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2.2.2 Toxicity

The vapor screening DQO requires the analysis of ammonia, carbon dioxide (CO,), carbon
monoxide (CO), nitric oxide (NO), nitrous oxide (N,O), and nitrogen dioxide (NO,) from a
sample. The vapor screening DQO specifies a threshold limit for each of these compounds.
Data from the May and November of 1994 vapor sampling event (Huckaby and Bratzel
1995) were used to address the issue of toxicity (see Appendix B). All of the analytes were
within the threshold limits, except ammonia. The toxicity issue has been closed for all tanks
(Hewitt 1996).

2.3 ORGANIC SOLVENTS

The data required to support the organic solvent screening issue were documented in the in
the Data Quality Objective to Support Resolution of the Organic Solvent Safety Issue
(Meacham et al. 1997). The DQO requires tank headspace samples to be analyzed for total
nonmethane organic compounds to determine whether the organic extractant pool in the tank
is a hazard. The purpose of this assessment is to ensure that an organic solver pool fire or
ignition of organic solvent cannot occur.

Vapor samples taken November 16, 1994 showed semivolatile species concentration in tank
241-BY-111 was 7.44 mg/m® with an estimated organic solvent pool size of 0.58 m?
(Huckaby and Sklarew 1997), below the limit of 1 m>.

The organic solvent safety issue is expected to be closed in 1999.

2.4 OTHER TECHNICAL ISSUES

A factor in assessing tank safety is the heat generation and temperature of the waste. Heat is
generated in the tanks from radioactive decay. An estimate of the tank heat load based on
the results from the 1996 samp event was not possible because radionuclide analyses were
not required. However, the heat load estim  based on the tank process history was

2,560 W (8,750 Btu/hr) (Agnew et al. 1997b). The heat load estimate based on the tank
headspace temperature was 1,500 W (5,200 Btu/hr) (Kummerer 1995). Both ¢ these
estimates are quite low and are well below the limit of 11,700 W (40,000 Btu/hr) that
separates high- and low-heat-load tanks (Smith 1986).

2.5 SUMMARY

The results from all analyses performed to address potential safety issues showed no primary
analyte exceeding safety decision threshold limits. Two core samples were attempted, but
only 5 to 7 segments of 9 were retrieved. The last 38 to 57 in. of the tank were not sampled
because of sampling difficulties. However, sufficient samples were retrieved to address
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4.0 RECOMMENDATIONS

All analytical results for the safety screening DQO were well within the safety notification
limits. Only partial cores were obtained from the sampling event in 1996. However, the
sampling and analysis activities performed for tank 241-BY-111 are sufficient for the
applicable DQO document (Reynolds et al. 1999). Using partial core, a characterization
best-basis inventory was developed for the tank contents.

Table 4-1 summarizes the Project Hanford Management Contractor (PHMC) TWRS Program
review status and acceptance of the sampling and analysis results reported in this TCR. All
DQO issues required to be addressed by sampling and analysis are listed in column one of
Table 4-1. The second column indicates whether the requirements of the DQO were met by
the sampling and analysis activities performed. The third column indicates concurrence and
acceptance by the program in TWRS that is responsible for the DQO that the sampling and
analysis activities performed adequately meet the needs of the DQO. The upper part of the
waste was sampled and analyzed in accordance with the safety screening DQO and accepted
by the responsible TWRS program. Although the waste at the bottom of the tank was not
sampled (see Section B3.1), the safety screening DQO has been sufficiently mi (Reynolds et
al. 1999).

Table 4-1. Acceptance of Tank 241-BY-111 Sampling and Analysis.

Safety screening DQO Yes Yes
Hazardous vapor screening DQO Yes Yes B
Organic solvent Yes Yes

te:
'‘PHMC TWRS Program Office

Table 4-2 summarizes the status of PHMC TWRS Program review and acceptance of the
evaluations and other characterization information contained in this report. The evaluations
specifically outlined in this report are to determine whether the tank is safe, conditionally
safe, or unsafe. Column one lists the different evaluations performed in this report.

Columns two and three are in the same format as Table 4-1. The manner in which
concurrence and acceptance are summarized is also the same as that in Table 4-1. The safety
categorization of the tank is listed as "safe" in Table 4-2 because none of the analyses
performed on the core samples indicate any safety problems.
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b; = the number of segments in the i core
Cj - = the number of locations from the j® segment in the i core
Ny =  the number of analytical results from the k™ location in the j*

segment in the i" core

The variable C;, S;, and Ly are assumed to be random effects. These variables and Ay, are
assumed to be uncorrelated and normally distributed with means zero and variances ¢%(C),
0%(S), o*L), and 0%(A), respectively. Estimates of ¢*(C), 0*(S), d%(L), and ¢*(A) were
obtained using REML techniques. This method, applied to variance component estimation,
is described in Harville (1977). The statistical results were obtained using statistical analysis

package S-PLUS™ (StatSci 1993).
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