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RADIONUCLIDE CONCENTRATIONS IN SOILS AND VEGETATION AT 
RADIOACTIVE-WASTE DISPOSAL AREA G DURING THE 

1996 GROWING SEASON 

by 

P.R. Fresquez, E. L. Void, and L. Naranjo, Jr. 

ABSTRACT 

Soil and overstory and understory vegetation (washed and 
unwashed) collected at eight locations within and around Area G--a 
low-level radioactive solid-waste disposal facility at Los Alamos 
National Laboratory--were analyzed for "H, !IOSr, 238Pu, 2311Pu, 137Cs, 2340, 
235U, .usu, ""U, 228 Ac, 214Bi, HCo, ""K, 54Mn, 2lNa, 214Pb, and. --r1. Also, 
heavy metals (Ag, As, Ba, Be, Cd, Cr, Bg, Ni, Pb, Sb, Se, and Tl) in 
soil and vegetation were.de~rmined. In general, most radionucllde 
concentrations, with the exception of 'II and 239Pu, in soils and washed 
and unwashed overstory and understory vegetation collected from 
within and around Area G were 'lithin upper limit background 
concentrations. Tritium was detected as higli:as 14;744 pCi mL-1 in 
understory vegetation coJJected from transuranic (TRU) waste pad #4, 
and .the TRU wast.e pad area contained the highest levels of23!1pu in 
soils and in understory vegetation as compared to other areas at Area 
G. . . 

:·,\· .. :•·: ... · · .. · .. :, .. :_ .. ·• 

I. INTRODUCTION 

Solid radioactive wastes have 

been buried by Los Alamos National 

Laboratory (LAATL) since the early 

1940s (Purtymun et al. 1980). Area 

G-a 25.5-hectare (63-acre), low-level 

radioactive waste management and 

disposal area located on the east end of 

Mesa del Buey at Technical Area (T A) 

54--was established in 1957 and, at 

present, is the Laboratory's primary 

radioactive-solid-waste burial and 

storage site (Soholt 1990) (Figure 1). In 

1 

..... · .. 

-::./,·_- .·: .,.,.:;.··'··. 

general, wastes (contaminated 

equipment, paper, plastics, clothing, 

building materials, soils, and process 

wastes) are placed in either pits, 

trenches, or shafts and then covered with 

nn· material (Hanson et al. 1980). 

Tritium, uranium, plutonium, and a 

variety of fission and activation products 

are the main isotopes in waste materials 

deposited at Area G (U.S. DOE 1979). 

As part of the Environmental 

Surveillance Program at LANL, air 
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Figure 1. The location of Area Gat Los Alamos National Laboratory. 
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(EPG .1995), water (Mullen et al. 1996), 

soils/sediment (Conrad et al. 1995, 

Fresquez et al. 1996a), vegetation 

(Fresquez et al. 1995 and 1996b), biota 

(Biggs et al. 1995), and bees and honey 

(Fresquez et al. 1997) are collected from 

within and around radioactive waste 

disposal site Area G on an annual basis 

to help monitor and assess the site's 

impact on the surrounding environment. 

One important component of this 

program is the assessment of vegetation 

growing within and around Area G for 

radiological contamination; the uptake of 

isotopes by vegetation, for example, may 

give some insight into surface (Hanson 

et al. 1980) and subsurface (Wenzel et 

al. 1987) contaminant pathways to 

humans from waste disposal areas. 

Trees, in particular, have been shown to 

be excellent indicators of subterranean 

tritium migration out of low-level 

radioactive-waste disposal sites (Rickard 

and Kirby 1987). 

The objective of this annual 

study is to determine the concentrations 

of selected ra4jp~uclides in.soil (surface) 

and in wa5hed ·and unwashed overstory 

and understory vegetation within (inside 

the fence) and around (outside the fence) 

Area G during the 1996 growing season. 

These data were compared with 

radionuclide concentrations in soils and 

vegetation collected from a background 

location south and upwind of the 

3 

Laboratory. Also, analyses of heavy 

metals in vegetation were conducted. 

II. METHODS 
In August of 1996, the Soils and 

Foodstuffs Environmental Surveillance 

Program Team of LANL's Ecology 

Group (ESH-20) collected eight soil­

surface and 12 vegetation samples from 

areas within and around Area GatTA-

54 (Figure 2). The eight sampling 

locations were: (#1) south of the tritium 

shafts just outside the fence, (#2) west of 

the tritium shafts just outside the fence, 

(#3) east of the new waste. pit inside the 

fence, (#4) north of the transuranic 

(TRU) waste pads (#3 and 4) just outside 

the fence, (#5) TRU waste pad #3, (#6) 

TRU waste pad #4, (#7), Pits #17 and 
#18 (southeastern portions), and (#8) 

expansion area (west of Area G outside 

·.present fence);· · Background samples 

were also collected south and upwind of 

the Laboratory on Bandelier National 

Monument ]and (research area). 

At each site, soil-surface samples 

were collected .w~tb .a. stainless steel sojl 

ring io em (4 in.) in diameter driven 5 

em (2 in.) into the soil (ASTM 1990). 

Samples were collected from the center 

and corners of a square area 10 m (32 ft) 

per side; the five subsamples were 

combined and mixed thoroughly _in_..a 

three-gallon Ziploc® bag to form a 

composite sample. Samples were then . 



Figure 2. Site/sample locations of soils and vegetation at Area G. Site #8 is located farther 
west and Site #9 is located farther south than what is shown here. 



poured into 500-mL poly bottles and 

submitted under'full chain;:of~custody to. 
·''·'' . . 

the Environmental Chemistry Group 

(CST-9) for the analysis of 3H, 90Sr, 
23sPu, 239Pu, mcs, ~. 23iJ, 23su. tclu, 

:us Ac, 214Bi, 60Co, ~ 54Mn, 22Na, 214Pb, 

and ~l. All methods of radiochemical 

analyses have been described previously 
. ... .. 

(Fresquez et al. 1996a). Radionuclide 

results were reported in pCi mL-1 (of 

tissue moisture) for 3H, J.lg g·1 dry for 101U, 

and pCi g·1 dry for all the other isotopes. 

Vegetation samples were 

collected from either overstory (pinon 

pine) or understory (grasses and forbs) 

vegetation or both. Pinon pine (Pinus 

edulis) is the most typical overstory tree 

in the Area G vicinity (Tierney and Foxx 

1982). Overstory samples consisted of 

tree-shoot tips approximately 2.5 to 5.1 

ern (1 to 2 in.) in length at the 1.3- to 

1.6-m (4- to 5-ft) height. Understory 

samples consisted of grass and forb (top 

growth) subsamples from the center and 

comers of a 10- by 10-m (32- by 32-ft) 

area. The pinon pine trees acted as the 

center of the square. 

Collectors of samples wore 

plastic gloves and used clean shears. 

Samples, consisting of 0.9 to 1.4 kg (2 to 

3 lb) of composited material, were 

double . bag~~d,,, Jn . labeled .. · ;z:iploc® 
. . 

plastic bags and transported to the 

Laboratory in locked ice chests. At the 

Laboratory, vegetation samples from 

each bag were divided in half--one 

sample was rinsed with water to assess · 

· · root uptake and ·. the .·· other was not 

washed to as~ess the total amount of 

radionuclides, be it from root uptake 

and/or from plant surface deposition 

(wind-borne and splash), on the plant-to­

herbivore pathway that would be 

attributable to Area G operations (re­

suspension of soil [contaminated] 

particles onto plant surfaces by traffic is 

but one of these activities). Each sample 

was then divided further into three 

subsets to provide analysis material for 

tritium, heavy metals, and other 

radionuclides. 

5 

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 placed in 1-L 

glass beakers and slowly ashed to 500°C 

for 120 h; after ashing, the sample was 

pulverized and homogenized, transferred 

to labeled 500-nll,:. poly bottles, and 

submitted with the distillate (water) 

samples under full chain-of-custody to 

CST-9 for the analysis of 3H, 90Sr, 238Pu, 
239Pu, mcs, mu, 23iJ, 23sU, '"'U, mAc, 

.. ~~~i •. E()Co,_. ~ .. 5'M~, ~a. 214Pb, and 
20srL All ~thods of· radiochemical 

analyses have been described previously 

(Fresquez et al. 1996b ). Radionuclide 

results were reported in pCi mL"1 (of 



tissue moisture) for 3H, J.lg g·' ash for tot(T, 

and pCi g·• ash for all the other isotopes. 

Results in grams of ash are usually two 

to four orders: q( magnitude hi~her than 

live (wet) weight. 

For heavy metal analysis, the 

vegetation was first digested with nitric 

or a combination of nitric and 

hydrochloric acid. The heavy metal 

content in the vegetation was 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 
vegetation were reported in J.lg g·• dry. 

m. RESULTS 
Rad_ionuclide and Heavy .Yetal 

Concentrations in Soil. Results of 

radionuclide and heavy metal 

concentrations in soil can be found in 

Tables 1 and 2, respectively. The actual 

CST -9 analytical reports are included in 

Appendix A for radionuclides and 

Appendix B for heavy metals. In 

general, most radionuclide 

concentrations in soils collected from 

within and around Area G, with the 

exception of 3H and 239Pu, were within or 

just · abOVe ::tlle·' regionai. · statistical 
• • • ' •• • • 1 "': ••••• • •• • •• • • :,~· • • ., • • • ~ •• 

reference level (RSRL). The RSRL is 

6 

the upper limit background 

concentration (mean + 2 sigma) from 

soils collected from regional locations 

from 1974_. to 1994 (Fresquez et al. 
... . ·.. •. ·, ' ...... '· . . 3 . 

1996a). Soil collected near. the H shafts 

(sites #1 and #2) contained the highest 

levels of 3H, and the highest 

concentrations of 239pu were found 

associated with the TRU waste pads; 

0.066 and 0.099 pCi g·• dry of 239Pu were 

detected in soils collected on the north 

side of pads #3 and #4 just outside the 

fence (site #4) and within TRU waste 

pad #4 (site #6), respectively. All 

radionuclides in soils collected from the 

Area G vicinity, however, were far 

below LANL screening action levels 

(SALs)--a concentration derived from 

residential exposure assumptions and a 

10-mrem y"1 dose limit (FIMAD 1997)-­

and are considered of no concern. Most 

heavy metals in soils collected from 

within and around the perimeter of Area 

G were within RSRLs. Only one site, #3 

which is east of the new waste pit, 

contained Cr and Ni in the soil in 

concentrations that were moderately 

higher than background. These 

concentrations, however, were far from 

LML.. SALs and are of no concern. 

Radionuclide. ":.''.~. !!_~a~y Jl.-fetaJ 

Concentrations in VegetatioJZ. Results 

of radionuclide concentrationsirLw.ashed. 

and unwashed vegetation collected from 

within and·· around Area G during the 
·. ' .. -. .. 

1996. growing season are presented in 



Tables 3 through 7. The CST-9 

analyticai reports are. included . in 

Appendix C for washed vegetation and 

Appendix E for unwashed vegetation. In 

general, most radionuclide 

concentrations, with the exce-ption of 3H, 

in washed an4.tiiiwa.shed overstory and 
. ,, · .. .;.:··.. .. .. . . . . ... 

understory vegetation collected from 

within and around Area G were close to 

RSRLs (Tables 3 and 4, respectively). 

The RSRL was calculated from 1994 

(Fresquez et al. 1995), 1995 (Fresquez et 

al. 1996b), and/or present radionuclide 

data sets. As in past years, 

concentrations of 3H in overstory and 

understory vegetation from the 3H shaft 

fie-ld (sites #1 and #2) and, especially 

from the TRU wasfe pad area (sites #5 

and #6), were significantly higher than 
RSRLs (Tables 3 and 4). The highest 3H 

concentration (14,744 pCi mL'1
) in 

vegetation at Area G, in fact, was 

detected in unwashed vegetation at site 

#6 (TRU waste pad #4). 

Table 5 shows results of 3H and 
239pu in vegetation at Area G over time. 

Tritium in vegetation collected at sites 

#1, #2, #5, and #6 shows generally 

increasing trends and 239pu in vegetation 

at most sites remains unchanged. A 

statistical trend analysis (e.g., Mann­

Kendall test) will be accomplished next 

year with the addition of more data (i.e., 

four·· years of data is the minimum 

number that can be used to perform a 

trend analysis). Also, a more thorough 

... ~. ::~. 
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analysis of washed verses unwashed 

vegetation will be accomplished in the 

next year with the addition of more data. 

Based on the present data, however, it 

was clear that (I) unwashed overstory 

and understory vegetation from most 

·.···sites .··• · were· stfikiX,~ly ·• higher in 3H 

concentrations than washed vegetation; 

this was probably due to the washing of 

vegetation before it was processed prior 

to 3H distillation and washing 

undoubtedly affected (diluted) the results 

and (2) radionuclide concentrations 

varied considerably between washed and 

unwashed vegetation. 

Most metals m washed and 

unwashed overstory and understory 

vegetation collected from within and 

around Area G were within background 
and/or RSRLs (Tables 6 and 7). The 

CST-9 analytical reports are included in 

Appendix D for washed vegetation and 

Appendix F for unwashed vegetation. 

IV. ACKNOWLEDGMENT 
Thanks to Paul Torrez, an 

undergraduate student, for his help in 

tabulating the data. 



Table 1. Radionuclide concentrations in soils (dry weight) collected from Area Gin 1996. 

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

Element · #11 #2 #3 #4 #5 #6 #7 #8 BG RSRL SAL4 

3}1 (pCilmL)3 . 43.18 171.18 1.21 0.20 7.89 18.10 1.80 -0.4:1···. 0.13 6.342 260.0 

j ~ (0.58)6 (0.97) (0.29) (0.28) (0.36) (0.44) (0.30) (0.27). (0.26) 
;"I 23Bpu (pCi/g) ·,·· 0.011 0.004 0.021 0.013 0.007 0.007 0.007 o.oor: 0.000 0.0082 27.0 ·:f.!. 

(0.001) (0.001) (0.004) (0.002) (0.001) (0.001) (0.001) (0.001): (0.000) 
239Pu (pCi/g) 0.025 0.042 0.045 0.066 0.022 0.099 0.013 0.013 0.015 0.0282 24.0 

(0.002) (0.003) (0.006) (0.004) (0.002) (0.005) (0.002) (0.002) (0.002) 
90Sr (pCilg) 0.1 0.2 0.3 0.4 0.0 0.2 0.2 0.4 .· 0.3 0.822 4.4 

(0.2) (0.2) (0.2) (0.2) (0.2) (0.2) (0.2) (0.2):. (0.2) 
234U (pCilg) 1.182 1.328 0.940 1.088 1.072 1.123 1.253 1.075 1.185 1.2893 13.0 

(0.054) (0.056) (0.042) (0.051) (0.044) (0.050) (0.053) (0.052) (0.052) 
23su (pCi/g) 0.061 0.049 0.049 0.041 0.037 0.045 0.053 0.053' 0.040 0.0543 10.0 

(0.009) (0.007) (0.007) (0.008) (0.006) (0.007) (0.007) (0.008) (0.007) 
23Bu (pCilg) 1.346 1.311 1.038 1.089 1.022 1.123 1.239 1.197-. 1.196 1.30<Y 67.0 

(0.060) (0.055) (0.046) (0.050) (0.042) (0.050) (0.052) (0.056} (0.052) 
4.052 

totu (pglg)7 4.059 3.948 3.131 3.279 3.077 3.383 3.735 3.609 3.60 29.0 

(0.184) (0.168) (0.141) (0.153) (0.129) (0.153) (0.159) (0.168) (0.16) 
228 Ac (pCi/g) 1.56 1.52 1.45 1.63 1.69 1.73 1.44 1.42 1.22 1.523 

(0.17) (0.17) (0.17) (0.18) (0.18) (0.19) (0.16) (0.1.5) •, (0.15) 

11~i <PFilg) 1.16 1.20 1.41 1.15 1.22 1.40 1.30 0.97.:'' 1.03 1.233 

,;•, 

(0.12) (0.12) (0.13) (().11) (0.12) (0.13) (0.12) (0.10) .· (0.10) 
60Co cPcilg) 0.16 0.08 0.08 0.06 0.09 0.25 0.16 o.d9.·:·. 0.09 0.133 1.1 

(0.03) (0.12) (0.11) (0.02) (0.03) (0.04) (0.03) (0.02) (0.02) 

t37cs (pCilg) 0.44 0.96 0.49 0.50 0.11 0.07 0.11 0.42. 0.44 1.132 5.1 

(0.05) (0.09) (0.05) (0.06) (0.02) (0.02) (0.16) (0.05). (0.05) 
40K (pCilg) 22.4 19.7 21.4 24.10 26.30 26.40 19.90 15.9 13.9 16.53 1.2.0 

(1.90) (1.7) (1.8) (2.00) (2.20) (2.20) (1.70) (1.40) (1.30) 

'·· 



Table 1. (Continued). 

,..Mn(pCi/g) 0.-ll 0.03 O.ll 0.09 0.06 0.11 0.05· 0.10 0.13 0.173 3.5 
(0.02) (0.04) (0.02) (0.02) (0.09) (0.02) (0.01) . ' (0.02) (0.02) 

22N(pCi/) 00 0 . 3 a g • 5 0.09 0. 1 0.08 0.00 0.16 0.13·, , , 0.14 0.13 0.17 1.3 
(0.02), (0.14) (0.02) (0.02) (0.05) (0.24) (0.03) '.: (0.02) (0.02) 

214 • . . ' . 3 
Pb (pCi/g) 1.08- 1.11 1.17 1.17 1.24 1.31 1.09 0.95 0.96 1.14 

(0.10) (0.11) (0.11) (0.11) (0.12) (0.12) (0.10). (0.09) (0.09) 
:wan (pCi/g) 0.54 0.55 0.52 0.52 0.61 0.52 0.46 0.43 0.50 0.603 

~<0.05L_ (0.06) (0.05) (0.05) (0.07) (0.06) (0.05) (0.05) (0.@ 
1fil~tium Shlllls(south of the shafts just outside the fence), #2=tritium shafts (west of the shafts just outside-the fence), #3=waste pits (east of the new pit inside the fence);-----­
#4='IRU waste pads (north of pads #3 and 4 just outside the fence), #S=TRU waste pad #3, #6='IRU waste pad #4, #?:i:iPits #17 and 18 (south eas{em portions), #8=expansion 
area, andBG=b~ckground (south and upwind ofLANL). 
1Regional Statist~cal Reference Level=mean + 2 std dev from Iong•term data (Presquez et al. 1 996a). 
~egional Statistical Reference Level=mean + 2 counting uncertainties from short~term data. 
4Screening Actiqn Level (flMAD 1997). 
5soil moisture. 
6(:!: one counting_ uncertainty). 
?rl'otal U was cal~'tdated from U isotope activity. 

'.•, 

, .. ,. 
'• 



Table 2. Heavy metal concentrations ijlg g"1 dry) in s()Us collected from Area G in 1996. 

Element #1 I #2 #3 #4 #5 #6 #7 #8 BG RSRL2 SAL3 

Ag '0.13* 0.13* 0.13* 0.13* 0.13* 0.13* .~ 0.13* 0.13* 0.13* 2.0 400.0 
As 1.00 1.00 2.70 0.90 0.30 0.40 ·. ,;' 2.00 2.30 2.40 6.1 6.1 
Ba 50.50 54.70 61.50 50.50 14.50 9.50 '.\i49.00 168.00 192.00 187.0 5600.0 
Be 0.47 0.46 0.52 0.45 0.19 0.06* 1.00 0.92 0.99 0.99 0.99 
Cd 0.13* 0.13* 0.47 0.28 0.13* 0.13* ' 0.13* 0.51 0.33 0.25 80.0 
Cr 5.84 3.10 76.00 3.60 0.63* 1.06 12.10 11.50 12.90 14.55 400.0 
Hg 0.03* 0.03* 0.03* 0.03* 0.03* 0.03* 0.03* 0.03*' 0.03* 0.03 24.0 
Ni 5.70 2.95 44.00 3.39 2.80 1.91 9.10 23.00 11.00 10.80 1600.0 
Pb 5.70 11.60 9.90 5.30 1.70 3.50 6.60 7.70 9.30 15.18 500.0 
Sb 0.30* 0.30* 0.30* 0.30* 0.30* 0.30* 0.30* 0.30* 0.30* 0.20 32.0 
Se 0.50 0.40 0.50 0.30 0.30 0.40 0.40 0.30 0.40 0.76 400.0 
Tl 0.30* 0.30* 0.30* 0.30* 0.30* 0.30* 0.30 0.30*· 0.30* 1.44 6.4 
1#l=tritium shafts (south of the shafts just outside the fence). #2=tritium shafts (west of the shafts just otitsid.e the fence). #3=waste pi~ (east of the new pit inside the fence), 
#4=1RU waste pads (north of (lads #3 and 4 just outside the fence), #5=1RU waste pad #3, #6=TRU was~' pad #4, #7=Pits #17 and }8 (southea.'ltem portions), #8=expansion 
area, and BG=b~ckground (south and upwind of LANL). 

: 2Regional Statis~cal Reference Level=mean + 2 std dev from long-temi data. 
3Screening Action Level (FIMAD 1997). . 
*Results were ~rted in < values; thus, concentrations were reduced by one-half concentration (shown).. · 

''•· 
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Table 3. Radionuclide concentrations in washed vegetation collected from Area G in 1996. 

Nuclide #11 #2 #3 #4 #S . #6 #7 #8 BG RSRI? 
H ( CimL-) 4p . ~ 

OS 130.0 2382.0 1.9 1.5 · : , 0.9 
(0.80)5 (10.0) (0.2) (0.2) ,' .;,; (0.0) 

us 420.0 609.0 0.9 2.1 696.0' 1528.0 4.7 0.4 
(4.0) (6.0) (0.2) (0.4) (6~0) (8.0) (0.4) (0.2) 

238Pu (pCi g"1 ash) 
OS 0.003 

(0.002) 
us 0.004 

(0.002) 
239Pu (pCi g-1 ash) 
OS O.Oll 

(0.004) 
us 0.008 

(0.002) 
90Sr (pCi g"1 ash) 
OS 4.5 

(0.2) 
us 1.8 

(0.1) 
234t1 (pCi g·1. ash) 
OS 0.315 

us 
(0.033) 
0.313 

(0.027) 

0.002 
(0.002) 
0.002 

(0.002) 

0.007 
(0.003) 
0.004 

(0.()()2) 

6.8 
(0.5) 
2.5 

(0.2) 

0.299 
(0.029) 
0.178 

(0.019) 

0.009 
(0.004) 
0.002 

(0.002) 

0.071 
(0.01 I) 
0.053 

{0.009) 

1.7 
(0.2) 
2.6 

(0.2) 

0.976 
(0.076) 
0.385 

(0.033) 

0.023 
(0.004) 
0.030 

(0.006) 

0.062 
(0.()()7) 
0.095 

(0.012) 

18.3 
(1.2) 
9.9 

(0.7) 

0.398 
(0.032) 
0.184 

(0.021) 

0.002 
(0.00~) 

0.01.3 
(0.004) 

1.? .. 
ro.~ . . . 

0.230.· 
(0.024) 

0.003 
(0.001) 

0.008 
(0.002) 

1.3 
(0.4) 

0.332 
(0.028) 

. 0.003 
·(0.002) 

0.018 
(0.005) 

0.6 
'(0.2) 

0.292 
(0.026) 

0.001 
(0.001) 
-0.000 
(0.000) 

0.001 
(0.001) 
0.003 

(0.002) 

4.1 
(0.3) 
1.8 

(0.1) 

0.180 
(0.017) 
0.226 

(0.023) 

0.4 
(0.2) 
0.5 

(0.2) 

0.001 
(0.001) 
0.001 

(0.001) 

0.002 
(0.001) 
0.001 

(0.001) 

5.6 
(0.4) 
1.3 

(0.1) 

0.185 
(0.020) 
0.196 

(0.020) 

0.8 

0.9 

0.003 

0.003 

0.004 

0.003 

6.4 

1.5 

0.225 

0.236 



T~ble 3 (Continued) 

235U (pCi g·1 ash) 
OS 0.014 0.013 0.039 0.014_ .• 0.010 0.007 0.013 

(0.006) (0.005) (0.009) (0.004i ; ; (0.003) (0.()()3) 
us 0.017 0.006 . 0.015 0007 :::; . . . :;:, 0.010 0.013 0.012 0.011 0.009 0.015 

(0.004) (0.003). 
238U (pCi g·1 ash) 

(0.005) (0.004}i (0.004) (0.004) (0.004) (0.004) (0.003) 

OS 0.341 0.300 0.824 0.396 0.226 0.228 0.274 
(0.034) (0.029). . (0.066) (0.032). (0.020) (0.023) 

us 0.311 0.156 0.294 0.171 0.205 0.292 0.249 0.249 0.177 0.213 

(0.026) (0.017) (0.027) (0.020):-' (0.023) (0.025) (0.023) (0.025) (0.018) 
totif (J.lg ~-1 ash)6 

OS 1.028 0.904 2.485 1.193 > ' 0.682 0.686 0.826 

(0.106) (0.089) (0.202) (0.(>98)" •.. · (0.061) (0.070) 

us 0.939 0.470 0.887 0.515 ... · 0.619 0.880 0.752 0.751 0.534 0.664 

(0.080) (0.052) (0.083) (0.062) . . (0.071) co.trJ7) (0.071) (0.077) (0.055) 
228 Ac (pCi g·1 ash) 
OS <0.43 3.41 . 2.26 <0.73 >> 1.34 2.44 4.04 

(0.94) (0.80) (0.54) (0.80) 

us 2.11 2.27 <1.47 <0.47 . :. 4.81 3.33 3.49 1.82 2.50 3.90 

(0.68) (0.70) ... (1.28) (0.~8) (1.04) (0.68) (0.70) 
7Be (pCi g·1 ash) 
OS 56.4 50.4 45.9 43.8 42.6 67.9 88.7 

(8.2) (7.8) (7.6) (6.8) .. (6.8) (10.4) 

us 24.5 21.5 24.8 22.3 i .· 21.4 26.3 27.7 25.8 25.3 34.1 

(4.0) (3.8) (4.4) (4.4) (4.4) (4.6) (5.0) (4.4) (4.4) 
214-_si (pCi g·1 ash) 

2.97 
OS 1.46 2.46 1.62 0.89 :·· 1.76 1.93 

(0.38) (0.58) (0.48) (0.26)"" (0.44) (0.52) 



_Table 3 (Continued) 

us 1.86 1.72 1.95 .. 1.33 2.11 2.63 1.82 1.54 1.46 2.18 
(0.42) (0.40) (0.48) :: ,(0.44) (0.52) (0.60) (0.46) (0.40) (0.36) 

57 Co (pCi g-1 ash) ·. ' ~ '; 

<.0.12 0.72 
',1 

OS 0.29 '\i<.0.10 0.57 0.19. 0.35 
.··.··: ·. I 

(0.16) (0.10) 
,. (0.12) (0.08) 

.. 

us 0.52 0.55 <.0.16 <.0.20 0.53: 0.68 0.70 0.46 0.43 0.63 
(0.10) (0.12) (0.14) (0.16) (0.16) (0.12) (0.10) 

58Co (pCi ~-l ash) ~ ' 

OS <0.08 0.41 <0.18 · .. <::0.22 <0.26 <0.12 
(0.16) 

us <.0.21 <0.26 0.17 .. <0.21 <.0.43 <0.35 0.49 <0.27 <0.26 
(0.10) (0.16) 

60Co (pCi g·1 ash) 
OS <.0.28 0.80 0.34 .. <0.28 <0.47 <0.36 

··:. . 

(0.30) (0.20) 
us 0.35 1.13 <0.50 ::0.54 1.25 <0.45 <0.55 <0.39 0.80 1.00 

(0.16) (0.36) .... ,(0.18) (0.40) (0.20) 
137Cs (pCi g··l ash) 
OS 0.37 <0.27 0.41 :: .. 0.30 0.38 0.48 0.84 

(0.12) (0.16) ·. ,,.:(0.1 0) (0.14) (0.18) 

us 0.47 0.70 0.35 ·:o.40 <0.36· 0.74 1.00 0.78 <0.24 

(0.16) (0.20) (0.14) 'i·'_:':(O.l4) .(0.24) (0.28) (0.22) 

~ (pCi g-1 ash) 
;~ .·"106.00 OS 103.00 141.00 129.00 103.00 162.00 214.0 

(16.00) (22.00) (20.00) (16.00) (16.00) (26.00) 

us 194.00 192.00 239.00 :176.00 317.00 208.00 209.00 162.00 186.00 238.0 

(26.00) (26.00) (34.00) ·, (26.00) (42.00) (30.00) (30.00) (24.00) (26.00) 



54Mn (pCi g·1 a.o;h) 
OS ' <0.11 

us <0.22 

214Pb (pCi g-1 ash) 
OS 1.75 

(0.42) 
us 1.46 

(0.34) 
20171 (pCi g·1 ash) 

0.31 
(0.12) 
<0.22 

2.68 
(0.56) 
1.54 

(0.34) 

~~25 

<0:29 
.·· ···' 

2.47 
(Q~58) 

l.3I 
(()AO) 

Table 3 (Continued) 

<0.21 

<0.24 

1.38 
(0.36) 
<0.43 

1.00 . 

(0.28) 

2.24 ;' 
(0.50);. 

<0.25 

2.05 
(0.50) 

<0.21 

1.08 
(0.30) 

0.32 
(0.12) 
0.69 

(0.20) 

0.44 
(0.16) 
1.18 

(0.34) 

0.94 
(0.26) 
0.26 

(O.IO) 

<0.43 

1.35 
(0.30) 

OS . 0.30 0.79 ,();68 0.28 0.27 0.32 
(0.1 0) (0.22) (0.20) (0. I 0) (0. I 0) (0. I 6) 

us 0.68 <0.29 0.46 0.70 1.66 <0.31 <0.26 <0.29 0.7I 
(O.I8) (Q}"I6) (0.22) . _ (().44) ___ __(0.20) 

01.46 

0.46 

1.95 

0.64 

l.ll 

r#!,.:;ttitium sllans (sQiiili-or the shafts just outside the f~ce), #2=tritium shalls (we.o;t or the shafts just outside the fence>. ·#3=waste pits (east of the new pit inside the fence) •. 
#4=TRU waste pads (north of pads #3 and 4 just outside,tbe fence), #5=TRU waste pad #3, #6=TRU waste pad #4,li7=Pits #17 and 18 (southeastern portion."), #8=ex.pansion 
area, and BG=background (south and upwind of LANI,.;). : · · 
1Regional Statistical Reference Level=mean + 2 std dev trom present BG data. 
3tissue moisture: ' :. 
4os=overstory (trees) and US=Uilderstory (grasseslforbs). 
5(± one counting uncertainty). . 
~otal u was carculated from u isotope activity. 

... 
;:. 



Table 4. Ra4i1'J:tuclide concentrations in unwashed vegetation collected from Area Gin 1996. 

Nuclide 
0 

#1 1 #2 , ':00 #3 · #4 #5 #6 #7 #8 BG RSRl} 
H (pCi mf-:) 

4 ::0 • . 
OS 1342.0 7569;0;, 0.71 0.87 0.21 -0.25 

~ (8.0)5 (18.0)_-" 0 (0.28) (0.28) (0.28) (0.28) 
us : 8279.0 4890.0 ·' 0.70 0;82 3788.0 14744.0 2.87 -0.00 0.37 

; (20.0) (16.0) . (0.28) (0.28) (14.0) (26.0) (0.32) (0.28) (0.28) 
238Pu (pCi g·1 ash) · 
OS 0.001 

(0.001) 
us 0.006 

(0.003) 
239pu (pCi"g'1 ash) 
OS 0.005 

(0.002) 
us 0.011 

(0.003) 
90Sr (pCi g~1 ash) 
OS 2.8 

(0.2) 
us 1.6 

(0.2) 
23~ (pCi ~-t ash) 
OS - 0.670 

us 
(0.050) 
0.174 

(0.016) 

0.002 .­
(0.002), 

0 

0.004 °. 
(0.001} 

0.004-
(0.002)0' 
O.OOT-­

(0.002)_ 

4.6 . 
(0.3). ', 

2.6_ .,-_. 
(0.2)- • 

0.209-
(0.02lf 
0.262 

(0.022), 

0.011 
(O.CJ06) 
0.005 

(0.002) 

0.078 
(0.017) 
0.023 

(0.005) 

1.5 
(0.2) 
0.2 

(0.2) 

1.166 
(0.082) 
0.482 

(0.036) 

0:001 
(0.001) 
0;057 

(0.009) 

0;003 
(0.()02) 
0.150 

(0;916) 

·-6:5 
(OA) 
6.4 
~0.4) 

0~193 
(().024) 
0;229 

(0.020) 

0.000 
(0.000) 

0.013 
(0.003) 

0.5 
(0.2) 

0.317 
(0.029) 

0.004 
(0.001) 

0.009 
(0.002) 

0.7 
(0.2) 

0.305 
(0.026) 

0.003 
(0.002) 

0.014 
(0.004) 

1.6 
(0.2) 

0.281 
(0.023) 

0.001 
(0.001) 
0.001 

(0.001) 

0.002 
(0.002) 
0.005 

(0.()()2) 

2.2 
(0.2) 
2.3 

(0.2) 

0.192 
(0.019) 
0.355 

(0.029) 

0.025 
(0.006) 
0.001 

(0.001) 

0.051 
(0.009) 
0.008 

(0.003) 

13.9 
(0.9) 
1.8 

(0.1) 

0.407 
(0.034) 
0.372 

(0.035) 

1.871 

1.56 

0.038 

0.005 

0.075 

0.011 

0.441 

0.407 

,-··-·· 

·-

' 
:<-

·-.,'· 

-t. 

-: 



23SU (pCi g-1 ash) 
OS : 0.028 ~' , 0.008 

(0.006) ·'; ' .. ' (0.003) 
us 0.006 ,: .':,:' 0.009 

(0.002) ,:; ''' (0.003) 
238U (pCi g -1 ash) 
OS I 0.690 

us 
(0.051) .'' 
0.157 

(0.015) :' 
totif (J.lg g··l ash)6 ' 
OS 2.079 

(0.156) 
us 

0.214 
' (0.021) 

0.263 
(0.022) 

0.645 
(0.064) 
0.791 

(0.064) 
0.473 

(0.046) 
228 Ac (pCi f-t ash) 
OS 2.40 3.47 

(0.78) (0.98) 
us 4.00 3.00 

(1.02) ' (0.88) 
214Bi (pCi g-1 ash) ... , 
OS. ' 1.74 \•· .· 

(0.48) 
us 1.60 

(0.44) 
60Co (pCi g~1 ash) , 
OS -0.05 . 

(0.30) 

1.22 
(0.42) 
0.41 

(0.82) 

-0.02 
(0.30) 

0.04~ 
(0.<>08) 
0.019 

(0.0(}4) 

0.915 
(0.070). 
0.396 

(0.031) 

2.939. 
(0.214) 
1.195 

(0.09$) 

5.6.1 .... 
(1.48} 
2.63 

(0.86) 
·~· 
~·· . 

2JO 
(0.5S) 
1.01. 

(0.34) 

0.66:' 
(1.~2) 

Table 4 (Continued) 

0.009 
(0.005) 
0.011 

(0.003) 

0.259 
(0.029) 
0.231 

(0.020) 

0.779 
(0.089) 
0.697 

(0.064) 

1.28 
(0.54) 
1.47 

'(0.48) 

1.38 
(0.42) 
1.53 

(0.42) 

0.15 
(0.30) 

0.012 
(0.004) 

0.269 
(0.025) 

0.811 
(0.077) 

2.98 
(0.86) 

2.61 
(0.62) 

0.013 
(0.004) 

0.313 
(0.026) 

0.943 
(0.079) 

3.30 
(0.94) 

2.43 
(0.58) 

0.011 
(O.<K>3) 

0.287 
(0.024) 

0.864 
(0.073) 

3.04 
(6.08) 

4.28 
(0.90) 

0.009 
(0.003) 
0.013 

(0.003) 

0.264 
(0.024) ' 
0.376 

(0.030) 

0.794 
(0.073) 
1.132 

(0.091) 

-0.03 
(0.62) 
-0.13 
(0.62) 

1.41 
(0.42) 
0.49 

(0.20) 

-0.06 
(0.30) 

0.014 
(0.004) 
0.015 

(0.005) 

0.403 
(0.034) 
0.385 

(0.036) 

1.214 
(0.104) 

1.16 
(0.11) 

2.12 
(0.78) 
3.13 

(0.94) 

1.83 
(0.52) 
1.29 

(0.54) 

0.37 
(0.24) 

0.018 

0.020 ;: 

0.437 

0.421 

1.63 

1.53 

2.90 

4.07 

2.35 \. 

1.83 

0.61 



Table 4 (Continued) 

"· 

us ' ().12 1.03 -0.06 -0.09 -0.11 0.42 0.74 -0.09 0.21 ';().63 
' (0.24) (0.30) ,. (0.30) (0.30) (0.30) (0.16) (1.48) (0.30) (0.42) 

137Cs (pCi r? ~h) .. :· . 

. . ': 
OS .-~<,(129 0.20 0.43 0.25 

r ;: 

0.43 0.27 .'},~65 
·. 

; (0.12) (0.40) .· ' ' (0.86) (0.12) (0.14) (0.12) 
us . 0.22 0.36 0.60 0.32 0.20 0.55 0.34 0.34 0.61 .,. __ ·0.94 

(0.10) (0.12) (0.18) (0.12) (0.10) (0.20) (0.14) (0.12) (0.22) 
40K (pCi g~1 _ash) 

OS 103.00 90.00 131.00 96.60 114.00 147.00 173.0 

;fl8.00) (16.80) (24.00) (18.60) (20.00) (26.00) 

liS ·202.00 166.00 234.00 134.00 269.00 241.00 203.00 130.00 312.00 362.0 

(32.00) (28.00}' (38.00) (24.00) (42.00) (38.00) (34.00) (22.00) (50.()()) 
54Mn (pCi g'1 ash) 
OS ' 0.12 0.34 0.44 -0.19 -0.08 -0.12 ·0:06 .... 

.. (0.24) (0.12) (0.20) (0.18) (0.18) (0.18) 

us :o.3o 0.03 ' ' 0.16 0.17 -0.06 -0.08 -0.14 -0.05 -0.02 OJ6 

:{0.12) (0.06) ', (0.32) (0.34) (0.18) (0.1.8) (0.18) (0.18) (0.18) 
22Na (pCi g·1 ~sh) 

0.76 1:02 OS '0.66 0.39 0.80 0.44 0.50 

:·,(9.24) (0.78) ,.·. (0.28) (0.20) (0.20) (0.26) 
·>«i~s7 

>~0.12 
-. 

-0.19 0.36 " 0.56 0.25 0.03 0.29 0.37 us -0.10 
.: ':•;·', 

'('(0.26) (0.26) ·' (0.26) (0.16) (1.12) (0.50) (0.06) (0.58) (0.20) 
214Pb (pCi g;~-~h) ' ·: 

2.46 2.13 i.2;69 
OS ;_ '1.51 2.03 3.37 2.77 

·. (0.42) (0.48) ... (0.74) (0.70) (0.58) (0.56) 

us , f.o5 1.41 2.06 1.53 2.3.1 3.27 3.38 1.26 2.04 ·• 2~68 

_'.(0.50) (0.36) . (4.12) . (0.42) (0.54) (0.74) (0.74) (2.52) (0.64) 



Table 4 (Continued) 

20BTI .. (pCi g-1 ash) 
os.: .: 0.68 0.40 1.33 0.44 0.30 

·~ :'', (0.20) ' (0.14) (0.34) (0.16) (0.14) 
us ,: .::' 0.96 0.66 0.41 0.42 0.62 0.62 0.05 .{).(17 

·' (0.26L~·- {0.18) (0.14) _JQJ4) (0.20) ___ (0.22) _ (0.10) (0.22) 
~· .. 

g.1'6 
(0.26) 
o.4t 
(0]8) 

~~ 

1.02 

0.59 

1#t=bitiwn shafts (south of the shafts just outside the fence), #2=tritiwn shafts (west of the shafts just outside the fence), #3=waste pits (east of the new pit inside the fence), 
f4;:;~tJ waste pads (north of pads #3 and 4 just outside the fence), #5=1RU waste pad #3, #6=TRU waste pad #4, ##?=Pits #17 and 18 (southeastern portiqns); #8=expanslon 
areti; an~ BG=background (south ~d upwind of LANL). · · 
~egional Statistical Reference Level=mean + 2 std dev from long-term data. 
3tissti~ moisture. ·. ·• 
4os:Overstory (trees) and uS=ttnder!tory (grasses/forbs). 
5(± one. counting uncertainty). '. : ' 
'Tot~J'U was calculated from U isotope activity. 

~ ' . 
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Table 5. Comparison of past and present 1I and 139Pu data in (unwashed) vegetation 
· collected atsimilar·siteswithiii-andar~mnd .Area .. G.: 

~ ~Pu 

Sites pCimL'1 
pCi g"1 ash 

11 Tritium shafts (south of~ shafts just outside fellce) 
Understorv 
Past• 1450.0 0.03 
Present . 
1994~ . - .. .,._ . 20LQ .. -· ··. ~ Q.OZ · . _,_·_·: ., 

199~--~-- • I:.;,:··~ .. ·.- •· ... • ' :,~ ··- 1400.0. 
'··· ..Jt9L 

1996' 8279.0 o.oi 
#l Tritium shafts (west of tbe shafts just outside tbe fence) 
Overstoa 
Past4 2200.0 to 4800.0 0.01 
Present 
1994. 5800.0 0.01 
199~ 418.0 0.00 
1996 7569.0 0.00 
Um!er§~ 
Past• 0.4 0.27 
Present 
1994' 328.0 0.01 
1995b 4200.0 O.Ql 
1996 ---· 4890.0 O.Ql 
#4 TRU waste pads (north of pad #3 and #4 just outside fence) 
Oyerstw 
Past" 14.4 0.57 to 3.28 
Present 
1994~ 2.5 0.01 
1995" 4.3 0.06 
1996 0.9 0.00 
l!nders!.Qo: 
Past• 3860.0 to 19100.0 0.52 to 1.55 
Present 
1994~ 35.6 0.15 
1995" 3.7 0.13 
1996 0.8 0.15 
#5 TRU waste pads (pad #3) 
YnderstQII 
Past• 392.0 to 101000.0 
Present 
1994k 177.3 0.01 
1995' 7300.0 0.01 
1996 3188.0 0.01 
#6 TRU waste pads (pad #4) 
Under 1m 
Past' 1028.0 0.95 
Present 
1994~ .···-952.5_-. .. ·'. -.o;ot: 
1995" •. 

. •\'.• .··~ . 
2700.0 0.01 

1996 14744.0 0.01 
"Data from Mayr1eld and Hanson (1983), "Data from Fresquez et al. (1995), • Data from Fresquez et al. (J996b), 'Data 
in 1985 from Jacobson (1992). and "Data from Purtymwi (1973). 

······:0·_ ... ;.- ... .. ': .. ~ - . -~ .. ~--:, -.. 
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Table 6. Heavy metal concentrations (p.g g"1 dry) in washed vegetation collected f:rom Area G in 1996. 

Element #11 #2 #3 #4 :f#5 #6 #7 #8:'. BG RSRL2 

Ag ,,: 

. '; os3 1.00* 1.00* 1.00* 1.00* 1.00*:. 1.00* 
,) ',; 
., us 1.00* 1.00* 1.00* 1.00* UK>* 1.00* 1.00* 1 00* ;,; 1.00* :~: . _., ...... 

As 
OS 0.15* 0.15* 0.15* 0.15* 0.15* .· 0.15* 
us 0.15* 0.15* 0.15* 0.15* 0.15* 0.15* 0.15* 0.15* 0.30 
Ba 
OS 7.70 4.60 3.20 5.40 10.00 12.70 
us 14.00 ll.OO 18.70 13.00 23.00 18.70 13.00 12.00> .. 17.00 
Be 
OS 0.50* 0.50* 0.50* 3.00 0.50*' 0.50* 
us 0.50* 0.50* 0.50* 0.50* 0.50* 0.50* 0.50 0.50:i: ·· 0.50* 
Cd 
OS 0.60* 0.60* 0.60* 3.20 0.60*:.·. 0.60* 
us 0.60* 0.60* 0.60* 0.60* 0.60* 0.60* 0.60 0.60*·· 0.60* 
Cr 
OS 0.50*- 0.50* 0.50* 2.24 0.50* ' 0.50* 

;·> 0.50* 0.50* 0.50* 0.50* 0.50* 0.50* 0.50 0.50* ·. •, 0.50 ··.• .. us 
Hg. '· ~·:. 

OS 0.10 0.05* 0.05* 0.05* 0.05, ; .. 0.05* 

0.05* 0.05* 0.05* 0.05* 0.05* 0.10 0.05* *'<' 0.05* us .. 0.05.,. 

Ni 
OS 4.70 1.50* 3.30 1.50* 3.70'·. 7.70 

us 20.00 1.50* 1.50* 4.60 4.70 1.50* 1.50* 1.50* 1.50* 

Pb 
OS 0.32 0.33 0.87 0.25 o.o2<· 0.33 

us 2.95 0.24 0.35 0.49 0.38 0.27 0.23 0.25.: 0.87 



. ,'.· 

Sb 
OS 
us 
Se 
OS 

us 
TI 

0.18 
0.02* 

0.10 
0.20 

0.02* 
0.02* 

0.20 
0.10 

0.02* 
0.02* 

0.10 
0.10 

0.22 
0.07 

0.10 
0.05* 

Table 6 (Continued) 

0.02* 0.02* 

0.10 0.10 

0.02* 
0.02*'\ ~··, 0.02* 

0.05*' 
0.05* 
0.05* 

0.02* 
0.02* 

0.10 
0.05* 

OS 24.00* 24.00* 24.00* 24.00* . , . 24.00* 24.00* 
us 24.00* 24.00* 24.00* 24.00* 24.00* 24.00* 24.00*' .. , ,' 24.00* 24.00* ' 
1#f::;:tritium shaftS (sOlit.ll of the shafts just outs-fde the fence), #2=tritium shafts (west of the shafts just outside the fence); '#3=waste pits-(easL of the new pit inside the fence), 
.f#4=TRU waste pads (north of pad'> #3 and 4 just outside the fence). #5:::TRU waste pad #3, #6=TRU waste pad #4, #7.;.pits #17 and 18 (southea~.n portions), HS:=expansion 
area, and B~ac:kground (south and upwindofLANL). .> · · . 
2Regional Statistical Reference Level=mean + 2 std dev from long-term data; however, since this was the first year no;$hltistics could be calculated:. · 
3os=overstory (trees) and us=understory (grasses/forbs). 

· *Results were reported in < values; thus, concentraticms were reduced by one-half concentration (shown). 

' . 

, ... •, 

·,> 

:': 

•;, 



Table 7. Heavy metal concentrations (JJ.g g"1 dry) in unwashed· vegetation collected from Area Gin 1996 • 
. , 

Element #1[ #2 #3 #4 #5 #6 #7 #8 BG RSRL2 

Ag 
os3 0.13* 0.13* 0.57 0.35 . ' -~ ~ 0.13* 0.13* 0.84 
us 0.13* 0.13* 0.13* 0.13*. 0.13* 0.13* •. '.~ 0.13* 0.13* 0.13* 0.84 
As 

~- . 

OS 0.10* 0.10* 0.10* 0.10* 0.10* 0 .. 10* 0.10 
us 0.10* 0.10* 0.10* 0.10* 0.20 0.20 0.10* 0.20 0.10* 0.10 
Ba 
OS . 17.50 25.30 10.90 20.20 26.90 32.50 52.16 

' us 40.30 40.80 38.00 24.70 56.80 35.10 ' 57.80 64.10 69.00 122.02 
Be 
OS 0.06* 0.06* 0.06* 0.06* 0.06* 0.06* 0.08 

us 0.06* 0.06* 0.06* 0.06* 0.()6* 0.06* . 0.06* 0.06* 0.06* 0.08 

Cd 
OS 0.13* 0.13* 0.13* 0.13* 0.13* ' . 0.13* 0.26 

us 0.13* 0.13* 0.34 0.31 0.13* 0.13* : .. J>.13 0.33 0.25 0.30 

Cr 
.,., OS 0.63* 0.63* 0.63* 0.63* ' 1.37 0.63 0.98 

. ' 

us 0.82* 0.63* 0.63* 0.63* 0.63* 0.63* '0.63* 0.63* 0.63* 0.98 

... ~· Hg 
OS 0.05* 0.05* 0.05* 0.05* :· .. -...: 0.05* 0.05* 0.05 

~·· ;. 

us 0.05* 0.05* 0.05* 0.05* 0.05* 0.05* '•, 0.05* 0.05* 0.05* 0.05 

Ni 
OS 18.30 1.13* 1.13* 1.13* 1.13* 1.13* 1.71 

us 1.13* 1.13* 1.13* 1.13 1.13* 1.13* 1.1.3* 1.13* 1.13* 1.71 

Pb 
OS 4.40 0.90 0.50 0.60 0.70 0.40 3.46 

us 0.60 0.80 0.60 1.20 0.70 0.60 ·.0.40 0.90 0.70 3.19 



Table 7 (Continued) 

Sb 
OS 0.40 0.30* 0.15* 0.15* ~. . . 0.15* 0.15* 0.82 ·:: ,: 

us 0.15* 0.15* 0.1.5* 0.15* 0.15* (); 15* 0.15* 0.15* 0.15* 0.82 
Se 

,-·,·· 

OS 0.20 0.30 0.20 0.20 0.20 0.20 0.29 
us 0.40 0.20 0.20 0.10 0.40 '030 0.40 0.20 0.20 3.65 
Tl 
OS 10.35* 10.38* 10.35* 10.35* J0.35* 10.35* 19.36 
us 10.35* 10.35* 10.35* 10.35* 10.35* 10;35* 10.35* 10.35* 10.35* 19.36 
Ijf;;tritium shliftS-(soulh of the shafts just outside the fence), #2=tritium shafts (west of the shafts just .I)IJi~ide the fence), #3=waste pits (east of the new pit inside the fence), 
#4=1RU waste pads (north of pads #3 and 4 just outside the fence), #5=TRU waste pad 1#3, ##6=TRU waste pad #4, #7=Pits #17 and 18 (southeastern portions), #8=expnnsion 
area, and BG=b,ackgrotmd (south and upwind of LANL). - · ' 
2Regional Stalislical Reference level=mean + 2 std dev from long-term data. 
3Scre~ning Acti'on Level (FIMAD 1997). 
*Results were ~rted in< values; thus, concentrations were reduced by one-half concentrarl~~ (shown). 

-~ .. 



V. REFERENCES 

ASTM (American Society for Testing and Materials), "Standard Practice for Sampling 

Surface Soil for Radionuclides," in Annual Book of ASTM Standards, (American Society 

for Testing and Materials, Philadelphia, P A 1990). 

Biggs, J., K. Bennett, and P.R. Fresquez, "Radionuclide Contaminant Analysis of Small 

Mammals at Area G, TA-54, 1994," Los Alamos National Laboratory report LA-13015-

MS (1995). 

Conrad, R., M. Childs, C. Rivera-Dirks, and F. Coriz, "Area G Perimeter Surface-Soil 

and Single-Stage Water Sampling," Los Alamos Nationa1 Laboratory report LA-12986 
.. ·> .-· . ·._,,: ... -~·. 

(1995). ·: ... 

EPG (Environmental Protection Group), "Environmental Surveillance at Los Alamos 

During 1993," Los Alamos National Laboratory report LA-12973-ENV (1995). 

· ... ·,.::·· 

FThiAD· (FaCility 'for Informatib~ M~nag~ment katysis and D1~plliy); ''Screeriing Action 

Levels," http://ees5-www.lanl.gov/EES5/fimad/database/LIMJTS/SALS/sals_main.html 

(1997). 

Fresquez, P.R., R.E. Francis, and G.L. Dennis, "Sewage Sludge Effeets on Soil and Plant 

Quality in a Degraded, Semiarid Grassland," Journal of En.vironmemal Quality 19:324-

329 (1990). 

Fresquez, P.R., J.R. Biggs, and K.D. Bennett, "Radionuclide Concentrations in 

Vegetation at Radioactive-Waste Disposal Area G During the 1994 Growing Season," 

Los Alamos National Laboratory report LA-12954-MS (1995). 

24 



Fresquez, P.R.. M.A. Mullens, J.K. Ferenbaugh, and R.A. Perona, "Radionuclides and 

Radioactivity in Soils Within and Around Los Alamos National Laboratory, 1974 to 

1994: Concentrations, Trends, and Dose Comparisons," Los Alamos National Laboratory 

report LA-13149-MS (1996a). 

Fresquez, P.R., E.L. Void, an<;l L. Naranjo, Jr., "Radionuclide. Concentrations in 

. Vegetation at Radioactive-Waste Disposal Area G During the 1995 Growing Season," 

Los Alamos National Laboratory report LA-13124-PR (1996b). 

Fresquez, P~R.,-J:).R. Armstrong, and L.H. Pratt, "Tritium Concentrations in Bees and 

Honey at Los Alamos National Laboratory: 1979-1996," Los Alamos National Laboratory 

report LA-13202-MS (1997). 

Hanson, R.W., D.L. Mayfield, and L.J~ Walker, "Inte.rim Environmental Surveillance 

·Plan for LASL Radioactive Waste Areas," Los Aiarnos Scientific. Laboratory report LA­

UR-80-3110 (1980). 

Jacobson, K., "Soil and Vegetation Sampling at TA-54, Area G," Los Alamos National 

·. · •·· I,..abora.tocy.. m,e..:p:lQr~dum EM~8:92~3Q()3 .to JohQQy .. J:I¥-Per.-(19~~}. ;:c, ;._. ·; · · 
. ,.- ~. . .. ;i:~:>· __ . __ .; ____ :_ :,~· --~ ... :.\ -~- ._.. . . . . . -. - .. ·-~:_:·::.,.:-::;,:·> . .'>~~-"-'=~--·: 

Mayfield, D.L., and W.R. Hanson, "Surface Reconnaissance Through 1980 for 

Radioactivity at Radioactive Waste Disposal Area G at the Los Alamos National 

Laboratory," Los Alamos National Laboratory report LA-9656-MS (1983). 

PUrtymun, W.D:, "Underground-Movement of Tritium from Solid-\Vaste Storage Shafts," 

Los Alrmos Scientific Laboratory report LA-5286-MS (1973). 

25 



Purtyrnun, W.D., M.A. Rogers, and M.L. Wheeler, "Racliochemica1 Analyses of Samples 

from Beneath a Solid Radioactive Waste Disposal Pit at Los Alamos, New Mexico," Los 

Alamos Scientific Laboratory report LA-8422-MS (1980). 

Rickard, W.H., and L.J. Kirby, "Trees as Indicators of Subterranean Water Flow From a 

Retired Radioactive \Vaste Disposal Site," Health Physics 52(2):201-206 (1987). 

Salazar, J.G., "Produce and Fish Sampling Program of Los Alamos National Laboratory's 

Environmental Surveillance Group," Los Alamos National Laboratory report LA-10186-

MS (1984). 

Soholt, L.F., "Environmental Surveillance of Low-Level Radioactive-Waste­

Management Areas at Los Alamos During 1987," Los Alamos National Laboratory report 

LA-UR-90-3283 (1990). 

Tierney, G.D., and T.S. Foxx, "Floristic Composition and Plant Succession on Near­

·surface Radioactive Wa.Ste·Disposal Faciiitiesin the Los Alamos Nati~nal.Laboratory," 
Los Alamos National Laboratory report LA-9219-MS (1982). 

U.S. DOE, "Final Environmental Impact Statement: Los Alamos Scientific Laboratory 

.· .. Site, Los Ali.Ull()S_, New Mexico," U.S. Department of E~ergy. report DOE/EIS-:0018 . 
. . · .. . -.··:·.· . . ·-.-~-."-~·- .. . .. _,._- '~~:···. ,_ ...... · :' •' .. · ··."·:- ,·· ... ·:·.· __ .. ·-· - '--:.:-:.· __ ---~--- -·~-· 

(1979).·· . .;.o.,:·c... · ·· ,·.,_-._.: .":· ., ·.·· .. , ......... _,,,.;·, .. -, .. , "······ 

Wenzel, W.J., T.S. Foxx, A.F. Gallegos, G. Tierney, and J.C. Rodgers, "Cesium-137, 

Plutonium-239/240, Total Uranium, and Scandium in Trees and Shrubs Growing in 

Transuranic Waste at Area B," Los Alamos National Laboratory report LA-11126-MS 

(1987). 

26 



..... · :" . ; ....... ~. ~ . 
;; ... :<.-. . ...• ·.-... -· .. : .,. ' .. ;~ ........ . 

APPENDIX A 

CST ANALYTICAL REPORTS OF SOIL SURFACE SAl\1PLES: 
RADIONUCLIDES 
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REPORT NUMBER: 41757 

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

Prepared by: CAH on 27-Sep-1996 

REQUEST NUMBER: 23685 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: M306 

OWNER: Philip R. Fresquez GROOP: ESK·20 MAll-STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM tAM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE CCfiMENT 

-96~06390.·PU~238 
,, ·'· ·,: 

•· Pel/&·· 9/19/96 . RAS · .0;0111···· 0.0012 931 
96.06390 PU-239 RAS 0.0251 0.0019 PCI/G 9/19/96 93X 

2 96.06391 PU-238 RAS 0.0035 0.0008 PCI/G 9/19/96 81X 
2 96.06391 PU-239 RAS 0.0423 0.0029 PCI/G 9!19!96 81X 
3 96.06392 PU-238 RAS 0.021 0.004 PCI/G 9119!96 sox 
3 96.06392 PU·239 RAS 0.045 0.006 PCI/G 9/19/96 sox 
4 96.06393 PU-238 RAS 0.0133 0.0016 PC JIG 9/19/96 62X 
4, .. ·.;.;; .. 96.063~ P.U-.2~9. . ... RAS 0.0662 .0.0039 PCl(G 9/19/96 A2" 
5 . }?6~o6~~,:-!>V·-'23~ · RAS 

.. 
- 0:-_006.5 ; . .. · O.D01· PCI!!i. 9{19/96 90l .-,.· : .:'·. ·~ 

5 96.06394 PU·239 RAS 0.0219 0.0019 PCl/G 9/19/96 9~ 

6 96.06395 PU·238 RAS 0.0071 0.0012 PCl/G 9/19/96 88X 
6 96.06395 PU-239 RAS 0.0985 0.005 PCl/G 9/19/96 88X 
7 96.06396 PU·238 RAS 0.0069 0.0014 PCIIG 9/19/96 65X 
7 96.06396 PU·239 RAS 0.0127 0.0019 PCI/G 9/19/96 6SX 
8 96.06397 PU-238 RAS 0.0009 0.0005 PCI/G 9/19/96 83X 
8 96. 06397 PU· 239 RAS 0.0125 0.0016 PCI/G 9/19/96 83X 
BG 96.06398 PU·238 RAS 0.0002 0.0003 PCI/G 9/19/96 70X 
BG 96.06398 PU-239 RAS 0.0147 0.0018 PCI/G 9/19/96 70" 

CUSTOMER SAMPLE DUPLlCATESa 

CUSTOMER SAMPLE ANALYTICAL ANALYT1CAL AKALYTlCAl COMPLETlOM 
NUM HUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNJTS DATE COM!ENT 

3 96.06392 PU·238 RAS 0.017 0.002 PCI!G 9!21!96 76X 
3 96.06392 PU·239 RAS 0.046 0.003 PCJ/G 9!21!96 76X 

********•***•*******••**************************************************************************•********************•••• 
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REPORT MUMBER: 41757 (eonti!U!d) 

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

Prepared by: CAH on 27·Sep·1996 

REQUEST NUMBER: 23685 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: M306 

~NER: Philip R. Fresquez GROJP: ESH-20 MA[L·STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

SUMMARY OF TRACER RECOVERY IN CUSTCJ!ER AND QA SA!4PLES 

CUSTCJ!ER CST SAMPLE AMOUNT AMClJNT 
NUMBER NUMBER ANALYSIS SPIKED .. RECOVERED UNITS 

.. ·,: _ _. ·,·_ .. 

1 96.06390 Pu·242T 4. ,, 3.8223 PCt/SAMPLE 
2 96.06391 P0·242T 4.11 3.3291 PCI/SAMPLE 
3 96.06392 P0·242T 4.11 1.1919 PCI/SAMPLE 
4 96.06393 PU-242T 4.11 2.5482 PCI/SAMPLE 
5 96.06394 FU-242T 4.11 3.699 PCI/SAMPLE 
6 96.06395 PU·242T 4.11 3.6168 PCI/SAMPLE 
7 96.06396 PU·242T 4.11 2.6715 PC[/SAMPLE 

~a' : 96~06397' :; ., .·P.o:-2~2T .4..11 3·4V~· .. _P~IJS-t;E 
'96~06398.'·'':<pli~242T '4~'11 

... 
<PC II SAMPLE BG . , .. ... z·.an 

00.33908 96.06403 PU·242T 4.11 3.8634 PCI/SAMPLE 

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

SAMPLE 
NUM ANALYSIS 

oo.22m PU·238 
oo.zzm PU·239 

ANALYTICAL 
RESULT 

0.0 
0.0 

ANALYTICAL 
UNCERTAINTY 

0.001 
0.001 

UNITS 

PCI/G 
PCI/G 

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

SAMPLE 
NUM ANALYSIS 

96.06403 PU·238 
96.06403 PU-239 

ANALYTICAL 
RESULT 

0.5145 
0.7212 

ANALYTICAL 
UNCERTAINTY UNITS 

0.0158 PCI!G 
0.0211 PCI/G 

QC 
VALUE 

o.o 
0.0 

QC 
VALUE 

0.59 
0.83 

COLLECTION 
DATE COMMENT 

.......... ~ ···, 

7!31/96 93X 
7/31/96 81X 
7/31/96 29X 
7/31/96 62~ 

7/31/96 90X 
7!31196 sax 
7/31/96 65X 
··tn.l/9~; 8.~ 

••''1/31/96;: 70":··· -· 

7!31!96 94X 

QC COMPLETION 
UNCERTAINTY DATE COMMENT 

QC 

UNCERTAINTY 

0.02 
0.026 

9/27/96 UNDER CONTROL 
9/27/96 UNDER CONTROL 

COMPLETION 
DATE COMMENT 

9/19/96 WARNING 2·3 SIG 
9/19/96 OUT OF CONTROL 



REPORT NUMBER: 41757 j't. J 1;, ~~ ~:l ~~ 
Analyst Reviewer Team Leader QA Officer 

l:2 '(. ~1 ~ £. ·toJoZ.!Cfh \o\ofJ1:, !D/?.N~ 
Date Date Date Date 

No Sample Discrepancies Noted by Sampte Managemen~- 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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*****• .. •• CST ANALYTICAL REPORT ........... 

Prepared by~ EBAID on 20·Nov·1996 

ANALYSIS: SR·90 REQUEST NUMBER: 23685 MATRIX: SS ANALYST~ EDWARD GONZALES 

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

ANALYHCAL TECHNIQUE: PC ANALYTICAL PROCEDURE: NOTEBOOK: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE 
NUMBER ltiUMBER 

96.06390 
2 96.06391 
3 96.06392 
4 96.06393 
5 96.06394 
6 96.06395 
7 96.06396 
8 96.06397 
BG 96.06398 

CUSTOMER SAMPLE DUPLICATES: 

4 

CUSTMR SAMPLE 

NUMBER NUMBER 

' .96.06393 

.· .. : .. . . . ..,. . -~ · .. 
' .' . 

. ; \ ':.: .. ~ .... 

• 

ANALYTICAL 
RESULT 

0.1 
0.2 
0.3 
0.4 
o.o 
0.2 
0.2 
0.4 
0.3 

ANALYTICAL 
RESULT 

:_ o~s· 

ANALYTICAL Cti!PLETlON 
UNCERTAINTY UNITS DATE 

0.2 PCI\G 10/29/96 
0.2 PCI\G 10/29/96 
0.2 PCI\G 10/29/96 
0.2 PCI\G 10/29/96 
0.2 PCl\G 10/29/96 
0.2 PCt\G 10/29/96 
0.2 PCI\G 10/29/96 
0.2 PCl\G 10/29/96 
0.2 PCI\G 10/29/96 

ANALYTICAL CCJIPLETJON 
UNCERTAINTY UNITS DATE 

Q.1 Ptr\it•' ~t0/29/96 

. . . ~:, ,..• . :· ··. ~-

.. ·.·:..· •. 

PROGRAM CODE: M306 

PAGE: 

COMMENT 

COMMENT 

. "'"' ... ·:· ; ... 
· .. 



REPORT NUMBER: 42296 (continued) 

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

Prei:>ared by: EBAIO on ZO·Nov·t996 

• ' .:.· >'-'' •.. :: •.. 
.· .. ' 

REQUEST NUMBER: 23685 KATRIX: SS ANALYST: EDIJARO GONZALES PROGRAM COOE: M306 

OWNER: Philip R. Fresquez GROOP: ESH-20 KAIL·STOP: M887 PHONE: 7·0815 

"'. ~7 

·.1 ... : .. : .••.. •u•;;,;· 

SUMMARY OF CONTROL STATUS OF OPEN CNON·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 reasons: 

only qualitative data requested 

only Blfnd QC samples run w\th this sample batch. 

No QC samples run with this sample bateh. 

No QC samples for thfs constituent and matrix type available wfthin CST 

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

SAMPLE ANALYTICAL ANALYTICAL QC QC CCMP!-ETION 
HUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

96.06401 26.3 1.5 PCl/G 34.9 , .05 10/29/96 OUT Of CONTROL 

REPORT NUMBER: 42296 '1r --J£i- ~ ana~ 
Analyst Team leader QA Offic; 

}I· .;1~. 't~ \ .. ;1. 'i . ';11 ~ da.~k'l 
• Date Date Date 

No Saqlle Discrepancies Noted by S~le Management Sectfon 

,. ;, . -.~: . ~ .. 
';··.:.c;.' ':.;.:.~.> ~-~:. ;- .. ··, ... ;·, 

e control stat~ ~f th~ prec:eedin; ·data ~~s ~valuated ~i~ the ~tandard st~tistical ~rfterfa s~t fc~th ·in 
•Quality Assurance for Health and Environmental Chemistry: 199Z,' LA·1Z790·MS, Vol. I, pp. 19·ZO • 

.· .. ::.· • :-~: .. ·.! 



REPORT NUMBER: 41699 

*******- CST ANALYTICAL REPORT .............. 

Prepared by: CEA on 20-Sep-1996 

REQUEST NUMBER: 23685 MATRIX: ss ANALYST: RICHARD ROBINSON PROGRAM COOE: M306 

OWNER: Pbflip R. Fresquez GROUP~ ESH•20 
.. 

· AAlL·SToP: M88! ~PHoN!;: 7,;~i5., ·. 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOM_E~ SAMPLE-..': .. :_~,·- -· ANAL YTJCAL, Ati/.LYTlCAL .. · ANALYTICAL-·_-' .. c•LETIOII < ' .. 
- uliiT~'-'-· NUM- ·Jft.iM· '-: < ·-ANALYSIS· TECHNIQUE .... - RESULT -- UNCERTAINTY ,-DATE· Ct»>MENT 

96.06390 U·234 RAS , • 182 0.054 PCI/G 9/Z0/96 68X 
-96.06390 U·235 RAS 0.0608 0.0086 PCl/G 9/20/96 68X 
96.06390 U-238 RAS 1.346 0.0597 PCI/G 9/20/96 68X 
96.06391 U-234 RAS 1.328 0.0556 _PCI/G 9/20/96 77X 

z 96.06391 U-235 RAS 0.0489 0.0072 PCl/G 9/2.0/96 77X 
2 96.06391 U·238 RAS 1.311 0.0549 PCl/G 9/20/96 77X 

3 96.06392 U-234 RAS 0.9402 o.o4a PCI/G 9/20/96 72~ 

3 96.06392 U·235 RAS 0.0489 0.0071 PCI/G 9/20/96 72X 
3 96.06392 U·238 RAS 1.038 0.0455 PCI/G 9/20/96 72X 
4 96.06393 U·234 RAS 1.088 0.0505 PCJ/G 9/20/96 68X 

4 96.06393 U·23S RAS 0.0405 0.0077 PCJ/G 9/20/96 68X 
4 96.06393 U-238 RAS 1.089 0.0504 PCl/G 9/20/96 68X 

5 96.06394 U-234 RAS 1.0719 0.0436 PCJ/G 9!20!96 87X 
5 96.06394 U·235 RAS 0.0365 0.0055 PCI/G 9/20/96 87X 
5 96.06394 U·238 RAS 1.0219 0.0421 PCI/G 9/20/96 87X 
6 96.06395 U·234 RAS 1.123 0.0496 PCI/G 9/20/96 75X 
6 96.06395 U-235 RAS 0.0446 0.007 PCl/G 9/20/96 75X 
6 96.06395 U·238 RAS 1.123 0.0496 PCI/G 9/20/96 7SX 
7 96.06396 U·234 RAS 1.253 0.0526 PCI/G 9/20/96 73X 

7 96.06396 U-235 RAS 0.0526 0.0074 PCl/G 9/20/96 73X 

7 96.06396 u-238 RAS 1.239 0.0521 PCI/G 9/20/96 73X 

8 96.06397 u-234 RAS 1.075 0.0516 PCI/G 9/20/96 66X 
8 96.06397 u-235 · RAS 0.0533 0.0082 PCI/G 9/20/96 66X 
8 96.06397 U-238 RAS 1.197 0.056 PCI/G 9/20/96 66X 
BG 96.06398 U·234 RAS 1.185 0.0518 PCI/G 9/20/96 77X 

BG 96.06398 U·235 RAS 0.0404 0.0066 PCI/G 9/20/96 77X . BG 96.06398 U·238 w 1.196 0.0522 PCI/G 9/20/96 77X 

CUST€J4ER SMPLE DUPLICATES: 

CUSTtJIER SAMPLE ANALYTICAL 
NUM MUM ¥!LYSIS TECHNIQUE 

5 96.06394 U·234 RAS · 
. . 

5 -. 96.'06394 u•235 . RAS 
5 96.06394 U-238 RAS 



REPORT NUMBER: 41699 (continued) 

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

Prepared by: CEA on 20-Sep·\996 

REQUEST NUMBER: 23685 MATRIX: SS ANALYST: RICHARD ROBINSON PROGRAM COOE: M306 

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

NOTEBOOK: PAGE: 

SUM!WY OF TRACER RECOVERY IN CUSTOMER AND QA SAMPLES 

:CUSTC»CER , CST _,SAMPLE•.- ~-·:. ~. 
AM_own _ - AMOUNr~-- '" ~LL:i!~Tl-ON . ,, 

NL14BER -NUMSER' ': <. ·-ANALYSIS SPlXED·- < RECOvERED ,' . 'UNITS .. •:>DA.fiE· -- · ',COMMENT: "' 

96.06390 u-232T 2.66 1.8088 PCI/SAMPLE 7/31/96 68X 

2 96.06391 U-232T 2.66 2.0482 PCl/SAMPlE 7!31/96 m 
3 96.06392 u-232T 2.66 1.9152 PCl/SAMPlE 7/31196 72" 
4 96.06393 U-232T 2.66 1.8088 PCI/SAMPLE 7/31/96 68X 
5 96.06394 U·232T 2.66 2.1014 PC I/ SAMPLE 7/31./96 m 
6 96.06395 U·232T 2.66 1.995 PCI/SAMPLE 7/31/96 75X 
7 96.06396 U-232T 2.66 1.9418 PCI/SAMPLE 7!31/96 73" 
8 96.06397 U·232T 2.66 1.7556 PCJ/SAMPLE 7/31/96 66" 
BG 96.06398 U-232T 2.66 2.0482' PCI/SAMPLE 7/31/96 m 
00.00742 96.06402 U·232T 2.66 2.1546 PCJ/SAMPLE 7/31196 81X 

~~y OF CONTROL STATUS OF OPEN <NON-BLIND) QC SAMPLES RUN WITH THIS BAI~H 

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

oo.2.2m u-234 0.0013 0.0017 PCI/G o.o 9!20!96 UNDER CONTROL 

oo.z2m u-235 0.0003 0.0008 PCI/G 0.0 9/20/96 UNDER CONTROL 

oo.zzm u-238 0.0017 0.0007 PCI/G o.o 9!20!96 UNDER CONTROL 

SUf~RY OF CONTROl STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAl QC QC COMPLETION 

HUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMHEIIY 

96.06402 U·234 0.8597 0.0385 PCI/G 0.896 9!20/96 UNDER COif r rc~ 

96.06402 U-235 0.0279 0.0054 PCI/G 0.046 9/20/96 W~RNING 2 J 

/"' .I 

.. ·' I ~?i~ ·:·· .. ,'' , ... ·. ·.··. 
·:···.- .. · ... ···, 



.~- -· -. ~ 

96.06402 U·238 0.7529 0.0349 PCl/G 0.832 9/20!96 UNDER CONTROL 

a A 6 
Analyst Reviewer 

REPORT NUMBER: 41699 

q/'Jo/qf2 • I 
Date t 

tn\n\\at.. 
~ 

No Sa!!ple Discrepancies Noted by Sanple 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, 1 LA·12790·MS, Vol. I, pp. 19·ZO. 

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

-: ... ·· -· . ·--•\": .:~ . . ··• ·.·: . 

'• .. -. ·. ~-: ~: ~ ."·::_.:;·-:.: . · .. ~--::-. 

-.. 



REPORT NUMBER: 41752 

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

Prepared by: ROBINSON on 27·Sep·1996 

ANALYSIS: H-3 REQUEST MUMBER: 23685 MATRIX: SS ANALYST: RICHARD ROBINSON 

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

ANALYTICAL TECHNIQUE: LS ANALYTICAL PROCEDURE: NOTEBOOK: 

CUSTOMER SAMPLES: 

·, :-'.- ~ : 

CUSTC*ER 
NUMBER 

SAMPLE 
NUMBER 

··-·'. 

f . ·. 96.06390 

2 96.06391 
3 96.06392 
4 96.06393 
5 96.06394 
6 96.06395 
7 96.06396 

8 . . . ·.' ., ~~ ~,06;597 
~IL.- _, ,,_,_96.063:98, 

CUSTOMER SAMPLE DUPLICATES: 

2 

CUSTC»tER 
NUMBER 

SAMPLE 
NUMBER 

96.06391 

Atljt,LYTlCAL 
RESULT 

43:\83,; 

171175. 
1206. 
.204. 
7894. 

18098. 
1.802. 

~06;:: 

,~Z9.~' .c•;.; ·: ... 

ANALYTICAL 
RESULT 

174330. 

ANALYTICAL 
UNCERTAINTY UNITS 

--~ .. 

288. 
.. 

'P.d/t 
483. PCl/L 
146. PCl!L 
139. PCI/L 
181. PCI/L 
220. PCI/L 
150. PCl/L 
135. PCV.l 

.· ... 13.9~ 
,_ ... _ . . ,. · pct{t: 

ANALYTICAL 
UNCERTAINTY UNITS 

492. PCI/L 

: .. 

COMPLETIOM 

DATE 

9rZ.6!96· 
9/26/96 
9/26/96 
9/26/96 
9/Z6{96 
9!Z6!96 
9121>!96 
9/26196. 
9iil?l9J,.:.: _:_ 

CfloiPLETION 
DATE 

9!Z6J96 

Paget 01 

PROGRAM COOE: M~06 

PAGE: 

CC*MENT 

COMMENT 

' 



REPORT NUMBER: 41752 (eontfrued> 

•••••••••• CST QUALITY ASSURANCE REPORT 

Prepared by: ROBINSON on 27-Sep-1996 

REQUEST NUMBER: 23685 MATRIX: SS ANALYST: RI.C.H~D ROBINSON PROGRAM CODE: M306 

~ER: Philip R. Fresque~ GROUP: ESK·20 MAIL-STOP: M887 PIIOME: 7·0815 

SUMMARY OF CONTROL STATUS OF OPEN <NON-BLIND) QC SAMPLES RUN VITH TKlS BATCM 

SAMPLE ANALYTICAL ANALYTICAl QC QC tcll.PLETlON 
HUM RE'SULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.34094 620. 133. PC IlL o.o .. .. . ' ~ ' .. : . · .. .. .• . ·· . · 9/26/96 · · UIIOER · CONTROl 
00.34094 181~ 136~ PCl/L 0.0 .. . ... 9/i/,!96. UNoER. CoNTROl·· 

00.34094 217. 136. PCl/L o.o 9!26/96 UNDER CONTROl 
00.34094 220. 136. PCl/L 0.0 9/26/96 UNDER cotiTROl. 
00.34094 268. 136. PCl/L 0.0 9/26/96 UNDER CONTROl 
00.34094 289. 140. PCI/l 0.0 9/26/96 WARNING 2·3 SIG 
00.34098 13204. 203. PCJ/L 14014. 1401. 9/26/96 UNDER CONTROL 
00.34098 12800. 201. PC Ill 14014. 1401. 9126!96 UNDER CONTROL 

. 00.3404?8 ·· ... 1460~.-.. .. .. •. -208. P(;J/L > 14014. . 1401• ... 9/26/96 UNDER. CONJRQL. . . . ..... ~ ~- .: :·.: .. 
t4o14~· 140L ..... ,, ~~~6i9.6 · .... WoER ·. cornlci" 00.34098 . 131l9·· _,·.;.:..::.. .... 202-. PC I/~ .. 

:,.· 

00.34098 13662. 204. PCI/L 14014. 1401. 9!26/96 . UNDER CONTROL 
00.34098 13433. 204. PCI/L 14014. 1401. 9/2.6/96 UNDER CONTROL 

SU¥~RY OF CONTROL STATUS OF .BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM RESULT uiii:ERTAINTY UIUTS VALUE UiiCER.TA.lNTY DATE COI'.MENT 

96.osn8 12.535 0.2 NCJ/L 11.92 0.44 9/26/96 UNDER CONTROL 
96.06399 28760. 252. PCI/L 31700. 824. 912.6!96 aJT OF CONTROL 
96.06467 9719. 186. PCI/L 7930. 206. 9/23/96 aJT OF CONTROL 

REPORT NUMBER: 41752 S1b ~ 
QA. Officer Te .. Leader 

n As/,, 
Date Date Date 
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REPORT NUMBER: 42033 

********** CST ANALYTICAL REPORT ···--
Prepared by~ SRG on 25·0ct·1996 

REQUEST NUMBER: 23685 MATRIX: SS ANALYST: SAMMY GARCIA PROGRAM ~E: M306 

OWNER: Philip R. Fresquez GROJP: ESN·20 

NOTEBOOOGE1 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL 
MUM NUN ANALYSIS TECHNIQUE 

, , 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 

2 ., .. : .... 2 •:··· 

2 
2 
2 
2 
2 
3 
3 
3 
3 
3 

96.06390 AC-228 
96.06390 AM-241 
96.06390 11·214 
96.06390 C0-60 

96.06390 CS·137 

G 

G 

G 

G 

G 
96.06390 K~40 G 
-96.06390 MN·54.. G 

96.06390 NA·22 G 
96.06390 PB-214 G 
96.06390 TL·201 G 
96.06391 AC·221 G 
96.06391 AM•241 G 
96.06391 11·214 G 

:;:~;i;;::~r· .. ·. : 
96.06391 IC•40 G 
96.06391 MN·54 G 
96.06391 lflt·22 G 
96.06391 P8·214 G 
96.06391 TL·201 G 
96.06392 AC·228 G 
96.06392 M·241 G 
96.06392 11·214 G 
96.06392 co-60 a 

96.06392 CS-137 G 

MAIL·STOP: M887 PilOttE& 7·0815 

ANALYTltAL ANALYTICAL ~PLETION 

RESULT UNCERTAINTY UIUlS DATE 

1.56 
0.61 
1.16 
0.16 
0.44 
22~4 

0.-11 
0.05 
1.08 
0.54 
1.5~ 
0.51 
1.2 
0.08 

. .. 0~96 
19.7 
0.03 
0.09 1., 
0.55 
1.45 
0.95 
1.41 
o.oa 
0.49 

,_. _" ... 

0.17 
0.91 
0.12 
0.03 
0.05 

PCl/G 
Ptl/G 
Pti/G 
Ptl/G 
PCl/G 

10/25/96 
10/25/96 
10/25/96 
10/25/96 
10!25L96 

1.9 · PCif.~ 10/25/96 
' O.OZ : PCI/G 10/25/96 

0.02 PCI/6 10/25/96 
0.1 Ptl/G 10/25/96 
0.05 PCI/G 10/25/96 
b.17 PCI/C 10/25/96 
0.11 PCl/G 10/25/96 
0.12 PCI/G 10/25/96 

. 0.12 , __ PCI(G .. 10/~51~-

0.09· . PcJII!:.,: . .' -. 10,1~1~ 
1.7 Ptl/G 10/25/96 
0.04 PCI/G 10/25/96 
0.14 PCI/G 10/25/96 
0.11 PCl/G 10/25/96 
0.06 PCl/G 10f25/96 
0,17 PCl/G 10/25/96 
0.19 PCl/G 10/25/96 
O. 13 PCI/G 10/25/96 
0.11 PCI/G 10/25/96 
0.05 PCI/G 10/25/96 

3 96.06392 K·40 G 21.4 1.8 PCI/G 10/25/96 
3 96.06392 MN·54. G 0.11 0.02 PCI/G 10/25/96 
3 96.06392 NA·22 G 0.01 0.02 PCI/G 10/25/96 
3 96.06392 PB·214 G 1.17 0.11 PCI/G 10/25/96 

__:3:.._ ___ ..:..96;;:;.:•:..;:.063~92;::.....;...TL::...·..;;;.208=---G...__........,...._ ___ .J:J2 __ .2,;_~...., ~1/G .. ~ •. JOn_5/~ 
4· 96~06393-AC>-228·· ct· - 1';6S· -0';1a-· -PC17G"" "10725796-

4 96.06393 AM·241 G 0.69 1.03 PCl/G 10/25/96 
4 96.06393 11·214 G 1.15 0.11 PCl/G 10/25/96 
4 96.06393 C0-60 G 0.06 0.02 PCI/G 10/25/96 
4 96.06393 CS·137 G 0.5 0.06 PCI/G 10/25/96 
4 96.06393 K·40 G 24.1 2. PCI/G 10/25/96 

4 96.06393 MN-54 G 0.09 0.02 PCI/G 10/25/96 

1./ 

CatMENT 



4 96.06393 NA·22 G o.oa 0.02 PCI/G 10/25/96 
4 96.06393 Pl·214 G 1.17 o.n PC JIG 10.125196 

' 96.06393 TL·201 G -· ··- ..... - .. 0.52 --· . - . 0.05 PC JIG 10/25/96 
5 96.06394 AC·221 G 1.69 0.11 PCI/G 10/25/96 
5 96.06394 M·241 G 0.64 0.96 PCl/G 10/25196 
5 96.06394 11·214 G 1.22 o. 12 PCIJG 10125/96 
5 96.06394 C0-60 G 0.09 0.03 PCl/G 10/25/96 
5 96.06394 Cl·137 G 0.11 0.02 PCl/G 10/25/96 
5 96.06394 1(•40 26.3 2.2 PCl/G 10/25/96 
5 96.06394 MN·54 0.06 0.09 PCI/G 10/25/96 
5 96.06394 NA·22 o.o 0.05 PCI/G 10/25196 
5 'j " 

96.06394 Pl-214 1.24 0.12 PCl/G 10/25/96 
5 •· . 9: .06394 TL·ZOI 0.61 0.07 PCl/G .. ··..r_-::10/~/~ 

6 ·····=·=· ... ""'1~'1:1'-111 . ··• :·:w:.:~··:::· .... 
,, ~( .06395 AC-228 1.73 0.19 PCl/G 10/25/96 

6 96.06395 AM·241 o.a7 1.31 PCl/G 10/25/96 
6 96.06395 11·214 1.4 0.13 PCI/G 10/25/96 
6 96.06395 C0·60 0.25 0.04 PC JIG 10/25/96 
6 96.06395 CS·137 0.07 0.02 PCIIG 10/25/96 
6 96.06395 IC•40 26.4 z.z PC JIG 10125/96 
6 96.06395 MN·54 o., 0.02 PCI/G 10/25/96 

6 96.06395 NA·22 0.16 0.24 PCI/G 10/25/96 

6 96.06395 P8·214 1.31 0.12 PCI/G 10/25/96 
6 96.06395 TL·201 0.52 0.~. PCI/G 10/25/96 

II II', .. 
·· »; • .;J:frne· ··· O. "s ,,, . 'iC'i/G ,.._ -"~~ .. w -loiiS/96 .. 7 96.06396 AC·221 

7 96.06396 AM·Z41 0.17 0.06 PCIJG 10/25/96 
7 96.06396 11·214 1.3 0.12 PCI/G 10/25/96 
7 96.06396 co-60 0.16 0.03 PCI/G 10/25/96 
7 96.06396 CS·137 o. '\1 0.16 PCI/G 10/25/96 
7 96.06396 JC-40 19.9 1.7 PCl/G 10/25/96 
7 96.06396 MN·54 o.os 0.01 PCl/G 10/25/96 
7 96.06396 IA·22 0.13 0.03 PCl/G 10/25/96 
7 96.06396 Pl-214 1.09 0.1 PCIIG 10/25/96 
7 96.06396.JL·201 0.46 . _0;.05_ · .. PCI/G .. 10/25/96 
I 96.06397 AC•221. G . 1.42 o.ts i>cliG . ·_, . 10/25/96 . 

I 96.06397 AM·Z41 G 0.45 0.61 PCI/G 10/25/96 
I 96.06397 11·214 G 0.97 0.1 PCIIG 10/25/96 
I 96.06397 co-60 G 0.09 0.02 PCI/G 10/25/96 
a 96.06397 CS·137 G 0.42 0.05 PCI/G 10/25/96 
a 96.06397 K·40 G 15.9 1.4 PCl/G 10/25/96 
a 96.06397 M·54 G o. 1 0.02 PCl/G 10/25/96 

a .. ~-. ··.· . . . 96-~~7 ltA~~t ' .. G 0.14 o~oz _,PCl/~: , ..•... 10/25.1"6 . 
·a ···. 94~06397 Pi~Z14 .. G 

,;" .. ~ .. . o~.9$ . 
,_. . o;Q9. 

~i~~;_;:~:.':,'.·~~i: 
. . 

: ·~ .... ··'. . ;.'·"': ~ ... . :, .. ;. ;:,>· : ...... ·,.. . -··. a 96.06397 TL·208 G 0.43 0.05 
BG 96. 0639( AC·221 G 1.22 0.15 PCI/G 10/25/96 
BG 96.0639& M·241 G 0.43 0.65 PCl/G 10/25/96 

8G 96.0639( 11·214 G 1.03 0.1 PCI/G 10/25/96 
BG 96.06391 co-60 G 0.09 0.02 PCI/G 10/25/96 

BG 96.0639( CS·13T G 0.44 0.05 PCI/G 10/25/96 
BG 96.0639a IC·40 G 13.9 1.3 PCl/G 10/25/96 
BCl 96. 0639& ... 54 G 0.13 0.02 PCl/G 10/25/96 

8G 96.0639i IIA-22 G 0.13 0.02 PCI/G 10/25/96 

BG 96.0639t P1·214 Cl 0.96 0.09 PCI/G 10/25/96 

IG 96.0639( TL·201 G 0.5 0.05 PCI/G 10/25/96 

CUSTOMER SAMPLE OUPLICATESI 

QJSTOMER SAMPLE ANALY11CAL AMALYliCAL AMALYTICAL CCI4PLETION 

IMl IUt ANALYSIS TECHNIQUE RESULT UNCERTAUITY UNITS DATE CCMI£NT 
• 

'}.'k..~ 



1 96.06390 AC·22a G 1.69 0.11 _PCI/G t0/25/~-
96~06390 lul:~,2'\"' .-..• o~1s- .·•·.-· .. _., .. ;·. -· 

'.10iZS,I96 
.. .-· , G '.'Oi.J PCI/G 
.. 

1 96.06390:11~214 ., .. 
G 

_ .. ,_ 

PCI/G 
··: ... 

10/25!96 1.2 0.12 , 96.06390 C0-60 G 0.13 0.02 PCI/G 10/25/96 , 96.06390 C$•137 G 0.51 0.06 PCJ/G 10/25/96 , 96.06390 IC•40 G 22. 1.9 PCI/G 10/25/96 , 96.06390 MM·Sit G 0.01 0.03 PCIIG 10/25/96 
1 96.06390 IIIA·22 G 0.07 o. 11 PCI/G 10/25/96 --
1 96.06390 Pl·214 G 1.16 0.11 PCI/G 10/25/96 , 96.06390 Tl.-201 G 0.56 0.06 PCI/G 10/25/96 

............................... ~ .................................................................................... .... 

. -•; _ _. 

• ~~:-. ·.! ·····::. 
. "~- ... . _::~_,~. -~· . : . ~ ' .. -: .. 

··<.- -·· .. •· 

..: ..... ,' 



( 

REPORT MUKIER: 42033 tconthulc:l) 

~-··~· . . . . . ·~··;, ~ ... C$T. OUAllTl_ ASSU~NCE REIIQIIt 
·:·. ,.:, . ,· . ·-~ .... :· 

Prep.red by; SltG on 25·0ct·1996 

REQUEST NUHIERI 23685 MATRIX: SS ANALYST: SAMMY GARCIA PROGRAM CODE: 1006 

OWNER: Phfltp R. Fresquez GAD: ESII·20 MAIL·STOP: M887 PIIONE: 7·0815 

IIOTEIIOOUGE: 

$UMMARY OF CONTROL STATU$ OF OPEN <NON·BLINOl QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANAL YTlCAL ANALYTICAL QC QC CQMPLETION 

JUt ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE CeMENT 

oo.22m AM·241 0.09 0.24 PCI/G o.o 10/25/96 UNDER CONTROL 
00.22m CS·137 0.01 0.02 PCI/G o.o 10/25/96 UNDER CONTROL 
00.33404 AM•241 5.1 0.45 PCI/G 5. 0.22 10/25/96 UNDER CONTROL 

00.33404 CS·137 5.32 0.38 PCl/G 4.9! 0.16 10/25/96 UNDER CONTROL 

§I..!!S&RY OF CONTROl. STATUS OF BLINO 9C SAMPLES RUII WITH THIS BATCH 

SAMPLE ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

QC 

VALUE 

QC COMPLETION 

NUM ANALYSIS UNITS UNCERTAINTY DATE CCMIENT 

96.06400 CS·137 27.1 1.8 PCI/G 30. . 0.99 10/25/96 UNDER CONTROL 

REPORT HUGER: 42033 
. ~ .· .. · --~~ L,~;_' 

(~~ 
f o/;. ~Pf:, lvj;;u/el~ 

Date Date 

··'·•:< ... :'·:.'·· -~ 

No s.,.,te Oiacrepenctes Noted by Sall'ple ManaQement Sec:tfon 

\.: : .. ~: ; . 

,~., 
Te111 Leeder QA Officer 

tPsft:tt, 
Date 

The control status of the prec:eedina data was evaluated using the standard statistical criterfa set forth fn 
'Quality Anurance for Health ard Enviromental Chsistry: 1992,' LA·127'90·MS, Vol. 1, pp. 19·20. 

~···························· .. ········································································••****** 



;· .. ·. _: . .:..:· .. 

'.•. -:.;..:· .. , 
·:. ·: .. 

APPENDIXB 

CST ANALYTICAL REPORTS OF SOIL SURFACE SAMPLES: 
HEAVY METALS 

. :~ ,. :- ···-
.. ..... ..1·-::.:•· .... • ···, .. -.' ~ . ,: -~ · ... 

-~ ; .·.• .. 

28 
. ·. :.~ ;'· -.. 

. . ;· .... . ... ~ ... ~ ·:: ... ·:: . :·'. 
: .. , . ;~. :: .. ~'- . :· 



REPORT NUKSER: 41822 

******** .. CST ANALYTICAL REPQIT ·········-

Prepared by: LRB on 2·0C:t·1996 

REQUEST NUMBER: 23683 MATRIX: SS ANALYST: AAS PROGRAM CODE: M306 

~ER: PhiLip R. Fresquez GROUP: ESH·20 MAIL•STOP: M887 PHONE: 7·0815 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETIOM 

··~····· IIIJM A~A_L,~S~S TECHNl~. RE~LT U~C&RTAI.~~y -~~~l 
.. -..... ~<-·' ... 

·-::·:_-_ .. _;:--. 
·.· .. , .... · _., ·.-

<·>· 
·. . . -~ .. ··:·· 

. ·-'! '· _., .. _: ~-'-· ·; .. __ .:· ..... 
1 96.06390 AI ETVAA 1. 0.3 UG/G 9/21/96 
1 96.06390 HG r:t/AA < o.os UGJG 10/02196 

1 96.06390 SE ETVAA 0.5 0.1 UG/G 9119/96 

2 96.06391 AS ETVAA 1. 0.5 UG/G 9121196 

z 96.06391 KG CVAA c 0.05 UG/G 10/02/96 

z 96.06391 SE ETVAA 0.4 0.1 UG/G 9/19/96 

3 96.06392 AS ETVAA ... 2.7 0.3 UG/G 9/21196 

3 96.~92 HG CVAA ~ ... 0.05 UG/G 10/02/96 

3 96.06392 SE ETVAA 0.5 0.1 UG/G 9!19196 
4 96.06393 AS ETVAA 0.9 0.3 UG/G 9/21/96 

4 96.06393 HG r:t/AA < 0.05 UGJG 10/02196 

4 96.06393 SE ETVAA 0.3 0.1 UG/G 9119196 

5 96.06394 AS ETVAA 0.3 . 0.3 UGJG 9/21/96 

5 96.06394 KG CVAA < 0.05 UG/G 10/02/96 

5 96.06394 se ETVAA 0.3 0.1 UG/G 9119!96 

6 96.06395 AS ETVAA 0.4 0.3 UG/G 9/21/96 

6 96.06395 HG CVAA < 0.05 UG/G 10/02/96 

6 96.06395 SE ETVAA 0.4 0.1 UG/G 9/19/96 

7 96.06396 AS ETYAA 2. 0.3 UG/8 9/21196 

7 96.06396 HG CVAA < 0.05 UG/G 10/02196 

7 96.06396 SE ETVAA 0.4 UG/G 9/19/96 

a 96.06397 AS ETVAA 2.3 0.4 UG/G 9/21/96 

8 96.06397 HG CVAA < 0.05 UG/G 10/02/96 

a 96.06397 SE ETVAA 0.3 0.1 UG/0 9119/96 

BG 96.06398 AS ETVAA 2.4 0.3 UG/G 9/21196 

BG 96.06398 KG · CVAA < 0.05 UG/G 10/02/96 

BG 96.06398 SE ETVAA 0.4 0.1 UG/G 9119196 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUH ANALYSIS TECiiNlQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

1 96.06390 HG CVAA < 0.05 UG/G 10/02/96 , 96.06390 HG CVAA < o.os UG/G 10/02/96 

. 2.- . . -96.06391 JIG ' · r;IAA, · 
.. ;. 

.. < 0~05. ·.· . ; ~-: ·.;- -~/Ct .. ,_. . ,0102/96 ··.··:.>,: ... : ..... .. "'.· 

' 
,• 

p\t' 



,, 
2 96.1A.391 HG CVAA c 0.05 UG/G 10/02/96 
3 ku~0-392 HG CVAA c 0.05 UG/G 10/02/96 
3 " .• u 392 HG CVAA c 0.05 UG/G 10/02/96 
4 ~.01393 HG CVAA c 0.05 UG/G 10/02/96 
4 96.06393 HG CVAA c 0.05 UG/G 10/02/96 
5 96.06394 HG CVAA c 0.05 UG/G 10/02/96 
5 96.06394 NG CVAA c 0.05 UG/G 10/02/96 
6 96.06395 IIG CVAA c 0.05 UG/G 10/02/96 
6 96.06395 IIG CVAA c 0.05 UG/G 10/02/96 
7 96.06396 HG CVAA < 0.05 UG/G 10/02/96 
7 96.06396 KG CVAA < 0.05 UG/G 10/02/96 
a 96.06397 KG CVM < 0.05 UG/G 10/02196 
I 96.0639711G CVAA c 0.05 UGIG 10/02/96 
BG 96.06398 HG CVAA c 0.05 UG/G 10/02/96 
BG 96.06398 HG CVAA < 0.05 UG/G 10/02/96 

MATRIX SPIKES: 

CUST~ER . SAMPLE ANALYTICAL AMOUN.T AMCX!NT .COMPLETION 
NUN NtM . -·ANALYSIS 

.. 
TECHNiaUE . 'SPIKED REtovE~ED: . ulutf ·. ·:.oAt!;· · '.COMME!n-

1 96.06390 HG CVAA 0.417 0.341 UG/G 10/02/96 

......................................................................................................................... 
. ·.· +.~-: ... - .-.:,-.. . ~ .. · 

.. :~ · ..• ~ --~ :' · ... · ... . .:,.:_ .. . : . . --~_·, :.;. . : .. : . '." ,:. ::- . :'·.: . .:· .. ;~· 

.. 



REPORT Nl.lfBER: 41822 (continued) 

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

Prepared by: LRI on 2·0ct·1996 

REUST NUMBER: 23683 MATRIX: SS AMALYST: AAS PROGRAM CODE: M306 

OWNER: PhiLip R. Fresquez GRilJP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 

NOTEBOCIIC: CST9130 PAGE: 56 

SUMM!RY OF CONTRQL STATUS OF OPEN CNON·BLIND) OC SAMPLES RUN ~ITH THIS BATCH 

SAMPU 
NlM 

ANALYllCAL· ANALYTICAl ·· .QC·' ··­. VALui 
CIC · COMPLETIOtL 

UNCE,RTAlNTY DATE . · .. 

00.30469 AS 
00.30469 HG 
00.30469 SE 

·. ~ . 

· RESULt' · UNCERTAINTY 

124. 
4.7 

n. 

4. 
0.4 
1. 

UNITS. 

MG/KG 
MG/KG 
MG/ICC 

suMtsARy OF CONTROL.- STATUSJ:i(GUNO QC SAMPLES B\lfl,:i.liTH THIJ BATcH;' 

SAMPLE ANALYTICAL ANALYTICAL 
NIM ANALYSIS RESULT UNCERTAINTY UNITS 

96.06388 AS 1400. 300. NG/G 
96.06388 SE 900. 100. NG/G 
96.06389 HG 5.64 2.1 UG/G 
96.06389 KG 3.65 2.8 UG/G 

REPORT NUMBER: 41822 ~ha.J ~ Analyst 

Jo/1.'/q~ -*.-r• Date e 

No Saqlle Discrepancies Noted by Sa~te Management Section 

128. 
4.85 

101. 

QC 

VALUE 

730. 
194. 

6.25 
6.25 

. ··.·· 

71. 
Z.4 

55. 

QC 

UNCERTAINTY 

370. 
s. 
0.19 
o. 19 

~ 
Teall Leader 

ID/31!t_( 
l 1 
Date 

-··C()!HENT 

9/21/96 UNDER CONTROL 

10/02/96 UMDER CONTROL 
9/21/96 UNDER CONTROL 

~- ... ,• . 

COMPLETION 
DATE COMMENT 

9/21196 UNDER CONTROL 
9/19/96 llJT Of COHTROL 

10/02/96 UNDER CONTRCil 

10/02/96 UNDER CONTROL 

lt!'!?r 
QA Officer 

/D;,~ 
Date 

The control status of the preceedfng data was evaluated using the standard statistical criteria set forth in 
'Qual\ty ~ssura"'e for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19·20. 



REPORT NUHSER: 41797 

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

Prepared by: MKOBY on 30-Sep-1996 

REQUEST NUMBER: 23683 MATRIX: SS ANALYST: OES PROGRAM CODE: M306 

OWNER: Philip R. Fresquel GRCXJP: ESH·20 MAJL·STOP: M887 PHONE: 7·0815 

NOTEBOOIC: 90126 PAGE: 130 

CUSTOMER SAMPLES: 

SAMPLE ANALYTICAL ~ALYTJCAL ANALYTICAL Ca4PLETION CUSTt»tER 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE C<J4MENT 

1 96.06390 AG ICPES < 0.25 UG/G 
1 96.06390 BA ICPES 50.5 0.8 UG/G 

1 96.06390 BE ICPES 0.47 0.12 ~/G 

1 96.06390 CD ICPES < 0.25 UG/G 
1 96.06390 CR ICPES 5.84 1.25 UG/G 
1 96.06390 Nl. ICPES_ .5.;7 ·.··. .5~4: UG/CL -. 

~2~----~~96~.~~--·n9~1~A~G----~--~IC=PE~S~------~<~O~.-zs~-----------~ UG/G 

2 96.06391 BA ICPES 54.7 0.12 UG/G 

9130196 0- 1 ~ 
9/30/96 
9/30/96 
9130/96 c. 1'1 
9/30/96 
9/30/96 
9/30/96 ~ .\~ 
9/30/96 

2 96.06391 BE ICPES 0.46 0.15 UG/G 9/30/96 
2 96.06391 CO ICPES < 0.25 UG/G 9/30/96 0· 1 t 
2 96.06391 CR JCPES 3.1 1.4 UG/G 9/30/96 

--:2:------:9:':6:-'-,~06;:3;::9;;-1-';;N-:-I....._ __ ~I~~=~PE~_S:"" ___ ==""'-'-~--..:_;·2? ..• ,~?5~·-·.:..;:..---"'"'"". -~· ..,ci~::!'"'}.._..~--UUGGJ.f.!JG. ~=- t _ . _

9
91

13
30
0

(_
1
_9
9

_6
6
; <::. \~ 

3 96.06392 AG ICPES < O.ZS 

, :3 . 96~o0639Z . .,BA· lCPES .. < · 61.5. ·. . , 0;;:4<~< .. U~~~:;:·<-· ,~ < o;~/30/96 
3 .: .. ,/ 96~063R'~: ··· ICPES . •·· ., '"0.52 ·o~12 UG/G· ;:,.;· . .-: ... "9/30/96 

3 96.06392 CD ICPES 0.47 0.25 UG/G 9/30/96 
3 96.06392 CR ICPES 76. 2. UG/G 9/30/96 
3 96.06392 NJ ICPES ~· 3. UG/G -----....='--'-";·"' ::. -·: ............ .. 
4 96.06393 AG ICPES < 0.25 UG/G 
4 96.06393 BA ICPES 50.5 1.9 UG/G 
4 96.06393 BE ICPES 0.45 0.12 UG/G 
4 96.06393 CD ICPES 0.28 0.25 UGJG 
4 96.06393 CR ICPES 3.6 2.1 UG/G 
4 96.06393 Nl lCPES 3.39 2.25 UG/G 
5 ----:96":06394 AG ICPES < 0.25 UG/G 
5 96.06394 BA ICPES 14.5 0.5 UG/G 
5 96.06394 BE ICPES 0.19 0.12 UG/G 
5 96.06394 CD ICPES < 0.25 UG/G 
5 96.06394 CR ICPES < 1.25 UG/G 

~5~------~96~-~~~3~94~N~I------~IC~PE~S~------~2d~-~~~·~'~1 §~~.~·.-· lliU~-
6 96.06395 AG JCPES < 0.25 UG/G 
6 96.06395 BA ICPES 9.5 0.4 UG/G 
6 96.06395 BE ICPES < 0.125 UG/G 
6 96.06395 CD ICPES < 0.25 UG/G 
6 96.06395 CR ICPES 1.06 0.27 UG/G 

...:6:.__ ____ ?§.063~ .M-.1= .... _.... ........ ....., . ..:..........· ;;.;:IC.fol.:if...,,},..,_ .. ""'" ·--:.· ~:.""T.··. J.~?.1. , ........ · ... .!_._9._.1 __ UG/G 
7 96.06396 AG ICPES < 0.25 

,r" j 
' ' 

UG/G 

9/30/96 .. · .. 9,30/96'~ ~~-· 
9/30/96 
9/30/96 
9/30/96 
9/30/96 
9/30/96 
9/30/96 0 I l. 
9/30/96 
9130/96 
9/30/96 f::J ,\\ 

9130/96 0 ~11 

9!30191.· 
9/30/96 0 1'\ 
9/30/96 
9130/96 0 0'-
9/30/960 t\ 
9/30/96 

9!30/96 
9/30/96 0•11. 



7 96.06396 BA ICPES 149. s. UG/G 9/30/96 
7 96.06396 BE JCPES 1. 0.12 UG/G 9/30/96 
7 96.06396 CD ICPES < 0.25 UG/G 9/30/96 0 •l-

7 96.06396 CR ICPES 12.1 0.8 UG/G 9/30/96 
7 96.0~396 Nl lCPES 

a a z· <""nmro:m.41 ~:tM.:S.':.e~ • .,~~ ... ~·"'fSfjj·.§~~~· .. · ·· .9($~/96 
8 96.06397 AG lCPES < 0.25 UG/G 9/30/96 0 I~ 

8 96.06397 8A ICPES 168. 5. UG/G 9130!96 
8 96.06397 BE lCPES 0.92 o. 12 UG/G 9/30/96 
8 96.06397 CD ICPES 0.51 0.51 UG/G 9/30/96 
8 96.06397 CR ICPES 11.5 1.5 UG/G 9/30/96 
8 96.06397 III ICPES 23. s. UG/~_ ............ ~/30/96 
BG 96.06398 AG ICPES < 0.25 UG/G 9/30/96 0. 11 
BG 96.06398 BA ICPES 192. 6. UG/G 9/30/96 
BG 96.06398 BE ICPES 0.99 o. 12 UG/G 9/30/96 
BG 96.06398 CD ICPES 0.33 0.33 UG/G 9/30/96 
BG 96.06398 CR ICPES 12.9 1.2 UG/G 9/30/96 
BG 96.06398 Jll ICPES 11. 4. UG/G 9/30/96 

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

· ... :.-· 
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REPOilT NUM81!.ll: 4'\797 (eont\rv.led) 

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

Prepared by: MICOBY on 30-Sep-1996 

REOUEST NUMBER: 23683 MATRIX: SS ANALYST: OES PROGRAM CODE: M306 

OWNER: Phflip R. Fresquez GRWP: ESH·20 MAIL-STOP: M887 PHONE: 7·0815 

NOTEBOOK: 90126 PAGE: 130 

S!t!MARY OF CONTROL STATUS OF OPEN CNON·BUND) QC SAMPLES RUN "ITH THIS ftATCH 

SAMPLE 
NUN ANALYSIS 

00.30469 AG 
00.30469 BA 

00.30469 BE 
00.30469 CD 

00.30469 CR 
00.30469 Nl 

':. 

ANALYTICAL 
RESULT 

65. 
264. 
86. 
93.5 

145. 

147. 

ANALYTICAL 
UNCERTAINTY UNITS 

6. MG/ICG 
7. MG/KG 
2. MG/ICG 
3. MG/ICG 
4. MG/ICG 
6. MG/KG 

.. 
.. 

$UMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN "ITH THIS BATCH. 

SAMPLE ANALYTICAL ANALYTICAL 
NUM ANALYSIS RESULT UNCERTAINTY UNITS 

96.06388 AG < 250. NG/G 
96.o6388' sk . ' "<. :.z;·~ 1 
96.06388 BE.···---< ,. ···'':< 340~·· ,,, 

· .... O.~< .UG/G 
1zo: ... , NG/G 

96.06388 CD 

96.06388 CR 
96.06388 NI 

REPORT NUMBER: 41797 

370. 
134. 
119. 

250. 
4. 
4. 

~ 
[O/t(9k 

foa a 

NG/G 
UG/G 
UG/G 

(·;mr~ 

Reviewer 

q .. ~ -1~ 
Date 

No Sllq)le Discrepancies Noted by Sanple Management Sect ion 

·'" 

QC 

VALUE 

92.5 
276. 
95.1 

102. 
154. 
163. 

··.-· 

QC 
VALUE 

110. 
61 •. 

610. 
168. 
430. 
193. 

.. •. 

QC Cao!PLETION 
UNCERTAINTY DATE COMMENT 

. -··-.. ·- --- .... 

49.5 9130!96 UNDER CONTROL 
82.5 9!30!96 UNDER CONTROL 
43. 9!30/96 UNDER CONTROL 
56.5 9!30/96 UNDER CONTROL 
73. 9/30/96 UtiDER CONTROL 
85.5 9130/96 UNDER CONTROL 

.. 
.··~ . .· .. , 

QC COMPLETION 
UNCERTAINTY DATE CCJ\MENT 

27. 9/30/96 UNDER CONTROL 
-~~- ~-;~·:_.~· ·.· .. .' ... ·.~ 9/30/V~-: lJND£~· ·cONTROL 

. .. ':~40 ;',:' . ' ... , "· ; 9/30/96 ·uNDER CONTROL 

31. 
80. 
18. 

9130/96 UNDER CONTROL 
9130/96 OUT OF CONTROL 
9/30/96 OUT OF CONTROL 

/~!h QA~ Team Leader 

lo/3/f~ 
I 

;ofJ /rr, 
Date Date 



.. 
. :> 

. _,_ ..... ':,: .. _.,._ ._ ......... _ 
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CST ANALYTICAL REPORT ·········-

Prepared by: MKOBY on 30·Sep·1996 

REQUEST NUMBER: 23683 MATRIX: ss ANALYST: IMS PROGRAM CODE: M306 

CMIER: Philip R. Fresquez GROOP: ESK·ZO MAIL·STOP: 14887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTIJtER SAMPLE ANALYTICAl- ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNlTS DATE COMMENT 

-'O.Io =C."!.¥ 
1 96.06390 PB ICPMS 5.7 0.6 UG/G 9/27/96 
1 96.06390 SB ICPMS < 0.6 UG/G 9/27/96 

96.06390 TL ICPMS < 0.6 UG/G 9/27/96 
2 96.06391 Pa ICPMS 11.6 0.6 UG/G 9/27/96 
2 96.06391 sa ICPMS < 0.6 UG/G 9/27/96 
2 96.06391 TL JCPMS < 0.6 UG/G 9/27/96 
3 96.06392 PI ICPMS 9.9 0.6 UG/G 9/27/96 
3 96.06392 SB ICPMS < 0.6 UG/G 9/Z7/96 
3 96.06392 TL ICPMS < 0.6 UG/G 9/27/96 
4 96.06393 PI ICPMS 5.3 0.6 UG/G 9/27/96 
4 96.06393 sa ICPMS < 0.6 UG/G 9/27/96 
4 96.06393 TL ICPMS < 0.6 UG/G 9/27/96 
5 96.06394 PB ICPMS 1.7 0.6 UG/G 9!27196 
5 96.06394 sa ICPMS < 0.6 UG/G 9/27/96 
5 .96.0~94 TL ICPMS -<.0.6- UGfG. 9!21/96 

96~o6395 • PS -' 
__ ,; 

9tt7/:96. 6 ICPMS. ·· . 3~5 
... _,·~:_/' 

1)~6:. UG/G· . . . . . .. . . -~ 

6 96.06395 sa ICPMS < 0.6 UG/G ·. 9/27/96 
6 96.06395 Tl ICPMS < 0.6 UG/G 9/27/96 
7 96.06396 PB ICPMS 6.6 0.6 UG/G 9/27/96 
7 96.06396 SB ICPMS < 0.6 UG/G 9/27/96 
7 96.06396 Tl ICPMS < 0.6 UG/G 9/27/96 
8 96.06397 PI ICPMS 7.7 0.6 UG/G 9/27/96 
8 96.06397 SB ICPMS < 0.6 UG/G 9/27/96 
'B·' 

•. ,. 
.:.96~o639t:.n;:;, lCPMS-• 

..• 
.<: o~t~- .. : . _;' :-·~ ~~ UO}G-; 9.127!96 -

-·! · 96.063'98 ·r>a ··-
.. uG/o:•. ;:.::·. BG :, .. ·· ICPMS 

. '- . >9~3 0.6 ., "9!27196 

BG 96.06398 SB ICPMS < 0.6 UG/G 9!27196 
BG 96.06398 Tl. lCPMS < 0.6 UG/G 9/27/96 

*******************************************************************~*******************'********************************** 



REPORT NUMBER: 41792 (continued) 

; ·. -~ .• ·: -· ~~r~*~*** ... ~ .... , ~- . CST· QUALITY ASSURANCE REP~t 

Prepared by: MKOBY on 30·Sep·1996 

REQUEST NUMBER: 23683 MATRIX: SS ANALYST: IMS 

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

NOTEBOOK: PAGE: 

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

SAMPLE ANALYTICAL ANALYTICAL 
NUM ANALYSIS RESULT UNCERTAINTY UNITS 

00.30469 PB 109. 4. MG/ICG 
00.30469 sa 2. 0.6 MG/KG 
00.30469 TL 69. 2. HG/ICG 

SVMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN UJTH THIS BATCH 

SAMPLE 
NUM ANALYSIS 

96.06388 PB 
96.06388 SB 
96.06388 TL 

REPORT NUMBER: 41792 

ANALYTICAL ANALYTICAL 
RESULT UNCERTAINTY 

2.2 0.6 
< 600. 
< 600· 

Analyst 

..... ~ 

UNITS 

UG/G 
NG/G 
NG/G 

,, 

QC QC 
VALUE UNCERTAIItTY 

147 •• 73.5 
43.9 93.5 

102. 50.5 

QC QC 

VALUE UNCERTAINTY 

10. 4. 
860. t60. 
55. iS. 

.. : ;: .~· •• r_. _..~ :' 
·. ,,. 

~ 
Team Leader 

h/.1/rl 
I I 

PROGRAM COOE: N306 

COMPLETION 
DATE COfoi.MENT 

9/27/96 UNDER CONTROL 
9/27/96 UNDER CONTROL 
9/27/96 UNOER CONTROL 

CC»CPLETION 
DATE COMMENT 

9/27/96 UNDER CONTROL 
9/27/96 UNOER CONTROL 
9/27/96 UNDER CONTROL 

-. -· .. _·:, 
. . 

QA Officer 

tobh" 
. :~ :: ... ·" ,_.,, · ... 

No Sanple Discrepancies Noted by Saq,le Management Section 

The control status of the preeeedin; data was evaluated usfng the standard statistical criterfa set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1992,' LA-1,790-Ms, Vol. l, pp. 19·20. 



APPENDIXC 

CST ANALYTICAL REPORTS OF WASHED VEGETATION SAMPLES: 
RADIONUCLIDES . 

. . · •. .-,.:. • ·.! 
-···-·:.·. 

. ~-~·'-: ~ .. ·. 
.- .. - .. '·''".: :~. ,/ : .. .- ._.:' .... _ 

·-·.- ... 
•' ..... , 

29 
:·:-_.-.:: .... ·•: -~ 



REPORT NUMBER: 43255 

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

Prepared by: AKS on 27·Feb·1997 

ANALYSIS: SR-90 REQUEST NUMBER: 23728 MATRIX: BV ANALYST: EDWARD GONZALES 

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

ANALYTICAL TECHN.IQUE: PC ~AL YTI CA.L. PROCEDURE: NOTEBOOK:. 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

SAHPL£ 
h'UMBER 

W·1·0 96.06707 

ANALYTICAL 
RESULT 

4.5 

ANALYTICAL 
UNCERTAINTY 

0.2 

UNITS 
COMPLETION 

DATE 

2/11(97_ 

PAGE: 

CC»>MENT 

:!1::'·. ·::,;~:·:::::=·· ... ::::~:-:.' 
2.5 

. tJ.1 
0.5 
0.2 
0.2 
0.2 
1.2 
0.7 
0.2 
0.4 
0.2 
0.3 
0.1 
0.4 
0.1 

PCI/~ 

PCI/~. ·· 
PCI/G 
PCI/G 
PCI/G 
PCI/G 
PCI/G 

PCl!G 
PCI/G 
PCI/G 
PCI/G 
PCl/G 
PCI/G 
PCI/G 
PCI/G 

.. · .. · ~;n;:~ :~_,_, :- :· 

. ·; 

W·2·U 96.06710 
W-3·0 96.06711 
W·3·U 96.06712 
W·4·0 96.06713 
W-4-U 
w-s-u 
W·6·U 
W·7·U 
w-s-o 
w-s-u 
W·BG·O 
W·BG·U 

96.06714 
96.06715 
96.06716 
96.06717 
96.06718 
96.06119 
96.06720 
96.06721 

f .7 
2.6 

18.3 
9.9 
1.7 
1.3 
0.6 
4.1 
1.8 
5.6 
1.3 

• 

2/11/97 
2/12/97 
2.112/97 
2/12/97 
2/12/97 
2/11!97 
2/11/97 
Z/11!97 
2/11/97 
2/11/97 
2!11!97 
2/11/97 

Page: 01 

PROGRAM CODE: H306 



REPORT NUMBER: 43255 (continued) Page: OZ 

CST OUALlTY ASSURANCE REPORT ••••••••• 

Prepared by: AICS on 27-Feb-1997 

REQUCST NUMBER: 23n8 MATRIX: BV ANALYST: EDWARD GONZALES PROGRAM COOE: M306 

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

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

Only qualitative data requested 

. }._, only Bl fncl OC s~les rl.l'l with this san.,le batch • 
.. - . ' . :. ···-:.~~ :·· .. ;.. 

No QC si;rp(ea',:run·wtth· this s~iec~tc'h~·' ·~ . :~ . .:- .. 

No QC san.,les for this constituent and matrix type available within CST 

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

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

96.06801 6.8 0.8 PCI!G 8.12 0.26 2/10/97 UNDER CONTROL 
96.06802 4. 0.6 PCI/G 4.88 o. 156 2/10/97 UNDER CONTROL 

REPORT NUMBER: 43255 If:> ~ ~~ &lK'~ 1-1~~ 
Analyst Reviewer Tea~~ Leader OA ~fleer 

o-J~;l~ ?ht:-rl\r _¢du -o/t1q '7 
Date Date 0 te 

No Sample Discrepancies Noted by Sample Management Section 

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

.... ·,.,.. 
- ) 
.i .. 



REPORT NUMBER: 42168 

CST ANAlYTICAl REPORT ••••••••••• 

Prepared by: CEA on S·Nov-1996 

REQUEST NUMBER: 23728 MA TR I)(: 8V ANALYST: ED\IARD GONZALES PROGRAM COOE: M306 

OWNER: Philip R. Fresque& 

NOTEBOOK: 

CUSTOMER SAMPLES: 

CUSTOMER 
NUM 

PAGE: 

SAMPLE 
NUM 

GROUP: ESH·20 

ANALYTICAL 
ANALYSIS TECHNIQUE 

11·1·0 96.06707 PU·238 RAS 
II·FO ~.06707 PU-239 . RAS 
W·1·U 96.06708 PU·238 RAS 

MAJL·STOP: M887 PHONE: 7·0815 

ANALYTICAL 
RESULT 

0.0033 
0.011 
0.0043 

ANALYTICAL 
UNCERTAINTY UNITS 

0.0011 PCIJG 
·9~0·02·. > PCIJ.Q . .. ,. ··· 

0. 0009 PC LIG 
W·1·U 96.06708 PU·239 RAS 0.0077 0.0012 PCI/G 

_;;:_.~--------,___.-...... -----··-··•~ ...... _, ••••• .-.L'o ........... ....,. • .c. ....... _'"~····»~~-·· ............. · .... . 
W·2·0 96.06709 PU-238 RAS 0.0017 0.0008 PCl/G 
W·2·0 96.06709 PU-239 RAS 0.0067 0.0015 PCl/G 
11·2·U 96.06710 PU·238 RAS 0.0021 0.0007 PCI/G 

COMPLETION 
DATE COMMENT 

_10(28/96 88X 
10/28/96 88X 
10/28/96 761 
.10/~8/96 76X 
10/28/96 
10/28/96 
10/28/96 

65X 
65X 
71X 

W-2-U 96.06710 PU-239 RAS 0.0039 -~·0009 __ PCI/f~ 1Q[28/96 71.X 
-~~...,-3=---o---9::-:6=-.~06=-=7::-1:-1 -=-pu~--=23~8::-- ·-··liAs _____ ·· ...... ···o:oo88-- o.oo21 Pcr~G 10/28196 sox 

:~~:~ -~:::t~~~-·~:;:. ·~· := . ~., . ·~:rid~:·· :{~::::~ :~}~::':'~.: :' .· ~~j~:: --~= . 
59X _.;;,W_:;·3,....-U.::,_ __ ..;96;.·:_,06-:-:7=:1.:.2-::PU..,:,.·-:23,:.9;..__--::oRA·,.,s,--------=-O .-::0::::52::::7:----0:-:·-:-004:7.:::5- PCI/G 10/28/96 

W·4·0 96.06713 PU-238 RAS 0.0228 0.0019 PCI/G 10/28/96 92X 
W·4·0 96.06713 PU·239 RAS 0.0622 0.0033 PCI/G 
W·4·U 96.06714 PU·238 RAS 0.0295 0.0032 PCI/G 
W·4·U 96.06714 PU-239 RAS 0.0949 0.0059 PCI/G 

·······----.-~----_.:..;..;_; ___ ...:..;:.~-
W-5-U 96.06715 PU·238 RAS 0.0017 0.0008 PCI/G 
W·S·U 96.06715 PU·239 RAS 0.0126 0.0021 PCI/G 
W-6·0 96.06716 PU-2!8 RAS 0.0028 0.0007 PCI/G 
W·6·U 96.06716 PU-239 RAS 0.0084 0.0012 PCI/G 

_W::..·..,;,7,...,·U:_ __ ..,;,9"T6.-=06=71,;.7:-:PU~-23=8----::-RA::-::S:--------=o-:.0::-::0~32=---..,..- 0.0011 PCI/G 

W·7·U 96.06717 PU·239 RAS 0.0176 0.0024 PCI/G 
W-8·0 96.06718 PU·238 RAS 0.0005 0.0004 PCI/G 
W-8·0 96.06718 PU-239 RAS 0.001 0.0005 PCI/G 
W·8·U 96.06719 PU-238 RAS 0.0001 0.0002 PCI/G 
W-8-U 96.06719 PU-239 RAS 0.0034 0.0008 PC I/~_., _ 
W·BG·O 96.06720 PU·238 RAS 0.0005 0.0005 
W·BG·O 96.06720 PU·239 RAS 0.0018 0.0007 
W·BG·U 96.06721 PU-238 RAS 0.0009 0.0006 
l.I·BG·U 96.06721 PU·239 RAS 0.0014 0.0006 

PCI/G 

PCI/G 

PCl/G 
PCI/G 

10/28/96 
10/28/96 
10/28/96 
10/28/96 
10/28/96 
10/28/96 
10/28/96 
10/28/96 
10/28/96 
10/28/96 
10/28/96 
10/28/96 
10/28/96 . .. ·-·-· ·-' 
t0/28/96 
10/28/96 
10/28/96 
10/28/96 

92X 
81X 
81X 
55X 
55X 
79X 
79X 
52X 
52X 
71X 
71X 
76X 
76X 
93X 
93X 
81X 
81X 

*****************************************************************************************************•**************-**•• 



REPORT NUMBER: 42168 (continued) 

********** CST QUALITY ASSURANCE REPORT ......... 
Prepared by: CEA on 5-Nov-1996 

REQUEST NUMBER: 23728 MATRIX: BV ANALYST: EDWARD GONZALES 

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

NOTEBOOIC: PAGE: 

5UHHARY OF TRACER RECOV£RY IN cuSTOMER AND QA SAMPLES 

CUSTOMER CST SAMPLE AMOUNT AMOUNT COLLECTION 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS AATE 

W-1·0 96.06707 PU·242T 3.89 3.4232. ·• PCI/SAMPLE ~/14/96 

W·1·U 96.06708 PU·242T 3.89 2.9564 PCi/SAMPLE 8/14/96 
W·2·0 96.06709 PU·242T 3.89 2.5285 PCI/SAMPLE 8!14/96 
W·2·U 96.06710 PU·242T 3.89 2.7619 PCI/SAMPLE 8!14/96 
W-3·0 96.06711 PU-242T 3.89 1.945 PCI/SAMPLE 8!14/96 
W·3·U 96.06712 PU-242T 3.89 2.2951 PCI/SAMPLE 8/14/96 

W·4·0 96.06713 PU·242T 3.89 3.5788 PCI/SAMPLE 8/14/96 
W·4·U 96.06714 PU·242T 3.89 3.1509 PCI/SAMPLE 8!14/96 
W·S·U 96.06'!1$. :: .. pu~242T 3.89 2.139.5 · .. PCI/SAMPLE 8J14J~6; 

W·6·U 9(1.06716.' ':· ... P0~242.T · .. :La9· . .. i.om·· > Pfi!SAMPlE . . ·~ii.4t9~.:. 
w-7-u 96.06717 PU·242T 3.89 2.0228 PCI/SAMPLE 8/14/96 
W-8·0 96.06718 PU·242T 3.89 2. 7619 PCI/SAMPLE 8/14/96 
W·8·U 96.06719 PU·242T 3.89 2.9564 PC I/ SAMPLE 8/14/96 
W·BG·O 96.o6no PU-242T 3.89 3.6177 PCI/SAMPLE 8/14/96 
W-BG·U 96.06721 PU·242T 3.89 3.1509 PC I I SAMPLE 8/14/96 
00.34721 96.06799 PU·242T 3.89 2.4896 PCI/SAMPLE 8/14/96 
00.34719 96.06800 PU·242T 3.89 2.3729 PC I/ SAMPLE 8/14/96 

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

SAMPLE 
NUM ANALYSIS 

00.33824 PU-238 

ANALYTICAL 
RESULT 

2.9263 

ANALYTICAL 
UNCERTAINTY UNITS 

0.0911 PCI/SAMPLE 

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

QC 

VALUE 

3.2 

QC 

UNCERTAINTY 

0.1 

PROGRAM COOE: M306 

CC»>MENT 

88X 
76X 
65X 
71X 
sox 
59l 
92X 
S1X 
55¥ 

.m . 
52X 
71X 
76X 
93X 
81X 
64X 
61X 

COMPLETION 
DATE ca4MENT 

10/28/96 WARNING 2·3 SIG 



SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
MUM -."-.\.'fS\S RESUlT UNCER.TAliiTY UMlTS VALUE UNCERTAINTY DATE COHifEtfT 

96.06799 PU·238 4.876 0.1531 PCl/G 8.1 0.28 10/28/96 OUT OF CONTROL 
96.06799 PU·239 1.15 0.0526 PCl/G 1.75 0.06 10/28/96 OUT OF CONTROL 
96.06800 PU·238 1.844 0.0625 PCI/G 1.74 0.06 10/28/96 UNDER CONTROL 
96.06800 PU·239 2.919 0.0975 PCI/G 3.3 0.11 10/28/96 WARNING 2·3 SIG 

REPORT NUMBER: 42168 ~ft ~ §Jb: /?)~ 
Analyst Team Leader QA Officer 

~ l( <6·1~ ~ II {J~t{4ftJ 
Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

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

***********************************************************************************J*************************** 

. . .. ·~.# . . .. ·.::"· .. 
• •• 1 ... :·· •••• 
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,.:,.· 

REPORT NUMBER: 41649 

•••••••••• CST ANALYTICAL REPORT ............... 

Prepared by: JBR on 18-Sep-1996 

REQUEST NUMBER: 23671 MATRIX: W ANALYST: RICHARD ROSJNSON PROGRAM COOE: M306 

OWNER: Philip R. Fresque~ GROUP: ESH·20 .. .All·STOP: M887 PHONE: 7·0815 

NOTEBOOK I PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE 
,, 

ii.NAL YTI CAL ANALYTICAL ANALYTICAL COMPLETION ,., 
Nllt NUM ANALYSIS TEC: NIQUE RESULT UNCERTAINTY UNITS DATE CCIIM~ f'r\ b ~ (I~ 

"<.1 

" 

W1•0 96.06289 11·3 LS 130. 0.4 NCI/L 9/16/96 e ·~o.o ~·~> 
W1•U 96.06290 11·3 LS 420. 2. NCl/L 9/16/96 t~~o.o .o) 
W2·0 96.06291 H·3 LS 2382. 5. NCl/L 9/16/96 ~~~.o (5,<:>) 
W2·U 96.06292 11·3 LS 609. 3. NCI/L 9/16/96 It 1>'1· 0 ~1·• 
W3·0 96.06294 H·3 LS 1907. 144. Ptl/L 9/16/96 l·'i o.IJ 
W3•U 96.06295 H·3 LS 897. 137. PCI/L 9/16/96 O•q 0.1 
W4·0 96.06296 H•3 LS 1478. 141. PC Ill 9/16/96 (,) (oo~ 
W4·U 96.06298 H·3 LS 2085. 145. PCI/L 9/16/96 .1.1 (o,z) 
W5•U 96.06299 H·3 LS 696. 3. NCl/l 9/16/96 (/q~.ul3.•3 
W6·U 96.06300 H·3 LS 1528. 4. NCI/L 9/16/96 1 5 28,0 f./.,0 
W7·U 96.06301 lf-3 LS 4697. 160. PCI/L 9/16/96 'f, Ot2. 
WB·O 96.06302 K·3 LS 857. 72. PCJ/L 9/16/96 1M O•Oj W8•U .. 96.Q6303 H·~ LS 393. . ·. ,, 334 •.... PCl/l 9116196 o •'I o.t 
WBG.;O · ·· 96.06304 H•3 lS 418. 134. PCl.lL ... · .. 9!16i96 . 0,~ •• 
WBG·U 96.06306 H·3 LS 469. 134. PCI/L 9/16/96 0 .s 0.1 

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

-:.·.:·.'· _;· . .-
··-:• .. . :~ . ' -:~ ... 

, ... ~ 



REPORT NUMBER: · 41649 CcominUecl) 

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

!lrepared by: JIR on 18-Sep-1996 

REQUEST NUMBER: 23671 MATRIX: W ANALYST: RICHARD ROBINSON 

OWNER: Phflfp R. Fresquez GROOP: ESH-20 MA~L-STCIP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS Of OPEN (NON·BltNO) QC SAMPLES RUN WITH THIS lATCH 

SAMPLE 
NUM ANALYSIS 

00.34094 H-3 
00.34098 H-3 

ANALYTICAL 
RESULT 

433. 
13971. 

ANALYTICAL 
UNCERTAINTY 

137. 
207. 

UNITS 

PCI/L 
PCt/l 

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

SAMPLE ANALYTICAL ANALYTICAL 
NUM ANALYSIS RESULT UNCERTAINTY UNITS 

96.06287 H-3. 10.59 0.122 NCI/L 
96.06288.8·3 14.652 . o.~ NCJIL .. 

REPORT NUMBER: 41649- (W~ 
Reviewer 

.·.··' Ot{/81, 
'Date Date 

No Sa~le Discrepancies Noted by 5811l'le Management Section 

QC 

VALUE 

O.Q 
14014. 

QC 

VALUE 

10.69 
. i~.:sa· 

QC 

UNCERTAINTY 

1401. 

QC 

UNCERTAINTY 

0.4 
.. 0.53• 

Te11111 Leader 

. 'l(l~[c;~. 
Date '··· ··· ·· ... ·· 

PROGRAM CCOE: M306 

too>LETION 
DATE COHMENT 

9/16/96 UNDER CONTROL 
9/16/96 UNDER CONTROL 

CtlKPLETlOM 
DATE COMM£NT 

9/16/96 UNDER CONTROL 
9J.16J'Nj . UND~·aJNTROL 

VK~t1AG 
OA OffCer 

. 1"2¢''~ 
Date:· 

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

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



REPORT NUHBER: 42069 

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

... : ~- - ' .;. : •... .. ; -· . ~~. .. 

Prepared by: CEA on 28-0ct-1996 

REQUEST NUMBER: 23728 MATRIX: BV ANALYST: RICHARD ROBINSON PROGRAM CODE: M306 

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

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM Nllt ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE CaMENT 

W·1·0 96.06707 U·234 RAS 0.3153 0.0163 PCI/G 10/28/96 m 
W-1·0 96.06707 U-235 RAS 0.014 0.0028 PCl/G 10/28/96 m 
W·1·D 96.06707 U-238 RAS 0.3412 0.0172 PCI!G 10/28/96 m 
W·1·U 96.06708 u-234 RAS 0.3131 0.0133 PCI!G 10/28/96 m 
W·1·U 96.06708 U·235 RAS 0.0165 0.0021 PCI/G 10/28/96 m 
IJ·1·U 96.06708 u-238 RAS 0.3105 0.0132 PCI/G 10/~B/96 m 

~....:;:,:::::.~~~·~ ..... --~~ 

W-2·0 96.06709 U·234 RAS 0~2994 0.0147 PCI!G 10/28/96 73X 
W-2-D 96.06709 U·235 RAS 0.0125 0.0023 PCl/G 10/28/96 73X 
W-2·0 96.06709 u-238 RAS 0.2995 0.0147 PCI!G 10/28/96 73X 
W·2·U 96.06710 U-234 RAS o. 1781 0.0094 PCI/G 10/28/96 63X 
W·2·U 96.06710 U-235 RAS 0.0057 0.0014 PCIIG 10/28/96 63X 
W·2·U 96.06710 U-238 RAS 0.1559 0.0085 PC_I!G 10/28/96 63X 
W·3·0 96.06711 U"234 RAS 0.9762 0.038 Ptl/G 10/28/96 73X 
W·3·0 96.067t1 U-235 RAS 0.0385 0.0044 PCI/G 10/28/96 73X 
W·3•0 96.06711 U·238 RAS 0.8243 0.0329 PCI/G 10/28/96 73X 
W·3·U 96.06712 u-234 RAS 0.3848 0.0165 PCI/G 10/28/96 81X 
W·3·U 96.06712 u-235 RAS 0.0151 0.0023 PCI/G 10/28/96 81X 
w-3-u 96.06712 u-238 RAS 0.2944 0.0135 PCI!G 10/28/96 81X 

u 

W-4·0 96.06713 U-234 RAS 0.3983 0.0161 PCI!G 10/28/96 84X 
W-4·0 96.06713 U·235 RAS 0.0141 0.002 PCI/G .10/28/96 84X 

.. 
W·4·0. 96.06713. U-238 · RAS · O.J962 . ., 0.016: PCI/G · . 1(1/28/96. 84" 
W·4·U 96.06714 U-234 RAS 0.184 0.0107 PCI/G 10/28/96 74X 
W·4·U 96.06714 U·235 RAS 0.0072 0.0019 PCI!G 10/28/96 74X 
W·4·U 96.06714 U·238 RAS 0.1713 0.0102 PCI/G 10/~8/96 74X 
W·S·U 96.06715 U·234 RAS 0.2303 0.0122 PCI/G 10/28/96 72X 
W·5·U 96.06715 U·235 RAS 0.0103 0.0021 PCI/G 10/28/96 72l 
w-5-u 96.0671S U·238 RAS 0.2052 0.0113 PCl/G 10/28/96 72X 
W·6·U 96.06716 U·234 RAS 0.332 0.014 PCI/G 10/28/96 82X 
W·6·U 96.06716 U~235' RAS o.o.t32 · .. 0.0019 :· PCI/.G ... ·.·. 10/28/96 82X 
W·6·U ·· 96.66716''u•238 RAS 0.291'7 0.0126 PCl/G ·'· .... -. 10/28!96 82X: 
1.1·7-U .96.06717 U-234 RAS 0.2916 0.0128 PCI/G 10/28/96 83X 
W·7·U 96.06717 U·235 RAS 0.0119 0.0019 PCI/G 10/28/96 83X 
W·7·U 96.06717 U-238 ~!..._ . ..., ... ''"""''"_.2:.2~8.5, __....._,'!;.~~,14." .. P.C.I(~ ,, ''···•· .. 1.0[2;~~96 83X 
W·8·0 96.06718 U-234 RAS 0.1803 0.0087 Ptl/G 10/28/96 !1X 
1.1·8·0 96.06718 U-235 RAS 0.0095 0.0016 PCI/G 10/28/96 81X 

W·8·0 96.06718 U·238 RAS 0.2261 0.0102 PCl/G 10/28/96 81X 

W·B·U 96.06719 U-234 RAS 0.2257 0.0116 PCI/G 10/28/96 63X 
.. 

')_C...~ / 
.... •. 



W·8·U 96.06n9 u-235 RAS .. 0.0106 0.0021 PCI/G 10/28/96 63, 
w-a-u 96.067;y U·2'3 :Mi~~Wti · ·· -iemL w<R:9JS!b;J£U~f·m,~ , . 1U~~I.-~ .• , 63~. 
W·BG·O 96.06720 u-234 RAS o. 185 0.0098 PCI/G . 10/28/96 83X 
W·BG·O 96.06720 U·235 RAS 0.0074 0.0016 PCI/G 10/28/96 83X 
W·BG·O 96.06720 U·238 RAS 0.2278 0.0113 PCI/Ii 10/28/96 83X 
W·BG·U 96.06721 U·234 RAS 0.1961 0.0098 PCl/G 10/28/96 7SX 
W·BG·U 96.06721 U·235 RAS 0.009 0.0017 PCI/G 10/28/96 75X 
W·BG·U 96.06721 u-238 RAS 0.1766 0.0091 PCI/G 10/28/96 75X 

~ ·' :.; .. .. 
. ': .. :_1:.;.:•' 

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

···· .... · ... 

. -·~ . ·' ·' :' •,1 .... :·· •.• ·· .. ,:.·· . ~- ... . :~- - . . ..... , . :~ .. .' . 



REPORT NUMBER: 42069 (continued) 

•••****-** CST QUALITY ASSURANCE REPORT 

Prepared by: CEA on 28·0c:t·1996 

REQUEST NUMBER: 23728 MATRIX: BV ANALYST: RICHARD ROBINSON PROGRAM COOE: 14306 

MAEL·.ST(IPt. ~7 · .. PHONi: 7~0815-
.·.:···;.··- ::· __ .. ,_-

' .. . ,,! ..... :•: .. :,-· ·._.: 

NOTEBOOK: PAGE: 

SUMMARY OF TRACER RECOVERY IN CUSTCJo!ER AND QA SAMPLES 

CUSTCitER CST SAMPLE AMOUNT AMOUNT COLLECTION 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE COMMENT 

W-1·0 96.06707 U·232T 2.66 2.1014 PC I/ SAMPLE 8/14/96 79X 

w-1-u 96.06708 U·232T 2.66 2.0482 PCI/SAHPLE 8/14/96 77f, 

W·2·0 96.06709 U·232T 2.66 1.9418 PCI/SAMPLE 8/14/96 73'X 
1·2·U 96.06710 U·232T 2.66 1.6758 PCl/SAMPLE 8/14/96 63'X 

tl-3·0 96.06711 U·232T 2.66 , .9418 PCI/SAMPLE 8/14/96 73l 
W·3·U 96.06712 U·232T 2.66 2.1546 PCJ/SAMPLE 8/14/96 81X 
W·4·0 96.06713 U·232T 2.66 2.2344 PCl/SAMPLE 8/14/96 84X 
W·4·U 96.06714 U·232T 2.66 , .9684 PCI/SAMPLE 8/14/96 74'X 
w-5-u 96.06715 U·232T 2.66 1.9152 PCI/SAMPLE 8/14/96 72'X 

W·6•U 96.06716 U·232T 2.66 2.1812 PCl/SAMPLE 8/14/96 82" 
w-7-u 96.06717 U·23ZT 2.66 2.2078 PCI/SAMPLE 8/14/96 83'X 
W-8·0 96.06718 U·232T 2.66 2.1546 PCI!SAMPLE 8/14/96 81'X 
W·8·U 96.06719 U·232T 2.66 1.6758 PC I/ SAMPLE 8/14/96 63" 
W·BG·O 96.06720 U·232T 2.66 2.2078 PCI/SAMPLE 8/14/96 83'X 

W·BG·U 96.06721 U·232T 2.66 1.995 PCIJSAMPLE 8/14/96 751 
00.34910 96.06803 U·232T 2.66 1.9684 PCI/SAMPLE 8/14/96 741 
00.34908 96.06804 U·232T 2.66 1.9418 PCI(SAMPLE 8(14/96 731 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND> QC SAMPlES RUN WITH THIS BATCH 

There were no open (non·bl inc!) Quality Control materfals run with the sar.ples reported above for one of the following reasons: 

_ On.ly .. ~l ftative data requested 

.X Only Bl inc! QC sanptes rl.l'\ with thfs san.,le batch. 

No oc samples run with this sample batch. 

:____··No QC ~H·· for cttlfs constituent. ant~ ma~rjx tYP.. a¥afiab(~:WHhin:'csr 
. : . ··.•! '• :· __ i:.;,:··- .~ -..... ·. __ .,. ··.,:.- ..... ·. -~ ... ·~ . •. ··.·:.:..-·· ·.:•. .. • .· ·. .. ~--

• ·"'' ./t .. · 

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

... ~: . 



$VMMARY OF CONTROl STATUS OF BLIND QC SAKPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC _QC COMPLETION 
HUH ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE CC»>MENT 

96.06803 U~234 1.~2 0.0764 PCIJG 1 .. 65 0.,1~5; 10/2~/96 UNOER._CONTROl 
96.06803 U·235 0.0873 0.0097 PCI/G 0.079 0.0079 10/28/96 UNDER CONTROL 
96.06803 U·Z38 2.065 0.0808 PCI/G 1.65 0.165 10/2B/96 WAJINJNG 2·3 SlG 
96.06804 U·Z34 1.019 0.0464 PC.l/G 0.83 0.083 10/28/96 UNDER CONTROL 
96.06804 U-235 0.0517 0.0076 PCl/G 0.039 0.0039 10/28/96 UNDER CONTROL 
96.06804 u-238 0.9918 0.0454 PCI/G 0.83 0.083 10/28/96 UNOER CONTROL 

REPORT NUMBER: 42069 

... •;.. ~· . :.-:: .. -~ 
..... , ..... _~.6A_ -··-:·· .. a~ .,' __ · ._· <:;-_~~~- >" 

--~24·.·.:· 

Analyst Reviewer 

'%¢r{p p)ll.~\ ,~ tvjd-'1l~ ~ 
Date Date Date Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the , receedi~ ·'eta was evaluated using the standard statistical criteria set forth. in 
•oual ity Assurance for Huh h and Envircnnental Chemistry: 1992,' LA-12790-MS, Vol. I, pp. 19·20. 

**************************• *********' *****************************************************~~··••************* 
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REPORT NlJIIBER: 41~ 

............ CST ANALYTICAL REPORT ........... 

Prepared by: SRG an 4·0c:t·1996 

REQUEST NUMBER 1 23721 MATRIX: IV ANALYST: SA*Y GARCIA PROGRAM CODE: M306 

OWNER: Phllfp R. Frea~l GROOP: ESH·20 MAIL~STOP: M817. , PHONE: 7·08.15 
· .... :_. ... 

NOTEBOOIC: PAGE: 

CUSTOMER SAMPLES: 

SAMPLE ANALYTICAL ANALYTICAL ANM.YTJCAL CCMPLETIQN CUSTtftER 

Ntli ul' AIA1:v~ls tecHNIQUE RESULT · .·.·. uilcE~TAINTY •· UNits ' · ' ' DATE .cCifMEilT 
·'I .,. ··.--~_;·:.;,: --~ .. - · .. ·_. ··. ... . . . .... ~.'- ·..: ·• . .. ~. 

11·1·0 96.06707 AC-228 G < 0.43 PCl/G 
W·1·0 96.06707 AM·241 G < 1.23 PCl/G 

-+ W·1·0 96.06707 8E·7 G 56.4 4.1 PCI/G 
W·1·0 96.06707 81· 4 G 1.46 0.19 PCI/G 

~-1·0 96.0670'7. G < 0.12 PCI/G 
~ :-1·0 G < 0.08 PCI/G 

.:•1·0 96.06707 ·CO· G < 0.28 PCl/G 
W·1·0 96.06707 CS·137 G 0.37 0.06 PCI/G 
11·1·0 96.06707 IC·40 G 103. a. PCI/G 
11·1·0 96.06707 NN•54 G < 0.11 PCI/G 

~W-1•0 96.06707 PI·Z12 G 1.42 0.17 PCI/G 
11·1·0 96.06707 P8·214 G 1.75 0.21 PCI/G 

_...,w_-';...·~o __ --:96~.06=7:=:07~TL~·-:;:208::;----:--------::o:-.3-:-:-----::o:-.~D5=--- PCI/G 
W·1·U 96.06708 AC·228 2.11 0.34 PCI/G 
11·1·U 96.06708 AM·241 < 1.01 PCI/G 
W·1·U 96.06708 IE·7 24.5 2. PCl/G 
W·1·U 96.06708 81·214 1.86 0.21 PCI/G 
W•1•U 96.06708 C0·57 0.52 0.05 PCl/G 
W•1•U 96.06708 C0·58 < 0.21 PCl/G 
W·1·U 96.06708 C0-60 0.35 0.08 PCI/G 
W·1·U 96.06708 CS•137 0.47 0.08 PCI/G 
W·1·U 96.06708 IC·40 194. 13. PCI/G 
W·1·U 96.06708 MN·54 < 0.22 PCl/G 
W·1·U 96.06708 Pl·212 0.63 0.09 PCl/G 
W·1·U 96.06708 PB-214 1.46 0.17 PCl/G 

__:_W·...:1:..:·U:_ __ .:..96=.::·:.:.06=.::708.::::.~T=-L·-::201~---=-------0:=:-:.:.;:::61=-. __ __:0:..:.•~09'::-- PCI/G 
W·2•0 96.06709 AC·228 3.41 0.47 PCI/G 
W•2•0 96.06709 AM-241 < 0.43 PCl/G 
W-2·0 96.06709 BE·7 G 50.4 3.9 PCI/G 
l'·2·0 96.06709 81·214 G 2.46 0.29 PCI/G 

· \ ... z-o- 96;067'09-co-sr a o. 72 o.oa PCJtG 
, \'·2·0 96.06709 C0·58 G 0.41 0.08 PCI/G 

\,'·2·0 96.06709 C0·60 G 0.8 0.15 PCJ/G 
1.'·2·0 96,06709 C$·137 G < 0.27 PCl/G 
V·2·p 96.06709 IC•40 G 141. 11. PCI/G 

~-- -~ .:· .. . ..,. . :~. :· ~· 

10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/0Z/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/01/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 

t··2~0 96.06709. MN·54 G 0.31 . 0.06 :. . Ptl/,G 

\.'·2•0 96.06709 P8·21Z G '2.72 ·o.z6 Jiew{: 

. 1.0/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
10/02/96 
1(1}02/96 

'· 10/02/96. 



W•Z•O 96.06709 Pl•214 G 2.6& 0.21 PCJ/G 10/02/N 
W•Z•O 96.06709 TL·201 G l!tl! ____ o ... tt___ecu.L-. 10/02/96 
W·2·U 96.06710 AC·221 G 2.27 0.35 PCI/G 10/02/96 
W·2·U 96.06710 Nl·241 G c 0.53 PCI/G 10/0Z/96. 
W·2·U 96.06710 11•7 G 21.5 1.9 PCI/G 10/02/96 
W·Z·U 96.06710 11•214 G 1.72 0.2 PCI/G 10/0Z/96 
W·Z·U 96.06710 C0·57 G 0.55 0.06 PCI/G 10/02/96 
W·2·U 96.06710 co-51 G c 0.26 PCI/G 10/0Z/96 
W•Z•U 96.06710 co-60 G 1.13 0.18 PCI/G 10/02196 
W·2·U 96.06710 CS·137 G 0.7 0.1 PCI/G 10/02/96 
W·2·U 96.06710 IC•40 G 192. 13. PCI/G 10/0Z/96 
w-z-u 96.06710 Mil-54 G c 0.22 PCI/G 10/02/96 
W·2·U 96.06710 Pl·212 G 1.72 0.17 PCI/G 10/02/96 
w-2-u 96.06710 Pll·214 G 1.54 0.17 PCI/G 10/02/96 
w-z-u 96.06710 TL·208 G c 0.29 ~!.LG.. ,_ '• ' 1~/0~96 
w-3-o 96.06711 AC·228 G 2.26 0.4 PCI/G 10/02/96 
W·3·0 96.06711 AM·241 G 5~45 . 0.;67 ·', -Pel/G._: .·, ... : 10/02196. 
W·3·0 96.06711 BE•7 G 45.9 3.8 PCl/G 10/0Z/96•. 
w-3-o 96.06711 111·214 G 1.62 0.24 PCI/G 10/0Z/96 
W·3·0 96.06711 co-57 G 0.29 0.05 PCI/G 10/02196 
W·3·0 96.06711 C0•51 G c 0.11 PCI/G 10/02196 
11·3·0 96.06711 C0·60 G 0.34 0.1 PCI/G 10/02/96 
W·3·0 96.06711 C$·137 G 0.41 0.08 PCI/G 10/02/96 
W·3•0 96.06711 IC•40 G 129. 10. PCI/G 10/02/96 
W·3•0.·· 96.06711. MH-54, .. ·• G· <.0.25 

0;~24· 
-PCI/G.· 10/02/96 .. 

· .• 96~067\;,pi:z.\i 2~3·. PCI/G, 
-y>.·' .··:· ·-· . . . \1·3·0 . 

:, .. .G . ... _ 
·'·· --~~--. .10/02/96 

W·3·0 96.06711 P11·214 G 2.47 0.29 PCI/G 10/02/96 
W•3•0 96.06711 TL-208 G 0.61 0.1 PCI/G 10/0~~ 
W·l·U 96.06712 AC·228 G c 1.47 PCl/G 10/0Z/96 
W·l·U 96.06712 AM·241 G 4.91 0.61 PCl/G 10/0Z/96 
W·3·U 96.06712 8E·7 G 24.8 2.2 PCI/G 10/02/96 
W·3·U 96.06712 81·214 G 1.95 0.24 PCI/G 10/02/96 
W·l·U 96.06712 C0-57 G c 0.16 PCI/G 10/02/96 
W·3·U 96.06712 co-51 G 0.17 0.05 PCl/G 10/02/96 
V·3·U 96.06712 C0·60 G c 0.5 PCI/G 10/02/96 
V·3·U 96.06712 CS·137. G 0.35 0.07 PCl/G 10/02/96 
W·3·U 96.06712 IC·40 G 239. 17. PCI/G 10/02/96 
V·3·U 96.06712 Mil-54 G < 0.29 PCI/G 10/02/96 
W·3·U 96.06712 PB-212 G 1.7 0.19 PCl/G 10/02/96 
V·3·U 96.06712 P8·214 G 1.31 0.2 PCI/G 10/02196 
W·l·U 96.06712 TL·208 G 0.46 0.08 PCI(,9,. 10/02/96 
W·4·0 96.06713 AC·228 G c 0.73 PCI/G 10/02196 
W·4·0 96.06713 Nl·241 G 5.29 0.51 PCt/G 10/0Z/96 
W·4·0 96.06713 ae-7 G 43.1 3.4 PCI/G 10/02/96 
W·4·0 96.06713 81·214 G 0.89 o. 13 PCI/G 10/02/96 
W·4·0 96.06713 co-57 G < 0.1 PCI/G 10/02/96 
W·4·0 96.06713 co-51 G c 0.22 PCI/G 10/02/96 
W·4·0 96.06713 C0-60 G < o.za PCI/G 10/02196 
W·4·0 96.06713 C$·137 . G 0.3 0.05 PCI/G 10/02/96 
W·4·0 96.06713 IC·40 G 106. a. PCl/G 10/02/96 
W·4·0 96.06713 MN-54 G c 0.21 PCI/G 10/02196 
W·4·0 96.06?13 PB·212 G 2.01 0.19 PCI/G 10/02196 
W·4·0 96.06713 P8·214 G 1.38 0.11 PCI/G 10/02/96 
w-4-0· -~661,3-tL·iGB· ··a- ·-o-~a· -o-~os· -PCtlCI '10702796' 
W·4·U 96.06714 AC-221 G < 0.47 PCI/G 10/02/96 
W·4·U 96.06714 AM·241 G < 1.1 PCI/G 10/02196 
W·4·U 96.06714 BE·7 G 22.3 2.2. PCI/G '\0/0Z/96 
W·4·U 96.06714 81·214 G 1.33 0.22 PCI/G 10/02196 
W·4·U 96.06714 C0·5T G < o.z PCI/G 10/02/96 
W·4·U 96.06714 C0·58 G c 0.21 PCI/1; 10/02/96 

,. .. .. '-"~ ·'>".:' .. · ... \ . 



W·4·U 96.06714 C0-60 G 0.54 0.09 PCI/G 10/lh./96 
w-4-u ~6.06714 CS·1!7 G 0.4 0.07 Pti/G 10/0:./96 
w-4-u .C>6.067\4 IC·40 G 176. 13. Ptll~; 1010'-196 
W·4·U 96.06714 MIC·54 G < 0.24 Ptl/~i 1~/l:<../96 
W·4·U ~.06714 Pl-212 G 1.34 0.17 Pti/G 10/t'~96 
W·4·U 96.06714 Pl·214 G < 0.43 Pti/Q 10/tfZ:/96 
W·4·U ~.06714 TL·201 G 0.7 ........ , 9.11-=. l'g/G ~OJ\''t/96 
w-5-u 96.06715 AC·221 G 4.11 0.64 Ptl/G 10/(·2/96 
W·5·U 96.06715 AM•241 G < 1.51 Pti/G 10/.t 2/96 
W·5·U 96.06715 IE•7 G 21.4 2.2 Pti/G 10~2/96 
u-s-u 96.06715 11·214 G 2., 0.26 Ptl/G 10/(12/96 
w-5-u 96.06715 C0-57 G 0.53 0.07 Ptl/G 10/(,2/96 
w-5-u 96.06715 co-sa G < 0.43 Ptt/G 10/ll2~ 

W·5·U 96.067t5 C0-60 G 1.25 0.2 PCI/G 10/02/96 
W•5•U 96.06715 CS·137 G < 0.36 PCI/G 10/02/96 
W·5·U 96.06715 IC•40 G 317. 21. PCI/G 10/02/96 
w-5-u 96.06715 MN-54 G 1. 0.14 PCIJG 10/02/96 
W·S·U 96.06715 Pl·212 G 2.46 0.26 PCI/G 10/02/96 
w-s-u 96.06715 Pl·214 G 2.24 0.25 PCI/G 10/02/96 
W-5-U 96.06715 TL-201 G 1.66 0.22 Ptl/G 10/02/96 
W·6·U 96.06716.AC•221 .. " . 3.33 '0.49 Ptl/8 10/0ZJ96 . 
U·6·U 96.06716 AM·241 G < 0.92 PCl/G 10/02/96. 
U•6•U 96.06716 IE-7 G 26.3 2.3 PCI/G 10/02/96 
w-6-u 96.06716 11-214 G 2.63 0.3 PCl/G 10/02/96 
U·6·U 96.06716 C0·57 G 0.68 0.01 PCI/G 10/02/96 
W·6·U 96.06716 co-sa G < 0.35 PC JIG 10/02~ 

W·6·U 96.06716C0·60 G < 0.45 PCI/G 10/02/96 
W·6·U 96.06716 CS• 137 G 0.74 0.12 PCI/6 10/02/96 
U·6·U 96.067t6 .. K•40:,· ., · G .. ~- 201. ... .•. 15(.> . . ''::'PCII$: , ··. .10!02/96· 
U·6·U 96.067\6'MN~54 ·-. · .... G 

. . 
< 0~25 PCI/G .... ; 10/02/96 

W·6·U . 96.06716 Pl-212 G 1.12 0.16 PCI/G 10/02/96 
W-6-U 96.06716 Pl-214 G 2.05 0.25 PCI/G 10/02/96 
W·6·U 96.06716 TL-201 G < 0.31 Pti/G 10/02/96 
W·7·U 96.06717 At-221 G 3.49 0.52 PCI/G 10/02/96 
U·7·U 96.06717 .M-241 G 1.42 0.26 PCI/G 10/02/96 
W·7·U 96.06717 BE·7 G 27.7 2.5 PCI/G 10/02/96 
W·7·U 96.06717 11·214 G 1.82 0.23 PCI/G 10/02/96 
W·7·U 96.06717 co-s7 G 0.7 0.01 PCI/G 10/02/96 
w-7-u 96.06717 co-sa G 0.49 o.oa PCI/G 10/02/96 
W·7·U 96.06717 C0-60 G < 0.55 PCI/G 10/02/96 
w-7-u 96.06717 tS-137 G 1. 0.14 PCI/G 10/02/96 
W·7·U 96.06717 IC·40 G 209. 15. PCl/G 10/02/96 
w-7-u 96.06717 111·54 G c 0.21 PCl/G 10/02/96 
W-7-U 96.06717 Pl-212 G 1.42 0.16 PCl/G 10/02/96 
W·7·U 96.06717 Pl-214 G 1.01 0.15 PCl/G 10/02/96 
W•7•U 96.06717 TL-201 G c 0.26 PCl/G 10/02/96 
w-a-o 96.06718 AC-221 G 1.34 0.27 PCl/G 10/02/96 
w-a-o 96.06711 AM·241 G 2.41 0.31 PCl/G 10/02/96 
w-a-o 96.06711 IE-7 G 42.6 3.4 PCI/G 10/02/96 
w-a-o 96.06711 11-214 G 1.76 0.22 PCl/G 10/02/96 
W·I·O 96.06711 co-57 G 0.57 0.06 PCI/G 10/02/96 
w-1-o 96.06711 C0·51 G < 0.26 PCI/G 10/02196 
w-1-o 96.06711_ co~60- G_ < 0.47- PCl/G- 10102/96-
w-a-o 96.06711 CS-137 G 0.38 0.07 PCI/G 10/02/96 
W·I·O 96.06711 IC-40 G 103. 8. PCI/G 10/02/96 
W·I·O 96.06711 MN-54 G 0.32 0.06 PCl/G 10/02196 
W·I·O 96.06711 f>l-212 G 0.56 0.08 PCI/G 10/02/96 
w-a-o 96.06718 1>8·214 G 0.44 0.01 PCI/G 10/02/96 
\1·8·0 96.0671& Tl·Z08 G 0.27 0.05 PCI/6 10/02/96 
w-a-u 96.06719 AC·221 G 1.82 0.34 PCI/G 10/02/96 

·'I . .J"' ~'., 
j 

"}., ~ "' 



w·a~u. ~ .0671~ AM·241 G 1.59 0.26 PCI/G 10/02/96 'i·•i.' 
96.067' 9 1£·7 W·I·U. G 25.1 2.2 Ptl/G 10/02/96 

~-a-u 96.b6n~ 11·214 G 1.54 0.2 Ptl/G 10/02/96 
&.r-a-u fA. .067U C0· 57 G 0.46 0.06 PCI/G 10/02/96 
~-a-u . 9(, .067U co-sa a . c 0.27 PCI/G 10/02/96 
w-a-u ,. 

· 91.'.· .0671~ co-60 G c 0.39 . PCI/G 10/02/96 
l·I·U ".067n cs·137 a 0.78 0.11 PCIIG 10/02/96 
~-a-u 96.067U IC·40 G 162. 12. PCI/G 10/02/96 
W·I·U 96.:7\~ M11·54 G 0.69 0.1 PCI/G 10/02196 
~·-a-u 96. )Jf P8·212 G c 0.14 PC JIG 10/02/96 

1! \.'·I·U 96.067U P8·214 G 1.18 0.17 PCIIG 10/02/96 
I'·I·U 96.0671~ TL·2Ga G c 0.29 PCI/G 10/02/96 
l'·IG·O 96.0672(1 AC·228 G 2.44 0.4 PCI/G 10/02/96 
\'·IG•O 96.06720 AM·241 G 3.34 0.43 PCI/G 10/02/96 
···BG·O 96.06720 1£·7 G 67.9 5.2 Pti/G 10/02/96 
\'•IG·O 96.06720 11·214 G 1.93 0.26 Pti/G 10/02/96 
W·BG·O 96.06720 co-57 G 0.19 0.04 PCI/G 10/02/96 
li·BG·O 96.06720 co·sa G < 0.12 PCI/& 10/02.196 
li·BG·O 96.06720 C0·60 G c 0.36 PCI/G 10/02/96 
li·BG·O 96.06720 cs-137 G 0.41 0.09 PCI/G 10/02/96 
W·BG·O 96.06720 K·40 G 162. 13. PCI/G 10/02/96 
V·BG·O 96.06720 MM·54 G 0.94 0.13 PCI/G 10/02/96 
W·BG•O 96.06720 PB·212 G 0.78 0.14 PCl/G 10/02/96 
\ ·IG·O 96.06720 PB-214 G c .0.43 . PCI/G 10/02/96. 

. t ·BG·O 96.06720 TL·201 G 0.32 •. " 0~0$;_, ·· PCl/G ... . . 10/02/96 . 
l·BG•U 96.06721 AC·228 G 2.5 0.35 PCl/G 10/02i~ 
l ·BG·U 96.06721 AM·241 G 1.91 0.26 PCl/G 10/02/96 
l ·BG·U 96.06721 BE·7 G 25.3 2.2 PCl/G 10/02/96 
l ·IG·U 96.06721 11·214 G 1.46 0.11 PCIIG 10/02/96 
l·BG·U 96.06721 C0·57 G 0.43 0.05 PCI/G 10/02/96 
\'•BG·U 96.06721 co-sa G c 0.26 PCI/G 10/02/96 
\'•BG·U 96.06721 C0-60 G 0.8 0.1 PCI/G 10/02/96 
l'·IG,..U· · 96-06721 cs~.1.l~·· G . 

···.;. <0_.24 ·:' PCI.(G .< 10(02/~ . . 

. .:.: ·~ 1i~ 
. '··.·' 

\'·BG·U 96.0672t-:.K·40 :, .. G 186~ PCI/.G·; .. 10/02196 
~··BG·U 96.06721 M11·54 G 0.26 0.05 PCI/G 10/02/96 
I ·BG·U 96.06721 PB·212 G 1.73 o. 11 PCI/G 10/02/96 
l'·BG·U 96.06721 PB·214 G 1.35 0.15 PCI/G 10/02/96 
V·IG·U 96.06721 TL·208 G 0.71 0.1 PCI/G 10/02/96 

**********************************************************************-******************-****-**************** ... ******* 



REPORT tlMIER: 41146 (continUed) 

CST QUALITY ASSURANCE REPORT ••••••••• 

Prepare;· by: SRG on 4·0ct·1996 

1: 

REQUEST JIJMBER: 23728 MATIIX: IV· AH;.i..YST: SAII4Y GARCIA PROGRAM COOE: M306 

OWNER: Philip R. Fresquez GROUP: ESH·20 MAlL·STOP: M8a7 PHONE: 7•0815 

NOTEIOOICt PAGEl 

§UMMARY OF CQNTRQL STATUS OF QPEN CNON·BLINO) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
IUt ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE CCMtEIT 

00.22785 cs•.137 0.02 3.75 PCI/G .. o.o 1,ot02J96 UNDER CONTROl. 
nn.33114 cs.;.137 45~7 2.5 PCI/G ''42 •. 

.'. -~ 

. "1-.4 '· 10/02/96 UNDER·. CONTROL 

SUMMABY OF CQNTRQl STATU$ OF ILINQ OC SAMPLES RUN ~ITH THIS BATCM 

SAMPLE ANALYTICAL ANALYTICAL QC 

·:~_:VALuE 
. QC . COMPLETION 

. 11M .. ANALYSIS<. 

96.06805 CS·137 
96.06806 CS•137 

REPORT IUCBER: 41846 

RfsUtf' ... UNCERTAINll . ' . UlhtS . 
I "': ~-- p ~ • •• ·.- ;" ·-~· •' :,:.·' • ;'•. ·- ' •••••• ·• 

53.6 
37. 

~ ... 
tollfL9~ 

Date 

2.9 
2.1 

PC JIG 
PCI/G 

~ 
/0/'1/96 

Date 

No Saq:>le Dfacrepencfes Noted by S~le Management Section 

·::·uwwT:Aiittv· ·. · ~DAtE 
... =:····· .••. -~~'i' :.:- .. 

48.5 
33.37 

~ 
Te• Leader 

~ 
Date 

1.6 
1.1 

.-. __ ..:.· .. ,.,. 

10/02/96 UNDER CONTROL 
10/02/96 UNDER CONTROL 

QA 'Offf! 

~ Date 

The control status of the preceeding date was evaluated using the standard statistical criteria aet forth in 

'Oualtty Assurance for Health and Envfronnentel Chemistry: 199Z,' LA·1Z790·MS, Vol. 1, pp. 19·20. 

*************************************************************************************************************** 
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.. 

REPORT NUMBER: 41991 

.......... CST ANALYTICAL REPORT *"*****"*** 

Prepared by: E.M.IIOOGE on 22·0ct·1996 

REQUEST NUMBER: 23740 MATRIX: BA ANALYST: OES PROGRAM CODE: M306 

O'tiNER: Phtl fp R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PIIONE: 7·0815 

NOTEBOOK: 9138 PAGE: 66 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL CCMPLETIOtl 
Ntlt NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE CCHIENT 

W·1·0 96.06896 AG ICPES < 2. UG/G 10/09/96 
W-1·0 96.06896 BA lCPES 7.7 1~3 UG/G 10/09/96 

w-1-o 96.06896 BE lCPES < 1. UG/G 10/09/96 
W•1·0 96.06896 CD ICPES < 1.2 UG/G 10/09/96 
W-1·0 96.06896 CR ICPES < 1. UG/G 10/09/96 
W-1-0 96.06896 cu ICPES < 1. UG/G 10/09/96 

w~1-o 96.06896.Nl ICPES · 4.7 ·-:· .. ·' .4~7 :UG/G,,, 
.··~ 

1W09/96 · 
W·1·0 96.b6896·TL ICPES < 48 •. UG/G 10)09/96 . 

W·1·0 96.06896 ZN ICPES 9.8 1.5 U~/.!L. . .J.P/09/96 
W·1·U 96.06897 AG ICPES < 2. UG/G 10/09/96 

W·1-U 96.06897 BA lCPES 14. 1.3 UG/G 10/09/96 

W·1·U 96.06897 BE ICPES < 1. UG/G 10/09/96 

W·1·U 96.06897 co ICPES < 1.2 UG/G 10/09/96 

W·1·U 96.06897 CR ICPES < 1. UG/G 10/09/96 

W·1•.U 96.06897 cu. '.'' ·' 
ICPES '·" .1.. . _UG/G> 10/09/96 

. 9(!.oils9lcNl···.· • 
'.; 

W·1·U ICPES 20~ ·5~ UG/G , .. .•. 10/09/96 
W-1-U 96.o6897 TL ICPES < 48. UG/G 10/09/96 

W·1·U 96.06897 ZN ICPES 19.5 6. .UG/G 10/09/96 

Y·Z·O 96.06898 AG ICPES < 2. UG/G 10/09/96 

w-z-o 96.06898 BA ICPES 4.6 1.3 UGJG 10/09/96 

w-2-o 96.06898 BE !CPES < 1. UG/G 10/09/96 

W·2·0 96.06898 CD ICPES < 1.2 UGJG 10/09/96 

W•2•0 96.06898 CR ICPES < 1. UG/G 10/09/96 

W·2·0 96.06898 cu ICPES < 1. UG/G 10/09/96 

W·Z·O 96.06898 Nl ICPES < 3. UG/G 10/09/96 

w-z-o 96.06898 TL lCPES < 48. UG/G 10/09/96 

W·2·0 96.06898 ZN ICPES 9. 3. UG/G 10/09/96 

w-z-u 96.06899 AG · ICPES < 2~ UG/G 10/09/96 

W·Z·U 96.06899 BA ICPES 11. 1.3 UG/G 10/09/96 

w-z-u 96.06899 BE ICPES < 1. UG/G 10/09/96 
w~c-u· 96~06899JCD- lCPES < 1~2· UG/G 10/09/96 

w-z-u 96.06899 CR ICPES < 1. UG/G 10/09/96 

W•2•U 96.06899 cu lCPES 2.3 1.2 UG/G 10/09/96 

W·2·U 96.06899 NI lCPES < 3. UGJG 10/09/96 

W·2·U 96.06899' TL ICPES < 48. UG/G 10/09/96 

w-z;.u 96.06899 ZH ICPES 16. 3. UG{G 10/09/96 

W·3·0 96.06900 AG ICPES < 2. UG/G 10i11196 

~o"""' 



w-3-o 96.06900 SA ICPES 3.2 1.3 IJGIG 10/11/96 
'W·3·0 96.06900 BE ICPES < 1. UG/G 10/11/96 
W·3·0 96.06900 co lCPES < 1.2 IJG/G 10!11/96 
W•3•0 96.06900 CR ICPES < 1. UGJG 10/11/96 
W•3•0 96.06900 cu JCPES 1.3 1.5 UG/G 10111/96 
11·3·0 96.06900 Nl ICPES 3.3 3. UCUG 10/11/96 
W·3·0 96.06900 TL ICPES < 48. UG/G 10/11/96 
W·3·0 --~~-3~· z~ .... .,.,..,.., ·'"''",.J!;P.ES.. : _ .... 10.3 ......,.. _ _.~, .. !.:l,-- ······ -~-'-G· . ~.19(1 11~. 

-~~~ . ·~·---··· .. ·--·· -·· 
W·3·U 96.06901 AG ICPES < 2. UG/G 10/11/96 
W·3·U 96.06901 BA ICPES 18.7 1.3 UCUG 10/11/96 
W·3·U 96.06901 BE ICPES < 1. UGJG 10/11/96 
W·3·U 96.06901 co ICPES < 1.2 UG/G 10/11/96 
W·3·U . 96.06901 CR ICPES < 1. IJG/G 10/11/96 
W·3·U 96.06901 cu JCPES 3.2 1. UG!G 10/11/96 
W·3·U 96.06901 NI ICPES < 3. UG!G 10/11/96 
W·3·U 96.06901 Tl ICPES < 48. UG/8 10/11/96 
W·3·U 96.06901 ZN ICf)~S .. ~0:~:~- -=· ... ~·~ ~:';-,. ····~· UG/G .10/11/96 
W·4·0 96.06905 AG ICPES c 2. UG/G 10/11/96 
W•4•0 96.06905 BA ICPES 5.4 1.3 00/G 10/11/96 
W·4·0 96.06905 BE JCPES 3. 3. UG/G 10/11/96 
W•4•0 96.06905 CD ICPES 3.2 3. UG/G 10/11/96 
W·4·0 96.06905 CR lCPES 2.24 4.2 UG/G 10/11/96 
W·4·0 96.06905 cu lCPES < t. UG/G 10/11/96 
W·4·0 96.06905 N I lCPES < 3. UG/G 10/11196 
W·4•0 96.06905 TL ICPES < 48. UG/G 10/11/96 
W·4·0 96.06905 ZN . ~ .. ... !£W...,. .•. ·.·~·-tzr#'lJ.&e, .. rs•@·., -~~- i.,,. · ~ .. UG/G 10/11196 
W·4·U 96.06907 AG ICPES c 2. UG/G 10/11/96 
W·4·U 96.06907 lA ICPES 13. 1.3 UG/G 10/11/96 
W·4·U 96.06907 BE lCPES c 1. UG/G 10/11/96 
W·4·U 96.06907 CD ICPES < 1.2 UG/G 10/11/96 
W·4·U 96.06907 CR JCPES < 1. UG/G 10/11/96 
W-4-u 96.06907 cu ICPES 2.4 1. UGJG 10/15/96 
W-4-U 96.06907 NI ICPES 4.6 3. UG/G 10/15/96 
W·4-U 96.06907 TL JCPE$ .: <_.48 ..... '.UG/G 1()/25/96 

96~06907' Zit ICPES . , ,; ...• '*'J.QJJ .. ·~-e:~*"' ~-- ~ :· ~uG/G 
.,., .... -·~ .. .. ,~,~:1196 . W-4·U 

' 
I! 

W·5·U 96.06909 AG ICPES < 2. IJG/G 10/15/96 
W·S·U 96.06909 8A lCPES 23. 1.3 UG/G 10/15/96 
W·S·U 96.06909 BE ICPES < 1. UG/G 10115/96 
W·5·U 96.06909 CD ICPES < 1.2 UGIG 10115/96 
W·5·U 96.06909 CR JCPES c 1. UG/G 10/15/96 
W·5·U 96.06909 cu ICPES 5.3 1.5 UG/G 10!15/96 
w-s-u 96.0690.9. Nl _. JCPES 4,.7 . 4_.7 U.G/G ... 10/15/96 
W·5·U 96.q6909 TL.:. . · ... JCPES ..•• ·. ·!( 48. uG/G ... .;1on5i?6 

~ " . ' .... . 

1.1·5-U 96.06909 ZN JCPES 28. 4. UG/G : ~0!_~5_(?.6 

I W·6·U 96.06910 AG ICPES c 2. UG/G 10/15/96 
W·6·U 96.06910 8A lCPES 18.7 1.3 UG/G 10/15/96 
W·6-U 96.06910 IE ICPES c 1. UG/G 10/15/96 
W-6-U 96.06910 CD ICPES < 1.2 UG!G 10/15/96 
W·6·U 96.06910 CR ICPES c 1. UG/G 10/15/96 
W·6·U 96.06910 cu ICPES 3.1 1. UG/G 10/15/96 
W·6-U 96.06910 NI ICPES < 3. UG/G 10/15/96 
W·6·U 96.06910 Tl ICPES < 48. UG/G 10/15/96 
11·6-U . 96.06910 ZN . ~~ .. ,.. ....... . ., 14 • 1· . .. UG/G 10/15/96 
w-7-u 96.06911 AG ICPES c 2. UG/G 10115/96 
W•7•U 96.06911 8A lCPES 13. 1.3 UG/G 10/15/96 
w-7-u 96.06911 BE lCPES < 1. UG/G 10/15/96 
w-7-u 96.06911 CD ICPES < 1.2 UG/G 10/1S/96 
W·7·U 96.06911 CR lCPES < 1. UGJG 10/15/96 

\f·7·U 96.069)1 tU lCPES 2.7 1.5 UG/G 10/15/96 I 

~ W·7·U 96.06911 Nl ICPES < 3. UGIG 10/15/96 ... ~., .... / ?p 



I 
•·. I·;~: ,,c•'• ' ·· .. ,:.· ·,.,· .. .-::.:' 

W•1•0 96.06896 AG lCPES 25. 7. UG/G 10to9/96 
W·1·0 96.06896 &A ICPES 25. 8. UG/G 10/09/96 
w-1-o 96.06896 BE ICPES 25. 8. UG/G 10/09/96 
w-1-o 96.06896 co ICPES 25. 7. UG/G 10/09/96 
w-1-o 96.06896 Cit ICPES 25. 8. UG/G 10/09/96 
W·1·0 96.06896 cu ICPES 25. 13. UG/G 10/09/96 
\1•1•0 96.06896 Nl ltPES 25. 12. UG/G 10/09/96 
\1•1•0 96.06896 TL ICPES s. 5. UG/G 10/09/96 
W•1•0 96.06896 ZN ICPES 25. 6. UG/G 10/09/96 

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

·,', .. ·,.-
·""; · .. ·.-

....... :·· .. 



REPORT NUMBER: 41991 (continued) 

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

Prepared by: E.M.IIODGE on 22·0ct·1996 

REQUEST NUMBER: 23740 MATRIX: BA ANALYST: OES PROGRAM CODE 1 M306 

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

NOTEBOOK: 9138 PAGE: 66 

SUMMARY Of CQNTROL STATUS OF OPEN <NON·BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC CCIIPLETIOII 

NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE ceMENT 

00.00580 BA 13. 1.3 UG/G 21. 3. 10/15/96 WARNING 2·3 SIG 

00.00580 BE 1000. 10QO. NG/G 6.9 o.a 10/15/96 UNDER CONTROL 

00.00580 co 128. 13. NG/G 30. 10. 10/15/96 OJT Of CONTROL 

00.00580 CR 201. 20.1 NG/G 800. 200. 10/15/96 WARNING 2·3 SlG 

00.00580 aJ 10. 1. UG/G 16.5 1. 10/15/96 OUT Of CONTROL 

00.00580 IU 3000. 3000. NG/G 600. 300. 10/15/96 UNDER CONTROL 

00.00580 TL 48000. 48000. NG/G < 10. 10/15/96 UNDER CONTROL 

00.00580 ZN 18. 2. UG/G 29. 2. 10/15/96 OJT OF CONTROL 

SUMMARY Of CONTROL STATUS Of BLIND QC SAMPLES RUN ~ITH THIS BATCff 

There were no blind Quality Control materials ~IM' with the sarrpln reported above for ~ of the foll~wing reason.i: 

Only qual itattve data requested 

Only Open Cnon·bl ind) QC Sllq)les riM' wfth this saq:~le batch. 

No QC sllq)lea ru.:' wit~ this s~le_ ba~ch. 

No ac·'seftl,les'~or. this constituent encfniatrix tyPe av~ilable within CST·, -• . -'· ·. 

REPORT NUMBER: 41991 



. . ·., .. 

REPORT NUMBER: 42058 

~·----------------------------------------~---------------------------------

"· ********** CST ANALYTICAL REPORT *********** 

... ' ~ ~ 

... Prepared by: LRB on 28·0ct·1996 · .· ..... ·'-

REQUEST NUMBER: 23740 MATRIX: BA ANALYST: AAS PROGRAM COOE: M306 

OWNER: Philtp R. Fresquez GROUP: ESH·20 MAIL·STOP: M887 PHONE: 7·0815 -~·1 ., .. 
NOTEBOOK: CST9129 PAGE: 21 I 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

N\lt NUM ANALYSIS TECHNIQUE RESuLT UNCERTAINTY UNITS DATE CCI4MENT 

W·1·0 96.06896 AS ETVAA < 0.3 UG/G 9/25/96 

W·1·0 96.06896 HG CVAA 0.1 UG/G 10/25/96 

W·1·0 96.06896 SE ETVAA 0.1 0.1 UG/G 9/25/96 
W·1·U 96.06897 AS ETVAA < 0.3 UG/G 9/25/96 

W·1·U 96.06897 HG CVAA < o. 1 UG/G 10/25/96 
W·1·U 96.06897 SE ETVAA 0.2 0.1 00/G 9/25/96 
W-2·0 96.06898 AS ETVAA < 0.3 00/G 9/26/96 
W-2·0 96.06898 HG CVM < 0.1 UG/G 10/25/96 
W·2·0 96.06898 SE ETVM 0.2 0.1 UG/G 9/25/96 
W·2·U 96.06899 AS ETVAA < 0.3 00/G 9/26/96 

W·2·U 96.06899 HG CVAA < 0.1 UG/G 10/25/96 I 
W·2·U 96.06899 SE ETVAA 0.1 0.1 UG/G 9/25/96 

J' I· W·3·0 96.06900 AS ETVAA < 0.3 UG/G 9/26/96 

1.1·3·0 96.06900 HG CVAA < 0.1 UG/G 10/25/96 I 
W·3·0 96.06900 SE ETVM 0.1 0.1 00/G 9/25/96 
W·3·U 96.06901 AS ETVAA < 0.3 UG/G 9/26/96 

1.1·3-U 96.06901 HG CVAA < o., UG/G 10/25/96 

W·3·U 96.06901 SE ETVAA o. 1 0.1 UG/G 9/25/96 

1.1·4·0 96.06905 AS ETVAA < 0.3 IJG}Ii 9/26/96 

1.1·4·0 96.06905 HG CVAA < 0.1 UG/G 10/25/96 

1.1·4·0 96.06905 se ETVAA o., 0.1 UG/G 9/2.5/96 

loi·4·U 96.06907 ~. ETVAA. .< 0~3 .UG/G 9/Z6/96 

96.069o7 HG <'0.1" UGJG 
.· .. 

10/25/96. loi-4•U CVM 

loi·4·U 96.06907 SE ETVAA < 0.1 UG/G 9/25/96 

loi·5·U 96.06909 AS ETVAA < 0.3 UG/G 9/26/96 

loi·5·U 96.06909 HG C'IIAA < 0.1 UG/G 10/25/96 

loi·5·U 96.06909 SE ETVAA 0.1 0.1 UG/G 9/25/96 

loi·6·U 96.06910 AS ETVAA < 0.3 UG/G 9/26/96 

loi·6·U 96.06910 HG CVAA 0.1 0.2 UG/G 10!25/96 

1.1-~.-u .· 96.06910 SE. .. ETVAA o. 1 .0 •. 1 . IJG/G .• 9/25/96 
w..:t-u- " c;~~0691.(~.f>. .· :,. E~:·.· ·.·' <'7Q:;3· .. · WtG·~_:'. . ~- .. . ~.~}~~..,~-

loi·7·U 96.06911 HG CVM < 0.1 UG/G 10/25/96 

11·7·U 96.06911 SE ETVAA < 0.1 UG/G 9/25/96 

1.1·8·0 96.06912 AS ETVAA < 0.3 UG/G 9/26/96 

1.1·8·0 96.06912 KG C'IIAA < 0.1 UG/G 10/25/96 

1.1·8·0 96.06912 se ElVAA < o., UG/G 9/25/96 

loi·B·U 96.06913 AS ETVAA < 0.3 UG/G 9/26/96 

.r·· ! :~ 
tl,QeJ l .,. , 

·' 



.... f 

w-a-u 96.06913 HG CVAA c 0.1 UG/G '0/2S/96 
W·8·U 96.06913 S£ ETVAA <..0.'\L UG/G 9/25/96 
w-ao-o 96.Q6914 AS ETVAA <.o.3 · UG~~ .. 9/26/96 

·. 96.06914 HG 
.. -:·. 

10/2St96 W•BG•O CVAA < 0~1 .. UG/G 
W·BG•O 96.06914 A ETVAA 0.1 0.1 UG/G 9/25'J96 
W·BG·U 96.06915 AS ETVAA 0.3 0.3 UG/G 9/'2.6196 
W·BG•U 96.06915 HG CVAA c 0.1 UG/G 10/25/96 
W•BG·U 96.06915 SE ETVAA c 0.1 UG/G 9/25/96 

CUSTOKER SAMPLE DUPLICATES: 

... .· .. ~ . -..... / 

_;·-:··. ···- . ~·- .. ... .. , . :~.. . 
a.ISTOfoiER SAHPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 

NUM 1Ut ANALYSIS TECHNIQUE RESULT UNCERTAINTY UMITS DATE CC»>IlNT 

w-1-o 96.06896 AS ETVAA < 0.3 UG/G 9/25/96 
w-1-o 96.06896 HG CVAA < 0.1 UG/G 10125/96 
\1•1•0 .96.06896 SE ETVAA o.z 0.1 UG/G 9/25/96 
W•1·U 96.06897 HG CVAA < 0.1 UG/G 10/25/96 
w-2-o 96.06898 HG CVAA < 0.1 UG/G 10/25/96 :r W·Z·U 96.06899 HG CVAA < 0.1 UG/G 10/25/96 
W·3•0 96.06900 HG CVAA < 0.1 UG/G 10/25/96 
W·3·U 96.06901 HG CVAA < 0.1 UG/G 10/25/96 
W·4·0 96.06905 HG CVAA < 0.1 UG/G 10/25/96 
W·4•U 96.06907 HG CVAA < 0.1 UG/G 10/25/96 
W·5·U 96.06909 HG CVAA c 0.1 UG/G 10/25/96 
W•6•U 96.06910 HG CVAA 0.1 0.2 UG/G 10/25/96 
w-7-u 96.06911 HG CVAA c o. 1 UG/G 10/ZS/96 
W·8·0 96.06912 HG CVAA < 0.1 UG/G 10/25/96 
W·8·U 96.06913 HG CVAA < 0.1 UG/G 10/25/96 
W·BG•O 96.06914 HG CVAA < o., UG/G 10/25/96 
loi·BG·U 96.06915 KG CVAA < 0.1 UGJG 10/25/96 

MATRIX SPliCES: 

CUSTOMER SAHPI.E ANALYTICAL AMOUNT AMCliNT COMPLETION 
NUM NUN ANALYSIS TECHNIQUE SPliCED RECOVERED UNITS DATE COMMENT 

w-1-o 96.06896 AS ETVAA 4.95 3.53 UG/G 9/26/96 
W·1·0 96.06896 HG CVAA 9.88 0.08 UG/G 10/25/96 
W•1•0 96.06896 SE ETVAA 4.95 2.7 UG/G 9/25/96 

J 

**************************************************************************************************-********** ... ********* 

. ' ~ .: 

-~~.: -~ .. ···.-. 
_, .. _ ..... :, .. 
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REPORT NUMBER: 42058 (c:ontii"A.ied) 

-·· 
********** CST QUALITY ASSURANCE REPORT 

Prepisrecl b)'s LRi 

REQUEST NUMBER: 23740 MATRIX: BA ANALYST: AAS 

*********' 

.... . ~. 

OWNERI Philip R. Fresquez GROUP: ESH·20 MAll·STOP: M887 PHONE: 7·0815 

NOTEBOOK: 
• ~·!, ·~-

.•. :--

SUMMARY OF CONTRQL STATUS OF QPEN CNON·8LlN01 QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTlCAL ANALYTICAL QC QC 

IMI ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY 

00.00580 AS 2.7 0.3 UG/G 3.1 0.3 
'l0.00580 SE 100. 100. NG/G 25. 
J0.35052 HG 5.1 0.2 UG/L 5.85 1. 

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

PROGRAM COOE: M306 

Cc:MPLET10tl 
DATE CC»>MENT 

9/26/96 UHDER CONTROL 
9/25/96 UNDER CONTROL 

10/25/96 UNDER CONTROL 

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

_ ~y qualitative data requested 

_L Only Open (non·bl ind) QC s~les r~.n with this sample batch. 

No oc samples run with thfs sample batch. 

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

REPORT NUMBER: 42058 
Analyst 

lojiw}qt~··· · 
Date 

;,fi/1~···, 
Date 

No S~le Discrepancies Noted by Sample Management Sectfon 

; ..... · : <.~--:: . . : ~- ~.; 
·:·:J.-·•·.· .. -

-~ 

r I, 



REPORT NUHBER: 41923 

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

Prepared by; KL.AO on 10·0ct·1996 

_REQUEST tltJ4BER: 23740_ MATRIX: aA ANALYST:- lMS -'PloG~AM COOE.: M3b6 L 
OWNER: Phtlip R. Fresquez GROOP: ESK•20 MAIL·STOP: M887 PHONE: 7-0815 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 
- -- "" .. "• .... .. ·: ·. 

. . ~~: ·-
' 

.. ·. -~ 

_,·.;_:--· .. .. .. ., .... · 

CUSTOMER SAMPLE ANAL YTl CAL ANALYTICAL ANALYTICAL COMPLETlOII 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COft!ENT 

W-1·0 96.06896 PB ICPMS 0.32 0.03 UG/G 10/09/96 
W-1·0 96.06896 sa lCPMS 0.18 0.03 UG/G 10/09/96 
W-1-U 96.06897 Pa lCPMS 2.9S 0.03 UG/G 10/09/96 
W•1•U 96.06897 sa JCPMS < 0.03 UG/G 10/~/96 

W·2·0 96.06898 Pa ICPMS 0.33 0.03 UG/G 10/09/96 
W-2·0 96.06898 sa ICPMS < 0.03 UG/G 10/09/96 
W•2·U 96.06899 PI lCPMs- 0.24 0.03 UG/G 10/09/96 
W·2·U 96.06899 sa lCPMS < 0.03 UG/G 10/09/96 
W·3·0 96.06900 PI lCPMS 0.87 0.03 UG/G 10/09/96 
w-:s-o 96.06900 sa ltPMS < 0.03 UG/G 10/09/96 
W·3·U 96.06901 PI ltPMS 0.35 0.06 UG/G 10/09/96 
w-3-u 96.06901 sa lCPMS - < 0.03 UG/G 10/09/96 
W·4·0 96.06905 PB ICPMS 0.25 0.03 UG/G 10/09/96 
W·4·0 96.06905 sa ICPMS 0.22 0.03 UGIG 10/09/96 
W·4·U 96.06907 PI lCPMS 0.49 0.03 UG/G 10/09/96 
W·4·U 96.06907 sa lCPMS 0.07 0.03 UG/G 10/09/96 
w-s-u 96.06909 PB lCPMS 0.38 0.03 UG/G 10/09/96 
W·5•U 96.06909 sa lCPHS < 0.03 UG/G 10/09/96 
W·6·U 96.06910 PB JCPHS 0.27 0.03 UG/G 10/09/96 
W·6•U 96.06910 S8 JCPMS < 0.03 UG/G 10/09/96 
w-7-u 96.06911 PI JCPMS 0.23 0.03 UG/G 10/09/96 
w-7-U 96.06911 sa lCPMS < 0.03 UG/G 10/09/96 
w-a-o 96.06912 PB ICPMS 0.022 0.03 UG/G 10/09/96 
w-a~o 96.06912 SB ICPMS < 0.03 UG/G 10/09/96 
w-a-u 96.06913 PI ICPMS 0.25 0.03 UG/G 10/09/96 
w-a-u 96.06913 sa ICPMS < 0.03 U~/G ' ~~109196 
W·BG·O 96.06914 PB lCPMS 0.33 0.03 VG/G 10/09/96 
W·BG·O 96.06914 sa ICPMS < 0.03 UG/G 10/09/96 
W·BG·U 96.06915 PI ICPMS 0.87 0.03 UG/G 10/09/96 
W·BG·U 96.06915 sa lCPMS < 0.03 UG/G \0/09/96 

CUSTCMER SAMPLE DUPLICATES: 

·.·· ... ·, ·.· .. ·.,; ... ··~ .. ···, ---

CUSTa-IER SAMPLE NALYTICAL ANALYTICAL ANALYTICAL COKPLETlOII 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE cotiHENT 

,. -; 
i. : ~~ 



W·1·0 96.06896 PI ICPMS 0.3 0.02 UG/G 10/09/96 
W·1•0 96.06896 sa ICPMS o. 1 0.03 UG/G 10/09/96 

L. ~ " SPIKES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT a:MPLETION 
NlJt NUN ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE COMMENT 

\H·O 96.06896 PI ICPMS 4.95 3.39 UG/G 10/09/96 
W·1·0 96.06896 sa lCPMS 4.95 2.85 UG/G 10/09/96 

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

/ 

-'"":·· ..... 



REPORT NUMBER: 41923 (continued) 

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

Prepared by: KLAO on 10-0C:t-1996 

REQUEST NUMBER: 23740 MATRIX: 8A ANALYST: lMS PROGRAM COOEa M306 

OWNER: Philip R. Fresquez GRClJP: ESH~20 MAIL-STOP: M887 PHONEs 7•0815 

NOTEBOOK: PAGE: 

~-: - . ·.. . .· .. ;· .·-, ·. 

SUMMARY OF CONTROL STATUS OF OPEN CNQN·BLINO) OC SAMPLES RUN UITH.THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC C(l!IPLETION 
MUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.00580 PB 10.45 O.Q7 UG/G 13. 10/09/96 UNDER CONTROL 

00.00580 sa ·t;a;··' 30 • NG/~ 40~ . ·.·• '10/09/96-· UNDER CONtROL 
...... : .. · ... :, .. _.,,, . :~. ··' .. 

$UMMARY OF CONTROL STATUS OF Bll~D CC SAMPLES RUN WITH THIS BATCH 

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

____ Only qualitative data requested 

~ly Open (non·btfnd) QC s~les run with thta sanple batch. 

No QC samples run with this sample batch. 

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

REPORT NUMBER: 41923 !tl!}dm -~ ~ OA~ Analyst Reviewer 

lo.ko/tt;z· lt~{to/-tt ·~ -11-~-lt~-• 
Date Date Date 

No Sarrple Discrepancies .Noted by Sample Management Section 

The control status of the preceeding data was evaluated using th• standard statistical criteria set forth In 
,.. .... 

· ...... 



APPENDIXE 

CST ANALYTICAL REPORTS OF UNWASHED VEGETATION SA1\1PLES: 
RADIONUCLIDES 

·' 
·' ·, '.: .. .: . ~ . ·: 
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******-** CST ANALYTICAL REPORT ***"'****•** 

Prepared by: AICS on 21-Feb-1997 

ANALYSIS: SR-90 REQUEST NUMBER: 23730 MATRIX: BV ANALYST: EDWARD GONZALES 

OWNER: Philip R. Fresquez GRWP: ESH-20 MAIL·STCP: M887 PHONE: 7·081, 

ANALYTICAL TECHNIQUE: PC ANALYTICAl PROCEDURE~ NOTEBOOK: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE AIIAL YTI CAL ANALYTICAL COMPLETION 

NUMBER NUMBER RESULT UNCERTAINTY UNITS DATE 

1-0 96.06722 2.8 0.2 PCI!G 2/12197 
1-U 96.06723 1.6 0.2 PCI/G 2/12197 
2-0 96.06724 4.6 0.3 PCI/G 2/12/97 
2-U 96.06725 2.6 0.2 PCl/G 2/12197 

3·0 96.06726 1.5 o.z PCl/G 2/21/97 
3-U 96.06727 0.2 0.2 PCl/G 2/21!97 
4-0 96.06728 6.5 0.4 PCI/G 2/21/97 
4-U 96.0672:9 6.4 0.4 

. 
PCI/G 2/21!97 

5-U 96.06730 0.5 o.z PCl/G 2/12/97 
6-U 96.06731 0.7 0.2 Ptl/G 2112/97 
7-U 96.06732 1.6 0.2 Ptt/G 2/12/97 
8-0 96.06733 2.2 0.2 Ptl/G 2/12/97 
8-U 96.06734 2.3 0.2 PCI/G 2/12/97 
BG·O 96.06735 13.9 0.9 PCl/G 2/12/97 
BG·U 96.06736 1.8 0.1 PCI/G 2/t2/97 

'• ·-··.··, . ·~ .. · .·: .. 

' 
. . ·-;:. ': ~ .: . '·,.-

· ..•. '·. 

:··. ~-.... : . . :·. ·.· .. 

• 

' .. ~ ; 

PAGE: 
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·.· . 
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Pave: 01 

PROGRAM CODE: M306 
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REPORT NUMBER: 43174 (continued) Page: OZ 

............ CST QUALITY ASSURANCE REPORT '"******** 

Prepared by: AICS on 21-Feb-1997 

···.-, 
., .......... "; : .. . _ .... ·· 

REQUEST NUMBER: 23730 MATRIX: BV ANALYST: EDWARD GONZALES PROGRAM CODE: M306 

OWNER: Philip R. Fresque& GROOP: ESH-20 MAIL-STOP: M887 PHONE: 7·0815 

...... · •.. :· . ~~: .. ·-~ .. ;. ~. 

S\MRY or cONTRoL sfAius oiFOJieN cNow~'BLtNo) a-e: ·swL£5 Ru~ wtTH t~ls BATe:~ .-.... --

There were no open (non-blind) Quality Control materials rl.l"' with the s~les reported above for one of the following reasons: 

Only qualitative data requested 

:j:=. Only Bl fnd QC sanples rl.l"' with this sanple batch. 

No QC samples rl.l"' with this sample batch. 

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

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

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 

NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

96.06808 10.6 1.2 PCI/G 8.93 0.286 2Jt2/97 UNDER CONTROL 

REPORT NUMBER: 43174 
tt:, ~ k'S:l'fZ.- .QJ:ltl,. 

Analyst Team Leader QA Office 

• ::; [.21 l~+ --z(zA{CfJ ~14¥/l'i I I 
fOate Date Date 

~( Seqlle Discrepancies Noted by Slq)le Management sectton 

. The control status of :the preceedfiig data was evaluated ~:fng the -~.~-~-J -'t~t~~~icar'·~H.t~rt~ .s~t .forth- in ... · ... 
'Quality Assurance for Health and Environnental Chemistry:' 1992,' i.A-127'90-'MS, Vol. I; pp. 19-20. 

' I ; ~ ..,.,. : 
i ... ,/ 

r 
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REPOII.T NUMBER: 42180 

CST ANALYTICAL REPORT 

Prepared by: SRG on 5·Nov·1996 

REQUEST NUMBER: 23730 MATRIX: IV ANALYSt: SAMMY GARCIA 

OWIIEI: Phf lip I. Freaque& GROUP: ESK·20 

NOTEIOOIC: ·· · 'PAGE:-

CUSTCJIER SAMPLES: 

CUSTOMER SAMPLE AlfAL'fTlCAL 
_Q IUC ~~rsts TECKMlQUE-

···.·· .. ,.~~ ·. :·.' ' -

.· .. ·· ,_,_ ... · -~: ·"·-:·· .... --; ·_.,:.·· . .. ,_ 

1·0 96.06722 AC·221 G 
1·0 96.06722 AM·241 G 
1·0 96.06722 BE·7 G 
1·0 96.06722 11·214 G 
1·0 96.06722 co-60 G 

·0 96.06722 CS·137 G 
1•0 96.06722 IC•40 G 
1·0 96.06722 M11•54 G 
1·0 96.06722 €§) G 
1·0 96.06722 Pl·214 G 

1·0 96. 06722 TL • 201 G 

1·U 96.06723 AC·221 G 

1·U 96.06723 AM-241 G 

1•U 96.06723 BE·7 G 
1·U 96.06723 81·214 G 
1·U 96.06723 C0-60 G 
1·U 96.06723 CS·137 G 
1•U 96.06723 K·40 G 
1•U 96.06723 Jll-54 G 
1·U 96.067Z3 liA·22 G 

1·U 96.06723 Pl-214 G 
1·U 96.06723 TL·201 G 

2·0 96.06724 AC·221 G 

2·0 96.06724 AM·241 G 

2·0 96.06724 BE•7 G 

2·0 96.06724 81·214 G 

2·0 96.06724 C0-60 G 

2-o 96.06724 CS·137 G 

2·0 96.06724 K·40 G 

2·0 96.06724 M11·54 G 
r-o- -9'6~0i1V.- u-;.zr G 

2·0 96.06724 PB-214 G 

2·0 96.06724 1L·201 G 

2·U 96.06725 AC·221 G 

2·U 96.06725 AM·241 G 

2-u 96.06725 BE·7 G 

2•U. .·· .. ·· 96~96725 81·214.'_ .. a 

MAIL·SlQP: M887 PHONE: 7·0815 
~·< .... ·:: .·.... .. . 

- .·. 

ANALYTICAL ANALYTICAL 
R~SULT - U.IICERTAI NY\' . -. ' .... · .. · .. · :· ,.-· .. ·.·· 

:·~-:;·.:: ·:: ._·:· ··' . .' ·.-

2.4 0.39 PCI/G 
2.43 0.32 PCl/G 

72.1 6.3 PCI/G 
1.74 0.24 PCI/G 
~ .. ~.~ 

- .· -.: ......... :t:; 
0.15 PCl/G 

0.29 0.06 PCI/G 
103. 9. PCl/G 

0.12 0.12 PCI/G 
0.66 0.12 PCI/G 
1.51 0.21 PCI/G 
0.61 0.1 PCI/G 
4. 0.51 PCI/G 
2.46 0.46 PCI/G 

33.7 3.1 PCl/G 
1.6 0.22 PCl/G 
0.12 0.12 PCI/G 
0.22 0.05 PCI/G 

202. 16. PCI/G 
0.3 0.06 PC Ill 

1:i;.·~\l "!IIJ'· -·ri =~- .. !.'. 0.13 PCI/G 
2.05 0.25 PCI/G 
0.96 0.13 PCI/G 
3.47 0.49 PCI/G 
3.11 0.47 PCI/G 

56.5 5.1 PCI/G 
1.22 0.21 PCI/G 

-~5-~Ar~ 0.15 PCI/G 
0.2 0.2 PCI/G 

90. a.4 PCI/G 
0.34 0.06 PCI/G 
0~39- 0.39 PCI/G 
2.03 0~24 PCI/G 
0.4 0.07 PC_~ II! 
3. 0.44 PCI/G 
0.25 0.25 PCI/G 

25.7 2.5 PCI/G. 
.. :;· 

0~41· : ... ,o~trV,· 'fti/G::;·_ ....... 
.. . ~, 

CCMPLETION 
. CCIIIEJIT . 

.. _<' .· .,_ 

11!05/96 
11!05196 
11/05196 
11!05196 
11/05196 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11105/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 

11/~196 
11/05/96 
11/05/96 
11/05/96. 

.-, ;11/05/96~>.' 
•. .· .. -~- . 

;\" 



Z·U 96.0672S C0·60 G 1.03 0.15 PCl/G 1'105/96 
2•U 96.06725 CS•'\37 G 0.36 0.06 PCI/G 11/05/96 
2•U 96.06725 IC•40 G 166. 14. PCl/G 11105/96 
2·U 96.06725 M11•54 G 0.03 0.03 PCI/G 11/05/96 
Z•U 96.06725 IIA·22 G ~p.1- 0.13 PCI/G 11/05/96 
2·U 96.06725 Pl•214 G 1.41 0.11 PC1/G 11/05/96 

-..:2:...:·U::.,_ __ -..:.96~.06=725!..=...:T:.:.L...:·ZOI=-· __ .::a _____ ___,.~--o..=:o.!l.f/6~. __ __!o~·~09~~PCV~ . .. ...... U./PS/96 
3·0 96.06726 AC·221 G 5.61 0.74 PC1/G 11/05/96 
3•0 96.06726 AM·241 G 4.89 0.64 
3•0 96.06726 IE·7 G 67.9 6,2 
3·0 96.06726 11·214 G 2.1 0.29 
3·0 96.06126 C0·60 G 0.66 0.66 
3·0 96.06726 CS•137 G Q.43 0.43 
3·0 96.06726 K·40 G 131. 12. 
3·0 96.06726 Mll·54 G 0.44 0.1 
3·0 96.06126 NA·ZZ G 0.1 0.14 
3·0 96.06126 P1·214 G 3.31 0.37 

PCI/G 
PCI/G 
PCI/Ci 
PCI/Ci 
PCI/G 
PCI/Ci 
PCI/G 
PCI/Ci 
PCI/G 

3•.0 96•06126 _TL·201 G 1.~33 Oo.1t .. PC~fG __ 
3•U ·96.06727 AC·221 G 
3·U 96.06127 AM·241 G 
3•U 96.06127 IE·7 G 
3·U 96.06127 81•214 G 
3•U 96.06127 C0·60 G 
3·U 96.06127 CS·137 G 
3·U 96.06127 IC·40 G 

2~63 O.U : .· . PCI/G 

2.06 
31.9 

1.01 
~-.;~Y- ~-.. 

0.6 
234. 

2.06 
3.2 
0.17 
o. 15 
0.09 

19. 

PCl/G 
PCI/G 
PCI/G 
PCl/G 
PCI/G 
PCl/G 

11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11!05/96 
11105/96 
11/05/96 
11105/96. 
11!05/96 . 

11!05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 

3.,_U. 96.~1a7~ M~-~~ , _ G , 0.16 ..... ·. · . 0.16 . >PCl/G : - .. 11105/96 
'·~_:;j•tf~~> · .. ·c, .. 1l. PCt/.a:.:~:·_··-lllOS/96 3•U 96.06727,.JIA~~z .. _ G 

3•U 96.06727 P8·214 G Z.06 2.06 PCl/G 11/05/96 
~3~·U::.,_ ____ ~96~.06~12~7_T~L~·~2~~---~G _____ ~0~.4~1~--~0~.0~7---~l/G 
4•0 96.06121 AC·221 G 1.28 0.27 PCl/G 
4•0 96.06121 AM•241 G 1.4 0.31 PCI/G 
4·0 96.06121 8E·7 G 49.1 4,1 PCI/G 
4•0 96.06728 11·214 G 1.31 0.21 PCI/G 
4·0 96.06121 C0·60 G 0.15 0.15 PCI/G 
4·0 96.06121 CS·137 G 0.25 0.06 PCI/G 
4·0 96.06721 K·40 G 96.6 9.3 PCI/G 
4·0 96.06121 MN·54 G ~;li -:;.. 0.09 PCI/G 
4·0 96.06721 NA·22 G 0.44 0.1 PCl/G 
4·0 96.06721 P8·214 G 2.77 0.35 PCl/G 

_4~·~0~--~96~·~06~721~~T~L·~2~·~--~G~----------~0~.44~-----0~.~0I~~PC1/G 
4•U 96.06729 AC·221 G 1.47 0.24 PCI/G 
4·U 96.06729 AM·241 G 3.76 0.5 PCI/G 
4·U 96.06729 IE•7 G 20.4 2.2 PCI/G 
4•U 96.06729 11·214 G 1.53 0.21 PCI/G 
4·U 96.06729 C0·60 G ":'1":~~-;GJ-._.. 0.15 PCI/G 
4·U 96.06729 CS•13l' G 0.32 0.06 PCI/G 
4•U 96.06729 IC•40 G 134. 12. PCI/G 
4•U 96.06729 MN·54 G 0.17 0.17 PCI/G 
4•U 96.06729 NA-22 G 0.36 0.01 PCI/G 
4•U 96.06729 PB·214 G 1.53 0.21 PCl/G 

..::4:...:·U=-----~96=:.;.06:::.:..;729::;_T.:.:L::...·=201:::... __ ~G--------=0:.:..42..::.=.. ____ ...;::0.:.:•0::.:.7 ___ ~1_/G 
5·U 96.06730 AC·221 G 2.98 0.43 PCl/G ,. . .. ...._, 
5·U 96.06730 AM·241 G ..... _ .• 9~26 0.56 PCIIG 
5•U 96.06730 BE·7 G 25.2 2.5 PCI/G 
5·U 96.06730 81•214 G 2.61 0.31 PCI/G 
5·U 96.06730 C0•60 G O. 11 -- 0.15 PCl/G 
5·U 96.06730 C$·137 G 0.2 0.05 PCI/G 
5·U 96.06730 IC·40 G 269. 21, PCI/G 
5·U 96.06730 MN·Sit G 0.06 0.09 PCI/G 

5•U 96.06730 NA-22 G 0.56 0.56 PCI/G 
,. . . 

11/05/96 
11/05/96 
11/05/96 
11/05196 
11/05/96 
11/05/96 
11105/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11!05/96 
11/05/96 
11/05/96 
11105/96 
11/05/96 
11/05/96 
11/05/96 
11/05/96 
11105/96 
11/05/96 
11!05/96 
11,05/96 
11/05/96 
11.'05/96 
11/05/96 
11;05/96 
11/05/96 
11/05/96 
11.'05/96 
11)'05/96 

11/05/96 



S•U 96.06730 P1·114 G 2.31 0.27 PCI/G 11/05/06 
-':5:-·U ___ --:96~.06::-=73~0:--:TL:-·-=-201~----G _ __. __ ......._...-....:::0-'-:.62~---'70"-'. 1~· _-.:..PC II~... . . 11/QS/96 

6-U 96.06731. AC:·2~ G 3.3 0.47 PCI/G 11/05/96 
6•U 96.06731 AM•241 ~ . .G .;..._,~ .. , ... O.Ol 0.56 PCl/G '1/05/96 
6·U 96.06731 11·7 G U~>W-'· -··- 35.4 3.4 PCI/G 11/05/96 
6·U 96.06731 11•214 G 2.43 0.29 PCI/G 11!05/96 
6·U 96.06731 C0·60 G O.t.Z 0.08 PCl/G 11/05/96 
6•U 96.06731 Cl•137 G 0.55 0.1 PCI/G 11/05/96 
6·U 96.06731 IC·40 G 241. 19. PCl/G 11/05/96 
6·U 96.06731 Mt1•54 G . :~ 0.01 0.09 PCl/Cl 11/05/96 
6-U 96.06731 NA•ZZ G ~~':""-' 0.25 0.25 PCl/G 11/05/96 
6•U 96.06731 PB·214 G 3.27 0.37 PCl/G 11/05/96 

....,6=-·U ___ --::96~·-=06~73=1-.:T-::-L-:·2==08=----:-G-----~0-:.62~ ....... .._..-..._. "':' 0="'_._-::-:11~-~-..... -_;PC.II_G,__, -~ .. J.1fg5/9f1 
7-U 96.06732 AC-221 G 3.04 3.04 PCl/G 11/05/96 
7·U 96.06732 AM-241 G 1 .37 0.36 PCI/G 11/05/96 
7•U 96.06732 BE-7 G 26.4 2.6 PCI/& 11/05/96 
7•U 96.06732 81·214 G 4.21 0.45 PCI/G 11/05/96 
7·U 96.06732 C0-60 G 0.74 0.74 PCI/G 11/05/96 
7·U 96.06732 CS-137 G 0.34 0.07 PCI/G 11/05/96 
7·U 96.06732 IC-40 G 203. 17. PCJ/G 11/05/96 
7•U 96.06732 MN·54 G lllllilil'iil!:l"'!.;;&!!!'!_ ........ ~. ·:~~!\... . 0.09 PCl/G 11/05/96 
7-U . 96.06732. liA-:ZZ G.. . .· . _·._. ' "&.:as ., 0.03'; . PPCl/' . . H/05196 
7-U 96.06n2 Pl-214 G 3.31 0.37 . PCI/G . ·. 11io5/96 
7·U 96.06732 TL·208 G 0.05 0.05 PCl/G 11/05.196 
8·0 96.06733 AC:-221 G ~P't-;~~--03 0.31 PCIIG 11/05/96 
8·0 96.06733 AM-241 G ....... - . ·4.29 0.57 PCI/G 11105196 

1•0 96.06733 8E•7 G 52.3 4.& PCI/G 11/05/96 
1·0 96.06733 81·214 G 1.41 0.21 PCI/G 11/05/96 

~ ....... , 

8·0 96.06733 C0·60 G ~ 0.06 0.15 PCI/G 11/05/96 
8•0 96.(16733 ~1~7., G .... '.: 0.43 . . O.Q7 .. · PCli:G 11,105/96· 
i-o 96~06733,JC·oftl , G · - 114: . 10: PCl/!1- . 1,i05/96 

·~'· a-0 96.o6733 MM-54 G "'- • .· · 0 01 0.09 PCl/G 11/05/96 I:MLIIL'Ht • ._ 8•0 96.06733 IIA-22 G -o ~ 0.1 PCI/G 11/05/96 
1·0 96.06733 Pl-214 G 2.46 0.29 PCI/G 11/05/96 
1·0 96.06733 Tl-208 G 0.3 0.07 PCl/G 11/05/96 
I·U 96.06734 AC-221 G .->'f:·· ·. 0.13 0.31 PCl/G 11/05/96 
I·U 96.06734 AM-241 G ~-·. 3.94 0.55 PCI/G 11/05196 
a-u 96.06734 8£•7 G 24. 2.S PCl/G 11/05/96 
I·U 96.06734 81·214 G 0.49 0.1 PCI/G 11/05/96 . ....,.. ... 
8-u 96.06734 C0-60 G o:;""'•' ·: ! 09 • O. 15 PCI/G 11/05/96 
I·U 96.06734 CS-137. G ~' 0:34 0.06 PCI/G 11/05/96 
I•U 96.06734 IC-40 G 130. 11. PCI/G 11!05/96 

a-u 96.06734 MN-54 G ·-=iP ~~~05 0.09 PCI/G 11/05/96 
8·U 96.06734 liA•2Z G 'o.29 0.29 PCl/G H/05/96 
8·U 96.06734 Pl·214 G ~..-~., •• ,).26 1.26 PCI/G 11/05/96 

_;I;,_·:,U..----...;96~.06~734~i,TL;,_·~208~---=G----1-III!,:-IIfl•~;,oo·ra,..;>lf~!f.~-0~. •-;:07;---~0:=:. 1=1~---:PCWP. 11/05196 
iG·O 96.06735 AC·221 G 2.12 0.39 PCl/G 1\/05/96 
IG•O 96.06735 AM-241 G 1.16 1.16 PCI/G 11/05/96 
IG·O 96.06735 BE-7 G 94.5 a.z PCI/G 11/05/96 
IG•O 96.06735 81·214 G 1.81 0.26 PCI/G 11/05/96 
BG·O 96.06735 C0-60 G 0.37 0.12 PCI/G 11/05/96 
iG•O 96.06735 CS-137 G 0.27 0.06 PCI/G 11/05/96 
IG~O. 96..06735-K-~40- 6- 147. 13. PC-JIG-- - HJfl5f96-
IG·O 96.06735 Mil-54 G t~··o~-12 0.09 PCl/G 11/05/96 
BG·O 96.06735 NA·ZZ G 0.76 0.13 PCl/G 11105/96 
BG•O 96.06735 PB-214 G 2.13 0.28 PCI/G 11/05/96 

~B~G-~0~-~_;";·;06;,;73;5~TL=-·.;2~08--~G-----~O=-=. 7:;:'----:0~·;:13;--::PCt/G 11/05/96 
BG-u 96.06736 AC-221 G 3.13 0.47 PCI/G 11/05/96 
BG·U 96.06736 AM-241 G ~.96 0.7 PCI/G 11/05/96 
BG•U 96.06736 BE·7 G 34.2 3.3 PCl/G. 11/05/96 

.-. 
!~: ·'. 
(' b' ' 



BG·U 96.06736 81·214 G 1.97 . 0.27 PCJ/G 11/0S/96 
IG•U 96.06736 C0-60 G 0.21 0.21 PCI/G '\1/0S/96 
BG•U 96.06736 cs-137 G 0.61 0.11 Pti/G 11/0S/96 
IG•U 96. 06736 K ·40 G 312. 25. Pti/G 11/05/96 
IG•U 96.06736 111-54 ' ~~-~!~02 0.09 PCI/G . 11/0S/96 
BG•U 96.06736 IIA·ZZ G . ·. - ·0.37 0.1 PCI/G 11/05/96 
IG·U 96.06736 "·214 G 2.04 0.32 PCI/G 11/05/96 
IG•U 96.06736 YL·ZOI G 0.41 0.09 Pti/G 11/05/96 

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

........ . ··~ _: ·", ' ; . ' -

,:·.;. .' ··. ~-
:: .. ·-:··.·: . _, '•':: -~. ..-··-. 



-··- CST QUALITY ASSURANCE REPORT ··--
Prepared b)': SRG on 5-Nov-1996 

RECiliEST NUMBER: 23730 MATRIX: IV ANALYST: SAMMY GARCIA 

~ER: Philip R. Freequez GROOP: ESH-20 MAIL-STOP: M887 PHONE: 7·0&15 

NOTEBOOK: PAGE: 

SL!fSARJ Of CONTROl. SIAM Of (!PEN (NO!f·BLINQ> OC SAMflES M WITH THIS BATCft 

SAMPLE 
NUM ANALYSIS 

00.22785 ts-137 
00.33114 CS-137 

ANALYTICAL 
RESULT 

0.11 
45.7 

ANALYTICAL 
UNCERTAINTY 

o. ,, 
3.2 

UNITS 

PCI/G 

PCI/G 

QC 

VALUE 

o.o 
42. 

. . 
... ,. ·· .. 

QC 

UNCERTAINTY 

1.4 

-~~-.- . -·~· . 

PROGRAM aDE: M306 

'-········· 

CCIMPLETION 
DATE WilE NT 

11/05/96 UNDER CONTROL 
11/05/96 UNOER CONTROL 

............... ~ ,, ............. ..... w ... 

SAMPLE ANALYTICAL 
RESULT 

ANALYTICAL 

UNCERTAUITY 

QC 

VALUE 

QC COMPLETION 
MUM ANALYSIS UMllS UNCERTAINTY DATE 

96.06814 CS-137 69.9 4.8 PCI/G 57.6 1.9 11/05/96 WARNING 2·3 SIG 
.. ~-; 

~ ·.. , .. -

REPORT NUMBER: 42180 -t+rrP'JI!',-+---
~lyst 

·.: •. <·-/··· ... ·.;,_.,_ 

-
.. 

PUt(. 
QA Offf~ · TeM Leader 

II ~~ff, 
I 

Date 

No Slq)le Discrepancfu Noted by Saq>le Manasement Section 

The cont.-ol stat~ of the preceedlng data was evaluated using the standard statisth:al crtterfa set forth fn 
'Oualtty Assurance for Health and Environmental CheMistry: 1992,' lA-12790-MS, Vol. 1, pp. 19·20 • 

.......................... ~·······~········--··-···-··-····························...._ ........... ... 
*'"·. J, 

:,\_· '' 
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lEP<laT ~AMNII 424)2 

····-- CST ANALYTICAL REPORT ·-·-
Prepared by: lOIIMSCIII on 5-0ec-1996 

ANALYSIS: 11·3 RECIUEIT IUtlfR: 23670 MATRIX: W ANALYST: RICHARD ROilNSOM 

euwta Philip I. Fraquez GR~a ESII·20 MAIL·STOP: MU7 PIICIII: 7·0115 

ANALYTICAL TECHNICIUEa Ll ANAL YT l CAL PIOC£DURE: IIOTEIOOIC: 

CUSTCIIEl SAMPLES: 

CUSTCIIEI SAMPLE ANALYTICAl AIIAL YT I CAL CCII' lET I 011 ...... 1U4111 RESULT UNCERTAINTY UNITS DATE 

1·0 96.06270 1342. 4. IICI/L 9/2'5196 
1·U 96.06271 8279. 10. IICI/L 9/2'5196 
2·0 96.06272 7569. 9. IICl/L 9/2'5196 
2·U 96.06273 4890. a. IICl/L 9!2'5196 
3•0 96.06274 714. 141. PCI/L 9!25196 
3•U 96.0627'5 671. 141. PCI/L 9!25196 
4·0 96.06276 &70. 142. PCl/L 9!25196 
4·U 96.06277 823. 142. PCI/L 9/2'5196 

S·U 96.06271 3711. 7. IICI/\. 9/25/96 
6·U 96.06279 14744. 13. ~IlL 9/25196 
7·U 96.06280 2896. 155. PCI/L 9/25196 
1•0 96.062.11 201. 137. PCI/L 9/25/96 
I·U 96.06282 2. 136. PCI/L 9!25196 

. IIG•.O .· 96·06211 246~. 134~ PCl/L.· : ·· .. 9/2'5~; 
. . 96.062i4. 

.., 

BG·U 361 • 139~ PCl/L · 9/26196 

. ;..;· ... _· .. ·.·.·. 
. .. ~--~:' 

;·.:· .... : .. _ .. 
1-:.:•·' -. 

.. ·. ' :~ ... 

II .. 

-~-.. ,_. 

~ 

PROG .M CQDE: 111306 
,_\ 

PAGE: 

p&tft\L ~) CCMIENT 

I 3'/·z.o f 'f '" R S:J~. o Jo,o 
':15!14. o ( 'l.o 
tf S'io,a (S,o) 

Dol-l (O•I~ o .:ta Oo.t4 
o.g+ ('·'" 
0 • 8 2.. ( 0 ,/'f 

3 -=i-f) & 1 0 (":JacJ 1 
t4"f4'f.o {fl.o) 

... ~::~ 1:.·:~ 
- e.::~s- (o "~ 

o.~ {0,14 . 

• .. <· 



: .. Page: OZ 
. ·· 

"**"**** CST QUALITY ASSUIAIICE REPatT ·····-· 
P~ed by: ROIINSCII on 5-oec-1996 

RECIJEST Nt.Jt101 236'1'0 MATliX: W ANALYST: RICKARD RCiliiSCil PROGRAM COOE: JG06 

OWNER: Pflt lip R. fr~z GR~: ESH·20 MAIL•STQP: M887 PHONE: 7·0815 

.. 
5\INBY Of CCiflR IIAM Of CPE! <IIOI·ILIII!) 9C SNf!LES lUI VITK THIS MTC!f 

SAMPlE AIIALnlCAL ANALYTICAL QC QC COMPLEIIOII - I£SII.T ~CERTAINTY UlfiTS VALUE ~CERTAINTY DATE CCIIEIIT 

00.34094 157. 135. PCI/L o.o 9/25/96 \IIOER COITRCI. 

00.34094 776. 141. PCI/L o.o 9/25/96 001' OF CONTROL 

00.34094 849. 142. PCl/L o.o 9/25/96 001' Of CONTROL 

00.34094 55. 136. PCl/L o.o 9/ZS/96 UNDER CONTRCX. 

00.34094 39S. 133. PCI/L o.o 9/25/96 UNDER CONTROL 
)0.34094 24. 136. PCI/L o.o 9/25/96 UNDER CONTROl 

00.34094 145. 135. PCI/L o.o 9/25/96 IJ!IOER CONTROl 
00.34094 304. 134. PCJ/\. o.o 9/ZS/96 UNDER CCIITROL 

00.34094 277. 134. PCI/L o.o 9/25/96 UNDER CONTROl 

00.34091 13512. 203. PCI/L 14014. 1401. 9/25/.96 UNDER CONTROl 

00.34091 13491. 203. PCI/L 14014. 1401. 9/25/96 UNDER CONTROl 

00.34091 14712. 207. PCl/L 14014. 1401. 9!2SJ96 UNDER CONTRCX. 
' 00.34091 13443. 202. PCI/L 14014. 1401. 9/25/96 UNDER CONTROL 

00.34091 13501. ZC)J. PCI/L 11t014 •. 1401. 9/25/96 UNDER CONTROl 

. 00.34091 13~ • 20,. • PCI/L. .14014. . , 1~0h:. ..9JZ5./96 . . UNDER aleitflOL ·· 
14071~ 14014. 

·'· .. ·. .. UNDER. coNTidt. •. 00.34091 . 205. PC I/\. 1401 •. 9/25/96 
00.34091 133n. 202. PCI/L 14014. 1401. 9/25/96 UNDER CCIITROL 

00.34091 14115. 207. PCI/L 14014. 1401. 9/25/96 liiDEit COIITROL 

S1.MHX Of COMTR STATUI Qf llJIIQ QC W!fL£1 RU!( WllM THIS lATCH 
. · .. ~. 

~ .. ,_ 
.!-::.:'" ... 

SAMPLE AIIAI.niCAL AIIALYTICAL 

lUI ltfSULT ~CERTAli'I'Y ~ns 

96.06268 17.252 0.216 IICI/L 
96;062i9"' 11~tr 0.197 NCI/L 
96.06411 11.156 0.194 ICI/L 
96.06639 17.756 0.211 IICI/L 
96.06640 15.146 0.209 IICI/L 

96.06843 14.987 0.201 IICl/L 

.. 



,~ 
-- .. '·.· 

.. .. 
-. .. ' '· 

r sr:z l~POll ~-~ 42452 -~'-..JV{ ~ 
Analyat Revt.W.r Te• LMder QA Officer 

l1.c2$~ }.':6\~jb t3:[.b[Cf~ I~ Lr, Lt~t, 
-·Date Date Date Date 

---····-:·.· ···.'.·.· .. _.·. ·-

·- '· _; . .,_:·· .. :'·. 

' ...... =~-.' ... . .. ··. 
llo s_..,le DfacrepMC:fH llotecl bv hllple ~t Section 

The control etatue of the prec:eedl111 data was evaluated Ulf1'11 the strdard statistical criteria Mt forth fn 
'Guallty .Auurence for Health end Erwlrorwental Ch•tstry: 1992,' LA·127'90·MS, Vol. I, pp. 19·20 • 
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REPORT NUMBER: 42163 

******·-· CST ANALYTICAL REPORT ••••••••••• 

Prepared by: tEA on 4·Nov·1996 

REQUEST NUMBER: 23730 MATRIX: BV ANALYST: RICHARD ROBINSON PROGRAM COOE: M306 
.·.··' ·· .. · ··.-

·· .. "; .:·.·· 

O'oiNER: Phf Up R: FresqU&i . 
·~ ·~ 

GRWP: ESH·20 PHONE: 7·0US 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE Ct14MENT 

1·0 96.06722 U-234 RAS 0.6697 0.0248 PCI/G 
1·0 96.06722 U·235 RAS 0.0283 0.0029 PCIIG 
1·0 96.06722 U-238 RAS 0.6902 0.0255 PCI/G 
1-U 96.06723 U-234 RAS 0.1744 0.0081 PCI/G 
1-U 96.06723 U-235 RAS 0.0058 0.0012 PCl/G 
1·U 96.06723 U·238 RAS 0.1567 0.0075 PCI/G 

~2~-0~----~9~6~.~~~72~4~U~-~~------R~A~S----------~0~.~2~~----~0~.~01~0=~--PC1/G 

2·0 96.06724 U-235 RAS 0.0083 0.0016 PCI/G 
2·0 96.06724 U-238 RAS 0.2144 0.0104 PCIIG 
2-U 96.06725 U-234 RAS 0.2618 0.0109 PCl/G 
Z·U 96.06725 U-235 RAS 0.0094 0.0014 PCl/G 

_;2·~U~----~9~6~.06~72~5~U~·~238~----~RA~S----------~0-.262~6------~0~.0~1~09~~PCI/G 
3·0 96.067260·234 RAS 1.166 0.0409 PCI/G 
3·0 96.06726 U-235 RAS 0.0427 0.004 PCI/G 
3·0 96.06726 U·238 RAS 0.975 0.0349 PCl/G 

3-U 96.06727 U-234 RAS 0.4824 0.018 PCI/G 
3·U 96.06727 U·235 RAS 0.0192 0.0022 PCI/G 

~3~·~U _______ 9~6~·~06~72~7~U~-238~--~--~RA=S~--------~0.~3~~~7 ______ 0~·~0-15~3--~PCI/G 
4·0 96.06728 U~234 RAS 0.1926 0.012 PCl/G 
4·0 96.06728 U·235 RAS 0.0092 0.0023 PCI/G 
4·0 96.06728 U-238 RAS 0.2593 0.0146 PCI/G 
4·U 96.06729 U·234 RAS 0.2293 0.0098 PCIIG 
4·U 96.06729 U·235 RAS 0.0113 0.0016 PCI/G 

-;4·~U~----~9~6~.06~n9~~U~·~238~----~RA~S~--------~0~.23~08~----~0~.0~0~98;--PCI/G 
5·U 96.06730 U-234 RAS 0.3166 0.0145 PCI/G 
5~u 96.06730 u-235_ RAs o.0124 . 
5·U 96~067'30 U·238 . · RAS . 0.2693 .· 

6·U 96.06731 U-234 RAS 0.3051 
6·U 96.06731 U·235 RAS 0.0131 
6•U- 96.06731 U·238 · RAS · 0,3129-· 
7·U 96.06732 U-234 RAS 0.2811 
7·U 96.06732 U·235 RAS 0.0113 

0<0019 . PCI}G . · 
• 0 • .01l1 . PCl/G 

0.0129 PCI/G 
0.0018 PCI/G 

·0;0\31- --Pti/G· 

0.0117 PCt/G 
0.0016 PCI/G 

11/04/96 83X 
11/04/96 83X 
1 1/04/96 83'1 
11/04/96 79X 
11/04/96 79X 
11/04/96 79X 
11!04/96 81X 
11/04/96 81X 
11/04/96 81X 
11/04/96 rn 
11/04/96 77X 
11/04/96 77X 
11/04/96 86X 
11/04/96 86X 
1 1/04/96 86X 
11/04/96 8SX 
11/04/96 ssx 
11!04/96 85X 
11/04/96 61X 
11104/96 61X 
11/04/96 61X 
11/04/96 85X 
11/04/96 8!)X 
11/04/96 85X 
11/04/96 64X 
11/04/96 61t" 
1 V04t96 . ·. 64X 

11!04/96 81X 
11/04/96 81X 

·11/04/•6- --au 
11/04/96 84% 
11/04/96 B4X 

7·U 96.06732 U·238 RAS 0.2874 0.0119 PCI/G 11/04/96 
~~----~~==~~-----7~--------~~~--~~~-

84X 
~­

-~ 

'8~ 
::,~- -- .. :.--.·~_ •. ::~.--·.3.~_-._-,"~------.~--~--'.'; __ .. .·,.. ::..... .. " . 0.1_923 , .. 0 •. 0097 ·-: PCI{!i •·· , •· _11(04/96_ 
a-o ~.06733 u-238 RAs · · .. . , ci:~:7 .. ~':~~~~ .... ;~!j:' ·:~;_:;·:: ~H;~;:: 
8·U 96.06734 U-234 RAS 0.3546 0.0143 PCIIG 11/04/96 sox 

( 



a-u 96.06734 U·235 RAS 0.0125 0.0017 PCI/G 11/04/96 BOX 
a-u 96.06734 U·23a RAS 0.3756 0 •. 915 PC.l/G 11/04/96 80X 
BG·O 96.06735 u-234 RAS . 0.407 0.0171 PCIIG 11/04/96 !7X 
BG·O 96.06735 U·235 RAS 0.0141 0.0022 PCl/G 11/04/96 &7X 
BG·O 96.06735 U·23a RAS 0.4026 0.017 PCI/G 11/04/96 87X 
BG•U 96.06736 u-234 RAS 0.3715 0.0174 PCl/G 11/04/96 59X 
BG·U 96.06736 U·235 RAS 0.0152 0.0024 PCI/G 11/04/96 59X 
BG·U 96.06736 U·23a RAS 0.3853 0.0179 PCI/G 11/04/96. 591 

,,, .. ·, 

;::_.;·· 
.. •. \ · .... : .. _, .. ··. 

~ ' 

.... ~ .. 
~·'. :: .. 



REPORT NUMBER: 42163 (continued) 

········- CST QUALITY ASSURANCE REPORT ***•••••• 

Prepared by: CEA on 4-Nov-1996 

REQUEST NUMBER: 23730 MATRIX: BV ANALYST: RICKARD ROBINSON 
·,·. __ ... · 

GRilJP: ESH-20 MA.IL- STOP:.· .. M887 
'---~~< ::-~ .· . 

-- PHONE: 7~0815 

NOTEBOOK: PAGE: 

:' :'· . ' -~-- -· "'•':;-

SUMMARY OF TRACER RECOVERt IN· CUSfao!ER AND QA sAMPt.ES -· · 
·-:_:_.: 

CUSTOMER CST SAMPLE AMOONT AMOONT COLLECTION 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE 

1·0 96.06722 U·232T 2.66 2.2078 PCI/SAMPLE 8/14/96 
1·U 96.06723 U·232T 2.66 2.1014 PCI/SAMPLE 8114/96 
2·0 96.06724 U·232T 2.66 2.1546 PCl/SAMPLE 8/14/96 
-u 96.06725 U·232T 2.66 2.0482 PCl/SAMPLE 8/14/96 

3-0 96.06726 U·232T 2.66 2.2876 PCI/SAMPLE 8/14/96 
3·U 96.06727 U·232T 2.66 2.261 PCl/SAMPLE 8/14/96 

4·0 96.06728 U·232T 2.66 1.6226 PCl/SAMPLE 8/14/96 
4-U 96.06729 U·232T 2.66 2.261 PCI/SAMPLE 8/14/96 
5·U 96.06730 U·232T 2.66 1.7024 PCl/SAMPLE 8/14/96 

6·U 96.06731 U·232T 2.66 2.1546 PCI/SAMPLE 8114/96 
7·U 96.06732 U·232T 2.66 2.2344 PCI/SAMPLE 8/14/96 
8·0 96.06733 U·232T 2.66 2.128 PCI/SAMPLE 8/14/96 

8·U 96.06734 U·232T 2.66 2.128 PCI/SAMPLE 8/14/96 
BG·O 96.06735 U·232T 2.66 2.3142 PCI/SAMPLE 8!14/96 
BG·U 96.06736 U·232T 2.66 1.5694 PCI/SAMPLE 8/14/96 
00.34906 96.06813 U·232T 2.66 2.1812 PCI/SAMPLE 8/14/96 

SUMMARY OF CONTROl STATUS OF OPEN CNON·BLIND> QC SAMPLES RUN WITK TKIS BATCH 

PROGRAM CODE: M306 

... -- .. 
.-_,_ 

--

COMMENT 

m 
m 
811 
77X 
861 
85X 

611 
851 
641 
811 
841 
sox 
BOX 
87X 
59X 
82l 

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 oc samples run with this. ~ample batch • 

. ~o QC ~ai!Jiles for th~~ ~onstituellt and il.atrl~ i).pe livflillsbt:e.' whil.f.n tST 

4 ••• -



SUMMRY Of CONTROL STATUS OF BL-IND QC SAMPLES RUM \IITII l111S BATCK 
. ' . ' . . . . . . . . . . ·. . .· . . . I ·. . . . : . . . . ,• - . I • . ·. ·' •.. · . ' . . . •. ~ ., ••• ~. 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preeeeding data was evaluated using the standard statistical criteria set forth fn 
•Quality Assurance for Health and Environmental Chemistry: 1992,' LA-12790-MS, Vol. 1, pp. 19·20 •• 

... : ..... 

·' ·.:.;..;· ... 
···.;. 

.": 1-.;,: .. ~. ·. . •.•. '.-.~-. 
... ·· 



REPORT NUMBER: 42212 

CST ANALYTICAL REPORT *****•••••• 

: .. , ·_. 

Prepared by: CEA on 12-Nov-1996 

REQUEST NUMBER: 23730 MATRIX: BV ANALYST: EDWARD GONZALES PROGRAM COOE: M306 

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

· .. _· ... ·'' .. 
~ . . . 

;,.· ··· .. ··.' 

CUSTOMER SAMPLES: 

CUSTQIIER SAMPLE ANALYTICAL AIIAL YTl CAL AIIALYTICAL Ca4PLETION 
NUM HUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE CC»!MENT 

1-0 96.06722 PU-238 RAS 0.0006 0.0005 PCl/G 11/'\2/96 71X 
1·0 96.06722 PU·239 RAS 0.0047 0.0011 PC JIG 11/12/96 71X 
1-U 96.06723 FU·238 RAS 0.006 . 0.0013 PCI/G 11/12/96 54 X 
1-U 96.06723 PU·239 RAS 0.011 0.0017 PCI/G 11/12/96 54 X 
2-0 96.06724 PU·238 RAS 0.0023 0.0008 PCI/G 11/12/96 69X 
2-0 96.06724 PU·239 RAS 0.0041 0.0011 PCi/G 11/12/96 69X 
2·U 96.06725 PU-238 RAS 0.0021 0.0006 PCI/G 11/12/96 82X 
2·U 96.06725 PU-239 RAS 0.0073 0.0011 PCI/G 11/12/96 82X 
3·0 96.06726 PU-238 RAS 0.0107 0.0032 PCl/G 11112/96 23X 
3-0 96.06726 PU·239 RAS O.On6 0.0084 PCI/G 11/12/96 23X 
3-U 96.06727 PU-238 RAS 0.0048 0.0011 PCI/G 11/12/96 59X 
3-U 96.06727 PU-239 RAS 0.0225 0.0024 PCJ/G 11/12/96 59X 
4-0 96.06728 PU-238 RAS 0.0009 0.0007 PCI/G 11/12/96 78X 
4-0 96.06728 PU-239 RAS 0.0025 0.001 PCI/G 11/12/96 78X 
4-U 96.06729 PU-238 RAS 0.0571 0.0045 PCI/G 11112/96 44X 
4·U 96.06729 PU·239 RAS 0.1497 o.o08 PCI/G 11!12/96 44X 
s-u 96.06730 PU·238 RAS o.o 0.0002 PCl/G 11/12/96 61X 
s-u 96.06730 PU-239 RAS 0.0132 0.0017 PCI/G 11/12/96 61X 
6-U 96.06731 PU-238 RAS 0.004 0.0008 PCl/G 11/12/96 86X 
6-U 96.06731 PU·239 RAS 0.0089 0.0012 PCl/G 11/12/96 86X 
7-U 96.06732 PU·238 RAS 0.0029 0.0009 PCI/G 11/12/96 59X 
7·U 96.06732 PU-239 RAS 0.0142 0.002 PCI/G 11/12/96 S9X 
8-0 96.06733 PU-238 RAS 0.0005 0.0004 PCI/G 11/12/96 nx 
8·0 96.06733 PU-239 RAS 0.0022 0.0008 PCI/G 11/12/96 72X 
8-U 96.06734 PU-238 RAS 0.0008 0.0005 PCI/G 11!12196 6SX 
8-U 96.06734 PU-239 RAS 0.0046 0.001 PCI/G 11!12/96 65X 
BG·O 96.06735 PU·238 .. RAS 0.0249 0.003 PCI/G 11/12/96 63X 
BG·O 96.06735 PU·239 RAS 0.0511 0.0043 Ptl/G 11112/96 63X 
BG·U 96.06736 PU·238 RAS . 0_.0006, 0.0004 .. PCl/G,:. 11/~2/96- 74X-c 

. 96~{)6736. Pti~239 ··. . ·0.0078 . 
.. ·. ''o~Cioit:· :Ptl/G•·· .. ri/12!96· . . 74X . BG~U ·RAS. ... , 

********•***********************************************************************************•***********************-•** 



REPORT NUMBER: 42212 (continued) 

•••••••••• CST QUALITY ASSURANCE REPORT ••••*** .. 

Prepared by: CfA on 12·Nov·1996 

.· ... :·'· .. ··.•'.": .·.; ···, 

REQUEST NUMBER: 23730 MATRIX: BV ANALYST: EDWARD GONZALES PROGRAM CODE: M306 

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

NOTEBOOIC: PAGE: 

.:.;.. 
...... : ....... ": .. . . ... :j<" •:; . 

SUR~RY OF TRACER RECOVERY IN CUSTOMER ANQ QA SAMPLES 

" 
CUSTOMER CST SAMPLE AAOUJIT AMOUNT COLLECTION 

NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE COHHENT 

1·0 96.06722 FU·242T 3.89 2.7619 PCI/SAMPLE 8!14/96 71X 
1·U 96.06723 PU·24,2T 3.89 2.1006 PCI/SAMPLE 8/14/96 54 X 
2·0 96.06724 PU·242T 3.89 2.6841 PCI/SAMPLE 8/14/96 6~ 

2·U 96.06725 PU·242T 3.89 3.1898 PCl/SAMPLE 8114/96 821 
3-o 96.06726 PU·242T 3.89 0.8947 PCI!SAMPLE 8/14/96 23l 
3-U 96.06727 PU-242T 3.89 2.2951 PCI/SAMPLE 8/14/96 59l 
4-0 96.06728 PU·242T 3.89 3.0342 PCI!SAMPLE 8!14/96 781 
4-U 96.06729 PU·242T 3.89 1.7116 PCI!SAMPLE 8/14/96 44l 
5-U 96.06730 PU·242T 3.89 2.3729 PCI!SAMPLE 8/14/96 61X 
6-U 96.06731 PU·242T 3.89 3.3454 PCI/SAMPLE 8/14/96 86X 
7·U 96.06732 PU·242T 3.89 2.2951 PC I! SAMPLE 8/14/96 5~ 

8·0 96.06733 PU·242T 3.89 2.8008 PCI/SAMPLE 8/14/96 72X 
8·U 96.06734 PU·242T 3.89 2.5285 PCI/SAMPLE 8/14/96 65X 
BG·O 96.06735 PU·242T 3.89 2.4507 PCI/SAMPLE 8/14/96 63X 
BG·U 96.06736 PU·242T 3.89 2.8786 PCI/SAMPLE 8/14/96 74X 
00.34716 96.06810 PU·242T 3.89 3.501 PCl/SAMPLE 8/14/96 90X 

SVKMARY OF CONTROL STATU$ OF OPEN CNON·BLIND> OC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL • ANALYTICAL QC 

VALUE 
QC COMPLETION 

NUM ANALYSIS RESULT UNCERTAINTY UNITS UNCERTAINTY DATE COMMENT 

-0:08731 PCI/SAMPLE 3.2 0.1 11/12/96 UNDER CONTROL 

·"': 

SAMPLE ANAL YTI. CAL ANALYTICAL QC QC COMPLETrON ..... 



NUM ANALYSIS 

96.06810 PU-238 
96.06810 PU-239 

REPORT NUMBER: 42212 

RESULT UNCERTAINTY UNITS 

8.211 
7.034 

lf![t_ft 
Analyst 

ll/t"'(?b 
Date 

0.2122 PCI/G 
0.185 PCI/G 

~ Rev1ewer 

)1•1 "\• jb 
Date 

VALUE UNCERTAINTY 

.. ,· 

9.6 
8. 

Team Leader 

0.33 
0.26 

1\\ l$L 
Date · 

, . . ·. .:., .·· 

DATE COMMENT 

11/12/96 OUT Of CONTROl 
11/12/96 OUT Of CONTROL 

i!ft/1 (.. 
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-~S, Vol. 1, pp. 19·20. 

*********~:*1H*******"'**W:*!*!Irll!~:~*.~*·•··········~~·······~················,...,···~~,********.**,********************"'* 
.. 
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REPORT HUMBER: 42188 
. ._..,. 

····-··- CST ANALYTICAL REPORT ........... 

Prepared by: KLAO on 6·Nov·1996 

REQUEST NUMBER: 23742 MATRIX: IV ANALYST: AAS PROGRAM CODE: M306 

OWER: Pht l fp lt. Fresquez GROOP; ESH·20 MAJL•STOP; M887 !!HONE: 7·0815 

NOTEIIOOK: CST9130 PAGE: 64 

CUSTC»ER SAMPLES: 

CUSTI:ItER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL CCII'LETICII 

NUM lUI ANALYSIS TECHIIJQUE RESULT UNCERTAINTY UNITS DATE CCIICENT 

1·0 96.06~17 AS .ETYAA <.0.2 UG/G 10/10/96 

1•0 96.069i7:1fG . oCVIJ.. <OA .· .•. ~UG/15 -·~ . ·'·· .. 11/01/96 .. .. 

1·0 '96~06917 sE ETVAA 0.2 0.1 UG/Cl 10!15/96 

1·U 96.06918 AS ETVAA < 0.2 UGIG 10/10/96 

1•U 96.06918 HG CVAA < 0.1 UG/G 11/01/96 

1•U 96.06918 SE ETVAA 0.4 0.1 UG/G 10/15/96 

2·0 96.06919 AS ETVAA < 0.2 UGJG 10/10/96 

2·0 96.06919 HG CVAA < 0.1 UG/G 11/01/96 

2·0 96.06919 SE ETVAA 0.3 0.1 UGJG 10!15/96 

z.au 96 .• Q6920•cA$ :'•:. ETYAA <'0.2 ·-' UG/Ir,··. ·· .. 10/i.0/96 
. .. ·. 

2·U ·. · -96~'06920:1tG .. · .·· cvAi.· ;\ ._ .• < 0 . .;1 UG/G ... -· 11/01196 -"·'··.; 

2-u 96.06920SE ETVAA 0.2 0.2 UG/G 10/15/96 

3•0 96.06921 AS ETVAA < 0.2 UG/G 10/10/96 

3·0 96.06921 HG CVAA < 0.1 UG/G 11!01/96 

3·0 96.06921 SE ETVAA 0.2 0.1 UG/G 10/15/96 

3-U 96.06922 AS ETVAA < 0.2 UG/G 10/10/96 

3·U 96.06922 HG CVM < 0.1 UG/G 11/01/96 

3·U 96.06922 SE ETVM 0.2 0.1 UG/G 10/15/96 

4-o 96.06923 AS ETVM < 0.2 UG/G 10/10/96 

4·0 96.06923 HG CVM c 0.1 UG/G 11/01/96 

4·0 96.06923 SE ETVM 0.2 . 0.1 UG/G 10/15/96 

4·U 96.06924 AS ETVM < 0.2 UG/G 10/10/96 

4-U 96.06924 IIG CVM c 0.1 UG/G 11/01/96 

4•U 96.06924 SE ETVAA 0.1 0.1 UG/G 10/15/96 

5·U 96.06925 AS ETVAA 0.2 0.2 UG/G 10/10/96 

5·U 96.06925 HG CVM < 0.1 UG/G 11/01/96 

5·U 96.06925 SE ETVM 0.4 0.1 UG/G 10/15/96 

6·U 96.06926AS ETVM 0.2 0.2 UG/G 10/10/96 

6·U 96.06926 HG CVM < 0.1 UG/G 11/01/96 

6•U-- 96.06926.$1. E-TVAA- 0..3·· 0.1- UG/G· 10115/96--

7•U 96.06927 AS ETVM < 0.2 UGiG 10/10/96 

7·U 96.06927 HG CVM < 0.1 UG/G 11/01/96 

7·U 96.06927 SE ETVAA 0.4 0.1 UG/G 10/15/96 

a-o 96.06928 AS ETVAA < -o~z-- -- --- ·-·-----UG/G 10/10/96 

8·0 96.06928 HG CVM < 0.1 UG/G 11/01196 

a-o 96.069~& SE ETVAA o.z 0.1 UG/G 10/15/96 

a-u 96.06929 AS ETVM 0.2 0.2 UG/G 10/10/96 

~t~ 



. . 

a-u 
a-u 
IG·O 
IG•O 
IG·O 
IG·U 
IG•U 
IIG·U 

96.06929 KG 
96.0(1129 R 

96.06930 AS 
96.06930HG 
96.06930 Sl 
96.06931 AI 
96.06931 Ill 
96.06931 • 

CVAA 
.. , ~rv~· 

ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER 
NUN 

1·0 
1·0 
1·0 
1-u 
2·0 
2·U 
3·0 
3-U 
4·0 
4·U 
5·U 
6•U 

7·U 
1·0 
I•U 
BG•O 
IG·U 

SAMPLE 
11M 

ANALYTICAL 
ANALYSIS JECKNlQUE 

96.06917 AI 
96.06917 Ill 
96.06917. 
96.06911 HG 
96.06919 KG 
96.06920 HG 
96.06921 HG 

96.069Z2 HG 

96.06923HG 
96.06924 KG 
96.06925 HG 
96.06926 KG 
96.06927 HG 
96.06928iiG 
96.06929 HG 

96.06930 KG 
96.06931 HG 

ETVAA 
CVAA 
ETVAA 

CVAA 
CVAA 
CVAA 
CVAA 
CVAA 
CVAA 
CVAA 
CVAA 
CVAA 
CVAA 

:CVAA ... 
CVAA 
CVAA 
CVAA 

MATRIX SPIKES' 

· .. ·· .-··­
..... . :.·. 

WSTCJER' ~lE; . :<''}'' AHALYTICAI;. :•.;.; ., 
lUI .,, ·'·''u ''~:·'AliAL~sts'·-ttciiNlaUE . 

;.o 
1·0 
1·0 

96.06917 AS 

96.06917 HG 
96.06917 SE 

ETVAA 
CVAA 
ETVAA 

UGIG c 0.1 
... Jt.z 
< 0.2 
< 0.1 

0.1 UG/G m:e.:· •c~ •••• r ......... ~ ..... . 

11/01/96 
10/15/96 
10/16/96 
11/01/96 
10115/96 
10/16/96 
11/01196 
10!15/96 

0.2 
< 0.2 
< o., 

0.2 

ANALYTICAL 
RESULT 

< 0.2 
< 0.1 

0.2 
c 0.1 
c 0.1 
< 0.1 
< o.t 
< 0.1 
< 0.1 
< 0.1 
c 0.1 
< o.t 
c q.J 

. c 0.1. 
c 0.1 
< 0.1 
c 0.1 

4.9 
0.973 
4.9 

UG/G 

UGIG 
0.1 UG/G 

UG/G 

UG/G 
O. 1 UG/G 

ANALYTICAL 
UNCERTAINTY 

0.1 

. :::AHiJUiiT .. 
RECOVERED 

5.1 
0.9 
4.7 

UNITS 

UG/G 
UG/G 
IJGIG 
UG/G 
UG/G 

UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UGIG 
UG/G 
UG/G 
UG/G'' .. 
UG/G 
UG/G 
UGJG 

COHPLETION 
DATE 

10/10/96 
11/01/96 
10115/96 
11/01/96 
11/01/96 
11/01!96 
11/01/96 
11/01/96 
11/01/96 
11/01/96 
11/01/96 
11101/96 
11/01/96. 
11tOV96. · 
11/01;'96 
11/01/96 
11!01/96 

· .. ' . · CCIIPtETIOii ' 
OMtts· -"·' · · ··· ~~tar 

UG/G 
UG/G 
UG/G 

10110/96 
11/01/96 
10115/96 

COMMENT 

********************************************************************************************************************* .... 

• ,..t. 



REPORT Nl.ltBEit: 42181 (continued) 

.......... CST.CIUALlTYASSURANCE REPoRT ··--
Preptred by: ICLAO on 6·Nov·1996 

REQUEST NUMBER: 23742 MATRIX: IV AMAL YST: AAS PROGRAM COOE: M306 

OWNER: Philip R. Fresquez GRCXJP: ESH·20 MAlL·STOP: M887 PHONE: 7·0815 

NOTEBOOK: CST9130 PAGE: 64 

S!J!WT OF CONTROL STATUS OF OPEN CNON·BL!NO) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL CIC QC toiiLETION .... ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE W4MEMT 

00.00580 AS 5. 2. UG/G 3.1 0.3 10!15/96 UNDER CONTROL 
00.00580 SE < 1000. NG/G 2~. 10!16/96 UNDER CONTROL 

}.35052 HG 5.3 o. 1 UG/L 5.85 1. 11/01/96 UNDER CONTROl 

.·.; 

SYMMARY OF QQNTRQL STATus OF BLJMQ QC SAMfLES RUN WITH THIS BATCH 

There were no btfnd Quality Control Nterials rU'\ with the sllq)ln reported above for one of the following reasons: 

·._ .. 
_L Only Open (non·bl inc:!) QC aaq2les rU'\ with this s~le batch. 

No cc aar.:la Mol' wfth this s!!!!!pte batch. 

No QC s~let for this constituent and .atrfx type available wfthfn CST 

REPORT NUMBER: ~2188 ~~'-~ 
Analyst 

11-it-1(., n/7/ft, 
I 

Date Date 

No S~le Dfsc:repancfes Noted by S&~~Pte Mana;ement Section 

·, . 



~--· . . :~ . . : .. 

. --~. ·: .... ·- i:.;.:<-.. _--·· .. : ....... 

REPORT NUMBER: 41943 

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

Prepared by: lMS on 15·0ct·1996 

REClJEST MUM&ER: 23742 MATRIX; IV ANALYST: IMS ,.· PROGRAM COOE: M3n6 

~ER: Philfp R. Fresquez MAIL•STOP: M887 PHONE: 7·0815 

NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UlllTS DATE C(Jtoi(ENT 

1·0 96.06917 PI lCPMS 4.4 0.3 UG/G 10/10/96 
1·0 96.06917 sa ICPMS 0.4 0.3 UG/G 10/10/96 
1·U 96.06918 PI ICPMS 0.6 0.3 UG/G 10/10/96 
1·U 96.06~18 sa ICPMS < 0.3 UG/G 10/10/96 
2·0 96.06919 PI ICPMS 0.9 0.3 UG!G 10/10/96 
2·0 96.06919 sa ICPMS < 0.6 UG/G 10110/96 
2·U 96.06920 PI ICPMS 0.8 0.3 UG/G 10/10/96 
2-U 96 .• 06920 sa ICPMS < 0.3 UG/G 10/10/96 
3·0 96.06921 PI ICPMS 0.5 0.3 UG/G 10/10/96 
3·0 96.06921 SB ICPMS < 0.3 UG/G 10/10/96 
3•U 96.06922 PI ICPMS 0.6 0.3 UG/G 10/10/96 
3-U 96.06922 SB ICPMS < 0.3 UG/G 10/10/96 
.4..,0 ·.· 96~06923 .PB ,; . lCPMS -0~6 D•l: UG/~,; "• .1.QJ 1.0/96 . 

96~o6923· sa < 0.3 
--.:·.:. ···, 1ono.i% · 4-0 · ICPMS. \JG/G ·.• 

4·U 96.06924 PI lCPHS 1.2 0.3 UG/G 10/10/96 

4·U 96.06924 sa ICPH5 < 0.3 UGIG 10/10/96 
s-u 96.06925 PI ICPMS 0.7 0.3 UG/G 10/10/96 
s-u 96.06925 58 JCPHS c 0.3 UG/G 10/10/96 
6-U 96.06926 PI ICPMS 0.6 0.3 UG/G 10/10/96 
6•U 96.06926 sa lCPMS < 0.3 UG/G 10!10/96 

1·.U-· .. 96_. O{l~~7 ;~B. ... : ltj)M_S · 
..·-~ 

~ 0.4 · .. Q .• ~ ·:-:::· .10!10/96- ... ' .... , .. 
:,.' ,·_·1Q.tJ0/96 7•U 9.6~069al.:~,: ICPMS: 

·-·· -C ttl 
·. 

.-.. · ~--

8·0 96.06928 PI ICPHS 0.7 UG/G 10/10/96 
8·0 96._06928 58 ICPHS < 0.3 UG/G 10/10/96 
8·U 96.06929 PI ICPMS 0.9 0.3 UG/G 10/10/96 
8·U 96.06929 58 ICPH5 < 0.3 UG/G 10/10/96 

BG·O 96.06930 PB ICPMS 0.4 0.3 UGIG 10/10/96 

BG•O 96.06930 58 ICPM5 < 0.3 UG/G 10/10/96 

BG·U 96.06931 PI lCPMS 0.7 0.3 UG/G 10/10/96 
- 111-U- -96:0()931" sa- ICPHs· c o~r UG/G 10/10/96 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL C~PLETlON 

MUM MUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY l.'NITS DATE CIHIENT 

. : .. ·. 

~~~ 



1·0 96.06917 PI ICPMS 4.1 0.3 UG/G 11)"0196 
1·0 96.06917 S8 lCPMS 4 0.3 UG/G 10/10/96 

\TRIX .. SP.JICES". .,. __ 

•. •-o.:•·.,.,• · .. ,:. .. .,. __ .. __ ,··. 
~-- . 

CUSTC»>ER SAMPLE ANALYTICAL AMOOMT AMOONT Ct»>PLETI 011 
NUM NLM ANALYSIS TECHNIQUE SPIKED RECOVERED UNITS DATE CC114ENT 

1·0 96.06917 PI ICPMS 4.9 1.4 UG/G 10/10/96 
1·0 96.06917 sa ICPMS 4.9 3.7 UG/G 10/,10/96 

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

·;.·._· .. ..; .. ';' ·. '.. 

.. - -~' .. -. ' . . . ~~: 
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REPORT N~BfR: 41943 (continued) 

*"**~****. CST QUALITY AS$URANCE REPORT ·······-
.-. :'· ~ .... .. :, .. -

.... · .. _,~:~: . .. . . . ... ! 
•""'. :";~ ... .•. ..~'. 

REQUEST NUMBER: 23742 MATRIX: . IV ANALYST: IMS PROGRAM COOE J M306 

OWNER: Philip R. Fresquez 

NOTEBOOK: PAGE: 

$UMHARY OF CQNTROL STATU$ OF 9fEN (NON·BLlNO) OC SAMPLES RUN WITH THIS BATCH 

SAMPLE QC COMPLETION 
NUM ANALYSIS 

ANALYTICAL 
RESULt 

ANALYTICAL 

UNCERTAINTY UNITS 

QC 

VALUE UMCERTAINTY DATE C04MENT 

00.00580 PB 
oo.oosao sa 

16. 
< 300. 

0.3 UGJG 
NG/G 

$UMMARY OF CONTROl STATUS OF BLINQ OC SAMPLES RUN WITH THIS BATCH 

13. 
40. 

2. 10/10/96 UNDER CONTROL 
10/10/96 UNDER CONTROL 

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

~ Only qualitative data requested 

V Only Open (non-blind) QC sarnples run with thfs sarnple batch. 

No QC s~les run with this S811J1le batch • 

. No QC san.,l~ for tM.s consthuen~ anc:j matrix :type avaiJ!Ible ~it~in esT 
: . · .. :_ ·. ·: . ·. . .. ·., : .· . · .... ·· .. ·. . '·. - .... · . . .,-: .. ,·· .. _,·,.- .. ~·: .. ··.·: ": -~·· .. · ... 

REPORT NUMBER: 41943 I~ 
Analyst '~ QA Officer 

.. : ... : .. 
..\· ,_.,,;·~:: .•... ,_ ... 

No SBq)le Discrepanc:les Noted by Sa~le Management Section 

The control status of the preceedi~ data was evaluated using the standard statistical crfterfa set forth In 



REPORT NUMBER: 42199 

<·. · ... < .•·. •' ·.· ... ,.· 

CST ANALYTICAL REPORT .. •. ·····~**'*** · .... 

REQUEST NUMBER: 23742 MATRIX: IV AIALYS'I': OES PROGRAM COOE: M306 
; •.. · .• .... ~. . "'.= 

<MIER: Phfltp.a.)resque~< ,:_: 'ROOP: ESH·ZO ,. ·- MAil·stOP~ M8i57 PitONEi 7·0afS):',/.:- --"> 

NOTEBOOK: 9138 PAGE: 60 

CUSTOMER SAMPLES: 

CUSTCJWt SAMPLE ANALYTICAL ANAL Y'l' I CAL ANALYTICAL ca4PLETICIII 

NUM NUN ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE 

1•0 96.06917 AG lCPES c 0.25 UG/G 10/07/96 

1·0 96.06917 8A ICPES 17.5 0.6 UG/G 10/07/96 

1•0 96.06917 BE ICPES < 0.125 UG/G 10/07/96 

1·0 96.06917 CD ICPES < 0.25 UGIG 10/07/96 

1·0 96.06917 CR ICPES < 1.25 UG/G 10/07/96 

1·0 96.06917 cu ICPES 2.1 1.63 UG/6 10/07/96 

1·0 96.06917 Nl ICPES 18.3 2.25 UG/6 10/07/96 

1·0 96.06917 TL . ICPES < 20.7 UG/G 10/07/96 

1·0 96.06917 ZN ICPES 16.6 z. UG/G 10/07/96 

1·U 96.06918 AG lCPE$ < 0.25 UG/G 10/07/96 

1•U 96.06918 lA ICPES 40.3 z. UG/G 10/07196 

1·U 96.06918 BE ICPES < 0.12~ UG/G 10/07/96 

1·U 96.06918 CD lCPES < 0.25 UG/G 10/07/96 

1·U 96.06911 Cl lCPES < 1.63 UG/G 10/07/96 

1·U 96.06911 cu ICPES 9.55 1.63 UG/G 10/07/96 

1·U 96.06918 NI ICPES < 2.25 UG/G 10/07/96 

1·U 96.06918 TL lCPES < 20.7 UG/6 10/07/96 

1•U 96.06911 Zll ICPES 38. 2. UG/G 10/07/96 

z-o 96.06919 AG ltPES < 0.25 UG/G 10/07/96 

2·0 96.06919 lA ICPES 25.3 . 1. UG/G 10/07/96 

2·0 96.06919 II ICPES < 0.125 UG/G 10/07/96 

2·0 96.06919 CD ICPES < 0.25 UG/G 10/07/96 

2·0 96.06919 Cl ICPES < 1.25 UG/G 10/07/96 

2-0 96.06919 cu ICPES 3.2 1.6 UG/G 10/21/96 

2·0 96.06919 Nl ICPES < 2.25 UG/G 10/07/96 

2-0 96.06919 TL ICPES < 20~75 UG/G ... .. 10/07/96 
·.··: 

't~ : .. uGJG·': ;_ '·10/0i/96 2•0 96.06919 ZJI ltPE~ .. ' 27~7. . . ·'· 

2-u 96.06920AG ICPES < 0.25 · UG/G 10/07/96 

2·U 96.06920 8A ICPES 40.1 0.8 UG/G 10/07/96 

2-U 96.06920 IE ICPES < 0.125 UG/G 10/07/96 

2-U 96.06920CD ICPES < 0.25 UG/G 10/07/96 

2-U 96.06920ctl tCPES < 1.25 UG/G 10/07/96 

2-U 96.06920 cu ICPES 7.77 1.63 UG/G 10/07/96 

2-U 96.06920 Ill ICPES < 2.25 UG/G 10/07/96 
2;.;1.);' : . ~· ,. , <: 96.:o692o 'i~;-:.,:_ ,:. ICPES < 20.7 

.. 
" ·-·-:~::i:~:~.:::: ·>.::-·.:~rii~~· ... ···.:··· .. , . .. . 

· ~~06mrt• -. . !.~ .... ·,. .... : .. ··."· ... 

Z·U 
.···;· ....... ·· ... :.· 

lCPES'-
... 44~3 .. ... 2. 

3·0 96.06921 AG lCPES 0.57 0.25 UG/G ,0/07/96 

7 ! - .- ') 
" .. I 

COMMENT 

,. 

~"' 



3·0 96.06921 8A lCPES 10.9 
3•0 96.06921 IE JCP£S < 0.125 
3·0 96.06921 CD ICPES < 0.25 
3·0 96.06921 CR ICPES < 1.25 
3·0 96.06921 CU ICP£S 4.65 
3·0 96.06921 II ICPES < 2.25 

0.2 UG/G 
UG/G 
UGJG 
IJG/G 

1.63 . IJG/G 

UG/G 
3·0 96.06921 TL ICPEI. < 20 ... 7 . UG/G . 

~~:-:7.~:-'----::'::;.;:~·~~9=2;;-:-:·~::-G---'-:..;.·:-;:~:::P=-=:::-:·-__,_ __ <36~o=-=:=~;:--_.;;_-.;..;:C..::i:..:··:..;.·· ....;.._:~:·· .. 

10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/0'7/96 
10/07:196 .. 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 

3·U 96.06922 8A ICPES 38. 2. UG/G 
3·U 96.06922 BE ICPES < 0.125 UG/G 
3·U 96.06922 CD ICPES 0.34 0.25 UG/G 
3·U 96.06922 CR lCPES < .J .25 UG/G 
3-U 96.06922 CU lCPES 10.9 1.63 UG/G 
3·U 96.06922 Nl lCPES < 2.25 
3;oU ' ... 96 .. 06922 TL~:e, JCPE$ 
3·U 96~0692Z:tii. . .. ·' ICPES 

4·0 96.06923 AG ICPES 
4•0 96.06923 8A ICPES 
4•0 96.06923 BE lCPES 
4·0 96.06923 CD lCPES 
4·0 96.06923 CR lCPES 
4-0 96.06923 CU ICPES 
4•0 96.06923 Nl ICPES 
4·0 96.06923 TL ICPES 
4·0 96.06923 2M ICPES 
4·U 96.06924 AG ICPES 
4•U 96.06924 lA ICPES 
4·U 96.06924 BE lCPES 
4·U 96.06924 CD lCPES 
4•U 96.06924 CR lCPES 
4·U 96.06924 CU ICPES 
4-U 96.06924 Nl ICPES 
4-U 96.06924 TL ICPES 
4-U 96.06924 2M · ICPES 
5-U 96.06925 AG lCPES 
5-U 96.06925 lA ICPES 
5·U 96.06925 BE ICPES 
S•U 96.06925 CD lCPES 
5·U 96.06925 CR ICPES 
5·U 96.06925 CU ICPES 
S•U 96.06925 IU ICPES 
S•U 96.06925 TL ICPES 
S·U 96.06925 2M ICPES 
6·U 96.06926 AG ICPES 
6·U 96.06926 lA lCPES 
6·U 96.06926 IE lCPES 
6-U 96.06926 CD ICPES 
6·U 96.06926 CR ICPES 
6·U 96.06926 CU ICPES 
6·U 96.06926 Ml ICPES 
6-U 96.06926 TL lCPES 
6~U 96.~26 .ZM .lCPES ·. 
T*U 96.;06927 AG ICPES .. 

7-U 96.06927 8A lCPES 
7·U 96.06927 IE ICPES 
7·U 96.06927 CD ICPES 
7·U 96.06927 CR ICPES 

l•U 96.069Z7 CU ICPES 
7·U 96.06927 Nl lCPES 

... : ~--~ :. 
·~ •• :- -.~." .-.. I -:.: •·::... •- • ~ ... :: '.·,>. 

:s&:' .. 
0.35 

20.2 
< 0.125 
< 0.25 
< 1.25 

2.21 
< 2.25 

< 20.7 
24.6 

< 0.25 
24.7 

< 0.125 
0.31 

< 1.25 
7.2 

< 2.25 
< 20.7 

22.2 
< 0.25 
56.8 

< 0.125 
< 0.25 
< 1.25 
14.5 

< 2.25 
< 20.7 

59.1 
< 0.25 
35.1 

< 0.125 
< 0.25 
< 1.25 

9.92 
< 2.25 

< 20.7 
43~.6 

< 1l.2S 
57.8 

< 0.125 
< 0.25 
< 1.25 

10.9 
< 2.25 

...... _,,. __ _ UG/G ... · 
UGI&o .. ;-··· 

2. UG/G 
0.25 UG/G 
0.9 UG/G 

UG/G 
UG/G 
IJG/G 

1.63 UG/G 
UG/G 
UG/G 

3.5 UG/G 
UG/G 

1.4 IJG/G 
UG/G 

0.25 UG/G 
UG/G 

1.63 UG/G 

2. 

2.2 

1.63 

UG/G 
UG/G 
UG/G 
UG/G 

UG/G 
UG/G 
UGJG 
UG/G 
UG/G 
UG/G 
UG/G 

5.2 UG/G 
UG/G 

1.2 UG/G 
UG/G 
UG/G 
UG/G 

1.63 UG/G 
UGIG 
UG/G 

'10/07/96 
;: .. : .. , . :~... . 

10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96. 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07/96 
10/07196 

' .... 3;;.6:~·- UG/G. 10/!l7l96·· 
. IJG/~, ... · ' 10/07/96 . 

0.4 UG/G 10/07/96 
UG/G 10/07/96 
UG/G 10/07/96 
UG/G 10/07/96 

1.63 UG/G 10/07/96 
UG/G 10/07/96 



7-u 96.06927 TL ICPES c 20.7 UG/G t0/07/96 
7·U 96.06927 Zl ICPES ...... 44.7 3.3 UG/G 10/07/96 
a-o 96.06921 AG ICPES c 0.25 UG/G 10101/96 
a-o 96.069211A ICPES 26.9 0.5 UGIG 10!01196 
a-o 96.0692111 ICPES c 0.125 UG/G 10/07/96 
a-o 96.06921CD ICPES c 0.25 UG/G 10/07/96 
a-o 96.06921CI ICP£5 1.37 1.25 UG/G t0/07/96 
a-o 96.06921 Ill lCP£5 z.z 1.63 UGIG 10.(07/96 
a-o 96.06921 Ill lCPES c 2.25 UG/G 10/07/96 
8-o 96.06928 TL ICPES < 20.7 UG/G 10/07/96 
a-o 96.06928 iN ICPES · ·. . ··· .. 29:.5 z. ·UG/IL: 1~!0"1196 

96.:0698AG 
., . 

10io1t96 J-u · ICPES . c 0.25 .. UG/G 

a-u 96.069291A ICPES 64.1 1.4 UG/G 10/07/96 
a-u 96.06929 IE lCPES < 0.125 UG/G 10/07/96 
a-u 96.06929 CD lCPIS 0.33 0.25 UG/G 10/07/96 
a-u 96.06929~ JCPES c 1.25 UGJG 10/07/96 
a-u 96.06929 cu JCPES 1.17 1.63 UG/6 10/07196 
a-u 96.06929 Ill JCPES c 2.25 UG/G 10/07/96 
a-u -··· 96~~~ JL:.,: ,,; ·• ... I CPR. c 20.7 . .. ·· ·. · :::~:·;_;_.:;Lt.t:~:~:i~;· " a-u 9,6~06929,:Zit- ICPES .. ,·•:-, ._ .·.·· 22t4: .. ·' -~ .. 2:~·-.... 
IG·O 96.06930 AG JCPES < 0.25 UG/G 10/07/96 
IG•O 96.069301A ICPES 32.5 0.66 UG/G 10/07/96 
IG•O 96.06930 IE JCPES c 0.125 UG/G 10/07/96 
BG•O 96.06930 CD lCPES c 0.25 UG/G 10/07/96 
BG•O 96.06930 Cl lCPES c 1.25 UG/G 10/07/96 
BG•O 96.06930 aJ lCPES 3.21 1.63 UG/G 10/07/96 
BG·O 96.06930 Ill lCPES < 2.25 UG/G 10/07/96 
BG·O 96.06930 TL ICPES < 20.7 UG/G 10/07/96 
BG•O 96.06930 Zl ICPES 24. 3. UG/G 10/07/96 
IG·U 96.06931 NJ ICPES. < 0.25 UG/G 10/07/96 
BG·U 96.06931 BA ICPES 69. 2. UG/G 10/07/96 
BG•U 96.06931 IE ICPEI < 0.125 UGJG 10/07/96 
IG•U 96.06931 CD ICPES 0.252 0.25 UG/G 10/07/96 
IG•U 96.06931 CR JCPES c 1.25 UG/G 10/07/96 
IG·U 96.06931 aJ lCPES 12.1 1.63 UG/G 10/07/96 
BG·U 96.06931 IJ ICPES < 2.25 UG/G 10/07/96 
IG·U 96.06931 TL lCPES < 20.7 UGIG 10/07/96 
BG•U 96.06931 Zl JCPES 26.5 2. UG/G 10/07/96 

CUSTOMER SAMPLE DUPLICATES: 

CUSTCIIER SAMPLE ANALYTICAL AJIALYT I CAL ANALYTICAL COMPLETION 

N''-'f IUC AI!ALYSlS TEC!!NlCIUE RESULT UNCERTAINTY UNITS DATE CeMENT 

1·0 96.06917 AG lCPES < 0.25 UG/G 10/07/96 
1·0 96.06917 lA lCPES 17.5 0.6 UG/G 10/07/96 
1·0 96.06917 IE JCPES < 0.125 UG/G 10/07/96 
1·0 96.06917 CD ICPES < 0.25 UG/G 10/07/96 
1•0 96.06917 CR ICPES < 1.25 UG/G 10/07/96 
1·0 96.06917 cu lCPES 2.1 1.63 UG/G 10/07/96 

1·0 96.069,7 II ICPES 17.4 4. UG/G 10/07/96 
1-o· 96.06911 TL lCP!S· 'C"20:7 ''001B' -'10'/07196' 

1·0 96.069t7 Zl lCPES 16.5 2. UG/G 10/07/96 

"'ATRIX. SPIKES:. 
~ .. : . . ·.·· .. ,·,· ·::.--·· •'. ... \": .··~ ···, 

: '· 

CUS104El SAMPLE ANALYTICAL AMCliiT AMaJNT CCI4PLETION 
NUM JUt ANALYSIS TECKNIQUE SPIKED RECOVERED UNITS DATE CCJIMENT ' 

'11-L 
i ,. 

( 



.. 
1•0 96.06917 AG ICPES 24.6 16.9 UG/G 10/07/96 
1·0 96.06917 lA ICPES 24.6 20.2 UG/G 10/07/96 
1·0 96.06917 IE ICPES 24.6 18.9 UG/G 10/07/96 
1·0 96.06917 CD ICPES 24.6 16.6 UG/G 10/07/96 
1-0 96.06917 Cl ICPES 24.6 18.3 UG/G 10/07/96 
1·0 96.06917 cu ICPES 24.6 19. UG/G 10/07/96 
1•0 96.06917 Ill ICPES 24.6 UG/G 10/07/96 
1·0 96.06917 Zll ICPES 24.6 17.6 UG/G 10/07/96 

***************************************-***************************************** ...... ********************************** 

_,,: .· ... -, 

.1 ... :·· .•.•• ···-· ..., 

;.· .... ·-··:', 
·•.·· •' .·:· .. .;; . ·. ·:. ·.·· . ~ ' . ' . 
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REPORT tUt&Eit: 42199 (continued) 

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

I 

Prej:lared by: J.A. ICENNISCII on 7·Nov·1996 

REQUEST NUMBER: 23742 MATRIX: IV AIW. YST: OES PROGRAM COOE: M306 

OWNER: PhiLip R. Fresquez GRCXJP: ESH·20 MAIL•STOP: M887 PHONE: 7•0815 

NOTEBOOIC: 9131 PAGEs 60 

S\JI!!ARY OF CONTROL STATU$ OF oPEN CNON·BLINQ> 9C SAMPLES RUN YITH TillS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
IUC AMALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

oo.00580BA 19.7 2. UG/G 21. 3. 10/07/96 UMDER CONTROL 
00.00580 c:D < 250. NG/G 30. 10. 11/07/96 UNDER CONTROL 
00.00580 CR < 1250. NG/G 800. 200. 11/07/96 UNDER CONTROL 

.00580 aJ 14.2 . 1.4 UG/G 16.5 1. 10/07/96 UNDER CONTROL 
00.00580 Nl 510. 51. NG/G 600. 300. 10/07/96 UNDER CONTROL 
00.00580 ZN 22.1 2.2 UG/G ~- 2. 10/07/96 WARNING 2·3 SlG 

.. ... ., . '•: 
;:.--- ·-· .. 

'. .... ·'\ 

' 
: ..•.. : .. :-, 

SUMMARY OF CONTBQb STA!Y§ DE §LINg Q~ SAMPL~I RUN YlTH THIS I!T~H 

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

-~·- - : . ~:·on~y_ ql.!lllttatf~e:~tli 'r~atect _ _ 

/ ~~-~;~·(:~:~~~:~':amp,les,.r~ wit~-thia sample batch • 

llo QC saq>les n.n wfth this allq)le batch. 

11o QC samples for this constituent and matrix type available wfthfn CST 

.. REPORT .. IPUIER: .!.2199. 
_lfttlo_ 

Reviewer 

, ... J ... jb 
Date ~ 11/P/tJ 

I I 
Date 

··: ..... ,.,·· 

u k!t~ • Date 
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This report has been re~i~uceddlreciiy frOm the 
. best availab)~cop.y,· . · · 

:, .. ·· 

It is available to DOE lind DOE contractors from 
the Office of Scientific ;and Technical Information, 
P.O. Box 62, _, ____ ... 
Oak Ridge, 1N 37831L---·----- .•. .:... 
Prices are available from 
(615) 576-8401. i ... .... ..... ..... .. 

i't;llS!"-": "'".......: ....... .... '· ;-•• ~ ••• •, ·'·"( ••• , 

It is available to the pu&lic from the 
National Technical Infoilii8iioii .. service, 
US Department of CorrlmeJ:ce, ·· · 

. I 
5285 Port Royal Rd. : 
Springfield, VA 22616; 
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