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Identification and Evaluation of the Nonradioactive
Toxic Components in LLNLWeapon Designs---Phase I

James S. Johnson and Anne E. Lipska-Quinn

Introduction spreadsheets to render a more comprehen-
sive toxicological assessment of the compo-

The proper industrial hygiene strat- nents of interest. The reviews and the agree-
egy and response to a weapons accident is ment on approach and format will generate
dependent upon the nonradioactive toxic information from the three participating
materials contained in each weapon laboratories which can easily be integrated
system. For example, in order to use the into a final ARG reference manual.

proper sampling and support equipment, This project was initially planned to
e.g., personal protective and air sampling solely address the identification and evalua-
equipment, the Accident Response tion of nonradioactive toxic and potentially
Group (ARG) Team needs a detailed toxic materials in one phase. During this
inventory of nonradioactive toxic and analysis, however, it became evident that a
potentially toxic materials in the weapon Phase II effort is required to accurately
systems. The DOE Albuquerque Office of
Operations funded the Lawrence define what types of accidents these weap-
Livermore National Laboratory (LLNL), ons designs could be subject to, and what
Los Alamos National Laboratory (LANL) secondary toxic products and residues could
and Sandia National Laboratory to iden- be generated under certain conditions.
tify and evaluate the nonradioactive toxic Phase I reviewed LLNL weapon
components of their respective weapons designs in the stockpile and the storage and
designs. This report summarizes LLNL's transportation container designated as "FL"
first year's activities and results, container to identify the nonradioactive

Several meetings were held with the toxic material components and their
LANL and Sandia staff to exchange ideas amounts. The information was obtained
and gain consensus on how to approach the from Physics drawings of each design and

, task of collecting the information about each from interactions with LLNL's Weapons
weapon design. This interaction led to the Engineering Group personnel. Two types of
acceptance of the LLNL's overall approach spreadsheets were prepared for each design

• to the data acquisition task and data presen- to identify the toxic or potentially toxic
tation format. It was also agreed that several components. The first spreadsheet, Figure 1
additional topics should be included in the contains the information in Table 1.
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NONRADIOACTIVE TOXIC OR POTENTIALLY TOXIC MATERIALS IN LLNL DESIGNS
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Table1. Headingsandfunctionsin FigureI materials and the total quantities of each
spreadsheet, material in the Physics package. The third
Heading Function spreadsheet is a succinct summary sheet,
Item lists the ID # of the which shows the quantitative distribution of

component as it appears on the chemicals contained in the 12 LLNL
the Physics drawing weapons designs. In addition, a fourth

• Number identifies each part by its spreadsheet, Figure 4, is included for the
six-digit number "FL" container (presently used at LLNL to

Partname identifieseachpart by name transport and store all 12 weapons designs).
as it appears on the composite The last task of Phase I sets up a file
Physics drawing folder for each design and its shipping

Chemical lists thechemicalnameof container. The folder draws together all of
description the part the pertinent information compiled and
Physical powder, foam,fibers, liquid, created for current LLNL designs; it will
description gas contain the two design-specific spread-
Amotmt lists the weight of each part sheets, the summary Physics drawing and
Odor lists characteristicodor of available MSDS (material safety datathe chemicaland/or the

ACGIH threshold limit sheets).
value

Hazard identifies the innate toxicity,
flammabilityand explosive Methodology
property of eachpart where

appropriate Our approach comprised two main
Toxicity involves rat oral LD50, eye steps. The initial step acquired the following

irritation, skin irritation, drawings: (1) Physics drawings and theirLC/inhalation/ingestion and
carcinogenicity/mutagenicity corresponding component lists for each
if available in the published weapon design from LLNL's Weapons
literature Engineering Print Room; (2) "FL" container

Flammable lists the temperature drawings from the Weapons Transportation
hazard responsible for the production Group. The second step is to analyzed the

of toxic products from the information from the drawings and corre-
identified material sponding component lists and compiled the

Explosive hazard lists the temperaturewhich information onto the spreadsheets.
leads to explosionof the

First, we identified and quantified thechemical where appropriate
nonradioactive toxic components by partPersonal recommendsprotective
name and chemical description from theprotective clothingand _:quipment

equipment drawings and corresponding tables. Then
we determined formulations of the explo-

The second type of spreadsheet, sives used in the 12 weapons systems using
Figure 2, sums up the weight for specific LLNL Explosives Handbook. 1Detailed descrip-

, chemicals and elements; it lists chemicals tions of the detonators, cables and connector

according to their total weight in descend- components used in LLNL-designed war-
ing order. Information on Figure 2 of each heads were obtained from drawings and

' weapon design is used to create a summary applicable specifications. We performed
spreadsheet, Figure 3, which lists, in alpha- toxicological assessment of the chemicals
betical order, all toxic or potentially toxic and elements using information compiled in

the LLNL Explosives Handbook, MSDS, and



TOTAL AMOUNTS OF TOXIC OR POTENTIALLY TOXIC NONRADIOACTIVE MATERIALS IN A SPECIRC LLNL DESIGN
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._. TOXIC OR POTENTIALLY TOXIC NONRADIOACTIVE MATERIALS IN THE "FL" CONTAINER
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Figure 4. Spreadsheet to tabulate the total amounts of non.radioactive toxic materials in LLNL weapon

designs.



toxicology reference books. 2-_°Flammability have also identified the need for Phase II of
information of the chemicals was obtained this project. An approach has been outlined
from the LLNL Explosive Handbook, Thermal and the request was submitted to DOE
Characterization of Polymeric Materials _ and Albuquerque Office of Operations for re-

, research done at LLNL on thermal degrada- view and approval. After completion of
tion of polymeric formulations. 12-_4Explo- Phase 1I, the LLNL ARG industrial hygienist
sive properties of the chemicals were ob- will have adequate information to effec-

" tained from the LLNL Explosive Handbook, tively respond to accidents involving LLNL
MSDS, Fire protection Guide on Hazardous nuclear weapons designs. When LANL and
Materials, TMand toxicology reference books. Sandia complete their part of the project a
Choice of the recommended industrial combined ARG industrial hygiene reference
hygiene (IH) controls was based on informa- manual can be assembled. This information
tion listed on the MSDS and from published can also be used to determine what special-
literature. 16-_8 ized protective clothing and industrial

The detailed spreadsheets were next hygiene sampling equipment will be neces-
submitted to LLNL's Weapons Engineering sary to stock in the ARG MOBILE LABOR_A-
Group to verify accuracy. Their suggested TORIES.
minor changes were incorporated into the
spreadsheets described previously.
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