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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 to assist EPA personnel in documenting the collection of samples during 
sampling activities conducted at Los Alamos National 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. 
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Introduction 

1.0 INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) requested that TechLaw, Inc. (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 contractor 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 located 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 Ildefonso. 

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 areas of the Pajarito Canyon watershed. Effluent samples 
were collected from Gaging Station 1 located downstream of Technical Area 50 Radioactive 
Waste Water Treatment Plant in Mortandad Canyon. Sediment samples were collected in Acid, 
Bayo, Sandia, Mortandad, Pajarito and Ancho Canyons, and Canada 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 civilian and military personnel were working at Los Alamos 
Laboratory. In 1947, Los Alamos Laboratory became Los Alamos Scientific Laboratory, which 
in tum became Los Alamos National Laboratory in 1981. 

LANL's original mission to design, develop, and test nuclear weapons has broadened and 
evolved 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 
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mission at LANL has evolved beyond nuclear weapons testing and development to include five 
major elements to reduce nuclear danger: 

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

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

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

• effective nonproliferation and counterproliferation technologies 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 infrastructure, energy, education, and the environment) and 
industrial collaborations. 

1.2.2 Geographical Setting 

LANL and the nearby communities of Los Alamos and White Rock are located in Los Alamos 
County, in north-central New Mexico, approximately 60 miles north-northeast of Albuquerque 
and 35 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 east-west oriented canyons 
cut by perennial and intermittent streams (Figure 1 ). Mesa tops range in elevation from 
approximately 7,800 feet on the flanks of the Jemez Mountains to about 6,200 feet at their 
eastern termination above White Rock Canyon 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, and south ofLANL are held by the 
Santa Fe National Forest, Bureau of Land Management, Bandelier National Monument, General 
Services Administration, and Los Alamos 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 ofthe 
total land area held by LANL. Most land provides buffer areas for security and safety and is held 
in reserve for future use. 
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1.2.3 Geology and Hydrology 

Most of the finger-like mesas in the Los Alamos area are formed from Bandelier Tuff, which 
includes ash fall, ash fall pumice, rhyolitic tuff, and epiclastic fluvial deposits of the Cerro 
Toledo Interval. The tuff is more than 1,000 feet 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 Mountains' volcanic center approximately 1.2 to 1.6 million years 
ago. 

On the western part ofPajarito Plateau, the Bandelier Tuff overlaps onto the Tschicoma 
Formation, which consists of older volcanics that form the Jemez Mountains. The tuff is 
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 
overlie the sediments of the Santa Fe Group, which extend across the Rio Grande Valley and are 
more than 3,300 feet thick. 

Surface water in the Los Alamos area occurs primarily as short-lived or intermittent reaches of 
streams. However, two perennial streams 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 Alamos area is considered the only aquifer in the area capable 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 eastern part of the Pajarito Plateau may be the Sangre de Cristo Mountains. 
In addition, recent hydrochemical data derived from deep boreholes drilled in the central and 
western parts of LANL suggest that some recharge to the main aquifer may be derived from 
canyon-bottom aquifers (i.e., man-made constituents detected). Groundwater flow along the Rio 
Grande rift 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 
Canyon between Otowi Bridge and the mouth of the Rito de los Frijoles receives an estimated 
4,300 to 5,500 acre feet annually from the aquifer. 
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2.0 SITE INVESTIGATION ACTIVITIES 

TechLaw sampling team members arrived at the LANL facility on the morning 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, Canada del Buey, Mortandad Canyon, Pajarito Canyon, and Ancho 
Canyon. Groundwater was collected from shallow, canyon-bottom wells in Mortandad Canyon 
located west of Pueblo of San Ildefonso on LANL property and several main-aquifer 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 50 
Radioactive Waste Water Treatment Plant, in Mortandad Canyon. New Mexico Environment 
Department DOE Oversight Bureau (NMED OB), and LANL personnel collected split samples 
at various sample locations during the field activities. Field activities ended on December 17, 
1999. A copy ofthe field log books maintained during the field activities is included in 
Appendix A. Appendix B presents a summary of field activities completed during each day of 
field work. 

2.1 Participants 

During the two weeks of sample collection activities, numerous personnel 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 participated in and/or observed the sampling operations. 

2.2 Effluent 

The collection and analysis of effluent was completed to provide analytical 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 NMED OB personnel. 

One sample of effluent being discharged into Mortandad Canyon by the TA-50 Radioactive 
Waste Water Treatment Plant was collected at Gauging Station-1 in Mortandad Canyon during 
the first week of sampling. The sample was analyzed for anions, nitrate/nitrite as nitrogen, total 
phosphorous, ammonia, Total Kjedahl Nitrogen (TKN), total metals, perchlorate, strontium-90, 
tritium (low level), stable nitrogen isotopes, dissolved uranium isotopes, and dissolved cations. 
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2.2.1 Effluent Sampling Procedure 

TA-50 Radioactive Waste Water Treatment Plant 

TheTA-50 Radioactive Waste Water Treatment Plant operates two storage/treatment tanks, each 
with a capacity of approximately 25,000 gallons. Waste water at the plant is accumulated in one 
ofthe 25,000 gallon tanks until 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 
batch treated and discharged into Mortandad Canyon. However, prior to discharging the treated 
waste water, T A-50 personnel test the effluent to make sure that the effluent does not exceed 
limits established in the plant's National Pollutant Discharge Elimination System (NPDES) 
permit. If the results indicate that the treated waste water is within the NPDES limits, then the 
treated waste water is discharged into Mortandad Canyon. If 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 filled, 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 theTA-50 
plant was discharging effluent into the canyon. This sample was collected by lowering the intake 
of a peristaltic pump directly into the stream channel ofMortandad Canyon while theTA-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 (,urn) filter while filling the 
sample containers. All sample containers were filled slowly to avoid aeration. The sampling 
team transferred the samples to a sample cooler containing ice in order to maintain the samples at 
approximately 4 oc. The samples were secured and stored inside the sample cooler until arrival 
at the NMED OB White Rock Office where they were transferred to a sample storage 
refrigerator. Samples were ultimately packaged in coolers with ice and shipped to the analytical 
laboratory for analysis. 

All waste generated during sampling activities were managed by LANL. 

2.2.2 Deviations from the Field Sampling Plan 

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. 

2.3 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 groundwater monitoring wells, one main aquifer monitoring well, and four drinking 
water production wells were sampled during the groundwater sampling activities. Depending on 
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the well, groundwater monitoring wells were analyzed for anions, nitrate/nitrite as nitrogen, total 
phosphorous, ammonia, TKN, total metals, perchlorate, strontium-90, tritium (low level), stable 
nitrogen isotopes, VOCs, and dissolved cations. Depending on the well, drinking water 
production wells were analyzed for nitrate/nitrite, total phosphorous, ammonia, TKN, total 
arsenic, total uranium, perchlorate, strontium-90, YOCs, 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 Pajarito 
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. 

2.3.1 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 total well depth were measured in order to 
calculate the volume of water contained inside the well (one well volume). If 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 too 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 
majority 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 centrifugal pump. 
Samples from the main aquifer wells were collected from ports adjacent to the wellhead. Water 
quality parameters consisting of pH, temperature, specific conductivity, and turbidity were 
measured during the purging activities. Samples were not collected until 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 sample representative of the adjacent screened 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 final water quality parameter measurements for each well sampled is 
presented in Table 4. 
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After the well was purged, sample containers were filled beginning with the VOC containers, 
proceeding to the non-filtered analyses containers, and finishing with the filtered analyses 
containers. The filtered groundwater was passed through a new in-line 0.45 ,um 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 oc. 
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 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. 

2.3.2 Deviations from 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 MC0-4B was not sampled as planned. Water was unable to be recovered from the 
well, so it was determined that the water was below the pump intake or the bladder pump 
was not functioning properly. Well MC0-5 was substituted for this well. 

Well MC0-2 was sampled after the first well volume was purged, since the water quality 
parameters had stabilized. This well had a slow recovery time. 

Well MC0-7 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 sampled after one 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 Tuff and the canyon-bottom alluvium. Nine springs and two spring-fed surface 
water streams were scheduled 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 nitrogen, 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 4 and 5. 

Middle Pajarito Canvon Sprines 

TA-18 Spring is located just inside ofthe Technical Area 18 restricted area on the south-facing 
slope ofThreemile Canyon (a south-connecting tributary to the middle portion ofPajarito 
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 ,urn filter. 

PA-6. 7 is a surface-water sampling station located in middle Pajarito Canyon, just below its 
confluence with Twomile Canyon. 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 ,urn 
filter. 

Upper Pajarito Canyon Sprines and Surface Waters 

Homestead Spring is located in 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 ,urn filter. 

Starmer's Spring is located in Starmer Gulch, an informally named southern tributary to 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 ,urn filter. 

Bulldog Spring and Kieling Spring are located in a small tributary to Pajarito Canyon informally 
named "Arroyo deLaDelfe" and "North Ancho East Basin." 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 ,urn filter. 
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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. For the filtered analytical parameters, the water was filtered using the 
peristaltic pump and an in-line 0.45 ,urn 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 filled 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 oc. 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. 

2.4.2 Deviations from the Field Sampling Plan 

Two springs and one area of spring-fed surface water which were to be sampled were found to be 
either dry or to 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 samp1ed 
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 Canada del Buey; five from Pajarito 
Canyon, and five from Ancho Canyon. The sediment sample locations can be viewed in Figures 
6 through 10. 

2.5.1 Sediment Sampling Procedures 

The sediment sampling areas were located on stream banks where alluvial deposits were 
available for human contact 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-steel 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 oc. 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. 

2.5.2 Deviations From Field Sampling Plan 

The following deviations from the field 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 samples 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 Canyon instead of the planned five. 
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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 theTA-50 Radioactive Waste Water Treatment Plant 
approximately ~-mile downstream of the plant's outfall at Gauging Station- I located in 
Mortandad Canyon (Figure 2). The sample was analyzed for total metals/mercury, dissolved 
cations, anions, ammonia, TKN, nitrate/nitrite, total phosphorous, perchlorate, strontium-90, 
low-level tritium, and stable nitrogen isotopes. Analytical 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 summarized in Tables 6 and 7 respectively. 

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

TheTA-50 sample, GS-1, was analyzed for radiochemistry as specified by EPA. These 
radionuclides include Strontium-90 (Sr-90), and Tritium (H3

). Results of these analyses are 
summarized in Table 9. 

3.2 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 from 
6 to 60 feet bgs) and one well (TW-8) was completed in the main aquifer (water table at 
approximately 1,000 feet bgs). Samples collected from these wells were analyzed for total 
metals, mercury, anions, ammonia, TKN, nitrate/nitrite, total phosphorous, perchlorate, low-level 
tritium, stable nitrogen 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 analytes at 
concentrations greater than detection limits. Total arsenic was detected at concentrations of 3.3 
f.-lg/Q in MC0-1 to 13.4 f.-lg/Q in MC0-2. The EPA drinking water standard is .05 f.-lg/Q. Total 
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cadmium was detected at a concentration of 7.6 ug/( in MC0-7 which exceeded the EPA and 
NMED drinking water standard of 5 J.J-gl£. Total thallium concentrations were detected ranging 
from 2.4 ,ug!C to 5.4 J.J-g/C in MC0-1, MC0-2, MC0-3, MC0-6, MC0-7, and MT-4, which 
exceeded the EPA and NMED drinking water standard of 2 J.J-g/C. Dissolved iron was detected in 
MC0-2 at a concentration of 12,400 f.-lg/C which exceeded the EPA MSSL of 11.000. Dissolved 
manganese was detected at a concentration of 1, 730 1-lg/( which exceeds the EPA MSSL of 1, 700 
f.-lg/C. Results of the total metals and dissolved metals analyses are summarized in Table 6 and 
Table 7 respectively. 

All of the Mortandad Canyon groundwater samples were analyzed for general chemistry 
parameters as specified by EPA. These parameters included ammonia, bicarbonate, carbonate, 
TKN, nitrate/n nitnte, total phosphorous, inorganic chloride, fluoride, sulfate, perchlorate, and 
stable nitrogen isotope ratios. Elevated nitrate plus nitrite was found in 4 of the 7 shallow 
monitoring wells, with 3 wells (MC0-6, MCWB-7.7B, and MT-4) exceeding the EPA and NM 
drinking water standard of 10 mg/t Perchlorate was found in 6 of the 7 shallow monitoring 
wells, exceeding the EPA provisionary drinking water standard of 4-18 ug/£. No perchlorate or 
nitrate plus nitrite was detected in well TW-8, which is completed in the regional/deep drinking 
water aquifer. Results of these analyses are summarized in Table 8. 

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 
data 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 analytical instruments. In 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 (Sr-90), and Tritium (H\ Elevated 
tritium above background levels was detected in all of the shallow monitoring wells (except 
MC0-2). One monitoring well, MT 4, at 20,004 pCi/C, exceeded both the EPA and NMED 
drinking water standard (20,000 pCi/C). Elevated Sr-90 was detected above background in 4 of 
the 7 shallow monitoring wells. Monitoring wells MC0-3, MC0-5, and MC0-6 exceeded the 
EPA and NMED drinking water standard for SR-90 (8 pCi/C), with the results ranging from 44.6 
pCi/Q to 84 pCi/C. No elevated tritium or Sr-90 was found in monitoring well TW-8, 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 barium, perchlorate, and explosives. 

Sampling Report- March 2001 Page 14 of34 



Laboratory Results Summan· 

Analysis ofPM-2 detected three compounds with VOC concentrations above detection limits. 
1 ,2-dichloroethene was detected at 6 f..lg/f. which is below the EPA drinking water standard of 7 
f.lg/L Trichloroethene was detected at 4 f.lgl£ which is below the EPA drinking water standard of 
5 /.lg/L 4-methyl-2-pentanone was detected at 26 f.lgl£ which is below the EPA MSSL of 160 
f.lg/C. There is no EPA drinking water standard associated with this compound. Results ofVOC 
analysis are presented in Table 5. 

There was one inorganic analyte from PM-2 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. 

Analysis ofPM-5 detected VOC concentrations above the detection limits for three compounds. 
A concentration of 1 ,2-dichloroethene was detected at 5 f..lg/Q which is below the EPA drinking 
water standard of7 J..lg/Q. Trichloroethene was detected at 3 f..lgl£ which is below the EPA 
drinking water standard of 5 /.lg/C. 4-methyl-2-pentanone was detected at a concentration of 24 
f.lg/C which is below the EPA MSSL of 160 J..lg/t There is no EPA drinking water standard 
associated with this compound. Results ofVOC analysis are presented in Table 5. 

There was one inorganic analyte 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, 0-4 and PM -1, were analyzed for nitrate/nitrite, total 
phosphorous, ammonia, TKN, total arsenic, total uranium, perchlorate, and strontium-90. 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 5 through 9 and in 
Appendix F. 

VOC concentrations found in the well above the EPA drinking water standards include: 1,1-
dichloroethene at 510 J..lg/Q, 1,1-dichloroethane at 340 J..lg/Q, 1,2-dichloroethene at 120 f..lg/Q, 
chloroform at 47 f.lg/Q, 1,1,1-trichloroethane at 22,000 f..lg/C, 1,2-dichloroethane at 200 J..lg/C, and 
trichloroethene at 310 J..lg/t Results ofVOC 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 ofthe dissolved cations analysis are presented in Table 7. 
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The samples were analyzed for general chemistry parameters as specified by EPA. These 
parameters included bicarbonate, carbonate, inorganic chloride, fluoride, sulfate, and perchlorate. 
Results ofthese analyses are summarized in Table 8. 

Tritium was detected at a concentration of 1,804 pCi/~ in monitoring well 03-MW -1. which is 
elevated above background levels (see Table 9), but does not exceed the EPA drinking water 
standard of 20,000 pCi/1. 

3.2.4 Comparison of Groundwater Results 

Analytical results for groundwater samples collected during the sampling event are presented in 
Tables 5 through 10. Included on each 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 as comparison data. A description 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 Pajarito 
Canyon watershed. The samples collected from the springs were analyzed for anions, ammonia, 
TKN, nitrate/nitrite, total phosphorous, perchlorate, explosives, and dissolved cations. 
Analytical results obtained from these samples are 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. 

3.4 Sediment Sampling Results 

3.4.1 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 gamma 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 3 7 ;...tg!£ to 635 ;..,tg/C; however, there were no detections exceeding EPA Region 6 
residential soil standards. Detection limits of the Aroclors ranged from 34 to 44 ;...tg/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 radiochemistry as specified by EPA. 
These radionuclides include plutonium-238, plutonium-239/240, strontium-90, cesium-137, 
actinium-228, americium-241, lead-21 0, lead-212, lead-214, potassium-40, thallium-208, and 
thorium-234. Seven out of the 11 samples collected for plutonium-239/240 analysis exhibited 
concentrations above EPA residential soil standards (2.5 pCi/g), ranging from 27.5 pCi/g to 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 concentrations for these samples ranged from .93 pCi/g to 7.10 pCi/g. Six 
of the eleven 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 to 29.3 pCi/g. One (20.7 pCi/1) out of eleven soil samples analyzed for 
Strontium 90 exceeded EPA residential soil standards (14 pCi/1). 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 pCi/g, 
which is above the EPA residential soil standard. Results of these analyses are summarized in 
Table 13. A comparison ofpreliminary analytical results ofradionuclides collected by EPA, 
NMED, and LANL is presented in Appendix E. 

3.4.2 Bayo Canyon 

Four sediment samples were collected throughout Bayo Canyon 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 spec. 
Analytical results obtained from these samples are presented in Tables 11 through 13. 

Depending on the specific Aroclor, detection limits ranged from 32 to 34 ;..,tg!Q. Sediment sample 
BC-2 detected Aroclor-1260 at 39 ;..,tg!Q. 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 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 Bayo Canyon sediment samples were analyzed for radiochemistry as specified by 
EPA. These radionuclides include plutonium-238, plutonium-239/240, uranium-234, uranium-
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235, uranium-238, strontium-90, gross alpha/beta, cesium-137, actinium-228, americium-241, 

lead-21 0, lead-212, lead-214, potassium-40, thallium-208, and thorium-234. All samples 

collected for cesium-13 7 and potassium-40 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 13. 

3.4.3 Sandia Canyon 

Six sediment samples were collected throughout Sandia Canyon 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 48 J-tg/r to 140 }-lg!C with detection limits ranging from 33 to 35 J-lg/C. 

No other PCBs were detected above the detection limits in the samples collected from Sandia 

Canyon. Results of PCB analyses are presented in Table 12. 

Inorganic analytical 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 Canyon 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 exceeded the background values established by 

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

3.4.4 Mortandad Canyon 

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 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 Mortandad Canyon. 

The detection limits for samples from Mortandad Canyon ranged from 31 to 34 J-lg/Q. Results of 

PCB analysis are presented in Table 12. 

Inorganic 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 analyses are presented in Table 11. 

All of the Mortandad Canyon sediment samples were analyzed for radiochemistry as specified by 

EPA. These radionuclides include plutonium-238, plutonium-239/240, uranium-234, uranium-

235, uranium-238, strontium-90, gross alpha/beta, cesium-137, actinium-228, americium-241, 
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lead-210, lead-212, lead-214, potassium-40, thallium-208, and thorium-234. Two samples 
collected for plutonium-239/240 analysis exhibited concentrations above EPA residential soil 
standards and background values established by LANL. Plutonium-239/240 concentrations 
detected for these samples ranged from 67 pCi/g to 106 pCi/g. 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-5A & MC-5B at 
concentrations above EPA residential soil standards and background values established by 
LANL. Three samples collected for cesium-13 7 analysis exhibited concentrations above EPA 
residential soil standards. However, none of these samples collected for cesium-13 7 analysis 
exhibited concentrations above the background values established by LANL. Cesium-137 
concentrations detected in these samples ranged from 0.124 pCi/g to 0.44 pCi/g. All of the 
samples collected for potassium-40 analysis exhibited concentrations above EPA residential soil 
standards; however, all of the detected concentrations were below the background values 
established by LANL. Results ofthese analyses are summarized in Table 13. 

3.4.5 Caiiada del Buey 

Nine sediment samples were collected throughout Canada del Buey and are illustrated in Figure 
9. The samples collected from the canyon were analyzed for 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 Canada del Buey. The 
detection limits for samples collected from Canada del Buey ranged from 35 to 41 J.lg/Q. Results 
of PCB analysis are presented in Table 12. 

Inorganic analytical results for total metals identified thirteen 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 sediment samples at Canada del Buey were analyzed for radiochemistry as specified by 
EPA. These radionuclides include plutonium-238, plutonium-239/240, uranium-234, uranium-
235, uranium-238, strontium-90, gross alpha/beta, cesium-137, actinium-228, americium-241, 
lead-21 0, lead-212, lead-214, potassium-40, thallium-208, and thorium-234. Four samples 
collected for cesium-13 7 analysis and nine samples collected for potassium-40 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 13. 

3.4.6 Pajarito Canyon 

Four sediment samples were collected throughout Pajarito Canyon and are shown in Figure 9. 
The samples collected from the canyon were analyzed for PCBs, total 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 from Pajarito Canyon ranged from 32 to 38 J.lg/(. Results 
of PCB analysis 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 sediment samples at Pajarito Canyon were analyzed for radiochemistry as specified by 
EPA. These radionuclides include plutonium-238, plutonium-239/240, uranium-234. uranium-
235, uranium-238, strontium-90, gross alpha/beta, cesium-137, actinium-228, americium-241, 
lead-210, lead-212, lead-214, potassium-40, thallium-208, and thorium-234. Three samples 
collected for cesium-13 7 analysis and four samples collected for potassium-40 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 13. 

3.4. 7 Ancho Canyon 

Five sediment samples were collected throughout Ancho Canyon and are illustrated in Figure 10. 
The samples collected from the canyon were analyzed for 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 Ancho Canyon. The 
detection limits for samples collected from Ancho Canyon ranged from 31 to 34 J.lglt Results of 
PCB analysis 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 sediment samples at Ancho Canyon were analyzed for radiochemistry as specified by 
EPA. These radionuclides include plutonium-238, plutonium-239/240, uranium-234, uranium-
235, uranium-238, strontium-90, gross alpha/beta, cesium-137, actinium-228, americium-241, 
lead-210, lead-212, lead-214, potassium-40, thallium-208, and thorium-234. Five samples 
collected for cesium-13 7 analysis and five samples collected for potassium-40 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 13. 
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4.0 QUALITY ASSURANCE S.UMMARY 

4.1 Quality Assurance/Quality Control Samples 

Data Quality 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 ofQC samples collected included field duplicate samples, field blank samples, matrix 
spike/matrix spike duplicate samples, equipment 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. 

Field Duplicate Samples 

The purpose of the field duplicate samples is to verify laboratory analytical procedures and 
sampling techniques. Two field duplicate samples were collected of groundwater, one in 
Mortandad Canyon (MC0-1) and one (SD-30) in TA-3 behind building SM-30 at 03-MW-1. 
These samples were collected concurrently with samples MC0-3 and SM-30 by alternating the 
filling sample containers. The sample containers were filled slowly to avoid aeration. These 
samples were handled in an identical manner as the corresponding sample. The sample 
containers were placed in a sample cooler to maintain the samples at approximately 4 oc. 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. 

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 ofBC-2, CC-9 was collected as a duplicate of 
CC-2, and PC-5 was collected as a duplicate ofPC-2. These samples were collected 
concurrently with its corresponding sample by alternating the filling 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 oc. The samples were secured and stored inside the sample cooler until shipped 
to the analytical laboratory for analysis. 

Field Blank Samples 

The purpose of the field blank samples was to check for contamination resulting from ambient 
conditions. Two field blank samples (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 filled slowly to 
avoid aeration. 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. 
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Matrix Spike/Matrix Spike Duplicate 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/matrix 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 extra sample container for each analytical parameter. The locations 
where these samples were collected were MC0-5, TA-18, and SM-30. 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. 

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-48, SC-6, CC-4, and AC-5. 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. 

Trip Blank Samples 

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 trip 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 Blanks 

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 analytical parameter. The samples were labeled as ACS-EB, CC-EB, and AC-EB. 

4.2 Deviations 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 field duplicate samples 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 field duplicate sample to be collected for 
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 Field Sampling Plan required one field duplicate sample to be collected for 
every ten samples collected (10%). · 

Only two field 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 to be collected for every ten samples collected (I 0%). 

Only four matrix spike/matrix spike duplicate samples were collected for sediment 
instead of the five samples required. The Field Sampling Plan required one matrix 
spike/matrix spike duplicate sample to be collected for every ten samples collected 
(10%). 

4.3 Laboratory and Analytical Methods 

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

The following identifies the analyses, analytical methods used, and the corresponding laboratory 
performing the analyses. 

Parameter Method Number Laboratory 
Chloride EPA 300.0 Southwest-Oklahoma 
Fluoride EPA 300.0 Southwest-Oklahoma 
Sulfate EPA 300.0 Southwest-Oklahoma 
Bicarbonate Alkalinity EPA 300.0 Southwest-Oklahoma 
Metals (Total & Mercury) SW-846 6010B/7470 Southwest-Oklahoma 
Ammonia Nitrogen EPA 350.3 Southwest-Oklahoma 
Nitrate/Nitrite Nitrogen EPA 353.2 Southwest -Oklahoma 
Total Kjedahl Nitrogen EPA 351.3 Southwest -Oklahoma 
Total Phosphorous EPA 365.2 Southwest-Oklahoma 
Volatile Organic Compounds SW-846 8260B Southwest-Oklahoma 
PCBs SW-846 8082A Southwest-Oklahoma 
Gamma Spec. EPA 901.1 Quanterra-Earth City 
Gross Alpha/Beta EPA 900.0 Quanterra-Earth City 
Isotopic Plutonium EPA 908.0 Quanterra-Earth City 
Isotopic Uranium EPA 908.0 Quanterra-Earth City 
Strontium-90 ASTM 05811-95 Quanterra-Earth City 
Tritium EPA 906.0 Quanterra-Earth City 
Stable Nitrogen Isotopes Isotopic Speciation Coastal Laboratories 
Perchlorate EPA 300 American 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 ofthe 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, instrument 
printouts, QC summary forms, raw data and blank data. 

Analytical data received by TechLaw will be transferred 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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5.0 CONCLUSIONS 

5.1 Sampling Activities 

TechLaw sampled effluent, groundwater monitoring and drinking water production wells. and 
springs and spring-fed surface water located on and off of LANL property from December 6 to 
December 17, 1999. TechLaw also collected sediment samples in Acid Canyon, Sandia 
Canyon, Bayo Canyon, Mortandad Canyon, Canada del Buey, Pajarito 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 
level indicators, pumps, pump controllers, electrical battery, instruments used to measure field 
parameters, and sediment sieves. The LANL field team measured the depth to groundwater in 
each well using an electronic water level indicator. The LANL team measured the depth of 
groundwater to the top of the well casing. In general, sampling activities conformed with 
accepted EPA sampling procedures. 

5.2 Analytical Results 

Analytical 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. 

5.2.1 Effluent Samples 

Analytical results from effluent samples collected at GS-1 indicate the effluent from theTA-50 
Radioactive Wastewater Treatment Plant had a strontium-90 concentration of 11pCi/C which 
exceeds the 8 pCi/r limit established by EPA for drinking water. However, radionuclides 
identified under the Atomic Energy Act, are currently excluded from EPA regulation. However, 
the newly issued EPA discharge permit does require LANL to sample for tritium. 

Also, perchlorate was found in the effluent sample at 1,500 ;.,tg/Q. The provisionary EPA standard 
for drinking water is currently 4-18 ;.,tg!Q. 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 ;.,tg!Q. 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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5.2.2 Groundwater Samples 

Analytical results from groundwater samples collected 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 concentrations (11.4 mg/C to 24.5 mg/0 within the 

alluvial aquifer of Mortandad Canyon were identified. These elevated concentrations are 

above the New Mexico Maximum Contaminant Level (1 0 mg/C) and are attributable to 

past effluent discharges from theTA-50 Radioactive Wastewater Treatment Plant 
(WWTP). 

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

sampled from the alluvial aquifer in Mortandad Canyon. This concentration (7.6.ug/C) 

was slightly above the EPA and NMED drinking water standard (5ug//l). Cadmium was 

not analyzed in the 1998 EPA sampling event. 

• Elevated total thallium concentrations (2.4 f.-1-g/Q to 5.4 f.-1-g/Q) within the alluvial aquifer of 

Mortandad Canyon were identified. Analytical results reveal that the concentrations are 

slightly above the EPA and NMED drinking water standard of 2f.A-g/Q. 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/1). Adjacent wells also contain 

elevated tritium levels above background which can be attributed to the T A-50 

wastewater releases. 

• Elevated strontium-90 concentrations (44.6 pCi/Q to 84 pCi/Q) within the alluvial aquifer 

ofMortandad Canyon were identified in 3 of the 7 monitoring wells. These 

concentrations were above the EPA and NMED drinking water standard (8 pCi/1), as well 

as the DOE standard for drinking water systems (40 pCi/1). These elevated 

concentrations are a result of the T A-50 effluent discharges. 

Perchlorate was found in all of the alluvial monitoring wells (except MC0-2, which is 

hydraulically upgradient of the effluent discharge) in Mortandad Canyon. The 

concentrations ranged from 1,100 f.-1-g/Q to 4,400 f.-1-g/Q. The EPA provisionary drinking 

water standard is 4-18 f.-1-g/Q. As was the case with the effluent 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 f.-1-g/Q to 450 f.-1-g/Q 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 

Analytical results of spring samples collected from Pajarito Canyon revealed no elevated 
contaminant levels of any analytes above regulatory limits. 

5.2.4 Sediment Samples 

Analytical results from sediment samples collected from Acid Canyon, Sandia Canyon, Bayo 
Canyon, Mortandad Canyon, Canada del Buey, Pajarito Canyon, and Ancho Canyon contained 
radionuclides which exceeded EPA residential soil standards. However, only Acid Canyon 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 to 29.3 pCi/g), lead-
210 (1.55 pCi/g to 2.4 pCi/g), and potassium-40 (26.0 pCi/g to 32.7 pCi/g). However, it 
should be noted that lead-21 0 and potassium-40 are radionuclides found in nature with 
the concentrations being lower than established background concentrations. 

Sandia Canyon contained one radionuclide, uranium-235, which was above the EPA 
residential soil standard at a concentration of 0.16 pCi/g; however, the concentration 
found was below the LANL established background concentration of0.2 pCi/g. 

Bayo 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 pCi/g to 32.6 pCi/g; however, the 
concentrations found were below the LANL established background concentrations 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 to 3.7 pCi/g), and 
potassium-40 (26.9 pCi/g to 32.8 pCi/g). In regard to the plutonium exceedances, after 
carefully reviewing the results from Acid Canyon and Mortandad Canyon and comparing 
the results with samples collected by NMED and LANL, EPA believes that the plutonium 
results were mistakenly switched (by the analytical laboratory) with the two plutonium 
results collected from Acid Canyon, samples ASC-12-1 and ASC-12-2. In addition, 
NMED OB personnel re-sampled Station MC-5A on December 29, 2000. Results from 
this re-sampling indicate that concentrations ofplutonium-239/240, plutonium-238, 
cesium-137, strontium-90, and americium-241 are at or below the LANL established 
background concentrations. 
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Canada del Buey contained three radionuclides which were above the EPA residential 
soil standards. These radionuclides include cesium-137 (0.10 pCi/g to 0.21 pCi/g), lead-
210 (1.5 pCi/g to 3.8 pCi/g), and potassium-40.(21.0 pCi/g to 35.7 pCi/g). However. for 
cesium-137 and potassium-40 the results were below the established background 
concentrations at LANL for those radionuclides. 

Pajarito Canyon contained three radionuclides which were above the EPA residential soil 
standard. These radionuclides include cesium-137 (0.052 pCi/g to 0.41 pCi/g), lead-210 
(2.5 pCi/g to 3.4 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/g to 0.39 pCi/g), Jead-210 
(2.9 pCi/g to 4.2 pCi/g), and potassium-40 (22.2 pCi/g to 29.9 pCi/g). However, the 
cesium-137 and potassium-40 results are within the LANL established background 
concentrations for those radionuclides. 

5.2.5 Drinking Water Production Wells 

Four production/drinking water wells were sampled: PM-1, PM-2, PM-5 and 0-4. 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 6 f..lg/C 
with a EPA drinking water standard of 7 f..lg/Q; trichloroethene at 4 f..lg/Q with a EPA 
drinking water standard of 5 f..lgle; 4-methyl-2-pentanone at 26 f..ig/Q, there is currently no 
EPA drinking water standard for this constituent, but there is a EPA media specific 
screening level number of 160 f..lg/Q. 

Production well PM-5 had three volatile organics detected above the analytical detection 
limit but below EPA drinking water standards. They are: 1 ,2-dichloroethane at 5 f..lg/Q 
with a EPA drinking water standard of 7 f..lg/Q; trichloroethene at 3 f..lg/Q with a EPA 
drinking water standard of 5 f..lg/Q; 4-methyl-2-pentanone at 24 f..lg/Q, there is currently no 
EPA drinking water standard for this constituent, but there is a EPA media specific 
screening level number of 160 f..ig/Q. 

5.2.6 Technical Area 3 Monitoring Well 

One groundwater well (03-MW-1) located behind building SM-30 in TA-3 was sampled. The 
well contained hazardous constituents above the EPA drinking water standards and had elevated 
tritium above background levels. 
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The following volatile organics were detected above EPA drinking water standards: 1,1-
dichloroethene at 510 f..,lg!C with an EPA drinking water standard of7 f..,lgl(; 1.2-
dichloroethene at 120 f...lglf: with an EPA media specific screening level of 61 
f..,lg/C;trichloroethane at 22,000 f..,lg!C with an EPA drinking water standard of 200 ~.-Lgl(; 1,2-
dichloroethane at 200 f...lg/C with an EPA drinking water standard of 5 f...lg/(; and, 
trichloroethene at 300 f..,lglf: with an EPA drinking water standard of 5 f...lgl(. Also. 1,1-
dichloroethane was found at 340 f..,lg!C, which is below the EPA media specific screening 
level of 810 f..,lg/(. 

Tritium was detected at 1,804 pCi/C 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 years. 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 (646ft bgs) at 12 f..<-g/C. The monitoring well TW-8, which is screened in 
the main aquifer, did not detect radionuclide or chemical contamination above EPA drinking 
water standards; however, NMED and LANL low-level tritium results (elevated levels, but well 
below EPA's standard of20,000 pCi/C) 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 chlorinated volatile organic constituents. The constituents are: 1,1-
dich1oroethene, 1 ,2 dichloroethene, chloroform, trichloroethane, 1 ,2-dich1oroethane, 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 Canyon contained three radionuclides with levels above the EPA 
residential soil standards. These radionuclides include: plutonium-239/240, cesium-13 7, 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 theTA-50 
Wastewater Treatment Plant and continue the minimization of radioactive waste. 
Perchlorate is very persistent and mobile in water and is similar to tritium 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 }-lg!C or 
greater. IfLANL 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.epa.gov/ogwdw/ccl/perchlor/.html. 

LANL should perform "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 scenario. At a minimum, the remaining risk levels in the soil should be 
no greater than I o·4 to I o·5 risk per "hot spot" location. Furthermore, consultation with 
NMED, Los Alamos County and the general public on the amount of 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 Mortandad 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 organics should 
be continued. Low levels were detected in 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 

Re}JI"esentative/ Associated Aeencv Name 

L'-S. Environmental Protection Agency, Region 6 Rich Mayer. Work Assignment Manager 

David Rogers 

Max Maes 

Consuela Montoya 

Los Alamos National Laboratory Danny Katzman 

Steve Reneau 

Bill Tumey 

Harvey Decker 

Steve Yanicak, Oversight Bureau 

Michael Dale, Oversight Bureau 

New Mexico Environment Department Bob Wingo, Oversight Bureau 

Chris Hanlon-Meyer 

Bruce Wedgeworth 

San Ildefonso Pueblo Department of Environmental and Naomi Archuleta, Pueblo water quality 
Cultural Preservation 

Noah Kaniatobe, Pueblo GIS tech 

Bret Kendrick, Project Manager 
TechLaw, Inc. 

Jim Housley 

Steve Calhoun 
Program Management Company (PM C) 

Deborah Steven 

Aurora Technical Service (ATS) Jenny Harris 



TABLE 2: Well Location and Time Sampled 

Well No. Location 
Aquifer Date Sampled 

Time Sampled 
Monitored (hours) 

MC0-2 Mortandad Canyon Alluvial Aquifer 12107199 1530 

MC0-3 Mortandad Canyon Alluvial Aquifer 12107199 140(1 

MC0-5 Mortandad Canyon Alluvial Aquifer 12108199 1045 

MC0-6 Mortandad Canyon Alluvial Aquifer 12/08/99 1200 

MC0-7 Mortandad Canyon Alluvial Aquifer 12108/99 1350 

MCWB-7.78 Mortandad Canyon Alluvial Aquifer 12/08/99 1510 

MT-4 Mortandad Canyon Alluvial Aquifer 12/07/99 1105 

TW-8 Mortandad Canyon Regional Aquifer 12/08/99 1545 

PM-I Pajarito Mesa Regional Aquifer 12113/99 2011 

PM-2 Pajarito Mesa Regional Aquifer 12113/99 1850 

PM-5 Pajarito Mesa Regional Aquifer 12/13/99 1810 

0-4 Pajarito Mesa Regional Aquifer 12/13/99 2040 

SM-30 Technical Area-3 Perched Aquifer 12/17/99 1210 



TABLE 3: Summary ofWell Information 

--~ -~-

Water 
Total Calculated 

Volume 
Well No Location 

Date 
Level 

Well Purge 
Purged Purge/Sample Method Comments Sampled Depth Volume (feet) 

(feet) (gallons) 
(gallons) 

MC0-2 Mortandad Canyon 12/07/99 6.35 9.25 0.45 3.94 Peristaltic Pump None 

MC0-3 Mortandad Canyon 12/07/99 5.95 10.83 7 7.91 Peristaltic Pump None 

MC0-5 Mortandad Canyon 12/08/99 26.20 46.00 22.50 9.94 Dedicated Bladder Pump 
Sampled after first well volume 
purged and parameters stable. 

MC0-6 Mortandad Canyon 12108/99 39.00 47.00 13.86 9.92 Dedicated Bladder Pump 
Sampled after first well volume 
purged and parameters stable. 

MC0-7 Mortandad Canyon 12/08/99 41.73 69.00 10.36 14.05 Dedicated Bladder Pump 
Sampled after first well volume 
purged and parameters stable. 

MCWB-7.7B Mortandad Canyon 12/08/99 60.08 70.00 3.76 9.46 Dedicated Bladder Pump 
Sampled after first well volume 
purged and parameters stable. 

MT-4 Mortandad Canyon 12/07/99 59.64 75.34 2.34 10.69 Dedicated Bladder Pump 
Sampled after first well volume 
purged and parameters stable. 

Well was purged continuously for 7 
TW-8 Mortandad Canyon 12/08/99 NA 1065 NC 530 Dedicated Pump hours and 6 minutes at I liter every (i 

seconds. 

SM-30 Technical Area-3 12117/99 22.27 NA NC 6.74 Peristaltic Pump Well was developed on 12/13/99. 

NA Information not available 
NC Not Calculated 



TABLE 4: Field Parameter Measurements 

Water Quali~· Parameter 

Well No. Location Dissolved Specific pH" Temperatureb 
Oxygen' Conductivitv" 

Turbidi~·· 

MC0-2 Mortandad Canyon 7.66 8.2 0.20 0.242 15 

MC0-3 Mortandad Canyon 6.17 4.2 NA 563 NA 

MC0-5 Mortandad Canyon 6.97 7.3 NA 0.400 I 

MC0-6 Mortandad Canyon 7.06 7.8 NA 0.413 I 

MC0-7 Mortandad Canyon 6.92 85 NA 0.509 5.10 

MCWB-7.78 Mortandad Canyon 6.94 9.0 NA 0.509 () 

MT-4 Mortandad Canyon 6.34 10.4 NA 560 NA 

TW-8 Mortandad Canyon 7.70 17.0 NA 0.112 I 

SM-30 Technical Area-3 5.89 13.3 2.21 0.149 4 

a pH measured in standard units. 
b Temperature measured in degrees Celcius ( 0 C). 
c Dissolved oxygen measured in milligrams per liter (mg/1) 
d Specific conductivity measured in milli-Seimens per centimeter (mS/cm). 
e Turbidity measured in national turbidity units (NTUs) 
NA Not available due to instrument limitations. 



TABLE 5: Summary of Preliminary Analytical Results for Water Samples- Volatile Organic Compounds 
Los Alamos National Laboratory, New Mexico 

Sample Location, Result, and Date Collected 

Reference Regional Aquifer TA-3 
QA/QC Compound (Production Wells) Building SM-30 

EPA EPA NM NM PM-2 PM-5 SM-30 SD-30' Trip 
MCL" MSSLb MCL' WQCCd (12/13/99) (12/13/99) (12/17/99) (12/17/99) Blank 

Chloromethane 1.5 <5 <5 <100 <100 <5 

Vinyl Chloride 2 0.02 2 I <5 <5 <100 <100 <5 

Bromomethane 8.7 <5 <5 <100 <100 <5 

Chloroethane <5 <5 <100 <100 <5 

I, 1-Dichloroethene 7 0.046 7 5 <5 <5 510 <100 <5 

Acetone 610 <5 <5 <100 <100 <5 

Carbon Disulfide 1000 <5 <5 <100 <100 <5 

Methylene Chloride 4.3 100 <5 <5 <100 <100 <5 

I, 1-Dichloroethane 810 25 <5 <5 340 <100 <5 

I ,2-Dichloroethene 7 61 6 5 120 110 <5 

2-Butanone 1900 <5 <5 <100 <100 <5 

Chloroform 0.16 100 <5 <5 47 J <100 <5 

I, I, 1-Trichloroethane 200 790 200 60 <5 <5 22000 E 1200 <5 

Carbon Tetrachloride 5 0.17 5 10 <5 <5 <100 <100 <5 

Benzene 5 0.42 5 10 <5 <5 <100 <100 <5 

I ,2-Dichloroethane 5 0.12 5 10 <5 <5 200 <100 <5 

Trichloroethene 5 1.6 5 100 4J 3J 310 82 J <5 

I ,2-Dichloropropane 5 0.16 5 <5 <5 <100 <100 <5 

Bromodichloromethane 0.18 <5 <5 <100 <100 <5 

cis- I ,3-Dichloropropene 0.081 <5 <5 <100 <100 <5 

4-Methyl-2-Pentanone 160 26 8 24 8 <100 93000 BE <5 

Toluene 1000 720 1000 750 <5 <5 <100 <100 <5 

trans-! ,3-Dichloropropene 0.081 <5 <5 <100 <100 <5 

I, I ,2-Trichoroethane 5 0.2 5 10 <5 <5 <100 <100 <5 

Tetrachloroethene 5 1.1 5 20 I J 3J 50J <100 <5 
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TABLE 5 
(continued) 

Sample Location, Result. and Date Collected 

Regional Aquifer TA-3 
Compound 

Reference 
(Production Wells) Building SM-30 

QA/QC 

EPA EPA NM NM PM-2 PM-5 SM-30 SD-30' Trip 
MCL' MSSLb MCL' WQCCd (12/13/99) (12/13/99) (12/17/99) (12/17/99) Blank 

2-Hexanone <5 <5 <100 <100 <5 

Dibromochloromethane 0.13 <5 <5 <100 <100 <5 

Chlorobenzene 100 39 <5 <5 <100 <100 <5 

Ethylbenzene 700 1300 700 750 <5 <5 <100 <100 <5 

Xylene (total) 10000 1400 !0000 620 <5 <5 <100 <100 <5 

Styrene 100 1600 100 <5 <5 <100 480 <5 

Bromoform 8.5 <5 <5 <100 <100 <5 

I, I ,2,2-Tetrachloroethane 0.055 10 <5 <5 <100 <100 <5 

* 
a 
b 
c 

d 

e 

8 
E 
J 

All results are reported in micrograms per liter (1.1g/C). 
EPA Maximum Contaminant Levels (EPA MCL) for inorganic chemicals in the water supply. 
EPA Region 6 Human Health Medium-Specific Screening Levels (EPA MSSL) for chemicals in tap water (June 1999). 
New Mexico Maximum Contaminant Levels (NM MCL) for chemicals in community and nontransient, non-community water 
systems. 
New Mexico Water Quality Control Commission (NM WQCC) standards for groundwater of less than I 0,000 mg!C total dissolved 
solids (TDS) concentration or less. 
Duplicate sample of SM-30. 

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. 
The reported value is estimated. 
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:: 

Analyte 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Uranium 

Vanadium 

Zinc 

TABLE 6: Summary of Preliminary Analytical Results for Water Samples- Total Metals* 
Los Alamos National Laboratory, New Mexico 

Sample Location, Result, and Date 

Reference Mortandad Canyon 

NPDES EPA EPA NM NM MC0-1r MC0-2 MC0-3 MC0-5 MC0-6 Limits• MCLb MSSL' MCLd WQCC" (1217/99) (1217/99) (1217/99) (12/8/99) (12/8/99) 

6 15 <5.0 <5.0 <5.0 <5.0 <5.0 

40 50 0.045 50 100 3.3 8 13.4 <3.3 <3.3 <3.3 

2000 2600 1000 48.6 121 49.5 92.4 87.0 

4 73 4 <0.30 0.68 B <0.30 <0.30 <0.30 

200 5 18 5 10 0.54 B <0.30 0.85 B 0.46 B 0.92 B 

1000 2200 50 <1.7 2.2 B <1.7 <1.7 <1.7 

1600 1300 1400 1000 10.2 B 6.0 B 10.0 B 2.4 B 2.7 B 

400 15 15 50 <2.1 <2.1 <2.1 <2.1 2.4 B 

10 2 II 2 2 <0.10 <0.10 <0.10 <0.10 <0.10 

730 100 200 10 B 8.0 B 10.3 A 8.2 B 9.3 B 

50 50 180 50 50 <2.9 <2.9 <2.9 <2.9 <2.9 

180 50 <2.0 <2.0 <2.0 <2.0 <2.0 

2 2 3.0 8 2.6 8 5.4 8 <2.3 2.4 8 

5000 19.2 B 21.2 B lli.7 B <)0.5 21.2 B 

100 260 <0.90 2.8 B <0.90 <0.90 <0.90 

95400 11000 10000 15.5 B 14.5 B 16.9 B 4.7 13 11.9 13 
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MC0-7 MCWB-
(12/8/99) 7.78 

(12/8/99) 

<5.0 <5.0 

<3.3 .cJ .3 

237 149 

<0.30 <0.30 

7.6 <'0.30 

<1.7 <1.7 

1.2 B <1.0 

<2.1 <2.1 

<0.10 <0.10 

7.8 B 5.2 

<2.9 <2.9 

<2.0 < 2.0 

2.7 8 <2.3 

200 B NA 

2.4 A 1.3 B 

7.8 B 5.3 BE 



Analyte Reference 

NPDES EPA EPA NM 
Limit MCL MSSL MCL 

Antimony 6 

Arsenic 40 50 0.045 50 

Barium 2000 2600 

Beryllium 4 73 4 

Cadmium 200 5 18 5 

Cobalt 1000 2200 

Copper 1600 1300 1400 

Lead 400 15 15 

Mercury 10 2 II 2 

Nickel 730 100 

Selenium 50 50 180 50 

Silver 180 

Thallium 2 2 

Uranium 

Vanadium 100 260 

Zinc 95400 11000 

TABLE 6 
(continued) 

Sample Location, Result, and Date 

Mortandad Canyon 

NM MT-4 TW-8 GS-1 
WQCC (1217/99) (12/8/99) (12/9/99) 

<5.0 <5.0 <5.0 

100 <3.3 <3.3 <3.3 

1000 139 6.9 B 28.0 

<0.30 <0.30 <0.30 

10 0.92 B <0.30 0.90 B 

50 <1.7 <1.7 <1.7 

1000 2.5 B <1.0 19.0 B 

50 <2.1 4.4 <2.1 

2 <0.10 <0.10 <0.10 

200 6.1 B <0.80 34.0 

50 <2.9 <2.9 <2.9 

50 <2.0 <2.0 <2.0 

3.1 B <2.3 <2.3 

5000 27.4 B NA NA 

1.2 B 5.5 B 2.5 B 

10000 6.9 B 468 E 273 E 
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Regional Aquifer (Production Wells) 

Pl\1-1 PM-2 PM-5 0-4 
(12/13/99) (12/13/99) (12/13/99) (12/13/99) 

NA NA NA NA 

<3.3 NA NA <3.3 

NA 24.0 B 29.0 NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

<10.5 NA NA <10.5 

NA NA NA NA 

NA NA NA NA 



* 
a 
b 
c 
d 
e 
f 

NA 
B 

E 

Analyte 

NPDES EPA 
Limit MCL 

Antimony 6 

Arsenic 40 50 

Barium 2000 

Beryllium 4 

Cadmium 200 5 

Cobalt 1000 

Copper 1600 1300 

Lead 400 15 

Mercury 10 2 

Nickel 

Selenium 50 50 

Silver 

Thallium 2 

Vanadium 100 

Zinc 95400 

All results reported in micrograms per liter (1-1g/C). 

TABLE 6 
(continued) 

Sample Location, Result, and Date 

Reference 

EPA NM NM 
MSSL MCL WQCC 

0.045 50 100 

2600 1000 

73 4 

18 5 10 

2200 50 

1400 1000 

15 50 

II 2 2 

730 100 200 

180 50 50 

180 50 

2 

260 

11000 10000 

QA/QC Samples 

MCO-FB 
(12/09/99) 

<5.0 

<3.3 

<0.40 

<0.30 

<0.30 

<1.7 

<1.0 

<2.1 

<0.10 

<0.80 

<2.9 

<2.0 

<2.3 

<0.90 

8.1 BE 

National Pollutant Discharge Elimination System (NPDES) permit limits for discharges from theTA-50 Radioactive Wastewater Treatment Plant. 
EPA Maximum Contaminant Levels (EPA MCL) for inorganic chemicals in the water supply. 
EPA Region 6 Human Health Medium-Specific Screening Levels (EPA MSSL) for inorganic chemicals in tap water (July I 999). 
New Mexico Maximum Contaminant Levels (NM MCL) for inorganic chemicals in community and nontransient, non-community water systems. 
New Mexico Water Quality Control Commission (NM WQCC) standards for groundwater of less than I 0,000 mg/C total dissolved solids (IDS) concentration or less. 
MC0-1 is a duplicate sample of MC0-3. 

Not Analyzed. 
The reported value was obtained from a r~ading that was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument 
Detection Limit (IDL). 
The reported value is estimated because of the presence of interference. 
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TABLE 7: Summary of Preliminary Analytical Results for Water Samples- Dissolved Cations* 
Los Alamos National Laboratory, New Mexico 

-------- - ----····-- ---

Sample Location, Result, and Date 

Parameter Reference Mortandad Canyon 

EPA NM MC0-1' MC0-2 MC0-3 MC0-5 MC0-6 MC0-7 MCWB-7.78 
MSSL• WQCCb (1217/99) Jl217/99}_ (1217/991 (12/8/99) _(12/8/99) _1_12/8/99}_ (12/8/99) 

Aluminum 37000 5000 <32.1 100 8 <32.1 <32.1 <32.1 48.0 13 <32.1 

Calcium 77800 21700 79400 32100 31900 28000 22700 

Iron 11000 1000 <24.2 12400 <24.2 <24.2 <24.2 <24.2 <24.2 

Magnesium 4560 5490 4740 3230 3130 fi720 5750 

Manganese 1700 200 <1.2 1730 <1.2 <1.2 <1.2 <1.2 <1.2 E 

Potassium 9400 E 3530 E 9900 E 18300 E 18300 E 23700 E 7fi40 

Sodium 44600 E 31500 E 45600 E 63400 E fi5800 E 80800 E 87900 

Silicon 21800 38500 22300 17700 17fi00 18600 17100 

Strontium 22000 143 121 147 136 135 185 15fi 
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-- --

Parameter 

EPA 
MSSL' 

Aluminum 37000 

Calcium 

Iron 11000 

Magnesium 

Manganese 1700 

Potassium 

Sodium 

Silicon 

Strontium 22000 

- --

TABLE 7 
(continued) 

------ -- -

Sample Location, Result, and Date 

Reference Mortandad Canyon 

NM MT-4 TW-8 GS-1 
WQCCb (12/7/99) (12/8/99) (12/9/99) 

5000 38.3 8 <32.1 <32.1 

24000 11700 83100 

1000 <24.2 <24.2 <24.2 

5830 4180 3440 

200 <1.2 1.7 BE 11.1 E 

6950 E 1740 8 6110 

94900 E 12600 45700 

18500 32600 22400 

154 53.3 85.9 
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T A-3, Building SM-30 

SM-30 SD-30d 
(12117/99) (12117/99) 

494 N 928 N 

9260 9350 

277N 457 N 

2280 E 2400 E 

4.6 8 5.2 13 

1500 B 1560 13 

26900 26700 

6800 7680 

54.7 54.9 



Parameter Reference 

EPA NM Homestead 
MSSL• WQCCb (12/1 0/99) 

Aluminum 37000 5000 196 8 

Calcium 7910 

Iron I 1000 1000 123 

Magnesium 2820 

Manganese 1700 200 4.0 13 

Potassium 2190 8 

Sodium 8160 

Silicon 16900 

Strontium 22000 62.3 

TABLE 7 
(continued) 

Sample Location, Result, and Date 

Upper and Middle Pajarito Canyon Springs and Surface Water 

Starmer Bulldog Kieling BU-0.01 PA-8.9 TA-18 
_(12/10/99) fl2/10/99) (12/10/99) (12/1 0/99) ( 12/1 0/99) (12/10/99) 

121 8 70.9 8 44.8 13 47.3 8 13913 251 

10300 21700 20900 21000 10800 11800 

63.7 8 29.9 13 <24.2 <24.2 75.1 13 461 

3570 5950 6110 6010 3560 3710 

1.5 8 1.5 13 <2.4 1.78 6.2 13 128 E 

2380 13 3620 3390 3460 2490 13 3080 

10600 28300 23800 26500 11900 16800 

16900 23800 18000 20700 18000 19800 

78.6 133 141 131 77.4 80.0 
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PA-6.7 
(12/1 0/99) 

121 13 

12900 

79.8 13 

4140 

2013 

247013 

15800 

13800 

90.2 



* 
a 
b 
c 
d 

B 
E 
N 

II 

I 

Parameter 

Aluminum 

Calcium 

Iron 

Magnesium 

Manganese 

Potassium 

Sodium 

Silicon 

Strontium 

All results reported in micrograms per liter (f..lg/r). 

TABLE 7 
(continued) 

Sample Location, Result, and Date 

Reference QA/QC Samples 

EPA NM MCO-FB (Dissolved) 
MSSL" WQCCb (12/09/99) 

37000 5000 <32.1 

537 B 

11000 1000 <24.2 

72.9 B 

1700 200 <1.2 E 

<353 

2300 

<89.0 

22000 1.6 

EPA Region 6 Human Health Medium-Specific Screening Levels (EPA MSSL) for inorganic chemicals in tap water (July 1999). 
New Mexico Water Quality Control Commission (NM WQCC) standards for groundwater of less than I 0,000 mg/C total dissolved solids (TDS) concentration or less. 
MC0-1 is a duplicate sample ofMC0-3. 
SD-30 is a duplicate sample of SM-30. 

The reported value was obtained from a reading that was less than the Contract Required Detection Limit (CRDL) but greater than or equal to the Instrument Detection Limit (IDL). 
The reported value is estimated because of the presence of interference. 
Spike recovery not within control limits. 
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TABLE 8: Summary of Preliminary Analytical Results for Water Samples- General Chemistry 
Los Alamos National Laboratory, New Mexico 

Sample Location, Result, and Date 

Reference Mortandad Canyon 
Parameter 

EPA NM NM MC0-1d MC0-2 MC0-3 MC0-5 MC0-6 MC0-7 
MCL" MCLb WQCC' (1217/99) (1217/99) (1217/99) (12/8/99) (12/8/99) (12/8/99) 

Ammonia (mg/Q) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

Bicarbonate (mg/Q) 98.0 160 98.0 172 182 194 

Carbonate (mg/Q) <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 

TKN (mg/C) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 

Nitrate-Nitrite (mg/Q) 10 1.5 <0.10 0.72 9.6 11.4 1.8 

Total Phosphorus (mg/Q) 0.11 0.48 0.11 <0.10 0.25 0.24 

Inorganic Chloride (mg/C) 250 250 12.8 6.0 12.9 12.5 13.1 21.0 

Fluoride (mg/C) 4 4 1.6 0.53 0.82 0.53 1.2 1.3 1.3 

Sulfate (mg/Q) 500 600 167 1.5 173 34.0 31.0 28.9 

Perchlorate (mg/C) 4-18* 3.0 <0.5 4.4 1.1 1.1 1.8 

li 15N . -NO/NO, (no units) NA NA 3.3 -3.4 NA -2.1 
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MCWB-
7.78 

( 12/8/99) 

<0.10 

176 

<20.0 

<1.0 

24.5 

<0.10 

21.3 

1.1 

22.9 

1.7 

NA 



Parameter Reference 

EPA NM NM 
MCL MCL WQCC 

Ammonia (mg/Q) 

Bicarbonate (mg/Q) 

Carbonate (mg/Q) 

TKN (mg/Q) 

Nitrate-Nitrite (mg/Q) 10 

Total Phosphorus (mg/Q) 

Inorganic Chloride (mg/Q) 250 250 

Fluoride (mg/Q) 4 4 1.6 

Sulfate (mg/Q) 500 600 

Perchlorate (mg/Q) 4-18* 

li 15N.;,- NO/N02 (no units) 

TABLE8 
(continued) 

Sample Location, Result, and Date 

Mortandad Canyon Regional Aquifer (Production Wells) 

MT-4 TW-8 GS-1 PM-I PM-2 Pl\1-5 0-4 (1217/99) (12/8/99) (12/9/99) (12/13/99) (12/13/99) (12/13/99) ( 12/13/99) 

<0.10 <0.10 1.1 <010 NA NA <0.10 

180 104 100 NA NA NA NA 

<20.0 <20.0 <20.0 NA NA NA NA 

<1.0 <1.0 3.1 6.4 NA NA 7.0 

12.6 <0.10 I. I 0.45 NA NA 0.35 

<0.10 0.10 0.32 <0.10 NA NA <0.10 

21.8 1.7 33.1 NA NA NA NA 

1.1 0.16 0.61 NA NA NA NA 

23.3 2.1 161 NA NA NA NA 

1.4 <0.5 1.5 <0.5 <0.5 <0.5 <0.5 

-4.8 0.7 NA NA NA NA NA 
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TA-3, Building Sl\1-30 

SM-30 SD-30• 
(12/17/99) (12/17/99) 

NA NA 

40.0 54.0 

<20.0 < 20.0 

NA NA 

NA NA 

NA NA 

22.4 22.2 I 

<0.10 < 0.10 I 

I 
5.6 5.6 

<0.5 <0.5 

NA NA 



Parameter 
Reference 

EPA NM NM Homestead 
MCL MCL WQCC (12/10/99) 

Ammonia (mg/Q) <0.10 

Bicarbonate (mg/Q) 36.0 

Carbonate (mg/Q) <20.0 

TKN (mg/C) <1.0 

Nitrate-Nitrite (mg/Q) 10 <0.10 

Total Phosphorus (mg/Q) <0.10 

Inorganic Chloride (mgN) 250 250 3.6 

Fluoride ( mg/Q) 4 4 1.6 <0.10 

Sulfate (mg/Q) 500 600 2.7 

Perchlorate (mg/Q) 4-18* 0.6 

o15N.rr- NO /N02 (no units) NA 

TABLE 8 
(continued) 

Sample Location, Result, and Date 

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

Upper and Middle Pajarito Canyon Springs and Surface Water 

Starmer Bulldog Kieling BU-0.01 PA-8.9 TA-18 
(12110/99) (12/1 0/99) (12/1 0/99) (12/10/99) (12/1 0/99) (12/1 0/99) 

<0.10 <0.10 <0.10 <0.10 <0.10 <0.10 

42.0 82.0 82.0 74.0 46.0 46.0 

<20.0 <20.0 <20.0 <20.0 <20.0 <20.0 

<1.0 2.5 <1.0 1.7 4.8 <1.0 

1.1 0.20 0.59 0.18 <0.10 <0.10 

<0.10 <0.10 <0.10 <0.10 0.10 <0.10 

7.4 19.5 22.7 20.8 7.2 16.0 

<0.10 0.29 0.16 0.22 <0.10 0.10 

5.1 13.5 12.3 13.0 4.9 7.1 

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

NA NA NA NA NA NA 
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I 

PA-6.7 
( 12/1 0/99) 

<0.10 

52.0 

<20.0 

<1.0 

<0.10 

<0.10 

13.2 

0.13 

7.9 

0.6 

NA 



TABLE 8 
(continued) 

Sample Location, Result, and Date 

Parameter Reference QA/QC Samples 

EPA NM NM MCO-FB FB-6.7 
MCL MCL WQCC (12109/99) (12110/99) 

Ammonia (mg!C) <0.10 <0.10 

Bicarbonate (mg/C) <20.0 <20.0 

Carbonate (mg/C) <20.0 <20.0 

TKN (mg/C) <1.0 <1.0 

Nitrate-Nit rite (mg/C) 10 <0.10 <0.10 

Total Phosphorus (mg/C) <0.10 <0.10 

Inorganic Chloride (mg/Q) 250 250 <0.20 <0.20 

Fluoride (mg/C) 4 4 1.6 <0.10 <0.10 

Sulfate (mg!C) 500 600 <0.20 <0.20 

Perchlorate (mg/C) 4-18* <0.5 <0.5 

a EPA Maximum Contaminant Levels (EPA MCL) for inorganic chemicals in the water supply. 

I 

b New Mexico Maximum Contaminant Levels (NM MCL) for inorganic chemicals in community and nontransient, non-community water systems. c New Mexico Water Quality Control Commission (NM WQCC) standards for groundwater of less than I 0,000 mg/C total dissolved solids (TDS) concentration or less. d MC0-1 is a duplicate sample of MC0-3 
e SD-30 is a duplicate sample of SM-30. 

li 15N,;,- NO,IN02 Stable nitrogen isotope ratio found in the nitrate/nitrite fraction of the sample. NA Not Analyzed. 
* 4-18 ppb is a provisional standard established by EPA. 
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Parameter 

Strontium-90 

Tritium (H') 

Parameter 

Strontium-90 

Tritium (H') 

TABLE 9: Summary of Preliminary Analytical Results for Water Samples- Radionuclides* 
Los Alamos National Laboratory, New Mexico 

Sample Location and Date Collected 

Reference Mortandad Canyon 

MCO-JR MC0-2 

EPA NM NM DOE DOE (1217/99) (1217/99) 

MCL' MCLb WHL' DCG1d Dccr Sigma Sigma 
Result 

Error 
MDC' Result Error 

MDC Result 

8 8 1000 40 84 17 3 0.33 0.53 0.90 NR 

20000 20000 20000 2000000 80000 4311 144 -- 83 10 -- 4298 

Sample Location and Date Collected 

Reference Mortandad Canyon 

MC0-5 MC0-6 

EPA NM NM DOE DOE (1218/99) (12/8/99) 

MCL MCL WHL DCG1 DCG2 Sigma Sigma Result 
Error 

MDC Result 
Error 

MDC Result 

8 8 1000 40 45.6 9.0 0.8 44.6 8.9 0.7 1.86 J 

20000 20000 20000 2000000 80000 9959 329 -- 10016 332 -- 17325 
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MC0-3 
(1217/99 

Sigma 
Error 

MDC 

NR NR 

144 --

MC0-7 
( 12/8/99) 

Sigma 
Error 

MDC 

0.77 1.0 

572 --



Reference 

Parameter 

EPA NM NM DOE 
MCL MCL WHL DCGI 

Strontium-90 8 8 1000 

Tritium(H3
) 20000 20000 20000 2000000 

Reference 

Parameter 

EPA NM NM DOE 
MCL MCL WHL DCGI 

Strontium-90 8 8 1000 

Tritium (H3
) 20000 20000 20000 2000000 

TABLE 9 
(continued) 

Sample Location and Date Collected 

MCWB-7.78 

DOE (12/8/99) 

DCG2 Sigma Result 
Error 

MDC 

40 0.09 0.45 0.78 

80000 19717 651 --

Sample Location and Date Collected 

Mortandad Canyon 

GS-1 

DOE (12/9/99) 

DCG2 
Sigma Result 
Error MDC 

40 I 1.0 2.3 0.8 

80000 3115 102 --

Page 2 

Mortandad Canyon 

MT-4 TW-8 
(1217/99) (12/8/99) 

Sigma Sigma Result 
Error MDC Result 

Error MDC 

-0.01 0.37 0.64 0.19 0.40 0.67 

20004 661 -- 16 6 --

Regional Aquifer (Production Wells) 

PM-I 0-4 
(12/13/99) (12/13/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error MDC 

0.33 0.39 0.65 0.44 0.43 0.70 

NA NA NA NA NA NA 



* 
a 
b 
c 
d 
e 
f 
g 
h 

NA 
NR 

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

Reference 

Parameter 

EPA NM NM 
MCL MCL WHL 

Strontium-90 8 8 

Tritium _iH') 20000 20000 20000 

All results are reported in pico Curies per liter (pCi/1). 

TABLE9 
(continued) 

-- -- -- -- - --

Sample Location and Date Collected 

SM-30 

-- --- - -- --

T A-3, Building SM-30 

SD-30h 

DOE DOE (12/17/99) (12/17/99) 
DCGI DCG2 

Sigma Sigma Result 
Error 

MDC Result 
Error 

1000 40 NA NA NA NA NA 

2000000 80000 1804 60.7 -- 1810 60.7 

EPA proposed Maximum Contaminant Levels (EPA MCLs) for Radiochemicals in the water supply. 

--

MDC 

NA 

--

New Mexico Maximum Contaminant Levels (NM MCLs) for-Beta Particle and Photon Radioactivity from manmade radionuclides in community water systems. New Mexico Standards for Interstate and Intrastate Streams for Wildlife Habitat Limits (NM WHLs). 
Department of Energy Derived Concentration Guides for water ingestion in uncontrolled areas. 
Department of Energy Derived Concentration Guides for drinking water systems. 
Minimum Detected Count. 
MC0-1 is a duplicate sample ofMC0-3. 
SD-30 is a duplicate sample of SM-30. 

Not Analyzed 
Not Reported due to the recovery for the tracer was not within QC limits. The sample could not be re-analyzed due to insufficient sample volume. 
Value not available. 
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Parameter 

HMX 

RDX 

TNB 

DNB 

TETRYL 

NB 

TNT 

4ADNT 

2ADNT 

26DNT 

24DNT 

2NT 

4NT 

3NT 

* 
a 

Reference 

EPA 
MSSL• 

1800 

0.61 

• 

TABLE 10: Summary of Preliminary Analytical Results for Water Samples- Explosives* 
Los Alamos National Laboratory, New Mexico 

--

Sample Location, Result, and Date Collected 

Regional Aquifer 
Upper and Middle Pajarito Canyon Springs and Surface Water (Production Wells) 

PM-2 PM-5 Homestead Starmer I Bulldog Kieling BlJ-0.01 PA-8.9 TA-18 (1 2/13/99) (12/13/99) (12110/99) (12110/99) (12/10/99) (12/10/99) (12/1 0/99) (12110/99) (12110/99) 
<13.0 <13.0 <13.0 <13.0 <13.0 <13.0 <13.0 <13.0 <13.0 
<14.0 <14.0 <14.0 <14.0 <14.0 <14.0 <14.0 <14.0 <14.0 
<7.30 <7.30 <7.30 <7.30 <7.30 <7.30 <7.30 <7.30 <7.30 
<4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 <4.00 
<10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 
<7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 
<6.40 <6.40 <6.40 <6.40 <6.40 <6.40 <6.40 <6.40 <6.40 
<7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 <7.00 
<12.0 <12.0 <12.0 <12.0 <12.0 <12.0 <12.0 <12.0 <12.0 
<9.40 <9.40 <9.40 <9.40 <9.40 <9.40 <9.40 <9.40 <9.40 
<5.70 <5.70 <5.70 <5.70 <5.70 <5.70 <5.70 <5.70 <5.70 
<12.0 <12.0 <12.0 <12.0 <12.0 <12.0 <12.0 <12.0 <12.0 
<7.90 <7.90 <7.90 <7.90 <7.90 <7.90 <7.90 <7.90 <7.90 
<8.00 <8.00 <8.00 <8.00 <8.00 <8.00 <8.00 <8.00 <8.00 

All results reported in micrograms per liter (J.lg/r). 
EPA Region 6 Human Health Medium-Specific Screeni~g Levels (EPA MSSL) for inorganic chemicals in tap water (July 19')<)). 
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i 

PA-6.7 FB-6.7 
( 12/1 0/99) (12/1 0/99) 

<13.0 <13.0 

<14.0 <14.0 

<7.30 <7.30 

•4.00 ·-4.00 

<10.0 < 10.0 

<7.00 <7.00 

<6.40 < 6.40 I 
<7.00 <7.00 I 

<12.0 < 12 0 

··9.40 ·9.40 

<5.70 <5.70 

<12.0 < 12.0 

<7.90 . 7 90 

<8.00 < 8.00 



Analyte 

Antimony 

! Arsenic 

Barium 

Beryllium 

Cadmium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Uranium 

Vanadium 

Zinc 

TABLE 11: Summary of Preliminary Analytical Results for Sediment Samples- In organics 
Los Alamos National Laboratory, New Mexico 

Sample Location, Depth, and Date Collected 

Reference Acid Canyon 

EPA EPA LANL 
ACS-18-1 ACS-18-2 ACS-18-3b ACS-35-0 ACS-12-1 AC'S-12-2 AC'S-48-0 

MSSL" MSSL 
0-26 em 26-46 em 0-26 em 2-10 em 0-30 em 30-62 em 0-12 em 

Industrial Residential Bkground 
(12/6/99) (12/6/99) (12/6/99) (12/6/99) (12/6/99) (12/6/99) (12/6/99) 

31 31 0.83 <0.32 N <0.35 N <0.31 N <0.32 N <0.27 N <0.31 N <0.31 N 

360 22 3.98 2.2 3.1 2.3 1.8 2.0 2.8 1.9 

100000 5400 127 36.2 43.3 51.9 27.4 40.2 51.4 36.5 

2200 150 1.31 0.60 0.67 0.63 0.45 B 0.61 0.73 0.48 B 

1000 39 0.4 1.1 2.2 1.2 0.39 2.5 3.2 ()55 

29000 3400 4.73 1.4 B 1.9 B 1.7 B 0.98 B 1.78 228 1.4 B 

76000 2900 11.2 8.0 10.4 9.7 29.6 11.6 28.1 4.9 B 

2000 400 19.7 37.1 48.1 50.0 38.4 57.7 66.0 25.3 

610 23 0.1 0.48 0.58 0.57 0.03 B 0.67 1.2 0.31 

41000 1600 9.38 8.3 8.0 8.0 3.8 7.4 13.8 3.1 

10000 390 0.3 0.48 B 0.55 B 0.45 B 0.57 B 0.36 B 0.70 0.41 B 

10000 390 I 0.18 BE 1.3E 0.61 BE <0.14 E 0.80 BE 3.9 E 0.22 BE 

180 7 0.73 <0.40 <0.44 <0.39 <0.40 <0.34 0.62 B <0.39 

3.0 B <1.3 3.8 B <1.2 2.2 B 6.4 < 1.6 B 

14000 550 19.7 6.9 9.4 8.0 5.2 67 10.9 6.1 

100000 23000 60.2 49.5 46.7 52.7 64.8 51.6 53.6 38.1 
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ACS-3-1 
0-28 em 
(12/6/99) 

<0.29 N 

2.3 

41.9 

0.62 

0.61 

1.5 B 

4.9 B 

19.4 

0.19 

3.9 

0.53 B 

<0.13 E 

<0 37 

1.0 B 

6.0 

39.3 



Reference 

Analyte EPA EPA LANL 
MSSL MSSL 

Industrial Residential Bkground 

Antimony 31 31 0 83 

Arsenic 360 22 3.98 

Barium 100000 5400 127 

Beryllium 2200 ISO 1.31 

Cadmium 1000 39 0.4 

Cobalt 29000 3400 4.73 

Copper 76000 2900 11.2 

Lead 2000 400 19.7 

Mercury 610 23 0.1 

Nickel 41000 1600 9.38 

Selenium 10000 390 0.3 

Silver 10000 390 I 

Thallium 180 7 0.73 

Uranium 

Vanadium 14000 550 19.7 

Zinc 100000 23000 60.2 

TABLE 11 
(continued) 

Sample Location, Depth, and Date Collected 

Acid Canyon 

ACS-3-2 ACS-3-3 ACS-3-4 SC-I 
37-62 em 62-89 em 89-104 em 0-17 em 
(12/6/99) (12/6/99) (12/6/99) (12/13/99) 

<0.28 N <0.29 N <0.31 N <0.28 N 

2.0 2.5 3.0 2.4 

49 5 56.9 56.4 83.0 

0.56 0.84 2.3 0.73 

0.41 2.5 10.5 <0.03 

1.5 8 3.2 5.3 2.7 

2.6 8 31.6 81.0 5.3 

9.0 98.2 42.3 9.7 

0,03 B 0.81 2.2 0.00 B 

3.7 11.6 34.4 4.7 

0.46 8 <0.35 0.43 8 <0.34 

<0.13 E 2.5 E 8.3 E <0.12 

<0.35 0.87 B 0.83 8 <0.35 

<1.0 <1.0 3.4 B 1.7 BN 

5.3 8.8 9.9 10.3 

34.2 50 50.5 29.8 
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Sandia Canyon 

SC-2 SC-3 SC-4 SC-5 
0-3 em 8-19 em 2-12 em 0-18 em 

(12/13/99) (12/13/99) (12/13/99) (12/13/99) 

<0.29 N <0.27 N <0.28 N <0.28 N 

1.8 1.6 1.8 2.4 

57.8 47.3 54.2 65.8 

0.66 0.48 B 0.55 0.73 

0.41 007 B 0.08 B 0.11 B 

2.0 8 1.5 B 2.6 2.3 B 

4.7 B 6.4 6.1 8.9 

10.5 16.0 19.9 17.4 

0008 0.00 0.00 0.00 

4.6 3.0 3.8 5.2 

<(l.36 <0.33 <0.34 <0.34 

<0.13 0.21 B 0.43 B 0.42 B 

' <0.37 <0.34 <!US <0.35 

<1.0 N <0.99 N <0.99 N <1.0 N 

5.5 5.2 6.2 9.7 

21.3 28.8 34.5 45.6 



Reference 

Analyte EPA EPA LANL 
MSSL MSSL 

Industrial Residential Bkground 

Antimony 31 31 0.83 

Arsenic 360 22 3.98 

Barium 100000 5400 127 

Beryllium 2200 ISO 1.31 

Cadmium 1000 39 0.4 

Cobalt 29000 3400 4.73 

Copper 76000 2900 11.2 

Lead 2000 400 19.7 

Mercury 610 23 0.1 

Nickel 41000 1600 9.38 

Selenium 10000 390 0.3 

Silver 10000 390 I 

Thallium 180 7 0.73 

Uranium 

Vanadium 14000 550 19.7 

Zinc 100000 23000 60.2 

,>1 

TABLE 11 
(continued) 

Sample Location, Depth, and Date Collected 

Sandia Bayo Canyon 
Canyon 

SC-6 BC-1 BC-2 BC-3 
0-12 em 0-14 em 14-27 em 10-22 em 

(12/13/99) (12/13/99) (12/13/99) (12/13/99) 

<0.28 N <0.29 0.72 BN <0.28 

2.5 2.0 1.7 1.4 

65.2 46.6 33.3 29.8 

0.67 0.55 0.47 B 0.43 B 

0.06 B 0.08 B 0.13 B 0.12 B 

2.4 B 1.5 B 1.4 B 1.1 B 

7.6 7.9 4.1 B 3.2 B 

17.5 8.8 8.3 7.2 

0.00 0.00 B 0.00 B 0.00 B 

4.8 5.3 3.4 2.3 

<0.34 <0.36 <0.35 <0.35 

0.33 B <0.13 <0.13 <0.13 

<0.35 <0.37 <0.36 <0.36 

<1.0 N 2.0 B <1.0 138 

10.6 5.8 5.6 3.6 

55.0 21.6 28.1 16.2 
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Mortandad Canyon 

BC-4 BC-5' MC-1 MC-2 ' 

4-ll em 14-27 em 0-5 em 0-8 em 
(12113/99) (12/13/99) (12/14/99) (12/14/99) 

<0.29 N <0.29 N <0.29 N <0.27 N 

1.6 1.7 2.8 2.0 

32.7 37.2 78.9 47.4 

0.40 B 0.53 0.73 0.50 B 

0 14 B 0.04 B 0.05 B 0.17 B 

1.4 B 1.5 B 3.2 1.5 B 

3.4 B 4.5 B 7.1 3.6 B 

7.4 8.7 10.2 8.0 

000 B 000 B 0.00 B 0.00 B 

2.2 3.3 6.6 2.7 

<0.32 <0.35 <0.35 <0.33 

<0.12 <0.13 <0.13 <0.12 

<0.33 <0.36 <0.36 <0.34 

1.2 BN <1.0 N <1.0 N <0.98 N 

4.7 6.6 11.7 4.9 

16.2 32.0 37.6 19.3 



Reference 

Analyte EPA EPA LANL 
MSSL MSSL 

Industrial Residential Bkeround 

Antimony 31 31 0.83 

Arsenic 360 22 3.98 

Barium 100000 5400 127 

Beryllium 2200 150 1.31 

Cadmium 1000 39 0.4 

Cobalt 29000 3400 4.73 

Copper 76000 2900 11.2 

Lead 2000 400 19.7 

Mercury 610 23 0.1 

Nickel 41000 1600 9.38 

Selenium 10000 390 0.3 

Silver 10000 390 I 

Thallium 180 7 0.73 

Uranium 

Vanadium 14000 550 19.7 

Zinc 100000 23000 60.2 

TABLE 11 
(continued) 

--·--

Sample Location, Depth, and Date Collected 

Mortandad Canyon 

MC-3 MC-4 MC-5A MC-58 
15-24 em 0-5 em 0-13 em 22-30 em 

(12/14/99) (12/14/99) (12/14/99) (12/14/99) 

<0.27 N <0.28 N <0.28 N <0.28 N 

1.5 1.8 1.9 1.5 

39.3 30.2 56.2 33.8 

0.39 B 0.33 B 0.48 B 0.39 B 

0.61 <0.03 0.24 B 0.25 B 

1.5 B 1.8 B 2.0 B 1.18 

2.8 B 3.3 B 3.7 B 2.6 B 

6.7 7.8 8.1 5.3 

0.00 0.00 B 0.008 0.00 B 

2.5 2.5 3.0 2.1 

<0.33 <0.34 <0.35 <0.34 

<0.12 <0.12 <0.13 <0.12 

<0.34 <0.39 <0.36 <0.35 

<0.99 N I.IBN 1.8 BN <0.9 9N 

4.7 9.1 6.6 4.1 

16.8 61.0 18.0 16.5 
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Canada del Buey 

CC-I CC-2 CC-3 CC-4 
10-17 em 5-15 em 1-13 em 0-2 em 

(12/15/99) (12/15/99) (12/15/99) (12/15/99) 

<0.32 N <0.29 N <0.33 N <0.32 N 

2.3 3.0 1.7 2.4 

90.6 128 58.0 102 

0.59 B 0.84 0.39 B 0.67 

1.1 0.15 B <0.04 <0.04 

3.1 5.0 2.8 B 4.6 

9.8 8.3 3.4 B 5.1 B 

11.5 14.1 7.9 9.5 B I 

0.008 O.o3 B 0.02 B 0.03 8 I 

6.0 8.0 4.0 5.8 

<0.39 <0.36 <0.41 <0.39 

<0.14 <0.13 <0.15 <0.14 

<0.40 0.57 8 <0.42 0.59 B 

<1.2 N 1.3 8N <1.2 N 1.4 B 

8.9 15.9 8.7 13.8 

28.0 152 28.1 28.9 E 



Reference 

Analyte EPA EPA LANL 
MSSL MSSL 

Industrial Residential Bkground 

Antimony 31 31 0.83 

Arsenic 360 22 3.98 

Barium 100000 5400 127 

Beryllium 2200 150 1.31 

Cadmium 1000 39 0.4 

Cobalt 29000 3400 4.73 

Copper 76000 2900 11.2 

Lead 2000 400 19.7 

Mercury 610 23 0.1 

Nickel 41000 1600 9.38 

Selenium 10000 390 0.3 

Silver 10000 390 I 

Thallium 180 7 0.73 

Uranium 

Vanadium 14000 550 19.7 

Zinc 100000 23000 60.2 

TABLE 11 
(continued) 

Sample Location, Depth, and Date Collected 

Canada del Buey 

CC-5A CC-58 CC-6 CC-7 
18-26 em 30-39 em 0-7.5 em 0-7 em 

(12/15/99) (12/15/99) (12/15/99) (12/15/99) 

<0.30 N <0.33 N <0.34 N <0.32 N 

2.3 2.8 2.8 2.6 

116 120 115 102 

0.68 0.81 0.70 0.70 

0.05 B 0.05 B 0.12 B <0.04 

4.3 4.9 4.4 4.0 

5.7 7.5 6.3 B 6.0 

15.3 B 27.0 B ll.OB 9.7 B 

0.03 B 0.03 B 0.03 B 0.03 13 

9.3 7.7 6.8 7.5 

<0.36 <0.41 <0.42 <0.39 

<0.13 <0.15 0.23 B <0.14 

0.62 B 0.68 B <0.43 <0.40 

2.3 B 1.7 B 1.2 B 2.2 B 

12.2 20.0 10.7 13.2 

35.8 E 46.0 E 25.1 E 33.1 E 
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i 
Pajarito Canyon 

CC-8 CC-9• PC-I PC-2 
20-33 em 5-20 em 0-17 em 0-24 em 
(12/15/99) ( 12/15/99) (12/16/99) (12/16/99) 

<0.35 N <0.30 N <0.29 <0.28 

2.5 2.8 4.0 2.9 

107 126 162 110 

0.67 0.76 1.2 0.75 

0.63 0.98 0.08 13 <0.03 

4.1 4.5 6.1 4.3 

5.5 B 7.3 13.4 6.5 

10.4 B 14.4 B 18.6 B 117 B 

0.03 B 0.03 B 0.0213 <0.02 

6 5 7.1 I 1.1 6.8 

<0.43 <0.36 <0.36 0.43 B 

<0.16 <0.13 <0.13 <0.12 

<044 <0.37 0.83 13 0.52 B 

<1.2 <I. I 2.5 B 1.0 B 

10.2 12.1 20.4 15.5 

21.7 E 144 E 56.0 3().2 

.1 



Reference 

Analyte EPA EPA LANL 
MSSL MSSL 

Industrial Residential Bkground 

Antimony 31 31 0.83 

Arsenic 360 22 3.98 

Barium 100000 S400 127 

Beryllium 2200 ISO 1.31 

Cadmium 1000 39 0.4 

Cobalt 29000 3400 4.73 

Copper 76000 2900 11.2 

Lead 2000 400 19.7 

Mercury 610 23 0.1 

Nickel 41000 1600 9.38 

Selenium 10000 390 0.3 

Silver 10000 390 I 

Thallium 180 7 0.73 

Uranium 

Vanadium 14000 S50 19.7 

Zinc 100000 23000 60.2 

TABLE 11 
(continued) 

Sample Location, Depth, and Date Collected 

Pajarito Canyon 

PC-3 PC-4 PC-5' AC-1 
0-21 em 0-5 em 0-24 em 0-5 em 

(12/16/99) (12/16/99) (12/16/99) ( 12/16/99) 

<0.31 <0.28 <0.28 <0.28 

4.0 3.8 3.2 2.2 

166 148 119 770 

1.2 099 0.79 0.70 

O.IOB O.OS B <0.03 O.Oo B 

S.8 S.3 4.9 2.7 

13.1 11.2 6.9 11.3 

21.8 B 30.9 11.3 B 11.4 13 

0.03 B 0.02 B 0.02 B 0.13 

11.3 10.0 7.S 4.o 

<0.38 0.40 B <0.34 0.34 B 

<0.14 0.14 B <0.12 <0. 12 

0.5S B 0.59 B <0.35 <0.3S 

2.3 B 2.0 B 1.2 B 4.2 

22.6 20.5 16.8 8.9 

58.4 41.1 36.S 33.3 
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Ancho Canyon 

AC-2 AC-3 AC-4 AC-5 
0-17 em 5-16 em 0-7 em 10-24 em 

(12/16/99) (12/16/99) (12/16/99) (12/16/99) 

<0.28 <0.28 <0.28 <0.29 

2.S 2.3 1.8 2.0 

70.1 80.0 Sl.8 Sl.2 

0.6S 0.74 0.48 B 0.4713 

0.03 B 0.04 B O.o3 B 0.0413 

2.5 B 3.0 2.0 B 2.3 13 

9 s 8.2 5.3 4.S 13 

11.4 B 12.2 B 8.3 B 9.5 B 

OO(i 0.05 O.OS 0.04 

4.5 5.4 3.o 13 3.o B 

0.43 B O.S3 B 0.45 13 <0.35 

<012 <0.13 <0.12 0.43 B 

<!US O.SO 13 ·(J3S <0.3(i 

1.8 B l.(i 13 2.1 B 1.1 B 

9.4 10.9 8.5 8.4 

318 40.4 28.1 27.S 



.I 

Reference 

Analyte EPA EPA 
MSSL" MSSL 

Industrial Residential 

Antimony 31 31 

Arsenic 360 22 

Barium 100000 5400 

Beryllium 2200 150 

Cadmium 1000 39 

Cobalt 29000 . 3400 

Copper 76000 2900 

Lead 2000 400 

Mercury 610 23 

Nickel 41000 1600 

Selenium 10000 390 

Silver 10000 390 

Thallium 180 7 

Uranium 

Vanadium 14000 550 

Zinc 100000 23000 
All results reported in micrograms per liter (/lg/1). 

TABLE 11 
(continued) 

Sample Location, Depth, and Date Collected 

QA/QC Samples 

LANL 
AC-EB ACS-EB 

(12/16/99) (12/06/99) 
Bk2round 

0.83 <5.0 <5.0 

3.98 <3.3 <3.3 

127 0.92 B <0.40 

1.31 <0.30 <0.30 

0.4 0.53 B <0.30 

4.73 <1.7 <1.7 

11.2 26.3 B <1.0 

19.7 <2.1 <2.1 

0.1 <0.10 <0.10 

9.38 3.0 B <0.80 

0.3 <2.9 <2.9 

I <2.0 <2.0 

0.73 <2.3 <2.3 

<10.5 <10.5 

19.7 <0.90 <0.90 

60.2 38.5 4.2 B 

a EPA Region 6 Human Health Medium-Specific Screening Levels (EPA MSSI.) for inorganic chemicals in tap water (July I <)<)'J). b ACS-18-3 is a duplicate sample of ACS-18-1. 
c BC-5 is a duplicate sample ofBC-2. 
d CC-9 is a duplicate sample ofCC-2. 

PC -5 is a duplicate sample of PC-2. 

C{'-EB 
( 12/15/99) 

<5.0 

<3.3 

0.46 B 

<0.30 

<0.30 

I 
<1.7 

10 B 

<2.1 

<010 

1.6 l:l 

<2.9 

<2.0 

<2.3 

<10.5 

<0.90 

18.0 B 

8 The reported values were obtained from a reading that was less than the Contract Required Detection I jmit (CRDI.) hut greater than or equal to the instrument detection limit(![)!.) N Spike Recovery not within control limits. 
E The reported value is estimated because of the presence of interference. 
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PCB 

Aroclor-1 016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

PCB 

Aroclor-1 016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

TABLE 12: Summary of Preliminary Analytical Results for Sediment Samples- PCBs 
Los Alamos National Laboratory, New Mexico 

Sample Location, Depth, and Date Collected 

Reference Acid Canyon 

EPA EPA 
MSSL' MSSL 

ACS-18-1 ACS-18-2 ACS-18-3b ACS-35-0 ACS-12-1 ACS-12-2 ACS-48-0 
0-26 em 26-46 em 0-26 em 2-10 em 0-30 em 30-62 em 0-12 em 

Industrial Residential 
(12/6/99) (12/6/99) (12/6/99) (12/6/99) (12/6/99) (12/6/99) (1216/99) 

34000 3900 <40 <44 <39 <41 <34 <38 <38 

680 220 <40 <44 <39 <41 <34 <38 <38 

680 220 <40 <44 <39 <41 <34 <38 <38 

680 220 <40 <44 <39 <41 <34 <38 <38 

680 220 <40 <44 <39 <41 <34 <38 <38 

9800 1100 117 323 124 <41 367 635 107 

680 220 <40 <44 <39 <41 <34 <38 <38 

Sample Location, Depth, and Date Collected 

Reference Acid Canyon Sandia Canyon 

EPA EPA 
MSSL MSSL 

ACS-3-2 ACS-3-3 ACS-3-4 SC-I SC-2 SC-3 SC-4 
37-62 em 62-89 em 89-104 em 0-17 em 0-3 em 8-19 em 2-12 em 

Industrial Residential 
(12/6/99) (12/6/99) (12/6/99) (12/13/99) (12/13/99) (12/13/99) (12/13/99) 

34000 3900 <35 <35 <37 <33 <35 <34 <34 

680 220 <35 <35 <37 <33 <35 <34 <34 

680 220 <35 <35 <37 <33 <35 <34 --34 

680 220 <35 <35 <37 <33 <35 <34 c 34 

680 220 f35 <35 <37 <33 <35 "34 c 34 
'· 

9800 1100 13 625 344 <33 <35 <34 < 34 

680 220 <35 <35 <37 <33 <35 48 48 

Page 1 of 4 

ACS-3-1 
0-28 em 
(12/6/99) 

<35 

<35 

<35 

<35 

<35 

37 

<35 

SC-5 
0-18 em 

(12/13/99) 

·33 

"33 

'33 

c .13 

·33 

--33 

140 



Reference Sandia 
Canyon 

PCB 
EPA EPA 

SC-6 MSSL MSSL 
0-12 em 

Industrial Residential 
(12/13/99) 

Aroclor-1016 34000 3900 <33 

Aroclor-1221 680 220 <33 

Aroclor-1232 680 220 <33 

Aroclor-1242 680 220 <33 

Aroclor-1248 680 220 <33 

Aroclor-1254 9800 1100 <33 

Aroclor-1260 680 220 58 

Reference 

PCB EPA EPA 
MSSL MSSL 

MC-3 
15-24 em 

Industrial Residential 
(12/14/99) 

Aroclor- 1016 34000 3900 <34 

Aroclor-1221 680 220 <34 

Aroclor-1232 680 220 <34 

Aroclor-1242 680 220 <J=34 

Aroclor-1248 680 220 <f34 
' 

Aroclor-1254 9800 1100 <;34 

Aroclor-1260 680 220 <34 

TABLE12 
(continued) 

Sample Location, Depth, and Date Collected 

Bayo Canyon 

BC-1 BC-2 BC-3 BC-4 
1-14 em 14-27 em 10-22 em 4-11 em 

(12/13/99) (12/13/99) (12/13/99) (12/13/99) 

<34 <34 <33 <32 

<34 <34 <33 <32 

<34 <34 <33 <32 

<34 <34 <33 <32 

<34 <34 <33 <32 

<34 <34 <33 <32 

<34 39 <33 <32 

Sample Location, Depth, and Date Collected 

Mortandad Canyon 

MC-4 MC-5A MC-5B CC-I 
0-5 em 0-13 em 22-30 em I0-17cm 

(12/14/99) (12/14/99) (12/14/99) (12/15/99) 

<33 <34 <31 <39 

<33 <34 <31 <39 

<33 <34 <31 <39 

<33 <34 <31 <39 

<33 <34 <31 <39 

<33 <34 <31 <39 

<33 <34 <31 <39 
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------

Mortandad Canyon 

BC-5' MC-1 MC-2 
14-27 em 0-5 em 0-8 em 

(12/13/99) (12/14/99) (12/14/99) 

<34 <32 <33 

<34 <32 <33 

<34 <32 <33 

<34 <32 <33 

<34 <32 <33 

<34 <32 <33 

<34 <32 <33 

Canada del Buey 

CC-2 CC-3 CC-4 
5-15 em 1-13 em 0-2 em 

(12/15/99) (12/15/99) (12/15/99) 

<35 <37 <37 

<35 <37 <37 

<35 <:37 <37 

<35 •37 <37 

<35 <37 <37 

<35 <37 <37 

<35 <37 <37 



Reference 

PCB EPA EPA 
MSSL MSSL CC-5A 

18-26 em 

Industrial Residential 
(12/15/99) 

Aroclor-1016 34000 3900 <36 

Aroclor-1221 680 220 <36 

Aroclor-1232 680 220 <36 

Aroclor-1242 680 220 <36 

A roclor-1248 680 220 <36 

Aroclor-1254 9800 1100 <36 

Aroclor-1260 680 220 <36 

Reference 

PCB EPA EPA 
MSSL MSSL PC-3 

0-21 em 

Industrial Residential 
(12/16/99) 

Aroclor-1 016 34000 3900 <38 

Aroclor-1221 680 220 <38 

Aroclor-1232 680 220 <38 

Aroclor-1242 680 220 <38 

Aroclor-1248 680 220 <>:38 

Aroclor-1254 9800 1100 <:38 

Aroclor-1260 680 220 <38 

TABLE12 
(continued) 

Sample Location, Depth, and Date Collected 

Canada del Buey 

CC-58 CC-6 CC-7 CC-8 
30-39 em 0-7.5 em 0-7 em 20-33 em 
(12/15/99) (12/15/99) (12/15/99) (12/15/99) 

<41 <40 <38 <41 

<41 <40 <38 <41 

<41 <40 <38 <41 

<41 <40 <38 <41 

<41 <40 <38 <41 

<41 <40 <38 <41 

<41 <40 <38 <41 

Sample Location, Depth, and Date Collected 

Pajarito Canyon 

PC-4 PC-5' AC-1 AC-2 
0-5 em 0-24 em 0-5 em 0-17cm 

(12/16/99) (12/16/99) (12/16/99) (12/16/99) 

<34 <32 <34 <34 

<34 <32 <34 <34 

<34 <32 <34 <34 

<34 <32 <34 <34 

<34 <32 <34 <34 

<34 <32 <34 <34 

<34 <32 <34 <34 

Pr1up l nf 4 

Pajarito Canyon 

CC-9d PC-I PC-2 
5-22 em 0-17 em 0-24 em 

(12/15/99) (12/16/99) (12/16/99) 

<35 <36 <33 

<35 <36 <33 

<35 <36 <33 

<35 <36 <33 I 

<35 <36 <33 

<35 <36 <33 

<35 <36 <33 

Ancho Canyon 

AC-3 AC-4 AC-5 
5-16 em 0-7 em 10-24 em 

(12/16/99) (12/16/99) (12/16/99) 

<34 <33 < 31 

<34 <33 •31 

<34 <33 <~I 

.-:-34 <B •'31 

<34 . 33 •31 

<34 <33 •31 

<34 < 33 <31 



* 
a 
b 
c 
d 
e 

TABLE12 
(continued) 

Sample Location, Depth, and Date Collected 

Reference 

PCB EPA EPA 
MSSL MSSL 

Industrial Residential 

Aroclor-1016 34000 3900 

Aroclor-1221 680 220 

Aroclor-1232 680 220 

Aroclor-1242 680 220 

Aroclor-1248 680 220 

Aroclor-1254 9800 1100 

Aroclor-1260 680 220 

All results reported in micrograms per liter (1-1g/C). 
EPA Region 6 Human Health Medium-Specific Screening Levels. 
ACS-18-3 is a duplicate sample of ACS-18-1. 
BC-5 is a duplicate sample of BC-2. 
CC-9 is a duplicated sample ofCC-2. 
PC-5 is a duplicate sample of PC-2. 

QA/QC Samples 

CC-EB AC-EB 
(12/15/99) (12/16/99) 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 

<1.0 <1.0 
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ACS-EB 
(12/06/99) 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 



TABLE 13: Summary of Preliminary Analytical Results for Sediment Samples- Radionuclides 
Los Alamos National Laboratory, New Mexico 

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

Sample Location, Depth, and Date Collected 

Reference Acid Canyon 

ACS-18-1 ACS-18-3 ACS-18-2 Radionuclide EPA 
EPA LANL 0-26 em Duplicate of ACS-18-1 26-46 em PRG1 

PRG (12/6/99) (12/6/99) (12/6/99) 
Commercia 

Residential Bkground Sigma Sigma Sigma I Result 
Error 

MDC Result 
Error 

MDC Result 
Error 

Plutonium-238 II 2.7 0.006 0.27 J 0.21 0.21 0.21 J 0.18 0.18 0.65 J 0.27 

Plutonium-239/240 10 2.5 0.068 77 19 0.2 82 20 0.2 112 22 

Uranium-234 69 18 2.59 NA NA NA NA NA NA NA NA 

Uranium-235 0.57 0.16 0.20 NA NA NA NA NA NA NA NA 

Uranium-238 73 18 2.29 NA NA NA NA NA NA NA NA 

Strontium-90 57 14 1.04 0.36 0.51 0.85 0.55 0.55 0.90 1.21 J 0.60 

Gross Alpha NA NA NA NA NA NA NA NA 

Gross Beta NA NA NA NA NA NA NA NA 

Cesium-137 0.072 0.020 0.9 0.51 0.18 0.12 0.74 0.16 0.12 0.65 0.22 

Actinium-228 -- -- -- -- -- -- -- --
Americium-241 7.5 1.9 0.04 4.01 0.49 0.15 3.30 0.43 0.14 3.35 0.43 

Lead-210 3.2 0.78 -- -- -- -- -- -- 2.2 1.5 

Lead-212 1.26 0.32 0.13 1.07 0.33 0.13 1.19 0.30 

Lead-214 1.22 0.36 0.17 1.27 o.:n 0.18 0.95 0.33 

Potassium-40 0.25 0.068 38.6 30.5 4.3 1.1 30.0 4.1 0.9 29.0 4.4 

Thallium-208 -- -- -- -- -- -- -- --
Thorium-234 -- -- -- 2.40 0.75 0.79 1.28 0.63 
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II 

I 

MDC 

0.14 

OJ 

NA 

NA 

NA 

0.87 

NA 

NA 

0.13 

--

0.15 

u 

0.14 

0.22 

0.9 

--

0.90 



Reference 

Radio nuclide EPA EPA 
PRG PRG 

LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 ! 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Amcricium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE 13 
(continued) 

Sample Location, Depth, and Date Collected 

Acid Canyon 

ACS-35-0 ACS-12-1 
2-10 em 0-30 em 
(12/6/99) (12/6/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error 

0.12 0.11 0.13 -0.036 0.075 

27.5 6.0 0.1 0.12 0.13 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

-0.91 0.56 1.0 3.54 0.95 

NA NA NA NA NA 

NA NA NA NA NA 

0.079 0.060 0.13 3.19 0.44 

-- -- -- 1.22 0.30 

0.19 0.13 0.1 12.8 1.4 

1.55 0.90 0.87 -- --
0.67 0.14 0.09 1.04 0.20 

0.53 0.14 0.14 0.94 020 

28.3 4.1 I 29.3 4.1 

-- -- -- -- --

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

ACS-12-2 
30-62 em 
(12/6/99) 

Sigma MDC Result 
Error 

MDC 

0.20 0.43 J 0.25 0.17 

0.18 0.018 0.062 0.14 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

0.88 20.7 4.3 1.4 

NA NA NA NA 

NA NA NA NA 

0.13 5.53 0.70 0.11 

0.47 -- -- --
0.3 23.8 2.7 0.3 

i -- -- -- --
014 134 0.22 0.18 

0.19 1.21 0.20 0.24 

09 27.8 4.2 1.5 

-- -- -- --

-- -- -- --



Reference 

Radionuclide EPA EPA 
PRG PRG LANL 

Commercial Residential 
Bkground 

Plutonium-238 I I 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 I 8 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-24 I 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Pofassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE13 
(continued) 

Sample Location, Depth, and Date Collected 

Acid Canyon 

ACS-48-0 ACS-3-1 
0-12 em 0-28 em 
(12/6/99) (12/6/99) 

Sigma Sigma Result 
Error MDC Result 

Error 

1.02 0.43 0.15 0.481 0.30 

184 45 0.1 137 34 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

2.12 J 0.76 0.95 0.89 J 0.56 

NA NA NA NA NA 

NA NA NA NA NA 

0.93 0.18 0.15 0.25 0.11 

-- -- -- -- --

3.70 0.47 0.17 1.71 0.32 

2.4 1.3 1.5 1.8 1.3 

1.09 0.21 0.23 1.30 0.34 

0.95 0.18 0.18 1.31 0.37 

26.0 4.2 1.1 30.0 4.5 

-- -- -- -- --

-- -- -- 2.34 0.75 
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I! 

I 

ACS-3-2 
37-62 em 
(12/6/99) 

Sigma MDC Result 
Error 

MDC 

0.22 0.062 0.079 0. I I 

0.2 2.73 0.70 0.10 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

0.85 0.74 0.51 0.80 

NA NA NA NA 

NA NA NA NA 

0.13 -0.063 0.078 0.14 

-- -- -- --

0.14 -- -- --

1.4 -- -- --

0.14 1.29 0.37 014 

0.19 I. I 5 0.39 0.20 I 

I 
1.1 32.7 4.11 1.4 

-- -- -- --

0.89 -- -- --



I 

Reference 

Radionuclide EPA EPA 
PRG PRG 

LANL 

Commercial Residential 
Bkground 

Plutonium-238 11 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-21 0 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE 13 
(continued) 

Sample Location, Depth, and Date Collected 

Acid Canyon 

ACS-3-3 ACS-3-4 
62-89 em 89-104 em 
(12/6/99) (12/6/99) 

Sigma Sigma 
Result 

Error 
MDC Result 

Error 

1.06 0.44 0.15 0.84 J 0.37 

117 28 0.1 140 33 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

5.6 1.3 0.9 10.8 2.3 

NA NA NA NA NA 

NA NA NA NA NA 

2.84 0.39 0.13 7.10 0.89 

1.49 0.28 0.42 -- --

29.3 3.3 0.3 10.6 1.2 

-- -- -- -- --

1.69 0.23 0.26 1.49 0.26 

1.25 0.25 0.22 1.09 0.24 

29.0 4.4 1.5 27.9 4.3 

-- -- -- 0.59 0.17 

1.47 0.78 0.89 -- --
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I 

Sandia Canyon 

SC-I 
0-17 em 

(12113/99) 

Sigma 
MDC Result 

Error 
MDC 

0.15 NA NA NA 

0.1 NA NA NA 

NA 1.08 0.34 0.07 

NA 0.092 J 0.084 0.050 

NA 0.904 J 0.030 0.040 

0.8 NA NA NA 

NA 23.5 6.3 6.0 

NA 32.3 6.8 8.3 

0.15 NA NA NA 

-- NA NA NA 

03 NA NA NA 

-- NA NA NA 

020 NA NA NA 

0.29 NA NA NA 

1.2 NA NA NA 

0.14 NA NA NA 

-- NA NA NA 



Reference 

Radionuclide EPA EPA 
PRG PRG 

LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE 13 
(continued) 

Sample Location, Depth, and Date Collected 

Sandia Canyon 

SC-2 SC-3 
0-3 em 8-19 em 

(12/13/99) (12/13/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error 

NA NA NA NA NA 

NA NA NA NA NA 

1.46 0.45 0.11 1.05 0.37 

0.102 J 0.098 0.10 0.17 J 0.14 

1.15 0.38 0.08 1.06 0.37 

NA NA NA NA NA 

36.7 7.5 5.6 30.0 6.8 

45.5 6.7 5.7 43.3 7.1 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
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SC-4 
2-12 em 

(12/13/99) 

Sigma MDC Result 
Error 

MDC 

NA NA NA NA 

NA NA NA NA 

0.13 1.13 0.36 0.08 

0.12 0.077 J 0.079 0.052 

0.13 1.34 0.41 0.04 

NA NA NA NA 

4.8 26.3 5.8 3.7 

6.9 49.4 7.6 6.8 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 



Reference 

Radionuclide EPA EPA 
PRG PRG 

LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 25 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE 13 
(continued) 

Sample Location, Depth, and Date Collected 

Sandia Canyon 

SC-5 SC-6 
0-18 em 0-12 em 

(12/13/99) (12/13/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error 

NA NA NA NA NA 

NA NA NA NA NA 

1.37 0.41 0.07 1.48 0.49 

0.076 J O.o78 0.052 0.09 0.11 

1.18 0.37 0.07 1.36 0.47 

NA NA NA NA NA 

26.4 6.2 5.4 27.3 6.1 

39.1 6.1 5.6 43.3 6.9 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
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Bayo Canyon 

BC-1 
0-14 em 

( 12/13/99) 

Sigma MDC Result 
Error 

MDC 

NA 0.023 0 052 ().()95 

NA 0.083 J o.<m 0.060 

0.17 1.46 0.44 0.04 

0.19 0.12 0.10 0.05 

0.17 1.64 0.48 0.08 

NA 0.85 0.53 0.81 

4.4 34.0 7.3 4.4 

6.6 43.4 7.1 6.9 

NA 0.83 0.20 0.15 

NA -- -- --

NA -- -- --

NA 1.9 1.7 1.5 

NA 1.62 0.41 O.lli 

NA ].(,g 0.48 0.25 

NA 30.6 4.7 1.3 

NA -- -- --

NA -- -- --



Reference 

Radionuelide EPA EPA 
PRG PRG LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE 13 
(continued) 

----- ··-·- ---- ---------·---------- -----; 

Sample Location, Depth, and Date Collected 

Bayo Canyon 

BC-2 BC-3 BC-4 
14-27 em 10-22 em 4-11 em 

(12113/99) (12/13/99) ( 12/13/99) 

Sigma Sigma Sigma Result 
Error 

MDC Result 
Error 

MDC Result 
Error 

MDC 

0.13 0.13 0.17 0.003 0.062 0.13 0.068 0.098 0.15 

0.037 0.059 0.085 0.051 0.066 0.094 -0.011 0.013 0.10 

1.74 0.60 0.13 1.35 0.40 0.13 1.21 0.38 0.08 

0.13 J 0.13 0.09 0.15 J 0.11 0.08 0.035 0.057 0.094 

1.34 0.49 0.13 1.40 0.41 0.07 0.90 J 0.31 0.04 

0.34 .060 1.0 0.23 0.61 1.0 0.40 0.52 0.86 

33.8 7.4 5.0 30.7 6.8 5.2 25.5 6.3 4.9 

49.9 7.8 7.2 46.3 7.2 6.7 47.8 7.4 6.6 

0.38 0.15 0.15 0.06 0.12 0.24 0.32 0.12 0.14 

1.71 0.35 0.59 I -- -- -- -- -- --

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

-- -- -- 2.5 1.8 1.5 2.5 1.5 1.2 

1.43 0.26 0.27 1.83 0.28 0.15 1.21 0.34 0.21 

1.35 0.26 0.24 1.59 0.29 0.27 1.25 0.41 0.19 

29.1 4.6 1.9 31.3 5.4 2.1 32.6 4.7 1.4 

-- -- -- -- -- -- 033 012 0.12 

-- -- -- -- -- -- -- -- --
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Reference 

Radionuclide EPA EPA 
PRG PRG 

LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE13 
(continued) 

~----~~-

Sample Location, Depth, and Date Collected 

Bayo Canyon 

BC-5 MC-1 
Duplicate of BC-2 0-5 em 

(12/13/99) (12/14/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error 

0.066 0.079 0.11 0.053 0.078 

0.057 0.066 0.085 0.030 0.048 

1.65 0.47 0.10 0.78 J 0 26 

0.13 J 0.11 0.12 0.026 0.047 

1.48 0.43 0.09 0.87 J 0.28 

0.16 0.52 0.89 0.20 0.52 

30.3 6.9 5.9 21.0 5.2 

44.4 7.0 6.6 37.4 6.4 

0.36 0.17 0.17 0.04 0 II 

-- -- -- -- --

-- -- -- -- --

4.0 1.6 1.7 3.7 1.4 

1.16 0.26 0.19 1.27 0 22 

1.34 0.24 0.24 1.07 0.22 

26.8 4.2 20 32.8 5.3 

-- -- -- -- --

-- -- -- -- --
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Mortandad Canyon 

MC-2 
0-8 em 

( 12/14/99) 

Sigma MDC Result 
Error 

MDC 

0.12 0.17 J 0.11 0.11 

0.070 0.14 J 0.10 0.11 

0.1 0.75 J 0 25 0.08 

0.091 0.026 0.047 ().()91 

0.09 0.76 J 0.26 0.08 

0.88 0.08 0.43 0.75 

4.3 16.4 4.R 4.7 

6.6 37.2 6.4 66 

0.23 0.26 0.11 0.11 

-- -- -- --

-- -- -- --

1.4 2.4 1.3 1.2 

0.17 1.12 0.2R 0.13 

0.22 0.91 0 29 0.20 

1.5 31.0 5.0 J.(, 

-- -- -- --

-- -- -- --



Reference 

Radionuclide EPA EPA 
PRG PRG 

LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38 6 

Thallium-208 

Thorium-234 

TABLE13 
(continued) 

Sample Location, Depth, and Date Collected 

Mortandad Canyon 

MC-3 MC-4 
15-24 em 0-5 em 

(12/14/99) (12/14/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error 

MDC 

0.028 0.065 0.12 0.003 0.044 0.10 

0.015 0.046 0.092 0.017 0.042 0.081 

0.62 J 0.24 0.16 0.51 J 0.20 0.07 

0.055 J 0.065 0.050 0.087 0.082 0.10 

0.56 J 0.22 0.04 0.56 J 0.21 0.07 

0.2 1.1 2.0 0.44 0.49 0.80 

19.5 5.2 4.7 16.2 4.6 3.8 

47.0 7.5 7.3 39.4 6.8 7.2 

0.005 0.068 0.12 0.44 0.15 0.16 

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- 1.9 1.5 13 

0.91 0.28 0.13 1.22 0.28 0.14 

0.81 0.29 0.22 0.89 0.27 0.21 

27.2 4.5 1.8 26.9 4.4 13 

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

-- -- -- -- -- --
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I 

MC-SA 
0-13 em 

(12/14/99) 

Sigma Result 
Error 

MDC 

0.82 0.26 0.09 

106 21 0.07 

0.73 0.26 0.07 

0.121 0.098 0.085 

0.74 0.26 0.08 

-0.01 0.52 0.91 

20.0 5.1 4.1 

42.9 6.7 6.3 

0.124 0.095 0.14 

-- -- --

-- -- --

-- -- --

1.04 0.30 0.15 

0.99 0 32 0.21 

28.2 4.7 1.7 

-- -- --

-- -- --



Reference 

Radionuclide EPA EPA 
PRG PRG LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 32 0.78 

Lead-212 

Lead-2 14 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE13 
(continued) 

Sample Location, Depth, and Date Collected 

Mortandad Canyon 

MC-58 CC-1 
22-30 em 10-17 em 
(12/14/99) (12/15/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error 

0.461 0.19 0.12 0.23 0.15 

67 13 0.07 0.017 0.050 

0.531 0.19 0.11 0.99 0.48 

0.1021 0.084 0.098 0.04 0.10 

0.721 0.23 0.06 1.0 0.48 

-0.05 0.54 0.95 -0.02 0.37 

13.9 4.5 4.3 17.1 4.4 

37.7 6.8 7.6 37.0 5.8 

0.005 0.075 0.14 -0.06 0.12 

-- -- -- -- --

-- -- -- -- --

1.50 0.90 1.5 3.7 1.6 

0.94 0.19 0.14 1.02 0.22 

0.75 0.17 0.18 1.16 () 24 

30.4 4.6 1.3 24.7 4.5 

-- -- -- -- --

-- -- -- -- --
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Canada del Buey 

CC-2 
5-20 em 

(12/15/99) 

Sigma MDC Result 
Error 

MDC 

0.17 0.030 0.058 0.12 

0.12 -0 002 0.005 0.066 

0.19 0.681 0.28 0.14 

0.24 0.029 0.072 0.17 

0.11 0.721 0.29 0.12 

0.65 -0.17 0.36 065 

3.5 20.4 5.4 4.8 

5.4 27.3 5.6 6.7 

0.22 0.13 0.10 0.17 

-- -- -- --

-- -- -- --
1.4 2.7 1.3 1.4 

0.25 1.26 0.34 0.22 

0.24 1.02 () 37 0.24 

24 22.8 4.0 1.0 

-- -- -- -- i 

I -- -- -- --



Reference 

Radionuclide EPA EPA 
LANL 

PRG PRG 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 104 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE 13 
(continued) 

Sample Location, Depth, and Date Collected 

Canada del Buey 

CC-3 CC-4 
0-13 em 0-2 em 

(12/15/99) (12/15/99) 

Sigma Sigma 
Result 

Error 
MDC Result 

Error 
MDC 

0.012 0.057 0.15 0.11 0.11 0.16 

0.034 0.055 0.11 0.007 0.036 0.11 

0.82 J 0.40 0.15 I. II 0.50 0.18 

0.0 0.0 0.1 0.14 J 0.16 0.12 

104 0.46 0.1 108 0.48 0.10 

0.03 0.55 0.97 -0.06 0.33 0.59 

18.8 5.3 4.2 215 5.3 4.2 

35.3 6.2 6.5 37.4 6.0 6.0 

0.012 0.095 0.17 0.10 0.10 0.21 

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

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

-- -- -- 3.8 1.5 18 

117 0.33 0.23 123 0.23 0.25 

1.0 0.36 0.20 1.03 0.23 0.25 

26.6 4.6 1.7 28.8 4.7 14 

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

-- -- -- -- -- --
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CC-5A 
18-26 em 

( 12/15/99) 

Sigma 
Result 

Error 
MDC 

-0.006 0.056 0.16 

0.006 0.031 0.092 

107 0.41 0.10 

0.12 J 0.13 0.08 

0.87 J 0.36 0.10 

0.01 0.41 0.72 

29.9 6.6 4.5 

36.4 5.8 5.6 

-0.05 0.12 0.22 

-- -- --

-- -- --

2.7 1.3 15 

1.45 0.26 0.17 I 

135 0.24 0.23 

25.2 4.R 18 

-- -- --

-- -- --



-----

Reference 

Radionuclide EPA EPA 
PRG PRG LANL 

Commercial Residential Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE13 
(continued) 

- --

Sample Location, Depth, and Date Collected 

Canada del Buey 

CC-58 CC-6 
30-39 em 0-7.5 em 
(12/15/99) (12/15/99) 

Sigma Sigma Result 
Error MDC Result 

Error MDC 

0.060 0.097 0.20 0.16 J 0.12 0.14 

0.034 0.054 0.090 0.013 0.034 0.079 

0.84 0.28 0.08 0.99 J 038 0.19 

0.100 0.096 014 0.11 J 0.11 0.07 

0.85 0.29 0.12 1.16 0.42 0.14 

0.31 0.85 1.5 -0.19 0.44 0.78 

14.4 4.5 4.5 17.2 4.7 4.0 

33.0 6.1 6.7 35.9 6.0 6.0 

0.017 0.088 0.18 0.21 0.13 0.15 

1.52 0.38 0.57 -- -- --

-- -- -- -- -- --
3.1 1.4 1.2 -- -- --
1.25 0.23 0.15 1.22 0.34 0.16 

1.26 0.24 0.20 1.21 0.39 0.19 

24.6 4.3 1.6 22.7 3.9 17 

0.51 0.13 0.14 -- -- --
-- -- -- -- -- --
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<,..,· 

CC-7 
0-7 em 

(12/15/99) 

Sigma Result 
Error MDC 

0.18 J 0.12 0.15 

0.()31 0.056 0.11 

0.99 J 0.45 0.1 

0.045 0.091 0.12 

0.76 J 0.39 0.18 

-0.33 0.47 0.84 

18.6 5.1 4.3 

32.9 6.4 7.5 

0.092 0.072 015 

-- -- --

-- -- --

3.3 1.2 1.1 

1.16 0.30 0.20 

0.83 0.31 0.18 i 

35.7 4.2 IJ 

-- -- --

-- -- --



Reference 

Radionuclide EPA EPA 
PRG PRG 

LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross. Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE 13 
(continued) 

Sample Location, Depth, and Date Collected 

Canada del Buey 

CC-8 CC-9 
20-33 em Duplicate of CC-2 
(12115/99) (12115/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error 

MDC 

0.20 J 0.14 0.19 0.12 0.11 017 

-0.010 0.040 0.15 0.13 J 0.10 0.11 

1.13 0.40 0.10 0.82 J 0.31 () 18 

0.026 0.053 0.072 0.042 0.068 011 

0.74 J 0.30 0.10 0.81 J 0.31 0.09 

0.7 1.7 3.0 0.05 0.53 0.91 

22.3 5.5 4.5 15.6 43 3.5 

40.1 6.7 6.6 33.8 5.7 5.8 

0.016 0.095 0.17 -0.003 0.10 0.20 

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

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

2.5 1.1 1.5 2.7 1.4 1.2 

I. II 0.20 0.22 1.20 0.21 0. J(i 

1.04 0.19 0.20 1.00 0.18 0.22 

23.4 3.9 1.6 21.0 3.9 1.8 

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

-- -- -- -- -- --
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Pajarito Canyon 

PC-I 
0-17 em 

(12116/99) 

Sigma 
Result 

Error 
MDC 

0.1 0.11 0.20 

0.034 0.055 0.091 

0.91 J 0.39 0.14 

0.035 0.071 0.096 

0.82 J 0.36 0.14 -· 

0.55 0.47 0.75 

19.3 5.0 4.1 

30.6 5.0 4.8 

0.41 0.14 0.15 

-- -- --

-- -- --

2.6 14 13 

1.18 0.34 0.16 

1.01 0 33 0.24 

20.1 4.2 1.5 

()52 0 l(i 0.12 

-- -- --



Reference 

Radionuclide EPA EPA 
PRG PRG LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE 13 
(continued) 

Sample Location, Depth, and Date Collected 

Pajarito Canyon 

PC-2 PC-3 
0-24 em 0-21 em 

(12/16/99) (12/16/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error MDC 

0.065 0.072 0.12 0.035 0.077 0.17 

0.040 0.050 0.068 0.006 0.045 0.13 

0.85 J 0.35 0.07 0.73 J 0.31 0.16 

0.060 0.086 0.081 0.016 0.057 0.16 

0.77 J 0.33 0.12 0.85 J 0.34 0.13 

0.20 0.45 0.77 0.26 0.40 0.68 

21.0 5.7 5.6 21.2 5.2 4.0 

32.5 5.7 6.0 306 5.3 5.5 

0.054 0.096 0.18 0.34 0.18 0.19 

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

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

-- -- -- 3.4 1.5 1.5 

1.27 0.25 0.20 I 19 0.24 0.19 

0.94 0.24 0.24 1.17 0 23 029 

25.3 4.3 1.6 23.0 4.7 1.7 

0.46 0.14 0.15 -- -- --

-- -- -- -- -- --
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PC-4 
0-5 em 

(12/16/99) 

Sigma Result 
Error 

MDC 

0.15 012 0.17 

0.007 0.035 0.10 

0.72 J 0.32 0.16 

0.025 0.064 0.15 

1.18 0.44 012 

0.39 0.41 ()(i8 

19.7 4.9 40 

30.6 5.4 5.8 

0.37 0.14 0.13 

-- -- --

-- -- --

-- -- --

1.11 0 31 0.21 

0.95 0 35 0.18 

24.0 4.2 2.3 

-- -- --

-- -- --



Reference 

Radion uclide EPA EPA 
LANL PRG PRG 

I 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

TABLE13 
(continued) 

Sample Location, Depth, and Date Collected 

Pajarito Canyon 

PC-5 AC-1 
Duplicate of PC-2 0-5 em 

(12/16/99) (12/16/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error 

0.062 0.072 0.12 0.040 0.059 

0.000 0.028 0.095 0.050 0.058 

0.83 J 0.33 0.14 1.62 0.51 

0.076 0.097 0.13 0.054 0.089 

0.89 J 0.35 0.14 2.66 0 75 

0.14 0.40 0.69 -0.47 0.44 

19.4 4.8 4.0 24.6 5.1 

34.7 5.5 5.3 39.6 5.5 

0.052 0.097 0.18 0.39 O.l(i 

-- -- -- 1.14 0.34 

-- -- -- -- --

-- -- -- 2.9 1.6 

1.20 0.36 0.21 1.30 0.25 

1.26 0.42 0.23 1.09 0.22 

22.2 3.9 1.7 27.7 4.8 

-- -- -- -- --

-- -- -- -- --
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Ancho Canyon 

AC-2 
0-17 em 

(12/16/99) 

Sigma MDC Result 
Error 

MDC 

0.11 0.14 0.11 0.15 

0.092 -0.021 0.033 0.14 

I 0.16 1.30 0.54 0.28 

0.17 -0.03 0.10 0.38 

0.14 1.28 0.54 0.32 

0.78 0.23 0.36 0.61 

3.1 19.9 4.9 3.8 

4.4 40.8 6.0 5.1 

0.15 0.16 ()J(j 0.17 

0.4() -- -- --

-- -- -- --

2.0 3.5 13 1.4 

020 1.43 0.23 0.23 

0.27 1.02 0.2(, 0.28 

1.8 29.9 53 2.3 

-- -- -- --

-- -- -- --



I 
I 

I 

Reference 

Radionuclide 
I 

EPA EPA 
PRG PRG LANL 

Commercial Residential 
Bkground 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 38.6 

Thallium-208 

Thorium-234 

.R 

TABLE 13 
(continued) 

Sample Location, Depth, and Date Collected 

Ancho Canyon 

AC-3 AC-4 
5-16 em 0-7 em 

(12/16/99) ( 12/16/99) 

Sigma Sigma Result 
Error 

MDC Result 
Error 

0.129 J 0.097 0.097 0.018 0.037 

0.025 0.044 0.087 0.013 0.025 

0.93 0.36 0.12 1.25 0.43 

0.15 0.14 0.17 0.046 0.073 

1.34 0.46 0.12 1.55 0.50 

0.31 0.38 0.63 0.22 0.40 

28.4 5.9 3.7 22.6 5.4 

41.0 4.1 5.5 43.1 6.8 

0.36 0.14 0.14 0.37 0.14 

-- -- -- -- --

-- -- -- -- --

4.2 1.4 1.3 -- --

1.38 0.36 0.16 1.04 0.29 

1.16 041 0.20 0.91 0.33 

28.2 4.4 1.6 28.4 4.3 

-- -- -- -- --

1.96 0.79 0.98 -- --
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j 

-

AC-5 
10-24 em 

(12/16/99) 

Sigma MDC Result 
Error 

MDC 

0.080 0.027 0.051 Oil 

0.034 -0009 0.009 0.083 

0.1 0.81 0.33 0.22 

0.12 0.033 0.082 0.19 

0.12 1.05 0.39 Oil 

0.67 0.24 0.43 0.72 i 

' 
4.4 19.5 4.7 3.3 

6.3 39.7 5.9 5.1 

0.14 0.12 0.11 0.21 

-- -- -- --

-- -- -- --

-- 3.2 1.6 1.6 

0.20 1.07 0.22 0.22 

0.19 1.06 0.23 0.25 

0.8 28.6 4.6 1.2 

-- -- -- --

-- -- -- --



--- ---- -

TABLE 13 
(continued) 

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

Sample Location, Depth, and Date Collected 

Reference 

Radionuclide EPA 
EPA PRG• 
PRG 

LANL 

Commercia 
Residential 

Bkground 
I 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Gross Alpha 

Gross Beta 

Cesium-137 0.072 0.020 0.9 

* 
a 
NA 

All results reported in pico Curies per gram (pCi/g). 
Preliminary Remediation Goals 
Not Analyzed 
Radionuclide was not detected. 

ACS-EB 
(12/6/99) 

Result 
Sigma 
Error 

-0.5 0.11 

0.013 0.099 

NA NA 

NA NA 

NA NA 

0.13 0.87 

NA NA 

NA NA 

-0.5 6.4 

J Result is greater than sample detection limit but less than stated reported limit. 

P<!Pf' 17 nf 17 

MDC 

0.37 

0.28 

NA 

NA 

NA 

1.5 

NA 

NA 

13 

QA/QC Samples 

CC-EB AC-EB 
(12/15/99) (12/16/99) 

Result 
Sigma 

MDC Result 
Sigma 

MDC Error Error 

-0.10 0.51 1.5 0.37 0.61 1.2 

0.08 0.39 1.1 -0.023 0.047 0.56 

0.1 0.11 0.13 0.08 0.10 0.14 

0.032 0.065 0.087 o_o 0.0 01 

0.021 0.053 0.12 0.57 0.081 0.077 

-0.25 0.50 0.88 0.38 0.85 1.4 

-0.11 0.63 1.2 -0.36 0.48 1.0 

-0.14 0.96 1.7 -0.9 1.0 1.8 

-13.0 7.8 14 0.5 8.2 16 i 
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Figure 4 
Aerial View/Sample Locations 

Upper Pajarito Canyon 
Los Alamos National Laboratory 
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Figure 5 
Aerial View/Sample locations 

Middle Pajarito Canyon 
Los Alamos National Laboratory 
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Figure 6 
Aerial View/Sample Locations 

Acid Canyon 
Los Alamos National Laborato 
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Figure 7 
Aerial View/Sample Locations 

Bayo Canyon 
Los Alamos National Laboratory 
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Figure 8 
Aerial View/Sample Locations 
Mortandad/Sandia Canyons 

Los Alamos National Laborato 

v~-v,f:JJ sr,q,.~.s-

• • i.t> ~ a; 
't " ~ ~"C" 
~ ,._,o 

-1(. PRO~C 

Legend 

• Effluent 

• Groundwater 

/). Sediment 

@ Spring/Surface Water 

CJ San lldefonso Pueblo 
1:1 Los Alamos National Laboratory 
7\7 Contours (50 Ft Intervals) 



N 

rEi1J . 

Figure 9 
Aerial View/Sample Locations 

Lower Pajarito/Canada del Buey 
Los Alamos National Laboratory 
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Figure 10 
Aerial View/Sample Locations 

Ancho Canyon 
Los Alamos National Laboratory 
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APPENDIXB 

Chronological Summary of Field Activities 



Chronological Summary 
1999 Groundwater Sampling Mission 

Los Alamos National Laboratory 

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 include 
all recorded details. Copies of the logbooks are included in Appendix A. 

December 6, 1999 (Mondav) 

Weather: Temperature low 30's, clear. 
Proposed work: Begin sediment sampling in proximity of the T A -45 tributary to Acid and 
Pueblo Canyon confluence. 
In Attendance (sampling): B. Kendrick, TL-W AM; J. Housley, TL Team Member; B. Wingo, 
NMED; C. Hanlon-Meyer, NMED; S. Reneau, LANL; 

Bret Kendrick, TL-W AM 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. It 
was decided that Ray Sisneros was to join the sample team in the canyon 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 centimeters. An area of soil 
large enough to fill all sample containers was extracted and placed into a stainless steel bowl and 
mixed into an homogeneous sample using a stainless steel trowel. A 2 em sieve was used to 
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 location using the same methodology as previously 
described. Because these samples were collected from an embankment of alluvial deposition, the 
trowel was used to score vertical lines in the sediment as an outline of the area to be removed for 
a representative sample. At 1140, ACS-18-1 was collected from 0 to 26 em from 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 between the two stations and after the final sample was collected. 

Samples ACS-12-1 and ACS-12-2 were collected from an embankment at the next location using 
the trowel as stated earlier to provide an outline ofthe sample collection area. ACS-12-1 was 
collected at 1235 from 0 to 30 em in depth and was composed of a fine sand which was grayish
brown in color. At 1245, after decontaminating the sampling equipment, ACS-12-2 was 
collected from 30 to 62 em. Sediment was a brown, fine, sandy silt. Sampling equipment was 
decontaminated before leaving to the next sample location. 

Sample ACS-48 was collected at 1300 from 0 to 12 em in depth using the stainless steel trowel 
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and bowl as mentioned previously. The sediment was a grayish-brown fine sand. An MS/MSD 
was also collected for metals 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 1330. The second 
sample was ACS-3-2 located from 32 to 62 em and ACS-3-3 from 62 to 89 em. All three of 
these samples consisted of a light brown, fine sand. ACS-3-4 was collected at 1400 from 89 to 
104 em 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 water. 

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 arrived back to the Aquatic Center at1450 and departed 
to the NMED Oversight Bureau, White Rock Office at 1500. Upon arrival, B. Kendrick and J. 
Housley prepared the samples for shipment. 

December 7, 1999 (Tuesday) 

Weather: Partly Cloudy, approximately 20 degrees. 
Proposed Work: Start sampling wells TW-8, MC0-2, MC0-3, and MC0-4B in Mortandad 
Canyon 
In Attendance: R. Mayer, 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 Ildefonso Indian Reservation. 

Activities: TL team members met with David Rogers, Max Maes, Consuela 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 concrete. The water level was measured at 59.64 
feet below the top of casing (TOC), and the total well depth is approximately 74 feet. Low-flow 
purging began at 0950 at a rate of 580 ml/min. Purged water was not containerized and was 
discharged directly onto the ground surface. This disposal method had been agreed to by NMED 
prior to this sampling event. The water level was measured at 1008 at a depth of59.65 feet 
below TOC and water quality parameters were collected at 1 008, 1014, and 1023. There 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 MT-4 at 1130. 

The team then proceeded to well MC0-4B in lower Mortandad Canyon. This well was installed 
in 1990 and was constructed of two-inch diameter polyvinyl chloride (PVC) pipe. The well had 
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a one-foot square concrete well pad and a locked, steel outer protective casing. The second well 
to be sampled was MC0-4B. 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 attempt was made to purge the well but 
no water could be removed. Therefore, either the pump intake was above the water level or the 
pump was not functioning properly. A call was placed to David Rogers to verify the substitution 
ofMC0-5 for MC0-4B. MC0-4B was departed at 1200. After stopping at the RIC office to 
scan the samples and trash, the San Ildefonso Pueblo personnel departed. 

The sample team arrived at MC0-3, located at the .base of a steep ravine and along a creek bed, 
at 1245 to find that the well's steel outer protective casing was not locked. MC0-3 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 battery powered peristaltic pump. MC0-1 was collected as a duplicate ofMC0-
3. The team departed MC0-3 at 1417. 

The sample team arrived at MC0-2 which is a two inch, black plastic well with a locking cap. 
The total depth of the well is nine feet, and the water level was measured at 6.35 feet below 
TOC. Purging was initiated using a battery powered peristaltic pump, and water quality 
parameters were measured every four minutes. After parameters stabilized, samples were 
collected. The team departed MC0-2 and Mortindad Canyon at 1545 to return to the NMEDOB 
White Rock office. Samples were prepared for shipment. by B. Kendrick and J. Housley. 

December 8, 1999 (Wednesday) 
Weather: Temperature in the mid 20s, overcast. 
Proposed work: Sample MC0-5, MC0-6, MC0-7, MCWB-7.7B, and MC0-8. 
In Attendance: R. Mayer, EPA-WAM; B. Kendrick, TL-WAM; J. Housley, TL team member; 
B. Wingo, NMED; M. Maes, LANL; 

Activities: The TL team and Bob Wingo ofNMED arrived at ESH-18 and met with Max Maes. 
The team then proceeded to well MC0-5 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. MC0-5 samples were collected after water 
quality parameters had stabilized. Samples were also collected at this location for a matrix 
spike/matrix spike duplicate. The team departed MC0-5 at 1102. 

The team arrived at MC0-6 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 
present. An initial water level was measured at 39.00 feet, and according to published boring 
logs, the well reaches a total depth of 47 feet. The well was purged and sampled with a dedicated 

·bladder pump. The sample team departed the site at 1220. 
The sampling team then proceeded to well MC0-7. Well MC0-7 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 flow and limited recharge, samples were 
collected after one borehole volume was purged and measured parameters had stabilized prior to 

Summary, LANL 1999 Soil and Groundwater Sampling B-3 



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-8 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. 

December 9, 1999 (Thursday) 
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 theTA-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 Station-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 team 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 battery 
powered peristaltic pump to remove water from the streambed as it was released from TA-50. At 
1427, B. Kendrick 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 station. The team departed the gauging station at 1525. 

December 10, 1999 (Friday) 

Weather: overcast, 40's 
Team A, Proposed Work: Sample Upper Pajarito Springs 
In Attendance: B. Kendrick, TL-WAM; R. Mayer, EPA-WAM; B. Wingo, NMED; S, Yanicak, 
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NMED; M. Dale, NMED; and D. Rogers, LANL .. 

Activities: Team members met outside the TA-8 security area. Michael Dale and David Rogers 
brought badges to enter the gated area. The team arrived 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 proceeded 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 Gulch, Rich Mayer. 
EPA W AM, decided not to sample because the area had little water. The team moved on to 
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-8.9, Team A departed the field and returned 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 Team 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 0835. 
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 battery powered peristaltic pump. Samples which required 
filtering were collected from an in-line 0.45.u filter. A surface water sample and matrix 
spike/matrix spike duplicate was also collected at T A -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 from 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 samples which required filtering were collected with a 0.45.u in
line filter. A field blank, labeled FB-6.7, was also collected at this site by transferring 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 (Monday) 

Weather: 40's, partly cloudy 
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Proposed Work: Sample Sandia and Bayo Canyon, and production wells PM-1. PM-2, PM-5, 
0-4. 
In Attendance: B. Kendrick, TL-W AM; J. Housley, TL Team Member; C. Montoya, LANL; B. 
Tumey, 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 for collecting the sediment was as stated earlier of Acid Canyon 
where a stainless steel 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 bowl 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 ofState Road 4 in Sandia 
Canyon. 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 0955. 
The team arrived at the next location labeled SC-3 to collect a sample from 8 to 19 em in depth. 
The sediment was medium to fine sand and was collected at 1025. SC-4 was collected at the 
next location at 1050 from 2 to 12 em 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 Canyon. 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 collected as a 
duplicate ofBC-2. TL departed Bayo Canyon at 1515 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 ofLANL, 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 0-4 were collected at 1955 and 2040 
respectively. TL departed 0-4 and proceeded to the NMED White Rock office at 2055 to 
prepare samples for shipment. 

December 14, 1999 (Tuesday) 
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Weather: Mid to high 40's, slight breeze 
Proposed Work: Sediment sampling in Mortindad Canyon 
In Attendance: B. Kendrick, TL-W AM; J. Housley, TL Team Member; C. Montoya, LANL; C. 
Hanlon-Meyer, 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 steel bowl. 
The sediment was sieved to remove larger gravel from the sample 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 em 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 from 0 to 5 em in depth at 1130. The team back-tracked to MC-2 
where a sample was collected from 0 to 8 em at 1200. The final location, MC-5, included two 
areas to be sampled. The first was designated as MC-5a and was collected from 0 to 13 em at 
1235. The second sample was designated as MC-5b and was collected from 22 to 30 em in depth 
at 1250. The sample team departed the canyon and returned to the NMED White Rock office. 

B. Kendrick, Chris Hanlon-Meyer, and Bill Turney departed to locate sample locations for 
Canada del Buey Canyon within the White Rock community while J. Housley labeled and sealed 
collected samples. Five locations for six samples were located to be sampled the next day. 

December 15, 1999 (Wednesday) 

Weather: Not recorded 
Proposed Work: Sample Canada del Buey. 
In Attendance: 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 first sample to be collected was CC-8 at a depth from 20 to 33 em. The 
sample was collected at 0915 in the same manner as previous sediment samples. A hammer and 
stainless steel chisel were used to chip out the outlined area of soil because the soil was frozen 
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 
em. 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 from 0 to 7.5 em in depth. The 
sample was collected at 1034 and the stainless steel bowl was placed in the truck to thaw. At 
1125 the CC-8 and CC-6 had defrosted enough to transfer into sample containers. The sampling 
equipment was decontaminated, and an equipment blank was collected at 1150. The blank was 
labeled as CC-EB. 

The team drove to a 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 em 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 1345. The 
samples were placed in plastic bags for transport back to the NMEDOB White Rock office to be 
transferred to sample containers when thawed. The next sampling location was CC-4 where a 
surface sample was collected to a depth of approximately 2 em. CC-4 and a matrix spike/matrix 
spike duplicate were collected at 1415. The next sample location was CC-3 and was collected 
from 0 to 13 em in depth. The sample was collected at 1445 and was also frozen solid. It too 
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 5 to 20 em in depth at 1515. Sample CC-9 was also collected here as a duplicate 
sample ofCC-2. The final sample ofthe day was CC-1 which was sampled from 10 to 17 em. 
The sample was collected at 1545 and TL returned to the NMEDOB office to prepare samples 
for shipment. 

December 16, 1999 (Thursday) 

Weather: Not Recorded 
Team 1 (LANL-ESH) Proposed Work: Sample Pajarito and Ancho Canyon 
In Attendance: B. Kendrick, TL-W AM; J. Housley, TL team member; S. Yanicak, LANL; C. 
Hanlon-Meyer; C. Montoya, LANL; B. Tumey, 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 of 0 to 17 
em at 1020. PC-2 was sampled from 0 to 24 em at 1105. A duplicate sample was also collected 
from this location 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 to 5 em in depth at 1210. The final Pajarito Canyon sampling 
location, PC-4, was located approximately 150 feet east of State Road 4. 

The team drove to a public access area of Ancho Canyon 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 at 1400. The second location was AC-4 where a sample was collected from 0 to 7 
em 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 from 0 to 5 em in depth. The location was approximately 300 feet 
west ofthe Ancho Canyon Gauging Station and was sampled at 1540. The equipment was 
decontaminated and an equipment blank, AC-EB, was collected. The team departed the canyon 
and returned to the NMED office to prepare samples for shipment. 

December 17, 1998 (Friday) 

Weather: 35, clear 
Proposed Work: Sample SM-30 groundwater well. 
In Attendance: B. Kendrick, TL-WAM; J. Housley, TL Team Member; B. Wingo, NMED; M. 
Dale, NMED; S. Calhoun, PMC; J. Harris, ATS; D. Steven, PMC; D. Katzman, ER-LANL; H. 
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Decker, LANL; 

Activities: 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 OVA 
when opened. Readings fluctuated around 163 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 was purged using a 
battery powered peristaltic pump at a flow rate of 425 mllminute. Water quality parameters 
including pH, conductivity, 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 filtering were collected from 
a 0.45,U in-line filter. SM-30 samples were collected along with an MS/MSD sample and a 
duplicate labeled as SD-30. The TL team departed the site to the NMED White Rock office at 
1220 to prepare samples for shipment. 
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APPENDIXC 

Generalized Well Construction and Lithologic Descriptions 



Generalized Well Construction and 
Lithologic Description 

Well Designation: MC0-2 

Date Completed: November 1960 
Location: Mortandad Canyon 

Dept 

0 

2 

9 

h (ft) 

Well Construction 

Locking Cap-

Ground Surface 

Well casing (2-inch diameter 
black plastic) 

----------

VVell screen (perforated 2-inch 
dtamete' black plastic) ~ 

~ TECH LAW, INC. 

-

... . .. . . . .. . . . . .. . . . . .. . ... .. . .. . .. . .. . . . . . .. .. . .. . ... . .. ... 

. .. . . . . . . .. . .. . ... ... . .. .. . .. . ... ... .. . .. . . .. . .. . . . .. . .. . .. . . .. . .. . .. 

Well Diameter: 2 inches 

Length of Well Screen: 7 feet 
Total Depth of Well: 9 feet 

Lithology 

Ground Surface 

Alluvium 

Unweathered tuff 

De pth (ft) 

. 0 

9 

Regional Oversight Contract 
No. 68-W6-0063 



Generalized Well Construction and 
Lithologic Description 

Well Designation: MC0-3 

Date Completed: March 1967 

Location: Mortandad Canyon 

Dept 

0 

2 

h (ft) 

Well Construction 

WeiiC ap-

Locked steel outer 
protective casing 

Ground Surface ~ 

Concrete apron~ 

Well casing (3-inch diameter 
black plastic) 

Well screen (perforated 3-inch 

.-----
........ 

... . .. .. . ... . . . . .. .. . . .. . . . . .. . .. . .. .. . . .. . .. ... . . . ... . .. 
diameter black plaS11c) ~ 

... 

... .. . ... .. . .. . ... ... ... . .. . .. ... . .. . .. . .. ... . .. . .. . .. . .. . .. . .. ... . .. 
12 

[9) TECHLAW, INC. 

Well Diameter: 3 inches 

Length of Well Screen: 1 0 feet 

Total Depth of Well: 12 feet 

Lithology 

Ground Surface 

Alluvium (sand and gravel in a matrix of silt 
and clay) 

Weathered tuff (silt and clay with some lenses 
of fine sand) 

De pth (ft) 

- 0 

7 

12 

Regional Oversight Contract 
No. 68-W6-0063 



Generalized Well Construction and 
Lithologic Description 

Well Designation: MC0-5 

Date Completed: October 1960 

Location: Mortandad Canyon 

Deeth Cftl 

0 

21 

Well Construction 

VVell screen (perforated 3-inch 

diameter black plastic) ~i !l 

Well Diameter: 3 inches 

Length of Well Screen: 25 feet 

Total Depth of Well: 46 feet 

Lithology 

Cepth If!) 

~:±::~------Ground Surface----- Cl 

Alluvium (sand and gravel in a matnx of silt 
and clay) 

r------------------------ 35 

VVeathered tuff (silt and clay with some gravel) 

46 -------------------------~~-------------------- 46 

~ TECHlAW, INC. 
Regional Oversight Contract 

No. 68-W 6-0063 



Generalized Well Construction and 
Lithologic Description 

Well Designation: MC0-6 

Date Completed: March 197 4 

Location: Mortandad Canyon 

Well Construction 

Well Diameter: 4 inches 

Length of Well Screen: 20 feet 

Total Depth of Well: 47 feet 

Lithology 

Well Cap 

~ 
Locked steel outer 

Depth (ft) 

0 

27 

protective casing ----

Well casing (4-inch diameter 
black plastic) 

Well screen (perforated 4-inch 

Depth 1ft) 

J.-1..-~------ Ground Surface ----- 0 
~ 

Alluvium (sand and gravel in a matrix of silt 
and clay) 

dlamete' black plastic) ~ • • · 

47 

:: :t------------------- 36 

... ... Weathered tuff (silt and clay with minor amounts 
of sand and gravel) 

... 
-------------------------~~--------------------------------47 

Bfl TECHU.W, INC. 
Regional Oversight Contract 

No. 68-W6-0063 

= = 



Generalized Well Construction and 
Lithologic Description 

Well Designation: MC0-7 

Date Completed: October 1960 
Location: Mortandad Canyon 

Well Construction 

Well Diameter: 3 inches 

Length of Well Screen: 30 feet 
Total Depth of Well: 69 feet 

Lithology 

'Nell Cap----~ 

Locked steel outer 

Depth (ft) 

0 

39 

protective casing ---

Well casing (3-inch diameter 
black plastic) 

'Nell screen (perforated 3-inch 
diameter black plastic) ~::: 

Depth 1ft) 

0 ~ f:.:~------ Ground Surface -----

Alluvium (sand and gravel in a matnx of silt 
and clay) 

r------------------ 55 

Weathered tuff (silt and clay with minor amounts 
of sand and gravel) 

69 -------------------------~~------------------------------- 69 

fgj TECH lAW, INC. Regional Oversight Contract 
No. 68-W6-0063 



Generalized Well Construction and 
Lithologic Description 

Well Designation: MC\J\£-7.78 

Date Completed: December 1994 

Location: Mortandad Canyon 

Dec 

0 

th (ft) 

Well Construction 

WeliC ap_ 

Locked steel outer 
protective casing 

Ground Surface -

Concrete Pad (approx. 3-foot square) 

Well casing (3-inch diameter 
PVC) 

Well screen (slotted 3-inch 
diameter PVC) 

55 

65 

70 

!:g) TECHLAW, INC. 

...---,... 

.. 
'"" 

.... 

. - . - . - . - . - . 

Well Diameter: 3 inches 

Length of Well Screen: 10 feet 

Total Depth of Well: 70 feet 

Lithology 

•. 

De 
.......r= 

Ground Surface 

pth (ft) 

- 0 
' 

AUuvium 

Cerro Toledo Interval 

Regional Oversight Contract 
No. 68-W6-0063 

69 
70 



Generalized Well Construction and 
Lithologic Description 

Well Designation: MT -4 

Date Completed: November 1988 

Location: Mortandad Canyon 

Well Construction 

VI/eli Cap ------J~. 
~ 

Locked steel outer 

Well Diameter: 2 inches 

Length of Well Screen: 10 feet 

Total Depth of Well: 7 4 feet 

Lithology 

protective casing ------..... ..J 
Depth (ft) 

0 ---- Ground Surface ~ 

Concrete apron -----

Depth 1ft) 

~.,.......,....----------- Ground Surface----- 0 

VI/eli casing (2-inch diameter 
PVC) --------------~ 

Alluvium (Course sand with thin lenses of Slit and 
ciay) 

------------------------------------44 

54 ____________________________ -+=-1 
--

'Neil screen (slotted 2-inch :-

----

VVeathered tuff in place (silt and clay with thin lenses 
of sand) 

diameter PVC) ~ ~: 

64 ______________________ -tl-----------------------------

i 

VVeathered tuff in place (silt and clay) 

74----------------------------~~~-----------------------------------

B;fl TECHLAW, INC. 
Regional Oversight Contract 

No. 68-W6-0063 

65 

74 



Generalized Well Construction and 
Lithologic Description 

Well Designation: TW-8 

Date Completed: December 1960 
Location: Mortandad Canyon 

Dept 

0 

44 
64 

953 

1,065 

Well Construction 

Locked steel casing -------

b (ftl 
Concrete Pad ~ 

Ground Surlace ':=;: 
/J 

/-. 

Outer well casing from 0 to 44 feet/ 
(20-inch diameter steel) 

Outer well casing from 0 to 64 feet 
(14-inch diameter steel) 

Inner well casing from 0 to 953 feet__-w 
(8-inch diameter steel) 

Slotted Well Screen 
(8-inch diameter steel) 

Bij TECHlAW, INC. 

r--

,_ 
!'-'-= 

- -::: 

m 
::: ---

Well Diameter: 8 inches 

Length of Well Screen: Not Available 

Total Depth of Well: 1.065 feet 

Lithology 

Ground Surface 
Alluvium 
Tshireqe member 

Otowi member 

Guaje member 

Fanglomerate member 

Basalt Unit 2 

Fanglomerate member 

De pth 1ft) 

0 

40 
60 

445 

490 

580 

725 

1,065 

Regional Oversight Contract 
No. 68-W6-0063 
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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 ofEnergy (DOE) water quality standards, guidelines, and limits used for comparison in Tables 5, 6, 7, 8, and Appendix E of this report. These standards, guidelines, and limits do not necessarily apply to the analytical results for samples collected during the sampling event, but have been included as a point of reference for the reader. 

EPA Maximum Contaminant Levels (EPA MCL) 

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 year. 

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 to the free flowing outlet of the ultimate user of public water system. Contaminants added to the water under circumstances controlled by the user, except those resulting 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 are 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. 

EPA Region 6 Human Health Medium-Specific Screening Levels (EPA MSSL) 

The USEPA Region 6 Human Health Medium-Specific Screening Levels address common human health exposure pathways. They do not consider 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 to fixed levels of risk (i.e., either a one-in-one million [10.6
] cancer risk or a noncarcinogenic hazard quotient of one, whichever occurs at a lower concentration). The EPA MSSL values used for comparison to the analytical results are based on use of the water as residential tap water. 

National Pollutant Discharge Elimination System (NPDES) 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 outfalls. 
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NeH' Mexico Maximum Contaminant Levels CNM MCL) 

Except for arsenic, fluoride, gross alpha particle radioactivity, strontium-90, and tritium, the NM 

MCLs apply to community water systems and non-transient, non-community water systems. 

NM MCLs only apply to community water systems for arsenic, fluoride, gross alpha particle 

radioactivity, strontium-90, and tritium. A community water system is defined as any water 

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 year, including but limited to 

schools and factories. 

New Mexico Water Qualitv Control Commission CNM WQCC) Standards 

The NM WQCC standards referred to in this report apply to groundwater of 10,000 milligrams 

per liter (mg/L) total dissolved solids (TDS) concentration or less. The standards apply to the 

dissolved (filtered) sample of the contaminants except for mercury, organic compounds, and non

aqueous phase liquids. · 

New Mexico Standards for Interstate and Intrastate Streams (or Wildli(e Habitat Limits CNM 

WHL) 

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 ofNew Mexico. 

DOE Derived Concentration Guides (DOE DCG) 

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

water ingestion from drinking water systems. The DCG values for water ingestion in 

uncontrolled areas are based on a committed effective dose equivalent of 100 mrem per year for 

each individual radionuclide. The DOE DCG values do not take into account the additive effects 

ofradionuclides. Water ingestion in uncontrolled areas refers to drinking water sources other 

than public drinking water systems. 

The DOE DCG values for water ingestion from drinking water systems 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 year for each 

individual radionuclide. 

D-2 



APPENDIXE 

Comparison Tables 



Acid Canyon Sediment Sample Comparison Summary of Preliminary Analytical Results for- Radionuclides * 
Los Alamos National Laboratory, New Mexico 

Sample Location and Depth 

Acid Canyon 
Reference 

Radionuclide Fixed Point Site AC'S-3 

EPA EPA LANL 0-28 em 37-62 em 62-89 em PRG• PRG 

Commercial Residential Background EPA NMED LANL EPA NMED LANL EPA NMED 

Plutonium-238 II 2.7 0.006 1.02 NS NS 0.062 NS NS 1.06 NS 
Plutonium- 10 2.5 0.068 184 NS NS 2.73 NS NS 117 NS 239/240 

Uranium-234 69 18 2.59 NA NS NS NA NS NS NA NS 
Uranium-235 0.57 0.16 0.20 NA NS NS NA NS NS NA NS 
Uranium-238 73 18 2.29 NA NS NS NA NS NS NA NS 
Strontium-90 57 14 1.04 2.12 NS NS 0.74 NS NS 5.6 NS 
Cesium-137 0.072 0.020 0.9 0.93 NS NS -0.063 NS NS 2.84 NS 
Actinium-228 -- NS NS -- NS NS 1.49 NS 
Americium-241 7.5 1.9 0.04 3.70 NS NS -- NS NS 2<J.3 NS 
Lead-210 3.2 0.78 2.4 NS NS -- NS NS -- NS 
Lead-212 1.09 NS NS 1.29 NS NS 1.()() NS 
Lead-214 0.95 NS NS 115 NS NS 125 NS 
Potassium-40 0.25 0.068 36.8 26.0 NS NS 32.7 NS NS 2<J.O NS 
Thallium-208 -- NS NS -- NS NS -- NS 
Thorium-234 -- NS NS -- NS NS 1.47 NS 
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I 

LANL 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 



Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

PI uton i urn-23 9/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-3 Fixed Point Site ACS-4 

EPA LANL 89-104 em 0-18 em 
PRG 

Residential Backeround EPA NMED LANL EPA NMED LANL EPA 

2.7 0.006 0.84 NS NS NS 1.14 NS NS 

2.5 0.068 140 NS NS NS 451 NS NS 

18 2.59 NA NS NS NS 3.1 NS NS 

0.16 0.20 NA NS NS NS 0.27 NS NS 

18 2.29 NA NS NS NS 3.6 NS NS 

14 1.04 10.8 NS NS NS 4.37 NS NS 

0.020 0.9 7.10 NS NS NS 0.23 NS NS 

-- NS NS NS <I. I NS NS 

1.9 0.04 10.6 NS NS NS 10.3 NS NS 

0.78 -- NS NS NS -- NS NS 

1.49 NS NS NS 1.28 NS NS 

1.09 NS NS NS <0.36 NS NS 

0.068 36.8 27.9 NS NS NS -- NS NS 

0.59 NS NS NS <().3() NS NS 

-- NS NS NS -- NS NS 
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24-53 em 
I 
I 

NMED LANL 

0.005 NS 
I 

4.09 NS 

0.86 NS 

0.08 NS 

0.76 NS 

0.53 NS 

<0.20 NS 

1.5 NS 

<0.66 NS 

-- NS 

1.56 NS 

1.44 NS 

-- NS 

<()19 NS 

-- NS 



Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-4 

EPA LANL 59-69 em 74-84 em PRG 

Residential Background EPA NMED LANL EPA NMED LANL 

2.7 0.006 NS 0.019 NS NS 0.137 NS 

2.5 0.068 NS 2.25 NS NS 30.2 NS 

18 2.59 NS 1.93 NS NS 3.29 NS 

0.16 0.20 NS 0.13 NS NS 0.199 NS 

18 2.29 NS 1.05 NS NS 1.71 NS 

14 1.04 NS 2.13 NS NS 2.07 NS 

0.020 0.9 NS <0.16 NS NS <0.21 NS 

NS 1.55 NS NS 1.68 NS 

1.9 0.04 NS <0.53 NS NS 1.17 NS 

0.78 NS -- NS NS -- NS 

NS 1.59 NS NS 1.28 NS 

NS 1.21 NS NS 1.45 NS 

0.068 36.8 NS -- NS NS -- NS 

NS 0.52 NS NS 0.54 NS 

NS -- NS NS -- NS 
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Fixed Point Site ACS-1 0 

0-15 em 

EPA NMED LANL 

NS 4.53 NS 

NS 373 NS 

NS 10.2 NS 

NS ()52 NS 

NS 4.02 NS 

NS 56 NS 

NS 17.4 NS 

NS 1.55 NS 

NS 68 NS 

NS -- NS 

NS 1.87 NS I 

NS Ui9 NS 
I 

NS -- NS 

NS 0.52 NS 

NS -- NS 



Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-10 Fixed Point Site ACS-11 

EPA LANL 15-36 em 0-30 em 
PRG 

Residential Background EPA NMED LANL EPA NMED LANL EPA 

2.7 0.006 NS 9.6 NS NS NS 13 NS 

2.5 0.068 NS 1880 NS NS NS 2780 NS 

18 2.59 NS 5.37 NS NS NS NA NS 

0.16 0.20 NS 0.285 NS NS NS NA NS 

18 2.29 NS 2.53 NS NS NS NA NS 

14 1.04 NS 32.7 NS NS NS NA NS 

0.020 0.9 NS 15.2 NS NS NS NA NS 

NS 1.61 NS NS NS NA NS 

1.9 0.04 NS 228 NS NS NS NA NS 

0.78 NS -- NS NS NS NA NS 

NS 1.79 NS NS NS NA NS 

NS 1.45 NS NS NS NA NS 

0.068 36.8 NS -- NS NS NS NA NS 

NS <0.25 NS NS NS NA NS 

NS -- NS NS NS NA NS 
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30-53 em 

NMED LANL 

NS 3.8 

NS 1620 

NS NA 

NS NA 

NS NA 

NS NA 

NS NA 

NS NA 

NS NA 

NS NA 

NS NA 

NS NA 

NS NA 

NS NA 

NS NA 



Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-21 0 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-11 Fixed Point Site ACS-12 

EPA LANL 64-84 em 0-30 em PRG 

Residential Backeround EPA NMED LANL EPA NMED LANL EPA 

2.7 0.006 NS NS 0.8 -0.036 NS NS 0.43 

2.5 0.068 NS NS 134.4 0.12 NS NS (),()] 8 

18 2.59 NS NS NA NA NS NS NA 

0.16 0.20 NS NS NA NA NS NS NA 

18 2.29 NS NS NA NA NS NS NA 

14 1.04 NS NS NA 3.54 NS NS 20.7 

0.020 0.9 NS NS NA 3.19 NS NS 5 53 

NS NS NA 1.22 NS NS --
1.9 0.04 NS NS NA 12.8 NS NS 23.8 

0.78 NS NS NA -- NS NS --
NS NS NA 1.04 NS NS 1.34 

NS NS NA 0.94 NS NS 1.21 

0.068 36.8 NS NS NA 29.3 NS NS 27.8 

NS NS NA -- NS NS --

NS NS NA -- NS NS --
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24-53 em 

NMED LANL 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 



Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary - Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-15 

EPA LANL 0-10 em 25-41 em 
PRG 

Residential Back~round EPA NMED LANL EPA NMED LANL 

2.7 0.006 NS NS 0.46 NS NS 0.074 

2.5 0.068 NS NS 94.2 NS NS 9.57 

18 2.59 NS NS 4.63 NS NS NA 

0.16 0.20 NS NS 0.336 NS NS NA 

18 2.29 NS NS 2.56 NS NS NA 

14 1.04 NS NS 1.19 NS NS NA 

0.020 0.9 NS NS 0.57 NS NS NA 

NS NS -- NS NS NA 

1.9 0.04 NS NS 4.4 NS NS NA 

0.78 NS NS -- NS NS NA 

NS NS -- NS NS NA 

NS NS -- NS NS NA 

0.068 36.8 NS NS -- NS NS NA 

NS NS -- NS NS NA 

NS NS -- NS NS NA 
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41-65 em 

EPA NMED LANL I 

NS NS 0.27 

NS NS 37.4 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 
I 

NS NS NA I 
I 

NS NS NA 



I 

I Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

-- ··-- ··- ··-·- - - ---------------------------------

Sample Location and Depth 

Acid Canyon Reference 

Fixed Point Site ACS-16 

EPA LANL 0-15 em 19-35 em 35-56 em PRG 

Residential Backeround EPA NMED LANL EPA NMED LANL EPA NMED LANL 

2.7 0.006 NS NS 0.51 NS NS 16.8 NS NS 0.85 

2.5 0.068 NS NS 114.5 NS NS 4990 NS NS 267 

18 2.59 NS NS NA NS NS 5 NS NS NA 

0.16 0.20 NS NS NA NS NS 1.3 NS NS NA 

18 2.29 NS NS NA NS NS 5.1 NS NS NA 

14 1.04 NS NS NA NS NS 70 NS NS NA 

0.020 0.9 NS NS NA NS NS 0.11 NS NS NA 

NS NS NA NS NS -- NS NS NA 

1.9 0.04 NS NS NA NS NS 93 NS NS NA 

0.78 NS NS NA NS NS -- NS NS NA 

NS NS NA NS NS -- NS NS NA 

NS NS NA NS NS -- NS NS NA 

0.068 36.8 NS NS NA NS NS -- NS NS NA 

NS NS NA NS NS -- NS NS NA 

NS NS NA NS NS -- NS NS NA 
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I 

' 



Radionuclide 
I 

I EPA 
PRG 

Commercial 

Plutonium-238 II 

PI uton i urn-23 9/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-16 Fixed Point Site ACS-18 

EPA LANL 56-68 em 0-26 em 
PRG 

Residential Background EPA NMED LANL EPA NMED LANL EPA 

2.7 0.006 NS NS 0.25 0.27 NS NS 0.65 

2.5 0.068 NS NS 112.1 77 NS NS 112 

18 2.59 NS NS NA NA NS NS NA 

0.16 0.20 NS NS NA NA NS NS NA 

18 2.29 NS NS NA NA NS NS NA 

14 1.04 NS NS NA 0.36 NS NS 1.21 

0.020 0.9 NS NS NA 0.51 NS NS 0.65 

NS NS NA -- NS NS --

1.9 0.04 NS NS NA 4.01 NS NS 3.35 

0.78 NS NS NA -- NS NS 2.2 

NS NS NA 1.26 NS NS 1.19 

NS NS NA 1.22 NS NS 0.95 

0.068 36.8 NS NS NA 30.5 NS NS 29.0 

NS NS NA -- NS NS --

NS NS NA -- NS NS 1.28 
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26-46 em 

NMED LANL 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 

NS NS 



Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-23 

EPA LANL 5-14 em 27-45 em 
PRG 

Residential Backeround EPA NMED LANL EPA NMED LANL 

2.7 0.006 NS NS 2.3 NS NS 0.81 

2.5 0.068 NS NS 218 NS NS 82.9 

18 2.59 NS NS NA NS NS NA 

0.16 0.20 NS NS NA NS NS NA 

18 2.29 NS NS NA NS NS NA 

14 1.04 NS NS NA NS NS NA 

0.020 0.9 NS NS NA NS NS NA 

NS NS NA NS NS NA 

1.9 0.04 NS NS NA NS NS NA 

0.78 NS NS NA NS NS NA 

NS NS NA NS NS NA 

NS NS NA NS NS NA 

0.068 36.8 NS NS NA NS NS NA 

NS NS NA NS NS NA 

NS NS NA NS NS NA 
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45-58 em 

EPA NMED LANL 

NS NS 3.19 

NS NS 393 

NS NS 4.64 

NS NS 0.22 

NS NS 2.66 

NS NS 46.9 

NS NS 148 

NS NS --

NS NS 67 
! 

NS NS --

NS NS --

NS NS --

NS NS --

NS NS --

NS NS --



Radio nuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

I Cesium-137 0.072 

Actinium-228 
I 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thalli urn-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

~--

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-23 

EPA LANL 56-68 em 68-77 em 
PRG 

Residential Background EPA NMED LANL EPA NMED LANL 

2.7 0.006 NS NS 4.5 NS NS 1.58 

2.5 0.068 NS NS 548 NS NS 277 

18 2.59 NS NS NA NS NS NA 

0.16 0.20 NS NS NA NS NS NA 

18 2.29 NS NS NA NS NS NA 

14 1.04 NS NS NA NS NS NA 

0.020 0.9 NS NS NA NS NS NA 

NS NS NA NS NS NA 

1.9 0.04 NS NS NA NS NS NA 

0.78 NS NS NA NS NS NA 

NS NS NA NS NS NA 

NS NS NA NS NS NA 

0.068 36.8 NS NS NA NS NS NA 

NS NS NA NS NS NA 

NS NS NA NS NS NA 
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- ----------- --

Fixed Point Site ACS-24 

26-46 em 

I 

EPA NMED LANL 

NS 0.1 NS 

NS 92 NS 

NS 3.3 NS 

NS 026 NS 

NS 1.83 NS 

NS 0.48 NS 

NS <0.31 NS 

NS < 1.1 NS 

NS 1.3 NS 

NS -- NS 

NS 1.05 NS 

NS 1.28 NS 
i 

NS -- NS I 

NS <0.28 NS 

NS -- NS 



Radionuclide 

EPA 
PRG 

Commercial 

PI utonium-23 8 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-24 Fixed Point Site ACS-30 

EPA LANL 12-24 em 0-14 em 
PRG 

Residential Background EPA I NMED LANL EPA NMED LANL 

2.7 0.006 NS 1.46 NS NS 0.193 NS 

2.5 0.068 NS 205 NS NS 68.4 NS 

18 2.59 NS 4.8 NS NS 2.53 NS 

0.16 0.20 NS 0.85 NS NS 0.127 NS 

18 2.29 NS 2.35 NS NS 1.5 NS 

14 1.04 NS 1.04 NS NS 0.36 NS 

0.020 0.9 NS 6.9 NS NS 0.25 NS 

NS 1.63 NS NS <0.67 NS 

1.9 0.04 NS 35.8 NS NS <0.55 NS 

0.78 NS -- NS NS -- NS 

NS 1.71 NS NS 0.52 NS 

NS 1.45 NS NS I NS 

0.068 36.8 NS -- NS NS -- NS 

NS 0.56 NS NS <0.16 NS 

NS -- NS NS -- NS 
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Fixed Point Site ACS-33 

5-23 em 

EPA NMED LANL 

NS NS 0.445 

NS NS 129.7 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 



Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-33 Fixed Point Site ACS-35 

EPA LANL 40-55 em 2-10 em PRG 

Residential Background EPA NMED LANL EPA NMED LANL 

2.7 0.006 NS NS 0.098 0.12 NS NS 

2.5 0.068 NS NS 20.6 27.5 NS NS 

18 2.59 NS NS NA NA NS NS 

0.16 0.20 NS NS NA NA NS NS 

18 2.29 NS NS NA NA NS NS 

14 1.04 NS NS NA -0.91 NS NS 

0.020 0.9 NS NS NA 0.079 NS NS 

NS NS NA -- NS NS 

1.9 0.04 NS NS NA 0.19 NS NS 

0.78 NS NS NA 1.55 NS NS 

NS NS NA 0.67 NS NS 

NS NS NA 0.53 NS NS 

0.068 36.8 NS NS NA 28.3 NS NS 

NS NS NA -- NS NS 

NS NS NA -- NS NS 
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Fixed Point Site ACS-36 

0-10 em 

EPA NMED LANL 

NS NS 0.12 

NS NS 26 

NS NS 1.27 

NS NS 0.076 

NS NS I 

NS NS 0 38 

NS NS 0.12 

NS NS --

NS NS 0.67 

NS NS --

NS NS --

NS NS --

NS NS --

NS NS --

NS NS --
-



Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-37 

EPA LANL 5-35 em 42-61 em 
PRG 

Residential Background EPA NMED LANL EPA NMED LANL 

2.7 0.006 NS NS 0.114 NS NS 0.009 

2.5 0.068 NS NS 23.9 NS NS 9.51 

18 2.59 NS NS NA NS NS NA 

0.16 0.20 NS NS NA NS NS NA 

18 2.29 NS NS NA NS NS NA 

14 1.04 NS NS NA NS NS NA 

0.020 0.9 NS NS NA NS NS NA 

NS NS NA NS NS NA 

1.9 0.04 NS NS NA NS NS NA 

0.78 NS NS NA NS NS NA 

NS NS NA NS NS NA 

NS NS NA NS NS NA 

0.068 36.8 NS NS NA NS NS NA 

NS NS NA NS NS NA 

NS NS NA NS NS NA 
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Fixed Point Site ACS-46 

0-20 em 

EPA NI\1ED LANL 

NS NS 0.124 

NS NS 17.4 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 



-------

Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-210 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

-- ··-- ----
-------- -- ----- - -

Sample Location and Depth 

Acid Canyon 
Reference 

- -- --- --- ---··- -- ----

Fixed Point Site ACS-46 Fixed Point Site ACS-47 

EPA LANL 20-33 em 0-10 em 14-29 em PRG 

Residential Background EPA NMED LANL EPA NMED LANL EPA NMED LANL 

2.7 0.006 NS NS 0.183 NS NS 2 NS NS 37.3 

2.5 0.068 NS NS 46.1 NS NS 1002 NS NS 7780 

18 2.59 NS NS NA NS NS NA NS NS NA 

0.16 0.20 NS NS NA NS NS NA NS NS NA 

18 2.29 NS NS NA NS NS NA NS NS NA 

14 1.04 NS NS NA NS NS NA NS NS NA 

0.020 0.9 NS NS NA NS NS NA NS NS NA 

NS NS NA NS NS NA NS NS NA 

1.9 0.04 NS NS NA NS NS NA NS NS NA 

0.78 NS NS NA NS NS NA NS NS NA 

NS NS NA NS NS NA NS NS NA 

NS NS NA NS NS NA NS NS NA 

0.068 36.8 NS NS NA NS NS NA NS NS NA 

NS NS NA NS NS NA NS NS NA 

NS NS NA NS NS NA NS NS NA 
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Radionuclide 

EPA 
PRG 

Commercial 

Plutonium-238 II 

Plutonium-239/240 10 

Uranium-234 69 

Uranium-235 0.57 

Uranium-238 73 

Strontium-90 57 

Cesium-137 0.072 

Actinium-228 

Americium-241 7.5 

Lead-21 0 3.2 

Lead-212 

Lead-214 

Potassium-40 0.25 

Thallium-208 

Thorium-234 

Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Sample Location and Depth 

Acid Canyon 
Reference 

Fixed Point Site ACS-47 

EPA LANL 29-39 em 39-49 em 
PRG 

Residential Background EPA NMED LANL EPA NMED LANL 

2.7 0.006 NS NS 4.5 NS NS 17.8 

2.5 0.068 NS NS 1660 NS NS 6780 

18 2.59 NS NS NA NS NS 21.5 

0.16 0.20 NS NS NA NS NS 2 

18 2.29 NS NS NA NS NS 16.6 

14 1.04 NS NS NA NS NS 80 

0.020 0.9 NS NS NA NS NS -0.007 

NS NS NA NS NS --

1.9 0.04 NS NS NA NS NS 64 

0.78 NS NS NA NS NS --
NS NS NA NS NS --

NS NS NA NS NS --
0.068 36.8 NS NS NA NS NS --

NS NS NA NS NS --

NS NS NA NS NS --
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58-86 em 

EPA NMED LANL 

NS NS 0.91 

NS NS 234 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 



Acid Canyon Sediment Samples Comparison Summary- Radionuclides 
(continued) 

Reference 

Radionuclide 

EPA EPA LANL 
PRG PRG 

Commercial Residential Background 

Plutonium-238 II 2.7 0.006 

Plutonium-239/240 10 2.5 0.068 

Uranium-234 69 18 2.59 

Uranium-235 0.57 0.16 0.20 

Uranium-238 73 18 2.29 

Strontium-90 57 14 1.04 

Cesium-137 0.072 0.020 0.9 

Actinium-228 

Americium-241 7.5 1.9 0.04 

Lead-210 3.2 0.78 

Lead-212 

Lead-214 

Potassium-40 0.25 0.068 36.8 

Thallium-208 

Thorium-234 

* 
a 
NA 
NS 

All results reported in pico Curies per gram (pCi/g). 
Preliminary Remediation Goals. 
Not Analyzed. 
Not Sampled. 
Radionuclide not detected. 

----- ~-
-~ 

Sample Location and Depth 

Acid Canyon 

Fixed Point Site ACS-48 Trail - East of ACS-12 

0-12 em 0-0.5 em 

EPA NMED LANL EPA NMED LANL 

1.02 NS NS NS NS -0.007 

184 NS NS NS NS 0.123 

NA NS NS NS NS NA 

NA NS NS NS NS NA 

NA NS NS NS NS NA 

2.12 NS NS NS NS NA 

0.93 NS NS NS NS NA 

-- NS NS NS NS NA 

3.70 NS NS NS NS NA 

2.4 NS NS NS NS NA 

1.09 NS NS NS NS NA 

0.95 NS NS NS NS NA 

26.0 NS NS NS NS NA 

-- NS NS NS NS NA 

-- NS NS NS NS NA 
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Trail- West of ACS-11 

0-0.5 em 
i 
I 

EPA NMED LANL I 

NS NS 0.013 

NS NS 0.096 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 

NS NS NA 



APPENDIXF 

Analytical Data 



VOC Data 



SOUTHWEST LA BORA TORY OF OKLAHOMA 
1700 West Albany, Suite A I Broken Arrow, OK 74012 

918-251-2858 

SDG NARRAT-JVt:: 

January 24, 2000 

CLIENT: TECH LAW 

SDG NO.: 41536 

VOLA TILE FRACTION 

Five water samples plus MS/MSD were submitted for Volatile Organic Analysis. The samples 
were analyzed by GC/MS following Method SW846-8260B. 

No major problems occurred during the analyses of these samples. Sample SM-30 DISS was run 
diluted based on a screen analysis which is submitted in the screen data section. The sample 
required still further dilution to achieve linearity. Both sets of data are submitted. The 4-methyl-2-
pentanone in the 250UL run was carryover from a previous run as confirmed by the screen 
analysis and the MS/MSD .. 

Blanks: VBLK1 contained low level 4-methyl-2-pentanone less than five times the POL. 

Surrogates: Sample SD-30 contained surrogates outside QC recovery limits. The diluted 
reanalysis contained surrogates within limits. Both sets of data are submitted. 

Laboratory Control Spikes: LCS1, LCS2, LCSD2 and LCS3 each contained one compound 
outside QC recovery limits (high). LCSD2 contained three compounds outside QC recovery limits 
(two high I one low). 

Internal Standards: No problems. 

Matrix Spikes: Sample SM-30 DISSMS contained four compounds and SW-30 DISSMSD 
contained three compounds outside QC recovery limits (analytical batch K991222A). Four 
compounds exceeded their RPD limits for that sample. Analytical batch L991230A contained an 
MS/MSD from SWLO episode 41531. Analytical batch N991229A contained an MS/MSD from 
SWLO episode 41524 . 

. I ,, 
/]Zi. :.-.-; ;;,, :;')-c 7' 
Harry M. Borg January 24, 2000 
Organic Program Manager 



1A CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

PM-2 
.... ab·Name: SWL-TULSA Contract: LA PHASE 2 

Lab Code: SWOK Case No.: TECHLAW SAS No.: SDG No.: 41536 

Matrix: (soiljwater) WATER 

Sample wtjvol: 5 (g/mL) ML 

Level: (lowjmed) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.53 (mm) 

Lab Sample ID: 41536.07 

Lab File ID: K30658.D 

Date.Received: 12/18/99 

Date Analyzed: 12/22/99 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: ____ (uL) 

CAS NO. COMPOUND 

74-87-3------Chloromethane 
75-01-4------Vinyl Chloride 
74-83-9------Bromomethane 
75-00-3------Chloroethane 
75-35-4------1,1-Dichloroethene 
67-64-1------Acetone 
75-15-o------carbon D~sulf~de 
75-09-2------Methylene Chloride 
75-34-3------1,1-Dichloroethane 

CONCENTRATION UNITS: 
(ugjL or ugjKg) UG/L 

540-59-o-----1,2-Dichloroethene (total) 
78-93-3------2-Butanone 
67-66-3------Chloroform 
71-55-6------1,1,1-Trichloroethane 
56-23-5------carbon Tetrachloride 
71-43-2------Benzene 
107-06-2-----1,2-Dichloroethane 
79-01-6------Trichloroethene 
78-87-5------1,2-Dichloropropane 
75-27-4------Bromodichloromethane 
10061-01-5---cis-1,3-Dichloropropene 
108-10-1-----4-Methyl-2-Pentanone 
108-88-3-----Toluene 
10061-02-6---trans-1,3-D~chloropropene 
79-00-5------1,1,2-Trichloroethane 
127-18-4-----Tetrachloroethene 
591-78-6-----2-Hexanone 
124-48-1-----Dibromochloromethane 
108-90-7-----Chlorobenzene 
100-41-4-----Ethylbenzene 
1330-20-7----Xylene (total) 
100-42-5-----styrene 
75-25-2------Bromoform 
79-34-5------1,1,2,2-Tetrachloroethane 

FORM I VOA 

Q 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
6 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
4 J 
5 u 
5 u 
5 u 

26 B 
5 u 
5 u 
5 u 
1 J 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

29 



1A CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

PM-5 
Contract: LA PHASE 2 ~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW SAS No.: SDG No.: 41536 

Matrix: (soil/water) WATER 

Sample.wtjvol: 5 (gjmL) ML 

Level: (low jmed) LOW 

% Moisture: not dec. 

GC Column: DB-624 ID: 0.53 (mm) 

Lab Sample ID: 41536.08 

Lab File ID: K30659.D 

Date Received: 12/18/99 

Date Analyzed: 12/22/99 

Dilution Factor: 1.0 

Soil. Extract Volume: (uL) Soil Aliquot Volume: ____ (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ugjL or ugjKg) UG/L 

74-87-3------Chloromethane 
75-01-4------Vinyl Chloride 
74-83-9------Bromomethane 
75-00-3------Chloroethane 
75-35-4------1,1-Dichloroe~hene 
67-64-1------Acetone 
75-15-o------carbon DJ.sulfJ.de 
75-09-2------Methylene Chloride 
75-34-3------1,1-Dichloroethane 
540-59-0-----1,2-Dichloroethene (total) 
78-93-3------2-Butanone 
67-66-3------Chloroform 
71-55-6------1,1,1-Trichloroethane 
56-23-5------carbon Tetrachloride 
71-43-2------Benzene 
107-06-2-----1,2-Dichloroe~hane 
79-01-6------Trichloroethene 
78-87-5------1,2-Dichloropropane 
75-27-4------Bromodichloromethane 
10061-01-5---cis-1,3-Dichloropropene 
108-10-1-----4-Methyl-2-Pentanone 
108-88-3-----Toluene 
10061-02-6---trans-1,3-DJ.chloropropene 
79-00-5------1,1,2-Trichloroethane 
127-18-4-----Tetrachloroethene 
591-78-6-----2-Hexanone 
124-48-1-----Dibromochloromethane 
108-90-7-----Chlorobenzene 
100-41-4-----Ethylbenzene 
1330-20-7----Xylene (total) 
100-42-5-----styrene 
75-25-2------Bromoform 
79-34-5------1,1,2,2-Tetrachloroethane 

FORM I VOA 
. ,. · .... 

Q 

5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
3 J 
5 u 
5 u 
5 u 

24 B 
5 u 
5 u 
5 u 
3 J 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 
5 u 

3 .. , 



lA CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

SD-30 
Contract: LA PHASE 2 ~ab·Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW SAS No.: SDG No.: 41536 

Matrix: (soil/water) WATER 

Sample wtjvol: 5 (g/mL) ML 

Level: (lowjmed) LOW 

% Moisture: not dec. 

GC ·column: DB-624 ID: 0.53 (mm) 

Lab Sample ID: 41536.06 

Lab File ID: K30657.D 

Date Received: 12/18/99 

Date Analyzed: 12/22/99 

Dilution Factor: 20.0 

Soil-Extract Volume: (uL) Soil Aliquot Volume: ____ (uL) 

CAS NO. COMPOUND 

74-87-3------Chloromethane 
75-01-4------vinyl Chloride 
74-83-9------Bromomethane 
75-00-3------Chloroethane 
75-35-4------1,1-Dichloroethene 
67-64-1------Acetone 
75-15-o------carbon D1sulfJ.de 
75-09-2------Methylene Chloride 
75-34-3------1,1-Dichloroethane 
540-59-0-----1,2-Dichloroethene 
78-93-3------2-Butanone 
67-66-3------Chloroform 

CONCENTRATION UNITS: 
(ugjL or ug/Kg) UG/L 

(total) 

100 
100 
100 
100 
510 
100 
100 
100 
340 
120 
100 

47 
71-55-6------1,1,1-Trichloroethane 22000 
56-23-5------carbon Tetrachloride 100 
71-43-2------Benzene 100 
107-06-2-----1,2-Dichloroethane 200 
79-01-6------Trichloroethene 310 
78-87-5------1,2-Dichloropropane 100 
75-27-4------Bromodichloromethane 100 
10061-01-5---cis-1,3-Dichloropropene 100 
108-10-1-----4-Methyl-2-Pentanone 100 
108-88-3-----Toluene 100 
10061-02-6---trans-1,3-0J.chloropropene 100 
79-00-5------1,1,2-Trichloroethane 100 
127-18-4-----Tetrachloroethene 50 
591-78-6-----2-Hexanone 100 
124-48-1-----Dibromochloromethane 100 
108-90-7-----Chlorobenzene 100 
100-41-4-----Ethylbenzene 100 
1330-20-7----Xylene (total) 100 
100-42-5-----styrene 100 
75-25-2------Bromoform 100 
79-34-5------1,1,2,2-Tetrachloroethane 100 

FORM I VOA 45 

Q 

u 
u 
u 
u 

u 
u 
u 

u 
J 
E 
u 
u 

u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 



1A CLIENT SAMPLE NO. VOLATILE ORGANICS ANALYSIS DATA SHEET 

SD-30DL ~ab· Name: SWL-TULSA Contract: LA PHASE 2 
Lab Code: SWOK Case No.: TECHLAW SAS No.: 
Matrix: (soil/water) WATER 

Sample wtjvol: 5 (g/mL) ML 

Level: (low jmed) LOW 

% Moisture: not dec. 

GC ·column: DB-624 

Soil Extract Volume: 

ID: 0.53 (mm) 

____ (uL) 

SDG No.: 41536 

Lab Sample ID: 41536.06DL 

Lab File ID: L41871. D 

Date Received: 12/18/99 

Date Analyzed: 12/30/99 

Dilution Factor: 200.0 

Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: CAS NO. COMPOUND (ugjL or ugjKg) UG/L Q 

74-87-3------Chloromethane 1oool u 75-01-4------Vinyl Chloride 1000 u 74-83-9------Bromomethane 1000 u 75-00-3------Chloroethane 1000 u 75-35-4------1,1-Dichloroethene 1000 u 67-64-1------Acetone 1000 u 75-15-o------carbon D1sulf1de 1000 u 75-09-2------Methylene Chloride 1000 u 75-34-3------1,1-Dichloroethane 1000 u 540-59-0-----1,2-Dichloroethene (cotal) 1000 u 78-93-3------2-Butanone 1000 u 67-66-3------Chloroform 1000 u 71-55-6------1,1,1-Trichloroetnane 7400 D 56-23-5------carbon Tetrachloride 1000 u 71-43-2------Benzene 1000 u 107-06-2-----1,2-Dichloroethane 1000 u 79-01-6------Trichloroethene 1000 u 78-87-5------1,2-Dichloropropane 1000 u 75-27-4------Bromodichloromethane 1000 u 10061-01-5---cis-1,3-Dichloropropene 1000 u 108-10-1-----4-Methyl-2-Pentanone 1000 u 108-88-3-----Toluene 1000 u 10061-02-6---trans-1,3-D1chloropropene 1000 u 79-00-5------1,1,2-Trichloroethane 1000 u 127-18-4-----Tetrachloroethene 1000 u 591-78-6-----2-Hexanone 1000 u 124-48-1-----Dibromochloromethane 1000 u 108-90-7-----Chlorobenzene 1000 u 100-41-4-----Ethylbenzene 1000 u 1330-20-7----Xylene (total) 1000 u 100-42-5-----styrene 1000 u 75-25-2------Bromoform 1000 u 79-34-5------1,1,2,2-Tetrachloroethane 1000 u 

FORM I VOA 

57 



lA CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

SM-30 DISS 

.uab Name: SWL-TULSA Contract: LA PHASE 2 

Lab Code: SWOK Case No.: TECHLAW SAS No.: 

Matrix: (soil/water) WATER 

Sample· wtjvol: 5 (gjmL) ML 

Level: (lowjmed) LOW 

% Moisture: not dec. 

GC .Column: DB-624 
... .,.. 

Soil Extract Volume: 

ID: 0. 53 (:mm) 

____ (uL) 

SDG No.: 41536 

Lab Sample ID: 41536.03 

Lab File ID: K30645.D 

Date Received: 12/18/99 

Date Analyzed: 12/22/99 

Dilution Factor: 20.0 

Soil Aliquot Volume: ____ (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ugjL or ugjKg) UG/L Q 

74-87-3------Chloromethane 100 u 
75-01-4------Vinyl Chloride 100 u 
74-83-9------Bromomethane 100 u 
75-00-3------Chloroethane 100 u 
75-35-4------1,1-Dichloroethene 100 u 
67-64-1------Acetone 100 u 
75-15-o------carbon D~sulf~de 100 u 
75-09-2------Methylene Chloride 100 u 
75-34-3------1,1-Dichloroethane 100 u 
540-59-o-----1,2-Dichloroethene (total) 110 

78-93-3------2-Butanone 100 u 
67-66-3------Chloroform 100 u 
71-55-6------1,1,1-Trichloroethane 1200 

56-23-5------carbon Tetrachloride 100 u 
71-43-2------Benzene 100 u 
107-06-2-----1,2-Dichloroethane 100 u 
79-01-6------Trichloroethene 82 J 

78-87-5------1,2-Dichloropropane 100 u 
75-27-4------Bromodichloromethane 100 u 
10061-01-5---cis-1,3-Dichloropropene 100 u 
108-10-1-----4-Methyl-2-Pentanone 93000 BE 

108-88-3-----Toluene 100 u 
10061-02-6---trans-1,3-D~chloropropene 100 u 
79-00-5------1,1,2-Trichloroethane 100 u 
127-18-4-----Tetrachloroethene 100 u 
591-78-6-----2-Hexanone 100 u 
124-48-1-----Dibromochloromethane 100 u 
108-90-7-----Chlorobenzene 100 u 
100-41-4-----Ethylbenzene 100 u 
1330-20-7----Xylene (tota.l) 100 u 
100-42-5-----styrene 480 
75-25-2------Bromoform 100 u 
79-34-5------1,1,2,2-Tetrachloroethane 100 u 

FORM I VOA 

\ 



lA CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TRIP BLANK 
~ab. Name: SWL-TULSA 

Lab Code: SWOK 

Contract: LA PHASE 2 

Case No.: TECHLAW SAS No.: 

Matrix: (soiljwater) WATER 

Sample wtjvol: 5 (g/mL) ML 

Level: (low jmed) LOW 

% Moisture: not dec. 

GC -column: DB-624 ID: 0.53 (mm) 

Soii Extract Volume: (uL) 

SDG No.: 41536 

Lab sample ID: 41536.09 

Lab File ID: N37810.D 

Date Received: 12/18/99 

Date Analyzed: 12/29/99 

Dilution Factor: 1.0 

Soil Aliquot Volume: ____ (uL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ugjL or ugjKg) UG/L Q 

74-87-3------Chloromethane 5 u 
75-01-4------Vinyl Chloride 5 u 
74-83-9------Bromomethane 5 u 
75-00-3------Chloroethane 5 u 
75-35-4------1,1~Dichloroethene 5 u 
67-64-1------Acetone 5 u 
75-15-o------carbon D~sulf~de 5 u 
75-09-2------Methylene Chloride 5 u 
75-34-3------1,1-Dichloroethane 5 u 
540-59-0-----1,2-Dichloroethene (total) 5 u 
78-93-3------2-Butanone 5 u 
67-66-3------Chloroform 5 u 
71-55-6------1,1,1-Tricnloroethane 5 u 
56-23-5------carbon Tetrachloride 5 u 
71-43-2------Benzene 5 u 
107-06-2-----1,2-Dichloroethane 5 u 
79-01-6------Trichloroethene 5 u 
78-87-5------1,2-Dichloropropane 5 u 
75-27-4------Bromodichloromethane 5 u 
10061-01-5---cis-1,3-Dichloropropene 5 u 
108-10-1-----4-Methyl-2-Pentanone 5 u 
108-88-3-----Toluene 5 u 
10061-02-6---trans-1,3-D~chloropropene 5 u 
79-00-5------1,1,2-Trichloroethane 5 u 
127-18-4-----Tetrachloroethene 5 u 
591-78-6-----2-Hexanone 5 u 
124-48-1-----Dibromochlorometnane 5 u 
108-90-7-----Chlorobenzene 5 u 
100-41-4-----Ethylbenzene 5 u 
1330-20-7----Xylene (tota.l) 5 u 
100-42-5-----Styrene 5 u 
75-25-2------Bromoform 5 u 
79-34-5------1,1,2,2-Tetrachloroethane 5 u 

FORM I VOA 
. ... ·,-' c·, .. -\.. .. 



Inorganic Data 



™ 

West Albany I Broken Arrow .. Oklalroma 74012 i Office (91S) 251-2858/ Fax (918) 251-2599 

CONTRACT: TECHLA W 
CASE: ·H411 
SDG: -U411A 

INORGAi~lC METAL FRACTION: 

SDG NARRATWE 

DATE: January 14,2000 
SOW NO.: SW846 
EPISODE NO.: 41411 

Eleven soil samples plus one MS&fSD were submitted for ICP and Hg analysis. ~o major problems occurred during the digestion or analyses of these samples. Please see the DC-1 (Sample Log-In Sheet) for sample conditions and cooler temperatures at receipt. The sample's analyses was compieted according to the following: 

SWL SOP# 
SVIL-IN-205 
SVIL-IN"-207 

Method SOP is based 
SW846 30IOA. 3050A. & 6010B 
SW846 7470A & 7471A 

Uranium was left out of the spiking solution in the initial ICP prep. Therefore the samples were reprepped and re-analyzed for Uranium. The run analysis QC failed for selenium in the initial ICP analysis. Therefore selenium was re-analyzed. The re-analysis data for each is the data reported on the Forms. 

Initial and Continuing C.dibration Checks: No problems. 
Initial and Continuing Calibration Blanks: The following elements showed low level concentrations below the Contract Required Detection Limit in the Calibration Blanks: Se, As. Cd. Co, Pb. Ag, Tl. & Sb. No action required. 

Linearity near the CRDL (CRA & CRI): The CRI standard was outside of our in-house warning limits of 70 - 130%R for the following elements: Co & Se. No action required. 
Preparation Blanks: The following elements showed low level concentrations below the Contract Required Detection Limit in the Preparation Blank: Cd, Ag, Tl, & Zn. No action required. 
Lab Control Spikes: No problems. 

Matrix Spike (and MSD): The following element was outside the control limits of75-125% recovery: Sb. All associated samples were flagged with a"~" on Form I's. No action required. 
Duplicates (LCSD and MSD): No problems. 
Serial Dilution (ICP): The serial dilution was outside the control limits of I 0% for the following elements: Ag. All associated samples were flagged with an "E" on Form I's. No action required. 

1 



z 
u~~~!~DO WestAib~y I Broken Arrow,.Oklalroma 74012 I Office (91S) 251-2858 I Fax (918) 251-2599 

n.t SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than 
IDLs and the CRDL column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on 
an annual basis (SWOK SOP states between November and February) instead of requiring the quarterly 
change needed for IDLs. 

JZ:/ 
Debo . Inman 
Inorganic Program Manager 



COVER PAGE - INORGANIC AN~YSES DATA PACKAGE 
1 Name: SOUTHWEST_LAB_OF_OK ____ __ Cont~act: TECHLAW 

Lab Code: SWOK Case No.: 41411 SAS·No.: 

SOW No. : SW846 

Client Sample !D 
ASC-12-1 -ASC-12-2 ___ _ 

-ASC-18-1 -ASC-18-2 __ _ 
-ASC-18-3 ___ _ 
-ASC-3-l -ASC-3-2 ____ __ 
-ASC-3-3 ___ __ 
-ASC-3-4 
-ASC-35-~0--
-_:;,s c- 4 8 - o..,..-----
-ASC-48-os 

Lab Samole ID 
4141l.OS ______ _ 

-41411.06 ______ _ 
-41411.02 ______ _ 
-41411.03 ______ _ 
-41411.04 _____ _ 
-41411.08 _____ _ 
-41411.09 _____ _ 
-41411.10 ___ _ 
-41411.11 ____ _ 
-41411.01 ____ _ 
-41411.07 
-41411.13~S------

-_:;.SC-48 -OM== -414ll.l4SD __ _ 

e ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before application of background corrections ? 

Cormnents: 

SDG No. : 41411.:;. 

Yes/No YES 

Yes/No YES 

Yes/No NO 

____ BATCH_ID#S=_ICP=991212I4 \ ICP=991222I5_\_AV=991215HG5 _________________ _ 

I certify that this data package is in compliance with the terms and conditions of the cont~act, both technically and for completeness, for other than the conditions detailed above. Release of the data contained in this hardcopy data package and in the computer-readable data submitted on diskette has been authorized by the Laboratory Manager or the Manager's designee, as verified by the following signature.~ r-
~~ S"u s. u..M. s . 1 u.r ru..r -tor. . Signature: ~~ Name: Deborah J. Inman -----

Date: Title: Inorganic Program Manager 

COVER PAGE - IN 

3 



1 ";
INORGANIC ANALYSES 6~TA SHEET 

CLIENT SAMPLE ID4 

ASC-12-1 
Lab Name: SOUTHWEST LAB OF OK Contract:TECHLAW Lab Code: SWOK - Case N_o ___ :___,..4..,...l411 SAS No. : -- SDG No. : 41411A 
Matrix (soil/water): SOIL Lao Samole ID: 41411.05 
Level (low/med): LOW - Date Received: 12/10/99 
~ Solids: _95~ 

Concentration Units (ug/L or mg/kg dr/ weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Analyte 
. I 

Concentrat:.on C ---=Q-/M 
Ant:.mony 0.27 U N p-Arsenic---------- 2.0 -- P-

~~~~~T:.um 6~ 6f =I ~= 
Cadmium 2.5 - ------ P-
Cobal t ----------l. 7 B P-
Copper_---__ -_-_-_-_-_-_-_~ll.6 ------ P 
Lead ______________ 57. 7 j P-
Mercur.r _________ o. 67 ----- AV 
Nickel~-- ---------=7.4- ------ P 
Selenium 0.36 B P-
Silver - ::::::::=0.80 B E P-ThalliUID: _________ 0.34 u----P-
Vanadium- ---------=6.7 P-Zinc _____ - _________ 51.6- ----- P-
Uran:.um 2 2 B P--- ---------- . ----
--------- ------------- - ---- ----------- ------------- - ----- ----------- ------------- - ------ ----------- ------------- -
--------- ------------- -

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

Color Before: BROWN 
Ca,lor After: YELLOW 

Clarity Before: 
Clarity After: CLEAR 

Texture: MEDIUM 
Artifacts: 

Comments: 

FORM I - IN 



5 
1 .- CLIENT SAMPLE ID INORGANIC ANALYSES BATA SHEET 

ASC-12-2 Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECSLAW Lab Code: SWOK Case No. : 41412. SAS No. : -- SDG No. : 41411A Matrix (soil/water): SOI~- Lao Samnle ID: 41411.06 Level (low/med): LOW Date Recei7ed: 12/10/99 % Solids: 86~ 

Concentracion Units (ug/L or mg/kg dr.l weight) : MG/KG 

Color Before: 
Color After: 

Comments: 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-::. 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN 
YELLOW_ 

Analy:.e Concentratio 

Ant::.monv 0.31 
.~rsenic:.= 2.8 
Barium 51.4 
BervlliUffi' 0.73 
cadmium __ 3.2 
Cobalt 2.2 B ---Conoer 28.:: 
Lead. --

66.0 
Mercur.f __ 1.2 
Nickel 13 0 8 
Selenium_ 0.70 
Silver 3.9 
Thallium 0.62 
Vanadium- 10.9 
Zinc 53.6 
Uran.::.um __ 6.4 

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

---

I 
I 

E ---

p 

Texture: MEDIUM 
Artifacts: 



6 
1 -- CLIENT SAMPLE ID 

INORGANIC ANALYSES DATA SHEET 

ASC-18-1 
Lab Name: SOUTHWEST LAB OF OK______ Contract:TECHLAW 
::...ab Code: SWOK Case No. : 4:411 SAS No. : --- SDG No. : 4141.1A 
Matrix (soil/water): SOIL Lao Samole ID: 41.41.1..02 
Level (low/med): LOW - Date Received: 12/1.0/99 
~ Solids: 82~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Befor~: BROWN 
Co.lor After: YELLOW---

Comments: 

Analyte Concentration c 
Ant::..mony 0.32 u 
Arsenic - 2.2 
Barium 36.2 -
BerylliUm 0.60 -

-Cadmium_/ 1.1 
Cobalt 1.4 B 
Copper=J 8.0 
Lead · 37.1 -

-Mer cur; 0.48 
Nickel - 8.3 -
selenium 0.48 'B 
Silver 0.18 B 
Thallium 0.40 u 
Vanadium- 6.9 
Zinc 49.5 -
Uran~um 3.0 'B 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N -----

E -- ---

M 

.P -p 
-p 
-p 
-p 
-p 
-

IP 

i_~; 
p -p -p -p 
-p -p 
-p -

-
--
--
--
--
--
-
--
-
-
--
--
--
--
----
--
Texture : MEI: IUM 
Artifacts: 



1 -- CLIENT SAMPLE ID INORGANIC AN~YSES ~TA SHEET 

ASC-18-2 Lab Name: SOUTHWEST LAB OF OK~--~ Cont=act:TECHLAW Lab Code: SWOK Case No. : 41411 SAS No. : S:CG No. : 41411A Matrix (soil/water): SOIL Lao Samole ID: 41411.03 Level (low/med): LOW Date Received: 12/10/99 ~ Solids: 74~ 

Concent=ation Units (ug/L or mg/kg dr.! ·,.;eight) : MG/KG 

Color Before: 
Color After: 

Comments: 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN 
YELLOW_ 

.~alyte iconcent=ationjc Q jM 
An~--c-~-m-~-n-y-_1 0~351U __ N ___ IP_ 
Arsen~c ~.1 ------jPp_ Barium-- 43.31-
B ,,-:--1 0 67- _o-erv-~~um . 
cadmium __ ll 2.2 P-Cobal t 1 . 9 3 P-

1

Copi2er=l 10.4 P-Leaa 1 48.1 1 P-Mercur"/" 1 A V 
I 
I 

Nickel--, 
Selenium- ---------= Silver - ---------
Thallium-
Vanadium-
Zinc -
Uran~um_ 

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

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

I 

E ----

p 

Texture: MEDIUM 
Artifacts: 



1 -
CLIENT SAMPLE ID 

INORGANIC ANALYSES DATA SHEET 

ASC-18-3 
Lab Name: SOUTHWEST LAB OF OK.---~ Contract:TECHLAW 
Lab Code: SWOK Case No.: 4141.1 SAS No.: -- SDG No.: 41411A 
Matrix (soil/water): SOIL Lac Samnle ID: 41411.04 
Level (low/med): LOW Date Received: 12/10/99 
~ Solids: 83~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Cqlor After: YELLOW ___ 

Comments: 

.. 

Anal yt e _c_o_n_c_e_n_t_=_a-:::t~i-=o~n C Q I M 

Ant::..mony _____ a . 31 u ---:-;N,..--1 P 
Arsenic- 2.3 - --~P-
Bari urn - -1 9 - I P-

BervlliUm ~.63 - IPP= 
Cadmium --------- 1.2 - ---
Cabal t _________ 1 . 7 B I P-

Copper==: --------~9.7 lp-. - -----
Leaa. __________ so . o -1---- P 
Mercur1 ________ o. 57 A.V 
Ni eke 1 · -- _______ __,..8 . 0 - ----- P 
Selenium- ______ o. 45 B P-
Silver ______ o. 61 B E P-
Thallium- ______ o .39 u- -- P-
vanadium- --------=8. 0 P-
Zinc - ______ 52. 7 - ---- P-
Uran~um _______ 3 . 8 B _____ P= 

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

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

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

Clarity Before: 
Clarity After: CLEAR 

Texture: MEDIUM 
Artifacts: 

FORM I - IN 



1 -- CLIENT SAMPLE ID INORGANIC ANALYSES BATA SHEET 

ASC-3-1 Lab Name: SOUTHWEST LAB OF OK•~--~ Contract:TECHLAW Lab Code: SWOK Case No.: 41411 SAS No.: -- SDG No.: 4141lA Matrix (soil/water) : SOIL Lao Samole ID: 41411.08 Level (low/med): LOW - Date Received: 12/10/99 ~ Solids: 93~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KS 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW __ 

Comments: 

Analyte Concentrat.:.anlc 

Ant~mony 0.29 u 
Arsenic-= 2.3 
Barium 41.9 -
Berylliilni 0.62 -
Cadmium 0.61 -
Cobalt 1.5 Bi --Cooner 4.9 B 
Lea a -- 19.4 -MerCU::::-".f_ 0.19 
Nickel 3.9 -
Seleniliffi'""" 0.53 B 
Sil·.rer 0.13 u 
Thalliliffi'""" 0. 37 u 
Vanadium= 6.0 
Zinc 39.3 -
Uran~um 1.0 B 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N - --

E - --

IM 
I 
I lp 

-p -p 
-p -? -p --~ -p 

Av 
p -p -p -p -p 
-p -p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



1 CLIENT SAMPLE ID 10 
INORGANIC ANALYSES DATA SHEET 

ASC-3-2 
Lab Name: SOUTHWEST LAB OF OK:----~ Contract:TECHLAW Lab Code: SWOK Case No.: 41411 SAS No.: --- SDG No.: 4141lA Matrix (soil/water): SOIL Lac Samole ID: 41411.09 Level (low/med): LOW - Date Received: 12/10/99 % Solids: 94~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Color Before: 
co.lor After: 

Comments: 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

·--

BROWN 
YELLOW_ 

Analyte Concentration c 

Ant~mony 0.28 u 
Arsenic - 2.0 
Barium 49.5 -
BerylliUm 0.56 -
Cadmium 0.41 -
Ccbalt 1.5 B ---Conner 2.6 I B 
Lead. -) 9.0 
Mercur; I 0.03 B 
Nickel-- 3.7 
Selenii:irrl 0.46 B 
Silver 0.13 u 
Thallii:irrl 0.35 u 
Vanadium- 5.3 
Zinc 34.2 -
Uran~um 1.0 u 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N -- ---

E - --

M 

p 
-p 
-p 
-p -p 
-p 
-p 
-p 

AV 
p 
-p 
-p 
-p -p 
-p -p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
Texture: MEDIUM 
Artifacts: 



1 -- CLIENT SAMPLE ID 11 INORGANIC ANALYSES VATA Sh~ET 

ASC-3-3 Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECHLAW Lab Code: SWOK Case No.: 41411 SAS No.: - SDG No.: 41411A Matrix (soil/water): SOIL Lao Sample ID: 41411.10 Level (low/med): LOW- Date Received: 12/10/99 ~ Solids: 94~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Color Before: 
co.lor After: 

Comments: 

CAS No. 

7440-,j6-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN 
YELLOW_ 

Analyte Concentration cl Q 

ul Am::.mony 0.29 N 
Arsenic-= 2.5 -1- --
Barium -~ 0 ::li:). J 

=l BerylliUm 0.84 
Cadmium_ 2.5 
Cobalt 3.2 -1 

Copper -- -I 31.6 
Lead -- 98.2 -~ 

-Mercur..r_ 0.81 
Nickel 11.6 -
Selenium 0.35 u 
Silver 2.5 :I-E Thallium 0.87 --
Vanadium- a.a 
Zinc 50.0 
Uran:.um_ 1.0 u 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

IM 
p 
-p -p 
-p 
-p -p -p 
-p 

AV 
p 
-p 
-p 
-p -p -p 
-p -

-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
Texture: MEDIUM 
Artifacts: 



1 ~ 

INORGANIC ANAI,.YSES BATA SHEET 

12 
CLIENT SAMPLE ID 

I
I ASC-3 -4 

Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECF.r~W 
Lab Code: SWOK Case No. : 41411 SAS No. : -- SDG No. : 41411A 
Matrix (soil/water): SOIL Lac Samole ID: 41411.11 
Level (low/med) : LOW - Date Received: 12/10/99 
~ Solids: 88~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Color Before: 
Color After: 

Comments: 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN 
YELLOW 

Analyte Concentration c 

Ant~mony 0.31 u 
Arsenic - 3.0 
Barium 56.4 -
Berylli'Uni 2.3 -
Cadmium 10.5 -
Cobalt 5.3 -
Copper= 81.0 -
Lead 42.3 

=I Merc"..lrj 2.2 
Nickel -- 34.4 
Selenium 0.43 B'' 
Silver 8.3 
Thallium 0.83 B 
Vanadium- 9.9 
Zinc 50.5 -
Uran~um 3.4 B 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N ----

E ---

IM 

p 
-p -p -p -p 

~~= p 
AV 
p -p -p -p -p 
p-
p -
-
--
-
-
--
--
-
--
-
--
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



1 .- C~IENT SAMPLE ID INORGANIC ANAbYSES ~TA SHEET 

ASC-35-0 Lab Name: SOUTHWEST LAB OF OK _____ ~ Contract:TECBLAW Lab Code: SWOK Case No.: 41411 SAS No.: -- Sl:G No.: 41411A Matrix (soil/water): SOIL Lab Samole ID: 41411.01 Level (low/med): LOW - Date Received: 12/10/99 % Solids: 80~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Color Before: 
Color After: 

Comments: 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BRuWN 
YELLOW_ 

Analyte Concentration c 
Ant::..monv 0.32 u 
Ars~nic~l 1.8 Bar::..um · 27.4,-Bery·lliUITi 0.45 B Cadmium __ 0.39 Cobalt 0.98 B 
Copper= 29.6 
Lead 38.4 -
Mercurv 0.03 B Nickel·- 3.8 Selenium 0.57 B Silver 0.14 u Thallium 0.40 u 
Vanadium= 5.2 
Zinc 64.8 -
Uran::..um 1.2 u 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

I 

Q 

N ---

E - --

M 

.. 
~ 

-p -p 
-p -p -p -p 
-p 

.-:: .. v 
p -p 
-p -p -p 
-p -p 
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
Texture: MEDIUM 
Artifacts: 

13 



1 .- CLIENT SAMPLE In
14 

INORGANIC ~YSES ~TA SHEET 

ASC-48-0 
Lab Name: SOUTHWEST LAB OF OK ___ ~ Contract:TECHLAW 
Lab Code: SWOK Case No.: 4141.1 SAS No.: -- SDG No.: 414J..:LA 
Matrix (soil/water): SOIL Lao samole ID: 41411.07 
Level (low/medl: LOW - Date Received: 12/10/99 
~ Solids: 87~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Color Before: 
Color After: 

Comments: 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN 
YELLOW--

Analyte Concentration c 
Ant~mony 0.31 u 
Arsenic - 1.9 
Barium 36.5 - I 

Bervllillni 0.48 Bl Cadmium_ 0.55 
Cobalt 1.4 B --Cooner 4.9 B 
Lead ---- 25.3 -Mercury_ 0.31 -Nickel 3.1 
Selenium 0.41 B 
Silver 0.22 B 
Thallium 0.39 u 
Vanadium- 6.1 
Zinc - 38.1 -
Uran~um_ 1.6 B 

-
-
-
-
-

I --
-
-

I -I -
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N - --

E - --

M 

p 
-p -p -p -p -p -p -0 

~~I 
p -p -p -p -p -p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



TM 

West Albany I Broken Arrow. Oklahoma 74012 .'Office (918) 251-2858 ' 

CONTRACT: TECHLAW 
CASE: -U536 
SDG: -H536 

INORGANIC :WETAL FRACTION: 

SDGNARRATWE 

DATE: January 26.2000 
SOW :\TO.: SW846 
EPISODE :\TO.: 41536 

00~ 

Two dissolved and two total water samples were submined for ICP and Hg analysis . .\ro major problems 
occurred during the digestion or analyses of these samples. Please see the DC-I (Sample Log-In Sheet l 
for sample conditions and cooler temperarures at receipt. The sample's analysis was compieted 
according to the following: 

SWL SOP# 
SWL-IN-205 
SWL-IN-207 

Method SOP is based 
SW846 3010A. 3050A. & 6010B 
SW846 7470A & 7471A 

The samples were filtered before analysis. Since digestion was not required for these samples. a prep 
blank and lab controls do not apply. The run QC appears on the forms .. -\Form XIII is in the package 
in order to enable our software generating program to record the results on the torms. 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: The following elements showed low level concentrations 
below the Contract Required Detection Limit in the Calibration Blanks: Cd. Ni. Se. U. Cu. Yig, 

No action required. 

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

Preparation Blanks: The following element showed low level concentrations below the Contract 
Required Detection Limit in the Preparation Blank: Cu. No action required. 

Lab Control Spikes: No problems. 

Matrix Spike (and MSD): (Dissolved metals) The following elements were outside the control limits of 
75-125% recovery: Fe & Al. All associated samples were flagged with a "N" on Form l's. No action 
required. 

Duplicates (LCSD and MSD): No problems. 

Serial Dilution (ICP): The serial dilution was outside the control limits of 10% for the following 
elements: Mg. All associated samples were flagged with an "E" on Form I's. No action required. 

SW846 MDLs: The IDL column on the Form 1 Os contain our MDLs rather than IDLs and the CRDL 
column on the Form 1 Os contain our PQLS rather than CRDLs. MDLs are done on an annual basis 
(SWOK SOP states between November and February) instead of requiring the q rly change needed 
for IDLs. 



U.S. EPA - CLP 0 0 (~ 
l CLIENT SAMPLE ID INORGANIC ANALYSES DATA SHEET 

I 

I 
AC-EB 

~ab Name: SOUTHWEST ~ OF OK:----~ Contract:TECHLAW ~ab Code: SWOK Case No.: 41536 SAS No.: SDG No.: 41536 Matrix (soil/water) WATER Lao SamD~e =n: 41536.02 ~evel (low/med): LOW Date Received: 12/18/99 ~ Solids: o~ 

Concentration Uni :s (ug/L or mg/kg d::::·y 'lleight) UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7732-18-5 
7440-61-1 
7440-24-6 -

Color Before: COLORLESS 
Color After: COLORLESS 

Conunents: 

I 

I .ZUlal·,rte Concentration c 
-A..1..um:.num 

Antimony_ :J.O u' ul Arsen:.:: 3.3 
Barium - 0.92 3 
Berr~l:::Urri 0.30 u 
Cadmium 0.53 B 

:ca2.::ium- I 

Cobalt: - u . -. I 

C::Doer 26.3 B 
IrCi1 --
Lead 2.1 u 
Macmes:.um 
Manganese -
Mer::urr 0.10 u Nickel-- 3.0 B 
i?otassiUrn 
Selenium 2.9 u 
Silver -

2.0 u 
Sodium--
Tl'lallillli1 2.3 u 
Vanadium 0.90 u -Zinc 38.5 
Silicon -
Uranium- 10.5 u 
Strontium -

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q IM 

!NR 
'0 1-
i i?-
IP-
li?-
i?-
I -
INR 
'-:l 

?-I 
NR 
p 
NR 
NR 
.;.v 
p 
NR 
p -p 
NR 
p -p -p 
N'~~ 

~~R 
--
-
-
-
-
-
-
-
Texture: 
Artifacts: 



U.S. EPA- C:.P 
005 

1 C:.IENT SAMPLE ID INORGANIC ANALYSES DATA SHEET 
! 
I CC-EB :ab Name: SOu~EST ~ OF OK ____ ~ Contract:TECHLAW / ~ab Code: SWOK Case Nc.: 41536 SAS No.: S~D~G~N~o-.-:~4~1~5~3~6~ ~atrix (soil/water): WATER Lao Sarnole ID: 41536.01 :evel (low/med) : LOW Date Re~eived: 12/18/99 % Solids: 0~ 

Concer.tration Uni:.s (ug/L or mg/kg dry r,.;eight) : UG/L 

I Analyte I' Concent:::-ation I C / 
~~~-=- ~~---=- ____________ ,_ ------7429-90-5 A~um~~um I ! 7440-36-o Antim?ny= s.ojiT ------
7440-38-2 Ars~n~c--1 3.3IU ____ __ 
7440-39-3 jBar~urn 1 0.46tB 

1

7440-41-7 Be~1ll~l 0.30IU ____ __ 
~440-43-9 Cadrn~um __ j 0.30JU ____ __ 

--: ' -:liT -1 -iofBI __ _ -1 ,_._ 
rn' 2.1~~ 

I 
--------~o-.~1~0,IT ____ __ 
_________ 1. 6 B 

----m 

CAS No. Q 

I - - -
7440-70-2 Calcium 
7440-48-4 Ccbalc: 
7440-50-8 Cooner 
7439-89-6 r:::-an 
7439-92-1 Lead 
7439-95-4 Macmes~u 
7439-96-5 Manganese 
7439-97-6 · Merc'J.r'.f 
7440-02-0 Nickel 
7440-09-7 Potass~u 
7782-49-2 Selenium ----------=--~ 2.9 IT 
7441)-22-4 Sil·J"er 2.0 u 
7440-23-5 Sodium 
7440-28-0 Thallium 2.3 u 
7440-62-2 Vanadium_ 0.90 u 
7440-66-6 Zinc 18.0 B 
7732-18-5 sL:.icon 
744J-61-l Uranium-- 10.5 IT 
7440-24-6 st:::-om:ium -

Color Before: COLORLESS 
Color After: COLORLESS 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Comments: 

FORM I - IN 

M 

NR 
p -p -p -p -p 
NR 

fP_ 
'P 
NR 
p 
NR 
NR 
AV 
p 
NR 
p -p 
NR 
p 
-p 
-p 

NR 
p 
NR 

Texture: 
Artifacts: 



U.S. EPA - CLP 

CLIENT SAMPLE 
INORGANIC ANALYSES DATA SHEET 

I SD-30 
Lab Name: SOUTHWES':' LAB CF OK __ ..,...,.. Contract : TECHLAW I 
Lab Code: SWOK - Case ~c.: ~:536 SAS No.: SD~G=-~N~o-.-:~4~1~5=3~6~ 
Matrix (soil/water): WATER Lab Samole ID: 41536.06 
Level (low/med): LOW Date Received: 12/18/99 
~ Solids: 0~ 

Concentration Units (ug/L or mg/kg d::::-j' weight) : UG/L_ 

CAS No. Q I .;nalyte /concentration c 

=7...,.4"""2"""9--"""9"""0---=-s-i ri..i..umJ.num ! 928 N P . _,_________ -
7440-36-0 Ant~m?nY_j---------- NR 
7440-38-2 rirsenJ.c INRNR 
7440-39-3 Barium --~ 
7440-41-7 Ber!ll!Uffii_____________ /NR 
14 4 o -4 3 - 9 , caami "J.m __ : 1 NR 
7440-70-2 I' Calcium__ 9350 /_-, I:P_ 
7440-~8-4 Cobalt 
7440-50-8 Cocper 
7439-89-6 rron ___ -_-_- ---------~457 N JP 
7439-92-1 Lead -- --- NR 
7439-95-4 MagnesJ.um _________ 2400 __ E ___ P 
7439-96-5 Manganese __________ 5.2 B ______ P-
7439-97-6 Merc'...lr~ NR 
7440-02-0 Nickel--- NR 
7440-09-7 PotassiUm _________ 1560 B P 
7782-49-2 Selenium NR 
7440-22-4 Sil·J'er NR 
7440-23-S Sodium--- ________ 26700 P 
7440-28-0 Thallium NR 
7440-62-2 Vanadium- NR 
7440-66-6 Zinc NR 
7732-18-5 Silicon ________ 7680 P 
7440-61-1 Uranium-- NR 
7440-24-6_ Strontium ________ 54.9 P 

Color Before: COLORLESS 
Color After: COLORLESS 

Clarity Bef~re: CLEAR 
Clarity After: CLEAR-

Texture: 
Artifacts: 

Comments: 

FORM I - IN 



U.S. EPA - CLP 007 
1 CLIENT SAMPLE ID INORGANIC ANALYSES DATA SHEET 

I 
\ SM-30 DISS Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECHLAW I Lab Code : SWOK Case No . : -!iS 3 6 SAS No . : so=G..........,N.-o-.-:-4.,..,1=-5=-3=-=6-Matrix (soil/water): WATER Lab 5amDle ID: 41536.03 ~evel (low/med): LOW Date Received: 12/18/99 % Solids: 0~ 

Concentration Unics (ug/L or mg/kg dry 'N'eight) : UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7732-18-5 
7440-61-1 
7440-24-6 

Color Before: COLORLESS 
Color After: COLORLESS 

Conunents: 

-

I I i -~~alyce /Concentraticnjc Q jM 
I 1

- ,-_i::l A~um~num_ 1 494 ___ N 
.:mt~mc;my_j J_ -jNR Arsen:.c l : NR Barium --1 - iNR 
Ber.fl:..IUml 1= INR Cadmi urn I i NR 
Calcium=! 9260 I= ; ?_ Cabal,.. r I 'NR -___ , 
Ccpp NR e:::- I -, 

I 
I:::-on 
Lead 
Magn 
Mang 
Mere 
Nick 
Pot a 
Sele 
Silv 
Scdi 
Thal 
Vana 
Zinc 
Sili 
Uran 
Stro 

esJ.:..lmJ 
anese 
ury_\ 
el 
ss:.um 
nium 
er 
urn 
liurn 
dium--
con -ium I 

ntium 

277 

2280 
4.6 

1500 

26900 

6800 

54.7 

N ---
E B---

B ---

p 
p
NR 
NR 
p 
NR 
NR 
p 
NR ---NR 

---- NR p 
NR ---- p 
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Clarity After: CLEAR-

Texture: 
Artifacts: 

FORM I - IN 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
!700 West Albany I Broken Arrow. Oklahoma 74012 I Office (918) 251-2858 I Fax (918) 251-2599 

SDG NA·RRA TIVE 

CONTRACT: TECHLA W 
CASE: 41411 
SDG: 41411B 

INORGA.t"\TIC METAL FRACTION: 

DATE: January 21, 2000 
SOW NO.: SW846 
EPISODE NO.: 41411 

One water sample was submitted for ICP and Hg analysis . .:'-Jo major problems occurred during 
the digestion or analysis of this sample. Please see the DC-1 (Sample Log-In Sheet) for sample 
conditions and cooler temperatures at receipt. The sample· s analyses were completed according 
to the following: 

SWL SOP# 
S\VL-IN-205 
SWL-IN-207 

~ethod SOP is based 
SW846 3010A. 3050A. 6010B 
SW846 7470A & 7471...\ 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: The following elements showed low level 
concentrations below the Contract Required Detection Limit in the Calibration Blanks: Sb. As. 
Cr, Tl. U II No action required. 

Linearity near the CRDL (CRA & CRI): The CRI standard was outside of our in-house 
warning limits of 70- 130%R for the following elements: Hg, Sb, Be. Ag, Ba II No action 
required. 

Preparation Blanks: The following elements showed low level concentrations below the 
Contract Required Detection Limit in the Preparation Blanks: Cr, Cu. Zn II No action requ:red. 
The Preparation Blank read above the CRDL for Pb; there was no further action required fur the 
sample since the Pb level was nondetected. The results from the original digestion are reported 
on the Form 1 for this sample. 

Lab Control Spikes: No problems. 

Matrix Spike(s) (and MSD): No problems. 

DupHcate(s) (LCSD and MSD): No problems. 

Serial Dilution (ICP): No problems. 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
1700 West Albany I Broken Arrow. Oklahoma 74012/ Office (918) 251-2858 I Fax (918) 251-2599 

SW846 MDLs: The IDL column on the Foft¥ lOs contain our MDLs rather than IDLs and the 
CRDL column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on an 
annual basis (SWOK SOP states between November and February) instead of requiring the 
quarterly change needed for IDLs. 

Sincerely, 

Susan S. Turner for ... 
Deborah J. Inman 
Inorganic Program Manager 

02 



COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 
Lab Name: SOUTHWEST_LAB_OF_OK ____ __ ~Contract: TECHLAW __ _ 

:::..ab Code: SWOK Case No.: 414ll SAS No.: 

SOW No.: SW846 __ 

Client Sample ID 
ASC-EB 

-ASC- EB-=s----
-ASC-EBSD ---

Lab Sarnole ID 
41411.12-=-----

-41411.12S 
-41411.12S=D---

Were ICP interelement corrections applied ? 

Were ICP background corrections applied ? 
If yes - were raw data generated before 
application of background corrections ? 

Comments: 

SDG No. : 414l1B 

Yes/No NO 

Yes/No NO 

Yes/No 

03 

BATCH_ID_#'S: P=000113I4, 000119I4 
-xv=991215HG2 -------------------------------------------------~ 

I certify that this data package is in compliance with the terms and conditions of the contract, both technically and for completeness, for other than the conditions detailed above. Release of the data contained in this hardcopy data package and in the computer-readable data submitted on diskette has been authorized by the Laboratort Manager or the Manager's designee, as verified by the following signature. (-~ sus~ S::-TL:lrnJX" -!()(", Signature: ~ Name: Deborah J. Inman. ______ _ 
Date: ~~ ?:t, 2.Q"!!V Title: Inorganic Program Manager __ 

COVER PAGE - IN 



INORGANIC ANAUYSES DATA Sh~E7 

04 
:~IENT SAMPLE ID 

! ASC-EB 
! ':..ab Name: SOUTHWEST ::.AB OF_CK___ Cont:::-ac'::7ECELAW 

Sab Code: SWOK Case No. : 41411 SAS Nc. : -- SI::G No. : 414113 
Matrix (soil/waterJ WATER Lab Samole :D: 41411.12 
Level (low/med): LOW Date Recei·.red: 12/10/99 
~ Solids: 0~ 

Concent:::-ation Unics (ug/L or mg/kg d::-f weight; : UG/L 

c..-;.s No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

1

7440-43-9 
7440-47-3 
7440-48-4 
7 o -o a 44 - ~ -
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte 

Ant:.:ncny_ 
Arsenic 
Barium 
Be::-;llium 
Cadmium 

Concentration 

S.J 
3.3 

0.40 
0.30 
0.30 

rl 
~I 
u 
u 
u 
u 

Q iM I 
---1-:;-l 
---i~-i 
---1--1 

I :J I 
---~--1 

i?-1 ---;?. 

0.50 ul !Ch:::-omium_ _ __ ~::? 
11 cobal~-- ------, - u ·~ c ------~·olu ---:?-CODer 1. 
Lead. --
MercurJ_ 
Nickel 
Selenium -Sil·.rer 
Thallium 
Vanadium--Zinc 
Uranium 

I 

2.1) 
0.10 
0.80 
2.9 
2.0 
2.3 

0.90 
4.2 

10.5 

u---p-

~1 t: 
u p-
u 
B 
u 

p 

-=1 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Texture: 
Artifacts: 

FORM I - IN 



West Albany 1 Broken Arrow. Oklairoma 74012. Office (9 IS) 251-2858' 

CONTRACT: TECHLA W 
CASE: ~1~50 
SDG: ~1450 

INORGANIC :WETAL FRACTION: 

SDG :YARRA TIVE 

DATE: January 14. 2000 
SOW NO.: SW846 
EPISODE NO.: ~1450 

1 

Four total and five dissolved samples plus two :V[S/yfSD's were submined for ICP and Hg analysis. 0io major proolems occurred during the digestion or analyses of these samples. P!e:lSe see the DC-! (Sample Log-In Sheet) for sample conditions and cooler temperatures at receipt. The sample ·s :malyses were completed according to the following: 
SWLSOP# 
SWL-IN-205 
SWL-rN-207 

\1ethod SOP is based 
SW846 3010A. .3050A.. & 6010B 
SW846 7470A & 7471:\ 

Initial and Continuing Calibration Checks: ~o problems. 
Initial and Continuing Calibration Blanks: The following elements showed low level concentrations below the Contract Required Detection Limit in the Calibration Blanks: Sb. Hg, :V[g, 0ii. & Cu. No action required. 

Linearity near the CRDL (CR~ & CRI): ;.J'o problems. 
Preparation Blanks: The following elements showed low level concentrations below the Contract Required Detection Limit in the Preparation Blank: Cu. ~o action required. 
Lab Control Spikes: No problems. 
Matrix Spikes (and MSD): No problems. 
Duplicates (LCSD and MSD): :-io problems. 
Serial Dilution (ICP): The serial dilution was outside the control limits of 1 0~'0 for the following elements: Dissolved metals- Mn; total metals- Zn. All associated samples were flagged with an "E" on Form I's. No action required. 

SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than IDLs and the CRDL column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on an annual basis (SWOK SOP states between November and February) instead of requiring the quarterly change needed for IDLs. 



1 .- CLIENT SAMPLE ID J 
INORG~~=c ANALYSES DATA SHEET 

I GS-1 

Lab Name: SOUTHWEST LAB OF OK Contract:TECHLAW ~~~~--~~~ 
Lab Code: SWOK Case No.: ~1450 SAS No.: --- SLG No.: 41450 

Matrix (soil/wacer): WATER Lao Sample ID: 41450.07 

Level (low/med): LOW Date Recei.·red: 12/14/99 

~ Solids: 0~ 

Concentracion Uni~s (ug/L or mg/kg d~J weighc) : uG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7732-18-5 
7440-24-6 

Color Before: COLORLESS 
Co.lor After: COLORLESS 

Cormnents: 

Analyte Concent::-ation cl 

-
A.lum.J..num 
Anti.mony_ 5.0 u 
Arsenic 3.3 u 
Barium - 28.0 
Bervlliliffi 0.30 u 
Cadmium 0.90 3 
Calcium 
Cabal:: 2..7 u --Copper 2.9.0 B --Iron 
Lead ..., 1 

~-- u 
Magnes.J..um -
Manganese 
Mercurl' 0.10 'G 
Nickel·- 34.0 
PotassiUm -
Selenium 2.9 u 
Silver - 2.0 u 
Sodium--
Thallium 2.3 u 
Vanadium- 2.5 B -
Zinc 273 
Silicon -
Strcncium -

-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

Q M 

NR 
p i -::? -p -p 
-::? 
~ 

:? 

!::?= 
NR 
p 
NR 
NR 

'AVI 

~I 
p 
-p 

NR 
p 
-p 
-

E p 
- --- NR 

NR 

-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

CLIENT_ID#=GS-1 _______________________________________ __ 

FORM I - IN 



l C~IENT SAMPLE ID INORGAN:C .:U'J'Jl...L'ISES BAT.:;. SHEE":' 

, GS-:. DISS :Uab Name: SOUTHWEST ::..rlB OF OK __ """:""-="" Cont::::-act: TECHLAW i =~~--..,.-=-:-.,...,,--Lab Code: SWOK Case ~Jc. : ..J::..450 SAS No. : -- SDG No. : 4l450 Matrix (soil/water): WATER Lao Samole ID: 41450.08 Level (low/med): LOW Date Re~ei?ed: 12/14/99 %Solids: 0.0 

Concent::::-ation Uni::s :ug/L or mg/kg dry- ·.veigh::) : l_TG/:W_ 

c.:;.s No. i 
' 

I 7429-30-::J 
7440-36-0 I 7440-38-2 

I 7440-39-3 
7440-4:.-7 I 

I 

7440-43-9 I 

7440-70-2 I 
7440-48-4 I 

I 

7440-50-8 i 

7439-89-6 I 

7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7732-18-5 
7440-24-6 

Color Before: 
Co.lor After: 

Comments: 

Analyt:e 

- --Copper --Iron 
Lead 
Magnes~am 
Manganese 
Me:r-cury_ 
Nickel 
Potassr:.:mi 
Selenium 
Sihrer 
Sodium--
Thallium 
Vanadium--Zinc 
Silicon 
st::::-ontium 

24.2 

3A.40 

_____ 6110 

____ 45700 

____ 22-!00 
_____ 85.9 

Clarity Before: 
Clarity After: 

,.... 
M "" 
? 
NR:i 
NR 
NR 
NR 
NR 
p i 

NR 
NR 
p 
NR 
p 
-E p - -- NR 

NR 
p 
NR 
NR 
p 
NR 
NR 
NR! 
p 
p 

Texture: 
Artifacts: 

CLIENT_ID#=GS-1_DISS _____________________________________________ _ 

FORM I - IN 



1 .- C~IENT SAMPLE ID 
INORG~~~IC AN~YSES DATA SHEET 

MCO-FB 
Lab Name: SOUTHWEST LAB OF OK Contrac~:TECHLAW ·~~~--~~~ 
Lab Code: SWOK Case No.: 41450 SAS No.: -- SDG No.: 41450 
Matrix (soil/water): WATER Lab Samnle ID: 41450.05 
~evel (low/med): LOW Date Received: 12/14/99 
~ Solids: 0~ 

Concentration Uni<:s (ug/L or mg/kg dry ·.veighc;' : UG/L_ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-·66-6 
7732-18-5 
7440··24-6 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

I 

I ' I ~.nalyte Concentrationj 
I 

.~.L um::.:1um I 

I i 

c' Q :M 
I 

----:NR 
-.Zilltimony _ 

.;;.rsenic 
Barium -
Bervllilim 
Cadmium 
Calc::..1m-
Cobalt I 

Copper 
--I 

I --· Iron 
Lead 
Magnes::.um 
Manganese 
Mercu::::v 
Nickel·-
PotassiUm 
Selenium -Silver 
Sodium--
Thallium 
Vanadium--Zinc 
Silicon 
Strontium 

5.01 
3. 31 

0.401 
0.301 
0.301 

I 
::..71 
l.O 

2.l 

0.10 
0.80 

2.9 
2.0 

2.3 
0.90 
8.1 

u r? u 1 p-
u ; p-
u i?-
ul : P-

I , )ffi 

u I : P 
' u p-

u 

u 
u 
u 
u 
u 
u 
B -

p 

E --

Clarity Before: CLEAR 
Clarity After: CLEAR-

Texture: 
Artifacts: 

CLIENT_ID#=MCO-FB _________________________________________________ __ 

FORM I - IN 
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CLIENT SAMPLE ID 6 INORG~~IC -~A~YSES DATA SHEET 
~----------------1 
! MCO-FB DISS :..ab Name: SOUTHWES':' LAB OF CK __ -:-=-- Cont=ac~: TECHLAW 1 =--:-.----~,...,.-=-=-Lab Code: SWOK - Case Nc.: ~:450 SAS ~c.: --- S8G Nc.: 41450 Matrix (soil/wacer): WATER Lao Samnle :D: 41450.06 Level (low/med) : LOW Date Re~ei7ed: 12/14/99 ~Solids: 0~ 

Concent=ation Uni~s (ug/L cr mg/kg d.:::--.1 weight) 'JG/L 

Color Before: 
Co_lor After: 

Conunents: 

c.:;,s No. 

7429-90-:J 
7440-36-0 
7440-38-2 
7440-39-3 
7440-4:..-7 
7440-43-9 
7440-70-2 
7440-48--1: 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7732-18-5 
7440-24-6 

.-uJ. -- -- '-'-' --- - __ ._. I '-I Q 
""~a' v~"' 1' ,.... .. nc•=,.,.,t~at'"~ .. n I"/ 

A~um~num 1 32.:1TI/ ____ __ 
Antimony =J l_j ""--e~-~ I 
.--;. ... ;:, __ ..____ !-
Barium ....-- i-Ber;l2..:.~.lm 

1 . i-Cadmium "a',-.~•·m- ~-1-3 "- ____ ........, - = ~ : I , 

Ccbalt ! Copper=:= i-Ircn 24.2
1
U 

Lead_____ ----------==-~ Magnes:.um ------72 .9 Manganese 1.2 Mereu::--; 
Ni eke l · - ----------....= PotassiUm ~ -~ ...!!::.,j Selenium ----------
Sil·.rer 
Sodium--
ThalliUril 
Vanadium--Zinc 

2300 

Sili~c-o~n-- -----------~~ 89 .0 Strontium l.6 ------

Claritv Before: 
Clarity After: 

B 
u 
-
u 
-
-
-
-
-
u 
-
-
-
-
-
-
-
-
-
-

E - --

M 

~ 

NR 
NR 
NR 
NR 
NR 
? 
.:JR 
NR 
? 
NR 
p -p 
NR 
NR 
p 
NR 
NR 
p 
NR 
NR 
NR 
p 
-p 
-

-
-
-
-

Texture: 
Artifacts: 

CLIENT_ID#=MCO-FB DISS ______________________________________________ _ 

FORM I - IN 



1 .- CLIENT SAMPLE ID 7 
INORG~~IC -~~ALYSES DATA SHEET 

I MCWB-7 7B 
Lab Name: SOUTHWEST LAB OF OK __ -:-:- Cont::-act: TECHLAW I;:;;=;--.,"='"""--:-::-~.,-
Lab Code: SWOK - Case No.: 41450 SAS No.: --- SDG No.: 41450 
Matrix (soil/wacer): WATER Lac Samole ID: 41450.01 
Level (low/med): LOW Date Recei-red: 12/14/99 
~ Solids: 0~ 

Concent::-ation Units (ug/L or mg/kg dr£ weight) : UG/L_ 

c..:;s No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7732-18-5 
7440-24-6 

Color Before: COLORLESS 
Color After: COLORLESS 

Cotmnents: 

I Analyte Concentraticnlc Q IM I I : i 

-----1 1--A..L um:L::lUm I - ----- i NR 
Antimony=' s. o iu i P_ 
Ars~nic_ 3.31U IP 
Bar::..um 149 /' ~= 
Bervllilim 0. 3 0 I U =' 
cadm~um_l o.3o

1

1u ----rP= 
Calc:r.um . 1NR 
Cobalt- 1.7 1 U 'p 
Ccooer-- 1.0 U P-Iron --- NR 
Lead·--~- ______ 2.1 U 
Magnes:r.um ------------- - -----Manganese 
Mercurv 0.10 U 
Nickel~- _______ 5.2 ----
PotassiUm - ----
Selenium =========:~2-.~9 U 
Silver 2.0 U ----
Sodium--
Thallium ------~2-.~3 U ----
Vanadium- 1.3 B 
Zinc - -------5.3 B 
Silicon 
Strontium -------- -

-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

E 

-

NR 
NR 
;..v 
p 
NR 
p 

-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

CLIENT_ID#=MCWB-7.7B --------------------------------------------

FORM I - IN 



1 C:.IENT SAMPLE ID INORG.AlHC .Zl.NALYSES DATA SHEET 

MCWB-7 7B D ~ab Name: SOu~~~EST ~ OF OK Cont=act:TECHLAW ~ab Code: SWOK Case N.-c-.-:---=-~""":.450 SAS No.: -- S:CG No.: 41450 Matrix (soil/water) WATER Lao Samnle ID: 41450.02 Level (low/med) : LOW Date Re~ei7ed: 12/14/99 % Solids: 0.0 

Concent=ation Uni~s (ug/L or mg/kg dr; weight) : UG/:S 

.,.c,...,;;.-=s,...,...N....,o,..,... --:="- i Analy!:e Concent=ation I~ J 

7429-90-5 lrt.~um~~um_ 32.1/U 7440-36-0 rlilt~monv 

7440-38-2 !Ars~nic~ --------------~--7440-39-3 Bar~um 
7440-41-7 l3er;l~~ 7440 4;, 9 1,...-dm~'"m --------~-- - - -- - \..Cl .... u.. 
7440-70-2 lra·~""'~t:m- 22700 ! '- :1--:- •_: 7440-48-4 )CcDa..!...:. __ . 
7440-50-8 Coppe::::---7439-89-6 Iron 24.2 7439-92-1 Lead 
7439-95-4 Magnes:Lum 5750 7439-96-5 Manganese 1.2 7439-97-6 Mereu_;_ 
7440-02-0 Nickel 
7440-09-7 PotassiUm 7640 7782-49-2 Selenium 
7440-22-4 Silver -
7440-23-5 Sodium --

87900 7440-28-0 Thallium 
17440-62-2 Vanadium-
17440-66-6 Zinc -
'7732-18-5 Silicon 17100 I 

strontium 17440-24-6 156 
I 

Color Before: Clarity Before: Co.lor After: Clarity After: 
Comments: 

Q 

,.., 
.:. ---

i 
iM 

I 
I 

I 
I 
I 

I 
I 
I 
i 

I 

p 
NR 
NR 
NR 
NR 
NR 
p 

p 

Texture: 
Artifacts: 

CLIENT_ID#=MCWB-7.7B_DISS __________________________________________ __ 

FORM I - IN 



1 .- CLIENT SAMPLE ID 
INORG~~~=c ANALYSES DATA SHEET 

TA-18 DISS 
Lab Name: SOUTHWEST LAB OF OK Cont=act:TECHLAW Lab Code: SWOK - Case N-o-.-:--~~1450 SAS No.: --- SDG No.: 41450 
Matrix (soil/water) WATER Lao Samole ID: 41450.12 
Level (low/med): LOW Date Received: 12/14/99 
% Solids: 0~ 

Concent=ation Units (~g/L or mg/kg d=Y weight) : UG/L_ 

I • I c . I CAS No. .~a~yte oncent=atlcn 

7429-90-S A~umlnum 1 251

1 

7440-36-0 Antimcnv-1 
7440-38-2 Arsenic:..=! 
7440-39-3 Barlum / 
7440-41-7 Berjl2.Illm I 
7440-43-9 Cadmi"..lm I / 
7440-70-2 

-I Calcium i 1l800 
7440-48-4 Cabal:: --1 I 
7440-50-8 Coooer---1 I -- -I 7439-89-6 Iron 461 
7439-92-1 Lead 
7439-95-4 Magnes:.um 3710 
7439-96-5 Manganese 128 
7439-97-6 Mercurr 
7440-02-0 Nickel·--
7440-09-7 PotassiUm 3080 
7782-49-2 Selenium 
7440-22-4 Silver -
7440-23-5 Sodium--- 16800 
7440-28-0 Thallium 
7440-62-2 Vanadium--7440-66-6 Zinc 
7732-18-5 Silic::n 14800 
7440-24-6 Strom:L1m 80.0 

Color Before: Clarity Before: 
Color After: Clarity After: 

Comments: 

I 
I 

c Q IM 
--1--1 I :J 

--1: 
-----/: 
---INR 

I 'p I 
-1 NR 

E -- ---

NR 
p 
NR 
p 
p-
NR 
NR 
p 
NR 
NR 
p 
NR 
NR 
NR 
p 
p-

Texture: 
Artifacts: 

CLIENT_ID#=TA-18 DISS--------------~------------------------------

FORM I - IN 



l C~IENT SAMPLE ID INORGAL~IC ~~ALYSES DATA SHEET 

I TW-8 Lab Name: SOUTHWEST ~ OF OK ____ ~ Ccntract:TECHLAW Lab Code: SWOK - Case No.: ~~450 SAS No.: --- SDG No.: 41450 Matrix (sail/water) WATER Lao Samnle ID: 41450.03 Level (law/med): LOW Date Received: :2/14/99 % Solids: 0.0 

Concent:::-ation Uni-:s (ug/L or mg/kg d:::--..r v1eighc) : UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-48-4 
7440-50-3 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
7732-18-5 
7440-24-6 

Calor Before: COLORLESS 
Ca.lor After: COLORLESS 

Comments: 

Analyte jconcentration~~ Q ):_ 

~~T~~~~-~1 s.ol1u j~ Arsenic~ 3.3 U IPP_ Barium 6.91B 
Eer..rl.:..IUIDJ o. 30 u I:?= Cadmi urn_ 0 . 3 0 ) U 1 P Cal~,~m j 1 INR -~-I Til I P u p-

-Ccba_:. 1 ~ 

- • I Conner-- I 
rran --
Lead 
Maanes.J..um 
Manganese 
Mercu:::--r 
Nickel~-
PotassiUm 
Selenium 
Silve::- -
Sodium--
Thallium 
Vanadium-
Zinc -
Silicon 
Strontium 

1.0 

4.4 

0.10 
0.80 

2 . .9 
2.0 

2.3 
5.5 
468 

NR 
p 
NR 
NR 

U AV u p 
NR u p u p-
NR u p 

E p-
E p-

·--NR 
NR 

Clarity Before: CLEAR 
Clarity After: CLEAR-

Texture: 
Artifacts: 

CLIENT_ID#=TW-8 __________________________________________________ __ 

FORM I - IN 
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l CLIENT SAMPLE ID INORG;~~IC -~ALYSES DATA SHEET 

TW-8 DISS Lab Name: SOUTHWEST LAB OF OK __ ~ Contract: '!'ECHLAW Lab Code: SWOK Case No.: 41450 SAS No.: --- SDG No.: 4l450 Matrix (soil/wacer): WATER Lab Sample ID: 41450.04 Level (low/med): LOW Date Received: 12/14/99 ~ Solids: 0~ 

Concentration Units (ug/L or mg/kg drJ weight) : UG/L_ 

Color Before: 
Co,lor After: 

Comments: 

-"-J- -:;, ....... L.. 
7440-36-0 Antimonv-1 
7440-38-2 

. --I 
Ars~n~c-1 

7440-39-3 Bar:.um . 

I Analyte fconcentrationic) Q IM 
~7~4~~~a~g~o~-~ =A~l-u_m _____ u_m_l 3- l 1 U~-----~~ 
CAS No. 

-I 7440-41-7 Berrl2.:.um 1 

7440-43-9 Cadmium_! 
7440-70-2 1 Calcium . ll700 
7440-48-4 Cabal:. -r 
7440-50-8 Copper= 
7439-89-6 Iron 24.2 
7439-92-1 Lead 
7439-95-4 Magnes~um 4l80 
7439-96-5 Manganese 1.7 
7~39-97-6 Mercur,t 
7440-02-0 Nickel -
7440-09-7 PotassiUm 1740 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium-- 12600 
7440-28-0 Thallium 
7440-62-2 Vanadium-
7440-66-6 Zinc 
7732-l8-5 Silicon 32600 
7440-24-6 Strontium 53.3 

Clarity Before: 
Clarity After: 

I 
I 
I 
I 
I 

E ----

NR 
NR 
'P 

NR:! 
NR 

p 

p 

Texture: 
Artifacts: 

CLIENT_ID#=TW-8_DISS ______________________________________ ~---

FORM I - IN 
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TM 

West Albany i Broken Arrow.·Oklanoma i4012! Office (91S) 251-2858 I Fax (918) 251-2599 

CONTRACT:TECHLAW 
CASE: 41407 
SDG: 41407 

INORGANIC METAL FRACTION: 

SDG NARRATIVE 

DATE: January 14.2000 
SOW NO.: SW846 
EPISODE NO.: -H407 

Seven water samples plus one MS/MSD were submitted for ICP and Hg analysis. :-io major problems occurred during the digestion or analyses of these samples. Please see the DC-I (Sample Log-In Sheet) for sample conditions and cooler temperatures at receipt. The sample· s analysis was completed according to the following: 

SWLSOP# 
SWL-IN-205 
SWL-IN-207 

:\fethod SOP is based 
SW846 3010A. 3050A. & 6010B 
SW846 7470A & 7471A 

Initial and Continuing Calibration Checks: No problems. 

1 

Initial and Continuing Calibration Blanks: The following elements showed low level concentrations below the Contract Required Detection Limit in the Calibration Blanks: Ba Cd. Cu. Ni. Se. TI, & U. No action required. 

Linearity near the CRDL (CRA & CRI): No problems. 
Preparation Blanks: The following elements showed low level concentrations below the Contract Required Detection Limit in the Preparation Blank: Cd, Cu. Se. & U. No action required. 
Lab Control Spikes: No problems. 

Matrix Spike (md MSD): No problems. 

Duplicates (LCSD and MSD): No problems. 

Serial Dilution (ICP): No problems. 

SW846 MDLs: The IDL column on the Form lOs contain our :tviDLs rather than IDLs and the CRDL column on the Form 1 Os contain our PQLS rather than CRDLs. :MDLs are done on an annual basis (SWOK SOP states between November and February) instead of requiring the quanerly change needed for IDLs. 

~ Debo - . Inman 
Inorganic Program Manager 



1 .- CLIENT SAMPLE ID 
INORGANIC ANA4YSES BATA SHEET 

I MC0-1 
Lab Name: SOUTHWEST LABORATORIES Cont=act:TECHLAW ~~~~-~~=-Lab Code: SWOK - Case No.: 41407 SAS No.: SDG No.: 41407 
Matrix (soil/water): WATER Lac Samole ID: 41407.02 
Level (low/med): LOW Date Received: 12/10/99 
% Solids: __ o~ 

Concent=ation Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: COLORLESS 
Color After: COLORLESS 

Conunents: 

Analyte Concent=ation c/ 
Ant~mony_ 5.0 u 
Arsenic 3.3 3 
Barium - 48.6 
BerylliUm 0.30 u 
Cadmium 0.54 B 
Cobalt 1.7 u --Conner 10.2 3 
Lead. -- 2.1 u 
Mercur; 0.10 u 
Nickel~- 10 B 
Selenii:lrit 2.9 u 
Silver - 2.0 u 
Thallii:lrit 3.0 B 
Vanadium- 0.90 u 
Zinc - 15.5 B 
Uran~um 19.2 B -

-
-
-
-
-
-
-
-
-I ·--
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q M 

p 
-p -p -p -0 

IP-~ 
I -· I p ; 
iP-• 

~~/ 
p 
p -p -p -p -p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 
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1 .- CLIENT SAMPLE ID INORGANIC .~ALYSES DATA SHEET 
I 
I MC0-2 Lab Name: SOUTHWEST LABORATORIES Contrac~:TECBLAW ~~~~--~~=-Lab Code: SWOK - Case No.: 4:407 SAS No.: SDG No.: 4l407 Matrix (soil/wacerJ: WATER Lao Sam~le ID: 41407.03 Level (low/med): LOW Date Received: 12/10/99 %- Solids: 0-:G 

Concentracion Units (ug/L or mg/kg drJ weight) : UG/L_ 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-6l-1 

Color Before: COLORLESS 
Cqlor After: COLORLESS 

Comments: 

Analyte icancent~atian ~ ___ Q ___ IM 
A.nc.:..monv I s.o,u i"P .l\rsenic:...= l3. 41- I P= Bar.:.. urn l2l 'I op __ ,,...---, -
Be~J~~.:..um 0.68 B ____ __ Caam~um I 0.30 U ------/'Pp __ -Cobalt-- 2.2 B 
Copper= 1 6 . 0 B ! P Lead 1 2.: U !p-
Mercurr I o .10 u .-::...v Nickel·-- 8 . 0 B P Selenium- 2.9 U P-Silver - 2.0 U P-Thallium- 2.6 3 -p 
Vanadi urn= 2 . 8 B 
Zinc 14.5 B Uran.:..um 21.2 B ------1 ~~ 
--------- ~------------ - --------------- ------------- - --------------- ------------- - --------------- ------------- - ------ --- ------

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

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Texture: 
Artifacts: 
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1 .- CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

MC0-3 
Lab Name: SOUTHWEST LABORATORIES Contract:TECF.rLAW 
Lab Code: SWOK - Case No.: 4l407 SAS No.: SDG No.: 41407 
Matrix (soil/water): WATER Lao SarnDle ID: 41407.04 
Level (low/med): LOW Date Received: 12/10/99 
~ Solids: 0~ 

Concent=at~on Units (ug/L or mg/kg drJ weight) : UG/L_ 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: COLORLESS 
Cqlor After: COLORLESS 

Comments: 

Analyte c . I oncent=at~cn c 
Ant:.mony_ 5.0 u 
Arsenic 3.3 u 
Bar~um - 49.5 
BerylliUm 0.30 u 
Cadmium 0.85 B 
Cobalt 1.7U 
Copper=! 10.0IB 
Lead 2.:tU 
Merc'..lrl ! 0.10 u 
Nickel-- 10.3 B 
Selenium 2.9 u 
Silver 2.0 u 
Thallium 5.4 B 
Vanadium- 0.90 u 
Zinc 16.9 B 
Uran~um 16.7 B -

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

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q M 

p 
-p 
-p -p -p 
-p 
-p 
-p 

AV 
p 
-p -p -p 
-p -p -p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 
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1 .- CLIENT SAMPLE I~ INORGANIC ANA4YSES DATA SHEET 

I MC0-5 Lab Name: SOUTHWEST LABORATORIES Contract:TECHLAW i Lab Code: SWOK - Case No.: 41407 SAS No.: SD~~G~N~o-.-:--4~1~4~0~7-Matrix (soil/water): WATER Lao Sample ID: 41407.05 Level (low/rnedl : LOW Date Received: 12/10/99 % Solids: 0~ 

Concentration Units (ug/L or rng/kg dr-.1 . ..,eight) : UG/L_ 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration cl 
A.nt:::.rnony_ .3.0 u 
Arsenic 3.3 u -Barium 

92.41 BerylliUr!i 0.30 u 
Cadmium_ 0.46 B 

:1.. 71 ul Cobalt --Cooner I 2.4/B Lea a -, 2.1 u 
Mercury_ 0.10 u 
Nickel 8.2 B 
Selenii:i!n 2.9 u 
Sil"Ter 2.0 u 
Thallium 2.3 u Vanadium- 0.90 u 
Zinc 4.7 B 
Uran::.um_ 10.5 u 

-
-
-
-
-I 

I _, 

] 
I -

-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

I 
Q IM 

I 
IP 
IP= 
iP-~ iP 
I:?-, 
I _, 
: o I 
IP=! 
~~~! 
l· v 
p -p -p -p 
-p -p 
-p 
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 
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1 .- CLIENT SAMPLE ID 
INORGANIC AN~SES DATA SHEET 

MC0-6 
Lab Name: SOUTHWEST LABORATORIES Contract:TECHLAW 
Lab Code: SWOK - Case No.: 41407 SAS No.: SDG No.: 41407 
Matrix (soil/water): WATER Lac Samole ID: 41407.08 
Level (low/med) : LOW Date Received: 12/10/99 
~ Solids: 0~ 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: COLORLESS 
Co.lor After: COLORLESS 

Comments: 

Analyte Concentration c 
Ant1.mony 5.0 u 
Arsenic - 3 .31U 
Barium 87.0 
BerylliUm 0.30 -u 
Cadmium 0.92 B 
Cobalt 1.7 u 
Copper= 2.7 B 
Lead 2.4IB 
Mercury 0.10 u 
Nickel - 9.3 B 
Seleniti!n 2.9 u 
Silver - 2.0 u 
Thalliti!n 2.4 B 
Vanadium- o.9o'u 
Zinc - 11.9 B 
Uran1.um 21.2 B -

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

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q M 

p 
-p -p -p -p 

lp= 

1~-
AV 
p -p -p -p -p -p -p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 
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1 .- CLIENT SAMPLE ID INORGANIC ANALYSES BATA SHEET 

MC0-7 Lab Name: SOUTHWEST LABORATORIES Contrac~:TECHLAW Lab Code: SWOK - Case No.: 4l407 SAS No.: SDG No.: 41407 Matrix (soil/wa~er): WATER Lac Samole ID: 41407.09 Level (low/med): LOW Date ~eceived: 12/10/99 ~ Solids: 0~ 

Concent:::-ation tTnits (ug/L or mg/kg drJ weight) : UG/L_ 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-30-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: COLORLESS 
Cqlor After: COLORLESS 

Conunents: 

.~alyte !concentration c' Q IM 
----1-Ant::..monv _____ 3. 0 

1 

U ,
1 
~-.">.rsenic·- 3.3 U ,.:-Barium-- 237 lp-

BervlliUffi 0. 3 0 U P-Cadmium 7.6 P-Cobalt -- _____ 1. 7 U ___ P-Cotmer-- ______ l. 2 B P-
Lead. __ ::: ----~2.1 u ____ P-Mercur; o .10 U _____ .~v Ni eke 1 · - 7 . 8 B P Selenium- -----2.9 U 
Silver - 2.0 U ---
Thallium- 2.7 B 
Vanadium- 2.4 B 
Zinc 7.8 B 
Uran~um 20.0 B 
-------- --------- ---1: __ = 
-------- ------------ - ---- --------- ------------- - ---- ---------- ------------- ---------- ------------- -----------------------------------

- -------------
Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Texture: 
Artifacts: 



1 .
INORGANIC ANA4YSES DATA SHEET 

Lab Name: SOUTHWEST LABORATORIES Contract:TECHLAW 

CLIENT SAMPLE ID 

,------
1 

MT-4 

Lab Code: SWOK - Case No.: 41407 SAS No.: SDG No.: 41407 
Matrix (soil/water): WATER Lao ~amole ID: 41407.01 Level (low/med): LOW Date Received: 12/10/99 
~ Solids: o~ 

Concentration Unit.s (ug/L or mg/kg- dry weight) : UG/L_ 

c.:;.s No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

Analyte Concentration c 
Ant~mony_ ::,.0 u 
Arsenic 3.3 u 
Barium - 139 
Eery l:!. IUffi 0.30 u 
Cadmium 0.92 B 
Cobalt 1.7 u --Cooner ..., ~ 

.<:;.:J B --Lead. 2.1 u 
Mercury 0.10 u 
Nickel - 6.1 B 
selenium 2.9 u 
Silver 2.0 u 
Thallium 3.1 B 
Vanadium- 1.2 B 
Zinc - 6.9 B 
Uran:.um_ 27.4 B 

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

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q M 

p -p 
-p -p -p 
-p 

to-: 
- I IP_, 
.-:c..v 
p 
-p 
-p 
-p 
-p 
-p 
-p 
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 
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SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
!700 West Albany I Broken Arrow. Oklahoma 74012 .'Office (918) 251-2858 I Fax (918) 251-2599 

SDG NARRATIVE 

CONTRACT:TECHLAW 
CASE: 41405 
SDG: 41405 

INORGANIC :WETAL FRACTION: 

DATE: 1112/00 
SOW NO.: SW846 
EPISODE NO.: 41405 

Seven water samples. plus one matrix spike and one matrix spike duplicate were submitted for 
ICP analysis. No major problems occurred during the digestion or analysis of these samples. 
Please see the DC-1 (Sample Log-In Sheet) for sample conditions and cooler temperatures at 
receipt. The sample· s analyses was completed according to the following: 

SWL SOP# 
SWL-IN-205 

Method SOP is based 
SW846 3010A. 3050A. 6010B 

The samples were filtered prior to analysis. The Form 13 indicates the volume of sample filtered 
prior to analysis. 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: No problems. 

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

Lab Control Spikes: No problems. 

Matrix Spikes (and MSD): No problems. 

Duplicates (and MSD): No problems. 

Serial Dilution (ICP): The water serial dilution was outside the control limits of 10% for the 
following elements: K. Na All associated samples were flagged with an "E" on Form I's. 
No action required. 

SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than IDLs and the 
CRDL column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on an 
annual basis (SWOK SOP states between November and February) instead of requiring the 
quarterly change needed for IDLs. 

Sincerely, 

g;_~ -
Susan S. Turner for ... 
Deborah J. Inman 
Inorganic Program Manager 

• l. 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

I MC0-1 DISS 
Sab Name: SOUTHWEST LAB OF OK ___ ~ Cont~act:TECHLAW 
~ab Code: SWOK - Case No.: 41405 SAS No.: SDG No.: 41405 
Ylatrix (soil/water) WATER Lan Samole ID: 41405. 02 
:..evel (low/med) : LOW Date Received: 12/10/99 
~ Solids: 0~ 

Concent~ation Units (ug/L or mg/kg dr/ weight) : UG/L_ 

:olor Before: 
:alar After: 

:omments: 

CAS No. 

7429-90-5 
7440-70-2 
7439-89-6 
7439-95-4 
7439-96-5 
7440-09-7 
7440-23-5 
7732-:!..8-5 
7440-24-6 

.rrn.alyte Concentration c 

Alum~num 32.1 u 
Calcium 778001 
Iron -- 24.2 u 
Magnes~um 4560 
Manganese 1.2 u 
Potassium! 9400 
Sodium 44600 -
Silicon- 21800 -
Strontium' 143 -

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

Q [:_ 

1P --,p= 
-----1~= 

~ l ":1-

-E---j ?
~-- --i p= 
____ [?_ 

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

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

Clarity Before: Texture: 
Clarity After: Artifacts: 

FORM I - IN 



U.S. EPA - C::::..P 

~ - c::::..IENT SAMPLE ID INORGANIC AN~YSES DATA SHEET 

MC0-2 DISS Lab Name: SOUTHWEST LAB OF OK Cont=act:TECHLAW ~ab Code: SWOK Case No.: 41405 SAS No.: --- SDG No.: 41405 Matrix (soil/wacer): WATER Lao Samnle :D: 41405.03 Level (low/med): LOW Date Received: 12/10/99 % Solids: 0~ 

Concent=aticn Units (ug/L or mg/kg d~z weight) : UG/L_ 

CAS No. I A.nalyte Concent=ationlc Q IM I 

I? 7429-90-;, Aj_um~num_ 10013 
I -7440-70-2 Calcium_ 21700 !P_ 7439-89-6 ::ron 2.2400 -
/?_ 7439-95-4 Magnes:.um 5490 - !P 7439-96-5 Mancranese 1730 - IP= 7440-09-7 Potassium 35301- E IP 7440-23-5 Sodium 31500 = -- --1 -E !? 7732-18-5 Sil.:.::~n- 38500 - --;p-

7440-24-6 Strontium ~ .., ~ 
.J..~ j_ 

-
? - -

- -
- -
- -
- -- -
- -
- -- -- -
- -
- -
- -
- -
- -
- -·- - -
- -
- -
- -
- -
- -
- -
- =I -

Color Before: Clarity Before: Texture: Color After: Clarity After: Artifacts: 
Comments: 

FORM I - IN 



-U.S. EPA- CL.i? 0 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

MC0-3 DISS 
Lab Name: SOUTHWEST LAB OF OK Contract:TECHLAW 
~ab Code: SWOK Case N-o-.-:~4~1405 SAS No.: --- SDG No.: 41405 
Matrix (soil/water) WATER Lao Samole ID: 41405.04 
~evel (low/medl: LOW Date Received: 12/10/99 
~ Solids: 0~ 

Concentration Units (ug/L or mg/kg d::::y •t~eight J : UG/L_ 

CAS No. Analyte Concent:::ation c Q M 

7429-90-:= A.l.Um~:lum 32.1 u p 
-

7440-70-2 Calcium 79400 p 

7439-89-6 Iron 24.2 u p --
7439-95-4 Magnes~um 4740 p 

7439-96-5 Manganese 1.2 u p -
7440-09-'7 Potassium 9900 ~ p -.c:. 
7440-23-3 Sodium 45600 - --E --- p -

7732-18-5 Silicon-- 22300 - - --- p -I 

7440-24-6 St:::ontic:.m 147 - p-~ - ' - _, 
- -
- -
- --
- --
- --
- -
- --
- -
- -
- -
- --
- --
- -
- --
- --
- --
- -
- --
- -
- -
- -
- -
- --
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID INORGANIC ANALYSES DATA SHEE7 
i 

I
I MC0-5 DISS ~ab Name: SOUTHWEST LAB OF OK ___ ~ Cont=act:TECHLAW ~ab Code: SWOK Case No.: 41405 SAS No.: SDG No.: 41405 ~atrix (soil/wafer) WATER Lac Samnle ID: 41405.05 Level (low/med): LOW Date Re~eived: 12/10/99 % Solids: 0-:0 

Concentration Units (ug/L or mg/kg dr..r ·,qeight) : UG/L_ 

::alar Before: 
Color After: 

Conunents: 

c..:;s No. Analyte lconcent=aticnlc/ Q JM 
=7~4~2~9~--9~0~-==- Alum~num ~----------~~1 ~~~-.-:Ju'------jP_ 
7440-70-2 Calcium 321001- IP 7439-89-6 Iron 24.2 U lP-7439-95-4 Magnes~um 3230 /P= 7439-96-5 Manganese 1.2 U IP 7440-09-7 Potassium 18300 E iP-1 7440-23-5 Sodium I 63400- --E---:p-; 7732-18-5 Silica~! 17700 -~-- --.p-' 7440-24-6 Strontium 136 -~------:~--1 i --

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

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

Clarity Before: Texture: Clarity After: Artifacts: 

FORM I - IN 

., 
I 



8 
U.S. EPA - C:.:;? 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

MC0-6 DISS 
Sab Name: SOUTHWEST LAB OF OK Contract:TECHLAW 
Lab Code: SWOK - Case N-o-.-=--±-1405 SAS No.: -- SDG No.: 41405 
~atrix (soil/water): WATER Lac Samole ID: 41405.08 
Level (low/med): LOW Date Received: 12/10/99 
% Solids: __ o~ 

Concentration Units (ug/L or mg/kg dr.f weight) : UG/L_ 

CAS No. Analyte Concent:::ation c Q M 

7429-90-5 Alum~num 32.1 u p 
-

7440-70-2 Calcium 31900 ? 
7439-89-6 Iron 24.2 u p --
7439-95-4 Magnes~um 3130 ? 
7439-96-5 Manganese 1.2 u p -
7440-09-7 Potassium 18300 E p -- -- -- -
7440-23-5 Sodium 65800 E p 

7732-18-5 Silicon- 17600 - - -- p -
7440-24-6 st:::ont:.um 135 - p -

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

I -
-

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 



U.S. EPA- C:.P 

1 C~IENT SAMPLE ID INORGANIC -~~ALYSES DATA SHEET 
I 

Lab Name: SOt~EST LAB OF OK Ccntrac~:TECHLAW I
I MC0-7 DISS 

~ab Cede: SWOK Case No.: ~l405 SAS No.: SDG No.: 41405 !'latrix (soil/water) : WATER Lao Samnle ID: 41405. 09 ~evel (lcw/med): LOW Date Received: l2/10/99 ~ Solids: 0~ 

Ccncentrat:icn Uni~s (ug/L or mg/kg dry weight) : UG/L_ 

:clor Before: 
:olcr After: 

Comments: 

CAS No. I Analyte ~Concentration C Q /M 
";:;"7...,.4"""2-:::9,....-"""9""'0,..._ ..... 5=-- A.l. um~n urn_ ~~ 4 8 . 0 3 /-P-_ 7440-70-2 Calc~um__ 28000 ______ 1P_ 7439-89-6 Iron 24.2 U P 7439-95-4 Maanes~uml 6720 ------ P-7439-96-5 Manganese 1.2 U P-7440-09-7 Potassium! 23700 --=~--- P-
7440-23-5 S?~~um___ 80800 =1==3=== P= 7732-18-5 S~.l.~CC~--i 18600 P_ 7440-24-6 St:::-cnt:.um 185 ~ 

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

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

I -
-

- -
-
-
-
-
-
-
-
-

Clarity Before: Texture: Clarity After: Artifacts: 

FORM I - IN 



U.S. EPA - C~:? 10 
1 CLIENT SAMPLE ID 

INORGANIC ANALYSES DATA SHEET 

I MT-4 DISS 
~ab Name: SOUTHWEST LAB OF OK:------~ Cont=act:TECHLAW ~~~~--~~~-
~ab Code: SWOK Case No.: 41405 SAS No.: ----- SDG No.: 41405 
1atrix (soil/water): WATER Lao Samole ID: 41405.01 
~evel (low/med): LOW Date Received: 12/10/99 
~ Solids: 0~ 

Concentrat~on Units (ug/L or mg/kg drf weight) : UG/L_ 

:alar Before: 
:alar After: 

:anunents: 

c:;.s No. 

7429-90-5 
7440-70-2 
7439-89-6 
7439-95-4 
7439-96-5 
7440-09-7 
7440-23-5 
7732-18-5 
7440-24-6 

Analyte Cancent=atianlc 

A.J.um~num 38.3 B 
Calcium 24000 
Iron 24.2 u 
Magnes~um 

I 

5830 
Manaanese 1.2 u 
Potassium 6950 -Sodium 94900 -Silicaz:._J 18500 
St=ont::..umJ 154 -

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

Clarity Before: 
Clarity After: 

FORM I - IN 

Q M 

p 
-p 
-p -p -p 
-2 p ---- ----- -';;' IP .... ---- --! ;J-

-p 
-

-
----
----
----
-
-
-
-
----
-
-
-
-
-
----
-
----
-
----
-
-
-
-
-
Texture: 
Artifacts: 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
1700 West Albany I Broken Arrow. Oklahoma 74012/ Office (918) 251-2858 I Fax (918) 251-2599 

SDG N-ARRATIVE 

CONTRACT: TECHLAW 
CASE: -U535 
SDG: -4.1535 

INORGANIC VIETAL FRACTION: 

DATE: 1/19/00 
SOW NO.: SW846 
EPISODE NO.: -U535 

001 
-096 

Three water samples were submitted for ICP analysis. No major problems occurred during the 
digestion or analysis of these samples. Please see the DC-1 (Sample Log-In Sheet) for sample 
conditions and cooler temperatures at receipt. The sample's analyses was completed according 
to the following: 

SWL SOP# 
SWL-IN-205 

Method SOP is based 
SW846 3010A. 3050A. 6010B 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: The following elements showed low level 
concentrations below the Contract Required Detection Limit in the Calibration Blanks: U II 
No action required. 

Linearity near the CRDL (CRA & CRI): No problems. 
Preparation Blanks: No problems. 
Lab Control Spikes: No problems. 
Duplicates (LCSO): No problems. 

SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than IDLs and the 
CRDL column on the Form 1 Os contain our PQLS rather than CRDLs. MDLs are done on an 
annual basis (SWOK SOP states between November and February) instead of requiring the 
quarterly change needed for IDLs. 

Sincerely, 

9=-:::>-
Susan S. Turner for ... 
Deborah J. Inman 
Inorganic Program Manager 



U.S. EPA - CLP 003 
1 CLIENT SAMPLE ID 

INORGANIC .~ALYSES DATA SHEET ,-------
1 

PM-1 
Lab Name: SOUTHWEST LABORATORIES Contract:TECHLAW 
Lab Code: SWOK - Case No.: 41535 SAS No.: SDG No.: 41~35 
Matrix (soil/water): WATER Lao Samole ID: 41535.01 
Level (low/med): LOW Date Received: :.2/18/99 
~ Solids: 0~ 

Concent::-ation Units (ug/L ·or mg/kg d:::y weigh::) : UG/L_ 

CAS No. 

7440-38-2 
7440-39-3 
7440-61-1 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

I 

/concentration 
I 

Analyte c 

Arsen~c 3.3 u 
Barium -
Uranium- ' l0.5 u -

-
1=1 

I -r -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q IM 

/im 
I p i 
I -I 

1= 
t-

i-
I 
i-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

--- -
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



U.S. EPA - c:.p 004 
1 C:.IENT SAMPLE ID INORGANIC ~~ALYSES DATA SHEET ,---------------

1 

PM-2 Lab Name: SOUTHWEST LABORATORIES Contract:TECHLAW Lab Code: SWOK - Case No. :~535 SAS No.: SDG No.: 41535 Matrix (soil/water): WATER Lao Samnle ID: 41535.03 Level (low/med): LOW Date Received: 12/18/99 % Solids: 0~ 

Concentration Units (ug/L or mg/kg dry weight) UG/L_ 

CAS No. 

7440-38-2 
7440-39-3 
7440-61-1 

Color Before: COLORLESS 
Color After: COLORLESS 

Catmnents: 

I 

Analyte Concentrationjcl 

Arsen~c r-
Barium - 24.0 B 
Uranium_ -

-
-
-
-
-
-
-
-
-
-
-I -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q IM 
I 
NR 
p 
NR 

I ,_ 
j_ 
J_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
=I 
-
-
-
-
-
-
-
--
Texture: 
Artifacts: 



"'J.S. EPA - CLP 005 
CLIENT SAMPLE ID 

INORGANIC ANALYSES DATA SHEET 

0-4 
Lab Name: SOUTHWEST LABORATORIES Concract:TECHLAW 
Lab Code: SWOK - Case No.: ~l535 SAS No.: S~G No.: 41535 
Matrix (soil/wacer): WATER Lao Samnle :D: 41535.02 
Level (low/med): LOW Date Received: 12/18/99 
% Solids: 0~ 

Concentration Units (~g/L or mg/kg drf weight) : UG/L_ 

CAS No. 

7440-38-2 
7440-39-3 
7440-61-1 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

.::malyte Concentration c 
Arsen~c 3.3 u -Bari'-:lm __ 

1 
Uran~um ' 10.5 u 

-

=I 
=I 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q IM 
p 
NR 
p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. !700 West Albany I Broken Arrow, Oklahoma 74012 I Office (918) 251-2858/ Fax (918) 251-2599 

SDG NARRATIVE 

CONTRACT: TECHLA W 
CASE: 41451 

DATE: 1/12/00 
SOW NO.: SW846 
EPISODE NO.: 41451 

SDG: 41451 

INORGANIC METAL FRACTION: 

Four water samples were submitted for ICP analysis. No major problems occurred during the digestion or analysis of these samples. Please see the DC-1 (Sample Log-In Sheet) for sample conditions and cooler temperatures at receipt. The sample's analyses was completed according to the following: 

SWLSOP# 
S'\V'L-IN-205 

Method SOP is based 
SW846 30IOA. 3050A. 6010B 

The samples were filtered prior to analysis. The Form 13 indicates the volume of sample t1ltered prior to analysis. 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: The following elements showed low level concentrations below the Contract Required Detection Limit in the Calibration Blanks: Mg // No action required. 

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

SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than IDLs and the CRDL column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on an annual basis (SWOK SOP states between November and February) instead of requiring the quarterly change needed for IDLs. 

Sincerely, 

~Turner f:-=. 
Deborah J. Inman 
Inorganic Program Manager 

1 



U.S. EPA - CLP 3 
1 CLIENT SAMPLE ID 

INORGANIC ANALYSES DATA SHEET 

FB-6 7 DISS 
Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECHLAW 
Lab Code: SWOK Case No.: 41451 SAS No.: --- SDG No.: 41451 
Matrix (soil/water) : WATER Lao Sarnole ID: 41451.04 
Level (low/med): LOW Date Received: 12/14/99 
% Solids: __ o~ 

Concentration Units (ug/L or mg/kg dry weight) : UG/L_ 

CAS No. Analyte Concentration c Q IM 

7429-90-5 Alum~num 32.1 u p 
7440-70-2 Calcium 511 B ~=I 7439-89-6 Iron 24.2 u -
7439-95-4 Magnes~um 100 B p -
7439-96-5 Manganese 1.2 u p 

7440-09-7 Potassium 353 u p --
7440-23-5 Sodium 2340 p 

7732-18-5 Silicon-/ 89.0 u ? 
-

7440-24-6 Strontium 1.5 p -- -
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
- --
-- --
- --
- --
- --
- -
- -
- -
- -
- j= -
-

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 
CLIENT ID=FB-6.7 DISS ____________________________________________ ___ 

FORM I - IN 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
4 

INORGANIC ANALYSES DATA SHEET 

HOMESTEAD Lab Name: SOUTHWEST LAB OF OK:----~ Contract:TECELAW Lab Code: SWOK Case No. : 4.i451 SAS No. : -- SDG No. : 41451 Matrix (soil/water): WATER Lao Sample ID: 41451.06 Level (low/med): LOW Date Received: 12/14/99 %- Solids: o-:D 

Concentration Units (ug/L or mg/kg d=Y weight) : UG/L_ 

CAS No. Analyte Concentration c Q M 

7429-90-5 A.Lum~num 196 :3 p -7440-70-2 Calcium 7910 p 
7439-89-6 Iron 123 =l p -
7439-95-4 Magnes~um 2820 p -
7439-96-5 Manaanese 4.0 B p -
7440-09-7 Potassium 2190 B p --7440-23-5 Sodium 8160 ? 7732-18-5 Silicon- 16900 - ? -7440-24-6 Strontium 62.3 - ? -- -

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Conunents: CLIENT_ID=HOMESTEAD_DISS __________________________________________ __ 

FORM I - IN 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

CLIENT SAMPLE ID 

PA-6 7 DISS 
Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECHLAW 
Lab Code: SWOK Case No. : 41451 SAS No. : --- SDG No. : 41451 
Matrix (soil/water): WATER Lao Samole ID: 41451.02 
Level (low/med): LOW Date Received: 12/14/99 
% Solids: o~ 

Concentration rynits (ug/L or mg/kg dr.f weight) : UG/L_ 

CAS No. Analyte Concentrationlc Q M 

7429-90-5 A.Lum~num 121 B p -7440-70-2 Calcium 12900 p 
7439-89-6 Iron 79.8 B p -

-7439-95-4 Magnes~um 4140 p 
7439-96-5 Manganese 2.0 B p -
7440-09-7 Potassium 2470 B p --7440-23-5 Sodium 15800 p 
7732-18-5 Silica~ __ ! 13800 - p - I 

7440-24-6 Stront~um 90.2 - p -- -
- -
- -- --- -
- --
- -
- --
- -
- --
- -
- --
- -
- --
- -

. - -
- - -

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comments: 
CLIENT_ID=PA-6.7_DISS ___________________________________________ ___ 

FORM I - IN 

5 



U.S. EPA - CLP 
E 

1 CLIENT SAMPLE ID INORGANIC ANALYSES DATA SHEET 

STARMER Lab Name: SOUTHWEST LAB OF OK Contract:TECHLAW Lab Code: SWOK - Case N:-o-.-:__,.4...,...1451 SAS No.: -- SDG No.: 41451 Matrix (soil/water): WATER Lao Sample ID: 41451.08 Level (low/med): LOW Date Received: 12/14/99 ~ Solids: o:O 
Concentration Units (ug/L or mg/k~ dry weight): UG/L_ 

I 

CAS No. Analyte Concentration c Q M 
7429-90-5 Alum~num 1 .., 1 

~..:.- B p 
-7440-70-2 Calcium_ 10300 p 

7439-89-6 Iron 63.7 B p --7439-95-4 Magnes~um 3570 p 
7439-96-5 Manganese 1.5 B p -
7440-09-7 Potassium 2380 B p -
7440-23-5 Sodium 106001 D -

Silicon- - I--7732-18-5 15900 p 
7440-24-6 Strontium 78.5 - p -- -

- -- -
- -
- -
- -
- -
- -
- -- -- -
- -
- -- -
- -
- -
- -
- -
- -- -
- -- -
- -- -- -Color Before: Clarity Before: Texture: Color After: Clarity After: Artifacts: 

Comments: CLIENT ID=STARMER DISS ___________________________________________ __ 

FORM I - IN 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
!700 West Albany I Broken Arrow. Oklahoma 74012 I Office (918) 251-2858 I Fax (918) 251-2599 

--
SDG NARRATIVE 

CONTRACT:TECHLAW 
CASE: 41488 

DATE: 1117/00 
SOW NO.: SW846 
EPISODE NO.: 41488 SDG: 41488 

INORGANIC METAL FRACTION: 

Three dissolved and one total water samples were submined for ICP analysis. No major 
problems occurred during the digestion or analysis of these samples. Please see the DC-I 
(Sample Log-In Sneet) for sample conditions and cooler temperatures at receipt. The sample's 
analyses was completed according to the following: 

SWLSOP# 
SWL-IN-205 

Method SOP is based 
SW846 3010A. 3050A. 6010B 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: The following elements showed low level 
concentrations below the Contract Required Detection Limit in the Calibration Blanks: Mg II 
No action required. 

Linearity near the CRDL (CRA & CRI): No problems. 
Preparation Blanks: No problems. 
Lab Control Spikes: No problems. 
Duplicates (LCSD): No problems. 

SW846 MDLs: The IDL column on the Form I Os contain our MDLs rather than IDLs and the 
CRDL column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on an 
annual basis (SWOK SOP states between November and February) instead of requiring the 
quarterly change needed for IDLs. 

Sincerely, 

~anS. Twnerfor ... 
Deborah J. Inman 
Inorganic Program Manager 

l 



U.S. EPA - CLP 

1 -- CLIENT SAMPLE ID 
INORGANIC ANAhYSES DATA SHEET 

BU-0 01 DISS 
Lab Name: SOUTHWEST LAB OF OK:----~ Contract:TECHLAW 
Lab Code: SWOK Case No.: 41488 SAS No.: --- SDG No.: 41488 
Matrix (soil/water): WATER Lac Samnle ID: 41488.06 
Level (low/med): LOW Date Received: 12/16/99 
!'5 Solids: 0-:G 

Concent:::-ation Units (ug/L or mg/kg dr.f weight) UG/L_ 

CAS No. Analyte ConcentraticnJcl Q IM 

1--7429-90-5 AJ.um~:J.um 47.3 B ,p 
7440-39-3 Barium - INR: 
7440-70-2 Calciu~ 21000 - jP_ 
7439-89-6 Iron 24.2 -u IP_ 
7439-95-4 Maones~uml 60101- iP 
7439-96-5 Mangan~se 1.7 B IP= 7440-09-7 Potass~um 3460 

=I 
:P 

7440-23-5 Sodium 26.500 fP= 7732-18-5 Silicon- 20700 lp-7440-24-6 Strontium 131 -
- IP_ 
- --
- --
- --
-

I= -
- --
- --
- --
- --
- --
- --
- --

I= 
--
--

I - --
- --
- --
- --
- --
- --
- --- --
- --

Color Before: Clarity Before: Texture: Color After: Clarity After: Artifacts: 

Conunents: 
CLIENT_ID=BU-O.Ol_DISS ______________________________________________ _ 

FORM I - IN 



U.S. EP.~ - CLP 

1 -- CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

C. onc_.,..act-: .· T-.o:C:'""~" '"'W II BULLDOG DISS Lab Name: SOTJTI:WEST LAB OF OK:--...,..,.. __ .::. ~ I 
Lab Cede: SWOK - Case No.: ~1488 SAS No.: --- SDG No.: 41488 
Matrix (soil/water): WATER Lao Samole ID: 41488.02 Level ( low/med) : LOW Date Received: 12/16/99 
~ Solids: 0~ 

Concentration Units (ug/L or mg/kg dry weight) UG/L_ 

CAS No. I .i:illa:.yte C:mcentration I C J Q IM 
I I 1-7429-90-5 A..Lum~num 70.9 :J I~ 7440-39-3 Barium -

7440-70-2 Calcium- 21700 p 
7439-89-6 Iron - 29.9 B ~~= 7439-95-4 Maanes~um 5950 
7439-96-5 Manganese 1. SIB /P= 7440-09-7 Potassium 3620 

I~= 7440-23-5 Sodium 28300i-
7732-18-5 Silicon- 23800 - p 
7440-24-6 Strontium 133 - p -- -

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 
Comments: 

FORM I - IN 



U.S. EPA - c:.2 

1 -- CLIENT SAMPLE ID INORGANIC -~A4YSES DATA SHEET 

I PA-8 9 DISS Lab Name: SOUTHWEST LAB OF OK ___ ~ Contrac~:TECHLAW ~~~~--~~~-Lab Code: SWOK - Case No.: 41488 SAS No.: --- SDG No.: 41488 Matrix (soil/wacer): WATER Lao Samnle ID: 41488.04 Level (low/med): LOW Dace Received: 12/16/99 ~ Solids: 0~ 

Concentracion Units (ug/L or mg/kg d=-f 'N'eighc) : UG/L_ 

Color Before: 
Color After: 

Connnents: 

CAS No. 

7429-90-S 
7440-39-3 
7440-70-2 
7439-89-6 
7439-95-4 
7439-96-5 
7440-09-7 
7440-23-5 
7732-18-5 
7440-24-6 

M Q Analyte [concencracion/c 

A~u~~num_ 139/'3 ------
Bar~um 
Calcium-- 10800 
Iron 75. 1 B __ __ 
Magnes~um 3560 
Manaanese 6.2 B ____ __ 

/Potassium 2490 B 
•Sodium 11900 
Silicon-- 18000 p 
Stroncium 77.4 

I ________ --------------

Clarity Before: Texture: 
Clarity After: Artifacts: 

CLIENT_ID=PA-8.9 DISS _____________________________________________ _ 

FORM I - IN 



U.S. EPA - CL:i? 

l -- C:SIENT SAMPLE ID INORGANIC AN~YSES DATA SHEET 
~---------------
1 PM-5 Lab Name: SOUTHWEST LAB OF OK C~nt=act:TECHLAW I Lab C~de: SWOK - Case No.: ~1488 SAS No.: S~~~G~N~o-.-:--4~1~4~8~8-Mat=ix (soil/water): WATER Lao Samole ID: 41488.07 Level (low/med): LOW Date Received: 12/16/99 %- Solids: o-:-Q 

Concent=ati~n Units (ug/L or mg/kg dcy weight) 'JG/:::..._ 

CAS No. 

7429-90-5 
7440-39-3 
7440-70-2 
7439-89-6 
7439-95-4 
7439-96-5 
7440-09-7 
7440-23-5 
7732-18-5 
7440-24-6 

Color Before: COLORLESS 
Color After: COLORLESS 

Comments: 

I 

.:malyte lconcentrati~n cl I 
A...Lum~num -j 
Barium -

29.0 -, 
Calcium 

=! I=on 
Maones:.um I Manoanese -I 

Potassium -! 
' Sodium _, 
I Silicon-

=I St=ontium 

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

Clarity Before: CLEAR 
Clarity After: CLEAR-

FORM I - IN 

Q IM 

INR 
i? 
INR: 
INR I /NRI 
'NRI 
!in< I 
I l'.I"R I 
NR 
NR 

-
-
-
-
-
-
-
-
-
-
-

I -
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 



TM 

West Albany I Broken Arrow. Oklahoma 74012/ Office (918) 251-2858, 

CONTRACT:TECHLAW 
CASE: 41534 
SDG: 41534 

INORGANIC METAL FRACTION: 

SDG NARRATIVE 

DATE: 1114/2000 
SOW NO.: SW846 
EPISODE NO.: 41534 

Ten soil samples plus one MS/MSD were submitted for ICP and Hg analysis. ~o major problems 
occurred during the digestion or analyses of these samples. Please see the DC-1 (Sample Log-In Sheet) 
for sample conditions and cooler temperatures at receipt. The sample· s analysis were completed 
according to the following: 

SWL SOP# 
S\VL-IN-205 
S\VL-IN-207 

Method SOP is based 
SW846 3010A. 3050A. & 6010B 
SW846 7470A & 7471A 

This is an addendum package for-+ 1534 to include the results of the arsenic and nickel analysis on these 
samples. The results for arsenic and nickel were omitted from the original package. Therefore an 
addendum forms package was created to fix this oversight. 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: The following elements showed low level concentrations 
below the Contract Required Detection Limit in the Calibration Blanks: Sb, Tl. Ag, & Hg. No action 
required. 

Linearity near the CRDL (CRA & CRI): The CRI standard was outside of our in-house warning 
limits of70- 130%R for the following elements: Se & U. No action required. 

Preparation Blanks: The following elements showed low level concentrations below the Contract 
Required Detection Limit in the Preparation Blank: Ba. Ni, Cd, Ag, & Zn. No action required. 

Lab Control Spikes: No problems. 

Matrix Spike (and MSD): The following element was outside the control limits of 75-125% recovery: 
Sb. All associated samples were flagged with a "N" on Form I's. No action required. 

Duplicates (LCSD and MSD): No problems. 

Serial Dilution (ICP): No problems. 



TM 

West Albany I Broken Arrow, Oklahoma 74012 I Office (918) 251-2858 I Fax (918) 251-2599 

SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than 

IDLs and the CRDL column on the Form lOs contain our PQLS rather than CRDLs. NIDLs are done on 

an annual basis (SWOK SOP states between November and February) instead of requiring the quarterly 

change needed for IDLs. 

~ey~ 
~;;/';:<'// 
Deborah~(_ 
Inorganic Program Manager 



U. S . EP -~ - CLP 

1 c::,rENT SAMPLE I:J 
INORG~~IC -~~ALYSES DATA SHEET 

! AC-1 Lab Name: SOUTHWEST LAB OF OK~--~ Contract:TECHLAW 1 Lab Code: SWOK Case Nc.: 41534 . SAS No.: SD:=G~N~c-.-:--4~:~,~=~~3~4-Matrix (soil/wacer) SOIL Lan Samcle I~: 41534.06 Level (low/med): LOW- Date Recei?ed: :..2/18/99 ~ Solids: 93~ 

Concentracion Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-42.-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW--

Comments: 

I Analyte jcancentracianf:l Q j_M_ 
Ant:..mo. ny_l 0. 28 U1 N i:? ---j,..,-ArsenlC 2.2 ~~-Barium -- 77. 0 - """' 
BerylliUm!' 0. 70 ----1 P-
Cadmium 0. 06 B I?-
Ccbal~-- 2.7 ~~= 
Coccer---1 11. 3 1 ~-Lead ---1 12..4 8/ ""' 
M~rcu:y--1 0.13 AV N:..ckeJ. 4. 6 P 

I 
I 

i 
I 

Selenium- 0.34 B 
Silver - 0.12 U 
Thallium- 0.35 U 
Vanadium- 8.9 
Zinc 33.3 
Uranlum 4.2 

--------- _____________ !_ 

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

N -- ---
I 

p 

Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

I AC-2 
Lab Name: SOUTHWEST LAB OF OK______ Contract:TECHLAW i==~~--~~~-
Lab Code: SWOK Case No. : 41534 SAS No. : -- SDG No. : 41534 
Matrix (soil/water) SOIL Lao Sample :D: 41534.07 
Level (low/med) : LOW Date Received: 12/18/99 
% Solids: 95~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

Concentrationlc CAS No. .lillalyte 
I 

7440-36-0 Ant:.mony 0.28 u 
7440-38-2 Arsenic - 2.5 
7440-39-3 Barium -70.1 
7440-41-7 BerylliUm 0.65 -
7440-43-9 Cadmium 0.03 B --
7440-48-4 Cobalt 2.5 B ---
7440-50-8 Copper 9.5 
7439-92-1 Lead. --- 11.4 B 
7439-97-6 Mercurv 0.06 
7440-02-0 Nickel~-- 4.5 -
7782-49-2 Selenium 0.43 B 
7440-22-4 Silver - 0.12 u 
7440-28-0 Thallium 0.35 u 
7440-62-2 Vanadium- 9.4 
7440-66-6 Zinc - 31.8 -
7440-61-1 Uran~um 1.8 B --

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

Color Before: BROWN 
Color After: YELLO_W __ _ 

Clarity Before: 
Clarity After: CLEAR 

Cormnents: 

FORM I - IN 

I 

Q 

1: N - --lp-

N - --

-p 
-l? -p 
-p -.., 
-p 

AV 
p -p -p 

-p 
-p 
-p 
-p 
-

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

Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 

1 CLIENT SAMPLE I~ 
INORGANIC ANALYSES DATA SHEET 

I, AC-3 
Lab Name: SOUTHWEST LAB OF OK Contract:TECHLAW Lab Code: SWOK case N~c-.-:~4~1534 SAS No.: SDG No.: 41~34 
Matrix (soil/water) : SOIL Lab Samole ID: 41534.08 Level (low/med): LOW - Date Re~eived: 12/18/99 
%- Solids: 91. 6 

Concentration Units (ug/L or mg/kg dr.f weight) : MG;KG 

I CAS 
! 

No. .~alyte ConcentraticnJC 

o. 2slu 7440-36-0 AntJ.mony 
7440-38-2 Arsenic - 2. 3 I 
7440-39-3 Barium - 1-80.01_ 
7440-41-7 Bervll~ 0.741 
7440-43-9 Cadmium o.04IB 
7440-48-4 Cobalt 3.~1-7440-50-8 Copper= 8 . .;. 
7439-92-1 Lead l2.2jB 
7439-97-6 Mercury_ 0.05/-
7440-02-0 Nickel ::; .:1 

7782-49-2 Selenium o:s31a -7440-22-4 Silver 0.13 u 
7440-28-0 Thallium 0.50 B 
7440-62-2 Vanadium- 10.9 
7440-66-6 Zinc - 40.4 -
7440-61-1 UranJ..um 1.6 B -

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

Color Before: BROWN 
Color After: YELLO_W __ _ 

Clarity Before: 
Clarity After: CLEAR 

Comments: 

FORM I - IN 

Q 

N - --

N - --

M 

tJ -
? -p 
-p 
-

? -p -? -c 
..... ~ 
·""'- v 
? -p -p -? -p -p 
-p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

AC-4 
Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECHLAW 
Lab Code: SWOK Case No. : 41534 SAS No. : --- SDG No. : 41534 
Matrix (soil/water): SOIL Lab Samole IV: 41534.09 
Level (low/med): LOW Date Re~eived: 12/18/99 
% Solids: 96~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-2. 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW----

Comments: 

Analyte Concentration c 

Ant1.mony_ o. 2slu 
Arsenic 1.8 
Barium -- 51.8 -
Beryllii:i:ffi 0.48 B 
Cadmium 0.03 B 
Cobalt 2.0 B ---Cooner 5.3 
Lead. --- 8.3 B 
Mercur.t __ o.o51 
Nickel 3.6 B 
Selenium 0.45 B 
Silver 0.12 u 
Thallium 0.35 u 
Vanadium- 8.5 - -Zinc 28.1 
Uran1.um 2.1 B 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N - ---

N - ---

I 

M 

- -p 
-p -p -p 
-p -p -p 

~=-: 

i .-1. v 
IP -p 

-p 
-p 
-p 
-p 
-p 
-

-
-
-
-

-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



U.S. EPA - CL:i? 

1 CLIENT SAMPLE I~ 
!NORGAl~IC ANALYSES DATA SHEET 

I AC-5 Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECHLAW ~~~~--~~~-Lab Code: SWOK Case Nc.: 41534 SAS No.: SDG No.: 41534 Matrix (soil/water) SOIL Lab Samo:e :D: 41534.10 Level (low/med): LOW- Date Recei·.red: 12/18/99 % Solids: 93~ 

Concentration Units (ug/L or mg/kg dr.f ·weight) : MG/KG 

I 
Concentration! CAS No. .::malyte 

I 
c' 

7440-36-J ."mt:lmony 0.29
1 

7440-38-2 Arsenic - 2.0 
u 

7440-39-3 Barium -- -- ') :I.L._ 
7440-41-7 Bervlliliffi 0.47 
7440-43-9 cadmium 0.04 
7440-48-4 Cobalt - 2.3 

~I 
B, ---7440-50-8 Cooner 4.5 :a 

7439-92-1 Lead ---
9.5 B 

7439-97-6 Me:::-cur:/_ 0.04 
7440-02-0 Nickel 3.5 3 
7782-49-2 Selenium 0.35 u -7440-22-4 Silver 0.43 B 
7440-28-0 Thallii:liil 0.36 u 
7440-62-2 Vanadium- 8.4 -7440-66-6 Zinc 27.5 
7440-61-1 Uranlum 1.1 B -

Color Before: BROWN 
Color After: YELbO_W __ _ 

Clarity Before: 
Clarity After: CLEAR 

Comments: 

FORM I - IN 

Q 

N 

N - ---

M 

? 
? 
.? 
-' 

? 
? -p 
~ 

.~v 
p 
p -p 
? -.? -p -p 

Texture: MEDIUM 
.;;rtifacts: 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

PC-1 
Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECHLAW 
Lab Code: SWOK Case No.: 4l534 SAS No.: --- SDG No.: 41534 
Matrix (soil/water): SOIL Lao Samole ID: 41534.01 
Level (low/med): LOW Date Received: 12/18/99 
% Solids: 89~ 

Concentration Units (ug/L or mg/kg drz weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW----

Cormnents: 

Analyte Concentrationlc 

rl!lt~mony 0.29 u 
Arsenic - 4.0 -Barium 162 
BerylliUm 1.2 -
Cadmium 0.08 B 
Cobalt 6.1 
Copper= 13.4 -
Lead 18.6 :a 
Mercurv 0.02 B 
Nickel~-- ~ 1 • 

.l..J. • .J. 

Selenium 0.36 u 
Silver 0.13 u 
Thallium 0.83 B 
Vanadium- 20.4 
Zinc - 56.0 -
Uran~um 2.5 B --

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N -- ---

N -- ---

M 

p 
-p -p -p -p 
-p -p 
-

? 
"A."" • v 
p 
-p -p -p -p -'D lp-
-

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID INORGANIC ANALYSES DATA SHEET 

I PC-2 
Lab Name: SOUTHWEST LAB OF OK:----~4_~1~34ContSrAaSctN:~oLE·C··HLAW___ S~.~D~G~N~o--.-.. -4~,=~~4-Lab Code: SWOK Case No.: ~ -~ Matrix (soil/water): SOIL Lab Sample ID: 41534.0 Level (low/med): LOW - Date Re~eived: 12/18/9 % Solids: 943 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW----

Comments: 

Pwalyte lconcentrationjc' 

Ant1.mony_ 0.2s[u 
Arsenic 2. 91 -Barium 1:;~j=, BerylliUm 0 • I~ 
Cadmium 0.03 u 
Cobalt - 4.3 
Copper= -6.5 
Lead l1.7 B 
Mercury 0.02 u 
Nickel -

~I 
6.8 

Selenium 0.43 
Silver 0.12 
Thallium 0.52 B 
Vanadium- 15.5 
Zinc -

36.2 -
Uran1.um 1.0 B -

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q /M 
i 

_N_I~-
I -
1.?-
i.? 
fp-
fP= 

I~ D-

'.-::....J I 

JP_ 
'0 [;-

N I p-
--IP= 

p 
-p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
.Z\.rtifacts: 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

I PC-3 
Lab Name: SOUTHWEST LAB OF OK:----~ Contract:TECHLAW 
Lab Code: SWOK - Case No.: 41534 SAS No.: --- SDG No.: 41534 
Matrix (soil/water): SOIL Lao Sample ID: 41534.03 
Level (low/med): LOW - Date Re~eived: 12/18/99 
% Solids: 85.9 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLO_W __ 

Comments: 

.Zillalyte Concentration c 

Ant~mcny 0.31 u 
Arsenic - 4.0 -- -Barium 166 
BerylliUm 1.2 -
Cadmium 0.10 B 
Cobalt 5.8 
Copper= 13.1 -
Lead 21.8 B 
Mercury __ 0.03 B 
Nickel 11.3 
Selenium 0.38 u -Silver 0.14 u 
Thallium 0.55 B 
Vanadium- 22.6 
Zinc 58.4 -
Uran~um 2.3 B -

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N -- ---

N -- ---

M 

p -p 

IP= 
IP -p 

-p -D 

'p-
.-;.v 
p 
-p 
-p 
-p 
-p 
-p 
-p 
-

-
--
--
--
--
--
-
-
--
--
--
--
--
-
-
--
--
Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

PC-4 
Lab Name: SOUTHWEST LAB OF OK Cont=act:TECHLAW 
Lab Code: SWOK - Case N:-o-_-:__,.4...,...1534 SAS No. : -- SDG No. : 41534 
Matrix (soil/water): SOIL Lao Sample ID: 41534.04 
Level (low/med): LOW - Date Received: 12/18/99 
~ Solids: 92~ 

Concentration Units (ug/L or mg/kg drJ weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLO_W __ 

Comments: 

I 
I 

I 
' 

!Concentration .Zillalyte c 
A..."lt:.mony u 0.28 
Arsenic - 3.8 
Barium - 148 -
BervlliUffi 0.99 -
cadmium 0.05 B 
Cobalt - 5.3 
Copper= 11.2 -
Lead 30.9 -
Mercu=y_ 0.02 B 
Nickel 10.0 
Selenium 0.40 B -Silver 0.14 B 
Thallium 0.59 B 
Vanadium- 20.5 
Zinc - 41.1 -
Uran1.um 2.0 B -

-
-

I -
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

: 

I 
Q IM 

N 1-
1P - --lp-

N - --

-p 
-p -p 
-p 
-p -p 

Av 
p -p 
-p 
-p 
-p -p -p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



U.S. EP.~ - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

PC-5 
Lab Name: SOUTHWEST LAB OF OK Contract:TECHLAW 
Lab Code: SWOK - Case N:-o-.-=-4-1534 SAS No. : SDG No. : 41534 
Matrix (soil/water): SOIL Lab Samole ID: 41534.05 Level (low/med) : LOW - Date Re~eived: 12/18/99 
% Solids: 94.1 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLO-W--

Comments: 

Analyte Concentration c 
J>.nt~mony 0.28 u 
Arsenic - 3.2 
Barium 1. 0 -

..!..-

Bervlli'llrri 0.79 -
Cadmium 0.03 u -Cobalt 4.9 
Copper= 6.9 -
Lead 11.3 B 
Mercury_ 0.02 B 
Nickel 7.5 
Selenium 0.34 u 
Silver 0.12 u 
Thallium 0.35 u 
Vanadium- 16.8 
Zinc 36.5 -
Uran~um 1.2 B 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N - --

N - --

M 

? -p 
-p -p -D 
-p 
-p -? 

-~-v 
p -p 
-p 
-p 
-p -p -p 
-

-
-
-
-
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-
-
Texture: MEDIUM 
Artifacts: 



SOlTTHWEST LABORATORY OF OKLAHOMA. INC. 
1700 West Albany I Broken Arrow. Oklahoma 74012 I Office (918) 251-2858 I Fax (918) 251-2599 

SDG NARRATIVE 

CONTRACT: TECHLAW 
CASE: -H509 
SDG: -H509A 

INORGANIC METAL FRACTION: 

DATE: 1124/00 
SOW NO.: SW846 
EPISODE NO.: 41509 

Twenty soil samples. plus one matrix spike and one matrix spike duplicate were submitted for 
ICP and Hg analysis. No major problems occurred during the digestion or analysis of these 
samples. Please see the DC-1 (Sample Log-In Sheet) for sample ~onditions and cooler 
temperarures at receipt. The sample· s analyses was completed according to the following: 

SWL SOP# Method SOP is based 
SWL-IN-205 SW846 3010A, 3050A. 6010B 
SWL-IN-207 SW846 7470A & 7471A 

Initial and Continuing Calibration Checks: No problems. 
Initial and Continuing Calibration Blanks: The following elements showed low level 
concenrrations below the Conrract Required Detection L.imit in the Calibration Blanks: Sb. Co, 
As. TL V, U No action required. 

Linearity near the CRDL (CRA & CRI): The CRl standard was outside of our in-house 
warning limits of 70- 130%R for the following elements: Sb, Ba, Be, Ag No action required. 

Preparation Blanks: The following elements showed low level concentrations below the 
Contract Required Detection Limit in the Preparation Blank: Cd, Co, Cu, Sb, As, V, Zn 
No action required. 
Lab Control Spikes: No problems. 

Matrix Spikes (and MSD): The following elements were outside the control limits of75-125% 
recovery: Sb, U All associated samples were flagged with a "N" on Form I's. 
No action required. 
Duplicates (LCSD and MSD): No problems. 
Serial Dilution (ICP): No problems. 

SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than IDLs and the 
CRDL column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on an 
annual basis (SWOK SOP states between November and February) instead of requiring the 
quarterly change needed for IDLs. 

Susan S. Turner for ... 
Deborah J. Inman 
Inorganic Program Manager 

.. , ~:,·· ~ -~_ ... ·~ . .:~· 
- -.~'t.>~~~-·~ ·.::-4~~·.~-~-~~;~.-:~ 



U.S. EPA - CLP 00~ 

l CLIENT SAMPLE ID 
INORG&~IC ANALYSES DATA SHEET 

l 
I :SC-1 

Lab Name: SOUTHWEST LAB OF OK~--~ Contract:~ECHLAW 
Lab Code: SWOK Case No.: 4:509 SAS No.: -- SDG No.: 4l509A 
Matrix (soil/water): SOIL Lac Samole ID: 41509.01 
Level (low/med): LOW- Date Received: 12/17/99 
% Solids: 91. 2 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte c . I oncentrat1.on1C 

7440-36-0 Ant:.mony_ 0.29 u 
7440-38-2 Arsenic 2.0 
7440-39-3 Barium - 46.6 -
7440-41-7 Berv2.1IiTrn 0.55 -
7440-43-9 Cadmium 0.08 B -7440-48-4 Cobalt :.5 :s --7440-50-8 Copper ~ a 

-- ' 0- -7439-92-1 Lead 8.8 
7439-97-6 MerCUr'.f_ 0.00 B 
7440-02-0 Nickel 5.3 
7782-49-2 Seleniwn 0.36 u 
7440-22-4 Silv·er 0.13 u 
7440-28-0 Thalliwn 0.37 u 
7440-62-2 Vanadium- 5.8 
7440-66-6 Zinc - 21.6 -
7440-61-1 Uran~um 2.0 B 

-
-
-

- - -

- I~ 
-
-
-
-
-
-
-
-
-

Color Before: BROWN 
Color After: YELLO_W __ _ 

Clarity Before: 
Clarity After: CLEAR 

Comments: 

FORM I - IN 

_.. 

- ~?{;::,;..:~r··~~~: ~-_:~··~.fL.:~:~ · 

Q 

N - --

N - --

M 

p 
-p -? -? -p -p -p -p 

AV 
p -p -p 
-p -p -p -p -
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--
--
-
-
-
-
-
-
--
-
-
--
-
-
-
-
Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 0('\':-
Uv 

1 C~IENT SAMPLE ID 
INORGANIC ANALYSES ~ATA SHEE~ 

BC-2 
Lab Name: SOUTHWEST ~ OF OK ____ ~ Contrac~:~ECHLrlW 
Lab Code: SWOK - Case No.: 41509 SAS No.: -- SDG No.: 41509A Matrix (soil/water) SOIL Lao Samnle ID: 41509.02 Level (low/medl : LOW - Date Re~e~7ed: 12/17/99 
%Solids: 95~ 

Concentracion Uni~s (ug/L or mg/kg dr-.f weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW_ 

Corranents: 

Analyte iconcencraticn/cl Q JM 

Anclmony_l 0.7213 _N __ /?_ 
Arsenlc 1.7 ? 
Barium -- 33.3 - P-
Bervll:uffi/ 0.47 B P-
Cadmium 0.13 B P-

1Cobalt-=:f 1.4IB P 
l ro~~er ~ ''B ,c-, L:e;ct ----1 8 : 31 , I ?-: 

' Mercur-r 1 o.oo B ,;vi 
Nickel---~ 3.4 ? 
Selenium 0.35 U P-

I 

Si 1 ver -, 0 . 13 U P 
Thallium- 0.36 U P-
Vanadium- 5.6 P-
Zinc - 28.1 ?-
Uranlum 1.0 U P-N 

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

--4,.-.:- ··:. 

. .~~-~::."'c~~-~;;:. 

-- ---

-

Texture: MEDIUM 
Artifacts: 



U.S. EPA - CL? 

1 
INORGANIC ANALYSES DATA SHEET 

CLIENT SAMPLE ID 

I
I BC-3 

Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECHLAW 
Lab Code: SWOK Case No.: 41509 SAS No.: -- SDG No.: 41509A 
Matrix (soil/water): SOIL Lao Samole ID: 41509.03 
Level (low/med): LOW- Date Receiv·ed: 12/17/99 
%- Solids: 95.4 

Concentration Units (ug/L or mg/kg d~J weight) : MG/KG 

I 
I 

I 
I 
I 
I 

! 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-:.. 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW 

Comments: 

I Analyte 
I 

Concentration c 

--I -. 
Barium 29.81 
Bervll~ 0.43 
cadmium 0.12 

3 
3 

Cobalt , 
' -.- 3 

Copoer--- 3.2 
.Leaa --- ~ J 

I.-

B 

Mercurv 0.00 
Nickel·- . 2. 3 

B 

Selenium 0.35 u 
Silver 0.13 u 
Thallium 0.36 u 
Vanadium- 3.6 
Zinc - 16.2 
UranJ..um 1.3 B 

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

-··· . ~-- - ... :::~. -

Q 

N 

Texture: MEDIUM 
Artifacts: -·.,!(\:.:c.-

"-.-

-.,·' ·--
,;rq,·-. {-.. ; 

. -··.·.f·· 

~::-~R~ .~-:; -·~- .:..-~~47~~~~-i't·~..:..~~~~~,. ~~-:.~ ~r»~=:oi" .• ~s• 



0 - .. u, U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORG~~IC -~ALYSES DATA SHEET ,--------

1 BC-4 
Lab Name COUTHWES~ ~~ 0 n~ OK ~~n~~-act·.~-~ .... ~c~.~.T~w ,I Lab code~ swoK ... ~c~~e N:-o-.-:__,.o±~:.so9 -- .... SAS No. : J..u-1. -- s;::::D""G,........,N.-o-.-=-4.,...1=-s=o""'g-=-A Matrix (soil/water): SOIL Lac SarnDle ID: 41509.04 ~evel (low/med): LOW Date Received: 12/17/99 % Solids: 99~ 

Concentrar:icn Units (ug/:. or mg/kg d:::-y •..;eight) : MG/KG 

/CAS No 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-:. 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW ____ 

Comments: 

~ L.- - --
Anr::.mc:my -~ Arsen:.c 
Barium -
:aeryll~j 
Cadmi'.lm 1 
c~bal- -. ..., -'---1 
Carmer 1 iLeac --, 
Mercu:::-y_/ 
Nickel 
Selenili'iTl -Silver 
Thallium 
Vanadium-
Zinc 
Uran::..um 

Clarity Before: 

~ 

0.26 
l.6 

32.7 
0.40 
0.14 

:..41 
3.4i 
7.4 

0.00 
2.2 

0.32 
0.12 
0.33 
4.7 

16.2 
1.2 

u 
u 
u 

Clarity After: CLEAR 

FORM I - IN 

' 
I 

N - --

Texture: MEDIUM 
Artifacts: 

. ··: -....;" .. ._-;---- ~~-~ -~·---~ .. 
.. 



003 
U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

I
I BC-5 

Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:~ECHLAW 
Lab Code: SWOK Case No. : 41.509 SAS No. : --- SDG No. : 41.S09A 
Matrix (soil/wacer): SOIL Lao Samole ID: 41509.05 
Level (low/med): LOW - Date Received: 1.2/1.7/99 
% Solids: 94-:6" 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41.-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW_ 

Comments: 

Analyte Concentrationjcj Q 

Ant::t.mcny_ 0.29 
:1--N-Arsenic ~ -~ .. i 

Barium -- 37.2 
Bervllitlm 0.53 -
cadmium o.o41B 
Cobalt l. 5 B 
Copper= 4.5 3 
Lead 8.7 
Mer curt_ 0.00 B 
Nickel . 3. 3 
Selenium_ 0.35 u 
Silver 0.13 u 
Thallitinl 0.36 u 
Vanadium: 6.6 
Zinc 32.0 -
Uran::t.um 1.0 u N - --

- -
-
-

-- -
--. 
-
-
-
-
-
-
-
-
-
-
-

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

•. '!" 

M 

p -p -p -E' -p -p 
-IP -p 

AV 
p -p -p 
p -p -p -p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 
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U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORG~~IC ANALYSES DATA SHEET 

I 
I 

CC-1 
Lab Name: SOUTHWEST ~ OF OK ____ ~ Contract:TECHLAW 
Lab Code: SWOK Case No.: 41509 SAS No.: --- SDG No.: 41509A' 
Matrix (soil/water): SOIL Lac Samcle I~: 41509.20 
Level (low/med): LOW Date Received: ::!.2/17/99 
% Solids: 8::!.~ 

Concentracion Units (ug/L or mg/kg d::::y ·.veight) : :vJG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-S0-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW ___ 

Comments: 

I 
M Analyte !Concentration~ --=Q---

Anc~m?ny_1 0.32 U N P_ 
.i\rsen~c 1 2 . 3 I P 
Barium~! 90.6 = P-
Ber.fll:.uml 0.59 B P-
Ca~mi~m--l 1.1 P-
CoDal ____ l 3.::!.1= P= 
C~ccer ' 9.8, P 
Lead. -I 11 ~ '- j P-
Merc"..lr,r 1 0 ~ 00 3 :::::: AV 
Nickel~-- 6.0 P 
Selenium_ 0.39 U ____ __ 
Silver 0.14 U 
Thalli"..lm 0.40 U ------
Vanadium: 8.9 
Zinc 28.0-
Uran:.um__ 1.2 U ::=N=== 
--------- -------------- -
--------- -------------- -
--------- -------------- -
--------- -------------- ·-
--------- -------------- -
--------- -------------- -

- ------
--------- --------1- ----- --

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

Clarity Before: 
Clarity After: CLEAR 

Texture: MEDIUM 
Artifacts: 

FORM I - IN 
_· ... 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORG;u~IC ANALYSES DATA SHEET 

CC-2 
Lab Name: SOUTHWEST LAB OF OK ____ ~ Concracc:TECHLAW 
Lab Code: SWOK Case No.: 41509 SAS No.: -- SDG No.: 41.509A 
Matrix (soil/water) SOIL Lao Samole ID: 41509.21. 
Level (low/med): LOW- Date Received: 12/17/99 
% Solids: 91~ 

Concentration Units (ug/L or mg/kg dr.f weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW __ 

Cotmnents: 

Analyce C'Jncentrationjc 

Anc:.mony 0.29 u 
Arsenic - 3.0 -Barium 128 
Ber;lliLmi 0.84 -
Cadmium 0.15 B -Coba2..t 5.0 
Coooer -- 8.3 

_, 
i 

Lea a --- -14.l 
Mer:::1~1 0.03 B 

~--

Nickel 8.0 
Selenium 0.36 u 
Silver 0.13 u 
Thallium 0.57 B 
Vanadium- 15.9 
Zinc 152 -
Uran~um 1.3 B -

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N - --

N -- --

! 

M 

p -p -p -p -
? -', p 

!? -
-p 

AV 
p -p -p -p -p -p -p -
-
-
-
-
--
--
-
--
-
----
--
--
--
------ ~: .-

Texture: MEDIUM 
Artifacts:. e-:7~ •. 
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U.S. EPA - CLP 

1 
INORGANIC .~ALYSES DATA SHEET 

0. -l 4. 

CLIENT SAMPLE ID 

IN .. I ~... ..... -3 Lab Name: SOUTHWEST LAB OF OK:----~ Cont~act:TECHLAW I Lab Code: SWOK Case No.: ~~509 SAS No.: --- S~D~Gr>N~o~.--:-4~1~5~a~9~A Matrix (soil/water): SOIL Lac Samnle ID: 41509.22 Level (low/med): LOW- Date Recei·red: 12/17/99 ~ Solids: 81~ 

Concentration Units (ug/L or mg/kg d::;_,r weight) : MG/KG 

CAS No. 

7440-:36-0 
7440-38-2 
7440-39-3 
7440-41.-7 
7440-43-9 
7440-48-4 
'7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61.-1 

Color Before: BROWN 
Color After: YELLOW_ 

Comments: 

;:.-.· 

--.. ~ -~:.;:C::.i~:: .. 

I Analyte 
1 concent~at:ionl 

-~t~mony_ ~ ~ ~ I u . .:;.; 
A~senic , 7' 
Barium - sa:ol 
Ber-.fll:Urri 0 101 
Cadmium 0.04 
Cobalt 2. 81 Cot::ner --

i 3.~ 
Lead -/ 
Mercur.f_' 

: 01 
0.02. 

Nickel 4.0 
Selenium 0.41. 
Silver 0.15 
Thallium 0.42 
Vanadium- 8.7 
Zinc 28.1 
Uran~um 1.2 

Clarity Before: 

3 
u 
B 
B 

3 

u 
u 
u 

Q I 
N ! - ---i 

I 
I 
i 
I 
I 
I 

I 
I 
I 
I 

N ---

Clarity After: CLEAR_ 

FORM I - IN 

Texture: MEDIUM 
Artifacts.; .;.;,, 
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••. -- t~ .-
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

01: 
CLIENT SAMPLE ID 

Lab Name: SOUTHWEST r..;;.B OF OK:--~ Cont=:acc,TECHLAW I MC-l I 
Lab Code: SWOK Case No. : 41509 SAS No. : -- SDG No. : 41509A 
Matrix (soil/wacer): SOIL Lab SamDle !D: 41509.06 
Level (low/med): LOW Date Received: 12/17/99 
~ Solids: 93~ 

Concentration Un~ts (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-.36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW--

Comments: 

.=malyte Concentration cj 
.=mt.:..mony 0.29 u 
Arsenic - 2.8 
Barium - 78.9 -
BerylliUm 0.73 -
Cadmium 0.05 B 
Cobalt 3.2 -- -Copper - 1 I.-

Lead -- 10.2 -
Mercury_ 0.00 B 
Nickel 6.6 
selenium 0.35 u 
Silv-er 0.13 u 
Thallium 0.36 u 
Vanadium- 11.7 
Zinc 37.6 -
Uran.:..um 1.0 u 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N - --

N - --

' 

M 

p -p -p -p -p 
p-
!-IP 
lp-

AV 
p -p -p -p -p -p -p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



U.S. EPA - CLP 

1 C~IENT SAMPLE ID 
INORGANIC ANALYSES DATA Sh~ET 

I MC-2 Lab Name: SOUTHWEST~ OF OK ____ ~ Contract:TECHLAW : Lab Code: SWOK Case No. : 41509 SAS No. : -- S';::Dv::G;--;:N'-o=--. -: --::-4-=-1-:::5'""0:-;:9=-A 
Matrix (soil/wacer): SOIL Lac Samnle ID: 41509.07 Level (low/med): LOW - Date Re~eived: 12/17/99 
~Solids: 96.6 

Concentration Units (ug/L or mg/kg d:::::--..r ·,.;eight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

-
-
-

Color Before: BROWN 
Color After: YELLOW 

Comments: 

I ' I Analyte /concentration/ 

IAnt>mony_l 0.2.71 
I Arsenic 2.0 
/Barium- ~~ ~I - I • -

Beryl:.IUm/ 0.50 
I cadmium 8.17, 
C'"'b-i- -~ :.5! """"' a. __ 

Conoe:r----1 .., r' 
_, . 0 I ~- __ , 

Lead 1 8.0 
M~r::ury_l 0.00 
N~ckel 2.7 
Selenium 0.33 
Silver - 0.12 
Thallium 0.34 
Vanadium- 4.9 ..,. ... ~nc 19.3 
Uran~um 0.98 

I 

Clarity Before: 

c/ Q JM 

UJ_N_I~-
-i---
E __ _ 
3 
3 
3 

B 

u 
u 
u 

N - --

p 

Clarity After: CLEAR_ 
Texture: MEDIUM 
Artifacts: 

FORM I - IN 
-.. ;_. 

-.... ;,; -
. -- .. 

-~~~~~~ 



01 . 
U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGlU~IC ANALYSES DATA SHEET 

MC-3 
Lab Name: SOUTHWEST LAB OF OK __ ...,...,.. Contrac'.: : TEC!l.J....AW 
Lab Code: SWOK Case No.: 41509 SAS No.: SDG No.: 41S09A 
Matrix (soil/water): SOIL Lab Samnle ID: 41509.08 
Level (low/med): LOW- Date Received: 12/17/99 
%" Solids: 96. 9 

Concentration Units (ug/L or mg/kg dr~ weight): MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-: 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW--

Comments: 

~~-~ .. _:_ ~ ~:; ........ -.-· . 
. - .. _.--·-~- --~~-• .:r.».:'~~-~ 

i c . I I Analyte oncent:::-at~on ~.."' 

.ZUlt~mony _ 0.27 u 
Arsenic 1.5 
Barium - 39.3 -
Ber.flliUni 0.39 B 
Cadmium 0.61 
Cobalt 1. 5/B 
Copper -- 2.8[B --Lead 0.7 -Mercury_ 0.00 -Nickel 2.5 
Selenium 0.33 u -Silver 0.12 u 
Thallilliil 0.34 u 
Vanadium- 4.7 
Zinc - 16.8 -
Uran:.um 0.99 u -

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

I 

Q IM 

N I"P -
-,~= 

N - --

/;= 
1r,-
i?= 
l~v 
p 
-p 
-p 
-p -p -p -p -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 
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015 
U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEE~ r-------

i MC-4 
! 

Lab Name: SOUTHWES'I' LAB OF OK:--~ Contract: TECHT..AW 
Lab Code: SWOK Case No.: 41509 SAS No.: SDG No.: 41509A 
Matrix (soil/water) SOIL Lao Samnle ID: 41509.09 
Level (low/med): LOW - Date Re~eived: 12/17/99 
% Solids: 96-:-6" 

Concentracion Unics (ug/L or mg/kg d::-}' weight) : :'1G/KG 

c;s No. I .~alvte 
7440-36-0 lrint~m~nv - --7440-38-2 .:;.rsenic I 

7440-39-3 Barium -
7440-41-7 3ervl2.Illm 
7440-43-9 Cadinium 
7440-48-4 Cobalc -1 
7440-.50-8 Copper -I 7439-92-1 Lead 
7439-97-6 Mercury 
7440-02-0 . k , -N~c .. e.1. 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-28-0 Thallium 
7440-62-2 Vanadium-
7440-66-6 Zinc -
7440-61-1 Uran~um -

I 

Concentration c/ Q /M 
0 28 
l.8 

30.2 
~~-N __ :~= 

p 
0.33 B P-
0.03 u p 
1.8 B p-

3. 31 
7.8 

B o-: 
?-i 

0.00 B AV 
2.5 p 

0.34 u p --0.12 u p -0.39 B p -9.1 p -61.0 p 
1.1 B N p -- --

--

-=1 

Color Before: BROWN 
Color After: YELLOW_ 

Clarity Before: 
Clarity After: CLEAR 

Texture: MEDIUM 
Artifacts: 

Comments: 

FORM I - IN 
.•. .,.- ; 

-,. .. , .... - . 
. _ .. .!."-· '1:~~,. 



U.S. EPA - CLP 0. '"' l~ 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

MC-SA 
Lab Name: SOUTHWEST LAB OF OK ___ ~ Contract:TECHLAW Lab Code: SWOK Case No. : 41509 SAS No. : -- SDG No. : 41509A Matrix (soil/water): SOIL Lao Samnle ID: 41509.10 Level (low/med): LOW- Date Received: 12/17/99 
~ Solids: 94~ 

Concentration Units (ug/L or mg/kg d='}' • ..,eight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-:. 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

--

Color Before: BROWN 
Color After: YELLOW---

Comments: 

... 
:~-- ~.;;.·. :;,.; 

Analyte Concentration/C 

Ant.:..mony_ o .2slu 
Arsenic 1.91 
Barium -- 56.:1-
BerylliUm 0.48 :B 
Cadmium 0.241B 
Cobalt 2.0.B ---Conner 3.7/B 
Lead. --- 8 .l I 
Mercurv 0.00 B 
Nickel-- . 3. 0 
Selenium 0.35 u 
Silver 0.13 u 
Thallilliil 0.36 u 
Vanadium- 6.6 
Zinc - 18.0 -
Uran~um 1.8 B 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q I~ 
_N __ /~= 

N - --

~~--p -

~=I p I 

~~I 
p -p -p -p -p -p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: MEDIUM 
Artifacts: 



U.S. EPA- CLP 

1 
INORGANIC ANALYSES DATA SHEET 

o·.L. 
CLIENT SAMPLE ID 

I 

I MC-53 Lab Name: SOUTHWEST LAB OF OK ____ ~ Cont=act:TECHLAW Lab Code: SWOK Case No.: 41509 SAS No.: --- SDG No.: 41509A Matrix (soil/water) SOIL_ Lab Samnle ID: 41509.11 Level (low/med): LOW Date ~eceived: 12/17/99 %Solids: 96.9 

Concent=ation Units (ug/L or mg/kg d=Y weight): MG/KG 

Color Before: 
Color After: 

Comments: 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-2.. 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN 
YELLOW_ 

I i I Analyte Concentration ~~ 

Ant~mony_l 0.28 U 
Arsenic 1. 1.5 
Barium -1 33.8 
Ber<.fllillm I 0.39 B 

0.25 B Cadm~um __ i 
Coba.l.t ___ 

1 
1.1/B 

Copper __ / ., - B .;...0 

Lead ~ ' 
Mercury 0.00 B 
Nickel - 2.1 
Selenium 0.34 u 
Silver 0.12 u 
Thallium 0.35 u 
7anadium- 4.1 
Zinc 16.5 
Uran~um 0.99 u 

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

,-;;_.... . 

I 
("\ IM 
""' 
N p - --- -p 

p -p -p 
p 
p -p 
AV 
p -p 
p -p -p -p -N p 

Texture: MEDIUM 
Artifacts: 

---~--~~. _,. .. -. 



U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

018 
CLIENT SAMPLE ID 

I 
I
I SC-1 

Lab Name: SOUTHWEST LAB OF OK ___ ~ Cont=act:TECHLAW 
Lab Code: SWOK Case No.: ·H509 SAS No.: -- SDG No.: 4J.509A 
Matrix (soil/water): SOIL Lac Sam~le ID: 4J.509.J.2 
Level (low/med): LOW- Date Received: 12/17/99 
%- Solids: 96-:l 

Concentration Uni~s (ug/L or mg/kg dry weight) : MG/KG 

I 

CAS No. Analyt:e Concentration c Q M 

7440-36-0 Ant:.mony_ 0.28 u N' p 
7440-38-2 Arsenic 2.4 -- --- p -
7440-39-3 Barium - 83.0 - p -
7440-41-7 BerylliUm 0.73 - p -
7440-43-9 Cadmium 0.03 u p -
7440-48-4 Cobalt~! 2.7 p -

7440-50-8 
- p -Co~~er 1 =·.,j 

7439-92-l Leaa --- a .., - p -
~ • I 

7439-97-6 Mercury 0.00 B AV 
7440-02-0 Nickel -- . 4. 7 p 

7782-49-2 Selenilliii'""" 0.34 u p --
7440-22-4 Silver 0.12 u p 

7440-28-0 Thallilliii'""" 0.35 u p -
7440-62-2 Vanadium- 10.3 p -
7440-66-6 Zinc - 29.8 - p -
7440-6].-1 Uran~um 1.7 B N p -- -

- -
- -
- -
- -
- --
- ·- -
- -
- -
- --
- -
- --
- --
- -
- -
- -
- -
- -

Color Before: BROWN 
Color After: YELLow-

Clarity Before: 
Clarity After: CLEAR 

Texture: MEDIUM 
Ar~ifacts: 

Comments: 

FORM I - IN 
·.J--



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORG~~IC ANALYSES DATA SHEE7 

I I SC-2 Lab Name: SOUTHWES~ ~ OF OK Ccntrac~:TECHLAW i Lab Cede: SWOK - Case N-o-.-:~4~1509 SAS No.: --- S~C~G~N~o~.--:-4~1~5~0~9~A Matrix (soil/water) SOIL Lao Samnle ID: 41509.13 Level (low/medl: LOW- Date Received: 12/17/99 ~ Solids: 92~ 

Concencration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. I Analyte !concentration C Q IM 
=7~4~4...,.,.0 __ ...,...3....,..6--""'"o- Ant:.monv o. 29 u N I P 
7440-38-2 Arsenic----------- 1.8 -- ---[_P;~=_ 7440-39-3 Bari~m-- ---------=57.8- ~ 
7440-4:i..-7 Ber?llillffi --------0.66 - ----
7440-43-9 Cadmium __ ---------0.41- IP-

-------- - /;D--7440-48-4 Cabal: ________ 2.01B 
7440-50-8 Conner--- 4.7 B 

1
-_ 7439-92-1 Leaa --- ---------~10.5 P 

7439-97-6 Merc~~~rv~- --------0.00 B AV 
7440-02-0 Nickel--- =========~4.6 P i 7782-49-2 Selenium- ________ 0.36 U P_, 
7440-22-4 Silver 0.13 U P 1 7440-28-0 Thallium ---------0.37 U P-
7440-62-2 Vanadium- ==========5.5 P-7440-66-6 Zinc~~- _________ 21.3 - P-7440-61-1 Uran~um ____________ 1.0 U __ N ___ P= 

--------- -------------- - ----------- -------------- - ----------- -------------- - ----------- -------------- - ------ ----------- -------------- - ----------- -------------- - ----------- -------------- - ---------- --------1- -----------
---------
--------------- --------- ------------- - ----------------- --------- ------------- - ---------- --------- -------------- - --------------------- --------- -------------- - --

Color Before: BROWN 
Color After: YELLOW---

Clarity Before: 
Clarity After: CLEAR 

·Texture: MEDIUM 
Artifacts: 

Comments: 

FORM I - IN 

·-
..;.;;--

.... ~ --

., ... :.:-'~ ~-

-~~~~~---=:: .. _"" ::=---::~--~~,.;:;..~:.; --<· -~~~~~~~~~~~- -:: .. ~" 



U.S. EPA - CLP 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

I SC-3 
Lab Name: SOUTHWEST LAB OF OK ___ ~ Cont=act:TECHLAW ~~~~--~~~ 
Lab Code: SWOK Case No.: 41509 SAS No.: --- SDG No.: 41509A 
Matrix (soil/water): SOIL Lab Sample ID: 41509.14 
Level (low/med): LOW- Date Received: 12/17/99 
%- Solids: 96-:-'7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW_ 

Conunents: 

Analyte ConcE::'ntration cj 
.=illt~monv 0.27 u 
Arsenic·- 1.6 
Barium - 47.3 -
BerjlliUrn 0.48 B 
Cadmium 0.07 B 
Cobalt-=! 1.51 B 
~opt?er __ J 6.4 
.ueaa 16.0 
Mercury_ 0.00 -
Nickel 3.0 -
Selenium_ 0.33 u 
Silver 0.21 B 
Thallillrr1 0.34 u 
Vanadium- 5.2 
Zinc 28.8 -
Uran~um 0.99 u 

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

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

' 

Q I~ 
_.;I_ I~-

N --

/P-
IP= 
IP 

~~= p 
AV 
p -p -p -p -p -p 
-p -

--
-
-
-
-
-
-
-
-
--
---
-
-
--
-
-
Texture: MEDIUM 
Artifacts: 



0 ? ~ -~ U.S. EPA - CL.P 

1 CLIENT SAMPLE ID INORGANIC ANALYSES DATA SHEET 

I
I SC-4 Lab Name: SOUTHWEST~ OF OK:----~ Cont=act:TECHLAW Lab Code: SWOK Case No.: 4~509 SAS No.: -- SDG No.: 4J.509A Matrix (soil/water) SOIL Lao SamDle !D: 4J.S09.J.S Level (low/med): LOW Date Received: 12/J.7/99 ~ Solids: 94~ 

Concent=ation Units (ug/L or mg/kg dr.f ·..;eight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-4J.-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-6l-l 

Color Before: BROWN 
Color After: YELLOW ___ 

Cormnents: 

...... ·~-···?--·.~ .... ····-

.J!.:::;,;;;c:~:::....~.~~~~-"· 

I Analyte lconcentraticnl 
Ant~mony_, 0.281 
~~seni- I ' 81 ......... -~,.,._. -· 
Bar~um I 54.2 
Ber.flliU:m 0.551 
Cadmium , 0.08 

/Cobalt-=! 2. 61 
Copper ! 5.1 

ILeaa ---: 19.9 
Mercurv I 0.00 
Nickel._! 3.8 
S~lenium_l 0.34 
SJ..lver 0.43 
Thall~um_j 0.35 
VanadJ..um I 6.2 
Zinc -, 34.5 
UranJ..um 0.99 -

I 
I 
I 

I 

I 
Clarity Before: 

I 
c 
u 

u 
B 
u 

Clarity After: CLEAR 

FORM I - IN 

Q 

N . - -j 

i 

N ---

-
. 

Texture: MEDIUM 
Artifacts: 



Q:-'~ --U.S. EPA- CLP 

1 CLIENT SAMPLE ID 
INORGANIC -~ALYSES DATA SHEET 

SC-5 
Lab Name: SOUTHWEST LAB OF OK ____ ~ Contract:TECHLAW 
Lab Code: SWOK Case No. : 41509 SAS No. : --- SDG No.: 41.S09A 
Matrix (soil/water): SOIL Lao Samole ID: 41.509.16 
Level (low/med): LOW- Date Received: 12/17/99 
% Solids: 96~ 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color Aft~r: YELLow---

Comments: 

Analyt:e Concentration c 
Ant::.mony 0.28 u 
Arsenic - 2.4 
Barium 65.8 -
Bervlliilffi 0.73 -
Cadmium __ I 0.11 -B 
Cobalt 2.3,B 
Conner--- 8.9 
Lead. -- 17.4--Mercury 0.00 
Nickel -- . 5. 2 -
Selenii:iin 0.34 u 
Silver - 0.42 B 
Thallii:iin 0.35 u 
Vanadium- 9.7 
Zinc - 45.6 -
Uran:.um 1. 00 u 

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

Clarity Before: 
Clarity After: CLEAR 

Q 

N -----

N - --

M 

p -p -p -p 
p-

/~= 
p 
AV 
p -p -p -p -p -p -p -
-
--
-
-
-
-
-
--
-
-
-
-
-
-
-
--
Texture: MEDIUM 
Artifacts-: .. ,.~ · : 

'!'. ~- -· ...... ·._ 

~:t; :; .. ;:_~ -
------------------------------------------------------

FORM I - IN 



U.S. EPA - CLJ? 0;--.... 

1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

! SC-6 
Lab Name: SOUTHWEST LAB OF OK ___ ~ Contrac~:TECRLAW !~~~--~~~~ Lab Code: SWOK Case No. : 41.509 SAS ~o. : --- S:CG No. : 41509A Matrix (soil/water): SOIL_ Lac Samole :D: 41509.17 Level (low/med): LOW Date Received: 12/17/99 %Solids: 96.4 

Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. 

7440-36-o 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW_ 

Comments: 

·, .... _ 
-~- .:... 

Analyte 
i . cl Q IM Concentrat~on I 

i 
.ZUlt~mony _ 0.28 u N ·--iP 
Arsenic --

-~~= 
2.5 

Barium - - "" :I ':I=.~ 
BervlliUrii 0.67 al I"D ,_ 
Cadmium 0.06 !P-
Cobalt - 2. 41 B I [P= Cooner -- 7.61 ~~ 

Leaa ---/ :7.51_ IE:-
M~rcur/_i 0.00 1 AV 

4.8 - lp N~ckel 
Selenium 0.34 u -p -Silv·er 0.33 B p 
Thalliil!Il 0.35 u p -
Vanadium: 10.6 p -
Zinc 55.0 - p -
Uran.:.um l. 00 u N p -- - --- -

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

Clarity Before: 
Clarity After: CLEAR_ 

Texture: MEDIUM 
Artifacts: - -

FORM I - IN 
. " .'\.·~ .. :-r· . 



™ SDG :V4RRA TIVE 

CONTRACT: TECHLAW 
CASE: -H509B 

DATE: January 17. 2000 
SOW ~0.: SW846 
EPISODE :'\10.: -H509 SDG: -H509 

INORGA~IC METAL FR-\.CTION: 
:.Jine soil samples pius one :V1S/MSD was submitted for ICP and Hg analysis . .\io major problems 
occurred during the digestion or analyses of these samples. Please see the DC -1 1 Samoie Log-In Sheet l 
for sample conditions and cooler temperatures at receipt. The sample· s analysis was completed 
according to the following: 

SWL SOP# 
S'W"'l-IN-205 
S'W"'l-IN-207 

Method SOP is based 
SWS-+6 301 OA. 3050A. & 601 OB 
S\\/8..+6 7-+70A & 7-+71.-\ 

Initial and Continuing Calibration Checks: .\io problems. 

Initial and Continuing Calibration Blanks: The following elements showed low level concentrations 
below the Contract Required Detection Limit in the Calibration Blanks: Co. Sb. & C. ~o action 
required. 

Linearity near the CRDL (CRA & CRI): The CRI standard was outside of our in-house warning 
limits of 70 - 130%R for the following elements: Sb. Ba. Be. & Ag. ~o action required. 
Preparation Blanks: The following elements showed low level concentrations below the Contract 
Required Detection Limit in the Preparation Blank: Cd. Cu. & Co. No action required. 

Lab Control Spikes: No problems. 

:Ylatrix Spike (and MSD): The following elements were outside the control limits of75-125% 
recovery: Sb. All associated samples were flagged with a "N" on Form I's. No action required. 
Duplicates (LCSD and MSD): The following element was outside the control limits of 0-20% RPD: 
LCSSD- no problem: YiSD- Sb. All associated samples were t1agged with a"*" on Form I's. No action 
required. 

Serial Dilution (ICP): The serial dilution was outside the control limits of 10% for the following 
elements: Zn. All associated samples were flagged with an "E" on Form I's. No action required. 
SW846 MDLs: The IDL column on the Form lOs contain our MDLs rather than IDLs and the CRDL 
column on the Form lOs contain our PQLS rather than CRDLs. MDLs are done on an annual basis 
(SWOK SOP states between November and February) instead of requiring the quarterly change needed 
for IDLs. 

~~ Deborah~~ 
Inorgaruc Program Manager 

.. 



-- CL~ENT SAMPLE ID 
INORGANIC -~ALYSES DATA SHEET 

CC-2 
Lab Name: SOUTHWEST :U..B OF OK Contrac': : 7ECHLAW : =--:-::---__,....,:"""':"",.....,...= Lab Code: SWOK - Case No. : 4l509 SAS )Jc. : -- SlJG No. : 415093 Matrix (soil/wacerJ SOIL Lac SamD:e I~: 41509.21 Level (low/medl : LOW - Date Re~eived: 12/17/99 
~ Solids: 91~ 

Concent:::aticn Units (ug/L or mg/kg d::-f 'lleight:): l'IIG/KG 

!CAS No 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

Color Before: BROWN 
Color After: YELLOW ___ 

Comments: 

I I 
I 

rl1lal?t"' Conconc~ac~or.: - ~ ~ - ... . I'""' I 

'-! 
.ZUl t :..mcny _ 0.29 'fJ 
.:;,rsenic 3.0 
Barium - :.28 
BervlliUffi 0.84 
Cadmium 0.15 B -Cobalt 5.0 --COPDer 8.3 

1Lead. -- :.4.:. B 
Merc'...l.ry_ 0.03 3 
Nickel 8.0 
Selenium 0.36 'fJ 
Silver 0.13 u 
Thallium 0.57 B 
Vanadium- 15.9 
Zinc - 152 
Uran~um 1.3 B -

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

N* 

E - --

I 

M I 

? 
? 
p _, 
? ' _, 
:J I ;-I 

:J 
..... :;:-:! 
.-.. v ' 
p -p -p 
? -p -p 
-p 

I 

-I 

Texture: MEDIUM 
Artifacts: 



·. C~IENT SAMPLE ID 
INORG~~~IC ANALYSES VAT~ SHEET 

CC-3 
~ab Name: SOUTHWEST LAB OF uK:----~~ Cont=act:7ECELAW ~ab Code: SWOK - Case :-Jc. : -±::..509 S~S Nc. : -- SDG No. : 4:1509B 1/latrix ( soil/•t~ater) SOIL Lao Samnle I.:J: 41509.22 ~evel !low/med): LOW Date Recei..,.ed: 2.2/17/99 % Solids: 81~ 

!ug/L or mg/kg d::::-f ·t~eight; : :I!G/KG 

C.:iS Nc. I Anal ,l'te C::Jncent=ation J C Q i M I • 
I 

I I ' I 

~~~~- - --~---1=-7440-.3 6 -o .:mc:.mony -i _____ o. 33 u :J*_ i ::- _ 
7440-38-2 Arsen~c 1 l. 7 P 7440-39-3 Barium~~-----=~8.0 P 
7440-41-7 Bervll:.uml 0.39 B P 
7440-43-9 ca~m~um __ l 0.04 u P-7440-48-4 Ccna~t . 2.8 B P 
7440-50-8 Copper 

___ , 
-i 7439-92-:.. Lead ! 7439-97-6 Mereu=:,.; __ 

7440-02-0 Nickel 
7782-49-2 Selenium -7440-22-4 Sil•.re= 
7440-28-0 Thallium 
7440-62-2 Vanadium-
7440-66-6 Zinc 
7440-61-1 Uran:.·..1m 

I 

3 . -1: - 0' 
' . ~ I 

0.02 
4.0 

0.41 
0.15 
0.42 
8.7 

28.1 
1.2 

B 
3 
B 
B p 

Color Before: BROWN 
Color After: YELLOW----

Claritv Before: 
Clarity After: CLEAR 

Texture: MEDIUM 
Artifacts: 

Comments: 

FORM I - IN 



l -- CLIENT SAMPLE ID 
!NORG~~~rc -~A~YSES DATA SHEET ,---------------

1 CC-4 
Lab Name: SOUTHWEST~ OF OK Contract:~ECHLAW ~~~~--~~~= 
Lab Code: SWOK - Case N-c-.-:--:-~-=-1.509 SAS Nc.: -- SDG No.: 41509B 
Matrix ( soil/wacer) : SOIL Lac Samole ID: 4l.509. 23 
Level (low/med): LOW Date Re~eived: 12/17/99 
% Solids: 84~ 

Concentration Ur:i::;:; ~ug;:::. or mg/kg dry '"'eight): MG/KG 

Color Before: 
Color After: 

Cormnents: 

/CAS No . 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-.50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN 
YELLOW--

::...na: v-o - -- '--- i 
I 

A.nt::..monv I 
' - -! Arsen::..c_l 

Bar:.um 1 

Be::J~llilm j 
Caam::..um , 
Cobalt -I --i Coppe::::- I 

1
Lead I 
Merc"...l::".r ' 
Nickel __ ; 
Selenium -Silv .. er 
Thallium 
Vc:tnadium=J 
Z::..nc 1 

Uran::..um -

I 

I 

I 

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

Texture: MEDIUM 
Artifacts: 

-
J 



-- C~~ENT SAMPLE !D 
INORG~~IC -~A~YSES DATA SHEET 

~---------------/ c,.... __ A 
I '- =' 
! ~ab Name: SOUTHWEST ~ OF OK Contract:TECH~W ~ab Code: SWOK - Case N-o-.-=~~~:509 SAS No.: S~G No.: ~1~09B :1atrix ( soil/wat:er; SOIL Lan Samcle =::::;: 415 0 9. 2 5 :.,evel (low/med): LOW Date Received: ::..2/17/99 % Solids: 90.5 

Concer..t::::-ation Uni-:s 1, ug/L or mg/kg dry ·...,eight) MG/KG 

Color Before: 
Color After: 

Comments: 

c.:;.s No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-l 

BROWN 
YELLOW_ 

I I I 

_:;.na2.yce jl Concent::::-ation! C / Q ! M 
i I i .:U"lt::.mcnv ~ -----..,o-."""3...,..0 IU' I N* '? . ~-~ I ~- -1 -Arsen:.c_l 2.3 , P_ 

Bar:. urn 1 116 - 1 P 
Ber;lliU"rnl 0.68 _, ::J-
Cadmi~m I o.os 3/ P-
cobalc -I 4. 3 -1 P-Coooer--' ::~ . 7 P-
Leac --· ::.s.3 31 :;-
Mere:.::::-" 0. 03 B I _::;_ v 
Nickel 9.3 ~ 
Seleni~ 0.36 U P-
Silver 0.13 U P-
Thallium- 0.62 B P-
Vanadium- 12.2 P-
Zinc - 3 5 . 8 - E: P-
Uran:.um 2. 3 B - -- P-

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

Clarity Before: Texcure: 
Clarity After: CLEAR Artifacts: 

FORM I - IN 

MEDIUM 



1 -- CI..IENT SAMPLE ID 
I~ORG~~IC .~ALYSES DATA SHEET 

CC-SE 
Lab Name: SOUTHWES~ WriB OF OK ____ ~ Cont~act:TECELAW 
Lab Code: SWOK Case No.: ~:509 SAS No.: SDG No.: 41509E 
Mat~ix (soil/water) SOIL LaD Samole :D: 41509.27 
Level (low/med): LOW - Date Re~ei7ed: 12/17/99 
% Solids: 80~ 

Concenc~acion Dnics \ ug/L or mg/kg d:::y •.veigh: J : MG/KG 

Color Before: 
Color After: 

Comments: 

c.:;s No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43··9 
7440-48-4 
7440-50-8 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN 
YELLOW--

I /concent~acicn I 
.:::.na::.yce c' Q 

I I 
rlr1t:.mc;;ny_/ 0.33 ul N ... 

2.8 1--.;;.rsen.:..c -I Barium --, 120 
Beryl:..~~ 0.81 -I 
Cadmium 0.05 31 Cabal: -1 4.9 __ , - ~ 

_, 
Coooer 1 

i 
I •- B"i 1Lead 

__ , 
27.0 I 

I 0.03 B Mereu::-; 1 
__ , 

Nickel 1 7.7 
Seleniwn 0.41 u 
Silver -, 0.15 u 
Thalliwnl 0.68 B 
Vanadium 20.0 
Zinc 46.0 E 
Uran.:..um 1 - B - --

-.I 

Clarity Before: 
Clarity After: CLEAR 

FORM I - IN 

i 
M 

I 
I 
I 

p 
p 
p 
-:? 

p 
-D 
-? 

~ 

;:;. .... • v 
p -:? 
p -p 
p 
-p 
-p 

Texture: MEDIUM 
Artifacts: 

... 
I 



-- C:.!ENT SAMPLE ID 
::LNORGA...'J:C .:u-J'AI,YSES DAT.;; 

:...ab Name: SOUTHWES':' :..AB OF OK __ ....,..=- Cont:::-act: ':'ECHL.M.W 
:...ab Code: SWOK - C:ase No. : ~1509 SA.S No. : -- S:CG No. : 41509B 
Mat:::-ix ( soil/wat.er) SOIL Lao SamDle :::: 41509.28 
Level (low/med): LOW - Date Re~eived: 12/17/99 
%Solids: 78.6 

Concentrat.icn Uni:.s lug/L or mg/kg d::::y -,.,eight:): MG/KG 

c.:;s No. 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-Q 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-62..-l 

Color Before: BROWN 
Color After: YELLOW--

Cormnents: 

.zl..nalyt:e Ccncent::::-aticn C 

Ant::..monv 0. 34 U 
l>.rsenic ·-: ----- 2 . 8 
Barium -- ------llS 
Ber;lliUffi _______ 0.70 
cadmium ________ 0.:2 E 
Cabal:. _______ 4.4 
Copper=== 5.3 3 
Lead -------2..:.. J i 3 
Mercu:::-v 0.03!3 
Nickel--- 6.8 
Selenium_ 0.42 U 
Silver 0.23 B 
Thallium 0.43 U 
Vanadium 10.7 -Zinc 25.1 
Uran1.um 1. 2 B 

Claritv Before: 
Clarity After: CLEAR 

FORM I - IN 

Q 

E - ---

I 

M : 

p 

.. ~v: 
? i 

Texture: MEDIUM 
Artifacts: 



·- CLIENT SAMPLE I~ 
INORG~~IC ANALYSES DATA SHEET 

I CC-7 
~ab Name: SOUTHWEST LAB OF OK ____ ~ Cont=act:7ECHLAW I 
Lab Code: SWOK Case Nc.: 4l509 SAS No.: SD~· ~G-..N~o~.-:--4~1"5~0~9~B 
Matrix (soil/wacer) SOIL Lab Samcle ID: 41509.29 
Level (low/med): LOW Date Re~eived: 12/17/99 
% Solids: 84.9 

Concent=acion Uni:.s (ug/L or mg/kg dry '.veight): MG/KG 

Color Before: 
Color After: 

Comments: 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-48-4 
7440-50-8 
7439-92-l 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

.=illalyte Concent=aticn/ci Q /M 

~~---t-~-m-o_n_v__ 0.3:lui __ N* __ /?_ 
Arsenic-- __________ 2.6i_[ IP-
Ba=ium ----------~:021 1 ,? 
BerylliUm 0 70 ,-,~ In-
Cadmium 0: 04 G l P= 
Cabal t. 4 . o 1 ? 
Ccocer--- 6. o [-1 I p-:.,eaa --- 9. "71 B" I i ?-
Mere:.:="~ 0. 03 I B I I.~V I 
Nickel--- 7.5 I lp' 
Selenium- 0.39 U P-
Silver 0.14 U P-
Thallium 0.40 U P-
Vanadium= 13.2 P-

UZrinanc~,u-m--- _________ 33.1- E P-... 2 . 2 B -- -- P--------------------- ------------- -
---------- ------------ ----------- ------------ ----------- -------------- ---------- ----------- ----------- ----------- ----------- ------------ -
----- -----------1- ---- --

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

----1= 
BROWN YELLO_W __ Clarity Before: 

Clarity After: CLEAR 

FORM I - IN 

Texture: MEDIUM 
Artifacts: 



,\ ·. C~IEN"!' SArJIPLE I:S ~ u 

INORG.::U'-r::c .::..NALYSES DATA SHEET 

CC-8 
:...ab Name: SOUTHWEST LAB OF OK __ --,- Ccnt.r-act: ':'ECHLrlW 
I..ab Code: SWOK Case Nc.: ..::.::09 SAS ~Jo.: S:UG No.: 4l509.B 
Mat=ix (soil/water) SOI:... :...ao Samole :~: 41509.30 
Level (low/medl: LOW - Date Re~eived: 12/17/99 
%Solids: 76.5 

Concent=aticn Gni::s (ug/L or mg/kg d.!:'""J weight): MG/KG 

Color Before: 
Color After: 

Cormnents: 

CAS No. J .;;na.:..:.ne Concent=ation! C I Q : M i 

-=7'""'4__,4,...,0,..._....,: ... , 6,......-"""'o- ' .::::...J.J. c:. :ncnv -----..... o-.-3-=5 I U I N * 1 p ' 
7440-38-2 Arsenic-- 2.5i_i- - 1 ::?-: 
7440-39-3 Barium 1071 ' ! :J-: 
7440-41-7 Berrl.:..~ 0.671-!----
7440-43-9 Cadmium 0.63[= 
7440-48-4 Coba.:..:. 4 , . __ , :·;t- -----

17440-50-8 Ccooer i ~.-IB 
7439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN 
YELLOW_ 

La ad --
Merc"..l::-.,.,. 
Nickel·-
Selenium -Silver 
Thallium 
Vanadium-
Zinc -
Uran:.um -

lO. 4IB 
3 0.03 

,.. -o.:: 
0.43 u 

6 u 
u 

0.1 
0.44 
10.2 
21.7 
1.2 

·1-

Claritv Before: 
Clarity After: CLEAR 

FORM I - IN 

I 

E ----

p 
::? 
? 

Texture: MEDIUM 
Artifacts: 



1 -- CLIENT SAMPLE I~ INORGANIC -~ALYSES DATA SHEE7 

Lab Name: SOUTHWEST ~ OF OK ____ ~ Contract:TECHLAW Lab Code: SWOK - Case No. : 41509 SAS No.: --- SDG l-Io.: 41509B Matrix (soil/water J .SOIL Lao Samcle :D: 41509. 31 Level (low/med): LOW Date Recei'.red: 12/17/99 ~ Solids: 91.2 

Concentration Uni~s (ug/L or mg/kg d::-J 'N"eight) : ~1G/KG 

Color Before: 
Color After: 

Comments: 

CAS No. i _:;nalyte Concentration I C I Q M 

=7_,.4_,4....,0,...._....,:,...., 6,.....-_.,.0- .:;nt:.~cnv 0. 3 0 I U I ==....,.:J-*== ? 
7440-38-2 Arsenic-- 2.81 , P-7440-39-3 Barium-- ----------1""'61,_1 P-
7440-41-7 BerjlliWffi 0.~6,- 1 P-
7440-43-9 Cadmium 0 4._9_~)=/ P 7440-48-4 Cobalt ..c P-7440-50-8 !Conner--- 7.31- P-

17439-92-1 
7439-97-6 
7440-02-0 
7782-49-2 
7440-22-4 
7440-28-0 
7440-62-2 
7440-66-6 
7440-61-1 

BROWN YELLO_W __ _ 

Lead --- ::.4.4i B =-
B ====== i _:;_ v p 

Merc'..lrv 0.03 
Nickel--- 7.1 
Selenium 0.36 -Silver 0.13 
Thallium 0.37 
Vanadium- 12.1 
Zinc - 144 E p 
Uran~um l.1 --

Clarity Before: 
Clarity After: CLEAR 

Texture: MEDIUM 
Artifacts: 

FORM I - IN 



General Chemistry Data 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
!700 West Albany I Broken Arrow. Oklahoma 74012 Office (918) 251-2858 /Fax (918) 25 I -259'l 

SDG NARRATIVE 

CLIENT: TECHLAW DATE: January 14, 2000 
PROJECT: LA PHASE 2 EPISODE NO.: 41536 

INORGANIC FRACTION: 
Two water samples~ plus one matri.'< spike and one matri.'< spike duplicate. were submitted ior the iollowm,g 
classical inorganic analysis: IC(F.Cl.S04), Total Alkalinity. The sample's analyses were completed according to 
the following: 

SWLSOP# 
SWL-IN-301 
SWL-IN-500 

Method SOP is based 
EPA 300.0 
EPA 310.1 

Parameter 
IC (F.Cl.S04) 
Total Alkalinity 

Reier to Sample Receipt :'-J'otification tor details oi sample conditions at receipt. Explanations oi the forms are 
the following: 

Form 1 (Sample results) - will be provided by our Reporting Department. 
Form 3 <Blanks) - This information is included on the QC spreadsheet. 
'arm 7 (Laboratory Control Sample) - Provided by the LCS/LCSD Quality Control Data Sheets. 

QC SUMMARY 
Initial and Continuing Calibration Check: No problems. 
Blanks: All blanks were below the reporting limit. 
Lab Control Spikes: No problems. 
,\;latrix Spikes & MSD: No problems. 
Duplicates (LCS & MSD): No problems. 

Sincerely, 

Susan S. Turner for ... 
Deborah J. Inman 
Inorganic Program Manager 
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:22 ::: 42~D s:Rs:::: su:T::: 2200 

:..cc.~ ':': ::N: 

,-.~.R3CNP..7::: 

~RGriN.:C ~~::..JR.:JE 
?:l:-C?\:JE 

20 J :ng;: 40 J 
:ng I:.. )JD 

:ng /- :.rc 
: 6 

ND :JCT DETECTED .z;.BOVE QUANT:::':'AT.:ON :;:.:~1I: 
SURROGATE RECOVERY OUTSIDE OF QC :;:,.:~ITS 

N/A NOT APPL:CABLE 

A ~ - -. ,- -, .-. -:_:..:c . ...,..; 

~~M::;-:-"' ._. .. _4._ __ _ 

J .. n. T~ I :' :(JI:: 
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?::ASE: 2 
"~~h "1::0 
-:- ......... '-' • ...1 ~ 

~::::.::..R3CNAT::: 

3BCNATE: 
-~CRGANIC :~LCRIJE 
:::..::oR:J::: 

228C 

c :c 
0 28 

mg/_ 
:ng;_ 
:nc;/
:ng/_ 
:ng I 

NI::: 0lOT JETE:CTED .::..BOVE QUP.NTITATION ::..IMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

:P..:E:/~:YLE 

.~N;..::.·!::::: 

:..:/29/99 .J8 45 
ss ~r~ ~cc : sw 9056 

SW 
sv-v 

9C56 
?056 



S.E?OR:' 
2200 

:J .... 0 -::-,.......,., 
-~~v-~. 

~::36.:]6 

s:-3c 

Yl: S ::::::.:.;._NEJCS 

?,;::?CR"::':::)JG L:A:':::,'::::YIE 
:.:YI:: JN::s RESG:.:s ANA:.~:::: 

::.2.'29/99 
20 'J ~2/29/99 08:~5 

;:;::::::A?.BOJJl."::'::: 
',?.3CNJl.:'::: 

~~CRGAN:::: ::~:.::R:::JE 
::.::.;cE:::::: 

0 20 

:nc;/:.. 
me;/_ 
:ng/_ 
:ng/:.. 
:ng/_ 

:.2/26/99 :.-

J 20 

ND NCT JE:'SCTED ABOVE QUANTJ:'AT:ON LJMIT 
3C?.RCGATS ?.ECOVER'.::' OUTSIDE OE" ·QC :.:MITS 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
I 700 West Albany I Broken Arrow. Oklahoma 740 1::?. I Office (9 I 8) ::?.51-2858 ' Fax (918) 25l-259Q 

SDG NARRATIVE 

CLIENT: TECHLAW DATE: January 14, 2000 
PROJECT: LA PHASE 2 EPISODE NO.: 41450 

INORGANIC FRACTION: 

Five water samples. plus one matri.'C spike and one matri.'C spike duplicate. were submitted ior the following classical inorganic analysis: IC(F.Cl.S04), 0J'itrate-Nirrite, Total Phosphorous. Ammonia .:--Jirrogen (NH3-N). Total Alkalinity. TK."\J. The sample's analyses were completed according to the following: 

SWLSOP# 
SWL-IN-301 
SWL-IN-304 
SWL-I.N-305 
SWL-IN-400 
SWL-IN-300 
SWL-IN-303 

Method SOP is based 
EPA 300.0 
EPA 333.2 
EPA 365.1 
EPA 350.3 
EPA 310.1 
EPA 351.3 

Parameter 
IC (f.Cl.S04) 
.:--Jitrate-Nitrite 
Total Phosphorous 
Ammonia 0i'ih·ogen (0i'H3-N) 
Total Alkalinity 
TK."\J 

l.efer to Sample Receipt 0/otification for details of sample conditions at receipt. Explanations of the forms are the following: 

Form 1 (Sample results) - will be provided by our Reporting Department. 
Form 3 (Blanks) - This information is included on the QC spreadsheet. 
Form 7 (Laboratory Conh·ol Sample) - Provided by the LCSILCSD Quality Control Data Sheets. 

QC SUMMARY 
Initial and Continuing Calibration Check: No problems. 
Blanks: All blanks were below the reporting limit. 
Lab Control Spikes: 0i'o problems. 
Matrix Spikes & MSD: The following were outside the control limits: Nitrate-Nitrite I I No further action was taken since sample concentration was greater than four times the spike added. 
Duplicates (LCS & MSD): No problems. 

Sincerely, 

Susan S. Turner for ... 
Deborah J. Inman 
Inorganic Program Manager 



'!'SCHLAW, INC. 
l.22 S 42~0 STREET SUITE 2200 
NEW ~ORK, N~ l0'2.68 

A~~~: ~ul~e Shanahan 

??.C~EC:T : LA ?HASE 2 
LAB~ 4:450.05 
S~~PLE ~: MCO-F3 
LCCA:'ION: 

~ISCE:::..:::..ANEOUS 

RE?ORT:::::-1G 
2A.?Ju\1ETER 

RE?CRT 

Jl/04:00 

UNITS RESULTS ANAL~ZE~ ANALYST REFERE~CE 
------------------------------------------------------------------------------------------, \11:-!0NI.:; (N) 0.10 mg/.:. NO 
..:c~.R30NA'!'S 20.0 mg/:. NO 

CAR3CNA'I'S 20.0 mg/.:. NO 
NI'TROGEN (TKN) l.O :ng/l NO 
NI':'?Ji.TE-NITR:::TE 0.10 mg/:.. ?:10 
TOT?.L PHOSPHORUS 0.'2.0 mg/_:_ NO 
INORG;..NIC CHLORIDE ,J. 20 mgll NO 
FLuORIJE 0.10 mg/:.. NO 
SULFA':'E 0.20 mg/2. NO 

NO 
* 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

12/2//99 
:2/2//99 
l.2/27/99 
12/:. /99 
... "'"", .. 
}_£../_ I 99 
12/2 /99 
l2/:. /99 
12/:. /99 
12/l /99 

:.4:00 KAL EPA 50.3 
10:30 -~T SM ,' 

~,-,~ 

u\.-,w .:...Li~ 

10:30 J'CL SM " 20E -
'T'('"('" 
_l;\;1 2?A ::.3 

14:56 DSE" r:? .. ~ -- ., -' ' 

2.0:44 JSF S?.ll. ~- ., 
o.J.L 

00:20 ss EP.:; 00.0/SW 9056 
00:20 c:~ 

~:::o E?A 00.0/SW 9056 
00:20 ss E?.ll. 00.0/SW 9056 



TE:CH:::..;..w, INC. 
122 ~ 42ND STRE:ST SUITS 2200 
NEW ~GRK, N~ '..0168 

At~~= ~ul~e Shanahan 

PRO.JEC:' : :.A ?::J:..S.C: 2 
LAB; 4145G.J? 
Si'-.MP"!:..C: =!:: GS-l 
LCCAT:CN: 

'Nate:= 

MISC:::::.."";..NECCS 

?Ai:Ul.ME':'E:R 

REPORT 

?..E:PCRT~D 

:.2/]9/99 

------------------------------------------------------------------------------------------
"lv!Mmn;.. (N) 0. 10 mg/l -. -

.i:D.REONATE: 20.0 mg/: :..oo 
CARBONll.:'S 20.0 :ng/l :m 
NIT?,CGE::l (TKN) :...o mg/l -: , 

NITRll.T~-NITRI':'S o.:.o mg/:. ' 
, 

TOT.:..:. ?HOSPHORUS 0. :..o mg/l 0.32 
INCRGAN:: CHLORIDE 0.20 mg/l 33. l 
FLUORIJE 0.10 mg/l 0.6l 
SUL?.:I..TS 2.0 mg/1 , ,.. , 

.l.Ol 

NO NOT JETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

2/Z!/99 
2/2"7/99 
..., !?r /""'a 
.:-; ..... I I 'j,./ 

2/l:':/99 
....., ,., ,... ' ... a 
L/-01'::!~ 

2/29/99 
2/:..S/99 
2/15/99 
2/'..S/99 

::.4 :00 i\Al.. ?.:?A 50.3 
:..c:3o -~T SM ~ ZJB 0'-- -
l0:3C JC: s;'-1 ~ 2CD -

,.,~~ :-::1:1 ~ ' l-...::'-= 
; 4 :56 DSF ':"':)~ 53.: -
l0:44 JSF ::PA o: ' . -
00:37 ss S?.ll.. 00.0/SW 9056 
00:37 ~c: 

;)~ :::P.~ 00.0/SW 9056 
23:22 ss ~?A OC.O/SW 9056 



TECHLAW, INC. 
l2Z ~ 42NO STREET SUITE 2200 
NEW YORK, ~y l0l68 

At~~: :u~~e Shanahan 

PRO~ECT : ~- ?RASE 2 
LAB# 42.450.09 
9_111P~E #: :'P..-18 
LCCA:':GN: 

MISCE:OLANECCS 

REPOR':' 4:.450.09 

?.EPGR':'E:J a:/04/00 

S~..MP!..~8 :.:/:JI 9? 
SCBM:::'':'E::< :..2/:-±~'99 

REPOR':'ING JATE/':'IME 
LIMIT UNITS RESULTS ANALYZEJ ------------------------------------------------------------------------------------------~~ONI.~ (Nl 0.10 mg/ NO 

~C;l.RBONA':S 20.0 mg/ 46.G 
CARBON?.':'E 20.0 mg/ NO 
NITS.CGDJ (':'KN) l.O mg/ NO 
NIT:<.ATE-NI':'RITE 0.10 mg/ NO 
TOTP..L ?P.OS?:!CRUS o.:..c mg/ ND 
INCRG.il.N:::: ::HLORIOE 0.20 mg/ l6 0 
E'LUORIJE O.lO mg/ 0. 0 
SUL?A':'~ 0.20 mg/ 7 

ND NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMI':'S 

:21r;99 14:00 IV'.:. E?.ll. so.:: 
2.2/27/99 ::.0:30 ~c:. SM 2 208 
:2/2"7/99 10:30 ~c~ .SM ~ .203 
12/:5/99 ::'GG EP.ll. ~ ' ..., ~.-' 

12/:..6/99 :.4:S6 JS? :722A -~ " ::..: . .::.. 
12/29/99 ::.O:H :JSF E??. 65.2 
12/lS/99 00:53 ss E?A 00.0/SW 9056 
12/::.5/99 00:53 ss EP.ll. 00.0/SW 9056 
12/15/99 00:53 ss E?.ll. 00.0/SW 90So 



~EC::LAW, INC. 
2.22 ~ 42ND STREET SUITE 2200 
~EW !ORK, NY 10168 

At~~= Jul~e Shanahan 

?S.OC':::C':' : :.;.. ?:lASE 2 
~:.4SO.:D 

Sr..M?:::.E: if: T;..- l 8 
LCCA~:JN: 

iVate:r: 

:1Isc::::::..:..;..NEOCS 

~'v!MCN:::A (N) 
~:::AR30Nfi.TE 

(;AR30Nfi.TE 
cGT?..CGE:N (::'KN) 
:'CTA:. ?:iOS?:iORUS 
:NORG.!I.NIC C:iLCJR:DE 
F:..uCRIJE 
SUL?AT:::: 

:1S2. 

?.£PORTING 

O.lO 
20.0 
20.0 
1.0 
O.lO 
0.20 
0.10 
0.20 

mg/2. 4.0 ,. :ng;.:. l38 
:ng/:. NO 
mg/:. 20.4 
mg/2. 0.54 
:ng/l 26.3 
rng/1 2.0.::. 
rng/l 17.4 

NO 
* 

NOT uETECTED ABOVE QUANTITATION :::..IMIT 
SURROGATE REC8VERY OUTSIDE OF QC ::MITS 

REPCR:' 4::.450. :.o 

?.EPORT::::::: 

SuBM::::::::: __ , _. 99 

12/2'7 /99 14:00 ~-L --" :...:: .-. 350.3 
:.2/27/99 :0:30 JC::.. SM 23208 
:.2/2~/99 2.0:30 .:-c~ SM 2.3::Ja 
12/:. /99 ,,....,.... 

E:?A '- -.:..-..:::'IJ 
., ...., I ...... 
_.::.., L /99 10:44 ~s: ::::?.~ 365.2 
12/l /99 01.:44 ss ~?.;; 300.0/SW 9056 
l2/: /99 01:44 ss :::PA 300.0/SW 9056 
l2/:. /99 01.:44 ss ::::?.11. 3 00. J I s~v 9056 



'I'~CHLAW, INC. 
~22 2 42ND STREET SUITE 2200 
NEW YORK, NY.10168 

~t:~: Jul~e Shanahan 

?RC.:-SC:' : :.A ?SJl..SE 2 
~rl3* 41450.ll SOl 
SAl'1P:2 # : :'Jl.- 2. 8 
LCCA:'~ON: 

Wate= 

:1ISCELL.:O..NEOC'S 
REPOR':'ING 
LIMIT 

REPORT 4:450.2.: 

REPOR'I':SD Ol/04/0C 

.., ; ': " , a a --1 .-VI_,.--

DAT:S/'I'IME 
JNI'I'S RESULTS ~NALYZED ANALYST REFERENCE ------------------------------------------------------------------------------------------''1MONIA (N/ o.:o :ng/~ 4.2 

~CARBONAT~ 20.0 mg ;.;_ 136 
Cll.RBCNATE 20.0 :ng/2. ND 
NITROGEN ('I'KN) 1.0 ;• :ng; ... 19.9 
'['!1"\I'T"~"'!" _ v..:. ........ ?BCSPHORUS 0.10 mg/l 0.94 
INORGANIC CHLORIDE 0.20 mg/2. -,- ,., 

"- / • L 

cLUORilJE 0.10 :ng/l 10.2 
SUL2ATE 0.20 mg/2. 17 .6 

ND 
* 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

12/27/99 :4:00 KAL :S?.Zl. -.-" '"" ..:::\., . .) 

12/27/99 l0:30 JCL SM .::320B 
12/21/99 10:30 JC:. SM 232GB 
12/15/99 TGG i::P.Zl. 35~ . .3 
12/29/99 l0:44 DSF ::::PA lr::. ...., _a_. _ 
12/15/99 02:01 ss EP.Zl. 300.0/SW 9056 
12/15/99 02:01 ss EPA 300.0/SW 9056 
12/15/99 02:01 ss EP.Zl. 300.0/SW 9056 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
!700 West Albany I Broken Arrow. Oklahoma 74012/ Office (918) 251-2858/ Fax (918) 25!-2599 

SDG NARRATWE 

CLIENT: TECHLA W 
PROJECT: LA PHASE 2 

INORGA.t'f!C FRACTION: 

DATE: 01108/2000 
EPISODE NO.: 41488 

Three water samples were submitted for the following classical inorganic analysis: IC(F.Cl.S04). :'\iitrate-Nitrate. 
Total Phosphorous. Ammonia Nitrogen (NH3-N), Total Alkalinity, Bicarbonate. Carbonate. and TK."\T. The 
sample· s analyses were completed according to the following: 

SWLSOP# 
SWL-IN-301 
SWL-IN-304 
SWL-IN-305 
SWL-IN-400 
SVv'L-IN-500 
SWL-IN-503 

Method SOP is based 
EPA 300.0 
EPA 353.2 
EPA 365.1 
EPA 350.3 
EPA 310.1 
EPA 351.3 

Parameter 
IC(F.Cl.S04) 
Nitrate-Nitrate 
Total Phosphorous 
Ammonia Nitrogen (~H3-N) 
Total .-\lkalinity. Bicarbonate. Carbonate 
TK..."\T 

Refer to Sample Receipt Notification for details of sample conditions at receipt. Explanations of the forms are 
the following: 

Form 1 (Sample results)- will be provided by our Reporting Department. 
Form 3 (Blanks)- This information is included on the QC spreadsheet. 
Form 7 (Laboratory Control Sample)- Provided by the LCS/LCSD Quality Control Data Sheets. 

Initial and Continuing Calibration Check: No problems. 

Blanks: All blanks were below the reporting limit. 

Lab Control Spikes: No problems. 

Sincerely, 

£=Turner for~ 
Deborah J. Inman 
Inorganic Program Manager 



S 42ND STREET SUITE 2200 
NEW :CRK, N: l0l68 

At:~: ;~:~e Shanahan 

PRC:SC:':' : ::.;.. ?~ASE 2 
~.2# 4l488.Jl 
SAMP~E ~: 3GL::.2CG 
::.oc.:..::::oN: 
~.:::z:::x "Nate:: 

MISC::::::..:::...:..NEOU.S 

M-'f.MONI.ZI. (Nl 
"'I CARBONATE: 
~RBONAT::: 

NI':'RCGEN ~r:'!\:-J) 

N::TR.ll.':':::-:·E':'?.:::T::: 
':'OTJ'.L ?~OSP~CRC:S 
DlCRG;..N:::::: ::::-iLOR::::JE 
?:.UORIJE 
SfJL!ATS 

o.::.o 
20. " J 

20.0 
l.O 
0. "'! ,1"'\ 

_.J 

0. 2.0 
0.20 
(\ .,., 
·.J • .:. J 

0.20 

j• :ng,.:. NO 
/" 32. :ng,_ ~ 

mg/: :m 
:ng/2. 2.: 
:ng/l 0.20 
:ng/: :m 
:ng/l -a 

..:. ....... 

mg/l 0.2 
mg/:.. 13. 

NO NOT DETECTED ABOVE QUANTITAT:::ON :.IMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

N/A NOT APPL::CABLE 

::\E?CR':' 

3 .. ~\!P!..~:~ 
SuBM::':::::: 

Ol/04/00 
2/2'"'/99 
2/2"7/99 
2/30/99 
2/:.~/99 
2/29/99 
2/:7/99 
'J 1: -r 'OQ 
._I -I I _,I-' 

-; /'-; 'a a ._,_,;~ ...... 

4::.482.2::. 

:.::/:.J/99 

09:~0 :o.:. 
"· 30 JC::.. -" 

:.0:30 x::. -- 00 JC::. -
15:00 osr 
:..0:44 ::s r-
o::.: ::.6 .:::;.::; 

J l . 
,. 

.:.o C:'"' ~::J 

r; j . 
'-..1-. 16 ss 

\1'C"',....., "...: ,--.. "!""" 
~4-- .. v ..... 

S?.Zl. .350 . .3 
SM 23203 
SM ::~:03 
:;':: ll 35l . .3 
;;-::-:~ -~ . ,., 

::-::::~ 365 -. -
::-:::::~ ---· 300. : / S~'i 9056 
E?A 300. J/SW 9056 
;:.::-.ll, 300. 0/SW 9056 



rEc:::r:;:_.;,_w, :::~c. 

:22 ~ 42ND S~~EST SUITE 2200 
NEW !C:RK, NY .:0:68 

PROuEC~ : ~- ?HF.SE 2 
LAB# ~::..488.03 

SAMP~E *: ?A-3.9 
:.oc;;r:::oN: 
MATR:::X Nat.er 

MISCSL:.ANECUS 
REPORT:::NG 

?AR;<.J.'1ETSR 

REPORT 

RE?CR~S: 

UNITS RESGLTS ANA~YZEJ 

:·:./J0/·~0 

GC -0! 

------------------------------------------------------------------------------------------
"tv'.MONI.Z\. ( ))) 0.10 rng/ NO 
~:::ARBONP..TS 20.0 rng/ 46.0 

c;..RSON.!l.T:S 20.0 ;:ng/ NC 
NIT?.CGEN : TK~J) 1.0 mg/ 4.8 
:J:::TR;.TS-N:: TR::: -::':S o.:o rng/ ND 
7CT.;L ?:iCS.?::!CRUS 0. 2.0 mg/ 0. :.o 
::NORGANIC CHI.ORIDE 0.20 ;:ng/ .2 
FI.UOR:::DE 0.10 mg/ ND 
SUL?li.TE 0.20 rng/ 4.9 

ND NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC :.IMI~S 

0:/04/00 
:2/21/99 
:2/27/99 
12/30/99 
:.z/:-:-/?9 
12/29/99 
l2/:-:-/99 
12/:."7/99 
12/:.1/99 

OC· 0 EGo~ -:;-:;;:. 50.3 
lO: 0 ~..-'T" Siw1 208 '"'-- -. '"\. 0 JC.:.. SM ~ 208 --. 
-. 0 .JI.......-~ 2.?.'1. :~ . ..; 
~ 0 'JS? --~ ~ . ~ 

" --
• 1"\. 4 JC:-:" =-'=':4 65 ~ 

.-',..J. 
~· . -

•J '- ss -:;-:;z:. 00.0/SW 9056 
0 2 ss ~.?.". OO.J;SW 9056 
J " ss :::?.Z\. OO.J/SW 9056 L 



TECHLAW, INC. 
~22 S 42ND STREET SUITE 2200 
NEW :CRK, ~: l0~68 

?RCCZC':' : ::...;:._ ?!:lASE ' 
~B# 4l488.05 
S.:UV!P:C.C: :f: 3U-O. 01 

MISCE::..::..;..NEOUS 
REPORTING 

PA.?AJ.V!ETSR 

REPORT 4l488.05 

REPCR:'E: J2.,-G6/JC 

YJC::c::: 
ANALYST RE?ERE~CE ------------------------------------------------------------------------------------------

'~tJ..MCNIA :Nl o.:o mg/ :m 
.CAREONli.TS 20.0 :ng/ 74. "I 

J 

--:.::._REONli.TE 20.0 :ng/ ND 
:E::'RCGEN (':'~N) l.O mg/ 1 -
N:::::'?JI.TS-~T:':'RITS 0.10 :ng/ o.::.s 
~CT .. n.~ ?~OSPHORUS 0.10 mg/ 010 
INORG.i=>.NIC CHLORIDE 0.20 mg/ 20. 
FT..JCR:CE 0.10 :ng/ 0.2 
SCL?ATE: 0.20 :ng/ l3. 

ND NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF OC ::..IMITS 

l/04/00 
2/2-:'/99 
2/27' 1 99 
2/30/99 
2/:.7/99 
2/29/99 
Z/:!.7/99 
2/l7/99 
2/2.7/99 

J9: 40 :\AL :-::;:. ::. ,i l 
_.~.,.~ ...... 

::.0:30 JC::.. SM ~r--- '-JO 

::.0:30 JC~ SM ~ 203 -'-

::.~:00 JC :-::;:. - . 
:5:00 !JS? :::?."'. ................ 

::.o: 4 oc:-~r E?A 65 . .: 
02: 3 ss :::?."'. C" v. 0/SW 9056 
02: 3 ss ::::? .. :; CO.O/SW 9056 
02: j ss :::?.Zl. :JO.O/SW 9056 

e"&, 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
1700 West Albany I Broken Arrow. Oklahoma 74012 I Office (918) 251-2858 i Fax (918) 251-2599 

SDG NARRATWE 

CLIENT: TECHLA W 
PROJECT: LA PHASE 2 

INORGANIC FRACTION: 

DATE: 1/04/2000 
EPISODE NO.: ~1~51 

Five water samples were submitted for the following classical inorganic analysis: IC(F.Cl.S04). Nitrate-Nitrate, Total Phosphorous, Ammonia Nitrogen (NH3-N), Total Alkalinity. TK."J. Ammonia. The sample's analyses 
were completed according to the following: . 

SWL SOP# 
SWL-IN-301 
SWL-IN-304 
SWL-IN-305 
SWL-IN-400 
SWL-IN-500 
SWL-IN-503 
SWL-IN-504 

Method SOP is based 
EPA 300.0 

Parameter 
IC(F.CI.S04) 
Nitrate-Nitrate 
Total Phosphorous 

EPA 353.2 
EPA 365.1 
EPA 350.3 
EPA 310.1 
EPA 351.3 
EPA 350.2 

.-\mmonia Nitrogen (i'-iH3-N) 
Total Alkalinity 
TK."J 

Ammonia 

Refer to Sample Receipt Notification for details of sample conditions at receipt. Explanations of the forms are he following: 

Form 1 (Sample results)- will be provided by our Reporting Department. 
Form 3 (Blanks)- This information is included on the QC spreadsheet. 
Form 7 (Laboratory Control Sample)- Provided by the LCSILCSD Quality Control Data Sheets. 

Initial and Continuing Calibration Check: No problems. 

Blanks: All blanks were below the reporting limit. 

Lab Control Spikes: No problems. 

Sincerely, 

~ 
Susan S. Turner for ... 
Deborah J. Inman 
Inorganic Program Manager 



TSCHI..;l .. W, :~JC. 

122 ~ 42ND STREET SUITE 2200 
NEW ~ORK, NY 10168 

At:~: :u::..ie Shanahan 

PRC:EC':' : ~. PHASE 2 
LAB# 4145::...~1 
SAMP~2 4: ?A-6.~ 

:..oc.w::oN: 
MA'l'RIX 'Ra-cer 

MISCSL:.ANEOUS 

?.Z\.RJl..ME':'ER 

A!vi.MCNL::,. (N) 
'ICll.REONll.':'E 

\RBONATS 
NITROGEN (TKN) 
NITRATE-NITRI':'S 
TOTAL PHOSPHORUS 
L'JORGll.NI ,:: CHLORIDE 
FLUORIDE 
SULFATE 

0.10 
20.0 
20.0 
l.O 
0.10 
0.10 
0.20 
0.10 
0.20 

mg/l NO 
mg/::.. 52.0 
mg ;.:._ NO 
mg/::.. ND 
mg/l ND 
:ng/2. ND 
mg/l 1- ,., _.j,.;_ 

mg/:.. ~ . -U . ..:....) 
mg/.:. 7 . 9 

ND 
* 
N/A 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
NO'!' ::l.PPT.Tl"!ll'<U' 

?.EPOR':' E45::... 0::.. 

::..2/27/99 14:00 K.Z\.1 --- ::::;: ~ -=-=- .. -4.. ~-G·~ 

12/2~ /99 ::..0:30 ~r"':' 
uv-'" SM 232GB 

12/27/99 10:30 -~- Stv! 232G3 -..,1\..,.~ 

12/15/99 TGG :-:::;::. _. ....... - c;. -
..:~.c . ..) 

12/16;99 :.4:56 JS? .::?_~ < ~ ' -
12/29/99 :.8:4.; JC::' ::?P:. 

...., r- ...., 

..:o: ... 
")11-/0Q ..l. .... i ..:..J, _,.,., 02:18 c:~ 

~.::> ~?.;::,. JJO.O;SW 9056 
12/15/99 02:18 c:~ 

~.::> ~?.Z\. 300.0/SW 9056 
12/15/99 02:18 ss E?A 300.0/SW 9056 



'I':::C:iLAW, :!:NC. 
122 ~ 42ND STREET SUITE 2200 
NE·,v ·.:s RK, ))"::' .::. 0:. 6 8 

A~~~= ~~:.~e Shanahan 

?RC~SC:' : ~A ?HASE 2 
:.AB# 4145::..03 
SF~P~E ;: ?3-S.7 
LOC::.TION: 

~Vater 

MI scs:.:::..;._NEOCS 

?ARF..METER 
REPORTING 

REPCR:' 

?.E?ORTSJ 

s .. :;.~p=-~= 
SUBM:~:':::: 

UNITS ?.ESULTS ANAL~ZED 

4:.451.03 

·Jl/04 /CO 

• :" • J QC 
_._, --I --

MET:iCD 
ANALYST ~E:ERENCE -------------------------------------------------------------------------------------------"1MON:::A (N) O.lS :ng/2. ND 

..:cF.RBONATS 20 .. J mg/2. NO CARBCNll.TS 20.0 mg/2. ND 
NITRCGal r:F:N) 2..0 r mg,_ :m NITR.Li..TS-NITECTS o.:CJ mg/2. NC TQT.ll..I.. ?HOSPHOR1JS o.::.o mg/2. NO 
INORGANIC CHLORIDE 0.20 mg/2. NO 
FLUORIJE 0 '0 ·-v :ng/::. :m 
SCLZA':'E 0.20 :ng/2. :m 

NO NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE ~ECOVERY OUTSIDE OF OC LIMITS 

2/2':" /99 
2/2'7/99 
2/27/99 
2/::.:/99 
2/2.6/99 
2/29/99 
2/lS/99 
2/2.5/99 
211-'00 / .... .J; _,_. 

::.4:00 EG.L SPA 350.3 
2.0:30 JC: SM 23203 
:.0:30 0C: .. SM 23208 

TGG -~<:\ :.c .. 35::..3 
2.4:56 oc:~ SPA 353.: 
::.0:44 DSF SPA 36S.2 
02:34 ss 'C:?A 300.0/SW 9056 
n:34 ss S?A 300.0/SW 9056 
:J2: 34 ss EPA 300.0/SW 9056 



TSC:iLAW, :i:NC. 
2.22 2 42ND STREET SUITE 2200 
NE~ ~ORK, NY 10168 

PROJECT : :A ?~ASE 2 
~.3# 4l45~.05 

S~~?~E 4: iOMESTEAD 
LCC~.T:ON: 

Mll.T::<.:::x ivate::::-

MISCE::..:..ANECUS 

PARJ.I.METE:R 
REPORT:NG 

RE?ORT -il4S:..o: 

REPORTE::J J:/04/CO 

DA':'S/TI~E 

UNITS RESULTS ANP..LYZED ANALYST RE?ERE~CE 
------------------------------------------------------------------------------------------
"'1MCNIA (N) O.lO mg/2. NO 
~C.:\RBONP..TE 20.0 mg/2. 36.0 

C.~REONP..TS 20.0 mg/l NO 
NITROGEN (TKN) :..o mg/2. NO 
N::'~ .. TS-N:-::?-.:r:s o.:o mg/2. NO 
'"'f'l(',!''l"''?l,; 
... v.J...~..~.,; ?~OS?~ORUS 0.10 mg/2. NO 
INCRGAN:::C CHLORIDE 0.20 mg/l 3.6 
FLUOR: DE 0.2.0 mg/2. ND 
SULI'~.TE: 0.20 mg/2. 2. 7 

NO 
* 

NOT DETECTED ABOVE QUANTITATION L:i:MIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

' '") J.-., 
1?! 
~I 

• '"l I 
l.-'.; 

:2, I 
c ') I ...... , 
12/ 
12/ 
; ? I 
:..-/ 
1 ""! I _.:..; 

7/99 1~:00 :c.:..:::.. EP.Zl. :: c::-.. 1 
--U·-

"'7/99 10:30 -~T 

U\..-..- SM .232DB 
7/99 :0:30 JC::.. SM .23203 
S/99 'T'~~ 

:::2.~ 35:..3 _I,J"!,.,;' 

6/99 :.4:56 JSF 2P.r.. 353.: 
9/99 10:44 :JS E' S?.r.. 365.2 
5/99 02:51 ss ::::?.11. 300.0/SW 9056 
~ 'QQ __ ;...,~_, 02:51 ss SPA 300.0/SW 9056 
5/99 02:52. ss :::P.r.. 300.0/SW 9056 



TSCELii.W, INC . ?-.E?ORT 
i22 ~ 42ND STREET SUITE 2200 
NE~ ~ORK, NY ~02.68 

At:~: ;~l~e Shanahan 

S.!l~~P~E :: STARMER 
i.OCATICN: 
Y1ll.TRIX Water: 

MISC:::::..~NEOUS 

RE?GRT:::J 

SU"BMIT':'2J: 

REPORTING D.!l.TE/TI:1E 
LIMIT UNITS RESC:..TS ANAL~ZE8 

4145::.oo-

~E::'::cc 

ANAi. YST :?.E?:::?.ENC:::: ------------------------------------------------------------------------------------------'1MCNIA (N) oo:..o :ng/1 NO 
.:. CAR.BON.il.TE 20o0 mg/2. 42o0 

CARBON.il.TZ 2000 mg/2. NO 
NI'!'RCGEN (TKN) 2.o0 :ng/2. ND 
NITRATS-NITRITE Oo10 :ng/l 
TOTAi. PHOSPHORUS 002.0 mg/2. NO 
INORGANIC CHLORIDE Oo20 mg/l 7 0 4 
FLuORI:E Oo:..o :ng/2. NO 
SU:.?ATS Oo20 mg/l ~ 0-

NO NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

12/2"" /99 14:CJO :c.:~.:. ':'':)~ 35 ·2. 3 
12/2"7/99 10:30 ;c SM 23205 
12/2//99 10:30 ;c:. SM 23205 
:..2/2.5/99 ~,.-- :;"";);) 35~03 --='-= 
2.2/:.6/99 :..4:56 -..~':"' 

-'v- SP.:I. 35302 
12/29/99 ::..0:44 DSr 2PA 36502 
::.2/:..5/99 03:08 ss SP.r... 30000/SW 9056 
12/:..5/99 03:08 ss :::? .. U. 30000/SW 9056 
12/::.5/99 03:08 ss E?.r... 30000/SW 9056 



TECHLAW, INC. 
122 ~ 42ND STREET SUITE 2200 
NEW ~CRK, NY 2.0168 

At:~: Ju~~e Shanahan 

?RCV"EC:' : :C...!l. ?!1ASE 2 
~.B# 4l45l.09 
SP-~PLE #: ~:ELI~G 
:C..OCAT:ON: 
MATR:X 'N'ater 

MISCEL~.NEOUS 

PARAL'1ETER 
REPORTING 
LIMI:' 

REPORT 

REPOR:'E:l o:./04/00 

SAMP~~J :..:/::.C/99 
SUEM:T:'ED: :.:/:.<-!, 99 

DATE:/T:ME 
UNITS RESuL7S ANAL~ZED .'\NALYST RE:?ERE:K:::: -------------------------------------------------------------------------------------------'1MONL:; (N) 0.10 :ng/l NC 

iCARBONP.TE: 20.0 mg/l 82.0 
CARECNP.TE 20.0 mg/l NO 
NITRCG2N :'KN) 2..0 :ng/1 NO 
NIT~ .. 'I'E-N !P.:~E 0.10 :ng/2. D.59 
TCTAL ?~0 ?HORUS O.lO mg/:. :m 
INORG.!l.NIC CHLORIDE 0.20 mg/l ,.,~ 

"-"-· -; 

FLUORIDE o.:.o mg/2. 0.16 
SULF!l.TE 0.20 :ng/l 1 ~ ~ 

_.::::,.j 

NO 
* 

NOT JETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

12/27/99 14:00 ~ . .:.. E?.:l. 350.3 
12/21/99 :.0:30 ;c:::. SM .::321JB 
12/2"7 /99 10:30 VI._. ...... ~:vi _,_ .::3203 
:.2/:.:/99 .. ,.,,.... ..... 

.:.~ ......... 
~:::: ~ J - \;']'...; 

12/:6/99 14:56 JC:::" 
~- :::? .. ;; -:'C::~ ~ ...., ..... ...., . -

12/29/99 10:44 JSF ::p~; ~6:: . .:: 
12/l:/99 03:25 ss ::?A 300.0/SW 9056 
12/15/99 03:25 ss SP.ll. 300.0/SW 9056 
12/:.5/99 03:25 ss S? .. n.. 300. 'J/SW 9056 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
!700 West Albany I Broken Arrow. Oklahoma 74012 i Office (918) 25!-2858 .· Fax (9!8) 25!-2599 

CLIENT: TECHLAW 
PROJECT: LA PHASE 2 

INORGANIC FRACTION: 

SDG NARRATIVE 

DATE: 01113/2000 
EPISODE NO.:-H535 

Two water samples were submitted for the following classical inorganic analysis: ~irrate-~itrate. Total 
Phosphorous. Ammonia )iitrogen (0JH3-N) and TK.'-1. The sample· s analyses were completed according to the 
following: 

SWLSOP# 
SWL-IN-304 
SWL-IN-305 
SWL-IN-400 
SWL-IN-503 

:VIethod SOP is based 
EPA 353.2 
EPA 365.1 
EPA 350.3 
EPA 351.3. 

Parameter 
~itrate-~itrate 

Total Phosphorous 
Ammonia ~itrogen ();H3-\i'l 
TK.'-1 

Refer to Sample Receipt Notification for details of sample conditions at receipt. Explanations of the forms are 
the following: 

Form 1 (Sample results)- will be provided by our Reporting Department. 
':'orm 3 (Blanks)- This information is included on the QC spreadsheet. 
Form 7 (Laboratory Control Sample)- Provided by the LCS/LCSD Quality Control Data Sheets. 

Initial and Continuing Calibration Check: No problems. 

Blanks: All blanks were below the reporting limit. 

Lab Control Spikes: No problems. 

Sincerely, 

~ 
Susan S. Turner for ... 
Deborah J. Inman 
Inorganic Program Manager 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (918) 251-2599 

TECHLAW, INC. 
122 S 42ND STREET SUITE 2200 
NEW YORK, NY 10168 

Attn: 0u::.ie Shanahan 

PROJECT : LA PHASE 2 
LAB# 4 2. 5 3 5 . 0 1 
SAMP!..E #: ?M-l 
LOCATION: 
Mli.TR:::x Water 

MISCELL,CI.NEOUS 

P.Z\.RAMETER 

AMMONIA (N) 
NITROGEN (TKN) 
NITRATE-NITRITE 
TOTli.L PBOS?HORUS 

::ZESULTS""'" 

0.2.0 IJ 
6.4 
0.45 
O.lO u 

REPORT 4:.535. o::. 

REPORTED 01/20/00 

SAMPLED 12/:.3/99 
SUBMITTED: 12/:.3/99 

JP..TE DA~S 
UNITS ?REP.Z\.RE:J ANALYZE:J :1ET::CD 

mg/L 0:./07/00 EP.Z\. 250.3 
mg/1 12/30/99 EP .. Z\ 35:..3 
mg/1 01/09/00 EPA 353.2 
mg/1 12/21/99 12/29/99 EP.Z\. 365.2 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany Broken Arrow, Oklahoma 74012 Office (918) 251-2858 Fax (918) 251-2599 

TECHLAW, ::::NC. 
l22 ~ 42ND STREET SUITE 2200 
NEW YORK, NY 10168 

A~~~: Julie Shanahan 

PRCUF.:C~ : ~- E'H.l\SE 2 
LAB# 41535.02 
SAMPLE #: 0-4 
LOCll.TION: 

Wa~e:r 

MI sc::::::...:..;..NECUS 

P.r..RAMETSR 

AMMONIA (N) 
NITROGEN (TKN) 
NI':'RATE-NITR::::TE 
TOTAL ?HOSPHORUS 

RESULTS*" 

0.10 u 
7.0 
0.35 
0.10 u 

RE?ORT : 4l53S.OZ 

REPORTE:J Ol/20/0C 

Sll.MPL.2C :..2;':.3/99 
SUBM::::TTED: :..2/lS/99 

DA'::'E Sll.TS RE?E?.E::JCE 
UNITS ?REPARED .:;Nll.L'!ZE:J :'1ET::CC 

mg/L 0 /07/00 ~p_; s 
mg/l ~ /30/99 ~2~ ::; 

mg/2. 0 /09/00 E?A -
mg/l 12/22./99 /29/99 -~A. 

=-~- 6 



SOUTHWEST LABORATORY OF OKLAH0l\1A, INC. 
1700 West Albany I Broken Arrow, Oklahoma 7401:~ Office (918) ::51-2858 Fax (918) ::51-::59Q 

SDG NARRATIVE 

CLIENT: TECHLAW 
PROJECT: LA PHASE 2 

INORGAl~IC FR..\CTION: 

DATE: 12/29/99 
EPISODE ~0.: -U-WS 

Seven water samples. plus one matrix spike and one matrix spike duplicate were submined for IC 
(F. Cl. S04), Total Alkalinity, Bicarbonate, and Carbonate analysis. The sample·s analyses were 
completed according to the following: 

SWL SOP# 
S\VL-IN-301 
S\VL-IN-500 

Method SOP is based 
EPA 300.0 
EPA 310.1/SM2320/B 

Parameter 
IC (F. Cl. S04) 
Total .-\lkalinity. 
Bicarbonate. Carbonate 

Refer to Sample Receipt Notification for details of sample conditions at receipt. .-\n explanation 
of the forms are the following: 

Form 1 (Sample results)- will be provided by our Reporting Department. 
Form 3 (Blanks)- This information is included on the QC spreadsheet. 
Form 7 (Laboratory Control Sample)- Provided by the LCS/LCSD Quality Control Data Sheets. 

Initial and Continuing Calibration Check: No problems. 

Initial and Continuing Calibration Blanks: All blanks were below the reporting limit. 

CRI (Low Standard): No problems. 

Blanks: All blanks were below the reporting limit. 

Lab Control Spikes: No problems. 
Matrix Spikes: No problems. 

Sincerely, 

~ 
~r ... 

Deborah J. Inman 
Inorganic Program Manager 



':EC:-i:.::..w, :NC . 
122 E 42ND S':'REE':' SUITE 2200 
NEW !ORK, NY 10168 

A~:~: ;u~~e Shanahan 

:..AB'* .; :'..4 OS. Ol 
s~~F~2 4: ~T-4 J:ss 
:_c,c;.~::c:N: 

:"'ater 

M:SCE:::..:::..ANEOUS 

?-EPORTE:J 

REPOR':'ING D.il.TE/-:'::'1E 
!?F>.Rl'-..METER :.:MI:' UN::·~s ?.ESlJL:'S ANF .. LYZED 

3:::C.'\.?-SONAE 20.0 ;• mg;_ :'..30 
~!i.RSONli.TE 20.0 mg/::. NO 

JORG.il.NIC :HLORIDE 0.20 mg/2. 2:.8 
?:SlJCR:DE 0.10 :ng/2. 1 

su:::;.::: 0.20 ;-:ng,- '")': < 

NO 
* 
N/A 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
NOT .:..P!?LICABLE 

:2; I -:-/99 
12 I 'i /QQ 

I I..,_, 

2.2/ d /QQ .. / ...,,., 
1 ~ I 4/99 ~..::::, 

1 ~ I 4/99 ~""' 

:.=/29/99 

:1E:::cc 
ANll.i YS':' RESRE::JCE 

2.3:00 -~, SM ~ 2G3 u\.......; -
:'..3:00 w-e: SM ~ ~"~ - .:;..,.)0 

00:4l ss :::PA GO.J/SW 
00:4:.. ss E?A OO.J/SW 
JC: 4::. ss E?A ('I"'\ vv. J!3W 

9056 ' 
9056 
9056 



TE:CHLAW, ::.}lC. 
122 E: 42NC S7RE:E! SUITE 2200 
~E~ YSRK, ~y :0:68 

:..=\3# .;:.~o:.·J2 

S~J.\1P!..2 ~: ~1CC-:. ::::.ss 
:oc.;::cN: 
M..~:'R::LZ 

MI sc:::::..:.;..NE8US 

..., ICAR.BONll.!E: 
.~R50NA'::·.:: 

I:·lORGAN! C CHLORIDE 
E"::.'JCR!22 

20 ,j 

20 J 
0 2J 
0 _'] 
2 0 

:ng/.'.. 
:ng/::. 
mg/::. 
:ng/' 
mg/::. 

?8 0 
NO 
::.2 3 

NO 

* 
NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE S.EC:JVERY OUTSIDE OF QC ::.IMI':'S 

4:4cs.;.: 

-..~ ~ ..... /:"!"1-vr ..... _, ...... __ .:./ - -~-.::.. 

;·- 99 ':DC 
;::.-/99 _..-:00 

_ :.~/99 ~Jo ss 
'·1/~o~n-....., 

I -""!I .,~ ..- J v .::- tj 

-,.... 
'-''\....- SM '" 203 

::?~ 00 J/SW ?0 6 
90 6 
?0 6 



TS:::HLAW, INC. 
:22 ~ 42ND STRSET SUITE 2200 
NEW :ORK, N: l0l68 

At=~= ~ul~e Shanahan 

?ROJ~:::T : :A ?HAS~ 2 
:.;..B~ 42.405 .. J3 
s;..MP:.2 ~: MC8-2 JISS 
LCC .. ~ .. 7:8N: 

MISCE::..I..ANEOUS 

REPORT 

RE?CRTING DATE/TIME 
LIMIT UNITS ~ESULTS ANAL~ZED 

""ICA!\30NATS 2CJ.O :ng/l ::.60 
'.RBONP..T:S 20. " ;ng/l ND v 

lNORGll.NI:::: C:!LORIDE 0.2Cl :ng/l 5. 0 
::.:JORIJE 0. lO :ng/l 0.82 
SULtA:'E: 0.20 mg/l ::.. 5 

ND 
* 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE ~ECOVERY OUTSIDE OF QC LIMITS 

I "7/99 I 

I 
I 

~ iQQ , I ~ ~ 

4/99 
I ~/99 

~/99 

:.2/29/99 

'vT,...,.,t.:"""i"' .. .::. •.. vu 

ANA::..~ST ~E?ERENCE 

::.3:00 :c::.. SM - 2:~3 -
:..3:00 u-c::.. SM - ":,"'1'::). - """'"' 
"\1 ·1::: 
.J-·--" 

c:~ ..-.::: E?A OO.C/Svv 
o:..::..s ss :. .:' .:!1. CG.•J/SW 
_.,. 
v-: 15 ss E?.r:. 00.0/SW 

9056 
9056 
9056 



TZC2:::..AW, INC. 
122 "2: 42ND S7REE7 SUITE 2200 
NE~ YORK, NY 10168 

?RCJZC':' : :..;._ ?~ASE 2 
~AB# 41405.04 
S~~P~2 ~: ~C~-3 DISS 
:.CCA.':':ON: 

C4ISC:::~rlNECUS 

RE?ORT 

UNITS RESCLTS ANALYZ.::J 

"<IC~.RBONATE 2C.O mg/ 98.0 
'?.BONATE 20.0 mg/ NO 

iNORGANIC CHLORIDE 1] o 20 mg/ :.2. 9 
?LUCR.::JE 0. :o mg/ !'\ 

u.:~ 

SUI..tA~~ 2. 0 mg/ :7 3 

NO .. NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

2/l ;/99 
2/:.-:-/99 
2/:..J/99 
2/:.4/99 
,..., /-- ::. / CA a 
.;_I - ._, 1 -' ..-' 

__ .... ' 'J 

YE-:'~C::: 

AN.:l.LYS:' RE?ZR.::NC:::: 

2..3: 00 JC:.. Sl'-1 ~~~')q _ _,.;;,.""--' 

13: ·OO JC::.. SM - .::as 
("\; . ~ ~ 
...;_._.:_ 

~c:: 
:::>~ ~?.J.. co. 0/SW 9056 

~- ...... '""I 
u.:...J'- ss :::?_~ OO.J/SW 9056 
'J2:: 9 ss _....,':"' -~- CO. 0 /S'i-J 9056 



TECH::.AW, INC. 
122 E 42~C ST~EET SUI~E 2200 
NDI ·:c~K, N': .l 0168 

?RCC"::C:' : ~. ?:lASE 2 

Sh'1P::..:: ~: :'1C::-: 
:.ccAT:::ci:l: 
MAT?.::::< 

Y!ISCE:.:.riNECUS 

REPORT 

REPORT~NG ~ATE/TIME 
:.:::MIT UNITS RESULTS ANAL~ZED 

"'IG·_?,SON.!'.T:S 20.0 mg/::. --,., - iL 

~RBCN.!'_'I'E 20.0 mg/::. 0JD 
INC?.G;:._N:::C CHLORIDE 0.20 mg/:.. " -L . .: 

FL~CE~:·E 0. 10 mg/l " 
SCL?.~.;~:: 0.20 mg/J.. 4 .0 

NO 
* 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

2/::.-/99 
2/:..7/99 
2/:..-l; 99 
2/:.4/99 
2/::..:l/99 

4:.405.05 

::.2/29/99 

• '"" I- .-, ',...,..., 
~~ __ , -...-I -'--' 

MET::CC 
_:;.NA:L.. YST ?.E?E?-ENC:::: 

:.3:00 C"CL 3M - 203 
13:00 JCL SM - 203 
C·2: 22 ss =:PA 00.0/SW 
02:22 ss E?_:... 00.0; sw 
C2:2: ss S?A 00.0/SW 

90 6 
90 6 
90 6 



::-.::c:::::.;..w, :::Nc. REPOR':' 
l22 ::: 42ND S':'REET SU~7S 2200 
NEW YORK, NY lJl68 

~t~~= ;ul~e Sha~ahan 

4::.-±c:.J6 
s;:.~\1?:.~ #: MCO-S JISS 
i..CCA':'::CN: 
!'1A:'?.::X "Na::e::: 

?.E?CR':':::NG 
~N:::s ~ES~L!S ANA~?ZED 

-, ICARBCNfl..!S 20 J :ng I ;· 
. 
~z - -

-~RBCNATS 20 J :ng/::. NO 
INORGANIC :HLORIDE 0. 20 :ng/::. .22. 
E"L'JCR:::::E " '" u. ~·...) :ng/::. ' 

. 
SULcll.:'S ('\ 20 :ng/::. H v 

NO 
* 

NOT DETECTED ABOVE QUANTITATION ~IMIT 
SCRRCGATS RECOVERY OUTSIDE OF QC ::MI!S 

l2/::."7/99 
::.2/::.-/99 
2.21 j• 4 99 -. ,. 

~ 99 --· -
' "'l, '. 99 .:...:...; -

JO S:Vl 
~ z:3 : '-''-- -'-

: 80 x: SY! - 2:3 
~ 39 ~- :::?.; co. J 1 s;·~ 9056 
' . ~ ::::2.~ co J/SW 9056 ' : ~- --
~ -~ ss 

__ , 
. - ~ oc J/SW 9056 



TE:CH::..;..w, INC. 
122 ~ 42ND S~REE7 SUI~E 2200 
NEW ~CRK, NY 10168 

A~:~: ~~~~e Shanahan 

?RC0EC: : ~ ?HAS2 : 

S~MP~2 ±: ~CJ-S JISS 
LQC.;:'~CN: 

~Isc::::.:..;c..NEOUS 

?AR..ll..J.'1ETSR 

'"'I CARBONATE 
'?.BONATE 

INORGl-.N:C CHLOR:::JE 
:'"S'CCRIJE 
c; r ...... -...., l"j'!.,.... ..... u_.r: .. -._:.. 

S.EPORTING 
LIMIT 

2J.O 
20. 0 
0.20 
0.:':.0 
0.20 

mg/ 272 
mg/ ND 
mg/ 23. 
mg/ l . 
mg/ .:!4 

NO 
* 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVE:KY OUTSIDE OF QC ~IMITS 

RE?OR~ 

:..2/29/99 

? j•- /QQ :00 ~c:. SM ~ ,...,,""\-. 
'-I - I I -'"" .!. - ..:..·J~ 

2/17/99 :00 ..;c: SM ~ 203 -
2 4/99 J :56 ss :::?.1:\. co. ·J/ S'itJ oc;~ 

~o ,., 4/99 '"' :56 ss :::::::_~ 
,""1,,... J 1 s;v 0 c;-L. u '-''-'• -0 

2 4/99 J :56 ss ::?.~ co. ' sw 056 -'' 



TE:CHl..;I.W, INC. 
122 ~ 42NC STREET SUITE 2200 
~E·w ·.:c?.K, NY lJl68 

A~~~= :ul~e Shanahan 

?RC~ECT : l.ri ?HASE 2 
~A34 41405.08 
S~~P~E *: ~C8-6 JISS 
:.cc;;::cN: 
MAT?.::z 

REPORTING JA'!'E:/'!'I~E Y!ET:-:cc: 
PAR.l<~ETER L:MI:' JNI~S ~ESCLTS ANA1YZE~ ANALYST ~~=~~~~C~ 

"I CARBONATE: 
'cR3CN.i'-.T:S 

INORG~.NIC CHLORIDE 
?L:JORIQE 
SULt.:...TS 

20.0 
20.0 
0.20 
0 .l'J 
0.20 

:ngll 
:ngll 
mgll 
:ng/l 
:ngll 

NO 

ND 
* 

)JOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

I ....., '~""'~0 ... 
I I 'j_.. :00 
I !99 _ :00 
I V 99 : 13 
/ _. /99 8 13 
I -l/99 0 ::.3 

C"C SM _ 
ss :":l:\ OO.'J Svi 90 6 
ss E?A OC.J SW 90 6 

EPA CC.O SW 90 6 



TECHLAW, INC. 
:22 ~ 42ND STREET SUITE 2200 
NEW ·.:-ORK, :J"f :l.Ol68 

?RCJECT : 
:.;..a:: 
S;l.MPLE :1: 
:::..oc.:;::oN: 

l..rl ? !-!Jl.S E 2 
4:.405.09 
YJC0-7 JISS 

YJATR::::x iVa1:er 

MISCELL.il.NEOUS 
REPORTING 

REPOR':' 

PARf..METER UN::::TS RESuLTS ANAL~ZEJ 

~':CARBONll.TE 

cRBONF.'~'E 

INCRGF~IC CHLORIDE 
:::::.UORIDE 
SC'L:ATS 

20.0 
20.0 
0.20 
o.::.o 
0.20 

mg/::. 
:ng/2. 
mg/::. 
mg/2. 
:ng/:'.. 

::.94 
NO 
""'!"'" -"' LJ... 1,_~ 

l. 3 
28.9 

NO 
* 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

2/::.7;99 
2/::.4/99 J 
Z/:~/99 J 
2/::.4/99 '"1 

4::.405.09 

29/99 

: ·JC 
:JO 
:29 
:29 
:29 

JC::. 
ss 
ss 
ss 

\1ft:"""!.:·"""":""' 
-~-- __ v._. 

S~1 2 
SM '"' 
:::?.:; 
~::-:. 

203 
00 J/SW 
0 C. •J / S'V'i 
OJ.J/SW 

0 6 
0 6 
0 6 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
!700 West Albany I Broken Arrow. Oklahoma 74012 .. Office 1918) 25 i -2858 Fax 1918) 251-2599 

SDG NARRATIVE 

CLIENT: TECHLAW DATE: January 14, 2000 
PROJECT: LA PHASE 2 EPISODE NO.: 41407 

INORGANIC FRACTION: 

Seven water samples, plus one matri..'< spike and one matri..'< spike duplicate. were submitted for the followmg classical inorganic analysis: :-litrate-0ritrite. Total Phosphorous. Ammonia :-litrogen (0rH3-:\') .. .md TK...\. The sample~s analyses were completed according to the following: 

SWLSOP# 
SWL-IN-304 
SWL-IN-305 
SWL-IN-400 
SWL-IN-303 

Method SOP is based 
EP.-\ 353.2 
EP.-\ 365.1 
EPA 350.3 
EPA 351.3 

Parameter 
;\Titrate-:-litrite 
Total Phosphorous 
Ammonia ;\/'irrogen INH3-;\/') 
TK.'J' 

Refer to Sample Receipt Notification for details of sample conditions at receipt. Explanations of the forms are the following: 

Form 1 (Sample results) - will be provided by our Reporting Department. Form 3 (Blanks) - This information is included on the QC spreadsheet. Form 7 (Laboratory Control Sample) - Provided by the LCSILCSD Quality Control Data Sheets. 

QC SUMMARY 
Initial and Continuing Calibration Check: No problems. 
Blanks: All blanks were below the reporting limit. 
Lab Control Spikes: No problems. 
Matrix Spikes & NISD: The following were outside the control limits: :-Titrate-Nitrite I I :-To action required. Duplicates (LCS & NISD): ;\To problems. 

Sincerely, 

${;_ ..... _ 
Susan S. Turner for ... 
Deborah]. Inman 
Inorganic Program Manager 



TSCHLAW, :::Nc. 
122 S 42ND STREET SUITE 2200 
NEW YORK, NY 10168 

At:~: Jul~e Shanahan 

?RO~ECT : LA ?BASE 2 
LAB# 41407.01 
Sll.MPL2 #: MT-4 
LOC.:l.TICN: 

MISCE::.:..;o.NECUS 
S.EPORTING 

RE?ORT 

RE?ORTE:i 

Sfi_T\1PL2J 
SUBMI:'TEJ: 

:?ARAME':'ER UNITS RESULTS ANALYZED 

.;l.MMONIA (N) o.::.o mg/2.. :--JD 
'':;:':'RCGEN ; :'IOJ) 1.0 :ng/' NC 

.CTPJI. TE:-N ITR:::TE 1.0 :ng/ :.2.6 

TCTAL PHCS?SORUS 0.10 :ng/ NO 

ND 
* 
N/.7; 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
NOT .:..PPLICJ.I.BLE 

12/20/99 
2/"~./QQ 

I -...,I -'""' 

2/::.7/99 
2/29/99 

4:.407. o::. 

Ol/0-±/0C 

:.2/0"7/99 
:,.., I;,'] I ClC _ .... , -'-' / - ... 

::1E'::':!CJ 
."I.NP..:::.;:sT :ZE:?E:ZE:NCS 

09:30 !Q.L E?.:l. 50.3 
':'GG ;::p_;c._ s:. 

l5:00 oc:;;- -~:z:.. 
~:. 53. 

::.0:44 DSE" SPA 65. 



TSC:E:::.AW, !NC. 
~22 S 42ND STREE~ SUITE 2200 
NEW !CRK, NY ~0~63 

?RCC:C:C:':' : ~~- ?5F .. S2 2 
4:.407.02 ~':::<"~--,. 

SF..i."'lE'::.E '* : :vJCO- ~ 
~cc;.~:oN: 

""1\1MCN!A ( ~1) 

~'!'?,CGEN (T:CN) 
NI T?-.A.':'E- ~;:: -:'R!-:'E 
mr.m'?l.- ?P.CSP!:CRUS -V--~..1..1 

0. 
l. 
·" J. 

0 

:.a /' NO :ng; -
0 ;ng;:._ NO 
lO :ng/:._ - :: 

(1 :ng/:. J - -
-V 

NO 
* 

NOT DETECTED ABOVE QUANT!TATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

?.EPCR':'ED 

~ ,-, I .., "" I ,-. /"" 

--· ~~,)I 'j": 

I 0 'a a 09: 30 ;o_:. :::;:_~ ' I ~ ~ '--

/ J; 9 :'GG 
__ , 
... -;.... 

9 ~ 4 ~6 ::s? .::?A 0; -
' 9/ 9 =-~~ I : ~4 JS? S?.ZI. 



TSCRLAW, ::-.JC. 
:22 ~ 42ND STREE~ SUITE 2200 
NE~ YORK, NY ::.0!68 

At~~: ~u:ie Shanahan 

?RC~E~':" : ~A PHASE 2 
.Jl407. 03 

s.tl..iVJP::OE ~: :1C0- 2 
I..OCA':"::ON: 
:vl.".T?.:x Water 

M::SCEL:wi\.NEOUS 

PA?Jl.METE?. 

"~MCN::.:.. (Nl 
~':'?.CG2N (T:<:N) 

;:J::'~.T2-N:':RITS 

!O:AL ?:lCSPEORCS 

REPORT::NG 

0.10 mg/ 
!.0 mg/ 
o.:.o mg/ 
o.::.o mg/ 

NO 
NO 
NO 
0.48 

NO 
* 

NOT uETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

?.EPOR':' 4::.40-;".03 

?.E?OR:E::: 'Jl/04, .JC 

SAMP:::.:: 
SUEM::':'':"EJ: 

\1\'t:"....,:.; ·'"" !""\ 
~-.-- ••'-"' L.,.. 

12/ 0/99 09: 30 ?\..:l.L :-::::. 0. 
12/ 5/99 ::'GG :::?.:.. . " ~ t "a . 

4 :56 S·S? --~ 
~~/ 0/ 'j_,. - - -~ 

" I :....:.; 9/99 :.0:44 JS? ;:?A 



TEC:EL;..w, :::NC. 
122 ~ 42NC STREET SUITE 2200 
NEW YORK, NY :0168 

?:\CC"ECT : :::..;.. ?:ill.SE 2 
41401.04 

s;..ME2 ; : !JC:J- 3 
:::..cc.~.:::::oN: 

;1J!..'l'::cx Wac:er 

:--!ISCE::..:.ANECUS 

REPORT 

REE'CR::::NG :A!~/!:!lE 
2A?JIJ.'1E':'SR LIM:! JN:TS RESCL!S ANA:::..YZE~ 

~rvJMCNIA (N) 

~!?,CGEN ( 'l'KN) 
NITS-;..TE-NI':'R::: TE 
TCT~L ?EOS?HORUS 

o.:.o 
:.o 
0 :o 

me;/ 
:nc;/ 
mg/ 
:ng/ 

NO 
NO 
0. '
o.:: 

NO 
* 

NOT DETECTED ABOVE QUANT:TATION LIMIT 
SURROGATE RECOVERY OUTS:::JE OF QC LIMITS 

2/20/99 09:30 
2/2.5/99 
2/:.6/99 :-±:Sci 
2/29/99 - ,.-, 1 1 

-..J -:--: 

JS? E?.:.. -



TECHLAW, INC. 
122 ~ 42ND STREET SUITE 2200 
NEW YORK, NY 10168 

At~~: uu::.~e Shanahan 

?ROuEC:' : ~- ?EASE 2 
LAB# 41407.05 
SAMPLE '4:: MC:J-S 
:;:.cc;.::-:oN: 
MATRIX Wate~ 

MI SCELI.;..NEOC'S 

REPORT 4l40"7.05 

?.EPORT::::J C::./'J4/CC 

SF11?~2~ ::/~JB/99 
SUBM:~TE2: ::.2/::.J/99 

REPORT:NG JP.TE/T::--lE i.'-JET::CJ 
ANALYST ?.E?::::R~NC:::: PARl\.METER LIMIT UNITS ?.ESULTS ANALYZEJ 

"'fvlMONIA (N) 0.10 mg/l NO 
lTROGEN (TKN) 1.0 mg/l NO 

TOTAi. PHOSPHORUS 0.10 mg/l NO 

ND 
* 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

2.2/20/99 
12/::.5/99 
:2/29/99 

09:30 Ktl.1 ::?A = -
TGG ~?A 5 

10:44 o~::-v- ~?A 6 



~ECHLAW, INC. 
122 ~ 42ND S~REET SUITE 2200 
NEW !DRK, ~y l0l68 

A~:~: :u~~e Shanahan 

I..ii.B# 4:..40/. 06 
SAMP:!:..E #: Y!C0-5 
::..oc;...:r:oN: 

Y!:Sc::::::..:.ANECUS 

~tv!MON:A (N) 
~TROGDl ,:TKNl 

TOTAL ?HOSPHCRUS 

Ms::. 

0.10 
1.0 
0.10 

:ng/ 3.9 
:ng/ 19.6 
mg/ 0.92 

NO 
* 

NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

REPORT 

,J:/D4/JC 

' ~/99 ,J 9: 30 ?:.:1..:. --~ 50. I 

I 5/99 
. .,,...,..... ::-::::::. ~-... \.:;~ 

' 9/99 lO: 44 JS? ::::;.. 65. I 



'!'ECHLAW, INC. 
122 ~ 42ND STREET SUITE 2200 
~EW ~ORK, N~.lOl68 

At~~: Jul~e Shanahan 

LAB# 42.401.01 
s;...J.'1!?:..E -4: MC:J- 5 
LOCAT:::ON: 
MAT?.:X Water 

:-!ISCELLANEOUS 

REPOR':' 

?-.EPCR':'SJ 

s;..M!?!...SJ 

?-.E?CRTING Dll.TE/TIME 
PAR..ll.ME':'ER LIMIT UNITS RESuLTS ANALYZED 

'T\1MONIA (N) O.lO mg/ 4.1 
~TROGEN (TKN) l.O mg/ l9.0 

NI':'?-F.TE-NI':'RITE l.O mg/ l4.S 
TOT;..L ?HOSP!:ORUS 0.10 mg/ 0.89 

NO NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

2/ 0/99 
2/ 5/99 
2/ 1/99 
.., I 9/99 -I 

41401. :]7 

:::./04/'JO 

• ~ 1 r:c oc 
-.::..1 vv' _, _, 

MET~CC 

ANALYS':' RErERE~CE 

09:30 :V.I.. EP.U. .:::::0. 
TGG --11 !:.!:'.-,. 351. 

::.5:00 oc:-~r =:?A J:.j. 

l0:44 CSF SP.t.. .J6.J. 



':SC:!I..A.W, ::::NC. 
!22 ~ 42NC S':REE':' SU!!E 2200 
NEN YORK, NY !Cl58 

A~~~= ~u~ie Shanahan 

?RC~EC: : ~A ?~ASE 2 
:::_.;._B'* 4l407.08 
Sl"..MP:::.E # : MCO- 6 
Lcc;...::cN: 

:1ISCEE ... :C..NECCS 
?.EPCR':'::::NG 
L:MI:' JN:7S ?.ESUL:'S 

'~MCNI.Z\. (N) 0. '"' ;• :m ... u mg: -
~':'?DGEN (T!'CN) 1 0 :ng/l :-JD -'-• 

NITR."'.TE-NITR::'S 0 :ng, /" ' . -. - --. 
TOT.:;~ ?HCS?:lCR:.:S 0 :.o :ng/1 0.25 

NO 
* 

NCT DETECTED ABOVE QUANTITATION I..IMIT 
SURROGATE RECOVERY OUTSIDE OF QC :IMITS 

2EPOR: 

?.E?OR':'ED 

DA7S/':'!ME 
.Zl..Nl".:. ·: 3 E: 

2/20/99 
2; 1 15 I 99 
2/::.-/99 
2/:9/99 

f"'- I("' :1 , ,...., (" 
,..; ~ / ·._;~I '.) \.., 

J9: 30 tc,_:;::_. 
~,-. ..... 
.:..'Jo..= 

00 ~c:--- 1.-~r 

_o: :q JS:: 

~?A 'J 

~?.=\. 

:::?.::.. 
~?A 



':'ECHIJl.W I !NC. 
122 E 42ND STREET SUITE 2200 
NEW ~ORK, ~~ l0l68 

At:~: ~~l~e Shanahan 

::?RCJEC:' : 
LAB# 

~- ::?HASE 2 
4::.40"7.09 

SllJ.\:!PL:::: ;±: :1C0- i 
:CCAT!ON: 

MISCEL:.ll.NEOUS 

REPORT 

REPOR:'SD 

REPORTING DATE/':'!ME 
::?ARAMETSR L:M:::T UNI!S ?.ESULTS ANAI:tZED 

""M.MONI,;l. (Nl 0.10 :ng/ ~D 

.i:TROGEN (':'KN) l.O rng/ NO 
N!:'RP.TE-N!TR!':'E 0.10 mg/ l. 8 
TOTAL ::?HOS::?:lORUS 0.10 rng/ G.24 

NO NOT DETECTED ABOVE QUANTITATION LIMIT 
SURROGATE RECOVERY OUTSIDE OF QC :::.IMes 

::.2/ (11QQ 
"'I ~ _, 

12/ 3/99 
1 '">I 
.-L-1 6/99 
::.2/ 9/99 

4140-:'.09 

Ol/04/00 

~-: / nq Icc. 
--, .) vI --' 

:vr:::;:::co 
ANAL~ST RE?ERE~CE 

09:30 ?\.=~ . .::.. :::?.; :c. 
,..~ EPA ....:;o,;; .., 

14:56 c:-
~r ~P.t.. 5 

10:4--1 Sr EPA 6 



,·.::.~ 

AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC. 
11950 lndustriplex Blvd. 

January 09, 2000 

Ms Julie Shanahar 
TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

AA'!'SLA: 39360 

Dear Ms Shanahar: 

Baton Rouge, LA 70809 Office (225) 753-8650 Fax (225) 751-1405 

Enclosed are the analytical data for the samples received in our 
Laboratory on December 20, 1999 for the above eoisode. 

Client Laboratory Mat::::::-.:..x Date 
Identification Identification Collec-:.ed 

SM-30 39360.01 WATER 12/13199 
SD-30 39360.02 WATER 12113199 
PM-1 39360.0j WATER 12113199 
PM-2 39360.04 WATER 12113199 
PM-5 39360.05 WATER 12113199 
0-4 39360.06 WATER 12 I 13 I 99 
SM-30MS 39360.07 WATER 12113199 
SM-JOMSD 39360.08 WATER 12113199 

All samples were analyzed r.vithin appropriate holding times for 
parameters listed on "the enclosed Chain of custody. Quality 
control criteria were within acceptable limits. 

AATS is pleased to have had the opportunity to provide this 
analytical characterization and is eager to assist you with any 
future requirements. 

ean Saia 
Project Officer 

DSjyk 

Enclosure 



AMERICAN ANALYTICAL & TECH~~CAL SERVICES 
11950 Jndustriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

Client Name: TECHLAW INC. ER & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: SM-30 Project ID: 

AATS ID: 39360.0~ Report: 39360.0~ 

Page: ~ Collected: ~2/~3/~999 

Received: ~2/20/~999 

Report Date: 0~/09/2000 
Last Modified: Matrix: Water 

TEST 

PERCHLORATE 

ND = NOT DETECTED ABOVE QUANTITAT!ON LIMIT 

DATE 
!:XTRACTED 

a = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
NA = NOT APPL:CABLE 
,'tethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79·020, MARCH 1985 

DETECTION 
L!M!T UN liS ~ESULTS 

DATE 
ANALYZED 

METHOD 
~EFERENCE 

*** !NORGANICS *-* 

0.5 mg/L .~0 12/21/99 EPA 300 

• = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW = EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



-.~ 

Al'VIERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 !ndustriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: SD-30 Project ID: 

AATS ID: 39360.02 Report: 39360.02 

Collected: ~2/~3/~999 
!Received: ~2/20/~999 

TEST 

PERCHLORATE 

DATE 
!:XTRACTED 

Page: ~ Report Date: 0~/09/2000 
Last Modified: Matrix: Water 

DETECTION 
LIMIT UNITS 

~-~ lNORGANICS ~~• 

0.5 mg/L 

RESULTS 

NO 

DATE 
ANAL'fZED 

12/21/99 

METHGO 
~E!':::RENCE 

::?A 300 

lD = NOT DETECTED ABOVE QUANTITAT!ON LIMIT * = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
0 = SURROGATES DILUTED OUT i = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
lA = NOT APPL! CABLE 
~hodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79·020, MARCH 1985 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANT!TAT!ON 

SW =EPA METHODOLOGY, "#S\.184611 , THIRD EDITION, SEPTEMBER 1994 



Al\1ERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

Client ID: PM-1 Project ID: 

AATS ID: 39360.03 Report: 39360.03 

Collected: 12/13/1999 
Received: 12/20/1999 

Report Date: 01/09/2000 
Last Modified: 

Page: 1 
Matrix: Water 

TEST 

PERCHLORATE 

~D = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

3 = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

: = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

~A = NOT APPLICABLE 

~ethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79·020, MARCH 1985 

DETECTION 
LIMIT UNITS ~ESUL TS 

DATE 
ANALYZED 

METHOD 
~EF!:RENCE 

'"*'" l NORGAN I CS ·-

0.5 mg/L NO 12/21/99 S?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW = EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



Al"VIERICAN Al~ALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: PM-2 Project ID: 

AATS ID: 39360.04 Report: 39360.04 

Page: ~ Collected: ~2/~3/~999 
Received: ~2/20/~999 

Report Date: 0~/09/2000 

Last Modified: Matrix: Water 

TEST 

PERCHLORATE 

DATE 
EXTRACTED 

0 = NOT DETECTED ABOVE QUANTITATION LIMIT 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

A = NOT APPLICABLE 
1odology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECi!ON 
~!MIT UNITS RESUL iS 

DATE 
ANALYZED 

METHOD 
~EFERENC::O 

*** !NORGANICS *** 

0.5 :ng/L NO 12/21/99 ::?4 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION SELOW LIMIT OF QUANTITATION 

S1J = EPA METHODOLOGY, 11#SW846 11 , THIRD EDITION, SEPTEMBER 1994 



AMERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 lndustriplex Blvd. Baton Rouge, LA 70809 504 7S3·8650 

Client Name: TECHLAW INC. ER & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

Client J:D: PM-5 Project J:D: 

AATS J:D: 39360.05 Report: 39360.05 

Page: l Collected: l2/l3/l999 
Received: 12/20/1999 

Report Date: Ol/09/2000 
Last Modified: Matrix: Water 

TEST 

PERCHLORATE 

·10 = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

3 = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
: = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
JA = NOT APPLICABLE 
~ethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79-020, MARCH 1985 

DETECTION 
~!MIT UNITS RESULTS 

DATE 
ANALYZED 

METHOD 
'EFERENCE 

,..,.... INORGANICS ..,.., 

a.s mg/L NO 12/2~/99 E?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

Slol =EPA METHODOLOGY, "#51.1846", THIRD EDITION, SEPTEMBER 1994 



AMERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: o-4 Project ID: 

AATS ID: 39360.06 Report: 39360.06 

Page: ~ Collected: ~2/~3/~999 
Received: ~2/20/1999 

Report Date: 0~/09/2000 
Last Modified: Matrix: Water 

DATE 
iEST EXTRACTED 

PERCHLORATE 

J = NOT DETECTED ABOVE QUANTITAT!ON LIMIT 
= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

~ = NOT APPLICABLE 
1odology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79-020, MARCH 1985 

DETECTION DATE METHOD 
LIMIT UNITS RESULTS ANALYZED ~EFERENCE 

,.,.,. !NORGAN!CS •** 

0.5 mg/L !ID 12/21/99 ::PA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846 11 , THIRD ED!TION, SEPTEMBER 1994 



A.MERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: SM-30MS Project ID: 

AATS ID: 39360.07 Report: 39360.07 

Collected: ~2/13/~999 
Received: 12/20/1999 

Report Date: 0~/09/2000 

Last Modified: 
Page: 1 

Matrix: Water 

TEST 

PERCHLORATE 

;o = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRAC7ED 

' = ANALYTE DETECTED IN Bl.ANK AS WELL AS SAMPLE 

= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

A = NOT APPLICABLE 

'ethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79·020, MARCH 1985 

DETECTION 
LIMIT UNITS RESULTS 

DATE 
ANALYZED 

ME I HOD 

'lEFERENCE 

*** INORGANICS *** 

0.5 mg/L 1.5 12/21/99 ::PA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW84611 , THIRD EDITION, SEPTEMBER 1994 

'\ 



Al\IIERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 rndustriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: SM-30MSD Project ID: 

AATS ID: 39360.08 Report: 39360.08 

Collected: ~2/~3/~999 
Received: ~2/20/~999 

Report Date: 0~/09/2000 

Last Modified: 
Page: ~ 

Matrix: Water 

TEST 

PERCHLORATE 

= NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

= ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
= NOT APPLICABLE 
~hodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79·020, MARCH 1985 

DETECTION 
LIMIT UNITS 

DATE 
ANALyzED 

,'.,ETHCD 
~EFERENCE 

•ww INORGANICS *** 

0.5 mg/l 1.4 12/21/99 EPA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
0 = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW84611 , THIRD EDITION, SEPTEMBER 1994 



AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC. 
11950 lndustriplex Blvd. 

January 09, 2000 

Ms Julie Shanahar 
TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520l 

AATSLA: 39246 

Dear Ms Shanahar: 

Baton Rouge, LA 70809 Office (225) 753-8650 Fax (225) 751-1405 

Enclosed are ~he analytical data for the samples received in our 
Laboratory on December 14, 1999 for the above episode. 

Client 
Identification 

MLO-l 
ML0-2 
ML0-3 
ML0-5 
MLO-SMS 
ML0-5MSD 
ML0-6 
ML0-7 
ML0-7.7B 
MT-4 
TW-8 
MLO-FB 
GS-1 
HOMESTEAD 
STARMER 
BULLDOG 
KIALING 
BU-0.01 
PA-8.9 
PA-6.7 
TA-18 
TA-18MS 
TA-18MSD 
FB-6.7 

Laboratory 
Identification 

39246.01 
39246.02 
39246.03 
39246.04 
39246.05 
39246.06 
39246.07 
39246.08 
39246.09 
39246.10 
39246.ll 
39246.l2 
39246.13 
39246.l4 
39246.l5 
39246.l6 
39246.17 
39246.l8 
39246.19 
39246.20 
39246.21 
39246.22 
39246.23 
39246.24 

Matrix 

WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 
WATER 

Date 
Collected 

l2/07j99 
12/07/99 
12/07/99 
12/08/99 
12/08/99 
12/08/99 
12/08/99 
N/A 
12/07/99 
12/08/99 
l2/09/99 
12/09/99 
12/10/99 
12/10/99 
12/l0/99 
l2/10/99 
12/10/99 
l2/l0/99 
12/10/99 
12/10/99 
12/10/99 
12/10/99 
12/10/99 
l2/10/99 

All samples were analyzed within appropriate holding times for 
parameters listed on the enclosed Chain of custody. Quality 
control criteria were within acceptable limits. 



AMERICAN ANALYTICAL & TECHNICAL SERVICES, INC. 
11950 lndustriplex Blvd. 

Ms Julie Shanahar 
TECHLAW INC. EH & S 
750 N. SAINT PAL~ ST. 
SUITE 600 
DALLAS, TX 7520l 

AATSLA.: 39246 

Baton Rouge, LA 70809 Office (215) 753-8650 Fax (225) 751-1405 

AATS is pleased to have had the opportunity . to provide this 
analytical characterization and is eager to assist you with any 
future requirements. 

K@~ 
Project Officer 

DS/yk 

Enclosure 



AMERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 rnaustriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECKLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: MLO -~ 

AATS ID: 39246.0~ 

Project ID: 

Report: 

LOS ALAMO'S NAT. LABj 
I 

39246.0~ I 

!collected: 
Received: ~2/~4/~999 

Report Date: 0~/09/2000 

Last Modified: 
Page: ~ 

Matrix: Water 

DATE 

TEST !:XTRAC7ED 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

: = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

~tnodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION DATE METHCD 

L!MI" UNITS ~ESUL~S ANAL'fZ!:O ~E=!:RE~C:E 

"'"'* INORGANICS *** 

2.5 mg/L 3.0 ~2/2~/99 ::?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VA~Ui: CONCENTRATION Bi~OW ~!MIT QF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



.AMERICAL~ ANALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520l. 

Client ID: MLO -2 

AATS ID: 39246.02 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.02 

Collected: 
Received: l.2/l.4/l.999 

Report Date: Ol./09/2000 
Last Modified: 

Page: l. 
Matrix: Water 

'7"EST 

PERCHLORATE 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
"XTRACTED 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79·020, MARCH 1985 

DETECTION 
LIMIT UNITS RESULTS 

JATE 
~NALYZED 

METHOD 
~EFERENC:O 

*** !NORGANICS *** 

0.3 mg/L NO ~2/17/99 :?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



AlVIERIC~~ ANALYTICAL & TEC~l:CAL SERVICES 
11950 Industriplex Slvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

1 

II 

!I 

Client ID: MLO -3 Project ID: 
I 

LOS ALAMo•s NAT. LABI 

AATS ID: 39246.03 Report: 39246.03 

Collected: 
Received: ~2/~4/~999 

Report Date: 0~/09/2000 

Last Modified: 
Page: ~ 

Matrix: Water 

TEST 

PERCHLORATE_ 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

l = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
,~A = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION DATE 
ANALYZED 

METHOD 
REFE!'IENCE LIMIT 

2.0 

UNITS 

mg/L 

RESULTS 

' I ..... 12/21/99 !:?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

S\.1 =EPA METHODOLOGY, "#S\.184611 , THIRD EDITION, SEPTEMBER 1994 

i 



AMERICAN ANALYTICAL & TEC!Th~CAL SERVICES 
11950 Inoustriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

C~ient Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

C~ient ID: MLO -5 

AATS ID: 39246.04 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.04 

Co~~ected: 

Received: l2/l4/l.999 
Report Date: Ol./09/2000 

Last Modified: 
Page: l 

Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION 
LIMIT UNITS RESULTS 

DATE 
ANALYZ!:D 

METHOD 
R:;:ERENC:'; 

*** INORGANICS *** 

0.5 mg/L 1.1 12/21/99 EPA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW = EPA METHODOLOGY, "#SW846", THIRD ED IT I ON, SEPTEMBER 1994 



AMERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

Client ID: MLO -SMS 

AATS ID: 39246.05 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.05 

Collected: 
,Received: 12/14/1999 
i 

Report Date: Ol/09/2000 
Last Modified: 

Page: 1 
Matrix: Water 

TEST 

PERCHLORATE 

DATE 
EXTRACTED 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79-020, MARCH 1985 

DETEC-:"ION 
LIMIT UNITS RESUL:S 

DATE 
A.NALVZE!l 

METHOD 
RE=ERENC:: 

••• !NORGANICS ... 

1.0 mg/L 4 . .:. :OPA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW = EPA METHODOLOGY, 11#511846 11 , THIRD ED IT I ON, SEPTEMBER 1994 



AMERICAN AN-ALYTICAL & TECHNIC-AL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

Client Name: TECHLAW INC. ER & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520l 

Client ID: MLO -SMSD 

AATS ID: 39246.06 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.06 

Collected: 
Received: l2/l4/l999 

Report Date: Ol/09/2000 
Las't Modified: 

Page: l. 

Matrix: Water 

DATE 

TEST ::X TRACT ED 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECiiON 
LIMIT UNITS 

~* INORGANIC$ •** 

mg/L 

~ESUL TS 

<+.6 

DATE 
ANALYZED 

12/21/99 

METHOD 
~E,::RENC~ 

::?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

0 = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITAT!ON 

SW =EPA METHODOLOGY, "#SW84611 , THIRD EDITION, SEPTEMBER 1994 



AMERICA..N" A-NALYTICAL & TECHNICAL SERVICES 
11950 Incustriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

Client ID: MLO -6 

AATS ID: 39246.07 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.07 

Collected: 
Received: l.2/l.4/l.999 

Report ·nate: Ol./09/2000 
Last Modified: 

Page: 1 
Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION 
!.!MIT UNITS 

*** INORGAN!CS *** 

mg/!. 

RESUL :s 

.. .. ' 

DATE 
ANALYZED 

12/21/99 

MEiHOD 
RE=::RENCE 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

0 = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SWB46", THIRD EDITION, SEPTEMBER 1994 



AJ.VIERICAN Al~ALYTICAL & TECHNICAL SERVICES 
11950 lndustriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: MLO -7 

AATS ID: 39246.08 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.08 

Collected: 
Received: ~2/~4/~999 

Report Date: 0~/09/2000 

Last Modified: 
Page: ~ 

Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANT!TAT!ON LIMIT 

DATE 
EXTRACTED 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION 
UMIT UNITS RESULTS 

DATE 
ANALYZED 

METHOD 
REF'ERENCS 

~•* INORGAN!CS ••* 

1.0 mg/L 1.3 12/21(99 EPA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW84611 , THIRD EDITION, SEPTEMBER 1994 



AMERICAN ANALYTICAL & TECH..NICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520l. 

Client ID: MLWB-7. 7B 

AATS ID: 39246.09 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.09 

Collected: 
Received: l.2/l.4/l.999 

Report Date: Ol./09/2000 
Last Modified: 

Page: l. 
Matrix: Water 

DATE 
TEST eXTRACTED 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

S = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

l = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION DATE METHOD 
~IM!T UNITS ~ESULTS ANALYZ!:D ~e;:::RENC!: 

*** !NORGAN!CS *w* 

0.5 mg/L 1.7 12/17/99 E?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



Al\1ERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. ER i S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201. 

Client ID: MT-4 

AATS ID: 39246.1.0 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.10 

Collected: 
Received: 1.2/1.4/1.999 

Report Date: Ol./09/2000 
Last Modified: 

Page: 1. 

Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

3 = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

! = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

.~A = NOT APPLICABLE 

~ethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION 
LIMIT UNITS RESULTS 

DATE 
ANALYZED 

METHOD 
REFERENCE 

*-* INORGANICS ~ 

0.5 mg/L 1.4 12/17/99 EPA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



A.MERICA.~ ANALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. 
750 N. SAINT 
SUITE 600 
DALLAS, TX 

EH & S 
PAUL ST. 

75201 
II 
/! 
I' 

Client ID: TW-8 Project ID: LOS ALAMO'S NAT. LAB! 

/AATS ID: 39246.11 Report: 39246.11 

I Collected: 
!Received: 12/14/1999 
I 

Report Date: 01/09/2000 
Last Modified: 

Page: 1 
Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79-020, MARCH 1985 

DETECTION 
LIMIT UNITS RESULTS 

DATE 
ANALYZ!:D 

METHOD 
REF::RENC:: 

"** INORGANICS .,.,., 

0.5 mg/L NO 12/~7/99 ::PA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELO~ LIMIT OF QUANTITATION 

S~ = i:PA METHODOLOGY, "#S~846", THIRD EDITION, SEPTEMBER 1994 

I 

I 



AMERICAN ANALYTICAL & TECIL~!CAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 7:3-8650 

C~ient Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

'I 

II 
I 

C~ient ID: MLO-FB Project ID: LOS ALAMO'S NAT. LAB! 
AATS ID: 39246.12 Report: 39246.12 

Co~~ected: 

Received: 12/14/1999 
Report Date: 01/09/2000 

Last Modified: 
Page: 1 

Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
:XTRACTED 

B = ANALYTE DETECTED IN BLANK AS ~ELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION 
LIMIT UNITS RESUL7"S 

DATE 
ANAL YlED 

METHOD 
RE .=ERENCE 

*** INORGANICS *** 

0.5 mg/L NO 12/17/99 :?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 

I 



Al\1ERIC.AJ.~ .AJ.~ALYTICAL & TECHNICAL SER\'1CES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

Client Name: TECRLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

Client ID: GS-1 

AATS ID: 39246.13 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.13 

Collected: 
Received: 12/14/1999 

Report Date: 01/09/2000 
Last Modified: 

Page: 1 
Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
O:XTRACTED 

3 = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

!thodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79·020, MARCH 1985 

DETECTION 
LIMIT RESUL7S 

DATE 
ANALYZED 

METHOD 
~EF:~E~CE: 

•ww !NORGANICS **• 

0.5 mg/L 1 .. 5 12/17/99 :?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW84611 , THIRD EDITION, SEPTEMBER 1994 



AMERICAN ANALYTICAL & TECfu'liCAL SERVICES 
11950 Inaustriplex Blvd. Baton Rouge, lA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S '~,, 

750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

Client ID: HOMESTEAD Project ID: LOS ALAMO' S NAT. LAB 

AATS ID: 39246.14 Report: 39246.14 

!Collected: 
!Received: 12/14/1999 

Report Date: 01/09/2000 
Last Modified: 

Page: 1 
Matrix: Water 

TEST 

~ERCHLORATE_ 

.~D = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
!:XTRACTED 

3 = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

; = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

~A = NOT APPLICABLE 

~ethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION 
LIMIT UNITS RESULTS 

DATE 
ANAL'fZ!:D 

METHOD 
RE!';:RENCE 

*** INORGANICS ••* 

0.5 rng/L 0.6 12/17/99 EPA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANT!TATION 

SW =EPA METHODOLOGY, "#SW84611 , THIRD EDITION, SEPTEMBER 1994 



Al"\1ERICAl~ AN.ALYTICAL & TECIThl:CAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

Client Name: TECHLAW INC. ER & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: STARMER Project ID: LOS ALAMO'S NAT. LAB 

AATS ID: 39246.~5 Report: 39246.~5 

, Collected: 
/Received: ~2/l.4/l.999 

Report Date: 0~/09/2000 

Last Modified: 
Page: ~ 

Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
~XTRACTED 

3 = ANALYTE DETECTED IN BLANK AS ~ELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

~A = NOT APPLICABLE 

'ethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4•79-020, MARCH 1985 

DETECTION 
~!MIT IJNITS ~ESULTS 

DATE 
~NALYZSD 

ME7HOD 
REFS=<E!-ICE 

••• iNORGANICS ••• 

o.s mg/L NO ~2/17;99 :?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

S~ = EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



AMERIC.AN ANALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7S20l. 

Client ID: BULLDOG 

AATS ID: 39246.l.6 

Project ID: LOS ALAM0 1 S NAT. LAB 

Report: 39246.l.6 

Collected: 
Received: l.2/l.4/l.999 

Report Date: Ol./09/2000 

Last Modified: 
Page: l. 

Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

B = ANALYTE DETECTED !N BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION DATE 
ANALHEO 

METHOD 
~EF!:~ENCE LIMIT UNITS ~ESUL TS 

**"* !NORGANJCS ,.....,. 

0.5 :ng/L NO 12/17/99 E?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW = EPA METHODOLOGY, "#S\.184611 , THIRD EDITION, SEPTEMBER 1994 



Al\ffiRICAN Al~ALYTICAL & TECHNICAL SERVICES 
11950 Jndustriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

C~ient Name: TECHLAW INC. ER & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520l. 

C~ient ID: KIALING 

AATS ID: 39246.1.7 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.1.7 

co~~ected: 

Received: 1.2 1 l.4/l. 9 9 9 
Report Date: Ol./09/2000 

Last Modified: 
Page: l. 

Matrix: Water 

DATE 

TEST !:XTRAC;"E!J 

PERCHLORATE 

.~D = NOT DETECTED ABOVE. QUANTITATION LIMIT 

3 = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

.'lA = NOT APPLICABLE 

··~tnodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79·020, MARCH 1985 

DETECTION DATE METHOD 

LIMIT UNITS RESUL 7S ANAL':'Z!:D 'EF!:~ENC!: 

...... 

0.5 

INORGANICS "'** 

mg/L NO ~2!17/99 E?A 30C 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



A.i\1ERICAN AN"ALYTICAL & TECHNICAL SERVICES 
11950 !ndustriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. ER & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

Client ID: BU-0.01 

AATS ID: 39246.18 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.18 

Collected: 
Received: 12/14/1999 

Report Date: 01/09/2000 
Last Modified: 

Page: l. 
Matrix: Water 

TEST 

PERCHLORATE 

ID = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

; = ANALYTE DETECTED IN BLANK AS ~ELL AS SAMPLE 

= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

:A = NOT APPLICABLE 

lethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79·020, MARCH 1985 

DETEC7!0N 
LIMIT UNITS RESULTS 

DATE 
ANALYZED 

~ETHOD 

~EPE~ENCE 

"*"' !NORGAN!CS ....,. ... 

0.5 mg/L ND 12/17/99 EPA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

0 = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW84611 , THIRD EDITION, SEPTEMBER 1994 



Al\1ERICA1~ Al~.ALYITCAL & TECHL~CAL SERVICES 
11950 rncustriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECBLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: PA-8.9 

AATS ID: 

Project ID: LOS ALAM0 1 S NAT. LAB 

Report: 

Page: ~ !Collected: 
1Received: ~2/~4/~999 

Report Date: 0~/09/2000 

Last Modified: Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

B = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

~A = NOT APPLICABLE 

'ethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600t4-79-020, MARCH 1985 

DETECTION 
LIMIT UNITS ~ESUL~S 

:lATE 
~NALVZED 

METHOD 
RE=E~ENCE 

*'* INORGANIC$ *** 

0.5 mg/L NO ~2/17/99 EPA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



AMERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 lndustriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

C~ient Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 75201 

Client ID: PA-6.7 

AATS ID: 39246.20 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.20 

Collected: 
Received: 12/14/1999 

Report Date: 01/09/2000 
Last Modified: 

Page: 1 
Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRAC':"ED 

a = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

1 = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

.'1ethodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79-020, MARCH 1985 

DETECTION 
LIMIT UNITS RESULTS 

DATE 
ANALYZED 

METHOD 
~E~E.qENCE 

0.5 ms/L 0.6 12!17!99 EPA 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D =SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW = EPA METHODOLOGY, "#SW84611 , THIRD EDITION, SEPTEMBER 1994 



Al\1ERICAN ANALYITCAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW ~NC. EH & S 
750 N. SAINT PAUL ST. 
SU~TE 600 
DALLAS, TX 75201. 

Client ~D: TA-l.S 

AATS ~D: 39246.21. 

Project ~D: LOS ALAMO'S NAT. LAB 

Report: 39246.21. 

Collected: 
Received: l.2/l.4/l.999 

Report Date: Ol/09/2000 
Last Modified: 

Page: l. 
Matrix: Water 

TEST 

PERCHLORATE 

10 = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

I = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

'A = NOT APPLICABLE 

·~hodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION 
LIMIT UNITS RESULTS 

DATE 
ANAL~ZE!l 

METHOD 
~EFERENC:: 

TWW INORGANICS *** 

0.5 mg/L NO 12/2,/99 :?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



Al\1ERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 Industriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. ER & S 
750 N. S~NT PAUL ST. 
SUITE 600 
DALLAS, TX 75201. 

Client ID: TA-l.SMS 

AATS ID: 39246.22 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.22 

Collected: 
Received: 1.2/1.4/1.999 

Report Date: Ol./09/2000 
Last Modified: 

Page: l. 
Matrix: Water 

TEST 

PERCHLORATE 

NO = NOT DETECTED ABOVE· QUANTITATION LIMIT 

::lATE 
EXTRACTED 

3 = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 
I = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 
.~A = NOT APPLICABLE 
~etllodology: SM = STANDARD METHOOS, 18th EDITION, 1995 

EPA = #EPA600/4-79-020, MARCH 1985 

DETECTION DATE 
ANALYZED 

METHOD 
~EFE!'lENCE clMIT UNITS RESUL7S 

.......,. INORGANICS ,...* 

o.:: mg/L 1.9 12/21/99 E?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



AMERICAN ANALYTICi-\L & TECH:N~Ci-\L SERVICES 
11950 Inaustriplex Blvd. Baton Rouge, LA 70809 504 753·8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520~ 

Client ID: TA-~SMSD 

AATS ID: 39246.23 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.23 

Collected: 
Received: ~2/ ~4/~999 

Report Date: 0~/09/2000 
Last Modified: 

Page: ~ 

Matrix: Water 

TEST 

PERCHLORATE 

DATE 
EXTRACTED 

l = NOT DETECTED ABOVE QUANTITATION LIMIT 
= ANALYTE DETECTED JN BLANK AS WELL AS SAMPLE 
= UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

~ = NOT APPLICABLE 
•odology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79·020, MARCH 1985 

DETEC7ION 
LIMIT UN liS ~ESULiS 

DATE 
ANALYZEl 

METHOD 
~E!'E~ENCE 

*** INORGANIC$ *** 

0.5 mg/L 1.9 ~2/Zi/99 i:?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
D = SURROGATES DILUTED OUT 
J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW =EPA METHODOLOGY, "#SW846", THIRD EDITION, SEPTEMBER 1994 



AMERICAN ANALYTICAL & TECHNICAL SERVICES 
11950 InduStriplex Blvd. Baton Rouge, LA 70809 504 753-8650 

Client Name: TECHLAW INC. EH & S 
750 N. SAINT PAUL ST. 
SUITE 600 
DALLAS, TX 7520l. 

Client ID: FB-6.7 

AATS ID: 39246.24 

Project ID: LOS ALAMO'S NAT. LAB 

Report: 39246.24 

Collected: 
Received: l.2/l.4/l.999 

Report Qate: Ol./09/2000 
Last Modified: 

Page: l. 
Matrix: Water 

TEST 

.PERCHLORATE 

~0 = NOT DETECTED ABOVE QUANTITATION LIMIT 

DATE 
EXTRACTED 

8 = ANALYTE DETECTED IN BLANK AS WELL AS SAMPLE 

l = UNABLE TO QUANTITATE DUE TO MATRIX INTERFERENCE 

NA = NOT APPLICABLE 

Methodology: SM = STANDARD METHODS, 18th EDITION, 1995 

EPA = #EPA600/4·79·020, MARCH 1985 

DETECTION 
LIMIT UNITS RESUL7S 

DATE 
ANAL nED 

fo1ETHOD 
REf"ERENCE 

"** INORGANICS ""'* 

0.5 mg/L NO 12/17/99 :?A 300 

* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

D = SURROGATES DILUTED OUT 

J = ESTIMATED VALUE: CONCENTRATION BELOW LIMIT OF QUANTITATION 

SW = EPA METHODOLOGY, "#SW84611 , THIRD EDITION, SEPTEMBER 1994 



PCB Data 



CLIENT: 

PROJECT: 

SDG: 

FRACTION: 

SOUTHWESTLABORATORYOFOKLAHO~~ 
1700 West Albany, Suite AI Broken Arrow, OK 74012 

918-251-2858 

SDG NARRATIVE 

TECHLAW 

LAPHASE2 

41534 

PCBs 

10 soil samples were extracted by SW846 method 3550 and analyzed for PCBs as aroclors by SW846 
method 8082. No major problems occurred during the analysis of the samples. All of the surrogate 
recoveries in this SDG exceeded control limits (most on 1 column only). No corrective action was taken 
because no arochlors were detected in the samples. 

Blanks: No corrective action required. 

Surrogates: Recoveries exceeded control limits (see above). 

Laboratory Control Spike: No corrective action required. 

Matrix Spikes: No corrective action required. 

Example Calculation: 

sample# 41534.11 ms 

anatyte 1260 peak #1 on rtx-pest2 

As=area of analyte in sample 1748076 
V(f)=final volume of extract (ml) 10 
D=dilution factor 

CF=calibration factor (1/ng/ml) 

WM=weight of sample extracted (g) 

%m=% moisture 

cone (ug/kg) = As V(f) 

CF WM 

-

P~ 
Drew Cowan 
GC Supervisor 
De 

1748076 

2243.68 

259.825 

= 

D 

(100-o/om)/100) 

10 

31.9 0.94 

1 

2243.68 

31.9 

6 

ml ng 

ml g 

December 29, 1999 



1D CLIENT SAMPLE NC. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

.ab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOI~ 

Samp~e wt/vol: 

~ Moisture: 11 

30.7 (g/mL) G 

decanted: (Y /N) 

PC-::. 

SDG No. : 41534 

Lab Sample ID: 4:534.01 

Lab File ID: __________ __ 

Date Received: 12/lB/99 

Extraction: (SepF/Cont/Scnc) 

Concenc=aced Extract Volume: 

SONC 

10000(uL) Dace Analyzed: ::...2/22/99 

Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N pH: 7.7 

CAS NO. COMPOlJND 

12674-:1-2------Arcclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Sur=ogate amount spiked 

Dilut:..on Fac":.O!:": :.o 

Sul!ur Cleanuo: (Y/~) ~ 

CONCENTRA~ION UN:~S: 
(ug/L or ug/Kg) UG/KG 

36 
36 
36 
36 
36 
36 
36 

7.32 

Q 

i 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 

7 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL SDG No. : 41534 

PC-2 

Matrix: (soil/water) SOIL Lab Sample ID: 4l534.02 

Sample wt/vol: 31.3 (g/mL) G 

decanted: (Y /N) 

Lab File ID: __________ __ 

% Moisture: Date Received: 12/18/99 

3xtraction: (SepF/Cont/Sonc) SONC 

10000(uL) 

Dace Extracted:l2/l9/99 

Concentrated 3xL:ract Volume: Date lmalyzed: 12/22 I 9 9 

Inje6tion Volume: 0. 5 (uL) Di~ut~cn Factor: :.J 

GPC Cleanup: (Y/N) N DH: 8.0 Sul£ur C!eanup: (Y/~) N 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 

CONCENTRATION 0~I~S: 
(ug/L or ug/Kg) uG/KG 

11104-28-2------Aroclor-1221 ________________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254-----------------
11096-82-5------Aroclor-1260 -----------------
Surrogate amount spiked 

FORM I PEST 

Q 

--_j_j 

33 
33 
33 
33 
33 
33 

6.73 

u 
u 
u 
u 
u 
u 
u 

IJ 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

~b Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.2 (g/mL) G 

%- Moisture: 14 decanted: (Y /N) 

PC-3 

SDG No. : 41534 

Lab Sample ID: 41534.03 

Lab File ID: ------
Date Received: 12/18/99 

Ext::-action: (SepF/Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Extracted:12/l9/99 

Date Analyzed: 12/22/99 
'" 

Injection Volume: 0. S (uL) 

GPC Cleanup: (Y/N) N pH: 7.4 

CAS NO. COMPOUND 

1 
1 
1 
5 
1 
1 
1 

s 

2674-12.-2------Aroclor-1016 
1104-28-2------Aroclor-1221 
1141-16-5------Aroclor-1232 
3469-21-9------Aroclor-1242 
2672-29-6------Aroclor-1248 
1097-69-1------Aroclor-1254 
1096-82-5------Aroclor-1260 

urrogate amount spiked 

Dilm:ion Fac;:or: l.O 

Sul~u= Cleanup: (Y/~) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

38 
38 
38 
38 
38 
38 
38 

7.70 

Q 

I 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 

13 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS .~ALYSIS DATA SF~ET 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TEC-{L 

Mat~ix: (soil/water) SOIL 

Sample wt/vol: 31.6 (g/mL) G 

%Moisture: 7 decanted: (Y /N) 

Ext~action: (SepF/Cont/Sonc) SONC 

PC-4 

SDG No. : 4l534 

Lab Sample ID: 4l534.04 

Lab File ID: ------
Date Received: l2/l8/99 

Date 3xt~acted:l2/l9/99 

Concentrat:ed Extract Volume: 10000(uL) Dat:e Analyzed: l2/22/99 

In]ection Volume: O.S(uL) 

GPC Cleanup: (Y/N) N -::H: 7 . 8 

CAS ~0. COMPOUND 

12674-11-2------Aroclor-:015 
11104-28-2------Aroclor-1221 
11141-16-5------A~oclor-1232 
53459-21-9------Aroclor-1242 
12672-29-6------Aroclcr-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Fac::.or: 

CONCENTP~~ION u~:~S: 
(ug/L or ug/~g) UG/KG 

34 
~4. 
.) -
34 
34 
34 
34 
34 

6.81 

FORM I PEST 

::...o 

J 
0 
0 
u 
u 
u 
u 

16 



lD . CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

PC-5 
_ab·Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41534 

Matrix: (soil/water) SOIL 

Sample wt/vol: 33.3 (g/mL) G 

decanted: (Y/N) 

Lab Sample ID: 41534.05 

Lab File ID: ------
% Moisture: 6 

Extraction: (SepF/Cont/Sonc) SONC 

10000(uL) 

Dace Received: 12/18/99 

Date Ext=acted:l2/19/99 

Concentrated Extract Volume: Date &~alyzed: 12/22/99 

-· 
Injection Volume: O.S(uL) Dilution E'accor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.8 Sul~u= Cleanup: (Y/N) N 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 _______________ _ 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 _______________ _ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 _______________ _ 
11096-82-5------Aroclor-1260 ----------------
Surrogate amount spiked 

FORM I PEST 

32 
,~ 

-L. 

32 
32 
32 
32 
32 

6.39 

Q 

u 
u 
u 
u 
u 
u 
u 

19 



1D CLIENT SAMPLE NO. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

AC-1 
~ Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL SDG No. : 41534 

Matrix: (soil/water) SOIL Lab Sample ID: 41534.06 

Sample wt/vol: 30.5 (g/mL) G Lab File ID: __________ __ 

% Moisture: 6 decanted: (Y/N) Date Received: 12/18/99 
Sxtractic!1 ... : (SepF/Cont/Sonc) SONC ~ate Extracted:l2/19/99 
Concentrated Extract Volume: 10000(uL) Date Analyzed: 12/22/99 
In]ection Volume: O.S(uL) 

GPC Cleanup: (Y/N) N pH: 7.4 

CAS NO. COMPO'L"'ND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Factor: • n 
-·'-' 

Sul~ur Cleanup: (Y/~) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

34 
3-± 
34 
34 
34 
34 
34 

6.98 

Q 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 

22 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

AC-2 
. .:ib ·Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41534 

Matrix: (soil/water) SOIL Lab Sample ID: 4:534.07 

Lab File ID: Sample wt/vol: 30.7 (g/mL) G ------
~ Moisture: 4 decanted: (Y /N) Date Received: 12/18/99 

Extraction: (SepF /Cont/Sonc) SONC Date Ext.ract.ed::2/l9/99 

Concencrated Extract Volume: 10000(uL) Date Analyzed: 12/22/99 

InjecLion Volume: O.S(uL) Di:-..:.Licn Factor: :.o 

GPC Cleanup: (Y/N) N pH: 7.:. Sul='..lr Cleanup: ('!/::Ji N 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 

CONCENTR~TION 0~ITS: 
(ug/L or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 ________ _ 
11141-16-5------.~oclor-1232 53469-21-9------Aroclor-1242 __________ _ 
12672-29-6------Aroclor-1248 ________________ _ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260--------------

Surrogate amount spiked 

FORM I PEST 

Q 

34 
34 
34 
34 
34 
34 
34 

6.79 

u 
u 
u 
u 
u 
u 
u 

25 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEE'!' 

AC-3 
.~cib Name : SWL- TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 4l534 

Matrix: (soil/water) SOIL Lab Sample ID: 41534.08 

Sample wt/vol: 31.7 (g/rnL) G Lab File ID: __________ __ 

8 decanted: (Y /N) Date Received: 12/18/99 
Sxt!:'"acc.:..on: (SepF/Cont/Sonc) SONC Date Extracted:l2/l9/99 

Contentrated Extract Volume: lOOOO(uL) Date Analyzed: l2/22/99 

:n~ection Volume: 0.5(uL) Di2..ut.i.on Fac~cr:-: :.o 
GPC Cleanup: (Y/N) N pH: 6.9 Sul~ur Cleanup: (Y/N: ~ 

CAS NO. COMPOUND 

12674-11.-2------Aroclor-1016 

CONCEN'!'RA'!'ICN u~I'!'S: 
(ug/~ or ug/Kg) UG/KG 

lll04-28-2------Aroclor-1221 ________________ _ 
111.41-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 -----------------
Surrogate amount spiked 

FORM I PEST 

Q 

34' 
34 
34 
34 
34 
34 
34 

6.86 

u 
u 
u 
u 
u 
u 
u 

23 



1D . CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

_ab·Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.8 (g/mL) G 

% Moistu:::::-e: 3 decanted: (Y/N) 

AC-4 

SDG No. : 41534 

Lab Sample ID: 41534.09 

Lab File ID: __________ _ 

Date Received: :2/18/99 

cx::raction: (SepF/Cont/Scnc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Ex:::::::-acted::2/l9/99 

Date Analyzed: ::..2/22/99 

Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N pH: 6.8 

CAS NO. COMPOUND 

1 
1 
1 
5 
1 
1 
1 

s 

2674-11-2------Aroclor-1016 
1104-28-2------Aroclor-1221 
1141-16-5------Aroclor-1232 
3469-21-9------Aroclor-1242 
2672-29-6------Aroclor-1248 
1097-69-1------Aroclor-1254 
1096-82-5------Aroclor-1260 

urrogate amount spiked 

Dilution ?ac':or: ::...o 

Sul=ur Cleanup: (Y/~) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

33 
33 
33 
33 
33 
33 
33 

6.69 

FORM I PEST 

gl 
u 
u 
u 
u 
u 

31 



1D CLIE~ SAMPLE NO. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 34.0 (g/mL) G 

% Moisture: 6 decanted: (Y/N) 

AC-5 

SDG No. : 41534 

Lab Sample ID: 4l534.10 

Lab File ID: ------
Date Received: 12/:8/99 

Extraction: (SepF /Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Extracted:l2/l9/99 

Date Analyzed: 12/22/99 
In]ection Volume: O.S(uL) 

GPC Cleanup: (Y/N) N pH: 6. 9 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Di:::..ution ?actor: :.:J 

Sul::ur Cleanup: :·:::;~; N 

CONCENTRA~ION u~ITS: 
(ug/L or ug/Kg) UG/KG 

31 
3:! 
3::..1 
31j 
3::..1 
3:.. 
3::.. 

6.26 

Q 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 

34 



CLIENT: 

PROJECT: 

SDG: 

FRACTION: 

SOUTHWESTLABORATORYOFOKLAHOMA 
1700 West Albany, Suite N Broken Arrow, OK 74012 

918-251-2858 

SDG NARRATIVE 

TECHLAW 

LAPHASE2 

41509 

PCBs 

3! soil samples were extracted by SW846 method 3510B and analyzed for PCBs as aroclors by SW846 
method 8082. No major problems occurred during the analysis of the samples. 

Blanks: 

Surrogates: 

Laboratory Control Spike: 

Matrix Spikes: 

Example Calculation: 

sample II 41509.02 

No corrective action required. 

Several of the samples had the surrogates out high but those samples 
had no hits. No corrective action required. 

One set of Laboratory Control Spikes had Arochlor 1016 beyond 
recovery limits and since none of the samples had Arochlor 10 !6 no 
corrective action was required. 

Arochlor 1016 is out high in both sets of Matrix Spikes but none of the 
samples had Arochlor 1016 no corrective action required. 

analyte 1260 peak# I on rtX-pest 
As=area of analyre in sample 
V(f)=final volume of extract (ml} 
D=dilution factor 
CF=calibration factor ( 1/ng/ml) 
W(V)=weight of sample extracted (g) 
%m=% moisture 

cone (uglkg) = 
CF 
63125 
718.753 

29.897 

!Cu0::: 
Drew Cowan 
GC Supervisor 
De 

As 
W(V) 
10 
30.6 

V(Q D 
(IOO-%m)/IOO) 
I 
0.96 

63125 
10 

718.753 

ml 
ml 

30.6 

"" 
" "' 

January 4, 2000 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEE~ 

BC-1 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL SDG No.: 41509 

Matrix: (soil/water) SOIL Lab Sample ID: 41509.01 

Sample wt/vol: Lab File ID: ------
% Moisture: 

Extraction: 

9 

32.0 (g/mL) G 

decanted: (Y /N) 

( SepF I ContI Son c) SONC 

Date Received: 12/17199 

Date Extracted:l2ll9l99 

Concentrated ~xtract Volume: lOOOO(uL) Date Analyzed: 12/28199 

Injection Volume: 0. 5 (uL) Dilution Factor: ' '\ -·'-' 

GPC Cleanup: (Y/N) N pH: 8.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ugiL or ug/Kg) UG/KG 

12674-11-2------Aroclor-1016 11104-28-2------Aroclor-1221 ________ _ 
11141-16-5------Aroclor-1232 ____________ _ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248----------------
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260----------------

Surrogate amount spiked 

FORM I PEST 

I 

~!II 
34 
34[ 
34 
34 
34 

6.87 

Q 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NC. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

BC-2 Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No.: 41509 
Mat~ix: (soil/water) SOIL Lab Sample ID: 41509.02 

Lab File ID: 
Sample wt/vol: 30.6 (g/mL) G ------
% Moisture: 4 decanted: (Y/N) Date Received: 12/17/99 
Extraction: (SepF/Cont/Sonc) SONC 

10000(uL) 

Date Ext~acted:l2/l9/99 
Concent~ated Extract Volume: Date .lma:..yzed: ::.2/28/99 
Injection Volume: O.S(uL) Dilution ::'act:J~: : ,'l -. '-' 

GPC Cleanup: (Y/N) N pH: 7. 8 Sul~u~ Cleanup: (Y/~l N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/l<G 

12674-11-2------Ar:Jclor-1016 11104-28-2------Aroclor-1221-----------------
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 -----------------
Sur~ogate amount spiked 

FORM I PEST 

34 1 

341 
'.a. 
34' 
341 
34 
39 

6.81 

u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 4 

31.5 (g/mL) G 

decanted: (Y/N) 

BC-3 

SDG No.: 41509 

Lab Sample ID: 41509.03 

Lab File ID: ------
Date Received: 12/17/99 

Extraction: (SepF /Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Extracted:l2/l9/99 

Date Analyzed: 12/28/99 

Injection Volume: o. 5 (uL) 

GPC Cleanup: (Y/N) N pH: 7.7 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Factor: ::...o 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

33 
33 
33 
33 --. .j~ 

33 
33 

6.61 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



1D CLIEN~ SAMP~E NC. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TU~SA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.8 (g/mL) G 

%- Moisture: decanted: (Y/N) 

Ext::::-action: (SepF/Cont/Sonc) SONC 

BC-4 

SDG No. : 41509 

Lab Sample ID: 41509.04 

Lab File ID: ------
Date Received: 12/17/99 

Dace Ext::::-acted::2/l9/99 

Concent::::-ated Extract Volume: 10000(uL) "Sate Analyzed: 12/28/99 

I~jection Volume: 0. 5 (uL) 

GPC Cleanun: (Y/N) N pH: 7.4 

CAS NO. COMPOUND 

12674-11-2------A:::::-oclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclcr-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Factor: 

Sulfu::::- Cleanup: :;:·;::.r; ::J 

CONCENTRATION UNITS: 
(ug/~ or ug/Kg) UG/KG 

32i 
32 
32 
32 
321 
32 
32 

6.56 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NC. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDGNo.: 41509 

BC-5 

Matrix: (soil/water) SOIL Lab Sample ID: 41.509.05 

Sample wt/vol: Lab File ID: ------
% Moisture: 5 

30.6 (g/mL) G 

decanted: (Y/N) Date Received: 12/17/99 

Extraction: (SepF/Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Extracted:l2/19/99 

Date Analyzed: 12/28/99 

Injection Volume: 0.5(uL) Dilution Factor: 

GPC Cleanup: (Y/N) N pH: 7.2 Sulfur Cleanup: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

12674-11-2------Aroclor-1016 11104-28-2------Arcclor-1221 ________________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 -----------------

(Y/N) 

34 
34 
34 
34 
34 
34 
34 

Surrogate amount spiked 6.88 

FORM I PEST 

:.J 

N 

Q 

I 
ui 
u 
u 
u 
u 
u 
u 



lD CLIENT SAMPLE NO. 
PESTICIDE ORGlU~ICS ANALYSIS DATA SHEET 

Lab Name: SWL-TuLSA 

Lab Code: SWOK Case No . : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

%" Moisture: 6 

32.7 (g/mL) G 

decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SONC 

MC-::.. 

SDG No.: 4:.509 

Lab Sample ID: 4:509.06 

Lab File ID: __________ __ 

Date Received: 12/:7/99 

Date Extracted::2/19/99 

Concentrated Extract Volume: ::..oooo(uL) Date Analyzed: :2/28/99 

Injection Volume: O.S(uL) 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUN""D 

Surrogate amount spiked 

Dilution ?actor: :.J 

pH: 8.::.. su:::ur Cleanup: ,"'!/N) :::J 

CONCENTRAT:ON UN:TS: 
(ug/L or ug/Kg) UG/KG 

FORM I PEST 

Q 

..,_., 

.:;.:; 

32 
32 
32 ..,.., 
.:;.:; 

32 
32 

6.51 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

MC-2 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No.: 41509 

Matrix: (soil/water) SOIL Lab Sample ID: 4:509.07 

Lab File ID: Sample wt/vol: 30.8 (g/mL) G 

decanted: (Y/N) 
------

%" Moisture: 3 Date Received: 12/:7/99 

Extraction: (SepF/Cont/Sonc) SONC 

10000(uL) 

Date Extracted:12/:9/99 

Concentrated Extract Volume: Date lmalyzed: 12/2 8/99 

Injection Volume: O.S(uL) Dil.ution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.8 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 

CONCENTRAT:ON u~:~S: 
(ug/L or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 _____________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 __________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ___________ _ 
11096-82-5------Aroclor-1260 ________________ _ 

Surrogate amount spiked 

FORM I PEST 

'"<-_.) 

33 
33 
33 
33 
33 
33 

6.69 

I 

u 
u 
u 
u 
u 
u 
u 



1D CLIE~ SAMP~E NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

MC-3 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL SDG No.: 41509 

Matrix: (soil/water) SOIL Lab Sample ID: 41509.08 

Sample wt/vol: Lab File ID: ------
% Moisture: 3 

30.3 (g/mL) G 

decanted: (Y /N) Date Received: 12/17/99 

Extraction: (SepF /Cont/Sonc) SCNC 

10000(uL) 

Dace Extracted:l2/19/99 

Concentrated Extract Volume: Date Analyzed: 12/28/99 

Injection Volume: O.S(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7.5 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPCl.JND 

12674-11-2------~~oclor-1016 

CONCENTRATION UNITS: 
(ug/:.. or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 ________________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 -----------------
Surrogate amount spiked 

FORM I PEST 

34 
34 
3-! 
34 
34 
34 
34 

6.80 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 3 

30.8 (g/rnL) G 

decanted: (Y /N) 

MC-4 

SDG No.: 41509 

Lab Sample ID: 41509.09 

Lab File ID: __________ _ 

Date Received: 12/17/99 

Extraction: (SepF/Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Extracted:12/19/99 

Date Analyzed: 12/28/99 

Injection Volume: O.S(uL) 

GPC Cleanup: (Y/N) N pH: 7. 0 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Factor: :..J 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

33 
33 
33 
33 
33 
33 
33 

6.69 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



lD CLIEN~ SAMPLE NC. 
PESTICIDE ORGANICS ANALYSIS DATA SHEE~ 

MC-5A 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No.: 42.509 

Matrix: (soil/water) SOIL Lab Sample ID: 41509.10 

Sample wt/vol: 30.8 (g/mL) G 

decanted: (Y/N) 

Lab File ID: __________ __ 

% Moisture: 5 Date Received: 12/17/99 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted:l2/l9/99 

Concentrated Extract Volume: lOOOO(uL) Date Analyzed: 12/28/99 
Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOT..i'ND 

12674-11-2------Aroclor-1016 

.., " 
J. ~ 

Dilution Factor: 

Sul£:.1::::- Cleanup: 

CONCENT~T~ON UNI~S: 
(ug/L or ug/Kg) uG/KG 

11104-28-2------Aroclor-1221 ________________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 ________________ _ 

::...o 

(Y/N) N 

I 
341 
341 
341 
341 
34/ 
341 
34! 

Surrogate amount spiked I 
6.841 

FORM I PEST 

ul 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No.: 41509 

MC-5B 

Matrix: (soil/water) SOIL Lab Sample ID: 4:509.11 

Sample wt/vol: 33.3 (g/mL) G Lab File ID: __________ __ 

%Moisture: 3 decanted: (Y /N) Date Received: 12/17/99 

Extraction: (SepF/Cont/Sonc) SONC Date Ex~racted:l2/19/99 

Concentrated Extract Volume: lOOOO(uL) Date Analyzed: l2/28/99 

Injection Volume: 0. 5 (uL) Dilution Factor: :..o 
GPC Cleanup: (Y/N) N pH: 6.9 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOL"'ND 
CONCENTRAT!ON u~I~S: 
(ug/L or ug/Kg) UG/KG 

12674-11-2------Aroclor-1016 ________________ _ 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232-----------------
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248-----------------
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260-----------------

Surrogate amount spiked 

FORM I PEST 

~, I _,_ 
31 
31 
31 
31 
31 
31 

6.19 

Q 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NC. 
PESTICIDE ORG&~ICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Mat~ix: (soil/water) SOIL 

Sample wt/vol: 30.9 (g/mL) G 

SC-1 

SDG No.: 41509 

Lab Sample ID: 41509.12 

Lab Fi2.e ID: ------
%- Moisture: 4 decanted: (Y/N) __ Date Rece~ved: 12/17/99 

Extraction: (SepF /Cont/Sonc) SONC Date Extracted:12/19/99 

Concent~ated Extract Volume: 10000(uL) Date Analyzed: 12/28/99 

Injection Volume: 0. 5 (uL) 

GPC Cleanup: (Y/N) N pH: 7.7 

CAS NO. COMPOu"ND 

12674-11-2------Ar8clor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Factor: ::..o 

Sul~ur c:eanup: (Y/N) N 

CONCENT~T~ON u~ITS: 
(ug/L or ug/Kg) UG/KG 

~31 
331 33 
33 
33 
33 
33 

6.74 

Q 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 8 

30.7 (g/mL) G 

decanted: (Y /N) 

Extraction: (SepF/Cont/Sonc) SONC 

SC-2 

SDG No. : 42.509 

Lab Sample ID: 41509.13 

Lab File ID: __________ __ 

Date Received: 12/17/99 

Concentrated Extract Volume: 10000(uL) 

Date Extracted:l2/19/99 

Date Analyzed: 12/28/99 

Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOTJND 

Surrogate amount spiked 

pH: 7.4 

Dilution Factor: 

Sulfur Cleanup: (Y/Nl N 

CONCENT~~TION ~~ITS: 
(ug;:W or ug/Kg) 0G/~G 

351 
35 
35 
35 
35 
35 
35 

7.08 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLZ NC. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41509 

SC-3 

Matrix: (soil/water) SOIL Lab Sample ID: 41509.14 
Sample wt/vol: Lab File ID: ------
% Moisture: 3 

30.2 (g/mL) G 

decam:ed: (Y /N) Date Received: 12/17/99 
Extraction: (SepF/Cont/Sonc) Date Extracted:12/19/99 
Concentrated Extract Volume: 

SONC 

lOOOO(uL) Date Analyzed: 0::../04/00 
Injection Volume: O.S(uL) Dilution Factor: 
GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: 

CONCENTRATION UNITS: CAS NO. COMPOTJND (ugj::., or ug/Kg) UG/KG 

12674-11-2------Aroclor-1016 11104-28-2------Aroclor-1221 ________________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclcr-1248 
11097-69-1------Aroclor-1254-----------------
11096-82-5------Aroclor-1260 -----------------

(Y/N) 

341 
341 34 
34 
34 
34 
48 

Surrogate amount spiked 6.83 

FORM I PEST 

::...o 

N 

r 
"' 

u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

SC-4 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No.: 41509 

Matrix: (soil/water) SOIL 

Sample wt/vol: 31.4 (g/mL) G 

decanted: (Y/N) 

Lab Sample ID: 41509.15 

Lab File ID: ------
%' Moisture: 6 Date Received: 12/17/99 

Extraction: (SepF/Cont/Sonc) SONC 

10000(uL) 

Date Extracted:l2/19/99 

Concentrated Extract Volume: Date Analyzed: 0::./04/00 

Injection Volume: 0.5(uL) Dilut:ion Factor: 

GPC Cleanup: (Y/N) N pH: 6.9 Sulfur Cleanup: 

CONCENTRAT:ON UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

12674-11-2------Aroclor-1016 11104-28-2------Aroclor-1221 ____________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 _____________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ______________ _ 
11096-82-5------Aroclor-1260 ----------------

~Y/N) 

34 
34 

341 34 
34 
34 
48 

Surrogate amount spiked 6.78 

FORM I PEST 

:.o 

N 

Q 

u 
u 
u 
u 
u 
u 



lD CLIENT SAMPLE NO. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soi~/water) SOIL 

Sample wt/vol: 

%- Moisture: 4 

31.5 (g/mL) G 

decanted: (Y /N) 

SC-5 

SDG No.: 41509 

Lab Sample ID: 41509.16 

Lab File ID: __________ __ 

Date Received: 12/17/99 
Extraction: ( SepF /Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Extracted:12/l9/99 

Date 1\nalyzed: 02./04/00 
Injection Volume: 0. 5 (uL) 

GPC Cleanup: (Y/N) N pH: 7.1 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogat:e amount spiked 

Dilut::.on Fact.or: :...o 
Sul~ur Cleanup: rY/N) N 

CONCENTRATION UNITS: 
(ug/~ or ug/Kg) UG/KG 

33 
33 
33 
33 
33 
33 

140 

6.61 

FORM I PEST 

u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

SC-6 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDGNo.: 41509 

Matrix: (soil/water) SOIL Lab Sample ID: 41509.17 

Sample wc/vol: Lab File ID: __________ _ 

%' Moisture: 4 

31.0 (g/rnL) G 

dec anced: (Y /N) Date Received: 12/17/99 

Extraction: (SepF/Cont/Sonc) SONC 

10000(uL) 

Date Extracted:l2/19/99 

Concentrated Extrac1: Volume: Date Analyzed: 01/04/00 

Injection Volume: O.S(uL) ::Jilution Factor: 

GPC Cleanup: (Y/N) N pH: 6.8 Sulfur Cleanup: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 ______________ __ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ______________ __ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 ______________ __ 
11096-82-5------Aroclor-1260 ----------------

(Y/N: 

i 
33 
33 
33 
33 
33 
33 
58 

Surrogate amount spiked 6.72 

FORM I PEST 

::..o 

N 

Q 

lJ 
u 
u 
u 
lJ 
u 



1D CLIENT SAMPLE NC. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41509 

SC-6MS 

Matrix: (soil/water) SOIL Lab Sample ID: 4l509.18MS 
Sample wt/vol: 32.6 (g/mL) G 

decanted: (Y/N) 

Lab File ID: __________ __ 

% Moisture: 4 Date Received: 12/17/99 
Ext:::-action: (SepF/Cont/Sonc) SONC 

lOOOO(uL) 

Date Ext:::-act:ed:121:_9/99 

Concent:::-ated Extract: Volume: Date Ana2.yzed: 2.2/28/99 

Injection Volume: 0. 5 (uL) Dilution Factor: :.a 
GPC Cleanup: (Y/N) N pH: 6.8 Sul~ur Cleanup: (Y/~) N 

CAS NO. COMPOL"'ND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) DG/KG 

12674-ll-2------Aroclor-1016 11104-28-2------Arcclor-1221 ________________ _ 
11141-16-5------Aroclor-1232 ________________ _ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248-----------------
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260-----------------

Surrogate amount spiked 

FORM I PEST 

300 
32 
32 ,.., _ ... 
32 
32 

310 

6.39 

u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

SC-6MSD 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHL SDG No.: 41509 

Matrix: (soil/water) SOIL Lab Sample ID: 41509.19MSD 

Sample wt/vol: 34.0 (g/mL) G 

%" Moisture: 4 decanted: (Y /N) 

Extraction: (SepF/Cont/Sonc) 

Concentrated Extract Volume: 

Injection Volume: O.S(uL) 

GPC Cleanup: (Y/N) N 

SONC 

10000(uL) 

pH: 6. 8 

Lab File ID: __________ _ 

Dace Received: 12/17/99 

Date Excracted:l2/19/99 

Date Analyzed: ::.2/28/99 

Dilution Factor: :..o 

Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

12674-11-2------.~oclor-1016 280 
11104-28-2------Aroclor-1221 30 
11141-16-5------Aroclor-1232 30 
53469-21-9------Aroclor-1242 30 
12672-29-6------Aroclor-1248 30 
11097-69-1------Aroclor-1254 30 
11096-82-5------Aroclor-1260 300 

Surrogate amount spiked 6.13 

FORM I PEST 

u 
u 
u 
u 
u 



1D CLIENT SAMPLE NC. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

CC-1 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41509 

Matrix: (soil/water) SOIL Lab Sample ID: 4:509.20 

Sample wt/vol: Lab File ID: ------
%- Moisture: 18 

30.7 (g/mL) G 

decanted: (Y /N) Date Received: 12/17/99 

Extraction: ( SepF I ContI Sonc) SONC Date Extracted:12/l9/99 

Concentrated Extract Volume: 10000(uL) Date Analyzed: 12/28/99 

Injection Volume: 0. 5 (uL) Dilution Factor: 

GPC Cleanup: (Y/N) N pH: 7.7 Sulfur Cleanup: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/~G 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-122,-----------------
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242-----------------
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 -----------------

(Y/N) 

39 
39 
39 
39 
39 
39 
39 

Surrogate amount spiked 7.94 

FORM I PEST 

, ("\ 
~.v 

N 

Q 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

CC-2 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHL SDG No.: 41509 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) G 

%" Moisture: 8 decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) 

Concentrated Extract Volume: 

Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N 

SONC 

10000(uL) 

pH: 8.6 

Lab Sample ID: 4l509.2l 

Lab File ID: ------
Date Received: 12/17/99 

Date Extracted:12/l9/99 

Date Analyzed: 2.2/28/99 

Dilution Factor: l.O 

Sulfur Cleanup: (Y/N) N 

CONCENTRAT:::ON UNITS: 
CAS NO. COMPOUND (ug/L or 

Surrogate amount spiked 

FORM I PEST 

ug/Kg) UG/KG 

351 35 
35 
35 
35 
35 
35 

7.15 

(""\ 

"' 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

CC-3 Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41509 

Matrix: (soil/water) SOIL 

Sample wt/vol: 32.8 (g/rnL) G 

decanted: (Y/N) 

Lab Sample ID: 41509.22 

Lab File ID: ------
% Moisture: 19 Date Received: 12/:7/99 
3xtraction: (SepF /Cont/Sonc) SONC Date Extracted::2/19/99 
Concentrated Extract Volume: 10000(uL) Date rln.alyzed: l2/28/99 

Injection Volume: O.S(uL) Dilution Factor: :.o 
GPC Cleanup: (Y/N) N pH: 8.4 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRAT:ON UNITS: 
(ug/L or ug/Kg) UG/KG 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221----------------
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 -----------------
Surrogate amount spiked 

FORM I PEST 

37 
37 
37 
37 
37 
37 
37 

7.53 

Q 

u 
u 
u 
u 
u 
u 
u 



lD CLIENT SAMPLe NO. 
PESTICIDE ORGAl~ICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

%' Moisture: 

30.0 (g/mL) G 

decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SONC 

BB1219SB 

SDG No. : 41509 

Lab Sample ID: BB1219SB 

Lab File ID: __________ __ 

Date Received: 

Concentrated Extract Volume: 10000(uL) 

Date Extracted:12/19/99 

Date Analyzed: 12/28/99 

Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOLJND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------.~oclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/NI N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

33 
33 
33 
33 
33 
33 
33 

6.67 

Q 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



lD CLIEN~ SAMPLE NC. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

LCl219SB 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHL SDG No.: 41509 

Matrix: (soil/water) SOI~ Lab Sample ID: ~Cl2l9SB 

Lab File ID: Sample wt/vol: 30.0 (g/mL) G -------
~ Moisture: 0 decanted: (Y/N) Date Received: 

Extract:ion: (SepF/Cont/Sonc) SONC 

10000(uL) 

Date Extracted:l2/l9/99 

Concentrat:ed Extract Volume: Date Analyzed: 12/28/99 

Injection Volume: 0. 5 (uL) Dilution Fact.or: l.O 

GPC Cleanup: (Y/N) N pH: 7. 0 Sulfur Cleanup: (Y/N: N 

CAS NO. COMPOT.JND 

12674-11-2------Aroclor-1016 

CONCENTRATION LTNI~S: 
(ug/L or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 ________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 _______________ _ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254-----------------
11096-82-5------Aroclor-1260 -----------------
Surrogate amount spiked 

FORM I PEST 

3~~1 
-'~ 

331 
..,3! 
~31 
33 1 

300 

6.67 

u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 0 

30.0 (g/mL) G 

decanted: (Y /N) 

LD1219SB 

SDG No.: 41509 

Lab Sample ID: ~D1219SB 

Lab File ID: __________ __ 

Date Received: 

Extraction: (SepF /Cont/Sonc) 

Concentrated Ex~ract Volume: 

SONC 

10000(uL) 

Date Ex~racted:l2/19/99 

Date Analyzed: 12/28/99 

Injection Volume: 0. 5 (uL) 

GPC Cleanup: (Y/N) N pH: 7.0 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 
11104-2S-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Factor: ::..o 

Sulfur Cleanup: (Y/N) N 

CONCENTRAT:ON UN:TS: 
(ug/L or ug/Kg) UG/KG 

320 
33 
33 
33 
33 
33 

290 

6.67 

Q 

FORM I PEST 

u 
u 
u 
u 
u 

/ 



1D CLIENT SAMPLE NO. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture:· 16 

31.8 (g/mL) G 

decanted: (Y/N) 

CC-4 

SDG No.: 41509 

Lab Sample ID: 41509.23 

Lab File ID: ------
Date Received: 12/17/99 

Extraction: (SepF/Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Extracted:l2/19/99 

Date A..J.alyzed: 12/28/99 
Injection Voiume: 0.5(uL) 

GPC Cleanup: (Y/N) N oH: 8. 7 

CAS NO. COMPOL"TND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Factor: ::...o 

Sul~ur Cleanup: (Y/~) N 

CONCENTRAT:ON UN:TS: 
(ug/L or ug/Kg) uG/KG 

37 
37 
37 
37 
37 
37 
37 

7.49 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



1D C~IENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

CC-4MS 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No.: 41509 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 14 

30.3 (g/mL) G 

decanted: (Y/N) 

Ext::::-action: (SepF/Cont/Sonc) 

Concentrated Ext::::-act Volume: 

Injection Volume: 0. 5 (uL) 

GPC Cleanup: (Y/N) N 

SONC 

10000(uL) 

pH: 8.7 

Lab Sample ID: 4l509.24MS 

Lab File ID: ------
Date Received: l2/l7/99 

Date Extracted:l2/l9/99 

Date Analyzed: 12/28/99 

Dilution Factor: ::..o 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG ,,.., 

"" 

12674-11-2------Aroclor-1016 380 
11104-28-2------Aroclor-1221 38 u 
11141-16-5------Aroclor-1232 38 u 
53469-21-9------Aroclor-1242 38 u 
12672-29-6------Aroclor-1248 38 u 
11097-69-1------Aroclor-1254 38 u 
11096-82-5------Aroclor-1260 340 

Surrogate amount spiked 7.68 

FORM I PEST 

'•"' 



lD CLIENT SAMPLE NO. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No.: 41509 

CC-4MSD 

Matrix: (soil/water) SOIL Lab Sample I~: 41509.25MSD 
Sample wt/vol: 

%"Moisture: 14 

33.5 (g/mL) G 

decanted: (Y /N) 

Extraction: ( SepF /Cont/Sonc) SONC 

Lab File I:J: ------
Date Received: 12/17/99 

Date Ext=acted:12/19/99 
Concentrated Extract Volume: 10000(uL) Date Analyzed: 12./28/99 
Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N pH: 8.7 

CAS NO. COMPOlJND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilut.i.on Fac~or: " ·'"\ -·'-' 

Sulfu= Cleanup: (Y/Nl N 

CONCENT~7ION UNI~S: 
(ug/L or ug/Kg) UG/KG 

3701 
I 

341 
34 
34 
34 
34 

330 

6.94 

FORM I PEST 

u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

CC-5A 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL SDG No. : 41509 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

%" Moisture: 10 

30.2 (g/mL) G 

decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) 

Concentrated Extract Volume: 

Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N 

SONC 

10000(uL) 

pH: 8.3 

Lab Sample ID: 41509.26 

Lab File ID: ------
Date Received: 12/17/99 

Date Extracted:12/l9/99 

Date Analyzed: 12/28/99 

Dilution Factor: :..o 

Sulfur Cleanup: (Y/Nl N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

12574-11-2------Aroclor-1016 36 
11104-28-2------Aroclor-1221 36 
11141-16-5------Aroclor-1232 36 
53469-21-9------Aroclor-1242 36 
12572-29-6------Aroclor-1248 36 
11097-69-1------Aroclor-1254 36 
11096-82-5------Aroclor-1260 36 

Surrogate amount spiked 7.36 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



1D CLIEN7 SAMPLE NC. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TD~SA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/rnL) G 

% Moisture: 19 decanted: (Y /N) 

Extract.i.on: (SepF/Cont/Sonc) SONC 

cc-5:a 

SDG No.: 41509 

Lab Sample ID: 4:509.27 

Lab File ID: ------
Date Received: 12/17/99 

Date Extracted:l2/19/99 

Concentraced Extracc Volume: 10000(uL) Date Analyzed: ::..:::/23/99 

Injection Volume: 0.5(uL) Di.:.ution Factor: -. -..... 

GPC Cleanup: (Y/N) N pH: 8.5 Sulfur Cleanup: :·.:/::J) N 

CONCENTRATION UN:TS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG """ "" 
12674-11-2------Aroclor-1016 

I 11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 

I 

-±::../ ·' . """-
41 

53469-21-9------Aroclor-1242 41 
12672-29-6------Aroclor-1248 4: 
11097-69-1------Aroclor-1254 41 
11096-82-5------Aroclor-1260 41 

Surrogate amount spiked 8.23 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



1D CLIEN? SAMPLE NC. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 21 

30.9 (g/mL) G 

decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SONC 

CC-6 

SDG No. : 41509 

Lab Sample ID: 41509.28 

Lab File ID: __________ _ 

Concentrated Extract Volume: 10000(uL) 

Date Received: 12/17/99 

Date Extracted:12/:9/99 

Date Analyzed: 2..2/28/99 

Injection Volume: 0. 5 (uL) Dilution Factor: :.o 

GPC Cleanup: (Y/N) N pH: 8.8 Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

12674-11-2------Aroclor-1016 40 
11104-28-2------Aroclor-1221 40 
11141-16-5------Aroclor-1232 40 
53469-21-9------Aroclor-1242 40 
12672-29-6------Aroclor-1248 40 
11097-69-1------Aroclor-1254 40 
11096-82-5------Aroclor-1260 40 

Surrogate amount spiked 8.19 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



1D CLIE~ SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOI~ 

Sample wt/vol: 30.8 (g/mL) G 

% Moisture: 15 decanted: (Y/N) 

Extraction: (SepF /Cont:/Sonc) SONC 

CC-7 

SDG No.: 41509 

Lab Sample ID: 41509.29 

Lab File ID: ------
Date Received: 12/17/99 

Date Extracted:12/l9/99 

Concentrated Extract Volume: 10000(uL) Date Analyzed: 12/28/99 

Injection Volume: O.S(uL) Dilution Fact:::r: :..o 
GPC Cleanup: (Y/N) N pH: 8.7 Sulfur Cleanup: ryj~) N 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 

CONCENTRATION UNI~S: 
(ug/L or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 _________ _ 
11141-16-5------.~oclor-1232 53469-21-9------Aroclor-1242 _________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 _________ _ 
11096-82-5------Aroclor-1260 ----------
Surrogate amount spiked 

FORM I PEST 

38 
38 
38 
38 
38 
38 
38 

7.64 



1D 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41509 

CLIEN'!' SAMPLE NC. 

CC-8 

Matrix: (soil/water) SOIL Lab Sample ID: 41509.30 

Lab File ID: ------
Sample wt/vol: 

%-Moisture: 23 

31.1 (g/mL) G 

decanted: (Y/N) Date Received: 12/17/99 

Extraction: (SepF/Cont/Sonc) SONC 

10000(uL) 

Date Extracted:l2/l9/99 

Date Analyzed: 12/28/99 Concentrated Extract Volume: 

Injection Volume: 0.5(uL) Dilution Factor: ::...o 
GPC Cleanup: (Y/N) N pH: 8.4 Sulfur Cleanup: ('Y /N) N 

CONCENTRATION UNITS: c.n.s NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 
-----------------------------------------------------------------------/ 
12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221-----------------
1ll41-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254-----------------
11096-82-5------Aroclor-1260 ________________ _ 

Surrogate amount spiked 

FORM I PEST 

i I 
41' u 
41 u 
41 u 
41 u 
41 u 
41 u 
41 u 

8.35 



1D CLIENT SAMPLE NC. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

%- Moisture: 9 

31.0 (g/mL) G 

decanted: (Y/N) 

Ext::-action: (SepF /Cont/Sonc) SONC 

CC-9 

SDG No.: 41509 

Lab Sample ID: 41509.3: 

Lab File ID: ------
Date Received: 12/17/99 

Dace Extracted:12/l9/99 
Concentrated Extract Volume: 10000 (uL) Date Analyzed: 12/28/99 
Injection Volume: 0.5(uL) Dilution Factor: l.O 
GPC Cleanup: (Y/N) N pH: 8.6 Sulfu::- Cleanup: (Y/N) N 

CONCENTRATION UNITS: CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

! 12674-11-2------Aroclor-1016 35 11104-28-2------Aroclor-1221 35 11141-16-5------Aroclor-1232 35 53469-21-9------Aroclor-1242 35 12672-29-6------Aroclor-1248 
351 11097-69-1------Aroclor-1254 35 11096-82-5------Aroclor-1260 35 

Surrogate amount spiked 7.09 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



CLIENT: 

PROJECT: 

SDG: 

FRACTION: 

SOUTHWESTLABORATORYOFOKLAHOMA 
1700 West Albany, Suite A/ Broken Arrow, OK 74012 

918-251-2858 

SDG NARRATIVE 

TECHLAW 

LAPHASE2 

41536 

PCBs 

2 water samples were extracted by SW846 method 3510B and analyzed for PCBs as aroclors by SW846 
method 8082. No major problems occurred during the analysis of the samples. 

Blanks: No corrective action required. 

Surrogates: No corrective action required. 

Laboratory Control Spike: No corrective action required. 

Matrix Spikes: No corrective action required. 

Example Calculation: 

sample # 41536.02ms 

analyte 1260 peak #1 on rtx-pest2 

As=area of analyte in sample 775312 

V(f)=final volume of extract (ml) 10 

D=dilution factor 

CF=calibration factor (1 /ng/ml) 

W(V)=volume of sample extracted (ml) 

cone (ug/L) = As 

CF 

V(f) 

W(V) 

775312 10 

1048.055 750 

9.864 

£ 

D 

1048.055 

750 

ml ng 

ml ml 

GC Supervisor 
De 

December 30, 1999 

01 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

CC-EB 
1b Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No.: 41536 

Matrix: (soil/water) WATER Lab Sample ID: 41536.01 

Sample wt/vol: Lab File ID: __________ _ 

% Moisture: 

1000 (g/mL) ML 

decanted: (Y /N) Date Received: 12/18/99 

Extraction: ( SepF /Cont/Sonc) SEPF Date Extracted:12/20/99 

Concenerated Extract Volume: 10000(uL) Date .Jmalyzed: 12/2 8 I 99 
' 

Injection Volume: 0.5(uL) Di::.ution Factor: :.o 

GPC Cleanup: (Y/N) N pH: 7.3 Sul~ur Cleanup: (Y/~) N 

CAS NO. COMPOUND 
CONCENTRATION u~I~S: 
(ug/L or ug/Kg) UG/L 

12674-11-2------Aroclor-1016 ______________ __ 
11104-28-2------Aroclor-1221 ______________ __ 
11141-16-5------Aroclor-1232 ______________ __ 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 ______________ __ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260----------------

Surrogate amount spiked 

FORM I PEST 

l. 0 I 
1.0 
1.0 
l.O 
1.0 
1.0 
1.0 

0.20 

Q 

07 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

AC-EB 
.b Name : SWL- TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41536 

Matrix: (soil/water) WATER Lab Sample ID: 4:536.02 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: __________ _ 

% Moisture~ decanted: (Y/N) Date Received: 12/18/99 

Extraction: (SepF/Cont/Sonc) SEPF 

Conc·entrated Extract Volume: 10000(uL) 

Date Extracted:12/20/99 

Date Analyzed: 12/28/99 

In]e~tion Volume: 0. 5 (uL) 

GPC Cleanup: (Y/N) N pH: 6.2 

CAS NO. COMPOu"'ND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Factor: :.o 

Sulfur Cleanup: (Y/N) ~ 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.20 

FORM I PEST 

0 
u 
u 
u 
u 
u 
u 



CLIENT: 

PROJECT: 

SDG: 

FRACTION: 

SOUTHwtSTLABORATORYOFOKLAHOMA 
1700 West Albany, Suite AI Broken Arrow, OK 74012 

918-251-2858 

SDG NARRATIVE 

TECHLAW 

LA PHASE2 

41411 

PCBs 

1 water and 13 soil samples were extracted by SW846 methods 35108 and 3550. Then analyzed for PCBs 
. as aroclors by SW846 method 8082. No major problems occurred during the analysis of the samples. I of 
the samples contained an aroclor below the reporting limit. 

It should be noted that SWLO is in the process of updating our form generation software to ·•work'' with the 
most recent update of method 8082. As a result. no form I 0' s can be generated at this time for aroclors 
other than 1016 and 1260. This is because under the newest 8082 results for the other arociors are 
calculated using a single point calibration. 

Blanks: No corrective action required. 

Surrogates: No corrective action required. 

Laboratory Control Spike: No corrective action required. 

Matrix Spikes: No corrective action required. 

Example Calculation: 

sample# 41411.01 

anaiyte 1260 peak #1 on rtx-pest 

As=area of analyte in sample 20453 
V(f)=final volume of extract (ml) 10 
D=dilution factor 

CF=calibration factor (1/ng/ml) 

WM=weight of sample extracted (g) 

%m=% moisture 

cone (ug/kg) = As 

CF 

./7 
/ . 

//. 

0 o4ffi---
GC Supervisor 

' De 

V(f) 

WM 

20453 

1300.02 

6.474 

= 

D 

(100-%m)/100) 

10 1 

30 0.81 

1 

1300.02 

30 

19 

ml ng 

ml 9 

December 22, 1999 

1 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ~~ALYSIS DATA SHEET 

ASC-35-0 
Lab·Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41411 

Matrix: (soil/water) SOIL Lab Sample ID: 4141:.01 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: __________ __ 

%" Moisture: 19 decam:ed: (Y/N) Date Received: 12/10/99 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted:12/l4/99 

Concencrated Extrac~ Volume: 10000(uL) Date Analyzed: l2/l7/99 
... 

Injection Volume: 0. 5 (uL) 

GPC Cleanup: (Y/N) N pH: 7. 8 

CAS NO. · COMPOlJND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution ?actor: ::..o 

Sulfur Cleam:p: (Y/N) N 

CONCENTRAT:ON UNI~S: 
(ug/L or ug/Kg) UG/KG 

41 
41 
4l 
41 
41 
41 
41 

8.23 

FORM I PEST 

1 1 

u 
u 
u 
u 
u 
u 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ASC-2.8-1 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 4l4l1 

Matrix: (soil/water) SOIL Lab Sample ID: 4:4ll.02 

Lab File ID: Sample wt/vol: 30.0 (g/mL) G ------
% Moisture: 18 decanted: (Y/N) Date Received: 12/10/99 

Extraction: (SepF /Cont/Sonc) SCNC 

10000(uL) 

Date Ex=racted:l2/:4. 99 

Concentrar.ed Extract Volume: Da=e A...~alyzed: ::.2/:7, 99 

Injection Volume: 0.5(uL) Di~ution ?ac~cr: 

GPC Cleanup: (Y/N) N pH: 6.5 

c.~s NO. COMPOUND 

12674-11-2------Aroclor-1016 

CONCENTRA~:ON UN:TS: 
(ugj:, or ug/Kg) :;G/KG 

112.04-28-2------Aroclor-1221 _______________ _ 
2.1141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 _____________ _ 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 _____________ _ 
2.2.096-82-5------Aroclor-1260 ----------------
Surrogate amount spiked 

FORM I PEST 

40 
40 
40 
40 
40 

1:7 
40 

8 .13 

- " -·-' 

4 -

u 
u 
u 
u 
u 

u 



1D CLIENT SAMPLE NO. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ASC-18-2 Lab :a a me : SWL- TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41411 
Matrix: (soil/water) SOIL Lab Sample ID: 4141~.03 

Sample wt/vql: 30.0 (g/mL) G 

decanted: (Y/N) 

Lab File ID: __________ __ 
%- Moisture: 26 

Extraction: (SepF/Cont/Sonc) SONC 

10000(uL) 

Date Received: 12/10/99 

Date Ex~racted::2/14/99 
Concentrated Ex~ract Volume: Date Analyzed: 12/J..7/99 
Injection Volume: O.S(uL) Dilution Factor: l.O 
GPC Cleanup: (Y/N) N pH: 7.0 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRAT:ON UNI~S: 
(ug/L or ug/Kg) UG/KG 

12674-11-2------Aroclor-1016 11104-28-2------Aroclor-1221-----------------
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242-----------------
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 -----------------Surrogate amount spiked 

FORM I PEST 

Q 

441 
441 
44 
44 
44 

323 
44 

9.01 

"· 

u 
u 
u 
u 
u 

u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ASC-18-3 
Lab Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL SDG No. : 41411 

Matrix: (soil/water) SOIL Lab Sample ID: 41411.04 

Sample wt/vol: 30.0 (g/mL) G Lab File ID: __________ __ 

% Moistu:::-e: 16 decanted: (Y/N) Date Received: 12/10/99 

Extraction: (SepF/Cont/Sonc) SONC 

10000(uL) 

Date Ex~:::-acted:12/14/99 

Concentrated Extract Volume: :Uate Analyzed: ::..2/17/99 

In]ection Volume: 0. 5 (uL) Dilu~ion ?ac~c'Y: :.o 
GPC Cleanup: (Y/N) N pH: 6.3 Sulfu:::- Cleanup: ;y;~; N 

CAS NO. COMPOG"'ND 

12674-11-2------Aroclor-1016 

CONCENT~T:ON u~!TS: 
(ug/~ or ug/Kg) UG/KG 

11104-28-2------Aroclcr-1221 ________________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 11097-69-l------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 -----------------
Surrogate amount spiked 

FORM I PEST 

Q 

39 
39 
39 
39 
39 

124 
39 

7.94 

u 
u 
u 
u 
u 

u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab·Name: SWL-TLLSA 

Lab Code: SWOK Case No . : TECHL 

Matrix: (soil/water) SOIL 

Sarr.ple wt/vol: 

% Moisture: 4 

30.0 (g/mL) G 

decanted: (Y /N) 

ASC-12-1 

SDG No. : 41411 

Lab Sample ID: 41411.05 

Lab File ID: ------
Date Received: 12/10/99 

Extraction: (SepF /Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Extracted:l2/14/99 

Date Analyzed: 12/:.7/99 

Injection Volume: O.S(uL) 

GPC Cleanun: (Y/N) N pH: 6.9 

CAS NO. COMPC1:JND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Sur::::-ogate amount spiked 

Dilution Facto:::-: " '' - • V' 

Sulfur Cleanup: (Y/N) N 

CCNCENTRATION UNITS: 
(uc/L or uc/Kc) UG/KG ~ ~ ~ 

341 
341 34 
34 
34 

367 
34 

6.94 

Q 

FORM I PEST 

u 
u 
u 
u 
u 

u 

.... 



1D CLIE~ SAMPLE NC. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ASC-::..2-2 
Lab Name: SWL-TL~SA 

LabCode: SWOK Case No. : TECHL SDG No. : 41411 

Matrix: (soil/water) SOIL Lab Sample ID: 41411.06 

Lab File ID: Sample wt/vol: 30.0 (g/mL) G ------
% Moisture: 14 decanted: (Y /N) Date Received: 12/l0/99 

2xtraction: (SepF /Cont/Sonc) SONC 

10000(uL) 

~ate Extracted:l21l~/99 

Concentraced Ex~ract Volume: Date Analyzed: :.:::;':7/99 
.• 

Injection Vol~me: 0. S (uL) Dilut::.on Factor: :.o 

GPC Cleanup: (Y/N) N pH: 7. 3 Sul::':ur Cleanup: (Y/N) :J 

CAS NO. COMPOLJND 

12674-11-2------Aroclor-1016 

CONCENTRA~:ON UNITS: 
(ug/L or ug/~g) UG/~G 

11104-28-2------Aroclor-1221 ________________ _ 
11141-16-5------Aroclor-1232 
53459-21-9------Aroclor-1242-----------------

. 12672-29-6------Aroclor-1248 ________________ _ 
11097-69-1------Aroclor-1254 11096-82-5------Aroclor-1260 ________________ _ 

I 

38 1 

38/ 
18 1 

38 1 
381 

5soi 
38i 

u 
u 
u 
u 
u 

u 
Surrogate amount spiked I 

_______ 7_._7_5! ______ _ 

FORM I PEST 



1D CLIENT SAMPLE NO. PESTICIDE ORGANICS AN~YSIS DATA SHEET 

ASC-l2-2DL Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41411 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

Lab Sample ID: 41411.06DL 

Lab File ID: ------
%" Moisture: 14 decanted: (Y /N) Date Received: 12/10/99 
Extraction: (SepF/Cont/Sonc) Date Extracted:l2/14/99 
Concenerated Extract Volume: 

SONC 

10000(uL) Date Analyzed: 12/17/99 
". 

Injection Volume: 0. 5 (uL) Dilution ?actor: 2.0 
GPC Cleanup: (Y/N) N pH: 7. 3 Sul~ur Cleanup: (YINl ~ 

CA.S NO. COMPOUND 

12674-11-2------Aroclor-1016 

CONCENT~~TION UNITS: 
(ug/:S or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 ________________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 _______________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 ________________ _ 
11096-82-5------Aroclor-1260 -----------------
Surrogate amount spiked 

FORM I PEST 

Q 

i 
77 
77 
77 
77 
77 

635 
77 

7.75 

... ' 

u 
u 
u 
u 
u 
D 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ASC-48-0 
Lab Name: SWL-TIJLSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41411 

Matrix: (soil/water) SOIL Lab Sample ID: 4141:.07 

Lab File ID: Sample wt/vol: 30.0 (g/mL) G ------
%- Moisture: l2 decanted: (Y /N) Date Received: 12/10/99 

Extraction: (SepF/Cont/Sonc) SONC Date Extracted:l2/14/99 

Concentrated Extract Volume: lOOOO(uL) .ZUlalyzed: 12/17/99 

Injection Volume: O.S(uL) :Jilut:i.on Factor: :..o 
GPC Cleanup: (Y/N) N pH: 6. 0 Sul~ur Cleanup: (Y/~) N 

CAS NO. COMPOLJND 

12674-11-2------Aroclor-1016 

CCNCENT~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 __________ _ 
11141-16-5------Aroclor-i232 53469-21-9------Aroclor-1242 ____________ _ 
12672-29-6------Aroclor-1248 11097-69-l------Aroclor-1254 ___________ _ 
11096-82-5------Aroclor-1260 -------------
Surrogate amount spiked 

FORM I PEST 

Q 

', 

381 
381 
38 
381 38 

107 
38 

7.58 

. -

u 
u 
u 
u 
u 

u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 7 

30.0 (g/mL) G 

decanted: (Y /N) 

ASC-3 -1 

SDG No.: 42.411 

Lab Sample ID: 41412..08 

Lab File ID: ------
Date Received: 12/2.0/99 

Extraction: (SepF/Cont/Scnc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

Date Extracted:2.2/14/99 

Date Analyzed: 2.2/17/99 
. . 

Injection Volume: 0. 5 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1015 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

,.. " 0 . ..:.. 

Dilution Factor: 

Sulfur Cleanup: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

35 
35 
-.~ _::;, 

35 
35 
37 
35 

7.17 

FORM I PEST 

:.o 

Q 

I 
I 

u 
u 
u 
u 
u 

u 



1D CLIE~ SAMPLE NO. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab-Name: SWL-TULSA 

Lab Code: SWOK Case No . : TECHL 

Matrix: (soil/water) SOIL 

Sarr.ple wt/vol: 

%- Moisture: 6 

30.0 (g/mL) G 

decanted: (Y /N) 

Extraction: (SepF/Cont/Sonc) SONC 

ASC-3 -2 

SDG No.: 41411 

Lab Sample ID: 414~1.09 

Lab File ID: ------
Date Received: 12/10/99 

Date Extracted:l2/14/99 

Concentrated Extract Volume: lOOOO(uL) Date Analyzed: :2/17/99 
Injection Volume: 0. 5 (uL) Di~ution Factor: 

GPC Cleanup: (Y/N) N pE: 6.5 Su~~ur Cleanup: Y/~: ~ 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 

CONCENTRATION u~ITS: 
(ug/L or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 _________ _ 
11141-16-5------Aroclor-1232 _________ _ 
53469-21-9------Aroclor-1242 12672-29-6------Aroclor-1248 __________ _ 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260----------

Surrogate amount spiked 

FORM I PEST 

I 
~~, ~~ 

35 
35' 
35 
35 
13 .., ~ 
.,::;: 

7.09 

u 
u 
u 
u 
u 

u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab·Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

%Moisture: 5 

30.0 (g/mL) G 

decanted: (Y /N) 

Extraction: (SepF/Cont/Sonc) SONC 

ASC-3 -3 

SDG No. : 41411 

Lab Sample ID: 41411.10 

Lab File ID: __________ __ 

Date Received: 12/10/99 

Date Extracted:l2/:4/99 

Concentrated Extract Volume: 10000(uL) Date Analyzed: l.2/l7/99 

Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N pH: 6.8 

CAS NO. CCMPOUND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
33469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Fac::c;r: :.o 

Sulfur Cleanup: iY/N) N 

CONCENTR~TION UNITS: 
(ug/L or ug/Kg) UG/KG 

35 
35 
35 
.., -
.)~ 

35 
567 

35 

7.02 

Q 

i 

FORM I PEST 

u 
u 
u 
u 
u 

u 



1D CLIENT SAMPLE NO. PESTICIDE ORGANICS ANALYSIS DATA SHEET 

ASC-3-3DL Lab-Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL SDG No. : 41411 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.0 (g/mL) G 

Lab Sample ID: 4l4l1.10DL 

Lab File ID: ------
%-Moisture: 5 decanted: (Y /N) Date Received: 12/10/99 
Extraction: (SepF/Cont/Sonc) SONC Date Extrac~ed:12/14/99 
Concentrated Extract Volume: 10000(uL) Date Analyzed: 12/17/99 - , 

Injection Vclume: 0.5(uL) :Ui:ution Fac~or: 2.0 

GPC Cleanup: (Y/N) N pH: 6.8 Sulfur Cleanup: :Y/N' N 

CAS NO. COMPOl:JND 

12674-11-2------Aroclor-1016 

CONCENTRA~ION u~:TS: 
(ug/L or ug/Kg) UG/KG 

11104-28-2------Aroclor-1221 ________________ _ 
11141-16-5------Aroclor-1232 53469-21-9------Aroclor-1242 ________________ _ 
12672-29-6------Aroclor-1248 11097-69-1------Aroclor-1254 _______________ _ 
11096-82-5------Aroclor-1260 -----------------
Surrogate amount spiked 

FORM I PEST 

Q 

I 

~o~ o~ 

~o 
o~ 

-o OJ 

69 
69 

625 
69 

7.021 

u 
u 
u 
u 
u 
D 
u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 

30.0 (g/mL) G 

decanted: (Y /N) 

ASC-3 -4 

SDG No. : 41411 

Lab Sample ID: 414:1.11 

Lab File ID: ------
Date Received: 12/10/99 

Extract.:..on: (SenF/Cont/Sonc) 

Concentrated Extract Volume: 

SONC 

10000(uL) 

~ate Extracted:12/l4/99 

Date Analyzed: 12/17/99 

Injection Volume: 0.5(uL) 

GPC Cleanup: (Y/N) N pH: 7. 6 

CAS NO. COMPOG'ND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------.~oclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Dilution Fac~o~: . ("\ 
~. v 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/~ or ug/Kg) UG/KG 

37 
37 
37 
37 
37 

344 
37 

7.49 

Q 

FORM I PEST 

,.,. 

u 
u 
u 
u 
u 

u 



1D CLIENT SAMPLE NO. 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No. : TECHL 

Matrix: (soil/water) WATER 

SamP-le wt:/vol: 1000 (g/mL) ML 

%"Moisture: decanted: (Y /N) 

ASC-EB 

SDG No. : 41411 

Lab Sample ID: 41411.12 

Lab File ID: ------
Dat:e Received: 12/lJ/99 

Extraction: (SepF/Cont/Sonc) 

Concentrated Extract: Volume: 

SEPF 

lOOOO(uL) 

Dat:e Extract:ed:12/1l/99 

Dace Ana::..yzed: 12/l":"/99 

In]ection Volume: O.S(uL) 

GPC Cleanup: (Y/N) N pH: 8. 4 

CAS NO. COMPOUND 

12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
11097-69-1------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 

Di.:.ut:icn Fac::or: :..o 

Sulfur Cleanup: :Y,'N; N 

CONCENTRATION u~ITS: 
(ug/L or ug/Kg) UG/L 

l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.20 

FORM I PEST 

u 
u 
u 
u 
u 
u 
u 



Explosives Data 



CLIENT: 

PROJECT: 

SDG NO: 

FRACTION: 

SOulHWCSTLABORATORYOFOKLAHOMA 
1700 West Albany, Suite AI Broken Arrow. OK 740 1:; 

918-251-2858 
SDG NARRATIVE 

TECHLAW 

LA PHASE2 

41450 

EXPLOSIVES 

3 water samples were analyzed for explosives by SW-846. method 8330. 

No major problems occurred during the analysis of the samples. 

Blanks: 

Surrogates: 

Laboratory Control Spikes: 

Matrix Spikes: 

Example Calculation: 

sample# 

analyte 

As=area of analyte in sample 

D=dilution factor 

CF=calibration factor (1/ug/1) 

cone (ug/1) = 

No corrective action required. 

No corrective action required. 

4 out of~8 recoveries were slightly outside control limits. no corrective 
action was taken. 

2 out of28 recoveries and 1 out of 14 RPDs were slightly outside 
control limits, no corrective action was taken. 

41450.10ms 

hmx 

As 

CF 

6322754 

70411.256 

179.6 

D 

2 

6322754 

2 

70411.256 

ug 

~~.~:~ 
Drew Cowan 
GC Supervisor 
jf . December 21. 1999 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

,ab. Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW 

Matrix: (soiljwater) WATER 

Sample Amt: 5 ML % Moisture: 

Extraction-Volume: 5ML 

Extraction Method: SEPF 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-0---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-5l-0-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
l2l-l4-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-l---------3NT 

surrogate amount spiked 

FORM I 

TA-18 

SDG No.: 41450 

Lab Sample ID: 41450.09 

Date Received: 12/14/99 

Date Extracted: 12/16/99 

Date Analyzed: 12/17/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/L Q 

13.0 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 
7.90 
8.00 

400.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

8 



CLIENT: 

PROJECT: 

·SDGNO: 

FRACTION: 

SOUTHWESTLABORATORYOFOKLAHOMA 
1700 West Albany, Suite A/ Broken Arrow, OK 74012 

918-251-2858 
SDG NARRATIVE 

TECHLAW 

LA PHASE2 

41535 

EXPLOSIVES 

1 water sample was analyzed for explosives by SW-846. method 8330. 

No major problems occurred during the analysis of the sample. 

Blanks: 

Surrogates: 

Laboratory Control Spikes: 

. Matrix Spikes: 

Example Calculation: 

sample# 

analyte 

As=area of analyte in sample 

D=dilution factor 

CF=calibration factor (1/ug/1) 

cone (ug/1) = 

= 

/~ 
~~ 
GC Supervisor 
de 

No corrective action required. 

No corrective action required. 

1 out of28 recoveries was slightly outside control limits, no corrective 
action was taken. 

2 out of28 recoveries and 2 out of 14 RPDs were slightly outside 
control limits, no corrective action was taken. 

41535.03ms 

hmx 

As 

CF 

14341493 

160360.604 

178.9 

D 

2 

14341493 

2 

160360.6 

ug 

December 30, 1999 



~D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

~ab·Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW 

Matrix: (soil/water) WATER 

sample Amt: 5 ML % Moisture: 

Extraction Volume: 5ML 

Extraction Method: SEPF 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-4~-o-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-0---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-5~-o-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
~21-14-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-1---------JNT 

surrogate amount spiked 

FORM I 

_PM_-_2 ________ r 
SDG No.: 4l.535 

Lab Sample ID: 4~535.03 

Date Received: ~2/~8/99 

Date Extracted: ~2/27/99 

Date Analyzed: ~2/27/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/L Q 

I 
13.0 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
~2. 0 
9.40 
5.70 
12.0 
7.90 
8.00 

400.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



CLIENT: 

PROJECT: 

SDGNO: 

FRACTION: 

SOUTffWESTLABORATORYOFOKLAHOMA 
1700 West Albany, Suite A/ Broken Arrow, OK 7401:2 

918-251-2858 
SDG NARRATIVE 

TECHLAW 

LA PHASE 2 

41451 

EXPLOSIVES 

5 water samples were analyzed for explosives by SW-846. method 8330. 

No major problems occurred during the analysis of the samples. 

Blanks: 

Surrogates: 

Laboratory Control Spikes: 

Matrix Spikes: 

Example Calculation: 

sample# 

analyte 

As=area of analyte in sample 

D=dilution factor 

CF=calibration factor (1/ug/1) 

cone (ug/1) = 

= 

No corrective action required. 

No corrective action required. 

4 out of 28 recoveries were slightly outside control limits. no corrective 
action was taken. 

No corrective action required (SWLO episode 41450). 

41450.10ms 

hmx 

As 

CF 

6322754 

70411.256 

179.6 

D 

2 

= 
6322754 

2 

70411.256 

ug 

December 21, 1999 

· .. ·. 1 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW 

Matrix: (soiljwater) WATER 

Sample Amt: 5 ML % Moisture: 

Extraction·volume: 5ML 

Extraction Method: SEPF 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-o---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-51-0-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
l21-l4-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-l---------3NT 

surrogate amount spiked 

FORM I 

-----------------------~ 
">\, 

PA-6.7 
____________ '! 

SDG No.: 41451 

Lab Sample ID: 41451.01 

Date Received: 12/14/99 

Date Extracted: 12/16/99 

Date Analyzed: 12/17/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/L Q 

13.0 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 
7.90 
8.00 

400.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

6 



~D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

.... ab· ·Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW 

Matrix: (soiljwater) WATER 

Sample Amt: 5 ML % Moisture: 

Extraction Volume: 5ML 

Extraction Method: SEPF 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-4~-o-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-0---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
~18-96-7--------TNT 
1946-5~-o-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
121-l4-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-1---------3NT 

surrogate amount spiked 

FORM I 

FB-6.7 

SDG No.: 4~45~ 

Lab Sample ID: 4~45~.03 

Date Received: ~2/~4/99 

Date Extracted: ~2/~6/99 

Date Analyzed: ~2/~7/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/L Q 

I 
~3.01 
14.01 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
~2. 0 
7.90 
8.00 

400.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

9 



l.D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

HOMESTEAD 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW SDG No.: 41.451. 

Matrix: (soiljwater) WATER --- Lab Sample ID: 41.451..05 

Sample Amt: 5 ML % Moisture: Date Received: 1.2/1.4/99 

Extraction Volume: 5ML Date Extracted: 1.2/1.6/99 

Extraction Method: SEPF Date Analyzed: 1.2/1.7/99 

GPC Cleanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/L Q 

2691.-41.-o-------HMX 1.3.0 u 
1.21.-82-4--------RDX 1.4.0 u 
99-35-4---------TNB 7.30 u 
99-65-o---------DNB 4.00 u 
479-45-8--------TETRYL 1.0.0 u 
98-95-3---------NB 7.00 u 
1.1.8-96-7--------TNT 6.40 u 
1.946-Sl.-0-------4ADNT 7.00 u 
35572-78-2------2ADNT 1.2. 0 u 
606-20-2--------26DNT 9.40 u 
1.21.-1.4-2--------24DNT 5.70 u 
88-72-2---------2NT 1.2.0 u 
99-99-0---------4NT 7.90 u 
99-08-l.---------3NT 8.00 u 

surrogate amount spiked 400.00 

FORM ;r 12 



l.D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

STARMER 
.ab· Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW SDG No.: 4l.45l. 

Matrix: (soiljwater) WATER 

Sample Amt: 5 ML % Moisture: 

Extraction Volume: 5ML 

Extraction Method: SEPF 

Lab Sample ID: 41.451..07 

Date Received: l.2/l.4/99 

Date Extracted: l.2/l.6/99 

Date Analyzed: l.2/l.7/99 

GPC Cleanup: (Y/N) N Dilution Factor: 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/L 

2691.-41.-0-------HMX 
1.21.-82-4--------RDX---------------------------
99-35-4---------TNB 
99-65-o---------DNB---------------------------
479-45-8--------TETRYL ______________________ __ 
98-95-3---------NB 
l.l.8-96-7--------TNmT--------------------------
l.946-5l.-0-------4ADNT ______________________ ___ 
35572-78-2------2ADNT 
606-20-2--------26DNT-------------------------
l.2~-l.4-2--------24DNT ______________________ ___ 
88-72-2---------2NT 
99-99-0---------4NT---------------------------
99-08-l.---------3NT ---------------------------
surrogate amount spiked 

FORM I 

l.3.o/ 
1.4.01 
7.30 
4.00 
l.O.O 
7.00 
6.40 
7.00 
l.2. 0 
9.40 
5.70 
l.2. 0 
7.90 
8.00 

400.00 

2.0 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

15 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

~ab Name: SWL-TULSA 

L~ Code: SWOK Case No.: TECHLAW 

Matrix: (soil/water) WATER 

Sample Amt: 5 ML % Moisture: 

Extraction Volume: 5ML 

Extraction Method: SEPF 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-0---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-51-0-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
121-14-2--------24DNT 
S8-72-2---------2NT 
99-99-0---------4NT 
99-08-1---------3NT 

surrogate amount spiked 

FORM I 

KIELING 

SDG No.: 41451 

Lab Sample ID: 41451.09 

Date Received: 12/14/99 

Date Extracted: 12/16/99 

Date Analyzed: 12/17/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/L Q 

13.01 
14.01 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 
7.90 
8.00 

400.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

18 



CLIENT: 

PROJECT: 

SDG NO: 

FRA.CTION: 

SOUTHWCSTLABORATORYOFOKLAHOMA 
1700 West Albany, Suite A/ Broken Arrow. OK 74012 

918-251-2858 
SDG NARRATIVE 

TECHLAW 

LA PHASE 2 

41488 

EXPLOSIVES 

4 water samples were analyzed for explosives by SW-846. method 8330. 

No major problems occurred during the analysis of the samples. 

Blanks: 

Surrogates: 

Laboratory Control Spikes: 

Matrix Spikes: 

Example Calculation: 

No corrective action required. 

No corrective action required. 

4 out of28 recoveries were slightly outside control limits. no corrective 
action was taken. 

No corrective action required ( SWLO episode 41450). 

sample# 41450.10ms 

anaiyte hmx 

As=area of analyte in sample 

D=dilution factor 

CF=calibration factor (1 /ug/1) 

cone (ug/1) As 

CF 

6322754 

70411.256 

179.6 

D 

2 

6322754 

2 

70411.256 

ug 

December 21. 1999 

1 



~D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW 

Matrix: (soiljwater) WATER 

Sample Am.t: 5 ML % Moisture: 

Extraction Volume: 5ML 

Extraction Method: SEPF 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

269~-4~-o-------HMX 
~2~-82-4--------RDX 
99-35-4---------TNB 
99-65-0---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-51-0-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
121-14-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-~---------JNT 

surrogate amount spiked 

FORM I 

----------- ,,, 
BULLDOG 

SDG No.: 4~488 

Lab Sample ID: 4~488.0~ 

Date Received: ~2/~6/99 

Date Extracted: ~2/~6/99 

Date Analyzed: ~2/~7/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/L Q 

~3.01 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
~2.0 
9.40 
5.70 
~2.0 
7.90 
8.00 

400.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

6 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW 

Matrix: (soil/water) WATER 

5 ML % Moisture: 

Extraction Volume: 5ML 

Extraction Method: SEPF 

GPC Cl'eanup: ( Y /N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-o---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-51-0-------4ADNT 
35572-78-2------2ADNT 
606-20-2--------26DNT 
121-14-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-1---------3NT 

surrogate amount spiked 

FORM I 

PA-8.9 

SDG No.: 41488 

Lab Sample ID: 41488.03 

Date Received: 12/16/99 

Date Extracted: 12/16/99 

Date Analyzed: 12/17/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/L Q 

13.0 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 
7.90 
a.oo 

400.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

9 



1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW 

Matrix: (soiljwater) WATER 

Sample Amt: 5 ML % Moisture: 

EXtraction Volume: 5ML 

Extraction Method: SEPF 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

2691-41-0-------HMX 
121-82-4--------RDX 
99-35-4---------TNB 
99-65-o---------DNB 
479-45-8--------TETRYL 
98-95-3---------NB 
118-96-7--------TNT 
1946-51-0-------4ADNT 
3SS72-78-2------2ADNT 
606-20-2--------26DNT 
121-14-2--------24DNT 
88-72-2---------2NT 
99-99-0---------4NT 
99-08-1---------3NT 

surrogate amount spiked 

FORM I 

-----------' ,.,., 
BU0.01 _________ ! 

SDG No.: 41488 

Lab Sample ID: 41488.05 

Date Received: 12/16/99 

Date Extracted: 12/16/99 

Date Analyzed: 12/17/99 

Dilution Factor: 2.0 

CONCENTRATION UNITS: UG/L Q 

13.0 
14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 
7.90 
8.00 

400.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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1D CLIENT SAMPLE NO. 
EXPLOSIVES ANALYSIS DATA SHEET 

PM-5 
~ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TECHLAW SDG No.: 41488 

Matrix: (soiljwater) WATER Lab Sample ID: 41488.07 

Sample Amt: 5 ML % Moisture: Date Received: 12/16/99 

Extraction Volume: 5ML Date Extracted: 12/16/99 

Extraction Method: SEPF Date Analyzed: 12/17/99 

GPC creanup: (Y/N) N Dilution Factor: 2.0 

CAS NO. COMPOUND CONCENTRATION UNITS: UG/L Q 

2691-41-0-------HMX 13. o I u 
121-82-4--------RDX 

I u 14.0j 
99-35-4---------TNB 7.301 u 
99-65-0---------DNB 4.00 1 u 
479-45-8--------TETRYL 10.0 u 
98-95-3---------NB 7.00 u 
118-96-7--------TNT 6.40 u 
1946-51-0-------4ADNT 7.00 u 
35572-78-2------2ADNT 12.0 u 
606-20-2--------26DNT 9.40 u 
121-14-2--------24DNT 5.70 u 
88-72-2---------2NT 12.0 u 
99-99-0---------4NT 7.90 u 
99-08-1---------3NT 8.00 u 

surrogate amount spiked 400.00 

FORM I 15 



Radionuclide Data 



Quanterra - St. Louis 

Quanrerra Incorporated 
13 715 Rider Trazl.\iorth 
Earth City, .'v!issoun 63045 

3 I 4 298-8566 Teleohone 
3 I 4 298-8757 Fax· 

ANALYTICAL REPORT 

Phase 2 

Lot i: F9~40265 

Julie Shanahan 

Techlaw, :me. 
750 N St Paul 

Suite 600 
Da~laa, TX 75202 

~~·~!?:::z:::::------
Project: Manager 

February 9, 2000 

Data is incomplete without Case Narrative 

IJ~'\ ~uanterra 
Envrronmenral 
Serv~ces 



Quanterra - St. Louis 

CASE NARRATIVE 

Lot # F9L140165 

I. Introduction 
On December 10. 1999, samples were received at the Quamerra St. Louis laboratory from 
Techlaw. A copy of the chain of custody and the condition upon receipt report is included with 
the analytical data. 

ill. Analytical Results/Methodology 
The analytical results for this report are presented by analytical tests. Each set of data will include 
sample identification information, the analytical results, and the appropriate detection limits. 

ill. Quality Comrol 
The QAJQC information can be found immediately following the analytical data. This QA/QC 
data are used to assess the laboratory's accuracy and precision during the analytical procedure. 

N. Comments/N onconformances 
Enriched Tritimn 

Quaruerra was directed to use the University of Miami Tritium Laboratory for the enriched 
tritium and this laboratory was not audited and approved by Quanterra. therefore. Quamerra 
does not warrant and is not responsible for their work pursuant to our Standard Tenns and 
Conditions. The analysis was performed and reported directly to Techlaw. Quanterra was 
only responsible for the delivery of the samples to the University of Miami. 

Strontium 90 
There were no anomalies associated with this anaiysis. 

Gamma 
There were no anomalies associated with this analysis. 

Isoplutonimn 
Samples ACS-18-1. ACS-18-1, ACS-48-0, ACS-3-l, ACS-3-4. ACS3-3, contain high Pu-239 
activity which tails into and through the Pu-242 tracer region of interest. These samples have 
tracer recoveries > 100 % recovery. The activity results for these samples are biased low by 
at least as much as the tracer bias is greater than 100%. This bias is caused by the calculation 
algorithem not truncating the yield at 100%. Three samples were rerun for yields > 1::!5% 
upper conrrol limit. 

The LCS for this batch has only Pu 239 reported. Pu 238 is in the spike sample as a second 
radionuclide but the spike list was not complete. If The data is released I can attempt to delete 
the LCS and re-create it which should bring in the new list. 

·-.a is incomolete without Case Nar::::-ati ve 



Quanterra - St. Louis 

METHODS SUMMARY 

F9Ll.40165 

PARAMETER 

Cs-137 i Hits by Gamma GAMMA SPEC MUL'I'I ISO :::AL 
Isotopic Pu oy Alpha Spe Alpha Spect=oscopy 
STRONTIUM 90 Sr90-Y9C cal 
STRONTiu~ 90 Sr90-Y9C cal 

References; 

ANAL Y'I'I CAL 
METHOD 

KASL Gamma (Cs 
NAS :::so Pu ( SF.O 
DOE SR-90 BY GF 
SMWW SR-90 BY G 

DOE "DOE METHODS FOR EVALUATING ENVIRONMENTAL AND ;.lASTI: 
MANAGEMENT SAMPL2S" OCTOBER 1.9 94 :JS DEP AR':'ME..'IT OF E~rERGY 

HASL Health and safety Laboratory 

NAS National rlCademy of Science 

SMWW "STANDARD METHODS FOR WAS'I'E WA'I'ER" 

Data is incomnlete without Case Narrative 

PREPARA':'ION 
METHOD 



Quanterra - St. Louis 

SAMPLE SUMMARY 

F9Ll.40l.65 

wo # SAMPLZ# CLIENT SAMPLE ::o 

D69PL 010 ACS-EB 
D69PM 0'' .. MC0-1 
D69PR 012 MC0-2 
D69Q6 014 MC0-5 
D69QA 0' --"' :--!C0-6 
D69QC 016 :--!C0-7 
D69QE 017 :>iC'I'lB- 7 . 73 
D69QM 018 M':'-4 
D69QQ :Jl9 ':'W- a 
D69R1 :~o ACS-35-0 
D69R8 C21 ACS-18-1 
D63RA CZ2 ACS-18-2 
D69RD 023 ACS-18-3 
D69RF 024 ACS-:2-l 
D69TP 025 ACS-12 -2 
D69TQ 026 ACS-48-0 
D69TV 027 ACS-3-1 
D69TX 028 ACS-3-2 
D69V2 029 .~CS-3-4 
D69V9 030 ACS-3-3 

NOTE (S): 

· The malyacal results of the samples li.sled JD<Jve are prcscrued 011 the foilowm& P>&C:S. 
- All calcula.uons ue perfor:ned before rounaing to avoid rouna-.,tt errors 111 calcul.ou:d r=lts. 
· Rcsuns notca u "NO" wen: not cc~rca at or at>o•c dlc SWI:d limn. 

- This repon mU3t nor be recroducca, oxcept in full. will!our the wni!CI approval of the labornory. 
• Results for <be follOWing paramercn are llCYcr r"l''nca on a dry .,....illl baSJS: color, :orrosiviry, dc:wry, nu~~pouu, igrurability. layCTS. odor, 

pallll filter tcot, pH. poroslly prC$SUrC. rcacuvity. rcao~ po<enaal, speclfic JI'IYifl', spot r.esu. solids. solubility. rcmper.uurc. vi5<:osny, and wcrghl. 

Data is incomplete without Case Narrative 

DA':'E ':'IME 

1..2/06/99 14:1.0 
:2/07/99 13 : :.o 
12/07/99 15:30 
:.2/08/99 ::.0:45 
12/08/99 12:00 
12/08/99 13:50 
12/08/99 15:10 
:2/07/99 ll:05 
::.2/07/99 l5:45 
12/06/'?9 .. , . """"" .............. .::: 
12/06/99 ::.1:40 
l2/06/99 12:00 
12/06/'?9 12:10 
12/06/99 1.2:35 
::.2/06/99 l2:45 
12/06/99 :.3:JO 
12/06/99 13:30 
l2/06/99 ::.3:40 
12/06/39 14:00 
12/06/99 13:50 



Quanterra - St. Louis 

TECRLAW, INC . 

C~ient Samp~e ID: ACS-EB 
Quanterra, Inc:. 

~ab Sample :J:r9~:40:cs-c:o 
Work Order: D69PL 
t1a :rix: WATE:\ 

Parameter Rasult Qual. 

Gamma Cs-137 • H:ita by RASL AM-02 MOD 
::es:..u:n :....;; -0.5 u 

I so PLOTON=uM (SHORT C'!') NAS ONLY MOD 
PlU!:OnCl= :.;s -J.:JS 'J 
Pluton.J.= 239/40 o.o:J u 

SR-90 BY Gli"PC SMWW 7500-SR ~D 
.:;:-:cn:..:.·.:.m 9C 0 .1:'. J 

NOTE (S) 

Oata ara i.ncomplata without the caae narrative. 
MDC ia ~te~ by i.natrmMnt per:tol:lllance only. 
~old results are greater than the MDC 

Analyta analyzed for but was not ~tecead 

Tot:&J. 
uncxr~. 

(2 a+/-) 

5 . .; 

c . .:..:. 
C.099 

c.s--: 

~ata is incomplete without Case Narrative 

Rad.i.oc:hem:i.s b:y 

Date CoL.ec~eci: 12/06,'99 
Date Rece~ved: 12/lC/99 

::.~::.c 

D91C 

MCC 

pC;./I. 

:3 

pC:i/I. 

O.Ji 
~.28 

pC:i/I. 

:.s 

E'rap 
Oate 

Analys>..s 
:Jat~~ Batch • 

~ (Cs ' h~~s) 

Ol,'l3JCJ J:. :c;cc ~c:s:~s 

=so Pu (SBC~ C'!') 

SR-90 BY GFPC 

"!ld " 



Quanterra - St. Louis 

TECHLAW, INC. 

C1ient Samp1e ID: MC0-1 

Quanterra, Inc. Radiochemistry 

:ab Sample :o::9L:40165-0l: 
~ork Crder: D69PM 
Mat:::-ix: WATER 

Parillllo&ta.r 

SR-90 BY GFPC SMHW 7500-SR MOD 

Toea.J. 
Oncert. 

Qual. (2 <r/-) 

:.ate CcL.ec::ed: 12/C-:' /?9 :.2::.:1 
Ja':e Rece~ved: :.2/:.0;?9 09::.0 

Prep Analysis 
HOC Dal:e Date Batch 

pC.i/L SR-90 :SY GFPC 

II 

Sb:cnt:l.WD 90 84 li 3 01/05/00 02/03/00 0005192 

NOTE(S) 

Data. are incomplete without tha ca•• na.rrati.-. 

MCC is date=ned. by .UW~t per:fo:caanca only. 
Bold rasul. ts ara g.r.ater than the MCC 

Data is incomplete without Case Narrative 

'!ld ~ 

20 



Quanterra - St. Louis 

TECHLAW, INC . 

Client Sample IO: MC0-2 
Quanta:r:ra, Inc. 

Lab Sample :D:f9Ll40:65-012 
Wor:< Order: 
:1a:=:'..x: 

Parameter 

D69?R 
~1A7ER 

Result 

SR-90 3Y GFPC S~ 7500-SR MOD 
C.J3 

NOTE (S) 

Qual. 

') 

Data ara 1ncompleta without the caaa narrativ.. 
MDC i.s datanu.nec:l by ins~t per:fo:r:mance on.ly. 
lold rasul.t.s are greater than the MDC 

U Analyta analyzed :for but wa• not detected 

rotal 
Unoart. 
(2 cr+/-) 

G.5J 

Data is incomolete without Case Narra~ivg 

Radiochemist-ry 

Date Collec:.eci: l2/0'":/99 
Date Received: 

E'r~ Anal.ya::.s 
MCC llat.o Data 

pCi/L SR-90 3Y GFl?C 

C.90 Jl/05/0C c:: 0 3. J:J 

Batch i Y~C. \ 

·:Jcs:::-;: .::::-



Quanterra - St. Louis 

TECHLAW I INC. 

Cl~ent Sample ID: MC0-5 
Quan terra, Inc . Rac::l.iochemistry 

Lab Sarnp:e I~:?9Ll40l6S-O:~ 
Work O=der: D69Q6 
Ma~ri.x: 

Tot:a1 
Unc:::er't.. 

Par..,...ter Qual. (2 r:r+/-l 

SR-90 BY GFPC SMWW 7500-SR MOD 

Date co.:.le::::.ec: :2i:l8/99 :045 
Da~e Rece~ved: 12/18/99 09:8 

Prep AnalyS.l.ll 

MDC Date Date Batch 

pCi/L SR-90 BY GFPC 

lt 

St.l:ont:ium 90 45.6 9.0 0.8 01/05/00 02/03/00 0005192 

NOTE (S) 

Data are incomplete without the caae narrative. 
MCC is dete~ned by inat=~~ent per:!o=ance onl.y. 
Bold results are q:eatar than the MDC 

Data is incomplete without Case Narrative 

Yld ~ 

70 



Quanterra - St. Louis 

TECHLAW, INC. 

Client Sample ID: MC0-6 
Quanterra., Inc. Ra.diochezris try 

Lab Sarr.ple 
Woz:.k Gr::::er: 
Ma::=.:.x: 

<>a.ramatar 

ID: E'9:..14C:.ES-015 
D€9QA 
WP..':'E:R 

Result 

SR-90 BY GFPC SMWW 7500-SR MOD 

To~l 

tlncert. 
Qual. (2 r:r/-) 

Date Collec::ed: l::/08/99 
Date Recei•.red: O?:.J 

Pr.p An&lysJ.a 
HOC Date Dal:& Ba-.:;c.'1 

pC.i/I. SR-90 BY (;:<'PC 

, 

St:::ontJ.WII 90 44.6 8.9 0.7 01/05/00 o:;:/oJ;oo ooos::n 

NOTE (S) 

Oata are ~ccmplata without the case narrative. 
MDC is determined by :i.natrwMnt pe=~orma.nce only. 
Bold results are greater than tha MDC 

Data is incomplete without Case Narrative 

Yld ~ 

-:3 



Quanterra - St. Louis 

TECHLAW I INC. 

C1ient Samp1e ID: MC0-7 
Quanterra, Inc. Ractiochemi.stry 

Lab Sam:p.:.e 
iiork C=der: 
Macrix: 

Parame~r 

IJ:F9Ll4Cl65-0l6 
D69QC 
liA:"::::R 

Result 

SR-90 BY GFPC SMWW 7500-SR MOO 

'l'Otal 
uncert. 

QuaJ. (2 o+/-) 

Date co.:..lectec: 
Dace Recei·Jed: 

Prep 
MCC D~~ 

l2;JS/99 
12/10/99 

l3SC 
G9:.J 

An&l.ys;,.s 
Data Batch 

pC:i./L SR-90 .SY GFPC 

• 
Stront::~.um 90 1.86 ;; 0.77 1.0 Ol/05/00 02/03/00 0005192 

NOTE (S) 

Data are .inc~lata without th. case narrative. 
MDC is detaz:minad by instrumant pert:o:z::-mane» only. 
Sold results are greater than the MDC 
J Re.ult is qraae.r than sample dat.ct.ion limit but lass th:an stated reporting lim.it. 

Data is incomplete without Case Narrative 

Yld ~ 

54 



Quanterra - St. Louis 

TECHLAW, INC . 

C~ient Samp~e ID: MCWB-7.7B 
Quanterra, Inc. 

~ab Samp:e ID:?9L:40l65-0:7 
~ork O=der: J69QS 
Matrix: ~ATS~ 

Paramat~ l'tiUI\l~t 

SR-90 BY GFPC SMWW 7500-SR MOD 

To~~ 

t7noer-:. 
Qua.l (2 ~/-) 

Rad.iochemi.st:y 

Date Co.:.lec~ed: :2/CB/?9 2..5:..: 
Da~e Received: :: lJ;?? C?:J 

?rep AnalysJ.s 
MDC Data ::late Batch 

pCi/L SR-90 BY GFPC 

~ 

Stronri= 90 0.09 :.; ·=. 45 0.78 J ~. :15 :' JC ,:::_: /':: ,' ::JC ·~:::cs:.9: 

NO'I'E (S) 

Data are inc~ata without the case narrativa. 
MDC is datenunad by inst:rumant performance on~y. 
So~d results are greater than tha MDC 
tJ AnaJ.yta ana~y:ed for .but was not detected 

Data is incomplete without Case Narrative 

Yld 



Quanterra - St. Louis 

TECHLAW I INC . 

C~ient Sample m: MT-4 

Quantarra, Inc. Rad.iochertistry 

Lab Sacple :J:F9Ll40165-018 
Wo::< 0::::-der: 
Macrix: 

Puuoetar 

D69QM 
WA:'::!:R 

?.aault 

SR-90 BY GFPC ~ 7500-SR MOD 

Total 
tJncert. 

Qual. (2 o+/-) 

Date :ollec:.ed: 1.2/C'7/99 :..1C5 
Dace Received: :2/10/99 C9:2 

Prep An&lys>.s 
NCC Daea oat. Batch 

pCi/L SR-90 BY GFPC 

II 

-O.Cl u G.Ji J. 54 ·J:. /•: S /·JO :;::;C3/CO JC2:.:J: 

NOTE (S) 

Data are >.ncomplata without tba oaaa narrat>.ve, 
MDC ia da~ad by instrument perlo~ce only. 
Bold results are graater than the MDC 
U Analyte analyzed ~or but was not datactad 

Data is incomplete without Case Narrative 

YlC ' 



Quanterra - St. Louis 

TECHLAW, INC . 

C~ient Sample ID: TW-8 
Quanterra, Inc. 

~ao Sam~:e IJ:F9Ll40l65-J:9 
Work Order: D69QQ 
Mat=ix: 

Paramete.r 

SR-90 BY GFPC ~ 7500-SR MOD 
3 tront:l. wn 90 0.19 

NOTE (S) 

Qu&l 

:J 

Data are inc~eta wi~out Cha case narrative. 
MDC is det~ed by instrument per~ormanca on~y. 
Bold r88ul ta a.re greater than the HOC 
J AnaJ.yta ana.lyzad for but was not datectad 

'l'otal 
Uncert. 
(:2 c+/-l 

·:. 40 

Data is incomplete without Case Narrative 

Ra.di.ochemistry 

Date ::o.l.le::':ed: 12/C~ /~9 154 S 
Da~e Received: l2•lJ 99 C91J 

Prap Analy:u.s 
MDC Data Data Batch • 

pCi/L SR-90 BY GFPC 
~ -~ 

J: /·=" ·:-c .:::.1c;,c.: OJ~5:..3: 
...J.:J. 

Yld ' 



Quanterra - St. Louis 

TECHLAW, INC. 

C~ient Samp~e l:D: ACS-35-0 
Quanterra, !nc. 

:..ab Sarr.ple IC; ??::4Cl6.3-C2C 
Work Crder: D69Rl 
Mat:=ix: SOL:J 

Resul.t 

:::so PLOTCNl:UM (SHORT CT) NAS ONLY MOD 
J?.:.u::::awn 238 

PlutcnJ.ua 239/40 

:),.:: 
27.5 

'] 

Gamma Cs-137 & Bi.ts by HASL AM-02 MOD 
: :si u.:n ,.,-

-• I ::l.079 'J 

--- o:::e= Jetec:ec ~acJ.or..u:::.:.~:tes 

Amer.icJ.um 24lHP 0.19 
Lead 210 l. 55 
Laad 212 0. 67 
Laad 214 0.53 
PotaSSl.WII 40 28.3 

SR-90 BY GFPC DOE 7500-SR MOD 
3t::or.t:urn 90 -J.9l C" 

NOTE (S) 

Data ara L~complata without tha case narratl.va. 
MDC is datarDU.nad by J.nstrumant pe.rt"ormanoa on~y. 
Bold rasu~ts ara graatar than the MDC 
0 AnAlyta analyzed for but was not detec:t.d 

To till 
unoert. 
(2 tT'-1-) 

0.:.: 
6.0 

I~, C) cc 

0.13 
0.90 
0.14 
0.14 
4.1 

J.56 

Data is incomplete without Case Narrative 

Rad:i.ochemistry 

Date Collected: :.2106,9:
Date Received: :2/:J/99 

MDC 

pCi./g 

8.:.::. 
o.: 

pCi/g 

).13 

0.1 
0.37 
0.09 
0 . .14 
1 

pCi./g 

l.O 

Pr"'' 
Date 

Ana.l.ysl.s 
Date Bat:c.'1 • 

Iso ?u (SHOR~ =-rl 

12/16/99 :.2/29/99 9351210 

Gamma (Cs .;. h..:.ts) 

12/20/99 
12/20/99 
12/20/99 
12/20/99 
12/20/99 

Jl/24/00 0019340 
01.'24/ 00 0019340 
Ol/24/00 0019340 
Jl/24/ oc 0019340 
01/:<4/0C 0019340 

SR-90 BY GFPC 

Yld \ 

78 

6J 



Quanterra - St. Louis 

TECHLAW, INC. 

C~ient Sample ID: ACS-35-0 DUP 
Quanterra, Inc. - Radiochemistry 

:..ab Sample :J: F9114Cl65-·J20X Date Collected: :.:/06/39 .:.:o: Wcr.i< 0:::-::ier: 
~atri.x: 

Par..,.. tar 

069?.1 
SOL:D 

Result 

Gamma Cs-137 & Hits by HASL AM-02 MOO 
:es~u.":'. :37 0.025 u 
--- C<:her De-cected Rad~onu::::iaes 

Amarl.cl.um 241BP 0.174 
Lead 212 0. 67 
Lead 214 0.57 
Potass1.um 40 27.0 

NOTE {S) 

Data are incomplete without the case narrative. 
MDC is detel:1tineci by inat:.rument:. perfcr.mance only. 
Bold ~esulta are greater than the MDC 
U Analyte analyzed for but was not detected 

'I'ota.l 
Oncart. 
(2 cr+/-) 

C.C59 

C.OSB 
0.19 
0.20 
3.9 

~ata is incomplete without Case Narrative 

Da~e Receive:: :2 1 !C/99 J91C 

Prep Analys.uo 
MDC 0&1:e OaUI Batch ~ 

pCi/g Gamma (Cs & lut:s) 

J. ll :::;:c,-;;g =~::o J:::::.?34C 

J.099 !:Z/20/99 01/24/0C OOB340 
O.B !2/20/99 01/24/0C 0019340 
0.14 12/20/99 01/24/00 0019340 o.s :2/20/99 01/24/00 0019340 

Yld • 



Quanterra - St. Louis 

TECHLAW, INC. 

C~~ent Sample ID: ACS-18-1 

Quan terra, Inc . 

Lab Samp:e IC:F9Ll4016S-C21 
Work Order: J69R8 

Parameter 

Isc P~ONIUM (SHOR'!' CTJ NAS ONLY HOD 

l?lut:oni= 238 
Pluton~um 239/40 

0.27 
77 

J 

+ 

Gamma Cs-137 ; Hits by HASL AM-02 ~0 

Cas::.um !37 0.51 

--- Cther Je=ected Rad~cnuc:ldes 
Amarl.c~um 241HI' 4.01 
Lead 212 :..26 
Lead 214 l. 22 
PotassiWII 40 30.5 

SR-90 BY GFPC DOE 7500-SR MOO 

0.36 u 

NOTE(S) 

Data are incomplete w~thout ~· case narrative. 

MDC is datarminad by ~trumant per~o~ce only. 
Bold rasuJ. ts ara q::eatar than tha MDC 

Total 
tlnoert. 

(2 a+/-) 

0.21 

19 

0.18 

0.49 
0.32 
0.36 
4.3 

0.51 

Ractiochemi.stry 

:late Collec-:ed: .:.2/86/99 
.:..:: /::.=·I '?-9 

- ...... .... : 
Date Rece.1.·-red: 

MDC 

pCi/q 

o .. n 
0.2 

pCi/g 

0.:2 

0.!5 
0.:3 
o.:.i 
l.l 

pCi./q 

o.::s 

Prep 
Data 

J9l: 

Arta:ya::..s 
Data Batch ~ 

Iso ?u (SHORT C'!') 

l2/:.5/ gg :2/29/99 935::..21C 
!2/~ 5/99 :.2/29/99 935121C 

Gamma (Cs & h~ts) 

12/20/99 01/24/00 C0l934C 

:.:2/20/99 
12/20/99 
12/20/99 
12/20/99 

Ol/24/00 8019340 
01/24/00 C0l9340 
01/24/00 0019340 
Ol/24/00 0019340 

SR-90 BY GFPC 

For info~tional purposes on1y. The dataction l~t does not follow significant fiquras SOP. 
J Result ~• qraata:t" than sample cl.tac:tion l.imit but lass than stated report.inq lim>.t. 
U Analyta ana.J.y:a<i for but was not datactad 

Data is incomplete without Case Narrative 

"!ld ' 

l" 

:.:.1 



Quanterra - St. Louis 

TECBLAW, INC. 

Client Sample ID: ACS-18-2 
Quanterra, Inc. 

~ab Sa~pls :D:F9~l40165-C22 

.so:.::r; 

l?ar,. ter QuaJ. 

Gamma Cs-137 ; Hits by HASL AM-02 MOD 
C.Sl.UIIl 137 0. 65 

--- 0ther Je=ec:ed Radicnuc:~aes 
1\lMr:..cl.um 24lBP 
!..clad 210 
J:.eaci ~12 
r.eaci 214 
Potasal.u.m 40 
rhor:..'Wil 234 

3.35 
2.2 
1.19 
0.95 
29.0 
l. 28 

SR-90 3Y GFPC DOE 7500-SR MOD 
Stront:..um 90 l.2l J 

Iso PLU'l'ONIOM (SHORT C':') NA.S ONLY MOD 
Plutonl.um 238 
Plutonl.um 239/40 

NOTE (S) 

0.65 
112 

J 

+ 

Data ar• l.ncomplata ~:..thout ~ case narrative. 
MDC iS determ.:i.nad by :~.n.uumant parl!oJ:manca onJ.y. 
Bola raauJ.ts are greater than tha MDC 

'l'Ou.l 
uno.rt. 
(2 c-+/-) 

0.22 

0.43 
1.5 
0.30 
0.33 
4. 4 
0.63 

0. 60 

0.27 
22 

Radi.ochamist-:y 

Da':e Collect:ed: :.2/J:Si?S' -~-'-

pC:i/g 

pC:i/g 

pCi/g 

MDC 

o . .:.J 

o.::.: 
l.J 
0.14 
0.22 
0.9 
0.90 

0.37 

0.14 
0.1 

l?::-ap 
Date 

AnaJ.ys:..s 
::-ata Batch ~ 

Gamma (Cs ' h~ts) 

12/20/99 01/24/00 ~019340 

:.::/20/99 
!2/20/99 
::..:/20/99 
12/20/99 
!2/20/ 99 
:..::;:o; 99 

01/24/00 C019340 
01/24/00 CDl934D 
Ol/24/00 C0!9340 
Ol/24/00 JCl9340 
02./2<:/00 00!9340 
o::./24/00 oo:9340 

SR-90 BY GFPC 

!2/16/99 ~l/12/00 935::.222 

:so Pu (SHORT C':') 

01/03/00 01/ll/00 0003309 
01/03/00 01/11/00 J003308 

+ Por >.nform.at.ionaJ. purposes only. 'l'be cietec~on li.m.t.t aoea not .follow sign:..fi.cant .figure" SOP. J Result ~ll greater than sample detec:tion lillll.t but leas than stated reporting 1.im.l.t. 

Data is incomplete without Case Narrative 

Y1c1 \ 

51 

107 
107 



Quanterra - St. Louis 

TECRLAW I INC . 

Client Sample ID: ACS-18-3 

Quan terra, Inc . 

Lao Sa~ple ~):f9Ll40:55-023 
Work O::::ier: CE9RD 
Ma::r::.x: SOI...:D 

<>a:amete.r 

Iso PLUTONIUM (SEOR~ CT) NAS ONLY HOC 
>'1uton;~.um 238 
Pluton;~.um 23~/40 

0.21 
82 

J 

Gamma Cs-137 & H.its by HASL .AH-02 MOD 

Cea.i.Ulll 137 0.74 

--- O:.~er Deo:ec:ed Rad~o::ucL.des 
AmarJ.Q.um 241HP 
Lead 212 
I.aad 2l4 
Pota.sa.i.um 40 
Thor•um 234 

3.30 
.l.. 07 
1.27 
30.0 
2.40 

SR-90 BY GFPC DOE 7500-SR MOD 
Strcnt::.um ?0 J.S5 

NOTE (S) 

Data ara J.nc~ae. without the case narrat.i.va. 

MDC J.& date.rlll:i.ned. by U..trumant per£ormanc:a only. 
Bold raa~ts &ra greater than the MDC 

Tot:&J. 
Onc.rt. 

(2 cr+/-) 

0.18 
20 

0 .1.6 

0.43 
0.:03 
0.37 
4 . .:. 
0.75 

C.55 

Raci:i.ochemistry 

~ate Collected: ::;05:'99 
)ate Rece::.ved: 12/:0/99 0918 

MDC 

pCi./q 

o . .:.a 
0.2 

pCi./q 

c.:.2 

0.14 
o.:.3 
o.:s 
0.9 
0.?9 

pCi./q 

C.30 

?rep 
Date 

Analy••• 
Dat:a 3atch ll 

:so Pu (SHOR~ C~) 

12/16/9~ :2/29/99 935:.:::10 
12/!6/99 ::.2/29/99 ::1351210 

Gamma (Cs ' ~~:s) 

::.2/20/99 01/24/00 oo::.9340 

::.2/20/99 
!2/20/59 
!2/20/99 
12/20/99 
12/:!0/99 

Ol/24/00 0019340 
Ol/24/ 00 0019340 
01/24/00 0019340 
01/24/00 0019340 
01/24/00 0019340 

SR-90 BY GF?C 

... For .i.n:fo:caat.i.onal purposes onl.y. 'rha datact.i.cn limit does not follow aiqni:ficant fiquras SOP. 
J Raault ia gr-ter than sample detection l.i.mit but lass than stated. raport.i.ng l.i.mit. 
U Analyta ana.ly:ad. for but was not datac:tad. 

Data is incomplete without Case Narrative 

116 
:.J.6 



Quanterra - St. Louis 

TECBLAW, INC. 

Client Sample ID: ACS-12-1 
Quanter:ra., Inc. 

Lab Sa~ple IC:f3Ll4016S-C24 
~-lc:::k Orce:::: :;69?,f 
Matr:.x: .sc:..rc 

Parameter Rasu.lt 

Gamma Cs-137 ' Hi~s by HASL AM-02 MOD 
C&Bl.um 137 3.19 
--- Ot~er Jecsc:ed Radionuclices 

Actinl.um 228 1.22 
Amarl.Cl.WII 241HP 12.8 
Lead 212 1.04 
La.ad 214 0. 94 
l?ot:aasl.um 40 29.3 

SR-90 BY GFPC ~OE 7500-SR MCD 
Strontium 90 3.54 

Iso PLUTONIUM (SHORT CT) NAS ONLY MOO 
?l:..:.ton.:.ur.~ 238 
?l~ton~uo 23~/40 0 

NOTE {S) 

Data are ~ncomp~ete withou~ the case narratl.va. 
HOC ~a determined by instrument per~ormanca o~y. 
Sold results are qraatar than the MDC 

Analyte analyzed for but was not datectsd 

'rota~ 

Uncert. 
(2 ~/-} 

0.~4 

0.30 
::...4 
0.20 
0.20 
4.1 

0. 95 

c. ·]75 

c.:J 

Data is incomplete without Case Narrative 

Rad.iochemi.stry 

Dat:e Collected: ::.2/86/?9 
Cate ~ece2ved: -~,:J 99 J9lC 

!?rep AniiiJ.ysl.s 
MDC D•ta D•ta :aaech ' 

pC~/q Gamma (C.s & hl. ts) 

0.13 12/20/99 01/24/00 0019340 

0.47 12/20/99 01/2~/00 0019340 
0.3 !2/20/99 Ol/2~/00 0019340 
0.14 12/20/99 Ol/24/00 0019340 
0.19 12/20/99 Ol/24/00 0019340 
0.9 12/::0/99 01/2,/00 0019340 

pCl./q SR-90 3Y ~FPC 
0.88 l2/16/99 Ol/!2/00 9351222 

pCi./q I so Pu (SHORT C':') 

C.20 ·:1.:(;3 1(10 J:/::../80 ::I_:']];C8 
0.18 Cl/G3/00 :J:./:~:JO )CG:JJ8 

Yld ~ 

59 

:} 1 

?J 



Quanterra - St. Louis 

TECHLAW I INC . 

C~ient Sample ID: ACS-12-2 
Quanterra, Inc. 

~ab Sa~p~e IC:?9~:40l65-C25 
Wcrk Orde=: ~69T? 
Ma:.::-ix: SOL:J 

?a.:ametar Rasul.~ 

Gamma Cs-137 & H~ts by HASL AM-02 MCD 
Cael.um 137 5.53 

--- Ot~e= Jetec:ed ~acionuc-~des 
A!Mrl.Cl.UJII 241HP 
Lead 212 
Laad 214 
Potaaa:um 40 

23.8 
1.34 
1.21 
27.8 

SR-90 BY GFPC DOE 7500-SR MOD 
St.:ontl.UIIl 90 20.7 

:so PLUTONIUM (SHORT CT) NAS ONLY MOD 
Plutonl.UJD 238 
?l:.:tonJ.:.:m :.39/40 

NOTE(S) 

0.43 
o.o:e u 

Cata are ~complete w~thout the case nar.:ative. 
MDC is det~d by instrument per~o.:manc• on1y. 
Bold r•su1ts a:ra gr•atar than th• MDC 

To~l 

Unc:.rt. 
(:2 .,..-!-) 

0.70 

2.7 
0.22 
0.20 
4.2 

4.3 

0.25 
O.G62 

Radiochemistry 

Date Co.:.lected: ::..:/:5/~~ 
Date Received: ::.:::0 1 ?? :s:.c 

MDC 

pCi/g 

O.ll 

0.3 
0.18 
0.:24 
l..: 

pCl./9 

:.4 

pCi/q 

0.17 
c.~. 

Prep 
Cate Bat:c!'l • 

Gamma (Cs ~ hl.ts} 

12/20/99 0:./24/:JO 0019340 

12/20/99 
12/20/99 
:.2/20/99 
:.2/20/99 

:}1/24/00 OC19340 
Jl/24/00 OC19340 
01/24/00 00:.9340 
01/:!~/00 0019340 

SR-90 BY G:CPC 

12/16/99 01/12/00 33!:::1:::22 

:so Pu (SHORT CT) 

01/03/00 01/l:!./00 0003308 
Jl/03/0:) :Jl.':l.'J8 COC33Cf3 

.] 

u 
a.su~t is greater than sample deblction l:i.lll:!.t hut las.s than stated raportJ.nq lim.l.t. . Analyta analyzed for but waa not d•tected 

Data is incomplete without Case Narrative 

Yld \ 

37 

76 



Quanterra - St. Louis 

TECHLAW, INC. 

Cl~ent Sample ID: ACS-48-0 
Quanterra, Inc. 

~ac Sample IJ:F9Ll~~l63-826 
Work Order: J69T~ 
~atr~x: SCL:J 

Parameta.r Result 

!so I?LUTON:IOM (SHORT C':') AAS ONLY MOD 
.?lutoni.um 238 
Pluton1um 239/40 

!. 02 
194 + 

Gamma Ca-137 & Kit3 by EASL AM-02 MOD 
CesJ.um 137 0.93 

--- C:her Detected Radio~~c:ices 
Amar~c~um 241HP 3.70 
:.ead. 210 2. 4 
::..aad 2:.2 !. . 09 
I.ead 214 
Potassium 40 

0.95 
26.0 

Tot:al 
Unoart. 
(2 cr+/-) 

0.43 
45 

0.19 

0.47 
1.3 
0.2.:. 
0.18 
4.2 

Radiochem:i.stry 

Da::e c~L.ected: l2i%/?9 
:.:; :·:: '9C:. 

::.:;oc 
C?:.2 Date "?.eceiveC.: 

pC:./g 

pCi/g 

C.!S 
c.: 

~.:.5 

0.17 
:..5 
~.23 

o.:a 
1.:. 

Prep 
Data 

Anal.ysi.s 
Dat:a Batc..'l II 

!so ?u (SHORT CT) 

:2/16/99 .:.2/29199 9351210 
12/16/99 .:.2/29/99 3Js:.::o 

Gamma (Cs ~ ~ts) 

12/20/99 01/24/00 00)..9340 

12/20/99 
12/20/99 
:2/20/99 
12/20/99 
12/20/99 

o1n4;oc oouJ~o 
01/:4; oc 001 ~340 
Ol/2VOC 0019340 
01/24/00 0019340 
01/24/00 0019340 

SR-90 BY GFI?C DOE 7500-SR MOD • pCi/q SR-90 3Y Gli'PC 
St:::ont.ium 90 2.:..2 

NOTE (S) 

Data are incomp~ete tU.:.hcut :.he case narrativ.. 
!-iDC l.B det~ by instrument performance cnly. 
Bald raau.l t.a are greater than the HOC 

0.76 o. 95 12/15/99 01/12/00 9351222 

Far inrormaticna~ purposes only. The detection limit dee• nat !ollow aiqnif~cant figures SOP. J Result is greater than sample detection l.ilni.t but leas than JJtated report.inq l~liUt. 

Data is incomplete without Case Narrative 

Yld \ 

:.22 



Quanterra - St. Louis 

TECRLAW, INC. 

Cl~ent Sample ID: ACS-3-1 
Quanterra, Inc. 

~-io=:.r: :Jrder: 
r~a":=ix: 

Param.eer 

C69:'V 
sc:;..:o 

Result Qual 

Iso ?LUTONIUM (SHOR'!' CTl NAS ONLY MOO 
PlutonJ.um 238 
Plutonium 239/40 

0.48 
l37 

J 

+ 

Gamma Cs-137 • Hits by HASL AM-02 MOD 
!ASJ.UIIl 137 0.25 

--- Ot~e= Jetectec ~ac~=nu~:~oes 
AmericJ.um 24:.aP 
.... ad 210 
Lead 212 
Laad 214 
PotaasJ.um 40 
'=1\orl.um 234 

:.. . 71 
:.a 
:..30 
::..31 
30.0 
2.34 

SR-90 BY GFPC DOE 7500-SR MOD 
St::ont:..um 90 0.89 

NOTE(S) 

J 

Oata are .incomplet• wJ.thout the caa• narrative. 
MDC is det•rmineci by J.nst:rua.nt pe:~:t:oD~ance only. 
Sold :aeults are greater than the MDC 

TO 'Cal 
t1noer-::. 

(2 ~/-) 

0.30 
34 

o.::.l 

0.32 
1.3 
0.34 
0.37 
4.5 
0.75 

0.56 

Rad.i ochem:Ls try 

Date Co.:..lected: :.2.'JE/99 
Date Rece~ve~: ::;:C,?? 

pCi/q 

pCi/q 

pCi/q 

MOC 

0.22 
0.2 

o.:J 

0.::.4 
1.4 
0.14 
0.19 
l.l 
o.a9 

0.85 

AnalysJ.a 
Data Bat:::.'l • 

Iso ?u (SHORT C'!') 

12/16/99 12/29/99 ns::.:::o 
12/16/99 12/29/99 935::.2:0 

Gamma (Cs • ~~~s) 

12/:0/99 01/2~/00 0019340 

12/20/99 
12/20/99 
l2/20/99 
12/20/99 
:2/20/99 
~2/20/99 

:ll/24/CO 00:9340 
01/24/CO 00:.9340 
01/24/00 00193<.0 
Ol/24/00 00193~0 
Ol/24/00 0019340 
01/24/00 ooa340 

SR-90 3Y GFPC 

:2/16/99 01/12/00 9351222 

+ 

J 
For intormational purposes only. ~ ciet•ction l~t does not fo~low siqnificant figures SOP. R•sult is greater that~ sampl• <:t.taction liml.t. but lasa than 5tat.a raportinq li:tit. 

Data is incomplete without Case Narrative 

l09 
:og 

56 



Quanterra - St. Louis 

TECBLAW, INC . 

C1ient Samp~e ID: ACS-3-2 
Quanta.r.ra, Inc. 

Lao Sample :D:~9~14Cl65-J28 
'tlor.l( Grc:er: D69':'X 
Ma<:rix: 

Pa.ri!UD&tar .Reaul!:. Qual. 

I so ?LU'l'ONIUM (SHORT CT) NAS ONLY MOD 
?l:.Iton:.:.Jn 238 J.862 J 
PlutonJ..u.m 23~/40 2.73 

~ Cs-.!.37 ' Hits by HASL AH-02 MOO 
·:es~urn 137 -J.J6J ·; 
--- Gthe~ De::ected :\adiont:cliaes 

Lead 2l2 1.29 
Lead 214 :..:..5 
!?otass:~.um 40 3.2.7 

SR-90 :3Y GFPC :lOE 7500-SR MCD 
St~vn::::..urn 90 0.7<1 rJ 

NOTE {S) 

Data are incomplete without tha caaa narrat.ve. 
XDC i• date.rl!U.ned by instzument per~ormanca only. 
Bold rasuJ.ts are greater than tha MDC 
cr Analyta analyzed for but was not datactad 

'l'Ot:a~ 

onc:.rt. 
(2 a+/-) 

:.J'9 
0 .. 70 

J.8i:! 

0.37 
0.39 
LS 

J.Sl 

Data is incomplete without Case Narrative 

Radi.ocheuU.st:y 

Date CcL .. ected: :..2/J6, 99 
Date :\eceived: 

MDC 

pCi/g 

o .. :: 
o.:o 

pC:./g 

c.:4 

0.:.4 
0.20 
1 .. 4 

pCi/g 

o.ac 

Prap Analys~s 
Date Date Batch • 

Iso Pu (SHCRT CT) 

::/:.6/99 :2/19/93 53~:.:::0 

:..2/20/99 Ol/2,/00 :J0:9340 
:.2!20/99 01/24/00 :J01934D 
12/20/99 :Jl/24/00 J0l9340 

SR-90 3Y GFPC 

:!ld \ 



Quanterra - St. Louis 

TECHLAW, INC. 

C~ient Sample ID: ACS-3-3 

Quanterra, Inc. 

~ab Sa~p~e :J:?9::40~65-030 
Wcrk Order: u69V9 
~acrix: SC~I~ 

i'ara.auu: Reeult Quaj. 

!so PLUTONJ:tlM (SHORT C"!') NAS ON!.Y MOD 

?1utonl.um 238 !.06 
i'1utonl.um 239/40 117 + 

Gamma C.s-137 ' Hits by liASL AM-02 MOD 
CIOSl.WD 137 2.84 

--- Cther De:e=ted Rad~cnuclides 
Ac~nl.um 228 l.49 
Amar:~.::~.um 24lHP 29.3 
:.aad 212 :;. . 69 
:..Oad 2!4 l. 25 
Pota8Sl.WII 40 29. 0 
:hor:~.um 234 :.~7 

SR-90 BY GFPC DOE 7500-SR MOO 
Strontl.'-llll 90 5.6 

NOTE (S) 

Data are incomp~ata w1thout the case narra~ve. 
MDC is datarml.naci by instrument performance onJ.y. 
Bo~d results are graa tar than the MDC 

':'ou~ 

Oncart. 
(2 ~/-) 

0.44 

28 

0.39 

0.28 
3.3 
0.23 
0.25 
4.4 
0.78 

1.3 

Radi.ocheDU.stry 

Date so:lected: _..:../ '"'~,' 99 :..~:c 
Cate Rece~ved: ::/:0'99 :~:o 

MCC 

pCi/q 

0.15 
0.1 

pCi/q 

0.:.3 

0.~2 

0.3 
0.26 
0.22 
1.5 
o.a9 

pCi/q 

0.9 

!?rep 
Data 3at::h II 

=so ?u (SHORT CT) 

!2/16/99 :2/29/99 935!210 
:2/:.6/99 !2/29/99 935::.2:0 

Gamma (Cs & ~l.ts) 

:2/20/99 :::./2J/QO 0019340 

:2/:20/99 
:2/20/99 
12/20/99 
12/20/99 
12/20/99 
.!.2/20/99 

:1/24/00 0019340 
:l/24/00 0019340 
0!/24/00 JC19340 
o:/24/00 oo1934o 
Jl/24/:JO 0019340 
01/24/:JO 0019340 

SR-90 BY GFPC 

12/16/99 o:/:2/~0 93512:2 

+ For informationa~ purpose• on~y. The detection limit does not fo~:ov s~gnificant f:~.guras SOP. 

Data is incomplete without Case Narrative 

54 



Quanterra - St. Louis 

:..a!:> Samp.:.e 
\vc::-k Order: 
:4at::-1x: 

?arWDe~r 

:so PI.tJTONrOM 

D69V2 
SCL:J 

ReauJ.t 

(SHORT CT) NAS 

TECHLAW, INC. 

Client Sample ID: ACS-3-4 
Quanterra, Inc. 

':'ot:aJ. 
Unoert. 

~ <2 rr-1-J 

Radiochem.is try 

Date Co.:.lec-:ed.: 
Ja-:e :\ece1·.;ed: 

MCC 
Prep 
::late 

~2/C6:?9 
l2 ,: :.~/ ?9 

Ana.ly!ll.!l 
o~ ca Batch t 

ON:.Y MOD ?C.:.Ig !so ?u (SHORT CT) 

"!ld ~ 

PJ.utonl.um 238 0.84 .; 0.37 0.15 12/16/99 12/29/99 9351210 125 ?lutor:::t.um 239/40 140 + 

Ga=a Cs-137 .. H~ts by HASI. AM-02 MOD 
C&Sl.WD 137 7.10 
--- 8ther De<:ected Kad:. :::::-.'Jc::.ae s 

;uaer.:.c.:.wu -"41HP 10.6 
:.O.a.cl 212 l. ~9 
:.O.a.cl 2!4 ::..:J9 
?oo:a:tsJ.um ~0 27.9 
!'ha.ll:i.um 208 :J.59 

SR-90 BY GFPC OOE 7500-SR MOD 
Stront::.um 90 10.8 

NOTE(S) 
Data are incomplete without the case narrative. 
MCC is determined by instrument per~ormance on~y. Bold results are qr~~ater than the MDC 

33 

pC.i/g 

0.89 

1.2 
0.26 
0.24 
4.3 
0.17 

pC;::./g 

2.3 

o.: 

0.:5 

0 . .3 
0.20 
0.29 
:.2 
0.14 

0.8 

12/16/99 12/29/99 93!:1210 ::.::s 

Gamma (Cs • ~.i~s) 

12/20/99 Cl/24/00 0019340 

12/20/99 01/24/00 0019340 
12/20;99 o1n4no oo19340 
12/20/99 ~1/24/00 0019340 
12/20/99 01/24/00 0019340 
12/20/99 01/24/00 0019340 

SR-90 BY GFPC 

::..2/16/99 ::::./12/00 9351::!22 6' 

For info=mationa~ purposes on~y. The detection liDit doas not follow signi~icant figures SOP. J Result is greater than sample datact.ion l.illll.t but less t.'lan stateci repart.inq l:i.ml.t. 

Data is incomplete without Case Narrative 



Quanterra - St. Louis 

TECHLAW, INC. 

C~ient Sample ID: BC-1 

Quanterra, Inc. Radiochemistry 

Lab Sample ID:F9Ll60225-001 
Work O~der: J6F05 

Date Col.:.ected: :2/:.3/99 :.34C 
Date Received: 12::6/99 0915 

~a~r~x: SOLID 

?aramata.r Reaul~ Qua.l 

!so PLUTONIUM (SHORT CT) NAS ONLY MOD 
?l.utoni~ 238 J.J23 'J 
Pluton>.um 23!1/40 0.083 ;; 

NOTE {S) 

Data ue :U>camplat.e w:a.thout the case narrative. 
MDC ia determined by inatl:UlM!nt performance only. 
Bold results ara greater than the MDC 

To toLl 
unce:e. ?rep 
(2 cr+/-) MDC Dat:a 

pCi/9 I so Pu 
0. :52 0. 095 :Jl/~3 .:cc 
0.073 0.060 Ol/03/00 

J 

tJ 
Raault 1a greater than sample det-ection l1ml.t but lass than stated raportinq liJIU.t. 
Anal.yte analyzed for but was not detected 

Data is incomplete without Case Narrative 

Ana.l.ys>.a 
Date BatCh * 
(SHORT C'l') 

G:/1 ~/OC OOOc3CB 
o::.;::.::.;oo ooo3Joa 

Yld \ 

-::.~ 

94 



Quanterra - St. Louis 

TECBLAW I INC . 

C~ient Samp~e ID: BC-1 DUP 
Quanterra, Inc. 

Lab Sa.:np.:.e :D:r9:..16022:-co::.x 
Wc~k Oroe~: J6?05 
Mat=ix: sc:r~ 

P!U:&llleter R.asul.t 

!so PLUTONroM (SHORT CT) NAS ONLY MOD 
Plu-:cnium 238 
Plu:o:1ium 239/~C 

NOTE (S) 

J.:os 
J.J63 

'J 

"J 

Data are ~nc~ete without the case narrative. 
MDC is detarmined by instrument per~ormance only. 
Bold results ara greater than the MDC 

Analyte analyzed for but was not detected 

Tot:al 
1Jncart. 
(2 a+/-) 

J.0998 
J.073 

Data is incomplete without Case Narrative 

RachochenU..stry 

Da-ce co.:.lected: 1:/1319? 
Date Received: 12/16199 

"'! J . ,,..... 
J......,":!•..J 

C?~.S 

pCi/q 

o.:J 
0.098 

Prep 
Date 

AnaJ.ys>.s 
Oa.te Batch • 

:so Pu (SHORT CT) 

Cl/83/80 0:. ::;JC 0CCJJOE 
C1,'83/8J 0:/::./JC :OC3.308 

Y.!.d ~ 



Quanterra - St. Louis 

TECHLAW I INC. 

Cl.ient Sampl.e rD: AC-EB 

Quanterra, Inc. 

~ab sa~ple :J:F9L2lC:lS-006 
Work O=jer: D6MK~ 
Ma-:;-ix: 

Parameta.:- Qual 

Gamma Cs-137 &o Hl.t.S by HA.SL AH-0.2 MOO 
C:es:t.um lJi 0. 5 

NOTE (5) 

Data are ~omp~ata without the case n~.:-a~v.. 
MOC i" detanti.nad .by inatrumant per.fo:rmance only. 
Bo~d reaul t.s a.:-a g.:-aate.:- than the MDC 
U Analyta anal.yz:ed for but waa not datactad 

Total 
tJnca.:-t. 
(2 cr+/-) 

s.: 

Data is incomplete without Case Narrative 

Rad.ioehemi.stry 

~ate Collected: 12/16/99 
Ja~e Rece~ved: 1:/18/99 

pCj,jL 

16 

Pr-.. 
oau. 

Analys>..s 
Oa'Ca Batch lt 

o:;le,::;o Jl/~?/Cj .~o~s~~s 

Yld'l 



Quanterra - St. Louis 

TECELAW, :INC. 
C~i.ent Samp~e :ID: AC-EB DUP 
Quan terra, Inc . 

:..ab Samp::.e r::::E"9:..2lO:lS-006X 
Work Order: J6MKZ 

Paramatar 

Gamma Cs-137 ' Hits by HASL AM-02 MOO 
Ces.1:.:.m 137 -8.~ (} 

NOTE {S) 

Da~ a.ra incomplete without the case nar:ative. 
MDC is detel:l~U.ned by inst=ment performance onJ.y. Solei results a.re qraat:a.r than the MOC 

Analyta analyzed for but was not detected 

To~l 

once.rt. 
(2 cr+/-l 

9.9-

Jata is incomplete without Case Narrative 

Radi.ochemi.s t...."'"Y 

i)a-:e Col.:.ected: ::.:::6199 
Ja~e ~ece~ved: lZ/lS/99 

Prap 
Date Ba'!ch t 

pCi/:. ~~ (Cs ' hits) 
:Jl/18/CC C:/19/0C JJ:L::4:: 

Yld o, 



Quanterra - St. Louis 

Cl~ent Let ID: 
~atrix: 

Parameter 

F9Ll40165 
SOL:::D 

Result. 

METHOD BLANK REPORT 

Quan terra, Inc. - bdiochemi.stry 

QuaJ. 

Total 
Uncert. 
(2 a+/-) HCC 

Pr'""' 
Data 

:so PLUTCNTIJM (SHORT C'l'l NAS ONLY t«<D pCi/g 
o. on 
0.0"-

!so ?u (SHORT C'l') 
?lu-:::::1wn 238 ,.., ,... . ., u "'""'"1' o.:;: 
?luton;.um 239/40 v. ~83 u O.J84 

SR-90 BY GFPC DOE 7500-SR MOD pC.i/q SR-90 BY GF!'C 
J.J" J 0.4Z 

Lab Sample :o 
AnalysJ.s 
Data Bat::::h 4 

E'9!.170000-2l.OB 

F9Ll70000-222B 

Iso !'LUTON!':M (SHORT CT) NAS ONLY MOD pCi/q 
8.J53 

!so ?u (SHORT CT) FOA030000-308E 
~:utoniu:r. 238 J.JJ6 U 

0.020 

Gamma Cs-137 ' Hits by HASL AM-02 MOD 
::esitLrn .:37 

NOTE (S) 

Data are incomplete without the eaaa narrat•ve. 

:J. ~46 

pCi/g 
=·. c ;g 

MDC is dete~ad ua•nq 1nstrument par~o:mance only 
Bold results ara greater than tha HOC 

Gamma (Cs ' hits) FOA190000-340B 
0.074 :2/20/99 81;'~4/00 JC13~-i.: 

? Fo~ infor.matiana~ purposes on1y~ The raau~t doe. not fo~low s~qnificant fiquras SOP :r Ana~yta anaJ.yzacl for but was not c!atactad 

Data is incomplete without Case Narrative 

Yld \ 



Quanterra - St. Louis 

METHOD BLANK REPORT 

Quanterra, Inc. - Radiochemistry 

Clie:1-: :..o-~ I "'· ~- f9LHO:oS 
WA:'::::R Ma::-ix: 

Parameter 

I so P!.OTONIUM {SHORT :::T) NAS ONLY 
Plut.:::::-:.1.um 238 S.C4 u 
?lu:::::::.ium :Jg:/4C -0.035 u 

SR-90 BY GFPC ~ 7500-SR MOD 
3t::ont~um ?C -0.08 ~ 

MOO 

G~ ~s-137 & Hits by 3ASL AM-02 MOD 

. ~:.:.es~·..:m 137 
Cobalt ~0 

:nvall.d 

NOTE (S) 

-, . .,; 
-.:;. 0 

l.: 
0.0 

Data ara incompla~ wl.thout the case narrative. 

'l'otal 
Unc:er-=.. 
(2 c:r+/-) 

pC::../L 
0.14 

G. 03·: 

3.2 

:o 
0.0 

pCi/L 

pCl./L 

MDC is detcu:m:inad ua.inq instrument per.forllll!lnce onl.y 
~~d rea~ts are greater than the MDC 

HOC 

Prep 
Da~ 

Iso Pu (SHORT CT) 
0.; 5 

SR-90 BY GFPC 
J -., c:/OS/JJ 

:.ab Sampla :n 
Anii.J.ySJ.I! 

Date Bat::::."l '* 

F9L220000-.205B 

FOAC.S0000-~92:9 

Gamma {Cs & hits} F0Al80000-l4~B 

15 :J:./:s/JC ::1/.:::.:cc ~::;:5:-l: 
16 J:/:5/JC Cli20.'CO -~:J:..3:-lS 

01/18/00 01/20/00 0018145 

For informatJ.ona~ purposes onl.y. The result does not follow aiqnificant =iguras SOP 
;I An~yte analyzed for but ><&S not detected 

Data is incomplete without Case Narrative 

Yld 



Quanterra - St. Louis 

DUPLICATE EVAL~TION REPORT 

Quanterra, Inc. Radiochamstry 
Client Lot. :J: 
Wori Order #: 
t-la::.::.x: 

F9Ll48165 
!:>69R Da':e Sampled: 12/86/99 

Ca::e Received: 12.·:c. 99 

Total. TotaJ. QC Sample ril 
S»!PP.E Oncert. DOl'LI~ Oncert. 

Prec:~S.l.Otl 

Paramatar 
Resul.t (2(1+/-) ' Yl.C b ... lt (2 cr•/-) ' Yld 

Gamma C.a-137 " Bits by HASL pC;i/q Gamma (Cs ~ l:ti.ta) F9::.140:65-020 
ces:.u1u 137 0.079 u 0.060 o.ns iJ 0.059 lC4 ---ct.:,er Dedected Radicnuc:iaes---
Arne::::.=:.= 2HHP 0.19 0.13 0.174 0.088 1: Lead 21: 0. 67 0.14 0.67 0.19 c Ledd 214 O.SJ 0.14 0.57 0.20 Patassiuln 40 28.3 Ll 27.0 3.9 

Batch t: J019340 : Sarnnle:• 001934C IDt..:p:icat:o@i 

NOTE (S) 

Data are ~compl.eta w1thout the case narrativa. 
Calculations are parforD&a before round1nq to avoid round-a~~ error in calculated results 
U Analyta analyzed !or but was not detected 

Data is incomplete without Case Narrative 

.. RPt' 

RP:: 
RPD 

·RP:C 

-p?:; 



Quanterra St. Louis 

Laboratory Control Sample Report 

Quanterra, Inc. - Radiochemistry 

Cl:.ent Let IJ: F9Ll4C:;.6:. 

SCLID 

Total :..!:> Sample _._ 
t1ncar-;.. 

QC ::ont.n;,l Parameter Spua Amount Result (2 <r+/-) :me ;, Yld .. Rae :..J..mJ. t:!l 

Iso l'Lt:ITONIOM (SHORT CT) NAS ONLY ~OD pe.:../q 
?l.u~<:~.:.:..:.m 238 
?lu~o~~um 239/40 

~c. o 

Batch 4: 

:,,o 
11.8 
:l003308 

Gamma Cs-137 & H.:..ts by HASL AM-02 MOD pc.:../g 
Cesium ~:!7. l6S'CG 

Batch .;: 
~8100 

•JCll9340 
+ 

Iso l'LUTONroM (SHORT CT) ~AS ONLY MOD pC.i./g 
I'J • .:: 

SR-90 BY GFPC OOE 7500-SR MOD pCi/g 
5.3 

Bar.ch lt: 9Js:;:z.: 

NOTE (S) 

MDC J.s c:»tarmineci by .instzuiiBnt per:formance only 

2.0 
2.5 

:coo 

:...5 

' -

!so Pu (SHORT CT} 

C.J8 --, - ' 
C.J4 -3 . -
Analys1SOate :)1. . ' (;0 

Gamma (Cs & nits) 

'v ?S 
Analys.>.SOata - J~ 

Jso Pu tSHORT CT} 

0- :,, ~-;' ::jS 

Ana.lysJ.SOa te -~' :~ '?~ 

SR-90 BY GFPC 

0. ~ ~6 "8 
AnalysJ..sOata J:. ::::. :;c 

C~culations are per~ormad before rounding to avoid round-of~ error ~n calculated results 

FOA030000-308C 
ClC 

oc 

FOA~9C000-340C 

3B 

F9Ll'70000-210C 
r;3 

F9Ll"70000-222C 
~? 

For .informational purposes only. 
For .informat.i.onal purposes only. 
For ~nformationa~ purposes only. 

The datact~on limit does nat fo~lav g~qnJ.f.icant figures SOP. 
The datectl.on l~lll.it does not follow s.i.gn.i!icant figures SOP. 
The detection :~111.1t does not follow siqnJ.ficant f1qures SOP. 

Data is incomplete without Case Narrative 

__ .; 
.... -) 

- ' 

-- c 

. ..:. ~ 



Quanterra - St. Louis 

Laboratory Control Sample Report 

Quanterra, Inc. - Radiochemist--y 

::.:..:..ent Lot !J: 
:"lat:.::-i:c 

SR-90 BY G~PC SMHW 7500-SR MOD 
.>tr:ontium ?0 

pC.i/:. 
::.o . .; 
JOC5l~2 

Gua.a Cs-l37 & !tits by HASL AM-02 MOD pC.i/L 
Ceslurn :37 

NOTE (S) 

25JOC 
Bau:h It: 

26300 
G:i181~5 

MDC :~.s .;.tarm:i.nad by insuu-nt ~r.fo=anca only 

'l"ota~ 

un ... rt. 
(2 cr+/-) 

~500 

MDC 

SR-90 BY GFPC 

Q."7 

Analysl..Oata :::'/03/0::J 

Gamma (Cs & hits) 

100 

Analys.i.SOA ta J l /2 0/ '] ::J 

Calculations are performed b~ore round.inq to avoid round-o.f~ error in calculated results 

La.b Sa.mple r::l 

~ Cont.rc1 
L.:.=~ 

FOA05C000-192C 
].; - ::0 

FOAJ.BOOOO-HSC 

e s -

For informational purpo .. s only. 
For in.fol:lllationa.l purposes only. 

The detection liiiU.t does not follow s.iqn.i.f.icant ~.iquraa SOP. 
The detection limit does not follow siqn.if.icant figures SOP. For .informational purpo .. a only. The detect.ion liiiU.t does no1: .follow s.iqn.i.f.icant fiqw:as SOP. 

Data is incomplete without Case Narrative 



Quanterra - St. Louis 

Laboratory Control Sample/LCS Duplicate Report 

Quan tarra, Inc. - Radiochemi.s try 

:'9L:..4G16.5 c:..ie:::: Lot :J: 
t-lat::-:.x: '.-iATE:R 

Parameter Spike Amount Result 

=so PI.tn'Om:tlM (SHORT CT) NAS ONLY MOD 
Pl:.::::on:.urr. 23e 

.Spk 2 
Plucon~um 239/40 

.5pK 2 

lo.:: 
~0.6 

~2. 'l 
~2. 4 

9.9 
8. 6 
:.:. ,; 
:o.s 

Batc.'"l It: 9~56205 

pC.i/L 

Total 
Unc.rt. 

(2 cr+/-J 

Iao 
2.5 

::.::, 
2.~ 

Pu 

% !lei \ Rae 

(SBOR'l' CT) 
78 ?3 
a:: 3l 
78 92 
a: 37 
AnaJ.ys.>..sOate 

QC: ~ontrol 
Ll.tut:o 

F9L22C000-2C5C 

calculations are partormed before roundinq to avoici round-ott error ~ calculated results 
+ ~or informat~onal purposes only. The detection lJ.mit cioaa not follow siqni~icant figures SOP. 

Data is incomplete without Case Narrative 
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CASE ~ARRATIVE 

Lot # F9L220151 

I. Introduction 
On December 18. 1999. samples were received ar the Quanterra St. Louis laboratory from 
Techlaw. A copy of the chain of custody and the condition upon receipt report is included with 
the analytical data. 

III. Analytical Results/Methodology 
The analytical results for this report are presented by analytical rests. Each set of data will include 
sample identification information. the analytical results. and the appropriate detection limits. 

III. Quality Control 
The QA/QC information can be found immediately following the analytical data. This QA/QC 
data are used to assess the laboratory's accuracy and precision during the analytical procedure. 

IV. Comments/Nonconformances 
Strontium 90 

There were no anomalies associated with this analysis. 
!so uranium 

There were no anomalies associated with this analysis. 
Gamma 

There were no anomalies associated with this analysis. 
Isoplutonium 

There were no anomalies associated with this analysis. 
ABT 

The percent RPD for the sample and sample duplicate in the beta analysis is at 55% which is 
outside the QC limits. 



1anterra - St. Louis 

METHODS SUMMARY 
F9L220~5l. 

PARAMETER 

Cs-137 & ·Eits by 3amma ~ SPEC MULTI ISO CAL Gross Alpha/Beta by GFPC Th230/Sr90-Y90 cal Isotopic Pu by Alpha Spe Alpha Spect.:::oscopy Isotopic U by Alpha Spec A:pha Spectroscopy STRONTIUM 90 Sr90-Y90 cal 

References: 

ANALYTICAL 
ME':'HOD 

HAS:::.. Gamma (Cs 
DOE GROSS A/E 
NAS I so Pu i SHO 
NAS !so U (SHOR 
.:JOE SR-90 3Y GF 

DOE "DOE METHODS FOR EVALUAT:!:NG E:NVIRONMENTAL M"D WASTE MANAGEMENT SAMPLZS" OCTOBER 19 94 US DEPARTMENT OF u'<ERGY 
HASL Health and Safety Laboratory 

NAS National Academy of Science 

METHOD 



'.lanterra St. Louis 

SAMPLE SUMMARY 
F9L220l.5l. 

wo # SAMPLE# C:.IENT SAMPLE ID 
DATE ~ D6PQP 001 PC-1 
12/16/99 10:20 

D6PQR 002 PC-2 
12/16/99 11:05 

D6PQV 003 PC- 3 
12/16/99 11:30 

.!J6PQW 004 PC-4 
12/16/99 12:10 

D6PRO 005 PC-5 
:2/16/99 12:30 

D6PR2 006 AC-1 
::/16/99 15:40 

D6PR6 007 AC-2 
l:/:.6/99 15:::.3 

D6PR7 cos AC-3 
:2/26/99 14:50 

D6PR8 009 AC-4 
!2/16/99 14:25 

D6PR9 010 AC-5 
::.2/16/99 14:00 

D6PRA 01: C:C-1 
12/:5;99 15:45 

D6?RC 012 CC-2 
::/:5/99 :5:1.5 

D6PRE 013 C:C-3 
:.::/15/99 4.4:45 

D6PRG 014 c:::-4 
:5/99 14:15 

::l6PRH 015 CC-5A 
' ., 15/99 13:30 

NOTE(S}: 
- The a.-..Jyucal results oi tilt !amplcs listed abov.: are presented on the followmg pages. 
-All c:aJcuJaLions ue pcriorrned betore rounding to avoid round-<>ff trrors in C.lkulated results. - Resulu noted as "NO" were not detected at or above the stated limit. 
- Tius rcpon musr not bt :eprOduced. except m full. without the wrincn approval of the laboro10ry. -Results for the followmg puametcrs arc never reported on a dry wetght basrs: color. corrosrvuy, aensuy, Oashpomt. igrutaoility. lavers. odor. parnr niter :est. pH, porosity pressure. rca.:tivrty, redox pmcnu.al, spccifu: ~uvrty, spot rests. >Oiids. solubrlity. tcmperatu..,, vrscoslly, and werghl. 



!anterra - St. Louis 

TECHLAW, INC. 

Cl~ent Sample ID: PC-1 
Quan terra, Inc. 

:.ab Sarr.p :.e : D: ::'9L22 :n 51- OC:!. 
'Nc:::k Crde.:-: ::>6?QP 

?a.J:a.mat:er Result Qual 

:so ?!.::"I'ON!t."l>! (SHORT C':") ~AS ONLY MOD 
::lc:o:-:~u.""n :JB ' . J "' -
?!:..:~on~'...l.tr. ::;9/40 ' J34 u 

:so URANJ:'OM (SHORT ::T) NAS ONLY MOO 
:Jra.nJ.um ~34 c. 91 J 
·;=3n..lum 23: 0.035 u ... 
Jran1un 239 0' 8.2 J 

:;amma Cs-137 & Hi. t.s by !iASL AM-02 MO:J 

:aal.um :.37 o.u 
--- Other De~e:::-:ed Rad:.onucl:.des 

:.sad 2!0 2.5 
:..aaa 212 :.18 
:.eacl :H 1. 01 
?o~assJ.u.m. 40 20 . .:.. 
:'ha1l~um 2C8 0.52 

;;RQSS A/B BY DOE RP-710 MOD 
::ross A:.pha !9 .3 
;.=oss Beta 30 6 

SR-90 BY GFPC DOE 7500-SR MOD 
:=-:n':.:...Jc 90 C.5~ u 

:::TE(S) 

•ta are .i.nc:oaplate w:i.~out :he c:asa narrative. 
JC is dater-..ned by J.rust:rument par:formanc:a only. 
llci resul-:.a are greater ~an the MDC 

Total 
Onc.r-:.. 
(2 ~/-) 

c . .:.: 
·J. J: 5 

0.39 
·:·. c-:-: 
0.36 

0.:..4 

1.4 
0.3.; 
0.33 
4.2 
O.l6 

5.0 
5.0 

:l.4'7 

Rad.iochem:ist::y 

Jate Collec'tec: :n: 
Ja~e ?.ece~ved: 

~c 

pC~/g 

·:. 2C 

·:. J9::. 

pCi./g 

0.:.4 
:i 0 ·::·96 

O.H 

pC:../q 

o.:.s 

:..3 
0.:.6 
0.24 
~-5 

0.!2 

pCi/g 

4.1 
4.9 

pCi/g 

0."'~ 

1 "':" , , c · o a 
.... - i ..-'-I -- J838 

Prep Ancysl.s 
Date Sat.ch 4 

!so ?u (SHOR':" C':") 

!so 0 (SHORT C'!'l 

01/03/00 01/13/00 COC3368 53 
u:,:aJ/~: c:::::/:JO :c::J3f8 :;: 
01/03/0C 01/13/00 0003368 53 

Gamma (Cs ~ h~ts) 

12/23/99 

:2/23/99 
12/23/99 
12/23/99 
!2/23/99 
12/23/99 

01/04/00 -JC03180 

01/04/CO 0003180 
01/04/00 0003180 
Ol/04/00 0003180 
o:.;o4;oo ooo319o 
0!/04/00 0003180 

GRCSS A/3 

01/lO/CO 01/l:./oo oo:.o:7s 
Ol/10/CO Ol/:.l/00 00:.0:76 

SR-90 BY GFPC 

·For ~o=at:i.onal. purpoeae only. The clatac:tion l.i.m:i. t doae not :!oll.ow a.i<;nific:ant :iguraa SOP. 

Analyta analyzecl !or but was not detected 



'..lanterra - St. Louis 

TECHLAW I INC . 

Client Sample ID: PC-1 DUP 
Qua.nterra., Inc. 

Lab Sa~ple ID:?9L22015:-C01X 
~c=~ Cr~er: CEPQ? 

SOL:D 

Parameter Result Qual 

Gamma Ca-137 & !!.its by HAS:. AM-02 MOD 
=aal.wn 137 0.43 

--- Other Dete:::-::ed rtaoicnu::l.:..de.s 
La ad .no 4.0 
Lead 212 1..10 
:.a act 214 0. 95 
Pot:asal.Ulll 40 22.0 

I so PLtJTONJ:UM (SHORT C'!') AAS ONLY MOD 
P:.u-::o::.:.u:n :JB IJ.J98 u 
?L.:.ton.:.'-1!':'. :J9/4:J -c. c l6 v + 

I so t1RAN:rTJM (SHORT C':') AAS ONLY t«lD 
oranium 234 0.96 J 
~·rar..l.um 235 ·J. JB u 
:Jran:~.um 238 1. 05 

GRos·s A/B BY DOE RP-7:!.0 MO!:l 
.:rcss A.lJ'ha ::.3.2 
Gross :a eta :7.4 

SR-90 BY GFPC DOE 7500-SR MOD 
3tr~nt:~.um s-o C.lC u 

)at& ara J.ncomplate without the t::aaa narrative. 
1CC ia ::ietenu.nea .by instl:Ulllent per:fo=ance only. 
>ole! results ara greater than tha MDC 

Total 
~nc.r't.. 

(2 ~/-} 

0.19 

2.1 
0.24 
0.23 
3.3 

C.J96 

J.Ol-1 

0.38 
C! .10 

0.,0 

3.7 

3.8 

J.C 

RadiocheuU.st=Y 

Date Collec<::ec: :2, :.6/?:. :ns 
Da~e Received: ~~. :.6:99 0822 

Prep AAa.l.yaJ.S 
MDC Datoo !:l&ta Bat:<:!:. 

pC~/q ::;IJJI'IDla (Cs .;. :=.:..ts) 

o.:.i !.2/23/99 :ll/04100 0003::.80 

:.6 12/23/99 Jl/04/00 0003::.90 
0.20 :.2/23/99 Jl/04/00 0003180 
0.25 1.2/23/99 01/::l4/00 000318C . ~ ··- 12/23/99 C1/J4/00 ::.'OC3l8C 

pCi/q I so ?u (SHORT C':') 
c.:.2 ~1/:)J/CJ J l, : ·1,. c:: :ocJJ.:..J 
0.086 Jl/)3/0C .::::..;/JC JOGJJ:: 

pCi/q I so u (SHOR':' C':') 

0.22 Ol/03/00 01/:3/00 0003368 c.:4 8l;:J3/CC ·~li:J/00 J003368 
O.ll Ol/03/00 a::.; ::.:u oo ooa3368 

pCi/g GROSS A/3 
3.2 Ol/10/00 Ol/11/00 0010! 76 
4.6 Ol/10/00 Ol/ ll/00 oo:.o:. 76 

pCi/g SR-90 BY QFPC 
o.ao Gl/12/00 :Jl/:5/DO CJll35~ 

J.l'or J.nro=at:~.onal purposes only. The detection l~ t does not !ollow s:~.gn~icant figures SOP. 

Analyta analyzed for =:ut was not ::ietectad 

Y.:.c:. \ 

?6 
c.
- 0 

56 
so 
56 



1anterra - St. Louis 

TECHLAW, INC. 

Cl~ent Sample ID: PC-2 
Quanterra, Inc. Ra.d.:i.ochemistry 

:ab Sample IJ:F9L22Jl5!-0C2 
We=~ C=der: ~6P~R 
:-1a::ri:<: S8L:D 

Result Q\l.al 

:ao PL'O'l'ONilJM (SHORT C:') NAS ONLY MOD 
?lc::on·l= 238 C.C55 u 
.? l:..;, tonl-...;.rr. 2~9/4C '). )qQ u 

=so 'JRAN!:UM (SHORT C'!') NAS ONLY MOD 
uranJ.um 234 0.85 ;; 
u=ar:.!...lr.t .::35 c.:; 50 :J 
cranium 238 o.-:7 ;; 

Gamma Cs-137 • Hi.ts by iiASL AM-02 !ofCD 

--- Otaer Jetected Racl=nuc:~des 
:..ead·:z:.2 
r..tad. 2!4 
PotaaaJ.'.llll <r"O 
~!la.l.:J.um 208 

1. 2'7 
0.94 
25.3 
J.~6 

GRCSS A/E 3Y DOE RP-710 MOO 
:;ross AJ.pna 
:;.ross .data 

21.0 
32.5 

SR-90 BY G~PC DOE 7500-SR MOD 
3t::::>nuu;n 90 o.:o 

iOTE (S) 

'J + 

IJ 

aea are J.ncomplete without the case narrative. 
~c ~• d&ta~n•~ by instrument per~ormance only. ol~ results ~re qreatar than the MDC 

Total 
Uncer~. 

(2 ~/-) 

J.:-;: 
:.::o 

0.35 
J. J86 

J.33 

J.0!:-6 

0.25 
0.24 
<1.3 
0.14 

5.'7 
3.7 

Date Collected: '0 
~ :) 9 9 ::.:: 

Date Received; 

MCC 

pCi./q 

c.:: 
J.~6e 

pC:../g 

0.07 
J.C8l 
0.:2 

pCi./q 

J.: 3 

0.20 
0.24 
l.6 
0.15 

pCi./q 

5.6 
6.0 

pCi./g 

J --... 

?rep 
Da:oo 

'"' 
. -3 9'? J32C 

Analy:u.s 
:lat:a 3a't.ch • 

:so ?u (SHORT C~l 

::/8J/Jc ,::, :~,~.:;o J:c::::::: 

::.so Cl' (SHORT :::Tl 

01/03/00 01/:.3/00 0003369 
Sl.'03;'J:J :::. :.:,-:J :;c~:-sa 

:Jl/03/00 J:./:3/00 0003368 

Gamma (C$ • ~its) 

~:Z/:22/99 Jl/04/C:J c:c::3c 

12/:3/99 
12/23/99 
:.2/23/99 
:.2/23/99 

01/04/00 0003190 
01/04/00 0003180 
01/04/00 :J0031SO 
01/04/00 0003190 

GROSS A/B 

Ol/1o/oo o:.;::;oo oo1o: "i6 
O.l./l0/00 :Jl/ll/00 0010176 

SR-90 BY GFPC 

For J.nformatJ.onal purposes only. The detection l~~t doas not follow si~:icant f~gures so~. 
Ana.lyta an~ly~ad for but was not detected 

~ld \ 

55 

55 



uanterra - St. Louis 

TECHLAW, INC. 

Client Sample ID: PC-3 
Quanterra, Inc. 

:..a!:l Sample :~:F9L220:.Sl-003 
Work Jrae=: :6?QV 

..sc:..:J 

Para.me~r Raault 

!:o~o PLUTONitlM (SHORT :::T) NAS ONLY ~D 
.?.::.ucon~~ 438 
P.:.utoraum :39/40 

:so ORANI'CM 

Uran.1.um ::!34 
r:=anl.um 2.35 
Uranl.um 238 

O.J35 
0.8J6 

(SHOR'!' C'!') NAS 

0.73 
0.0~6 

0.85 

'J 

u 

ONLY 

J 

u 
J 

MOD 

Gamma Cs-137 & Hits ~y RASL AH-02 MOD 
Ca81WII 137 0.34 
--- Cther Dete~~ed Rad~onuc~ides 

l.e&d 210 3.4 
Laad 212 !.. :9 
:.a ad 214 1..17 
l?otassl.um 40 23.J 

GROSS A(B BY DOE RP-710 MOD 
:>ross Alpha 
::;ross .Bea 

2l.2 
30.6 

SR-90 SY GFPC DOE 7500-SR MOO 
.>t::-on-:i'..:rn 9C o.:s 

'<OTE (S) 

r; 

Jat:.a are l.ncomplat:.a without the case narraeiva. 
iDC :i.s determined .by instrument perfor.m.anca onl.y. 
lold =esulta are graatar ~~an tha MDC 

Total 
Unoart. 
(2 ~/-) 

C.:l45 

0.31 
·:. os: 
0.34 

0.18 

1.5 
0.24 
0.23 
4.7 

5.2 
5.3 

Rad:i.ochemi.stry 

Date Collec-=eci: 12/:.6/99 ::J: 

MCC 

pCi/g 

" 
. ~ 

c.: J 

pCi/g 

0.16 
........... ::: 

0.13 

pCi/g 

0.19 

1..5 
0.:.9 
0.29 
1.7 

pCi/g 

4.0 
5.5 

pCi/q 

0. 6B 

Pr~ 

Data 
Ana.lysl..t 
Cat:e 3&t:.ch • 

!so ?u (SHOR~ :::Tl 

!so v (SHORT :::'!') 

01/:l3/00 :l/13/00 0003368 

Jl/03/00 ::;::.3/JO OOC3368 

Gamma (Cs & hi=s) 
12123/99 01/04/00 ooo:::.ao 

12/23/99 
12/23/99 
12/23/99 
12123/99 

01/04/00 0003190 
01/04/00 0003180 
01/04/0C 0003180 
01/04/0c ooonso 

GROSS A/B 

01/10/00 Ol/ll/00 0010176 
01/10/00 Ol/:.l/00 0010176 

SR-90 BY GFPC 
o:/:2/CJ Jl:':.:/CC :o!.::.Js.; 

For i~or:~ation.a.l purposes only. The detact.l.on liml.t does not follow .s.i.qn.i.ficant !'iqu.:::as SOP. 

Analyta analyzed :or out was not detactad 

38 

58 

58 



:.J.anterra - St. Louis 

TECBLAW I INC . 

Client Sample ID: PC-4 
Quanterra, Inc. 

Lac 5anp:e :J:f9L22~:Sl-OC4 
Nork Order: J6PQW 
~at:ri:~: SCL:D 

?arame~er Result Qual 

!so :?:.tn"ON:rtlM (SHORT => !l'AS ONLY MOD 

0 '·.)0-:" u 

rso tlru\N!UM (SHOR':' CT) NAS ONLY MOD 
Uranl.WII 234 
::::an:..1m ::25 
':Jranl.WII Z38 

0.:2 

:.:.a 
+ 

Gamma Cs-137 ' Hits by HASL AM-02 MOD 
:as•wn 137 0 37 
--- o~~er ~etec~ed ?aolc~uc~ioes 

:.aaa n::: 
!..aad 2.14 
?otaaal.um 40 

....... ..1. 

0. 35 
24.0 

GROSS A/B BY DOE aP-710 MOD 
:";ros.s A.lpha 
Groas Beta 

19.7 
30.6 

SR-90 B! GFPC DOE 7500-SR MOD 
:. :2; 

,, 

iOTE (S) 

ata ara ineomp~aca W4~~out the case na=:at~va. 
::IC is clatarlllinad by l.nstrument per~or.:anea onl.y. old =•sults ara greater than tha MDC 

To tel 
Unc:ert. 
(2 r:;+/-) 

..... .;. .... 

:J.32 
J.CO~ 

0. 44 

0.:4 

0.31 
0.35 
4.2 

4.9 
5.4 

:J.H 

Ractiochemistry 

Date Collected: :S/'?? 
-L/ :.3/99 Cate Rece~veci: 

pCi/g 

pCi/q 

pCi/g 

pCi/q 

pCi/g 

MCC 

J . -

0.16 

0.12 

0.:3 

0.2.l 
0.18 
2.3 

4.0 
5.8 

o. oa 

JaJc 

?rep 
:late 

Analyal.s 
:lata Batch • 

:so ?--: (SHORT C':') 

Iso 'J (SHORT C'l') 

01/03/00 01/:.3/00 :J003368 

Ol/03/00 n/:.:;:;o:J ooo336S 

Gamma (Cs & hits) 

:.2/23/99 01/0,/00 0003180 

:..2/23/99 Ol/04/00 0003180 
:2/23/99 0:../04/00 0003180 
:.2/23/99 Cl/04/00 0003laO 

GROSS A/3 

01/10/00 01/11/00 0010176 
01/10/CO 01/:.l/00 0010176 

SR-90 3Y GC'PC 

.For 4n£ormational purposes only. The datact4on limit does not ~ollow signi~icant ~iguras SOP. 
Analyta analyzed for but was no~ detected 

'!ld \ 

54 

54 



anterra - St. Louis 

TECHLAW, INC. 

C~ient Sample ID: PC-5 

Quanterra, Inc. 

:..a:::. Sample ::: :9:..22·~:.5:..-oos 
~ork Order: C6?R~ 

Ma-:rix: SGLlJ 

?zu:amatar <tesu~t. 

Iso PIJUTONIUM (SHORT CT) NAS ONLY MOD 
?:u1:or..1.u:tl 238 
?L:ton.:.urr. 239/40 

I so ~~ 
:Jran.l. wza- 234 
·~=a::.LU.."n 215 
:.Jran~~.:~~~ ·J38 

G.·: 62 
-·'J .JC·:)CCO!t 

(SHORT C':') ::.!AS ONLY MOD 

0.83 ;; 
J•. :;-:- s :.J 

.89 J 

Gamma Cs-137 ' Ki~s by HASL AM-02 MOD 
:es::..:.!..-11 :31 o.o:: 
--- ~ther Cetec:ed ~ad.1.cr.~cl:des 

:.u.d 212 :. 20 
:.aad 214 1.26 
?o~ass•um 40 22.2 

GROSS A/B BY DCE RP-710 MOD 

:;:rosa AJ.pha 

;ros3 38ta 
19.4 
34.7 

SR-;O BY GFPC DOE 7500-SR MCD 
:t:on:~u:r. 90 

iCTE (S} 

r .. ...... _ ... 

u 

aca ara incomplete ••~~out the case narrat•va. 

DC •• determined by instrument per~o:mance only. 
old results ara greater than the MDC 

Tota~ 

Uncar-=.. 

(2 0"'"/-) 

0.33 
'). 057 

J.09~ 

0.36 
0.42 
3.9 

4.9 
5.5 

J. 4 0 

Radi.ochemi.stry 

Date Co:::.lected: :.2. "..6, ?9 :.22<) 
Date Received: 12/:8/99 033C 

MDC 

pCl./q 

c.::: 
J.095 

pCl./q 

0."-4 
J. :J 

0.:4 

pCi/g 

J.l8 

0.21 
0.23 
1.7 

pCi/g 

4.0 

5.3 

pC.i/q 

0.69 

Prap 
Data 

Analysis 
D;ata Batch 4 

Iso Pu (SHOR~ CT) 

Iso "J (SHOR'!' :::Tl 

Ol/03/00 01/:.3/00 0003368 

01/03/00 01/13/00 COC336B 

~ (Cs & h.i~s) 

::.::J/99 Cl/C~/OC JOCJ13:· 

:2/23/99 
:.2/23/99 
12/23/99 

Ol/04/CO 0003180 
01/04/00 0003180 
o:./04/00 ooo31so 

GROSS A/B 

01/10/00 01/ll/00 0010:.76 
01/10/00 01/!1/00 oo:.o:. 76 

SR-90 BY GFPC 

01/12/00 81/:5/00 CJllJS~ 

For ~nformat~onal purposes only. 
~or ~n~ormational purposes only. 

The detection l•~t does not foLlow s~~icant figures SOP. 
The result does not follow •igni~icant. fiquraaSOP 

Ana~yte analy:z:ed :or but was not detected 

Xld \ 

6:. 



anterra - St. Louis 

TECHLAW, INC. 

C~ient Samp~e ID: AC-1 

Quantarra, Inc. 

~ab 2amp.:.e I:J: ?9L22C:Ol5:-oo6 
Wo:::-: C:=de.::: J6PR2 

Ma::=i.x: SCL:J 

?ara.mat•r R88U~t Qua.l 

:so <'LUTONI~ (SHOR'!' ::T} NAS ONLY MOD 

?l~.:.::::n~urr. :JS J.J40 r; 

?lL:t.::rn~m 2J9/4C J.~SQ 0 

!so ~IUM (SHORT C'I') NAS ONI.Y MOD 

oran1um 234 :..62 

:.Jran.;.'"m ::.25 :J.J54 u 
"Jran;~.um 238 2.66 

Gamma· Cs-l3i ' a.:.~:s ::.y HASL AM-02 MOD 

Casiwa. 137 0.39 

--- '.';·:::er Jetec~ed Racicn'"c.:.ic.es 
Act:.n>.Wil 228 l. :4 
:.a ad 210 2.~ 

:..ead 2!2 1.30 
:...aaci 214 l. 09 
.Po~asa3..um 40 27.7 

GROSS ~/B 3Y DOE :;::u>-7:0 MOD 

Gross .1\J.;?ha 24.5 
Gross aaf:a 39.6 

SR-90 3Y GE'PC DOE 7500-SR MOD 

.St=on=:·.;r.-. JO -(;.~7 u 

NOTE (S) 

Data a~e ~ncomplate without ~~• ca•a na~rative. 

MDC ~s dete~ned by i.nstr~m.nt pa~formance only. 
Bold raaults are ~eater ~an the MDC 

To "tal 
Oncer~. 

(2 CT"I-J 

J. 1::9 
:·.,:58 

0.51 
J.089 

0.75 

0.16 

O.J4 
1.6 
0.25 
0.:!2 
4.8 

5.1 

5.5 

J. 44 

Radiochemistry 

Da'te c:o.:..lec-:ed: ::,:.5/99 :.:;~c 

Cate Rece1ved: ::.·18/99 J83C 

MCC 

pe.:./q 

J.l:.. 

J.C9: 

pC::./o; 

0.:.6 

0.:4 

pc::./g 

0.!5 

C.46 
2.iJ 
0.20 
0.27 
1.8 

pCi/q 

3.1 

4.4 

pCi./g 

0."9 

Prep Anal ys:.. s 
Date 3atc!1 • 

I:so ?u (SHOR~ CT) 

) ~ ,' J: . J 0 : 1.': 4 I·~, c : J C: J l C 3 E 

o:.:o: ._,_,, .)L :4~ ':~ ~C·2:::._..:;, 8E 

Iso U (SHCRT C':') 

01/03/00 01/13/00 0003368 53 
::. :,J/:·-= ::.·:::Jc J2C3362 

01/03/00 J:.':J.':JC :JCCJ368 53 

Gamma (Cs ~ h>-~s) 

:..:/23/99 

12/:!3/99 
::.2/23/99 
1::/23/99 
12/23/99 
12/23/99 

:n./04/0o oco::;::.eo 

01/04/00 0003180 
01/0~/00 0003:.80 
01/04/00 OOOJ:.SO 

01/04/00 0003:80 
01/04/00 0003:80 

GRCSS A/S 

01/10/00 0~/1:./00 OOln 76 

01/:0/00 01/:1/00 0010176 

SR-90 BY G&l?C 

+ 
1 ~o~ in~ormational purposes o~y. The detect>.on limit does not fellow signi£icant f~gu~aa SOP. 

'J ?.nalyta analy~ad for but waa not datectad 



1anterra - St. Louis 

TECHLAW, INC. 

Client Samp1e I:D: AC-2 

Quanter:ra, Inc. 

:ao Sam~le :J::9:22S:=l-J07 
'l'lork O::::de=: 06?'?.6 
Mat=~x: sc~:D 

?a.rama~:er a••ult Qual. 

:so PLUTONIUM (SHORT C'!') NAS ONLY MOD 
? 1 u ': :~:u. urn :38 ~ . ' ......... 0 

;::~t<:>n~:.un ::39/40 -oJ. J: 1 :.) 

I so URAN:rt7M (SHOR'l' C'l') NAS ::JNLY MOD 

UraJUum .;34 l. 30 
:Jran~C~r.\ 2"35 -).JJ r.: 
Uranium 238 :.:a 

Gamma Cs-137 & Hits by :iASI. AM-02 MOD 

ces.:.um : ~r: 0. ~ ~ u 

--- :Jt~er :.e-:ected Rad.:. ~::n:::::.ides 
Lead 210 3.5 
Lead ::!!.2 l. 43 
LQad· 214. 1.02 
POta•••um 40 29.9 

GROSS A/B B!' DOE RP-710 !-SOD 

Gross Alpha 19.9 
QJ:oas BetA 40.8 

sa-;o BY GFPC DOE 7500-SR MOD 
Str·:mt:~um 90 ) ~" 

-~- u 

NOTE (S} 

D~ta are incomplete wi~out ~e caae narrative. 

MDC J.a d&tel:JIU.neci by inst:rument pert'ormance onl.y. 
Bold resul. ta a.ra grea1:er tllan 1:he MDC 

Total 
unoert. 
C2 ~/-) 

0.1: 
0.032 

0.54 
v ...... 

0.54 

v,J.C 

1.3 
0.23 
0.26 
5.3 

4.9 

6.0 

C.36 

Radiochemistry 

Ja:.e co.:.:ected: ::::. 15/9? 
Ja:.e ~ece~7ed: :2;!S!9S 

MDC 

pCi/g 

c.:5 
... J,'1. 

pCi/g 

0.:<8 

~.38 

0.32 

pCi/g 

).1-:' 

l.4 
0.23 
J.28 
2.3 

pC.i./g 

3.8 

5.1. 

pCi/q 

C.6: 

Prep Analys>.S 
Data Da-::a ht:::.'>. 

Iso Pu (SHORT ='!') 
:~1/JJ/CC Cl.'l.:;/QC OCQJ;:r: aJ 
.::;C:/OG 81/l<;,QC J:JC3JlJ jJ 

::so 1J (SHCR'!' C':') 

Ol/03/00 Jl/l3nO 0003368 35 
=~.-o:.Jc o:i::nc Jc::;~a :s 
01/03/00 Jl/13/00 :lC033€B 35 

Gamma (Cs ' hi~s) 

::/23/?? 

12/23/99 
12/2:3/99 
12/23/99 
12/23/99 

::;04/0C OCOJ:SO 

Ol/04/00 0003190 
01/04/00 0003:..90 
01/04/00 0003180 
Ol/04/00 ooo:neo 

GROSS A/B 

Ol/10/00 Ol/l1/00 0010! 76 
01/1J/00 01/ll/00 0010:.76 

SR-90 BY GFPC 

~1/!~/CC Cl/25/00 001:~54 

+ 

u 
For int'ormationa.l. purposes o~y. The detection l~t doea not :follow siqnJ.t'icant tiqurea SOP. 
Ana.l.yte analyzCICi for lm1: was not dat&ctll<l 



·.1anterra - St. Louis 

TECHLAW, INC. 

C~ient Samp~e ID: AC-3 
Quanterra, Inc. 

Lab Sam;le =~==~:22S:51-008 

?aramat:ar 

06??.."7 

sc:.:c 

Rasult 

!:so ?LOTCNIOM (SHORT C":') NAS ONLY MOD 
Plut:oru.um 238 
;: c ~t :>n.:. :.:.t:~ ZJ 9/4 0 

0.:29 
·J. J2 5 

.; + 
'J + 

(SHORT C':'l NAS ONLY MOO 

Urazu.um 234 0. 93 J 
0.15 'J 
1.34 

Gamma Cs-137 & Rits by HASL AM-02 MOD 
CasJ.um :!.37 0.36 

--- J:~e= Jecectad Rac~cn~clioes 
:.aad 210 
:.aacl 2!2 
:.aact 214 
PotassJ.um 40 
:horJ.um 234 

4 . .2 
1.38 
l.l5 
28.2 
:.96 

GROSS A/B BY DOE RP-710 MOD 
Gross Alpha 
Gross Baca 

28.-l 

41. J 

SR-go ;BY GFPC ~OE 7500-SR MCD 
St.:cntium ?J ·~. J 1 

' 

:-lOTE (·S) 

'1 

Jae& a=e J.ncompleta w~thout tna case na:=ati~. 
'iCC is datarm:l.neci by ins t=ant pe.r~o.cumce onJ.y. 
3olci reaults are qreater ':han the MCC 

Tot:al 
Uncert.. 

(2 a-T/-) 

0.36 
:.:~ 

:.46 

o.;.4 

l.4 
:1.36 
o.u 
4.4 
·J. 79 

5.9 
4.: 

0.38 

Radiocheitistry 

Date c:~:.lec~ed: . :..::. ?<J. 
:S/99 

:~so 
Da::e C\ece.:..ved: 

pC:i/q 

pCi/g 

pC~/g 

pCi/q 

pC:../g 

MCC 

0.097 
:c.:s~ 

c.:.2 
J. ~-:' 

0.12 

o.:.4 

:.3 
0.16 
0.20 
!.5 
0.38 

3.7 
5.5 

0.53 

?rep 
Data !latch ~ 

01/03/co o:/:4/:JO ooo33:.o 
c:. c:;:c:o J::.. :.; ::J ::::,c~Jl0 

=so U ( SHOR:' C':'J 

Ol/03/00 Jl/:J/00 OC0:1368 

o::./OJ/Oo n/:3;oo ooo336s 

Gamma (Cs .i :~::s) 

1:2/23/99 Ol/04/00 0003190 

:.2/23/99 
!2/23/99 
12/.23/99 
12/23/99 
::.2/23/99 

01/04/0C 0003180 
01/04/00 0003180 
01/04/00 0003::.80 
01/04/00 0003180 
Ol/04/00 0003180 

GROSS A/B 

01/10/00 Ol/:1/0:l 00101'76 
o1;::.o;oo o::.;:..:.;oo 0010176 

SR-90 BY GF?C 

<or informational pu:posea only. The dataction limit does not fol:ow signi~icant figures SOP. 

Analyta analyzed for but was not datacted 

rld \ 

50 

so 



~anterra - St. Louis 

TECHLAW I INC. 

Client Sample J:D: AC-4 
Quanterra, Inc. 

-c~ Sa~~le :o:F9L228l5l-OC9 
Work Orde=: D6?~8 
Ma:=ix: 

Par11.111•tar Rasult 

I so l?LtnON:tOM {SHOR':' C'l') NAS ONLY 
?luton:.-..r.: :JE O.:J:8 . 
?l· .. a:on:.:.;r,. 23;14-J c.c:J " 

:rso tmANIUM (SHORT CT} !<AS ONLY 
'JranJ.um 234 1.25 
Jran~-..:n -~35 j 0 :1 q 6 j 
:lranJ.um 238 1.55 

~D 

MOD 

+ 

Gamma Cs-~37 ; 3its by HASL AM-02 MOD 
cesJ.um 137 0.37 
--- Othe: Detec:ed Rad~~n~cl~jes 

Leac! 2:.2 
:..aac! 2:.4 
Potassium 40 

l. :J4 
J. 9l 
28.~ 

GROSS A/B BY DOE RP-710 MOO 
·•ross Alpha 
:;ross Beta 

22.6 
43.1 

SR-90 BY GF?C DOE 1500-SR MOD 
ot::on::.:.:\11 9C o.:: 

'OTE(S) 

~ta are •ncomplete w•thout the cas• nar:at~ve. 
JC l.S data:r~Uned by instrument pe:C:cr~~~&nce only. 
~ld results are greater than the MDC 

'roe&l 
Once::<:. 
(2 cr+/-) 

J.J37 

0.43 
J.o-::: 
0.50 

0.29 
0.33 
4.3 

5.4 
6.8 

Radiochemistey 

Date ::o:..lec:.ec: .._.;...; ~5/?9 
12·18/99 

.. -; ~ -"'1--Date Rece:.ved: 

MDC 

pCi/q 

o.oso 
0.::34 

pCi/q 

O.l 
J.:: 
0.:2 

pCi/q 

0 .l4 

0.20 
0.19 
0.8 

pCi/q 

~.4 

6.3 

pCi/q 

J. 67 

Prep 
Date 

An&.l.ysJ..s 
:lata aat::r. il 

.!so ?u (SHOR':' C':!') 

Ol. 83/8C ::;:~;'JC OCOJJ:O 

::so l; (SHORT C':'J 

Ol/03/oo n::J/oo oocJJss 

01/03/00 Ol/13/00 COC3368 

~ (Cs ' ~~ts) 

l2/23/99 01/04/00 0003180 

12/2:3/99 
l:l/23/99 
12/23/99 

01/04/00 0003180 
01/04/00 0003180 
01/04/CO 000:3180 

GROSS A/B 

01/10/00 Ol/:l/00 00101'76 
011 :o;oo o:.;::/oo oo101 76 

SR-90 BY GFPC 
C:/12/U:) Jl/2~/CJ GC:l35-i 

For informational ?urpoaea only. the detection limit doea not follow significant ~igures SOP. Analyta analyzed for but was not detected 

86 

:36 

51 
31 
51 



1anterra - St. Louis 

TECHLAW, INC. 

C~ient Samp~e ID: AC-5 
Quanterra, Inc. 

La~ Sa~ple :c:f9~22C:5l-01C 
~~ork Orae::-: 
rv.:at:-ix: 

J6?R~ 

Parameter Rasu~t Qu&l 

::so PUJTONit.'M (SHORT C'!") NAS ONLY MOD 
? ,:.;.:cor.: t:.::'l· 238 c . :.:-:- r: 
?lctor.:lurr. :39/"J -c.o::o~7 ., 

:s'? ORANIUM (SHORT C':') ~AS ONLY MOD 
'JranJ..um 234 0.81 J 
·l=an~'..:...i'. :Js 

:
1

• :·3 3 J .. 
'Jranl.Ulll 2::!8 . JS 

Gamma ~.ll-137 ' Hits by ltASI. AM-02 MOD 
:.:es~urR :J7 •-1. ~ .. 'J 
--- Oth'E!r Detected :?..ac!...::.·.::::n:.;.c.:,.ic.es 

I.e ad 210 3.2 
::.ead z:.2 !.0"7 
:.ead 214 :..as 
?otaas~um 40 28.6 

GROSS A/B BY DOE RP-710 MOD 
;ross ~ph& :.; .5 
;roaa B<Ota 39.7 

SR-90 'aY GFPC DOE 7500-SR MOD 
~r-:n':!.'.lm ?Co ,'\ ...... 

1.: v . .:."'' 

)~E(S) 

.ta are in~ompleta w~thout the ~asa narrat~ve. = is datar.=inad by ~st:umant performance only. ld result• ~=e greater ehac the MDC 

Total. 
trnc:=-rt. 
(2 a+/-) 

J.J5: 
J. JC:-9 

0.33 
tJ. J82 

0.39 

0. :: 

:..6 
0.2:2 
0 . .:3 
4.5 

4.7 

5.9 

J. ~ J 

Radiochemistry 

~at:e :ol:ected: :.:/:.6;99 :..;cc 
Ja~e Rece~ved: 1: L=, ?9 J8JC 

MDC 

pCi./g 

8.::. 
.J. :JEJ 

pCi/g 

0.22 
G. l:. 

o.:: 

pCilq 

rJ.2l 

1.5 
0.22 
C.25 
!..2 

pCi/q 

3.3 
S.l 

pCi/q 

J.i2 

Prep 
Data 

Al'>a.lysJ..s 
~ae. Sat~h f 

Iso ?u (SHOR~ :~) 

Iso '-J (SHOR':' :':') 

01/03100 Ol, 13/00 G003368 :o 

n/03/0C o1, :3;oo Joo336a sa 

Gamma (Cs & hits) 

12/23/99 
12/:23/99 
12/23/99 
12/23/99 

o:./04/00 ooo319o 
:ll/04/00 0003180 
-n/04/00 0003180 
01/04/00 ooo:;:so 

GROSS A/E 

o1;!.o/oo 0111:;oo 0010176 
0!./l0/00 01/ll/00 0010176 

SR-90 BY GFPC 

For informaeional purposes only. The detection lim1t doe• not !ollow sJ.q.nifi~ant !igurae SOP. 



~anterra - St. Louis 

TECHLAW, INC. 

C~ient Samp~e ID: CC-1 

Quan terra, Inc . Radiochemistry 
:ab Samp:e ID:?9L220:s:-c:l Jate Collected: 

:late Rece.:.ved: 
, ::. ~ ---"'=--Wc:-k O=::ler: D6?AA 

~at=:x: so::o 

?aram.tar Resl.lJ.t 

I so ?I.OTONIUM (SHORT C'!') ~ 

?lutonJ.um 238 0.23 
? l \..:. c o;u. urn 239/40 J. :11; 

:so !.mANJ:tno{ (SHORT :::o) NAS 

'I'otaJ. 
Unc:art. 

Qual. (2 IT'"/-) 

ONLY MOD 

J 0.:.5 
:; + 0. J.:~ 

ONLY MOD 

MDC 

pCi/q 

0.17 
0.:2 

pCi/g 

Prep 
Dauo 

:..a;?9 ~SJC 

Ana"-yal.a 
::laea Batc.'l 4 

=so ?~ (SHORT :::'!") 

Ol/03/00 Ol/:04/00 COC33:.C 
Cl;C2/00 J: ':-1;00 :-::32:: 

:so lJ (SHOR'!' :'!') 

'!ld ~ 

U:ranl.um 234- 0.99 J 0.48 0.19 n;cJ;oo n;:3;oo ooo336a JO ;ranl~rn 235 O.J4 u 
:.Jrar.:.= 238 :..o J 

Gamma Cs-137 ' Hits by RASL AM-02 MOD 
:es.1.u:r. :3:. -::.::6 :; 

--- Other- Detec~ed Rad:.onuclides 
:.a ad 210 3.7 
~aad 212 1. 02 
:.a ad ZH 1.16 
?otaa,sium 40 24.7 

GROSS A/B BY ::JOE RP-710 MOO 
;.ross .Upha 17.1 
;,ross Beta 37.0 

SR-90 BY :;;;pc OCE 7500-SR MOD 
:::-onc~·..un 9C -0.02 :; 

~TE (S) 

:a are ~nccmpleta w~thout the caaa narrativa. 
C :.9 datarminad by instrument par~crmance only. la raa~ts are greater than tha MDC 

8. ~J 

0.48 

pCi/g 

c. :z 

1.6 
0.22 
0.24 
4.5 

pCi/q 

4.4 
5.3 

pCi/q 

·:. 3~ 

~ '. v._"t 

o . .:.l 

c.:: 

1.4 
0.25 
0.24 
2.4 

3.3 
3.4 

-~. 65 

01/03/00 Ol/l3/CO ·)003368 30 

Gamma (Cs i h~~s) 

12/23/99 
12/23/911 
12/23/99 
12/23/99 

:Jl/04/00 0003180 
Jl/04/00 0003!80 
01/04/00 0003:.80 
Ol/04/00 oooJ:ao 

GROSS A/B 

Ol/l0/00 01/ !l/00 0010176 
o:;:o;oo o11:.:.;oo 0010176 

SR-90 BY GFPC 

Ol/12/CO Jll:s;co Jo:l354 

For in~ormational purposes only. The detection l~t doas net follow ai;n•ticant fl.quraa SOP. 

Analyta analyzad for but was not datactad 



.anterra - St. Louis 

TECHLAW, INC. 

Client Sample ID: CC-2 
Quanterra, Inc. 

~ab Sample ID:~9L22Dl5~-0:2 
r.·io::!:. Grder: 
~a~=:..x: 

?arametar 

;)6i?RC 
SCL:u 

RosuJ. ~ 

!so PLUTONIUM (SHORT C~) NAS ONLY MOD 
: . .:::c 
-C.CC2'7 

rso 'ORJ\N!OM (SHORT C'!') NAS ONLY MOD 
~ranJ.~ 234 0. 58 J 
:ran.:.'...!:n "2.35 'J.829 (; ~ 

Jran>.um 238 0.72 J 

e>amma cs-137 & H~:s by HASL ~-o:z MOD 
~s.:.'...l:r. :.31 

--- ~ther :etec~ec ~ad~or.ucl~des 
...aad· 210 
..,ad 212 
.aad 214 
'otass·l.um 40 

2.7 
1.26 
1.02 
22.8 

;ROSS A/B BY =OE RP-710 MOD 
=oss Alpha 
ross Beta 

20.4 
2'?.3 

>R-~0 BY.GFPC DOE 7500-SR MOD 

n: (S) 

:a are ::.ncomplat:e without t:he caaa na.rra~va. 
: l.S data~ned by instrument per~ormanca on~y. 
-~ results are greater than tho MDC 

:'otal 
Oncer<::. 

(2 .r/-) 

J. ·::a 
:.ccs.s 

0.28 
J.C~2 

0.29 

1..3 
0.34 
0.37 
4.0 

5.4 
5.6 

:·. 3 6 

Rad.i ochemis t--y 

Ca-ce Ccl..:..ec'C.ed: ::,,::/?~ 
Ja::e r\ece.:.ved: 

~c 

?C.i/g 

~. ::: 
J.C66 

pCi/g 

0.:4 
J , ~ ·'-

0 .:..: 

pC.i/g 

J.l'7 

!..4 
0.22 
0.24 
l.O 

pCi/g 

4.8 
6.7 

pCi/g 
~ '< .... o .... 

AnAJ.Y""-" 
Da~ Ba<:::h ~ 

:so Pu (SHORT CT) 
c;:..:o:.;:·J 011 :-1.10~ ·:oc::1o 
Ol.' o; ;cJ :.:./~4/C~ ;:::c::.:;::.c 

!so \J (SBCR:' :::T) 

Ol/03/00 :ll/:.3/00 00033€8 
·:~;OJ:'J8 21. :.:,~·:~ ,:;c~::JE8 

01/03/CO 01/:.:l/00 0003358 

l~/:?3/;:9 
::.:z;::J/;9 
::.2/23/99 
!2/23/99 

0!/04/00 0003!80 
Ol/04/00 0003180 
01/04/00 0003180 
Ol/04/00 OOC318C 

~ROSS A/B 

01/10/0C 01/:.1/00 0010176 
01/10/00 01/:!/00 ~010176 

SR-90 3Y G:c'PC 

For l.n~ormational purposes on~y. The datactJ.On l~it does not ~ol~ow significant: figures SOP. 
Ana~yta analyzed for but was not datac~ad 

'!lei ~ 

56 

66 



:anterra - St. Louis 

TECHLAW, INC. 

C~ient Samp~e ID: CC-3 
Quanterra, Inc. 

~ab Samp:e :c:?9:22~15:-Cl3 
Wcrk Orde=: D6?~E 
Matr.:.x: so~:D 

Rasu~t 

I so PL'O'l'ONnJM (SHORT C".:'} NAS ONLI' MOD 
;::...:~on:..urn :JB 
o:.:t.on:..un 239/40 

C. C·l2 

C:.C34 

:; 

:; 

:so URAN:tUH (SHORT C"!') NAS ONLY MOD 

:Jran.>.um 234 
~.:-an:.:.1m 235 
Jran::.um 238 

0.82 
:J.:: 
l. 04 

Gamma Cs-~37 ' nits by HASL AM-02 MOD 

--- Otfi~r De~ec:ed Radi~~ucl::.des 
:..aad. 212 
:..Oad 414 
?otaas::.um 40 

1.17 
1.0 
26.6 

·~ROSS A/B BY DOE RP-710 MOD 

~'"o"" ~pha 
;ro•• Be't.& 

18.8 

35.3 

SR-90 BY GFPC DOE 7500-SR MOO 

::::onti.wn ?0 0.03 

CTE (S) 

u 

11:a are ~ncomplete without the case narrativa. 
JC i., datarm1nad by instrument par£ormanca only. 
>la :::esults are greater than tha MDC 

'I'ota.l 
Oncart. 
(2 rr+-1-> 

0.05" 
Q.JS! 

0.46 

0.095 

0.33 
0.36 
4.6 

5.3 
5.2 

0.55 

Radi.ochemi.s t-.-.oy 

Jat.e ·:::l:ecteC:.: ::/:..:./9S 
Date Rece~ved: :2/:3/99 C838 

MDC 

pCi/q 

c.:..: 
c.:: 

pC:i/g 

0.15 

-·-
0.1 

pCi/g 

0.:"'7 

o.=:3 
o.::o 
1.7 

pCi/q 

4.2 

6.5 

pCi/q 

G.Si 

Prep 
Data 

:so ?u {SHORT :'!') 

8L·o::/co o:;:.;;oo Jc:<:J:: 
:I,··c2.1 80 o:,':~;oo JC~J~:c 

::so 7J (SHORT :':') 

Ol/03/00 Jl/1.3/00 0003368 
8LCJ.'CC ·L, :J/00 JCJ3J6o 
Ol/03/00 Jl/1.3/•JO 0003368 

GAmma (:s & h~~s) 

:..2::::: '0:9 0:/04/00 JCJ.318C 

!2/23/99 
!.2/23/99 
12/23/99 

01/04/00 0003180 
Ol/04/~0 0003180 
01/04/00 0003180 

GROSS A/B 

01/10/DO o:/:!.2/00 0010li6 
01/10/00 0:/::.2/:JO 00101': 6 

SR-90 :SY GFPC 

For informational purposaa only. The detection :~mit does not follow significant figures SOP. 

Analyta analyzed for but was not detected 

38 

'l8 

38 
J8 

38 



1anterra - St. Louis 

TECHLAW, INC. 

C~~ent Sample ID: CC-4 
Quanterra 1 Inc. 

!..a.::: Sa:nple 
·:lcrk Orde::: 
Matrix: 

:D:F9L22J:Sl-Ol~ 
J6:?RG 
sc:..:::J 

?ar.am.eter :tasu!t Qua~ 

!so P!.;: .. "TTNIUM (SHORT CT} :-<AS ONL:C MOD 
0 ~uto::~um 238 
'l;.:co:l.~'-'11". :39/~0 

J. : 1 
•). JC7 

:so·tJRANIOM (SHORT CT) NAS ONLY 
Jranl.WD 234 ;..l:. 
JranJ..um 235 0 :..4 
:ra.n:.um 238 l.J8 

:;a,mma Cs-137 .. Hits by HASL AM-0.2 
2'S.:..u:r. :37 

--- Gther Detec~ed Raclonucl~oes 
.aad ''2:.0 
"''"d 212 
aad- ~14 
otas~J.um 40 

3.8 
1. 23 
1.03 
28.8 

;ROSS A/B B:C DOE RP-7~0 MOD 
:oss Alpha 
:oss Beta 

21.5 
3i 4 

;a-90 B~ GFPC DOE 7500-SR MOD 
·:on~~CJr.t 90 -c. -:t: 

':'E (S) 

.:; 

MOO 

MOD 

:a ara incompl.at:a w:~.thout tha case n~.rat.iv.. 
: is determined Dy instrument parfo~c• onl.y . 
• d resul. ta ara greater than the MDC 

Tot:al 
Uncert. 
(2 c:--1-~ 

:J.: l 
C.:J36 

0.50 
0.:6 
0.48 

1.5 
0.23 
0.23 
4.i 

5.3 
6.0 

J. 33 

Radiochemistry 

Jate Ccllec::ed: ~ ~ .. :: 
-"1--

Jate ::<.ece.:.vec: 

MDC 

pC;./g 

o.~o 

..... --

pC.i/g 

0 • .:.9 

0 . .:.2 
0.10 

pCi/g 

: . 2:!. 

:...a 
0 . .25 
0.25 
1.~ 

pCi/q 

4.2 
6.0 

pCi/; 

0.59 

:e.::: 

3at:cn • 

I so ?u (SHOR'!' 

Jl :JJ/~C ·:: :.;, ~C ~8C:~.:.,: 

:so 0 (SHORT C'!') 

01/03/00 
01/:::3/00 
01/03/00 

.:.2/23/99 
12/23/99 
12/23/99 
12/23/99 

01/:3/00 JOJ3368 
01/:3/CO )0:!3368 
::Jl/13/~0 0003368 

a:;o4/:JO ooo31so 
:ll/04/00 0003190 
::Jl/04/00 0003180 
01/04/00 000:!180 

GRCSS A/B 

Ol/10/00 01/!.2/00 0010175 
01/l.0/00 01/12/00 0010176 

SR-90 BY GFPC 

:or informational pu.rposas only. ~a detection li=it does not follow sJ.gnificant !~guras SOP. 

Anal.yta analyzed for but was not detected 

J'7 

37 



~anterra - St. Louis 

TECHLAW, :INC. 

C~~ent Sample ID: CC-SA 
Quanterra, Inc. 

i..ao Samp~e I!:::E"'?L.220:.S.i-J:.5 
We:::.<:: 8:::oe:::: 06??.:-! 
M;t:::~x: s~:.:c 

Paramau.r Result QuaJ. 

I so l?I.t1'I'ONIUM (SHOR'l' C"!') NAS ONLY MOD 
?:utor..:.....:::t 238 -·) .. ::;.co \; 
?! utor.~U!T. 239/40 J.JC6 - + 

:so ORANIUM (SHORT C'!'l NAS ONLY MOD 
:Jranl.um 234 l.07 
'Jranl.um 235 0.12 .:; 
·;razu.wa 238 0.87 J 

Gamma Cs-137 ' iU~s by f!ASL AM-02 MOD 
:~s..:..um 13 i -0.05 u 

--- Ot~.e= Jetec-:ec Rad:..::n'...:::l.:..:::!es 
:..ead 2l0 2 7 
:.a ad :z:.:z l. 45 
:.aaci 2U l.35 
?otassj.um 40 25.2 

;ROSS A/3 l3Y DOE RP-710 MOD 
;ross Alpha 29.9 
:.r9aa·aeta 36.4 

3R-90 ay GF:?C DOE 7500-SR MOD 
1:::-on:.:..·..:.m 90 o.o: u 

)TE (S) 

:a are l.~completa wl.thout the case narrat1va. 
~ is ciata~nad by instrument par~ormanca on~y. 
lcl results are gr.at&r than the MDC 

'!'cal 
Unc:.rt. 
(2 ,p-/-) 

"" '"IC ..-............. 0 

J.J3~ 

o.a 
o.:J 
0.36 

' .... :.:: 

:.3 
0.25 
0.24 
4.8 

6.6 
5.9 

:.-l: 

Radiochem:i.st--y 

Date Ccllec-:ec: -" l. 5 ~~ 

Da:e ?.ecei.ve::!: 

MPC 

pCi/g 

J. 16 

O.J?: 

pCi/g 

o.:o 
0.08 

o.:.o 

pC.;./g 
' ,, 
........ L,. 

l.S 
O.l7 
0.23 
1.8 

pCi/g 

4.5 
5.6 

pCi/g 

J.72 

- ~ .· - 3 ?9 

l?rep An&lyal.s 
Oat:e Batch II 

!so ?u (SHOR"!' C"!'l 
~1,'J3r8: :~,·:c JCJ3J:.J 
J: ·:·3, JC :1. l.;:::c ooc::::1:, 

:so :; (SHORT CT) 

Ol/03/00 
01/03/00 
01/03/0C 

01/lJ/00 COC3368 
01/:.3/00 COC3368 
01/lJ/00 0003368 

~~a (Cs ; hits) 

:.2;:3/99 
:.2/23/99 
1.2/23/99 
:2/23/99 

Ol/04/00 0003!80 
Cl/04/00 0003180 
Ol/04/00 0003180 
01/04/00 0003l80 

GROSS A/B 

Ol/lO/oo nn.2;oo o0lo:76 
Ol/10/00 01/:.2/00 001Cl76 

SR-90 BY GFPC 

· For informational purposes only. Tha detection limit does not follow si~£icant !iguras SOP. 
Analyta analyzaci !or but was not detected 

54 
54 

54 



uanterra St. Louis 

METHOD BLANK REPOR'!' 

Quanterra, Inc. - Radioch~stry 

Cl~en: I ,-., . ....,. F9L22:J:.5:. 
Ma:::-.:.x: 

Tot:a.l 
Oncar-e. 

l'arametar Result Qual (2 cr+/-1 

G&lllllla Cs-!.37 & Hits '=-Y HASL AM-02 MOD pCi!g 
:e.sl~m 137 8. ::sJ lJ .... .J"''"': 

!so ?L'O'l'ONIUM (SHORT C'!') NAS ONLY MOD pC:../q 
?l~ton::.c:rr. 238 0.0~" ~1 

"· :·SC ?l:.t::cn:.:.:n 239/40 J.J:9 r; ).c:= 

GROSS A/E BY DOE RP-7l0 MOD ?C:..ig ,~r:::ss Alp:-.a _j] . 3 u 
~.tOSS 3eta. 3. - () : . 3 

SR-90 BY GFPC DOE 7500-SR !-tOD pCi/g 
~~r-on~:.un 90 J. 3: r; :.43 

I so URANIUM (SHORT C'!') ~AS ONLY MOD pc:..;q 
·~ranJ..um _::34 C.CJ9 r.J u .... ·;o 
j rani ~m ::35 J. :J c J.: 
•
1 ~ani :..:.:n 239 -c.c:J ~ ... j. ·= 15 

JTE (S) 

ta are ~ncompleta ~ithout the case na~raciva. 
C ~" datar=ined using instrument pe~formanca only la reau.l t-'1 are 11:r:•ater than the MDC 

?rep 
MDC Oa-::o 

Gamma (C-'1 .. h.i 'e.s} 

J.::J 1.212~:'99 

I so i?U (SHORT C'!') 

0.:: 0::./03/JO 
0. :6~ ~. . C•3, J8 ~ _, 

GROSS A/3 
4.~ J:.o:~nc 

.; . : J:, :J;:·C 

SR-30 BY GFPC 
~ -· :•1/:2/00 "· 

I so tJ (SHORT CT) 
G.~ t. U:/J3/JC 
:J.G": ·J:/':~;oc 

·J. 14 O::'C2;·~0 

:.al:l sample :o 
Analysl.s 
Dace 3atch 4 

li'OA03COOO-.:.SOB 
Gl.'C..;/00 ,:>:·c.; :.a:) 

E"OA030000-310E 
Q:/1~/JC ::::-:::J:.: 
Jl, 1..;/·:·:::: :c::::JlJ 

li'CA100000-!.75B 
::' .... ..; .... ·~ '..J~-""'- ~ 

::l/12/CG 8J~:J:-6 

F0All0000-354B 
Cl.'~S/JO ·:Jl:J.O~ 

:C0A030000-35SB 
::.'13/0C ooo:36B 
Jl/13/CO 8003362 
Jli:J/CO :JOJ336c 

For 4n~ormational purposes only. The detection limit does not follow s1gn1~icant !iguraa SOP. Ana.lyta an&ly%ad for but was not detected 

~ld \ 

9: 
~: 

69 

-12 

4: 
48 



.an terra St. Louis 

DUPLICATE EVALUATION REPORT 

Quantarra, Inc. Radiochemistry 
CL.er.: :.c-: !D: 
;·/c:::k O::::::ie::- ll: 
:·la':::-:x: 

F9L~2815l 

06?-:i 
so:.:s 

S arr.pl ed: 

Parameter SAMPLE 
Result 

·:>amm& C.s-137 ' .!:I.its by RASL 

0 .a 

1'ou.l 
Unoart. 
(2c-+/-) 

pC:i./q 

---0:her Dedec:ea ~ac~o~ucl~~es---
~eaa Zl~ 2.6 

~ead 21~ l.Ol 

1.4 

0.34 

0.33 

4.2 

D IJPLICAT!! 
, Yld Reault 

Gamma (Cs & h.its) 

0. 43 

l . .lO 

0.95 

22.0 
3atcn It: JOC3!8C ·sa~cle• 

:so PLOT ONIUM 

?2.: .. r::r.~:.:.m 2J8 
:~u~c:aum 239/-10 

:so URANIUM 

~an:CJ::~ ::;s 
:::-an:..1L-n Z::B 

(SHOR'!' C':'} pc:../g Iso ~ (SHOR::' CT) 

·J. l u ......... _ 

"'' ...... ..) ... u J.CSS 19 
Ba10eh ~: COJ33! J I Sa:r.cle 

-0- J: 6 t: 

(SHORT ::':') 

o.n 

0.92 

pCi/g 

0.39 
+ o. :r:1 

:l.36 

:so \J (SHORT ::'!') 

53 

53 

s::: 

0.96 

U.J8 

:.os 
Batch It: ·:OCJ368 ·samo:~> 

:~OSS A/B BY DOE RP-710 MOD pC.i/g GROSS A/B 
r~s5 Alpha 

r::>ss 3eta 

~9.J 

Batch #: 

R-?0 BY ~FPC DOE 7500-SR pCi/q 

G.55 

s- 0 

5.0 

J. ·17 

SR-90 3Y GFPC 

J .lJ 

r'I-.-Q 
...10-- Re ::e: ·:eC:: 

=ota.l 
Unc.rt. 

(2 cr+/-l 

0.19 

2.:. 
0.24 

0.23 

3.9 

0.38 

J- lG 

J. ;o 

3 . "7 

J- a 

O.-i7 

96 

~6 

::o::: 

56 

56 

Batch il: co:l354 :samc.:.e: :JCll354 : C~pli::a~ ~I 

.( 

:T:;;.(S) 

=a are incomp~ete wi~ou~ ~· case na~~ativ.. 
lcu~ations are performed ~afore rounding to avoiQ round-of£ error 1n ca.lcu~atad rea~~ 

12/::.6/99 

Praci•J.on 

F9I.220:Sl-001 

'RPC 

.;4 •RP: 

":<.:: 
0 ~ ?.?[' 

~ ·;_?.2: 

F9L.220ls:-oo: 

J.3 'RPJ 
565 ~?.?~ 

F9L22015:4.-001 

0 <R?C 
~9 .,,R?:J 

2• ·RPJ 

F9L2.20l51-00l 

JS \RPD 
55 'R?C 

F9L220151-00l 

135 •RPS 

For informational purposes on~y. The Qataction ~imit does not ~o~~ow s1qn.ificant figures SOP. 

Analyte analy:ad for but was not detected 



:an terra St. Louis 

::..:.e:-:-: Lot ::J: 
1a::::x: 

f9L220:..:l 
sc:.:J 

Laboratory Control Sample Report 

Quante:r=a., Inc. - Ra.di.ochemistry 

:.ab Sample ::r: Total 
Uncare. 
(2 cr+/-J 

Q<: :one:ol 
?aramatGJ: Spike Amount Resul~ 

Gamma Cs-137 & Hi~s by HAS~ AM-02 MOD pC.l./g 
:es:.uo. 137 ~8?00 

3at:ch i: 

l34CC 
0003:30 

Iso PLUTONIUM (SHORT CTJ NAS ONLY MOO 

Gamma (Cs & hits) 

2:00 

Ana.lyal.SOa ea 

% Yld ~ Rae 

:::~/04/JO 

:'OA030000-180C 
:36 

FOAC30000-3!:JC 
?l.~tonJ.'.;.In 239 
Pl;.,t:onl.'-'m 229/.JC 

5.29 
6.21 

!so Pu (SHORT en 
o._ 95 :08 • --~ 

E.3 
3atch II: 

:;:so URANIUM (SHOR:' ::Tl !iAS ONLY !-!CD pCi/g 
'J::a.n.:..'.J:-:'1, :3.; 
J=:m.:.:J::l ::a ·:.' '-'-

3at:c:h it: 

GROSS A/B BY DOE RP-710 MOD 
G=oss ;..:-pha 
:;=oa.s 3eta 26.8 

Bat:ch It: 

SR-90 BY GFPC DOE 7500-SR MOD 
3tro!":c.u:n 90 

3atc."' •: 

NOTE(S) 

"".6 

cOCJJ68 

pCi/g 
:.6.5 
2L

:)Cl0:'76 

pC.i/g 
10.0 
JCl:Js~ 

MDC is determined by :.natrumant perl!on~ance only 

~. 5 

•. 9 

<.6 
4 • c 

2.:. 

o.u6 
Ana.lys:~.sOat:e 

lso U (SHORT en 
c.:. 
·: r 
Ana.lys;:.sCaea 

GROSS .-\JB 

J.3 
: . .:: 
Anal ys:. sO a ta 

SR-90 B\' GFPe 

J.S 
Ana.lysJ.sOa te 

95 

Jl/:::'OC 

:c3 
:JL:.S/OC 

Calculations are performed before roun~nq to avoid round-ol!~ error in ca1cu1atee resu~ts 

FOA030000-368C 

F0Al00C00-:.76C 

E'OAll0000-354C 

+ 
+ 

For in£ormat:J.on&1 purposes only. 
For l.nl!ormat.l.onal purposes only. 
For ;:.n£ormatJ.ona1 purposes on~y. 

The detection l~mLt does not follow signl.l!icant figures SOP. 
The detactJ.on lim.it does not follow s;:.gnJ.ficant !iqures SOP. 
~e detection li:it does not follow sJ.gnificant !igures SOP. 

:.26 
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lanterra - St. ~ou~s 

CASE ~ARRATIVE 

Lot # F9Ll60"..2S 
I. Introduction 
On December 16, 1999, samples were received at ·the Quaruerra St. Louis laboratory from Techlaw. A copy of the chain of custody and the condition upon receipt report is included with the analytical data. 

Ill. Analytical. Results/Methodology 
The analytical results for this report are presented by analytical testS. Each set of data wil! include sample identificacion information, the analytical results, and the appropriate detection linurs. 
III. Quality Control 
The QA/QC infonnation can be found immediately following the analytical data. This QAJQC data are used ro assess t:.he laboratory's accuracy and precision during the analytical procedure. 
IV. Comments/Nonconformances 

Strontiwn 90 The LCS has a low recovery 8% for the Yttrium carrier. The LCS Strontium preparation was counted with acceptable results. 

Sample MC-3 has a low carrier recovery for Yttrium at 37% but wit:.hin acceptance criteria. !so uranium The Blank has a l.:-234 activity result (0.3564 pCiJg) which is greater than the MDA (0.07961 pCi/g) but is less than me CRDL (1 pCi/g). This activity in the blank is caused by Pu-241 tracer tailing into the U-234 region of interest. 
Gamma There were no anomalies associated with this analysis. 

Isoplutonium There were no anomalies associated with chis analysis. 
ABT There were no anomalies associated with chis analysis. 



~ante~~a - St. Lou~s 

METHODS SUMMARY 
F9LJ.60225 

ANALYTICAL ~p~~~~~·~~~R---------------------------------------------- ~ME~-~H~O~D~---------
Cs-137 ~ Hits by Gamma GAMMA SPEC MULTI ISO CAL Gross Alpha/Beta by GFPC Th230/Sr90-Y90 cal Isotopic Pu by Alpha Spe Alpha Spec~roscopy Isotopic U by Alpha Spec Alpha Spec=roscopy STRONTIUM 90 Sr90·Y90 cal 

References: 

HASL Gamma (Cs 
DOE GROSS A/E 
NAS Iso Pu (SHO 
NAS I so U ( SHCR 
DOE SR-90 BY GF 

"~E METHODS FOR EVALUATING ::NV!RONMENTAL AND WASTE MANAGEMENT SAMPLES" OCTOBER 1994 :JS DEPARTMEN':' :JF ;;:NERGY 
HASL Healt~ and Safety Laboratory 

NAS Nat~onal Academy of Scie~ce 

PREPARATION 
METHOD 



~ante~~a - St. ~ou~s 

SAMPLE SUMMARY 

F9Ll.60225 

wo :t SAMP:.E# CLIENT SAMPLE ::D 
DATE T::ME 

D6?05 001 BC-1 
U/13/99 13:40 D6?0P 002 BC-2 
12/13/99 14:10 D6FO':' 003 3C-3 
12/13/99 14: 3 0 D6Fl1 004 BC-4 
U/13/99 15: ·~5 ::J6?15 005 BC-5 
~2/:.3/99 14:20 ;J6F17 006 SC-l 
l2/l3/99 09:25 D6FlD 007 SC-2 
~::!/13/99 09:55 D6F37 008 SC-3 
12/13/99 10:25 D6F3A 009 SC-4 
1.2/:3/99 10:50 D6?3H 010 SC-5 
::.2/13/99 :::50 D6F45 011 SC-6 
12/13/99 ll:25 :l6F4Q 0""" ..... MC-1 
12/::..4/99 lC:OO D6F52 013 MC-2 
12/14/99 12:00 ::J6?5e Ol4 MC-3 
12/H/99 ll:lS D6FSiJ 015 MC-4 
12/14/99 11:30 D6FSJ 016 MC-SA 
12/14/99 12:55 D6?5K 017 MC-SB 
12/14/99 12:50 

NOTE(S) 

- The ...Wyncal results of the samoles listed above are presented on the following pages. 
- All c.aiC'~Iauom are perionned before roundinc !o avoid rOWld-off errors 111 c.alculaU!d results. 
- R""'lts noted as ·so· were not dctccU!d at or above the st.aUd limit. 
- Tlus report must nor be reproouc.cd. exo:pc in full, wilboutllle wnuen approval of the iaboraJory. 
-Results for Ulc following parame~&rs are never t"qXJrte<i on a dry wetgltr baai.: color, corrosiVIty, densuy. fla<l:tpoiN, iznuabiliry, layers, odor. paoru filler=· pH. porOSity pressure, reacttvity, redox potcnu.al, specfic zr:~vity . .ll)OIIC:SU, solids, soiUbiliry, tcnperawre, viscosny, >.nd we~ght. 



an~e~~a - St. Lo~~s 

TECHLAW I INC . 

C~ient Sample ID: BC-1 
Quan terra, Inc . 

:ab Sample :D:??::6C225-00: 
/Yc:=k Crde:::: DoFOS 
Mat:::ix: SO!.:;) 

Paramater 

!so PLOTONruM (SRCR~ CT) NAS ONLY MOO 
?:.uto::.i~'1\ 238 
?luton~um 239/40 

·J' J23 
0.083 J 

:::so URANIUM 

Jran>.um 234 
Jran>.um .2 35 
Jran;:.um .238 

(SHORT C'!') NAS ONLY MOD 
l. 46 

0.12 
l. 64 

J 

~amma Cs-137 • H~ts by HASL AM-02 MOD 
:asJ.um 137 0.83 

--- Cthe:: !:le>;;ec:ed Radi.::·nuc~;:.des 
Aaad 210 
.aad 212 
.aad 214 
·otaas~um 40 

1..9 
1.62 
l. 68 
30.0 

;ROSS A/B BY DOE RP-710 HOD 
=ass AJ.pha 
=oss :aet:a 

34.0 
ol.3.4 

>R-90 BY GFPC DOE 7500-SR MOD 

0.85 

'r:E: (S) 

J 

:a are ~co~l•te wiehout the caaa narrative. 
: is d&t•~nea ~Y instrument par~ormance only . 
• d r•suJ.u. &ra greater than the HOC 

Total 
Unoart. 
(2 rro-/-t 

O.J5:: 
0.073 

0.44 
0.10 
0.48 

0.20 

:..7 
o . .u 
0.48 
4.7 

7.3 
7.!.. 

0.53 

Radi.ochem:i.stry 

Date :ollec-:ed: 12,':.3/9? :.3.;C 
Jate R.e:::ec.,rec!: :.:/:.ii/9? C9:;.: 

pC.l./q 

pCi./q 

pCJ./g 

pCi./g 

MDC 

0.;)93 

0.060 

0.04 
0.05 
0.08 

0.15 

1.5 
0.16 
0.25 
1.3 

4.4 
6.:1 

0.81 

An&lysl.a 
DatAl Sat::."l (I 

!so Pu (SRORT C~l 

Ol/03/0C 01/11/00 0003308 

Iso U (SHOR~ CT) 

01/03/00 
01/03/00 
01/:JJ/00 

01/13/00 0003360 
Ol/1.3/CO 0003360 
01/1::/00 0003360 

Ga=ma (Cs ~ h.1.ts) 

l.2/28/99 Ol/0!:/:lO 9363247 

12/28/99 
:.2/28/99 
12/:::8/99 
:!.2/28/99 

01/05/00 9363247 
01/05/00 9363247 
01/05/00 9363247 
01/05/00 9363247 

GROSS A/B 

01/:0/00 Ol/13/00 001.0205 
o:;:o;oo o:/:3/00 oo1.c:::os 

SR-90 BY GFPC 

01/12/00 01/29/00 0012:..::1 

Result is greater than sample C.tac:t:!.on lillll.t but. lass than atatad reporting lillll.t:. Analyta analyzea for but was not detected 

':ld ' 

Q. 

-' 
94 

82 
82 
82 

70 



.ancerra - St. Louis 

TECHLAW, INC. 
C~~ent Sample ID: BC-l DUP 

Quan terra, Inc . 
Lab Sample :o:f91160225-001X 
Work Orde=: 

Par..,.. tar 

!so PLUTONIUM 
?.:.ut?::~tl.:n 238 
'L:.ton:..= :Jg;qo 

!so ~nJM 
·;ran.l.um 234 
:~an~ ~:n 235 
:Jran::.um 238 

J6F05 
SCL:J 

R••ult 

(SHORT CT) 

:l.lC5 
0.063 

(SHORT CT) 

1.49 
G.lOl 
l. 89 

NAS 

NAS 

;;Ross A/:9 BY DO!: RP-710 MOD 
;rosa Al.pha 26.5 
~rose Beea 45.5 

TE(S) 

Q\al. 

ONLY !«)0 

'J 

t: 

ONLY MOD 

c 

:a are incomplete ~•thout the case narrat1ve. 
; ::.s dete~ned by ::.natrumant per~or.mance only. 'd results are qreater than the HOC 

Analyte ana.lyzed t:or but waa not ciatectaa 

Tcta~ 

Uncart. 
(2 r:+/-1 

O.C998 
·J. ::;73 

0.43 
:·. C?l 
0.52 

6.0 
7.1 

Ra.d:i.ochemi stry 

iJa te co.:.le:::':ed: 12/:3/99 :.34 0 Date Re:::e~ved: :.2/16/?9 0915 

MDC 

pC;,./9 

Prap 
Dat:a 

!so ?u (SHO~ CT) 
0. 13 o:/0~/C:J Ol/:l/OC JCJJ3J8 9: C.098 

?C;./q 

0 .ll 
c.:c 
0.08 

pCi/g 

4.5 
6.9 

Jl;:JJ/OC Cl/!:/00 :OJ23C~ e: 

!so :J (SHORT CT} 

01/03/00 01/13/00 0003360 
JL :)3/0C Cl/:3/0C 000236J 
01/03/00 01/13/00 0003360 

GROSS A/B 

Ol/10/00 01/13/00 00l:l205 
01/10/00 Ol/13/00 0010205 

90 

90 



~an~e~~a - St. ~cu~s 

TECHLAW, INC. 

C~ient Sample ID: BC-2 
Quanter:a, Inc::. Radioc::hem.istry 

_ac Sa~p!e :D:?9Li60225-C02 
Wcrk Order: :6?CP 
Mat:::..x: SOi.IJ 

? a.::ame ter 

!.so PLIJ'I'ONI!lM (SHORT CT) N'AS ONLY MOD 
:::.:.ton:..;.:n 233 
?~ut:n~um 233/40 

I so ~J:UM 
'Jranium 234 
:J::aru.w.. 235 
:Jranl.um 238 

Gamma C.s-137 ' :asJ.um 137 

.'<Ct:.l.IU.um 228 
:.a ad 212 
:.a ad 2l4 
?otaas.Jaum 40 

c' 1~ 

(SHORT CT) NAS 

1.74 
0. :.3 
1.34 

:-rit.s by l!ASL 

0.38 

:. 7l 
:..43 
1.35 
21l.l 

~ROSS A/B 3~ DOE RP-710 MOD 
;rosa Alpha 
;.:oss ~•t.a 

33.6 
49.9 

ON!.Y ~D 

.:: 

AM-02 MOD 

SR-90 3Y GFPC DOE 7500-SR ~0 
::on::~ur.. 90 •}' 34 T) 

:T:E (S) 

~ are J.ncomplate without tha ca.sa narrative. 
: is datar:ru.nad by instru>aent pe.rl!o:r:manca onJ.y. 
:.d :asu.l ts are qraatar than t.'la MDC 

Totoa.l 
tJnoert. 
(2 rr-1-J 

:.J59 

0.50 

0.13 
0. 49 

O.!S 

0.35 
0.26 
0.25 
4.S 

7.4 

~.6 

~. 60 

Date Collected: :z, :3/S.9 :~ :.·J 
Oat:e Recei. veC. ~ :.::/ l -5/9 9 :; ~ 1..5 

!11:lC 

pCi/q 

·J. l ... 

C.J85 

pC.:./q 

0.:.3 
0.09 
0.13 

pC.l./q 

0.15 

0.59 
0.27 
0.24 
1.9 

pC.:./q 

5.0 

7.2 

pe:.;g 

:.c 

.Pr~ 
Data Bat::h • 

!so Pu (SHORT ~T) 

~l/82.'SC 0:.'!:.·~c J80~308 
Jl.:JJ/':C ·::./:.:../'JO ;.JC23Ca 

!so 1J (SHORT ~:'} 

01/03/00 
Ol/03/00 
01/03/C 0 

ul/13/0o ooo3360 
01/:3/00 0003360 
Jl/13; DO 0003360 

Gamma (Cs & hi:~) 

12/28/99 01/05/00 9363247 

12/28/99 
12/28/99 
12/ZB/99 
12/28/"9 

01/05/0C 9363247 
01/05/00 9363247 
Ol/05/00 93632~7 
Ol/05/00 9363Z47 

GROSS A/:S 

01/10/00 Ol/:!.3/00 0010205 
01/10/00 Ol/13/00 0010205 

SR-90 BY GFPC 

o:/12/CJ Jl/:9/CC J0::121 

Rasu.lt .l.S qraatar than sample datact:i.on liiU.t but leas than stated reporting li.mit. -'na.lyte analyzed for but was not datactad 

'!ld \ 

56 
56 
56 



~anterra - St. Lo~is 

TECHLAW, INC. 

Client Sample ID: BC-3 
Quanterra, Inc. 

Lab Sam9~e :J:~9Ll50225-J03 
Wcr~ Orae~: D6F:T 
~at:~x: so:rc 

Puam.ter llasuJ.t 

Iso ?LOTONIUM (SHORT ::l') NAS ONLY MOD 
? l c. tor..!. uno, :3 E u.OCJ 

C.CSl 

I so ORANr.JM (SEORl' C'l') NAS ONLY MOO 
:lraru.u.m 234 1.35 
:lranJ.uz 235 0.15 J 
'JranJ.um 238 l. 40 

Gamma Cs-137 ' H.l.tS by HASL AM-02 

--- .~-:he:- Cetected 
Lead 210 
:..tad 212 
:.ead 214 
Potaas::.um 40 

GROSS A/B 

~ross Alpha 
~ross S.ta 

BY DOE 

:>.adion-c.c~ides 

2.5 
1.83 
l. 59 
31.3 

RP-7::.0 

30.7 
46.3 

MOD 

SR-90 BY GFPC DOE 7500-SR MOD 

0.23 

OTE (S) 

L" 

c 

MOD 

~ta. a.re incomplete V1thout the case narr.tive. 
~c J.s datarm1nad by instrument par~ormanca only. old :eaul ts &ra qraatar than tha MDC 

Tota~ 

Oncert. 
(2 .,.../-) 

:.G6~ 

1:;. 066 

0.40 
0.1:. 
0.4:. 

l.S 
0.28 
0.29 
5.4 

6.8 
7.2 

:·. 51 

Radiochemistry 

!:late Co2.lectec: 12/:2!99 :nc 
Da~e Received: :2!16;~= O?:S 

HOC 

pCi/g 

I"' • _..) 

~.094 

pCi/q 

0.13 
o.os 
0.07 

pCi/g 

·=. :4 

1.5 
c . .:.s 
C.27 
2.1 

pCi/g 

5.2 
6.7 

pCi/g 

1.8 

:so Pu (SHORT ~) 

Iso ~ (SHORT C':') 

01/03/00 
Ol/C3/00 
01/03/00 

12/28/99 
!2/28/99 
12/28/99 
!2/28/99 

Ol/:!..3/00 ·0003360 
Ol/13/00 0003360 
01/'!.3/CO 0003360 

01/05/00 9363247 
Ol/05/00 936324"' 
01/05/00 9363247 
01/05/00 9363247 

GROSS A/B 

o:.;::;,;oo 01/13/00 oo10205 
o:/10/00 Ol/::.3/oo oo1o2os 

SR-90 .ElY GFPC 
:11 /l:,..oc Ol/29/0:J co::::::::1 

Result ~· graatar than sample datacticn l~t but laaa than stated raportinq l~t. AnaJ.yta analy:zad !or but waa not detected 

Yld • 

93 
93 

94 
94 

~4 



TECHLAW I INC . 

Client Sample ID: BC-4 
Quanterra, Inc. 

:.ac Sa:n;::le :c::9L:60225-004 
~·l::::-:-: Orde::: 
Mat::::..x: 

:::J6c:: 
so:c.r:: 

:?a.:ametar Rasu.l-: Ql.ld 

I so PL~ONIUM (SHORT C"!') NAS Oh"I.Y MCO 
?!.~::::r..tu:r. :2a J.C68 u 
?lt..:t::;n~;.:rr 239/~C -c.c:: (] 

:.so URANIUM (SHOR"!' CT) NAS ONLY MOO 
Uran~Ulll 234 1.21 
·:.:-a:-• .:'...:m 235 ·:). :·35 r; 
:.Jraniu.m 238 0 . .510 J 

Ga=a C.s-:37 ' Hi.'ts by :-!ASL AM-02 MOO 
:as~c.m 137 0.32 
--- Otr:er :e::ec~ed. ?.adic:::u::l~des 

lea.d :.:.o 2.5 
::..Oild 212 1.21 
:.ead 214 1.25 
?o't.assl.um 40 32.6 
~hall.i'..llll 208 0.33 

GROSS A/B BY DOE RP-7:10 MOD 
~ross Alpha 25.5 
;ross Beu 47.8 

3R-90 BY GFPC ;jOE 7500-SR MCO 
:=on:.:.ur.t s.o c.~o t: 

:":"E {S) 

ca are incomplete without the caae narra~iva. 
C is determined by ins~:cumant pedormance onJ.y. 
ld results are qreatar than ~~· MDC 

Total 
Oncart. 
(2 ~/-) 

·=. J 98 
C.J:3 

0.38 
J. :::-:-

0.31 

0.!2 

1.5 
J.34 
:!.41 
4.7 
0.12 

5.3 
7.4 

J.52 

Racliochemi.st:ry 

Date Co.:..lected: :2/:3/99 
Cat:e Received: :2/15/99 

:so: 

MDC 

pCi/q 
.-..... --
:.10 

pC.i/g 

C.08 
J.:J~4 

J.04 

pCi/q 

~ . .:..4 

1.2 
0.21 
0.1.51 
1.4 
0.12 

pCi/q 

4.3 
6.6 

pCi/q 

0 .36 

Prap Analy:ol.ll 
Date Batc::h • 

:so Pu (SHORT CT) 
J:./J3/2C ]2.;::, OC J:J0:3208 
C:l;C3:'CO Jl/2.: :o.') UJO::JC·~ 

Iso :J (SHOR~ :::::-) 

Ol/03/00 :Jl/:3/00 0003360 "76 
:::;:)3/'.>: :·:. :.::cc J8033E~ ~s 
01/03/CO a::.;:.J/00 0003360 76 

Gam=a (Cs & h~ts) 

::.Z/28/99 

:.2/29/99 
12/28/99 
12/28/99 
12/28/99 
12/28/99 

01/05/00 9363247 

Ol/05/00 9363247 
01/05/00 936324 7 
01/05/00 9363247 
01/05/00 9.36.3247 
01/05/00 936.324"7 

~oss A/E 

01/10/00 01/:3/00 0010205 
01/l0/00 01./13/00 0010205 

SR-90 3Y :iFPC 

n:::iac GL'29/0C Jn:::::: 70 

Result ia qraatar than sample detection limit but leas than stated reporting limit. Analyte analyzed for bu~ was not datec~ed 



~an~e~~a - St. ~ouis 

TECBLAW, INC. 

Client Sample ID: BC-5 
Quan terra, Inc . 

Lab Sar:lple :D:F9Ll6J225-005 
Wcrk O=der: J6F:S 
~a~=ix: SCL:J 

Raeu~t Qual 

!so ?LOTONIUM (SBOR'!' CT) NAS ONLY MOD 
?lu::J::~um :33 
::.:....:ccn:.u!':'l. :39/40 

0.066 

C.C':7 
'J 

:so URANIUM 

Uranium 234 
UranJ.um 235 
'JranJ.Ulll. 238 

(SHORT CT) ~lAS ONLY MOD 

1.65 
0.13 

1.48 
J 

Gamma Cs-137 ' Hi~s by HASL AM-02 MOD 
0.36 

--- Ot~er Je~ec~eQ Radic~ucl~des 
:.ead 210 
:.ead 212 
:.ead 214 
?otaSSJ.UlD 40 

4.0 
1.16 
1.34 
25.9 

GROSS A/B BY DOE RP-710 MOD 
~rosa Alpha 
;ross Beta 

30.3 
44.4 

SR-90 BY GFPC DOE 7500-SR MOD 
~::on::ium ;o 0.:6 

J'!'E(S) 

IJ 

•ta are J.ncomplete w1thout the case narrat~ve. 
;c :.s dete=:i.ned by :i.nstrulDant per~o:caanc:e only. old results a.re greater than the MDC 

':'otal. 
Oncart. 
(2cr-/-) 

0.:79 

~.C66 

0.47 

0 .ll 

0. <3 

O.l7 

1.6 
0.26 
0.24 
4.2 

6.9 
7.0 

C.52 

Radiochem:Ls try 

Date Collected: 12/:.::/99 u::.; 
Dace Received: :2/1~/99 C9:5 

pe:../q 

pCi/q 

pCi/q 

pC~/q 

pCi/q 

0.!0 
0.:2 

0.09 

0-!. 7 

1.7 
0.19 
0.24 
2.0 

5.9 
6.6 

J.89 

!?rap 
:lata 

Ana.l.ya.>.s 
:lata !latch 

Iso ?u (SHOR~ =T) 

:so tJ (SHORT C'!') 

Ol/03/00 01/13/0C 0003360 
01/03/00 01/13/00 OCC3360 
01/03/00 01/:3/00 0003360 

Gamma (Cs ~ hits) 
:..2/28/99 01/05/00 9363247 

12/29/!09 
12/28/99 
12/28/99 
.:.2/28/99 

01/05/00 9363.247 
01/05/00 ~363247 
01/05/00 93€3247 
01/05/00 9363247 

GROSS A/B 

01/l0/00 01/1.3/00 oo:o:ws 
Ol/10/00 01/13/00 00l:J205 

SR-90 BY G.FPC 

Result is greater than sample detection li:zlit but less than stated reporting l.i.llu.t. Analyt:a anaJ.yzed for but was no't detected 

!'ld ,. 

91 

91 
91 

~6 



~nterra - St. Louis 

TECHLAW I INC. 

Client Sample ID: SC-1 
Quanterra., Inc. 

La.:: Sarnp.:.e 
iiork 0:::-der: 
Mat=ix; 

PSriUIUitar 

:::so •JRANIUM 

:Jranuun 234 
"J.::an>.um 235 
"Jranium 238 

I~:?9Ll68:25-JC6 
06!:1 7 
so:.:c 

Reaul.t 

(SHOEU" CT) 

:..OB 
0.092 
0. 904 

Qual 

NAS ONLY MOD 

J 

J 

GROSS A/B ElY :JOE RP-710 MOD 
;ross Alpha 23.5 
;.ross Bet.a 32.3 

'TE (S) 

ca are incomplete w~thout the :ase narr~t1ve. 
: is date::m:Lneci by ~nstrument performance onJ.y. ld results are greater than the HOC 

:rot.Ll 
:Jncart:. 
(2 (J"'"/-) 

0.34 
0.084 
0.030 

5.3 
6.8 

Rad:Lochern:i..stry 

Date Collec~ed: :2/13/99 
:..::/:.6/99 Dace Rece~ved: 8915 

Prap Anal.yaia 
!>!DC Data Data .Batc.'l It 

pC.i./q !so :J (SHOR'!' CT) 
0.07 Ol/03/00 o:./13/oo ooo336o 
0.050 Ol/03/00 01/13/00 0003360 
0.040 01/03/00 01/:.3/00 OC0336C 

pCi/q GROSS A/B 
6.0 01/10/00 01/:J/00 0010205 
8.3 Ol/:.0/0C 01/13/00 0010205 

Result ia graatar than sample ciatact.i.on lilll.it: but la.sa than stated rapor";inq li!Ut. 

Yld \ 

;2 

~2 

n 



uanterra - St. Louis 

TECHLAW, INC. 

Client Sample ID: SC-2 
Qua.nterra, Inc. 

:ab Sample ID:f9Ll6C225-007 
Wor~ Order: D6F1D 
~ar::-:..x: SOLI:J 

Par~ tar ~su~t Qu&l. 

Iso URANIUM (SHORT CT) NAS ONLY MOP 
:Jran>.um 234 ~- 46 
uranJ.um 235 0.102 3 
:Jranl.UJD 238 1.15 

GROSS A/B 3Y DOE RP-710 MOD 
Groa.s Alpha 36.7 
Gross Bata 45.5 

)TE (S) 

1:. ara l.ncomplata vithout the case narrative. 
:c ia daterminaa by inatrumant p~oraanca on~y. ;ld :asulb ara qraatar than tM MDC 

TotaJ. 
unc:art. 
(2 ,..-/-) 

0.45 
0.098 
0.38 

7.5 
6.7 

Radiochemistry 

Date Collected: :..:/:3/99 JO"" 
Jate Rece:..ved: 12/16/99 oo'~ 

Prep AnalYS>.a 
MDC Date oaea 3atc.'1 f 

pC.i/q I so '0 (SHORT CT) 
O.ll 01/03/00 Ol/::.J/00 0003360 
o.:.o Ol/03/00 Ol/13/00 0003360 
0.08 01/03/00 01/!.3/00 0003360 

pC.i/q GROSS A/B 
5.6 01/10/00 Ol/:.3/00 0010205 
5.7 01/10/00 01/13/00 0010205 

Result ia greater th&n sample detection l;Uut but lasa than atatacl raport'l.llq limit. 

'!~d ~ 

80 
80 
8C 



uanter=a - St. Lou~s 

TECHLAW I INC . 

Client Sample ID: SC-3 
Quanterra, Inc. 

:ab Sarnp:e :J:F9Ll6:225-J08 
~orK Crcier: 06?37 
~aLr:x: so:rc 

Paramatar Raault QuaJ. 

=so !JRANIUM (SHORT ~) NAS ONLY MOD 
Uranl.Wll 234 1.05 
Uran~um 235 0.17 J tJraniwa 238 :..06 

GROSS A/B BY DOE RP-71.0 MOD 
t;roaa Alpha 30.0 
.::;ro.ss Seta 43.3 

OTE (S) 

~ta ara 1.ncompleta w.1thcut the cua narratl.va. 
JC is date.cUnad by instrument pa:~oraanca only. )let rasultJII ara gr.atar than the MDC 

Total 
Oncert. 
(:Z ~/-) 

0.37 
O.l4 
0.37 

6.3 
7.1 

Radiochemistry 

Date ::)l:..ected: :..2/:3/99 
Date 3ece:ved: 12/16/99 09:5 

Prep An~yal.a 
MDC Daea Da'QS Batch • 

pCi/q I .so u (SHOR'I' CTJ 
0.13 01/03/00 Ol/13/00 0003360 
0.1:Z 01/03/00 01/:!.3/00 0003360 
::1.!3 01/03/00 01/13/CC .JC03360 

pCi/q GROSS A/B 
4.8 01/l0/00 01/lJ/00 OOlO:ZOS 
6.9 :ll/10/00 01/13/00 ~01C:ZOS 

Rasul t is greater than sa..mpla da~:<tetl.on li:au. t :::.Ut leas than stated reporting U.ml. t. 

'!~d \ 

67 
6'1 

67 



_ante::::-::::-a - St. Louis 

TECHLAW, INC . 

Client Sample ID: SC-4 

Quantarra, Inc. 

:ab Sample :D:?9::6C22S-009 
Nark Creer: DEF3A 
Ma~rix: SOLIC 

Param.tar Raau~t Qud 

I.so URAN!t."M (SHORT C'!')_ NAS ONLY MOO 

:Jrazuum 2:34 ::..13 
Ur&nl.Ulll 2:35 0.077 J 
'JranJ.um 238 1.34 

GROSS A/B BY DOE RP-7l0 MOD 
;ross Alpha 26.3 
~roe11 Beta 49.4 

:TE (S) 

~ are l.ncomplata without tha case narrative. 
~ is determined by instrument ~ormanca only. 
ld rasuJ.ts are graatar than tha MDC 

"rota~ 

Uncart. 

(2 o+f-) 

0.36 
0.079 
0.41 

5.8 
i- 6 

Radiochemistry 

Date Collected: :2/13/99 
12/16/99 

1850 
Cate ?.eceive:::: J915 

Prep A:aJ.ys1a 
MCC Oata :lata Ba t:<::h i 

pCi/q !.So 0 (SHOR'!' C'l') 

o.oa 01/03/00 01/13/00 0003360 
0.052 Ol/03/00 01/!3/CO 0003360 
0.04 Ol/03/00 Ol/13/00 0003360 

pCi/q GROSS A/B 
3.7 Ol/10/00 01/::.3/00 001C2CS 
6.9 01/10/00 :n/::.3/00 oc::.czos 

Rasult is greater than sample detection l~t but lass than stated raportinq limit. 

Y~d ~ 

98 
88 

38 



.1anterra - St. Louis 

TECHLAW, INC. 

C~ient Sample ID: SC-5 
Quanter:ra, Inc. 

Lab Sample :o:F9Ll5J225-Cl0 
We:~ Order: D6?3H 
t-!atr!..:-:: so:rs 

Pa.rlUUita.r Result 

U.ranl.Ulll 234 
U:am.um 235 
Uranl.um 238 

( SHCRT C~) NAS CNLY MOD 

:..37 
0.076 
:..18 

GROSS A/"3 :SY DOE RP-71C MOD 
Gross Alpha 
~rosa 3eta 

OTE(S) 

26.4 
39.1 

J 

ata are incomplete without the case narrative. 
DC l.S dete~ned by instrument pe.r~o~ce only. 
old :esults ara greater than the MOC 

Total 
:Jnc:.rt. 

c2 rrl-> 

0.41 
0.078 
0.37 

5.2 
5.1 

Raciiochem.is try 

Date Collected: :2/2.3/9~ ::.so 
Cate Rece~ved: :2/:6/99 J0 1 = 

Prep An&lySi8 
MDC Data Data Batc:l:l 

pCl./g ::so lJ (SHOR~ :::T) 

0.07 :ll/03/00 01/13/00 0003360 
0.052 ::ll/03/00 01/13/00 0003360 
O.J7 :ll/03/00 01/13/00 0003360 

pCi./q GROSS AJB 

5.4 Ol/10/00 Cl/ 13/00 C010205 
5.6 01/10/00 Ol/ :.3/00 0010205 

Result is great~ than sample detection liau.t but less than stated .report:.nq limit. 

Yld \ 

38 

as 
38 



~nte~~a - St. Louis 

TECRLAW I INC . 

C1ient Samp~e ID: SC-6 
Quanta:r:ra., Inc. 

:ab Samp:e :J:F9Ll60225-0l: 
~ork Order: D6F~5 
:-!at=:.x: SOL:D 

?aramatar Raau.lt Qual. 

:so URANIUM (SHORT CT) NAS ONLY !-100 
raiUum. 234 1. 48 
:.-ar:..:.u:n 235 8.89 J 
razu.um 238 ::..36 

;ROSS A/B BY DOE RP-710 MOD 
=oaa Alpha 27.3 
:oss Bea 43.3 

~(Sl 

4 are incomplete without the case na=rat•ve. 
: is datermJ.ned by i.nstr'WIIant per.t"o.::mance only . 
. d reaul ts are qreatar than the MDC 

Analyte analyzed for but was not detected 

'!'oeal 
Uncert. 
c2 r:ri-J 

0.49 
C.l:. 
0.4i 

6.1 
6.9 

Rac:U.ochem:i. s try 

Date Col:.ected: :.:::;:J/99 ::;:s 
Cate Rece~ved: :2/16/99 0915 

Prap Analya.1a 
MDC Date Date B&tch • 

pC.i/q I so u (SHORT CT) 

0.17 01/03/00 01/13/00 0003360 
o.:3 o:/JJ/Jo :Jl/13/0C COC330:J 
0.:.7 Ol/03/0C Ol/13/00 0003360 

pCi/q GROSS A/B 
4 . .1 01/10/00 01/::.3/00 0010205 
6.6 01/10/00 01/ 13/CO 0010205 

Y1d \ 

54 
5~ 

34 



~an~e~~a - St. Louis 

TECHLAW, INC. 

Client Sample ID: MC-1 
Quanterra, Inc. 

~ac Sarn~:e :J:F9~158225-Jl2 
W:::..::-.-: 8:-de.::-: :J6?~c; 
'1.: t .::- .:.:<: so:rc 

?aramat .. r Ra.sult Qual. 

:so ?LOT ONIUM (SHORT C":') NAS ONLY MOD 
? l..; ton.:.. .1rr. --- C.CSJ 

~ 
~l·.l:::!"1.:.:..!!l :J:t/~J :.::.J38 'J 

:so URANIUM {SHORT C':) NAS ONLY MOD 
::rranJ.um 234 0.78 J · . .::ca:'l~:.lr.l 23S J.:J2E "J Ur.an.1.um 238 0.87 J 

Gamma Cs-.!.37 ' Hit.s by KASI. AM-0:2 MOD 
-:::es.:.\.1~ :.37 c. 'J4 0' --- :t::e: Jetec:eci ?.ad:_cnu=l.:..des 
:.Sad 210 3.7 :.Sad :!1.2 :....27 
~a ad 214 l.07 
?Ot3.SS.l.u:L 40 J2.S 

GROSS A/B BY DOE RP-7::.0 MOD 
~=oss Alpha :!l.::l 
";:oss Beta 37.4 

SR-90 BY GFPC DOE 7500-SR MOD 
~:.r:)ntium ~0 J.:::o 'J 

::n: ( s) 

c-::a are incomplet:e "~thout the case na:::ratl.ve. 
;c ::.s date:minacl by instrwllant per:fo:::mance only. ,1:1 results are greater than ':he MDC 

Total 
:Jncar"t.. 
(2 ~/-) 

:.8'78 
C.J4S 

0.26 
:~. J4 ~ 

0.28 

c. :: 

1.4 
0 . .22 
0.22 
!:.3 

5.2 
6.4 

c.s.: 

Rad.iochem.i.s try 

Date CollecteC.: 12.':-1 :g:;; :·:·oc Cate Received: :.:. :6/9:: 29::.: 

MDC 

pCi/q 

'-'••"-

J.~"':J 

pCi/q 

a.: 
J.J9: 
0. 09 

pCi/q 

::.22 

:.4 
0.:.7 
0.22 
l.S 

pCi/g 

4.3 
6.6 

pCi/g 

0.83 

Prep Analys~a 
Daao :aat:ch f 

:so Pu (SHOR~ C~) 

-:·!/C3/0~ JL ::;CC· :c2JJ08 "n 
Cl;83/0J :c COC3JOE 

:::so U (SHORT C':) 
o::.;cJ;oo o:./13/oo aoo3360 33 
Cl/(;3/00 J~/:2/0: ·~~c.:::::J-3C 33 
Ol/03/0o c:.;:.J/Oo ooo3360 33 

Gamma (Cs i h~~s) 

12/28/99 
12/28/99 
:.2/28/99 
12/28/99 

01/05/00 9363247 
01/05/00 93632~7 
01/05/00 9363247 
0.:./05/00 9363247 

GROSS A/B 

Ol/l0/00 
01/10/00 

O"-/l3/00 0010205 
01/:3/00 00l0205 

SR-90 BY GFPC 
01/::no 01.'29/0G COl::::: 66 

Result ill greater than sample <:Wtection li:nu.t but l••• than stated. reporting liml.t. Analyte analyzed for but was not datacted 



::...cu:..s 

TECHLAW I INC • 

C~ient Sample ID: MC-2 
Quanterra, Inc. 

\~crk Crder: 
t~a ::=.:.:c 

DEF52 

Parlllll&tar RAsult QuaJ. 

I so ::?LOTONIUM (SHORT CO::) NAS ONLY MOO 
Pl'..JtonJ..\I.ZI'I 238 0.17 J 
?1-.Jt:.on.l.WD 239/40 0.14 ;; 

I so URANIOM (SHORT CT) NAS ONI.'%' MOD 
:Jran.1.um 234 0.75 .; 
·~=an:.um 2JS 0. 02 6 ~~ 

"JranJ..um 238 0.76 .: 

·~aroma Cs-137 ' Hj.ts by :v..s:::. AM-02 MOO 
:as.:.um ::l7 0.26 
--- Cthe= Sle:ec-::ed Raaior:ucl.:.des 

:.a act 210 2.4 
:.ead 212 1.12 
:.ea<i 214 0.91 
?ota.aal.um 40 31.0 

GROSS A/B :ay DOE RP-710 MOil 
;.=cas Alpha 16.4 
;ross :Elata 37.2 

.>R-90 BY GFPC DOE 7500-SR MOil 
==~::t~·J:n ?0 ),j8 •J 

:'::'E(S) 

~a ~re ~complete w~thout the case narrat~va. 
: is determ1ned by inst_~t pe~ormance only. 
:d results ara greater than the MDC 

Tot:al 
Uncart:. 

(2 ""'"/-~ 

o . .:.l 
0.10 

0.25 
0. :·4..., 

0.26 

0 .ll 

1.3 
0.28 
0.29 
5.0 

4.8 
5.4 

J. ol3 

Rad.iochemist....--y 

Jate :::ollec:.ed: l2/:.~/99 :.:O·J 
Date Re::e.:...,ec: 

MDC 

pC.:./q 

o.:l 
O.ll 

pC.:i./q 

0.08 
:·. J? 1 
0,08 

pCi/q 

0.1.:. 

:...2 
0 . .:.3 
0.20 
:...6 

pCi/q 

4.7 

6.6 

pCi/q 

i~. -s 

:.2/:.6/99 091: 

Prep Arlalys.1.s 
Dac. C&te 

Iso ?u (SHO~ ~J 
01/03/00 Ol/::.1/00 J003308 84 
Ol/03/00 01/::.:;oo ooo3JOB 84 

Iso :J (SHORT ~) 

01/:)3/00 ::1/:3/00 0003360 80 
Jl.':lJ/:'C Glil~/08 2C<J~36·:· SC 
Ol/03/00 Ol/lJ/00 0001360 90 

~ (Cs & h.:.ta) 

::..2/28/99 

12/28/99 
12/28/!il!il 
12/29/99 
::.2/29/99 

o::.;o5;oo 9363247 

01/05/0C 936324i 
01/05/00 9363247 
01/05/00 9363247 
01/05/00 9363247 

GROSS A/B 

01/10/00 01/13/00 0010205 
01/10/00 Ol/13/00 0010205 

SR-90 :9Y ;;li'PC 

Jl/l:C/IJO Ol/29/DO JC!2121 59 

Result is greater than sample detection l.i.ml.t but less than suted reporting lilUt. Analyta analyzed for but was not ctetactad 



TECHLAW, INC. 

Client Sample ID: MC-3 
Quanterra, Inc. Radiochemistry 

:ab Saxple :J:?9::6C225-014 :::ate Ccl.:..ected: :..:, :~/?9 "ric:cle 8rce:c: 
t-lat=ix: 

:c>aramat:a.r 

I so PI.::'TONIUM 

~Lt.:. t"::)r-.~u...-n :;e 
?~·..:ton.:.:Jr.. 239/~Q 

:so URANIUM 

DE?S6 

Raeu~t 

(SHOR::' :;-:) NA.S 

:•. J22 
c.c::: 

(SHORT C:'!') NAS 

Tot:a~ 

Uncare. 
Qu.a.l {:2 :r+/-) 

ONLY MOD 
C' J.C~S 

v :i.C46 

ON:.Y MCD 

Jate ?.eceive::i: 

HCC 

pC.i/q 

J.:: 
.: . 892 

pCi/g 

Prep 
Data 

Iso ?u (SHORT C'!') 

:Ol/c2:c~ :·:. ::, oc :c:~;;J8 
n/:•J.·SC c;., ::. JC ;2:~:::·3 

:so G (SHORT C'!') 

Yld ~ 

'lranl.WII 234 o. o2 :J 0.24 0 . .:.6 01/03/00 OJ./13/CO OC03360 ~3 
'Jran~um 235 0.::155 J 
:Jran~um 238 J.56 J 

Ga."'tmla Cs-137 & !iit.s by rtASL i\M-0.2 MaC 
:es.::.:!":'l :37 8.8C.J ·; 
--- Ct.:-..er J-=tec~ea :;.a a:. onll::l :_jes 

:..tad 212 0. 9l :.&ad 2l4 0.81 
?otassium 40 27.2 

GROSS A/B BY DOE RP-710 MOD 
:;ross A.lpha 19.5 
:;ros.s Be't.a 47.0 

SR-90 BY GFPC DOE 7500-SR MOD 
t:":>nt_~,..;m 3C •..: . ...: r: 

:)TE (S) 

>til are inccmp~ata without ~• ~• narrat~ve. 
JC is datarminad by inst=-nt pert"orma.nce only. )ld results ara qreatar than the MDC 

0.065 
0.22 

pC:../q 

c.J::a 

0.28 
0.29 
4.5 

pC.i/g 
5.2 

7.5 

pCi./g 
:. l 

0.050 
0.04 

,--, . .., 
1..1 • ..1.£. 

0.:3 
0.22 
l.a 

4.7 

7.3 

2.0 

Ol/:JJ/OO o::.;:.3;oo ooc3360 73 
o:/:J;oo n;:J/co ooo3Joo ~3 

Gamma (Cs • h~~s) 

:.2/28/99 01/05/00 9363247 
12/28/99 01/05/00 936::247 
12/28/99 01/05/00 9363247 

GRCSS A/E 

Ol/10/00 01/1.3/00 0010:205 
Ol/:0/00 Ol/13/00 001020~ 

SR-90 BY GFPC 

Result ia q:raataz: than sampla detection ll.DU.t but less t."lan statad. reporting lim.i.t. Analyta analyzed for but was not detected 



.ante~~a - St. Lou~s 

TECBLAW, INC. 

C1ient Samp1e ID: MC-4 

Quanterra, Inc. 

:...ab Sa..T.?le :D: :;o:.:6C22:-0l5 
~c=k Orde=: 06F50 
:vlat:::-ix: SCL::J 

?aramet:ar Result Qual 

:so PLOTONitJM (SHORT C'!') ~ ONLY MOD 
;lu:~:-1.:..-..:..rn ZJB J.J:J3 u 
· 2.:Jt:on~:.;.m =~9/40 J.'J.:.i u 

:so ORAN:t::'M (SHORT C'!') NAS ONLY MOD 

:ranl.WII 234 0.51 ;; 
::-.!nl.:.:.:n :Js •J. ·)87 r; 

Jranl.um 238 0.56 J 

:;amma Cs-137 ' Hits by HASL AM-02 HOD 

: asl. u.m. !37 0.44 

--- Ot::e:: Jetec::ec Racl.onu::l~:ies 

.a ad 210 1.9 

.ead 2l2 1.22 

.aad 2::.4 0.89 
'=''"=ass:.um 40 26.9 

~ROSS A/3 BY DOE RP-7l0 MOO 

=oss .Upna 16.2 
;;oss 3eta 39.4 

3R-90 BY GFPC DOE 7500-SR MOD 
::-::-n:.1t:.m 30 0. ~.; D 

;TE (S} 

.~a ... ra j,neomplata ~<1thout t.':le case na.::at.ive. 

C l.S deter.=1nad by 4natrumant per~or.manca only. 
ld results are greater than the MDC 

't'oal 
Onoart. 
(2 ,+/-} 

0.044 
0.0~2 

0.20 
J.G82 

0.21 

o.:s 

:.s 
0.28 
0.27 
4.4 

4.6 
6.8 

C.49 

Racb.ochem.istry 

Da~e Col.:.ected: :.:/:.4 I :;.g :..:.Jc 
Date aeceived: ::::6199 09:3 

MDC 

pCi/q 

~. ~J 

O.JBl 

pCi/g 

0.07 
c.:c 
0.07 

pCi/q 

0.16 

1.3 
0.14 
0.21 
l.3 

pCi/q 

3.8 
7.2 

pCi/q 

0.80 

Pr"'' 
Dat. 

:so Pu (SHORT CT) 

:Jl/J3.'J8 J:/1.:.. 8C scc::;os g:. 
O:./J3, J·:: ::)1.':: . .JC ::Jc:J03 ?: 

:so t1 (SHORT CT) 

Ol/C3/00 Ol/:.3/00 0003360 83 

Ol/03/00 ·n/:J;oo oooJ36o s:J 

Gamma (CS ~ h~CS) 

12/28/99 01/07/CO 9353247 

::.2/28/99 c::..;o7;oo 9363247 
:2/28/99 01/07/00 9363247 
:2/28/99 Ol/07/00 9363247 
12/29/99 o.:./07 /oo 9363247 

GROSS A/B 

01110/00 o:/::.3/oo OOl02CS 
Ol/l0/00 01/lJ/00 0010205 

SR-90 BY GFPC 

Result i.s greater than sample datact.ion lillll.t but lesa than stated reporting luu.t. 
Analyta analyzed for but was not detected 



TECHLAW, .INC. 

Client Sample .ID: MC-SA 
Quanterra, Inc. Rad.iochemis t....ry 

:...ab Samp.:.e :J:F9Ll50225-Gl6 Date Col.2.ected: :.2.':.-1/9~ 
Cate :<.ece:..ve::i: l:i::.o/99 

~ork Order: D6?5J 
~a:ri.x: 

?ar&lUitar Result 

I so ?LtrTONIUM (SHORT' ::'l") NAS 

to cal 
':Jncert. 

Qual (2 cr-t"l-l 

ONLY MOD 

XDC 

pCi./g 

Prap 
Data 

Iso Pu (SHORT C'l') 
?lu-conl.um 238 0.92 : 0.26 0.09 ·Jl/03/0o 01/:.::.;oo ooo3J08 ::.:..2 Pluton::.um 239/40 :..:J6 ... n 0.07 Ol/03/00 01/:.:..;oo ooo3:=09 112 

I :so ':!RANI OM (SHORT C'l') NAS ONLY MOD 
:Jran:i.u:n 234 0.73 J 
':Jran::.u:n 235 0.121 J 
:.Jranl.um 238 0.74 :; 

Gamma ::s-137 .. :ii'::s by l!ASL AM-02 MOD 
·:es.:.u:r. :J: J. 1:4 :.J 

--- ~<;!"!er 8ete::::ted Radionucl~des 
:.a ad 212 :..04 
:.ead 214 0.99 
?ot:assl.wa. 40 28.2 

;ROss A./B BY DOE RP-710 MOD 
;ros!!l Alpb.a 20.0 
;ross Beta 42.9 

SR-90 BY GFPC DOE 7500-SR MOD 
:=-::::tJ..u:r. 90 -O.:Jl c 

JTE (S) 

·~ are J.ncomplete w1thout the case narrativ.. 
;c i& ~ete~nad by instrument per~ormance only. 
J.ld reault:s ara qraatar then :.he HOC 

pCi./q 

0.26 
0.098 
0.26 

pCi/g 

O.J95 

0.30 
0.32 
4. ., 

pCi./q 

5.1 
6 . ., 

pCi/q 

:.52 

0.0'7 

0.085 
0.08 

J. ~ ~ 

o.::..s 
0.2l 
1.7 

4.1 

6.3 

0. :: 

Is_o U (SHORT C'!') 

Ol/03/00 
Ol/03/00 
01/03/00 

01/::.3/00 C003360 
Jl,'::.3/CO 0003360 
o:/13/00 G003360 

G~ (Cs ;. h::.ts) 

:2/:3/9~ Cl!C~ /O:J :::352:47 

12/28/99 Ol/07/CO 9363247 
12/28/99 01/07/CO 3363247 
12/28/99 01/07/CO 9363247 

GROSS A/B 

01/lO/OO o::./:.3/00 oo10205 
01/10/00 0:/13/00 0010205 

SR-90 BY GFPC 

Fo: ~nformat1onal purposes only. The detection limit does not follo~ a~gnificant figures SOP. Result i:s graata;r: than sample dataction limit but lass than stated :aport::.ng lillu.t. Analyta analyzed !or but was not detected 

73 

i3 
73 



:an~er=a - S~. Louis 

TECHLAW, INC . 

C~~ent Sample ID: MC-SB 
Quante.rra, Inc. Radiochemistry 

~ab Sa~p:e IC::9~l6022:-c:: 
wc=k Oraer: J6FSK 
~-!at=i.x.: SCL.:J 

?arameter Rasu~t 

!so ?Ltrl'ONIOM (SHORT :::T) NAS ONLY MOD 
?lutonl.Ulll 238 
?lutonl.um 239/40 

0.46 
67 

J 

+ 

Iso URANIUM (SHORT CT) NAS ONLY MOD 
Jra.n:..um 234 
Jran:.um 235 
Uranl.um :238 

0.53 

0.102 
0. 72 

J 

J 

J 

Gamma :::s-137 ' lU.ts by :-iASL AM-02 MOD 
:esl \.:.:n :J"7 C.C:J5 
--- Ot~e= Je~ectec ~adionuc:~jes 

:.ead 210 
:.aad 212 
Aad 2!4 
?otaasium 40 

1.50 
0. 94 
0.75 
30.4 

GROSS A/B aY COE RP-710 MOD 
;.ross .Upha 
;ross 3ata. 

13.9 
37.7 

SR-90 BY GFPC DOE 7500-SR MOD 
:r:::ci·.; .. :n 90 -O.J~ 

)TE (S) 

'J 

.ta a.ra >.ncomplet:e wl.thout the case narrab.ve. 
C is datarmJ.nad Dy instrument par~ormanca only. ld raaulta are qraata~ thAn the MDC 

Total 
Uncar-:. 

(2 a-+/-) 

o.a 
:3 

0.19 
0.084 
0.23 

C.Q7:) 

0.90 
0.19 
0.17 
4.6 

4.5 

s.a 

0.5~ 

Da::e CoL.ected: :..21:.4/99 :.:sc 
:)ate ?\ece:..·,;ed: ::/:.6/99 09lS 

MCC 

pCi/q 

0.12 
0.07 

pC.i/q 

0.11 

0.098 
0.06 

pC.i/q 

J.l'i 

:..s 
0.:.4 
o.:.a 
:..3 

pCJ./q 

4.3 
7.6 

pCi/q 

0.95 

I? rep 
::ata 

:so Pu (SHORT CT) 

Ol/03/00 o:;::.:.;oo o00330s 
Ol/Q3/00 Cl/l!/00 0003308 

:.so cr (SHORT C'!') 

01/03/oo o:.;u;oo ooo3360 
Ol/03/00 n/:.3/00 ooo3360 
Ol/C3/00 a:./:3/0o oco3360 

Gamma (Cs &. !l..:.ts) 

12/28/99 
12/29/99 
12/28/99 
:.2/28/99 

01/07/00 9363247 
01/07/00 9363247 
01/07/00 9363247 
o::./o?;oo 9363247 

GROSS A/B 

01/10/00 Ol/l3/00 001020:: 
01/10/00 01/13/00 0010205 

SR-90 BY GFPC 
o:/~:;J·J :Jl.<:S>;cc Jo::::l 

For >.nformationa~ purpoaea only. Tha detection ll.mit doea not fo~~ow si;nificant figu.raa SOP. Resu~t is greater than sample dataction limit but lass than stated reporting 11 m1 t. Analyta analyzed for but waa ~ot datactad 

Y1d \ 

100 
.:.oo 

98 

98 
98 

63 



:ante~~a - St. Louis 

TECHLAW, INC. 

Client Sample ID: CC-SB 
Quanterra, Inc. 

Lab Sam~:e :J:F9L218:15-0C: 
/io!"k 0:-der: 
Ma-:r:.x: 

?ara...metar 

D6MC'A 
so:w 

Raault Qual 

Gamma Cs-137 ' Bits by RASL .li.M-02 MOD 
=~~~Ur.l l'~ :1. :n 7 J 
--- Ot~~er Jet~c::ed Radionucl~ct<i!S 

:..c:=.n.J.um 228 1.52 
~a ad 210 3.::. 
:..a ad 2!2 1.25 
~a ad. :zu 1.26 
?ota.SI!I.l.WD 40 24.6 
:'h~ll.l.WD. :208 0.51 

TE: (S) 

:a are :i.ncomplat:a w.i.thout the caae narrative. 
: 1s cleteriii.:Lned. by .i.nat=-ant per.l!or:aanca only. -d results are g%:aatar than the loliJC 

Analyta analyzed tor but was not detected 

To>:al 
unear1:. 
(2 o+/-) 

·~. J 8 E 

0.38 
1.4 
0.23 
0.24 
4.3 
0.:3 

Radiochemistry 

Date Collected: 
Date ::\eceivec: 

:..:/:S/99 
:2/:8/99 

:345 
JB3C 

Prep AnaJ.ys>.s 
MDC Oata Data Batch • 

pCi/q Ga=a (Cs ' h.l.ts) 
o.:a :2/28/99 o l:'C s ;oc 9363:4~ 

~- 0.57 12/28/99 01/05/00 D6.324i :..2 12/28/99 01/05/00 93 63247 o • .:.s :.2/28/99 01/05/00 936324? 0.20 :.2/28/99 01/05/CO ;35324 7 1.6 12/28/99 01/05/00 9363247 0 .::.4 12/28/99 Ol/05/CO 9363247 

"!let " 



~anterra - St. Louis 

TECBLAW, INC. 

C~ient Sample ID: CC-SB DOP 
Quan terra, Inc . 

Lab Samp:e !J:?91210l:5-0G1X 
~ork O=de~: D6M~A 

Mat=i.x: 

Par...,..ter Resu~t 

Gamma Cs-137 ' Rits by KASL AM-02 ~D 
·:es~um 137 J.:Je ., 

--- Other De':ec'":ed Radionucl::..des 
I.aad 210 2.9 
:.ead 212 1.32 
Lead 214 1.05 
l?OtllSIIl.llm 40 26.0 
':hL.l.ium 208 0. 42 

::l'!'E (S) 

~ta aza .ulCOmplete without tna c:a.se narrative. 
)C ::.a determined by instrument performance only. 
>ld results are qr-tar than the HOC 

Analyte analyzed for but was not datacted 

Tot:&.l 
Uncert. 

(2 a+/-) 

C.J95 

l.:J 
:l.33 
:l.J7 
4.3 
0.14 

Racliochemistry 

Date Collected: :2/:S/99 1345 
Date Receivec: :z;:B/99 OBJC 

Prep Anal.yal.a 

MCC Oat. Data Batc:h II 

pCi/q Gamma (Cs ' ltits) 

c.:9 1~ ;:s /99 J:/:JS/0:) 93532~-:' 

1.1 12/28/99 01/05/00 9363:24"; 
0.15 :..2/28/99 01/05/00 9363247 
0.20 :.2/28/99 01/05/00 9363247 
l.S 12/28/99 01/05/00 9363247 
0.11 12/28/99 01/05/00 9363247 

Y!d \ 



a::te~::-a St. Louis 

::..:. e :1. t: ::o ~ I D : E"9Ll60225 
SCL:O :-lc:.t:::.:.x: 

?a.J:a.metar ;u.ault 

METHOD BLANK REPORT 

Quanterra, Inc. - Radiochemistry 

Qu.&l 

Total 
Oncert. 
(2 ~/-) 

MDC 

Prep 
~-t:.lil 

~ ~s-137 & Bi~3 by HASL AM-02 MOD pC.i./q Gamma (Cs & h~es) 

:.ab Sample ::o 
An&lys~s 

~&ca Batch • 

F9L290000-24iB :e~:u::-. :3' -O.Gl8 :.GJ9 ::::9199 8l,'C5: C2 ?JO::.;"'"' 

-c.:s 
:an~·.:m 

: an.l ·..:.:n 2 38 -O.Cl 
--- ::her Detected ~ad~an~c:~des 

:so PLO'l'ONIUM (SHORT CT) NAS 
_:..:.:8'r • ..:.."...:.m .:38 ).J36 
_ '1: ::::~tun 233/<;C ·J .·)2:) 

GROSS A/B BY DOE RP-710 MOD 
:-:ss ;..:.;>ha 0. 2 
:oss Beta 6.1 

!j 

J 
r; 

u 

ONLY 
,. 
"] 

v 

J 

SR-90 BY GFPC DOE 7500-SR MOD 
·:~n::...:.r.t 90 -c. c :. 

:so tlRANI1:lM (SHORT CT) NAS ONLY 
a:u.um :34 0.36 J • ~::~ :.:111 235 O.Jl~ :; 
2.:':.l'..:.ID 238 o.o:~ "] 

~E (S) 

MOD 

HOD 

a are ~ncomplete ••thout the case narrat1ve. 

:. 5 

pCi/g 
·:·. ·J::J 
~:. J~O 

:?..J 

3 0 

·:. -lJ 

pC.i./g 

pC~/g 

pCi/g 
0.15 
C.J39 
~.J3l 

is datarmina~ uainq inst:umant parforsance only ~ rasul ts are q:ceataJ: t..'lmt ~. MDC 

:. . 6 

o.::s 
J.:6 
o. e s 

:.-s 

I so ?u (SHORT CT) 
•c. 080 c::C"2/0G 
0.08~ f_: j_ ,· c 3 / c 0 

GROSS ~/B 
J. 3 c:;:J/00 
4.5 01/10/00 

SR-90 BY GFPC 
C.'7S ~:/l::'GO 

!so t1 (SHORT CT} 
::!.08 Ol/03/00 
0.')92 ·:J./03/08 
:J.J6~ Cl/03/00 

Result ~• gr.atar ~n n.mpla detection limit but leaa than stated reportinq limit. Analyee ~yza~ !or but waa not detected 

FOA030000-308B 
Jl,'~l/00 :JO:J23C~ 

0:/:l/80 JCJ:::cs 

FOA:.00000-2053 
Jli:.:;c:J ·:o_c;:cs 
01/!3/00 0010::!05 

E'0Al20000-121B 
Jl.'29/CO JC:::.::l 

FOA030000-360B 
Ol/13/00 0003360 
J:/:3/JC OC033-50 
·J:/13/:JO OCOJ36Q 

33 

33 

-, 

100 
::)0 
~JO 



St. Louis 

DUPLICATE ~UA~ION REPORT 

Quanterra, Inc. Rad:i.ochem:is "L---y 
::l.:.ent Lc~ :J: 
ilo.::~ Jrde:: ;;: 
:latr:.x: 

F9Ll5C225 
)6F~· 

SCL:J 

Date Sa::npled: 12/13/99 
Da~e ~eceivec: :z;:~/99 

Parameter 

Iso PL\JTONTOH (SHORT C~) 

?l~r;on:.wr. :Ja 
?l:!t8n:.u~ :J3/4C 

J. J23 

0.083 

Total 
Unc:ert. 
(2cr+/-) 

pC.i./g 

u 0.052 
0.073 

Batc:h !+: ~003308 

I so ORAN:ruM (SHORT C'l') pC.i./q 

~=an.:.·..un 234 1.46 0.44 
~ra~ium 235 0.12 .; 0.10 
:1=-an~um 238 l. 64 0.48 

Batch I: 0003360 

GROSS A/3 3Y DOE RP-710 MOD pC.i/q 
,::;ross Al;:ha 34.J -. 3 
:::;r-::ss Seta .J3 ' 4 7.:. 

Batch t: :)010285 

;on: (S) 

ata are incomplete Wl.thout the c:aae narra.Uve. 

DUPL!OD: 

' Y~cl iWm.Llt 

I so Pu .<SHORT C':') 

<:-4 ·: 0 ~08 u 
94 C.063 u 

rsar::olel :1003308 

I.!lo \J (SHORT CT) 

82 l. 49 

32 0.101 :; 

32 1. 89 

To cal 
Unc:ert. 

(:Z cr+/-) 

c. 0 9 98 

:J.J"3 

!Duo.:..::.ca.te: 

0.43 

0.091 

0.52 

•Sample• JCc:3360 rouplicat"e'· 

GROSS A/B 

26.5 O.J 
4S . .S 7 ' 

:samo.:.e~ O:J:::J5 ~:u::::.::..ca-:e~ 

'< Ylcl 

92 

9C 

90 

?0 

alcula.tions are performed before roundinq to avoid round-off error in calculated rasu~ts 

Result ~s qreatar than sample detection ll.m~t but lass ~~an stated reporting l~t. 
Analyts analyzed for but was not detected 

F9Ll60225-001 

130 

28 

F9Ll60:225-00l 

:a 
14 

F9Ll60225-00l 

'-R?S 

\?.?C 



~ante~~a - St. Louis 

TECHLAW, INC. 
Client Sample ID: BKGSD-09 

Quanterra, Inc. Rad.iochem.is try 
:.ab Sample ::::J:A9L150222-0C: 
Wo~~ O=de=: D6D5T 

:late Col.J..ected.: :2/:4/?9 
Ja~e Received: 12/15/99 Ma'tr:.x: SOi:.IC 

Parl!UUiter Resu~t Qual 

::so :JRANIUM (SHORT CTl NAS ONLY MOD 
Uran>.Wil :Z34 3.81 
:J:::atu.Wil 235 0.22 J Uraru.Wil 238 2.98 

:TE (S) 

ta ara ~complete without the casa narrative. 
c ia determinea by in.trumant parfor.zance only. ld results are ~eater than the MDC 

l'ot:al 
Unoert. 

Prep (2 cr+/-J MDC Data 

pCi/g I so u 
0.90 0.~2 Ol/03/00 0.:.3 O.l ::ll/03/00 
J.73 0.06 :ll/03/00 

Rasul.t .ia ~aatar than sample detection l.im.it but lass than statecl reporting l.illlit. 

Ani1.4ya>.a 
Data Bat<=.h li 

(SBOR'l' C':') 

Ol/27/00 0003356 
Ol/:?7/00 0003356 
Ol/27 /00 0003356 

Y:.d ~ 

96 
96 
B6 



~anterra - St. Louis 

TECHLAW I INC. 

C~ient Samp~e ID: BKGSD-09 DUP 

Quan terra, Inc . Radi.ochem:i.stry 

~ab Samp!e :J:A9Ll5C222-00:X 
Work Order: J605T 

SOLID 

Date Collected: 12/14/9? 
Date Received: 12/15/99 

1:20 
0945 

?ar,...1:er Raault Qual 

rso ORANnlM (SHORT ::T) NAS ONLY MOD 

"Jrani Ulll 23 4 3.46 
:Jr...U.UIIl 235 0.17 J 

"JratU. um 23 8 3.05 

!:-TOTE (S) 

~ata ara ~ncomplata Wl.thout tha caaa narrat1va. 

:iDC is datanu.nad .by l.nstrument parlormanca only. 
9o1d results ara qraatar than the MDC 

Total 
Onoart. Prep 
(2 cr+/-J MCC oa:. 

pCi/g :so u 
0.87 o.u 01/03/00 
0.12 0.09 01/03/00 
0.78 0.04 01/03/00 

:; Result is greater than sample detection limit but lass than stated reporting limit. 

Analysl.a 
Da:. BatCh t 

(SHORT C"l') 

01/27/00 0003356 
o11:n ;oo ooo3356 
01/:7/00 0003356 

Yld \ 

68 
68 
68 



:anterra - St. Louis 

Quanterra Jncorpmated 
13 7I 5 Rider Trail :--Iorth 
Earth City, ,'v!issoun 63045 

314 298-85 66 Telephone 
314 298-8757 Fax 

ANALYTICAL REPORT 

Phase 2 

Lot #: P9L210115 

Ju1ie Shanahan 

'I'echl.aw, Inc: . 
750 N St Paul 

Suite 600 
Dal~as. TX 75201 

Projec:<c Manager 

February 4, 2000 

Quanterra 
EnvironmenW 

Services 



uanterra - St. ~ou~s 

CASE NARRATIVE 

Lot # F9L210115 

1. Introduction 
On December 21. 1999. samples were received at the Quanrerra St. Louis laboratory from Techlaw. A copy of tbe chain of custody and the condition upon receipt report is included with !:he analytical data. 

ill. Analytical Reswts/Methcxiology 
The analytical results for this report are presented by analytical tests. Each set of data will include sample identification information, the analytical results. and the appropriate detection limits. 

ill. Quality Control 
The QA/QC information can be found immediately following the analytical data. This QA/QC data are used to assess the laboratory's accuracy and precision during !be analytical procedure. 

IV. Comments/Nonconfonnances 
Strontium 90 

There were no anomalies associated with this analysis. 
Isouranium 

There were no anomalies associated with this analysis. 
Gamma 

There were no anomalies associated with this analysis. 
Isoplutonium 

For the water samples, MDA achieved for Pu-238 is > CRDL 1 pCi/L. This was rhe effect of reduced tracer recoveries ranging 20-30% and a higher detector background in the Pu-238 region of interest as compared to the Pu-239/240 region of interest. All MDA 's achieved are less than 1.54 pCi/L. Data is accepted to report. 
ABT 

There were no anomalies associated with this analysis. 



uante~~a - St. Louis 

METHODS SUMMARY 
F9L2~0~15 

ANALYTICAL ~P~~~~~T~ER~---------------------------------------------- ME~~~-d~C_D ________ __ Cs-137 & Hits by Gamma GAMMA SPEC Mt~T: I30 CAL Gross Alpha/Beta ;:,y 3F?C Th230/Sr90-Y90 (;a.:. Gross Alpha/Beta by GFPC Th230/Sr90-Y90 cal Isotopic Pu by A~pha Spe Alpha Spectroscopy Isotopic 0 by Alpha Spec Alpha Spect=oscopy STRONTIUM 90 S=90-Y90 cal STRONTIUM 90 Sr90-Y90 cal 

References: 

RA.SL Gamma ( Cs 
DOE GROSS A/B 
SW846 GROSS A/3 
NAS :so Pu (S~O 
NAS Iso U (SHOR 
:::OE SR-90 BY GF 
SMWW SR-90 :ay G 

DOE "DOE :-1ETI10DS FOR E:VAI.t."AT:~G ENV:RONMENTAL A...'ID WASTE MANAGEME:NJ: SAMPLES" OCTOBER l9 94 GS DEPARTMEN':' OF ENERGY HASL Health and Safety ~oratory 
NAS National Academy c= Science 
SMWW "STANDAR!:l METHODS FOR WASTE WA':ER" 

J?REPARAT::::ON 
ME':'HOD 

SW846 "Test ="lethods for Evaluat:i::g Solid waste, Physical/Cher.~ical 
Methods", Third Edition, November ~986 and its updates. 



~anterra - s~. ~ou~s 

SAMPLE SUMMARY 

F9L2~0~~5 

wo # SAMPLE# CLIENT SAMPLE ID 

D6MJA 001 c:::-SB 
D6MJE 002 CC-6 
D6MK9 003 CC-i 
D6MKA 004 cc-a 
D6MKD 005 CC-9 
D6MKZ 006 AC-EB 
D6MKG 007 CC-EB 
D6MKJ 008 GS-1 
D6MKL 009 0-4 
D6MKM 010 PM-1 
D6MKP 011 MCO-FB 

NOTB (S): 
• The malyucaJ rcsuiiS of !he samoles li.steel aaove ore presentca on <be lollow111g paces. 
· All calwlaoons ore perfonned before roundmg to avOid round-off errors m CaJCuiued 1'1:SUits. • ResuiiJ nal«< .._. ":-10 • were not detected at or above lhc stau<l JiiDJt. 
· 7!us ropon must not be reproduced, except rn full, wnhaut !he wrn!Ctl approval of tbe labora&ory. ·Results for me followmg parameters arc never fe!'Oited on a dry we.tgnt basis: ::oiDr, ~om>stviry. demiry, tl:uhpoiru. rgnitability, layers, odor, pamt filter test, pH. porooicy pressure, rcacavi<y, redol potenml, spe::lfic gravity, l!)O< tests. solids. JOiubiliry, ltmpcnlllrc. viscosory, and wcrght. 

DATE T:ME 

12/15/99 13:45 
12/15/99 10:34 
12/15/99 10:00 
1::/15/99 09:15 
12/15/99 08:30 
1:/16/99 16:10 
12/15/99 ll:SO 
:..::/09/99 15:10 
l::/13/99 20:40 
12/13/99 20:11 
12/09/99 14:40 



:anter~a - s~. ~o~~s 

THIS IS NOT AN ~ICE 
BIL:.. TO: 
Julie Shanahar.. 
Techlaw, :nc. 
750 N St: Paul 
Suite 600,TX 75201 

PHONE: 2~4 953-0045 FAX: 2l4 754-0819 

LOT ID. : F9L210115 QUOTE: 034321 
P . 0 . Nti'MBER : 
SAMPLE REC:ZIVING :JA':'E : 12/21/99 PROJECT NUMBER : TECHLAW 
SAMPLING SIT::! : ?hase 2 
REPORT RECI?IEN7 : Julie Sh~,ahan REPOR':' DATE : 0/00/00 

QUAN':' PARAMETER 

5 SOL::::>, GROSS .VB 
2 'NA':'ER., GROSS A/B 
6 '..;A:'SR, SR-90 3Y GFPC 
5 SOL.:D, SR-90 BY GFPC 
5 SOL:;::;:>, Gamma (Cs & :-:.i=sl 
2 WATER, Gamma (Cs & ::iits) 
5 SOL.:;:D, :so Plu=cni"..:l!l 
2 WATER, I so Plutonium 
5 SOLID, I so Uran~urn 
2 WATER, I so Uranium 

REPORT SENT 'r'O: 
Julie Shanahan 
Tec::U.aw, Inc. 
750 N St Pau:.. 
Suite 600,TX 75201 

PHCNE:2l4 953-0045 FAX: 214 754-0819 

;m::-
COS':' .;;MOUN':' 

55.00 :Z7S.OO 
35.00 ::::::.oo 

110.00 660.00 
110.00 550.00 
89.00 445.00 
89.00 l 78. DO 

120.00 600.00 
120.00 240.00 
120.00 600.00 
120.00 240.00 

3,898.00 



:an~e~~a - St. ~cuis 

TECHI.AW I INC . 

Client Sample ID: CC-SB 
Quanterra, Inc. 

~-~crk Crde!": 
Ma-c.:-ix: 

J6MJA 
SCL:w 

?arametar Resu~t. QuaJ. 

:so PLOTON:rlJM (SHORT C'::') NAS ONLY MOD 
?:. .. n:on.:.u:r: ::;a 8- C6C ~ 

?l~~:onlU!r. Z29/4C O.J3~ u 

!so URANIUM (SHORT C:.") NAS ONLY MCD 

'Jra:uum 234 0.84 J 
·;~an~~"' 235 ::· . .:cc ~ 

":.!raz:u.um 238 o.as J 

Ga=a C.s-137 .. H.it.s by aASL AM-02 MOD 
2es.:..~m 

. ,_ 
-~' ) . Jl7 J 

--- :)the:- Detected Rad.:..onL:c.!~::es 
.\c-:.!.n~um 228 :.52 
:.a ad 210 3.1 :.a ad ~:..2 l. 25 :.a ad 214 l. 26 
?ot:ass.1.um 40 24.6 
:7ha~:.J.um 208 0.31 

.;:aoss A/B BY DOE RP-710 MOD 
;.z:o.ss Alpha 14.4 
;.ross Beta. 33.0 

3R-90 BY GFPC DOE 7500-SR MOD 
~=::::-~t:i.:lm ?0 8.31 J 

)TE (S) 

.ta are :.ncomp~ata withou-e ":he case na::rat:.iva. 
C is dtatarml.ned by inst=ulll8nt pado:z:lllanCa on~y. 
ld reauJ.t:s a::a graatar than the MDC 

"I"o't&l 
Unc.rt. 
(2 a+/-) 

·=. Q 97 
·:. :s.; 

0.28 
) . :•95 

0.29 

0. :·58 

0.38 
:..4 
0 . .23 
0.24 
4.3 
0.13 

4.5 

6.1 

C.35 

Rad.iochenU.s try 

Date Co.:..lected: :.5/?9 
l2/99 Da c:e Recei. ·.-ed: 

MDC 

pCi/g 

J.:c 
J. -:90 

pCi/g 

o.oe 
0. 1-l 

0.1: 

pC;:./g 

0.15 

0.57 
1.2 
0.15 
0.20 
l.6 
0.14 

pC.i/g 

4.5 
6.7 

pCi/q 

1.5 

An.a.l.ys:.s 
Date Bat~~ t 

:so Pu (SHORT :Tl 

J:/C5/~~o :·:. t:""/:0 2C0516""' 

:so 1J (SHORT C'!') 

Ol/03/00 Ol/28/:JO 0003356 

01/03/00 J1,'28/00 0003356 

Gamma (C.s ; h~ts) 

:.2/25/99 

12/28/99 
12/28/99 
12/28/99 
12/28/99 
12/28/99 
.:.2/28/99 

Ol/05/00 9363247 
01/05/00 9363247 
Ol/05/00 9363247 
Ol/05/00 9363247 
o:./o5;oo !B63247 
o:./05/:lO 9363247 

GROSS A/B 

12/28/99 Ol/20/00 00l9l52 
12/28/99 01/20/00 00l9l52 

SR-90 3Y GFPC 

Result is graate:: than .samp~a detection 1illU.t but leas than stated reporting lillll.'::.. Analyte ~yzad for but was not detected 

Yld "' 

75 

75 



:an~e~~a - St. Lo~is 

TECHLAW I INC . 

Client Sample ID: CC-5B DOP 
Quanterra, Inc. 

~ab 3am~le :u:F9L2lJll5-oO:x 
;tic=:~ o=ae=: J6~JP. 
Mat=~x: SCLIJ 

?a.rame't.ar Result QuaJ. 

Ga=a Cs-:..37 ' Bits ~ HASL AM-02 HOD 
~es~:.:.m :.3! o.:::a 'J 
--- ::;:;,er De~e::ted ?.ad::.onuclides 

:.a ad 210 2.9 
:::..O.;ad 21.2 l.32 
:.ead 2!4 1.05 
Po~assium 40 26.0 
:'hall<.Ulll 208 0. 42 

GROSS A/B aY DOE Rl'-7:0 MOD 
';.ross AJ.pha 18.6 
:;ross Bau 33.3 

IT'E {S) 

ea are ::.ncomplata wJ.thout tha caaa nar:at.va. 
: is detenti.nad by instrument pedorm.anca only. ld =•sulea ara graatar than the HOC 

Analyt• ana~yzed ~or but was not detac~ad 

Tota.l 
onoar~. 

(.2 <rt/-) 

c. :•95 

:..o 
0.33 
0.37 
4.3 
O.l4 

4.8 
5.!. 

Radiochemistry 

Date CoL.ected: :.21:.5/99 :3-lS 
Da~e Rece.:.vec: 12/18/99 J838 

Prep Analya.:a.a 
MDC Data :JOICe 3atch • 

pCi/g Gamma (Cs ' hlt:s) 
J.l9 l:i::::S/?9 21/C.S/CO ~~6:.:.;~ 

l.l :..2/28/99 n;os;oc 9363:247 0.15 12/28/99 Ol/05/00 9363:247 0.20 !.2/29/99 01/0S/00 9363247 1.5 :.2/28/,.9 01/05/00 936324i o.::. ~2/28/99 01/05/00 9363247 

pC.i./q GROSS A/E 
3.7 1.2/28/99 01/20/00 0019152 
6.7 12/28/99 Ol/20/00 0019152 

'!ld • 



~ar.cerra - St. wouis 

TECBLAW, INC. 

Client Sample r.D: CC-6 
Quanter:a, Inc. 

~ab Sa~p:e lJ:f9L2:8:15-0C2 
WorK J=~er: J6M~E 
C1a:rix: SCL:J 

Paramat:ar Result Qua.l 

:so PL!JTONIUM (SHORT C':.') SAS ONLY MOO 
Plut:onJ.".lDI 238 0.16 J 
?l·..:.~~n:..u::t 239/4() 8.Gl3 u 

!so URANIUM ( SHOR"!' CT) NAS ONLY MOD 
Ura.n~um 234 0.99 J 
Ur&JUWII 235 O.l::. J 
Uran;.WII 238 l.l6 

Gamma :s-137 .;; Hits by HASL AM-0.2 MCD 
CasJ.um 137 0.21 
--- Jther Cete::t:d ?aCio::uc2.:..des 

Lead 2l2 1.22 
:..aacl 214 1.2! 
?otassJ.um 40 22.7 

GROSS A/B BY DOE RP-710 MCO 
Gross Alpha l7.2 
Gross 3ata 35.9 

SR-90 BY GFPC DOE 7500-SR MOD 
3:::::::.t1U..~ 90 -c. 19 lJ 

lO'l'E (S) 

oat:a are J.ncomplata w~thout the :aaa narra~ve. 
~ ~s detarmJ.ned by ~nat--umant ?•r~ormanca only. >old :asu1 ts are qreate.z: than the MDC 

":otal 
uncart. 
(2 tr'"/-) 

0.12 
0.034 

0.38 

0.1:. 
0.42 

0.13 

0.34 
0.39 
3.9 

4.7 

6.0 

J.H 

Radiochemi.stry 

Date Col.:..ected: :2/::/?9 ::34 
Date Received: :2!13!99 J83J 

MDC 

pCi/q 

0.14 
c.:r:-::. 

pCi/q 

0.19 

0.07 
0.14 

pCi/q 

0.15 

0.16 
0.19 
l.7 

pCi/g 

4.0 
6.0 

pCi/g 

o.:a 

l!at:ch • '!ld ; 

Iso ?u (SHORT CT! 
01/05/00 01/27/00 OC0!;;157 91 
J:/05, ~C o:::- JO :8C':~C Sl 

:sc U (SHORT C'!") 

01/03/00 Ol/27 /00 0003356 47 
Ol./03/00 :n;:; /00 0003356 J7 
c::./03/00 Ol./:: /OC 0003356 47 

Gamma (Cs & hi~s) 
12/28/99 

12/28/99 
12/28/99 
12/28/99 

Ol/05/00 9363:247 

01/05/00 936324 7 
Ol/05/00 9363247 
01/05/00 936324 7 

GROSS A/:S 

12/28/99 01/::!C/CO 00l9l.52 
12/28/99 01/20/00 0019152 

SR-90 EY GFPC 

·Jl!L::/00 01/:9100 :JC::Zl21 7C 

Resu! t ia greater than sample detection 1.illli t but lass than stated reporting ll.m.l. t. Analyta analyzed for but was not detected 



TECHLAW, INC. 
Cl~ent Sample ID: CC-7 

Quanterra, Inc. Rad.iochemi.s try 
~ab Samp~e IJ:f3~::o::S-003 
WorK Jrcer: J6MK~ 

r:ate Col.2.ected: :..: i :..: • ?9 
sc:..:~ 

?a:ame~er Resul:: Qual. 

I so ?LUTONl:tJM (SHORT C':') NAS OZ.."LY MOC 
Pluton~= 238 0.18 .; 
?!.~t:;::.:..~rn 239140 0.031 0 

I so T.i'RANIUM (SHORT C'l') NAS ONLY MOO 
UraiU.um 234 0.99 J J:-an.,;.u..T. 235: 0.0~5 v t1ra.n1um 238 0.76 :: 

Gamma Cs-l37 & rtits by HAS~ AM-02 MCD 
:es:..uw 137 

--- Ct:~er Je':ec-:ed 
:,ead 210 
Laaci 212 
:.eaci 214 
?otaas.J.um 40 

GROSS A/3 

~ross Alpha 
;ross Seta 

BY DOE 

Radion·.:.·::l ie!es 
3.3 
1.16 
0.83 
35.7 

RP-710 

18.6 
32.9 

MOO 

SR-90 SY GFPC DOE 7500-SR MOO 
:~ror:t1u:r. 90 -G.33 

JTE {S) 

"J 

[) 

.~a are •ncomplata w~thout the e&aa narrat.ive. 
:c i3 daterm~nad by instrument per~ormance on~y . . lei results are greater than the MDC 

':'oc:a~ 

Un0111rt. 
(2 cr+l-) 

0.12 
0.056 

0.45 
:.C9~ 

0.39 

C.J72 

1.2 
0.30 
0.31 
4.2 

5.1 
6.4 

C.47 

Ja-:e Rece.:.ved: 

.?rap AnaJ.ye :..s 
MDC :l~ts :l .. t:a Ba':.ch ~ 

pc:../q I so ?u (SHOR':: =-::) 
0.15 01/05/0:J Jl!::-:' /00 JCO~l67 
c.~~ Ol/0~/:C ·J l.. - ~c::::.;; 

pC.i/q ::sc u (SHOR':' =~' 0.! Cl/03/00 Q:/28/00 00033~6 ·:.:.: JL JJ,'JS ,: :. i :3 I ~ ,· >:~c.::.:=-:: o . .:.s Jl/03/00 01,'28/00 00033~6 

pC.i/q Gamma (Cs & luts) 
0.:5 l:/28/~9 J'-; 85/ CC• ~.-:-::::~-

:.2/28/99 01/05/00 9363247 0.20 1.2/28/99 Ol/05/00 9363247 o.:s .!.2/28/99 01/05/00 9363247 1.3 1.2/28/99 01/05/CO n:3247 

pCi/q GROSS .vs 
4.3 :.2/28/99 01/2::1/00 0019l!:2 7.5 12/28/99 nno;oo 0019:!.52 

pc:../g SR-90 SY GFPC 
J.a4 Jl/::2/CO :.:./29/JO •J812l=! 

Result i." greater than sample ciatact;oon ~illl.:i.t but lass than statad report.ingo l~mit. Analyte analyzed !or but was not detected 

Ylci\ 

78 
-g 

36 
]6 

36 

72 



'l'ECHLAW, INC. 

C~~ent Samp~e ID: CC-8 
Quanterra, Inc. 

:an Sa~ple :o:??:21C::~-004 
l'ic=k Orde:-: D6MKA 

Paramet=ar Raault 

:so PLUTONIUM (SHORT C'!') NAS ON!.Y MOO 
?lutonJ.um 238 
Plu:~n~um ZJ9/4C 

0.20 
-o .. c:J 

J 

u 

:::so URANIUM 

!Jrani'-'1!1 234 

(SHORT C'!') NAS ON!.Y MOD 

.!. . .!.3 

J. n;; 
0.74 

0 

J 

Gamma Cs-137 & Hi.ts by HASL AM-02 ~D 
:es~ urn :r C.C~6 

--- 0<;;;.«= :J<!!tec~ed :\ddior.u=:.::ies 
I. a ad Z10 2.5 
~ad 212 ... _._ ... 
...... d 214 :..04 
Pot:ass.1.um 40 .23.4 

GROSS A/2 BY DOE RP-710 MOD 

Gross .U.pha 
Gross l3eta. 

22.3 
40.:. 

SR-90 BY GFPC DOE 7500-SR MCO 

C.7 

~OTE (S} 

:; 

Jata a~a incomplete w~thout the case narra~va . 
. 'iCC is datarm=ecl l>y instrument par1:ormance only. 
3old raaults are g~eatar than tha MDC 

Total 
Onc:.rt. 
(2 cr+/-) 

0.40 

0.30 

C'.C95 

1.1 
0.20 
:J. .!.9 
3.9 

5.5 
6. 7 

1 " .. 

Radiochemistry 

Dat:e C:o.i.lec~ed: 12/15/9'? -:9:.5 
C:ate :<.ecei·..red: :2;:.3199 Je::c 

MDC 

pCi/g 

0.19 
0.:5 

?C:../g 

0.10 
c .J72 

o.:o 

pCi./q 

:·. : "7 

.!..5 
0.22 
0.20 
1.6 

pC.i/q 

4.5 

6.6 

pCi/q 

3.0 

An&.lysJ.s 
:Jat:a aat::h ; 

Iso ?u (SHORT 

01/05/00 01127/CO 000516'7 

Iso 'J (SHORT C'!') 

0.!./03/00 Jl/.28/00 OC03356 
:::,:OJ.'JJ Ol/:S/C2 JCJJ356 
0.!./03/CO Ol/:::9/00 0003356 

Gamma (Cs & hits) 

12/29/99 
12/28/99 
12/28/99 
12/:zB/99 

01/05/00 9363247 
01/05/00 9363247 
01/05/00 9363247 
01/05/00 9363247 

GROSS A/B 

12/28/99 01/20/00 0019152 
l2/28/ 99 01/20/00 0019152 

SR-90 2Y GFPC 
CL'c1/00 0:/29/80 •)01:::::: 

Result is greeter than sample ct.taction liliU.t but lass than sta~d reporting l.i.Jtit. Analyta analyzed for but was not datactad 

Yld ~ 

75 

iO 

70 

13 



-1an:.e=-::--a St. :::...ou.:..s 

TECHLAW, INC. 

Client Sample ID: CC-9 
Qu.anter::a, Inc. Radiochemi.stry 

~ , a a Js:::c 
Lac Sac~le :~:f9L2:J:l5-0CS 
Wcrk Jrcer: J6MKD 

Da t.e Coll.ected: 
wa::e :<.ece:.vec: ... ::!: ?9 sc:.:o 

'l'Otal 
trncar~. 

i'rep Ana.l.yS.l.S S'arameter Result cuu (2 ""'"/-) MDC Oaa. Daa. 8&1:::.."> 

I so PLUTONIUM (SHORT CT) NAS ONLY MOD pc=.;q I so ?u (SHORT -~) 
t"l· .. r~:::nJ.um :38 G. :2 v ·::,:.::' co J,l.;;:- ·c; J JC J.S ~ 6-:' ?lu":onJ.um 23~/40 0,:3 .; o.:o o.::...:.. o::../05/00 ~1/2"7 /CO 'J005:.67 

I so URANrtlM (SHORT CT) NAS ONLY MOD ?C=./g ::so ':] (SHORT ::':') UranJ.w:l :234 ~.82 J 0.31 o.:8 01/03/0C :1;::!9/00 0003356 'J~an:.·..:.:r. :25 J.J42 CJ ) . :68 J. : 1 01,'03/C·: :~, :sn;: JCG3~s.; uran:.um 238 0.31 .; 0.31 0.09 01/03/00 J:./::B/00 0003356 

Gamma Cs-137 ' Hits by HASL ~-02 MOD pCi./g Gamma (Cs & :ti. ':.S) ..:e.s..:..:.;:r. :.3- -0.003 [] ~ c.:o ~.:o :2 . .-:::s /39 •.) _,. 1J5/80 ?:: 6:::2-1 "';" --- Ct.::er )etec:eri ;;.ad~onu~l:.:les 
!.a ad 210 2.7 l.4 1.2 12/28/99 01/05/00 9363247 La ad 212 :.20 0.21 0.16 12/28/99 01/05/:JO 9363247 !A ad 214 :...oo o.:..a 0.22 :.2/28/99 01/05/00 9363247 l?otassJ.um 40 21.0 3.il 1.8 12/28/99 01/05/00 9363247 

GROSS A/B BY DOE RP-710 MOD pCi/q GRCSS A/B Gross A.lpha :s.6 4.3 3.5 :2/28/9~ 01/20/00 0019132 Cross Beta 33.8 !:.7 !:.9 12/28/99 Ol/20/00 001913:2 

SR-90 9Y GFPC DOE 7500-SR MOD pCi/q SR-90 BY GFPC .3tr-:n:;.·..:.m ?C 8.05 'J 

NOTE(S) 

Data are ~ncompleta w~thout the case narrative. 
MDC ~• determined by ~nstrumant per£ormance only. 
3old :esulta are greater than the MDC 

C. 53 C.9: -:1n:.·oJ 

.; 
For informatio~ purposes only. Tbe result does not fo~low signJ.ficant figures SOP Result ~s qreatar than sample detection lim..t but lass than stated raportJ.nq l~mJ.t . Analyte analv%ad ~or bu~ vas ~o~ ~GtRc~•d 

J:/.29/00 Jc:::n 

Yld ~ 

78 

70 



~ante~~a - St. ~ou~s 

TECBLAW, INC. 

Client Sample ID: AC-EB 

Quanterra, Inc. Radiochemist-ry 

:ab Sanple ID:?9L2:01:5-006 Date Col2..ec::eci: ::.::/1&199 :..s:.J fiork Order: 
:-<.at=::.x: 

?IU"OUD&t:ar 

~am.ma Cs-137 ' 
::e~1urn :37 

!so PLUTONI:JM 

?lL.;ton1:.:.m .:.;: 

D6MKE 
'IVh':'Z?-

Reaul.t 

H.l.ts :Oy HAS I. 

0.5 

(SHORT C':'l NAS 
0 ,_ . ~' 

Date ReceiT.Ted: ::.·:3/99 v::-'"-' 

":'ota~ 

Oncart. .Prep Analys:.a 
~a:. (2 cr+/-J MCC Dat:a aat::.'l i 

AM-02 MOO pC.i/I. Gamma (Cs ' h~ts) 
r.; 2 . .2 :.o 

ONLY MOD pCi/:. :so Pu (SHORT =TJ 
J 0. ii 1 ' -

!"ld \ 

?.!.L..::::::l.:..:.m :J~/40 -·J.J23 J O.:i4"7 0.56 ~ ... _, :~/·'.::J :·1.·:: 'CJ ~c::::~9 :o 

~so URANIUM (SHORT C'l') NAS ONI.Y HOD 
:Jran.::J::-. ::" O.JS 'J 
J:an..t.um -~c:: 0. 0 :.; -
1Jranl.'....:.m 238 ~-~5~ J 

GROSS A/B 3Y GFPC SW846 9310 MOD 
Gross .;.:.Fna -1:. 3€ :1 
~r"OS.3 3e:" -0.'3 c 

SR-90 BY GFPC SMWW 7500-SR MOD 
:::=::::t.:.:l."ll 90 o.Je ~ 

~O~E (S) 

:lata ara incomp~eta w~thout the case narrativa, 

>me ill data~ by ~nst=JDent pezfo:craance on~y. 
3o~d rasu~t" "4& qraatar than the HOC 

pCi/L 

:.10 

0. 8 

C.:JSl 

pC.i./L 

:J.48 
l.G 

pCJ./L 

o.:s 

·J. :4 
c. : 
J.Q"77 

: • G 

1.9 

-. " 

Iso '.J (SHORT C':') 

GROSS A/B 

:Jl;C~/CC 0:/lC/00 O~C4l64 
Jl.'04/08 Cl/10/0J COC4:64 

SR-90 BY GFPC 

For in.format~ona~ purpo... on~y, The detection U.llti. t doaa not !allow sign.ificant fiquras SOP, 
Ana~yta ana~y:ed for but was not detected 



1anteYra - St. Louis 

TECHLAW, :INC . 

Client Sample ID: AC-EB DUP 
Quanter=a, Inc. 

Lab Sanp~e :J:F9L21Jll5-C06X 
r~o:::-k 0::-de:-: 
Mat.::-i.x: 

D61·1KE 
w;..T:::R 

Result: 

GROSS A/B BY GFPC 5WS46 9310 MOD 
:i.=~::.s Al?nd 
Gross aet:a 

-0.24 

0.3 

Qual 

Gamma C3-l37 & H~ts by HASL AM-02 MOD 
-:~si'.!m ~37 -8 . .5 C' 

ron: (S) 

.ata ara ~complete •~thout the case narrat~va. 
:DC .i..s datam:i.necl by instrument »-rformance on~y . . old reaul t.s are qraater ::han the MDC 

~yta analyzed for but was not detected 

Total 
Oncar-e. 
(2 a+/-) 

c.~:. 

:. 0 

~.9 

Raci:iochemistry 

Da'.:e Collected: :::/:6/99 :.o:c 
Jate ~ece:.ved: 

MDC 

pC.i/L 

pC.i/L 

'!.8 

Prep 
Date 

An&lys:~.a 

Date BatCh it 

GROSS A/B 

Gl/:J4/JO Cl/::.;·JC :OC42.6.; 
0:/04/CJ :)1/:l/CC JOJ4:6.; 

Gamma (Cs ' h~~s) 

Yld \ 



TECHLAW, INC. 

C~ient Samp~e ID: CC-EB 
Quanterra, Inc. Rad.iochem.is try 

:.ab Sarr.ple :D: i'"9L21Cll5-J07 
~"lc:<< Qrce~: :6MKG 

\-lATE:;. 

Rasult 

Gamma Cs-:37 & K~~s by HASL AM-02 MOD 
:es1ur.-t 1.37 -lJ.C 

Isc PLUTON:UM (SHORT CT) NAS ONLY MOD 
P:u~oniu:n :38 
?1·~-:o::.~um 239/4:) 

:so URANIUM 

'}:-an.:..u:r. :J4 

-0.18 

·J. :l8 

(SHORT C'!'l 

0 0: 
NAS 

J 

u 

ONLY 

u 

MOD 

Total 
Oncart. 
(2 ~/-) 

~ 0 8 

O.Sl 
J.J9 

8 .ll 

Date Col-lected: i2/l5/99 :.::c 
Da1:e Recei·,;ed: 

~c 

pC~/L 

14 

pC.i/L 
0 

pCi/L 

c. :J 

Prep 
Date 

12/lS. 9? CE.:O 

AnalyB:tS 
:late l!atch i 

Gamma (Cs • ~~ts) 

:so ?u (SHORT CT) 

I .so 1J (SHORT CT) 

Yld ~ 

r;::.aniu:n 235 0.03: ;; 0 0 065 c. :)87 i.L/~5/JJ :n. :S.'CO JC25l55 ~04 ·..:ran~·...:m 238 o.oz: J 

GROSS A./B BY Gl!'PC SWS46 9310 MOD 
:;~·::>SS A:..p:--.a -0. ll 0 
3=:Jss Sec a -0.:4 u 

SR-90 BY GFPC ~ 7500-SR MOD 
::ro:--.t..:..u~ 90 -·J. 25 

OTE {S) 

1.ta ua J.nco~~~plata without the ca.a narrative. 
JC: J.s datanunad by instrument performance onl.y. 
~lei raaults ara greater than tha MDC 

Anal.yta oanaJ.yzad !!or but was not datactacl 

o. :~sJ 

pCi/L 
(~. 63 
IJ, 96 

pC.i/L 
J.SC 

J. 12 

1.2 , 7 

0.38 

GROSS A/E 

Jl/04/CO C:;'::/JO •:JC4164 
~l/O~;oJ Jl;:::oJ JC04154 

SR-90 BY GFPC 

7C 



~an~erra - St. Louis 

TECHLAW, INC. 

Client Sample ID: GS-1 
Quan terra, Inc . 

~ab Sarn?~e :J:f9L2:8:15-0C8 
~ork Order: D6MKJ 

w.n.r::::R 

Parameter 

SR-90 BY ~FPC SMWW 7500-SR MOD 
St:cnt.:i.um 90 n.o 

:aTE (S) 

Qual 

ata are ~comp~eta w>.thaut the case narr~t:i.ve. 
DC :i.s dete~ned by :i.nat~nt p•r~ormance on~y. 
o~d z:-esul. ts ara graa ~:er 1:han 1:ha MDC 

Total 
Unc:ert. 
(2 ~/-) 

2.3 

R.a.d.iochemi s try 

Date Ccl:..ected: :..::.':)9199 :...slC 
Date ~ece~ve=: 12,'18199 OE30 

Prep An&lys>.a 
MDC Data Data .Batc.'l <t 

pC:i/L SR-90 BY ;;]!'PC 

0.3 Ol/Oi/00 Ol/24/CO 0007293 

Y!c! \ 

~: 



1anterra - St. Louis 

TECHLAW, INC. 

Client Sample ID: 0-4 
Quanterra, Inc. 

Lab Sam~le :J:F9L210115-0C9 
Wo::-k Orde=: 06M!C 

WATSR 

Parameter Raaul.t 

SR-90 BY GFPC SMWW 7500-SR MOD 
3t ~on-::.·.u:-. 90 0.44 

JTE (S) 

Qu&l. 

c 

tta ara inc0111p~eta without the caae mu:rative. 
:c is determined by inatrl.uMint per~o.z:manca o~y. >lei :asu~ts are grcaatar than the MDC 

Analyte analyzed for but waa not ciatactad 

1'ot&.l. 
One~~rt. 

(2 a+/-) 

J.D 

Rad.iochem.is try 

Date Collected: 12/13/99 
Da~e Received: 12/18/93 

204C 
0830 

Pr~~p JUl&lySJ.S 
MDC oaee oaee Bate.>:. ,; 

pC.i/L SR-90 BY GFPC 
::.7C :Jl/Ci ;OC Cl/2~/~0 CJC729:0 

Yld ~ 

:-: 



anterra - S~. Lou.:.s 

TECBLAW, INC. 

Cl~ent Sample ID: PM-1 
Quanterra, Inc. 

:ao Sample :D:F9L2:0ll5-Cl0 
Wcrk Order: D6MKM 

Pa::amatar 

SR-90 BY GFPC SMWW 7500-SR HOD 
.Str:mt~um ?0 

JTE (S) 

Qual 

lta a:ca .incomplete w:Lthout the case narrat.:i.va. 
}C is date::minacl by instz:umt.nt perfol:lU%\Ca on1 y. 
:ld raaulb a:ca greater than the MDC 

Analyta analyzed for but was not datacted 

'l'otal 
Unoert. 

(2 ~/-) 

::>.39 

Ra.d.iochemistry 

Date Co.:..le:::ted: :2,'13/99 ;:c:: 
Cate Received: :2/:8/99 J830 

MDC 

pCi/I. 

J. 65 

Prap 
llata 

SR-90 BY Gl"PC 

Batch t 

Cl.:87:'CC c::24/SC 0~07:93 



anterra - St. Louis 

TECHLAW, INC. 
C~ient Sample ID: MCO-FB 

Quan terra, Inc. Ractiochemistry 
Lab Sarnp:e ID:F9L21Cl:.S-Oll 
~ork Order: D6MK? 
Matrix: 'tiATER. 

?a.r..,..t.ar Raaul.t 

SR-90 BY GFPC SMWW 7500-SR MOD 

'l'oul 
tJncart. 

QuAl. (2 <r+-/-) 

Date Colle::-=.ed: 12/09/99 Cate Received: :21:.8/99 
1440 
0830 

Pr~~p AnaJ.ysia 
MDC Da~ oa~ Batch 

pCi/!. SR-90 ElY GFPC 

• 
::ronti'"-"11 9G -0. 52 0 . .;e 0.86 ·:110~!0~) J:../::1/JO JCJi293 

~(S) 

:a are incomplete without the case narrative. 
is detar=inad by instrument performance only. d results are greater than the MDC 
~yta analyzed ~or but was not detect~ 

Yld. ~ 



.:.ante:::-:::-a St. :.cu:.s 

::::.:.e:-.t Lot :D: 
:-tac.:-.:.x: 

?ar...-ter RAaault 

Gamma ::s-137 .. E:its by HASL 
:-=s1u..rr. .. -J. Jl3 
R.ac~CJ::t ·:2.26 i -·..J. l6 
"aa~u:n -.....,= 

-~- -s.:: 
·..:ranl U."Tl :::s -·J . ..:5 
~;.c .;,:1~ :....:.m 238 -c a: 

I so URAN:r~ (SHORT C'::) NAS 
Uranl.um :234 0.100 
Ura.::iwr. :JS J. Jl.: 
:J:an~uw 238 •}. 044 

METHOD BLANK REPORT 

Quanterra, Inc. - Radiochemistry 

QuaJ. 

AM-02 MOD 
;J 

~ 

u 
u 
.J 

ONLY MOD 

J 

.J 

'J 

Total 
Uncert. 
(2 rr<-/-) 

pCi/g 

l.': 

pCi/g 
0.073 
O.JZ? 
J.:48 

?rep 
~at:e 

Gamma (Cs ' hl.ts) 

J.C6E 
' . -. c 

J.:s 
C.35 

:.-5 

:so 

0.066 
O.J€9 
J.C~~ 

:J (SHORT CT) 

01/03/00 
o:..'a:;/C:· 
Ol/J3 /CC 

rso ?LUTONitJM (SHORT C'.:') NAS ONLY MO.C Iso ?u (SHORT CT) 

.:...o.b s-=P.:. .. :n 
Anal.y8l.8 
~aea Bat~~ • 

F9L2 90000-24 7B 

FOA030000-356B 

01/:2"7/00 0003356 
J2::-:-:so JO:JJ350 
Cl/::":/OC JJ03356 

E'OAOSOOC0-167!3 

?lei .. 

95 
95 

?5 

pC.i/g 
0. J 3- c.:' 

:J.C?O 
=·:J :Jl/2~ /CC• 000516"7 C:J ?l:..::onJ..u.:n 239;~C 

SR-90 BY GFPC 

-J.J038 

:JOE 7500-SR MOD 
-0.05 

GROSS A/B BY ~OE RP-710 MOD 
-~ross Alpha ·=·. 6 

JTE (S) 

u 
u 

•ta ara J.ncompleta w1~~out the case narrat1ve. 

~-6 

·c ;.s data.J::liU.necl us:L.nq instrwllen"- performance only 
lei results are greater than the MDC 

SR-90 BY GFPC FOA:.20000-121B 
:;:/:.2~'JO Jl/2?/CO JC::::: 74 

pCi./q GROSS A/B E'0Al90000-152B 
3.7 ::::.'28/?9 o:;::::~no ·)0191::: 
6.: 12/28/99 81/::J/O:J CJl?-!32 

Result is greater than .!l&mpla detact~on limit but laaa than stated reporting l.i:i~. Analyta analyzed ~or but waa not detected 



~ante~~a - St. Louis 

METHOD BLANK REPORT 

Quanterra, Inc. - Rad:i.ochemi.stry 

Clier:t :.ot ID: 
"lat=:.x: 

!:9L~:.OL.J 
i\'AT~?. 

Parameter Result Qual 

GROSS A/B BY 3FPC SW846 9310 MOO 
:;::-oss .'l.l.,na J.45 u Cross Beta 2.8 J 
::nva.l.~a 0.0 

SR-90 BY GFPC SMWW 7500-SR HOD 
~tron c:..'.;rn 90 ·).:a u 

Ga=a Cs-137 & Hits by liAS I. AM-02 MOD . .;...T:e:-.:.c:.llr!'. :::c -4 . .; ") 
:~5:.'..:.~ 137 -4.6 J :oca:: 60 ll ,. 

c ::nval.i.d 0.0 

I so ?LUTONIWM (SHORT C':') NAS ONLY MOD 
?1:.:-::cn~t:..m 23e 0.12 t: ?l·..:.t8:1L.:.m =3~110 :J. :9 u 

I so URAN:roM (SHCRT CT) NAS ONLY MOD 'J.=an.:.l!::"l 234 o.o:s r; ·Jrar.:..u::: 235 ) . :J43 J '...lran.:....Jm 2~8 -0.01 u 

JTE (S) 

ca are ~ncomplate without the case narratJ.ve. 

Tatal 
Unc:ert. 
(2 .,+/-) 

pC.:../L 
~~. ~ 3 

1.2 
0.0 

pC.i/I. 
J.J~ 

pCi/L 
3. s 
- < 

:o 
0.0 

pCi/L 
·c .37 

G.32 

pCJ./L 
::.c=: 
C. C·9C 
Q.Cl4 

C ~s determined ua~nq ~nat:ument parfor.manca only :;_a rasu.l ts are gra&tar than the MDC 

Prep 
MDC Data 

GROSS A/B 
~ --.... o'::l J~/C-4/CO 
:..:. Cl/04/00 
0.0 o:.;o4/0o 

SR-~0 BY GF?C 
J. 53 Jl :c•7 /OC 

Gamma (Cs & hits) 
-- u:/lS/~:J 
lt :Jl;:a;oc 
24 Cl/18/00 
0.0 01/18/00 

~so Pu (SHORT CT) 
0.87 G 1.'2~ /CO 
0.66 Cl/:::5/JO 

:.so T] {SHORT CT) 
C.l4 o:i2S/CO 
o.::o Jli::S/00 
c.: 4 ·:l/~5/0Q 

Raault ia graata:r than sample detection liJUt l:n:lt less than stated reporting limit. Analyta analyzed for but waa not detected 

::.a.b Sample :D 
Analys~s 
Dace .:latch * Yld 

FOA040000-164B 
::/::.'8C ::e-ns~ 
01/:..:./0C 00041~4 
Ol/!:.;oc co04154 

:"OA07C000-293B 
.. .J.: :.; /']8 ::,c ... :~:: .'!r, 

FOA:S0000-1458 
Jl/:C/8G JO!.:l>1S 
Cl/20/00 :c·:3:-l:: 
a:::o;:o:: )C!Sl.;~ 

01/20/CO 0018145 

l!'OA250000-149B 
o:/:a;oo oc:;u:. )~ 

0:/2E . .JO CC2o:~9 ]; 

FOA250000-l55B 
:J:/:CB/00 x::::;;rss 8i 
Cl/23/00 C:J:25.1.::5 8"' 
:J;./:9/JG oc::srss 9"' 



.:an terra St. Lct;.is 

·:l.:.ent :,ot: :o: 
~at:=ix: 

Laboratory Control Sample Report 

Quanter:a, Inc. - Radiochemistry 

La.o Sample :::l 
Total 
Unc:.rt. 
(2cr+/-l ·:X: Cont=l 

Paraael:ar Sp.1.ke Amou!'lt Result 
' :!:..d \ Rae 

!so ?LU'!'ONI'CJM (SHORT Cl') NAS ONLY lo!CD pCi/g lso Pu (SHORT CT) FOA030000-308C P.:.:.~ton.:...:m ::Js 3.6 ::.o c.:s - ::o ?lut::~~u.T. 239/~0 :::. 4 

Batch ,., 
~~.3 

'JCC3308 

Iso t1RANIUM 
crranJ.c:m :34 
U:-an~urn 238 

(SHOR~ :::'!') NAS ONLY MOD pCi/g 
D' \... • 

5.Jl 

Batch 4: 

~ROSS A/B 3Y DCE RP-ilC MOO 
'3.r::ss .;l '?·-:a 
:.;rcss ~eta :6.3 

.:latch •= 
SR-90 BY GFPC DOE 7500-SR MOD 
3tr.:nt:.:.:.rr. 90 

Batch 4: 

s. 3 
5. 9 
:·GCJJ60 

pC.l./<; 

=~.0 

JOlc::cs 

pC::../g 
9.2 
OO<:l;:: 

Gamma Cs-l37 ' ffi~s by 3ASL AM-02 MOD pCi/g Ces:.ur:-. ~8980 

aatc.'t it: 

NOTE (Sl 

:S3CC 
?3632-1? 

+ 

MDC is del:erllll.ned by .ins=\llllllnt parfomance only 

:.3 

: . c 

:.C4 

Analys1.sDace 

lso L iSHORT CT) 

·=. J~ 
AnaJ.y.sJ..sDa ta 

GROSS AtB 

6.J 

AnalysJ..sDate 

SR-90 BY GFPC 
J.J 

Analys:i.sCate 

Gamma (Cs & nitS) 

~0 

AnalysJ.sOa te 

. , OJ 

sc 
~c 

2L ~J/JO 

0: /:)6 .. 66 

Calculations are p.rfo~d before rounding to avoid round-of£ error ~n calculated results 

FOA0300C0-36CC 

:'CAl00000-205C 

F0Al20000-1.2lC 

F9L29COOC-247C 
93 

+ 
+ 

For ~ormational purposes only. rhe datect.J.on limit does not fellow a1qn1ficant fi~aa SOP. For J.nformat.J.onal purposes only. The detact.l.on l~t does not fellow sJ.gnificant figures SOP. + 

1:6 



1anterra - St. Louis 

DUPLICATE ~UATION REPORT 

Quanterra., Inc. Rad.iochem.istey 
c:..:.e"<: Let :::D: 
ilc::-k Or:::er ~: 

:-!at:-ix: 

?9:..21012.5 
D6MC" 
SOL:J 

Date Samp.:.ed: :2 /lS/99 
Date Rece~ved: 12/:B/99 

Par-tar 

Gamma C5-l37 & Hits by HASL 

•J. Cl i 

To~ 
tlnc:art. 

(.2a+/-) 

pCi/g 

u J.C88 
---at~e: Jedec:ea Rad~onucl~des---Lead 21C 
:..eac 2:.2 
Lead 21~ 

?o:ass1.um ~0 
Tha~l.i ·.:m 208 

3.!. 

1.25 

1.26 

24.5 

0.51 

l.4 

:).23 

0.24 

4.3 

0.:..3 

Gam=a (Ca &; h.its) 

c.:Je 

2.9 

1.32 

l. 05 

26.0 

0.42 

r; 

Batch ~: 936324i tSamole.\ 
~ROSS A/B BY DOE RP-710 MOD pCi/g GROSS A/B 
3ross Al.pna . ' . 4. 5 ~8.-5 

..... .., 
Gz:-:ss 3eta 33.0 --- 33.3 

S<ltch ll: J019l52 1 sanole ;. 8C19:.52 

:aTE (S) 

ata are incomplete without the case narrative. 

Total. 
Oncert. 
(.2 (J +/-) 

0.895 

:...o 
0.33 

0.3'7 

4.3 

O.H 

4. 3 

~ .. 
!D\..:.pli=at.el 

\ Yld 

~cula~ons are per£orzed be~ore rounding to avo•d round-a£~ error in calculated results 
Analyta analyzed !or but waa not detected 

QC Sa.mple ::D 

Preei.s~on 

P'9L2l0ll5-00l 

:s 

1: 

F9L210115-0Cl 

!?.PO 

<Rp:; 

,P.?C 

'!'.?i: 

"'-?D 
J.9 '~RPC 



DUPLICATE EVALUATION REPORT 

Quantarra, Inc. Radiochemistry :::.:.ie~-: Let :D: 
rtlc:-k Croe~ #: 
Mat:-ix: 

?9L210ll5 
D6MK 
WP..'::'E:?. 

Date Sa:nplec: 12/2.6/99 
Da-:e Re~e~ved: :2/:S/?9 

l"ot:.a.J. 
Total 0C SiUIPle ID SAHP:t.E tln~re. CUPLICM'E Uncert. 

h:l:amete:r 
llesult C2a+/-) .. l"ld llesu.Lt {2 rr+/-) .. '!ld Prec.1.•J.on 

GMSS A/B BY GFPC SW846 pC.i/L GROSS A/B 
!'9L2lOU5-006 Gross Al;::lha -0.36 u 0. ~ 8 -0.24 0 0.6: -4:2 ';RP:: 

Gross Seta -0.9 :; l.J 0.3 :.; l.G Batch t: 000<:164 (Sarno~el 
~ Cs-137 & ~ts by HASL pCi/L Gam=& (Ca & h.1.ts) E'9L210H5-006 .:es.:.:.Jm 13'7 C.5 8.2 -8.5 :; 9.9 -:::3 ~?.PD Batch t: OC18145 ·sarno:e: 

:OTE (S) 

ata are incomplete without the case narrative. ~lculations are performed before round~q to avo.1.d round-off error in calculated results Analyta analyzed for but was not detected 



~anterra - St. Louis 

Laboratory Control Sample Report 

Quantarra, Inc. - Rad.iochemist:y 

c.:.1.en-: Let :J: F9L2:..0:i.l5 
SOLD 

?~U:lllUitar Spl.lte ~t Rasult 

!.so URANIOM (SHOR'!" CT) NAS ONLY MOD pCJ./q 
J!"an:.u~ 234 
"Jran.Lu:n .::;a 

0.01 
6. 0: 

5.5 
S.3 
0003356 

Iso PL-:JTONit!M (SHORT C'!') ~AS ONLY MOD pCi/q 
?!·~tor.~u."''. 238 
Pl~:on~~~ :3914~ 

5.29 
rJ.z:. 

Batch t: 

SR-90 3Y GFPC DOE 7500-SR MOD 
9. -:'C 

3atc.'"l 11: 

GROSS A/B SY DOE RP-710 MOD 
G::oss ;;:.pha 
G~oss Be-:a 

27.: 
2 6. 3 

:satc.'l. II: 

6.ol 

0005167 

3.: 
oo::::.n 

pCi/g 

2-t.: 
00~915:: 

Gamma Cs-137 ~ Hits by EASL AM-02 MOD pCi/q 
"89GJ 

Batc.'l t: 

NOTE{S) 

18300 
936324 7 

MDC l.s d.tarliQ.nll<l by l.nstr~nt per~o=anca only 

'l'O~ 

tlncart. 
C2 a+/-J 

:. 3 
1.4 

.. ~ 
:..s 

.8 

:.;; 
5 . ..; 

l9CO 

::.ab Sample :::0 

OC. Control 
~DC ~ '!ld ., Rae Ll.nu. ts 

lso U (SHORT CT) :5"0A030000-356C 
l.:E 
::s 

An&l.ysJ.sOate J: .':- / JC 

!so Pu (SHORT CT) 
0.: 
J.l 

SR-90 BY GFPC 

c.: 
Analysl.SOa te 

GROSS :\/8 
4 0 

6.3 

Analya.i:sDate 

Gamma (Cs & hirs) 
70 

AnalyaisOate 

E'OAOSD000-167C 
31 :o;: SB - :26 

:oJ ~3 - :: 0 

::'0Al20000-:2:.::: 
?1 ;;';J 4~ - :::6 
0:, 3.:./:'C 

F0Al90000-l.S2C 
48 - ~47 

~0 6B - :45 
0!./:8/'.)0 

F9L290000-247C 

- 28 - lF 
':1/C0/66 

Calcul•t.ions are per~ormea be~ore :oundinq to Avoia round-a~~ arro: l.n calcu~atad raaulta + ?or >.n~o=mational purposes only. ~he detection limit does not fol~ow 9l.gnl.:icant fl.gures SOP. + _...,a. -~------ ·-



ante::c:::-a St. Louis 

Laboratory Control Sample Report 
Quanter:a, Inc. - Rad.iochem.istry 

::.len: Lee. 
:~atr:..x: 

GROSS A/B 3Y GFPC SW846 93~0 MOO pCi/!. 3.:0.95 n.:.;::ha ~5.0 5;).8 
Batch t: ~C04:64 

GROSS A/B 3Y GFPC SW846 g310 MOD pCi/L Gross Beta 
?8 

Batc..'l .. , 
SR-90 3Y GF~C S~ 7500-SR MOD pCi/L S:::ont:.·..:m 3C ? . 71 

Gamma ::.s-137 & Hits by HASL AM-0.2 MOO 
:es~um :37 25J:JO 

Ilil t:::h f: 

c 630C 
00:81<15 

:so PLOTONICM ( SHOR:' ::T) NAS ONL'! MOD pCi/l:. P2.ut·:Jl'lium :~a 
P:e~ton.l..:m :J9/4C 

:::so URANIUM 

NOTE (S) 

__ .c 

l'lat:h It: CG251.;;9 

(SHORT CT) NAS ONLY MOD pCi/L 
l2.0 
1.::.o 

l'latc:h il: 

9.:i 

C02515S 

MDC i.s detarllli.nad by l.nst~nt per.f'o=ance only 

Total 
Onoart. 

<2 cr ... /-> 

5.8 

J.: 
3.1 

2.3 
2. 5 

GROSS AlB 

-. •.,; 

Atl&lys~SO&ta 

GROSS . .VB 

Anal ys~ aoat:a 

SR-90 BY GFPC 
o.:: 

G.amma (Cs & hits) 

1:)0 

Anal Y" J. aD a ta 

!so Pu {SHORT C1) 
IJ • ~ 
C.J 
Analys1.SOata 

lso U (SHORT CT) 
J.: 
J . .:: 

Analysi.sData 

!.at> Sampla :o 
OC C:>nt:ro.l 

" Yld 

FOA040000-164C 

?0A040D00-:64C 
~ J l 

FOA07:JOOC-293C 
::c 34 - ::6 

FDA180000-l45C 

FOA250000-l49C 
::c 

"' :.:c 
CL'2B/OJ 

s: 
39 

0 1 '22/CO 

FOA250C00-:.55C 
: e 129 
:. g - 1:9 

Cal;ulat:J.ons are par.f'ormed bafora roundl.ng to avoi.d round-off error ~ calculated ~asults ... 
... 

For informati.onal purposes only. The dataction l~t does not .follow s1gni~icant figures SOP . ?or informa.t1onal ?Urposas on~y. '!"ha datac-:~on !.:..mi. t -ioCIIA ... ,.~ ~,.., '"""" ....... -· ~; ---- .;:~ -·---



APPENDIXG 

Chain-of-Custody Forms 



',., CHAIN OF CUSTODY RECORD SAMPLING FIRM I CLIENT CONTACT 

1 

rHONE NUMBER 

\Q_.;_~ '-•''-J I 1:... \,. ~l .... 5""''"'"'1,-,. .. '-.. "Z...\ <:_ ~ f\4CI • "\o ,..,4 
SOUTHWEST lABORATORY OF OKLAHOMA, INC. P.O. or PROPOSAL NUMBER II PROJECT NAME 1700 W. AlbAN}' • Book<N Aooow, OklAhoMA 74012-1421 

\...n!. ~' .... ""'-•< N•-~ .......... I L...,t.,. ....... ~-...,. - 'r"-....'-"-'- z.. TM Offico: 918-2~1-28~8 • Fu918-2~1-2n9 

/ I I ANALYTICAL TESTS REQUESTED I 

SAC:~~~ ~/' f \...2_~ .4. .D I ~~/ ""'- r . ._.,. -~ 
.:;~p· ~ ... ...)"; .J"/ 

NUMBER OF ' ·i ~~ ~~<~-~ SAMPLE NO. DATE TIME COMP. GRAB LOCATION MATRIX CONTAINERS "". /.: ~ <'- fZ REMARKS 

MT-4 ll.h ,,.., 1105 ).. Mo-A,.,,,._.i..._t c.; -- ~~ l )<. y..__ 

MT-4 •z..hJ ....... noS' X I \..h~ I X X ~ ~ 
MT·dr \'1.,.., l'\"1 1\o"$ >( "-h~ I X 

MT-4 tt.h f.t", 1\05 )( ~\..\.. ) )... 

M<..O- \ t~oh/o ... 1 ~ [ " x w,.~ I X )(_ 

MU>- \ rJ,(II{, 131:1 ~ w.,~n. I )<.. X ·~c. X 

M<.a-' t t./1 /~r~ I] ( <j X We-· I.e." I 'x 
Mt.o- \ I'L/1/ ... ot t'1f17 :X W..v... I )(. 

·--

Mc..D- "t. I 't..j,/•,'1 15'!" X \J.~ \ X X 
Mt..o-t. ,z/-r/q., 15jP X w~ \ k ><.. x '-:: 

M~-1.. 1'Z./, /vi i~'/P ~- \.J,~ \ )( 

M~~-z... lt./d~ 1'5 ~.,7 X W..,_k \ ')( 

Mr..<:> -"'3 \l.;, ; ... , i4o.J 'X 1\J. ... ~ \ X. ~ 
·~~ 

t"'\t_., .. ~ lz./rf.,, \qo, X 1\J..\->-. \ X X ~ X 

M<.o • 3 ft./..,(., .. 14~ ... 'x: ~""" \ "X 

k<.P ~ '3 u.(,A"" \~00 'X; ~ ~.~ I )( 
- - '--· --· --·--·- '--- -· - --------- ~~· -

RE~:ISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 
...._~ 'C:....._A ... : ..... ~..._ 

tt/t/tlf'j \-:)00 r-._Jt~::,..... ~G> S> _') 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY (Signa lure) 

L_, ___ ---L- -·--·-

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) RELiNQUISHED BY (Signature) DATE TIME I RECEIVEDFORLABORATORYBY (Signature) 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 
iARKS: :":·~~:\\ 'SD\I..013L""1SI9 0 I 

(SR012-ll92-ill) 



• CHAIN OF CUSTODY RECORD I SAMPLING FIRM I CLIENT c_oNTACT 

1 
rHONE NUMBER 

-z_n ... - '\.1..1.'"\- 4 o~4 
\'i.!.r:'--u~:l:::.l • U...s.. ..ju\·~ "S\....c........._\., •• ....._ 

SOUTHWEST lABORATORY OF OKLAHOMA, INC. P.O. or PROPOSAL NUMBER II PROJECT NAME 
1100 W. AlbANy • Booku Aooow, Okl.t~OMA 74012-1421 ~.-.. ~ 1:::..\.,.....,_.,, N.,_~.~\ \....t..\.~ •• \-......,-~ L 

TM Ollie<: 918-2~1-28~8 • hx918-n1-2~99 

1 I ANALYTICAL TESTS REQUESTED I 
SAMPLER: (Signature) 

1~L~;l_~1 I ~h~1fd!;:/ ~ ... o· 
.. - ·0 ~ ~ 

SAMPLE NO. DATE TIME GRAB LOCATION 
NUMBER OF ~7~~hlft/ REMARKS COMP. MATRIX CONTAINERS 

Mc..o-s \ t..jsfo.o, lb4'> 'K M·~to..-J....A. c-..~,..~ ~ '5 X X X ~ ~ 'X. X. MS/M.Sf:> 

Mc:.p-<., l?.fof,., )l,OO )< W\.~~ .... J...~ t.._..,.,... ~""' 4 X X. X. 'X X X X. 

M<..o _, t't-I~A~ \~;;o '( ~ .................. 3-J.. ~- \..1-~ ~ X ')(. \(.. X. X. )(.. "" 

--

--

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 

"~~-\~--- tz/ ... foA lc:;c:o 
l"'"""\'P..r' ~ • .\. 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED FOR LABORATORY BY (Signature) 

RELINQUISHED BY: (Signature) DATE TIME !RECEIVED BY: (Signature) REMARKS: 

A.:\'v\;,'.\\ ~ "80\~0~~~S11.,.'8 ·m- I 
(SRO 12-11 '12-0JJ 



• CHAIN OF CUSTODY RECORD SAMPLING FIRM I CLIENT CONTACT II PHONE NUMBER I \~"' Lc-...w 1:"'<-- j~\i~ ~~""~ "l..J 2 - -A.., - 40.:>4 

SouTHWEST lABORATORY oF OKLAHOMA, INc. P.O. or PROPOSAL NUMBER II PROJECT NAME I 1700 W. AlbANy • B•oku A .. ow, OldA~oMA 74012-1421 
\.....QS £::::.,.\ .... """'•$ ~ ... ;~ -~-\ L&-6 .. -, ... h"l- "?\-\.~ 'l... TM Oflia:918-n1-28~8 • F.u918-U1-2U9 

ANALYTICAL TESTS REQUESTED I 
SA~P~%:~nature) Ji L 

~--- .0 I ~/,@~ (' 1/l£.-. ~~"A--,.~ - <f' ~ ( ~· ~ ~ ,_ ..r, "'<' .. 
~ , •"' ' j,.: :.· ·-

GRAB LOCATION 
NUMBER OF :p :.fJt:ff "f?t £5 4";7, REMARKS SAMPLE NO. DATE TIME COMP. MATRIX CONTAINERS 

~-3$-.!1 IZ./~oft~ 1\o-z.. '>' Ac:...J. c..... .... y ..... "5.;, I I X ><. X 

~~-~-1 u./c./o..•. H4o '><.. ~~ • ..1 (;.,.., ... ,.~ s;.\ I '><. "><... ).;_ 

A..cs-t~-z 17.../C. ~ ... tz.oo )< A.c • ..c. 4.-...,-.. s.; 1 I >-.. X \c 

t:::.4..S ·11.·3 \T .. /1./o-,q I'Z. I 0 X A-: • .9. c.... ... L,. ~ s .... , \ X '><.. '>< 

J.I;.S .. tl.· I IZ./t../'1-. It'S$ )<.. ,..:_,..;., c....'-''1' ..... 5-4~' t A X. )t 

~::.e.~-fl.•Z. IL/1../ .. ~ \t.4S X h.(~.J. ~"' ..... -s .. : \ I '( ~ '<. 

~~-4;·0 h.f ... /~ IJov X P..(lJ <...···~ ........ s,;.\ I ' ~ )(. 
-~ 

~-3-1 sz/c./'f.•t 1l3v X b...:':,..Q <::,.c....,"'O.-. !>w·, \ I >-.. ~ X 

~-3-t. ft.fi./~'1 t~4o K l:>.,.:,J L"'""''7o...., s...·., \ X ~ lt 

~-.3-~ lr./c.{'l~ ll 'i 0 X.. A....:.,J. c...."""1""" ~ . ~ ~. l A. X )( 

AL5-3-4 tt./~/61-. l4oo X ~:...:,.J.. c .... .,..., ...... s:.' \ X.. X .)(, 
-·---

N-S-E~ ''-/l,{'tcl \4\0 X A.:,, J.. <...-~.. ->" w. ... ~ \ x 
~-~ 

f>...<..S· £il \t./r./"1, i<ho X. ~::....:,J. t.-.. ....... ~~ l X X 
"--~-----·-

--

RELINQUISHED BY: (Signatutp) DATE TIME RECEIVED BY: (Signature) 

(-rt,.l..~ ....... \.._ 1'1.../!./"t.o, ~OQ ~...A,E_,._ 

.~r~ 0 -""' 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY (Signature) 

L__ __ _, 
RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME I RECEIVED FOR LABORATORY BY (Signature) 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) REMARKS: 

.____!.:::.._\ ... ~:,: \\ __ ce,o 1<.,o~ "'l..l'? z_oS I 
(SR012-1192..()}( 



• CHAIN OF CUSTODY RECORD SAMPLING FIRM II CLIENT CONTACT I [HONE NUMBER 

~"-'-'-'-.......) - ...)~\it.. '5~--~\....--.. "t rz) 'I~<·, - ~.,., u"'; ~~. 

SOUTHWEST lABORATORY OF OKLAHOMA, INC. P.O. or PROPOSAL NUMBER II 'PROJECT NAME 1700 W. AlbAN)" • Baok•• Aaaow, Okt..koMA 74012-1421 
L-. 1':::...\c,__. '""'-"~-' LJ-,.\. ... -..."--'"1 - P'-',........._ <::.... TM 0Fii«:91B-n1-28~8 • Fo91B-n1-2~99 

, I ANALYTICAL TESTS REQUESTED I 
SAMPLER:(Signature) ~ / ~~ k-L_\ I 

~df:Y I~ ~-J.~·,._\ .... t ~~ '~ .. ,. Jh. IL ~~-
NUMBER OF 

REMARKS SAMPLE NO. DATE TIME COMP. GRAB LOCATION MATRIX CONTAINERS 

MC..~oJB· \t./A/-.o,. \'Sto ,.,e X M-~J....J.. c....,._,_ 1.-l .... V\,. 4 ~ y,_ _1 '1- y... '( i-
:-rw-'8 1'1./s/-..ct IS4S X. t-1.~ l.e.~-..D c. "" ..... U...h. 4 K ·x. '{ X X. '( X 
M<o·F6 lt/"1/-f, 1~4b X ,..., __ ...._ ..,g_ R C..-._- \.)..,~ ~ '/.. X i f.. X. { i 
Cr-S. \ tt./~ ~~~ tc; lO X M·~\,. .. J!..,J. C....'"' ,_ u,.-........ ~ ~ IK 1_ i- X X_ f_ 
~~If> \'1./t•A .... I\ OS' )<.. -n.. ........ ...:,L.. c.... ... ""' L\....\....., ~ '1.. X 't ~ '{ ~~ i. Mc::J tv\":> D 

-------

--- ------- -- ------- L_ _____ ---L_ - L_ ___ 
------ --- -~------------ -

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 
~~ .Q.. 

~~/ti !-?,........_..... '(_, _,.)._. ~~" 
\'bD"' 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY (Signature) 

-
RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) REONQUISHEb BY (Signature) DATE TIME I RECEIVEDFORLABORATORYBY (Signature) 

I 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) r:RKS: / ' n n - I 
..--, ! x tl 2U /lt> UfJI 'j I~) JSR012-n92.mJ S<t> ' 



I SAMPLING FIRM 

"\'; !.b~M.I I -:u..~ 

I CLIENT CONTACT 

.J"'\i, ~--""-"- 1 
rHONE NUMBER 

(~1'Z.)~~~- ~oD"'\ 
----·· - - - -- --- - - --- ··-· -,. -.- - P.O. or PROPOSAL NUMBER II PROJECT NAME I 1700 W. AlbANY • Baoku Aaaow, Okt..ltoMA 74012-1421 

TM Ollie~: 918-n1-28~8 • Fu918-2n -n99 . '-... A..tr--.-.1 \....,l .... \-....._1 t....s-L.,~--h.-J- (-"~ ~ 

§~ 
I 

1-:PLER:(Sign:ture) ~ 
_D - \ kA--'"> tb61~ kL t~t. \ I ~"l..~,j... " 

NUMBER OF ~,-:; ,<;>. <' ~ ~ 
SAMPLE NO. DATE TIME COMP. GRAB LOCATION MATRIX CONTAINERS ,q; ~Yb /, ~~-~ ·< REMARKS 

P"-.- \..~1 11./lo/-t.., \l..:;'Z. x 1:: .. ..:,.\... t..-. . .-. \.)"""" 4 ),. )(. X X.. X ). "><.. 
FB·()., \L/14"1"1 1'3o0 'k. \'· ....... ~~ c_ ~,,...... <:.\ X x X X '>( )( >( 

# 

\4,~1 lt-/l•fo ... k A. O~,'LO ?..- ....... :>..o <- ..... ~~ q )<.. X )( k )( ')( 
J 

~~ ..... c.. ,Je•/-. \030 >< ~ .. ...... <:o ... lc..\.-.. u~ a lx. ;x X X X 'X X 
\::;.,~, ........ rr./1•/..,., I~"Z.o X S\-o. .. ~ 6r "\....h w .. ~ 4 X ><.XXX '( )c 

RELINQUISHED BY: (Signature) DATE TIME IRECEMD BY: (Signature) 

1-soo 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 
i 

RELINQUISHED BY: (Signature) DATE TIME RECEMD BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVEDFORLABORATORYBY (Signature) 

L_____ _________ . ·-- --- _L.__ ------------

RELINQUISHED BY: (Signature) DATE TIME RECEMD BY: (Signature) 

--- - -------

:~:, \\ '80 \ <c,.o8 '21 '31 -z.,4 -- - I 
[SR012-1192-0J) 



-r .. ~ l .. r:. l... 

• CHAIN OF CUSTODY RECORD SAMPLING FIRM 

11
CUENT CO'HACT 

1 
rHONE NUMBER 

"\Q:.J.-. ~..._, 1:."' .... j~...~l \ <.. 'Shs,...__\...c...._, ~ '"- - q4~ - 4o t>4 

SouTHWEST lABORATORY OF OKLAHOMA~ INc. _ P.O. or PROPOSAL NUMBER II• PROJECT NAME 

J 
1700 W. Albuy • Baoku Auow, OkiAitoiiA 74012-1421 

'-"' ~\c..._~' "-J,\-:~~ \ L..,\..-c--.lo.v-"'1-~ ......... l.. TM Ollia:918·2Jl·28~8 • F.u918·»1·2n9 

ANALYTICAL TESTS RFDUESTFD 
SAMPLER: (Signature) -) k.~,.~ I~DL!>I«-. ( ~~ lb~i~ ~~~ 
~~~~ .. ~J.. (,~~ ~..: 

SAMPLE NO. DATE TIME COMP. GRAB LOCATION 
NUMBEifOF 

REMARKS MATRIX CONTAINERS 

MLO~\ \"t.h/ ... 1. 1~10 X __l.b,....._.L..J,. "t:...- - w .... ""- ' 1)... 
MC..O. t.. \th/-.c. IC:.~'"' X ""··l-~-J....A <..-.. "". ~~ I >. 
f"\U)- 3 tt/1/ ... ~ \4.- '>< ...,.~11 c.. ............. Wo-k,.. \ x 
Mw-S \r../-&1-.·· )o4S X N .... h....J...t c.__ , .. ~~ '- x ""'~/MS•:> 
1'\(,.0- ~ lt./f>l~ ... \'LOO ')<.. M .... ~t~ c:.... w ........... I ~ -
f"\Lo -I ttla I~ 'I l~c;o X M-<"¥1-..-J.~ <:............,..., ~ ......... I ~ 
M,we- tth/"1."1 \") \0 X M··'-.~ c:._.,_ 1,-J .. ~ l 1;.. 
..,,., G 

K'l'"-4- \t/1/"f"o II OS X M'"~'- .l 0 t.... ·- \...l~ \ X 
TW-~ \'1./1/~~ ,c;£>,-;' X M, ..... l-o.....J-.1 c........-~ l x 
\"\c...P-~ \1../"1/'1•\ \44<7 'r-- 1"1, .... k.....J-.i c... ......... lw.~ 1 x 

I 

&?-\ I z./"1{¥! lc; \0 >... ~C...--- ~ \ ).. 
~--~j. \r.( •• /<1.., v~t.o )<.. 'Fc:: ......... ~~ L.. -~ ~~~ l )<. 

1 

Is~-....""',. .... /1<>/o.-. to"3o >< ~~ G.-..,\c,l.., I~ \ X. 
6-JI..t.-·, 1-c.J,a}-."\ \~0 ").( s ........ ........,. <-.,I <.I... ~~ I )( . 
\<i..,,,;..., \ r./ •• /-.., 'z.:z:.o >< s...... .. --.. ~ .... ....~-... ~~ l X 

RELINQUISHED BY: (Signature) _, DATE TIME RECEIVED BY: (Signature) 

·~~r(:.._-.).~\.\_ \y~ l't./U/If.."J ·~Cit> 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED FOR LABORATORY BY (Signature) 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 

--- ---- -··- I 
REMARKS: --- -- I 

A.,~ ... ~\\ '8~11oO~'Z..7SI4C.... "' 

[SR012-1192..(JJJ 



·rc. ;,?'"- ""!.. ..r. L.. 

• CHAIN OF CUSTODY RECORD SAMPLING FIRM I CLIENT CONTACT 

1 

rHONE NUMBER 

'"""(;: "-"' ~--....... 1;._ ..... ...),)\\ .... ~\-,. ........... a....\.......- ~l"t.) "¥\~ - (\-oo4 
SouTHWEST lABORATORY oF OKLAHOMA, INc. - P.O. or PROPOSAL NUMBER II PROJECT NAME 1700 W. AlbANy • B..Wo Aa-, OkiA~oiiiA 74012-1421 

TM Oflia:918-2J1·28J8 • Fu918-2J1-2J99 . L.,_, ~"~-, ~-h.-\ '-~-·-~ ... - f'l ~ "L 

ANALYTICAL TESTS REQUESTED I SAMPLER: (Signal118) (- ~ · ~~~ Hu~l4 ·(c£_,_, LL £ \ I ~ 
~~ .... ~ ~.;._, ,~ 

NUMBER OF 
REMARKS 

SAMPLE NO. DATE TIME COMP. GRAB LOCATION MATRIX CONTAINERS 

&\l-o.o\ LZ-/loj-c."l 1'34-c; X c::r..... • ...- (-.. "·'- ~ I k 
PA_-8."\ t%./·r~/~ ... \4't. c;' :X. ,.. .... "' ... :""" c..... ........ ~ I )( .. 
~-1.;1 lt../lo/.,rr, rz.5z X 7~ ..... ·.~ (. w~ 1 lx 
llo.- 18 ltb•/¥1 II OS' X. '"lt.. .. ~, ~L C- ....... w ... \.o., -z.. X HS/MSi) 
1=8::-'-:1 \t}J14¥1 \300 )( t-.._· ... ..:.~ ' w...~ 1 x 
------ ---------- -

RELINQUISHED BY: (Signa~ ,.. - D DATE TIME RECEIVED BY: (Signature) . -~u-~----'~ 
,.,_;.,,.,., IS c..~ 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY (Signature) 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signalule) I RELINQUISHED BY: (Signature) DATE TIME RECEIVEDFORLABORATORYBY (Signature) 

I 

RELINQUISHED BY: (SignaiiiiJ) DATE TIME RECEIVED BY: (Signalule) I REMARKS: ---

:".;-\.; \1 e,o \t.os-..-, <;- 1 4\... I 
(SR012-1192..()}] 



CHAIN OF CUSTODY RECORD 

(B, SouTHWEST lABORATORY OF OKLAHOMA~ INc. 
P.O. or PROPOSAL NUMBER II PROJECT NAME I 1700 W. AlbANy • Baok<N ARROW, Okt..ko ... 74012-1421 

Ollie<: 918·2~1-28~8 • Fu 918·2~1-U99 l..-s ~\.._,_._., t....J-..--\ L......':.~~ .. \--"'\ - \-~ '-

I SAMPLING FIRM I ~NT CONTACT___ -- I PHONE NUMBER ~ 
Tec.w.Pl~. L ... -L - b__L,__).L-5b~r-..._ J ~1').-~!/1-_<.fOQl/ l 

I ' I :""\ ANALYTICAL TESTS BE QUESTED I ~SAMPLER:(Signature) l lbJ. il\ ~ (- O , ~ 

~; 
-:::r"""" ~ ..... -ILl < ~'"""' ./] . ~-K~ .. · .. ,,-. ~v-

NUMBER OF 
REMARKS 

SAMPLE NO. DATE TIME COMP. GRAB LOCATION MATRIX CONTAINERS 

1~.1\AIY. 111-IC·I\CJ i~DO x -;~ ....... .;-,.. C. \~ t ·Looa.kr ' X _) 

1&.\\tk I y I Y.. , 
X I '1. IX 'f.. '( lA \U""' 

I; 1\,A~ ll l! ~ lJ I' I rY 
~-R1 1"\ ·ID -"J\ ILl. l "')" Y.. p/l.\/lo("'~\1"> tfJ.._ Df', t..A\..r 'I '{. 
PAi. ~ "-

J ) 

I \ x 
IP~-N'q X I Y. ;( '/.. IK 
PA-K.S .v l X ,; v I X 
1~1-n.c I l1.l-1o-~') ,lj-f( X ~~~~C-.-.i_f"'- c. .. L· k w~k(" I t 
I ~I..L-D ,I) I l y 

\ '/.. 
IN.l-o.o 1 K I '1. '/.. X '{ r-

~ v '~ ~~ I \f. ~~~-j) Dl " I 

IPN'\--5' IJ-I..li~ l.frc t I Qil ~IY"~h,. {)-..o "-,[.),. 11..\...Qk•' I \'A 
lr0\.< 1 1 '{_ J ~ .L I X. 

- ·-

RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY (Signature) 

oo 
RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED FOR LABORATORY BY: (Signature) 

._ __________ _j_ __ -L.. __ _L ___________ _j I':::;~~-..,_ . ~"'' ~"'"'"","' '""<- I 
RELINQUISHED BY: (Signature) DATE TIME !RECEIVED BY: (Signature) 

(SR012-1192-0Jf 



~.~ \ ,.? L 

• CHAIN OF CUSTODY RECORD SAMPLING FIRM I CLIENT CONTACT 

1 
rHONE NUMBER 

~~ L . .._"- "!:. ....... .._. ..)~\\·._ 'Sh ... '"-'""'-'"'- <:tt _,.,"'+''·- "fn•'"-
SouTHWEST LABORATORY or 0KLAHOMA1 INc. P 0. or PROPOSAL NUMBER II PROJECT NAME 1700 W. Alb••Y • BaokEH 1\aaow, Okldto"• 74012-1421 

L....,. f.l...\ ... --. ~\-.-.1 L.,l,~~~ - (-'\~ ---
TM Ollie<: 918-2H -28~8 • Fu 918-2H -2~99 

" ANALYTICAL TESTS REQUESTED I 
SAMPLER: (Signature).(., /:; 

1-fn.-J ,., 1--t.J •, u: '\ l v~ 
-a.~: ... , ·13~'\ ~-

SAMPLE NO. DATE TIME COMP. GRAB LOCATION 
fNYM! ER OF 

REMARKS MATRIX CONTAINERS 

r:t:..- \ 'tt/t-,/'l"t 1'140 x ~r~ .:J (_;;,.,."" s<7~' \ )\ X X.. 
--

e'-- t. \t./1> (<t•t (L\i v ><. 0c ......... G.-..,.,. \ ).... ')... X 
r..,<..- 3 lr/h/-1., 141'-' ~ 6tr,, (....,...._ .... I )<.. X ).. 

r.Jc_. ~ tl./1/-..r, i c:; o-;- )c Cc,~ ;::, c._"' ., \ X >-... ~ 

r~-s Jz/1'~/11( ... \4\ 't:o ).:_ ~,-,,"' c_ -... I X ~ X 
-~-~-

M<.· I ,t/t<J.~ I O•l '- ~ M·~~ .... J..-.. 1 c .. .,.., - \ X ·x X: 
----·-· 

M'-·'- lt/t;.f• ... rt.."" ')( I >-. X " ~ 

"1(.-) lt/t4/'l"' ,, 'S X \ )... X ')( 

I"K· 4 t't/t4~. ltjo X I ~ X X 
M<._ • S'A I zj,,.j.r, IU'>' ><;, 

' X. ~ '\ 
----

Mt· .;~ l't;, .. h, n. '>" >.. 'if I ~ '/... -~ 

-----·-

~-· tt/ll (•..-. O'\t.;' \.. s "'.17' .... <.. ...... ,, •. "' I x ). k. 
---

Sl.·Z.. I c./r~ /'Vi. v "\')) X. I X. ).. ).. 
St..-'1 ll/fllill'\ \o~S" X. l ')( ~ )(. 

----~------·-

SC...·'-1 lt/r'J/<;~. (17')"' ). 1 )'... t.. X. 
-----~- --~-

SC- S lt./olc.c. I I S ~.> X \ 
f I )c A. 'f. 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 
~- ~:::~ .... ,_~_.:,._\.'-

t~c./ .. i I SOl> ~"HV, ("')' _'\ 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY (Signature) 

----·-L_ --
., 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 

I 

RtLINQ\JISHED BY: (Signature) DATE TIME I RFCEIVEDFORLABORATORYBY (Signature) 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) REMARKS 

A,',.\.J·, \\ B,(J\ ~c:->B ~ "1 ':)n"\ f, 

(SR012-1192-0J( 



~~ 'Z. o\: Z.. 

• CHAIN OF CUSTODY RECORD KG FIRM I cLIENT _coN~CT II PHONE NUMBER 
"Ztz..-c.,.qr\ _ 4r::o,-4 

\ < ... \ ... 1..-.:!=..! j ~'- • ~h., ...> "'"-"-'-\..... ._ '-

SouTHWEST LABORATORY OF OKLAHOMA, INc. 
P.O. or PROPOSAL NUMBER II PROJECT NAME 1700 W. Alb••r • Baok<N Aaaow, Okt.~OM4 74012-1421 L~, A.l ... _, N .. \-.......... 1 \......-,\:>.~~ • ., - T~ l::..... TM Ollic<:918-2n-28~8 • Fu918-2~1-U99 

I ANALYTICAL TESTS REQUESTED I ~MPLER:(Sig~ature) .. • j r:.-L, ~· ~· ' \ I 
9////// ~"'"~~,...\...t'i3.·c f.),..~ /---1;_1'1_ l±~~r~ c- · .. c.· -::11:.~ 

NUMB R OF 
REMARKS SAMPLE NO. DATE TIME COMP. GRAB LOCATION MATRIX CONTAINERS 

'SC- <a I t;h /'\ ~ '' t.S X S•·."'-1;,_ (..,.. '......, "5".: .l z_ )<.. )\ >.. M"'>/~Vts '::> 
C.L- t t~/t<;/4~ \')4S x C-.-..1- .w ~ .... ·~'1 

J )< X ·x c 
·--· I 

C.L· t. ft./I<:.AC, IS I'> X l ). X ):. 

(_ t_ .. 3 t<.../rsl~ ,4~S' x I X.. \. >-. 
<<.-~ I£/IS"/1'i 1~1') )<. , 

X A. )( M")/MSI) '-
---

<c·~ ~0'"h' ,·Bv X I )... \. )... 
--

(_t.._ • ':) '3 1<1~111'1_ tJ4~ X I \. X r. 
Cc.- \.. ,,;,d.,, lt>"3 4 A I ~ A. X 

C<. ... I t<:/isl~ \0<>, X l X ). 
~ 

(.c ... ~ 17/~ C'ri I<) )( l 'X. ) ~ 
--~ - --~----·---

C<..~'\ ll/K,-,, og;o X "!1 lt I X X X. 
.. ---- -·--------···· 

--~-----------·· -~-------

--------·----------- ------- --~--- ---

----"-- -~-- "--~----------- ----- ---·- --- ----- -. ·--- -----

L_____ ____ - ------ -- - -

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 
~"""\- \~¥· .... , ... 

tt/tL/..._ soo --;;~~ _) 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY (Signature) 

...._ 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) RELINQUISHED BY (Signature) DATE TIME RECEIVED FORLABORA TORY BY (Signature) 

' -- -----....______ L___ ----

RELINQUISHED BY: (Signature) DATE TIME !RECEIVED BY: (Signature) REMARKS: --~- -~

1 6.,", ,...\;,·, \\ OD i Ia<..."? 'f.) ·z._ I 5o,..\ '(, 

(SR012-1192-ffl( 



• CHAIN OF CUSTODY RECORD SAMPLING FIRM I CLIENT CONTACT II PHONE NUMBER 

I ~--"''--'-.J ,h '-- ..j'V \ ,· '- ~----~ "--~ <::1 :c._ • "\~r, • 4 c:> o"'\ 

SouTHWEST LABORATORY oF OKLAHOMA, INc. P.O. or PROPOSAL NUMBER II PROJECT NAME J 1700 W. Alb••Y • Book£N AAAow, OkL.~o"• 74012-1421 
l..o::. A.,\.___, N...__~,..·,--......\ L...\.,-~ •-\--...._ -,~~--co...>·--.:..... TM Olliu: 918·2~1-28~8 • FAI 918·2~1-2~99 

I ANALYTICAL IESTS REQUESTED I SAMPLER: (Signature) 

(~~"')/ I ~~ 
~~~~~..\ ../'; .r )' 8- ~ ,j.., .. 

NUMBER OF ·' .r. v' 
SAMPLE NO. DATE TIME COMP. GRAB LOCATION MATRIX CONTAINERS kf;./..j' .Jo REMARKS 

C.C.-EB ; .. J.c;.J•.<, I I Se> ><.. c.,.,._,.;~_ .t-.1 r;u~ (~.--~ .... ~k 2 )( X :X. 

t::.<_-e:B IZ/t~/'t'' •l. I o X. ~ ........ t.l..."""C ......... ~~ \._).._h_ "t.. ')( X 'A 
--

SM-3o 1?./.,,., ... \Z..IC X. ~-~ w---~ .q 'x A t-1">/1""'\-so 
~-!"' n)t,/"t'\ \\ "?>o ~ "TA- '3 w..~ 2. X X 
SM~3o lt../n/.,""~ l"t.l 0 X Tb-) \_)~,_!->-., 4 'X Mt /t-wr) 
'$t)-lD ,._;...,f..,_, t( -.:;a ~ -,-/:::>...- 3 It I \ -z.. X. 

---
~-2. ol/ll/"<-.. I SSt> X. ~~..J...~L... u'-\' l~ -z... ~ 

·----~~ 

Ph-) t t/•'> Ia." l'S I 0 X P..-.,lv~L- w~\i u,h 
-, x ..._ 

--

TB )< \~>Q_D\ ..... -\. ,u .. ~,..-,. "'2..- )<. 
--· 

-- ------ -- - ------ -------~ ------ --- L__ -

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 
~i~. \G......-.1~ --'--

l<.}t1/'t"' \ c:; 00 (---p:.,v o ) 
RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY (Signature) 

I 

RELINQUISHED BY: (Signature) DATE TIME (RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED FOR LABORATORY BY (Signature) 

-- -~ 

RELINQUISHED BY: (Signature) DATE TIME (RECEIVED BY: (Signature) REMARKS: 

A.~---\,·.t\ ~0) ~-o"b 'Z.\S"O SL.\ I 
(SR012- 1192-{JJ) 



• CHAIN OF CUSTODY RECORD SAMPLING FIRM I CLIENT CONTACT 

1 

rHONE NUMBER 
--"\'"'-.._\..'-..._ ......... , ~ ....... ......)-v\~" 5~-1.... .... --.. Z.l<--"\'-\""\- "-\'0~ 

SouTHWEST LABORATORY OF OKLAHOMA, INc. P.O. or PROPOSAL NUMBER II PROJECT NAME 

I 
1700 W. Alb••r • Book .. Aooow, Okt.~o"• 74012-1421 

TM Olliu:918-U1-28Hl• Fu918-2~1-U99 . L..•l 6..\----~ ~\ LJ.."---'-'"'1 - -r"'-s."- z_ 

' 

~~ 
I 

SAMPLER:(Signature) h (c/#x ff \ I ~-'K'-......Q.-: ... , ... c~~- Sl. ·-~ --~-r/L .. !... ( - L><l. ~ 
NUMBER OF 

REMARKS 
SAMPLE NO. DATE TIME COMP. GRAB LOCATION MATRIX CONTAINERS 

Sl--"\-~0 ,.._,,.,;., ... IZ. IO '¥ lA-) w~ "1- >-_ l"'--'\. .._, /l'-'1-sn 
"':.1)-'7:.1> lt../1;/-t-. I\ "'3~J 'X Tt:>.-~ lJ .. ~ \ 'X 
?N-\ \"t.}O (~c. "Z..OI\ >< 1~ ...... !1. ,\. 1....)._\\ w~L-\. ' )< 
Av\-'L l"t./1"3/¥, \~St> x 'P.-. ,q_c' J- \ _,. \ t~1.1 \ X 
PM-S I t7./l1/"'-: l"b\o X ~--l...,<-h \...).-..\\ w-t.r-. \ >< 
o-4- 1.7../11 Jc... .... '2,.040 \L_ ~J.... ~ \..J-...U W...-.l. ...... \ ._; 

-- '-- - ---- -· _~,__ _____ -- ----- - -~~- ---~-----~ 1--1--~ 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) I/?~~~ ..... _, 
1(~- C'\ 

\ 't. (,,,..,.. !Sa:> 

-
RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) DATE TIME RECEIVEDFORLABORATORYBY: (Signature) 

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

RELINQUISHED BY: (Signature) DATE TIME !RECEIVED BY: (Signature) 

I I """""' (SR012-1192-0l( 



-p~ \ oC L-
SAMPLING FIRM l CLIENT CONTACT 

1 

rHONE NUMBER 

\~U-Lc ... '-' ,'"I,"''- ~ ... A~~~""""''-""" "2,1-r....- 0..~ - """<0 .. + 
---··· .. --· . -·- .. .... -- . 

···-···· "J •• ·-· P.O. or PROPOSAL NUMBER II PROJECT NAME 

I 
1700 'IV. AlbAN)' • Baoluo Aaoow, OklAitoMA 74012-1421 

TM Offia: 918-2J1·28J8 • F.u 918-2J1-2J99 . L,.:. h.,\ •• ._. .. s ~ ......... _\ ~ "'" ,...\.-'"\ - '"?1.-..v,.. "'t-

l ANALYTICAL TESTS REQUESTED I SAMPL;R: (Signature) I ~~ SAMPLE NO. DATE TIME COMP. GRAB LOCATION 
NUMBER OF 

MATRIX CONTAINERS REMARKS 

?c.-\ \"tfo,./ ...... \O't.O )<. ·r...\ .... ···"" (.,..,-.... ~ 'SQ.l \ ·x 'X ): 

'P<..- 'Z. •'l/1\.f.. .. ItO"> X 'I X )c. ")( 

f'c-3 •t./t~..( ..... 11'3"' :X \ x ).. "< 

f'C.-" fr./lc.fo, \l.(o ')( \ 'X. 'J. x 
f'C.-'> it.fl(,/lf4 l'~3 .. )( \ x '\( ",( 

I 

~(.-I u../t'/"'1 \c;"(\.'0 'X A ..... .J....- <:.-...... ·- \ \1.. 'X \: 

/::!..L- 't. (Yf'""" \"S I~ )( \ ')1.. ~ )\ 

A<...-:3 rc./t~,J, .. \A "5o )( \ '( x '< 
~(.-4 rL(t,f,, \At.-; X \ "' ~ },. 

t.::..t.-S ,,A, I·~· \4.0t.> X ,lo c:... 'y 'X \( M~/t-'\c,O 

.. 

- -

-- ---

RELINQUISHED BY: (Signature) DATE TIME RECEMD BY: (Signature) 
~~ ~-...J2...:_\..._ \"t/1'1~ \'S'oo 

. 'C...._ _C) -~ 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) I 

RELINQUISHED BY: (Signature) DATE TIME RECEMD BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED FOR LABORATORY BY: (SignatUI!I) 

L__ 

RELINQUISHED BY: (Signature) DATE TIME RECEMD BY: (Signature) [REMARKS: A:"-b··~' ·e;o \ ~o<e>z.l So (o 5 [ 

[SR012-1192..ffl) 



"Z. .( L 

• 
CHAIN OF CUSTODY RECORD SAMPLING FIRM J CLIENT CONTACT 

~d ..... l.....1....1, \:,....\.. ..)u\\" S.-..--L_,..... l:.l"t. - ''A''- ~o <•4-
SouTHWEST lABORATORY OF OKLAHOMA, INC. P.O. orPROPOSALNUMBER I PROJECT NAME I 1100 W.Alb••Y • Book<NAooow,Okt..~o"• 74012-1421 t._. ... }::::.\,__ ~·~---.\ L-....\.,--\-..·] - "?~ ~ TM Olfi«: 918-2:f1-28:f8 • Fu918-2H-2:f99 

rMPLER: (Signature) --- --- I 
NUMBER OF SAMPLE NO.[ DATE [ TIME [COMP.[ GRAB [ LOCATION l MATRIX [CONTAINERS REMARKS 

?M-\ I \t../oi ... "'.I'Z.ol\ )(. "'? ,..,!...,._"- w.._q U"-\>--. "Z... xlxi'XI)llxlx 
0 - ~ I rz/oJ....o, I "L,. 4<> )L ~- .t., ~-- '-J<.ll I..),..\..., "L ~lx:lxiX['I<I><. 

"f't"\-"Z...I ''-A~;..I tSS -o ).. 1"'.-.~t,, ... _ w ,_\ \ ~"~ ""L XIX 

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY (Signature) "13,..v- ~'~'-
v~~.. ...n ·"' 

,J .... ~ .. 'S~ 

.,. 
RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) DATE TIME RECEIVED FOR LABORATORY BY (Signature) 

'----~-- -------· ---

RELINQUISHED BY: (Signature) DATE TIME RECEIVED BY: (Signature) 

--
--

I REMARKS: 
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DISTRIBUTION: WHITE· Stays with Sample; CANARY· Returned to Client with Report; PINK· Field Copy 
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City !State Zip Code Site Contact • Analysis ___ _ _ 
~\\.~ 'T)t. lc;)"Z...,o i 13~~ \<;......,_.Q..,..., .... ~ ("t.•a) -rots- ?.Tl...L -,----\ -r----1 

Project Name Carrier/Waybill Number ' J. 
~~~b._\ ... .._,, N'>-~-\ L..-.b.- .... \.,.....'1 - "P""- t.. l:,O\ ~o '0 "'2..-,:::; I RO -~ , 

Contract!Pu~chase Order/Quote No. -:, 1 
• - -~ ""CI. ) I ' o\3.oo.o\...O\...,, ~. 00 .oo.·oo.e>o.-,-, j I I ·, 

. I ' Total Contamers _ . . ? 1 I · Sample J.D. No. and Description Date Time Sample Type V 
1 Preservatrve Cond1t10n on Receipt .., ' i o ume Type No. ..J 

1 _J__ 
M<-O- \ ,.,_,,f .. A 1:,\"> 1,.,)..,.\......., "t."H> .,...,, .,.,,, \ T . . . ,.., -- ·- r- --- r···+. 
M c. o ·- "L tt../• I¥-. \S3o \,.I ..... \..ov.. -z<;o ..,... ' """;._., ' L ________ .X __ __ _ j 
MCo - :. \7./-rfa...._ \4ot> \t-l..-'l...v. '2.<;.., ,_\ ."'"'"' \ .-_.... >- ___ __ ,_ _ ___ _L __ _ 

,M<:_D- t; \7../~ ,..... \O+S I J """"' "l.~'> .,...., ...,a I ' "':..... X i 

Mc.P - <.. IUS;....... I 'Z.O<> \rJ ..... \. "Z.o:;'<> ........ I .., ,,, ' L..,_,_ )\ --- -~ --- 1------ . ~~--
Mc..o - -, t.Ue/1¥> _nso \,_,,_;....,.._, z~ .. -.' .... :.... \ r. \. __ t __ j f _ L___ 
MC..w e -., ,., 0 •-z../'6 /"10. ,.:;,-o \._},\, "L<;o . ...,. \ c--.•~ 1 r. ~- _ ___ ---~---lj-- . l_ M \ -4- \7./, ("''<t 1\~S W . ....._ <So .,., \ r.ul"' ' \ _. ~ ----+--
1\A\- 'R (z_/<i./-..., \c:;4c; .bl·-~ z..-o ....,.., C"\O)\ ... "l:u... _}l_~ - . L - t 

I I --r--- . --------- - .. - i l - - -- -· t- .. i __ _ 
! I 

-- -- ---- -- .. --~-f- ! t------1----+--+--+---------+-----+----+--+------~-~ -t-- i· i---
Special Instructions 

Possible Hazard Identification Sample Disposal 

0 Non-Hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Unknown 0 Return To Client ~~rsp~sa'-/3_l'_La_IJ_ 0 Archrve For Months 
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Comments 

DISTRIBUTION: WHITE • Stays with Sample; CANARY · Returned to Client with Report; PINK . Field Copy 



l ~ .. ~ 

I ! 
~~~ 

\,lli::lll I Ul 

Custody Record 
QUA-4124 

Client 

~uanrerra 

Date Cham Of Custodv Number Project Manager 

\ IU:...I,..., Lc ... \,..J Th\-. ~'-1\ ~ ~.... s"'-... "' .. "'c,..""' ~It- \~_:,....\., tz/.:-·1 /o,c1 
. ~~' - . ~' 

Address 1 ----------- -- --- - - -

Telephone Number (Area Code)!Fax Number Lab Number 
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3. Received By 
!Date 

1 

Trme 
Comments 
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~ Normal D Rush 01. Ou. Om. 
----------

1. Relinquished By Date Time 

,"t;l,;,..,., I \c;' oo 
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APPENDIXH 

Photographs 



Photograph No.: 
Date: 
Photo By: 
Description: 

Photograph No.: 
Date: 
Photo By: 
Description: 

1-1 Facility: Los Alamos National Laboratory 
December 6, 1999 Time: I 049 
B. Kendrick Direction: Downward 
View of sample material from ACS-35-0 being sieved for collection from Acid Canyon. 

1-2 Facility: 
December 6, 1999 Time: 
B. Kendrick Direction: 
View of sample location ACS-18 in Acid Canyon. 

Los Alamos National Laboratory 
1211 
East 



Photograph No.: 
Date: 
Photo By: 
Description: 

1-3 Facility: 
December 6, 1999 Time: 
B. Kendrick Direction: 
View of sample location ACS-12 in Acid Canyon. 

Los Alamos National Laboratory 
1252 
East 



Photograph No.: 1-4 Facility: Los Alamos National Laboratory 
Date: December 6, 1999 Time: 1254 
Photo By: B. Kendrick Direction: East 
Description: View of sample location ACS- 12 in Acid Canyon with sample location ACS-48 in the background. 



Photograph No.: 
Date: 
Photo By: 
Description: 

1-5 Facility: 
December 6, 1999 Time: 
B. Kendrick Direction : 
View of sample location ACS-48 in Acid Canyon. 

Los Alamos National Laboratory 
1307 
Downward 



Photograph No.: 
Date: 
Photo By: 
Description: 

1-6 Facility: 
December 6, 1999 Time: 
B. Kendrick Direction: 
View of sample location ACS-3 in Acid Canyon. 

Los Alamos National Laboratory 
1425 
Southeast 



Photograph No.: 
Date: 
Photo By: 
Description: 

1-7 Facility: 
December 7, 1999 Time: 
B. Kendrick Direction: 
View of monitor well MT-4 in Mortandad Canyon. 

Los Alamos National Laboratory 
1120 
East 

Photograph No.: 1-8 Facility: Los Alamos National Laboratory 
Date: December 7, 1999 Time: 1413 
Photo By: B. Kendrick Direction: East 
Description: View of monitor well MC0-3 located in Mortandad Canyon. 



Photograph No.: 1-9 Facility: 
Date: December 7, 1999 Time: 
Photo By: B. Kendrick Direction: 
Description: View of monitor well MC0-2 in Mortandad Canyon . 

\ 
I 

. . 

Los Alamos National Laboratory 
1542 
North 

Photograph No.: 1-10 Facility: Los Alamos National Laboratory 

Date: December 8, 1999 Time: 1013 
Photo By: B. Kendrick Direction: East 
Description: View of monitor well MC0-5 in Mortandad Canyon being purged using a dedicated bladder pump. 



Photograph No.: 1-11 Facility: Los Alamos National Laboratory 
Date: December 8, 1999 Time: 1146 
Photo By: B. Kendrick Direction: Northwest 
Description: View ofGPS data collection at monitor well MC0-6 in Mortandad Canyon. 



Photograph No.: 1-12 Facility: Los Alamos National Laboratory 
Date: December 8, 1999 Time: 1400 
Photo By: B. Kendrick Direction: Southeast 
Description: View of sample collection by TechLaw personnel at well MC0-7, located in lower Mortandad Canyon. 

Photograph No.: 1-13 Facility: Los Alamos National Laboratory 
Date: December 8, 1999 Time: 1514 
Photo By: B. Kendrick Direction: West 
Description: A view of monitor well MCWB-7.7B in lower Mortandad Canyon. 



Photograph No.: 1-14 Facility: Los Alamos National Laboratory 
Date: December 8, 1999 Time: 1530 
Photo By: B. Kendrick Direction: Southeast 
Description: View of water well TW-8 with water flowing from wellhead. 

Photograph No.: 1-15 Facility: Los Alamos National Laboratory 
Date: December 8, 1999 Time: I 028 
Photo By: B. Kendrick Direction: Southeast 
Description: Overall view of well TW-8, located in lower Mortandad Canyon. 



Photograph No.: 1-16 Facility: Los Alamos National Laboratory 
Date: December 9, 1999 Time: 1517 
Photo By: B. Kendrick Direction: West 
Description: View of weir at Gauging Station I (GS-1) where sample of effluent from TA-50 was collected. 



Photograph No.: 
Date: 
Photo By: 
Description: 

• 

1-17 Facility: Los Alamos National Laboratory 
December9, 1999 Time: 151 9 
B. Kendrick Direction: South 
View of Gauging Station I located in Mortandad Canyon where effluent sample GS- 1 from Technical Area-
50 was collected. 



Photograph No.: 
Date: 
Photo By: 
Description: 

1-18 Facility: 
December I 0, 1999 Time: 
B. Kendrick Direction: 
View of soil sample location SC-I in Sandia Canyon. 

Los Alamos National Laboratory 
0915 
South 



Photograph No.: 1- 19 Facility: Los Alamos National Laboratory 
Date: December 13, 1999 Time: 0916 
Photo By: B. Kendrick Direction: South 
Description: Close-up view of sample SC-I. Sample was collected from 0 to 17 centimeters in depth. 

Photograph No.: 1-20 Facility: Los Alamos National Laboratory 
Date: December 13, 1999 Time: 0945 
Photo By: B. Kendrick Direction: South 
Description: View of soil sample location SC-2 located in Sandia Canyon. 



Photograph No.: 
Date: 
Photo By: 
Description: 

Photograph No.: 
Date: 
Photo By: 
Description: 

1-21 Facility: Los Alamos National Laboratory 
December 13, 1999 Time: 0946 
B. Kendrick Direction: South 
Close-up view of soil sample location SC-2 located in Sandia Canyon. Sample was collected from the top 
three centimeters. 

1-22 Facility: Los Alamos National Laboratory 
December 13, 1999 Time: 1010 
B. Kendrick Direction: South 
View of soil sample location SC-3 located in Sandia Canyon. 



Photograph No.: 
Date: 
Photo By: 
Description: 

Photograph No.: 
Date: 
Photo By: 
Description: 

1-23 Facility: Los Alamos National Laboratory 
December 13, 1999 Time: lOll 
B. Kendrick Direction: South 
Close-up view of soil sample location SC-3 located in Sandia Canyon. Sample was collected from 8 to 19 
centimeters. 

1-24 Facility: Los Alamos National Laboratory 
December 13, 1999 Time: 1037 
B. Kendrick Direction: Southeast 
View of soil sample location SC-4 located in Sandia Canyon. 



Photograph No.: 
Date: 
Photo By: 
Description: 

1-25 Facility: Los Alamos National Laboratory 
December 13, 1999 Time: 1038 
B. Kendrick Direction: Southeast 
Close-up view of soil sample location SC-2 located in Sandia Canyon. Sample was collected from 2 to 12 
centimeters. 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-1 Facility: 
December 13, 1999 Time: 
B. Kendrick Direction: 
View of soil sample location SC-6 in Sandia Canyon. 

Los Alamos National Laboratory 
1117 
Southwest 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-2 Facility: Los Alamos National Laboratory 
December 13, 1999 Time: 1118 
B. Kendrick Direction: Southwest 
Close-up view of sample location SC-6 in Sandia Canyon. Sample was collected from 0 to 12 centimeters in 
depth. 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-3 Facility: 
December 13, 1999 Time: 
B. Kendrick Direction: 
View of soil sample location SC-5 in Sandia Canyon. 

Los Alamos National Laboratory 
1140 
Southeast 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-4 Facility: 
December 13, 1999 Time: 
B. Kendrick Direction: 
Close-up view of sample location SC-5. 

Los Alamos National Laboratory 
1142 
Southeast 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-5 Facility: 
December 13, 1999 Time: 
B. Kendrick Direction: 
View of soil sample station BC-1 in Bayou Canyon. 

Los Alamos National Laboratory 
1320 
South 



Photograph No.: 
Date: 
Photo By: 
Description: 

~6 ~citi~: 

December 13, 1999 Time: 
B. Kendrick Direction: 
Close-up view of sample station BC-1 in Bayou Canyon. 

Los Alamos National Laboratory 
1321 
South 



Photograph No.: 2-7 Facility: 
Date: December 13, 1999 Time: 
Photo By: B. Kendrick Direction: 
Description: View os soil sample location BC-2 in Bayo Canyon. 

Los Alamos National Laboratory 
1355 
East 

0 



Photograph No.: 2-8 Facility: Los Alamos National Laboratory 
Date: December 13, 1999 Time: 1356 
Photo By: B. Kendrick Direction: East 
Description: Close-up view ofBC-1 in Bayo Canyon. A sample was collected from 14 to 27 centimeters in depth. 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-9 Facility: 
December 13, 1999 Time: 
B. Kendrick Direction: 
View of soil sample station BC-3 in Bayo Canyon. 

Los Alamos National Laboratory 
1422 
East 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-10 Facility: 
December 13, 1999 Time: 
B. Kendrick Direction: 
Close-up view of sample location BC-3 in Bayo Canyon. 

Los Alamos National Laboratory 
1424 
East 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-11 Facility: 
December 13, 1999 Time: 
B. Kendrick Direction: 
View of soil sample station BC-4 located in Bayo Canyon. 

Los Alamos National Laboratory 
1450 
Southeast 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-12 Facility: Los Alamos National Laboratory 
December 13, 1999 Time: 1452 
B. Kendrick Direction: Southeast 
Close-up view of sample location BC-4 in Bayo Canyon. The sample was collected from a depth of 4 to 11 
centimeters. 



Photograph No.: 2-13 Facility: Los Alamos National Laboratory 
Date: December 13, 1999 Time: 1813 
Photo By: B. Kendrick Direction: Unknown 
Description: View ofPajarito Mesa production well, PM-5, wellhead and sample point. 



Photograph No.: 2-14 Facility: Los Alamos National Laboratory 
Date: December 13, 1999 Time: 1848 
Photo By: B. Kendrick Direction: Unknown 
Description: View ofPajarito Mesa production well, PM-2, pump and sampling point. 



Photograph No.: 2-15 Facility: Los Alamos National Laboratory 
Date: December 13, 1999 Time: 1952 
Photo By: B. Kendrick Direction: Unknown 
Description: View of pump and sample point ofPajarito Mesa production well, PM-1. 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-16 Facility: 
December 13, 1999 Time: 
B. Kendrick Direction: 
View of production well 0-4 pump and sampling point. 

Los Alamos National Laboratory 
2030 
Unknown 



Photograph No.: 2-18 Facility: Los Alamos National Laboratory 
Date: December 14, 1999 Time: 1005 
Photo By: J. Housley Direction: North 
Description: View of soil sample station MC-1 in Mortandad Canyon. A sample was collected from 0 to 5 centimeters. 

Photograph No.: 2-19 Facility: Los Alamos National Laboratory 
Date: December 14, 1999 Time: 1055 
Photo By: B. Kendrick Direction: South 
Description: View of soil sample locations MC-3 and MC-4 located in Mortandad Canyon. 



Photograph No.: 2-20 Facility: Los Alamos National Laboratory 
Date: December 14, 1999 Time: 1057 
Photo By: B. Kendrick Direction: South 
Description: Close-up view of soil sample station MC-3. A sample was collected between 15 and 24 centimeters in depth. 



Photograph No.: 
Date: 
Photo By: 
Description: 

Photograph No.: 
Date: 
Photo By: 
Description: 

2-21 Facility: Los Alamos National Laboratory 
December 14, 1999 Time: 1058 
B. Kendrick Direction: North 
Close-up view of soil sample station MC-4 in Mortandad Canyon. A sample was collected from 0 to 5 
centimeters in depth. 

2-22 
December 14, 1999 
B. Kendrick 

Facility: 
Time: 
Direction: 

View of soil sample location MC-2 in Mortandad Canyon. 

Los Alamos National Laboratory 
1147 
South 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-23 Facility: Los Alamos National Laboratory 
December 14, 1999 Time: 1149 
B. Kendrick Direction: South 
Close-up view of soil sample station MC-2 in Mortandad Canyon. A sample was collected from 0 to 8 
centimeters in depth. 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-24 Facility: 
December 14, 1999 Time: 
B. Kendrick Direction: 
View of soil sample station MC-5 in Mortandad Canyon. 

Los Alamos National Laboratory 
1226 
South 



Photograph No.: 
Date: 
Photo By: 
Description: 

2-25 Facility: Los Alamos National Laboratory 
December 14, 1999 Time: 1228 
B. Kendrick Direction: South 
Close-up view of soil sample station MC-5 in Mortandad Canyon. Two samples were collected from the 
location. The first was from 0 to 13 centimeters in depth, and the second sample was from 22 to 30 
centimeters. 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-l Facility: 
December 15, 1999 Time: 
B. Kendrick Direction: 
View of soil sample location CC-8 in Canada del Buey. 

Los Alamos National Laboratory 
0858 
South 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-2 Facility: Los Alamos National Laboratory 
December 15, 1999 Time: 0900 
B. Kendrick Direction: South 
Close-up view of soil sample location CC-8 in Canada del Buey. A sample was collected at the location 
from 20 to 33 centimeters. 



Photograph No.: 3-3 Facility: Los Alamos National Laboratory 
Date: December 15, 1999 Time: 0933 
Photo By: B. Kendrick Direction: North 
Description: View of soil sample location CC-7 located in Canada del Buey. 



Photograph No.: 3-4 Facility: Los Alamos National Laboratory 

Date: December 15, 1999 Time: 0934 
Photo By: 
Description: 

B. Kendrick Direction: North 
Close-up view ofCC-7 in Canada del Buey. A sample was collected from 0 to 7 centimeters in depth. 



Photograph No.: 3-5 Facility: Los Alamos National Laboratory 
Date: December 15, 1999 Time: 1019 
Photo By: B. Kendrick Direction: North 
Description: View of soil sample location CC-6 in Canada del Buey. The area is located behind an apartment complex. 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-6 Facility: Los Alamos National Laboratory 
December 15, 1999 Time: 1020 
B. Kendrick Direction: North 
A close-up view of soil sample location CC-6 in Canada del Buey. A sample was collected from a depth of 0 
to 7.5 centimeters. 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-7 Facility: 
December 15, 1999 Time: 
B. Kendrick Direction: 
View of soil sample location CC-5 in Canada del Buey 

Los Alamos National Laboratory 
1311 
East 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-8 Facility: Los Alamos National Laboratory 
December 15, 1999 Time: 1313 
B. Kendrick Direction: East 
Close-up view of soil sample location CC-5 in Canada del Buey. Two samples were taken from the location. 
The first, CC-5A was collected from 13 to 26 centimeters in depth, and the second, CC-5B, was collected 
from 30 to 39 centimeters. 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-9 Facility: 
December 15, 1999 Time: 
B. Kendrick Direction: 
View of soil sample location CC-4 in Canada del Buey. 

Los Alamos National Laboratory 
1405 
North 



Photograph No.: 3-10 Facility: 
Date: December 15, 1999 Time: 
Photo By: B. Kendrick Direction: 
Description: View of soil sample location CC-3 in Canada del Buey. 

Los Alamos National Laboratory 
1430 
North 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-11 Facility: Los Alamos National Laboratory 
December 15, 1999 Time: 1432 
B. Kendrick Direction: North 
Close-up view of soil sample CC-3 in Canada del Buey. A sample was collected from 0 to 13 centimeters in 
depth. 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-12 Facility: Los Alamos National Laboratory 
December 15, 1999 Time: 1505 
B. Kendrick Direction: North 
View of sample location CC-2 in Canada del Buey. The sample was collected at a depth of 5 to 20 
centimeters and was located in a culvert under Lajano Road. 



Photograph No.: 3-13 Facility: Los Alamos National Laboratory 
Date: December 15, 1999 Time: 1530 
Photo By: B. Kendrick Direction: North 
Description: View of soil sample station CC-1located in Canada del Buey. 



Photograph No.: 3-14 Facility: Los Alamos National Laboratory 
Date: December 15, 1999 Time: 1532 
Photo By: B. Kendrick Direction: North 
Description: Close-up view of the sample location CC-I . The sample was collected from I 0 to 17 centimeters in depth. 



Photograph No.: 3-15 Facility: 
Date: December 16, 1999 Time: 
Photo By: B. Kendrick Direction: 
Description: View of soil sample location PC-I in Pajarito Canyon. 

Los Alamos National Laboratory 
1003 
East 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-16 Facility: Los Alamos National Laboratory 
December 16, 1999 Time: 1005 
B. Kendrick Direction: East 
Close-up view of sample location PC-1 in Pajarito Canyon. A sample was collected from 0 to 17 
centimeters. Note the splintered stake caused by hammering it into frozen soil. 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-17 Facility: 
December 16, 1999 Time: 
B. Kendrick Direction: 
View of soil sampling location PC-2 in Pajarito Canyon. 

Los Alamos National Laboratory 
1043 
East 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-18 Facility: Los Alamos National Laboratory 
December 16, 1999 Time: 1045 
B. Kendrick Direction: South 
Close-up view of soil sample location PC-2 in Pajarito Canyon. A sample was collected from 0 to 24 
centimeters in depth. 



Photograph No.: 3-19 Facility: 
Date: December 16, 1999 Time: 
Photo By: B. Kendrick Direction: 
Description: View of soil sample location PC-3 in Pajarito Canyon. 

Los Alamos National Laboratory 
1117 
South 



Photograph No.: 3-20 Facility: Los Alamos National Laboratory 
Date: December 16, 1999 Time: 1114 
Photo By: B. Kendrick Direction: South 
Description: Close-up view of soil sample location PC-3. A sample was collected from 0 to 21 centimeters in depth. 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-21 Facility: 
December 16, 1999 Time: 
B. Kendrick Direction: 
View of soil sample location PC-4 in Pajarito Canyon. 

Los Alamos National Laboratory 
1152 
North 



Photograph No.: 
Date: 
Photo By: 
Description: 

3-22 Facility: 
December 16, 1999 Time: 
B. Kendrick Direction: 
Close-up view of soil sample location PC-4. 

Los Alamos National Laboratory 
1154 
North 



Photograph No.: 
Date: 

4-1 Facility: Los Alamos National Laboratory 
December 16, 1999 Time: 1347 

Photo By: B. Kendrick Direction: South 
Description: View of soil sample location AC-1 located in Ancho Canyon. 



Photograph No.: 
Date: 
Photo By: 
Description: 

4-2 Facility: Los Alamos National Laboratory 
December 16, 1999 Time: 1749 
B. Kendrick Direction: South 
Close-up view of soil sample location AC-5 in Ancho Canyon. A sample was collected from a depth of 10 to 
24 centimeters. 



Photograph No.: 4-3 Facility: Los Alamos National Laboratory 
Date: December 16, 1999 Time: 1410 
Photo By: B. Kendrick Direction: South 
Description: View of soil sample location AC-4located in Ancho Canyon. 



Photograph No.: 
Date: 
Photo By: 
Description: 

4-4 Facility: Los Alamos National Laboratory 
September 9, 1998 Time: 1412 
B. Kendrick Direction: South 
Close-up view of soil sample location AC-4 in Ancho Canyon. A sample was collected at a depth of 0 to 7 
centimeters. 



Photograph No.: 4-5 Facility: Los Alamos National Laboratory 
Date: December 16, 1999 Time: 1440 
Photo By: B. Kendrick Direction: North 
Description: View of soil sample location AC-3 located in Ancho Canyon. 



Photograph No.: 4-6 Facility: Los Alamos National Laboratory 
Date: December 16, 1999 Time: 1442 
Photo By: B. Kendrick Direction: North 
Description: Close-up view of soil sample location AC-3 in Ancho Canyon. 



Photograph No.: 4-7 Facility: Los Alamos National Laboratory 
Date: December 16, 1999 Time: 1454 
Photo By: B. Kendrick Direction: North 
Description: View of soil sample location AC-2 in Ancho Canyon. The location is approximately 50 feet south of AC-3. 



Photograph No.: 
Date: 
Photo By: 
Description: 

4-8 Facility: Los Alamos National Laboratory 
December 16, 1999 Time: 1500 
B. Kendrick Direction: North 
Close-up view of soil sample location AC-2 in Ancho Canyon. A sample was collected from a depth of 0 to 
17 centimeters. 



Photograph No.: 
Date: 
Photo By: 
Description: 

4-9 Facility: Los Alamos National Laboratory 
December 16, 1999 Time: 1527 
B. Kendrick Direction: North 
View of soil sample location AC-1 in Ancho Canyon. AC-1 is located approximately 300 feet west of the 
Ancho Canyon Gaging Station. 



Photograph No.: 
Date: 
Photo By: 
Description: 

4-10 Facility: Los Alamos National Laboratory 
December 16, 1999 Time: 1529 
B. Kendrick Direction: North 
Close-up view of soil sample location AC-1 in Ancho Canyon. A sample was collected from a depth of 0 to 5 
centimeters. 



Photograph No.: 
Date: 
Photo By: 
Description: 

Photograph No.: 
Date: 
Photo By: 
Description: 

4-11 Facility: Los Alamos National Laboratory 
December 17, 1999 Time: 1021 
B. Kendrick Direction: West 
View of groundwater monitoring well SM-30 being screened with an OVA. Vapors were detected inside the 
well, but nothing was located in the breathing zone. 

4-12 Facility: Los Alamos National Laboratory 
December 17, 1999 Time: 1112 
B. Kendrick Direction: West 
View of groundwater monitoring well SM-30 being purged with a peristaltic pump. 



APPENDIX I 

Trend Analysis 



TREND ANALYSIS 

A trend analysis was completed for radiochemicals present within the shallow alluvial aquifers of 
Mortandad Canyon and Los Alamos Canyon. In addition, a trend analysis for strontium-90 
(Sr-90) within TW series wells and PM series production wells was also completed. Historical 
data gathered from the following sources was used in the trend analysis. 

• Los Alamos National Laboratory. Environmental Surveillance and Compliance at Los 
Alamos during 1994 

• Los Alamos National Laboratory. Environmental Surveillance and Compliance at Los 
Alamos during 1995 

• Los Alamos National Laboratory. Environmental Surveillance and Compliance at Los 
Alamos during 1996 

• Los Alamos National Laboratory. Environmental Surveillance and Compliance at Los 
Alamos during 1997 

• Los Alamos National Laboratory. Environmental Surveillance and Compliance at Los 
Alamos during 1998 

• New Mexico Environment Department. July 1996. Hydrogeologic Evaluation of Los 
Alamos National Laboratory 

In addition to the documents listed above, analytical data from the samples collected by EPA 
during the December 1999 sampling event were used where appropriate. 

Included in the trend analysis are appropriate EPA and DOE water quality standards. A 
description of these water quality standards is provided below. 

• EPA Maximum Contaminant Levels (EPA MCLs). 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 year. 

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 to the free flowing outlet of the ultimate user of 
public water system. Contaminants added to the water under circumstances controlled by 
the user, except those resulting from corrosion of piping and plumbing caused by water 
quality, are excluded from this definition. The secondary MCLs are not enforceable by 
the EPA. 



• DOE Derived Concentration Guides (DOE DCG). DOE DCG values are divided into 

two categories: 1) water ingestion from drinking water systems and 2) water ingestion in 

uncontrolled areas. The DOE DCG values for water ingestion from drinking water 

systems 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 year for each individual radionuclide. 

The DCG values for water ingestion in uncontrolled areas are based on a committed 

effective dose equivalent of 100 mrem per year for each individual radionuclide. The 

DOE DCG values do not take into account the additive effects ofradionuclides. Water 

ingestion in uncontrolled areas refers to drinking water sources other than public drinking 

water systems. 
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