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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To Obtain
inch (in.) 254 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
square mile (mi%) 2.590 square kilometer
gallon per minute (gal/min) 3.785 liter per minute
curie (Ci) 3.70x101° becquerel
picocurie per liter (pCi/L) 0.037 becquerel per liter

Temperature can be converted from degrees Celsius (°C) to degrees Fahrenheit (°F) by the equation:

°F = (°Cx1.8) + 32

Sea level: Inthis report, "sea level" refers to the distance above or below National Geodetic Vertical Datum
of 1929—a geodetic datum derived from a general adjustment of the first-order level nets of the United

States and Canada, formerly called Sea Level Datum of 1929.
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Table 2.—Results of field measurements for pH, specific conductance, and
temperature of water from selected wells, Idaho National Engineering
Laboratory

[See figure 2 for location of wells. Date sampled, month/day/year; pH, negative base-10 logarithm of

hydrogen ion activity in moles per liter; specific conductance, microsiemens per centimeter at 25°C
(degrees Celsius); temperature, °C]

Well Date Specific

identifier sampled Time pH conductance Temperature

Site 9 4/9/91 1050 8.3 342 13.5

1240 8.1 340 14.0

1431 8.1 345 14.0

9/27/91 1145 8.1 352 14.0

1320 8.1 352 14.0

1456 8.1 367 14.5

Site 14 4/24/91 1105 8.0 329 17.0

1355 8.0 330 17.0

1646 8.0 330 17.0

10/18/91 1136 7.9 331 17.0

1422 7.9 335 17.0

1709 7.9 331 17.0

Site 19 4/2/91 1020 8.0 388 15.0

1155 8.0 390 15.0

1331 7.9 390 15.0

10/22/91 1424 7.9 389 14.5

1558 7.9 392 14.5

1733 7.9 392 14.5

TRA Disposal  10/30/91 1025 7.6 465 12.5

1335 7.7 470 14.0

1646 7.7 470 13.5

38 4/22/91 1100 7.9 729 14.5

1310 7.9 739 14.5

1521 7.9 732 145

10/3/91 1035 7.9 730 15.0

1230 7.9 708 15.0

1431 7.9 708 15.0

59 4/4/91 1005 8.7 475 14.5

1120 8.5 491 14.5

1236 8.4 485 14.5

10/21/91 1100 8.1 860 14.5

1240 8.1 902 15.0

1421 8.1 915 14.5



Table 2.—Results of field measurements for pH, specific conductance, and
temperature of water from selected wells, Idaho National Engineering

Laboratory—Continued
Well Date Specific

identifier sampled Time pH conductance Temperature

82 3/27/91 1035 8.0 358 12.0

1225 8.0 350 12.0

1416 8.0 350 12.0

10/23/91 1104 8.0 348 12.0

1253 8.0 348 12.0

1443 8.0 340 120

83 3/25/91 1240 7.8 278 12.0

1345 7.8 280 11.5

1451 7.8 282 11.5

10/1/91 1007 8.0 280 120

1109 8.0 289 12.0

1212 8.0 291 12.0

107 4/22/91 1120 8.0 392 15.5

1310 8.0 392 15.5

1506 8.1 399 15.5

9/30/91 1135 8.0 390 15.0

1325 8.0 398 15.0

1516 8.0 395 15.0

110 3/26/91 1120 8.1 374 14.0

1310 8.1 380 14.0

1501 8.1 383 14.0

10/7/91 1405 8.0 379 14.0

1555 8.0 379 14.5

1746 8.0 375 14.5

119 4/19/91 1030 8.5 270 14.0

1200 8.4 270 14.5

1331 8.4 275 14.5

10/15/91 1030 8.8 265 14.0

1155 8.6 278 15.0

1321 8.4 280 15.5




minimum radionuclide concentration that will
yield a sufficiently large observed signal before the
correct decision can be made for detection or
nondetection of the radionuclide. The first aspect
of the problem is a qualitative decision based on an
observed signal and a definite criterion for
detection. The second aspect of the problem is an
estimation of the detection capabilities of a given
measurement process.

In the laboratory, instrument signals must
exceed a critical level before the qualitative
decision can be made as to whether the radio-
nuclide was detected. Radionuclide concentrations
that equal 1.6s meet this criterion; at 1.6s, there
is a 95-percent probability that the correct
conclusion—not detected—will be made. Givena
large number of samples, as many as 5 percent of
the samples with measured concentrations larger
than or equal to 1.6s, which were concluded as
being detected, might not contain the radionuclide.
These measurements are referred to as false
positives and are errors of the first kind in
hypothesis testing.

Once the critical level of 1.6s has been defined,
the minimum detectable concentration may be
determined. Radionuclide concentrations that
equal 3s represent a measurement at the minimum
detectable concentration. For true concentrations
of 3s or larger, there is a 95-percent or larger
probability that the radionuclide was detected
in a sample. In a large number of samples, the
conclusion—not detected—will be made in
5 percent of the samples that contain true
concentrations at the minimum detectable
concentration of 3s. These measurements are
referred to as false negatives and are errors of the
second kind in hypothesis testing.

True radionuclide concentrations between 1.6s
and 3s have larger errors of the second kind. That
is, there is a larger-than-5-percent probability of
false negative results for samples with true
concentrations between 1.6s and 3s. Although the
radionuclide might have been detected, such
detection may not be considered reliable; at 1.6s,

the probability of a false negative is about
50 percent.

The critical level and minimum detectable
concentration are based on counting statistics alone
and do not include systematic or random errors
inherent in laboratory procedures. The values 1.6s
and 3s vary slightly with background or blank
counts, with the number of gross counts for
individual analyses, and for different radio-
nuclides. In this report, radionuclide concentra-
tions less than 3s are considered to be below a
"reporting level." The critical level, minimum
detectable concentration, and reporting level aid
the reader in the interpretation of analytical results
and do not represent absolute concentrations of
radioactivity which may or may not have been
detected.

Statistical Analysis

Analytical results were compared using the
following equations derived from the American
Society for Testing and Materials (1988):

X
R=- 1)
and y
SR =R[(Sp?+(Sy) 2 "? @
where

R = ratio of analytical results,

x = radionuclide concentration after purging
one or two borehole volumes,

y = radionuclide concentration after purging
three borehole volumes,

Sgr = uncertainty in the comparison of the
analytical results,

S, = reported uncertainty as a decimal fraction
of the analytical result for the water sample after
purging one or two borehole volumes, and

S, = reported uncertainty as a decimal fraction
of the analytical result for the water sample after
purging three borehole volumes.

If R+2Sy, includes 1.0, there is a 95-percent
probability that the analytical results are in
statistical agreement. If R+2Sg, does not include
1.0, there is a 95-percent probability that the
analytical results are not in statistical agreement.



These calculations determine reproducibility of the
analytical results for water samples.

CONCENTRATIONS OF TRITIUM AND
STRONTIUM-90

Concentrations of tritium and strontium-90 in
ground water from each well are given in table 3
(at end of this report). Statistical comparisons of
analytical results and uncertainties are given in
tables 4-7 (at end of this report).

An undefined number in the R column of tables
4-7 indicates that the RESL reported a zero as the
analytical result and equation 1 produced an
undefined number. An undefined number does not
imply that the pair of analytical results are not in
statistical agreement. Only pairs of analytical
results that produced a defined number from
equations 1 and 2 were used for the determination
of statistical agreement. An undefined number in
the 2Sg column indicates that either equation 1
produced an undefined number or the laboratory
reported a zero as the analytical result.

Concentrations of tritium in ground water
ranged from below the reporting level to
28,600+700 pCi/L (table 3). Comparison of
tritium concentrations after purging one and three
borehole volumes showed that all the sample pairs
with defined numbers were in statistical
agreement. Four sample pairs resulted in
undefined numbers (table 4). Comparison of
tritium concentrations after purging iwo and three
borehole volumes showed that all but one sample
pair with defined numbers were in statistical
agreement (table 5). The tritium concentrations in
the sample pair from well 59 (4/4/91) were not in
statistical agreement; however, the sample pair
collected after purging one and three borehole
volumes were in statistical agreement.

Concentrations of strontium-90 in ground
water ranged from below the reporting level to
2943 pCi/L (table 3). Comparison of strontium-90
concentrations after purging one and three
borehole volumes showed that all but one sample
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pair with defined numbers were in statistical
agreement (table 6). Comparison of strontium-90
concentrations after purging two and three
borehole volumes showed that all sample pairs
with defined numbers were in statistical agreement
(table 7). The samples from well 82 (3/27/91) had
concentrations less than the reporting level after
purging one and two borehole volumes and a
concentration greater than the reporting level after
purging three borehole volumes. The historical
trend of this well along with the samples collected
on 10/23/91 show strontium-90 concentrations less
than the reporting level, so a rerun of the sample
collected after purging three borehole volumes was
requested. The rerun showed that the strontium-90
concentration was -1.6+1.6 pCi/L, which is in
statistical agreement with the other values.

CONCLUSIONS

Concentrations of tritium and strontium-90 in
water samples from wells with purge times greater
than 3 hours at the INEL are not affected
measurably by purging either one, two, or three
borehole volumes. The statistics presented here
show reproducibility of analytical results in all but
two sample pairs with defined numbers. Results
for this study indicate that it is not necessary to
purge three borehole volumes from wells with
purge times greater than 3 hours; hence, data
collected from the wells not purged three borehole
volumes in the past are probably reliable. Three
borehole volumes, however, should continue to be
purged to ensure consistency in the data base.
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Table 3.—Tritium and strontium-90 concentrations and associated analytical

uncertainties in water from selected wells, Idaho National Engineering
Laboratory

[See figure 2 for location of wells. Analyses were performed by Department of Energy’s
Radiological and Environmental Sciences Laboratory. Analytical results and associated uncertainties
are in picocuries per liter. Analytical uncertainties are reported as 1s. Date sampled, month/day/year]

Well Date
identifier sampled Time Tritium Strontium-90
Site 9 4/9/91 1050 10+160 -0.2£1.5
1240 -110160 7+1.6
1431 50+160 -.8+1.5
9/27/91 1145 10£170 -5+2
1320 10+170 -612
1456 -50+170 -612
Site 14 4/24/91 1105 50160 -1.6£1.8
1355 170£170 0+2
1646 -20+160 0+2
10/18/91 1136 04200 0+2
1422 100£200 1+2
1709 -30%170 1.3+2.4
Site 19 4/2/91 1020 110160 1.7£2.0
1155 -40+160 3+2
1331 -50+160 1.1£1.9
10/22/91 1424 10+170 0+2
1558 0+200 4142
1733 10+170 -1.312.3
TRA Disposal  10/30/91 1025 7,700+400 -9+1.7
1335 7,300+400 8+1.6
1646 6,900+£300 -4%1.5
38 4/22/91 1100 28,600£700 2613
1310 28,600£700 2813
1521 27,600+700 2943
10/3/91 1035 25,600+700 2343
1230 25,700£700 2745
1431 26,300£700 o+3
59 4/4/91 1005 5,300+300 1343
1120 6,300£300 1613
1236 4,900+300 1343
10/21/91 1100 19,1001+600 1843
1240 18,900+600 1743
1421 19,3001+600 1412
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Table 3.—Tritium and strontium-90 concentrations and associated analytical
uncertainties in water from selected wells, Idaho National Engineering

Laboratory—Continued
Well Date
identifier sampled Time Tritium Strontium-90
82 3/27/91 1035 1,100+£200 -3.1£1.7
1225 1,200£200 0+2
1416 1,100+200 82
10/23/91 1104 150£170 -142
1253 150£170 -1.242.1
1443 100£200 =212
83 3/25/91 1240 -50+160 -3.7£1.5
1345 -50%160 -4.4%1.5
1451 20160 -3.8%1.5
10/1/91 1007 100200 -1.4£1.9
1109 -80£170 =212
1212 0+200 =212
107 4/22/91 1120 110£160 -1£2
1310 60+160 -1£2
1506 -70£160 -1£2
9/30/91 1135 100200 1+2
1325 -80£170 1+2
1516 0170 242
110 3/26/91 1120 210£170 -3.6%1.7
1310 -170+150 -1.242.0
1501 20+160 =312
10/7/91 1405 -150%160 -1+2
1555 100£200 -1.0£2.2
1746 -30%170 02
119 4/19/91 1030 70£160 Jx1.7
1200 150£170 0x1.6
1331 0+160 412
10/15/91 1030 150£170 -1+2
1155 -130£160 -312
1321 -140%160 1.4+2.1
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