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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 containing 
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 Of the six systems, four are no 
longer active and have been abandoned; and two had samples with 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 DOFJ 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 Of the six systems, four are no longer active and have been abandoned; and two 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. JCI/JENV took both liquid 

and sludge samples from the active systems. The samples were analyzed for gross 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 1 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 1 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 Departtnent 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 

used 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). 
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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 rinse_ samples and triplicate samples that were split. 

All of the active systems, except those that were dry, 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-53-1016, which was dry.lfTA-53-

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

As shown in Table 5, later sampling was done for three systems that were identified 

as potentially having measured concentrations above the screening levels, TA-9-109, TA-

11-20 and TA-36-61. Later sampling was also done for two systems, TA-16-1153 and 

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

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

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

As sh<!wn in Table 6 for the initial sampling, 35 systems 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 2 liter 

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

added as a preservative to the 2 liter 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 through .11, 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 second 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 MD As 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 11, 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 TA-69-1 0, which had measured concentrations 

that only marginally exceeded the screening levels, and for TA-9-109, 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, 

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

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

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

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

• TA-69-10 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, TA-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 system had measured concentrations 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 T A-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 screening 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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--sampling·andMeasurement-'l:Jncertainty- - -------- ------ ----c-- --

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 analytical laboratories; between the earlier 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. 

H 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 substance can vary between 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 tends to increase as the magnitude of the measurement 

increases. -

H 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~ch) 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 of two~ For the-Group A split -

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

sampling, the results were mixed. 

There were patterns concerning 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 but·the reported 

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

the averages of _the ~stimated Group A and B split measurement uncertainty 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 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 

values, about half of the values were within a factor of two of one another and about half 

were not. 

For the earlier sampling period, the measurement uncertainties for the Group A and 

B split samples tended not to agree with one another 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 concerning which tended to be larger, the measurement 

uncertainty for the Group A orB split samples. For the 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 factor of two 

from one another. For the reported values for the split samples, half of the values were 
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. _ .. -Within a factor.oLtwo of.one_another and 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 sampling period were greater than those for the later sampling 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 

less than 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 predomin_antly within approximately 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 j 
Septic SY.stem Bulldlnas Served • Structure Number 

structu .. 
Technklll ,.,.. Number Status Firat Second Third Fourth Fifth Silllh 

0 276 Abandoned 271 - - - - -
Bypassed to 

3 1484 ~ 130 - - - - -
3 2087 Active 2025 - - - - -
6 40 Abandoned 1 3 - - - -
6 43 Abandoned 6 - - - - -
8 30 Active 31 - - - - -

Bypassed to 
9 107 ~ 41 42 43 44 45 46 

Bypassed to 
9 108 ~ 48 - - - - -
9 109 Active 50 - - - - -
9 110 Active 51 - - - - -

1 1 20 Active 4 - - - - -
11 43 Active 3 - - - - -

Bypassed to 
14 19 ~ 6 - - - - -
15 0 Inactive 312 - - - - -
15 51 Active 20 - - - - -
15 61 Active 45 - - - - -
15 62 Active 44 - - - - -

Bypassed to 
15 63 ~ 40 - - - - -
15 72 Abandoned 

Bypassed to 
15 195 ~ 183 - - - - -
15 205 Active 185 186 - - - -

Byp.aedto 
15 282 ~ 280 - - - - -
15 284 Active 233 - - - - -

Bypassed to 
15 286 ~ 285 - - - - -

Bypassed to 
15 423 ~ 313 - - - - -
16 175 Active 54 - - - - -
16 178 Active 210 - - - - -
16 371 Active 370 - - - - -
16 381 Active 380 - - - - -
16 385 Active 389 - - - - .. 
16 527 Abandoned 
16 1153 Active 370 - - - - .. 
18 39 Abandoned 23 - - - - -
18 42 Abandoned 32 - - - - -
18 120 Abandoned 116 - - - - -
22 45 Abandoned 

Byp.aedto 
22 50 ~ 34 - - - - -

Byp.aedto 
22 51 ~ 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 - - - -

Byp.aedto 
36 17 ~ 1 22 - - - -
36 61 Abandoned 55 - - - - -

Bypassed to 
36 70 ~ 69 - - - - -

Bypassed to 
36 100 ~ 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 Sept c System! 
I I 

Septjc Svstem Bulldinas Served • Structure Number 
Struchn 

Tochnlcal- Numb•r Stilt us First Second Third Fourth Fifth Sixth 
40 24 Active 1 19 23 -- - -
40 25 Active 11 - - -- -- -

Bypassed to 
46 230 SW&; 175 - - -- -- -

Bypassed to 
48 32 SW&; 29 - - - -· -
49 118 Active 115 - - -- -- -
49 119 Active 113 - - - -- --

Bypassed to 
51 30 SW&; 11 12 - -- - -

Bypassed to 
51 100 SW&; 80 81 82 - - -

Bypassed to 
52 3 SW&; 1 11 - -- - -

Bypassed to 
52 34A SW&; 33 41 42 -- - -

Bypassed to 
52 348 SW&; 45 -- - - - -

Bypassed to 
52 95 SW&; 114 115 116 117 - -

Bypassed to 
52 97 SW&; 41 42 - - - -

Bypassed to 
52 98 SW&; 33 - - - - --
52 99 Active 35 36 -· - - -
53 1016 Abandoned 442 -· - -- - -
54 16 Active 2 11 - -- - --
54 28 Abandoned 22 - - -- -- --

Bypassed to 
54 43 SW&; 39 - - -- - --

Bypassed to 
54 80 SW&; 37 51 60 - -- -

Bypassed to 
54 89 SW&; 34 38 - - - -

Bypassed to 
54 150 SW&; 117 - - - - -

Bypassed to 
54 1016 SW&; 1002 1003 - - - -

Bypassed to 
54 1018 SW&; 1009 - - - -· -
60 0 Abandoned 17 - - -- -- --

Bypassed to . 
63 12 SW&; 3 - - - - -

Bypassed to 
63 14 SW&; 1 - - - - -
66 3 Active 1 - - -- - --
69 9 Active 1 - - - - -
69 10 Active 2 - - - - -
72 18 Active 8 - - - -- -
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Table 2. Status of LANL's Permitted Sep c System 

Number ol 
Status Svstems 

Active 35 

Abandoned 18 

Bypassed to 
SNS:: 32 

Inactive 2 

Total 87 

Table 3. Screen in~ Levels 

Physical State Screening 
of SamDie Analv8iS Level Units 

Uauid Gros& Aloha 15 oCVL 

Gros& Beta 50 oCVL 

Gross Gamma 1000 oCVL 

Tritium 20000 oCVL 

ISiud!le Gros& Aloha 2000 LltCilll 

Gros& Beta 2000 loCVa 

Gross Gamma 2000 loeva 

Tritium 2000 loCVa 

_,,_ 
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Table 4. Systems Initially Sampl d ····-·-·· -··. ···-· T- ----...... 

' •·· . ··-·-· I 
- ....... I Samole TVIIe _____ .. ~~'" Physical State Llauld SJ!I!!!Ie 

! aiRICIIUN 
..!!!.~, .. -! Number Uauicl Siuda DuDIIcate SDIIt RIMe Duollcate 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 Orv Orv 
16 385 Yes Yes 
16 527 
16 1153 
18 39 Yes Yes 
18 42 Yes 
18 120 Yes 
22 45 
22 50 
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 I 
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 Yes 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 SamDieTwe 
SeDtlc Svstem Phvslcal Stille Li(lulcl Sl doe 

structu,. 
Technical ,._ Number Uauld Sl- Duplicate $1!111 RIMe DuDIIC8ta SDIIt 

52 99 Yes Yes Yes 
53 1016 Drv [!ry_ 
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 SamDie Type 

Semlc Svstem Phvslcal Stille LIQuid Sl,dQe_ 
structu .. 

T~"- Number Uauld Slud• TriDiicata SDIIt RiMe TriDIIcata SDIIt 
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 Phyllc.l Slele Number ol 
Period. oiS.rrD8 Svalame . 

Initial LIQuid 35 

s~ 22 

Later Llauld 5 

S!!!Oae 3 

Table 7. Number of Syatems Sampled By Physical Sta eoftheS ~mple and Sample T1 ~pe 

S::!sng Phylleel State Z'!: Number ol 
olsa..- SvaiMna 

Initial LkiLid Owl Ieete .. 4 

SJ!!It 4 
RIMe 5 
Other 27 

Sludoe OuDIIcate 3 
SDIIt 3 
Other 11 

Later Llould Trtplleete 3 
RIMe 3 
Other 2 

I~ J1!l!llc.te 1 
Other 2 

Table 8. Number of Samplea By Phyalcel State of the al'l1~e. A! a~ala and Sample T rJMII 

~ Phyalcel State Type ol N::::..ol 
~Sermle Anelvala __SimDI!L 

Initial Llould All ~Ieete I 
SJ!!It I 
RIMe 5 
Dlatltted 
Water Blank 1 
Other 27 
Total 411 

Stuclo8 All DUPIICete e 
SDIIt II 
'Other 15 
Total 27 

Later Uoulcl Tritium T!!Mieate II 
TrJI!!Icatel~t ' 7 
RIMe 4 
Rlneelh!!t 3 
Ql!ler 2 
Tolel 25 

Other TriDIIcete 9 
T riDIIcate/SIIIIt 7 ..... 4 
Rlneelh!!t 3 
Other 2 
~I 25 

ISiudoa Tritium TriDUCIIe 3 
Trlollcate/SDIIt 3 
Ql!!l! 2 
~ I 

Other TriDMCIIe 3 
TriiiiiCiteiSIIIII 3 
Other 2 
Total I 
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Table 9. Screening Analyala RHulta for the lnltla Sampling Period 

..... - a.teuu ....... ..... o.--
p- -...- ... MOAn 

Tectnc.J Slnletln ~ 
I D•t• Semlllecl -- a.-lhon ... = .. ,., .. Number N- Analvlio Plwolcll Stoto Dalllvlllvzed SomaleT- Meaou-nl Unill Content ... __ MDA1 

3 2017 115.00813 ar...-.. Liauld 11/8/115 10/20/115 I !kilt a._ A ·0.02 loCIImL N/A 
3 2087 115.00813 GIDIOBell Uquld 11/8185 10/20185 ISoltGrouDA 0.18 IPCIImL N/A 
3 2017 115.00715 GIDIIGamma Llauld 8/8185 10/111115 ISo11GrouDA 0.12 loCIImL N/A 
3 2017 115.00154 Tritium U<luld 11/8/115 11/1/85 !Salta-A 548.18 lpCI/L N/A 
3 2087 85.00815 a,_-.., Llauld 8/8/85 10/20/115 

""'"" ·0.02 I&>CIImL N/A 
3 2087 85.00815 GroMBell Llauld 11/8/85 10/20/115 ""'"" 0.18 loCI/mL N/A 
3 2017 85.00717 GlOM Gamma Llauld 8/8/85 10/111115 fiNo ·0.21 loCI/mL N/A 
3 2017 85.00170 Tritium Liquid 8/8/85 8/1/85 - 317.21 IDCI/L N/A 
3 2087 85.00814 a ..... -.. Llauld 8/11115 Salla-S N/A 
3 2087 85.00814 G.-Boll Liquid 8/8/115 ·SoltGrouDB N/A 
3 2017 115.00711 GlOM Gamma Llauld 818/115 SoltGamB N/A 
3 2087 85.00158 Tritium Llauld 8/1/115 811/115 ·6alta.-B 111.18 IDCIIL N/A 

30 85.00704 ar...-.o Ll!luld 8/11/115 10/20/115 0.01 CllmL N/A 
30 85.00704 -- Llauld 11111115 10/20/15 ·0.10 CllmL N/A 
30 85.00731 GIDIIGamma U<luld 11111115 10/11185 ·0.88 CllmL N/A 
30 85.00737 Tritium Llauld 8/111115 8/15/115 20.13 DC IlL N/A 

108 85.00871 GIDIO- Llauld 1130/85 10/20115 ~-~~-· 0.04 DCI/mL N/A 
108 115.00871 GlOM Boll Liquid 1130/115 10/20115 ~-.. -· ·0.07 CllmL N/A 
108 85.00710 GlOM Gamma Llauld 1130/15 10/11185 ~-.. -· 0.31 CllmL N/A 
108 85.00110 Tritium l.lauld 1130/85 1111115 ~~~~-· 427.115 CIIL N/A 
108 85.00758 GrcooAIDha s ..... 1130/115 10/24115 ~-~~-· 13.32 Clla 37.11 
108 85.00758 GroMIIata Sludge 1130/85 10/24115 ~-~~-· 8.811 Cl/a 37.11 Y• 
108 85.00742 GroMGammo Sludge 1130/115 10/24115 ~-.. -· 1.42 Cl/a 37.11 
108 115.00811 Tritium Sludge 8130/15 11/1/115 ~~ .. -· 1.75 Clla 37.11 Y• 
108 85.00177 Grooo-.o Llauld 8/30/115 10/20/15 ~~ .. -· 0.00 CllmL N/A 
108 85.00177 GrDOIBell Llauld 1130/115 10/20/15 ~~-· 0.11 CllmL N/A Y• v. 
1011 85.00708 GrDOIGamma Ll!luld 1130/85 10/11185 ~~- 0.02 CllmL N/A 
108 85.00101 Tritium LIQUid 1130/85 111/85 ~-.. -· 733.21 CIIL N/A 
108 85.00751 -- Sludge 1130/85 10/24/115 ~~-· 5.10 Cllll 33.07 
108 85.00751 Grooollota Sludge 1130/85 10/24/115 

,_ .. _, 
4.10 Cl/a 33.07 

108 115.00741 GroMGammo stuclao 1130/115 10/24/15 ~-.. -· 1.111 I&>CIIa 33.07 
108 115.00808 Tritium Sluclao 1130/115 8/1/15 ~-~~~ 0.511 IDCI/a 33.07 Y• 
110 85.00178 -- Llauld 1130/85 10/20115 o.oo IDCI/mL N/A 
110 85.00678 GrDOIIIata Llauld 1130/85 10/20115 •0.21 I..CIImL N/A 
110 115.00711 GrDOIGamma Liquid 1130/115 10/11/15 ·0.10 I&>CIImL N/A 
110 85.00812 Tritium Llauld 1130/115 8/1115 1334.11 IDCIIL N/A Y• 

1 20 85.00700 -- Llauld 8/7/85 10/20115 1~.-· 0.02 loCI/mL N/A 
11 20 115.00700 Grooollota l,!goM 8/7/115 10/20115 ~~--· 0.111 loCI/m N/A 
11 20 85.00732 GroooGamma LIQuid 8/7/115 10/11185 ~-~~-· 118 loCI/mL N/A Y• Y• 
11 20 115.00117 Tritium Liquid 8/7/115 811115 ~-~~- 317.17 ilt<M N/A 
11 20 115.00888 -- LIQUid 11/7/85 10/20115 ~-.. -· 0.02 i&>CIImL N/A 
11 20 85.00888 -- Liquid 817185 10/20/85 ~-.. -· 0.10 DCI/mL N/A 
11 20 85.00731 GrDOIGamma Llauld 117/115 10/11185 ~~-. 0.11 CllmL N/A Y• 
11 20 85.00111 Trlllum Llauld 8/7185 811185 ~~-· 0.00 CIIL N/A 
11 20 85.00701 -- Llauld 8/7/115 10/20115 fiNo 0.00 JICI/mL N/A 
11 20 85.00701 GrDOIIIota Llauld 117/115 10/20115 fiNo ..0.01 DCI/mL N/A 
11 20 85.00733 GrDOIGamma Llauld 817185 10/11185 fiNo ·0.35 CllmL N/A 
11 20 85.00118 Trlltum Lkautd 817/85 811/85 fiNo o.oo CIIL N/A 
11 43 85.00703 -- Llauld 8/7185 10/20/85 fiNo 0.01 IPCIImL N/A 
11 43 85.00703 GrDOIIIota Llauld 817185 10/20185 fiNo ·0.13 IDCIIm N/A 
11 43 85.00735 GroooGamma Uauld 817/115 10/11115 fiNo ..0.78 laCI/mL N/A 
11 43 85.00818 Tritium Llauld 817115 8/1115 fiNo 811.33 IPCIIL N/A 
11 43 85.00702 -- Llauld 8/7115 10/20115 0.10 IDCIImL N/A 
11 43 85.00702 GrDOIIIota Llauld 817/85 10/20111 0.17 IDCI/mL N/A 
11 43 85.00734 GroooGamma Llauld 8/7/85 10/11111 ..0.51 IDCI/mL N/A 
11 43 85.00184 Tritium Llauld 817/85 811111 0.00 CIIL N/A 
11 43 85.00717 GrDOI- Sludge 817185 10/24111 0.77 Cl/a 81.18 
11 43 85.00717 GrDOIIIota Sluclao 817185 10/24111 2.81 Clla 81.18 
11 43 85.00750 GrDOIGamma ISiuclao 817/8$ 10/24111 -4.71 Clla 81.18 
11 43 85.00115 Trlltum ISiudao 117185 811/8$ 0.31 Cl/a 81.18 Y• 
15 11 85.00557 -- Llauld 1121185 10/20/1 0.02 CllmL N/A 
15 51 85.00557 GrDOIIIota Llauld 1121/85 10/20111 0.11 DCIImL N/A 
15 51 85.00582 GroooGamma Llauld 1121/85 10/11185 ..0.13 DCI/mL N/A 
15 51 85.00514 Trlllum Llauld 1121185 1123111 108.01 CIIL N/A 
15 51 85.00572 -- ISiuclao 8121115 10/24111 4.13 Clla 85.28 
15 51 85,00572 GrDOIIIota ISiudao 1121185 10/24115 3.43 !DCI/a 85.28 
15 51 85.00587 GrDOIGamma ISiuclao 1121115 10/24/85 ·3.85 I&>CIIa 85.28 
15 51 85.00520 Tritium ISiudao 8121115 8123/U o.oo IDCI/a 85.28 
15 81 85.00558 Gr-- Llauld 8121115 10/20/U 0.01 II>CIImL N/A 
15 81 85.00558 GrDOIIIota Llauld 8121185 10/20111 0.10 DC lim N/A 
15 81 85.00513 GrDOIGamma Liquid 8121185 10/11181 0.55 ..CIImL N/A Y• 
15 11 85.00515 Trltlu111 Uauld 1121/85 1123111 1421.71 CIIL N/A Y• 
15 12 85.00558 Grooo*- Llauld 1121/85 10/20/U 0.00 DCI/mL N/A 
15 12 85.00558 GrDOIIIota Llauld 1121/U 10/20/U 0.20 DCI/mL N/A 
15 12 85.00514 GrDOIGamma Llauld 1121115 10/11/U 0.07 IICIImL N/A 
15 12 85.00518 Tritium Llauld 1121115 1123111 488.41 DC IlL N/A 
15 205 85.00510 GrDOI- Liquid 1121115 10/20/U 0.00 ,l!!;llmL N/A 
15 205 85.00510 GrDOIIIota Llauld 1121115 10/20/85 ..0.03 !PCIImL N/A 
15 205 85.00515 GrDOIGamma Llauld 1121115 10/11/U 0.44 1aCI/mL N/A 
15 205 85.00117 Trlltum Llauld 1121115 1123/U 308.54 I~ N/A 
15 205 85.00573 GrDOI- ISiuclao 1121/115 10/24111 1.51 I&>CIIa 11.11 

I 
15 205 85.00573 GrDOIIIota Sludgo 1121115 10/24181 21.07 pCI/g 85.5 I Y• 
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Teble 9; Screenlng-Anelyele -Reeulte for the lnltll -Sampling Period 

..... 
-uromenl - ..... ar .... ..., 

p- -uromenl ...MOAond 
Tochnlcal SlrUCIUro Semple Moioture o-..... ""=•oo - Number Number Anolvaio PhvoiceiStato OotoSom&>lod I Oota Anolvzod SomDioTVDO Mnaur81Mnt: _Unlit_ C011tont ""--1!!0_~? 

15 205 85.00581 G,_Gommo Sludao 8/21/85 10/24/85 -2.88 IPCilll 15.58 
15 205 85.00521 Trilium Sludao 8/21/85 1123/85 0.00 Clla 85.58 
15 284 85.00581 a. ... -. Llauld 8/21185 10/20/85 0.02 CllmL N/A 
15 284 85.00581 Gr... Beta Ucluld 8/21185 10/20/85 0.30 CllmL N/A 
15 284 85.00588 GrOOIGommo Llauid 8/21185 10/18185 0.22 laCIImL N/A 
15 284 85.00518 Tritium Liquid 8/21/85 8/23/U 278.72 IPCIIL N/A 
18 175 85.00584 GrOOI- Llauid 8/23/85 10/23/85 -0.05 laCIImL N/A 
18 175 85.00584 Gr... Beta Llauld 8123/85 10/23/85 0.08 laCIImL N/A 
11 175 85.00587 GrOOIGommo Llauld 1123/85 10/18/85 0.03 laCIImL N/A 
11 175 85.00547 TriUum Llauld 8/23/85 1124/85 381.81 laCIIL N/A 
16 175 85.00575 ar ... -. ISiudao 8/23/85 10/24/DS 18.21 laCI/a 54.81 Yw 
18 175 85.00575 Gr... Beta Sludao 8/23/U 10/24185 11.58 Cl/a 54.81 Yw 
18 175 85.00588 GrOOIGommo ISiudao 8/23/85 10/24/85 0.08 Clla 54.81 
18 175 85.00555 Tritium Sludao 8/23/85 8/24/U 0.33 Clla 54.81 Yw 
18 178 85.00583 ar ... -. Uauld 8/21/85 10/23/85 o.oe CllmL N/A 
11 178 85.00583 Gr... Beta Llauld 1121185 10/23/85 0.18 CllmL N/A 
11 171 85.00588 GrOOIGommo Llauld 8121/85 10/18185 0.47 CiltiiL N/A 
18 171 85.00518 Tritium Llauld 8121/85 8123/85 511.12 CI/L N/A 
18 171 85.00574 ar ... -. Sludao 8121185 10/24185 1.74 Clla 88.85 
18 171 85.00574 Gr... Beta Sludao 8121/85 10/24/85 1.01 Clla 88.15 
18 171 85.00800 GrOOIGommo Sludao 8/21/85 10/24/85 -2.12 Cl/a 88.15 
18 171 85.00522 Tritium Sludao 8121/85 8123/85 0.00 Clio 88.15 
18 371 15.00585 GrOOI- Llauld 8123/85 10/20/85 0.08 CllmL N/A 
18 371 15.00585 Gr... Beta Llauld 8123/85 10/20/85 0.12 laCIImL N/A 
18 371 15.00588 GrOOIGommo Ltauld 8123/85 10/18115 0.13 laCI/mL N/A 
18 371 15.00548 Tritium Llauld 8123/85 1124/85 883.21 CIIL N/A 
18 315 85.00827 ar...-. Llauld 8123/85 10/20/15 0.04 CllmL NJA 
18 315 85.00827 Gr... Beta LiQuid 8123/85 10/20/85 -0.07 CllmL NJA 
18 385 15.00580 GrOOIGommo Llauld 8123/85 10/18/15 -0.21 CllmL NJA 
18 385 85.00548 Trhium Llauld 1123185 8124/85 232.11 CIIL N/A 
18 315 85.00571 GrOOI- Sludao 8123/15 10/24/85 2.70 Clla 88.12 
16 315 85.00578 Gr... Beta Sludao 8123/85 10/24/85 3.17 Clla 18.12 
18 315 85.00101 GrOOIGommo ISiudao 8123/15 10/24/85 -4.31 Clla 88.82 
18 315 15.00558 Tritium ISiudao 8/23/85 8124/85 3.14 Clla 18.12 Yw 
II 31 15.00180 ar ... -. Ltauld 8/30/15 10/20/85 0.35 CllmL N/A 
18 31 15.00880 Gr... Beta Llauld 8130185 10/20/85 -0.01 CllmL N/A 
18 31 -85.00.71~ IG<!IooGommo L.lauid -- -- ----8130nl --- 1-0/U/U -- -0.0 laCilllll NJA 
18 31 15.0.0113 Trhlum UGuld 8130/85 111185 5514.41 laCIIL NJA Yw 
18 31 85.0.0710 ar...-. Sludao 8130/15 10/24/85 400.27 Cl/a 15.511 Yw 
18 31 115.00710 Gr... Beta Sludao 8130/85 10/24/85 43.17 Clla 15.511 Yw 
18 31 15.00743 GrOOIGommo Sludao 8130/85 10/24/85 0.41 loCI/a 15.58 
11 31 15.00114 Trhlum Sludao 8130/15 1111115 o.oo laCIIa 85.51 
18 42 85.00881 GrOOI- Llauld 1130/85 10/20/85 0.01 aCIImL NJA 
18 42 15.00881 GrOOia.ta Llauld 8130115 10/20/85 0.34 CllmL NJA 
11 42 85.00713 GrawGommo Llauld 8130/85 10/18115 0.17 CllmL N/A 
18 42 15.00111 Tritium Llauld 1130/15 111/85 811.32 CI/L N/A 
11 120 15.00182 Gr..._ Moho l.lauld 8130/15 10120/85 0.01 CllmL NJA 
11 120 15.00882 Grow Beta Llauld 8130185 10120/85 ·0.20 CllmL NJA 
18 120 15.00714 GrawGommo Llctukl 8130185 10/18115 0.11 CllmL NJA 
18 120 85.00115 Tritium Uauld 8130185 111/15 484.31 :oCI/L N/A 
33 31 15.00581 ar...-. Llauld 1123115 10/20/85 ·0.02 :aCIImL NJA 
33 31 85.00518 GrOOIIIeta Llauld 1123/15 10/20/85 0.01 CllmL NJA 
33 31 85.00511 GrOOIGommo Llauld 1123115 10111185 0.11 CII111L N/A 
33 31 15.00544 Tritium Llauld 1123115 1124/15 384.25 CI/L NJA 
33 31 15.00577 GrOOI- Sludao 1123115 10/24115 ·0.11 Clla 17.24 
33 31 15.00577 GrOOIIIeta ISiudao 1123115 10/24/85 5.70 Clla 117.24 
33 31 15.00802 GrOOIGommo ISiudao 1123/85 10/24115 -4.31 CI/JI 87.24 
33 31 15.00552 Tritium Sludao 1123185 8124/15 0.00 laCIIa 17.24 
33 113 15.00517 GrOOI- Llauld 1123/85 10/23115 0.08 laCI/mL N/A 
33 83 85.00517 Gr... Bell Uauld 1123/15 10/23115 ·0.10 loCI/mL NJA 
33 83 85.00582 GrOOIGommo Llaulcl 1123/85 10/111115 0.53 laCIImL N/A Yw 
33 83 15.00542 Tritium Llaulcl 1123185 1124115 88523.11 laCI/L NJA Yw v. 
33 83 15.00571 GrOOI- Sludao 1123/15 10/24115 7.53 laCIIa 15.71 
33 13 15.00571 GrOOIIIell Sludao 1123115 10/24/15 20.02 Clla 15.71 Yw 
33 13 15.00103 GrOOIGommo iSiudao 1123115 10/241115 ·3.70 Cl/a 15.71 
33 83 15.00551 TriUum :Siudao 1123/U 1124/U 1545.55 Clla 85.71 Yw 
33 II 15.00511 GrOOI- Llauld 1123/U 10/20115 0.00 CllmL NJA 
33 II 15.00511 Gr... Bell Llauld 1123/U 10/20115 0.01 CllmL NJA 
33 II 15.00513 GrOOIGommo Llauid 1123115 10/11115 0.17 CllmL N/A 
33 II 15.00543 Tritium Llauld 1123115 1124/U 400.13 laCI/L N/A 
33 171 15.00518 ar...-. LIQuid 1123115 10/20115 ·0.02 CllmL N/A 
33 171 15.00518 GrOOIIIell Llauld 1123115 10120115 0.04 CllmL N/A 
33 178 85.00514 GrOOIGommo Llcluld 1123115 10/11185 0.42 CllmL N/A 
33 178 15.00545 Tritium Llauld 1123115 11241115 271.11 laCIIL NJA 
33 171 15.00571 ar...-. ISiudao 1123115 10/24115 3.17 Clla 17.51 
33 178 15.00571 Gr... Bell Sludao 1123115 10/24115 4.87 laCIIa 17.18 
33 178 15.00104 GrOOIGommo Sludao 1123/15 10/24/15 •4.01 laCI/a 17.18 
33 178 85.00553 Trllium ISiudao 1123115 1/24/15 0.00 IPcl/__a_ 17.51 
38 11 85.00115 GrOOI- Llauld 1117115 10120115 I Sail GrauD A 0.01 laCI/mL NIA 
31 11 15.00115 GrOOIIIell UGuld 817115 10120115 I SDiil GrauD A -0.11 laCI/mL NJA 
38 11 15.00727 GrOOIGommo L.lauid 1117115 10111115 I Sail Graua A ·0.31 laCI/mL NJA 
31 11 15.00155 Tritium Llauld 817115 111115 I SD1i1 Graua A 0.00 IPCIIL NJA 
31 II 15.00117 GrOOI- Liquid 817115 10120115 - 0.00 aCIImL NJA 
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Teble-t;-Screenlng-Anelyala~Reaultator thelnltlll -sempllng Period 

..... -...-. ..... o.-llen 
p.._,l -- lleMDA.nd 

Tec:Mical Slnleuo Sample -- ar--. .. ~ - Number Numbo< - Plwolcol Slllo Dolo Sormled Dolo Anolvzod SolllllloTVDO MHauremenl Unllo Con-I lleMOA? 

38 81 85.008G7 GlOM Bolo liQUid 817/85 10/20/85 ROlli ·0.01 II>CIIml N/A 

38 81 85.00728 G.-Gommo Llauld 8/7/85 10/18/85 ROlli •0.~0 I!>CIIml N/A 

38 81 85.00871 Tritium L.lauld 817/85 8/8/85 ROlli 281.78 IDC Ill N/A 

38 81 85.00888 Gf-AIPhl Liquid 8/7115 ISDIII~B N/A 

38 81 85.00888 GrOMBolo L.lauld 817/85 ISDIII ~~ N/A 

38 81 85.00721 G.-Gommo Lilli!!!!. 8/7115 ISDIII~B N/A 

38 81 85.00880 Trhium lillllld 8/7/85 8/1/85 ISDIIIGioui>B 281.~8 [pCI/L N/A 

38 10~ 85.00570 Grwo AIPhl UQuld 1/23115 10/20115 0.02 Cllml N/A 

38 10~ 85.00570 GlOM Bolo Uauid 1123115 10/20/85 0.18 pCI/ml N/A 

38 10~ 85.00585 GrwoGommo liauld 1123/15 10/11185 0.11 I>CIIml N/A 

38 10~ 85.005~1 Tritium Lilli!!!! 1/23/U 1124/15 0.00 CI/L N/A 

38 10~ 85.00580 G.-AIPho [Siudao 8123/15 10/24115 . ~.83 Clla 85.05 

38 10~ 85.00580 G.-Bolo Sluclao 8/23115 10/2~/85 3.5~ Clla 85.05 

38 10~ 85.00105 G.-Gommo Sluclao 1123115 10/2~115 ·5.~~ Clla 85.05 

38 10~ 85.00550 Tritium [Siudao 1123/U 112~115 o.e~ Clla 85.05 v. 
38 132 85,00571 a.- AIPhl lillllld 8i23/85 10/20115 0.08 Cllml N/A 

38 132 85.00571 Gla.Bolo Llauld 1/23/15 10/20115 0.07 II>CII•l N/A 

38 132 85.00588 GrOMGommo Uauid 1123115 10/18/85 0.18 IDCI/ml N/A Y• 
38 132 85.00548 Tritium Llauld 8/23/U 8/2~/85 478.33 IDC Ill N/A 

38 132 85.00511 GrOM AIPhl Sluclao 8/23115 10/2~/85 1.7~ laCIIa 81.88 

38 132 85.00581 GrOMBIII Sludao 8/23115 10/2~115 2.33 IDCIIa 81.88 

38 132 85.00101 GrOMGommo - 8/23115 10/24/85 ..... 7 IDCIIa 81.88 

38 HJ2 --85.0055~ lrltlum- - 8/23/U 8/24115 o.oo IDCI/a 81.88 

40 2~ 85.00811 a,_- L.lauld 815/85 10/20115 0.02 IDCI/ml N/A 

~0 2~ 85.00811 GrOMBolo Llauld 815185 10/20/85 0.11 l~!lml N/A 

40 2~ 85.00711 G.-Gommo Llauld 815185 10/11115 -0.01 Cllml N/A 

40 2~ 85.008~2 Tritium - 815/U 811115 344.51 pCI/L N/A 

40 2~ 85.00712 -- - 815/85 10/24115 2.70 Clla 82.11 

40 2~ 85.00712 Gra-8111 - 815/85 10/2~115 3.72 Clla 82.111 

40 2~ 85.00745 GrOMGommo - 815/85 10/2~11 ·3.04 Clla 82.81 

40 24 85.00843 Trlllum lludgo 815/U 818115 0.11 Cl/a 82.11 

40 25 85.00775 a.-AIPho Llauld 815115 10/20115 
~---· 

o.o8 I>CIIml N/A 

40 25 85.00775 GrOMBolo L.lauld 8/5/15 10/20/85 
~---· 

0.28 Cllml N/A 

40 25 85.0077~ GrOMGommo l.!!l!!!!t 815115 10/11185 ~~-~ 0.~3 Cllml N/A 

40 25 85.006~8 Tritium Llauld 815/U 811/15 ~-~· 228.~~ ;..CI/L N/A 

40 25 85.00771 -AIPhl [Siudao 815/U 10/2~115 ~--~ 3.87 iDCIIa 13.78 

~0 25 15.00771 -Bolo [Siudao 815/U 10/24115 ;-·-· 3.03 Clla · 13.78 

40 25 115.0075~ -Gommo ISiudao 8/5/85 10/2~115 

~--· 
·5.~2 Clla 13 71 

40 25 85.00147 Trill- Sluclao 815/85 811/85 I 1.58 IDCI/a 13.71 Y• 
40 25 85.00887 -- Uauld 815/85 10/20115 0.01 IDCIIml N/A 

40 25 85.00117 -Bolo Llauld 815/U 10/20/85 [_lt._, 0.23 I..CIIml N/A 

40 25 115.00718 GrOMGommo Llauld 8/5/85 10/11115 

~--· 
0.10 [pCI/ml N/A 

40 25 115.00144 Tritium Llauld 815/15 8/1/15 

~---· 
802.~~ [pCI/L N/A 

40 25 85.00713 -- Sluclao 815/85 10/24115 ~---· 
1.7~ IDCI/a 87.31 

40 25 85.00713 -Bolo 

Slu __ 

8/5/15 10/24/85 ~~~ ·0.31 Cl/a 17.31 

40 25 85.00741 -Gommo [Siudao 815/85 10/24/15 ~--
·5.45 Clla 17.31 

40 25 85.008~5 Tritium [Siudao 815/U 8/1/15 [-It-A 0.87 Clla 17.31 Y• 
48 230 85.00182 -- Uauld 811/15 10/20115 I_, Gnu> A 0.04 ,DCI/ml N/A 

48 230 85,00882 -Bolo Llauld 811/85 • 10/20115 S!>lla.-_A 0.21 ..CIIml N/A 

41 230 85.00724 -Gimmo Llauld 811/U 10111185 -G.-A ·0.48 ;I>CIIml N/A 

48 230 85.00851 Tritium Ll!l!!!!t 811/U 8/1/15 --A ~71.51 [DCI/L IN/A 

48 230 85.00884 -AIPhl Llauld 8/1/15 . 10/20115 AlrM o.o1 ID!:IIml N/A 

48 230 85.00884 -Bolo Uauid 8/1115 10/20115 AlrM .0.11 [DCI/ml N/A 

48 230 85.00721 Grv.Gommo Llauld 811/15 10/11115 AlrM ·0.35 IDCI/ml N/A 

48 230 85.00872 Tritium ~ 8/1115 811115 AlrM 502.41 IDC Ill N/A 

48 230 85.00883 -AIIIho Llauld 811111 ·SDIIIa.-J N/A 

48 230 85.00883 -Bolo Llauld 811/U ·SDIIIGnu>B N/A 

48 230 85,00725 -- Llauld 8/1/81 16Diil o.-._e N/A 

48 230 85,00811 Trill- Uauld 811115 811/15 ISDIIIa.-1 0.00 Dl:l/1. N/A 

48 111 85.00174 -- Llauld 1130/118 10/20/85 • 0.02 Cllml N/A 

48 111 85.00874 -Bolo Llauld 1130/118 10/20/15 I 0.30 DCI/ml N/A 

48 111 15.00708 GrOMGommo Uauid 8/30/118 10/18/85 

~---· 
0.15 Dl:llml N/A Y• 

48 111 85.00820 Trllium l.lcl!!!t_ 1130111 111115 ~---· 3118.55 1DCIIL N/A 

41 111 85.00751 a.-AIIIho Sludao 1130/118 10/24115 ,....,_.._I 11.38 IDCI/a 71.13 

48 111 85.00751 -Bolo ·- 1130/118 10/24115 ~--1 7.02 IDCIIa 71.13 Y• 
48 111 15.00731 -Gommo Sludao 1130/118 10/24115 1-..Gr!!!IPI ·1.13 IDCI/a 71.13 

48 111 15.00821 Tritium - 1130/11 111115 ~--· 
1.14 laCIIa 71.13 Y• 

48 111 85.00173 -AIPhl l.lauld 1130/118 10/20115 o..lcolt-1 0.00 DCI/ml N/A 

48 111 15.00873 _._ l.lauld 8/30/118 10/20/15 
---~ 

·0.21 Dl:l/ml N/A 

41 111 85.00705 -Gommo L.IQ!IId 1130/118 10111115 0.71 DCI/ml N/A Y• 
48 111 15.00822 Tritium l.lauld 1130/118 111115 3211.30 DC Ill N/A Y• 
41 111 85.00755 -- ;Siudao 1130111 10/24115 7.153 Clla 74.35 

48 111 85.00755 o.-a. !Siudao 1130111 10/24115 -·-· 7.31 Cl/.a 74.35 v. 
48 111 15.00731 -Gommo [._.. 1130/118 10/24115 ---- ·3.11 1aCI/a 74.35 

~~ 111 85.00111 Tritium [Siudao 1130/111 811115 ~---
1.11 Cl/a 74.35 v. 

48 111 15.00175 o.-- L.lauld 1130/118 10/20115 0.04 IDCIIIIIL N/A 

41 118 85.00175 -... Llauld 1130/11 10/20115 ·0.07 IDCII•L N/A 

48 111 15.00707 -Gommo L.lauld 1130111 10111115 0.21 IDCIImL N/A 

48 ,,. 85.00811 Trill- Lt!l!!l!l 8/30111 111115 7111.10 DCIIL N/A 

48 111 85.00757 GrOMAIPhl [Siudao 1130/11 10/24111 14.21 Clla 57.4 3V. 

48 118 85.00757 o-oa. [Siudao 1130/11 10/24/15 10.10 Cl/a 57 4 Y• 
48 111 85.00740 GrwoGommo llludao 1/30/18 10/24115 1.11 Clla 57.43 

41 118 15.00823 Trlliulll Sludge 1130111 111/111 0.00 pCI/g 57.43 
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Tabla 8. Screening Analyale Reaulta for the lnltla Sampling Period 

..... -..... GrHI•Ihan 
p- -.. - ...MOAend 

Tocmical Structure Semplo Moilture GrHierllon lloScr..,;ng - Number Nwnber Analvall Phvlical Slola Dale S.mDied IDalo.....,.ecl SamnleTvua M .. eurement Unila Conlan I ... MOA? ...0? 

52 08 85.00764 GroooAIDha Sludaa 8/5/85 10/24/85 ·Salio a ..... A 3.87 loCI/a 85.11 

52 08 85.00764 a.- a. .. Sludaa 8/5/85 10/24/85 I Salil GrOIID A 3.57 I PC~ 85.11 

52 08 85.00747 GrouGamma Sludaa 8/5/85 10/24/85 I Salil GrOUD A ·4.55 loCI/a 85.11 

52 08 85.00641 Tritium Slu~ 8/5/85 8/1/85 I Splil GrOUD A 1.30 loCI/a 85.11 v. 
52 08 85.00761 ar-Aioha Sludaa 8/5/U 'Sdll GrOUD B 85.11 

52 08 85.00711 -- Sludaa 8/5/85 Salil Gnlua B 85.11 

52 08 85.00751 GrouGammo Sludaa 8/5/85 ,SpliiGroupB 85.11 

52 88 85.00683 Trilium Sludaa 8/5/85 8/8/85 ISaliiGnluaB 0.76 Clio 85.11 Y• 
52 88 85.00188 -~ LJli!lid 8/5/85 10/20/85 0.02 DCI/ml N/A 

52 88 85.00181 G.-Bolo Liquid 8/5/85 10/20/85 ·0.02 1>(:1/ml N/A 

52 08 85.00720 G.-Gamma liquid 8/5/85 10/U/85 0.21 Cllml N/A 

52 88 85.00140 Tritium Liauid 8/5/85 811185 1411.72 DC ill N/A Y• 
54 18 85.00785 Gr-- Slu- 8/5/85 10/24/85 ISalil GI'OIID A 5.60 Clla_ 13.71 

54 ,. 85.00785 GrouBalo Sludaa 8/5/85 10/24/85 I Splil GrOIID A 5.82 Cl/a 63.71 

54 ,. 85.00746 GrouGamma Sludaa 8/5/85 10/24/85 I Sail Gn1ua A ·0.45 Clla 63.71 

54 18 85.00653 Tritium Sludaa 8/5/85 8/l/a5 I 511111 GrOIID A 1.01 Clla 63.71 Y• 
54 16 85.00770 o.-- Sludaa 8/5/85 ISaliiG-8 83.71 

54 16 85.00770 -- Sl!!~ 8/5/85 ISaiiGrOUDB 63.71 

54 11 85.00753 GrouGamma Sludaa 8/5/85 ISaiiG....,B 63.71 

54 18 a5.00662 Tritium Sludaa 8/5/85 a/1/85 ISaliiG....,B 0.55 loCI/a 63.71 v. 
54 18 85.00688 o.-- Uauld 8/5/85 10/20/85 0.01 loCI/ml N/A 

54 16 85.0011a O.O.Balo Llauld 8/5/85 10/20/85 0.04 IDCIIml N/A 

54 16 85.00721 GrouGernma Liquid 8/5/85 10111185 ·0.28 1~1/ml N/A 

54 11 115.00152 Tritium Llauld 8/5/85 8/1/115 328.4a IDCIIL N/A .. 3 85.00iact ·-- Liauld 8/5/85 10/20/a5 Salil Gr..., A 0.00 IDCIImL N/A 

66 3 a5.006ao -- Liquid 8/5/U 10/20/U Salil Gnlua A ·0.01 IDCIImL N/A 

ee 3 85.00722 GrouGernma Llauld a/5/85 10/11185 511111 Gnlua A ·0.01 DCI/ml N/A .. 3 85.00141 Tritium Llauld 8/5185 811/85 SaliiGnluaA 510.57 CI/L N/A 

ee 3 85.00711 O.O.Aioha Slu- 8/5/U 10/24/85 Sail GrOIID A 3.17 Cl/a 87.42 

81 3 85.00786 O.O.Balo SluQ 8/5/U 10/24/85 511111 GrOIID A 4.45 c~ 87.42 

ee 3 85.0074a GrouGernma Sluclaa 8/5/85 10/24/a5 511111 GrOUD A -4.51 Cllll_ a7.42 

ee 3 85.00148 Tritium Sludaa 8/5/U 8/1/aS Salil Gr0UD A 1.42 Cll_a 87.42 Y• 
ee 3 a5.00181 O.O.Aioha Uauld 8/5/U SaiiGnluaB N/A 

16 3 85.00181 -- Uauld 8/5/U Sail Gnlua B N/A 

II 3 85.00723 GrouGernma Liauld 8/5/85 SaiiGnluaB N/A 

II 3 85.00650 Tritium Llauld 8/5/85 8/1/85 liPIIGrOUDB 1031.a6 I DC Ill N/A 

66 3 85.00768 Gr-·~. SloiQ - 8/5/U :liPIIGrOUDB 87.42 .. 3 85.0071a ~-- Sludaa 8/5115 ; 511111 GrOUD B 87.42 

II 3 a5.00752 IGrouGernma Sludaa 8/5/U ;liPIIGnluaB a7.42 

II 3 85.00651 Trllium ISiudaa 8/5/85 a/1/85 ISaiiiG-B 2.74 loCI/a 87.42 v. 
68 8 85.00676 -- Uauid 1128/85 10/20/85 0.04 loCI/rnl N/A 

68 8 85.00676 O.O.Balll Liould 1128/U 10/20/85 0.13 IDCI/rnl N/A 

u a 85.00706 GrouGernma Uq_uld 1/28/U 1011 1/U 0.13 DCI/ml N/A 

68 a 85.00617 TrHium Uquld 1128/85 a/1/U 3034.31 pCI/l, N/A Y• 
68 10 a5.006a6 -- Llauld all/85 10/20115 o.o6 DCI/ml N/A 

n 10 85.00188 -- Liould 818/U 10/20/U 0.20 DCI/mL N/A 

68 10 85.00730 GrouGernma IJII!Iid 8/6/85 10/11115 0.47 pC_j/mL N/A 

n 10 85.00657 Tritium Liquid 8/6/85 811/85 583.47 IDCIIL N/A 

n 10 85.00761 Gr-Aiaho Sludaa 8/6/85 I0/24/a5 1.74 Clla a6.12 

n 10 85.00761 -- Sludaa 8/1/U 10/24115 1.56 Clla 86.12 

68 10 85.00744 Oro. Gemma L~ 811/U 10/24115 ·4.44 Cl/a 88.12 

n 10 a5.00151 Tritium ISiudaa 8/1/U a/1/U 0.2a IPCIIa 81.12 Y• 
Oiatllad Walor 

a5.00512 GrouAiaho. IUQI!I!! 10/20/85 Blank ·0.05 IPCIImL N/A 
-- Oia-W-

85.00512 O.O.Balo lllauld 10/20115 Blank 0.11 IDCIIml N/A 
85.00523 TrHium Liquid 1123/U Dtatllad Walar 318.15 pCIIL N/A 

Blank 
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Teble 10. Alphe end Betl Reenelyele for the lnlt ial Sempllng Period i 
i 

. ! ..... 
I --' --I ..... 

... __ 
- -- Delee-

M-...- Minimum Or-- ~·nd 
Unce,.nly o...c.- lho Minimum O...lorlhon 

Technical SlniCIUre s. ...... MN.Uremenl ~D~) Activity Delectable ... =.Ill - Number Nu- An11lvalo 'Phvoic:lli Slote OeteS.IIIDied o ... Anolvz.C SamDieT- IDCVLI IDCVli AcllviiY? 
3 2087 85.00715 Or-- Liauid 8/1/85 4/22/81 Spit Or-A 4.87E-D1 3.18E+OO 1.25E+01 
3 2087 85.00717 Gr ... Alpha LIQuid 811/U 4/22/81 RlnH 3.33E-D1 8.10E-D1 3.38E+OO 
3 2017 85.00715 -- Llauid 8/8/U 4/22/De Sotit GrOUD A 3.57E+01 2.54E+OO t1.14E+OO Y• 
3 2017 85.00717 -- Liauld 8/8/U 4/22/88 - 2.82E+OO 1.82E+OO 1.31E+OO 

• 30 85.00738 or ... Aioho Llauld 8/11/85 4/22/De 1.57E+OO 1.17E+OO 5.12E+OO 
I 30 85.00731 -- Llauid 8/11/U 4/22111 1.41E+01 2.14E+OO ti.50E+OO Y• 
8 108 85.00710 -- Llauld 1/30/U 4/22/81 

_ .. _. 
5.53E+OO 1.88E+OO 5.85E+OO 

8 108 85.00708 -- LIQUid 8130/U 4/22/De -toG-A 4.10E-D1 1.21E+OO 4.31E+OO 
8 108 85.00710 -- Liauid 1/30/U 4/22/81 o..Dtoan-8 8.12E+OO 2.08E+OO 8.57E+OO Y• 
8 108 85.00708 0....- Llaulcl 1130115 4/22/De Duollootoan-A 7.08E+OO 2.01E+00 1.43E+OO Y• 
8 110 85.00711 Or-- Llaulcl 1130/85 4/22/81 3.07E+OO 1.01E+OO 3.02E+OO Yeo 
8 110 85.00711 0....- LIQuid 1130/U 4/22/81 8.11E+OO 1.84E+00 t1.24E+OO 

11 20 85.00732 -- Llaulcl 817185 4/22181 Dwbtoo.-8 2.41E+OO 1.02E+OO 2.70E+01 
11 20 85.00731 Or-- uaukl 817/U 4/22181 Dwbtoan-A 2.08E+OO 8.40E+OO 3.17E+01 
11 20 85.00733 ar ... Aioho l.._lqujd 817/U 4/22181 RlnH 3.81E-D1 1.18E-D1 3.01E+OO 
11 20 85.00732 -- LIQuid 817115 4122181 

_ .. _. 
5.80E+01 3.08E+OO 1.77E+OO Y• v. 

11 20 85.00731 0....- Llauld 817/U 4/22/81 DuollooiOo.-A 5.28E+01 2.11E+OO I.IIE+OO Y• Y• 
11 20 85.00733 0....- Llauid 817115 4/22/81 - 1.47E+OO 1.18E+OO 6.21E+OO 
11 43 85.00735 Or-- Llauid 817/85 4122/81 RlnH ·5.48E-D2 8.42E-D1 3.33E+OO 
11 43 85.00734 -- Llauld 8/7/85 4/22/81 1.21E+OO 4.10E+00 1.58E+01 
11 43 85.00735 -- Liquid 8/7/U 4/22/81 - 2.12E+OO 1.81E+00 t1.30E+OO 
11 43 85.00734 0....- Ucluid 817/85 4/22/81 3.47E+01 2.55E+OO t1.73E+OO Y• 
15 51 85.00512 -- Llauld 1/21/U 4/22/81 7.88E+OO 1.22E+01 4.12E+01 
15 51 85.00512 -- Llauid 1/21/U 4122/81 4.47E+01 2.15E+00 7.04E+OO v. 
15 11 85.00513 -- Llaulcl 1121/85 4/22/81 ·7.48Eo02 1.11E+00 4.11E+OO 
15 81 85.00513 -- Llaulcl 8/21/U 4122/81 4.85E+OO 1.87E+OO 1.41E+OO 
15 82 85.00584 -- Llaulcl 8121/15 4/22/81 1.03E+00 2.02E+OO 1.81E+OO 
15 82 85.00584 -- Llaulcl 1121/U 4/22/81 1.48E+01 2. 17E+OO 1.58E+OO Y• 
15 205 85.00515 -- Llauid 1121/U 4/22/81 1.25E+OO 2.81E+00 8.38E+OO 
15 205 85.00515 -- Llauld 8121/U 4/22181 2.13E+01 2.38E+00 I.IIE+OO Y• 
15 284 85.00581 -- Llauld 8121/U 4/22/81 8.41E-D1 8.41E-D1 3.15E+OO 
15 284 85.00581 O....llela !.IQulcl 8121/U 4/22/81 2.14E+OO 1.80E+OO 1.27E+OO 
11 175 85;oo517 ·ar-- laulcl 8123/U 4/22781 4.41E-D1 1.40E+00 4.87E+OO ,. 175 85.00517 0....- laulcl 8123/U 4/22/11 8.42E+OO 2.04E+00 1.41E+OO Yeo ,. 171 85.00511 -- Llauld 8/21/U 4/22111 1.18E+OO 3.10E+00 1.28E+01 ,. 171 85.00518 0....- laulcl 8121/U 4/22/81 2.71E+01 2.42E+OO 1.72E+OO v. ,. 371 85.00518 aro..·- L""'id 8123/U 4/22111 4.31E-D1 1.10E+OO 3.11E+OO ,. 371 85.00588 0....- Llauld 8123/U 4122/81 1.18E+01 2.05E+OO 8.34E+OO Yeo ,. 315 85.00580 ar ... Aioho Llaulcl 8123/U 4122/81 8.33E-D1 1.37E+OO 4.88E+OO ,. 315 85.00580 -- Llauid 8123/15 4/22/81 1.88E+01 2.14E+OO 1.40E+OO Y• 
11 38 85.00712 -- ~- 8130/U 4/22/81 3.51E+03 1.37E+02 1.03E+02 Yeo Y• 
11 38 85.00712 O....llela uaukl 8130/U 4/22111 1.37E+02 5.10E+OO 8.t1E+OO Yeo Y• 
11 42 85.00713 ar ... Aioho uauld 1130185 4/22111 1.17E+02 1.01£+02 4.14E+01 Y• Yeo ,. 42 85.00713 0....- Uuulcl 1130/U 4122/81 1.38E+02 5.13E+00 7.11E+OO Yeo Y• 
11 120 85.00714 -- U!l\l_lcl 1/30115 • 4/22/81 7.32E-D1 1.45E+OO 4.11E+OO 
11 120 85.00714 O....llell l.lauld 1/30115 4/22111 1.41E+OO 2.04E+OO 8.48E+OO Y• 
33 31 85.00581 -- Uuulcl 8123/U 4/22111 1.15E+01 3.25E+OO 8.40E+OO Y• 
33 31 85.00581 -- U!l!!!d 8123115 4/22111 2.13E+01 2.21£+00 I.IIIE+OO Yeo 
33 83 85.00582 -- Llauld 1123/U 4/22/81 3.22E-D1 1.45E+01 4.11E+01 
33 83 85.00582 O....llela Llaulcl 1123/U 4122/81 3.14E+02 1.12E+01 8.41E+OO Y• Y• 
33 81 85.00583 -- Llauld 1123/U 4122111 2.05E+OO 2.51E+OO 1.71E+OO 
33 81 85.00583 O....llell l.lauld 8123/U 4/22/81 2.84&+01 2.38E+OO I.HE+OO Y• 
33 178 85.00584 Grau- Llauld 8123/U 4/22/11 2.41E+OO 4.31E+OO 1.411E+01 
33 178 85.005114 -- Uauld 1123/U 4/22/111 2.10E+01 2.41E+OO 8.711E+00 Y• 
38 ., 85.00727 Grau- Llauld 817115 4/22/81 ISotit 0,_ A ·1.50E+02 7.01E+01 2.12E+02 
31 ., 85.00728 Grau- Llauld 817115 4/22/81 RlnH t1.33E-D1 1.01E+OO 3.45E+OO 
31 ., 85.00727 -- Uauld 8171111 4122111 l&c111 o,_ A 1.30E+02 5.07E+OO 7.33E+OO Y• Y• 
31 ., 85.00728 -- Llauld 817/U 4/22/81 RinM 3.34E+OO 1.83E+OO 1.32E+OO 
3t 104 85.00585 -- Uquld 1123115 4122/111 1.115E+01 7.02E+OO 2.25E+01 
3t 104 85.00585 -- l.lauld 1123185 4/22/111 4.00£+01 2.18E+OO 1.13E+OO Yeo 
31 132 85.00581 Grau- Uuulcl 1123115 4/22/81 1.81£+00 1.25£+00 2.12E+01 
3t 132 15.00581 O....lleto l.!!ltM 8123115 4/22/111 3.18E+01 2.88E+OO I.IIE+OO Y• 
40 24 85.00711 Grau- Uuulcl 115/U 4/22/81 1.10£+00 4.12E+OO 1.40E+01 
40 24 85.00711 -- Llauid 815185 4/22111 3.37E+01 2.52E+OO 1.18E+OO Yeo 
40 n 15.00774 Gr... Alpha Ucluld 8/5/U 41221111 l:loabiO-· 2.114E+OO 3.41E+OO 1.11E+01 
40 25 85.00711 -- Llauld 115/85 4122/81 _,._,. 4.04E-D1 8.52E-D1 3.21E+OO 
40 25 15.00774 -- l.lauld 115115 4/22/81 l:)oabto-1 1.21E+00 7.47E+00 2.50E+01 
40 25 85.00718 -- Llauld 11/5115 4/22/81 A 5.43E+OO 1.84E+OO 1.21E+OO 
41 230 115.00724 Gr... Alpha Uauld 811/U 4/22/81 1Sc1111 GrauD A -5.73E-D1 1.20E+00 4.33E+OO 
41 230 15.00721 Grau- Llauid 8/1185 4122/81 RinM 3.51E-D1 I.OIE+OO 3.51E+00 
41 230 85.00724 -- Liquid 8/IIU 4/22/81 6cll1 a.- A 1.51E+00 2.00£+00 1.43E+OO Y• 
41 230 85.00721 -- Llauld 811/U 4122/81 RinM 3.18E+OO 1.14E+OO 1.35E+OO 
48 111 15.00701 Gr... Alpha LIQuid 1130115 4/22/81 I 1.00£+01 4.11E+OO 1.51E+01 
48 111 15.00705 Grau- Llauid 8130/U 4/22111 ,_.__,. 3.07E+OO 1.04E+00 2.04E+01 
41 111 15.00701 -- L!!l!l!!t 1/30/15 4/22111 I 3.73E+01 2.51E+OO 1.11£+00 Y• 
41 111 15.00705 O....lleto Uauld 1130/U 4/22111 ~~-~~ 5.04E+01 2.11E+OO 1.71E+OO Yeo v. 
41 111 85.00707 -- Llauld 1130115 4/22111 1.73E+OO 2.15E+OO 8.04E+OO 
41 118 15.00707 -- Llaulcl. 1130185 4122111 2.52E+01 2.34E+OO I.IOE+OO v.. 
52 .. 85.00720 Gr.-Alpha Liquid 115185 4122111 3.11E+OO 4.71E+00 1.10E+01 
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Table 10. Alpha end Beta Reenelyela for the lnlt el Sampling Period 

- ..... 
M-......-1 
o. .... lhon ..... the Minimum 

I 
Meuruem.nl O.loc:lollle 

M ... urement Minimum o. ........ Al:livllyond 
Unconotnly O.leelollle ... Minimum GtNier'lhon 

Tec:hnicol SlrUCIUre s.n.>to Mu.urernent (2 Sigmo) Acllvlly Oeloc:- lha ScrMning 
,., .. Number Number Anolvoio Phvoicol Slolo DoloSomDiod Dolo Anolvzlld Somolo TVDO IDCVLl IDCllll IDCVll AciiYIIV? •-ot? 

52 DD 85.00720 GraooBolo Liquid 8/5/85 4/22/88 3.33E+01 2.53E+00 8.75E+00 Yeo 
54 11 85.00721 Gr ... AIDho Liauld 8/5/85 4/22/U 7.55E·01 1.12E+00 5.57E+OO 
54 11 85.00721 o,_- Liauid 8/5/85 4/22/U 1.25E+01 2.11E+00 1.51E+OO Yeo 
86 3 85.00722 o. ... - Llauld 8/5/85 4/22/88 JSpliiGraup A 1.18E+OO 2.02E+00 8.82E+OO 
66 3 85.00722 Graoo Bolo Liquid 8/5/85 4/22/88 ISDIIIGraup A 2.48E+01 2.30E+00 6.50E+OO Y• 
88 g 85.00708 GrauAIDho Llauld 8/28/85 4/22/88 1.80E+00 1.4UE+00 4.85E+OO 
88 g 85.00708 Gr-Bolo Liauid 8/28/85 4/22/U 1.8UE+01 2.11E+00 8.41E+00 Y• 
88 10 85.00730 Gr ... AIDho Liauid 8/8/85 4/22/88 2.78E+01 6.77E+00 1.11E+01 v. v. 
au 10 85.00730 GrauBolo Liquid U/1/85 4/22/U 4.22E+01 1.25E+00 2.51E+01 Yeo 
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Tillie 11. Anely_ele IINulb tor 11M Spl" ~ .. d lor 11M l.et.r ._ llnaPerie 

..... -..... --- ... _ -- Dol-- -- - ... _ --l-=- a:- ~ Dolo ':.":..- ~ ~ ~ "":*" - ... ... .... ...... .. ... ...... - ...... 
1100710 - .... .. .. loCtll 2017 ~-- """" 110111 .... no -- 01 -.... - I • -T- - I --101 11.00121 1- K ... ~. I IIIII 1/14111 - 7. 71 1B l.cM -- I .... ... ....... - .... •..... 71 ... --100 ...... , .... .... 111111 ""I _u 140 I"""' -

101 ........ ..... '"'::.... .... ....... 0/IIH .,.. 
'' 7J ISO loCtll --101 11001>4 .... .... 111111 1/10100 1•- -11 ~1 140 I""" -101 - I I -, - -- -• - I 111 ' -I I - I I -- -, - 114/ -H.OOIU - -- -- I I I , -- .IL -- -- I I 2. -10121 -- - ........ .. .. ...2. Ita!_ -101 ··oo.00121 - I IIIII I -

101 - I -, - I -·- - .. -
101 H.OOIJI - I IIIII 11~111 - _I. _.IIAt -

I 1Ctl - -.. - Ill -I - ~- 70 10 _H -- -101 - I -- I 7 -- -, - -- -- .HJ -- -- -- - -........ T- - ~~- I IIIII . .ZU 111 -- -- -- I -
101 11.00120 .. =... .... - 111111 0/10/11 

~--· 
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Table 12. Analysis Methods 

SIIIJ1PIWlg Analylle -
Period Deacrtotlon Analvala Bv Analvala For Analvaia Method 

I 
lnHial Screenina CST-9 GroeaAIPha MLR 1 00/Prooonlonel Counlln 

Groea Bela MLR100/Proponlonel Counlin 
GroeaGemma MLR200/Scintlllation Counll1'14 
Tritium MLR300/Uaukl Scintillation 

I 
Reanalvlis CST-9 GroaAIJ)hB E R 1 00/Prooonlonel Countlna 

Groa Bela ER100/Prooonlonel Countlna 
I 

Later Confirmatory CST-9 GroaaAIDhll ER100/Prooonlonel Countlna 
Groaa Bela ER100/Prooonlonel Countlna 
GroeaGemma ER150/Scin1Mtation Countlna 
TrHium E R21 0/Uauid ScinUIIatton 

I 
Initial and 
Later SDfiiSamotea Accu-Labl Groaa AlPha EPA Method 900.0/Modlllad •. 

Groa Bela EPA Method 900.0/Modlfiad 

Ganma 
Spectroacopy EPA Method 901.1/Modlfiad 
TrHium EPA Method 906.0/Modlllad 

Table 13. Minimum Detectable Activity for the Scree1 lng Analy. •I• Methocls 

Minimum 
Phyalcat S1Bta Detectable 
of the SMillie AnaiYala Activllv Unlla 

uautd Groaa Aloha 358 .,c1n 
Groaa Bela 564 pCJn 
GroaaGamma 490 oCI/l 
TrHium 1050 oCI/l 

ISiudae GroaaAIPha 13.6 oCI/a 
Groaa Bela 6.6 IICI/a 
.Groea Gamma 2.2 ~I/ _a 
Tritium 0.26 pCI/g 
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Table 14. Estimated Measurement and Sampling Uncertainty tor th Ia Earlier S •mpllng P.!rtod 

I -
Measurement Uncer18inlv 11 Slama) 

Source at 
- - ---- &llmated Soun:e ol 

Eatimated Meuurement Eatimated I 
Meaaur.ment Eatimatecl Uncenalnly Meuln!MIII 
plua Sampling Slmpltng tor the Uncenalnly 
Uncertainty Uncertainty ~ lor the SpHt 

Analysis I Phvaical State S~TYI!t_ _(1 Slama} 11 Slama) Estimated RePOrted .s.mP!II. Units 

I Average ol 
the Eatimatea ! 

from the 
Later 

Duplicataa Sampling 
Groes Gamma IUoutd GIOUDS A& B 406 405 23 28 Period - IPCI/1 

GrouGamma i Splits Groupe 
! 

&Gamma I 
~ctroacoov Liauid A&B .. - 586 239 .•. i - loCI/1 

' ' Average o1 
the Eatimatea 

from the 
Later 

Sampling 
Gross Gamma Uauid SpiH Group A - .. 23 19 .. Period ,pCI/1 

Subtr11cting 
the aatimated 

' maaau~ 

uncertainty 
lor the SpHt 

Gemma Group A 

SPBCiroiCODY UQuid Split Group B - - 585 238 - s.mPia IDCI/1 

! 
Average ol 

I ! 
the Eatimataa 

from the 
-------- - -

Later 
Duplic8tal Sampling 

GrouAiphll Lkilid --- -
GrouPBA&B 2.1 1.6 1.3 2.7 Period - DCI/1 

Splits Groupe 
Groaa Alllha Uauid A&B - - 81 18 - .. ,pCI/1 

AVBI"IIgB al 
the Eatimatea 

from the 
Later 

UQuid SaiHGroupA 
Sampling 

IDCI/1 GrouAIIJha - -- 1.3 18 - Period 

Subtrac:tlng 
the Mtim-.cl 
~ 

uncaltalnty 
lor the Spit 

Grou AIIJha Uauid SDIII Group B - - 61 3.3 - Gl'llllp A 
SM1IIa lpel/1 

Average al 
the Eatimataa 

from the 
Later 

Ouplic8181 s.mpllng 
Groaa Beta !Uauld GrouPBA&B 6.0 5.8 1.5 1.8 Period - PCI/1 

Splits Groupe 
Grou Elata Uauid A&B - I - 14 10 .. .. pCI/1 

i I I I 
Average al I 

the Eatimataa 
from the 

Latar 
Sempllng 

Grou Beta iliauid SIJIII GIUUPA .. - 1.5 1.6 - Period 

Groa Beta Liquid Splh Gl'llllp B - - 14 10 - Subtrac:tlng 
the wtlmated 

-~ 

I 

uncaltalnty 
lor the Spit 

Group A 

s.n.-
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Table 14. Estimated Measurement and Sampling Uncertainty tor th~ Earlier S ~mpllng PJrlod 

Estimated 
Measurement 

I plus Sampling 

AnalYSis 
I Uncertainty 

Physical Stale· Samole Type ( 1 Slama! 

Tritium Uauid 

Tritium Uauid 

Tritium Uauid 

Tritium Uauid 

Grou Gamma · Sludae 
GrouGamma 

&Gamma 
Spectroscopy I Sludae 

Grou Gamma I Sludae 

Gamma 
SpectrosCOPY I Sludge 

Groll Alpha I Sludge 

Groll Alpha Sludge 

Duplicetea 
Groups A & B 

Splits Groupe 
AlB 

Splh GI'OI.I.P A 

SDIIt Grouo B 

Duplicatea 
GI'OUPII A I B 

Spina Groupe 
AlB 

Spilt Group A 

SDIIt Grouo B 

Dupllcatea 
Groups A & B 
Spina Groupe 

AlB 

971 

0.9 

2.1 

Estimated 
Sampling 

Uncertainty 
!I Sigma)-

956 

Measurement Uncenaintv ( 1 S!a!Tiel 

Estimated 

170 

241 

170 

170 

\ 

ReDOrted 

Soun:a of 
Estimated 

M-urement 
Uncertainty 

tor the 
Duplicate 
SemDies 

Aaaumed the 
uncertainty ot 
the Group A 
and B split 

aamplea were 
the same tor 

the later 
.. mpling 

399 DSriod 

316 •• 

284 

140 

1 Average of 

Soun:e of 
Estimated 

Measurement 
Uncertainty 
tor the Split 

Semoles 

Aaa.med the 
uncertainty ot 
the Group A 

Units 

loCI/1 

lpeUI 

and B split I 
.. mplea were 

i theurnelor 
· the later i 
' .. mpllng 

period .oCI/1 

Aaeumect the 
uncertainty ot 
the Group A 
end B split 

Nmpleswere 
the-tor 

the later 

1

1

DCI Ul 
.. mpllng 

period 

1 the Eatimat• 
, trom the , 

0.87 0.22 

271 

0.22 

271 

6.6 
179 

·28· 

0.13 

99 

0.13 

115 

Later 
Sampling 

Period 

Average of 
the Eatime1ea 

from the 
Later 

Slmpting 
4.0 Period 
191 •• 

' 

I PC II .a 

Average ot 
the Eatimatea 

trom the I 
Liller 

Sempling I 

Period oCI/a 

Subtracting 
the eatlmated 
meuur.ment 
uncenM1ty 
tor the Spit 

Group A 
Semple I DCI/a 

IDCI/a 
pCI/g 



,' 
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Table 14. Estimated Measurement and Sampling Uncertainty for th kl Earlier S ~mpllng Pt rlod 
. 

Measurement UncertainlY 11 Slomal 

Soun:e of 
Eallmated Source of 

Estimated MeuUAII'IIIInl Eatimaled 

! M-un1m8111 Eatimlled Uncertainly MeuUf1111111f11 
plueS~Ing S~lng lor the Uncertainly 1 

I Phvaical State 
Uncertelnly Uncertelnly Duplk:ale lo~· 

AnaiVIia Samole TIIIMI I 1 Siamai' 11 Slamal Eallmated Re.,.,rted sa..- Unlls 

A ..... of 
the Eatimat• 

lrom the 
Later 

Graea Aklha ISiuclae SDih Grouo A 
Sampling 

Ioeiia -- -- 6.6 3.1 - Period 

I Sublrac:ling 
I the Nlimllted 

I I " measurement 
! unc:ertelnty 

I tar the Split 

Graea Aloha · Sludge Solh GI'DUII B -- - 179 221 .. =:.: [j)CIIg 

ISiuclae 
Duplk:atea 

Graea Beta GI'DUIII A & B 2.0 1.6 - 1.1 - .. DC II a 
Splhs Groupe 

Gross Beta ·Siudae A&B .. - 4936 513 - - IDCIIa 
Graea Beta .Siudae SDih GIOUII A .. - - 1.1 .. - lpCIIa 

: Sublrac:ling 
the eatimlled 
measurement 
unc:erteinly 
tar the Split 

Graea Beta Sludae Solh GI'DUII B -- - 4936 593 - =:.: IDCIIa 

I 
AaM.med the 

I uncertainty of 
the Group A 
Wid B epllt 

I 
I aamplea-

the -tor 
the 18ter 

Duplk:atea aempllng 
Tritium Sludae GIOUDII A & B 0.42 0.38 0.19 0.13 neriod .. DC I/ a 

ISiuclae 
Splits Groupe 

Tritium A&B ·- - . 0.27 0.11 - .. pCI/g 

Aaamecllhe 

I uncertelnty of 

I 
the Group A 
Wid S.pllt 

umpleawera 
the -lor 

I lhe later 

ISiuclae Solh Grouo A 
aampllng 

Tritium .. - 0.19 0.13 .. DAriod IDCI/a 
Tritium Sludge SplltGroupB - - 0.19 0.021 - Aaamecllhe pCI/g 

uncarteinly of 

""Group A I and a ap111 
umplel-

I 
the -tor I 

""18ter I 

-=I 
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Table 15. Measurement Difference Between Duplicate and Split Samples for tl e Earlier! ampllng P arlod 
-

Standard Odeviation ol lhe 
Meuurement Difference 

Technical Structure Sample Meuurernent Reponed tor 
Area Number Number Analvais Phvaicat State SamoleTvoe Measurement Dille renee Estimated Soli! Samoles Units 

Duplicate 
9 109 95.00709 GrouGammll Uauid GrouoA 20 loCI/I 

Duplicate 
9 109 95.00710 GrouGamme Uauid GrouoB 310 ·290 574 .. loCIII 

Duplicate 
11 20 95.00731 GrouGammll Uauid GrouoA 610 loCI/1 

Duplicate 
11 20 95.00732 Grou Gamma Llauid GrouoB 1890 ·1280 574 .. LpCI/1 

Duplicate 
40 25 95.00719 GrouGemme Liquid Grouo A 100 loCIII 

lllauld 
Duplicate 

40 25 95.00774 GrouGemma ~B 430 ·330 574 .. pCI/I 
Duplicate .. 

49 118 95.00705 GrouGemma Liquid GrouoA 710 oCIII 

Uauld 
Duplicate 

49 118 95.00706 GrouGemma I GnU! a 650 60 574 .. JICIII 
3 2087 95.00715 GrouGamma LIQuid ISDih Grouo A 120 .oCIII 

Gemma 
3 2087 95.00716 Soectroacoov Liquid SDIII GrouoS ·530 650 586 285 iDCI/1 

36 61 95.00727 GrouGemma LiQuid Split GIIIUD A -390 loCI/1 
! Gemma 

36 61 95.00728 Soectroacoov Uauid Split Grouo S 85 ·475 586 216 loCI/I 
46 230 95.00724 GrouGemme Liquid SDIIt Grouo A ·460 loCIII 

Gemma 
46 230 95.00725 Soectroacoov Liquid SDih Grouo S 210 ·670 586 226 IDCI/1 
66 3 95.00722 GrouGemma Llauid SPlit Group A ·10 loCI/1 

Gemma 
66 3 95.00723 Soectroacoov I LIQuid SDIIt GrouoS 290 ·300 586 220 DCI/1 

Duplicate 
9 109 95.00709 GroaaAIDha LIQuid GrouoA 0.41 DCI/1 

Duplicate 
9 109 95.00710 Groaa Aloha Uauid GroupS 5.5 ·5.1 3.0 oCI/1 

Duplicate 
11 20 95.00731 Groaa Alplle U!luid GrouoA 2.1 oCI/1 

GroaaAIDha LIQuid 
Dupllcale 

11 20 95.00732 GnUS 2.4 ·0.32 3.0 •DCI/1 
I Duplicate 

40 25 95.00719 GroaaAIDha Liquid GrouoA 0.40 loCIII 

40 25 95.00774 Groaa Aloha Llauid =- 2.5 ·2.1 3.0 IPCIII 
Duplicate 

49 118 95.00705 Groaa Aloha Uauid GrouoA 3.1 IDCIII 
Dupltc.le 

49 118 95.00706 Groaa Aloha LIQuid GroupS 10 ·6.9 3.0 DCIII 
3 2087 95.00715 Groaa Aloha Llauid SPI!\GroupA 0.50 DCIII 
3 2087 95.00716 Groaa Aloha Llauid SDIIIGrouoS ·0.020 0.52 61 2.0 DCIII 

36 61 95.00727 GroaaAIDha Uauld SDih Grouo A 150 pCI/I 
36 61 95.00728 GroaaAIDha Liauld SDIIt Grouo S 29 121 61 36 J)C_j/1 
46 230 95.00724 Groaa Aloha LIQuid SDIIIGrouoA ·0.6 pCI/I 
46 230 95.00725 Groaa Aloha LiQuid SDIM Grouo B 1.0 -1.5 61 0.85 IDCI/1· 
66 3 95.00722 Groaa Aloha Liauld SDIIt GrouoA 1.7 IDCIII 
66 3 95.00723 Groaa Aloha Uauid $Dill. Group S 0.88 0.81 81 1.2 IDCIII 

Dupltc.te 
9 109 95.00709 Groaa BIIUI Uauid GrouoA 7.1 lJICIII 

Duplk:ate 
9 109 95.00710 Groaa BIIUI Uauld GIOUOB 10 ·2.8 8.5 pCIII 

Duplicate 
11 20 95.00731 Groaa 81111 Uauld GrouoA 53 oCI/I 

Llauld 
Duplicate 

11 20 95.00732 Groaa 81111 Gni.me 58 ·6.1 8.5 pCI/I 
Duplicate 

40 25 95.00719 Groaa 81111 Uauid Group A 5.4 !DCIII 
Duplk:ate 

40 25 95.00774 Groaa Bell Uauld GroupS 1.2 4.2 8.5 I DCIII 
49 118 85.00705 Groaa Bell Liquid Duplk:ate 50 pCI/I 

GnlupA 
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Table 15. Measurement Difference Between Duplicate and Split Samples for tl e Earlier! ampllng P trlod 

Standard Odeviatlon of the 
Meuurement Dllterence 

Tachnlcal Structure Sample MeuuniiMIII Reported tor ... ,.. Number Number Analyals PhYaicel State Sample Type Measurement Difference Eatlrnatecl SDIII S8JIIPiea Units 
Duplicate 

49 118 95.00706 Gn11111 Beta Uauld !~B 37 13 8.5 pCI/I 
3 2087 95.00715 Gn11111 Beta Uauld ! Soli! GIOUD A 36 ~Ill 
3 2087 95.00716 Gn11111 Beta Uauld SIJIK Group B 24 12 14 5.2 DCI/I 

36 61 95.00727 Gn11111 Bela LIQUid Solit Group A 130 DCIII 
36 61 95.00728 Gn11111 Beta Uauld SDIII Group B 99 31 14 18 oCI/I 
46 230 95.00724 Gn11111 Bela Uauld Split Group A 6.6 I DCIII 
46 230 95.00725 Gn11111 Bela Uauld Split GlllUP B 6.7 -0.12 14 2.0 pCI/I 
66 3 95.00722 Gn11111 Beta Uauld Spl" GIIIUII A 25 pCIII 
66 3 95.00723 Gn11111 Bela Uauld SDIIt GIOUD B 21 3.6 14 4.0 pCI/I 

Dupllcale 
9 109 95.00608 Tritium .Uauld Gruup A 733 jpCI/I 

I i=- .. 
9 109 95.00610 Tritium Liquid 428 305 1373 IDCIII 

Duplicate 
11 20 95.00666 Tritium Uauld Group A 0.0 IDCIII 

11 20 95.00667 Tritium LIQUid 
Ouplicale 
GIIIUIIB 367 -367 1373 lpei/1 

- Ouplicata I 

'pei/1 40 25 95.00644 Tritium Liquid Gruup A 902 

Uauld 
Duplicate 

DC Ill 40 25 95.00646 Tritium Gr0u., B 229 673 1373 
Duplicate 

49 118 95.00622 Tritium Uould GIOUDA 3211 pCI/I 
Duplicate 

49 118 95.00620 Tritium Uquid IGIIIUIIB 400 2812 1373 IDCIII 
3 2087 95.00654 Tritium Llauld I Solit GrouP A 549 jpCi/1 
3 2087 95.00716 Tritium Llauld 1 Slllh GIOUD B 202 347 241 362 loCi/1 

36 61 95.00655 Tritium Liquid · Splh Gruup A 0.0 jpCi/1 
36 61 95.00728 Tritium Uauld I 811111 Group B 170 -170 241 140 IDCIII 
46 230 95.00656 Tritium Liquid I So1it Gruup A 479 pCi/1 
46 230 95.00725 Tritium Llauld I Solit Group B 202 277 241 342 IIC!II 
66 3 95.00648 Tritium Uquid ' Soli! Group A 561 DCIII 
66 3 95.00723 Tritium Uquid • Splh Gruup B 260 301 241 365 pCIIt 

' Ouplic:ata 
9 109 95.00741 GrouGMvne Skldal Group A 2.0 PCI/a 

Ouplic:ata 
9 109 95.00742 GroeaGamma ~. GrQUP B 1.4 0.54 1.3 JpCI/g 

Duplicate 
40 25 95.00746 GrouGamma SludQe Group A -5.5 DCila 

ISiudae 
Ouplic:ata 

pCI/g 40 25 95.00754 GnluGMvne GIOUDB -5.4 -0.030 1.3 

ISiuctae 
Ouplk:ata 

I 
DCI/a 49 118 95.00738 GroeeGamma Group A -3.8 

49 118 95.00739 GroeaGMvne ISiuclae 1=: -1.9 -1.9 1.3 pCi/g 
52 99 95.00747 GrouGMvne ISiudae I Sollt GIUUII A -4.6 ,pCila 

Gamma 
52 99 95.00751 SoectroacoPV ISiuctae I Sollt GroUP B 37 -41 271 14 IDCI/a 
54 16 95.00748 GroeaGMvne ISiuctae 811111 Group A -0.45 IDCI/a 

Gamma 
54 16 95.00752 Spectroacopy ISiucllle Split Grou~~B 512 -512 271 198 I pella 
66 3 95.00749 GroeaGamma ISiudlle 811111 Group A -4.6 pCi/g 

Gamma 
66 3 95.00753 Soectroaeopy ISiucllle SolitGroupB 42 -46 271 5.4 lpCI/g 

9 109 95.00758 Gn11111 Alpha ISiuclae 
Ouplicale 
GIOUI!A 5.6 IPCila 

9 109 95.00759 Gn11111~ ISiuclae ,::: 13 -7.7 2.9 IDCila 

Gn11111~ ISiuclae 
Ouplic:ata 

DCI/a 40 25 95.00763 GroUP A 1.7 
Ouplicele 

40 25 95.00771 Gn11111 AIDIIII ISk~c~ae ·I GrouP B 3.7 -1.9 2.9 ,pCi/a 

Ouplicele 
49 118 95.00755 Gn11111AIIIha ISiucllle !GroUP A 7.5 ipCIIa 
49 118 95.00756 GIOIIII Alpha SUige Ouplic:ata 11 -3.9 2.9 pCi/g 

GroupB 
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Table 15. Measurement Difference Between Duplicate and Split Samples for tt e Earlier Jampllng P •rlod 
- I 

I Standard Ddaviation of the 
Measurement Dllteranca 

Technical Structure Sample Measurement Reported for 
Area Number Number AnalYsis Phveical State Sample Type Measurement Difference Estimated Sl!llt SamDiea Units 

52 99 95.00764 GroaaAipha Sludge Split Group A 3.7 oCVa 
52 99 95.00751 Groaa Alohe Sludoe Splh Group B 380 -376 179 120 •DCVa 
54 16 95.00765 GrossAIDha Sludoe Splh Group A 5.6 •oCVa 
54 16 95.00753 Gross Aloha Sludoe SplhG~B 27 -21 179 345 ,pCVa 

66 3 95.00766 GrossAIDha ISiudoe SDih Grouo A 3.7 1oCVo 
66 3 95.00752 Gross Alpha Sludge Splh Group B 240 -236 179 115 loCVa 

ISiudoe 
Oupllc:ate 

9 109 95.00758 Gross Beta Grouo A 4.6 loCVo 

jSiudga 
Duplicate 

locva f--·-· 9 109 95.00759 Gross Beta GroupB 10 ·5.1 2.8 

' I Duplicate 
40 25 95.00763 Gross Beta Sludoe GrouoA -0.31 loCVo .. 

Duplicate .. 
I 

: 

40 25 95.00771 Grass Beta ~~- GrouoB 3.0 . -3.3 2.8 loCVa 

L~ 
Dupllc:ata 

loCVa 49 118 95.00755 Gross Beta Group A 7.4 
I 

ISiudoe 
Duplicate 

loCVo 49 118 95.00756 Grass Beta GrouoB 7.0 0.36 2.8 
52 99 95.00764 Grass Beta I $l!.l!!ge Splh Group A 3.6 loCVa 
52 99 95.00751 Grass Beta Sludoe SDih Grouo B 220 -216 4936 270 loCVa 
54 16 95.00765 Grass Beta Sludoe SDih Grouo A 5.9 loCVa 

54 16 95.00753 Grass Beta Sludoe SDih Group B 8500 -8494 4936 950 loCVa 
66 3 95.00766 Gross Beta Sl_~ Splh Group A 4.5 locva 
66 3 95.00752 Gross Beta ISiudoe SDih Grouo B -300 304 41136 280 loCVo 

I~ 
Oupllc:ate 

9 109 95.00609 Tritium Group A 0.511 loCVa 

jSiudge 
Duplicate 

locva 9 109 95.00611 Tritium GrouoB 1.8 -1.2 0.60 

95.006451 I Sludge 
Dupllc:ate 

40 25 Tritium GrouoA 1.0 loCVo 
! Dupllc:ate ' 

40 25 95.00647 Tritium ISiudoe GrouoB 1.6 ·0.62 0.60 loCVa 

Duplicate 
49 118 95.00619 Tritium Sludoe Group A 1.2 loCVa 

ISiudoe 
Duplicate 

49 118 95.00621 Tritium GrouoB 1.1 0.040 0.60 loCVa 
52 99 95.00641 Tritium Sludge Split Group A 1.3 loCVa 
52 99 95.00751 Tritium I~ Split Group B 0.010 1.3 0.27 0.13 loCVa 
54 16 95.00653 Tritium Sludoe Split Group A 1.0 oCVa 
54 16 95.00753 Tritium Sludoe I SDih Grouo B 0.10 0.90999999 0.27 0.13 oCVa 
66 3 95.00649 Tritium Sludge I SD11t Group A 1.4 oCVa 
66 3 95.00752 Tritium Sludge SplltGroupB ·0.0020 1.4 0.27 0.13 pCVg 
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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 Ph_lOsical State Sample Type Measurement Difference Estimated Split Samples Units 
Duplicate 

Gross Gamma LiQuid Group A 360 pCI/1 
Duplicate 

Gross Gamma Liquid GroupB 820 -460 331 -- pCI/1 
Gross Gamma Liquid Split Group A -185 -- -- -- pCi/1 

Gamma 
Spectroscopy LiQuid Split Group B 14 -199 338 276 

1
pCi/l 

Duplicate 
Gross Alpha Liquid Group A 1.5 -- -- -- IPCi/1 

Duplicate 
Gross Alpha Liquid GrouoB 5.1 -3.6 1.7 ·- lpCI/1 
Gross Alpha Liquid Split Group A 38 -- -- -- lP9ill 
Gross Alpha Liquid Split Group B 7.7 30 35 21 oCI/1 

Duplicate 
Gross Beta Liquid Group A 28.9 -- -- -- pCi/1 

Duplicate 
Gross Beta Liquid GroupB 26.8 2.2 4.9 -- oCI/1 
Gross Beta Lig_uid Split Group A 49 -- -- -- pCi/1 
Gross Beta LiQUid Split Group B 38 12 8.0 11 •PCI/1 

Duplicate 
Tritium Liquid Group A 1212 -- -- -· IPCI/1 

Duplicate 
Tritium Liquid GrouoB 356 856 793 -- lpCI/1 
Tritium Liquid Split Grouo A 397 -- -- -- lpCI/1 
Tritium Liquid Split Grouo B 209 189 139 365 oCI/1 

Duplicate 
Gross Gamma Sludge Group A -2.4 -- -- -- pCI/a 

Duplicate . 
Gross Gamma Slud_ge GroupB -2.0 -0.5 0.73 .. pCI/a 
Gross Gamma Sludge Split Group A ·3.2 .. .. .. ,pCI/a 

Gamma I 
Spectroscopy Slud_ge Split Group B 197 ·200 156 140 IPCIIa 

Duplicate I 

Gross Alpha S~e Group A 5.0 .. .. .. \pel/a 
Duplicate 

Gross Alp_ha SILI<Ig_e GroupS 9.5 ·4.5 1.7 ·- pCi/a 
GrossA~ha Sludae Split Group A 4.3 .. .. ·- pCI/a 
Gross Alpha Sludge Split Group B 216 -211 103 271 pCI/a 

Duplicate ! 
Gross Beta Sludge Group A 3.9 .. .. .. ipCi/g 

Duplicate 
Gross Beta Sludge GroupS 6.6 ·2.7 1.6 .. lpCI/g 

Gross Beta Sludge Split GroupA 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 GrouoB 1.5 -0.58 0.35 -- lpCI/g 

Tritium Sludae Split Group A 1.2 .. .. .. IPCI/a 
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 

Measurement Uncertainty I 

11 Samal 

Estimated 
Measurement Estimated 
Plus Sampling Sampling 

Technical Structure Uncertainty Uncertainty 
Area Number Analvsis Phvslcal State SamDie Tvoe Estimated Aeoorted It Slama\ 11 Slama\ Units 

Gross 
Gamma/ 
Gamma GroupAandB 

9 109 Soectrosco~y Liquid Splits 29 45 -- -- pCIII 

Gross 
Gamma! 
Gamma 

9 109 SoectroscODv Llauld Gtouo A Sollts 21 25 15 -- loCVI 

Gross 
Gamma/ 
Gamma 

9 109 Soectroscopy LiQuid Group B Splits 20 37 14 -- [pCI/I 

Gross 
Gamma/ 
Gamma GroupAandB 

11 20 SoectroscODv Llauld SPlits 31 46 -- -- oCIII 
Gross 
Gamma/ 
Gamma 

11 20 SoectroscODv Llauld Grouo A Sollts 24 25 25 7.3 L~tCVI 

Gross 
Gamma/ 
Gamma I 

11 20 Soectroscoov LiQuid Group B Splits 19 39 20 7.3 loCIII 
GroupAandB 

9 109 Grass AIDha Llauld SPlits 0.71 1.0 -- - loCIII 

9 109 Gross AIDha LiQuid Group A Splits 0.25 0.12 0.91 0.87 pCI/I 

9 109 Gross Aloha Llauld Grouo B SDIIIs 0.67 1.0 1.1 0.87 pCI/I 
GroupAandB 

11 20 Gross AIDha Llauld SDIIts 2.4 1.6 -- -- IPCIII 

11 20 Gross Alpha Llauld Grouo A Sollfa 2.3 0.31 I 2.3 -- IDCVI 

11 20 Gross Aloha LIQuid Grouo B Sollts 0.57 1.6 0.47 -- DC Ill 

LIQuid 
GroupAandB 

9 109 Gross Beta sEJIIti 2.8 2.1 -- -- DCIII 

9 109 Gross Beta LiQuid Group A Splits 1.5 0.37 1.1 -- oCIII 

9 109 Gross Beta LIQuid Grouo B Sollts 2.4 2.1 2.1 -- loCIII 
GroupAandB 

11 20 Gross Beta LiQuid I SPlits 5.3 16 -- -- loCIII 

11 20 Gross Beta LIQuid Grouo A Solita - 4.5 6.9 -- loCIII 

11 20 Gross Beta LIQuid Group B Solita -- 15 3.5 -- oCIII 

9 109 Tritium LIQuid 
GroupAandB 

I Solita 321 156 - -- IDCIII 

9 109 Tritium LiQuid Group A Splits 321 86 322 19 IDCIII 

9 109 Tritium LiQuid Grouo B Solita 7.4 130 20 19 JpCi/1 
Group A and B 

11 20 Tritium Llauld I Solita 74 156 - -- DCIII 

11 20 Tritium LiQuid Group A So11ts 72 86 84 44 DC ill 
11 20 Tritium Liquid Group B Splitl 17 130 47 44 pCi/1 

-34-



I ' 

I I I J 
Table 17. Measurement and Sampling Uncertainty for the La er Sampli ~g Period 

Measurement Uncenainty 
{1 s· mal 

Estimated 
Measurement Estimated 
Plus Sampling Sampling 

Technical Structure Uncertainty Uncertainty 
Area Number Analysis Phvsical State SamoieTYDB Estimated RePOrted 11 Slama) 11 Slamal Units 

Gross 
Gamma/ 
Gamma Group A and B 

9 109 Soectroscoov SludQe. SPJits 0.92 0.94 -- -- lpCVg 

Gross 
Gamma/ 
Ganwna 

9 109 Spectroscoov Sludae Grouo A Sollts 0.22 0.15 0.10 -- oCVa 

Gross '• 

Gamma/ 
Ganwna 

9 109 Spectroscopy SludQe Grouo B Splits 0.89 0.93 0.87 -- IPCVa 
GroupAandB 

9 109 Gross Aloha Sludae Splits 7.3 6.9 -- -· loCVa 

9 109 Gross Alpha Sludae Group A Sollts 6.6 3.0 5.9 I -- IPCVa 
I i 

9 109 Gross Alpha Sludae Grouo B SPills 3.2 6.2 1.5 -- loCVa 
Group A and B 

9 109 Gross Beta SludRe. Sollts 5.5 7.2 -- -- PCVll 

9 109 Gross Beta Sludae GrOUP A SPills 5.0 0.48 4.6 -· oCVa 

I 
9 109 Gross Beta Sludae. Grouo B SPills 2.3 7.2 1.0 -- IPCVg 

GroupAandB 
9 109 Tritium Sludae Splits '0.031 0.30 -- -- loCVa 

9 109 Tritium SludAe. Group A Splits 0.012 0.30 0.0058 -- lpCVg 
9 109 Tritium Sludge Group B Splits 0.028 0.026 0.026 -- pCVg 
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Table 18. Measurement and Sampling Uncertainty for the La er Sampll g Period, ~ummary 
Statlatlca 

. 
Measurement Uncertainty 

!1 S mal 

&Hmated 
Measurement &Hmated 
Plus Sampling Sampling 

AnalYsis Samole Tvce Eetimeted 
Uncertainty Uncertainty 

Physical State Slats lc ReDDrted 11 Slamai 11 Slamai Units 

Gross 
Gamma/ 
Gamma Group A and 

Liquid Sl>tiCirOSCODV 8 SoltiS Minimum 29 ~5 .. .. IDCI/1 
Mlldrnum 31 ~8 .. .. IDCI/1 
Averaae 29 ~5 .. .. IDCI/1 
Standard 
DevleUon 1.2 0.18 .. .. Cl/1 
SamDieStze 2 2 .. .. 

GrouD A Solita Mtnlmufn 21 25 15 7.3 Cl/1 
Maximum 2~ 25 25 7.3 Cl/1 
Averaae 23 25 201 7.3 IDCI/1 
Standard 
Deviation 2.2 0 7 .. IDCI/1 
SamDieSIZe 2 2 2 1 

Grouo B Splits Minimum 19 37 1~ 7.3 IPCI/1 
Mlldrnum 20 38 20 7.3 IPCI/1 
Avaraae 20 38 17 7.3 loCI/1 
Stendard 
Deviation 0.112 1 ~.7 .. Cl/1 
SamDieSize 2 2 2 1 

Group A end 
Gross AlPha 8 SoltiS Minimum 0.71 1 .. .. Cl/1 

Maximum 2.~ 1.6 .. .. Clll 
Avareae 1.6 1.3 .. .. Cl/1 
Stendard ' 
DevlaUon 1.2 0.41 .. .. IPCI/1 
SamDieSize 2 2 .. .. 

Grouo A Solita Minimum 0.25 0.12 0.81 0.87 IPCI/1 
Mlldrnum 2.3 0.31 2.3 0.87 IPCIII 
Avaraae 1.3 0.21 1.6 0.87 IPCI/1 
Stendard 
Deviation 1.5 0.1~ 0.88 .. Cl/1 
SamDieStze 2 2 2 1 

GrouD B SDIIII Minimum 0.57 1 0.~7· 0.87 Cl/1 
I Maximum 0.117 1.6 1.1 0.87 Clll 

Avaraae 0.82 1.3 0.78 0.87 Clll 
Standard 
Deviation 0.07 0.38 0.~4 .. iDCI/1 
SamDieSize 2 2 2 1 

Group A and 
Groat Beta 8 SDIIta Minimum 2.8 2.1 .. .. loCI/1 

Maximum 5.3 16 .. .. \pCI/1 
Avaraae ~.1 9.1 .. .. pCI/l 
Standard 
Deviation 1.7 8.8 .. .. pCI/1 
Sa.,. Size 2 2 .. .. 

Group A SDIIII Minimum 1.5 0.37 1.1 .. PC Ill 
Maximum 1.5 ~.6 6.8 .. IDCIII 
Avaraae 1.5 2.5 4.0 .. IDCIII 
Stendard 
Deviation .. 3.0 4.1 .. IDCI/1 
SamDieSize 1 2 2 .. 

Grouo B SDIIII Minimum VI 2.1 2.1 .. Cl/1 
Maximum VI 15 3.5 .. Clll 
Averaaa 2.4 8.7 2.8 .. Cl/1 
Standard 
Deviation .. 8.4 0.99 .. IDCI/1 
Sample Size , 2 2 .. 
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Table 18. Measurement end Sampling Uncertel~ty for the La ~r Semplil g Period, ~ummery 
Stetlatlc. 

Measurement Uncel1alnly 
11 Samal 

Estimated 
Me......ment EsUmelld 
PI,. Sampling Sampling 

PhvtllcaiState Esttnuolttd RIIDDnad 
Unce11alnty ~ Analvela S.mole Tvoe Statlatlc 11 Slmnai Unlta 

Group A lind 
Llauld TrtUum B Sc>ilta Minimum 7<1 158 ·- -- Cln 

Maximum 321 158 -- -- Clll 
Averaae 187 158 -- -- DCI/1 
StanclaRI 
DtrllaUon 175 0.017 -- -- IDCin 
s...-s~ze 2 2 -- --

GrDUD A SDIIts Minimum 72 ee 84 18 DCI/l 
Maximum 321 18 322 .... Cl/1 
Averaae 198 18 203 32 Clll 

S-RI 
.. 

Dtrllauon 178 0.030 188 11 IDCI/l 
Sa..- Size 2 2 2 2 

GrDUD B SDIIta Minimum 7.<4 130 20 19 lcCI/1 
Maximum 17 "130 47 .... lcCI/l 
Aver- 12 130 3<4 32 IDCin 
StanclaRI 
DtrllaUon 8.5 0 19 18 IDCI/l 
Salqlle Size 2 2 2 2 

Grcaa 
Gamma! 
Gamna Group A lind 

Sludoo Scectroacocv BSDIIta Minimum 0.112 0.11<4 -- -· Cl/a 
Maximum 0.112 0.9<4 -- -- Clla 
A....- 0.112 0.11<4 -- -- DCI/a 

S-RI 
Utrllatton -- -- -- --
Salqlle Size 1 1 -- --

GrDUD A Spllll Minimum 0.22 0.15 0.10 -- DCI/a 
Maximum 0.22 0.16 0.10 .. :DCI/D 

A-- 0.22 0.15 0.10 -- IDCI/a 

StanclaRI 
OtrllaUon -- -· -- --
Salqlle Size 1 1 1 --

GrDUD B SDIIII Minimum 0.811 0.113 0.87 -- IIICI/a 
Maximum 0.89 0.113 0.17 -- Cl/a 

A- 0.111 0.113 0.87 -- Cl/a 

StanclaRI 
Dtrllatton -- -- -- --
s.rq,~e Size . 1 1 , .. 

Group A and 
Grcaa AIDha B Sallis Minimum 7.3 8.11 -- -- Cl/a 

Maximum 7.3 8.11 -- -- DCI/0 
Avenaae 7.3 8.11 -- -- IDCIJa 

StanclaRI 
Otrllatton -- -- -- --
Sanae Size , , -- --

GrDUD A_ Spills Minimum 8.8 3.0 5.11 -- laCIJa 
Maximum 8.8 3.0 5.11 -- Clla 

A- 8.8 3.0 5.11 -- Clla 

StanclaRI 
Deviation -- -- -- --
SanDe Size 1 , , --

I GrDUD B Sallis Minimum 3.2 8.2 '" -- IDCIJD 
Maximum 3.2 8.2 1.& -- ll>CIIa 

A- 3.2 8.2 1.5 -- IDCIJa 

Stanclanl 
Dtrllatton ·- -- -- --
Salllllt Size 1 1 1 --

GraupAand 
Graea Beta B SDib Minimum s.s 7.2 ·- -- DCIIa 

Maximum 5.5 7.2 -- -- l>CIIa ... _ 
5.5 7.2 -- ·- Clla 

Stanclanl 
Dtrllatlon -- ·- .. ·-
Sample Size 1.0 1.0 .. ·-
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Table 18. Measurement end Sampling Uncertainty for the La er Sempll g Period, !Summary 

Statletlca 

MeuurementUncertalnty 
. 

11 Sarna! 

Elllmaled 
Meuu..,_,t Elllmated 
Plua Sampling s.mpllng 
Uncertainly ~ Phvalcal State Analvllls SamDie TIIDII Stallalle Eatimatlld ReDOrtlld 11 Siamal Units 

Sludlle Groea Beta Group A SDII!a Minimum 5.0 0.5 4.8 .. IPCIIa 
MulrTun 5.0 0.5 4.8 .. IPCI/a ,.,.,_ 5.0 0.5 <~.e .. IPCIIa 
Standard 
Deviation .. .. .. .. 
Se~Size 1 1 1 .. 

Group B Sr:>llll MlniiTM!I 2.3 7.2 1.0 .. IPCIIa 
MulrTun 2.3 7.2 1.0 .. pCI/a ,. __ 

2.3 7.2 1.0 .. PCUa 
Standaid 
Devtallon .. .. .. .. .. 
SemDieSize 1 1 1 .. 

Group A-
BSDII!a MlniiTMII 0.031 0.30 .. .. ,acua 

MulrTun 0.031 0.30 .. .. loCI/a ,.,.,_ 0.031 0.30 .. .. IPCI/a 
Standard 
o .. latlan .. .. .. .. 
SemP8 Size 1 1 .. .. 

Group A SDIIII Mlnlnun 0.012 0.30 0.0058 .. loCI/a 
MulrTun 0.012 0.30 0.0058 .. IPCIIa 

"-•aa 0.012 0.30 0.0058 .. IPCI/a 
Standard 
Oevlatlan .. .. .. .. 
SemPeSize 1 1 1 .. 

Groua B SDIIta Mlnlnun 0.021 0.028 0.028 .. pCI/a 
Mutnun 0.021 0.026 0.028 .. Cl/a ,. __ 

0.021 0.028 0.028 .. Cl/a 
Standard 
Devtatlan .. .. .. . . 
Semple Size 1 1 1 .. 

·38· 



I I 
Table 19. Measurement Difference Between Split Samples For the Latt r Samplln ~Period 

• Standard Deviation ol the 
Meuuremenl Dlllerence 

M-IIAIIMI1I 
I Dille renee 

Technical I Structure Sample Between the 
Area Number Number Analvala Phveical State Samolelvoe Measurement SDiiiS.,.,._ Ealimatad Reoortad Unlla 

9 109 96.00125 GrosaGanma LIQUid ~ so DCIII 
Gamma 

9 109 96.00126 Spectroscopy LIQUid RlneeiSDIII 7.2 43 - 43 .DCIII 
9 109 96.00127 G1'01111Ganma Llguld ISolhGrouc>A 70 .DCIII 

Gamma 
9 109 96.00128 Spectroscopy LIQUid SDih Group B ·4 74 29 43 iDCIII 
9 109 96.00129 GIOUGanma [Liguid SDihGroupA 60 IDCIII 

Ganma 
LIQUid. 9 109 96.00130 SpectrosCOPY SDih Group B 1.4 59 29 46 IDCIII 

9 109 96.00131 GrouGanma LIQUid SDih Group A 40 IDCIII 
Ganma 

9 109 96.00132 SpectroscoPY Llauid I Sollt Group B 22 18 29 44 pCI/I 
9 109 96.00133 GroasGanma Llauid ~ 40 DCIII 

I Ganma 
9 1011 96.00134 SpectroscoPY IUauid RlneeiSDIII ·16 56 - 46 DCI/I ,, 20 96.00135 GroasGamma LIQUid SDih Groua A 90 DCIII 

Ganma 
11 20 96.00136 SpectrosCOPY LIQUid SDIII Group 8 15 75 31 47 1DCIII 
11 20 96.00137 GrouGamme LIQUid SDihGIOUPA 60 IDCIII 

Ganma 
11 20 96.00138 SpectroscoPY Llauid I SDIII Group B 45 15 31 45 IDCIII 
11 20 96.00139 GroeaGamme Llauid SDIII Group A 40 IDCIII 

Ganma 
11 20 96.00140 SpectrosCOPY iUCIUid I SDIII Group B 6.1 34 31 46 DCIII 
11 20 96.00141 GIOUGanma IUCIUid ~ 30 DCIII 

Ganma 
11 20 96.00142 Spectroscopy Liquid RlneeiSDih eo ·50 - 45 DC Ill 
36 61 96.00103 GroasGanma IUCIUid I Spilt Group A eo .DCIII 

Ganma 
36 61 96.00104 Spectroscopy :LIQUid I So111 G10UP 8 2.7 77 - 46 iDCIIl 

9 109 96.00125 GIOUAIDhe LIQUid ~ 34.4 laCI/1 
9 109 96.00126 GIOU AIDhe LIQUid RlneeiSDIII 61 ·27 - 15 IDCIII 
9 109 96.00127 GIOU Alptw_ Ll~d Split Group A ·0.59 IDCIII 
9 109 96.00128 GroasAIDhe :Liauid I Spill GIIIUP B 1.8 ·2.4 0.71 0.71 IDCIII 
9 109 96.00129 GroasAIDhe LIQUid I SDih GrouD A o.e DCI/1 
9 109 96.00130 Groas AIDhe illauld SDIIIGroupB 4 ·3.2 0.71 1.2 DC Ill 
9 109 96.00131 Groas AIDhe !LIQUid SDIII Group A ·0.91 DCIII 
9 1011 116.00132 Groas All)hll_ LIQUid SDIII G10UP B 2.9 ·3.8 0.71 1.2 ,pCI/1 
9 1011 96.00133 Groas AIDhe Llauid lha I 0.46 ~Ill 
9 1011 96.00134 Groas AIDhe ILJauld RlneeiSDIII o.ee ·0.42 - 0.5 IDCIII 

11 20 96.00135 Groas AIDhe IUauid SDIII GIOUP A ·1.6 DC Ill 
11 20 96.00136 Groas AIDhe IUauid · Soltl GIOUP B 1.6 ·3.2 2.4 1.6 DCIII 
11 20 96.00137 Groas AIDhe IUauid SDIII GrouD A ·5 DCJ/1 
11 20 96.00138 Groas AIDha IUauid . SDIII GIOUP B 2.3 ·7.3 2.4 1.4 DCI/I 
11 20 96.00139 Groas AIDhe IUCIUid I SDIII Group A ·0.58 DC Ill 
11 20 96.00140 Groas AIDhe LIQUid : SDI" Group B 2.5 ·3.1 2.4 1.8 •DCIII 
11 20 96.00141 GroasAI!Ihll IUauid ~ ·0.5 IDCIII 
11 20 96.00142 GroasAII)hll I Liquid RlneeiSIIIII . 0.95 ·1.5 - 0.47 IDCIII 
36 61 96.00103 Groas All)hll_ ll.lg_uid ISDIII Group A 23.7 IDCIII 
36 61 96.00104 Groas AIDha IUCIUid I Soli Group B 33 ·9.3 .. 111DCIII 

9 1011 116.00125 Groas a.. I !.!PI ~ 31.1 DCI/I 
9 109 96.00126 Groasa.ta IUCIUid RlnaeiSJJIIt. 56 ·25 - 13 DCI/I 
II 1011 96.00127 Groas a.. lllauld ISDIIIG~A 7 ,DCI/I 
II 109 116.00128 Groas Beta LIQUid SDIII Group B 5.11 1.1 2.e 1.7 IDCIII 
II 109 96.001211 Groasa.ta Llauid SDIII GroUD A 6.3 IDCIII 
9 1011 96.00130 Groas a.. ILJauid SDIII GIOUP B 10 ·3.7 2.8 2.3 IDCIII 
9 109 96.00131 Groas a.. Llauid I SDih GIDUD A 4.9 aCIII 
9 109 96.00132 Groas Ball Llauid I SDIII GIOUP B 8.8 ·3.9 2.8 2.3 aCIII 
9 109 96.00133 Groas Ball Llauid ~ 3.4 DCIII 
9 109 116.00134 Groas Ball Liquid RlnaeiSplll 3.8 ·0.40 .. ·1.1 pCI/I 
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Technical i 
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Table 19. 

Structure 
Number 

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 
109 

109 
109 
109 
109 
109 
109 
109 
109 
109 
1011 
1011 
1011 
1011 
1011 
109 
1011 
109 
109 
109 

I I 

Measurement Difference Between Split Samples For the Lat• r Samplln ~Period 

- Standard Deviation of the 
Measurement Dillerence 

Measurement 
Dlffel'llnCB 

Sample BetwMnthe 
Number Analvsill Phvaical State SemoleTvoe Measurement SDiitSamolel Estimated ReDOned i Unite 
96.00135 GI'OIII Beta LIQuid SDitt GrouoA 85 DCI/1 
96.00136 GI'OIII Beta LIQUid SDih GIOUD B 75 10 5.3 16 DCIII 
96.00137 GI'OIII Beta LIQUid SDih GIOUD A 71.7 DCIII 
96.00138 GI'OIII Beta Llauk:l I Splh GIOUD B 72 ·0.30 5.3 17 DCIII 
96.00139 GI'OIII Beta Llauld SDih GIOUD A 75 DCIII 
96.00140 GI'OIII Beta LIQUid I SDih GIOUD B 68 7.0 5.3 15 pCI/1 
96.00141 GI'OIII Beta Ll_!l!!l_d RNa 2.5 JICIII 
96.00142 GI'OIII Beta Llauld Rinse/Split 2.9 -0.40 .. 1.0 DCI/1 
96.00103 GI'OIII Beta Llauld SPill GIOUD A 115 1DCIII 
96.00104 GI'OIII Bela LIQUid SDIII GIOUD B 120 -5.0 -· 29 IDCIII 
96.00143 Tritium llauk:l Splh Group A . ·101 ~CI/1 
96.00144 Tritium Llauld SDIII GIOUD B 46 -147 321 156 IDCIII 
96.00145 Tritium LIQuid SDIIt GIOUD A ·328 IDCIII 
96.00146 Tritium Liauld Splh GIDUD B 7.2 ·335 321 154 IPCIII 
96.00147 Tritium LIQuid I Soli! GIOUD A 307 IDCIII 
96.00148 Tritium LIQuid SDitt GIOUD 8 16 291 321 158 I pCI/1 
96.00149 Tritium U_!l!!l_d RNa ·288 IDCIII 
96.00150 Tritium Uauld Rinse/Split ·8 ·280 .. 154 lPclli 
96.00170 Tritium LIQUid RlnseiSDIIt ·120 71 .. 156 DCI/1 
96.00171 Tritium LIQUid RNa ·49 pCIJI 
96.00151 Tritium Llauld I Splh GIOUD A ·34 pCI/1 
96.00152 Tritium LIQUid SPill GIOUD 8 7 ·41 74 156 DCIII 
96.00153 Tritium LIQUid I Soli! G10UD A 25 pCI/1 
96.00154 Tritium LIQUid I SPill GIDUD 8 100 ·75 74 156 IJLCI/1 
96.00155 Tritium LIQuid SDIIt GIOUD A ·141 IDCIII 
96.00156 Tritium u~ SDIII GIOUD 8 41 ·182 74 155 IPCill 
96.00157 Tritium LIQuid RNa 340 IDCIII 
96.00158 Tritium UQUid RlnaeiSDIIt 56 284 - 159 I DCIII 
96.00111 Tritium Uauk:l I Salll GIDUD A 52 l!!CIII 
96.00112 Tritium LIQUid I SDIIt GIOUD B 190 ·138 .. 161 IDCIII 
96.00119 GrueaGamma ~ I Sollt GIOUD A 2.7 pCIIa 

Gwrwna 
96.00120 SPBCIIOICOPY ISiudae I Sollt GIOUD 8 27 ·25 0.92 0.86 pCI/a 
96.00121 GrueaGamma ISiudae I SDih G10UD A 2.6 DCIIa 

Gamma 
96.00122 SpeCIIOICOIIV ISiuclae I Sollt GIOUD B 29 ·26 0.92 1.1 IDCIIa 
96.00123 GrueaGamma ISiudae Splh GIDUD A 2.8 IDCIIA 

Gemma 
I SDIM GIOUD B 96.00124 Spectroscopy ISiudae 28 ·26 0.92 0.85 DC I/ a 

96.00119 GI'OIIIAI~ ~ Splh GIOUD A 7.6 DCIIa 
96.00120 Grou AlPha ISiudae Splft GIDUD B 18 ·10 7.3 6.7 pCI/a 
96.00121 GI'OIIIAIDha Sludae Saln Grouo A 9.6 IICIIa 
96.00122 Grou AlPha Sludae Salh GIOUD B 19 ·11.4 7.3 6.8 DCI/a 
96.00123 Grou AlPha Sludge Sollt Grouo A 18.7 ,pCI/a 
96.00124 GrouAIDha Sludge Saln GrauD B 18 2.7 7.3 7.0 IDCI/a 
96.00119 GI'OIII Bela Sludge SPill Grouo A 3.7 IDCIIa 
96.00120 Grou Bela Sludge SDih GI'QUD B 27 ·23 5.5 7.5 IDCIIa 
96.00121 GI'OIII Bela Sludge SolltGrauDA 4.2 IDCI/a 
96.00122 Grou Beta Sludae SolltGrauDB 26 ·22 5.5 7.0 IDCIIa 
96.00123 Grou Bela Sludae SolltGrauDA 11.11 DCIIa 
116.00124 Grou Bela Sludae ~GI'QUDB 25 ·13 5.5 7.0 DC I/ a 
96.00164 Tritium Sludae Salft GIDUD B 0.01 ·0.18 0.031 0.12 DC I/ a 
96.00165 Tritium ·Siudae SaiH G_IDUD A ·0.17 1DCI/a 
96.00166 Tritium 'Siudae Salh GrauD B 0.020 -0.20 0.031 0.12 IDCI/a 
96.00167 Tritium !Siudae SDih GrauD A ·0.18 IDCIIa 
96.00168 Tritium ISiudae SDih GrauD B 0.010 ·0.14 0.031 0.49 IDCI/a 
96.00169 Tritium [Sludge , Sollt GI'QUD A ·0.13 IDCIIa 
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Table 20. Measurement Difference Between Split Samples For the Lat• r Sampllnt J Period, 

Summary Statistics 

Standard Deviation ol the 
Measurement Difference 

Measurement 
Difference 

Between the 
Phvsical State Analysis Sample Tvoe Statistic Measurement SPlit SamPles Estimated RePOrted Units 

Gross i 
Gamma/ 
Gamma 

Uauld Spectroscopy Split Group A Minimum 40 15 29 43 PCI/1 
Maximum 90 77 31 47 pCI/1 
Average 63 50 30 45 pCI/1 

Standard 
Devlalton ol .. 
the Mean 7.7 11 0.39 0.55 IPCI/l 
SamoteSize 7 7 7 7 

Split Group B Minimum -4 -- -- -- IPCI/1 
Maximum 45 -- -· -- IPCI/l 
Average 13 .. .. .. IPCIII 

Standard 
Devlaiton ol 
the Mean 6.8 .. .. . . pCi/1 
Sample Size 7 .. -· --

Rinse Minimum 30 -so .. 43 DC Ill 
Maximum 50 56 .. 46 ~CI/1 
Averaae 40 16 .. 45 ~Ci/1 

Standard 
Devlalton ol 
the Mean 7.1 41 .. 0.94 IDCI/1 
Samole Size 3 3 -· 3 

Rinse/Split Minimum ·16 .. .. -· ipCI/1 
Maximum 80 .. -· .. IPCI/1 
Average 24 .. .. . . pCI/1 

Standard 
Oevlalton ol 
the Mean 35 .. .. -· pCI/1 
Sample Size . 3 .. . . -· 

Gross Al_ll_ha Split Group A Minimum ·5 ·9.3 0.71 0.71 ,pCI/1 

Maximum 24 ·2.4 2.4 11 IDCI/1 
Average 2.3 -4.6 1.6 2.6 IPCIII 

Standard 
Devlalton ol 
the Mean 3.9 1.1 0.38 1.4 11_CI/I 
Sample Size 7 7 7 7 

Split Group B Minimum 1.6 .. -· -· pCI/1 

Maximum 33 -· .. .. pCI/1 
Average 6.9 .. -· -· iDCI/1 

Standard 
Devlalton ol 
the Mean 4.7 .. .. . . lpCI/1 

Samole Size 7 .. -· .. 
Rinse Minimum -0.5 -26.6 .. 0.47 DC Ill 

Maximum 34.4 -0.42 -· 15 pCI/1 

Average 11 -9.5 -· 5.4 tPCUI 

Standard 
Devlalton of 
the Mean 14 10 -· 6.0 IPCUI 
Sample Size 3 3 -- 3 
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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 I 
Difference 

Between the 
Phvsical State Analysts Sample Tvoe Statistic Measurement Sollt Samoles Estimated Reoorted Units 
Uquld Gross Aloha Rinse/SoUl Minimum 0.88 .. .. ·- 1pCI/I 

Maximum 61 -- .. -- !PCi/1 
Average 21 -- -- -- IPCI/1 
Standard 
Deviation ol 
the Mean 25 .. .. .. lpCI/1 
Sample Site 3 .. .. .. 

Gross Beta Split Group A Minimum 4.9 ·5 2.8 1.7 loCI/1 
Maximum 115 10 5.3 29 pCI/1 
Averajle 52 0.74 4.1 12 pCI/1 
Standard 
Deviation of 
the Mean 18 2.4 0.55 4.2 pCI/1 
Sample Size 7 7 7 7 

Split Group B Minimum 5.9 .. -- -- iPCIII 
Maximum 120 .. -- -- iPCIII 
Average 51 .. -- -- IPCI/1 
Standard 
Deviation ol 
the Mean 18 .. -- -- lpCI/1 
Samole Size 7 .. .. .. 

Rinse Minimum 2.5 ·25 .. 1.0 pCI/1 
Maximum 31 ·0.4 .. 13 pCI/1 
Average 12 ·8.6 -- 5.1 oCI/1 
Standard 
Deviation of 
the Mean 11 10 -- 4.9 IPCI/1 
Samole Size 3 3 .. 3 

Rinse/Split Minimum 2.9 .. -- -- IPCI/1 
Maximum 56 ·- .. .. li!CIII 
Average 

. 
21 .. .. .. lpCI/1 

Standard 
Devialton of 
the Mean 21 -- .. .. PPIII 
Sal'llPieSize 3 .. .. .. 

Tritium SPill Group A Minimum -328 -335 74 154 IPCI/1 
Maximum 307 291 321 161 IPCIII 
Average ·31 ·90 197 157 IPCI/1 
Standard 
Deviation of 

-------

the Mean 80 79 55 0.92 pCI/I 
Sample Size 7 7 7 7 

Split Group B Minimum 7 pCI/1 
Maximum 190 oCIII 
Average 58 !PCI/1 
Standard 
Deviation of 
the Mean ·31 IPCIII 
Sample Size 7 
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Table 20. Measurement Difference Between Split Samples For the Latt r Samplin Period, 

Summ~ry Statistics 

Standard Deviation of the 
Measurement Difference 

Measurement 
Difference 

Between the 
Phvsical State Analvsis Samole Tvoe Statistic Measurement SplitS~es Estimated R@Ported Units 
Uouid Tritium Rinse Minimum -288 -280 -- 154 loCi/1 

Maximum 340 284 -- 159 loCI/1 
Average 1 25 -- 156 loCill 
Standard 224 201 -- 1.6 pCi/1 
Devialton of 
the Mean 

SamPle Size 3 3 3 
Rinse/SoUl Minimum -120 -- --. -- loCI/i 

Maximum 56 -- -- -- loCi/1 
Average -24 -- -- -- loCi/1 

Standard 
Devialton of 
the Mean -31 -- -- -- loCi/1 
SamPle Size 3 -- -- --

Gross 
Gamma/ 
Gamma 

Sludge Soectroscoov Split Group A Minimum 2.6 -26 0.92 0.85 loCI/a 
Maximum 2.8 -25 0.92 1.1 loCI/a 
Average 2.7 -26 0.92 0.94 loCI/a 
Standard 
De vi allan 0.071 0.65 0.0 0.094 loCI/a 
SanlDie Size 3 3 3 3 

Sollt Grouo B Minimum 27 -- -- -- loCI/a 
Maximum 29 -- -- -- loCI/11 
Average 28 -- -- -- loCI/11 
Standard 
Devialtan 0.62 -- -- -- loCI/a 
Sa~eSize 3 -- -- --

Gross Alpha Split Group A Minimum 7.6 -10 7.3 6.7 loCI/a 
Maximum - 19 2.7 7.3 7.0 loCI/11 
Average 12 -5.7 7.3 6.9 oCI/11 
Standard 
De vi alton 4.2 5.2 0.0 0.10 oCI/a 
Sample Size 3 3 3 3 

Sollt Group B Minimum 16 -- -- -- loCI/a 
Maximum 19 -- -- -- loCI/a 
Average 18 -- -- -- loCI/11 
Standard 
Devialtan 1.1 -- -- -- oCI/a 
Sample Size 3 -- -- --

Gross Beta Split Group A Minimum 3.7 -23 5.5 7.0 oCI/a 
Maximum 12 -13 5.5 7.5 pCI/g 
Average 6.6 -19 5.5 7.2 loCI/11 
Standard 
Devialtan 3.3 3.9 0.0 0.20 loCI/a 
Sample Size 3 3 3 3 

SoUl Group B Minimum 25 -- -- -- loCI/a 
Maximum 27 -- -- -- oCI/11 
Average 26 -- -- -- IDCI/o 

Standard 
Devialton 0.71 -- -- -- loCI/a 
Sample Size 3 -- -- -- I 
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Table 20. Measurement Difference Between Split Samples For the LatE r Samplin Period, 
Summary Statistics 

Standard Deviation of the 
Measurement Difference 

Measurement 
Difference 

Between the 
Physical State Analysis Samole Tvoe Statistic Measurement SPlit Samoles Estimated Reoorted Units 
Sludge Tritium Split Group A Minimum -0.18 -0.20 0.031 0.12 IPCi/Q 

Maximum -0.13 -0.14 0.031 0.49 ipCI/g 
Average ·0.16 ·0.17 0.031 0.24 pCI/g 

Standard 
Deviaiton 0.019 0.022 0.0 0.15 oCIIa 
Sample Size 3 3 3 3 

SpiH Group B Minimum 0.010 .. .. . . IPCI/g 
Maximum 0.020 .. .. . . IPCI/g 
Average 0.013 .. .. .. loCI/g 
Standard 
Deviaiton 0.0041 .. .. . . loCI/a 
&!~Size 3 .. .. . . 

i 
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