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CHEMICAL INVENTORY CONTROL PROGRAM FOR 
MIXED AND HAZARDOUS WASTE FACILITIES AT SRS 

M. J. Ades and A. M. Vincent, Ill 
Westinghouse Savannah River Company 

Aiken, South Carolina 

ABSTRACT 

Mixed Waste (MW) and Hazardous Waste (HW) are being stored at the Savannah River Site 
(SRS) pending onsite and/or offsite treatment and disposal. The inventory control for these 
wastes has recently been brought under Technical Safety Requirements (TSR) in accordance 
with DOE Order 5480.22. With the TSRs was the question of the degree of rigor with which the 
inventory is to be tracked, considering that the variety of chemicals present, or that could be 
present, numbers in the hundreds. This paper describes the graded approach program to track 
Solid Waste (SW) inventories relative to TSRs. 

The approach uses a ratio of the maximum anticipated chemical inventory to the permissible 
inventory in accordance with Emergency Response Planning Guideline (ERPG) limits for on- 
and off-site receptors. A specific threshold ratio can then be determined. The chemicals above 
this threshold ratio are to be included in the chemical inventory control program. The chemicals 
that fall below the threshold ratio are managed in accordance with existing practice per State and 
RCRA hazardous materials requirements. Additionally, the facilities are managed in accordance 
with process safety management principles, specifically using process hazards analyses, which 
provides safety assurance for even the small quantities that may be excluded from the formal 
inventory control program. 

The method yields a practical approach to chemical inventory control, while maintaining 
appropriate chemical safety margins. The resulting number of specific chemicals that require 
inclusion in a rigorous inventory control program is greatly reduced by about 80%, thereby 
resulting in significant reduction in chemical data management while preserving appropriate 
safety margins. 

INTRODUCTION 

The inventory of Mixed Waste ( M W )  and Hazardous Waste (HW) at the Savannah River Site 
(SRS) is controlled by the Technical Safety Requirements (TSRs) in accordance with DOE Order 
5480.22 (Ref. 1). One of the attributes of the TSR implementation is the level of rigor with 
which the MW and HW chemical inventory is to be tracked. It is with the proposed method 
developed to track Solid Waste (SW) chemical inventories that this work is concerned. 

The MW/HW chemical inventory tracking method uses a mass ratio of the maximum anticipated 
chemical inventory to a safety-based inventory determined in accordance with Emergency 
Response Planing Guideline (ERPG) limits for onsite and offsite maximum concentrations. A 
prescribed threshold ratio is further used to categorize the MW/HW chemicals into two distinct 
groups: 

The chemicals whose ratios exceed the threshold ratio are to be included into the 
chemical inventory control program. 



2) The chemicals whose ratios do not exceed the threshold ratio and that are to be managed 
according to existing practice per State and Resource Conservation and Recovery Act 
(RCRA) hazardous materials requirements. 

The proposed method is applied to the chemical inventory for mixed and hazardous waste 
facilities at SRS. Computational results provide the mass ratios versus the number of chemicals 
considered. By further using the mass ratio threshold criteria, the number of chemicals to be 
included into the control program chemical inventory can be substantially reduced. 

CHEMICAL ANALYSIS 

Calculation of maximum chemical inventories 

The chemical analysis is performed to determine the maximum mass of each chemical so that the 
maximum permissible offsite and onsite airborne concentrations resulting from a postulated 
release of each chemical is not exceeded. The maximum mass of each chemical is expressed as: 

m = 10-6 c t / (f ( j / Q ) )  (1) 

where m = mass of chemical, kg. 
c = maximum permissible airborne concentration, mg/m3. 
t = duration of release, sec. 
f = release fraction. 

J /Q = dispersion factor, sec/m3. 

The maximum permissible airborne concentration, c, corresponds to the ERPG limit applicable 
to the facility hazard classification (Ref. 2). For a low hazard facility, the calculated onsite and 
offsite chemical concentrations should not exceed the ERPG-3 and ERPG-2 limits, respectively. 

The duration of the release, t, is assumed equal to 3600 seconds and corresponds to continuous 
chemical release over a one-hour period. 

It is assumed that the release faction, f, is equal to (Ref. 3): 

(1) 1.0 for chemical compounds with vapor pressures greater than 760 mm Hg (gas). 
(2) 0.5 for chemical compounds with vapor pressures greater than 30 mm Hg but lower than 

760 mm Hg (volatile compounds). 
(3) 0.01 for chemical compounds with vapor pressures greater than lmm Hg but lower than 

30 mm Hg (semi-volatile compounds). 
(4) 0.001 for chemical compounds with vapor pressures lower than lmm Hg (non-volatile 

compounds). 

The dispersion factor, (J/Q), depends on the distance from the point of release and the existing 
meteorological conditions where the airborne plume concentration is to be calculated. The 
dispersion factor was calculated using the AXAIR89 computer code (Ref. 4) and is equal to 1.45 
10-3 sec/m3 at a distance of loom, and 1.76 10-5 sec/m3 at the site boundary. 

Eq. (1) is used to determine the maximum mass of each of the 226 chemicals included in the 
solid Mixed Waste ( M W )  and Hazardous Waste (HW) storage facilities at SRS. 



Mass Ratio of actual mass to maximum chemical inventory. 

The mass ratio of the actual mass to maximum chemical inventory is calculated by determining 
the ratio of the actual chemical mass included in the MW/HW storage facility, as defined in the 
facility authorization basis documentation to the maximum chemical inventory calculated using 
Eq. (1). The actual chemical mass is based on conservative assumptions made by process 
knowledge of waste stream generation and throughput for the specific facility. These 
assumptions require periodic validation to ensure continued applicability. 

For onsite chemical concentrations, the mass ratio of actual mass to maximum inventory is equal 
to 

where m = actual mass of chemical, kg. 
mERPG-3 = maximum permissible mass of chemical corresponding to 

onsite E m - 3  concentration limit, kg 

Similarly, for offsite chemical concentrations, the mass ratio of actual mass to maximum 
inventory is equal to -.. 

R offsite = m / m ~ ~ p ~ - 2  (3) 

where m = actual mass of chemical, kg 
mERPG-2 = maximum permissible mass of chemical conresponding to offsite 

ERPG-2 concentration limit, kg 

COMPUTATIONAL RESULTS 

The evaluation of the mass ratios m / m ~ ~ p ~ - 3  and 1 n / m ~ ~ p ~ - 2  for each of the 226 chemicals 
provides a measure of the safety margin of the facility chemical inventory with respect to onsite 
and offsite chemical concentration limits, respectively. 

Figure 1 shows the mass ratio m / m ~ ~ p ~ - 3  versus the number of chemicals in the inventory 
considered. The results indicate that the total number of chemicals with a high mass ratio is 
relatively small, whereas a large number of chemicals have low mass ratios. Sidarly, Figure 2 
shows the mass ratio m / m ~ ~ p ~ - 2  versus the number of chemicals in the inventory. The curve 
obtained is similar to the curve shown in Fig. 1, but decreases more abruptly with the number of 
chemicals since, for most of the chemicals, the ratio m/mERpG-2 is smaller than dmERpG-3 
due to the larger values of m ~ ~ p ~ - 2  generally obtained. 

By further considering the mass ratio results shown in Figs. 1 and 2, it is possible to define a 
mass ratio threshold. Chemicals with mass ratios exceeding the mass ratio threshold will be 
included in the Aemical inventory control program. Chemicals with mass ratios lower than the 
mass ratio threshold will not be included in the chemical inventory program. Instead, these 
chemicals will be managed in accordance with existing practice per State and RCRA hazardous 
materials requirements. 

For practical applications, the mass ratio threshold m / m ~ w ~ - 3  was conservatively set equal to 
0.25. The basis for this value is the assumption of a nominal inventory threshold for each 
chemical whose fluctuations during operations will not challenge the facility limits. In this case, 
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the number of chemicals to be included in the chemical inventory control program is reduced by 
about 80% from 226 to 45 (Fig. 1). The chemicals, facility inventory, and mass ratios results for 
the chemicals whose mass ratios exceed the mass ratio threshold (0.25 I mFAWERPG I 1.0) 
are SuILlfnarized in Table 1. 

CONCLUSION 

This paper has provided a chemical inventory tracking method developed for mixed waste and 
hazardous waste at SRS. The method uses a mass ratio of the maximum anticipated chemical 
inventory to the maximum permissible safety-based inventory determined in accordance with the 
ERPG limits for onsite and offsite maximum concentrations. 

The proposed method allows to determine the mass ratios, drnERpG-3 and dmERPG-2, versus 
the number of chemicals in the inventory considered, 

By further using a mass ratio threshold, the number of chemicals to be included in a chemical 
inventory control program can be determined. The chemicals whose mass ratios exceed the mass 
ratio threshold are included in the chemical inventory control program, whereas the chemicals 
whose mass ratios are lower than the mass ratio threshold are not included in the chemical 
inventory control program. Instead, those chemicals will be managed in accordance with 
existing practice per State and RCRA hazardous materials requirements. Additionally, the 
chemical storage facilities are managed in accordance with process safety management 
principles, specifically using process hazard analyses, thereby providing safety assurance for 
even the small quantities of chemicals that are not included in the inventory control program. 

Furthermore, the results have shown that the method developed yields a practical approach to 
chemical inventory control. Indeed, by using a mass ratio threshold equal to 0.25, a substantial 
reduction by about 80% of the chemicals that require inclusion in a rigorous inventory control 
program is obtained, resulting in a significant reduction in chemical data management while 
maintaining appropriate safety margins. 

Although the method developed represents an effective tool for s ty-based chemical inventory 
control, further optimization of the proposed method, particularly in the areas of mass ratios, 
mass ratio threshold, and longer term waste stream inventory dynamic, is warranted. 
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Fig. 1 Onsite Mass Ratio vs. number of Chemicals 
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Fig. 2 Offsite Mass Ratio vs. number of Chemicals 



Table 1. Chemical Inventory and Mass Ratios (m Fac / m E R P G  2 0.25) 
for Mixed and Hazardous Waste Facilities 



Table 1 (Cont'd). Chemical Inventory and Mass Ratios (m Fac / m E R P G  1 0.25) 
for Mixed and Hazardous Waste Facilities 

Chemical or Material Name Facil i ty F a d  mFac/ 
mERPG-2 Inventory mERPG-3 

(kg) (Ref. 5) 

2 - Butanone 8,000 0.36 0.01 
Hydrocyanic Acid [hydrogen cyanide] 50 0.73 0.02 
Methyl Hydrazine 100 0.53 0.26 
ProDanol. 2 - methvl - 2 methvlthioxime 500 0.67 0.01 


