
AD-B160 872 

UNCLASSIFIED 

THE GEOPOLITICAL AND NAVAL STRATEGIC IMPORTANCE OF      #il/# 
STRAITS WITH SPECIAL C..<U> FUENRUNQSAKADENIE DER 
BUNDESWEHR HANBURG (GERMANY F R>  13 JAN 91 

F/G 8/6     DTIC 

J 



«•a 
A, 

v    ft 
V v 

^i 

r 

Association for Information and Imago Management 

1100 Wayne Avenue. Suite 1100 
Silver Spring. Maryland 20910 

301/587-8202 £ 
^ 

// 

w, 

/« 

Centimeter 
2       3       4        5       6        7       8       9      10      11      12      13      14      15 

iiiiliiiiliiiiliiiiliiiiliiitliiitliiiiliiiiliiiiliitiliitiliiiiliiiiliitiliiiiliiiiliiiiliiiiliiiiliiiilitiiltiiiliiiiliiiiliiiiliiiiliiiil inn i: iiiiliiiili|iili|iiliiiiliiiiliiiili 

Inches 
l 

TTT 

1.0 

I.I 

IB 
,32 

140 

IIM 
m 

2.0 

1.8 

125 inn i.4 in i.6 

I 

»K 
&. / A? 

V • 
y 

/, 

MANUFACTURED TO PIIM STANDARDS 

BY APPLIED IMRGE. INC. 



SUPPLEMENTARY 

INFORMATION 



DEPARTMENT OF THE ARMY 
U.S. Army Chemical Research, Development and Engineering Center 

Aberdeen Proving Ground, Maryland 21010-5423 

ERRATUM SHEET 

30 April 1992 

<=0 

REPORT NO. 

TITLE 

AUTHORS 

COTR 

DATE 

CLASSIFICATION 

CRDEC-CR-098 
(EAI Report 85/90/003F) 

COMPLIANCE MONITORING FOR THE CHEMICAL 
WEAPONS (CW) CONVENTION 
Preliminary Operational Concepts 

Richard W. Hutchinson, Stephen L. English, 
Joseph W. Lovrich, and Jean E. Razulis 
(CRDEC), Jim Goheen, Raymond Picquet, Paul 
Henderson, R. William Mengel, Matthew I. 
Hutton, and George Norris (EAI Corporation) 

Stephen L. English 

September 1990 

UNCLASSIFIED 

Please remove the cover, disclaimer page, SF 298, and pages 2, 3, 
4, 9, and 10 and replace with the attached. 

'/^CzS^ 
OHN M. FERRITER 
Director, Munitions Directorate 



CHEMICAL 
RESEARCH. 
DEVELOPMENT  & 
ENGINEERING 
CENTER CRDEC-CR-098 

(EAI Report 85/90/003F) 

COMPLIANCE MONITORING 
FOR THE CHEMICAL WEAPONS (CW) CONVENTION 

PRELIMINARY OPERATIONAL CONCEPTS 

Richard W. Hutchinson 
Stephen L. English 
Joseph W. Lovrich 

Jean E. Razulis 

CRDEC 

Jim Goheen 
Raymond Picquet 

Paul Henderson 
R. William Menget 
Matthew I. Hutton 

George Norris 

EAI CORPORATION 
Abingdon, MD  21009 

September 1990 

Distribution authorized to U.S. Government agencies and 
their contractors only because of administrative or 
operational use; Sep 90.  Other requests for this 
document shall be referred to CDR, CRDEC, ATTN: 
SMCCR-SPS-T, APG. MD 21010-5423. 

U.S. ARMY 
ARMAMENT 
MUNITIONS 
CHEMICAL COMMAND 

Proving Ground. Maryland   »0104423 

92 6   2P     oä'3 
92-17039 



Disclaimer 

The findings in this report are not to be construed as an official 
Department of the Army position unless so designated by other 
authorizing documents.. 

Destruction Notice 

For classified documents, follow the procedures in DoD 5200.22-M, 
Industrial Security Manual, Section 11-19, or DoD 5200.1-R, 
Information Security Program Regulation, Chapter IX.  For 
unclassified/limited distribution documents, use the same standard 
as "For Official Use Only" material, and destroy by any method 
that will prevent disclosure of contents or reconstruction of the 
document.  When local circumstances or experience indicates that 
this destruction method is not sufficiently protective of 
unclassified limited information, local authorities may prescribe 
other methods but must give due consideration to the additional 
expense balanced against the degree of sensitivity. 



REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704 0189 

Public "porting burden for this collation of information is estimated to average 1 Hour per response, including the time for reviewing Instructions, searching ensting data sources, 
jathennq and maintaining the data needed, and completing, and reviewing the collection of Information Send commenti regarding this burden estimate or any other aspect of thi, 
collection nf Information, including suggestions for reducing this burden to Washington Headquarter» Service«. Directorate for Information Operations and Reports. I] IS Jefferson 
nsvis Highavay. Suite 1704. Arlington. VA wo; 410; and to the Office of Management and Budget. Paperwork Reduction Protect (0704 OKI). Washington. DC ;0SOJ 

1.  AGENCY USE ONLY (Leav* blink) 2. REPORT OATE 

1990 September 
3. REPORT TYPE AND DATES COVERED 

Final, 90 Jun - 91 Aug 
4. TITLE AND SUBTITLE 

COMPLIANCE MONITORING FOR THE CHEMICAL 
WEAPONS (CW) CONVENTION 
Preliminary Operational Concepts 

6. AUTHOR(S) 

Hutchinson, Richard W.; English, Stephen L.| Lovrich, 
Joseph W.| and Razulis, Jean E. (CRDEC); Goheen, Jim; 
(Continued on page 2) 

S. FUNDING NUMBERS 

C-DAAA15-87-D-0021 
TA-85 

7. PERFORMING ORGANIZATION NAME(S) AND AOORESS(ES) 

CDR, CRDEC, ATTN:  SMCCR-MUM/SMCCR-MUS, 
APG, MD 21010-5423 
EAI Corporation, 1308 Continental Drive, Suite J, 
Abingdon, MD 21009 

B. PERFORMING ORGANIZATION 
REPORT NUMBER 

CRDEC-CR-098 
(EAI Report 
85/90/003F) 

9. SPONSORING /MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

DIR, DNA, 6801 Telegraph Road, Alexandria, VA 22310-3398 
CDR, CRDEC, ATTN:  SMCCR-MUM, APG, MD 21010-5423 

10. SPONSORING/MONITORING 
AGENCY REPORT NUMBER 

11. SUPPLEMENTARY NOTES 

COTR:  Stephen L. English, SMCCR-MUM, (410) 671-3264 
CRDEC POC;  Jean E. Razulis. SMCCR-MUM. (410) 671-5023 

12a. DISTRIBUTION / AVAILABILITY STATEMENT 

Distribution authorized to U.S. Government agencies 
and their contractors only because of administrative 
or operational use; Sep 90.  Other requests for this 
document shall be referred to CDR, CRDEC, 
ATTN;  SMCCR-SPS-T. APG. MD 21010-5423.  

12b. DIST'  3UTION COOE 

13. ABSTRACT (Maximum 200 words) 

The U.S. has established a position supporting a verifiable worldwide ban on the 
use, stockpiling, and production of chemical weapons.  A research program for 
compliance monitoring was authorized and appropriated as part of the FY 90 
Department of Defense funding.  Overall management of this program is being 
provided by the Defense Nuclear Agency with the U.S. Army Chemical research, 
Development and Engineering Center (CRDEC) as a major support agency.  CRDEC has 
developed a program to evaluate compliance monitoring methods in support of 
verification inspections provisions in the draft Convention.  This report 
documents the first step of the CRDEC program, which is to develop preliminary 
operational concepts for conduction verification inspections. 

14. SUBJECT TERMS 

Chemical weapons convention 
Treaty verification 
Inspection methods 

Inspection functions 
Operational concepts 
Chemical warfare 

15. NUMBER OF PAGES 

88 
16. PRICE CODE 

17. SECURITY CLASSIFICATION 
OF REPORT 

I   UNCLASSIFIED 

18.   SECURITY CLASSIFICATION 
OF THIS PAGE 

UNCLASSIFIED  

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

UNCLASSIFIED 

20. LIMITATION OF ABSTRACT 

_s^ 
'!<.'• ;s/io in ;RO •)•>')') $tandfttd form 20H (Rf>v 2 R?i 

Priwtrtyatl *v ruisi strl   /111« 
,"in in; 



6. AUTHOR(S) (Continued) 

Picquet, Raymond; Henderson, Paul; Mengel, R. William; Button, 
Matthew I.; and Morris, George (BAI Corporation) 



PREFACE 

The work described in this report was sponsored by the 
Defense Nuclear Agency under Project No. TA, Task No. TC, and 
Work Unit No. 00001 and authorized under Contract No. DAAA15-87- 
D-0021, Technical/Administration Mission Support, Task 85, CWC 
Compliance Monitoring Field Walk-Throughs/Demonstrations.  This 
work was started in June 1990 and will be completed in August 
1991.  This report is in accordance with ELINA077.  The U.S. Army 
Chemical Research, Development and Engineering Center publication 
date, indicated on the cover and SF 298 for this report, has been 
backdated to coincide with the original contractor publication 
date. 

The use of trade names or manufacturers' names in this 
report does not constitute an official endorsement of any 
commercial products.  This report may not be cited for purposes 
of advertisement. 

Reproduction of this document in whole or in part is 
prohibited except with permission of the Commander, U.S. Army 
Chemical Research, Development and Engineering Center (CRDEC), 
ATTN:  SMCCR-SPS-T, Aberdeen Proving Ground, MD 21010-5423. 
However the Defense Technical Information Center is authorized to 
reproduce the document for U.S. Government purposes. 

This report has not been approved for release to the 
public. 

Acknowledgments 

This subtask was accomplished by EAI Corporation 
(Abingdon, MD).  The following organizations contributed to the 
development of this report: 

• CRDEC 
• Brookhaven National Laboratory 
• Lawrence Livermore National Laboratories 
• Los Alamos National Laboratories 
• Pacific Northwest Laboratories/Battelle 
• Sandia National Laboratories 





COMPLIANCE MONITORING 
FOR THE CHEMICAL WEAPONS (CW) CONVENTION 

Preliminary Operational Concepts 

1.       INTRODUCTION 

1.1 BACKGROUND 

The United States has established a position supporting a verifiable 
worldwide ban on the use, stockpiling, and production of chemical weapons 
(CW). This position was established initially through the 40-nation Conference on 
Disarmament. More recently, the U.S. position was presented during the concur- 
rent bilateral negotiations between the U.S. and the U.S.S.R. 

In 1984, the U.S. took its first step toward establishing a framework for the 
Chemical Weapons Convention (CWC) through the introduction of a draft treaty 
proposal by then-Vice President Bush. Since its introduction, this document has 
served as the baseline from which subsequent versions of the CWC "Rolling Text" 
have evolved. Negotiations are continuing to finalize the rolling text. 

A "Research Program for Compliance Monitoring of a Chemical Weapons 
Convention" was authorized and funding appropriated as part of the FY 1990 
Department of Defense (DOD) budget. Overall management for this program is 
being provided by the Defense Nuclear Agency (DNA) as Executive Agent for 
verification R&D for all treaties. The focus of the R&D program is three-fold: 

- Immediate support of U.S. negotiators in determining risk and potential for 
near-term entry into force of the CWC. 

- Continuing need during the life of the CWC for verification equipment. 

- On-going R&D to update verification procedures and equipment. 

1.2 CRDEC ROLE 

The U.S. Army Chemical Research, Development and Engineering Center 
(CRDEC) has been selected as the primary agency to accomplish the hardware 
aspects of the R&D program. Initially, the emphasis of the CRDEC program in 
compliance monitoring is to develop operational procedures using available 
("off-the-shelf") equipment to support CWC verification. Specifically, CRDEC has 
been tasked in three areas: 

- Assessment of sensor, sampling, and protective equipment. 



- Sampling methodology and chain-of-ojstody controls. 

- Field demonstration of available technology. 

1.3     CRDEC APPROACH 

In the execution of the effort in these task areas, CRDEC has developed 
a program that builds on CROEC's established chemical warfare related exper- 
tise, and integrates the on-going R&D of the National Laboratories, Other Govern- 
ment Agencies (OGA) expertise in chemical warfare and treaty verification, and 
contractor support. 

The three tasks assigned to CRDEC are inter-related, with the third task to 
conduct field demonstrations of available technology being the focal point of the 
program. Figure 1 is a schematic presentation of the CRDEC approach to the 
technical assessment of equipment recommended by the first two tasks and the 
field demonstration of inspection technology. 

The first step in the approach is to develop operational concepts for 
verification inspections. These operational concepts depend on what is being 
inspected and the aim of the inspection. The CWC rolling text specifies require- 
ments for declarations of CW stockpiles, CW production facilities and permitted 
commercial production of CW agents and key precursors. It also specifies 
verification aims relative to the declarations. 

An operational concept is defined as the "how" used by an inspection team 
to accomplish the aims of verification inspections. It includes the inspection 
functions required (e.g., CW identification and CW quantification) and the 
methods chosen to accomplish these functions. Each method can involve a series 
of steps where each step requires equipment and/or people to accomplish the 
step. The people and/or equipment will need defined operational procedures to 
accomplish the step. 

Each step represents a sub-function which can be achieved with various 
combinations of equipment, people, and procedures. Some combinations may 
use highly sophisticated equipment which requires a high level of training to 
perform the required procedures. Other combinations may use simple equipment 
with very little personnel training required to perform the required procedures. 

Figure 2 illustrates the hierarchical structure required to define the "how" 
for an operational concept. The various terms such as step and procedure usually 
have broad meaning. The usage of these terms in this structure are much 
narrower. Examples are included along with each hierarchal term. 

The inspection functions required are fixed depending on the particular 
verification aim (e.g., CW identification in support of an aim to confirm the 
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