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Radioactivity Measurements for 
Los Alamos National Laboratory's Permitted Septic Systems 

David H. Nochumson, Joseph Archuleta, and John Deyloff 

Abstract 

The purpose of this study is to identify septic tanks contammg 
concentrations of radioactive materials that exceed specified screening 
levels so that septage exceeding these screening levels is not disposed of at 
LANL's centralized sanitary treatment plant. LANL has 87 septic systems 
that have been permitted. Thirty-five are active, 2 are inactive, 18 are 
abandoned, and 32 have been bypasssed to the centralized sanitary 
treatment plant. Six systems were identified as having measured 
concentrations above the screening levels. Of the six systems, four are no 
longer active and have been abandoned; and two had samples with 
concentrations that were only marginally above the screening levels. Two 
additional systems were identified as potentially having measured 
concentrations above the screening levels and will need to be resampled. 
Estimates of the measurement and sampling uncertainty were made. The 
estimated measurement uncertainty was compared to the values reported 
by the analytical laboratories. The estimated and reported measurement 
uncertainties tended to agree with one another. Pairs of measurements 
from duplicate and split samples were compared and found to 
predominantly agree with one another. 

Introduction 

The purpose of this study is to identify septic tanks containing concentrations of 

radioactive materials that exceed specified screening levels so that septage exceeding 

these screening levels is not disposed of at the Sanitary Wastewater System 

Consolidation (SWSC) project's centrali?ed sanitary treatment plant This work is being 

performed in response to DOE/ ALO Finding LANUEPDIREM 94-9 and under DOE 

Order 5400.1. 

Six systems were identified as having measured concentrations above the screening 

levels. Of the six systems, four are no longer active and have been abandoned; and two 

had samples with concentrations that were only marginally above the screening levels. 

Two additional systems were identified as potentially having measured concentrations 

above the screening levels and will need to be resampled to confirm whether or not the 

systems actually have measured concentrations above the screening levels. 

LANL's septic tanks were sampled by JCIIJENV. JCI is the primary support 

contractor for LANL. JENV is JCI' s environmental group. JCIIJENV took both liquid 

and sludge samples from the active systems. The samples were analyzed for grQss alpha, 

gross beta, gross gamma, gamma isotopes (gamma spectroscopy) and tritium 
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concentrations by the Inorganic Trace Analysis Group (CST-9) and Accu-Labs Research. 

The results from the sampling and analyses are presented in this report. 

Estimates of the measurement and sampling uncertainty were made and are 

discussed. The estimated measurement uncertainty was compared to the values reported 

by the analytical laboratories. The estimated and reported measurement uncertainties 

tended to agree with one another. Other comparisons are also discussed. Results 

comparing the pairs of measurements for the duplicate and split samples are discussed. 

These pairs of measurements predominantly agreed with one another. 

As shown in Tables I and 2, LANL has 87 septic systems that have been permitted. 

Thirty-five are active, 2 are inactive, 18 are abandoned, and 32 have been bypasssed to 

the SWSC plant. Table I also shows the buildings that are served by each septic system. 

Screening Levels 

The screening levels are-shown in Table 3. Septic systems are allowed to receive 

sanitary wastes only, but there are no regulatory concentration limits or screening levels 

for radioactivity set for septic systems by the State of New Mexico, the US 

Environmental Protection Agency, nor the US Department of Energy. The screening 

levels are effectively temporary waste acceptance criteria regarding the radioactivity of 

septage for the SWSC plant Septage with levels exceeding these screening levels is not 

to be treated at the SWSC plant Sources of radioactivity include natural sources (sources 

in the earth's crust; sources in the human body; decay products of radon; and 

radionuclides formed by cosmic radiation) and potential sources include medical 

isotopes, past atmospheric testing of nucl~ar weapons, and radionuclides from past or 

current Laboratory operations. 

A task force is currently in the process of developing final waste acceptance criteria 

regarding the presence of radioactivity and nonradioactive contaminants, if any, within 

the sanitary wastes to be treated by the SWSC plant. 

The screening levels used for gross alpha, gross beta and tritium in the liquid phase 

are based on Safe Drinking Water Act limits or screening levels. The screening levels 

Qsed for the sludge phase and for gross gamma in the liquid phase are based on screening 

levels currently being used for the SWSC plant. When grit and screenings from the 

SWSC plant exceed levels equivalent to the screening levels used for the septic tank 

sludge, they cannot be disposed of in a municipal landfill (LANL Administrative 

Procedure LANL-ESH-18-602, "Handling, Disposal and Reuse of Sanitary Treatment 

Solids," September 8, 1994). 

-2-



Sampling 

Tables 4 and 5 show the systems that were sampled and the kind of samples that 

were taken. Duplicate and triplicate samples were taken to obtain an indication of the 

variability of the concentrations of radioactive materials, if any, in the septic tanks. Split 

samples were taken to obtain an indication of the variability of the analysis methods. 

Rinse samples were taken to obtain information concerning potential cross-contamination 

between the sampling equipment and the samples. 

Initial sampling and analyses were done first to identify systems which potentially 

have measured concentrations above the screening levels. More extensive sampling and 

analyses were done later to confirm whether or not the systems identified as potentially 

having measured concentrations above the screening levels, actually had measured 

concentrations above the screening levels. The more extensive later sampling involved 

taking rin~~ampl~~d triplica~_~3.!!!ple~ that were split. 

Aln:>flne-active-systems, except tnose tl'ianvereory, were sampled. Seven systems, 

TA-46-230, TA-53-1016, TA-18-39, TA-18-42, TA-18-120, TA-33-96, and TA-36-61, 

which were classified as active at the beginning of this study, have been abandoned, have 

become inactive or are connected to the SWSC plant and are no longer active systems. 

All of these systems were sampled, except for TA-53-10 16, which was dry. If T A-53-

1 016 is used again, it will need to be sampled. 

-As shown in Table 5, later samplingwas -done-for three systems that were identified 

as I.!~~n-~~ly having measured <::once!ltrations above the screening levels,TA-9-109, TA-

--- 1-1--20and TA-36-61. Later-sampling was-also-done fouwo systems, TA-16-1153 and 

T A-72-18, when JCUUWWS uncovered .and made accessible their septic tank hatches. 

UWWS is JCI' s utilities watet; and wastewater group. The initial sampling was done 

during August and September of 1995. The later sampling was done during May of 1996. 

As shown i!!__Table 6 fo.r_ the initial s~~ling,_]_~_SY~U?~s were sampled for liquids 

and 22 for sludge. Thirteen of the 35 tanks that contained liquid did not contain a 

sufficient depth of sludge to obtain sludge samples. Also as shown in Table 6 for the later 

sampling, 5 systems were sampled for liquids, 3 for sludge, and 2 of the tanks that 

contained liquid did not contain a sufficient depth of sludge to obtain sludge samples. 

Table 7 shows the number of systems sampled by sampling period, physical state of the 

sample and type of sample. 

Table 8 shows the number of samples taken by sampling period, physical state of the 

sample, analysis and type of sample. There were a total of 49 liquid and 27 sludge 

samples taken during the initial sampling and 50 liquid and 16 sludge samples taken 

during the later sampling. During the initial sampling, the samples were put into 500 ml 
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polyethylene. containers; and-during the-later sampling, the tritium samples were put into 

100 ml glass containers and the samples for the other analyses were put into 2liter 

polyethylene containers. During the later sampling, 10 ml of concentrated nitric acid was 

added as a preservative to the 2liter polyethylene containers prior to adding the liquid 

sample to obtain a pH of less than 2. 

The Analyses 

The group B split and the rinse split samples were analyzed by Accu-Labs Research. 

All the other samples were analyzed by CST-9. 

As shown in Tables 9 throughll, there were three sets of analyses performed. The 

analytical methods for each set of analyses are described in Table "12. Screening analysis 

methods were used for the first set and were performed on the initial set of samples. 

These methods were selected prior to the selection of the screening criteria. As shown in 

Table 13; the minimum detectable activities (MDA) for the screening analysis methods 

for gross alpha and beta in the liquid phase were above the alpha and beta screening 

levels, respectively. The MDA for a particular type of radioactivity and physical state of 

the sample depends on the analytical method selected, the sample size, the counting time, 

the background level, self-absorption, the presence of other substances in the sample, the 

counting system geometry and other factors; and needs to be substantially lower than the 
screening level. ··· ··- · --· --- .. -- .. -- .. 

The second set of analyses was performed on the initial set of liquid samples. The 

·--analytical methods·for-the-seeond set of analyses were-selected-such that their MD As 

were below the alpha and beta screening l~vels for the liquid phase. The third set of 

analyses was performed on the Group B split samples and the later set of samples. Tables 

10 and 11 also show the MDAs reported on a per sample and analysis basis for the 

second and third set of analyses. The percent moisture content of the sludge samples is 

also shown in Tables 9 through 11. 

Systems With Concentrations Exceeding Both MDAs and Screening Levels 

The last column of Tables 9 through l1, indicate which samples had measured 

concentrations that exceeded both the MDA and the screening level. The septage from 

the septic or holding tanks from these systems is not being pumped nor disposed of at the 

SWSC plant, except forT A-49-118 and T A-69-1 0, which had measured concentrations 

that only marginally exceeded the screening levels, and for TA-9-1 09, in which the 

analysis of the later samples did not confirm measured concentrations above the 

screening levels. 
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- The following six systems were identified as having measured concentrations above 

the screening levels. 

• TA-18-39 for gross alpha and beta in the liquid, 

• T A-18-42 for gross alpha and beta in the liquid, 

• TA-33-93 for gross beta and tritium in the liquid, 

• TA-36-61for gross alpha and beta in the liquid, 

• TA-49-118 for gross beta in one of the duplicate ~quid samples, and 

• T A-69-1 0 for gross alpha in the liquid. 

TA-18-39, TA-18-42 and TA-33-93, are no longer active; have been abandoned; 

have been cleaned or are expected to be cleaned; and were not resampled. Based on the 

analysis of both the initial and later samples, TA-36-61 had samples with measured 

concentrations that exceeded both the MDA and the screening level. TA-36-61 has been 

decontaminated and decommissioned by the Environmental Restoration Program during 

August, 1996. Two of the systems, T A-49-118 and TA-69-1 0, which had samples with · 

measured concentrations that exceeded the MDA and marginally exceeded the screening 

level, were not resampled because of the marginal nature of the exceedances. 

TA-9-109, was identified as potentially having measured concentrations above the 

screening levels based on the analysis of the initial samples. The analysis of the later 

samples "did not confirm that this s)'stem had measured conc-entrations above the 

screening levels but indicated that the sampling equipment was contaminated (measured 

concentrations above the-screening levels-were-found in three of the rinse samples). 

The following two systems were ideptified as potentially having measured 

concentrations above the screening levels and will need to be resampled. 

• TA-11-20 for gross beta and gamma in the liquid, and 

• TA-54-16 for gross beta in the sludge Group B split sample. 

Since during the later sampling TA-11-20 was sampled after TA-9-109 and the 

Sampling equipment was found to be contaminated, there was potential for cross

contamination of the samples taken from T A-11-20. This system will need to be 

resampled to confirm whether or not the system actually has measured concentrations 

above the screening levels. TA-54-16, was not identified as having measured 

concentrations above tlie sereening levels until after the later sampling was performed, 

when the Group B split samples were analyzed. TA-54-16 will need to be resampled 

during fiscal year 1997 to confirm whether or not the system actually has measured 

concentrations above the screening levels. 
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---samp·Jing-and-Measurement-l:Jncertainty--=------="~~~~--=~--==~-~------·----·· -- ·- · 

Sampling and measurement uncertainty were estimated from the duplicate and split 

sample measurements. The estimated measurement uncertainty was-compared against the 

values-reported by the analyticallaboratories; _between_ the _~_arlier and later sampling 

periods; and between type of sample. The estimated sampling uncertainty was compared 

between the earlier and later sampling periods and with the estimated measurement 

uncertainty. The differences between the duplicate and split measurements were also 

compared. Tables 14 through 16 show the results for the earlier sampling period and 

Tables 17 through 20 show the results for the later sampling period. 

If there were no uncertainty, then the measurement values for a pair of duplicate or 

split samples would be identical. The pair of measurement values are not identical 

because of sampling uncertainty and/or measurement uncertainty. Sampling uncertainty 

occurs-because concentrations of a substtnJ;e can vary bet~een locations within the tank. _ __ _ __ . 

Sampling uncertainty could also occur for split samples because the concentrations may ---

be nonuniform within the sample being split. Sampling uncertainty for split samples 

should be small for liquid samples but could be large for sludge samples. 

Measurement uncertainty occurs because there are sources of error that get 

introduced when making a measurement (self-absorption, backscatter, resolving time, 

geometry, the inherent stochastic nature of radioactive decay, etc.). Measurement errors 

tend to increase, relatively, when the measured concentration decreases and the absolute 

value of the measurement error ~nds to increase as_ t~e magnitude of the measurement 

·-increases:------------·---

· If the sampling uncertainty is small, tbe split samples, when analyzed at two 

different laboratories, provide information on the size of the measurement uncertainty. 

The duplicate sample measurements contain both sampling and measurement uncertainty. 

When there is adequate information on the measurement uncertainty, then the 

information from the duplicate samples can be used to estimate the sampling uncertainty. 

As shown in Tables 14, 17 and 18, the estimated and reported measurement 

uncertainties tended to agree with one another. For the later sampling period the averages 

of the estimated and reported measurement uncertainty for the two groupings of split 

samples (the Group A split samples were analyzed by CST -9 and the Group B split 

--samples by Accu-Labs Rese;rrch) tended to be approximately within two standard 

deviations of the average although the individual pair of values often did not agree with 

one another within a factor two. For the duplicate samples, the estimated .and reported 

uncertainty did agree with one another within a factor of two. For the Group A split 

samples from the earlier sampling period and the Group B split samples from the later 
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sampling period;· they~·tended -to agree~within- a factor-oftw<.l.- -For-the~GreupcA·split -

samples from the earlier sampling period and the Group B split samples from the later 

sampling, the results were mixed. 

There were pattems conc:eming which tended to be larger, the estimated 

measurement uncertainty or the reported value. For the split samples from the earlier 

sampling period, the estimated measurement uncertainty tended to be larger than the 

reported uncertainty. The reverse was true for the split samples from the later sampling 

period. For the duplicate sludge samples, the estimated measurement uncertainty was 

greater than the reported value and the converse was true for the duplicate liquid samples. 

For the later sampling period, the estimated measurement uncertainties for the Group 

A and Group B split samples tended to agree with one another·burthe reported 

measurement uncertainty for the same-comparison did not. For the later sampling period 

_the_averages of the estimat~q_9_rgup A_and ~_§pli! rneas!Jre~ent uncef!ainty ~!l~ed to be 

approximately within two standard deviations of the average although the individual pair 

of values often did not agree with one another within a factor two. For the same 

comparison, the differences of the averages of the reported values tended to be greater 

than two standard deviations of the average. When comparing the measurement 

uncertainty between the Group A and B split samples for both the estimated and reported 

_yalues,JlQQ_ul]lalf ofJhe y~l!Je~ we_r_e 'Yithil! ~_f~ctor of _!~9 -~f_~n~_ another and about half 

were not. 

_ Eor the _e~_rlie_r samRling ~ri9d _the _!D_easureB!~I_l!. unce~!lties for~~ _(Jroup A and 

· - B-split-samples-tended-net-te-agree with-ene-anether for -both the estimated and reported 

values. For this comparison, they tended.to be greater than a factor of two from one 

another. 

There were patterns concem!ng which tended to be larger, the measurement 

uncertainty for the Gmup_A orB split sampJ~.s .. For.Jh~ estimated measurement 

uncertainty for the later sampling period and for the reported measurement uncertainty, 

the Group A samples tended to have a larger value than the Group B split samples. For 

the estimated measurement uncertainty for the earlier sampling period, the converse was 

true. 

The results were mixed when comparing the magnitude of the measurement 

uncertainties between the earlier and later sampling periods. For the reported values for 

the Group A split samples, they tended to be within a factor of two of one another. For 

the estimated values for the Group B split samples, they were greater than a fa~tor of two 

from one another. For the reported values for the split samples, half of the values were 
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. ___ _within_a_facJQLQLtwq __ of__()ne=_apoJbeLand .half were greater than a factor of two from one 

another. 

There were patterns concerning which tended to be larger, the measurement 

uncertainty for the earlier or the later sampling period. For the estimated values for the 

Group B split samples, the earlier values tended to be greater than the later values. The 

converse was true for the reported values for the Group B split samples. The results were 

mixed for the reported values for the Group A split samples. 

Sampling uncertainty was estimated for both the earlier and later sampling periods. 

For the later sampling period, sampling uncertainty could only be estimated for the 

gamma, gross alpha and tritium analyses in the liquid phase. When comparing the results 

between the earlier and later sampling period for these three cases;· the estimates for the 

earlier samplin.g perio~ were greater_ than th_o~ for the later ~ampling period and only in 

one case of the three cases were they within a factor of two of one another. The 
---- - ----~--- ··- ---

magnitude of the sampling uncertainty directly correlates with the magnitude of the 

measurement. 

For the earlier sampling period, the estimated sampling uncertainty was greater than 

the estimated measurement uncertainty. For the later sampling period, the results were 

mixed. For the Group A split samples, the estimated sampling uncertainty tended to be 

---lesstlian the estimated measurement uncertainty. For the Group B split samples, the 

converse was true. 

As shown in Tables 15, 16, 19 and 20, the pair of duplicate and split measurements 

predominantly agreed with one another. Measurement differences for the pair of 

duplicate and split samples were pr~d_p_m_in.antly within ~pproximately two standard 

deviations of a zero difference. The exceptions were the following: the gross alpha Group 

B split liquid measurements for the later sampling period; the gross gamma/gamma 

spectroscopy and gross beta Group B split sludge measurements for the later sampling 

period; and the tritium Group B split sludge measurements for the earlier sampling 

period. 
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Table 1. Status of LANL's Permitted Sep c System 
I I 

SeDtle Svstem Buildings Served - Structure Number 
structu .. 

Technic<IIAru Number Statu a Flm Second Third Fourth Fifth Sixth 
0 276 Abandoned 271 - - - - -

- -- Bypassed to 
3 1484 9M!C 130 - - - - -
3 2087 Active 2025 - - - - -
6 40 Abandoned 1 3 - - - -
6 43 Abandoned 6 - - - - -
8 30 Active 31 - - - - -

Bypassed to 
9 107 9M!C 41 42 43 44 45 46 

Bypassed to 
9 108 9M!C 48 - - - - -
9 109 Active 50 - - - - -
9 110 Active 51 - - - - -

11 20 Active 4 - - - - -
11 43 Active 3 - - - I - -

Bypassed to 
14 19 9M!C 6 - - - - -
15 0 Inactive 312 - - - - -
15 .. -51 Active 20 - - - - -
15 61 Active 45 - - - - -
15 62 Active 44 - - - - -- ·-

Bypassed to 
15 63 9M!C 40 - - - - -
15 72 Abandoned 

Bypassed to 
15 195 9M!C 183 - - - - -
15 205 Active 185 186 - - - -

Bypassed to 
15 282 9M!C 280 - - - - -
15 284 Active 233 - - - - -

Bypassed to 
15 286 9M!C 285 - - - - -

Bypassed to 
15 423 9M!C 313 - - - - -
16 175 Active 54 - - - - -
16 178 Active 210 - - - - -
16 371 Active 370 - - - - -
16 381 Active 380 - - - - -.. , .6 385 Active 389 - - - - .. 

- - _. t .6 ... . . _527 Abandoned. .. -·· .. 

16 1153 Active 370 - - - - -
18 .39 Abandoned 23 - - - - -
18 42 Abandoned 32 - - - - -
18 1.20 Abandoned 116 - - - - -
22 45 Abandoned 

Bypassed to 
22 50 9M!C 34 - - - - -

Bypassed to 
22 51 9M!C 5 32 52 - - -
33 24 Abandoned 
33 31 Active 19 39 113 114 168 -
33 33 Active 24 - - - - -
33 93 Active 86 - - - - -
33 96 Inactive 87 - - - - -
33 121 Active 1 - - - - -
33 179 Active 178 - - - - -
33 206 Abandoned 181 - - - - -
35 44 Abandoned 1 26 - - - -
35 65 Abandoned 27 29 - - - -

Bypassed to 
36 17 9M!C 1 22 - - - -
36 61 Abandoned 55 - - - - -

Bypassed to 
36 70 9M!C 69 - - - - -

Bypassed to 
36 100 9M!C 22 81 84 - - -
37 28 Abandoned 1 - - - - -
39 104 Active 2 100 - - - - -
39 132 Active 111 - - - - -

I 
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Table 1. Status of LANL's Permitted Sep c System 
I I 

Seotlc System Bulldlnqs Served • Structure Number 
StructuN 

Technical A- Number Status Firat Second Third Fourth Fifth Sixth 
40 24 Active 1 19 23 .. - -
40 25 Active 11 - - .. .. -

Bypassed to 
46 230 'SNSC 175 - - .. .. -

Bypassed to 
48 32 'SNSC 29 - - - .. -
49 118 Active 115 - - .. .. -
49 119 Active 113 - - - .. .. 

Bypassed to 
51 30 'SNSC 11 12 - .. -· -

Bypassed to 
51 100 'SNSC 80 81 82 - - .. 

Bypassed to 
52 3 'SNSC 1 11 

---- -- .. - .. 
Bypassed to 

52 34A 'SNSC 33 41 42 .. .. -
Bypassed to 

52 34B 'SNSC 45 .. - - .. -
Bypassed to 

52 95 'SNSC 114 115 116 117 - -
Bypassed to 

52. 97 'SNSC 41 42 - - -- .. ··-
Bypassed to 

52 98 'SNSC 33 - - - - -
52 99 Active 35 36 .. - - -
53 1016 Abandoned 442 - - .. - -
54 16 Active 2 11 - .. - .. 
54 28 Abandoned 22 - .. .. .. .. 

Bypassed to 
54 43 'SNSC 39 - - .. .. .. 

Bypassed to 
54 80 'SNSC 37 51 60 .. .. .. 

Bypassed to 
54 89 'SNSC 34 38 - - - -

Bypassed to 
54 150 'SNSC 117 - - - - -

Bypassed to 
54 1016 'SNSC 1002 1003 - - - -

Bypassed to 
54 1018 'SNSC 1009 - - - .. -
60 o Abandoned 17 - - .. - .. 

Bypusedto 
63 12 'SNSC 3 

. .. - - - .. 
Bypasedto 

63 14 'SNSC 1 - - - - -
66 3 Active 1 - - .. - .. 
69 9 Active 1 - - - - -
69 10 Active 2 - .. .,.. .. .. 
72 18 Active 8 .. .. - .. .. 

--- ·-. .. 
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Table 2. 

Physical State 
of Sample_ 

Uauid 

Sludge 

Status of LANL's Permitted Sep 

Number Ql 
Status Svstems 

Active 35 

Abandoned 18 

Bypassed to 
9M!1:; 32 

Inactive 2 

Total 87 

Table 3. Screenin ~ Levels 

Screening 
Analysis Level 

Gross AIDha 15 

Gross Beta 50 

Gross Gamma 1000 

Tritium 20000 

Gross AIDha 2000 

Gross Beta 2000 

Gross Gamma 2000 

Tritium 2000 
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Units 

IDCIIL 

I~Ci/L 

DC ill 

·PCIIL 

pCi/a 

,DCila 

:pCi/a 

IPCila 
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Table 4. Systems Initially Sampl d 
---------~--- ... ----,- . ----·-·· ·-

i ·····-------· 
--~ 

I SamDie TvDe 

---"~ . .;~ -· Phvslcal State Llauld Slud..,. 
I IINCilUre 

...!!!.!1!!!!!' .. ,_ i Number Uauid Sludao DuDiicate SDIIt RiMe DuDIIcate SDIIt 
0 276 

-·····-· ----
3 1484 
3 2087 Yes Yes Yes 
6 40 
6 43 
8 30 Yes 
9 107 
9 108 
9 109 Yes Yes Yes Yes 
9 110 Yes 

11 20 Yes Yes Yes 
11 43 Yes Yes Yes 
14 19 
15 0 
15 51 Yes Yes 
15 61 Yes 
15 62 Yes 
15 63 
15 72 
15 195 
15 205 Yes Yes 
15 282 
15 284 Yes 
15 286 
15 423 
16 175 Yes Yes 
16 178 Yes Yes 
16 371 Yes Yes 
16 381 Drv Drv 
16 385 Yes Yes 
16 527 
16 1153 
18 39 Yes Yes 
18 42 Yes 
18 120 Yes 
22 45 
22 so 
22 51 
33 24 
33 31 Yes Yes 
33 33 Drv Drv 
33 93 Yes Yes 
33 96 Yes 
33 121 Drv Drv 
33 179 Yes Yes 
33 206 
35 44 
35 65 
36 17 
36 61 Yes Yes Yes 
36 70 
36 100 
37 28 
39 104 Yes Yes 
39 132 Yes Yes 
40 24 Yes Yes 
40 25 Yes Yes Yes Yes 
46 230 Yes Yes Yes 
48 32 
49 118 Yes Yes Yes Yes 
49 119 Vas Yes 
51 30 
51 100 
52 3 
52 34A 
52 348 
52 95 
52 97 
52 98 
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Table 4. Systems Initially Sampl d 

I Samole Tvoe 
Seotlc Svstem Phvslcal State Llauld Sludae 

structu .. 
Tec:hntut ArM Number Uauid Sludao Duplicate Snlit Rinu Dunlicalll Split 

52 99 Yes Yes Yes 
53 1016 Drv Drv 
54 16 Yes Yes Yes 
54 28 
54 43 
54 80 
54 89 
54 150 
54 1016 
54 1018 
60 0 
63 12 
63 14 
66 3 Yes Yes Yes Yes 
69 9 Yes 
69 10 Yes Yes 
72 18 

Table 5. Systems Sampled Later 

I Samnle-,:;;;;;; 
SeDtlc System Phvslcal State ·Linuld s;m. 

structu .. 
T_A,.. Number Uauld Sludae Trinlicalll Sal It RIMe Triallcalll SPlit 

9 109 Yes Yes Yes Yes Yes Yes Yes 
11 20 Yes Yes Yes Yes 
16 1153 Yes Yes 
36 61 Yes Yes Yes Yes 
72 18 Yes Yes 
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Table 6. Number of Systems Sampled 811 Physical State of tt e Sample 

Sampling Phyalcal Stat. Number of 
Peilod ol Samole Svtlama -

lniUal LIQuid 35 

Slud!la 22 

Later Llauld 5 

Sludae 3 

Table 7. Number of Systems Sampled By Physical Sta eoftheS •mple and Sample T 'PB 

Sampling Phyllcal State Type of Number of 
Period. of Samole Samole. SwtltiNI 

lniUal Liquid Duollcate .. 4 
SDIII 4 - 5 
Other 27 

SludOII Duplicate 3 
S.PIII 3 
Other 115 

Later Llauld Tr1ollcate 3 - 3 
Other 2 

SU<Ioe Tr1ollcate 1 
Other 2 

I 

i 
Table 8. Number of Semplee By Physical State of the ample, Ar elyela end sample Trpe 

Sampling Phyalcal Stale 2'!.: Nu-of 
Period. ..Ot Semele Analvala SanDel 

lniUal LIQuid All OUDIIcate e 
SDIII e - 5 
~ 
WeterBiri 1 
Other 27 
Total 411 

SIU!I!Ie All Ouollcate e 
SDitt e 
Other 15 
Total 27 

Later Uauld Trtllum Tr1ollcate II 

- Trlollcate/Solll 7 - 4 
Rlnae/SDIII 3 
Other 2 
ToUII 25 

Other Tr1pllcate 9 
TriDIIcate/Sollt 7 - 4 
Rlnae/SDIII . 3 
Other 2 
ToUII 25 

'Sludae Trtllum Tr1pUcate 3 
TriDIIcate/SDilt 3 
Othar 2 
ToUII e 

Other Tr!pllcate 3 
Trlpllcate/SDIII 3 
Other 2 
Total a 

·14· 



Teble 9. ScrHnlng Anelyala Reaultl for the lnhll Sempllng Period 

..... - M---.t ..... o.-hn 
p- M ... urernem hMOA....t 

Toctnc.l SlniCIIn s....,eo -- O...wthM ... Sctwnng 
ArN Numb« -Numbw Anolvoio-· Phvoicol Stoto Dolo Sorroled Doto ·Anllvzod ·SomoleT..,. Muaurement Unilo Contont h_MOA7 l...r1 

3 2017 &5.00813 Grooo~ liquid 8/e/U 10/20/85 I&IIGRIUilA ·0.02 Cllml NIA 
3 2017 85.00813 Grooo Beta Uauid 8/8/U 10/20/85 Si>lt Group A 0.18 .P~ilml NIA 
3 2017 85 .00715 GroooGommo liquid 8/8/85 10111/85 Sci1 Group A 0 .12 Cllml NIA 
3 2017 &5 .00154 Tritium liQuid 8/8/U 818/U Sell Grouo A 548.18 Clll NIA 
3 2017 85 .00115 GroooAIDho LiQuid 8/8/85 10/20/85 - ·0.02 Cllml NIA 
3 2017 85.00815 Grooo Beta LiQuid 8/e/85 10/20/85 - 0.18 CllmL N/A 
3 2017 85 .00717 GroooGommo Liquid 8/e/85 10/18/85 -· ·0.21 CllmL N/A 
3 2017 85 .00170 Tritium Liquid 8/e/85 8/1/85 - 387.21 Clll NIA 
3 2017 85 .00884 GroooAIDho Liauid 8/8/85 lil>ll Group B NIA 
3 2017 85.00184 GroooBelo liquid 8/8/85 Scl1 a,.., B N/A 
3 2017 85 .00718 Grooo Gamma LiQuid 8/e/85 Sclta......B N/A 
3 2087 85 .00158 Tritium Liauid 8/1/U 8/1/85 Spit Group B 188.18 Clll N/A 

30 85 .00704 GroooAIDho Liauid 8/11185 10/20/85 0 .01 CllmL N/A 
30 85.00704 GroooBeta Liquid 8/11185 10/20/85 ·0.10 Ci/mL N/11 
30 85 .00731 G.-Gornrno Liquid 811 1185 10111185 ·0.88 Ci/mL N/11 
30 85 .00737 Tritium LiQuid 8/1 118! 8115115 20.13 IDCIIL Hill 

108 85.00878 GroooAIDho LiqUid 1/30/U 10/20115 Duolcolo-B 0.04 lpCI/ml Hill 
108 85.00178 GroooBeta Liquid 1/30/85 10/20/85 Duolcolo-· ·0.07 iPCilmL NIA 
108 85.00710 Grooo Gornrno Liquid 1/30/.85 10111185 ~~~-· 0.31 laCI/mL N/11 
108 85 .00810 Tritium LIDuid 1/30/U 8/1185 

-~~-· 
427.85 laC Ill N/A 

108 85.00758 Grooo*'" Siudgo 1/30/85 10/24/U Duolcolo-i 13.32 lpCUa 37.11 
108 85.00758 GroooBeta Siudao 1/30/U 10124/85 Duolcolo-B 8.18 iDCila 37.11 Y• 
108 85.00742 Grooo G.rnrno Siudao _ 1/3.0/U 10l24/U Oupblo!lt!!!IP_B 1.42 IDCI/a 37.11 
108 85 .00111 Tritium Siu- 1/.30/85 811/.U 

-~~-· 
1.75 Lll_Cilll. 37.11 v. 

108 85.00177 Grooo~ liquid 1/30/85 10/20/85 

_ .. _,. 
0.00 lpCI/mL NIA 

10& &5 .00177 Grooo Beta Uquid 1/30/15 10/20185 Duolcolo- 0.11 iDCilmL N/11 Y• v. 
108 &5 .00708 Grooo Gornrno LiQuid 1/30/85 10111/15 -·- 0.02 laCI/mL N/A 
108 85 .00101 Tritium Liquid 1/30/85 811/85 ~~~- 733.21 laCUL N/11 
108 85.00758 GroooAIDho Siu- 1/30/85 10/24115 "'-'"-- 5.80 Lll_Cilll. 33.07 
108 85 .00751 GroooBelo Siu- 1130/85 10/24/15 

_ .. _ 
4 .10 lP~~II 33.07 

108 85.00741 Grooo Gornrno Siudao 1130/85 l0/24/85 Duolcolo- 1.88 IDCila 33 .07 
108 85.00808 Tritium Siudao 1130/85 -811/U -·- 0.58 Clla 33.07 v. 
110 85 .00178 GroooAIDho Ucluid 1130/85 10/20115 0.00 Ci/ml N/A 
110 85 .00678 Grooo Beta Llauid 1130/U 10/20115 ·0.21 CllmL N/A 
110 85 .00711 GroooGommo Liquid 1/30/85 10111185 ·0.10 Ci/ml N/11 
110 85 .00812 Tritium liquid 1130/85 8/1185 1334.11 Clll N/11 v. 

11 20 85.00700 Grooo~ liquid 8/7/85 10/20/85 ~~~-· 0.02 CUmL N/A 
11 20 85.00700 GroooBeta Llauid 8/7/85 10/20/85 ~~~-· 0.18 CUmL N/A 
11 20 85.00732 GroooGommo Liauid 8/7/85 10111185 ~~~-· 1.18 CllmL N/A v. v. 
11 20 85.00817 Tritium Liauid 8/7/85 818/U 

_ .. _ _. 
317.17 Clll N/A 

11 20 85 .00888 GroooAIDho Liauid 8/7/85 10120/85 -·- 0.02 CllmL HIA 
11 20 85.00188 GroooBeta Liquid 8/7/85 10/20/85 Duolcolo-1 0 .10 CUmL NIA 
11 20 85 .00731 GroooGommo Liquid 8/7/85 10111185 

~-· 
0.81 Cllml N/A Y• 

11 20 85 .00818 Trldum Llauid 8/7/85 8/e/U ~- 0.00 laC Ill Hill 
11 20 85.00701 GroooAIDho Llauid 8/7/U 10/20/85 - 0.00 lPCIImL Hill 
11 20 85.00701 GroooBeta L!guid 8/7/15 10/20115 - ·0.01 IDCilmL Hill 
11 20 85.00733 GroooGommo LiQuid 8/7/85 10111185 - ·0.35 iDCilmL NIA 
11 20 85 .00818 Tritium Liquid 8/7/85 818115 - 0.00 IDCIIL N/11 
11 43 85.00703 GroooAIDho Llauid 8/7/85 10/20/U - 0.01 laCI/mL N/A 
11 43 85.00703 GroooBeta l.!!l!lid 8/7/85 10/20/U - ··0.13 IP!:;!tmL HIA 
11 43 85 .00735 GroooGommo Liquid 8/7/85 ·10/.U/15 - ..0 .71 IDCIIml Hill 
11 43 85.00881 Tritium Liauid 8/7/85 8/IIU - 881.33 Cl/l Hill 
11 43 85 .00702 Grooo- Lilluid 8/7/85 10/20115 0.10 aCIImL HIA 
11 43 85.00702 GroooBeta L!!luid 8/7/85 10/20185 0.17 pCI/mL HIA 
11 43 85.00734 GroooGommo LiQuid 8/7/&5 10111185 ..0.58 CllmL Hill 
11 43 85.00184 Tritium Liauid 8/7115 811115 0.00 Clll N/A 
11 43 85.00717 Grooo- Siu- 8/7/85 10124185 0 .77 Cilll. 81.18 
11 43 85 .00717 GroooBeta Siudao 8/7/85 10/24/U 2.81 Clla 81 .11 
11 43 85 .00750 GroooGommo Siudao 8/7/85 10/24/U -4 .71 Clla 81.18 
11 43 85.00115 Tritium ISiuMo 8/7/85 8/1/U 0.38 Clla 81.18 v. 
15 51 85.00557 Grooo~ Liauid 1121185 10120/U 0.02 IPCilmL N/A 
15 51 85 .00557 GroooBela Liquid 1121185 10/20115 0 .18 iDCilml N/A 
15 51 85 .00512 GroooGommo Liauid 1121185 10111/U ·0.13 laCI/mL N/11 
15 51 85 .00514 Tritium Liquid 11211115 8/23/U 808.05 I PC Ill N/11 
15 51 85 .00572 Grooo~ ISiuMo 112 1/U 10/24/15 4.13 iDCila 85.28 
15 51 85 .00572 GroooBeta ISiuMo 1/21185 10/24/85 3.43 Lll_Cilll._ 115.28 
15 51 85.00587 GroooGommo ISiuMo 1/2118! 10/24/85 ·3.15 Clla 85 .28 
15 51 85 .00520 Tritium Siu- 1/211115 1123115 0 .00 Clla 85 .28 
15 ., 85.00551 Grooo~ Liquid 1/21185 10/20115 0.01 CllmL. Hill 
15 11 85.00551 GroooBeta LiQuid 11211115 10/20115 0.10 CllmL N/A 
15 11 85.00513 GroooGommo !..!!It! lei 11211115 10111115 0 .55 CllmL N/A Y• 
15 11 85.00515 Trtlium Liquid 11211115 8/23115 1421 .71 Clll HIA Y• 
15 12 85 .00558 Grooo_~ !Jguld_ 1121185 10/20/U 0.00 CllmL N/A 
15 12 85 .00558 GroooBeta Liquid 1121185 10/20115 0.20 IPCilmL N/A 
15 12 85.00514 GroooGommo LiDuld 1121185 10/11/U 0.07 IDCIImL NIA 
15 12 85.00511 Tritium Liquid 1121185 1123/15 411.41 I DC Ill N/11 
15 205 85.00510 -- Liquid 1121185 10120/15 0 .00 IDCIImL N/A 
15 205 85 .00510 GroooBeta Y<lllld 1121185 10/20115 ..0.03 laCI/mL N/11 

\ 15 205 85 .00515 GroooGommo Liquid 1121185 10111/U 0.44 IPCIImL N/A 
! 15 205 85 .00517 Trtllum Uauld 11211115 8/U/U 308.54 IDCIIL N/A 

15 205 85 .00573 Grooo~ ISiudao 1121185 10124185 1 .51 laCI/a 115 .58 
15 205 85 .00573 GroooBeta SiuclfO 1121185 10124185 21.07 pCI/g 85.5 • v. 
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Technical ,., .. 
15 
15 
15 
15 
15 
15 
18 
18 
16 
16 
16 
18 
18 

18 
18 

18 
16 
16 
16 

16 
16 
16 

16 
16 
16 
16 
16 
18 
18 
11 

11 
11 

11 
11 
11 
11 
11 
11 

33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
33 
38 
38 
38 
38 
38 

- Teble-9.-Screenlng=Anelyele-Reaulte·,tor-the ·tnltle ·Sampling Period 

SlructUro s.mple 
Number Number Anal""il P""aical Stata Oato Sa- Oato Analv10d 

205 85 .00588 Grooo Gamma Sludao 8/21185 10/24/85 
205 85 .00521 Tritium Sludoo 8/21185 8123/85 
214 85 .00581 Groea-. Llauld 8/21185 10/20/85 · 
214 85 .00581 Grooo Bela Liauid 8/21185 10/20/85 
284 85 .00588 Grooo Gamma Liauid 8/21185 10/18/85 
284 85 .00518 Tritium Llauld 8121185 8/23/ U 
175 85 .00584 Grooo- LiQuid 8/23/U 10/23/85 
175 85 .00584 Grooolleto LiQuid 8/23/U 10/23/85 
175 85 .00587 Grooo Gamma Llauld 8/23/U I 0118/85 
175 85 .00547 TriUum Llauld 8/23/U 8124/U 
175 85 .00575 Groea- Sludoo 8/23/U 10/24/85 
175 85 .00575 Grooo Beto Sludoo 8/23/85 10/24/85 
175 85 .00588 Grooo Gamma Sludao 8/23/U 1 0/24/U 
175 85 .00555 Tritium Sludao 8/23/U 8/24/U 
178 85 .00583 G<aoo-. LIQUid 8/21185 10/23/85 
178 85 .00583 Grooo Bela LIQuid 8/21185 10/23/85 
178 85 .00588 Grooo Gamma Lkluld 8121185 10/18/85 
178 85 .00518 TrHium Llaukl 8/21185 8/23/ U 
178 85 .00574 Graoo Ak>hA Sludoo 8/21185 10/24/85 
171 85 .00574 Grooo- Sludoo 8/21185 10/24/85 
178 85 .00800 Grooo Gamma Sludoo 8/21185 10/24/85 
178 85 .00522 Tritium Sludao 8/21185 8/23/85 
371 85 .00585 Groea-. Llauld 8/23/85 10/20/85 
371 85 .00515 Grooo Bela Llauid 8/23/U 10/20/85 
371 85 .00588 Grooo Gamma Liauld 8/23/85 10118/85 
371 85 .00548 Trhlum Llaukl 8123/U 8/24/85 
385 85 .00827 Groea-. Llauid 8/23/85 10/20/85 
385 85 .00827 Grooo Bela Llauld 8/23/85 10/20/85 
315 85 .00580 Grooo Gomrna Llauid 1123/85 10/11/85 
315 85 .00548 Trhlum LIQuid 1/23/85 8124/85 
315 85 .00578 GrON- Sludoo 8/23/U 10/24/85 
315 85 .00578 G<aooBela Sludoo 8/23/U 10/24/85 
315 85 .00801 GroooGomrna Sludoo 8123/U 10/24/85 
315 85.00556 Tritium Sludao 1/23/U 8124/U 
38 85 .00110 G<oea-. Liaukl 8/30/U 10/20/85 
38 85 .00880 Grooo Bela Lkluld 8130/85 10/20/85 
38---115.00-7-1-2-.Grooo.Gomrna- -Liauld 1/-30/-U 1-0/-1-1/85 ---
38 85 .00813 Trhlum Llauld 8130/U 811/85 
38 85.00780 GrON-. 1- 1/30/U 10/24/85 
38 85 .00710 Grooo 8eto Sludoo - 8130/U 10/24/85 
38 85 .00743 Grooo Gomrna Sludoo 1130/U 10/24/85 
38 85 .00114 Trhlum Sludao 1130115 811/85 
42 85 .00811 Grooo- Lkluld . 8/30/U 10/20/85 
42 85 .00811 Grooolleto Lklukl 1130/U 10/20/85 
U 85 .00713 Grooo Gomrna Llauld 8/30/U I 0/18/85 
42 85.00118 Trhlum Llauld 8/30/U 8/IIU 

120 85 .00182 Groea Aloha Lkluld 8130/U 10/20/85 
120 85 .00882 Grooo 8eto LIQuid 8/30/85 I 0/20/85 
120 85 .00714 Grooo Gomrna Llaukl 1130/85 I 0/11185 
120 85.00115 TriUum Lkluld 8/30/U 811/85 

31 85 .00511 Groea-. Llauld 1123/85 10/20/85 
31 85 .00511 Grooo 8eto Llauld 8123/85 10/20/85 
·31 85.00581 GroooGomma LiQuid 8123/85 10/18/85 
31 85.00544 Trhium Lklukl 1123/85 8124/85 
31 85.00577 Groea- Sludoo 8123/U I 0/24/85 
31 85.00577 Grooo 8eto Sludao 8/23/85 I 0/24/85 
31 85 .00802 Grooo Gamma Sludoo 8/23/85 I 0/24/85 
31 85 .00552 Tritium Sludoo 8/23115 1124/85 
83 85.00517 Groea-. Llauid 8123/U 10/23/85 
13 85.00517 Grooo 8eto Lkluid 1123/85 I 0/23/85 
13 15.00512 Grooo Gamma Llauid 8/23/U I 0/11185 
13 15.00542 Tritium Llauld 1123115 8/24115 
83 85 .00578 Groea- Sludoo 1123/85 I 0/24/85 
83 15 .00578 Grooo 8eto Sludao 8/23115 10/24/85 
83 15 .00803 GroooGomma Sludao 8/23115 10/24/85 
83 15.00551 TriUum - 8123/85 1/24/85 
VI 15.00511 Grooo- LiQuid 1123115 10/20/85 
VI 85.00511 Grooo 8eto Llauid 1123/85 10/20/85 
VI 15.00513 Grooo Gamma Lkluid 8/23/U 10/11/85 
VI 85 .00543 Tritium LiQuid 1123/U 1124115 

178 85 .00511GroeaAioha Liaukl 8/23115 10/20115 
178 85.00511 Grooolleto LiQuid 8/23/85 10/20/85 
171 15.00514 Oro. Gamma Llauld 8/23115 I 0/11185 
171 15.00545 Trlllum Lkluld 8/23115 1124115 
171 85 .00578 Groea-. ISiucllie 8/23115 I 0/24/85 
171 85.00578 Grooo 8eto Sludao 8/23115 I 0/24115 
178 15.00104 Grooo Gamma Sludao 8/23/U I 0/24/85 
171 85 .00553 Trlllum 1- 8/23/U 1124/85 
11 15.00115 Grooo Aloha Lkluld 117/U 10/20185l511iit Group A 
II 85.00115 Groealleto Lkluld 817/U 10/20/UISolil Group A 
II 85.00727 Gro.Gomma Uauk1 8/7115 IO/II/85[SIIiit0nu>A 
II 85 .00155 Tritium LIQUid 8/7115 811/85[SIIiit Group A 
II 85.00187 Groea Alpha Liquid 8/7/U 10/20115-
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·2 .88 Cl/.a. 
o .oo Clla 
0.02 CllmL 
0.30 CilmL 
0.22 CllmL 

271 .72 CVL 
· 0 .05 Cl/mL 
0 .08 CllmL 
0 .03 CllmL 

311 .81 CVL 
18.2 1 Ci!a 
II .51 Clla 

o .o8 Clla 
0 .33 Cl/.a. 
0 .08 CllmL 
0.18 Cllml 
0.47 Cllrol 

518 .12 CVL 
1.74 

. 1.01 Clla 
·2 .12 Clla 
0.00 Clla 
0 .08 Cl/mL 
0.12 CllmL 
0.13 Cl/ml 

883.21 CVL 
0.04 Cl/ml 

-0.07 Cllml 
-0.21 Cl/mL 

232 . II CI/L 
2 .70 Clla 
3 .17 Clla 

-4.31 Clla 
3.14IDCI/a 
0 .35~CIIml 

-O.OI[pCI/mL 
o.o2lPCIIm~ 

5514 .4IIDCVL 
400.27 Cl/.a. 

43 .87 Cl/.11 
0 .41 Clla 
o.oo Clla 
0.01 Cllml 
0 .34 Cllml 
0 .17' Cllml 

181 .32 CVL 
0.01 CllmL 

·0.20 Cllml 
0.11 Cllml 

414 .31 CVL 
· 0.02 Cllml 
o.oe Cllml 
0.11 Cllml 

384.25 CVL 
·0.18 1DCIIa 
5 .70~Cilll 

-4 .31 [pCIIa 
O.OO [pCI/a 
0 .01 CllmL 

· 0.10 Cllml 
0.53 CllmL 

88523. II CVL 
7.53 Clla 

20.02 Clla 
-3.70 Clla 

1545.55 CI/JI 
o .oo Cllml 
0.08 Cllml 
0.17 Cllml 

400.13IDCVL 
-0.02 Cllml 
0.04 Cllml 
0.421DCIIml 

271.81lpCI/L 
3.171DCIIa 
4.17 Cilll_ 

-4.01 Clla 
o.oo Clla 
0.01 Cllml 

·0.11 Cllml 
-0.31 Cllml 
0.00 CVL 
o.oo DCIIml 

..... 
P_, Meuurernent 

Moilture Grut.- lhan 
Content the MDA~ 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/ A 
N/A 
N/A 

85 .58 
85 .58 

54 .81 v. 
54 .11 Y• 
54.81' 
54.11 v. 

81.85 
81 .15 

. 88 .85 
11.85 

18.12 
11.12 
88.12 
88 .12 Y• 

N/A Y• 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

15.511 v. 
15 .511 v. 
15.58 
15.58 

117 .24 
87.24 
87 .24 
87.24 

N/A Y• 
N/A Y• 

85 .78 
85 .71 v. 
85 .71 
85.71 Y• 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A ' 
N/A 

87.51 
17.51 
17.51 
117.51 •. 

N/A 
N/A 
N/A 
N/A 
N/A 

lathe 
Meuurement 
GfNt•IMn 
lheMOAend 

... ~=·'11 



-·Tabli-t;-screenlng:-Analyale··Rnulta-tor·1h·e· lnltla -sampling Period 

..... ........ _ 
- Ia IIe 

_ ...,. 
p....,.,, ...... u,..,....,. lleMOAond 

Tec:Micoi Slrucluro ~ Moiolurw - .... ... Sct-"ng 
/VM Number . Numb« Analvllla Phv.al Slolo Dolo~ o .............. So,..,..T..,. Me.aurement \hllll con .... lleMOA7 ...r1 

38 81 85 .00887 -- liauid 8/7/85 10/20/85 - -0.01 iDCVml N/A 

38 81 85.00728 a,_ Gamma llauid 8/7/85 10/18185 - ·0.40 IDCVml N/A 
36 61 85.00671 Tritium liquid 8/7/85 8/8/85 - 288.78 jpCVl N/A 
38 81 85.00688 Gr- AIDho liauid 8/7/85 ISDlil Group B N/A 
38 81 85.00888 GrouBelo liauld 8/7115 iSDlilGroomB N/A 
38 61 85.00721 a-Gommo liquid 8/7/85 ISDlil Group B N/A 
38 81 85.00880 Tritium Uauid 8/7/85 8/8/85 ISDlil GrouD B 281 .48 IDCVL N/A 
38 104 85.00570 Gr- AIDho Uauld 8123/85 10/20115 0.02 ~DCVml N/A 
38 104 85 .00570 -- Uquid 8/23/85 10/20/85 0.18 lpCVml N/A 
38 104 85.00585 GrouGommo Uauld 8123/85 10/18/15 0.11 DCVml N/A 
38 104 85 .00541 Tritium Uauid 8/23/85 8124/85 0.00 CVL N/A 
38 104 85 .00580 Q,.,..Amho ISiudao 8123/85 10/24/85 . 4.83 C!/ll 85.05 
38 104 85 .00580 GrouBelo Sludao 8123/85 10/24/85 3.54 Cl/a 85.05 
38 104 85 .00805 a,_Gommo Sludao 8123/85 10/24/85 ·5.44 Cl/a 85.05 
38 104 85 .00550 Tritium iSiudao 8123/85 8124/15 0 .114 Cl/a 85.05 Y• 
38 132 85 .00571 Gr-Aipho Uquld li2.3/85 10/20/85 . 0.08 Cl/ml N/A 
38 132 85.00571 GrouBola llauid 8123/85 10/20/15 0.07 DCVMl N/A 
38 132 85.00588 GrouGommo Uaulcl 8123/85 10/18185 0 .118 DCI/ml N/A Y• 
38 132 85.00548 Tritium Uquid 8/23115 8124115 478.33 .~Vl N/A 
38 132 - 15-.oo5e1 Grou Alpho ISiudao 8123/85 10/24/85 - 1.74 Cl/a 88.18 
38 132 85.00581 a.-Bola Sludao 8/23/15 10/24115 2.33 Cl/a 88.18 
38 132 85.00808 GrouGomma Sludao 8/23/85 10/24115 -4.87 Cl/a 88.88 
38 1-32 -- 85 .. 00554. l-ritlum - Slu- 8/23/15 8124/85 0.00 Cl/a 86 .88 
40 24 85.00888 .G,_Aipho llauid 815/85 10/20/85 0.02 IDCIIml N/A 
40 24 85.00886 Grou- llauid 815/85 10/20/15 0.18 IDCIIml N/A 
40 24 85.00718 a,_Gommo Uaulcl 815/85 10/18185 ·0.01 IPCI/ml N/A 
40 24 85.001142 Tritium Uaulcl 815/15 818/15 344.58 IDCVL N/A 
40 24 85.00782 GrouAmho ISiudao 815/15 10/24115 2.70 iPCI/a 82.81 
40 24 85.00712 Grou- I~ 815/85 10/24115 3.72 iaCI/a 82.81 
40 24 85 .00745 GrouGommo Sludao 815/85 10/24115 ·3.04 Cl/a 82.11 
40 24 85.001143 Tritium ISiudao 815115 818/15 0 .11 Cl/a 82.11 
40 25 85 .00775 GrouAIDho Uauld 815/85 10/20/85 

~-· 
0 .01 DCI/ml N/A 

40 25 '85 .00775 Ora. Bola Uauld 815/85 10/20/15 lloll>bll~l 0.28 Cl/ml N/A 
40 25 85 .00774 GrouGomma Uquld 815/85 10/11115 .lloll>bll-. 0.43 Cl/ml N/A 
40 25 85.00641 Trl11um llauid 815/85 811/85 

~-· 
228.44 CVL N/A 

40 -·25 .115.00771 -- ISiudao 815/15 10/24/15 
·~-· 

3.17 Cl/a 83 .71 
40 25 85.00771 Grouhlo Slu- 815/85 10/24/15 .-.. -· 3.03 Cl/a · 83.71 
40 25 85.00754 GrouGommo Slu- 815/85 10/24/85 

'lloll>blo --· 
·5.42 C!/ll 83 .71 

40 25 85 .00847. Tritium Sludao 815/85 818185 ,-.. -· 1.58 Cl/g 83.71 Y• 
40 25 . - ·85.001187 -Aipho LiQuid 815115 10/20/.85 

,_ .. __ , 
0.01 Cl/ml N/A 

40 25 85.00817 GrouBola LiQuid 815/85 10/20/85 llluolcoioo.-, 0 .23 Cl/ml N/A 
40 25 85.00718 G.-Gamma LiQuid 815/U 10/18185 0.10 iDCIIml N/A 
40 25 85 .00844 Tritium Uauld 815115 8/1/85 llluolcolo-. 802 .44 laCVl N/A 
40 25 85 .00713 -- Slu- . -815/15 10/24115' llloll>blo- 1.74 iaCI/a 87.31 
40 25 85.00713 Grou- ISiudao 815/85 10/24/85 llloll>blo- ·0.31 jpCI/g 87.31 
40 25 85 :oo741 ara.Gommo Sludao 8/5/15 ' 10/24115 llloll>blo- ·5.45 IPCIIa 87.31 
40 25 85.00645 Tritium ISiudao 815/85 811/85 llluolcotoo- 0.87 Cl/a 87.31 Y• 
48 230 85.00882 a-AIDho llauld 8111115 10/20/85 iSaltGrouaA 0.04 aCI/ml N/A 
48 230 85.00882 Grouhlo Uauld 811/15 • 10/20115 Sclll Group_A 0.28 ~ml NIA 
46 230 85.00724 G.-Gornrno LiQuid 811/85 10/11185 &1>11G.....,A ·0.41 DCIIml NIA 
41 230 85.00151 Trltiu111 Uauicl 811/85 811/15 Sai1GrouaA 471.5·1 DC Ill. HIA 
41 230 85.001184 -- llauld 811/15 • 10/20185 - 0.01 •DCI!ml N/A 
48 230 85.001184 GrouBola liquid 818/15 10/20/15 - ·0.11 I..CIIml . N/A 
48 230 85 .00728 GrouGommo llauld 818/85 10/18185 - ·0.35 i..CIIml N/A 
48 230 85.001172 Tritium Uaulcl 8/8/85 811/15 - 502 .411 laCVl NIA 
48 230 85.001183 -- llauld 8/8/85 SaltGrouaB N/A 
41 230 85.00883 Grou- llauid 8/8/85 61>11 Group B N/A 
48 230 85.00725 GrouGommo Uaulcl 818/85 I Salt Group B N/A 
48 230 85.00811 Trlllum Uauld 8/11/15 8/1/85 ISaltGroua8 0.00 aCVl N/A 
48 111 85.00174 ar-~- liquid 8130188 10/20115 I-11-JI 0.02 PO_IIml N/A 
48 111 85 .001174 a.-Bola llauid 8130/81 10/20115 I 0.30 DCI/ml N/A 
48 111 85.00708 Gra.Gornrno Llauld 1/30181 10118185 llluolcoloClnMoll 0.15 DCI/ml N/A Y• 
48 118 85.00820 Tritium LIQuid 8130/11 8/1185 

~-·-· 
388.55 ~Ill N/A 

48 111 85.00751 GrouAIDho ISiudao 1130181 10/24185 ~---· 11.38 Cl/a 71.13 
48 '111 85.00758 Grou- Slu- 1130181 10/24115 illuolcolo-8 7.02 Cl/a 71.83 Y• 
48 111 85 .00738 Grou Gornrno Sludao 1/30/81 10/24/15 

llloll>bll --· 
·1.83 Cl,/g 71.83 

48 111 85.00821 Tritium - 1/30/11 811/15 ~-~~-· 1.14 CUa 71.83 Y• 
48 111 85.00873 -- llauld 8130/81 10/20115 Ouploolo-· 0.00 laCI/ml N/A 
48 111 15.001173 a.-Bola LIQUid 8130/11 10/20185 

-~~-· 
·0.28 DCI/ml N/A 

41 111 85 .00705 ara.Gommo Uauid 8130/81 10/11/85 -·-· 0.71 DCIImL N/A Y• 
48 111 85.00122 Tritium Uaulcl 8130181 811185 -·-· 3211.30 DC Ill N/A Y• 
48 111 85.00755 GrouAIDho - 8130/81 10/24/15 Duolcolo-. 7.53 CUa 74.35 
48 111 85 .00755 -- $ludgo 8130/18 10/24/15 •Duolcolo-. 7.31 .!!_CI,/11_ 74.3 5 Y• 
48 111 85.00731 GrouGommo - 8130/88 10/24/15 ·-·- ·3.11 Clla 74.35 
48 111 85.00111 Tritium Sludao 8130/18 8/1/U .Duplloo .. lir!IO!I!1o 1.11 Cl/a_ 74.3 5 Y• 
48 118 85.00175 GrouAIDho Uaulcl 8130/88 10/20111 ·0.04 IDCIIIIIL N/A 
48 118 85.00875 Grou- Llauld 1/30/81 10/20111 ·0.07 IDCI/111L N/A 
48 111 85.00707 GrouGommo Llauld 8130188 10/11111 0.21 ~1/mL N/A 
48 111 85.00111 Trlllum Llauld 8130/81 8/1111 781. 10 IDCIII. N/A 
41 118 85.00767 -- - 8/30/81 10/24116 14.21 laCI/a 57.4 3 Y• 
48 118 85.00757 an-Bola - 1130/81 10/24/16 10.10 IDCIIa 57.4 3 Y• 
48 111 85 .00740 an-Gomma - 1130/88 10/24185 1.11 IDCI/a 57.43 
41 118 85.001123 Tritium Sludge 8/30/118 8/1/81 0.0 0 pCI/g 57.43 
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···Teble 5. ScrHnlng-Analyala-R .. ulb-tor·the-lnltla -Sampling Period 

..... 
Meuurement ..... GrNtorlhan 

Pen:ent Meuurement the MDA ond 
Technical Slruclure SemPe Moiltute Greater ~ten t>o ScrMring ,., .. Number Number Analvaio Ptwlicli Slate Date S.rrc>ie<l Oato Anelvzed s....,..T ..... MNIUI'81nent Unita Content the MDA? Level? 

52 n 85.00764 Gr011 Ak:Jha Sluclao 8/5/85 10/2./85 Solit Grouo A 3.87 Clla 85 .11 
52 n 85 .0078. GrouBela Sluclao 8/5/85 10/2./85 Solit OrOUD A 3 .57 Clio 85.11 
52 88 85.007H o .... Gamrna Sluclao 8/5/85 10/2./85 Solit GrOUD A -•.55 Clla 85 .11 
52 n 85.008•1 Tritium Sluclao 8/5/85 8/8/85 SpitO'OUDA 1.30 Clla 85 .11 v. 
52 88 85 .007el Gr ... ~ Sluclao 8/5/U 5Diit Grouo 8 85.11 
52 n 85 .007el GraN Bela Sluclao 8/5/85 5Diit Grouo 8 85 .11 
52 n 85.00751 GraN Gamma Sluclao 8/5/85 5DiitG'OUD8 85.11 
52 n 85 .00883 Tritium Sluclao 8/5/85 8/8/85 5Diit Grouo 8 0.78 Clio 85.11 v. 
52 n 85.00888 ar ... ~ liouid 8/5/85 10/20/85 0 .02 IPCIIml N/A 
52 88 85.00818 o .... e.~a liauid 8/5/85 10/20/85 -0.02 IPCIIml N/A 
52 80 85 .00720 o .... Gamrna Uquid 8/5/85 10111185 0 .21 loCIIml N/A 
52 u 85.oo8•o Trllium liquid 8/5/85 8/8/85 U81.72 lpCi/l N/A Ye 
5• 18 85 .00785 ar ... ~ Sluclao 8/5/85 10/2./85 Soil GrOUD A 5.80 Clla 83.71 
54 18 85 .00785 o .... e.~a Sluclao 8/5/85 10/H/85 • Soli! GrOUD A 5.82 Clio 83.71 
54 18 85.007U GroNGemmo Sluclao 8/5/85 tO/H/85 !Spit GrOUD.A -o.•5 Clio 83 .71 
5• 18 85 .00853 Tritium Sluclao a/5/85 8/8/85 I Spit GrOUD A 1.01 Clio 83 .71 Ye 
54 18 85 .00770 ar ... ~ Sluclao 8/5/85 ISDiit Grouo 8 83.71 

5• 18 85 .00770 Grou Bela Sluclao 8/5/85 ISolit Grouo 8 83.71 
54 18 85 .00753 GrouGamma Sludge 8/5/85 15Diit o._8 83.71 
54 18 85.00882 Tritium Sluclao 8/5/U 8/8/85 ISDiitGrouo 8 0.55 Ciill_ 83.71 v. 
54 16 85 .00888 Gr ... ~ liauid a/5/85 10/20/85 0.08 Cllml N/A 
54 te 85 .00888 Groullell Uauid 8/5/85 10/20/85 o.o• Cilml N/A 
u 18 85.00721 a.-Gamma Uouid 8/5/U 10118/85 -0.28 Cilml N/A 
54 18 8'5':0085'2 Trltiiim UQuid - 8/5/85 8/8/85 328;48 loCill N/A -- - ·-

ee 3 85: 00180 'Gr- ·~ liauld - 8/5/85 10/20/85 Spjit GrOUD A 0.00 lpCilml N/A .... 
88 3 85 .00880 ar-Bela Uould 8/5/85 10/20/85 Wt Grouo A -0.01 lpCilml N/A 
ee 3 05.00722 a.-Gamma Uouid 8/5/85 10118/85 Soil GrOUD A -0.01 IPCilml N/A 
88 3 85 .00848 Tritium llouicl 8/5/85 8/8/85 Soli! Grouo A 580.57 loCill N/A 
88 3 85 .00788 ar ... - Sluclao 8/5/85 10/H/85 Spit Gr..., A 3.87 Clio 87.42 
68 3 85 .00788 Grw~Bela Sluclao 8/5/85 10/24/85 Soil GrOUD A 4.45 Clio 87 .U 
88 3 85 .00748 a.-Gamma Sluclao 8/5/85 10/24/85 Sc>lit GrOUD A -4.58 Ci/_11 87.42 
88 3 85.00848 Tritium Sluclao 8/5/85 8/8/85 Spjit GrOUD A 1.42 Cila 87 .42 Ye 
88 3 85.00181 Gr-~ liouicl 8/5/85 5Diit Grouo 8 N/A 
ee 3 85.00881 Grw~Beto llould 8/5185 SaltGrouo8 N/A 
ee 3 85 .00723 a.-Gamma llauld 8/5185 5Diit Grouo. 8 N/A 
ee 3 85.00850 Tritium llauid 8/5/85 8/8/85 5Diit Grouo 8 1038.88 !PC ill N/A 
ee 3 -85;00788 ar ... ~. Sluclao 8/5/85 . 5Diit Grouo 8 ··-··-· - 87 .42 
ee 3 85.00788 -- Sluclao 8/5/85 . 5Diit Grouo 8 87.42 
ee .3 85 .00752 GroeGamma Sluclao 8/5/85 Soli! Grouo 8 87.42 
ee 3 - 85-:'oo851 Tritium Sluclao a/5/85 8/8/85 ;SaltOrouo8 2.74 loCi/a a7 .42 v. 
u 8 85·.oo878 ar ... -- Uauicl 8/28/85 10/20/85 ·0 .04 IDC ilml N/A 
u 8 85.00878 -- liQuid 8128/85 10/20/85 0.13 Cilml N/A 
u a 85 .00708 a.-Gamma Llauid 8128/85 10111185 0 .13 Cilml N/A 
n a 85.00817 Tritium llauid 8/28/85 a/1/85 3034,31 pCi/l N/A v. 
u 10 85.00888 or ... ~ LIQuid 8/1/85 10/20/85 0 .08 pCI/ml N/A 
88 10 . 85 .00888 Groellell Llauld a/8/85 10/20185 0 .20 pCI/ml N/A 
88 10 85 .00730 GroeGamma llauid 8/1/85 10/11185 0 .47 :DCI/ml N/A 
88 10 a5.00857 Tritium U.g_uid 8/1/85 8/8/85 583.47 ~ill N/A 
88 10 85 .00781 GrON~ Sluclao 8/8/85 10/24/85 1.74 Clla a8 .12 
88 10 85 .00781 -- Sluclao a/1/U 10/24/85 1.58 IPCIIa 88.12 
u 10 85 .00744 GroeGamma Sluclao a/1/85 10/24185 •4.44 IPCila 88.12 
88 10 85.00851 Tritium Sluclao 8/1/85 8/1/85 0.28 loCi/a 81.12 v. 

OlotllledWaiM 
85.00582 -~ Uould t 0/20/85 ..... -0.05 Ci/ml N/A 

- - -- - 011-Wallf 
85.00582 Groellell LIQuid 10/20/85 .. 0.11 Cilml N/A 
85.00523 Tritil!m Uquicl 1/23/85 Olo-w .... 318.15 ~Ill N/A -- - -- . 

---- -- ..... 
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Table 10. Alpha end Bate Reenelyele for the lnh ~I Sampling Period I 

i 

I 
! ..... . ! --I I Gr-lhan 
I ..... hMinimum 

I ---- -- -- ---- ---- ---------- ------- ------- ----- - -. 
__ ,_, 

0.-
~.~ ... ....._., Minimum ar .. , • ..., Actlvtly•nd 

I Unce!Wnty Delee:- lhe Minimum ar.. .. n..n 
Tecl'nical Slnlc:turo s. .... MNauremen1 (2 Sigmll) Activity ~ ... Sc:....ong 

~v .. Number Numb« An.olvola Ptwlicol Sllto Ooto S."""-<1 o ... Analv:riiC S.mDlo Two IDCI/ll I DC ill I DC Ill I AcliYIIY? l...rl 
3 2017 85.00715 Graoo~ liauld 8/1/85 4/22/81 ISc*t Gr..., A 4.87E-G1 3.88E+OO 1.25E+01 
3 2087 85 .00717 Graoo~ llauid 8/8/85 4/22/88 - 3.33E-01 8 .10E-G1 3 .38E+OO 
3 2017 85 .00715 O.O.Boll llauid 811/85 4/22/88 I Split Gr..., A 3.57E+01 2.54E+OO 8.84E+OO Ye 
3 2017 85 .00717 O.O.Boto liQUid 8/1/U 4/22/88 - 2.82E+OO 1.82E+OO 8.31E+OO 
8 30 85 .00738 Graoo~ llauld 8/11185 4/22/88 1.57E+OO 1.87E+OO 5.82E+OO 
8 30 85.00738 O.O.Boll llauld 8/11185 4/22/81 1.41E+01 2 .14E+00 8 .50E+OO Ye 
8 108 85 .00710 O.O.AIDho llauld 1/30/85 4/22/88 IDuplicolo_~_B 5.53E+OO 1.88E+OO 5.85E+OO 
8 108 85 .00708 O.O.AIDho liquid 8/30/85 4/22/88 Duplicoto o...., A 4.10E-01 1.21E+OO 4.38E+OO 
8 108 85.00710 O.O.Boto llauld 8/30/85 4/22/88 .,._ .. ~, 8.82E+OO 2.08E+OO 8 .S7E+OO Ye 
8 108 85.00708 O.O.Boll Llauld 8/30/85 4/22/88 l~too .... A 7.08E+00 2.01E+00 8 .43E+OO Ye 
8 110 85 .00711 GraooAIDho Llauld 8/30/85 4/22/81 3.07E+00 1.01E+OO 3.02E+OO Ye 
8 110 85.00711 O.O.Boll liQuid 8/30/85 4/22/81 8 .18E+00 1.84E+00 8 .24E+OO 

11 20 85 .00732 ar-~ llauld 817/85 4/22/88 I Duplicolo ~ B 2.41E+OO 8.02E+OO 2.70E+01 
11 20 85 .00731 GraooAIDho llauld 8/7/85 4/22/88 l~to~A 2.08E+OO 8.40E+OO 3.17E+01 
11 20 85 .00733 GraooAIDho Llauld 8/7/85 4/22/81 - 3.81E-Q1 8.88E-01 3.08E+OO 
11 20 85 .00732 O.O.Beto llauid 8/7/85 4/22/88 I Duplicolo a.- B 5.80E+01 3.08E+OO 8.77E+OO v. v. 
11 20 85 .00731 O.O.Boll llauld 8/7/85 4/22/88 ......... -,. 5.28E+01 2.88E+OO 8.88E+OO v. v. 
11 "20 85 .00733 Graoo Boll llauld 8/7/85 4/22/81 - 1.47E+OO 1.88E+OO 6.21E+OO 
11 43 85 .00735 GraooAIDho liauid 8/7/15 4/22/88 - -5.48E-G2 8 .42E-Q1 3.33E+OO 
11 43 85 .00734 Graoo~ llQuld 8/7/85 4/22/81 1.21E+OO 4.80E+00 1.58E+01 
11 43 8s :oo735 -- llauld 8/7/85 4/22/81 - 2.82E+OO 1.81E+OO 8.30E+OO 
11 43 85.00734 O.O.Boll Uauld 8/7/85 4/22/81 3.47E+01 2.55E+OO 8.73E+OO v. 
15 51 85 .00582 GraooAIDho Llauld ·8/21185 4/22/81 7.88E+OO 1.22E+01 4.12E+01 
15 51 85 .00582 ar-Beco llauld 8/21185 4/22/81 4.47E+01 2.85E+OO 7.04E+OO v. 
15 81 85 .00513 Graoo~ llauld 8/21185 4/22/81 ·7.48E-G2 1.18E+00 4 .11E+OO ' 
15 11 85 .00583 GraooBeco llauld 8/21185 4/22/81 4 .85E+OO 1.87E+OO 8.41E+OO 
15 12 85 .00584 GraooAIDho llauld 8/21185 4/22/81 1.03E+00 2.02E+OO 8.81E+OO 

. 15 12 85.00584 GraooBeco llauld 8/21185 4/22/81 1.48E+01 2.17E+OO 8.58E+OO v. 
15 205 85 .00585 GraooAIDho llauld 8/21185 4/22/81 8 .25E+OO 2.81E+OO 8.31E+OO 
15 205 85 .00515 GraooBeco liQUid 8/21185 4/22/81 2.13E+01 2.31E+00 8 .81E+OO v. 
15 214 85 .00588 Graoo~ llauld 8121185 4/22/81 8.41E-G1 8 .41E-Q1 3 .15E+OO 
15 284 85 .00518 O.O.Boto llauld 8121/85 4/22/81 2.14E+OO 1.80E+OO 8.27E+OO 
18 - n5 --eo.o·os-17 ·oraooAiiiho Ociuld "8123/85 4/U-/18 -- -- 4.41E-G1 1.40E+OO 4.87E+OO 
11 175 85 .00517 Graoo- llauld 8123/U 4/22/81 1 .42E+00 2.04E+OO 1.41E+OO Ye 
18 171 85 .00511 Graoo~ Llauld 8121185 4/22/11 1.88E+OO 3.10E+OO 1.28E+Ol 
11 171 85.00511 Grae- Uauld 8121185 4/22/81 2.71E+01 2.42E+OO 1 .72E+OO v. 
18 371 85:oo518 ar--- llauld 8/23/U 4/22111 

-
4.31E-G1 1.10E+OO 3.81E+OO 

11 371 85 .00588 Graoo- llauld 8/23115 4/22/11 1.18E+01 2.05E+OO 1 .34E+OO v. 
18 315 85 .00580 GraooAIDho u .... HI 8123/15 4/22/81 1.33E-G1 1.37E+OO 4.UE+OO 
11 315 85.00580 GraooBoto liQUid .1/23/U 4/22/81 1.18E+01 2.14E+00 1.40E+OO v. 
18 38 85.00712 Graoo~ llauld 8130/U 4/22/81 3.51E+03 1.37E+02 1.03E+02 Ye v. 
18 38 85.007-12 ar-- Llauld 8/30/U 4/-22111 1.37E+02 S.IDE+OO 8.81E+OO v. v. 
18 42 85 .00713 GraooAIDho Uauld 8/30/85 4/22/11 1 .17E+02 1.01E+02 4.14E+01 Ye v. 
18 42 85.00713 ar-- liQUid 8130/15 4/22111 1.31E+02 5.13E+00 7.11E+OO v. Ye 
18 120 85 .00714 Graoo~ llauld 8/30/15 • 4122/11 7.32E-G1 1.45E+OO 4.81E+OO 
18 120 85 .00714 ar-- Uauld 8130/85 4/22/81 1.48E+OO 2.04E+OO 1.48E+OO Ye 
33 31 85.00581 GraooAIDho Llauld 8123/85 4/22/81 1.15E+01 3.25E+OO 8.40E+OO Ye 
33 31 85 .00581 ar-- Llauld 8123/85 4/22/11 2.13E+01 2.21E+OO 8.85E+OO .,. 
33 83 85 .00582 Graoo~ l.iQuld 8123/85 4/22/81 3.22E-G1 1.45E+01 4.81E+01 
33 83 85.00582 ar-- llauld 1/23/85 4/22/11 3.14E+02 1.12E+01 8.41E+OO Ye v. 
33 81 85 :00583 ar--- Llauld 8123115 4/22/81 2.05E+OO 2.SIE+OO 1.71E+OO 
33 81 85 .00583 ar-- Llauld 8123/U 4/22/81 2.14E+01 2.31E+OO 8.51E+OO Ye 
33 178 85 .00584 Graoo~ Uauld 8123/U 4/22/11 2.41E+00 4.31E+00 1.48E+01 
33 -rn 85.oo5n ar-- llauld 8/23/85 4/22/11 2.10E+01 2 .41E+OO 1 .78E+OO v. 
38 11 85 .00727 GraooAIDho Llauld 8/7/85 4/22/81 1Spti1_G...-_A ·1.50E+02 7.01E+01 2.12E+02 
31 11 85 .00721 Graoo~ LIQuid 817/85 4/22/88 - 8.33E-G1 1.01E+00 3.45E+OO 
38 11 - 85.00727 a.- Boil. Llauld 817/15 -- 4t2:itU [S!iii!_G..-_A 1.30E+02 5.07E+00 7.33E+OO v. v. 
38 11 85 .00728 O.O.Boll Llauld 817/85 4/22/81 - 3.34E+OO 1.83E+OO 1.32E+OO 
38 104 -· 85 .00585 o.-~- Uauld 1/23185 4/22/81 1.55E+01 7 .02E+OO 2.25E+01 
38 104 85.00585 0.0.8oll LIQUid 1123/15 4/22111 4.00E+01 2.11E+OO 1 .13E+OO Ye 
38 ·132 85.00588 GraooAIDho LIQUid 1/23/U 4/22/81 1.81E+OO 1.25E+OO 2.12E+01 
38 132 85.00588 ar-e. LIQUid 1123185 4/22/U 3.1DE+01 2.11E+OO 8.11E+OO Ye 
40 24 85.00711 Graoo~ Llauld 815/U 4/22/11 1.10E+OO 4.12E+OO 1.40E+01 
40 24 85 .00711 ar-e. LiQuid 815/U 4/22111 3.37E+01 2.52E+OO 1.88E+OO Ye 
40 25 85 .00774 Grooo~ Uauld 815/85 4/22/81 ~~-~· 2.54E+OO 3.41E+OO 1.11E+01 
40 25 85 .00718 GraooAIDho Llauld 815/15 4/22111 l~to~A 4.04E-G1 U2E-G1 3.21E+00 
40 25 15.00774 ar-e. LIQuid 815/85 4/22/11 ~~-~· 1.21E+OO 7.47E+00 2.5DE+01 
40 25 85.007.18 a.- .... Llauld 815/15 4/22/81 [Ot4lllaoto~A 5.43E+OO 1.84E+OO 8.21E+OO 
41 230 85 .00724 Graoo~ LIQuid 8/1/15 4/22/U ISdlt Gn>UD A ·5.73E-G1 1.20E+OO 4.33E+OO 
41 230 85 .00721 GraooAIDho Uauld 811/15 4/22/U Rna 3.51E-Q1 1.01E+OO 3.11E+OO 
41 230 85.00724 ar-e. LIQuid 8/8/U 4/22/U I 5pt11 Graup A 1 .51E+OO 2.00E+OO 1.43E+OO Ye 
41 230 85.00721 ar-e. Llauld 811/15 4/22/U Rna 3.18E+OO 1.t4E+OO 1.35E+OO 
4t 111 85 .00701 GraooAIDho Llauld 8/30115 4/22/t ll~to~l 1.00E+01 4.11E+OO 1.51E+01 
48 111 85.00705 Grooo~ Uauld 1130/U 4/22/t el~to~A 3.07E+OO 1.04E+OO 2.04E+01 
41 111 85.00701 ar-e. Llauld 8/30/U 4/22/t II Ot4lliaolo ~I 3.73E+01 2.5tE+00 1.18E+OO Ye 
4t 111 85.00705 ar-e. Llauld 8130/U 4/22/t ·~~~ ... 5.04E+01 2 .UE+OO 8.71E+OO Ye v. 
4t 118 85 .00707 O.O.AIDho Llauld 8/30115 4/22/tl 1.73E+00 2.15E+00 8.D4E+OO 
4t 118 85 .00707 ar-e. !J!I!M.. 1130115 4/22/tl 2.52E+01 2 .34E+OO I.BOE+OO Ye . 

52 n 85 .00720 Graoo AlpM Liquid 815/U 4/22/U 3.11E+OO 4.75E+OO 1.10E+01 
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Table 10. Alpha and Beta Reenelyale for the lnlt el Sampling Period 

.. .,. - M ... ruement 
Gr .... than .. .,. the Minimum 

- -- -r -- -- --- - -------- ---- --- u ... Nement O.loclable 
M ... ur.m.nt Minimum Great• than Aclivllyand 
Uncanalnly O.ooclable the Minimum Gi'NierThan 

Toctnc:al Structure Samplo MN.urement (2 Sigma) Acllvlly O.toclable 1M Scre«<ing ,.. .. Number Number An~lyoio P_hyoic:al Slllo Dolo Somoled Doll Analvzed Somolo Type !pCI/ll . !PCllll IDCIILi Activi1Y7 Lovol7 
52 88 85 .00720 GrouBoll Liquid 8/5/U 4/22/DI 3.33E+01 2.53E+00 6.75E+OO Y• 
54 18 85.00721 Grou AkJtta Liquid 8/5/U 4/22/DI 7.55E·01 1.82E+00 5.57E+OO 
54 18 85 .00721 GrouBoll Liauid 8/5/U 4/22/DI 1.25E+01 2 .11E+00 8.51E+OO Y• 
86 3 85 .00722 O.ou Aloha Liauid 8/5/U 4/22/DI Split Grc•.ll> A 1.88E+00 2 .02E+00 8.12E+00 
66 3 85 .00722 Grou Boll Liquid 8/5/U 4/22/U SpliiGr- A 2.48E+01 2.30E+00 6.50E+OO v. 
e8 g 85 .00708 Grou~• Liauid 8/2U/U 4/22/U 1.80E+00 1.48E+00 4,85E+OO 
68 8 85.00708. GroeeBew Liauid 8/28/85 4/22/U 1.88E+01 2.18E+00 8.41E+00 Y• 
88 10 85 .00730 Grou AIDha Liauid 8/8/85 4/22/DI 2.78E+01 6.77E+00 1.88E+01 Y• Y• 
88 10 85 .00730 GroooBoll Liquid 8/8/85 4/22/DI 4.22E+01 8.25E+00 2.58E+01 Y• 
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- ·· Table 12. Analysis Methods 

Sampling AnaJyall -
Period Deacriotlon Analvala Bv Analvala For Analvaia Method 

I 
lnHial Screenlll!l CST-9 GroaaAIDha MLR100/ProDOrtlonel Countln 

Groaa Bela MLR 1 00/ProDOrtionel Countln 

Groaa Gemma MLR200/Scintillatlon Countllll 
Tritium MLR300/Uauld Scintillation 

I 
RNIWlylis CST-9 GroesAIDha ER1001ProDOrtlon-' Counting 

Groaa Bela ER1001ProDOrtionel CountinG 

Later Confirmatory CST-9 GroaaAIDha E R 1 00/ProDOrtionel Countlng 

Groaa Bela ER1001ProDOrtionel Counting 
Grou Gemme E R 150/Scintlllatlon Countino 
Tritium E R21 0/Uauld Scintillation 

I 
Initial and 
Later Soli! Samolea Accu-Leba GroaaAIDha EPA Method 900.0/Modllied .. 

Groaa Bela EPA Method 900.0/Modllied 

G.nma 
Soectroacoov EPA Method 901 .1/Modllied 
Tritium EPA Method 906.0/Modffied 

- -·-· 

Table 13. Minimum Detectable Activity for the Scree lng Analy1 Is Methoca 

Minimum 
Phyllt-' Stata -· Oetee18bta 
o1 the Semole Analvala Actlvltv UnHI 

Uquid GroeaAIIlha 358 loCI/1 
Groaa Bela 564 loCI/1 
Grou Gemma 490 loCIII 
Tritium 1050 loCI/1 

Sludae Grou Alohil 13.6 oCVa 
Groaa Bela 6 .6 pCVa 
.Groaa Gamma 2.2 oCVa 
Trlt!um -- - - --- ·- 0.26 pCVg 
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Table 14. Estimated Measurement and Sam_pllng Uncertainty tor th • Earlier S •mpllng P• rlod 
-

Meuurement Uncertaintv (1 Sloma! 

-----+-· Source al 
·- ----- ------·----- ------ --------- - Estimated - · ··Source of· ---- ... 

Estimated Measurement Eatimated 
Meuurement Eatimated Uncenalnty Measurement 
plus Sempllng Sempllng tor the Uncertainty 
Uncertelnty Uncertelnty Duplicate tor the Split 

Anelvals Phvsical State Sample Type { 1 Siamei {1 Siamai Estimated RePOrted s-lee SemDIIis Units 

Average of 
the Eatimetea 

from the 
! 

- - - ... Later 
Duplicates Sampling 

Gross Gamma Uquid Grooos A& B -406 -405 23 28 Period - [pCI/1 

Groes Gamma I I 
& Ganvna Splits Groupe ! 

Spectroscopy .Uquld A&B -- - 586 239 ·-- ' - lpCI/1 

' Averege of 
the Eatimatea 

trom the 
Later 

Sempling 
Split Group A Gross Ganvna UDuia- - ·· - -- ·-- 23 19 - Period pCl/1 

Subtracting 
the estimated 

' meuuremem 
uncertainty 
tor the Split 

Gemme Group A 
Spectroscopy Uquid SDilt Group B - - 585 238 - S8mDie IDCI/1 

I 
Average al 

! 
the Eatimetea 

trom.the --------- - -·- -- ····-- -----r- -- -- --
Later -

Duplic8tea Sampling 
Grtisa Alllili=. u~-===- .:"Groupa A & B 2.1 . 1.6 1.3 2~ 7 Period - pCI/1 

- ... Spihll Groupe --· 

Groealt.lpha Uquid A&B - - 61 18 -- -- IDCIII 

Average al 
the Eatimatea 

from the 
Later 

SM!pllng 
Groealt.lpha Uauid SDilt Grouo A - -- 1.3 18 -- Period PC Ill 

Subtracting 
the eetlmllled 
~ 

uncertainty 
lor the Split 

Group A 
Gross Alpha Uquid SpiM Group B - - 61 3.3 - s.rre.. pCI/1 

Average al 
the Eatimatea 

from lhe 
later 

Uauld 
Duplicates Sempllng 

IIICIII Groea Bela Groupa A & B 6.0 5.8 1.5 1.8 Period -
Splits Groupe 

Gross Bate Uquid A&B - I - u 10 -· - PC._l/1 

i 
I I I 

Average al I 

lhe EatiiNitea 
from lhe 

Later 
Sempllng 

Grou Bela UQUid Split Group A -· - 1.5 1.6 - Period 
Groea Bela Uquld Split Group B - - 14 10 - Subtracting 

the •ttmated 
IMUUremen1 
uncenelnty 
tor the Split 

GniupA 
Sample 
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Table 14. Estimated Measurement and Sampling Uncertainty for th Jl Earlier S jlmpllng Pt rlod 
I 

Measuremenl UncertainlY 11 Siomal I 

\ Soun:e of ---- - - ------ ----
Estimated Source of 

Estimated Meuuremenl Eslimaled 
Meaauremanl Estimaled Uncertainly Meaauremanl 

I plus Sampling Sampling tor 1he Uncertainly 

I Uncertainly Uncertainly ~ tor the SpiH 

Analvsis Physical Slate · Samole Type I 1 Siomai 11 Siamal Estimated Reoorted SemcieS Units 
I 

Assumed 1he 
uncertainly of 

·-- 1he Group A 
and B split 

samples_,. 
the same tor 

the later 
Duplicates sampling 

Tritium Uauid Grouos A& B 971 956 170 399 neriod .. loCi/1 

Splits Groups 
Tritium Unuid A&B .. - 241 316 .. . . pCVi 

··-

Maumedlhe 

I 

uncertainly of 
1he Group A 

and B aptit I 
samples_,. 

; the same tor . 
1he laler i 

' sampling 

Tritium Uauid SDiil Grouo A .. .. 170 284 . . Dllriod Ci/1 

Alaumed 1he 
uncertainly ol 
lhe Group A 
and B aplit 

i 
--- aamples..-

the-lor 
the later 

- . sampling 
Tritium Uauid Split Group B .. - 170 140 - oertod JpCVi 

I Average ol ! 
[ the Eatimatee 
, from the ! 

Later ' 

I StuCiae 
Duplicates Sampling 

GroeaGamme GrouoaA & B 0 .9 0 .87 0 .22 0 . 13 Period .. :PCVg . 
GroeaGemma 

&Gemma Spllta Groupe 

Spectroscoov ISiuclae A&B - .. 271 99 .. .. [PCV.ll. 

Average of 
the Elllimates 

lromthe 
Later 

Sampling 
Gross Gamma ISiudae Spill Group A .. .. 0.22 0.13 .. Period IPCVa 

I 

Subtracting 
1he estimated 
meuurwment 
uncertainly 
lor the Split 

Gamma 
SDiit Grouci B ::::: Soectroscoov ISiudae .. .. 271 11 .5 .. loeva 

Average ol ' 
the Eatimates 

from the 
Later 

Duplicates Sampling 
Gross Aloha ISiuclae GrouoaA&B 2 . 1 .. 6.6 4 .0 Period .. loeva 
Gross Alpha Sludge Splits Groupe - - 179 1g1 .. .. pCVg 

A&B 
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Table 14. Estimated Measurement and SampUng Uncertainty for th • Earlier S ~mpllng Pt rlod 
I . 

Measurement Uncertllirt~ 11 S!amaJ 

Soun:e ol 
- Estimated Soun:eof 

Estimated Measurement Estimated 

! Meuurement Estimated Uncertelnty Measurement 
piUI Sempllng Sempllng lor lhe Uncertainty 

I Phvaicel Stale 
Uncertainly Uncertainly Duplicate tor lhe Spill · 

Analysis SamDieTVIltl ( 1 Siamai (1 Sklmaf Estimated RePOrted Samcllea Sarnolel Units 

Average of 
lhe Estimates 

from lhe 
Later 

Sampling 
GrossAIDhl Sludge Spill Group A .. .. 6.6 3.1 . . Period pCI/g 

I Subtracting 
I lhe estimated 

I I .. 
meuurement 

' uncertainty 
lor lhe Spill 

SDIII GrouD B 
Group A 

Gross Alpha Sludge .. - 179 221 .. . s.m. loCI/a 

Ouplicatea 
Gross Bale Sludge Grouoe A & B 2 .0 1.6 .. 1.1 - .. [pCIIg 

Splils Groupe 
Groas Bale Sludae A&B .. - 4936 513 - .. pCI/g 

Gross Bale Sludae SDIII GroUo A .. - - 1.1 .. - JlCI/g 

: Subtracting 
lhe ealimated 
meuurement 
uncerteinty 
lor lhe Spill 

Group A 
Gross Bale ISiudae Spill GrouD B .. - 4936 593 - Selq)le loCI/a 

I ___ 
Aeawned the 

I uncerteinty at 
- - lhe Gnq~ A 
- 8nd B eplil 

I 
I aemplea were 

lhe -tor 
lhe later 

Oupllcatea sampling 
Tritium Sludae Grouoe A& B 0 .42 0.38 0.19 0 . 13 aeriod - oCIIa 

Splits Groupe 
Tritium Sludae A&B .. - . 0 .27 0 . 11 - .. :DCI/a 

Aeawned the 
uncertainly of 
lhe Group A 
8nd B epllt 

aemples weN 
the-tor 

----- .. I the later 
I aernpllng 

Tritium Sludae SDIII GrouD A .. - 0 . 19 0.13 - oeliod oCI/g 
Tritium Sludge Spill Group B - - 0.19 0 .021 - Aeawnedthe pCI/g 

uncertainly of 

the Group A I 
8nd B epllt 

aemplel weN 

I 
lhe-tor 

lhe later 
.. mpllng 

I period 
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Table 15. Measurement Difference Between Duplicate and Split Samples for t1 e Earlier! ampllng P ~rlod 
-

Standard Odaviation of the 
Mauurement Difference 

Technical Structure Sample Measurement Reported lor --
Area Number Number Anal~is Physical Stele Sample Type Measurement Difference Estimated Soli1Samolea Unhs 

Duplicate 
9 109 95.00709 Gross Gamma liquid Group A 20 pCI/1 

Duplicate 
9 109 95 .00710 Gross Gamma Uautd Groull B 310 ·290 574 .. pCI/1 

Duplicate 
11 20 95 .00731 GroaaGamme liquid Group A 610 pCI/1 

Duplicate 
11 20 95 .00732 Groaa Gamma Uauld Group B 1890 ·1280 574 ·- IPCI/1 --·-· 

Duplicate 
40 25 95.00719 GroaaGamme liquid Group A 100 [pCI/I 

Duplicate 
40 25 95 .00774 Groaa Gemme Uauld GIOUPB 430 ·330 574 .. IPCIII 

Duplicate .. 
49 118 95 .00705 Gross Gemme Uauid Groull A 710 [pCI/1 

Dupllc:ata 
49 118 95.00706 Groaa Gemme liquid GroupB 650 60 574 ·- .PCIII 

3 2087 95.00715 Gross Gemme Uauid Slllh GrouP A 120 pCI/1 

Gemme 
3 2087 95 .00716 Spectroscopy liquid Slllh Group B ·530 650 -sa& 285 'pCI/1- - -- ------

36 61 95 .00727 Gross Gemme Uauid ~h Group A ·390 - PCIII 
··------

! Gemme 
36 61 95 .00728 Spectroscopy Liquid SpiH Group B 85 ·475 586 216 IPCIII 
46 230 95 .00724 Gross Gemme llauid SplhGroup A ·460 IPCI/1 

Gamma 
46 230 95.00725 Spectroscopy liquid Splh Group B 210 ·670 586 226 [pCI/1 

66 3 95.00722 GroaaGamme llauid Slllh GrouP A ·10 IPCI/1 
Gamma 

66 3 95 .00723 Soectroaco_py_ LUquld Slllh Group B 290 ·300 586 220 pCI/1 

Duplicate 
Grou Alpha LIQuid 

-- ------· - --- - -
9 109 95.00709 Groull A 0.41 . pCI/1 

Duplicate 
9 109 95 .00710 Grou Alllha Uauid Groull B 5 .5 ·5.1 3.0 PCI/1 --

Dupllcme - - - ··--

11 20 95.00731 Grou Alllha Uauid Group A 2 .1 pCI/1 

Dupllcete 
11 20 95 .00732 Grou Alpha Liquid GroupB 2.4 ·0.32 3 .0 [pCi/1 · -

I Dupllc:ate -- ---
40 25 95.00719 GroaaAIIlha Uauld Groull A 0 .40 [pCI/1 

Grou Alllha 
Oupllcate 

40 25 95.00774 Uauid ~B 2.5 ·2.1 3.0 pCI/1 

Ouplicale 
49 118 95.00705 Grou Alllha liquid Groull A 3 .1 PCI/1 

Ouplicate 
49 118 95.00706 Grou Alrlha _ liquid GroupB 10 ·6 .9 3 .0 pCI/1 

3 2087 95.00715 Grou AlPha Uauld Splh Group A 0.50 ··- ---
:pCI/1 

3 2087 95.00716 Gross Alllha Uauid ~hGroupB ·0.020 0 .52 61 2.0 lPCI/1 
36 61 95 .00727 GrouAIIlha Uauld SlllhGrouPA 150 IPCIII ---
36 61 95.00728 Groaa Alllha LIQuid Splh Groull B 29 121 61 36 [pCI/1 
46 230 95.00724 Grou Alpha liquid Splh Group A ·0.6 IIICIII 
46 230 95.00725 Grou AlPha Uauld SpiM Group B 

--
1.0 -1 .5 61 0 .85 pCI/1 · 

66 3 95 .00722 Grou Alllha Uauld Slllh Group A 1.7 .PCIII - -
66 3 95.00723 Grou Alpha liquid SPIH Groull B 0.88 0.81 61 1.2 IICI/1 

Ouplica\e 
9 109 95.00709 Grou a.ta liquid Group A 7.1 pCI/1 

Uauld 
Oupllc:ate 

9 109 95.00710 Grou Bela GnUB 10 ·2 .6 8 .5 lPCIII 

Duplicate 
11 20 95.00731 Grou a.ta Uauld Group A 53 [pCI/1 

Duplicate 
11 20 95.00732 Grou Beta Uauid GroupB 59 ·6.1 8.5 PCIII 

Duplicate 
40 25 95.00719 Grou Bela Uauld Group A 5 .4 pCIJI 

Oupllcate 
40 25 95.00774 Grou Bela Uauid GrUB 1.2 4.2 8.5 :pCI/l 

49 118 95 .00705 . Grou a.ta liquid Duplicate 50 pCIII 
Group A 
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Table 15. Measurement Difference Between Duplicate and Split Samples for tl e Earlier~ ampllng P nlod 

Standard Ddevialion of the 
Meuu,.rnent Olll.,.nce 

Technical Structure Sample Meuurement Reponed tor 
A..a Number Number Anatvaia Phvaicel State Sample Type Measurement Dlttererice Eatimated soil samo~ea Units 

49 118 95.0()706 Groea Beta Uquld 
Dupllc8te 

IGroui!B 37 13 8.5 ,pCI/I 
3 2087 95 .00715 Groaa Beta LIQUid I Split Group A 36 IIICIII 
3 2087 95 .00716 Gross Beta Uauid I Solh Group B 24 12 14 5 .2 IPCIII 

36 61 95 .00727 Groaa Beta LIQUid SDIII Group A 130 IDCIII 
36 61 95 .00728 Groaa Beta IUQuld SDIII Group B 1111 31 14 18 IIICIII 
46 230 95 .00724 Groaa Beta Uauid SDIII Group A 6 .6 I IIICIII 
46 230 95 .00725 Groaa Beta LIQUid SDih Group B 6.7 ·0.12 14 2.0 IPCIII 
66 3 95 .00722 Groaa Beta LIQUid SDih GI'OUII A 25 [pCIII 
66 3 95.00723 Groaa Beta Liquid I SDIIt GI'OUII B 21 3 .6 14 4 .0 IDCI/1 

Dupllcele 
9 109 95 .00608 Tritium IUauid Group A 733 PPIII 

' Dupllcele .. 
9 109 95 .00610 Tritium Liquid [Group B 428 305 1373 DC Ill 

[UQuid 
Duplic8te 

11 20 95.00666 Tritium Group A 0.0 pCJ/1 
Duplicate 

11 20 95 .00667 Tritium Ll~d [Groupe 367 ·367 . 1373 :DCIII 
-- ---- - - Duplicate ' 

\pCIJI 40 25 95 .00644 Tritium LIQUid GI'OUII A 902 

IUauid 
Dupllcele 

40 25 95 .00646 Tritium IGniuDe 229 673 1373 [pCIII 

49 118 95 .00622 Tritium 
Duplic:ata 

Uquld Group A 3211 IDCI/1 
Duplic:ate I 

49 118 95.00620 Tritium LIQUid IGniuDe 400 2812 1373 DC Ill 
3 2087 95 .00654 Tritium LIQUid SDIII Group A 5411 DC Ill 
3 2087 95 .00716 Tritium Llauid SDIII Groui> B 202 347 241 362 pCI/I 

36 61 95 .00655 Tritium Uauid . I Solh Group A 0.0 DC Ill 
36 61 95 .00728 Tritium Uauid I SoiM Group B 170 -170 241 140 IDCIII 
46 230 95 .00656 Tritium LIQUid I So11t Group A 4711 IDCIII 
46 230 95.00725 Tritium Uquld SDIII GroupB 202 277 241 342 IIICIII 
66 3 95 .00648 Tritium Uauld SDIII Group A 561 IDCIII 
66 3 95 .00723 Tritium •UQuld SDih GI'OUII B 260 301 241 365 IDCIII 

' Dupllc:ale 
9 109 95 .00741 GroaaGamma ISiuclae GI'OUII A 2.0 PPIIA 

9 109 95 .00742 GrauGemma [Sludge 
Duplic:ate 
GroupB 1.4 0.54 1.3 pCI/g 
Duplic:ate ; 

40 25 95 .00746 GrauGainma ISiudae Group A ·5.5 IIICIIa 

ISiuclae 
Dupllcelll 

40 25 95.00754 GroaaGamma GI'OUII B ·5.4 ·0.030 1.3 IIICIIa 

ISiudae 
Duplicate 

DC I/ a 49 118 95.00738 GroaaGamma Group A ·3.8 

ISiuclae 
Duplic:ate 

49 118 95 .00739 GraeaGamma !Gniu!IB -1.9 ·1.9 1 .3 pCI/g 
52 99 95 .00747 GroaaGamma ISiuclae I Split GI'OUII A ·4.6 DC I/ a 

Gamma 
52 99 95 .00751 S~~ectroecopy ISiuclae [SplltG~B 37 ·41 271 14 IIICI/a 
54 16 95:007•48 GroaGamma ISiuclae I Sollt GrouP A ·0.45 . . IIICIIa 

Gemme 
54 16 95.00752 SpactroiCODV ISiudae SDIM GI'OUII B 512 ·512 271 198 IDCI/a 
66 3 95.00749 GroeaGamma [Sludge I Sollt GI'OUII A ·4.6 IDCIIa 

Gamma 
66 3 95.00753 SpectroiCODV Sludge SDih Group B 42 ·46 271 5.4 DC II a 

Duplicate 
9 109 95.00758 Groaa Alphl Sludge Group A 5.6 IDCIIa 

Groaa Aloha Sluclae 
Duplicate 

IDCI/a 9 109 95.00759 IGniu!le 13 ·7.7 2.9 
Duplicate 

40 25 95.00763 Groaa AIDIIII Sluclae GI'OUII A 1.7 Pella 

Groaa AIDhll Sluclae 
Duplic:ate 

DC I/ a 40 25 95.00771 · ~a 3.7 ·1 .9 2.9 
Duplic:ate 

49 118 95.00755 Groaa AIPhl Sludge Group A 7.5 IPCIIa 
411 118 95.0.0756 Groaa Alpha Sludge Duplicate 11 ·3.11 2 .11 pCIIg 

GroupB 
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Table 15. Measurement Difference Between Duplicate and Split Samples for t1 e Earlier Jampllng P arlod 
. I 

Standard Ddeviation ot the 
Measurement Difference 

Technical Structure Sample Measurement Reported tor 
Area Number Number Anelvaia Phyaical State SamDie Tvoe Measurement Difference Estimated Soli! Samotas Units 

52 99 95.00764 Groaa Alpha Sludge SPih Group A 3.7 loCVa 
52 99 95 .00751 Gross AlPha Sludge Splh Group B 380 -376 179 120 DCila 
54 16 95 .00765 Gross AlPha ~l/(lge SPih Group A 5.6 cCila 

1-· 54 16 95 .00753 Gross AlPha Sludoe Splh Group B 27 ·21 179 345 PC I/ a 
66 3 95.00766 Gross AlPha IStudoe Splh Group A 3.7 PCVa 
66 3 95.00752 Gross Alpha Studoe SPih Grouo B 240 ·236 179 115 'PCVa 

\Sludge 
Duplicate 

loCI/a 9 109 95 .00758 Gross Bell Group A 4 .6 
Duplicate 

1----· 9 109 95 .00759 Groas Beta Sludae GroupB 10 ·5 . 1 2.8 IPCila 

I !Duplicate 
40 25 95 .00763 Gross Beta Sludge Group A ·0.31 loCVa -

Duplicate ' • 
I 

; 
40 25 95 .00771 Groas Bell ISiudae Group B 3.0 . ·3.3 2 .8 IPCila 

Duplicate 
49 118 95 .00755 Gross Beta Studoe Group A 7 .4 oCI/a 

Duplicate 
49 118 95 .00756 Gross Bell Sludge Grouo B 7.0 0.36 2 .8 loCVa 
52 99 95 .00764 Gross Bell Sludge SPih Group A 3.6 loCI/a 
52 99 95.0.0751 Gross Beta ISiudae SPI~ Grouo B 220 ·216 4936 270 loCVa 
54 16 95 .00765 Gross Beta Sludoe Splh Gl!)UI) A 5.9 \pCVa 
54 16 95.00753 Gross Bell Sludoe SPih Group B 8500 ·849<1 4936 950 loCVa 

66 3 95.00766 Gross Bell I Sludge SPih Group A 4.5 loCI/a 
66 3 95 .00752 Gross Bell Sludae Splh Group 8 ·300 304 4936 280 IPCila 

I~ 
Duplicate 

loCVa 9 109 95.00609 Tritium Group A 0.59 

I Sludge 
Duplicate 

9 109 95 .00611 Tritium GrouoB 1.8 ·1.2 0 .60 loCI/a 
! 

95 .'00645 1 
Duplicate 

40 25 Tritium I Sludge Grouo A 1 .0 IPCila 
! Oupticate 

40 25 95 .00647 Tritium IS!udae GroupB 1.6 · 0.62 0.60 loCi/a 

Duplicate 
49 118 95.00619 Tritium Sludge Grouo A 1.2 loCi/a 

Duplicate 
49 118 95 .00621 Tritium Sludoe Gr~~~JPB 1. 1 0 .040 0.60 IPCila 
52 99 95.006<11 Tritium I Sluclae SPih Grouo A 1.3 IPCVa 
52 99 95 :oo751 Tritium I~ SPih Group B 0.010 1 .3 0 .27 0 .13 loCi/a 
54 16 95.00653 Tritium I Sluclae Splh Group A 1.0 DCila 
54 16 95.00753 Tritium I Sluclae SPih Grouo B 0.10 0 .90999999 0.27 0 .13 PCVa 
66 3 95.00649 Tritium I Sluclae I SPih Group A 1.4 'oCI/a 
66 3 95 .00752 Tritium Sludge Splh Group B -0.0020 1 .4 0.27 0.13 pCilg 
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Radioactivity Measurements for LANL Permitted Septic Systems 

I I 
Table 16. Average Measurement Difference Between Duplicate and Spll Samples 

for the Earlier Sampling Period 
I 

Standard Ddeviation of the 
Average Measurement 

Difference 

Average 
Average Measurement Reported for 

Analysis Physical State Sample Type Measurement Difference Estimated Split Samples Units 
Duplicate 

Gross Gamma Liq_uid Group A 360 pCI/1 

Duplicate 
Gross Gamma Liquid GroupS 820 ·460 331 .. pCI/1 
Gross Gamma LiQUid Split Group A ·185 .. .. .. pCi/1 

Gamma 
Spectroscopy LiQuid S_plit Group B 14 ·199 338 276 lpCi/1 

Duplicate 
Gross Alpha Liquid Group A 1.5 .. .. .. IPCill 

Duplicate 
Gross Alpha Liguid GroupS 5.1 ·3.6 1.7 .. fpCi/1 
Gross Alpha Liquid Split-Group A 38 .. .. .. pCI/1 
Gross Alpha Liquid Split Group B 7.7 30 35 21 pCI/1 

Duplicate 
Gross Beta Liquid Group A 28 .9 .. .. .. pCI/1 

Duplicate · 
Gross Beta Liquid GroupS 26.8 2.2 4.9 .. loCI/1 
Gross Beta Liquid Split Group A 49 .. .. .. lpCi/1 
Gross Beta Liquid Split Group B 38 12 8.0 11 loCI/1 

-- Duplicate ---
Tritium LiQUid GrouoA 1212 .. .. .. pCI/1 

Duplicate 
Tritium Liquid Groupe 356 856 793 .. pCI/1 
Tritium Liquid Split Group A 397 .. .. .. . pCi/1 

Tritium LIQuid . Split Group B 209 189 139 365 pCi/1 

- - Duplicate 
Gross Gamma Sludge GroliP A ·2.4 .. .. .. loCI/a 

Duplicate . 
Gross Gamma Sludge Group B ·2.0 ·0.5 0.73 .. pCi/g 
Gross Gamma Sludge Split Group A ·3.2 .. .. .. pCI/g 

Gamine I 
Spectroscopy Sludge Split Group B 197 ·200 156 140 IPCilg 

Duplicate I 

Gross Alpha Sludge GroliD A-- 5.0 .. .. .. jpCI/g 
Duplicate . 

Gross Alpha Sludge . -- GroupS .. 9.5 ·4.5 1.7 .. oCI/a 
Gross Alpha Sludge Split Group A 4.3 .. .. .. oCila 
Gross Alpha Sludge Split Group B 216 ·211 103 271 oCila 

Duplicate ! 
Gross Beta Sludge Group A 3.9 .. .. .. loCi/a 

Duplicate 
Gross Beta Sludge GroupS 6.6 ·2.7 1.6 .. loCi/a 
Gross Beta Sludge Split Group A 4.6 .. .. .. pCi/g 

Gross Beta Sludge Split Group B 2807 ·2802 2850 726 pCI/g 

Duplicate 
Tritium Sludge Group A 0.91 .. .. . . ;pCI/g 

Duplicate 
Tritium Sludge GroupS 1.5 ·0.58 0.35 .. IPCIIa 
Tritium Sludae Solit Group A 1.2 .. .. .. IPCila 
Tritium Sludge Split Group B 0.036 1.2 0.15 0.16 pCi/g 
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Table 17. Measurement and Sampling Uncertainty for the La er Sampli g Period 

I 
Measurement Uncertainty -

11 S'amal 

--· Estimated 
Measurement Estimated 
Plus Sampling Sampling 

Technical Structure Uncertainty Uncertainty 
Area Number Analvsis Phvslcal State Sample TVDe Estimated Reported {1 Slama) (1 Slama) Units 

I 
Gross 
Gamma/ 
Gamma GroupAandB 

9 109 S_pectroscop_y Liquid Splits 29 45 .. .. IPCVI 

Gross 
Gamma/ 
Ganvna 

9 109 SpectroscOPY LIQuid Gtouo A Solits 21 25 15 -- pCVI 

Gross 
Gamma/ 
Ganvna 

9 109 SpectroscoPY Liquid Grouo B Sollts 20 37 14 .. IPCI/1 

Gross 
Gamma/ - - ---··-- - ·-

Gamma GroupAandB ·--· --·- -- --- ---

11 20 Spectroscoov llauld Splits 31 46 .. -- pCIIl 

Gross 
Gamma/ 
Gamma 

11 20 SpectrosCOPY Liquid Grouo A Sollts 24 25 25 7.3 pCVI 

Gross 
Gamma/ 
Gamma I 

11 20 Spectroscoov Llauid Group B Splits 19 39 20 7.3 IPCVI 
GroupAandB 

9 109 Gross Alpha LIQUid Splits 0.71 1.0 -- - loCVI 

9 109 Gross Aloha LIQuid Group A SpUta 0.25 0.12 0.91 0.87 pCVI 

9 109 Gross Aloha LIQuid Grouo B Sollts 0.67 1.0 1.1 0 .87 pCVI 

--20 "Gross AIPh&.-- LIQuid 
Group A and B -

11 Splits 2 .4 1.6 -- -- ioCVI 

11 20 Gross Aloha Llauid Group A Spllfs 2.3 0.31 2.3 .. loCVI 

11 20 Gross Aloha LIQuid Grouo B Sotits 0.57 1.6 0.47 .. lpCVI 
GroupAandB 

9 109 Gross Beta Liquid Splits 2.8 2 . 1 -- .. oCVI -

9 109 Gross Beta LIQuid Group A Splits 1.5 0.37 1 .1 .. ,pCVI -· --- --

9 109 Gross Beta LIQUid Grouo B Sollts 2.4 2.1 2.1 -- loCVI 
Group A and B 

11 20 Gross Beta LIQuid Splits 5.3 16 -- .. oCVI 

11 20 Gross Beta LIQUid Group A Splits - 4.5 6 .9 .. oCi/1 

11 20 Gross Beta LIQUid Group B Sollts -- 15 3.5 -- iDCill 
Group A and B 

9 109 Tritium LIQuid Splits 321 156 - -- loCVI 

9 109 Tritium LIQuid Group A Splits 321 86 322 19 oCi/1 

9 109 Tritium LIQuid Grouo B Solits 7.4 130 20 19 oCi/1 

LIQUid 
GroupAandB 

ioCi/1 11 20 Tritium I Splits 74 156 - --
11 20 Tritium LIQUid Grouo A Sollts 72 86 84 44 1oe111 
11 20 Tritium Liquid Group B Splits 17 130 47 44 pCi/1 
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Table 17. Measurement and Sampling Uncertainty for the La er Samplh '9 Period 

Measurement Uncertainty . 
(1 s ·omal 

- . Estimated 
Measurement Estimated 
Plus Sampling Sampling 

Technical Structure Uncertainty Uncertainty 
Area Number Anaivsis Physical State Sample Type Estimated R~orted 11 Slama) 11 Siomal Units 

Gross 
Gamma/ 
Gamma Group AandB 

9 109 S~~ectroscop'f Sludge Splits 0.92 0.94 .. .. loCi/a 

Gross 
Gamma/ 
Gamma 

9 109 Spectroscopy Sludoe Group A Sl!!its 0.22 0.15 0 .10 .. pCila 

Gross .. 
Gamma/ 
Gamma 

9 - 109 Spectroscopy Sludoe GroUP B Solits 0 .89 0 .93 0 .87 .. ,pCi/g 

GroupAandB 
9 109 Gross Alpha Sludoe Sol its 7.3 6.9 .. .. · loCi/a 

--- -
9 109 Gross Aloha ShJdoe Group A Splits 6.6 3.0 5.9 I .. IPCila 

I 

9 109 Gross Alpha Sludoe GroUP B Solits 3.2 6 .2 1.5 .. PCila 
Group A and B 

9 109 Gross Beta Sludoe Splits 5.5 7.2 .. .. pCila 

9 109 Gross Beta Sludoe Grouo A Soltis 5.0 0.48 4.6 .. PCila 

I 
9 109 Gross.Beta Sludoe Group B Splits 2 .3 7.2 1.0 .. IPCila 

Group A and B 
9 109 Tritium Sludoe SDiitl ·o.031 0.30 .. .. loCi/a 

9 109 Tritium Sludoe Group A Splits 0.012 0.30 0.0058 .. IPCila 
9 109 Tritium Sludge Group B Splits 0 .028 0.026 0.026 .. pCilg 
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Table 18. Measurement.and Sampling. Uncertainty for the La er Sampli g Period, ~ummary 

Statlatlca 

-Measurement Uncenatnty 
11 S ma\ 

Estimated 
Measurement Estimated 
Plus Sampling Sampling 
Uncenatnty uncenatnty 

Phvsicat State Ana~ts Sarollie TYPI Stotts lie Estimated Reooned 11 Stomal 11 Stamol Units 

Groos 
Gomma/ 
GlrTma Group A ond 

liquid Spectroscopy B SPills Minimum 29 45 -- -- IPCin 
MaximUm 31 46 .. .. lcCI/1 
Averoae 29 45 -- .. lcCI/1 
Stondard 
Deviation 1.2 0.88 .. .. Cl/1 
Saii'IDieSize 2 2 .. .. 

Grouc A Splits Mlnlmuin 21 25 15 7.3 ctn 
Maximum 24 25 25 7.3 ctn 
Averaae 23 25 20 7.3 ctn 
Standard 
Deviation 2.2 0 7 .. Cllt 
Saii'IDieSize 2 2 2 1 

Group B SeMis Minimum 19 37 14 7.3 lcctn 
MaximUm 20 38 20 7.3 lcCI/1 
Averoae 20 38 17 7.3 lcCI/1 

Stondard 
Deviation 0 .82 1 4 .7 -- lcctn 
Saii'IDieSize 2 2 2 1 

! Group A and 
Gross Aloha B SDIIts Mlnlrrum 0.71 1 -- -- Cl/1 

Maximum 2.4 1.6 -- -- Cl/1 
AVII'!Iil'l 1.6 1.3 -- -- Clll 

Stonclard 
Devlotlon 1.2 0.41 .. .. ctn 
Saii'IDie Slza 2 2 .. .. 

··---- - . . - -- GrOUD A SDIIIs Mlnlrrum- 0 .25 0 .12 0 .111 ·0 .87 Cl/1 
MaximUm 2.3 0.31 2.3 0 .87 lcCIII 

- Aver- 1.3 0 .21 1.8 0.87 lcCtn 
Standard 
Devlotlon 1.5 0.14 0 .1111 . .. lcCI/1 
Saii'IDieSize 2 2 2 1 

Gncup e Spllta Mlnlrrum 0.57 1 0 .47 • 0 .87 Cl/1 
; Maximum . 0.87 1.8 1 .1 0 .87 Cl/1 

Aver- 0.82 1.3 0 .711 0.87 Cl/1 
Stondard 
Deviation 0.07 0.39 0 .44 .. IPCI/1 
Semele Size 2 2 2 1 

Group A and 
Groll Beta B SCilla Mlnlrrum 2.8 2.1 .. .. IPCI/1 

Maximum 5.3 16 .. .. Cl/1 
Averoae 4.1 9.1 .. .. Cl/1 
Standard -- - -
Deviation 1.7 9.8 .. .. Cl/1 
Saii'IDieSizl 2 2 .. .. 

Gncup A Splits Minimum 1.5 0.37 1.1 .. !DCI/1 
MaximUm 1.5 4.6 8 .9 .. lcCI/1 
Average 1.5 2.5 4.0 .. lcCI/1 
Stondard 
Deviation .. 3.0 4.1 .. lcCI/1 
SamDieSizl 1 2 2 .. 

Gncup B SDNII Mlnlrrum 2.4 2 .1 2.1 .. Cl/1 
Maximum 2.4 15 3 .5 .. Cl/1 
Averaae 2.4 8 .7 2.8 .. Cl/1 

Standard 
Devlotion .. 11.4 0.99 .. icCtn 
Sample Size 1 2 2 .. 
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-·--· Table 18. Measurement ·end· Sampling-Uncertainty for the La er Sampli g Period, ~ummary 
Statletlce 

Meuurement Uncertainty 
11 Sarno\ 

Estimated 
Meuu....,..,t EaUmated 
PI~» Sampling Sampling 

ReP!>r1td 
Uncertainty Uncer18lnty 

PhYsical State Analvala Samole Twe Stallatle Estimated 11 Slam.oi {1 Skmli Untta 
Group A and 

Llauld Tritium B Solita Minimum 74 158 -- -- Cl/1 
Mutmum 321 158 .. .. Cl/1 
Averaae 197 158 -- -- Cl/1 
Standard 
DevtaUan 175 0.017 -- -· laCI/1 
SomDieSize 2 2 -- .. 

GrDUD A Solita Minimum 72 88 84 19 laCI/1 
Mutmum 321 86 322 <14 laCI/1 
Averaae 1911 86 203 32 laCI/1 

Standard 
.. 

Dmauan 176 0.030 188 18 laCI/1 
SomDie Size 2 2 2 2 

GrDUD B Solita Minimum 7.4 130 20 19 Cl/1 
Mutmum 17 "130 47 44 Cl/1 
Averaae 12 130 34 32 Cl/1 
Standanl 
DevlaUan 8.5 0 19 111 ,DCI/1 
SomDieSize 2 2 2 2 

G-. 
Gamma/ 
GlrTma Group A and 

Sludae Saeelroseoav B Solita Minimum 0.92 0.84 .. .. IPCI/ll 
Mutmum 0.82 0.94 .. .. loCI/a 
Averaae 0.82 0.84 .. .. Clio 
Standard 
l.>evtatian .. ·- .. .. 
SomDie Size 1 1 .. .. 

Grauo A Solita MinimUm 0.22 0.15 0 .10 .. Clio 
Mutmum 0.22 0.111 0 .10 .. Clla 
Ave._ 0.22 0.15 - 0.10 .. Clla 
Standen! 
DevlaUan .. .. .. .. 
Soi'I'Clle Size 1 1 1 .. 

---- / Groua B SDIIII Minimum o.89 0.83 0.87 .. loCI/a 
Mutmum 0.88 0.83 0.87 .. loCI/a 
Averaae o.ee 0 .93 0.87 .. loCI/a 
Standen! 
OevtaUan -· -- -- --
SomDie Size . 1 1 1 .. 

Group A and 
Gr ... Alllho B Solita MinimUm 7.3 8.11 -- .. Clla 

Mlxlnun 7.3 8.11 .. -- .aCIIa 
Ave,_ 7.3 e.e -· .. loCI/a 
Standen! 
DevlaUan -- -- -- .. 
SlrrPISize 1 1 -- --

Grouo A SDIIII Ml,.,., 8.11 3.0 5.9 .. loCI/a 
Mlxlnun 8 .8 3.0 5.11 .. Clla 
Ave._ e.e 3.0 5.9 .. Clla 
Standen! 
OevteUan .. -- -- .. 
I SlmDie Size 1 1 1 .. 

Grouo B SDIIta Mlnlnun 3.2 8.2 1.5 -- iaCI/a 
Mulnun 3.2 8.2 1.5 -- loCI/a 
Ave._ 3.2 8.2 1.5 -- loCI/a 

Standard 
OevtoUan -- -- -- --
SlrrPI Size 1 1 1 .. 

Group A and 
G-. Beta B SDIIta Minimum 5.5 7.2 -- -- Clla 

Mlxlnun 5.5 7.2 -- -- Clla ,.,.,_ 5.5 7.2 -- -- loCI/a 

Standlnl 
DevtaUan -- -- -- --
SarrPI Sial 1.0 1.0 -- --
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lable_ 18. Measurement and_ Sampling Uncertainty for _the La er Sampll g Period, ~ummary 

Statlatlca 
I -Meuurement Uneerlainty 

11 Somal 

Estimated 
Measurement Estimated 
Pt .. Sampling Sampling 

Analvals SamDie TIIDII Statlatlo EatimatA<t 
Uncerlalnty Uncer1alnty 

Units I Phvalcal State ReDOrted 11 Si<llnlli 11 Siamai 

Sludoe Groas Beta Groun A SDIIII Minimum 5.0 0.5 4.11 -- lnCI/n 
Mulnun 5.0 0.5 Ul -- lnCI/n 
Averaoe 5.0 0.5 4.11 .. loCI/a 
Standard 
Deviation .. .. .. . . 
Sanae Size 1 1 1 .. 

GrouD B SDIIta Minimum 2.3 7.2 1.0 .. loCI/a 
Maximum 2.3 7 .2 1.0 .. Clio 
Ave....,. 2.3 7.2 1.0 .. Clio 
Standaid 
Deviation .. .. .. .. . . 
SanaeSiza 1 1 1 .. 

Group A and 
B SDIIta Minimum 0.031 0.30 .. .. loCI/a 

Mulnun 0.031 0.30 .. .. loCI/a 
Averaoe 0.031 0.30 .. .. loCI/o 

-- Standard 
Deviation .. .. . . .. 
Sanae Size 1 1 .. .. 

Grouo A SDIIII Minimum 0.012 0.30 0.0058 .. c11a 
Maximum 0.012 0.30 0.0058 .. ,DCI/a 
A-aae 0.012 0.30 0.0058 .. IDCIID 
Standard 
Deviation .. .. .. . . 
Is...- Size 1 1 1 .. 

Groun B SDIIta Minimum 0.028 0.0211 0.0211 .. lnCI/n 
Maximum 0.028 0.026 0.0211 -- lnCI/n ,. __ 

0.028 0.0211 0.0211 .. lnCI/n 

- . - - ----~·- Standard 
Deviation .. .. .. . . 
Sarnpla Slza 1 1 1 .. 

\ 
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I 
Technical I 

Area 
9 

9 
9 

9 
9 

9 
9 

91 
91 

! 

9 
11 

11 
11 

11 
11 

11 
11 

11 
36 

36 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

11 
11 
11 
11 
11 
11 
11 
11 
36 
36 

9 
II 
II 
9 
II 
9 
9 
9 
9 
9 

Table 19. 

Structure 
Number 

109 

109 
109 

109 
109 

109 
109 

109 
109 

t09 
20 

20 
20 

20 
20 

20 
20 

20 
61 

61 
109 
109 
109 
109 
109 
109 
109 
109 
109 
109 
20 
20 
20 
20 
20 
20 
20 
20 
61 
61 

109 
109 
109 
109 
1011 
109 
109 
109 
109 
109 

I I T I I 

Measurement Difference Between Split Samples For the Latt r Samplln Period 

• Standard Deviation at the 
Measurement Dlflerence 

MeaallAIIMnl 
Dlflerence 

Sample Between the 
Number Analvala Phvaical State SllltlDie Tvoe Measurement Snlll Samr>lea Eatim~~ted ReJ)Oned Units 
96.00125 GroeaGemma Uauld Ri'we so lpCIII 

Gemma 
96.00126 SDBctroac:opy Uauld Rlnae/SDIII 7.2 43 - 43 I DCIIl 
96.00127 GroeaGemma Llauld SDIII Grouo A 70 1DCIII 

Gemma -
96 .00128 SDectroac:oav Uauld SDIII GrDUD 8 ·4 74 29 43 IDCIII 
96 .00129 GroeaGemma Llauld SDIII GrouD A 60 IDCill 

Gemma 
96.00130 SDtlctroac:oav Llauid SDIII GrDUD 8 1.4 59 29 46 laCIII 
96.00131 Groea· Gamma Uauld SDIII GIOUD A 40 I DCIIl 

Gemma 
96.00132 Spectroscopy Llauld SDIII Grouo 8 22 18 29 44 lpCIII 
96.00133 Gross Gemma Llauid Ri'we 40 DC Ill 

Gemma 
96 .00134 SDBctroac:opy Llauld Rlnae/SDIJt ·16 56 - 46 iDCIII 
96.00135 Groaa Gemma Llauld SDIII Groua A 90 laCIII 

Gemma 
96.00136 SDBctroac:oav Llauld SDIII Grouo 8 15 75 31 47 laCIII 

. 96 .00137 Groaa Gamma Llauld SDIIIGrouaA 60 IDCIII 

Gemma 
96.00138 Spectroac:oav Llauld ' SDIII Grouo 8 45 15 31 45 lp_CIII 
96.00139 GroaaGamme Llauld SDIII GrDUD A 40 laCIII 

Gemma 
96.00140 SpectroaCODY Llauld SDIII Grouo 8 6.1 34 31 46 lpCill 
96.00141 GroeaGemma Llauld Ri'we 30 IDCIII 

Gemma · 
96.00142 Spectroscopy Uauld Rlnae/SaHI 80 ·50 - 45 IDCIII 
96.00103 GroaaGemma Llauld Soii!GrDUDA 80 DC Ill 

Gamrni. 
96.00104 Saectroac:opy IUauid SDIII Grouo 8 2.7 77 - 46 aCIII 
96.00125 GrouAIDhll Llauld Ri'we 34.4 ,pCI/I 
96.00126 GrouAIDhll Uauld Rlnae/SDIII 61 ·27 .. 15 IPCIII 
96.00127 GroaaAIDhll Uauld sDii Group A ·0.59 laCIII 
96.00128 GroaaAIDhll Llauld I SDIII Groua 8 1.8 ·2.4 0 .71 0.71 IDCIII 
96.00129 GrouAIDha Uauld I SDIII GI'DUO A 0.8 aCIII 
96.00130 GroaaAIDha Uauld I SDIIt Groua 8 4 ·3.2 0.71 1.2 aCIII 
96.00131 Groaa AIDhll Uauld SDIII Gmua A ·0.91 aCIJI 
96.00132 Gross AIDhll Uauld SDIII Groua 8 2.9 ·3.8 0 .71 1.2 iPCIII 
96.00133 GroaaAIDha Llauld ~ I 0.46 IDCIII 
96.00134 GroaaAIDhll li.Jauld RlnaetSDtl1 0.88 ·0.42 - 0.5 IDCIII 
96.00135 GroaaAIDhll IUauld ISDIII GmuaA ·1.6 IDCIII 
96.00136 GroaaAIDha IUauid I SDIII Groua 8 1.6 ·3.2 2 .4 1.6 IDCIII 
96.00137 Groaa AIDha li.lauid ISDii!Gioua A ·5 laCI/I 
96.00138 GroaaAIDhll Uauld I SDIII Gmua 8 2.3 ·7.3 2.4 1.4 IDCIII 
96.00139 Gross AIDha Uauld I SDIII Groua A ·0.58 laCIII 
96.00140 Groaa-AIDha· Uauld I SDIII Groua 8 2.5 · 3.1 2.4 1.8 laCIII 
96.00141 GroaaAIDha Uauld Ri'we ·0.5 laCIII 
96.00142 GroaaAIDha llkluld Rlnae/SDIIt 0.115 ·1.5 - 0.47 IPCIII 
96 .00103 GroaaAIDhll Uauld I SDIIt Groua A 23.7 laCIII 
96.00104 Groaa AIDhll Uauld SDIM Groua 8 33 -9.3 - 11IDC111 
96.00125 Gross BMa Uauld Ri'we 31.1 IDCIII 
96.00126 Groaae.ta Uauld Rlnle/SDIII 56 ·25 .. 131aCIII 
116.00127 Groaa 8Ma Uauld I SD111 Groua A 7 IDCIII 
96.00128 Groaa 8Ma Uauld sDIII Groua 8 5.11 1.1 2.8 1.7 IDCIII 
96.001211 Gross 8Ma Uauld SPill Gmuo A 6.3 laCIII 
96.00130 Groaae.ta Uauld SDIM Groua 8 10 -3 .7 2.8 2. 3laCIII 
96.00131 Groaae.ta Uauld SDIII Groua A 4.11 laCIII 
116.00132 Groaa BMa IUauid SPill Gmua 8 8.8 -3.9 2 .8 2. 3lpCI/I 

96.00133 Gross 8Ma Uauld Ri'we 3 .4 laCIII 
116.00134 Groaa 8Ma Liquid Rln~e/Spllt 3.8 ·0.40 .. ·1. 1 pCIII 
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Table 19. Measurement Difference Between Split Samples For the Latt r Samplln Period 

i - Standard Deviation of the 
Measurement Difference 

I Meuurement 
Difference 

Technical i Structure Sample Between the 
Area Number Number Anal vail Phvaical State Sarnole Tvoe Measurement SDiitSainPies Estimated Reooned i Unlta 

11 20 96 .00135 Groaa Beta I LIQuid SDih Group A 85 IPCIII 

1t 20 96 .00136 Groaa Beta LIQUid SDih Group B 75 10 5.3 16 lpCI/I 

11 20 96 .00137 Groaa Beta Liquid SDih Group A 71.7 IPCIII 

11 20 96 .00138 Groaa Beta Liquid Sl)lh Group B 72 ·0.30 5.3 17 lp_Ci/1 

11 20 96 .00139 Gross Beta Liquid Splh Group A 75 IPCIII 

11 20 96 .00-140 Groaa Beta Liquid SDih Group B 68 7 .0 5.3 15 IPCIII 

11 20 96.00141 Groaa Beta Liquid Aiw 2.5 IPCIII 
11 20 96.00142 Groaa Beta Liquid Rinse/SPill 2 .9 ·0.40 .. 1.0 IPCIII 

36 61 96.00103 Groaa Beta Liquid Splh Group A 115 IPCIII 
36 61 96.00104 Groaa Beta llauld SDih GI'OUD B 120 ·5.0 .. 29 Ci/1 

9 109 96 .00143 Tritium Liquid SDih Group A · ·101 pCi/1 

9 109 96.00144 Tritium Liquid SDih Group B 46 ·147 321 156 pCi/1 

9 109 96 .00145 Tritium liQuid Splh Group A ·328 pCI/I 

9 109 96.00146 Tritium liauld SDih GI'OUD B 7 .2 ·335 321 154 PCIII 
9 109 96 .00147 Tritium liQuid I SDih GIOUII A 307 pCI/I 

9 109 96.00148 Tritium Liquid Splh Group B 16 291 321 158 IPCIII 
9 109 96.00149 Tritium Llauid Aiw ·288 lPCIII 
9 109 96 .00150 Tritium llauid Rinae/SDih ·8 ·280 .. 154 IDCIII 

9 109 96 .00170 Tritium LIQUid Rinae/SIIIII ·120 71 .. 156 IPCIII 

9 109 96 .00171 Tritium Liquid Aiw ·49 DCIII 
11 20 96.00151 Tritium llguid I SDih GIOUII A ·34 pCi/1 

11 20 96.00152 Tritium LIQUid SDih GI'OUD B 7 ·41 74 156 pCI/I 

11 20 96.00153 Tritium liquid I SDih GIOUII A 25 pCill 

11 20 96 .00154 Tritium LIQuid I Splh GIOUII B 100 ·75 7o4 156 PC ill 
11 20 96.00155 Tritium LIQUid Slllll GI'OUD A ·141 ,pCi/1 

11 20 96.00156 Tritium LIQUid SDih GIOUII B 41 ·182 74 155 jpCi/1 

11 20 96.00157 Tritium liQuid Aiw 340 iPCi/1 

11 20 96.00158 Tritium liQUid Rlnae/SDIII 56 284 - 159 IPCIII 
36 61 96 .00111 Tritium LIQUid I~ Group A 52 lp_CI/I 

38 61 96 .00112 Tritium LIQUid I SDih GI'OUD B 190 ·138 .. 161 IDCill 

9 109 96.00119 GroaaGamme ISkldae I SDih GIOUII A 2.7 IPCila 
G.rmla 

9 109 96 .00120 Spectroscopy ISkldae SDIII GI'OUD B 27 ·25 0.92 0 .86 Cila 

9 109 96.00121 GI'DOIIIGamma ISkldae I SDih GIOUII A 2.6 pCI/a 

G.rmla 
9 109 96.00122 SDectfOICOPY ISiudae I Splh Group B 29 .. ·26 0.92 1.1 lpCI/g 

9 109 96.00123 GI'DOIIIGemma ISiudae SDih GI'OUD A 2 .8 iDCila 

GMima 
Split Group B 9 109 96.00124 Spectroacopy ISkldae 28 ·26 0.92 0.85 IPCI/a 

9 109 96 .00119 GroaaAIDha ISiudae Sil!h Group A 7.6 lJIC!Ig 
9 109 96.00120 GroaaAIDha ISkldae SDIII Group B 18 ·10 7.3 6 .7 pCI/a 

9 109 96.00121 GroaaAIDha ISkldae I SDih Grouo A 9 .6 pCI/a 

9 109 96.00122 GrouAIDha ISiudae SplhGroupB 19 ·11.4 7.3 6.8 pCI/g 

9 109 96.00123 Grou AIDha ISiudae ~Group A 18.7 ,pyl/11 
9 109 96.00124 Groaa AIDha ISkldae SDihGrouDB 18 2.7 7 .3 7.0 IDCila 

9 109 96.00119 Groaa Beta ISkldae SDIII GI'OUD A 3.7 IDCila 

9 109 96.00120 Groaa Beta Skldge SDih GrouD B 27 ·23 5 .5 7.5 IPCIIa 

9 109 96 .00121 Groaa Beta Skldge SplhGroupA 4.2 pCI/a 

9 109 96.00122 Grou Beta Sludae SplltGroupB 26 ·22 5.5 7.0 pCI/g 

9 109 96.00123 Grou Beta Sludae SDih G!'QIIP A 11.9 DC I/ a 

9 109 96.00124 Grou Beta Skldge SolitGI'OUDB 25 ·13 5 .5 7.0 DC I/ a 

9 109 96 .00164 Tritium Skldge SDIII GI'OUD B 0.01 ·0.18 0.031 0.12 1aCIIa 

9 109 96.00165 Tritium Skldge SDih GI'OUD A ·0.17 IPCIIa 

9 109 96 .00166 Tritium Skldge 51)111 Group B 0.020 ·0.20 0 .031 0.12 lpCIIa 

9 109 96.00167 Tritium ~. Splh Group A ·0.18 lpCI/g 

9 109 96.00168 Tritium .Sludge Split Group B 0.010 ·0.14 0.031 0.49 IPCIIa 

9 109 96.00169 Tritium SkiCige Splh Group A ·0.13 jpCI/g 

' 
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Table 20. Measurement Difference Between Split Samples For the Latt r Samplln ~Period, 
Summary Statistics 

Standard Deviation ol the 
Measurement Difference 

Measurement 
Difference 

Between the 
Physical State Analysis Sample Type Statistic Measurement Soli! Samples Estimated RePorted Units 

Gross ! 
Gamma/ 
Gamma 

Uauld SpectroscQPy_ ~It Group A Minimum - 40 15 29 43 PCI/1 
Maximum 90 77 31 47 PC ill 
Averaae 63 50 30 45 ;pCI/1 

Standard 
Devialton ol 
the Mean 7.7 11 0.39 0.55 lpCI/1 
Sample Size 7 7 7 7 

Spilt Group B Minimum -4 -- -- -- lpCI/1 
Maximum 45 -- -- -- IPCI/1 
Average 13 -- -- -- pCI/1 

Standard 
Devlalton ol 
the Mean 6.8 -- -- -- ipCI/i 
Sample Size 7 -- -- --

Rinse Minimum 30 ·50 -- 43 lpCI/1 
Maximum 50 56 -- 46 lpCI/1 
Averaoe 40 16 -- 45 IPCI/1 

Standard 
Devlalton ol 
the Mean 7.1 41 -- 0.94 pCI/1 

- - --- --- Sa_!11Pie Size 3 3 -- 3 
- - Rinse/Split Minimum -16 -- -- -- pCI/1 

Maximum 80 -- -- -- pCI/1 
Average 24 -- -- -- DC IIi 

Standard - --
OeVtalton ol 
the Mean 35 -- -- -- lll_CI/i 
Samole Size - 3 -- -- --

Gross AlPha SPill Group_A Minimum -5 -9.3 0.71 0.71 pCI/1 
Maximum 24 -2.4 2.4 11 pCI/1 
Average 2.3 -4.6 1.6 2.6 DC ill 

Standard 
Devlalton or 

----- ---- the Mean - 3.9 1.1 0.38 1.4 lpCI/1 
Sample Size 7 7 7 7 

-Spilt Group B Minimum 1.6 -- -- -- IDCI/1 
Maximum 33 -- -- -- lpCI/1 
Average 6.9 -- -- -- DCI/i 

Standard 
Devtalton ol 
the Mean 4.7 -- -- -- pCI/i 
Sample Size 7 -- -- --

Rinse Mlnlmum -0.5 -26.6 -- 0.47 lpCI/i 
Maximum 34.4 -0.42 -- 15 IPCI/1 
Averaae 11 -9.5 -- 5.4 j)_CI/1 

Standard 
Devlalton ol 
the Mean 14 10 -- _6.0 J)CI/1 
Sample Size 3 3 -- 3 

-41-



I I I 
Table 20. Measurement Difference Between Split Samples For the Latt r Samplin ~ Period, 

Summary Statistics 

Standard Deviation ol the 
Measurement Difference 

Measurement 
Dille renee 

Between the 
Phvsical State Analysis Sample Type Statistic Measurement Spilt Samples Estimated Reported Units 
UQuld Gross Aloha Rinse/Split Minimum 0.88 -- -- -- lpCI/1 

Maximum 61 -- -- -- IPCi/1 
Averaoe 21 -- -- -- loCI/! 
Standard 
Deviaiton ol 
the Mean 25 -- -- -- pCI/1 
Samole Size 3 -- -- --

Gross Beta Split Group A Minimum 4.9 -5 2.8 1.7 ~CI/1 
Maximum 115 10 5.3 29 pCI/1 
Average 52 0.74 4.1 12 pCI/1 

Standard 
Deviaiton ol 

--- . -
the Mean 18 2.4 0 .55 4.2 lifCi/1-- . --· -

Sam_ple Size 7 7 7 7 
Soli! Group B Minimum 5.9 -- -- -- pCUl 

Maximum 120 -- -- -- pCI/1 
Average 51 -- -- -- pCi/1 

Standard 
Devtelton ol 
the Mean 18 -- -- -- loCI/! 
Sample SIZe 7 -- -- --

-- --- Rinse - -Minimum 2.5 -25 -- -1.0 lpCI/1 
Maximum 31 -0.4 -- 13 lpCI/1 

- Average 12 -8.6 -- 5.1 lpCI/1 
Standard 
Devlaiton ol 
the Mean 11 10 -- 4.9 oCI!l 
Sample Size 3 3 -- 3 

------ - Rlnse/Sollt 'Miiilliilm - 2.9 -- -- lpCi/1 --
Maximum 56 -- -- -- IPCI/1 
Averaoe - 21 -- -- -- pCi/1 

Standard 
Devlaiton ol 
the Mean 21 -- -- -- _p_CUl 

- Sample Size - 3 -- -- -- - ------ -

Tritium Split Group A Minimum -328 -335 74 154 IPCi/1 
-- - - -- . --- - Maximum 307 291 321 161 IPCI/1 · 

Averaoe -31 -90 197 157 p_Ci/1 
-- --- . -------- Standard - -----

Devtalton of 
-~-- --- theM&in -- 80 79 55 0.92 ;J)Ci/1 

Sample Size 7 7 7 7 
Split Group B Minimum 7 lll_CI/1 

Maximum 190 pCUl 
Averaoe 58 pCI/1 

Standard 
Devlalton of 
the Mean -31 loCUl 
Semple Size 7 
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Table.20. Measurement ·oifferen-ce Between Split Samples For the tatt r ·Samplint ·Period, 

Summary Statistics 

Standard Deviation ol the 
Measurement Difference 

Measurement 
Difference 

Between the 
Ph_ysical State Analvsis Samole Tvoe Statistic Measurement Split Samoles Estimated Reported Units 

UQuid Tritium Rinse Minimum -288 -280 -- 154 oCI/1 
Maximum 340 284 -- 159 oCI/1 
Average 1 25 -- 156 pCI/1 
Standard 224 201 -- 1.6 pCI/1 
Devialton ol 
the Mean 

Sample Size 3 3 3 
Rinse/Split Minimum -120 -- --. -- loCI/1 

Maximum 56 -- -- -- loCI/1 
Average -24 -- -- -- oCI/1 

Standard 
Devialton ol 
the Mean -31 -- -- -- pCI/1 
Sample Size 3 -- -- --

Gross 
Gamma/ 
Gamma 

Sludae Spectroscopy Solit Group A Minimum 2 .6 -26 0.92 0.85 loCI/a 
Maximum 2.8 -25 0 .92 1.1 oCt/a 
Average 2.7 -26 0 .92 0.94 pCI/a 
Standard 
Devlalton 0.071 0.65 .0.0 0.094 pCI/a 
Sample Size 3 3 3 3 

Spilt Group B Minimum 27 -- -- -- 'DCI/a 
Maximum 29 -- -- -- lpCI/1! 
Averaae· 28 -- -- -- loCI/a 
Standard 
Devlalton 0.62 -- -- -- pCI/a 
Samole Size 3 -- -- --

Gross Alpha Solit Group A Minimum 7.6 -10 7.3 6 .7 oCIIa 
Maximum - 19 2.7 7.3 7.0 ,cCI/a 
Averaae 12 -5.7 7.3 6 .9 loCI/a 
Standard 
Devialton 4.2 5 .2 0 .0 0 .10 IPCI/g 
SaiT¥lle Size 3 3 3 3 

Split Group B Minimum 16 -- -- -- cCIIa 
Maximum 19 -- -- -- pCI/a 
Averr~ge 18 -- -- -- pCIIa 

--· SJandard 
Deviaiton 1.1 -- -- -- lcCIIa 
SaiT¥lle Size 3 -- -- --

Gross Beta Scllt Grouc A Minimum 3.7 -23 5.5 7.0 cella 
Maximum 12 -13 5 .5 7.5 cCI/a 
Averaae 6.6 - 19 5 .5 7.2 cCI/a 
Standard 
Devialton 3.3 3.9 0 .0 0.20 IPCI/g 
SaJT¥)1e Size 3 3 3 3 

SpJII Gro1Jp B Minimum 25 -- -- -- pCIIa 

Maximum 27 -- -- -- oCIIa 
Averaae 26 -- -- -- pCIIa 

Standard 
Deviaiton 0.71 -- -- -- loCI/a 
Sample Size 3 -- -- --
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·· Table 20. -Measurement Difference Between Split Samples For the Lat• r Samplim 1 Period, 
Summary Statistics 

Standard Deviation of the 
Measurement Difference 

Measurement 
Difference 

Between the 
Physical State Analysis Semple Tvpe Statistic Measurement Split SamPles Estimated Reported Units 
Sludae Tritium Split Group A Minimum -0.18 -0.20 0.031 0 .12 pCi/a 

Maximum ·0.13 · 0.14 0.031 0.49 PC lie 
Aver~e ·0.16 ·0 .17 0 .031 0 .24 lpCI/a 
Standard 
Devialton 0.019 0 .022 0.0 0 .15 IPCIIa 
Sample Size 3 3 3 3 

Split Group B Minimum 0.010 .. .. .. pCI/g_ 
Maximum 0.020 -- .. .. pCI/g 
Average 0.013 .. .. .. pCI/!1 
Standard 
Oeviaiton 0.0041 .. .. .. pCi/a 
Sample Size 3 -- .. .. 

i 
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