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RADIONUCLIDE AND HEAVY METAL CONCENTRATIONS IN SOIL, 
VEGETATION, AND FISH COLLECTED AROUND AND WITHIN 

TSICOMA LAKE IN SANTA CLARA CANYON 

by 

P.R. Fresquez, D. R. Armstrong, and L. Naranjo, Jr. 

ABSTRACT 

Radionuclide eH, 90Sr, 137Cs, 238Pu, 239Pu, and total uranium) 
and heavy metal (Ag, As, Ba, Be, Cd, Cr, Hg, Ni, Pb, Sb, Se, and Tl) 
concentrations were determined in soil, vegetation ( overstory and 
understory), and riSh (rainbow trout) collected around and within 
Tsicoma Lake in Santa Clara Canyon in 1995. All heavy metal and 
most radionuclide concentrations around or within Tsicoma Lake, 
with the exception of uranium in soil, vegetation, and fish, were 
within or just above upper limit background concentrations. 
Detectable levels (where the analytical result was greater than two 
times the counting uncertainty) of uranium in soils, vegetation, and 
riSh from Tsicoma Lake were found in slightly higher concentrations 
than in background samples. Overall, however, the maximum total 
committed effective dose equivalent (CEDE)(95% confidence 
level~ased on the consumption of 46 lb of riSh-from Tsicoma Lake 
(0.066 mrem y"1

) was within the maximum total CEDE from the 
ingestion of fish from the Mescalero National Fish Hatchery 
(background) (0.113 mrem y"1

). 

INTRODUCTION 

As part of the Environmental 

Surveillance Program at Los Alamos 

National Laboratory (LANL), samples of 

air, water, soils, foodstuffs, and biota are 

routinely collected from LANL, 

perimeter, and regional (background) 

areas to assess the Laboratory's impact 

(radiological and nonradiological) on the 

surrounding environment (EPG 1995). 

There are several Native American 

communities located in the general 

vicinity of LANL, and a request was 

made by Santa Clara Pueblo officials 

(Dasheno 1995) to assess soil, 

vegetation, and fish from around and 

within Tsicoma Lake. Tsicoma Lake is 

the uppermost lake (there are three 



others) located within Santa Clara 

Canyon approximately 13 miles 

northwest and slightly downwind of 

LANL (the prevailing wind direction at 

LANL during day and nighttime hours is 

northeasterly and northwesterly, 

respectively) (USDOE 1995) (Figure 1). 

This study reports ( 1) the concentrations 

of various heavy metals and 

radionuclides in soil, vegetation, and fish, 

and (2) the maximum total committed 

effective dose equivalent (CEDE) to 

people who may consume fish from 

Tsicoma Lake. 

II. METHODS 

In May of 1995, approximately 

five soil surface subsamples were 

collected with a 4-inch- (10-cm-) 

diameter stainless steel ring at the 0- to 

2-inch (5-cm) depth around the perimeter 

of Tsicoma Lake and Fenton Lake 

(background). Fenton Lake is located 

well away and upwind of LANL 

(approximately 25 mi. away). All soil 

subsamples were mixed in a sealable 

plastic container to obtain one composite 

sample per site. The sample was 

submitted under full chain-of-custody to 

the Environmental Chemistry Group 
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(CST -9) at LANL for the analysis of 

various heavy metals (Ag, As, Ba, Be, 

Cd, Cr, Hg, Ni, Pb, Sb, Se, and Tl) and 

radionuclides eH, 90Sr, 137Cs, 238Pu, 

239Pu, and total uranium). Metals were 

determined by inductively coupled 

plasma atomic emission spectrometry 

(ICPES) for Ag, Ba, Be, Cd, Cr, Ni, and 

Pb, by inductively coupled plasma mass 

spectrometry (ICPMS) for Sb and Tl; by 

electrothermal vaporation atomic 

absorption (ETV AA) for As and Se; and 

by cold vapor atomic absorption 

(CV AA) for Hg. Heavy metal results in 

soils were reported in J.lg dry g·1 (ppm) 

(Appendix A). All methods of soil 

radionuclide analysis can be found in 

Purtymun et al. ( 1987) and Fresquez et 

al. ( 1995a). Radionuclide results in soils 

are expressed as pCi mL-1 of soil 

Fig. 1. Fish sampling locations. 



moisture for tritium, and on an oven-dry 

weight basis (dry g" 1
) for all of the other 

radioisotopes (Appendix B). 

Vegetation samples were 

collected from overstory (blue spruce 

and ponderosa pine) and understory 

(grasses and forbs) materials around the 

perimeter of Tsicoma Lake and Fenton 

Lake. Overstory samples consisted of 

tree-shoot tips approximately 1 to 2 in. 

(2.5 to 5 em) in length at the 4- to 5-ft 

height ( 1.3 to 1.6 m) and understory 

samples consisted of the top growth of 

grasses and forbs. All vegetation 

samples, consisting of 2 to 3 lb (0.9 to 

1.4 kg) of composited material, were 

double bagged in labeled Ziploc plastic 

bags and transported to the Laboratory 

in locked ice chests. At the Laboratory, 

samples (unwashed) from each bag were 

divided into three subsets to provide 

analysis material for 3H, heavy metals, 

and other radionuclides. Subsamples for 
3H analysis were placed in a glass beaker 

apparatus .to collect distillate water 

(Salazar 1984). Vegetation subsamples 

for heavy metals were dried at 70°C for 

48 h before being ground in a Wiley mill 

(40-mm screen) (Fresquez et al. 1990). 

The rest of the subsample set(s) were 

3 

placed in 1-L glass beakers and ashed at 

500°C for 120 h; after ashing, the sample 

was . pulverized and homogenized, 

transferred to labeled 500-mL poly 

bottles, and submitted with the distillate 

(water) samples under full chain-of

custody to CST -9 for the analysis of 

heavy metals and radionuclides. The 

analyses of heavy metals in vegetation, 

after first being digested with nitric or a 

combination of nitric and hydrochloric 

acid, were conducted using the same 

techniques as that used for soils. Heavy 

metal results in vegetation were reported 

in !J.g dry g·1 (ppm) (Appendix A). All 

methods of radiochemical analyses in 

vegetation have been described 

previously (Salazar 1984 ). Radionuclide 

results were reported in pCi mL"1 (of 

tissue moisture) for tritium, and on an 

ash weight basis (ash g" 1
) for all the other 

isotopes (Appendix B). Results in grams 

of ash are usually two to four orders of 

magnitude higher than live (wet) weight. 

Samples of rainbow trout (Salmo 

gairdneri) from Tsicoma Lake, which 

was stocked approximately a year before 

with fish from Ruidoso, NM (Mescalero 

National Fish Hatchery) (Chavarria 

1995), were collected with a rod and 



reel. Background fish were collected by 

the Santa Clara Pueblo Environmental 

Department directly from the Mescalero 

National Fish Hatchery truck the day 

before fish were collected from Tsicoma 

Lake, as they were stocking the other 

three lakes in Santa Clara Canyon in 

1995 (Chavarria 1995). All fish samples 

were placed in Ziploc bags and 

transferred to the Laboratory in locked 

ice chests. At the Laboratory, fish 

samples were gutted, had their heads and 

tails removed, and were rinsed with 

distilled water. Approximately 1000 g 

of wet fish muscle (and associated 

skeleton) (from 12 fish from Tsicoma 

and 7 fish from the Mescalero National 

Fish Hatchery) were placed into tared 1-

L beakers and weighed. The beaker 

contents were oven-dried at 80 o C for 

120 h, weighed, and ashed at 500°C for 

120 h. The sample ash was weighed, 

pulverized, and homogenized before it 

was submitted under full chain-of

custody to CST -9 for the analysis of 

heavy metals and radionuclides. Heavy 

metals in fish were analyzed, after first 

being digested with nitric acid, using the 

same methods as the soils and 

vegetation. Results for heavy metals in 

4 

fish were reported on a wet weight basis 

(wet g"1
) (Appendix A). All methods of 

radiochemical analysis in fish have been 

described previously (Salazar 1984) and 

were reported on an oven-dry weight 

basis (dry g" 1
) (Appendix B). 

The CEDE was calculated using 

the methodology outlined in the 

International Commission on 

Radiological Protection (ICRP) 

Publication 26 (ICRP 1977) and 30 

(ICRP 1978), and the public dose 

conversion factors in Department of 

Energy report DOEIEH-0071 (DOE 

1984). A dry/wet ratio of 0.25 and a 

consumption rate of 46 lb (21 kg ) per 

year was used in the calculation. 

III. RESULTS AND DISCUSSION 

Soils. The results of heavy metal 

and radionuclide analysis in composite 

soil samples collected from around the 

perimeter of Tsicoma Lake in Santa 

Clara Canyon, as compared to 

background (Fenton Lake)~ can be found 

in Tables 1 and 2, respectively. All 

heavy metal elements in the composite 

soil sample collected from around 

Tsicoma Lake were within 

concentrations detected in a composite 



Table 1. Total Recoverable Trace and Heavy Metals (J.lg dry g"1
) (ppm) in Soils Around Tsicoma Lake and Fenton Lake 

(Background) in 1995. 

Location Ag As Ba Be Cd Cr Hg Ni Pb Sb Se 
Tsicoma Lake <1.0 2.0 60.0 0.72 <0.4 3.5 0.03 5.4 <20.0 <0.25 0.5 
Fenton Lake <1.0 1.0 55.0 0.81 1.1 5.1 <0.01 <2.0 13.0 <0.25 0.4 

Tl 
0.25 
0.25 

RULB8 <4.4 6.0 220.0 <0.90 <0.5 17.4 <0.05 <14.0 <21.8 <0.40 <1.2 <2.40 
"Regional upper limit background (mean+ 2 std dev) from Fresquez et al. (1996a). 

Table 2. Radionuclide Concentrations in Soils Around Tsicoma Lake and Fenton Lake (Background) in 1995. 

Location 
Tsicoma Lake 

Fenton Lake 

RULBC 

3" 
(pCi mL-1

) 

0.1 
(0.6)b 
0.1 

(0.8) 
6.3 

137Cs 238Pu 239Pu Uranium 90Sr 
(pCi dry g"1

) (p~i_().-y g"1
) (pCi <!I"Y g"1

) (Jlg dry g"1
) (pCi dry g"1

) 

0.32 0.032*8 0.018 4 .. 15* 0.4 
(0.12) (0.012) (0.018) (1.50) (0.4) 
0.42 0.010 0.025 4.02 0.3 

(0.14) (0.004) (0.004) (0.80) (0.4) 
1.13 0.008 0.028 4.05 0.8 

"*Detectable value (where the analytical result was greater than two times the counting uncertainty) and higher than the regional upper limit background (RULB). 
h(+/- 2 counting uncertainties): values are the uncertainty in the analytical results at the 95% confidence level. 
cRegional upper limit background (mean+ 2 std dev) from Fresquez et al. (1995a). 



soil sample collected from around Fenton 

Lake (background). Also, all heavy 

metal elements in soil samples collected 

around Tsicoma Lake were well within 

regional upper limit background (RULB) 

concentrations. RULB concentrations 

for heavy metals in soils were compiled 

from environmental surveillance data 

collected from surface soils from various 

regional locations around northern New 

Mexico from 1991 to 1995 (Fresquez et 

al. 1996a). The average concentration 

level plus twice the standard deviation of 

the mean (95% confidence level) was 

adopted as an indicator of an 

approximate RULB. 

Two radionuclides, namely 238Pu 

and total uranium, were found in 

detectable (where the analytical result 

was higher than two times the counting 

uncertainty) and in higher concentrations 

than in soils collected from around 

Fenton Lake or in soils collected from 

RULB locations (Fresquez et al. 1995a). 

The majority of 238Pu detected in the 

environment IS from fallout from 

aboveground nuclear tests ( 60%) 

(Klement 1965) and from the bumup of 

satellite power sources in the atmosphere 

(40%) (Perkins and Thomas 1980). 
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Uranium, on the other hand, occurs 

naturally in the soil and varies from 

region to region (Purtymun et al. 1987); 

the range in naturally occurring uranium 

concentrations in the Los Alamos 

vicinity, for example, is from 4 to 11 J.lg 

g- 1 (Crowe et al. 1978). 

Vegetation. Most heavy metal 

elements in overstory vegetation 

collected from around the perimeter of 

Tsicoma Lake were well within 

concentrations detected in similar 

vegetation collected around Fenton Lake 

and from other RULB locations 

(Fresquez et al. 1996b) (Table 3). 

Although Ba, Cd, Cr, Ni, and Pb in 

understory vegetation collected around 

Tsicoma Lake were detected in slightly 

higher concentrations than in similiar 

vegetation from around Fenton Lake, 

most of these metals, with the exception 

of Ni, were very close to concentrations 

found in understory vegetation from 

other regional background areas in 

northern New Mexico (Fresquez et al. 

1996b). The level of Ni in understory 

plants from around the perimeter of 

Tsicoma Lake as compared to 

background may be a reflection of 

sample contamination during processing, 



Table 3. Total Recoverable Trace and Heavy Metals (Jlg dry g1) (ppm) in Vegetation Around Tsicoma Lake and Fenton Lake (Background) in 1995. 

Ag As Ba Be Cd Cr Hg Ni Pb Sb Se Tl 
Tsicoma Lake 

Overs tory <1.0 <0.5 51.0 <0.08 <0.01 <0.50 0.05 <2.0 0.4 <0.2 <0.13 <0.2 
Understory <1.0 <0.5 34.0 <0.08 0.20 0.82 <0.03 5.6 2.0 <0.2 <0.13 <0.2 

Fenton Lake 
Overstory <1.0 <0.5 43.0 <0.08 0.04 0.53 0.03 <2.0 1.0 <0.2 <0.13 <0.2 
Understor~ <1.0 <0.5 19.0 <0.08 0.03 0.56 0.03 <2.0 0.4 <0.2 <0.13 <0.2 

ROULBa <1.0 <0.2 13.0 <0.08 <0.40 <0.50 <0.10 <1.0 <4.0 <1.0 0.30 <1.0 
RUULBb <1.0 <0.2 13.0 <0.08 <0.40 <0.50 <0.10 <1.0 <4.0 <1.0 2.80 <1.0 
"Regional overstory upper limit background (mean+ 2 std dev) from Fresquez et al. ( 1996b). 
hRegional understory upper limit background (mean + std dev) from Fresquez et al. (1996b). 

Table 4. Radionuclide Concentrations in Vegetation Around Tsicoma Lake and Fenton Lake (Background) in 1995. 

3" 137Cs 238Pu 239Pu Uranium 90Sr 
Location (pCi mL"1) (pCi dry g"1) (pCi dry g"1) (pCi dry g1) (mg dry g"1) (pCi dry g"1) 
Tsicoma Lake 

Overstory -0.2 0.01 0.003 0.002 0.28 6.2 
(0.6)3 (0.04) (0.004) (0.004) (0.10) (0.8) 

Understory 0.0 0.36 0.001 0.005*b 1.14* 9.8* 
(0.6) ( 1.06) (0.002) (0.004) (0.22) (1.4) 

Fenton Lake 
Overs tory -0.1 0.22 0.000 0.001 0.67 3.4 

(0.6) (0.66) (0.002) (0.002) (0.14) (2.0) 
Understory -0.1 0.04 0.001 0.002 0.69 2.8 

(0.6) (0.12) (0.000) (0.002) (0.14) (0.6) 
ROULB• 2.3 2.13 0.001 0.004 0.42 13.3 
RUULBd 2.0 0.34 0.004 0.003 0.76 4.1 
"(+/- 2 counting uncertainties); values are the uncertainty in the analytical results at the 95% confidence level. 
h*Detectable value (where the analytical result was greater than two times the counting uncertainty) and higher than upper limit background (ULB). 
<Regional Overstory upper limit background (mean +2 std dev) from Fresquez et al. (1996b). 
dRegional Understory upper limit background (mean +2 std dev) from Fresquez et al. (1996b). 



as the concentrations of Ni in soils 

around Tsicoma Lake were well within 

RULB concentrations (Table 1). 

Most radionuclide levels in 

vegetation collected around Tsicoma 

Lake were well within radionuclide levels 

in vegetation collected around Fenton 

Lake and from regional background 

locations (Fresquez et al. 1996b) (Table 

4). The levels of 239Pu, 90Sr, and uranium 

in understory vegetation collected around 

Tsicoma Lake, however, were just 

slightly above the RULB concentrations. 

Of these three radionuclides in 

vegetation, only uranium in soil collected 

from around Tsicoma Lake correlated 

well with the vegetation data (Table 1). 

The other two--239Pu and 90Sr-were 

probably a reflection of soil surface plant 

(wind-borne and/or splash) deposition. 

Most (nearly 100%) of 239Pu detected in 

plants, for example, is a result of soil 

deposition on the plant surface (Watters 

et al. 1983, White et al. 1981). 

Fish. All heavy metals in fish 

collected from Tsicoma Lake were well 

within concentrations in prestocked fish 

collected from the Mescalero National 

Fish Hatchery and in fish collected from 

other regional background locations 
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(Fresquez et al. 1996c) (Table 5). 

Similarly, most radionuclides in fish, with 

the exception of uranium, collected from 

Tsicoma Lake were not found in 

detectable concentrations and/or in 

concentrations higher than in fish 

collected from the Mescalero National 

Fish Hatchery or in fish collected from 

regional background locations (Fresquez 

et al. 1994) (Table 6). Also, these data, 

particularly 90Sr and 137Cs, compare well 

with stocked trout in other Tribal lakes 

(Nambe and Jemez Pueblo Lakes) in the 

region (Fresquez et al. 1995b). Again, 

uranium was detected in higher 

concentrations in fish from Tsicoma Lake 

than in fish collected from either the 

Mescalero National Fish Hatchery or 

from other regional background 

locations. The difference in the uranium 

concentration between fish collected 

from Tsicoma Lake and from the 

Mescalero National Fish Hatchery, 

however, was small (e.g., 5 ng dry g·1
) 

(ppb). The isotopic ratio of 235U to 238U, 

which will indicate whether or not the 

uranium found in fish collected from 

Tsicoma Lake was from natural or man-

made (e.g., depleted or enriched 

uranium) sources, will be determined in 



Table 5. Total Recoverable Trace and Heavy Metals (Jlg wet g"1
) (ppm) in Rainbow Trout From Tsicoma Lake and Mescalero 

National Fish Hatchery (Background) in 1995. 

Location As Ag Ba Be Cd Cr Hg Ni Ph Sb Se Tl 
Tsicoma <2.0 <1.0 0.3 <0.4 <0.4 <0.4 0.08 <1.0 <0.5 <0.5 <1.5 <0.5 

Mescalero <2.0 <1.0 0.2 <0.4 <0.4 <0.4 0.07 <1.0 <0.5 <0.5 <1.5 <0.5 
RULB8 <0.7 <2.6 <2.9 <3.0 <0.63 <1.5 0.37 <2.8 <4.5 <0.7 <0.7 <0.7 
3Regional upper limit background (mean+ 2 std dev) from Fresquez et al. ( 1996c). 

Table 6. Radionuclide Concentrations in Rainbow Trout from Tsicoma Lake and Mescalero National Fish Hatchery 
(Background) in 1995. 

Location 
Tsicoma 

Mescalerod 

RULBe 

3H 137Cs 238Pu 239Pu Uranium 90Sr 
pCi mL·1 10-2 pCi dry g·• 10"5 pCi dry g·1 10-5 pCi dry g·• ng dry g·1 10-2 pCi dry g·1 

0.6 3.0 -20.0 0.0 9.0*c 0.0 
(0.6)b (9.0) (20.0) (20.0) (2.0) (4.0) 

-0.1 
(0.6) 
0.2 

4.0 
(12.0) 
27.7 

-9.1 
(18.0) 
23.6 

0.0 
(18.0) 
28.3 

4.0 
( 1.8) 
6.5 

0.9 
(9.1) 
17.0 

"( +1- 2 counting uncertainties); values arc the uncertainty in the analytical results at the 95% confidence level. 
b*Detectable value (where the analytical result was greater than two times the counting uncertainty) and higher than regional upper limit background (RULB). 
eRegional upper limit background (mean+ 2 std dev) from Fresquez et al. ( 1994). 



1996. Naturally occurring uranium, 

however, is highly suspected in these fish 

samples. 

The maximum total CEDEs 

(mean+ 2 sigma= 95% confidence level) 

from consuming 21 kg ( 46 lb) of fish 

from Tsicoma Lake in Santa Clara 

Canyon and from the Mescalero National 

Fish Hatchery were very low as 

suspected, 0.066 and 0.113 mrem y·1
, 

respectively (Table 7), and were very 

close to values measured from other 

stocked Tribal lakes in the region (e.g. 

Nambe was 0.072 and Jemez was 0.050 

mrem y'1) (the maximum total CEDEs 

from these lakes were calculated from 

Fresquez et al. 1995b). Of the 0.066 

mrem y· 1 maximum total CEDE 

measured from the ingestion of fish from 

Tsicoma Lake, 0.004 mrem y· 1 (the net 

positive dose), could be (potentially) 

attributed to Laboratory operations 

(mostly from 3H and uranium; however, 

fallout and naturally occurring sources 

cannot be ruled out completely). In any 

case, the net positive dose from the 

ingestion of fish from Tsicoma Lake was 

far below the permissible dose limit of 

100 mrem y' 1 set by the ICRP above that 

recieved from other radiation sources 
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(natural and man-made) (USDOE 1990). 

A person living in the Santa Clara area, 

for example, can expect to receive about 

300 to 350 mrem y·1 from other 

background radiation sources (e.g., 

cosmic, medical, radon, etc.) alone (EPG 

1995). 
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Table 7. The CEDE (mrem y"1
) from the Ingestion of Fish from Tsicoma Lake and Mescalero National Fish Hatchery 

(Background) by Nuclide. 

Location JH tJ'Cs 2JsPu 239p
0 234u mu nsu 9oSr Total 

Tsicoma 6.27 X 10"4a 6.62 X 10·3 o.ooe 0.00 3.68 x w·3 1.54 x w·4 3.04 x 10·3 0.00 1.41 x w-2 

6.27 x 1o·4b 1.98 x 10·2 3.35 x 10·3 3.79 x 10·3 8.17 x w·4 3.43 x 10·5 6.77 x 10·4 2.29 X 10"2 5.21 x 10·2 

1.25 X 10·3C 2.65 x to·2 3.35 x 10·3 3.79 x 10·3 4.49 x to·3 1.89 X 104 3.72 x 10·3 2.29 x to·2 6.62 X 10·Zf 

Mescalero 0.00 9.62 x 10·3 0.00 0.00 1.78 x 10·3 7.48 x 10·5 1.48 x 10·3 5.63 x 10·3 1.86 X 10-2c 

6.12 x 10·4 2.89 x 10·2 3.29 x 10·3 3.72 x 10·3 8.02 X 10"4 3.37 x 10·5 6.64 X 104 5.69 x 10·2 9.49 x 10·2 

6.12 x 10·4 3.85 x to·2 3.29 x 10·3 3.72 x 10·3 2.58 x w·3 1.08 x 10·4 2. t4 x 10·3 6.25 X 10·2 1.13 x 1o·lf 

Net Positived 6.42 x 10·4 0.00 6.22 X 10"5 7.04 x w·5 1.91 x w·3 8.02 X 10·5 1.58 x 10·3 0.00 4.35 X 10"3 

"CEDE based on the analytical result. 
bCEDE based on two counting uncertainties. 
cCEDE based on the analytical result plus two counting uncertainties. 
dTsicoma total (c) minus Mescalero total (c) CEDE; only positive doses counted. 
eAII negative analytical results were set to zero. 
rMaximum (based on the analytical result plus two counting uncertainties) total CEDE (results of all radionuclides added). 
eMaximum total net positive CEDE. 
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REPOr.T NUMBER: 37675 

********** CST ANALYTICAL REPORT *********** 

Prepared by: KITTY on 17·Aug·1995 

REQUEST NUMBER: 22161 ~ .. 'lUX: BV ANALYST: OES PROGRAM COOE: IJE6G ..... 
OIJNER: Philip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

NOTEBOOK: EM90126 PAGE: 43 

CUSTOMER SAMPLES: p \ &JIIQ ~ 
~\'0''' CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

~ 
scos 95.10849 AG ICPES < 1000. NG/G 7/12/95 rfo1r scos 95.10849 BA IC:PES 51000. 5000. NG/G 7/12/95 

~ 
sees 95.10849 BE IC:PES < 80. NG/G 7/12/95 

1st~ ft sc:os 95.10849 CR ICPES < 500. NG/G 7/12/95 sees 95.10849 Nl IC:PES < 2000. NG/G 7112!95 

~t/; t 01)/1 ( ~ scus 95.10850 AG ICPES < 1000. NG/G 7/12/95 sc:us 95.10850 BA ICPES 34000. 3000. NG/G 7/12/95 C;~ sc:us 95.10850 BE ICPES < 80. NG/G 7!12!95 sc:us 95.10850 CR IC:PES 820. 770. NG/G 7/12/95 scus 95.10850 NI ICPES 5600. 5300. NG/G 7/12!95 
FLOS 95.10851 AG ICPES < 1000. NG/G 7!12!95 
FLOS 95.10851 BA ICPES 43000. 4000. NG/G 7/12/95 

~ 
FLOS 95.10851 BE IC:PES < 80. NG/G 7/12/95 
FLOS 95.10851 C:R ICPES 530. 500. NG/G 7/12/95 
FLOS 95.10851 Nl ICPES < 2000. NG/G 7!12!95 

~ FLUS 95.10853 AG ICPES < 1000. NG/G 7/12/95 
FLUS 95.10853 BA ICPES 19000. 2000. NG/G 7!12!95 

~ FLUS 95.10853 BE ICPES < 80. NG/G 7!12!95 
FLUS 95.10853 CR ICPES 560. 500. NG/G 7!12!95 
FLUS 95.10853 NI ICPES < 2000. NG/G 7/12;95 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

seas 95.10849 AG ICPES < 1000. NG/G 7 !12!95 sees 95.10849 BA ICPES 52000. 5000. NG/G 7 !12!95 sc:os 95.10849 BE IC:PES < 80. UG/G 7!12!95 scos 95.10849 CR ICPES < 600. NG/G 7/12/95 sc:os 95.10849 NI ICPES < 2000. NG/G 7!12!95 

******************~*****************************************JJi***********************************************•********** 



REPORT NUMBER: 37675 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: KITTY on 17-Aug· 1995 

-<-" REQUEST NUMBER: 22161 M~iRIX: BV ANALYST: OES PROGRAM CODE: UE6G 

OUNER: Philip R. Fresquez GROOP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

NOTEBOOK: EM90126 PAGE: 43 

SUMMARY OF CONTROL STATUS OF OPEN (NON·BLINO) OC SAMPLES RUN UIT~ T~IS BATCH 

SAMPLE ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

OC 
VALUE 

QC COMPLETION 
NUM ANALYSIS UNITS UNCERTAINTY DATE COMMENT 

00.00533 BA 
00.00580 BA 

44. 
16. 

4. 
2. 

UG/G 
UG/G 

SUMMARY OF CONTROL STATUS OF BLIND OC SAMPLES RUN UITH THIS UATC~ 

57. 
21. 

9. 

3. 
7/12/95 UNDER CONTROL 
7/12/95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No oc samples run with this sample batch. 

~ No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 37675 JJJ4?~ a1JJ~~!J:fl~ -~ 
1

~ ~ Team Leader 

Q'/ lrt jq("' 

~ 
Sk:/,/~5 
I ; 

Date 

No Sample Discrepancies Noted by Sample Management Section 

~ OA Off1cer 

1/n/rs 
Date 

The control status of the preceeding data was evaluated usinJ~he standard statistical criteria set forth in 

.· 



•Quality Assurance for Health and Environmental Chemistry: 1992,• LA-12790-MS, Vol. 1, pp. 19·20. 

*************************************************************************************************************** 
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REPORT NUMBER: 37695 

********** CST ANALYTICAL REPORT *********** 

Prepared by: PEC on 17-Aug-1995 

REQUEST NUMBER: 2~161 ~i liX: BV ANALYST: AAS PROGRAM COOE : WE6G .... 
OWNER: Philip R. Fresquez GRCl.IP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

NOTEBOOK: CST9002 PAGE: 65 

lt~ll) P&r CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL ~·~ \ 't C(I4PLETJ Of< 

~fl~.cc~(.,.-
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

rh;; ~(;-~f scos 95.10849 AS ETVAA < 500. NG/G 7/10/95 
(~J".\l.r., sees 95.10849 CD ETVAA < 10. NG/G 7/10/95 

sees 95.10849 HG CVAA so. 30. NG/G 6/28/95 J.j u • r' scos 95.10849 SE ETVAA < 130. NG/G 7/12/95 (_ 
~t·t,:.c.C{Ju- scus 95.10850 AS ETVAA < 500. NG/G 7/10/95 II; 

t~11-&J1jtf~ scus 95.10850 CD ETVAA zoo. 20. NG/G 7/10/95 l(fl~v-ltO"t? scus 95.10850 HG CVAA < 30. NG/G 6/28/95 
scus 95.10850 SE ETVAA < 130. NG/G 7/12!95 

r~vf{:-. FLOS 95.10851 AS ETVAA < 500. NG/G 7/10!95 
FLOS 95.10851 CD ETVAA 40. 10. NG/G 7/10/95 it·L FLOS 95.10851 HG CVAA 30. 30. NG/G 6/28/95 
FLOS 95.10851 SE ETVAA < 130. NG/G 7/12!95 
FLUS 95.10853 AS ETVAA < 500. NG/G 7/10/95 
FLUS 95.10853 CD ETVAA 30. 10. NG/G 7/10/95 
FLUS 95.10853 HG CVAA 30. 30. NG/G 6/28/95 
FLUS 95.10853 SE ETVAA < 130. NG/G 7!12/95 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

sees 95.10849 AS ETVAA < 500. NG/G 7/10/95 
sees 95.10849 CD ETVAA < 10. NG/G 7/10/95 
sees 95.10849 HG CVAA so. 30. NG/G 6/28/95 
sees 95.10849 HG CVAA so. 30. NG/G 6/28/95 
sees 95.10849 SE ETVAA < 130. NG/G 7/12/95 
scus 95.10850 HG CVAA 40. 30. NG/G 6/28/95 
scus 95.10850 HG CVAA 30. 30. NG/G 6/28/95 
FLOS 95.10851 HG CVAA 30. 30. NG/G 6/28/95 
FLOS 95.10851 HG CVAA 30. 30. NG/G 6/28/95 
FLUS 95.10853 HG CVAA 30. 30. NG/G 6/28/95 
FLUS 95.10853 HG CVAA 30. 30. NG/G 6/28/95 

MATRIX SPIKES: 
19 



.-

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 
NUM NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT 

sees 95.10849 AS ETVAA 10. 8. UG/L 7/10/95 
sees 95.10849 CD ETVAA 8000. 7400. UG/G 7/10/95 
sees 95.10849 SE ETVAA 10. 2.7 UG/L 7/12/95 

20 



.• 
REPORT NUMBER: 37674 

******'**** CST ANALYTICAL REPORT *********** 

Prepared by: KITTY on 17·Aug·1995 

REQUEST NUMBER: 2?161 ~-.QIX: BV ANALYST: IMS PROGRAM CODE: UE6G .:.. .. • 
OIJNER: Philip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: b) ,~vr 
~{1{ff 

) CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL (J COMPLETION 

~ 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

sees 95.10849 PB ICPHS 400. 200. NG/G 8/16/95 0626VEGET 1:5 -~ 

~ 
sees 95.10849 SB ICPMS < 200. NG/G 8/15/95 0626VEGET 
sees 95.10849 TL ICPMS < 200. NG/G 8/16/95 0626VEGET r lf~h, scus 95.10850 PB ICPMS 2000. 300. NG/G 8/16/95 0626VEGET 
scus 95.10850 SB ICPMS < 200. NG/G 8/16/95 0626VEGET 

~ 
scus 95.10850 TL ICPMS < 200. NG/G 8/16/95 0626VEGET -FLOS 95.10851 PB ICPMS 1000. 300. NG/G 8/16/95 0626VEGET 
FLOS 95.10851 SB ICPMS < 200. NG/G 8/16/95 0626VEGET 

~ FLOS 95.10851 Tl ICPMS < 200. NG/G 8/16/95 0626VEGET 
FLUS 95.10853 PB ICPMS 400. 200. NG/G 8/16/95 0626VEGET 

~ 
FLUS 95.10853 SB ICPMS < 200. NG/G 8/16/95 0626VEGET 
FLUS 95.10853 TL ICPMS < 200. NC/G 8/16/95 0626VEGET 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUH NUH ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

sees 95.10849 PB ICPMS 500. 200. NG/G 8/16/95 0626VECET 
sees 95.10849 SB ICPHS < 200. NG/G 8/15/95 0626VEGET 
sees 95.10849 TL ICPHS < 200. NG/G 8/16/95 0626VEGET 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 
NUM NUH ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT 

seas 95.10849 SB ICPHS 50. 42. UG/L 8/16/95 0626VEGET 
sees 95.10849 TL ICPMS 50. 57. UG/L 8/16/95 0626VEGET 

************************************************************************************************************************* 
21 
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REPORT NUMBER: 37674 {continued) 

'********** CST QUALITY ASSURANCE REPORT *******'** 

Prepared by: KITTY on 17·Aug·1995 

~. 
REQUEST NUMBER: 22161 MAlRIX: BV ANALYST: IMS PROGRAM CODE: ~E6G 

O~NER: Philip R. Fresquez GROUP: ESH-20 MAIL· STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE ANALYTICAL ANAL YT !CAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.00533 PB 6. 0.3 UG/G 6.3 0.3 8/16/95 UNDER CONTROL 
00.00533 SB 73. 22. NG/G 36. 7. 8!16/95 UNDER CONTROL 
00.00533 TL 42. 13. NG/G so. 8/16/95 UNDER CONTROL 
00.00580 PB 14. 1. UG/G 13. 2. 8/16/95 UNDER CONTROL 
00.00580 SB 117. 35. NG/G 40. 8/16/95 IJARNING 2·3 S~G 
00.00580 TL 13. 4. NG/G < 10. 8/16/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND OC SAMPLES RUN ~ITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

~ Only Open {non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No OC sampl.es for this constituent and matrix type available within CST 

REPORT NUMBER: 37674 11/i(AJ?~-- J!1tMP~.Jx~ 
~ ·~ Team Leader 

~ 
QA Officer 

9:),7/'ls-
1 J ~d?jj' t /n/rs 

Date Date Date 

22 



• I 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
•Quality Assurance for Health and Environmental Chemistry: 1992,' LA·12790·MS, Vol. I, pp. 19·20. 

*************************************************************************************************************** 
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REPORT NUMBER: 35283 

REQUEST NUMBER: 22000 

OWNER: Philip R. Fresquez 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE 

$oi\ cH,M~J-- s~ IL. 
(Y;_,tJ;r d2eY~) 

; 

********** CST ANALYTICAL REPORT *********** 

Prepared by: HKOBY on 5-Jun-1995 

MATRIX: SS ANALYST : I HS PROGRAM COOE: IJE1C 

GROUP: ESH-20 HAIL-STOP: M887 PHONE: 7-0815 

ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION J NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT ) 
1 13 {r(_(c; 'H 

~ 
SC·4P-95HM 95.09423 SB ICPMS < 0.25 UG/G 6/05/95 O.?..s-
SC-4P-95HM 95.09423 TL ICPHS 0.25 0.25 UG/G 6/05/95 o.2+ 

************************************************************************************************************************* 
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REPORT NUMBER: 35283 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: MKOBY on 5-Jun-1995 

REQUEST NUMBER: 22000 MATRIX: SS ANALYST: IMS 

~NER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

00.30469 SB 
00.30469 TL 

ANALYTICAL 
RESULT 

3.13 
77. 

ANALYTICAL 
UNCERTAINTY 

0.63 
5. 

UNITS 

MG/KG 
MG/KG 

SUMMARY Of CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

QC 
VALUE 

43.9 
102. 

QC 
UNCERTAINTY 

93.5 
50.5 

PROGRAM CODE: ~E1C 

COMPLETION 
DATE COMMENT 

6/05/95 UNDER CONTROL 
6/05/95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 35283 

' Sample Discrepancies Noted by Sample Management Section 

2.~. 

Team leader 

?/1-:?k(' 
~ 

~ QA Off1cer 

Date 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

.• 



'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-HS, Vol. I, pp. 19-20. 

·····································•************************************************************************* 
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REPORT NUMBER: 35212 Si 1- H .M. ~~I fJv.; 13eJ!tt I Cr; t1./l'J tb 
(5JJ;tb-~) 

********** CST ANALYTICAL REPORT *********** 

Prepared by: M. KOZUBAL on 2-Jun-1995 

REQUEST NUMBER: 22000 MATRIX: SS ANALYST: OES PROGRAM CODE: WE1C 

OYNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

NOTEBOOK: EMP0126 PAGE: 28 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM HUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE 

SC-4P-95HM 95.09423 AG ICPES < 1. UG/G 6/02/95 
SC-4P-95HM 95.09423 BA ICPES 60. 6. UG/G 6/02/95 
SC·4P-95HM 95.09423 BE ICPES 0.72 0.08 UG!G 6/02!95 
SC-4P·95HM 95.09423 CD ICPES < 0.4 UG/G 6/02/95 
SC-4P-95HM 95.09423 CR ICPES 3.5 0.7 UG/G 6!02!95 

COMMENT 

/rL-
.3c7 vJ- 2.2.3 ,'0 

vd.. 0."1·8 
v,J O,lf 
v" :Jot SC-4P-95HM 95.09423 HI ICPES 

~ 
3.6 UG/G 6/02/95 vrL IS. 

SC-4P·95HM 95.09423 PB ICPES UG/G 6/02!95 JfA#. .:Pi· D 

************************************************************************************************************************* 
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REPORT NUMBER: 35212 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: H. KOZUBAL on 2-Jun-1995 

REQUEST NUMBER: 22000 MATRIX: SS ANALYST: DES PROGRAM COOE: ~1C 

OWNER: Philip R. Fresquez GROUP: ESH·20 HAIL-STOP: M887 PHONE: 7·0815 

NOTEBOOK: EHP0126 PAGE: 28 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.30469 AG 19. 2. HG/ICG 92.5 49.5 6!02/95 UNDER CONTROL 
00.30469 SA 250. 25. MG/KG 276. 82.5 6/02/95 UNDER CONTROL 
00.30469 BE 85. 9. MG/ICG 95.1 43. 6/02/95 UNDER CONTROL 
0.30469 CD 91. 9. MG/KG 102. 56.5 6/02/95 UNDER CONTROL 

00.30469 CR 150. 15. HG/ICG 154. 73. 6/02/95 UNDER CONTROL 
00.30469 Nl 140. 14. HG/KG 163. 85.5 6/02/95 UNDER CONTROL 
00.30469 PB 140. 14. HG/ICG 147. 73.5 6/02/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

_}(_ Only Open (non·bl ind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 35212 ~ 
QA Officer 

0 -5·CJ_5 
Date 

28 
~ Date Date 



No Sample Discrepancies Noted by Sample Management Section 

e control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-HS, Vol. 1, pp. 19·20. 

*************************************************************************************************************** 
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REPORT NUMBER: 35617 

'********** CST ANALYTICAL REPORT *********** 

Prepared by: PEC on 13-Jun-1995 

REQUEST NUMBER: 22000 MATRIX: SS ANALYST: AAS PROGRAM CODE: ~E1C 

O~NER: Philip R. Fresquez GROUP: ESH-20 

NOTEBOOK: CST9002 PAGE: 58 

CUSTOMER SAMPLES: 

i CUSTOMER SAMPLE ANALYTICAL 
NUM NUM ANALYSIS TECHNIQUE 

\j 

~ 
SC·4P·95HM 95.09423 AS ETVAA 
SC·4P-95HM 95.09423 HG CVAA 
SC·4P·95HM 95.09423 SE ETVAA 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL 
NUM NUM ANALYSIS TECHNIQUE 

SC·4P-95HM 95.09423 HG CVAA 
SC-4P·95HM 95.09423 HG CVAA 

MAIL-STOP: M887 PHONE: 7-0815 

ANALYTICAL 
RESULT 

2. 
0.03 
0.5 

ANALYTICAL 
RESULT 

0.02 
0.02 

ANALYTICAL 
UNCERTAINTY 

0.4 
0.01 
0.1 

ANALYTICAL 
UNCERTAINTY 

0.01 
0.01 

UNITS 

UG/G 
UG/G 
UG/G 

UNITS 

UG/G 
UG/G 

COMPLETION 
DATE 

6/01/95 
6/01/95 
6/01/95 

COMPLETION 
DATE 

6/01!95 
6/01/95 

COMMENT 

e r{J75I) =- f,8 
0•0 I 
0 ,1./.f.p 

COMMENT 

************************************************************************************************************************* 
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REPORT NUMBER: 35617 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: PEC on 13-Jun-1995 

REQUEST NUMBER: 22000 MATRIX: SS ANALYST: AAS PROGRAM CODE: UE1C 

OUNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

NOTEBOOK: CST9002 PAGE: 58 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN UITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.30469 AS 112. 22. MG/KG 128. 71. 6/13/95 UNDER CONTROL 

00.30469 HG 4. 0.4 MG/KG 4.85 2.4 6/01/95 UNDER CONTROL 

00.30469 SE 75. 15. MG/KG 101. 55. 6/13/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND CC SAMPLES RUN UITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

____ Only qualitative data requested 

/.nly Open (non-blind) cc samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 35617 
Analyst Reviewer Team Leader 

&/dtr:J' 0Y 
Date Date Date 

. Sample Discrepancies Noted by Sample Management Sectfon 

31 

~ QA 0 1cer 

Date 

.• 



The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
•Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 

-··•*********************************************************************************•************************ 
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REPORT NUMBER: 35996 
SbiLCI-l ,lfl) A~ 6(/-> & C/J Cr r.J<, fb 

C~) 
*'*'******** CST ANALYTICAL REPORT *********** 

Prepared by: MBG on 23-Jun-1995 

REQUEST NUMBER: 22031 MATRIX: SS ANALYST: OES PROGRAM CODE: WE1C 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7·0815 

NOTEBOOK: EM90126 PAGE: 32 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE 

~ FL·95·HM 95.09708 AG ICPES < 1. UG/G 6/23/95 

FL-95-HM 95.09708 BA ICPES 55. 5.5 UG/G 6/23/95 

~ 
FL-95-HM 95.09708 BE ICPES 0.81 0.08 UG/G 6/23/95 

FL·95·HM 95.09708 co ICPES 1. 1 0.4 UG/G 6/23/95 

~ 
FL-95-HM 95.09708 CR ICPES 5.1 0.5 UG/G 6/23/95 

Fl·95· HM 95.09708 Nl ICPES < 2. UG/G 6/23/95 

FL·95·HM 95.09708 PB ICPES 13. 4. UG/G 6/23/95 

COMMENT 

************************************************************************************************************************* 
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~fpORT NUMBER: 35996 (continued) 

'********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: MBG on 23·Jun·1995 

REQUEST NUMBER: 22031 MATRIX: SS ANALYST: OES PROGRAM CODE: WE1C 

OWNER: Philip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

NOTEBOOK: EM90126 PAGE: 32 

SUMMARY OF CONTROL STATUS OF OPEN (NON· Bll NO) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COHMENT 

00.30469 AG 53. 5. MG/KG 92.5 49.5 6/23/95 UNDER CONTROL 
00.30469 BA 290. 29. MG/KG 276. 82.5 6/23/95 UNDER CONTROL 
00.30469 BE 96. 9.6 MG/KG 95.1 43. 6/23/95 UNDER CONTROL 
00.30469 CD 99. 9.9 MG/KG 102. 56.5 6/23/95 UNDER CONTROL 
00.30469 CR 170. 17. MG/KG 154. 73. 6/23/95 UNDER CONTROL 
00.30469 Nl 160. 16. MG/KG 163. 85.5 6/23/95 UNDER CONTROL 
00.30469 PB 150. 15. MG/KG 147. 73.5 6/23/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND CC SAMPlES RUN WITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non·blind) CC samples run with this sample batch. 

No OC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 35996 tv.:...W...3 A,..) f'w->(;:; ~ .....nuu;>~ 
Analyst Reviewer Team leader CA Officer 

,~3-'r!' "23 Jt!' ?105 1/sbs 
Date Date 

34 Date 



HO sample Discrepancies Noted by··sample·Hanagement Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA·12790·HS, Vol. I, pp. 19·20. 

***'*********************************************************************************************************** 
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REPORT NUMBER: 36323 

********** CST ANALYTICAL REPORT *********** 

Prepared by: MKOBY on 30·Jun·1995 

REQUEST NUMBER: 22031 MATRIX: ss ANALYST: IMS PROGRAM CODE: UE1C 

0\INER: Phi lip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

~ CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

~ 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

~ 
FL·95·HM 95.09708 SB ICPMS < 0.25 MG/KG 6/29/95 

FL·95·HM 95.09708 TL ICPMS 0.25 0.25 MG/KG 6/29/95 

CUSTOMER SAMPL~ DUPLICAT~S~ 

-;v 
CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

FL·95·HM 95.09708 SB ICPMS < 0.25 MG/KG 6/29/95 

FL-95·HM 95.09708 TL ICPMS 0.25 0.25 MG/KG 6/29/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOONT COMPLETION 

NUH NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT 

FL·95·HM 95.09708 SB ICPMS 6.25 MG/KG 6/29/95 SB NOT IN SPIKE 

FL·95·HM 95.09708 TL ICPMS 6.25 6.5 HG/KG 6/29/95 

*****************************************************************************************************************••······ 
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REPORT NUMBER: 36323 (continued). 

*******"*** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: MKOBY on 30·Jun·1995 

REQUEST NUMBER: 22031 MATRIX: SS ANALYST: IMS PROGRAM CODE: ~E1C 

~NER: Philip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN (NON·BLINO) QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

QC 
VALUE 

QC COMPLETION 

NUM ANALYSIS UNITS UNCERTAINTY DATE COMMENT 

00.30469 SB 
00.30469 TL 

2.98 
100. 

0.37 
10. 

MG/KG 
MG/KG 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

43.9 
102. 

93.5 
50.5 

6/29!95 UNDER CONTROL 
6/29/95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 36323 

~ ~ 
JJ0~ ~ 

Team Leader QA Off1cer 

4.#-1' -¢.in ;;¥~ 1 [s['l. s 
t e ate Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated us?~ the standard statistical criteria set forth in 

.• 



•Quality Assurance for Health and Environmental Chemistry: 1992,' LA·12790·MS, Vol. I, pp. 19·20. 

*************************************************************************************************************** 
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REPORT NUMBER: 35524 

********** CST ANALYTICAL REPORT *********** 

Prepared by: PEC on 9-Jun-1995 

REQUEST NUMBER: 22031 MATRIX: ss ANALYST: AAS PROGRAM CODE: UE1C 

0\INER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7·0815 

NOTEBOOK: CST9002 PAGE: 60 

CUSTOMER SAMPLES: 

~ 
CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

:t 
FL-95-HM 95.09708 AS ETVAA 1. 0.5 UG/G 6/09/95 

FL-95-HM 95.09708 HG CVAA < 0.01 UG/G 6/06/95 

FL-95-HM 95.09708 SE ETVAA 0.4 0., UG/G 6/07/95 

CU~EJ).UP..U..CATES: 

~ CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

FL-95-HM 95.09708 HG CVAA 0.05 0.01 UG/G 6/06/95 

FL-95-HM 95.09708 HG CVAA 0.02 0.01 UG/G 6/06/95 

FL-95-HM 95.09708 SE ETVAA 0.4 0., UG/G 6/07/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 

NUM NUM ANALYSIS TECHNIQUE SPliCED RECOVERED UNITS DATE COMMENT 

FL-95-HM 95.09708 HG CVAA 2. 1.8 UG/L 6/06/95 

FL-95-HM 95.09708 SE ETVAA 10. 5. UG/G 6/07/95 

****************************************************************************************************************•········ 
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REPORT NUMBER: 35524 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: PEC on 9-Jun-1995 

REQUEST NUMBER: 22031 MATRIX: SS ANALYST: AAS 

OWNER: Philip R. Fresquez GROJP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

NOTEBOOK: CST9002 PAGE: 60 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

00.30469 HG 
00.30469 SE 

ANALYTICAL 
RESULT 

4. 
78. 

ANALYTICAL 
UNCERTAINTY 

0.4 
16. 

UNITS 

MG/KG 
MG/KG 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

QC 
VALUE 

4.85 
101. 

QC 
UNCERTAINTY 

2.4 
55. 

PROGRAM CODE: ~E1C 

COMPLETION 
DATE COMMENT 

6/06/95 UNDER CONTROL 
6/07/95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

__ Only qualitative data requested 

_..--Only Open (non-blind) QC samples run with this sample batch •. 

No QC samples run with this sample batch. 

No ac samples for this constituent and matrix type available within CST 

REPORT NUMBER: 35524 
. .fe:c- fe~ 

Analyst Reviewer Team leader ~ QA 0 1cer 

~[:1(15 (ptit15 
Date Date 

~4/tC 
Date 

7/s/rs 
Date 

No Sample Discrepancies Noted by Sample Management Section 

40 
The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

·' 



'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 

*************************************************************************************************************** 
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REPORT NUMBER: 37611 

********** CST ANAlYTICAl REPORT *********** 

Prepared by: KITTY on 14-Aug-1995 

REQUEST NUMBER: 22160 MATRIX: BA ANAlYST: IHS PROGRAM CODE: ~E6G 

O~NER: Philip R. Fresquez GROUP: ESH·20 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

J CUSTOMER 
NUM 

SC·4 
")

I 

~ SC·4 
~ _sc'-·-4 __ 
~ MA·S 
~ MA·S 
~ MA·5 

SAMPLE 
NUM 

ANALYTICAl 
ANALYSIS TECHNIQUE 

95.10835 PB 
95.10835 SB 
95.10835 Tl 
95.10836 PB 
95.10836 SB 
95.10836 Tl 

ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 
ICPMS 

~CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER 
NUM 

MA·S 
MA-S 
MA·S 

MATRIX SPIKES: 

CUSTOMER 
NUM 

MA·5 
HA·5 
HA·S 

SAMPLE 
NUM 

ANALYTICAl 
ANALYSIS TECHNIQUE 

95.10836 PB 
95.10836 SB 
95.10836 TL 

ICPMS 
ICPMS 
ICPHS 

SAMPLE 
NUM 

ANALYTICAL 
ANALYSIS TECHNIQUE 

95.10836 PB 
95.10836 sa 
95.10836 TL 

ICPHS 
ICPMS 
ICPMS 

HAIL-STOP: M887 PHONE: 7·0815 

ANALYTICAl 
RESULT 

< 500. 
< 500. 
< 500. 
< 500. 
< 500. 
< 500. 

ANALYTICAl 
RESULT 

< 500. 
< 500. 
< 500. 

AMOUNT 
SPIKED 

23. 
23. 
23. 

ANALYTICAL 
UNCERTAINTY 

ANALYTICAl 
UNCERiAINTY 

AMOUNT 
RECOVERED 

12. 
1. 

1. 

UNITS 
COMPLETION 

DATE 

NG/G 8/14/95 
NG/G 8/14/95 
NG/G 8/14/95 
NG/G 8/14/95 
NG/G 8/14/95 
NG/G 8/14/95 

UNITS 

NG/G 
NG/G 
NG/G 

UNITS 

UG/G 
UG/G 
UG/G 

COMPLETION 
DATE 

8/14/95 
8/14/95 
8/14/95 

COMPLETION 
DATE 

8/14/95 
8!14/95 
8/14/95 

COMMENT 

COMMENT 

COMMENT 

************************************************************************************************************************* 
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REPORT NUMBER: 37611 (continued) 

'********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: KITTY on 14·Aug·1995 

REQUEST NUMBER: 22160 MATRIX: BA ANALYST: IHS PROGRAM CODE: WE6G 

~NER: Philip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN (NON·BLIND) OC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL OC oc COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.00590 PB 200. 200. NG/G 140. 20. 8!14/95 UNDER CONTROL 

00.00590 SB 500. 500. NG/G 3. 8/14/95 UNDER CONTROL 

00.00590 TL 200. 200. NG/G 3. 8/14/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non·blind) QC samples run with this sample batch. 

No OC samples run with this sample batch. 

I 

~ No oc samples for this constituent and matrix type available within CST 

REPORT NUMBER: 37611 .d.i£~ 
Team Leader 

ana~ 
QA Officer 

)/t ~1/·t<; 
Date 

s/t~/+; 
Date 

~Iii'~ 
~ 

g- Uw /'is 
Date 

No Sample Discrepancies Noted by Sample Management Section 
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The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
•Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-HS, Vol. I, pp. 19-20. 

**************************•************************************************************************************ 
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REPORT NUMBER: 36235 

********** CST ANALYTICAL REPORT *********** 

Prepared by: HAB on 29-.Jun-1995 

REQUEST NUMBER: 22160 MATRIX: BA ANALYST: AAS PROGRAM COOE: IIE6G 

OIJNER: Philip R. Fresquez GROUP: ESH·20 HAIL·STOP: H887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

c~~~~ f~ 
. 

CUSTOMER SAMPLES: 

J CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL 
~'1\1 

COMPLETION 
NUH NUH ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

~ SC·4 95.10835 AS ETVAA < 2000. NG/G 6/28/95 
SC·4 95.10835 HG CVAA 76. 10. NG/G 6/27/95 
SC·4 95.10835 SE ETVAA < 1500. NG/G 6!28/95 ·-

~ 
HA·5 95.10836 AS ETVAA < 2000. NG/G 6/28/95 

HA·5 95.10836 HG CVAA 67. 10. NG/G 6/27/95 

~ ~-· 95.10836 SE ETVAA < 1500. NG/G 6/28/95 

USTOHER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

HA·5 95.10836 AS ETVAA < 2000. NG/G 6/28/95 

HA-5 95.10836 SE ETVAA < 1500. NG/G 6/28/95 

MATRIX SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 

NUH NUM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT 

MA·5 95.10836 AS ETVAA 10000. 5000. NG/L 6/28/95 

MA·5 95.10836 SE ETVAA 10000. 5000. NG/L 6/28/95 

************************************************************************************************************************* 
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REPORT NUMBER: 36235 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: MAS on 29-Jun-1995 

REQUEST NUMBER: 22160 MATRIX: BA ANALYST: AAS PROGRAM CODE: IJE6G 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

OC 
VALUE 

QC COMPLETION 
UNCERTAINTY DATE COMMENT 

00.00590 HG 1.2 1.2 NG/G 4. 2. 6/28/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) oc samples run with this sample batch. 

~ No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 36235 ~Wv-.l~·A M ~ m1A? \ 
Analyst Reviewer Team Leader QA Officer 

'~ ~~ rdf/is-- &' /;~ /r;s 
Da e Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
•Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 

.• 
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REPORT NUMBER: 37649 

*'****'***'** CST ANALYTICAL REPORT. *********** 

Prepared by: M. KOZUBAL on 16-Aug-1995 

REQUEST NUMBER: 22160 MATRIX: BA ANALYST: OES PROGRAM CODE: WE6G 

CNNER: Philip R. Fresquez GRClJP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

NOTEBOOK: EM90126 PAGE: 40 11 
CUSTOMER SAMPLES: l~~~~ \ 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL rt~l ~ COMPLETION 

NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

tv; SC-4 95.10835 AG ICPES < 1000. NG/G 6/30/95 

~.,,~/) 
sc-4 95.10835 BA ICPES 250. 30. NG/G 6/30/95 

l~ l~-~ SC·4 95.10835 BE ICPES < 40. NG/G 6/30/95 

~l\,,.t~· SC-4 95.10835 CD ICPES < 400. NG/G 6/30/95 

SC-4 95.10835 CR ICPES < 400. NG/G 6/30/95 

SC-4 95.10835 Nl ICPES < 1000. NG/G 6/30/95 

MA-5 95.10836 AG ICPES < 1000. NG/G 6/30/95 

iJ,vD MA·S 95.10836 BA ICPES 150. 30. NG/G 6/30/95 

~J')' 
MA·S 95.10836 BE ICPES < 400. NG/G 6/30/95 

MA-5 95.10836 CD ICPES < 400. NG/G 6/30/95 

t"') MA·5 95.10836 CR ICPES < 400. NG/G 6/30/95 

MA·5 95.10836 Nl ICPES < 1000. NG/G 6/30/95 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

IIUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

MA·5 95.10836 AG ICPES < 1000. NG/G 6/30/95 

MA-5 95.10836 BA ICPES 150. 30. NG/G 6/30/95 

MA·5 95.10836 BE ICPES < 40. NG/G 6/30/95 

MA·5 95.10836 co ICPES < 400. NG/G 6/30/95 

MA·5 95.10836 CR ICPES < 400. NG/G 6/30/95 

MA-5 95.10836 Nl ICPES < 1000. NG/G 6/30/95 

************************************************************************************************************************* 
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REPORT NUMBER: 37649 (continued) 

********'** CST QUALITY ASSURANCE REPORT ****•**** 

Prepared by: M. KOZUBAL on 16-Aug-1995 

REQUEST NUMBER: 22160 MATRIX: BA ANALYST: OES 

Cl'JNER: PhilipR. Fresquez CROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

NOTEBOOK: EM90126 PACE: 40 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

00.00590 CR 

ANALYTICAL 
RESULT 

1.3 

ANALYTICAL 
UNCERTAINTY 

0.7 

UNITS 

UC/G 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

QC 
VALUE 

1. 

QC 
UNCERTAINTY 

PROGRAM COOE: ~6C 

COMPLETION 
DATE COMMENT 

6/30/95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

X. Only Open (non-blind) oc samples run with this sample batch. 

No OC samples run with this sample batch. 

No OC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 37649 

QA Officer 

8 -//, -9,s 
Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated usin§jthe standard statistical criteria set forth in 
•Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 

.-



Appendix B. Analytical Data (Radionuclide) for Vegetation, Soil, and Fish. 
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.• 
REPORT NUMBER: 39387 

Page: 

********** CST ANALYTICAL REPORT *********** 

Prepared by: AKS on 11-Jan-1996 

ANALYSIS: SR·90 REQUEST NUMBER: 22156 MATRIX: BV ANALYST: RICHARD PETERS PROGRAM CODE: ~E3 

O~NER: Philip R. Fresquez GROUP: ESH · 20 MAIL·STOP: M887 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: PC ANALYTICAL PROCEDURE: ER 190 NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

(; f ~~ 
CUSTOMER SAMPLE ANALYTICAL ANALYTICAL f ' COMPLETION 

NUMBER NUMBER RESULT UNCERTAINTY UNITS DATE COMMENT 

~~ SCOS3 95.10817 6.2 0.4 PCI/G 1/11/96 01!l'1~ SCUS4 95.10818 9.8 0.7 PCI/G 1!11/96 ~~ FLOSS 95.10819 3.4 1. PCI/G 1!11/96 0~ f~J~ FLUS6 95.10820 2.8 0.3 PCI/G 1/11/96 ~~ 
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REPORT NUMBER: 39387 (continued) Page: 

********** CST QUALITY ASSURANCE REPORT *****'**** 

Prepared by: AKS on 11-Jan-1996 

REQUEST NUMBER: 22156 MATRIX: BV ANALYST: RICHARD PETERS PROGRAM CODE: YE3G 

OYNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons 

Only qualitative data requested 

Only Blind QC samples run with this sample batch. 

L No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN YITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No OC samples run with this sample batch. 

No OC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 39387 ~ 6 s7,- /1'?''/£1:.£Y 
Analyst Reviewer Team Leader QA Officer " 

~ t- \) --<;~ 1/d'lb 1 U r, /9 f.; 
Date Date Date e 

No Sample Discrepancies Noted by Sample Management Section 50 



.· 
REPORT NUMBER: 37417 Page: 0 

*********'* CST ANALYTICAL REPORT *********** 

,..~ ..... ·~~~ ...... ' 
/ . 

ANALYS(s: CS-137 / 
1

REQUEST 

'----.. 

Prepared by: YIG on 2-Aug-1995 

NUMBER: 22156 MATRIX: BV ANALYST: SAMMY GARCIA PROGRAM COOE : IIE3G 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: H887 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: G ANALYTICAL PROCEDURE: NOTEBOOK: PAGE: 

CUSTC»4ER SAMPLES: 

CUSTC»4ER SAMPLE ANALYTICAL ANALYTICAL CC»4PLETION 
NUMBER NUMBER RESULT UNCERTAINTY UNITS DATE CC»4HENT 

~~~ SCOS3 95.10817 0.01 0.02 PCI/G 7!27!95 
SCUS4 95.10818 0.36 0.53 PCI/G 7!27!95 

1j~ 
FLOSS 95.10819 0.22 0.33 PCI/G 7/27/95 
FLUS6 95.10820 0.04 0.06 PCI/G 7/27/95 
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REPORT NUMBER: 37417 (continued) Page: 02 

********** CST QUALITY ASSURANCE REPORT ......... 
Prepared by: YIG on 2·Aug·1995 

REQUEST NUMBER: 22156 MATRIX: BV ANALYST: SAMMY GARCIA PROGRAM CODE: WE3G 

OWNER: Philip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

QC 
VALUE 

QC COMPLETION 
UNITS UNCERTAINTY DATE COMMENT 

00.33381 5.23 0.89 PCI/G 4.85 0.16 7!27!95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 37417 ~ ~ ~ ~r Team Leader QA 0 1cer 

r#bJ/ gf/v{ ~~\qt; q hbs 
I 

Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

'Quality Assurance for Health and Environmental Chemistry: 1992,' LA·12790·MS, Vol. 1, pp. 19·20. 

.. 
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REPORT NUMBER: 37182 
Page: C 

********** CST ANALYTICAL REPORT *********** 

Prepared by: ROBINSON on 25-Jul-1995 

ANALYSIS:~ REQUEST NUMBER: 22033 MATRIX: \1 ANALYST: RICHARD ROBINSON PROGRAM COOE : \IE6G 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL·STOP: M887 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: LS ANALYTICAL PROCEDURE: ER210 NOTEBOOIC: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION 
NUMBER NUMBER RESULT UNCERTAINTY UNITS DATE COMMENT 

Y1. ~ {Gt ~-~-frl;.,x. · I 1-SC·M 95.09709 100. 300. PCI/L 7/24/95 -:; vyl·l ;a.Jc~v- 4'f£1r:! 2·SC·4 95.09710 300. PCI/L 7/24/95 . ~ o v<JGJ. 95.09711 200. 300. PCI/L 7/24/95 1[/.y S:LL.J;.(J:u,·, {,,vk-~ 4·SC·PU 95.09712 0.0 300. PCI/L 7/24/95 j. c' [!~·0\ "'5-FL·PO• 95.09713 100. 300. PCI/L 7/24/95 f)(j . '}iil:l ,J..t Gt~~-""'tii 6·FL·PU 95.09714 100. 300. PCI/L 7/24/95 
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REPORT NUMBER: 37182 (continued) Page: o; 

**'******** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: ROBINSON on 25-Jul-1995 

REQUEST NUMBER: 22033 MATRIX: W ANALYST: RICHARD ROBINSON PROGRAM COOE: WE6G 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM 

00.33081 
00.33089 

ANALYTICAL 
RESULT 

0.0 
12300. 

ANALYTICAL 
UNCERTAINTY 

300. 
1100. 

UNITS 

PCI/l 
PCI/l 

QC 
VALUE 

0.0 
14825. 

~UMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

QC COMPLETION 
UNCERTAINTY DATE COMMENT 

1482.5 
7/24/95 UNDER CONTROL 
7/24/95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitat~e data requested 

~ Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 37182 b2Lll&~ _gy'2 $7-z:. C.·~ 
Analyst Reviewer Team Leader QA Officer 

o-7-/z5 Ler; 1/Z1/'1s ~~~~ /qs; r/;, -zlrs 
I 

Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Ch~stry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 



REPORT NUMBER: 38058 
Page: 

'*********'* CST ANALYTICAL REPORT *********** 

Prepared by: AKS on 7· Sep· 1995 

ANALYSIS: U REQUEST NUMBER: 22156 MATRIX: BV ANALYST: RICHARD PETERS PROGRAM CODE: WE3 
OWNER: Philip R. Fresquez GROUP: ESH·20 HAIL-STOP: H887 PHONE: 7-0815 

ANALYTICAL TECHNIQUE: KPA ANALYTICAL PROCEDURE: NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION NUMBER NUMBER RESULT UNCERTAINTY UNITS DATE COMMENT 

~vttr~'~ SCOS3 95.10817 0.28 0.05 UG/G 9/07/95 SCUS4 95.10818 1.14 0.11 UG/G 9!07!95 

1'tvf:;M 
FLOSS 95.10819 0.67 0.07 UG/G 9/07/95 FLUS6 95.10820 0.69 0.07 UG/G 9/07/95 
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REPORT NUMBER: 38058 (continued) Page: o; 

*'*'**'****** CST QUALITY ASSURANCE REPORT ****'***** 

Prepared by: AKS on 7·Sep·1995 

REQUEST NUMBER: 22156 MATRIX: BV ANALYST: RICHARD PETERS PROGRAM CODE: WE3G 

OWNER: Philip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON·BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

QC 
VALUE 

QC COMPLETION 
UNITS UNCERTAINTY DATE COMMENT 

00.33291 4.5 0.45 UG/L 4.5 0.45 9/07/95 UNDER CONTROL 

SUMMARY OF CONTR~L STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

There were no blind QUality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

4--
,-

{.. 

:sJ...:l REPORT NUMBER: 38058 ':-":"{ e:ru:'Lf 
Reviewer Team Leader QA oHice 

qu~; ~. '!- ·;"' 0\ln\"'s- IJ.Iu hs I 
Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
•Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19·20. 



REPORT NUMBER: 37883 

********•* CST ANALYTICAL REPORT ****'******* 

Prepared by: CEA on 28-Aug-1995 

REQUEST NUMBER: 22156 MATRIX: BV ANALYST: RICHARD PETERS PROGRAM CODE: ~E3G 

O~NER: Philip R. Fresquez GR:...JP: ESH·20 MA!L·STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

I CUSTO<ER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT \j 

v SCOS3 95.10817 ~-~ RAS 0.003 0.002 PCI/G 8/28/95 74% SCOS3 95.10817 PU-239 RAS 0.002 0.002 PC.l/G 8/28/95 74X ~ - -SCUS4 95.10818 PU·238 RAS 0.001 0.001 PCI/G 8/28/95 93X -SCUS4 95.10818 PU-239 RAS 0.005 0.002 PCI/G 8/28/95 93X ::;LOSS -
:t 

95.10819 PU-238 RAS 0.0 0.001 PCI/G 8/28/95 90X .--. 
0.001 

FLOSS 95.10819 PU-239 RAS 0.001 PCI/G 8/28/95 90X - 95 • 1 0820 PU-'238 FLUS6 RAS 0.001 PCI/G 8/28/95 87X FLUS6 95.10820 PU-239 RAS 0.002 0.001 PCI/G 8/28/95 87X 

******************•****************************************************************************************************** 
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REPORT NUMBER: 37883 (continued) 

*'********* CST QUALITY ASSURANCE REPORT ********* 

Prepared by: CEA on 28-Aug-1995 

REQUEST NUMBER: 22156 MATRIX: BV ANALYST: RICHARD PETERS 

OWNER: Philip R. Fresquez GROUP: ESH·20 MAIL-STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

SUMMARY OF TRACER RECOVERY IN CUSTOMER AND QA SAMPLES 

CUSTOMER CST SAMPLE AMOUNT AMOUNT 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS 

SCOS3 95.10817 PU·242T 2.06 1.524 PCI/SAHPLE 
SCUS4 95.10818 PU·242T 2.06 1. 916 PCI/SAMPLE 
FLOSS 95.10819 PU·242T 2.06 1.854 PCI/SAMPLE 
FLUS6 95.10820 PU·242T 2.06 1. 792 PCI/SAMPLE 

SUMMARY OF CONTROL STATUS OF OPEN (NON·BLINO) OC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
HUH ANALYSIS 

00.33824 PU-238 

ANALYTICAL 
RESULT 

3.1911 

ANALYTICAL 
UNCERTAINTY UNITS 

0.1268 PCI/SAMPLE 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

ac 
VALUE 

3.2 

COLLECTION 
DATE 

6/16/95 
6/16/95 
6/16/95 
6/16/95 

QC 
UNCERTAINTY 

0.1 

PROGRAM CODE: WE3G 

COMMENT 

74X 
93X 
90X 
87'X 

COMPLETION 
DATE COMMENT 

8/28/95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

~ Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No ac samples for this constituent and matrix type available within CST 
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~ REPORT NUMBER: 37883 -sv-:l tmJJ.t{ Analyst Reviewer Team Leader QA Officer 

~Its- 9 1~l~ rkhs 
Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Hec.th and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 

*********************************************************************************************•-•*************** 
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REPORT NUMBER: 36924 

***'******* CST ANALYTICAL REPORT *•********* 

Prepared by: CAH on 18-Jul- 1995 

ANALYSI~ REQUEST NUMBER: 21999 MATRIX: SS ANALYST: RICHARD PETERS 

~NER: Philip R. Fresquez GROUP: ESH-20 MAIL·STOP: M887 PHONE: 7-0815 

ANALYTICAL TECHNIQUE: RAS ANALYTICAL PROCEDURE: NOTEBOOK: · PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

SAMPLE
NUMBER 

SC·4P·95RAD 95.09424 0.013 

iz.... 
ANALYTICAL 
UNCERTAINTY 

0.002 

60 

UNITS 

PCI/G 

COMPLETION 
DATE 

7/17/95 68X 

,.-

Page: 01 

PROGRAM CODE: WE1C 

COMMENT 



REPORT NUMBER: 36924 (continued) 
Page: 02 

*****'***** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: CAH on 18-Jul -1995 

REQUEST NUMBER: 21999 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: WE1C 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7·0815 

SUMMARY OF TRACER RECOVERY IN CUSTOMER AND OA SAMPLES 

CUSTOMER CST SAMPLE 
NUMBER NUMBER 

SC·4P·95RAD 95.09424 

ANALYSIS 

AM·243T 

AMOUNT 
SPIKED 

5.91 

AMOUNT 
RECOVERED 

4.019 

COLLECTION 
UNITS DATE COMMENT 

PCI/SAMPLE 5/24/95 68X 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) OC SAMPLES RUN WITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

95.10354 3.47 0.213 PCI/L 3.31 0.06 7/17/95 UNDER CONTROL 

REPORT NUMBER: 36924 tiff/ ~ ,c;j1 /J?'IA_,?-
Analyst Reviewer Team Leader OA Officer 

7-!1J-f/5 7 hct[Cf~t ..,l,q[q~ 7u9h~ 



Soil·-.; J,S~fCA 2-sc,f6v 
REPORT NUMBER: 36359 

(~~~) 
**'***'***** CST ANALYTICAL REPORT ............ 

Prepared by: GHM on 30· JIM'l·1995 

REQUEST NUMBER: 21999 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM COOE: WE 1 C 

OWNER: Philip R. Fresquez 

NOTEBOOK: 

CUSTOMER SAMPLES: 

CUSTOMER 
NUM 

PAGE: 

SAMPLE 
NUM 

GROUP: ESH-20 

ANALYTICAL 
ANALYSIS TECHNIQUE 

SC·4P·95RAD 95.09424 PU·238 
SC·4P·9SRAD 95.09424 PU-239 

RAS 
RAS 

MAJL·STOP: M887 PHONE: 7·0815 

ANALYTICAL ANALYTICAL COMPLETION 
RESULT UNCERTAINTY UNITS DATE COMMENT 

0.032 0.006 PCI/G 6/30/95 78% Bf.r:. o.oos 
0.018 0.004 PCI/G 6/30/95 78% o,o~ 

(f6'(~ 

***************************************************······································································ 
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Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19·20 • 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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t':" 
... ~ $Jc-z NK ~ M~C,. REPORT NUMBER: 36359 J .,, 

Analyst Reviewer Team Leader OA Of 1cer 

:.-:> ) ... , l 7 :i 7blct~ J~~Lqs ?f"(tti'" 
~· Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA·12790·MS, Vol. I, pp. 19·20. 

*************************************************************************************************************** 

.. 
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REPORT NUMBER: 36359 (con.ti.nued) 

***'******* CST QUALITY ASSURANCE REPORT ********* 

Prepared by: GMH on 30·Jun·1995 

REQUEST NUMBER: 21999 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: WE 1 C 

OWNER: Philip R. Fresquez GROJP: ESH·20 · 

NOTEBOOK: PAGE: 

SUMMARY OF TRACER RECOVERY IN CUSTOMER AND QA SAMPLES 

CUSTOMER CST SAMPLE 
NUMBER NUMBER 

SC·4P·9SRAD 95.09424 

ANALYSIS 

PU·242T 

AMOJNT 
SPIKED 

MAIL·STOP: M887 

AMOJNT 
RECOVERED 

PHONE: 7·0815 

COLLECTION 
UNITS DATE COMMENT 

.. 5.624 PCI/SAMPLE 5/24/95 78% 

SUMMARY OF CONTROL STATUS OF OPEN (NON·BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

There were no open Cnon·blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

95.09511 PU·238 1.015 0.16 PCI/L 0.91 0.05 6/30/95 UNDER CONTROL 95.09511 PU-239 1.593 0.23 PCI/L 1.45 0.02 6/30/95 UNDER CONTROL 95.09512 PU·238 10.01 0.498 PCI/L 10.3 0.52 6/30/95 UNDER CONTROL 95.09512 PU·239 2.426 0.153 PCI/L 2.36 0.04 6/30/95 UNDER CONTROL 
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REPORT NUMBER: 36234 

****'*'***** CST ANALYTICAL REPORT *********** 

Prepared by: AKS on 29-Jun-1995 

ANALYSIS: U REQUEST NUMBER: 21999 MATRIX: SS ANALYST: • RICHARD PETERS 

0\JNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: KPA ANALYTICAL PROCEDURE: 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

SAMPLE 
NUMBER 

SC·4P·95RAD 95.09424 

ANALYTICAL 
RESULT 

4.15 

ANALYTICAL 
UNCERTAINTY 

0.75 

.. 

66 

UNITS 

UG/G 

NOTEBOOK: 

COMPLETION 
DATE 

6/29/95 

PAGE: 

COMMENT 

-.-
Page: 

PROGRAM CODE: IJE 1C 



REPORT NUMBER: 36234 (continued) 
Page: 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: AKS on 29-Jun-1995 

REQUEST NUMBER: 21999 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: WE1C 
OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM 

00.33291 

ANALYTICAL 
RESULT 

4.34 

ANALYTICAL 
UNCERTAINTY 

0.43 

UNITS 

UG/L 

QC 
VALUE 

4.5 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

QC 
UNCERTAINTY 

0.45 

COMPLETION 
DATE COMMENT 

6/29/95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. ~ 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 36234 ~ Str-:2 $Z ~ Analyst Reviewer Team Leader QA Officer 

4-tfc (c; Lz:t.Lq_t;: ?:t :l.'j. t 'f,~ r, h-9 /r;s 
I DatJ Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 
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REPORT NUMBER: 36512 

**'*'******* 

Sol/ - CJOS r
(~@ttLN) 

CST ANALYTICAL REPORT *********** 

Prepared by: AKS on 7-Jul-1995 

ANALYSIS: SR-90 REQUEST NUMBER: 21999 MATRIX: SS ANALYST: STEVEN GOLDSTEIN 

OYNER: Philip R. Fresquez 

ANALYTICAL TECHNIQUE: PC 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

~iflr SC-4P-95RAD 

~ 

GROUP: ESH-20 MAIL-STOP: M887 

ANALYTICAL PROCEDURE: ER 190 

SAMPLE ANALYTICAL ANALYTICAL 
NUMBER RESULT UNCERTAINTY UNITS 

95.09424 0.4 0.2 PCI/G 

68 

PHONE: 7-0815 

NOTEBOOK: 

COMPLETIOII 
DATE 

7/07/95 

Page: 0~ 

PROGRAM CODE: YE1C 

PAGE: 

COMMENT 



REPORT NUMBER: 36512 (continued) Page: O< 

**'******'** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: AKS on 7-Jul-1995 

REQUEST NUMBER: 21999 MATRIX: SS ANALYST: STEVEN GOLDSTEIN PROGRAM COOE: YE1C 

OYNER: Philip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN YITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

SUMMARY OF CONTROL STATUS OF BLINO QC SAMPLES RUN YITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind> QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type avai table within CST 

REPORT NUMBER: 36512 
_k_ ~ $1"!: ll:tl/).~ 

Analyst Reviewer Team Leader QA Officer 

• ,II3Hs- --, [ 13{or~ 1/;t/95 
I 

Date Date Date 

No Sample ~iscrepancies Noted by Sample Management Section69 



REPORT NUMBER: 35105 

***'******* 

Soil·- 3fd
{~~) 

CST ANALYTICAL REPORT *********** 

Prepared by: ROBINSON on 30-May-1995 

ANALYSIS: H-3 REQUEST NUMBER: 21999 MATRIX: SS ANALYST: RICHARD ROBINSON 

OUNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

ANALYTICAL TECHNIQUE: LS ANALYTICAL PROCEDURE: ER210 NOTEBOOK: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION 
NUMBER NUMBER RESULT UNCERTAINTY UNITS DATE 

~~ SC-4P-95RAD 95.09424 100. 300. PCI/L 5/30/95 

70 

.• 

Page: 01 

PROGRAM CODE: ~E6G 

PAGE: 

COMMENT 



REPORT NUMBER: 35105 (continued) Page: 02 

***'******* CST QUALITY ASSURANCE REPORT ********* 

Prepared by: ROBINSON on 30-May-1995 

REQUEST NUMBER: 21999 MATRIX: SS ANALYST: RICHARD ROBINSON PROGRAM CODE: IIE6G 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL·STOP: M887 PHONE: 7·0815 

SUMMARY OF CONTROL STATUS OF OPEN CNON~BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUH RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.33081 2DO. 3DD. PCI/L 0.0 5/30/95 UNDER CONTROL 
00.33082 16600. 600. PCI/L 15241. 1524.1 5/30/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUH RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

95.09275 10.6 1. NCI/L 12.2 0.5 5/30/95 UNDER CONTROL 
95.09296 1900. 400. PCI/L 2728. 71. 5/30/95 WARNING 2·3 SIG 

{!i:J~ wl4 WI~ REPORT NUMBER: 35105 ,_g ut~--
QA Offuer Analyst Reviewer Team Leader 

J ~/ 1{;1~ I , f 1l -10 s-[3t_h5' u~o/f) 
Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19·20. 

*************************************************************************************************************** 
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RErJRT NUMBER: 35520 
Soi! ·- ():1-'C,s
(~~.;) 

$ 

*'********* CST ANALYTICAL REPORT *********** 

Prepared by: YIG on 9-Jun-1995 

ANALYSIS: CS-137 REQUEST NUMBER: 21999 MATRIX: SS ANALYST: SAMMY GARCIA 

~NER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 

ANALYTICAL TECHNIQUE: G ANALYTICAL PROCEDURE: 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

SAMPLE 
NUMBER 

SC·4P·95RAD 95.09424 

ANALYTICAL 
RESULT 

0.32 

·ANALYTICAL 
UNCERTAINTY 

0.06 

7~ 

UNITS 

PCI/G 

PHONE: 7·0815 

NOTEBOOK: 

COMPLETION 
DATE 

6/09/95 

.· 
Page: 01 

PROGRAM COOE: r 
PAGE: I 

COMMENT 



REPORT NUMBER: 35520 (continued) Page: o; 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: YIG on 9- Jun-1995 

REQUEST NUMBER: 21999 MATRIX: SS ANALYST: SAMMY GARCIA PROGRAM CODE: WE1C 

~NER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL ·STATUS·OF OPEN (NON-BLIND) QC SAMPLES·RUN WITH THIS BATCH 

SAMPLE 
NUM 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

QC 
VALUE 

QC 
UNCERTAINTY 

COMPLETION 
DATE COMMENT 

00.33404 4.48 0.48 PCI/G 4.98 0.16 6/09/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

__ Only qualitative data requested 

/Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 35520 

~ ~ R.t~ ,atL.af:_ 
Team Leader QA Officer 

&fcr19J/ cf!f.'~-;- c/JL!_/95 ~ !J.s L15 I , Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 



REPORT NUMBER: 37430 

*'***'****** CST ANALYTICAL REPORT ••••••••••• 

Prepared by: GMM on 2·Aug·1995 

REQUEST NUMBER: 22032 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM COOE: WE1C 

OWNER: Philip R. Fresquez GROUP: ESH·20 

NOTEBOOK: 

CUSTOMER SAMPLES: 

CUSTOMER 
NUM 

FL·95·RAD 
FL·95·RAD 

PAGE: 

SAMPLE 
NUM 

ANALYTICAL 
ANALYSIS TECHNIQUE 

95.09707 PU·238 
95.09707 PU-239 

RAS 
RAS 

MAl L·STOP: M887 PHONE: 7·0815 

ANALYTICAL 
RESULT 

0.01 
0.025 

ANALYTICAL 
UNCERTAINTY 

0.002 
0.002 

UNITS 

PCI/G 
PCI/G 

COMPLETION 
DATE 

7/26/95 83X 

7/26/95 83X 

COMMENT 

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



REPORT NUMBER: 37430 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: Gl4l4 on 2·Aug·1995 

REQUEST NUMBER: 22032 MATRIX: SS ANALYST: RICHARD PETERS 

OWNER: Philip R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 

NOTEBOOK: PAGE: 

SUMMARY OF TRACER RECOVERY IN CUSTOMER AND OA SAMPLES 

CUSTOMER CST SAMPLE 
NUMBER NUMBER ANALYSIS 

AMOUNT 
SPliCED 

AMOUNT 
RECOVERED 

PHONE: 7·0815 

UNITS 
COLLECTION 

DATE 

PROGRAM CODE: WE1C 

COMMENT 

Fl·95·RAD 95.09707 PU·242T 7.21 5.984 PCI/SAHPLE 5/31/95 83X .. 

SUMMARY OF CONTROL STATUS OF OPEN (NON·BLIND) QC SAMPLES RUN WITH THIS BATCH 

There were no open (non·blind) Quality Control materials run with the samples reported above for one of the following r~esons: 

Only qualitative data requested 

Only Blind QC samples run with this sample batch. 

No oc samples run with this sample batch. 

No OC samples for this constituent and matrix type·available within CST 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUH ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMM(IIT 

95.09858 PU·238 0.517 0.016 PCI/G 0.51 0.017 7/26/95 UNDER COif T '"' 
95.09858 PU-239 0.613 0.018 PCI/G 0.6 0.019 7!26!95 UNDER COif' -a 
95.09858 PU-239 0.613 0.018 PCI/G 0.6 0.019 7/26/95 UNDER COli' •· A 

REPORT NUMBER: 37430 

~ !_{_-



it 1 r 
Analyst Reviewer Team Leader OA Officer 

'i /\- ..... r,. 9 c;· 'til/!'{) q,b !9s- r;; lrbs 
Date Date Date Date 

No Saq:lle Discrepancies Noted by S~le Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

'Quality Assurance for Health and Environmental Chemistry: 1992,' LA·12790·MS, Vol. I, pp. 19·20. 

*********************************************••································································ 
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REPORT NUMBER: 37241 

c .. .... nding Command =timeout****** Error - na.metype : timeo•1t 
CST ANALYTICAL REPORT *********** 

Stack= 
Prepared by: AKS on 26-Jul-1995 

ANALYSIS: SR-90 REQUEST NUMBER: 22032 MATRIX: SS ANALYST: STEVEN GOLDSTEIN 
OWNER: Philip R. Fresquez 

ANALYTICAL TECHNIQUE: PC 

CUSTOMER SAMPLES: 

. ... . cuSfOi·le·R 
NUMBER 

FL-95-RAD 

GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

ANALYTICAL PROCEDURE: 

SAMPLE 
NUMBER 

95.09707 

·xN.Ai.YTii:iir-AN"Ai.Yfii:AL 
RESULT UNCERTAINTY UNITS 

0.3 0.2 PCI/G 

.NOTEBOOK: 

COMPLETION 
DATE 

7!26!95 

Page: 

PROGRAM CODE: WE 

PAGE: 

COMMENT 



REPORT NUMBER: 37241 (continued) 
Page: 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: AKS on 26- Jul- 1995 

REQUEST NUMBER: 22032 MATRIX: SS ANALYST: STEVEN GOLDSTEIN PROGRAM CODE: YE1C 

OYNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLfND) QC SAMPLES RUN YITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons 

Only qualitative data requested 

Only Blind QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN YITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

-1. '' Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 37241 

QA ;;;;i~ Analyst Rev fewer Team Leader 

I )z.<plq< '1 /:;.;(iS 
Date Date Date 

No Sample Djscrepancies Noted by Sample Management Section 



REPORT NUMBER: 36467 Sai 1- ng-cs 
(~~) 

********** CST ANALYTICAL REPORT *********** 

Prepared by: YIG on 6-Jul-1995 

ANALYSIS: CS-137 REQUEST NUMBER: 22032 MATRIX: SS ANA(YST: SAMMY GARCIA 

OWNER: Philip R. Fresquez 

ANALYTICAL TECHNIQUE: G 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

FL-95-RAO 

GROOP: ESH-20 MAIL ·STCIP: M887 

ANALYTICAL PROCEDURE: 

SAMPLE 
NUMBER 

95.09707 

ANALYTICAL 
RESULT 

0.42 

ANALYTICAL 
UNCERTAINTY 

0.07 

UNITS 

PCI/G 

PHONE: 7·0815 

NOTEBOOK: 

COMPLETION 
DATE 

7/06/95 

,.-

Page: 01 

PROGRAM CODE: WE1C 

PAGE: 

COMMENT 



REPORT NUMBER: 36467 (continued) Page: 02 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: YIG on 6- Jul- 1995 

REQUEST NUMBER: 22032 MATRIX: SS ANALYST: SAMMY GARCIA PROGRAM CODE: liE 1 C 

OWNER: Philip R. Fresquez GRCXJP: ESH-20 MAll-STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE 
NUM 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

QC 
VALUE 

QC COMPLETION 

UNITS UNCERTAINTY DATE COMMENT 

00.33404 4.59 0.49 PCI/G 4.98 0.16 7/06/95 UNDER CONTROL 

~UMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 36467 ~Jt ~ C,uy ;r-r 
Team Leader QA 0 1cer 

1/(,[7; ? --1-q-) 1- _,_-is 'lh f~s 
I 

Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

! control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

•Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 



REPORT NUMBER: 37111 

********** CST ANALYTICAL REPORT *********** 

Prepared by: AKS on 21·Jul·1995 

ANALYSIS: U REQUEST NUMBER: 22032 MATRIX: SS ANALYST: RICHARD PETERS 

O~NER: Philip R. Fresquez 

ANALYTICAL TECHNIQUE: KPA 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

FL-95-RAD 

GROUP: ESH·20 MAIL·STOP: M887 

ANALYTICAL PROCEDURE: 

SAMPLE 
NUMBER 

95.09707 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

0.4 

81 

UNITS 

UG/G 

PHONE: 7·0815 

NOTEBOOK: 

COMPLETION 
DATE 

7/21/95 

Page: < 

PROGRAM CODE: UE1C 

PAGE: 

COMMENT 



REPORT NUMBER: 37111 (continued) Page: O< 

********** CST QUALITY ASSURANCE REPORT *****'**** 

Prepared by: AKS on 21· Jul-1995 

REQUEST NUMBER: 22032 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: WE1C 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7·0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM 

00.33291 

ANALYTICAL 
RESULT 

4.5 

ANALYTICAL 
UNCERTAINTY 

0.45 

UNITS 

UG/L 

QC 
VALUE 

4.5 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

QC 
UNCERTAINTY 

0.45 

COMPLETION 
DATE COMMENT 

7/21/95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

~ 
,-

gl:, REPORT NUMBER: 37111 'C·\ly 
QA~ Analyst Revie~er Team Leader 

jl~:\.~( ~ if~lqs- ZltiJ·zhs. ........ 

t Date Date 

No Sample Discrepancies Noted by Sample Management Section 

.he control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19·20. 



REPORT NUMBER: 37652 
Page: 0 

********** CST ANALYTICAL REPORT *********** 

Prepared by: CAH on 16-Aug-1995 

"ANALYSIS: AM-241 REQUEST WHBER:- 22032 • ~·HA"fR"fx:·"ss'·- AiiALYST; RICHARD PETERS PROGRAM CODE: ~E1C 

O~NER: Philip R. Fresquez GROUP: ESH-20 HAIL·STOP: H887 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: RAS. ANALYTICAL PROCEDURE: ER120 NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION NUMBER NUMBER RESULT UNCERTAINTY UNITS DATE COMMENT 

~j~~ FL ·95·RAD 95.09707 0.013 0.003 PCI/G 8!10/95 24X 



REPORT NUMBER: 37652 (continued) 
Page: O< 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: CAH on 16-Aug-1995 

REQUEST NUMBER: 22032 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: ~E1C 

OWNER: Philip R. Fresquez GROUP: ESH-20 HAIL-STOP: H887 PHONE: 7-0815 

SUMMARY OF TRACER RECOVERY IN CUSTOMER AND QA SAMPLES 

CUSTOMER CST SAMPLE 
NUMBER NUMBER 

FL-95-RAD 95.09707 

ANALYSIS 

AH·243T 

AMOUNT 
SPIKED 

5.91 

AMOUNT 
RECOVERED 

1.418 

COLLECTION 
UNITS DATE COMMENT 

PCI/SAMPLE 5/31/95 24X 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

There were no open (non·bl ind) Quality Control materials run with the sa~les reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this sa~le batch. 

No QC sa~les run with this sa~le batch. 

No QC samples for this constituent and matrix type available within CST 

~-OF CONTROL STATUS OF BLIND OC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE 
NUM 

95.09858 

ANALYTICAL 
RESULT 

0.851 

REPORT NUMBER: 37652 

ANALYTICAL 
UNCERTAINTY 

0.039 

i J I~ 

Analyst 

WA"'':l 

UNITS 

PCI/G 

.,.,-

QC 
VALUE 

0.82 

~ 
Reviewer 

S'4 

~ /1<6. fq5" 
I 

QC COMPLETION 
UNCERTAINTY DATE COMMENT 

0.037 8/10/95 UNDER CONTROL 

~ ~ Team Leader QA Officer 

<KI!~/et;; 
I 

if In: L~s r • 



Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status ~f the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol- I, PP- 19-20_ 

*************************************************************************************************************** 

8S 



.• 

REPORT NUMBER: 36053 Page: C 

*******'*** CST ANALYTICAL REPORT *********** 

Prepared by: ROBINSON on 27·J~·1995 

ANALYSIS: H·3 REQUEST NUMBER: 22032 MATRIX: SS ANALYST: RICHARD ROBINSON PROGRAM COOE: lo'E1C 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL·STOP: M887 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: LS ANALYTICAL PROCEDURE: NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION 
NUMBER NUMBER RESULT UNCERTAINTY UNITS DATE COMMENT 

{v~ FL·95·RAD 95.09707 100. 400. PCI/L 6/26/95 



.-

REPORT NUMBER: 36053 (continued) 
Page: 0 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: ROSINSON on 27-Jun-1995 

.REQUEST NUMBER: 22032 MATRIX: SS ANALYST: RICHARD ROSINSON PROGRAM COOE: WE1C 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7·0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND> QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC CCJ!PLETION NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE CCM4ENT 

00.33081 0.0 300. PCI/l 0.0 6!26!95 UNDER CONTROL 00.33081 100. 300. PCI/l 0.0 6!26!95 UNDER CONTROL 00.33081 0.0 300. PCI/L 0.0 6/26/95 UNDER CONTROL 00.33082 13200. 1100. PCI/l 15241. 1524.1 6/26/95 UNDER CONTROL 00.33082 13600. 1100. PCI/l 15241. 1524.1 6/26/95 UNDER CONTROL 00.33082 14200. 1100. PCf/L 15241. 1524.1 6/26/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE CCM4ENT 

95.09862 6700. 800. PCI/L 8380. 218. 6!26!95 WARNING 2·3 SIG 95.10503 noo. 800. PCI/l 8380. 218. 6!26!95 UNDER CONTROL 95.10656 9500. 900. PCI/l 11180. 291. 6/26/95 UNDER CONTROL 95.10657 6900. 800. PCI/l 8380. 218: 6/26/95 UNDER CONTROL 95.10657 6800. 500. PCI/l 8380. 218. 6!26!95 WARNING 2·3 SIG 

REPORT NUMBER: 36053 ~ lJ!l ~~ fl'nttt: Analyst Reviewer Team leader QA Officer 
- j 

~J~~{ ,!zrit-5 ~I Z~'IS "' [rJ, f!:? Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

81 
The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 



•Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19·20. 

*************************************************************************************************************** 

SB 



REPORT NUMBER: 37418 

********** CST ANALYTICAL REPORT *******'**** 

Prepared by: YIG on 2-Aug-1995 
) 

ANALYSIS: CS-137 REQUEST NUMBER: 22337 

OWNER: Philip R. Fresquez GROUP: ESH-20 

MATRIX: BA ANALYST: SAMMY GARCIA 

MAIL-STOP: M887 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: G ANALYTICAL PROCEDURE: NOTEBOOK: 

CUSTOMER SAMPLES: pcY 1 . 
c:·~· SAMPLE 

UMBER NUMBER 

C\ I c( 
CdC' SC4L2 95.10815 

c I oCt\ LMBG1 95.10816 

~ 

ANALYTICAL ANALYTICAL 
RESULT UNCERTAINTY 

0.3 0.45 
0.44 0.66 

69 

UNITS 

PCI/G 
PCI/G 

DATE 

7/27/95 
7/27/95 

· .. 

(Icf,c) 

(~ iJ~c) 

.• 
Pege: 0' 

PROGRAM COOE: \oiE3G 

PAGE: 

fc: I fr lvy 
CIM4ENT t }S"I) 

~.o::;(o~cc.) 
~ I C' t.{ (_ ·'-1 • I "2 Q) 



REPORT NUMBER: 37418 (continued) Page: 02 

'**'******** CST QUALITY ASSURANCE REPORT *'******** 

Prepared by: Y I G on 2-Aug-1995 

REQUEST NUMBER: 22337 MATRIX: BA ANALYST: SAMMY GARCIA PROGRAM COOE: \iE3G 

0\iNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) OC SAMPLES RUN \iiTH THIS BATCH 

SAMPLE 
NUM 

00.33381 

ANALYTICAL 
RESULT 

5.23 

ANALYTICAL 
UNCERTAINTY 

0.89 

UNITS 

PCI/G 

OC 
VALUE 

4.85 

SUMMARY OF CONTROL STATUS OF BLIND OC SAMPLES RUN WITH THIS BATCH 

oc 
UNCERTAINTY 

0.16 

COMPLETION 
DATE ctM4ENT 

7!27!95 UNDER CONTROL 

There were no blind Quality Control materials run with the saa"les reported above for one of the following reasons: 

__ Only qualitative data requested 

/ 
Only Open (non-blind) QC s~les run with this s~le batch. 

No QC samples run with this s~le batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 37418 

~ ~ ~ ~~ 
Team Leeder QA OfflCe 

y};-[7;- ~1~/q{ • ~ [q {q_G 
I 

Date Date t Date 

No S~le Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19·20. 

'10 

.. 



REPORT NUMBER: 37881 

*'********* CST ANALYTICAL REPORT *********** 

Prepared by: CEA on 28·Aug·1995 

REQUEST NUMBER: 22337 MATRIX: BA ANALYST: RICHARD PETERS PROGRAM CODE: ~E3G 

OUNER: Philip R. Fresquez GP.:..UP: ESH·20 

NOTEBOOK: PAGE: 

CUSTOMER SAM~;Jtt,~ 

USTOHER SAMPLE 
NUM 

ANALYTICAL 
ANALYSIS TECHNIQUE 

SC4L2 95.10815 PU-238 RAS t' 1 I 0 _Sf.i!,.Z. 95.10815 PU-239 RAS 
MBG1 95.10816 PU·238 RAS D 1 rCJ I L MBG1 95.10816 PU-239 RAs 

~~ 

MAIL·STOP: M887 PHONE: 7·0815 

~"l\ 
~t: \ 1'\ ANALYTICAL ANALYTICAL 

RESULT UNCERTAINTY UNITS 

0.002 0.001 PCI/G 
0.0 0.001 PCI/G 
0.001 PCI/G 
0.0 PCI/G 

\ I ci-tL'Q~:y 
i" . 

COMPLETION ~ r:/ 
~. I 

DATE COMMENT 

8/28/95 90" - C, COI}2.. I 

8/28/95 90% c, oLJ•1c 
8/28/95 90Y. - (,,. coco"it( 
8/28/95 90" QtCO 

************************************•***************************************************************************•******** 

nc- s-ff :: It dtr r"' .?c') 
(! )L"') 

i I 

,") f'i 
L I\.. 

/_ tU J-[[:1·1-1 ({11 .) 38 p {,·-. 
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c . c (: 0 z._ :') 
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REPORT NUMBER: 37881 (continued) 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: CEA on 28-Aug- 1995 

REQUEST NUMBER: 22337 MATRIX: BA ANALYST: RICHARD PETERS PROGRAM CODE: UE3G 

OWNER: Philip R. Fresquez GROUP: ESH-20 

NOTEBOOK: PAGE: 

SUMMARY OF TRACER RECOVERY IN CUSTOMER AND QA SAMPLES 

CUSTOMER CST SAMPLE 
NUMBER 

SC4L2 
MBG1 

NUMBER 

95.10815 
95.10816 

ANALYSIS 

PU-242T 
PU-242T 

AMOUNT 
SPIKED 

2.06 
2.06 

MAIL-STOP: M887 PHONE: 7-0815 

AMOUNT 
RECOVERED 

1.854 
1.854 

.COLLECT! ON 
UNITS DATE COMMENT 

PCI/SAMPLE 7/20/95 90~ 

PCI/SAMPLE 7/20/95 90~ 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN UITH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY UNITS 

QC 
VALUE 

QC 
UNCERTAINTY 

COMPLETION 
DATE COMMENT 

00-33824 PU-238 3.1911 0.1268 PCI/SAMPLE 3.2 0.1 8/28/95 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN UITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

~ Only Open (non-blind) QC samples run with this sample batch. 

No cc samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 37881 :I /?TAO,-. 
QA' Office/ Analyst Reviewer Team Leader 



rr lw /qs Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 'Quality Assurance for Health and Environmental Chemistry: 1992,' LA·12790·MS, Vol. I, pp. 19·20. 

****************************************************************************•********************************** 

.• 



REPORT NUMBER: 38634 

. ) 

'**'******'** CST ANALYTICAL REPORT 

Prepared by: AKS on 12-0ct-1995 

ANALYSIS: SR-90 REQUEST NUMBER: 22337 MATRIX: BA ANALYST: RICHARD PETERS 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: PC ANALYTICAL PROCEDURE: ER 190 NOTEBOOK: 

CUSTCI"R SAMPLES• 'ftJII~ 
f1 I d ~ CUSTOMER SAMPLE 
u~ jVO NUMBER NUMBER 

O·lO SC4L2 ~ 95.10815 
0 I 09i lMBG1 95.10816 

~ 

ANALYTICAL 
RESULT 

0.0 
0.1 

ANALYTICAL 
UNCERTAINTY 

0.2 
0.5 

UNITS 

PCI/G 
PCI/G 

DATE . 

10/12/95 
10/12/95 

.• 

Page: 

PROGRAM CODE: WE3 

PAGE: 

f c~ I dl.CJ. cr-cv~' 
COMMENT 1 .50 

0 ,0 (1:: C'.oz.o) 

o. ooCil c..: o.o~.ss-) 



REPORT NUMBER: 38634 (continued) 
Page: 02 

********** CST QUALITY ASSURANCE REPORT ********* 

Prepared by: AKS on 12-0ct-1995 

REQUEST NUMBER: 22337 MATRIX: BA ANALYST: RICHARD PETERS PROGRAM CODE: ~E3G 

O~NER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind ac samples run with this sample batch. 

No ac samples run with this sample batch. 

____ No ac samples for this constituent and matrix type available within CST 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Open (non-blind) QC samples run with this sample batch. 

No ac samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

Analyst Reviewer CA~ 
REPORT NUMBER: 38634 

,,_,1,_/r;-;--
~ 

l--~ 'l('t( 
Date Date Date 

'f) 
No Sample Discrepancies Noted by Sample Management Section 



REPORT NUMBER: 38057 

*****•**** CST ANALYTICAL REPORT *********** 

Prepared by: AICS on 7-Sep-1995 

ANALYSIS: U REQUEST NUMBER: 22337 MATRIX: BA ANALYST: RICHARD PETERS 

OWNER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

ANALYTICAL TECHNIQUE: ICPA ANALYTICAL PROCEDURE: 

PW£11-' 
CUSTOMER SAM~LES: ~~~ L· 

,.- . f:USTOMER SAMPLE o-1 C{ ;'~d~ NUMBER NUMBER 

I 
SC4L2 

CMBG1 

~~ 

95.10815 
95.10816 

ANALYTICAL ANALYTICAL 
RESULT UNCERTAINTY 

0.09 0.01 
0.04 0.01 

NOTEBOOK: 

~~ 
COMPLETION 

UNITS DATE 

UG/G 9!07!95 
UG/G 9!07!95 

·' 

Page: ' 

PROGRAM CODE: WE3C 

PAGE: 

COMMENT lv'-~~ Jrd 
IS' ( 

o 1 ooq CL C·Gul) 
a. oof (!:c. ewe, 



REPORT NUMBER: 38057 (continued) 
Page: I 

********** CST QUALITY ASSURANCE REPORT '********* 

Prepared by: AKS on 7-Sep-1995 

REQUEST NUMBER: 22337 MATRIX: BA ANALYST: RICHARD PETERS PROGRAM CODE: ~E3G 

O~NER: Philip R. Fresquez GROUP: ESH-20 MAIL-STOP: M887 PHONE: 7-0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE 
NUM 

00.33291 

ANALYTICAL 
RESULT 

4.5 

ANALYTICAL 
UNCERTAINTY 

0.45 

UNITS 

UG/L 

QC 
VALUE 

4.5 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

cc 
UNCERTAINTY 

0.45 

COMPLETION 
DATE COMMENT 

9!07!95 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 
Only qualitative data requested 

~ Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within CST 

~ c 
Sik 

REPORT NUMBER: 38057 

~:;:{wer ~ I 
Analyst Team Leader QA Officer 

• j -~. cl <; q II\ 1'\s C( {p/f.5 
Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19-20. 
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REPORT NUMBER: 37182 

*'**'*'***'*** CST ANALYTICAL R:: :<T *****"**"**"*"* 

Prepared by: ROBINSON m 25-Jul-1995 

ANALYSIS: H-3 REQUEST NUMBER: 22033 MATRIX: W A.•·.YST: RICHARD ROBINSON 

~ER: Philip R. Fresquez 

ANALYTICAL TECHNIQUE: LS 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

GRCXJP: ESH-20 MAIL·STOP: ."237 

ANALYTICAL PROCEDURE: ER210 

SAMPLE 
NUMBER 

95.09709 
95.09710 

ANALYTICAL 
RESULT 

100. 

ANALYTICAL 
UNCERTAINTY 

300. 

uNITS 

PHONE: 7·oa15 

NOTEBOOK: 

COMPLETION 
DATE 

7124/95 

PAGE: 

CCM4ENT 

-•' 

Page: C 

PROGRAM COOE: WE6G 



REPORT NUMBER: 37182 (continued) 
Page: 02 

............ CST QUALITY ASSURANCE REPORT 

Prepared by: ROBINSON on 25-Jul-1995 

REQUEST NUMBER: 22033 MATRIX: ~ ANALYST: RICHARD ROBINSON PROGRAM COOE: IJE6C 

~NER: Philip R. Fresquez GROUP: ESH·20 HAIL-STOP: 114887 PHONE: 7·0815 

SUMMARY OF CONTROL STATUS OF OPEN {NON-BLIND) QC SAMPLES RUN ~ITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC CC»4PLETI ON 
NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.33081 0.0 300. PCI/L 0.0 7/24!95 UNDER CONTROL 00.33089 12300. 1100. PCI/L 14825. 1482.5 7/24/95 UNDER CONTROL 

~~UHMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN ~ITH THIS BATCH 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

_){,_ Only Open (non-blind) QC samples run with this sample batch. 

No QC samples run with this sample batch .. 

No QC samples for this constituent and matrix type available within CST 

REPORT NUMBER: 37182 QL:/;ftf~ gy'2 S'lz. C.·~ Analyst Reviewer Team Leader QA Officer 

O·f-/z5/1<) 1/ZJ/Cis 112/,_qs; r/;z/rs l 
Date Date Date Date 

t' '""''' ""'_,.,;., No<ed by •-•• """""""' section . 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth In 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, PP· 19·20. 
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