, TSCA SECTION 8(d) AND 4(a)
HEALTH -AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
(DOCKET #83002C) - FOR 1992 ONLY

J

% 40-9293578 Midwest Research Instltute

Letter _from D. Steele to R. Harless, Eff /f)

\#PA. (REENC) -on the scheduling of aTﬁ¢&Wwe

_ cph efence‘----

January 8, 1992

40-9293579 Akzo Chemicals, Inc. » z;?

Letter from E. Bisinger, Inc. to thuk—- fi/)

~ pofument Control Offlce EPA .1

(Sanitized

January 29, 1992

Enclosure:

(1) Analytical Protocol for the Deter-
mination of:Polybrominated Dibenﬂﬁ"
(zep-Dioxins -and D1benzofurans bf AT

—
/Trianglo Labs ,'Inc for Bromj
flated Flame Retardant Industry&% s
T July 4, 1989
40-9293580 U.S. Environmental Protection Agency v }%ﬁ/

Letter from J. Harris to N. Rouse /VUﬂi" /Z>

RfOyerPoulenc, Inc. -

February 19,1992

Enclosuref:

(1) Two documents with comments on
Rhone-Poulenc'’s exclusion request
subm1s51on%*\/fBI).

Hy 571
"
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987

(DOCKET #83002C) - FOR 1992 ONLY
H; 5-FILE
| Fiche #
40-9293581 HoechdtsCdlanese Corporation 9??
£ a |
Letter from ». Pé#rry to J. Harris, EPA (;7

submitting the analytical testing pro -
£xdure used to determine the Chlori ‘
-rwated Dioxin and Furan contamination.QMﬂ&A)

V///;gels\in Chloranil.
: /V/ ebruary 24, 1992
Enclosures: : A(M}/
(1) Quantification of Poggghlorinated
Dibenzo-p-Dioxins an urans in
Chloranil by Means of \GZ/MS (Gas

Chromatography/Mass Spectrometry.
July 15, 1991

(2) Sample Preparation for the Deter-—
mination of (Chlokinated Dibenzo—p-’
HiDioxins andsyrans (PCDD/F) in
Chloranil by GC=MS.

//4:2<ftjféf July 10, 1991
jé/ 40-9293582 Akzo Chemicals, Inc. = 6;5}

Telefax from E. Bisinger, Jr. to J. %
Harris, EPA concerning the submission

of the final analytical protocol.

March 16, 1992

40-9293583 Chemical Manufacturers Association (

Letter from H. Shah to L. Marcus, EPA
March 13, 1992

Enclosure:

(1) PBDD and PBDF Analysis of Human
Blood Samples. Midwest Research
Institute.

February 14, 1992

Hy.572
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TSCA SECTION 4
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET ¢
DOCUMENTS RECEIVED FOLLOWING DECISION OF

‘Q\ FILE
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TSCA SECTION ¢4
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET ¢
DOCUMENTS RECEIVED FOLLOWING DECISION OF
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TSCA SECTION 4
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET ¢
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TSCA SECTION 4
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES

DOCKET ¢
DOCUMENTS RECEIVED FOLLOWING DECISION OF
‘Si-FILE
/7[/,5' Fiche #
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TSCA SECTION 4
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET ¢

DOCUMENTS RECEIVED FOLLOWING DECISION OF
Q-FILE
Hs Fiche ¢

g 285002  Ys EF | (7
Bl fe
A Sate) CHE 2 )

A e

- gﬁw /%/ ) 75 <
Lot
) J @W;/Z s
?@gﬁwﬁw
7 ol qu;jwz«)

-

3317

AOBOTF



TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES

DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS

DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5,

1987

EXCLUSION/WAIVER FROM TESTING REQUIREMENTS (SUPELCO, INC.)

40-8793205

40-8793235

140-8793208

Hya-FILE

52 FR 30430, USEPA

Receipt of Request for Waiver
of Testing of Supelco, Inc.

Action: ©Notice of Receipt of
Request for Waiver of Testing
Requirements.

August 14, 1987 [83002D]

[Crossreferenced to A,(7)]

52 FR 39703, USEPA

Decision on Waiver Applica-
tion of Supelco, Inc.

Action: Decision on Waiver
Request.

October 23, 1987 [83002F]

[Crossreferenced to A,(9)]

Supelco, Inc.

Letter from L. Witting to E. Klein, EPA
requesting a waiver from testing.

July 9, 1987 ’

[Crossreferenced to Ej5(3)]

Hla_l

(1)

(2)

(3)

JdOZL0O

Fiche #

513666

513668

513852



(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC.

40-8793230

40-8793222

EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,

GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.
Hip-FILE

52 FR 37009, USEPA (1)
Receipt of Request for

Exclusion From/Waiver of

Testing of Ethyl Corp. and

Great Lakes Chemical Corp.

Action: Notice of Receipt of

Requests for Exclusion/Waiver

of Testing Reguirements.

October 2, 1987 [83002E]

[Crossreferenced to A,(8)]

52 FR 43250, USEPA _ (2)
Receipt of Request for

Exclusion From/Waiver of

Testing of Certain Chemical

Companies.

Action: Notice of Receipt of

Requests for Exclusion/Waiver

of Testing Requirements.

November 10, 1987 [83002G]

[Crossreferenced to A,(10)]

Hip—1

QAOT |

’

Fiche ﬁ

513667

" 513669
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC.
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,
GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.

’

H)p-FILE >
Fiche #
40-8893231 53 FR 3938, USEPA (3) 513670
‘Toxic and Hazardous SubaZ:;;o —//
-ataneces Control; Decision on 9 ‘Z"“*"
. PxcYuxionyWaiver Application ~{1247~J
O BE¥EN Companies; Aldrich
mital Co. et al. :
Action: Notice of Decision
on Exclusion/Waiver Requests.
February 10, 1988 [83002H]
[Crossreferenced to A,(11)]
40-8793212 Ethyl Corporation (4) 513857
Letter from T. Pullin to Document
Control Officer, EPA
September 1, 1987
Enclosures:
(1) Letter of intent to conduct tests
on Pentabromodiphenyloxide and
Octabromodiphenyloxide from T.-
Pullin, Ethyl Corp. to Document
Control Officer, EPA.
September 1, 1987
(2) Application letter from T. Pullin,
Ethyl Corp. to Document Control
Officer, EPA for an exclusion to
conduct testing on Tetrabromobis-
phenol A and Decabromodiphenyl-
oxide. (Sanitized)
September 1, 1987
Hip-2
32
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 — POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC.,
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,
GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.

Hyp-FILE
Fiche #
40-8793212 (continued)
“(a) Poivbrominated Dibenzodioxins
{PBrDD) and Dibenzofurans
(PBrDF) in Some Flame Retar-
dant Preparations. Chemos-
phere; 15(9—12):Lﬁ111—2113.
1986
[Crossreferenced to Ej3(8)]
40-8793213 Ameribrom, Inc. (5) 513859

Letter from A. Tillman to Document
Control Officer, EPA
September 2, 1987

Enclosure:

(1) Letter request for a waiver from
testing of Brominated chemicals
from M. Eldan, Ameribrom, Inc. to

Document Control Officer, EPA.
September 4, 1987

[Crossreferenced to E;5(10)]

-
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,
GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.
Hip-FILE

A |

Fiche #
40-8793218 Great Lakes Corporation (6) 513864

Letter from C. O’Connor IIT of McKenna,
Conner.and Cuneo to Document Control
"Officer, EPA

September 3, 1987

Enclosure:

(1) Request of Great Lakes Chemical
Corporation for Exclusion and
Waiver of Certain Chemicals From
the Testing and Reporting Regquire-
ments of the Polyhalogenated
Dibenzo-p-Dioxin/Dibenzofuran Test
Rule, 40 CFR Parts 707 and 766 (52
FR 21412, June 5, 1987).
(Sanitized)

[Crossreferenced to E;5(15)]

40-8793262 Aldrich Chemical Company (7) 513919

Letter from J. Organ of Foley and
Lardner to C. Elkins, EPA requesting an
exclusion from and waiver of testing
requirements. :

September 3, 1987

40-8793217 Atochem, Inc. (8) 513863
Letter from M. Hanley to Document
Control Officer, EPA requesting an
exemption from testing for Pentabromo-

diphenyloxide.
September 3, 1987

[Crossreferenced to E;3(14)]

Hip—4
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC.,
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,
GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.
Hyp-FILE

Fiche #
40-8793267 Sigma Chemical Company (9) 513920
Letter from J. Organ of Foley and
Lardner to C. Elkins, EPA requesting a
waiver of testing requirements.
September 3, 1987

Enclosure:

(1) Applicant of Sigma Chemical(37q( -
Joupadn for Exclusions From an W

JHaiver o¥ Testing Requirements 4
nder CFR Sec.)766.32,

40-8793225 Pfister Chemical, Inc. (10) 513867

Letter from R.D. Huth to E. Mack, EPA
September 23, 1987

Enclosures:

(1) Letter requesting testing waiver
for 3,4,'5-Tribromosalicylanilide
and 3,5-Dibromosalicylanilide.
September 3, 1987

(2) Followup to September 3, 1987
letter.

September 9, 1987

[Crossreferenced to E;4(17)]

Hlb_’s



TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC.
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,
GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.
Hyp-FILE

’

Fiche #
40-8793268 Atomchem, Inc. (11) 513921

Letter from M. Hanley to Document
Control Officer, EPA containing
information on "Rilson BESNO P40WS5".
September 24, 1987

40-8793269 Sigma Chemical Company (12) 513922

Letter from E. Steward to C. Elkins,
EPA requesting a waiver from testing
requirements.

September 28, 1987

Enclosure:

(1) Application of Sigma Chemical
Company for Exclusions From and
Waiver of Testing Reguirements
Under CFR Sec. 766.32.

40~-8793229 U.S. Environmental Protection Agency (13) 513923

Internal EPA memorandum from R. Lee to
D. Keehner on the review of the testing
waiver from Great Lakes Chemical Co.
October 22, 1987

40-8793263 - U.S. Environmental Protection Agency (14) 513924
Internal letter from K. Wong to J.
Johnson on the review of Ameribrom’s

waiver request.
October 30, 1987

Hip—6
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TSCA SECTION 8(d) AND 4(a)
/ HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 — POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,
GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.
Hyp-FILE

L 4

Fiche #

40-8793270 U.S. Environmental Protection Agency (15) 513925
Letter from C. ElXkins to T. Pullin,
Ethyl -Corp. responding to request for

exclusion from testing.
November 6, 1987

Enclosures:

(1) List of chemicals with waiver
decisions.

. {(2) DNon-CBI 1list of documents.

(3) CBI list of documents.

40-8793271 U.S. Environmental Protection Agency {16) 513926
Letter from C. Elkins to D. McFadden
and D.L. McAllister, Great Lakes
Chemical Corp. responding to their

exclusion/waiver request.
November 8, 1987

Enclosures:

(1) List of chemicals and waiver
"decisions. :

{2) Non-CBI documents list.

(3) CBI documents list.

IHT
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC.
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,
GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.
Hyp-FILE .

[

Fiche #

40-8793272 U.S. Environmental Protection Agency (17) 513927

‘Internal EPA memo from R. Lee to D.
Keehner on the review of the waivers
from Atomchem; Inc., Sigma Chemical
Corp. and Pfister Chemical, Inc.
November 13, 1987

40-8793273 U.S. Environmental Protection Agency (18) 513928

Internal EPA memo from K. Wong to J.
Johnson on the process review of TBS
100 from Pfister Chemical, Inc.
November 24, 1987

40-8793265 U.S. Environmental Protection Agency (19) 513929
Letter from C. Elkins to J. Klundt,
Aldrich Chemical Co. in response to
their request for exclusion to and
waiver from testing.
December 4, 1987

Enclosures:

(1) List of chemicals and decision on
waiver request.

(2) List of CBI index for Aldrich
Chemical Co.

(3) List of Non-CBI index for Aldrich
Chemical Co.

Hyp-8
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 -~ POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC.
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,
GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.
Hip-FILE

?

Fiche #

40-8793264 U.S. Environmental Protection Agency (20) 513930
Internal EPA memo from R. Lee to D.
Keehner on the review of the testing
waivers from Ameribrom, Inc. and
Aldrich Chemical Co.
December 8, 1987
40-8793274 U.S. Environmental Protection Adgency (21) 513931
Letter from C. Elkins to E. Steward,
Sigma Chemical Co. responding to their
exclusion/waiver request.
December 11, 1987
Enclosures:
(1) List of chemicals and decisions.

(2) Non-CBI document list.

(3) CBI document list.

40-8793266 U.S. Environmental Protection Agency (22) 513932
Letter from C, Elkins to A. Tillman,
Ameribrom, Inc. on the response to the
exclusion and waiver -request.
December 23, 1987
Enclosures:
(1) List of chemicals and waiver
decisions on Ameribrom’s
chemicals.
(2) CBI 1list. of documents.

{3) Non-CBI 1list of documents.

Hyp-9
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
EXCLUSION/WAIVER FROM TESTING REQUIREMENTS
(ALDRICH CHEMICAL CO., AMERIBROM, INC., ATOMCHEM, INC.
PFISTER CHEMICAL, INC., SIGMA CHEMICAL CORP.,
GREAT LAKES CHEMICAL CORP. AND ETHYL CORP.

r

Hyp-FILE
Fiche #
40-8793275 U.S. Environmental Protection Agency (23) 513933
Letter from C. Elkins to Atomchem, Inc.
responding to their waiver request.
b December 23, 1987
Enclosures:
(1) List of chemicals in question and
decisions.
{2) Non-CBI document list.
40-8793276 U.S. Environmental Protection Agency (24) 513934

Letter from C. Elkins to R. Huth,
Pfister Chemical, Inc. responding to
their waiver request.

December 23, 1987

Enclosures:

(1) List of chemicals and decisions.

{2) Non-CBI list of documents.

(3) CBI list of documents.

Hip-10
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES

DOCKET #83002 — POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS

EXCLUSION/WAIVER FROM TESTING REQUIREMENTS

40-8893232

40-8793226

DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5,

Hyo-FILE

53 FR 15282, USEPA

Receipt of Request for Waiver

of Testing of Rohm and Haas

Co.

Action: Notice of Receipt of

Request for Waiver of Testing
Requirements. '

April 28, 1988 [830021]

[Crossreferenced to A,(12)]

Rohm and Haas Company

Letter from R.L. Keener to E.S. Klein,
EPA requesting a waiver from testing
requirements.

September 23, 1987

[Crossreferenced to Ej5(17)]

Hic-1

1987

(1)

(2)

A0 2 |

(ROHM AND HAAS CO.)

Fiche #

i

513671

513867

35l



TSCA SECTION 4
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #
MODIFICATION AND AMENDMENT REQUESTS AND RESPONSES ,//629

Ww/ff/

Fiche :

- . =2, ()s3315
09175 528G 5 ErRAIIH, BT /
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TSCA SECTION 8(d) AND 4(a)
e HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO p DIOXINS/DIBENZOFURANS

MODIFICATION AND AMENDMENT REQUESTS AND

RESPONSES FROM 2 TO 199¢
T FILE
Fiche #

40-8993422 Brominated Flame Retardant Industry 524963
Panel (BFRIP) < 2

Letter from B. Biles of Arnold & Porter
to C. Elkins and A.E. Conroy, EPA,
concerning EPA's request for revised
protocols and request for extension of
time to submit revised protocols.
December 11, 1989

Enclosures:

(1) Attachment A: Letter from C.
Elkins, EPA to C. Mazac of Great
. Lakes Chemical Corp. on the
inadequacy of the analytical
protocol for testing Dioxin Furans
in Octabromodiphenyloxide.

(2} Attachment B: BFRIP Supplemental
Report to the EPA - RAW HPI.C and
SEC Data.

40-9093423 U.S. Environmental Protection Agency 1g;¥ 524964

Letter from L. Fisher to B. Biles of (%;)

Arnold & Porter in response to their
request of December 11, 1990 for an
extension of time to submit revised
protocols and test data.

January 22, 1990

Hig-1

353
Lozad



40-9093426

TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING

TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987

MODIFICATION AND AMENDMENT REQUESTS AND

RESPONSES FROM 989 TO 199¢
Tq-FILE

=
Chemical Manufacturers Association ﬁ??

Letter from G. Cox to A.E. Conroy, EPA 6%;/
‘requesting an extension of time for o
submitting the test protocols and data.

April 6, 1990

Enclosures:

(1)

(2)

Letter from L. Fisher, EPA to B.
Biles of Arnold and Porter (BFRIP
Counsel) approving a modification
for an extension of the deadline
to submit revised protocols but
not for data submission.

January 22, 1990

Letter from B. Biles of Arnold &
Porter (BFRIP Counsel) to C.
Elkins and A.E. Conroy, II, EPA
requesting a time extension for
submitting the revised protocels.
December 11, 1989

Fax letter from D. McAllister of
Great Lakes Chemical Corp. to T.
Murray, EPA explaining their
position on LOQ's and Recovery of
Labelled Standards and their ,
planned action as a result of the
meeting with EPA on March 14,
1990.

March 20, 1990

Hyg-2

;U:Y8élé?

Fiche #

524965
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
MODIFICATION AND AMENDMENT REQUESTS AND

RESPONSES FROM Wlfé) TO 199¢
; 7 Fiche #

40-9093427 U.S. Environmental Protection Agency =3 524966

5
Internal EPA memo from C. Elkins to L. (
Fisher recommending approval of the

" request to modify the rule by extending

the due dates for submitting test

protocols. This request was made in

the April 6, 1990 letter from the

Brominated Flame Retardant Industry

Panel.

May 16, 1990

Enclosure:
(1) Letter approving modification.

[Enclosure Not Provided to Docket]

40-9093428 U.S. Environmental Protection Agency 10 524967

. (@)
Letter from L. Fisher to G. Cox, CMA
approving a modification to extend the
deadline for submitting the protocols
and test data but denying the request
to change the rule requirements for the
recovery of the internal calibration
standards.
May 17, 1990

-

40-9093452 Pfister Chemical, Inc. ' = 524968

Letter from G. Danis of Kerby, Cooper, (?/
English, Danis, Popper and Garvin to

Document Control Office, EPA requesting

an extension for submitting revised

protocols and test results.

May 22, 1990

355
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
MODIFICATION AND AMENDMENT REQUESTS AND

RESPONSES FROMA%@%,LW@ TO 199¢
Ta-FILE

6é Fiche #

40-9093491 U.S. Environmental Protection Agency

=
Letter from L. Fisher to G. Danis of CJ’/)’B},ﬁf/

S Kerby, Cooper, English, Danis, Popper
and Garvin in response to their
- extension request dated May 22, 199( ¢

August 27, 1990
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TSCA SECTION 8(d) AND 4(a)
! HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES

DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS

40-9390420

40-9390421

DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
RECEIPT OF TEST DATA; DOCKET #44544
H,~FILE
54 FR 52449, USEPA (1)
TSCA Chemical Testing;
Receipt of Test Data.
Action: Notice.
December 21, 1989 ‘ [44544)]
[Crossreferenced to A,(13)]
Hoechst-Celanese Corporation : (2)

Letter from R. Jourdenails to Document
Control Office, EPA
November 21, 1989

Enclosure:

{1) Test Results from the Analvsis of
2,.3,5,6-Tetrachloro-2,5-Cyclohexa-
diene-1,4~-dione (Chloranil).
Triangle Laboratories, Inc.

Fiche #
524801

524961
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
RECEIPT OF TEST DATA; DOCKET #44546

H3-FILE
Fiche #
40-9390419 55 FR 3482, USEPA (1) 524802
_TSCA Chemical Testing;
Receipt of Test Data.
Action: Notice.
February 1, 1990 [44546] e
[Crossreferenced to A,(14)]
40-9093401 Sandoz Chemicals Corporation (2) 524962

Letter from B. Drum to L. Marcus, EPA
on the testing of 2,3,5,6-Tetrachloro-
2 ,5-Cyclohexadiene-1,4-dione.

January 3, 1990

Enclosure:

(1) Analysis of Test Results from the
2,3,5,6-Tetrachloro-2,5-Cyclo-
hexadiene-1,4-dione (Chloranil).
Triangle Laboratories, Inc.
December 15, 1989
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TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
RECEIPT OF TEST DATA; DOCKET #44552

Hy-FILE
Fiche #
40-9093464 55 FR 21934, USEPA (1) J 5,5J5;7/
TSCA Chemical Testing; |
Receipt of Test Data.
Action: Notice.-
May 30, 3990 [44552]
[Crossreferenced to A,(15)]
40-9093429 A and D International, Inc. (2) 524923
N
Letter from C.K. Gupta to J.\%ujzzﬁ7)
Sarrtorbu EPA ’
April 13, 1990
Enclosures:
(1) Analysis of Samples for the
Presence ¢of Polychlorinated
Dibenzo-p-Dioxins and Dibenzo-
furans by High-Resolution Gas
Chromatography/High~Resolution
Mass Spectrometry on Chloranil.
Triangle Labs., Inc.
April 11, 1990
(2) Sample Data. Triangle Labs., Inc.
Aprid 3, 1990
(3) Sample Data. Triangle Labs., Inc.
April 6, 1990
(4) Calibration Data. Triangle Labs.,
Inc. ' .
October 4, 1989
(5) Document Control Papers. Triangie
Labs., Inc.
Hy-1
-4 /

QoB65 39



TSCA SECTION 8(d) AND 4(a)
HEALTH AND SAFETY DATA REPORTING
TESTING OF CHEMICAL SUBSTANCES AND MIXTURES
DOCKET #83002 - POLYHALOGENATED DIBENZO-p-DIOXINS/DIBENZOFURANS
DOCUMENTS RECEIVED FOLLOWING DECISION OF JUNE 5, 1987
RECEIPT OF TEST DATA; DOCKET #44552
Hy-FILE

Fiche #

40-9093429 (continued)

(6) Polychlorinated Dibenzo-p-Dioxins
and Dibenzofurans GC Column
Performance and Retention Time
Window Defining Mixture.

January 10, 1990

(7) Data User Manual. Triangle Labs.,
Inc.

(8) Analytical Procedures for the
Determination of Polychlorinated
Dibenzodioxins and Dibenzofurans
by High-Resolution Gas Chromato-
graphy/High-Resolution Mass Spec-
trometry for Chloranii. Triangle
Labs., Inc.

May 1989

,//

40-9093394 Chugai Boyeki (America) Corporation (3) ;’524812

'

Letter from R. Tanaka to C. Elkins, EPA
December 26, 1989

Enclosure:

(1) Test Results of the Seven Samples
of Chloranil Selected for Analy-
tical Testing. Triangle Labora-
tories, Inc.

g - 2086, e
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FILE

B2(39)

Bia(1)

B, (40)

By (51)

By (42)

By (3)

30.

31.

32.

33.

34.

'35.

POLYHALOGENATED DIBENZO-p-
DIOXINS/DIBENZOFURANS #83002

USEPA, OW, "Ambient Water
Quality Criteria Document for
2,3,7,8-tetrachlorodibenzo-
-p-dioxin." Washington, D.C.
EPA 440/5-84-007. 1984,

USEPA, ORD, OHEA, ECAO.
"Health Assessment Document
for Polychlorinated Dibenzo-

-p-Dioxins." September, 1985.

USEPA, OSW. "Health and
Environmental Effects Profile
for Tetra-, Penta-, and
Hexachlorodibenzo-p-dioxins
and Tetra-, Penta-, and Hexa-
chlorodibenzo-p-furans."
August, 1985.

USEPA, OSW. "Health and
Environmental Effects Profile
for Brominated Dibenzo-p-
dioxins and Brominated

Dibenzo-p-furans." August,
1985.
USEPA, ODW. "Drinking Water

Criteria Document for 2,3,7,8-

ByTetrachlorodibenzo-p-A
dioxin."————___J
March, 1985.

USEPA. Economic analysis of
proposed call-in under TSCA
section 8(c) of allegations
&\ significant adverse reac
{dns for chemicals poten
4oy ORtaminated with
paryhaTogenatred dibenzo-p-
Siexdtms—amdt~pewhalogenated

dibenzofurans.
OPTS. October, 1985.
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FILE #

B a(2)

B, (53)

36.

37.

POLYHALOGENATED DIBENZO-p-

DIOXINS/DIBENZOFURANS #83002 DOCUMENT _#

USEPA. Economic analysis for 40-8593015
requirement under TSCA

section 8(d) for submission

of unpublished health and

safety studies for chemicals

potentially contaminated with

polvyhalogenated dibenzo-p-

dioxins and polyhalogenated

dibenzofurans. October, 1985.

Versar, Inc. List of chemicals 40-8593092
contaminated or precursors

to contamination with inci-

dentally generated polychlori-

nated and polybrominated

dibenzodioxins and dibenzo-

furans. EPA Contract No. 68-

02-3968, Task No. 48. 1985.
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. HEADING FILE # DIOXINS/DIBENZOFURANS #83002C DOCUMENT #
Albro, P.W. By (1) 1. Albro et al. "A radioimmuno- 40-7993020
et al. assay for chlorinated dibenzo-
p-dioxins." Toxicology and
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MACCOC?7 4 October 1968

. MEMORANDUM POR RECORD

SUBJECT: Press Releasa on the Herbicide Policy Review - Background
1
1. A background briefing for selected correspondents was held at 1500

hours on 20 September 1968. The press was represented by key correspon-
dents including CBS, NBC, UPI, AP, New York Times, Washington Post and BEC.

2. The Mission Agenclies were represented by Mr. Eugene Rosenfeld, press
representative of the American Embassy, Mr. George Anderscn, Political
Military Office of the American Embassy and Colonel John Moran, Chemical
Operations Division, J3, MACV.

3. Mr. Rosenfeld served as moderator of the background briefing., He
opened the briefing by stating that comments by the press would be at- -
tributed only to the U. S. Mission, Saigon. He requested that questions
on management and economics be directed to Mr. Anderson and questions
on technology, effects, and military operations be directed to Colonel
John Moran.

L. The important queries of the press and responses thereto are outlined
below: ‘ .

a. Question - What is the purpose of employing herbicides in South
Vietpam?

Answer - One of the most important problems in combat operations
in South Vietnam is finding and observing the enemy in this nation of
65,000 square miles of area which is over 1/3 forest and jungle. Defo-
liating herbicides have the capabliiity of improving the vertical visi-
bility from 70 to 90 percent in 4 to 6 weeks. The improvement in visi-
bility lasts for 12 to 16 months. Horizontal visibility is improved
from 40 = 60 percent. Thus, militarily important terrain features such
as enamy and friendly lines of communication, enexmy bese areas and avenues
of approach, and friendly defensive perimeters are treated with defoliat-
ing herbicides to maintain surveillance of the enemy in these key terrain
features, and to bring fire power against the enemy should he attempt to
employ his forces in these areas. Crop destroying herbicides are utiligzed
to deny food to enemy units in food scarce areas remote from population
centers, This action causes the enemy to utilize combat forces for the
production of food or the transport of food increasing his logistical
burden and lowering his morale,
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SUBJECT: Press Release on the Herbicide Policy Review - Background

Previous newspaper articles have discussed crop destruction on the macro
or total country basis; this is not the intent of the program. Crop
targets are destroyed only in the vicinity of known enemy units located
in food scarce areas in the upper highlands of South Vietnam. Thus crop
destruction should only be analyzed on the micro basis., No crop destruc-
ion missions are conducted in the agriculturally rich delta area. Very

.. few crop destruction operations are conducted in III Corps and those con-
ducted are in mountainous areas of the northern provinces of this Corps.
Most crop destruction missions are conducted in the Western provinces of
II Corps and the Southern provinces of I Corps. The crop destruction pro-
gram is conducted as part of the total food denial program. Other crop
denial programs include selective harvesting, storage, and distribution,
cambined with constant policing of the avenues of commerce to deny food
to the enemy. In 1967 herbicide operations were credited with destroying
120,000 tons of food - 80,000 tons of rice and 40,000 tons of broad leaf
crops. This represents only 1 percent of South Vietnam's food producing
capability.

b. Question - Are there not many claims in connection with the pro-
gram and if so what is the amount of these claims?

Answer - This question was answered by Mr. Anderson who stated
that there are claims in connection with the program and payment is admin-
istrated by the GVN. However, there is no information available on the
amount of these claims, Colonel Moran then explained that claims are al-
most an inherent part of herbicide operations throughout the world since
herbicides are used so extensively in industrial and agricultural opera-
tions, Colonel Moran noted that in 1959, 85,000 square miles in the United
States were treated. By 1965, this treatment had grown to 185,000 square
miles, These treatments included vegetation control along railroad lines,
power lines and forest reserves, Of particular interest is the commercial
treatment of deciduous trees of the woodlands of the south to accelerate
the growth of pine trees. Most of the above treatment is accomplished
by aerial spray. Treatments of railroad lines and power lines are es-
pecially notable for producing accidental crop destruction elaims. 1In
1967 industrial and agricultural herbicide operations in the United States
caused claims amounting to approximately 100,000dollars in the state of
North Carolina alone. It is interesting to mote that in 1965, treatment
of herbicide in the United States represented nearly 5 percent of the
total area, while treatment of South Vietnam in 1967 amounted to only ap-
proximately 33 percent.

c. Question - How effective was the ecologlical study by Dr. Tschirley?
Was it not conducted mostly by air?

Answer - The ecological study by Dr. Tschirley is being relsased
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MACCOC?7 4 October 1968
SUBJECT: Press Release on the Herbicide Policy Review - Background

today and your comments and conclusions can be drawn from that study
which speaks for itself. Much of the ecological observations were made
from low level helicopter flights, however Dr. Tachirley and ecologists
and foresters from the Biological laboratory, Fort Detrick, and USAID

~were inserted into several areas of III Corps where ground observations

" of herbicide areas were made, It is believed that these insertions were
adequate and contributed significantly to the general body of knowledge
of the effect of herbicide treatment on the ecology of SVN.

d., Question = What do the field commanders think of the herbicide
» program?

Answer - The field commanders have reported that the herbicide
programs assist in providing improved observation on enemy LOC's, avenues
of approach and base areas and assist in securing our own 1LOC's. They
continue to recommend targets for treatment in various militarily impor-
tant areas of SVN,

6. Question - Are these materials toxic to man, animals and insects?

Answer - We have no knowledge of any instances when herbicides used
in SVN have been harmful to man, animals, fish or insects. All herbicides
used in SVN are used extensively in the United States and the rest of the
world for industrial and agricultural vegetation control. They are gen-
erally no more toxic than aspirin. It is possible, however, that the
lack of vegetation resulting from defoliation operations may cause some
animals to migrate to other areas.

f. Question - Are the agents persistent in the soil?

Answer - The agent used for crop destruction persists in the soil
only 24 - 48 hours, after which the field can be plowed and replanted with
expsctation of greater crop yield due to the weed control provided by the
herbicide treatment. The defoliation agent persists in the soil from
2 - 4 months., During the ecological study actual soil samples were taken
to determine persistency and the above persistency data were substantiated.

g. Question - What part does the GVN play in the managemon£ and con-
trol of the program?

Answer - This question was answered by Mr., Anderson who explained
that the United States supports the GVN in this program. No targets are
flown without GVN approval. That is, the GVN initiates the military opera-
tions order to attack the target. Further, all herbicide in-country is

' 3 2039
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~ SUBJECT: Press Eelease on the Herbiclde Policy Review - Background

under GVN control and issued from GVN depots on a mission by mission basis.

5. The background briefing lasted one hour. At the close of the briefing
the CBS representative stated that the Herbicide Program was completely
supportable and should bs told to the people of the United States. He
stated that it was a good story and requested that a tape along the lines

“ outlined above be made for release in the United States, Mr. Rosenfeld

answered that such a request would be pursued with appropriate officials.
After departure of the correspondents Mr. Rosenfeld stated that the back-
ground briefing was a camplete success, noting the excepticnally thorough
knowledge of the program on the part of the participants.

6. The BBC representative indicated a negative attitude along the fol-
lowing lines:

a. Dr, Tschirley's report stated that it was a bad time of the year
to conduct an ecological study.

b. The observation in the study had been conducted mostly from the
air. '

c. The effect of herbicide operations on the water table had not
been properly researched.

Other than the above no other correspondents appeared to have a hostile

attitude toward the program.

JOHN MORAN
Colonel, USA
Chief, Cml Opns Div
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@ THE DOW CHEMICAL COMPANY

MIDLAND, MICHIGAN 48640

9 July 1968

SUBJECT: HERBICIDE M-3393

The enclosed data covers a herbicide developed along the
lines of research work done at Ft. Detrick, Maryland, to
produce a herbicide more effective than those now being
used by the military in Vietnam and other areas.

The document contains technical data and economic evaluations
so that the need for a large scale field trial for this
product might be properly judged.

It would seem from the data presented on this product, M-3393,
sometimes referred to as Super-Orange, that serious considera-
tion should be given to a large scale test. This test would

prove beyond a doubt, in substantiating the data, whether or

not this product would provide an adequate substitute for existing
herbicides or be a satisfactory alternate for those currently

used.

Your study of the document is more than appreciated.
Yours truly,

A. P. Beutel, Vice President
and Director of Government Affairs

1sr
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INTRODUCTION:

As a result of the Joint Industry/Military meeting in

May of 1965, relative to enlisting industry competences

in helping to solve problems connected with the conflict

in Vietnam, Dow introduced TORDON® to the Department of
Defense in a series of meetings starting in August of

1965. The first meeting was held in the office of the
Director of Research and Engineering for the Department

of Defense. Dr. Chalmers W. Sherwin, Dr. Nicholas Samaras,

Mr. Ted Hayward, and Dr. Charles Minarik represented D.O.D.

Following these presentations, iL was cuggested by D.0O.D.
that Dow take the TORDON message to tae iiei. in Vietnam.
Mr. Clyde Bryant and Dr. Keith Leasure of Dow subsequently
spent time in Vietnam and in T.ziland reviewing the
possibilities for use of this new nighly active herbicide.
In theilr discussions with the Field Commarders, it became
obvious that TORDON 101 MIXTUKE (a commerc:.. formulation)
would £i1ll the need for a product to be use¢d in situations
wvhere Orange was not completely satisfactory. Foliowing
this action, TORDON 101 MIXTURE (or White as it was then
called by the Military) was used in operational quantities.

In August of 1966, Dow proposed to severa. groups in the
Department of Defense that o0il soluble esters of TORDON

could be combined with Orange to make a broader spectrum
potentially longer lasting defoliant for zeneral use in

the theatre of operations. D.0.D. suggested that

evaluations should be made at an early date to examine

the potential effectiveness of this combination. It was
mutually agreed that it would be dedirable to have some

small scale evaluations conducted in forested areas

similar to those in Vietnam prior to undertaking an -
nnonrational evaluation. ;h5%59§r
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Several combinations and ratios of TORDON ester with

Orange have since been evaluated in numerous tests in

Texas and Puerto Rico by the USDA with ARPA funds.

Tests were also conducted in Hawaii by Dow in cooperation
with Dr. Minarik's group from Fort Detrick. Later, tests
were also applied in Malaysia in a land clearance operation
in cooperation with the International Rubber Research

Institute.

During the August of 1966 discussions on this new product,
D.0.D. suggested that if small scale field evaluations
vwere favorable, Dow should come back with a proposal in
regard to moving this product into operational channels.
Consequently, we have asked for this meeting with you
today to present the informatiom we have to date and the

proposal.
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g 'MEMORANDUM OF MEET):NG _ W 2y

'Januafy'16¥l7,.l979 .

Between: EPA Dioxin Implementation Plan (DIP) Collaborators

U. S. Eavirommental Protsction Agency (EPA) -
4th and M Streets, SW
- Washington, D.C. 20460

: iFDA represéntéd by' David Firestone, Ph D.
.;r-ickﬁ' e HEF-147

Attende=8: See attached Liét_g£ Particinants. Dr. Patrick O
ticipated in place of Dr. Meselson; Drs. Moore, Spaulding and o
21d not attead. - .- | : _ . 1

Observers (Incompleta list): Jerry 3urke, James Sphon, FDA (firstc day

‘only); Lester Brown, House of Representatives Oversight Committee; Dawid

.. Graham, U.S. Forest Servica; Anthony Malanoski, USDA; and Ms. Marian )
Pa.&s Rachel CarSon T'ust.' In addition, an NBC-TV news team was presant. .

—
[
-
>

SUDJECC. Diow4“s .:'

-

égenda: Seo attached Drait Aoepda._

-The meet*“ﬁ'was convenad by EPA to discnss tha resuTts of a Meath ) :
Validation Study, analytical criteria for TCDD (2,3,7,8- tetrachlo;cdi% : |
- . bemzo-p—dioxin) determination, use of 37¢1-1abelled TCDD to fortiiy ' - '
' . envirommental samples. to check racovery during sample cleanup and '
et pbtantial_sources~fcr'TCDD contamination of environmental samples.

Z:Suzmaif OE'Héefing-

. . - . J . T
.o S Gl "

:;"Vér4aus asuec~s of an Tnta*laooratc'y-“ethod.Valldation S“Ldy for TCDD

. -..were discussed. The major participants In the Validation Study wers o
T:JUr4g“t.Stata-UniverSLEY {(Dr. Tiarpan), Dow Chemical Co. (Dr. Cruz—att), o Lot
"'+ “and the University of Nebraska (Dr. Gross). TCDD-fortified samples R

R -

.. {beef fat and buman milk) ware extracted at the EPA Pesticide Mcanitoriag R g

Laboratory,: Bay’St. Touls, Mississippi, using a standard "acid-base! procedu?e R e
"+ developed at: that laboratory'several years ago. Pooled extracts were -sub— £
-+ divided and ‘distributed to ‘collaborators who performed the GC-XS agalyaes _ ;i

[
-

accoLdLng to. i_div_aha‘ pfotccols and_doaehding upon.the aval_aa;? Tass

1854

(3

;:_Laboratorﬁes.rece;vad:~“1tipla sta“da*as equivalen_ ta 0 9; 25, ~9 an d
"7 81 ppt-fortifications as well as! sinzle standards at 0.5, 1, &, 16, %6 '

Sy

';‘:
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and 64 ppt.. The laboratories also received 26 sémples each of extracts
. from beef fat and human milk, fortified prior to cleanup with TCDD over
the range mantioned above. " - -

- T .'s._‘ . T - -

- The- results of the study sﬁowed tbat the methodology'was un5L4taol for,
" detectlng and, quantltating TCDD in beef fat and milk samples with less
’4 than 9 ppt’ of.TCDD. In addition, the reliability of the methodo1ogy
" not established for quantitation of TCDD in human milk. . The resulis -
. r demoustrated that EPA is currently unable to proceed,: usiag this me- . - -
"thodology,vwitn its Human Milk Sampling Project (analysis of human ailk
. samples fromi2,4, S—T use’areas-in the Pacific:Northwest and from sPaci—'

“." fic control. areaS), because expected low. levels of contamination of - -° = -7

bnman~mi¢$ requi;e detect o a_d q_antltatlon of &CDD in Lhe ranga oL T

[ . e e e -

. - PR .- w e e . R } . _

fAltHOUOh tHe val*dat*on sLLdy was concernﬂd with d°t°ct*nn and GL_““JtéCiOH

U~

- . of TCDD signals by mass spectorﬁ_- > no effort was expended on considara— ..
... tion of the problem of TCDD confirmation (definition of criteria fcr

. ftion'oz.TCDD _can be' carriei Out).

__._ _-, e ., ,_:,.;.. _.-.. - - .- - ,-.-_-_ el TEENT L o~ o0 - - LI

Héss spect;cmet*ic analyses'oL sample extracts were not p forﬂed usk_g
uy a speciflc protacol... Thls was demonstrated, at least in part,. by an ..
- average 50% recovery ‘of TCDD in beef fat extracts by labs A aznd B {rasults -

8% Ieccverias.or "TCDD. %n.the beef. fat extracts by lab C (U. of Hearas»a, e

D ratio mathod '~ measu*ement of MS s&gna.s at.m/e 322 ( ive»;CDD) and =/e

-

: Tn;“ay,“197x, environmental uses’ o-_2 4, J—T
#é*a resi£' teﬁ tc ;c:eét a;e,s,_rice gruwing and‘zi nts—o:~way- Iz

To e, _Jal?' 1974 EEA.ulgndbew from tﬁe hea*ing,‘raLge17'ba—w'

lcause: of‘thé-&navaxlabil_ty‘or'uetnodolovy for detecting and quantita

: ting TCDD.-imx the lower'ppt range  with confidence. . The.agency.;nit*a“ec
tha Dloz.z Implementat*cn PTan (DIP) in.September1974 to develop acd -

tna envi:oc: bal o

P

"% confirmation, and determination of the Tcwer limit at uhﬂch confirm T

cor*act~on for ‘loss of > Cl-labelled TCDD durilng cleanup mada by the vrlg-fl

Cwere ano*recLeﬂ for. Toss of 37CL—TabelTeA TCDD during cleanup) versus - - - -
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samples wera collected frcm the ’-’ac1fic Norx.hwest (where 2,4,5-T is usad)

and two other ‘areas. Twenty sanples each were collected from Norrth Czli-—

fornia and Oregoun, and 18 samples were collected from: the ‘state of Washing—
;. ton. .Twenty two samples wera obtained from an urban area where 2,4,5-T

- | was not used for 2 years (Santa Cruz, California) and 25 samples wara ob-—

tamed from the Ancborage Alaskc. area uhere 2 4, 5—-’]2 is not usad at 21l.

- _Cleanup of tne Samples was begt_::v. at. the EPA Pestic de \{onll_orlno' Iabora—-
..tory‘., T:'_iIty of the samples were initially fortified with 10 ng of 37C1-TCDD
_— per 10 ¢ sampla to.check recoveries during cleanup; additional sa a=ples ware
fortlfled wi.th 2 5 ng of - 37¢I-TCDD to-reduce the.level of native TCTD con—- . .'-_'-..,:-_'.i.
tam:b:.ation Ircm the 7Cl—TCDD s;.andard : s_ince Lhe..standard was. not “isotopi-~ o
_CallY pura- cL - . T . i . - -

_:HS analys:f.s of extrac‘.s of the hL__.an m,.lk. samples wcqu Drooaa ly ba fu—-" - .- o
__tlle at pr;sent,. “Sincethé ‘meth odology ‘to be used for an_a"ya,.s of the nmilk. o
‘samples (sen addltional d"SCLSSlQu below). wa s found not to be seaxsitive- - '
: enox.gh for- mean:mg*’ul analysis of the milk samples. Thus, the rasdg_.s of
the. Inte_.laboratory Method. VaL.dation Study fcr TCDD d__scusseé e

Paciflc. Nortowest indlcagaa t'aa:
pot was .required. ) |

...._._ . - L. o .

lcgy bv EPA Collaborators e . -

i0

'_" . -y ’ ~-- - - -

_ Dr. Crummersz s
(‘Dou C‘-‘em_caT Cc )_remarkad tha" Dcw has worked to i::rp'fove cleanun pro— -
ner;c' ...a*'hodology to, analys:.s— of fish and.particu— - -7
Iag.e_ matte. frm c*mbustiom orocesses.; ;'We pointed. out: t"xa.. ES Tarza e o

P

ber: c£ TC.'.DD Jmers- a_ra f:o:'be c:m.d: 4x combustion. products. Dr. Seadoif . .1 -

.*‘.:F deveTOm.ng Lnnrmred proceduzs=s Lar- cLiT L
cleanup' procedure L*.do?' &zvalop- )

‘GC—Z'IS is t.sad to anal)*ze.t"xe extrac:ts-'
"-',.ntand& to*‘dﬂtec.._loss-. naa__. l :PDE: cf TCDD?.'l

;.a'*““ a::e c:c:nog.ete_v re.soIVea‘bv high T
tiomt¥S. - Ee noted- thaT - T U TRl
j-eLa"‘*v&.Ly'_i_meQSLve Tow :

_.\.u..
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Dr. S‘1 doff— not_ed that the schme using callulose gauze current]l ly gives
;Z' only 30Z recovery efficiency, but hoped that this would improve with core
‘experience. He noted that 2,3,7,8-TCDD was not strongly bound to nmilk

- .- so that. neutral proc_dures (p:.oceduras not requlrlno' use of ac:ld or basea)
:«ould be satisfactory for cleam.z). o : -

St - - - ..

Dr. Gross (0. of Néﬁ raska)’ observed that the acld—-base cleanup p‘f‘ococ'.""e
“of Dr. Dupuy .{EPA Pesticide I'fon__tormc, Laboratory) provides 70-80% re—

- _-.__'coverlas of TCDD. mth lSZ standard devidtion. Dr. Firestone noted that .
Af other dioxins. Were to be analyze.d :’cold alkali. treatment could be Lsod
Tfor sampla-'dissolution' s:f.nce hot alkali rapldly dastroys 'some dio <i_.s. )

T Dr Shadof: continned with' a d*’scuss:.on of t‘xe-pkof‘ocol L.sed by Do::(l'.ab 3) NI
L for MS- analysis of sanmle: extracts ino- the Interlaboratory Method Valida- .

,tion ‘Study’ for: TCDN" (analysis.of standards and milk and beef fat extracts .
prepared_a -.‘t“ze- EPA Pesticide’ \{cnltm:ing Laboratory). 'He said that extract -
. i’solutions in glass ampoulés wers tramsferred to & small Vial, 'évaoo*atad te T
- Liyindryness, takeniup - im. solvent (lO }11} and analyzed by high.resoluticn _ T

3
s

;

"(9000 - resciyiag power)iiA. portion of extract'solution was examined ac '*/e .
: 7(0:3. mass.unit sweep 12 extiact. solution was again evaporated to - T T
dryness:-' éndf-_tizikexi.-;up ;toL‘;-athHer_ Taoum volu...e and-a portion of extract | . -:
“iwas then examinedat; m/e 3205 The' standards provided by Dr. Dupuy waza - 7 .77
uéed’ to cal:.brate the pass sp;ct&omater, and the data reported for vari— B

7Cl—_—TCDD_ recovary.. The szmpla

"lt:d'en, in.'tn,._._sémo’fes anzlj*=d by T:\i:'._-.f "r_r=ctsi era taTcazz from m.e—‘-"
AT ' tved zadiad; z_lim.ot ramove::’(usiﬂg a 50 g1 svringe L.o‘
u_é.csu:e- the: samplar volnme) By Gne m:ar"az: of: th& samnle- was. inj ectad in~
Fot the: n:ig_m resolutic:rf Tass spectrumeter- aad’ Jﬂr of: the sample was x:er_
'or furt:net uéé as. IEQUI.,.\.E&-.-—' Facsm.. calm GC’ was useo‘. with an XS 5@

s LTS .

h:.gn resolux._on 1nstr1,.,ent sweaolng ac*oss 'q narrcm Eass rang (pe_

. BE

"l

ot
i

K

J:-a't_.cz._cf Lenamé A\GJD s:Lgxal (3[3_322} va*sus tha m"a-’*ﬂ'
:i*’»“:azam? cI‘ 3?C1’-J“CDD *sigr.aff ("'[e' .128)4 was "et;er:..nf ea-.

L

e n

i

(O R

"D‘r’ at::arcteﬂ:‘ an_ t:;_.o' U' ‘of Na L_._SG' i
teccve*‘ies or 70~—80'*IJ |
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Dr. Gross séid that the sensitivity'of his MS ipstrumant is better than E
the detectlon limit observed with samples (50 fentograms of TCDD can be
detacted with the MS 50), but interfaring peaks (PCBs, DDE,. etc.) pro-

. ‘duce 51ghals wnicn overlap the TCDD peak. Thus, adequata cleanup is most

} ‘important. He noted that an interferinc peak in a Japanese herbicida pro-~ - -

©.°. cuced a. "TCDD—ll<°" signal which required 30, 000 resolving power to sepa—~ ~

o uoioTate the slgnal from the TCDD. sigral. He noted ‘that the FPA 37Cl.—-'CDD

.. - stzndard contained =z samll amcunt of native TCDD (L 1Z), but this pro— ST
'w;.duced about allz signal at 322 due.to the im erfect labeTLng- ' IR

: .-Dr. Gross sa_d that he_coLLected “For. the 322 51gnal due to the 3701 TCOD

; Z‘Z,E‘Standard.n He noted.that with the ratio method, .one rtelies on the fact
. . .-...that no -inkerferenca’occurs at.m/e 328 (rhe 37C1~TCDD peak). . However, a
S rECB.molacu,a; ion.intﬂr;erenca‘occurs at nfe: 328 (due to nepgacq.ofcb1r~_' RIS

.. - phenyl). requiring 44, OOg resolving powar,ts sepatate the “heptachlorobi~- :;"ﬂf'f7
- vhenyl signal. from the.. Cl-ICDDO-signal. ~.Es'noted:chat.the heptachloro—- = i ..y
- }c bipneny1 elutes. ahead of. TCDD on a.packad columa; with:pcor rﬁsoT&tW”“ S
. -+ from LCDD recoveries would -be~over 100%..-He addad that 1f the C1-TCDD R
. -had = 0. SZhnatlve TICDD - 1mpur1“y; ‘then 2.5 g & 7Cl—-TCDD added to sampla) - -~ -
~X 0.006 =15 pg (10, g sample) [’ Therefore,. Lba detection limit would_pe ; .
. aboutr L:5. ppt due. to-the: presence of. the native TCDD.in.tn& 37C1—TCDD ia- .-
‘ternal’ standard._ Houever, inta:ferencas diue to ion_si nals at. the exact. T
‘mass ‘of native: TCDD: pravent goino to.tha 1.5 ppt. 11m+t resulting frem - - ';’ :
~JAnterference due only ro the 37 C1-TICDD internal standard. Dr.- Gross _- - T S
o added.that be.usually'used a IESOlVIhc power of 11, OOO+1OOO-J‘ R )

~ e ,--\

,(”A.vestic.de Hon;foting-L_borato*y, -Bay- Stq Touisy H;ss*ssippi}.___;
reviewed the: prcc=*ur=s and clkazun tachniques used 1""or:'1::‘:eaz-u:at:ion and | o
dls*“inuticn of samul° ex::acbs for‘HS.analysis,. ‘Dr..-@'Reefe described - . s
=tho steps ik cha ncctial“pkocadurp develoyed by him andused to examisza g - -

ei numhe: oi 7°k.sama7.s. nEe-nated t“at he Lsed ai.ecf probe XS azn _fz;,ii

said Lna; he,” .
scme Séveso..
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-Memg, of ‘Ito., DIP/Dioxins . '.; ' . 5_- L L.

hat the data supplied to EPA was not corrected for 37C:L—")‘:CDD recovery. e . L
added that a new '"scan" capability was available (stepping znd scannin g at
10X/sec) so that up to- 4 peaks could be analyzed with more residencz time o
T at m/e 320 and 322 versus un/e. 326 and 328. He saigd that capillary gas =~ "
cmometooraphy was mpr"ctn.cal for enalysis of large numbers of ext).acts.‘

-’~.. ~ -
s N, _s.- ; -. N .. ..‘\__... .._ R R

Rooert Harless (r.PA. Research Trle_n le Park ‘N.C. }, discussed his recent ST

‘W-ork invelving development: of ‘methodology -for various samples Including fish
. sa.mp1es- .-Her said "that  the EPA (acid—-base) cl ea.nup method was’ satisfactory = :
__‘_ for most. sanple preparation 1f doce with care.. He noted that sample cleanup LT
‘must be very good for analysis of” sauples “centaining 1-20 ppt | of TCDD. o R
.He observed that t'ne KPA samule of 37C1—TCDD (useéd as internal. standaJ. d)
‘was conta::_.nated with 1 pgiof " 'dative" TCDD pex ng of Sample;. 58 a. .- ...
com:ecd.on is requl_ed.. He saicl that he is using a Varian 311-A mass e
s snectro:zef‘er with a. cap"llary column gas chromatograuh ;anid he-~was ables |
"j to; -detect as” Yow, is sub- pt. dmounts of TCDD.witi suita ble sample élean— . - .
-7 4p..- Mr.iBarlessi observed that BC3 is the predom,.nant interference, and =
'said that capil..ery colms, mich, mproved of_ lat aIfaLd nigh reso'lx..—o-_-,.
" tion for elmmatlon of., interterenc.es. - oy

.- aplf T
.'.'-,.—\....“_ A ;_. a2 -

S tnat. he could’ per
seidhy semule——m &upl_ca‘.e',, 'a;alyz:mo- up to-8-fons’ per: ‘sample.-’ Since-
_nm"ti?Te, iom- ecan._lng: reduces se_sitiviry,_ it vas ‘used only: for con_n:-;
“mation of .TCDD. in samples c.onta*f“no more ‘that: lOO Ppt of TCDD—~ Thus,.
highl} contaminated samples were mom.tored for ‘fons due to. loss  of COCl

as W"lT asg’ Fcz: the usm,..}_ :fons (tn.at is, the Z57,. 259 320, 32'7 and 328

form MS° anal}ses oF 4 sa.mples- pex: day,-.

B
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tooraohy on a 1ar0e Florlsll Colu:u:z and ch*omatooraphy on two' alumim _
columns. - He said that 2 sc-_mples per man per day can be p;eparad for "b
- analysi_s. ' )

.- - ~-.

Dr. o Keaf’e obse*’ved that m/e 320 and: m/e 322 valuas Tust. e in agrament -
" or the results: s"muld not be. reported. - Dr. Shadoff q_uestioned whether a -

'2 5 totL sign.al to. nofser ratio was sufficient, and prefered at least 5:1.,

slol_al to. n01se ratic. Dz:.- Shadom. notad that 10'7 resolut“fon. MS resules

1.
. B
4

-
ax
-
D I

LT YN T

’74 icnn'déiff'f“iff“

: l.-_ CapiI..aT‘y‘ GC-—«‘.S'u:Lth cor"ect retentlon .._:Lme for' ’T'C’DD .' - - X

- .22.._ Co~{njection of 'szmpla‘and Mdakive!’ TCOD s\.anda_.d. - ' O

.- -3::. Molecular-jon: Cl-isotope ratia COLTBEE ‘oo -t ~—~ e T S
Co(mfe 320 [ m/e 3227 to + 20-30-% ) i Crel gl o et L

Capillary column’ GC/h:Lgh resoluticn HS multipTe 150" monitov-z_ng re— Y

- spon_se (simg.ftaneous responsa for. element..Lpompos:. ion of m/e 320 ce el

' Auczit:r.onal crltaria far. conf"
< fish sa:nules a'r'a as. follows. .
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noted that a series of beaf fat (5 g) and human milk (10 g)'samplés; for—-
tified 2t 0, 0.5, 1, 4, 9, 16, 25, 36, 49, 64 and 81 ppt with TCDD, wers
~extracted at the EPA Pesticide Monitoring Laboratory and portions of
i pooled extracts were sent to partic1aatin laboratories.. (Dow, U. of Ve;
. 7= braska, Wright State analyzed rpost of the samples; some samples wera also
jfz;}analyzed by Earvard an thv EPA Eealtu Effects Laboratory, Research Tri-.;

o ‘The results demonstrated.that tne cle_nup and quantitation methodolooy was
fi,”"; not suitab1e for ‘analysis of ‘human milk and beef fat samples with less than

“tation. of" TCDD in human'milk was not established. ' Thus, it seems apparent

"'sinc5 expac*ad low'levels of“conta:inat*cn of human milk requirze detactiocn

v e o T R T

Dr. SaadoFL askad whegher it,was Do<51ble.to send samples to collakoratoLs
who uou_d apply theixr own cTeanLo a*occdures. Dr.<Fi:estone said that a

a11data ‘a sultanle procadu_E‘c=uabIa of determining 0.:1-5 ppt of TCDD in
'nbuman nilk samples,

naed for various: ”CDD stan a;ds (TCDD lSOuEIS) which were currentTV i o
“unavailable, and reminded EPA and USDA. scientists that they promisad to -
T -allot” ;unds to the- Watlonal Cancer Institute program for synthesis of - - -
' ‘meaded a1031n standards-_ ho;eve “;a daua, only'FDA kas contributed’ -- -
¥ funds- to-the syn*hesis program. In addition, Dr. Firestone pointed ou;-7-:
tnat tha. EPA: In*a-labora;ory ethoc Va_ﬂuagzon.Study only- considered the--
dotec*+o and quantitat+on -ofr
'Ia: orJICDD conf**mation, al houg M. Harl.ss had discussed cx rerdia Lor
con* tiﬁn:unlch era;*anx*ed xz h.s 1acoratory to—soma.3¢mnles coa—

9 ppt'of TCDD.. ‘In additicn,’ the. r_*lability of the methodology for quanti- j:

}coordlnate& method:’ deveTopment'plan.shole bé drawn up- irmediately- to ..i;jff

-:Otherwisa, it was fruitless to procead with apa—_ S
lysis’ on E?A's hu.an mllk.samplas- Sy Figas;ona also p01uted to- thea ﬁ.uﬂf_

"CDD but gld.not‘add~,ss 1tself to- tne 3rob—-~':

_”tha? EPA 1s currently_pnaole to proceed. with "its Human.Milk Sampllng-ProJect;}




PRELIMINARY LIST OF PARTICIPANTS
DIOXIN IMPLEMENTATION PLAN COLLABORATORS MEETING

January 16-17,

Dr. Warren Crummett
Dow Chemical Company
Midland, Michigan

Dr.- Aubry Dupuy
"Environmental Protection
Agency
Bay St. Louis, Mlssourl

Dr. Michael Gross
University of Nebraska
Lincoln, Nebraska

Mr. Robert Harless
Environmental Protection
Agency

Research Triangle Park, -

North Carolina '

Mr. Robert Heath
Environmental Protection
Agency )

Wwashington, D. C-

Ms. Maureen Hinkle

Environmantal Defense
Fund

washington, D.C.

Hr. Thomas Eollaway }
Environmental Protection
Agency -
Washington, D.C. -
Mr. Edwin JohnsonV/
Environmental Protection
Agency .
Washington, D.C.

Dr. William Lawrence
Weyer Haeuser Company
Centralia, Oregon

Dr. Matthew Meselson
Harvard University
Cambridge, Massachusetts

‘Ms. Carolyn Offutt//

-Washington,

. Dr. John Spaulding/

i
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Dr. John ¥oore /‘.

National Institute of :%§
Environmental Health Sciences B3
Research Triangle Park, %%
pat

North Carolina

=

Environmental Protection
Agency
Washington, D.T.

Dr. Edward Oswald
Environmental Protection
" Agency ‘
Research Triangle Park,
North Carolina |

Mr. Rick Reising /7
Environmental Protection
Agency

Washington,

D.C.

Dr. Ralph Ross !
Department of Agriculture ‘

D.C.

Dr. Lou Shadof£f
Dow Chemical Company
Midland, Michigan’

Department of Agriculture
Washington, D.C.

Dr. Michael Taylor
Wright State University
Dayton, Ohio

Dr. Thomas Tierman
Wright State Unilversity
Dayton, Chio

Dr. William GCpholt
Environmental grotechlon
Agency

Washington, D.C.
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DRAFT AGENDA {

DIOXIN IMPLEMENTATICN PLAN !

U.S. Envirormental Protection 2gency
Waterside M2ll, Focm 3906
. 4th & M Street, S.W.
Washirgton, D.C. 20460

January 16-17, 1879

Tuesday, Jenuary 16, 1979
9:30 AM T Intrcductory Comments - ' Edwin L. Jchnson
: Deputy Ass't Acmin.
' for Pesticide Programs . -

13.00 BM I Status of Dicxin Inplcmem:atlon Thomas Hollaway, Secticn Head
Plan . . Sgeci:;l'Pesticide Review Divisicn

A. Overview of Past Activities
B. Summary of Recent Develcmments
10-20 aM BREAR

11T Recent Develomments Under The
Dioxin Implementaticn Plan

A, Analytical Aspects

10:45 aH 1. Analytical Methcdolegy — Part 1 Carolyn Offubt : i

o ’ Dioxin Proiec: Manager, EPA i
11:00 AM 2. Analytical Methedology — Part 2 Collaborators ard Contrace

i : © ILaboratory Reports |
12:00 NO¥  LONCH | _ -
1:00 P ‘ 2. Analytical Methodology — Part 2, (Con't) B
1:45 ™ 3. Evaluation of Znalytical Eob Heath, Benefits and rField
Methed Validation Su_L_._j Studies Divisicn, ZPA

2:30 ™ BRFAK

2:45 4. Contamination of 3—ZCJ.—JI’CDD Collaborators and Contyact

' with Native TCCD Leboratory Reports
3:ou ® 5. Analytical Criteria for | Carolyn O*"ﬁ.tt, Dicxin Project
: TCID Determinations Manager, EPA

20906
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- '.L s Wednesday, January 17, 1979

III Recent Develcoments of Diocxin
Implemnentation Plan (cont'd)

B. Monitoring Aspeckts

9:00 aM 1. Pacific Morthwest Richard Reising
: Euman Milk Study Scecial Pesticide Review
v Division, EPA
9:45 AM . . 2. Sources of Dicxin - Collaborators ard Con’cf:az:t
" " _ T Contaminaticn . Laboratory Reports
10:15 2M BRERK
_ : (
10:30 A . _ 2. Sources of Dioxin Collaborater and Contrach |
. Contaminaticn (con't) Laboratory Regorts - r
11.:30 2™ _ . -3. Additional Monitoring ' (onllatorators and Contracs
: Studies ' Laboratory Regorts

12:00 2M NOCN LUNCE

1:00 = C. Use of Dicxin Implementation Harvey Warnick, 2,4,5-T
Plan Monitoring Date in the Project Manager, EPA :
RPAR Process . i
Hary Reecs ‘
2,4,5-TCP Project Mansger. |
EPA - ;
2:45 ™ BREAK :
3:00 ™ - - D7, Fulrre cf the Dioxin - Czrclyn Jffuitt, Dioxin '
4:30 M Irplementation Plan Project Manager, EPA s
%
i
£
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

MEMORANDUM OF TELEPHONE CONVERSATION
© January 18, 1979

Betwaen: Ms. Mau}een Hinkle
Environmental Defense Fund
Washington, D. C.

and: David Firestone,: Ph.D.
Analytical Chemistry & Physics Branch,HFF-147

Subject: Dioxins in Human Milk

Ms.  Hinkle called to relate to me that she was drafting a letter to the
Environmental Protection Agency concerning analysis of human milk samples,
one of the subjects discussed at the January 16-17, 1979 meeting of the
EPA Dioxin Implementation Plan (DIP) collaborators at EPA headquarters

in Washington, D.C. (see memo of meeting, EPA Dioxin Implementation plan,
1-16/17-79, D.Firestone). "Ms Hinkle was a participant in the DIP meeting.

The DIP meeting was held to review, among other topics, the results of
analysis of fortified Human milk-samples in order to validate dioxin
(2,3,7,8-tetrachloro-dibenzo-p~-dioxin} methodology for human milk samples
collected from donors in the Pacific Northwest and other areas.

Ms. Hinkle said that the results of the method validation study desmon-
strated that the methodology was unsuitable for analysis «f samples for

“dioxin below the 9 ppt level required for human milk samples. She-said
that she would make 3 recommendations in her letter to EPA:

(1) that EPA identify a Federal laboratory which would conduct con-
tinuing analytical investigations and would be capable of performing
required analyses; - _ ~

(2) that EPA establish 2 Federal laboratory to conduct long-term
dioxin research and also provide a team to investigate environmental

- episodes; and

(3) set up an expert committee including personnel from EPA, FDA, Fash
and Wildlife and a private laboratory (i.e. U. Nebraska; M. Gross) to
advise on matters involving dioxin methodology.

ad 7
David Firestone, Ph.D.

INoL (o)l
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~ HFY-3 §E1der)

Page -2- Memo of Telephone Conversation,

cC:

HF-1
RFY-1

Kennedy)
Novitch)

HFF-1 (Miller
HFC-1 (Hile)
HFF-2 (Schaffner)
HFF-100 (Kolbye)
HFF-140 (Howard)
HFF-141 (Burke)
HFF-144 (Sphon)
HFF-147 (Corneliussen, Kamps, Firestone)
HFF-300 {Quinn) .

HFF-401 (Jelinek)

HFF-420 {Williams)

NIEHS: Or. John Moore
USDA:  Dr. R. Ross; Dr. J. Spaulding

EPA: Mr. R. Reising; Mr. T. Hollaway; Ms.

Jan. 18, 1979

v

C. Offutt; Mr.

E. Johnson
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Dﬁcmasaru‘;u PE s ERECJVIVE ORDER 12338, BECTION §.%,
NARA, DATE Zw

BRIEFING NOTES FOR PRESENTATION
TO DEPCOMUSMACYV, 7 DEC 67

HISTORY

Started in 1962 - and has grown as shown on this chart.
AIRCRAFT -- HERBICIDE -- COVERAGE
To give an idea of what this means geographically the area

covered in 1962 - 1965 - and the present requirements. The rapid

growth in requirements for defoliation and crop destruction may be

the cause of some of the problems which we will discuss later.

PRESENT REQUIREMENTS

1967 - Approved projects which are presently being flown.
There are 66 projects presently approved which require 5, 350
C123 sorties to complete. - There are also 24 projects in the
approval process which, if approved, will require an additional
3, 000 sorties.

CAPABILITIES

Because requirements have always exceeded the capability to
deliver, herbicide for the program has been ordered on basis of the

ability of the aircraft to deliver spray sorties.
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On 23 October 1966 when the RANCH HAND Operation was

o}: 9% ‘3.."‘“
-.F'r'l"’-‘-' I

R Socibritiod ‘.mm pi :

being moved frﬁ
aircraft would delASh

e stated that 12

orties /day/aircraft.

On 20 December 1966 - MACYV stated the FY 68" require-
ment for herbicide will be adjusted to reflect a requirement for 11.9
million gallons based on 24 aircraft.

On 16 January 1967 - the detailed analysis of this require-
ment was presented to CINCPAC, and was computed on a sortie rate
of 1.333/aircraft/pay for 24 aircraft. This sorties rate was agreed
upon at a conference in 7th Air Force and was passed along as the
planning figure.

19 May 1967 - J3 requested eight spray systems to be used
in the UH-1 series helicopters. These systems have been shipped
from the manufacturer, and should be in Vietnam during December.

It is estimated that these systems will use approximately 96, 000

Y
]

gallons of herbicide per month,

13 July 1967 - T7th Air Force stated the 23 October 1966
commitment could noti:e met, and recommended a sortie rate of
1.0 sorties/day/possessed aircraft. A reduction of more than 1/4
of the planned program.

As a result of the 7th Air Force statement, COMUSMACYV

was briefed and on 23 July 1967 COMUSMACY stated that we cannot

let the sortie rate remain at the level 7th Air Force indicated and

J/ T S3AIHINUV TVNOILYN 3IHL 1V OBOHOOUdBIU

requested that adequate support be provided RANCH HAND operations

M/ a’%/ 65

to achieve 612 sorties/month. e




DECLASSIFIED PER EXECUTIVE ORDER 12356, SECTION 9.3

‘ - By NARA, DATE ZZ_{& ) ALATL

24 July 1967 - New herbicide requirements were.' sent to

CINCPAC to support 612. sorties /month FY "68'" and 864 lo.rties/
. month FY "69" and following years. This reflected the seven
additional aircraft at the same sortie rate as requested for the

17 aircraft presently in the program.

14 August 1967 - 7th Air Force said additonal support has been
given to the RANCH HAND Operation. Maintenance cancellations
were reduced, and still recommended a sortie rate of one per
possessed aircraft per day.

26 August 1967 - COMUSMACY stated that JCS has prepared
plans to increase herbicide production. Stated the difficulty in trying
to order herbicide on the basis of possessed aircraft. Stated that
additonal aircraft should be utilized in the RANCH HAND Operation
to maintain 612 sorties per month for FY "68" and to achieve 864
sorties per month for FY "69" a;nd the following years. This letter to
7th Air Force was answered by messages dated 18 November 1967
and 3 December 1967 which will be discussed later in the briefing.

4 November 1967 - 7th Air Force sent 8 message referring
MACYV herbicide requirements,as stated in July 1967, gave current
delivery capabilities, and stated that eight additional aircraft would
be needed in the herbicide operation to utilize the programmed her-
bicide, and stated that the resultant degradation of the airlift or
herbicide operation must be the decision of COMUSMACYV, 209 |9
LolT-36¥-88
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18 November 1967 - 7th Air Force gave experience factors

which indicate that:
17 Alrcraft presently assigned will give 506 sorties/month.
21 Aircraft would provide 625 sorties/month.
24 Aircraft scheduled for CY 68 will deliver 714 sorties/month.
28 Aircraft would provide 833 sorties/month.
Since July the requirements for herbicide for ground base
spray have mcreased greatly. 30, 000 gallons/month were programmed
but 100, 000 gallons were issued for this purpose in October and 200, 000
gallons were.iuued in November. As a result of this data we were
prepared to recommend that four additional C123 aircraft be converted
to the spray capability from the airlift and be used for the dual spray/
airlift role. At this time, a meeting to discuss this question was held
between the MACV J3 and General Blood of 7th Air Force to determine
the answers to certain questions pertaining to this recommendation.
On 3 December 1967 a message was received from 7th Air Force
referring to the COMUSMACYV Letter of 26 August 1967 and stating
that the requ.iréments of high priority airlift are too great to perrﬁit
any diversion of airlift capability, that Thailand based spray aircraft
should not be considered as possible augmentation of the 7th Air Force
herbicide capability, it is not practical to employ aircraft in a dual ¢
role of cargo aircraft and herbicide spray aircraft; that seven additional -

aircraft have been approved for RANCH HAND., These aircraft are

N Tl Lend
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RN AR-arar 2D hu s sena Y proTf ¢ A3

20913

. w..,.-.___...,u...rmm--q W 73;6 9[' 65

cory. | ¢ [ comims

"2

SIATHIUY TYNOLILYN 3MI 1Y 0IMNNMLIM

;
{
\\../

-

4



DECLASS|FIED PER EXECUTIVE ORDER 12336, SECTION 3.3,F/50Y/
By NARA, DATE Z%Z
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scheduled to arrive in-country between February 1968 and July 1968.

(AT

The message further stated that eight additonal UC-123 aircraft have
besen requested by 7th Alr Force, but the prospects of approval are
not bright. The CDR, 7th Air Force, concluded that the number of
UC-123s for herbicide spray will not be increased beyond the seven
scheduled for delivery by July 1968.

There are not likely to be sufficient aircraft to fulfill all the
requests for herbicide. Proven limitations of tempreature, ’.wind,
weather and distance to target make a 1. 0 daily sortie rate per aircraft
realistic. Recommended that 7th Air Force continue to be furnished
a priority listing of herblicide missions so that the available spray
effort may be best used to support MACV objectives. It cannot be
foreseen that all the expenditures now contemplated by MACYV in the
FY 69 - 70" time period will be within the capability of expected
airframes.

HERBICIDE AVAILABILITY

The MACYV requirement for 11.9 million gallons of herbicide
per year caused all civilian production of herbicide ORANGE to be
diverted to the military in an attempt to supply the RVN needs. Pro-

% curement of Herbicide WHITE Qas increased to substitute for ORANGE,
and we have now been assured that our requirements will be supplied.
On 31 July 1967 the Deputy Secretary of Defense approved the ORANGE

— expansion program. A combination of ORANGE production at a govern- g
\
2.0
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ment-owned facility with commercial tetrachlorobenzene production
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The government facility will be located at Welden Springs,

Missouri, The production will be 8, 000, 000 million gallons of

 ORANGE per year and will come on stream about December 1969.

PRIORITIES

During July when it became apparent that difficulties were
arising concerning the requirements for herbicide operation vs
capability to deliver, the nen_ior tactical commanders were lsk.ed to
submit a one-time evaluation of the effectiveness of area defoliation.
Each tactical commander asked for more herbicide support and made
these specific comments. Shortly before this evaluation, General
Larsen told me that defoliation is the best weapon I have, but I can't
get enough of it. In November 1967 during a conference at I1I MAF,
the commanding general stated his desire for defoliation in the Con
Thien Area.

Crop destruction generally has first priority because of the
seasonal nature ‘and the targets of opportunity. There was never a
question from the tactical commanders about the importance of crop
destruction. A recent RAND Study attacks the overall effectiveness of
crop destruction, but does not consider the subject from the standpoint
of the immediate assistance it gives the tactical commander. This

subject will be discussed later under problems.

- —
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Since the :equiremenil_ have always exceeded t.h.e delivery
capabilities, 7th Air Fox.-ce has tried to fly spray sorties in accordgnce
~ with priorities established by MACV. These priorities have been
determined by following the MACV Campaign Plan, and receiving
priorities each month from the senior tactical commanders. As an
example, 400 sorties have been flown recently into War Zone D in
preparation for a coming operation. This area will be well cleared
by defoliants and this will furnish an excellent opportunity to determine
the value of area defoliation to combat operations.

At present the highest priority is being given to the area around
Con Thien. This request by the Commanding General, 1II MAF in
support of DYE MARKER has been given such high priority that sorties
in other areas are being lost so the planes can be immediately available
at Danang when a break in the weather permits flying in the high priority
area,

During January - April 1967 the highest priority was given to
the area south of the DMZ. This area should be retreated and kept
clear because the FACs in this area have stated that defoliation has
been helpful in spotting ground movement.

PROBLEMS

Delays in processing Requests - greatest pfoblem in the
program. It is not unusual for three to five months to elapse from
202\
(P74 68
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the time & project is originated until it is approved for .execution.
It is not uncommon for ti:ele projects to be held at the AMEMB
~ for two months, and recently, USAID held projects for as long as
five weeks, These excessive delays together with the length of time
it takes the herbicide to work make the program very unresponsive
to any immediate .needa. These delays have caused us to try the large
area concept whereby large areas are approved for defoliation and
crop destruction without specific targets designated. Then when the
tactical commander determines that he has a valid target, the
coordinates are checked with JGS and MACYV and the project can be
scheduled for flight in a few days.

Recently, USAID has nonconcurred in this large area concept.
Although all CORDS and civilian personnel in responsible positions
in the immediate area agreed with the projects, USAID said that blanket

authorization constitutes a waiving, not an exercise of responsibility.

1
t

They said although they were sympathetic to the requirement for
shortening the lead time on authorizations, they contend that a change
in sign-off procedures will accomplish the same goal without an
abdication of responsibility. They held this project five weeks before
making this comment. Because of these unacceptable delays, one
field force commander has requested that the approval of helicopter

spraying be delegated to the field force commanders. General Vien,

“$JATHIYV TYNOILVN 3HL 1V GIJNCONJIN

JGS, has concurred in this change, and a letter is now at the AMEMB
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Rubber Danage - about April 1967 some frenchmen complained

to the AMEMB that herbicide apray had damaged their rubber plantations,
~ There had been some rubber damage because RANCH HAND planes had

sprayed out of target into and near rubber plantations. The claim
was made that damage had been done to 22 rubber plantations. The
AMEMSB organized a team to inspect these plantations. 16 of the
plantations were inspected, and evidence of herbicide damage was
present in seven plantations. The extent of the damage could not be
determined until the rainy season. This would give some indication
of how many of the affected trees would recover. In July 1967 the
AMEMB sent another team into the field to look at these trees and
the two specialists sent by the AMEMB could not agree on the results.

In spite of the differences in opinion, MACYV has agreed to
extend the buffer zones around rubber plantations from two kilometers
to five kilometers. It was empﬁasized that this concurrence in the
buffer zones was given to help alleviate a sensitive political situation
and to assist the newly elected government of RVN.

During this inspection and the following reports there was much
discussion of drift of herbicides 2nd drift of the vapors of herbicide,
These points were never proven, but AMEMB has now proposed a message

to SECSTATE stating that significant damage has been done to rubber

trees, and has explained the questionable drift issue as a reason for

the damage.
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presented for damages. She qaid that it appears nnlike.ly that any of

the farmers will be comi»ensated b_e?uuse the petitions were a.ut.oma.ti-
cally shelved. She said the inspections to obtain proof of damage by
defoliants are very difficult because of the lack of experts to investigate
and the bureauatic red tape. She stated that undoubtedly, military
benefit was derived from the defoliation, and undoubtedly, defoliation
undercut GVN RD 'progftms. But what was missing in this situation
was any hard-nosed weighing of the one against tixe other,

Ambassador Locke directed that this situation be looked into,
and it was found that 3000 petitions did not exist. Some claims for
damage, although they had been held up for a while, are now being
processed. Several USAID agricultural men had looked at the crops
where damage was claimed and there was no definite conclusion that
the damage was caused by herbicides. An inspection of a manioc field
indicated that only manioc was affected, none of the weeds or surrounding
rubber trees. It is not normal for herbicide to be so selective as this
situation indicated. The closest RANCH HAND planes had been within
four kilometers of the area while treating War Zone D. However, the
people were convinced that the herbicide was the root of all their
problems, and the agricultural advisers could not tell them what was

wrong with the manioc.
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AMBASSADOR KOMER'S PROPOSAL

Ambassador Kon;er has suggested that MACV deglare certain

~ populated areas out of bounds for the use of herbicides. The banning
of herbicides in these areas will not affect the program because
projects in populated areas are not approved. The areas shown on this
chart are suggested as areas where herbicides will be prohjbited, and
we are now looking more closely to see if these areas can be enlarge
without diminishing the tactical effects of the herbice program. There
may be some locations in these areas where the tactical commander
will want to use ground-based or helicopter spray for local security;
therefore, we want to clear these areas with the tactical commanders
before the definite bans are placed on the use of herbicides. Under
this proposal there will be an escape clause which will permit the use
of herbicides in those cases of extreme military necessity,

CONCLUSIONS

1. The tactical commanders are not receiving the defoliation
and crop destruction support requested.

2. The 17 Cl23s are not using the herbicide programmed -
herbicide stocks mre building up.

3. The seven additional C123 aircraft to be available in FY "69"
will not utilize the herbicide ordered for FY "69'" and the following years,

4. CDR 7th Air Force concludes that the number of C123s for

berbicide will not be increased beyond the seven scheduled for delivery
..-"-Q",.r“

by July 1968.
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5. MACY could be ex'n_blrreued if f:lant expansion is carried
out and the progrunmed.herbicide cannot be used,
6. The herbicide program is not as responsive to the tactical
commanders as it should be because of the excessive time required
to approve the projects.
7. Criticism of the herbicide program by civilian agencies and
the press, whether fact or fancy, ha}rée caused added restrictions to

be placed on the program.

RECOMMENDATIONS

1. That the FY "69" and following years' MACYV requirements
for herbicide be reduced by 150, 000 gallons per mor;th to reflect the
714 sorties to be provided by 7th Air Force.

2. That COMUSMACY and the US Ambassador appoint a joint
MACYV, AMEMB, GVN High Level Team of Tactical, Political,
Agricuitural and Economic Experts to study the GVN/MACYV herbicide
program and make appropriate recommendations. This study should
determine:

Effectiveness of crop destruction
Effectiveness of defoliation

Means to expedite requests

Excludediar
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Chemical @ s Division

MACCOC7 L, October 1968

MEMORANDUM FOR RECORD

SUBJECT: Press Release on the Herbicide Policy Review -~ Background

1. A background briefing for selected correspondents was held at 1500

hours on 20 September 1968, The press was represented by key correspon-
dents including CBS, NBC, UPI, AP, New York Times, Washington Post and BEC.

2. The Mission Agencies were represented by Mr. Eugene Rosenfeld, press
representative of the American Embassy, Mr. George Anderscn, Political
Military Office of the American Embassy and Colonel John Moran, Chemical
Operations Division, J3, MACV,

3. Mr. Rosenfeld servad as moderator of the background briefing. He
opened the briefing by stating that comments by the press would be at- -
tributed only to the U. S. Mission, Saigon. He requested that questions
on management and economics be directed to Mr. Anderson and questions
on technology, effects, and military operations be directed to Colonel
John Moran,

4. The important queries of the press and responses thereto are outlined
below:

a. Question -~ What is the purpose of employing herbicides in South
Vistnam?

Answer - One of the most important problems in combat operations
in South Vietnam is finding and observing the enemy in this nation of
65,000 square miles of area which is over 1/3 forest and jungle. Defo-
liating herbicides bave the capability of improving the vertical wisi-
bility from 70 to 90 percent in 4 to 6 weeks. The improvement in visi-
bility lasts for 12 to 16 months. Horizontal visibility is improved
from 40 = 60 psrcent. Thus, militarily important terrain features such
as enemy and friendly lines of communication, enemy base areas and avenues
of approach, and friendly defensive perimeters are treated with defoliat-
ing herbicides to maintain surveillance of the enemy in these key terrain
features, and to bring fire power against the enemy should he attempt to
employ his forces in these areas. Crop destroying herbicides are utiliszed
to deny food to enemy units in food scarce areas remote from population
centers. This action causes the enemy to utilize combat forces for the
production of fooed or the transport of food increasing his logistical
burden and lowering his morale,
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MACCOC? | | 4 October 1968
SUBJECT: Press Release on the Herbicide Policy Eeview - Background

Previous newspaper articles have discussed crop destruction on the macro
or total country basis; this is not the intent of the program. Crop
targets are destroyed only in the vicinity of known enemy units located
in food scarce areas in the upper highlands of South Vietnam, Thus crop
destruction should only be analyzed on the micro basis., No crop destruc-
ion missions are conducted in the agriculturally rich delta area. Very
few crop destruction operations are conducted in III Corps and those con-
ducted are in mountainous areas of the northern provinces of this Corps.
Most crop destruction missions are conducted in the Western provinces of
II Corps and the Southern provinces of I Corps. The crop destruction pro-
gram is conducted as part of the total food denial program. Other crop
denial programs include selesctive harvesting, storags, and distribution,
combined with constant policing of the avenuss of commerce to deny food
to the ensmy. In 1967 herbicide opsrations were credited with destroying
120,000 tons of food - 80,000 tons of rice and L4LO,000 tons of broad leaf
crops. This represents only 1% percent of South Vietnam's food producing
capability.

b. Question - Are there not many claims in connection with the pro-
gram and if so what is the amount of these claims?

Answer - This question was answered by Mr. Anderson who stated
that there are claims in connection with the program and payment is edmin-
istrated by the GVN, However, there is no information available on the
amount of these claims. Colonel Moran then explained that claims are al-
most an inherent part of herbicide operations throughout the world since
herbicides are used so extensively in industrial and agricultural opera-
tions, Colonel Moran noted that in 1959, 85,000 square miles in the United
States were treated. By 1965, this treatment had grown to 185,000 square
miles, These treatments included vegetation control along railroad lines,
power lines and forest reserves., Of particular interest is the commercial
treatment of deciduous trees of the woodlands of the south to accelerate
the growth of pine trees. Most of the above treatment is accomplished
by aerial spray. Treatments of railroad lines and power lines are es-
pecially notable for producing aceidental crop destruction elaims. In
1967 industrial and agricultural herbicide operations in the United States
caused claims amounting to approximately 100,000dollars in the state of
North Carolina alone. It is interesting to mote that im 1965, treatment
of herbicide in the United States represented nearly 5 percent of the
total area, while treatment of South Vietnam in 1967 amounted to only ap-
proximately 33 psrcent.

c. Question - How effective was the ecological study by Dr. Tschirley?
Was it not conducted mostly by air?

Answer - The ecological study by Dr. Tschirley is being released
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MACCOC7 4 October 1968
SUBJECT: Press Release on the Herbicide Policy Review - Background

today and your comments and conclusions can be drawn from that study
which speaks for itself. Much of the ecological observations were made
from low level helicopter flights, however Dr, Tschirley and ecologists
and foresters from the Biological Laboratory, Fort Detrick, and USAID
were inserted into several areas of III Corps where ground observations
of herbicide areas were made, It is believed that these insertions were
adequate and contributed significantly to the general body of knowledge
of the effect of herbicide treatment on the ecology of SVN,

d. Question - What do the field commanders think of the herbicide
program?

Answer - The field commanders have reported that the herbicide
programs assist in providing improved observation on enemy LOC's, avenues
of approach and base areas and assist in securing our own LOC's. They
continue to recommend targets for treatment in various militarily impor-
tant areas of SVN,

e. Question - Are these materials toxic to man, animals and insects?

Answer - We have no knowledge of any instances when herbicides used
in SVN have been harmful to man, animals, fish or insects. All herbicides
used in SVN are used extensively in the United States and the rest of the
world for industrial and agricultural vegetation control. They are gen-
erally no more toxic than aspirin., It is possible, however, that the
lack of vegetation resulting from defoliation operations may cause some
animals to migrate to other areas,

f. Question - Are the agents persistent in the s0il?

Answer - The agent used for crop destruction persists in the soil
only 24 - L8 hours, after which the field can be plowed and replanted with
expectation of greater crop yield due to the weed control provided by the
herbicide treatment. The defoliation agent persists in the soil from
2 - 4 months, During the ecological study actual soil samples were taken
to determine persistency and the above persistency data were substantiated.

g Question - What part does the GVN play in the management and con-
trol of the program?

Answer - This question was answered by Mr. Anderson who explained
that the United States supports the GVN in this program. No targets are
flown without GVN approval. That is, the GVN initiates the military opera-
tions order to attack the target. Further, all herbicide in-country is
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MACCOC?7 4 October 1968

- SUBJECT: Press Relsase on the Herbicide Policy Review - Background

under GVN control and issued from GVN depots on a mission by mission basis.

5. The background briefing lasted one hour. At the close of the briefing
the CBS representative stated that the Herbicide Program was completely
supportable and should bs told to the people of the United States. He
stated that it was a good story and requested that a tape along the lines
outlined above be made for release in the United States. Mr. Rosenfeld
answered that such a request would be pursuved with appropriate officials.
After departure of the correspondents Mr, Rosenfeld stated that the back-
ground briefing was & complete success, noting the excepticnally thorough
knowledge of the program on the part of the participants,

6. The BBC representative indicated & negative attitude along the fol-
lowing linea:

a, Dr. Tschirley's report stated that it was a bad time of the year
to conduct an ecological study.

b. The observation in the study had been conducted mostly from the
air. '

c. The effect of herbicide operations on the water table had not
been properly researched.

Other than the above no other correspondents appeared to have a hostile

attitude toward the program.

JOHN MORAN
Colonel, USA
Chief, Cml Opns Div
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@ THE DOW CHEMICAL COMPANY

MIDLAND, MICHIGAN 486840

9 July 1968

SUBJECT: HERBICIDE M-3393

The enclosed data covers a herbicide developed along the
lines of research work done at Ft. Detrick, Maryland, to
produce a herbicide more effective than those now being

used by the military in Vietnam and other areas.

The document contains technical data and economic evaluations

so that the need for a large scale field trial for this
product might be properly judged.

It would seem from the data presented on this product, M-3393,
sometimes referred to as Super-Orange, that serious considera-
tion should be given to a large scale test. This test would
prove beyond a doubt, in substantiating the data, whether or

not this product would provide an adequate substitute for existing

herbicides or be a satisfactory alternate for those currently

used.

Your study of the document is more than appreciated.

Yours truly,

A. P. Beutel, Vice President
and Director of Government Affairs
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INTRODUCTION:

As a result of the Joint Industry/Military meeting in
May of 1965, relative to enlisting industry competences
in helping to solve problems connected with the conflict
in Vietnam, Dow introduced TORDON® to the Department of
Defense in a series of meetings starting in August of
1965. The first meeting was held in the office of the

Director of Research and Engineering for the Department

of Defense. Dr. Chalwers W. Sherwin, Dr. Nicholas Samaras,

Mr. Ted Hayward, and Dr. Charles Minarik represented D.0.D.

Following these presentations, iiL was tuggested by D.O0.D.
that Dow take the TORDON message to thne iiei. in Vietnan.
Mr. Clyde Bryant and Dr. Keith Leasure of Dow subsequently
spent time in Vietnam and in Thailand reviewing the
possibilities for use of this new highly active herbicide.
In their discussions with the Field Commarders, it became
obvious that TORDON 101 MIXTUKE (a commerc:Z.. formulation)
would f£ill the need for a product to be used in situations
where Orange was not completely satisfactory. Foliowing

this action, TORDON 101 MIXTURE (or White as it was then

called by the Military) was used in operational quantities.

In August of 1966, Dow proposed to severa. groups in the
Department of Defense that oil soluble esters of TORDON
could be combined with Orange to make a broader spectrunm
potentially longer lasting defoliant for zeneral use in
the theatre of operations. D.0.D. suggested that
evaluations should be made at an early date to examine
the potential effectiveness of this combination. It was
mutually agreed that it would be dedirable to have some
small scale evaluations conducted in forested areas
similar to those in Vietnam prior to undertaking an

operational evaluation.
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Several combinations and ratios of TORDON ester with
Orange have since been evaluated in numerous tests in
Texas and Puerto Rico by the USDA with ARPA funds.

Tests were also conducted in Hawaii by Dow in cooperation
with Dr. Minarik's group from Fort Detrick. Later, tests
were also applied in Melaysia in & land clearance operation

in cooperation with the Intermational Rubber Research

Institute.

. During the August of 1966 discussions on this mew product,
D.0.D. suggested that if small scale field evaluations
were favorable, Dow should come back with a proposal in
regard to moving this product into operational channels.
Consequently, we have asked for this meeting with you

today to present the Information we have to date and the

pProposal.

~
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. tha.n non-explosivo. 'Ihe exception, and these would be limitad, wonld bo
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Bmployment of the ]J.S-m. Aroa Toxic Rocket. . This atudy project would do—u
terminc concopts and tontative doctrino for the tactical employmant of thc | x

“ (8) Project CCFRA 3-56 "The Tactical and Stratogic&l Bva.luation of g_‘_'_' ‘E’
‘:-E

: &Iso completod in ¥Y 1357, was forwarded -to CONA.RC with the reconnn_g_gd_g’;j.gn_ _ i"‘:

that it b distribuud to all conbat develomnts oma.nizg,ttgns. m,:nm

L . - pe. . L e e

B R Ry R PRI

those cases roq___uigg mininmm phyaicﬂ deatruction but maxd mm persanml '

casua’lties 'rhe study dso pointed out that ths non-sxplosive RW s;,mtam

.EIQ.QQL ovgr thes other weapons of minimum destruction, BW and CW, in t.hat

it was less affectad by moteorlogica.l conditions, produced longer periods of N

Qoniala and was less subject to parsonnal protective measures.B4

82 :
' (1) Interv, Hist Off with Mr Jeserh Schasffer,~CC3, 16 Aug 57. (2)
Quart Rev, Class Sup, Jan - Mar 57, p. 5,

83
(1) Schaeffer in*‘erV, 16 Aug 57. (2) Quart Rev, Class Sup, Apr - Jun
57 p. 4. . .

84
Quart Rev, Class Sup, Apr - Jun 57, p. 4. - .
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Risk to US Armed Forces of BW Attacks

(S) In December 195 the Corps established a project, CD-22, to study the

1.

susceptibility of man to aerosols of an infectious agent., migg_thg_ﬂ;:ﬁ_

--Loxiella burnetii, the cause of Q faver, disseminated from a prototype muﬂ.tion

in the test sphere at Fort Detrick and on the test field at Du ugway Pmm-

o e
.-8round, The program was carried on under supervision of The Surgeon Gensral.

43 a result of this highly important work the Corps determined that a prototype
munition which generated aerosols could in.fect soldiers in ths ﬁeld.wo.

. {8) These studies were so successful that the Corps decided to contirme
-and expand them into a more comprehensive study, Thse Chemical Corps and the

Medical Corps drew ﬁp an agreement to defins the portions of ths program for
which each would be ;Qsponsibleg Under this agreement The Surgeon General.set
) up a special medical unit at For‘b‘ Detrick to operate thwe hospital faciliti, and
in addition to provide assistance on the ngdical aspects of the program. In
October 1956 the Chmi@ Corps Techmical Committes established Project L-11-
01-006, Rtak to US Armed Forces of BW Attacks, under which the Chemical Corps
and Medical Corps ro.uld proceed. The objective of this project was to detqr—
-mine the risk of American soldiers to hinlogical sgemts and to develop appro-

priate blolegical protsctive measu‘maoml ”

<180 .
CalC Consolidatad BD Anmial Proj Rot, Pooject L4=11-C1-00S, Vulzerability
of Military Perscrzel to BW Attack.

181 .
(1) CCTC Ttem 2963, Bstablizhmemt of Project L=11-01-0CS5, Vulnerability
of MiTitary Perscnnel to B¥ Attack, § Dec Sh. (2) €CTC Item 3142, Mezorandum,
Joint Medical Service Chemical Corps Agre=e=sczt on Responsibilitiss for the
Ccnduct of Bazearch and Develo::nerrt. for DPefanse Against Biclogizal Warfare,
21 Fab 56, as amended by CCTC Item 3215, 27 Aug %6, (3) COTC Item 2240,
tabliskrent of Project 4-11-01-CC6, Risk-to US Arzad Forcss of BY Attacks.,
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Summary of Major.Events and Problemé'
Fiscal Year 1958
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pIAN.NING AND mINE. e o o e o o * [ ) . L] L4 o o e o o 39
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eight FY 1959 and 1960 Test and Field Experiment Project Proposals for

inclusion in the Combat Development Objectives Guide -(CDOG)'1958.74 The

v,

stature of this publication, and of the Combat Developments program in

assumed control of the publication of CDOG. Previously, it had been a

!
3
k
general, was increased during the year when the Department of the Army 4
R
s :
USCONARC responstbility. !

{U) During FY 1958 the Chemical Corps expended a great deal of

effort in the field of radiological warfare. During the year Lt. Gen.

Carter B. Magruder, Deputy Chief of Staff for Logistics, approved a
refined and consolidated statement of the RW mission of the Chemical

Corps.76 This statement read:

-
¢

f

<
ot
i

The Chemical Corps is the responsible technical staff agency for
the Department of the Army for the conduct of Radiological Warfare and
Radiological Defense. This tesponsibility includes research and develop-
ment not specifically assignéd other services, the development of technical
doctrine, the determination of requirements for.and the determination of
the basis of issue of equipment in conjunction with the combat development -
system, and provision of technical staff and field guidance. .These respon-
sibilities include technical coordination within the Department of the Army
‘and for the Department of the Army with other governmental agencies on
radiological effects or matters related thereto, except for medical aspects.
In discharging these responsibilities the Chief Chemical Officer is the ©
technical staff representative to advise on the technical aspects of radio-
logical warfare employment and defense. He shall lend support and assist-
ance to other staff agencies and units as appropriate. These responsibili-
ties 'will be performed and coordinated within the framework of normal staff

-~

>

74 | . - 1
- -Ltr, €CmiO to CG USCONARC, 14 Apr B8, sub: CmlC FY 39 and FY 60 .
Test ard Field Experiment Projeet Ezcposals for Inclusion in CDCG S58.

75

(1) Hilbers-Gaston-wWaxman interv, 16 Jan 59. (2) DA ltr, 10 Mar 58. !

_ Memo, DCSLGG to CCml0, 17 Jun 58, sub: Chemical Corps Radiclogical @ . ;
- Warfare Mission. _ E ’
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relationships and responsibilities. _As used herein Radiological Warfare
is the employment of agents or weapons to produce residual radicactive
contamination as distingquished from the initial effects of a nuclear
explosion (blast, thermal, and initial nuclear radiation); Radiological
Defense encompasses defensive measures_to be -taken against radiological
warfare amd Inftial nuclear radiation.

(U) The Chief Chemical Officer initially had requested this action
in March 1957, and the ensuing time had been spent in the preparatioA and
the staffing of a paper entitled "Study 6f the Chemical Corps ﬁi;sion
Responsibilities in the Radiological Warfare Field." Staff officers in
the Office of the Chief Chemical Officer (OCCm10) found parts of the RW
mission in as many as eighteen different documents ranging from DF's

and memoranda to notes of verbal agreements made over the telephones 1In
approving the mission statement General Magruder directed the Chief
Chemical Officer (1) to take whatever steps were necessary to develop
Chemical Corps officers as the U. S. Army experts in radiological warfare
and (2) to prepare and staff with appropriate Department of the Army
agencies such changes to DA publications as might prove necessary.78

(C) Many studies and projects sought to fill existing doctrinal

gaps in tHe RW area. Most of these were the work of the Field

o

77 .
_ This mission statement, as approved by General Magruder, appeared
in OCCml0,"Study of the Chemical Corps Missicn Responsibilities in the
Radiological Warfare Field."

78
(1) Interv, Kist Off with Maj Howard Schade, OACCm1O for P&D,
16_Jan 59. (2) Interv, Hist Off with Lt Col Paul Cerar and Mr Norris
Sills, OACCmiQ for PAD, 12 Feb 59. (3) Quart Hist Rpt, OACCmiO for
P&D, Apr - Jun 58.
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in rear areas.89

(S) Among the completed Chemical Corps éoard projects was CCB 2-56,
An Evaluation of the Guided Missile Program as Related to the Delivery
of CBR on Ground Troops (C). Tge objectives of thié»projeét, assigned
in April 1956, were the determination of the potential usefulness of
ggided missiles and the Honest John rocket for the deliverf of CBR agents
and the recommendation of the best CBR agent - guided miﬁsile combinations
to provide an optimum CBR offensive capabiiity against ground targets.

The Board considered those agents and missiles that were slated for use

until 1965. CCB 2-56 concluded that quided missiles had an excellen

potential for thg delivery of chemical and biological antipersonnel agents

on tactical targets and all biblogical agents on strategic targets. A

. - guided missile - RW agent combination was not-feasible. The report con-
tained a 1ist of eight missile-agent combinations and recommended thaﬁ
first priority be given to the development of chemical and biological
warheads with self dispersing, interchangeable bomblets and that the
Chemical Corps should make every effort to obtain requirements for chem-
ical and/or biological warheads for the aforementioned list of missiles.
The report especially praised the unique potentials of the Matador

§£Re9ulus Il missile for anticrop and antianimal BW.a ‘3551?0

89
(1) Ibid. (2) CCFRA FY 58 Progress Rpt. - .

90
(1) CCB Progress Rpt, FY 58. (2) Quart Hist Rpt, CACCalO
for P&D, Oct - Dec 57.

)
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_ (S) Another Board project completed in FY 1958 was CCB 5-57,
Retention of Mustard as an Authorized Agent. The study, as approved by
the Chief Chemical Officer, recommended the retention of HD as a standa;d'
agent, H as a substitute standard agent, HT as limited standard, and that
HN-1 be made obsolete. The-study further advised that the retention of

mustard be revaluated at that time when V agents proved acceptable for

combat use.91

(C) Included in the studies (as contrasted with projects) completed

by the Chemical Corps Board in FY 1958 was a BW Agent Requirement.study
which determined the number of BW missiles required, the quantity of
“lethal BW agent to be recommended to the Army and Air Force for use in

a éingle-mission, and the estimated ﬂumber of BW missions per month

which the Army and Air Force might be expected to carry out. One of the
conéﬁusions of the study rejected the E120 Bomblet in favor of the
development of a flettnor rotor for use in ballistics missiles and

Boeing dispensers. Another study explored the concepts of employment of

antipersonnel BW. The Board concluded that this form of BW could make - @

major contributions to military operations in both general and limited

wazs and Gnder nuclear or non-nuclear conditions. Mccoeover, its varying

dearee of lethality made antipersonnel BW an ideal weacon for attaeking

enecy troops mixsd with friendly or potentially friendly civilisms.

This study was well received by staff chemical officers and by Aray

91
CCB Progress Rpt, FY 58.
PAGE 52 cr 189  pagzs
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planners in general. A similar report on the employment of CW also

was well received.92

(S) Progress continued in two 1m§ortant projects which the Chemical
Corps Board initiated last year. These were CCB 3-57, Field Experiments
of Effectiveness of CN Munitions against Hard Targe;s, whose objective
was self evident, and CCB 1-57, Tactical Troop Test of CBR Defensive
Means. The second project, better known as JACKPOT, would determine the
capability of troops to continue their mission undgr_psg attack. JACKPOT,
carrisd out in collaboration with the Humaﬁ Resources Research Office,
George Washingfon\Univeésity, had an expecfed.éompletionré;te in FY

1959,93

(U) Several other fiscal 1958 actions In the field of Combat Develop-
ments were worthy of mention. One project, cdrried out at the Chemical
.Corps Training Command, concerned the development of work measurement
criteria for the operation of an M2Al impregnation plant with its ultimate
effect on persannel allotments in.the appropriate TOE. These criteria,
based on the 2-shift, 24-hour operation of 1 platoon, revealed that the
.plant haa less productivity than had been determined by a similar test
during World ﬁar II, a fact largely attributed to the increased weight

of uniforms. The test also disclased a prebable 50 percont increase
A P

92 * -
(1) CCB Progress Rpt, FY 58. (2) Interv, Hist OfZ with Mr Joseph

S. Schaeffer, CC3, 22 Jan 59.

93 :
(1) See Summary of Majcr Events and Problems, FY 57, pp. 52 - 54,

for backgrsund of these two projects. (2) Quart Hist Rpi, CC3, Apr -
Jun 58. (3) CCB Prog-ess Rpt, FY 58. :

P
SECRET
' COPY < OF 35 CCPIES

AGE____53 OF__18% PAGES

;ZCY7&£7



SECRET

responsibilities of the former 42d Laboratory in the evaluatiqn of
foreign equipment and matertel. | |
(C) During the year the 51$t>and'the 52d Chemical Detachments (TI)
were inactivated and the fate of the 503d Chemical Detachment (TI) in
' Camp Zama, Japan, was in doubt as the year ended.

(S) Collection activity during the year included the completion

of the program sﬁonsored by the Assistant Chief of Staff, Intelligence -

(ACSI), and the CIA for the inferrogation of Hungarian refugees:149

CCIA*personnel interviewed nine of tﬁesé.people who had séme ex-
perience with indusfrial or miiitary chemicallactivities. The

- resulting inférmation, some new and séme confirmatory, included:
(1) that Hungary was actively interested in offensive-CW, especially
mustard, (2) thaf it céuld ;ot sustain chemical warfare without chiet
assistance, and (3) that thé USSR and its satellites would initiate CW
and RW if they felt the conditions warranted it.

(S) The Canadian Joint Intelligence Bureau asked the CCIA to

participate in the interrcgation of an eseaped Polish Major who had

Not only did the interzegation result in scme valuable information,

but it was an indication.of the good: rapport that exists between this

country and the Dominion ef Canada.

149 .
Sumtary of Major Evemts and Problems, FY 57, p. 86.
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. SECRET

(C) An exchange of protective masks was arranged with Switzerland.

Three U.S. M9Al1 masks were sent fo that coﬁnffy in return for three
Swiss masks. The latter were tested by the Technical Intelligence
Office at Army Chemical Center and the results sent to Chemical Corps

agencies and to the Swiss government.

. (S) The CCIA continued tc improve techniques for the collection of
information. Chemical Corps delegates to the 12th Tripartite Con-
ference held in September in England were briefed on the subject, and

CCIA provided increased guidance to collectors in the field.
"(U) The year saw a number of changes in intelligence publicatiocns.

A consolidated Combat Equipment Technical Intelligence Bulletin, in
which the Chemical Corps was aliocated almost 100 pages, replaced )
DA Pamphlet 30-12-1, Foreign Military Weapons and Equipment Réference

Handbook, first published in 1955. The Army eliminated four fypes
of'publications -- Intelligence Collection Guide, Specific Requést
‘for Information, Intelligence Collection Memo, and_Sum@ary éf Current
N;eds -- and replaced them generélly with four others -- DA Long Rangg
In¥eliigence Needs, DA Short Range Intelligence Needs, DA Consolidated
Statement of Intelligence Requirements, and DA Technical and Scien-
tific Intelligence Guide. |

(S) Azcng the important CER Intelligence Studies produced b
g 1 ale oY

LCIA wexa "Soviet Develcgment and Producticn of G and V Agents,”

which concluded that the USSR had a 6 or 7 year lead over the United

States in the former agent and 4 in the latter; "Econcmic Impert to

Crop and Aninal Losses"™; and "Rale of the Soviet Chemical Se:viqe"in

Support of Nuclear Warfare."™ Other studies appeared on all kncwn

e '"f"p y
.Soviet Bloc chemical unit-SECRET PAGE 85 OF 189 PAGES. gbqﬁq

ccPY 4 CF 35 COPIES




- g e R L ey = Lok B
X e e S e T S o R

Q
R o B Y

CONFIDENTIAL

(U) The research and development funds received from other-agencies

were as follows: !

' Amount as of Amount as o%

_ Source 30 June 1957 156 30 June 1958 17
Navy | $1,064,904 $634,754
Alr Force : . i,066,778 | 297,670
Ordnance ' 333;147 : 14,500
Surgeon General 405,204 150,000
Quartermaster _ 122,735 . - 175,000
Armed Forces Special.

Weapons Project 289,616 249,016
Walter Reed b emeemeaa- 104,399
Corps of Engineers = =  =ecc----- 27,000
Working Funds ———— : 791,971

(C) At the start of FY 1958 the Corps was_conducting its research
2nd development program through 38 projects in the CW-RW_area, 21 in the
BW area, and 3 in the testing area. In order to keep the project program

in agreement with the Department of the Army program, the Resesarch and

Development Command realigned the program in November, 1957, decreasing

the number of projects in the- CW-RW area from 38 to 19. In January 1958,

the Command decreased the number of BW projects from 21 to 16, the action

156
o CCIC Item 3323..

157
CCTC Item 3422. : -
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The most promising group of the anti-crop agents was that composed of

cervaln esters of 4-fluorophenoxyacetic acid, which are effective against

rice, coreal grains ,ard certaln droad-leaved planis. Negotiations were

- s

started with industry for tke production of these compounds in pillot plant

quantitieses.  (SECRET)

Py

The search for new plant pathogens was continued largely by liaiscz
with the Ue So Departmert of Azriculiurs, end by studying mew outbreaks of

plant disease, Firal resserch tests wers conducted on a pathogen for rice

(sECRET)

ard a tathogen for potatoess

ds izportant as the dmlog;zi:ent of agerts is the develormsrnt of
ixrminological and chemorrophylatie measures for the protecticn of troops

gnd civilianse An izportent vaccinme whiech has beexn sought by Camp letrick
scisntists had been a ne=w 7accine wbich wculd protect humars against snthrex,

The old vacclze, whish helged to prevent sheep ard catile from combractizg

p P

the disease, actually caused the disease in a few casese For this reasm
the vaccine could zot de ziven to fumen beings., At Cazp Detrick, after

research extendiznz over several
vaccine which does not tramsmis
Cbuzang, The veccize was tested

end Is currexntily %Teinz ascessed

=3
i=sortant guerd against emezy uge of

yeers, Dr, George Wright develcped a zew
the disease and may therefcors Te given %o

on over orne thcusand peeple without ill effzcts,

“tta wocl ard halir wWorkasrs ina

This vaccize i3 an > azihrax as a ZW azexnt
’ - 7 - -~ .
) om = 2AG3 &0 CF 182 zacz=3
TT T{‘i‘f RO B ,‘",l
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in any futurs war,0°  (SECRET)
The development oi‘-agent-s.is but one phase of the Corps’ EW program.

Satisfactory mnitions which are capable of delivering the .agents are also
'und,er constant development, In 1953 the Corps inangurated the STs JO progran -
to determize the potential military worth of selected agent-munition com=
bizations, with particular emphasis on the 1;6_134 1/2-1b, bomblet fillad with
dgert ¥, Iz this program Agent ¥ and the bemblets wers developed under hizh
priority, a largs quantity of the bomblets were procured and filled, ard the

.

mnitions were tested logistically axd operationally., In FY 1955 the origizal

The only tasks remaining wers a few

prograa was successfully completedo

supglamentary tests, such as cold weather test and additioral field assess=

Zent3.S!  (sErRET)

In the pas‘a,';.:lans for biolecgical werfare had been carried cut under thse

assumption that humans were suscevtible to BW agspiso This assummticn was_

based cn two facts3; the medical evidence tha® =maz was suscentihle £o0 the

86

(1) Draft of Speech, "The Role of Seierce fcr Psace end Naticnal
Securiiy® by Yaj Gen William Creasy, befors the Westerz ¥, Y, Sectisn of
the ACS, 18 Jau 550 (2) Anzual Chemiczal Corps 2esearch and Develcpmens 2W
Project Program, 31 Jec 54 "
87

(1) The Ralzh Y. Parscms Co. Special Assessmens Sfanmch Repor® Yoo 3
Suzmazr Rervers of fhe ST, JO Programe  (2) Am—wal Chemical Corps 2esearch
and Zevalsooment IW Prodect Progrem, 31 Jee 5o (3) Fourth fuarter TY 1S53
Progran Review = Frinary Prograx 153, Chemical Corps =W Programe
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Bioiogical Warfare Research and Development

46

For the first time since the Chemical Corps embarked on a BN

program, permlssion has been granted for the use of humsn volunteers

in the evaluation of agents. A plan, drawn up at Camp Detrick, for

the quantitative assessment of BW agents and vaccines has been

approved by the Surgeon General and the Secretary of the ery. It

is being,planned to have the work carried on under contract in a
47
medical school, (SECRET)

The funds available for BW during the fiscal year amounted to
$25,440,000. By 30 June, $21,966,000 (86%) were obligated. The
failure to fully obligate the funds were due to delays caused by

earlier attempts to place the entire BN program under contract,

Approval was obtained from higher authority to continue obligation
48
of 1954 funds through 30 September 1954. (CONFIDENTIAL)

46
Unless otherwise noted the section on BW is based on an inter-

view with Dr. Charles Phlllips, Camp Detrick, 28 Jul 54.

The Eighth Annusl Report, Cml C Biol Labs, was not scheduled for
publication until 16 Sep 54, and was therefore not available
for this Summary History.

47
DF, DC C 210 to Hist O, CEC=210, 3 Jun 54, sub‘ Summary List for

E: suorlcal Report.

48
Review and &nalysis of Chemical Corps Program, 4th Qtr FY 1954.
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In April 1953, the Chief Chemical Officer gave an o%er—riding,

priority to the.development of a 1iquid suspension of the agent, B.

anthracis. This agent had entered the Chemical Corps B¥ program

in World War II when extensive laboratory research and pilot plant

development were carried on, and a productioh plant erected at Vigo,

Indiana. In the post war period practically all investigations on
the offensive use of the agent ceased, but attempts were continued
to prepare a vaccine for the protection of humah beings. In

Septembér 1951, the agent was placed seventh on the priority list

of antipersonnel agents drawn up by the Joint Chiefs of Staff,

and major emphasis was directed toward the first five aggnts.

i

Later the motentiality of B. anthracis was reappraised with the

result mentioned above, In June 1953 pilot plant production began

: 49
and during the fiscal year considerable progress was made.
- (TOP SECREI)

B.anthracis is to be used in combination with the éagound EA1

50
bomb now being developed. The bomb, designed for clustering in

49 . .
Seventh Annual Rpt, Cml C Biel Lab, 1 Jul 53.
50 : '
The -bomd 1s dvscribed in:
(1) Technical Progress FY 1954, Susmary Report of Technical
Progress in the US Army Cheaical Corps E¥ Program, pp.l15-117.
(2) Annual Chemical Corys Resgarch and Development ER Project
Program, 31 Dec 53, Project 4-04-14-CO06.
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SUMMARY OF MAJOR EVENRTS AND PROBLEMS
~ (Reports Control Sywbol CSHIS-6) - .

Fiscal Year 1954

TOP SECRET ANNEIX : T — :
Reproduction of this document in whole or in part is - . f”’?
prohibited except with permission of the issuing office, :
Security classification will be reviewed by iasning B
office 1 October 1955 ) -’“f.g
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Bistorical Office -
Office of the Chlef Chemnieal Officer

September 1954
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Plans and Operationa

In August 1953 the Chief of Army Field Forces notified the
- Chief Chemical Officer that a requirement existed for a tactical
BY weapons system.l Commanders of CONUS Armies—subéequently
received instructions from OC AFF to include this concept in

maneuvers and CPX's, and to submit appropriate comments and

recommendations so that firm doctrine might be established.2 (TOP SECRET)

Chemical annexes to the Engineer Barrier Plans for Western

ope (fourth edition) w _ . £

the fiscal year. ‘These_annexesrdealt with the tactical use of

agents and logistic:considerations in a withdrawal before

advancing Soviet forces in Germany, This information was not

'cgmmunicated to other North Atlantic Treaty Organization !HATOZ

nations, because severe political complications might result

from premature disclosure of American'plans.3 (TOP SECRET)
(U.S. EYES ONLY)

1
Ltr, C,AFF to CCmlO, 5 Aug 53, sub AFF Initial Position on
Tactical EX.

2
See SECRET part of this Sunmary for reports on Exsrcise FLASH
EURY and SFEZAR FFAD, held in April and May 1954, for soze
results of this directive.

3 .

Interv, Hist 0, CCCnl0 with Lt Col Samuel 'E.Baker, C, P&0 Rr,
0CCml0, 3 Jun ,4.

- CLP&SSTEX
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In FY'1954 the Joint Chiefs of Staff approved, in principle,
ibe shipment of toxics to United States Army Forces in the Far
ihﬁi_1Q§AEEEIA__Ihiﬂ_BPEIQ!Bl_QaIIiQd_liih_ii_Ihﬁ_ileiﬁd_ﬂﬂﬁlﬂl&l

of shipments to American forces in EurOpe (USAREUR), As of

1 July 1954 no toxics had been shipped to either area.*
. (TOP SECEET)

Intervs, Hist 0, OCCm10 with Lt Col. Martin L. Denlinger,
Asst C, PT&I Div, 0CCml0 and Lt Col. Charles A. Morgan, Jr,

Mat Div, 0CCml0, 17 Sep 54. . NEN
PACE 3 OF 11 PAGES
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During the period 7-20 November 1953, a joint Chemigal Corps-

Air Force logistic exercise, EXERCISE BROWN DERBY, was conducted
to determine the capabilities and limitations of the planned
support syséem for supply of bilological munitions to an overseas
Air Force. A secondary objective was to evaluate personnel,

equipment, training procedures, and command responsibilities.
: (TOP SEGCRET)

Production Develobment Laboratory, Pine Bl&ff Arsenal,
manufactured a simulated agent; filled and.clustered bombs with
'the adrministrative and logistical supporty of Pine Bluff Arsenal.
 Midwest Chemical Depot shipped.the munitions to the Air Force
under the supervision of Chemical Corps Technical Escort
Detachment, Air Materiel Command, in operational control of
the eiercise, provided ;bééial equipment for moving the muni-~
tions to Barksdale Field, Shreveport, Louisiana, where they
were loaded into two Military Air Transport Service cargo air-

craft for shipment to the Air Proving Ground Command, Eglin Air

5
This secticn taken from: _
(1) or, CuzFz, Brig Gen C.E.Loucks, DepC CzlO, to Hist O,

- 0CC210, 24 Nov 53, sub: Summary List fer Historical Repcrt.
(2) TCP SECRIT supplement to Quart Hist Rpt, Materiel Div,
0CCal0, Jan-¥ar 54, dtd 4 May 1954.

PAGE 4 oF 11 PpaGes

AN COPY__&_OF__ 25 COPIES
{FIED

PR FEPOPPTE

~a

16459



Air Force Base, the exercise forward air base. (TOP SECRET)
Upon the arrival of the munitions Air Proving Ground and
Air Research Development Command assessed the condition of the
munitions, using a Chemical Corps procedure. (TOP SECRET)
. Exercise BROWN DERBY conclusively demonstrated that
Chemical Corps-Air Force logistic plans are workable._ Since

Production Development Labbratories is able to supply muniﬁions

6
on a four-day notice, the exercise proved the logistic cap-—

.ability of the Chemical Corps and the Air Force to make an

antipersonnel biological attack within a few days, in case of

necessity, (TOP SECRET)

6
See below p,8
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an aimable adapter, is the tail-ejection type and utilizes com-

bustion gases of a fast propellant powder %o form an aerosol from
agents ig a liquid suspension, A series of drop tests were con-
ducted at Holloman Air force Base from June 1953 to Janq&ry 1954

as part of the fuze development. A surveillance program of the <

agent container was begun early in 1954 and in April the first

series of tests using lethal-type agent in the bomb were held at

Dogway under field conditions. The bomb‘produqed aerosol in suf-

ficient quantity to kill up to 50 per cent of the exposed animals

and seventy to eight-eight per cent of the bombs functioned when

they were dropped in clusters. The seéond geries of tests were
© 51
in progress et the close of the fiscal year. (TOP SECRET) ~

The Production Development Laboratories, Pine Bluff Arsenal
(formerly X-201 Plant) were placed on an operational ready standby
basis on March 15. At this plant significant quantities of filled
bombs can be produced four days after receipt of order.52 ) (SECRET) @

'Among the BW antipersonrel agents in the pilot plant state of

development are Bacterium tularense, Verezuelan equine encephsleozye—

1litis, Brucella melitensis, ard Botulinun toxin, In the laboratory

phase are Pasteurells cesitls, and Psittaccesis virus, A number of

51
Summary List for Historical Report.
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potential agents are also being screened, (TOP SECRET)

By order of G-4 of the Army all research in antianimal BN,
with the exception of the studies on rinderpest in Kenya, British

Fast Africa, and the completion of the foot and mouth disease

c.t t sland, was terminat g of

54 . . .
30 September.1953, This action brought to an end, ;n the

Chemical Corps, “the projects on the diseases of ponltry, swine, ‘

horses and ruminants. The defense phases of the projects in Kenya
and at Plum Isl’and (Port Terry) were continued until 30 June 1954

to permit the Department of Agriculture to budget for and continue

\'this work, The Chemical Corps.uill maintain a detail of officers
‘with appropriate technical background at Fort Terry to keep the
Corps informed of developments. Because of the directive to termi-
nate the research in this aren of the EW progrg?, very little '

progress can be reported during the past year. (SECRET)

53

(1) Technical Progress FY 1954, pp.3-55.
5(2) Annual B¥ Project Report.

JA

tr, 0CCml0 to CG, Cml C R%E Coad, 18 Sep 53, su>: Aatianizal

Biological Wérfare Defensive Pro¢*an, _/p el (C=t#3, G-4/F1-52879,
16 Sep 53, sub: Antianimal and Anticrop Biologic=zl Harfare R&D
Progrsm, w/3 Incls).
55 ‘

A sunrary of the progress in antiarinal research may be found in:
(1) Technical Progress FY 1954, pp.67-72. '

(2) Annusl BW Project Report.

(3) Eighth Anhual Report of Camp Detrick. (In preparation)
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Considerable progress, on the other hand, was made in the

development of anticrop agents. Research resulted in improved

field evaluat;.on of potential agents, addition of A—fluorophenoxy—
acetic .acid as a standard-type agent and demonstration of the
high efficiency of the Aero 14A Airborne Spray Tank. (SECRET) o S
" Whereas the pr;vious chemical anticrop agents, btutyl Z,L;di- '
chl-orophenoxyacetic acid and butyl 2,4,5—-trichloropbenoxyaéetate - _ S
were useful for curtailing the growth of troadleaf plants, the new %
standard-type agent, A-fluorophenoxyacetié acid, reduces the ylelds
-of wheat and rice materially _ihen applied in militarily feasible
quantities. The agént is produced industrially by chemical companies
. and is available on the open market. ° (SECRET)

An important advance in field evaluation Ia.s. the development of
a miniature spraying system for disseminating liquid agents from an S
1-19 airplane. This system makes practicable the testing of undiluted | R

agents on field grown crops. An effort is being made to mount the @

- 1. SRy -

system on a truck which can then be used at Cazp Detric o
(co'rzmm) L

In conjunction with the Navy, tests were made of the hero 1/4

- e

56

Chemical anticrop agents are discussed in'

(1) Technical Progress FY 1954, pp.56-58. ' . 2
(2) Arnual EN Project Report. -
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~(Fauo) %rqélall this infb;ﬁafion the group sought to-devolop simple,

' practical mgasurcs.for:iﬁpfoQiné the g$sé;sh;nt-§fogran; uifhout disrupt1n§

moralo,'pfojects, or orginizafioﬁs. Its report took the form of a seriles
. of conclusions, refined by sufficient discussion to prevent misunderstanding,

and followed by recommendations and suggestions.

'(FOUO> On 19 June 58 General Creasy distributed the report and
directed his commanders to implement it. By following the recommendations ’ 'i

of th? Committee, the Corps hoped to improve its ability to define and to

meet objectives and to provide greater responsiveness from the assessment

159 .
program. ,

Technical Operations

V-Agcnfsl6o
| (c) During the year the Corps standardized a new toxic agent, VX. The

history of the V-type agents goes back several years, when chemists at

Imperial Chemicals, Ltd., searching for new insecticides, came across

compounds that were extremely toxic to humans. The hiscoviry of V-agents by

ndustrial chemists working with insecticides is reminiscent of the discovery

of the G-3gents in the same manner in 1936. Imperial Chemicals sent samples

(1) Assessment and Related Problems. A Report to the Chief Chemical
US Asmy, by the-fd-Hoe Committee on Assessment, 1 Apr 58. (2)
O fo Distribution, 19 Jun 58, sub: Report of A¢ Hoc Committee on

This section is based on the following: (1) CCTC Item 3386,
Classification of Persistent Agent, VX, as a Standard Type, 12 Dec 57. (2)
!eetimg_of the Engineering and Production Cermittee, UsA CmlC Advisory
Council, 26 - 27 May 38, pp. 74 - 83. :
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gf,the compound to the Porton Labq;gtories.Qf_the_Bxitish Army, and early ' ?

in 1953 a British scientist brought the 1nformation to thq_Army Chemical

Center. Chemical Corps chemists then began oxperimentigg_with this class

of compound, working closely with British and Canadian chemists. _The men

nicknamed the compounds "V-agents® because of thelir venomous nature. -

) ~(S) Since 1953 the Chemical Warfare Laboratories (cwr). have ;
synthesized approximately 50 V-type agents. Toxicity tests indlcated tbat _-’E
one class, the phosphdnofhioates; were tho most percutaneous toxic -compounds 3
yet discovered. VX for éxample, applied to the skin of an animal is . . 'Q%'

approximately 1,000 times more toxic than GB, and when inhaled is 2 -3
tin®s more toxic. '

(s) After synthesizing and examining a large number of.compounds-tbe
Corps had to choose the one best suited for military purposes. Factors
that had to oe considered were toxcity, difficulty of manufacture, methods
of dispersion, ease of detection, treatment of casualties,‘persistency on
the battlefield, stabili{y during storage, rapidity of action, solubility
in water, and methods of decontamination. The Corps selected VX, O-ethyl,

S-2-diisopropylaminoethyl methyl phosphonothioate, as the outstanding

‘coempound of -the group. Vﬁ is an odorless liquid, slightly denser than

-water; at times it is as clear as water, but at other times it is the color

of straw. It is so ‘toxic that 3 - 4 milligrams {a drcp tho size of a
Plnhead] on the Lare skin may cause death. It may act in as little as
fifteen minutes or take as long as two hours. It evaporates so slowly that
it rémaios on the ground for days, making the area extremely dangerous.

Hot soapy water, or dilute alkall may be used for decontamination. Medical :'
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yas_rcédy for classification as a standard BW antipersonnel agent. In

case germ warfare would be resorted to in the future, it was probable that

168
B. tularense would be an agent of retaliation employed by the United States.

Operation LAC

(C) Operation LAC, which feceived its name from the_ini£igls of the
words, 'Large Area Coverage,” was the largest test ever ﬁnderf&ken by the
Chemical Corps. _The test area covered the United States from fhe Rockies
to the Atlantic, from Canada to the Gulf of lloxi-co. .In br.ief, .thc Corps @
dropbed a myriad of microscopic particles from a plane, -and determined the
distance and direction these particles fiayylgd.with the ;ind. The Corps i
wanted to learn these things: -oﬁld it bé feasible to contaminate a large
area by this method using, for example, BW organisms, and if so, what .
'logistics would be involved. | | |

(S) The first test took place on 2 December 1957. A_Cll9 *flying
boxcar,” loaned to the'borps by the Air Force, flew- along a path leading

from South Dakota to International Falls, Minnesota, dispersing fluorescent E

- particles of zinc cadmium sulfide into the air. A large mass of cold air

‘mOVing down from Canada carried the particles along. Meteorologists

excected the-aigf@g§§ to continue'soq;h across the United States, but

instead it turned_and _went northeast, carrying_the bulk of the material

168

‘(1) Technical Study No. 6, Military Effectiveness of Bactérium Tu.arense
(c), Program Co-ordirnation Office, Fort Detrick. (2) CCIC Item 3458,
27 Aug 58,
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Anto Canada. The test was incomplete, bﬁt it was partially successful since
some stations 1200 miles away 16 New York State detected the particles.
(s) Dugway ran a second trial in February 1958, This time the
®polar outbreai,f as the Canadiah céld air magses are generally called,
continued on t§ the Gulf of Mexico, carrying fluorescent particles with it.
As the air mass moved south the froﬁt broadened so that the line of particles
200 miles long at the aircraft's path had spread out to 600 miles at the Gulf.
(C) The sampling'schemc set up by Dugway was quite elaborate. Scientists
at Fort Detrick devised a collecting device consisting of a filter and a pump
to draw the air through the filter. The filter trepped fluoroscant‘particlos
in the inspirated air. A special counting device was used to ascertain the

.number of particles on the filter. The Civil Aeronautics Authority

co-operated by having its personnel at 63 CAA stations collect samples, and .

the Weather Bureau did the same at 112 stations. The stations mailed the
2200 filters employed in each test to Dugway, where technicians made the
count. .

(S) During the spring of 1958 Dugway conducted two additional tests,
this time with the wind blowing ﬁaphazardly instead of steady from the
north. In the first, the plane flew south frcm Toledo, Chio, and then
turned west to Abilene, Texas. In the second, the course ran from Cetroit
to Springfield, Illinols, then west to Goodland, Kansas. Sampling stations
on both sides of the flight path reported particles, proving that randcam

flight over a target area would disperse small particles widely.
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{c) These‘testsgproved the feasibility of covering large areas of a

country with BN agents. Many scientists and officers had believed this

was possible, but LAC provided the first proof. While the tests were a
great step forward, they did not provide the Corps with nearly as much
data as the Corps would like to have had in order to predict the behavior

of particles released in clouds. To obtain additional data the Corps

planned further tests for the next fiscal year.169_

Orie-Shot Flame Thrower ) : . . @

(u) During World War II one of the problems that arose in the use
of flame throwers was the servicing that had to be done in theaters of I
operation before weapons could be used. The Corps decided that one way of
by-passing this obs#acle was to design a single shot flame thrower that
could be shipped from the United States ready for use. Engineers worked on the
weapon but did not perfect it in time for battle. Deveiopment continued
until 1949, when the Cérps, forced to economize, cancelled the project.
(u) During the Kérean War the -experiences of American troops in flame
warfare caused the Corps to take up the one-shot weapon again. Aerojet e
General Corporation, under contract, devised a new model consisting

‘essentially of a U-shaped aluminum tube 3% inches in diameter, jacketed

169

(1) Presentation by Clair B. Olsen, Meeting of the Dissemination and
Field Testing Cczmittee, USA CmlC Advisory Council, 6 - 7 - 8 Nov 57,
pp. 14 - 20. (2) Pregentatiog.by Dr William W. Dorrell, Meeting of the
Disseminaticn and Tiwld Testing Committee, USA CmlC Advisory Council,
22 - 23 - 24 May 58, pp. 30 - 4l.
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(S) In keeping with the policy to assign development work to the
arsenals and in consideration of the special facilities available, Materiel

Command assigned the Directorate for Biological Operations production _ B

development work on the agent B. tularense which was prepared for standard-

ization during fiscal year 1958. 1In all, 47 batches (2200 gallons each) of

agent were prepared under an Industrial Preparedness Measure, and producibility

was improved. At the same time work progressed on estiblishing a munitiohs_

-filligg capability for the agent.233 " Coe e : i

e

(s) Budgetary limitations and some undecided policy matters prohibited

the Chemical Corps from engaging in active anticrop research during FY 1958.

-This lack of research was reflected in curtailed activity in the production

field. Edgewood Arsenal continued to produce two of the naturally occuiing
plant disease agents, SX and TX, under a reduced program. But at the end

of the fiscal year there was a sufficient amount of agent in refrigerated

storage to meet Air Force réquirements for operational cabability under

Plan AMC 12-58, Although the anticrop program differed from the antipersonnel
program in that an{icrop production was current, munitions filling and ' e
assembly under the anticrop operational plan, as under the antipersonnel

Plan, was not scheduled to take place until imrediate need arises. In case

~ of need, munitions hardware was_on hand, including scme stocks already

nloc;ted in_overseas_bases, for approximately 4,CCQ M115 biological bombs;

233
(1) Marcus-Vuiei¢h Mdnterv, 28 Jan 59. (2) CCTC Item 3458, 27 Aug 58.
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on notification, the agent could be processed, packaged, and air shipped for

final munitions assembly at overseas bases, thus pro&iding,immediate

- operational capability. During fiscal year 1958, production development

"
P LR LT TN

work was being done under contract on one other naturally occuring plant

. disease agent, rice blast. The Chemical Corps was able to perform this

production development work and much of the other work in the anticrop L

program during fiscal year 1§58 only because funds were made available

through Industrial Preparedness lleasures.234

. . Industrial } Hobilization Planning

t3§tIndustrial Mobilfization planning and current procurement tended,

in the Chemipal Corps, to become less and less separate entitlés and more

and more mutpally supporting -activities. As indicated above,23 capabllity,
including mobilization capabilit}. is frequently dependant upon current
procurement and production since capability develops and is maintained through
the operation of current production processes. This dependance has been
administratively recognized by increased emphasis placed on programming

mobilization activities as an extension of current programming. Current

234 -
. (1) vincent-Hewitt interv, 28 Jan 5G. (2) OCCal0, Estimate of C2R

Situaticn, 1639, - (3) Froject Invert:ztrate (C) rpts, USh Cml A-s, E, 1957
Summer Season, dtd Tec 57; 1957 - 1532 Winter Teascn, dtd Jun 58; 1538
SL*:e* Segecn, dtd Oct 58. (4) Quart Hist Rpts,. MATCOM, Sep - Dec 57,
Jan - Mar 58, Apr - Jun S8. :

235
See abcve, pp. 132 - 33, 135 - 36.
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ifﬁ planning reduction was $367,000 or 43.6 man years, .hg it was accomplished

= .by reorganization of the procurement districts and reductions within the

" headquarters as discussed above. The $235,000 reduction in the maintenance

. of industrial reserve equipment meant the elimination of twenty-six personnel

spaces by 1 November 1937 and a total of forty spaces by 1 January 1958.

3 A $432,000 reduction in budget project 2240.4, maintenance of public

housing, resulted in lowering the standards of maintenance to the expenditure

of no more than fifty cents per square foot.237 . i

(C) The long-range effect of the new concept was to reduce the Chemical

Corps mobilization production base. At the beginning of fiscal year 1958,

the Chemical Corps production base consisted ofs

99 arsenal plants and lines;
9 GOCO plants;
74 package plants (including packages of special tooling);
1,574 pieces of production equipment in Industrial Equipment
Reserve,
38,842 items of inspection gages and equipment,
production capacity allocated in 175 commercial facilities.

It was at once appareni that seventeen arsenal ﬁanufacturing units, more than

five GOCO plants, and fourteen packages of production equipment and tooling
would be excess to the new requirements. It was also apparent that production

Capacity allocated in commercial facilities would be curtailed; for example,

‘sufficient requirements existed to use only two of the five planned protective

. @ask suppliers. An exhaustive survey made during the fiscal year revealed

237

(1) Vincent- Hewitt 1nterv, 28 Jan 59. (2) Quart Hist Rpt, MATCOM,
Jul - sep 57,
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(C) In CMLCD 57-5, Exploitation of Tactical Chemical Warfare, approv,
by the Chief Chemical Officer in December 1959, the Chemical Corps Board .
concluded that appropriate use of chemical warfare would substantially .
enhance the effectiveness and versatility of the Army's capabilities and
would give to the artillery the unique advantage of target effects gradatio
Genéral Stubbs also approved another CCB project, CMLCD 57-4, Exploitatioﬁ'
Tactical BW, and decided that it should serve as a source document for futu
related projects. USCONARC agreed to the recommendations of CMLCD 57-5,
stating that it would direct Coﬁbat Development agencies to include where =
sppropriate in their organizational and operational concept studies a
consideration of Chemiéal.larfare.. This USCONARC did, advising that BW, as
weil as CW, should be considered.10°

(C) The Chemical Corps Board began developing the concepts of both of

the above projects with the assignment of CMLCD 60-6, Concepts for Use of

Chemical Warfare in Support of Armmy Operations, and CMLCD 60-17, Concepts for

Use of Antipersonnel BW Munitions in Support of Army Qperaficns° The former

study was designed to analyze the potential role of chemical weapons in

limited and general warfare without regard to time frames and to develop

109 '
(1) Ltr CG USCCNARC to CCml0 23 Aug 60, sub: Combat Development
Project Report CMLCD 57-5, Exploitation of Tagtical Chemical Warfare. (2)
Ltr, USCCNARC to Dist, 2 Nov 60, First Quarter FY 1961, Review of Combat

Pevelopments, 1‘/
' — S 9
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employment in support of the Army of the future, 110

(U) The Chemical Corps Board acquired another test project CMLCD 59T1,

Field Experiment of Operations within CW Contaminated Areas, which was to

- evaluate the hazards of conducting tactical operations within areas contami-

nated by chemical agents and to develop and test procedures which would permit
troops to operate in such areas with minimum risk and with least loss of
effectiveness. The U.S. Army Chemical Corps Training Command also received

a test project, CMLCD 5877, Corncept and Technique for Use of Diffusion Type

Protective Materiel, which had as its objective the development and testing

of concepts for using diffusion-type collective protectioh material to provide

tactical troops with optimum CER protection.111

(U) As was the case last year, the Chemical Corps Board devoted a
substantial portion of its FY 1960 effort to the mission of briefing high
level agencies, Defense Department and otherwise, on various aspects of CBR
warfare. These briefings have been well received, and the number of requests
for repeat performances attest to their favorable reception. According to
General Sullivan, the Board's President, this briefing missibn was a
significant accomplishment of his command during FY 1960, ome tRat contributed

greatly to the overall enhanced reputation of matters CER so evident during the

course of the year.112

(1) Guart Hist Rpts, OACCmlO for P&D, Oct - Dec 59, Jan - Mar 60. (2)
Sawyer interv; 10 Ott 60.

-

111 N
Quart Hist Rpt, OACCRIO for PED, Jan - Mar 60, o
204706
Saqieilzhizﬁsrgioﬁéz: géf wi<h Brig Gen #illiam™E.R. Suilivan, 7 Oct 60. (2)
, © CeMTIDEANTIAL
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~which consisted of map ekerciseg, _The first of these, Project SCORPION, was _

carried out in conjunction with the Marine Corps in May, 1960, and concentrated

on elevated line scurce dissemination (i.e., airborne spraying) of selected

agents in simulated tactical“situations.172

Fou T r o) e

{C) The T;ipértite_coﬁferees on toxicological warfare met for their

fourteenth annual session during the period 14 - 26 September 1959, at Army Ce

Chemical Center. The three delegations, representihg the United Kingdom,
Canada, and the United States respectively, organized themselves jointly into

eight subdivisions, corresponding to the eight basic aspects of CER on the

agenda. _Among the recommendations approved by the conference were: ({a) an

Increased effort in the area of genetic research as an ald in the development

of new or improved BW agents, (b) high priority research and development for

BN and ON alarm systems, (c) emphasis on incapacitating CN agents, (d) combat

development exercises to determine problems of living and fighting in a toxic

environment, (e) estshiishment of uniform BN aerosol assessment procedures by

a Tripartite werking greup, (f) eonsideraticn by CA/EN research workers of

the problem of the effect of radiation exposure on subsequent C¥/BA

172 ‘
~ Interv, Hist Off with Mr Howasd M. Trussell, Adv Pl Div, Hq, RDCCM,
28 Oct 60. Projiect SCCRPION is more fully discussed in pp. 54 - 56  atove.
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user tests, carried out by-the Field Artillery Board, resulted in two wild

" er. The modifications were accomplished in t ime for check testing in March,
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173

particles comparable to fallout for use inﬂexperiments

Dispersal Systams
(C) The major accomﬁl{shment of the year in this realm was the standard- :
ization early in the fourth quaiter o¥ the'T-238 toxic rocket as the Rocket,
Gas, 115-mm, M55, authorizéd to carry either GB or VX fillings. The rocket,
designed to sarve as an optimum area ground dissemination source, had been
ggg]develogment by Qrdnance, in conqug§3Q21!§§hdfbf‘gpegicagthffs, f}nce
the Korean War. The weapon consists of & fin-stabilized solid fuel rocket -
78 inches Iong; the forward third of which constitutes the warhead, carrying
approximately 11 pounds of agent. it is fired from a multi tube launcher
capable of handling 45 rounds simultaneously.174 During the early months of )

FY 1960 the rocket successfully passed the engineering test phase, but the

rounds and a report recommending corrective changes in both rocket and launchf'J
1960, following which the Artillery Board declared itself ready to recommend
standardization. With the Eompletion of this action in April, the Chemical

Corps became possessedlfor the f irst time of a standard munition with a VX

173
Final Report, l4th Tripartite Conference on Toxicelogical Warfare,
pp- 23 54, )

174

MApee -

ROTMHRLLY

JIPF T LR

CCIC Item 3704, Classification of Rocket, Gas, 115-mm., M55 (T238)
as a Sta"dard A Type..., 4 Apr 60.
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(C) The E130R2 bomblet turned out to be the crucial difficulty in gain-

x’  1ng type classification status for both the improved Honest John warhead and
;:?thc toxic warhead being developed for the Little John rockét. It proved to

T need additional work in the area of fuze function; moreover, a tendency

% ; toward buildup of unacceptable pressures when the sphere was loaded made its

appearance. While these problems remained to be ironed out, type classifi-
178 '

cation of the two warheads had to be deferred.
P m new development in the field of d

systems during FY 1960 was the commencement of a program to utilize Army com-

bat _surveillance drones as line source agent disseminators. Drones avatlable
for planning and development estimates would provide the Chemicaf Corps with
spray tank carriers capable of speeds from 200 to over 500 knots, and with
payload capacities varying from 200 up to perhaps 1,600 pounds of BA or CH
agent. The prospect of more efficient line source dissemination was particu-
larly interesting to the Chemical Corps because that method, though more de-
pendent on weather conditions than point source dispersal, provides better
coverage. Moreover, the prospect of reduction in the size of future Army mis-
siles makes'these point source vehicles less promising for the purposes of

CER warfare.179

178
4 N (1) Quart Presentations, RDCOM, to CCal0, FY 60. (2) Capasso interv,
v 60.

179
(1) Interv, Hist Off with Mr J. Rex Pimlott Dev Div, RDCOM 4 Nov 60.
(2) Quart Presentation, RDOCM, to CCmlO, 2d Gtr,_ FY 60.
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(C) During the first half of the fiscal year a concerted effort was ~~:-1

!

made by the Chemical Corps, backed by an additional allotment of Army R&D

funds, to type classify a new incapacitating agent by the beginning of calendar

1960, The effort, designated Project NEW YEAR in August 1959, centered on
Sernyl (EA 2148), which was selected as the most suitable candidate agent for

early standardization. The agent was a discarded experimental anesthetic

turned over to the Corps by Parke, Davis and Company; it possessed both mental

and physical incapacitating characteristics, depending on the dose level. The .

was a major factor in its selection.182 In December 1959, however, 1t was T

learned that the minimum effective dosage was regarded as too high for prac-

tical fleld use. In consequence the type classification program for Sernyl

‘wWas drOpped.183

(S) While the hopes for Sernyl were disgppointed, the general program

for development of new incapacitating agents continued to enjoy high priority.
et

A BH research effort to select 3 fast-acting incapacitating agent centered

attention on staphylococqus enterotoxin as a promising candidate. 184

162
(1) Briefing Notes, Dir Ind Opns Eng, ENCOM, 1 Jul - 30 Sep 59, p. 5.
(2) Quar* Hist Rpt, GVL, Jul - Sep 59.

183
(1) Quart Presentations, RDCCM, to Ch, R&D, DA, 24 and 3d Qtrs, FY 60.
(2) Interv, Hist Off with Dr Olin H. Borum, Reseaxrch Div, RCCCM, 4 Hov 60.

.

1e4
Technical Prcgram Review and Analysis, Bio Labs, FY 60, p. S. : Cf%(>
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Meanwhile, research in the field of ON incapacitators tended to concentrate :

%

en EA 2277 (CS 4030), one_of a group of hallucinatory benzilic acid deriva=

tives with capabilities as incapacitating agents. Toxiclity studies of this d '

compound on sub-primates were carried out, and the first tests on human volun-

leers were undertalen before the end of the year.185 Research and development

on viral-rickettsial incapacitators was most advanced in the case of Venezuel

equine encephalomyelitis, so much that it was scheduled for type classifica-

a disease of horses. In humans it causes one to four days of fever followed

by’three to eight day; of incapacitation. There is no specific therapy for
the disease. In the cours; of the year it was found that the strain of the
virus originally sth?duléd for type classification in the wet-s;spension form
did not respond suitagly to production methods. The ultimate decision reached

at the end of the year was to recommend type classification for another strain.

Final action was scheduled for early in FY 1961. Because of the pressure of

this work on Biologica]l Laboratories' facilities, a planned program for com-

Pleting development of dry Q fever, a rickettsial incapacitating agent, was

s, s T a1 AR 2l b aantt AdieaitD MG SR § RSN SL A
H"“i” ‘“ 37 Ay e SR ST

deferred for the remainder of the year.l18® A gradually increasing emphasis on.
185 "0
(1) Quart Hist Rpt, CAL, Mar - Jun 60. (2) Borum interv, 4 Nov 60. 3%
186 &
(1) Technical Program Review and Analysis, Bio Labs, FY €0, pp. 14 = 15. 52
(2) cciCc 1tem 37€2, Classification cf the Virus of Venezuelan Equine Encepha- gf
lomye}itis.., 1 Aug 60 (S). Ji%
- @
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' !'on Rickettsia :1;kg;1§11,‘¥he causative agent of Rocky Mountalin spotted fever,

and the initiation of research on the pantropic strain of the Rift Valley

‘? fever virus and the two rickettsiae causing endemic and epidemic typhus respec-
£ (S) Development of lethal BN agents reached a milestone in FY 1960 when

dry Pasteurella tularensis, a new form 6f the causative organism of tularemia,

é p was type classified early in the yvear. A wet-suspension form had been classi-

-5
R AN ) i~ © . . .

A

™ to storage, shipping, and logistic exigencies. Research intc practical drying

methods for living agents began during the Korean War, and led to the conclu-

w

1)

(2]

=g

(1

Q.
sg‘ % Ba%g

itrain.'3§ sion that freeze-drying techniques, when modified to yield an easily milled
of % pellet, were most suited to producing viable dry living agents of acceptable
- fié particle size and storage characteristics. Work on dry P. %tularensis began in
1s 5;5 1958 and was sﬁbstantially complete by the end cf FY 1959. The methed -adopted
s on"zg‘ involves freeéing droplets of a stabilized concentratéd liquid culture of the
.fgz' agent with liquid Freon, drying the resultant pellets, and reducing the dried
e 167
< (1) Technical Picgram Revtew & Analysis, Bilo Labs, FY 60, pp. 4 --5.
15. {2) Ltr, C, Prog Coor#Cff, Bio—kabs, to Hist Off, sub: Historical Infor-

i~ mation, FY 1560, 16 Bec 60.

188

_ Cf. Suimary of Major Events and Problems,‘FY 59, pp. 98 - 99, which
includes a geheral Fiscussion of tularemia as a BN agent. LT
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: cated in such developments as the satisfactory completion of screening research . -

senting an improvement over liquid suspensions in that they are more adaptable
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product to a particle diameter of about 5.5 microns through a two-stage mll—. 3
ling operation. The stébilizer used is a protective suspension containing
skim milk, sucrose, and thiourea, which serves as a'coating for the organisms
throughout the pcocess.. A gram of the packaged product contains about

14.7 x 109 viable cells and has a three year storage stability when stored in
a dry nitrogen atmosphere at.-18°C. From the loglstical point of view espec-

" $ally, successful completion of this development of the first standard dry

live agent constitutes a major breakthrough in B¥. Type classification of the iﬁ;

dry agent was completed on 29 September 1959.189

{C) Work on lethal O agents centered largely on the V agents. As a

byproduct of study of the behavior of V agents in solution a new highly toxic

—ewn ot

compound was 1dentif1ed, a product of the hydrolysis of VX in neutral or

slightly alkaline solutions. The new item, designated EA 2192, reacts irrever- %

- o ek g ki My b o W - e {n s e y
T TR Sag sty e ',-.,‘:'-"- 1 o . caw. 2
- Ty . -
U LAY M e eI R s S ' .
¥ e i PSR TI (R I
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l sibly with cholinesterase and has an LDsQ comparable to VX, but it reguires

additives before it will penetrate'thc'skin.' Further study of the compound
190 | ' '

was scheduled. Research on certain highly toxic substances, notably the

Sarbamates (typified by EA 1464) and the natural toxins found in clam siphons

L ————— e e e a1 d—— —-

| :
} and the Japanese puffer fish, continued through the year. 'Additional quanti- ;
ties of the latter were isolated, and a new Watermination was made for the ;
" o
165 ” : L
(1) CCTC Item 3622, Classification of Dry Pastsurells Tularensis ... 3.
as a Standard-A Tyre E# Antipersonnel Agent {S), 4 Sep 53 (2) Quart Pre- s
| sentstion, RCCOM, to Ch, R3D, DA, 3d4-Gtr, FY 60. g
o | 190 :E
' Quart Hist Rpts, CAL, Jan - ﬂar 60, Apr - Jun 69. 1%
- : 2‘:_;:"
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(c) One of the most urgently desired items in the R&D program, pending

-the future development of a universal alarm system, is a practical and portable

field point source alarm for nerve gases. The E4l type of automatic alarm
under development during FY 1960 through a contract with Radio Corporation of
America is a miniatufized version of the E21, previously accepted by the Navy

but rejected by the A®my as too large for field use. The weight limitation

placed on the develcpers was thirty pounds, including batteries (except - for

batteries needed to supply heat when operating in temperatures below 32°F).

While the original concept of the E4l alarm envisaged a warning system for G )

agents, a V agent capability was added. Considerable emphasis was placed dur-

ing the year on interchangeability of the supplied battery power source with

the 24-volt power source of combat vehicles and the ability of the battery unit

192

to be recharged using standard equipment already in the field. As insurance

against possible failure of the E4l under development to meet DA requirements,
the Chemical Corps'undertbok parallel development in its own laboratories of a
simplified version. By the middle of FY 1960 prcgress in this effort was suf-
ficient to justify the letting of a new contract, this time yith.Aircraft Arm-

aments, to carry the work forward to the point where evaluation tests could be

191 : ’

(1) Borum interv, 4 Nov 60. (2) Consolidated R&D Annual Project Rpt,
31 Dec 59, Sukbproject 4CC8-02-C16-07.

162 i
CCTC Item 3611, Military Characteristics for Chemical War are Agent

Point Detecti Alarm, 30 J -59. 0{
ection arm, une leCL%)
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repeatedly rejected proposals to produce toxics and other items whose produc-

tion involves greit hazards. The combination of this reluctance and low
peacetime volume and variety of chemical procurement has meant, throughout

~the Corps® history, that the Corps must maintain its own facilitles to insure

the retention of "know-how" and capability. During FY 1960, preparations

were in hand to acquire a contractor to operate an agent production and fil-

ling plant now under construction, but, although it appeared that the Chemj-

¢al Corps would be able to make this unusual and significant arrangement, it

was believed that such a;éontract would not presage toxic production by

uﬂmmm-mmm_nmumwtedly demonstrated reluctance

to contend with the hazards of toxlc production. It was expecied at the end

of the year that higher authority would study the whole problem of the future

of the Army arsenal system during FY 1961,219 :
(U) The U.S. Army Chemical Procurement District, New York, the U.S. Army
Chemical Center Procurement Agency, and the U.S. Army Chemical Corps District,

San Francisco, remained the three Chemical Corps procurement activities in

_ FY 1960. The New York district obligated about $13.6 million during the year.

The Army Chemical Center Procurement Agency obligated approximately $6.4 mil-

“1ion in supply procuremént and $7 million in research and development procure-

ment. The San Francisco district handlad procurement acticns tgtaliag slight-
ly moze than $842,000. In addition to the procurement in these designated

matsriel prccurerent agencies, the Biological Warfare Laboratories obligated

213 .

(1) Mullen interv, 31 Oct 60. (2) Interv, Hist Off with Mr William E.
Montanary; Log #geeBd, MATCOM, 16 Nov 60.
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complementary filling facility at _Newport, Indiana, proceeded on schedule

during FY 1960. The Chemical Corps submitted a project request in FY 1960 to
ﬁiovide for a munitions assembly plant to be built in conjunction with the
agent plant. Project approval was expected early in FY 1961._ Ry the end of

FY-1960, Feod Machinery.and Chemical . Corporation, the prime gontractor, and

The Lummus Company, the principal subconfractor, had nearly completed the

design and engineering uork and had completed 49 percent of the actual con-

struction on the agent process and filling plants. The target dates set at

the end of the year were as follows: . . o.

Chemical Plant and Process Cemplete 23 Jun 61

Filling Plant Complete 23 Jun 61

Waste Disposal Well Complete 15 Aug 60 e
Step O Construction Complete 23 Jul 60

Step I Construction Complete 15 Aug 60

Step II ! Construction-Complete 30 Aug 60

.Step III Construction Complete 1 Oct 60

Machinery Installation Complete 31 Jan 61

Operating Shakedown Commence 23 Jul 60

Formal Trial Operation Commence between 1 Aug and 1 Oct 60252
Trial Operation Complete between 1 Jan and 1 Mar 61777

(C) The contractor reported no major technical problems in plant construc-
fien or process development. Minor problems and delays were attributed to bad
weather, a brief labor dispute, shortage of equipment, a lack of instrumenta-
tion, and difficulties in coordinatiﬁg precess plans between Chemical Corps

and cpntractor agencies. All of these problems were resolved by the end of

2352

~{1) Mullen interv, 31 Oct 60. (2) Interv, Hist Cff with Mr William J.
Ellenterger, Log Div, OCCalO, 1 New-90. (3} File, 7 Aug 59 to (not closed),
sub: Pi‘’331'’-‘°5>"*l‘iépC)rts fcr Nennori Chemical Plant, maint{aired by Installations
Er, Log: Div, ©CCxiQ. (P*reaf"er cited Prcgress Rpt File) Especially MRS, C,
Log Div, OECmlO fer Dep CCmiO fnct Progress Report Nr. 12, 6 Jul 60. (4) Readi-
ness Rpts, 1 Aug 59, pp. 91 - 92; 1 Nov 59, pp. 91 - 92; 1 Feb 60, pp. 27-28;
1 May 60, pp. 29 - 30; 1 Aug 60, pp. 29 - 30.
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viewinz deviczs. The Chemical Co s worlied on an anti-radsr agent

L)

to counter radar cdependent items such as VT fuzes, and search and

scannirs instruzents.

Binlozical Resezrch ar& Deyelonzen

Tte field of Bizloglcal warfore (V) received more and mors

exshasls froz every stondpeint. Work on 20 agents led to the

stendardization 6f an enti-versonzel agent.

Plont nathoszens received the most atten: ion in the anti-crom

fisld ané cne agent was_standardized. _Two chezicol growthr innhitifors_

-~
were progzosed for s—tanézzr(’ization."z

Progress ip the field of enizal diseases was raniicoored tr a
cezplete lzcir of fzcilities, and the Hulk of research on anti-anizal
2geats had $o ke conducted by contrzcis_and ty other government

azencies such as _the Tevartizent of Asriciture. It

the activation of Fit. Terry in the sprinz of 1952 would nmeet w

success in the study of certain ani-el disesases when the work of
e e .. oz
rezacilitaticn 2nd the new facilities there were commletad.”

©+ 0CC 3zl O witr Li Col J.Z3. ip-el, Ziec C, R

2

CTal C Eio J..;acs for 1 Jul 31-00 Jun &2, 3nt Series
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Worlr on IV nunitions led 30 the stondardis

cn froa the MIT cluster. Develcpment ond engi-

o
(o]
L,
[ X
Q
¥}
t‘“
o
Y
W
[+
(&)
(34

neering t2sts on other bonvs were in prosress. Furtherzore, a__

-

nuzder of ficlld trinls with IV sgents ook ploce durding this pericé.
Larse scale studies were nace vwith zerosol cloud traval as well

as_tie tehovicr of acerosol clouds over two U.S. inlend cities. In

CroZATICH 250 a fluorescent chezicul wes released as an serosol
froz a Navel zizesweever steamirg along the southeast coast of the

The resu l‘s indicated tlnt 1% was possidle to achieve

Tritad States,
lozg-renge zerosol cloud travel and consecuent coverage © nouzsandls

c¢f square ziles by tlhe -dissemination of relatively szall e-cunis

(250-1%s) 02 trccer materizl under lew level temerature inver sion.”

Tre Ziolcgical Laboratories zacde a very detziled study in con-

recticn with tie izporiant provlexms of &rpring, grianding, ané sicing
0 ZiW agents for the IV dry agent prozroa. As a resuld of this study

end ol guidsnee In this area, a large progrom in the field of drying

[
.

0y

has beex uniertalen, largely by ccnirzct. Trat ircreaced emphasis

wes given to the whole 3 progran can be judged by tie consideragdle

eéxpanziza of facilitics and effcrt that tock place éduring this period.

At the close of 1532 there was a major coas‘ruction orogrom in progress
~ - 0 . - —~—— LN S )

at lamm Zetrich, amountiag to atout 339,220,020 for TY 1853, whicha

-~ A
<
oD% ¢f C21 O Zio Lzhs for 1 &2l 51-30 cun 32.
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Tze Zzdlolceglezl Vaorfore pregrom was o new one to the Chemicel

-aal

Cerps, having beszun in 1242 with the decisien to conduct en oporo-
tional ev-lustion of R as a werpons system.¢6 Until 1921, however,
the Chenicel Corps was commitied to the use of radicactive tantalun,
tharebyr competiing directly wiih atonic warfzare worlk sincs toth

dred pil - 27 o s . .
recuired pils neutrons. Progress in IV resezrci wzs so repld as
to advence the date for susplying data to the ‘iezpons Systea Zvalua-

tion Growp (WSZG) for the eveluation of X! as a cucitions sysien by

orne year. By the end of 1932 the Chexzicel Corps was also in the

fizal stzges of d°v=10n“ert 0f aerial zunitions systezs. Cflere wcs
a highls aizable 750-1% dbomb carryinz £00-1ts_of radioactive rydro-

Wwork on this project was terminated for the mozent, however, becaus

(¢}

of the Jesire for concentiration on large zrea targets.

13

e zost siznificant develonment in gzeriel discemination ccoze

in the irvestization of sprerical ouniiicns as a mezns ¢f solvizg

the bizzest provlen iz aerial nn, that of dispersion. Since scheres
lack gocd ballistic cheracteristics they proviled for tetier disper
20

Intery Zist Q0 CC C=1 O wizn Lt Ccl Z.7. Cooxz, Cz, Special Proj. Tiv.,
R 2 3 Cozd, ¢ Feb 3a.
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dispersica for maxizua effectiveness. Tie use 0f rilted spheres to
imart a2 soian to the bozt furiher increased the patiern size. in

additionzl zodification cnlled the composite sohere (S2%24) er

aircralt crows, dissipating {-e heat

[{1)

The provleas of shieldin

o sell-absorption of radio-zciivity, and the mal-elfect of

|5
£
o
cr

o,

radiatlon orn prizmers and iritiators were overcome. %he ground
bancling equipment presented no prodlea since weight was not con-

ié ] 3 T Cand 28

sicered a critical fcetor. '

Froo the 21 August 1952 briefing on Z7 for the Chief of Staif,

General J. Lawton Collins, tre Cheziczl Corps acguired the tasi of
studying an & ground dissexmirzotion wezpons systen to te ewplored

vy grounld troscps, and workt was authorized by Chemical Cerps Technicel
- 28 .

Corxmittee action on 2 Tecexmber 1952. Despite this direction for

work ro acdditiorel funds were provided. This led to the rescheduling

of FY 1923 Chenmical Corps funds in orier 4o firnd the money for this

prase of the BV progrem. A number of ileas resulisd from this study.

One envisazed a itruci-trailer combinetion %0 conteminate imporian

liqguid viacer a22d sprogiang

i1t onto tle roed. An serosol munitica or smoke generztor wes. sug-.
gested as a zmecns of contoninating key industrisl buildings, pover
—
<O
Inid.
29
T ~ ooy <\ L ; - . —~ .
(1) D7, AC>fs (G-3) thru ACofS (G=<) to CC C=i C, 25 Aug 5Z, sud:
21 Auvgust 2riefing for the CoZ3 on IV, and 1lst Ind, CG, R& 3
Comd tc C Cz1 C, 8 Cst &z, - L
\ - , -
(2) CCIC Item 28732, Meeting Mo.5, 2 Cec SZ. o S—




facilities, mires, etc., widle ther are still iz our possession In
s

[ 2]
t!

order 1o deny treir use without phrsical desiruction. A big
rroblen Lers was the discovery of what moltes zarticles stick to
surfoces. fShe greatest potential of this ground RW is froa the.

CGefensive aspect, notadly in withdraval.

D)

Pefensive Asnecis 0f Recenrch and

Trhe fields of detection, protectisn, and decontamination of CZZ
asents showved sone definiie advonces. Adequate methods of identifice-
tion existed for 211 CV 2gents excent the G-2gents, and detectiica of

asuzliles was & contiruing protlen,

ot
e
13
[+
o
o
18]
s )
o
<
®
13
ot
)

the lat&er in
for an automatic device is nececsary. One of these autczatic a2larzs
had already teen develoned for fixed irnstollations, and tkree fieldl
2larms for G-agezts were under development. Neznwhile the Chexzical
Corps had i:prcﬁed the M9A2 Chenical Azent Tetector Kit Ty the addi-

R X}

tica of incole and sodiuxm pyrophosphate peroxide solutloz which were

—

used vith an air-sempling pump for the deieciion of G-agents. This

€id not nrovide a tizmely-erough warzing of the presence of G-azezts,

Lovever.
In the field of Qefencive 3V ithe a%ility to detect repiily and
rotlez. ZEzpid

1éentiiy ZV azentis was a most urzest cnd eluslve

Ve &

‘d

e atzoczere of

wzrning devices to iadicete an unusazl increace in t

ri~horg 0F micron—-ci~ed maoriticles
— g W - - a e e o G Vo -

o
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Draft, Smeech by 2riz Gen Wm i, Creasy, tc Ye delivered ot
Ft llellellon, Ala., 13 lar 53, subut Zecezzcrh and Zevelenzent
in the Lhemiccl Corps.
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steca will not cdamoge the corte"tg o’ tke comporizent.

Proving Activities

Ca the recomzendztion of the Chemical Corps Advisory Council
tre Znviron-entel Surveillance Tecsting of Chemicol Corns weapons,
Tnunitions, and equipzent was moved froxm Jugway Proving Grouxds to

Zégewood Proving Grounds ia Fedruary 1232, therety perzmitting the

[
o)

planrizg of —more extensive and coprelensive tests. At the sczme

tlze Dugvay was freed froa diversionary efforts and ellowed to con-

centrate on the toxic effects prosran. Ungder the Znwirozaental Sur—

veillance Testinz prograa the Chemicel Corps was to particinatis in

ke estatliishmany of thres permanent instoTlations at Fancna, Yaza

(Ax4-o0zz , end Zix Delta (Alasza) for arcy-wide use.

Flzme, szmoke, and ron-toxic muniiions conitinued to be tested ot

the Zdgewood Proving Grounds. At Dugway in the spring of 1952 the

Chezicol Corns rade 21 i-poriant adv-nce in the erea of enti-crop

8gent testing. That October an overational suitability test on E/

SSaC

bonts was conducied in the most_extensive test yet held, General

prodlexas confronting the Dugway Proviag Grounds and the Znviroanzesntel

-0

)‘

Test Teams included a lzek of suitedble housing and recreaticn fa

ties, thereby encouraging a high turnover of civilian personnel,

Rot of Cz1 Zio Lats, 1 Jud 51-20 .Jun 32.

ocsCml C th Lt Sol Z2iz Lawnon, Ck, Provinz Srounds

r. - wad

Cc=d, 6 Zeb 53.
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In the clecsing days of the fiscal year an innovetion in policy

was_introduced when the Chemical Corps was directed to let contrects
13

on 8s large a part as practicable of jts nd R & D prafran

Heretolore contracts had been let out on part of this worlk, tut the

Jnew policy was toward rmuch lar~er contractse  (SECRET)

Nor was the new policy confined exclusively to Flend R & D

cantracts, btut it extended also to procurenent ccntracts. On 24 J une

the Chief Chemical Officer recomzended to the ACofS (G-d), that rerve gas
)b)’

producticn at Roc}g Jountain Arsenal be let out on contract.l' S

Qrerenizational Develooments

Certain orgenizationael chenges were effected in the Corps as a
consequence of the Killian Report.ls The Rescarch and Develorment

Division in the Chief's Office underwent a corplete reorzanization.

13
Memo for Record, 26 Jun 53, subs ZT Progran Contract rro“osal
to Yathsison C}'e....lce.l Companye In ezecutive files, R B Div,
0C Cz=1 Q.

14
1st Ind C Cxl O, 24 Jun 53, on 1lir fr Asst CO, Mat Comd %o C Cml O,
23 Jun 53, subs Proposed Contract Noe DA=11-021-Cnl-469(PC-C1IZ-334).

15
In Xay the Killien Comittee reccaverned eand invited the Chicf Cherical
Officer, General Bullere, to cczmernt cn develooments in the Corgps
under the XKillian concevote. No report of the Cozr-ittece!s findings Q%
hed ezreared as of 30 Jun 53. .
% ¢ H/“""r"—--‘ Q) .. Q‘Dq
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Work in the 7,200,000 construction program for the permanent

Chenmical Corps Training Cormand facilities at Fort McClellan was

31 percent complete by the end of FY 1953. With a few minor ex-

ceptions, Area 32, the 2000 man troop housing area, was corpleted

on 29 Yay 1953, By 1 June 1953 the area housed the 100th Chemicul

Group, the Cormposite Troop Unit, the Chemicel Corps School Detach=-

ment, end students of the Chemicael Corps Schools (RESTRICTID)

Teble Noe 3 sumzarizes the value of Chenical Corps'! facilities

and construction pending at the end of the period (:nder considcrationk
(CGFIDENTIAL)

General

Eerly in the second helf of the fiscal year, the pqlicies and
purposes of a new secretary of defense rnade themselves felt. Their
most immediate effect was & curtailment of activities in line with
new budgetary limitationse Downward revisions of FY 5& btudgst we
anrounced arnd instmction§ wore issued that ec-cpe‘nditures during last
quarter of FY 53 would be scaled down to conform therewithe
Influence on Chemical Corps financing is shown by the chart and table

on paze 7 in Appendix Ae Tkis effected particularly activities

of Research exnd Develorment end Materiol Commendse (SECRET)

Other new colicies cf comcern 4o Chenmical Corrs were‘(al

"greater crmlo-—ent of civilien a~encies in recearch erd develozrent,

() curtail—emt of work et arsemels in favor of civilien vroducers, and

{c) centrpolization in ri~her echelons of civilian control of technical

cores activitiese The prommt irplementing of all of these new policies

recuii'ed the corstant =®ention of the Chief, Chewmical Corrs, during

the latter months of the fiscal vear, as well as close stalf suger= 3(96( qq

vision by eppropriete dizicigngs of-hi ; -3STRIST D)
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RESEARCH AMD DEVELOPMENT IN THE CHELICAL COrPS
Administration

Generally, the research and development programs continued to
be directed toward the completion of short-term deveiégxnen’cs, which

Was necessarily at the expense, to some extent, of basic research.

Emphasis was placed on end item development, on weaporns and minitions

for the dissemination of the nerve gases (G-agents), and on the

entire field of biological warfare. (CONFILENTIAL)

As indicated abovel, several organizational changes took place
during the latter six months of the fiscal year as a result of the
Killian .Banort.2 Dur:.ng the period there was a slight inerease in
civilian personnel, but the number of EnTTsted Scientific and
Professional Persomnel dropped from 968 (31 December 1952) to 875 .
(30 Jume 1953).°  (RESTRICTED)

The Fiscal Year 1953 funding program had called for the ex—

penditure of approximately 841,500,000 for research and develomment

activities, By 30 June 1953 the amount actually obligated was

£38,101,39L (see Table 1) of which approximately L2 percemt was
- ———

for biological warfare, 30 percent for chemical warfare, 9 percent

for atoniec warfare, and ths remainder for giscellansous activit s.l‘
(S':}C ol )

lsee page |C

2

See charts |, 2./5
3“* igures furnished by the Qffice of the Comptro]_.er, RE Cormand

hl‘bid. For further deff_lls See MSu=mary of the Chem_ce.l Coryps ; QJ © 60
Program®, Apr:endi:{ A to this rpt, p.l9
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Chenicel Research ornd Develoonant

During the period from Jenuary to June 1953, research and
development proceceded in both the offensive and defensive aspects of

cherical, biological, and radiolozical warfaere. The search for new

toxic mgents continued, and hundreds of cormourds that had possible

toxic chericeal structures were consi

confined to gaseous substances, but extended on & larger scale to
poisonous solidse® (SECIET)

Yothods of disseminating Serin (GE2) by borbs, spray tank, stells,
and other mearns continued under developnente ‘.Tork was vezun on a
750-1be cluster, cormricing 126 3-pound vase-sheped tombs to disseminate
Sarin from high speed eircraft. In the GB 1000-lb. cluster cless,
the E10IRZ, carrying 76 CB-filled bombs, was rodified for exterzal
stowage, end the bombs (ES4R6) were put through all testswith tke S
exception of the_USAF operational suitatility testse For the
disserination of GB varor by means of airplene spray tanks, a tank,
EZ8, capable~of being exterrally mounted on jet aircraft was
develored, and later modified (E29) to utilize the ram-jet principle.

Studies were likewice made on the dosage of GB vapcer otteins>le from

5
Quart Eist Bpt, Cnol C Advisory Counrcil, Jen-lar 53,
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spray tankse The 4e5-inch GB rocket, T164, underwent Iinal onginzering
testse Pecause the 4.2-inch GB mortar shells behaved erratically
during tallistic tests, redesizn was recessary. Standardi:zation of
105~rme and -155-mme Sarin-filled artillery shells was delayed at

the request of the Ordnesnce Departrent pending development of a
device of detecting leskse Research on the thermal dissemination

of Serin was continued in an effort to formulate a pyrotechnic
mixture that would not destroy the agente® an ingernious thermal
generator having two compartments, in onme of which wes a thin walled
collapsitle tube, and in the other a fuel btlock, was develoceds
Vhen put into use, the gases from the burnirg fuel exsrted pressure

on the tube, and forced out the agent through an atomizing nozzlee’

(SECRET)

In the field of ruided nissiles, en experinmental investigaticn

wes undertaken to determine the princinles soverninz the use of

chemical warheadse Develorment of both toxic and incendiary

warheads for strateszic surface-to-surface and air-to-surface missiles

continued, end missiles cerryirg Sif bombs were tested, using inert

EE1D4 borbsed  (SICRTT)
6 .
(1) Inter+ Zist Q, .CC Cal 0 with Lt Presten Ce Pogers, Toxic CT Div,
R & 5 Comd, 29 Jul 53
(2) Quars Zizt 2pt, €=l € Advisory Couzcil, Jen-¥ar 53.
7
Seri-arxzal Prozress Rpt, Cml CR & D, 1 Jan-30 June £3.
8
(1) Quar Fist Rp%, €zl € Adviscry Coumeil, Jen-iar 53.
(2) Semi-annual Prozress Rpt, Cal C R & D, 1 Jan-30 June S3. al oo >
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York on BW agents reached the point where, in addition to the

antipersonnel and the anticrop agentsalready standardized by the end

of FY 1952, a number Were approaching the stage where consideration

-eduld be given to their adoption as standard types, Insofar as

research and develoment of antianimal agents was concerned, the

1imiting factor was the lack of facilities, Two new laboratery

buildings were under construction at Camp Detrick for wrk on

-apipal diseases,  (SECRET) _ 3 | _
Iwo chemical type anticrop agents were standardized during the

latter half of ¥Y 1953, The special advantagze of thése agents is

thelr ability to withstand weathering and the fact that field

concentrations ~ayrg nontoxic to men and animals, Moreover, no method

exists for arresting their a.c'!:i.on.]'h (CONFIIENTIAL) _
Siﬁce the size of BW particles is of critical importance, the

determination of metho;ls for the ;eduction of dried agents to the

proper size, and the collection and clas;sii‘ication of these sized

particles are essential features of the drying program. (SECHET)

5 ’ -
Extept as otherwise noted this material on B is based on the
Sevemth Amnual Feport, Cal C Biol Labs, 1 Jil 52 -~ 30 Jun 53,

7 : - :
Quart Hist Rpt, Cml € Advisery Council, Jan-Mar 53,

e




In order to centralize responsibility and to achieve coordination on

the importamt problem of drying BW agents, a research group was

estaplished at the Biological laboratories during this period, a
large part of whose work was performed by c_:ozrtracb with other

Government agencies and with private firms, Spray drying and freeze

-

drying were both investigateds (SECRET)

. 8ix pilot plamts, including one for simulant 'agents, were negring
completion at the Biological Laboratories. At Pine Bluff Arsenal,
the X-20L Plant was nearly completed by 30 Juns 1953 RE Mearwhile,

& neEwW process i‘o:‘r the production of the preferred BW antipersonnsl
agent was recommended to the X-201 facility, and piloting of this
7as began in June 1953, (SECRET)

. The largest single portion of B research and development funds!
4S.9 percent, was devoted to the design and engineering of mmitions,
Two newearial mumitions were being developed, the first of which
was expected to be ready for its agent £illing in 1954, A problem
still confromting the engineers was the development of a §atisfactory
needle size for filling the bamb with the preferred agents'® _Two

naval munitions for disseminating the BW agLents_were beinz develoved

and successful tests with a rrototyre were conducted with si=mulamis -

L
Ibid,

16 . . . L. R
Cnl C Acvisory Council Newsletter No. 3, 21 May 53,
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on land and off the Florida coaste_ A new means of BW dissemination

wasg scove s was th trasonic ration of

aerosols, which showed much promise and will be investigated in

future munition develommenty (SECEET)
In addition to tests with BW agents and munitions conducted at

Dugway Proving Ground, Eglin Air Force Base, and a number of other

places, field trials nth simulant a.gents were held at Fort McClellan,
Alabama (S'{OE{I":IOBN I& II) in the fa.u of 1952, The objeqt‘ive of

the latter was to determine tactical potemtialities of BW. The

results indicated that a considerable mmber -of casualties could

bave been producec_i in similar combat situations involving the use of

pathogenic agentse (SECRET)
Radiological Research and Develoument

Under the Radiological Tarfare program, two types of bombs had

been developed by the Spring of 1953, One was an explosive, highly

e B W o N\
N - : M
q W kb Faai pidie La g gy AR as
ok ) 1Y AN

aimable munition,-m?h was effective for small targets, and the other

8 large area mmition, based on the dispersion of surface md:_ﬁ.ed

Spheres, effective for large targets, ! (SECRET) (RESTRICTED DATA)
By the end of the fiscal year, the RW program came almost }o_a

stand-still as a resulu of a dec:.sicn by the Senior EReview Bcg._l 27 H

Departzent of the Ar:cr (SECRET)  (RESSTRICTID DATA
17 . -
Quart Hist Rpt, Cml C Advisory Council, Jan-lar 53,
18
See D. RL_"?;‘T""H Il\”\,
1\S 77F’TD 0R0FR
-- (M ~— w-*'—g‘"_‘ ) -
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' poo Al resulss a in the thres and

one half years of the projram's existonce. These results included:lS

(1) Discovery of a variety of arents for runitions includine

those utilizin- waste fission precducts and hence not

cometine 'with the etomic progran.

(2) Devolopment of & hizhls asimable bomte

(3) Developnont of a lar-e-arca bombe

facility placed in oneration at Duzwm

Provips Ground for handliae, vrocessinz, loadinz, and

!

?l‘_’.f'-: } ‘1 &L CVR

ot |

Tl : 242 . s
E’:_, ! £illine mmitions of meracurie cuantitiese
!_'.'.';J’ ! —

Tw

Ranaa Y] (5) Tentative solutions to problems of transporvin: and

— 7
‘:«:}! = transferrince larze quantities of radio-active ezents,.
... > - ————
L~ {6) Some decontenination works (SZC2ZT) (RESTRICTED DATA)
e
LIS
21 F Defonsive leasures
R ’

.‘-t.“ ‘)
el % Reseerch and development work on detection, vprotectlon against,
. vs .
we-m 9 . : s s : 2

and decon*exinaticn of CRR agents continued to show advances.20
19
YMemo, Actg Dep for XV end Non-Torde Material for Lt Col lMorris
Shoes, Cffice Assistant Secretary of Lel2nse for Atomic Znergy,
.- 28 Jul 53, sudb: Suzmery end Status of the IV Progreane

20
See Summary Eistory pe 20-23 for the edvances in the first half .

of FY 1353.
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Provinr Activitics

N

The Edgewood Proving Grourd wes deactivated on 30 Jﬁne 1953428
This action wes taken iin order' to reduce costs end to effect a more
economical utilization of aveilable test facilities and personnele.
The functions controlling the enviromental surveillance testirg
installations at Yuma, Canal Zone, and Big Delta, Alaska, were trans-

ferred to Dugway Proving Grounde.?? The arctic test progren at Big

Delta, was zuthorized in November 1952, and the first detachmert

errived in Alesla in 2fay 1953« By the end of Jure, however, the

testine pro~rem had not vet started.®? (RESTRICTID) oo

At Dugrey Proving Cround new srids were laid ocut and old ones

. extensively imprcvede Wiring and cquipment for nmetecrologicel
~t

assessment was extended. _An extensive series of firirnz tests

& i ; i ic egerts, end the methods of

using rmustard, hydrozen cymnide end cyenggen chloride urder low

terperature corditions were explored, Tests were conducted on vericus

modifications of sprey tanks for dissemination of GB from aircrafy,

exd on the cepebilities of a small ¥ bozb under varring weether conditions.dl

(sZ¢zZT)
28
OC Cal 0, GG 9, 4«Tun S3.
29
Ltr, € C=1 0 to C¢, RP&3 Coxd, 15 Arr 53, subs Discontinusrce of
-Ed gevwood '-’rovm'* Crourdse
30 _ . : :
Interv Zist 0, OC Cnl € with !r. Zoward Z. Yorton, Proving gGround
Div, R&o Co:c‘., 4 Auz 53,
31 e VR @"1
Interv Eist O, OC Cal O with &, E. 7. Lon:, Proving CGreouxd Div, SRRV
RZE C 4 > . -
OI:C, l‘su:; 53 QM-—*"‘W - P/‘\G: 'ﬁv - CF‘ fo . ﬁ.'.‘.".:T
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pfocess ai any of the Chemical Corps Materiel Command installations
at the end of the Fiscal Year.*t (U?}CLASSIFIED)

Other facilities actions included declaring excess the
629,000,000 Vigo Plant, & plant in.Industrial Reserve Standby, and
the deélaring excess four small buildings at fine Bluff Arsenal and
a storage building at the Marshall Plant. kCONFIDEHTIAL)

RESEARCH AND DEVELOPMENT IN THE CHEMICAL CORPS

Administration

. The reséarch and development program was generally directed
toward the completion of short-term development, rather than toward

basic research. In the field of chemical warfare the development

Sestls, o2

of end items was stressed, with emphasis on the production, dis— ]

semination and detecti of the G-agents In biological warfare

the production and dissemination of agent N was given op priority,

e it - e s oo

Radiological warfare assumed a very minor position, with the Chenmi-
cal Corps continuing research on a small scale. (SECRET) \ : é

uring the fiscal year 1954 the total funds oblizsted for
42

 "Iresemprch and develo;:eq_t._!e.gJ as 1nd*cated atove, &.3,376,600.

41
Review and Aralysis of Cxzl C Materiel Command Program, Hgs, MATCOM,

th Qir, FY 195%4.

42 .
See above . 6~7.
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Of this total, 53 per cent was obligated for biological warfare
and_the__zemainder_inx_chemicaLand.rad;Qlogis_aLlaL&r_G._ The

number of personnel engaged in research activities increased approx-

imately five hundred. 3 (CONFIDENTIAL)

Chemical Research and Development

As in FY 1953, the most urgent research and developmenf problems
were associated with the largé scalse prcduction‘of GB'bj the Di-

methyl Hydrogen Phosphite (DMHP) process and the two alternative
' 73

processés, High Temperature Methane (HTM) and Silt.  Continuous

production of DMHP was carried on successfully in a pilot plant with-
out the aid of internal coolant. The results of this small scale
proéuction will be of value to Sits & {Mascle Shcoals, Alabama) if
the problem of stripping under vacuum cann;t be solved. The Salt
process wasg carried out on the piloﬁ plant stage, steps I to III

by a contractor and steps I# to V at CRL. Pilot plant development

is expected to be completed in late 1954 or early 1955. The first

43 : -
See above pp. 19-20. = - o - ‘

L4

Unless noted otherwise, the material in cherical research is based
on: C. L. Butler,”F. W. Lane, G. A. Miller, E.H. Schwanke, Signifi-
cant Accomplishments, Fiscal Year 1954, Chemical Corps Chemical

and Radiological Laboratories. The manuscript of this report is
being prepared for publication in late September or early October,

Ry
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step in the HTM process, the direct union of methane and phosphorua
trichloride, was successfully piloted_und;r contract. The second
step, the oxidation of the step I product to methyl phosphonyl-
dichloride, is under study in the pilot.plant.45 (SECRET)

In searching for a material which will enhance the ioxicity of
GB, e.g., by reducing the volatility, increasing its ability to .
penetrate clothing, enhancing its percutaneous toxicify, it ias found
that methyl methacrylate polymér thickened the agent. The thickening
-time, however, 1is e*cessive and studies are being continued. (SECRET)

During the year the search for new agents resulted in the sub-_
niaaign_gx_lll;ggmpgggds fgr tgxipitx tests, Twentx&four of these
!é;e found fo,be Bufficiently toxic to warrant further study. The L _"

most important candidate agent uncovered 1is cyclohexyl methyl-

phosphonofluoridate (GF) which the Advisory Committee on New Agents
recommended as a quicﬁ-acting persistent agent. The laboratory
method of synthesizing the compound was investigated, and several
hundred pounds will be prepared for field trials as soon as personnel

become availasble for the work. The Advisory Committee on New Agents

Placed incregsed emphasis_ oa rstirally occurizg toxic substances,

and on synthétlc compounds with structures related to natural toxics.,
(SECRET)

45
- See pp.1C€-114, for edditional information.
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Radiological Research and Development

In World War II appreciable quantities of radiocactive isotopes

became available for use as toxjcological weapons. Differences of é
opinion arose &mong those who believed that this type of warfare

would be effective and those who were convinced it did not desérve
consideration., In 1948 the Joint National Military Bstablishment-
Atomic Bnergy Commission Paﬁel on Radiological Warfare (Noyes Panel)
met to consider the available information and to recommend a program
&esigned to establish the“feaéibility of M., The Nojes Panel con-
tinued to meet until 20 November 1950. Their published reports and 7ﬂ»4;
recomnendations formed the basis of the program effort during those

years. In ﬂarch 1950 the WSEG 1ssued-a mémo outlining the require- .
vments for an operational evaluation of KW. This invoiVed mund t1ons '
development (CMLC), agents (AEC and CMLC), decontamination (CMLC),
biologicai effectiveness (AEC), and logistics (USAF and CMLC). The

Chemical Corps fesearch;gnd development was to be completed through

a service level test by the end of FY 1954. buring the five'f18cal

years from 1949 through 1953 the Chemical Corps invesiment was approxi-
metely $19,000,CC0 of which .$2,000,000 was for fecilities. Of the
$5,261,000 available for technical operations, $3,561,C00 (or more

than 50 per cent) was spent by contract. The achievements during
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this five year period include'the following.
(1) A variety of agent formulations were developed
.(2) An explosive system was developed which combined the
features of high aimability and-lnrge area contamination.

(3) A large area system was developed utilizing the principle
of self-dispersion of surface modified apheres.

(4) A facility was designed, ¢onstructed and placed in operation
to handle, precess, load and fill munitions with megacurie
quantities of radioactive material. - .

(5) Some decontamination work was accomplished 62 (SECRET)

Since the first of July 1953 the KW program has come to almost ..

& complete halt, All tests were canceled, all.development work was |
discontinued, all contract proposals canceled, personnel reduced from

63

360 to a few key men, facilities were closed down, - and support by

62 -
Lt Col T. F. Cook, Summary and Status of the RN Program, file

No. REC-RDS-335 (53)

ey | | L ) | L
‘ The QI is using the Dugwaz Able "Area Facility to ccrduct a
portion of its food irradiation programe.
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USAF and AEC was withdrawn. The Chemical Corps asked for $850,000 to

phase out the program in an orderly manner, but only 8100 000, later

RO

increased to 3325 000, was offered by the DA Semior Review Ho“rd (S*CRET?J

On 30 June 1954 word was received from Assistant Chief of Staff
(¢-4), * that the Chemical Corps would continue research and develop-
ment on FW ground delivery systems (for the purpose of contaminating
roads an@ for other retarding operations) to furnish ORO with data, and
that the Corps would devote a minimum effort toward planning a tactical

guided missile delivery system. (SECRET)

Defensive Measures

In the field of detection, greatest emphasis was place
'development of field alarms for G—agents.66 The E21 type, which utilizes

Ll

(1) Lt Col T. F. Cook, Summary and Status of the FA Program. N
(2) Quart Hist Rpt,-F&B Cond, Jen-Yar 54. o _
Summary, pp. 3-4. |

65 -
DF, ACofs (G—A) to C €ml O, 30 June 54, sub: Radiological Warfeare,

file G-4/F25805 .(SF). File No. REC-54-S-2935.
66

Except wkere noted, the material in this section is based upon
. Signgficart Acco:plish“ents Fiscal Yeer 1954, Chexical- CO.yS

Chezical arxd Racdislogical Laboratories,
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mosquito, the carrier of yellow fever virus. This species is widely distrib

UNCLASSIFIED -
' “BEGRET=

B. tularense prepared by the Corps as a standard type BN anti-personnel

163
agent. P

Yellow Fever

(CZ In 1953 the Biological Warfare Laboratories at Fort Detrick

~established a program to study the use of arthropods for spreading.anti-

personnel BA agents. The advantages of arthropods as BN carriers are these:

they inject the agent directly into the body, so that a mask is no protec-

tion to a soldier, and they will remain alive for some time, kegpingtan-agea

gonstantly danderans.164

QC) One of the insects picked for the study was the Aedes zegyoti

uted between latitudes 40°N and 40°S. 1In the United States it occurs as far
north as Norfolk, Virginia, but cannot survive the winters north of this
latitude. The mosquito favors human habitations as breeding places. The

female mosquito sucks blood from animals or humans, but seems to prefer

humans. It takes its first meal two days after emerging fromrthe larval

stage and seeks blood againhat intervals of about three days. While probing

for blood the mosquito transmits yellow fever virus to.the unknewing victim.

163 :
(1) Technical Study No. 6, Military Effectiverness of -
Yularense, Program Co-ordinaticn Cffice, Fort Detrick, 6 May
Item 3432, Classifics*ion of Bzcterium tularense, 27 Aug SE.

164
Cml Corps Board Report, "Insect-Ecrne Antipersonnel E¥,"

25 Nov 58.
-.‘- TST YT —
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Airborne Spray Tank mounted on a F3D-1 jet fighter aircraft at Avon
Park Air Force Base. fhe Spray Tank proved to be well adapted to
the dissemination of the liquid chemical agents standardized by the
Chemical Corps, and in several trials prodﬁced much more efficient
8pray patterns than has been produced by any dlssemlnation system
 tested previously.57 (SECRET)

Research at Camp Detrick has-uncovered a high potential racé of

Iate blight of potatoes (Phytophthora infestans) that appears to be
=L 58

promising as an agent. Testing of the race is being continued. The

stem rust.of rye (Puccinia graminis secale) has been adopted as a

standard type anticrop agent. Production during the year brought the

quantity of materiai on hand up to the USAF-rquirement.59 (TOP SECRET)
On 8 April 1954, the CCTC standardized the DiSpenser, Simulant

Agent, BGI, 12 oz, AN—Hl (214). &0 This dispenser, based on commercial

inseeticide generator, holds 2 grams of B.Globigii gpo;qg,auspended in

300 grams of Freon 12, It will be used for training purposes in the

' 61
sampling, detection, identification and decontamiration of BW agents,
(CONFIDENTIAL)
57 '
Technical Progress FY 19‘4, p.56
58
_I_Hj;_d_o, p058‘600
59 F\@d‘{oﬁ
Ibid., p.63. CUSET
60 ({U ‘\-ﬁp\G?‘a
CCTC Item 2816, RET N 334
61 CoeEl T ""QX .o
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‘- SUMMARY OF MAJOR EVENTS AND PROBLRAS
¥Y 1955

MANAGEMENT

A

F.

G.

‘Strengthening the Mi¥itary-Civilian Team: o o o o .o o

1. AppOintment of Dr, Frolich ¢ o 00 00 o0 L i_} é é . é
2. Strengthening the Military Teame « « o o o o o e o o o
3. Strengthening the Chemical Corps = Industrial rean e o o o

xrfortstoxeeptherubncmcm-med,,_.,',,_.,,,_.,,

0:3&ﬁ1*8t16381163hﬂg§8; ¢ 0 0 0 0 0000000000

[ ]
L ]

- -

Personnel o 06 06 06 0 o 0 o e s 068 0 e 0 s 0 o e o 06 0 6 0 8 o
10 Hllitary PersonneI ° o e oo s o o e o 6 6 0 e s 0 o 0 o .
2. Civilian Personnel « o ¢ o o ¢ ¢ o o o 0 2 0 2 0 0 o o 0 o
3 SAFEtY e ¢ « o o 0 0 0 o s s 0 0 0 0 0 s s e 6 e e e s
uo Wbllare anu EQT&LG eGu“i ?3: ° s 5 s s s e 2 2 2 2 0 0 00
Financial){anagement....‘.'.'.Z;'.'.'.'.'.2'.’.'.'.;'.
1. Anqy Industrial Fﬁnd o o o o o o e e o s 6 4 o e e o .
2. Findncial Inventory Accountlng ana the Army Stock Fund .+ .
+ 3. Integrated Accountinge v o o o o o o o o o o o 0 o ¢ o o o
L. Comptroller Organization s s+ s s s st v e s s v p s

FaCilitieS. e o6 o o o ¢ 0.0 e 6 6 0 06 ¢ o6 0 0 0 6% o s o e

RESZATCH AND TEVELOPMENT IN THE CEEMICAL CORPS

L.

. B.

c,

D.

Chenical Research and Development o o 4 o o 2 o 2 s o 2 o o s

'Bio’ogical Warfare Pesearch and'IEveloc:egt_, REEEEEE

Defensive MeaSUTreS. o o ¢ ¢ o o o 6 ¢ ¢ 6 ¢ ¢ 6 6 o 0 @ s o o
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UNCLASSIFIED serer

($38,709,000), FT 1953 (3hL,7C0,000), and FY 195L (8L5,316,000). while
these figures show ithat the money available for XD 32§ remalned relstively
constant over the rast four years, the volime of RD which has been cariied
oa with this mcney has, because of two factors, slewly decreased., Tirst,
there has been a ccastant increase of frem 1.5 percert to 2 percent iz the

cost of surrorting the orogram each year. Secondly, there has been an increasa

of frem 25 percent to 30 percemt in the cost of equirtment and supplies sizce

1950. To overcome 4his comtinual raduction in the volume of RD, the Corps

requested zore zorey for FY 1956. This was not grazted. (SECEET)

Cherdcal PResearsh and Tevalorzert

Thae Chenica 1 Corms lacoratoz'j.es constantly symthesizes new comrounds.

ich theorstical siudiss cr infor—ation subzistad :‘E‘cn outside tze Corss

locdicate zay be zore effeciive than ik ssent stendard agesnts. Recently
7>

by zodification of the Melecircregative® growp of G-2gent3, there zave been

sy=vhesized several phosghor:s comrounds which shew considerable zremise 2s

quick-3aciing sersistent agerts, ard which, in Yi-me, =27 reclace the C—agaznis
for gereral fia1d use., These cizrounds were desizmated z2s Cazniifzte CW Asenis

-

Cy
CCTC Iiem 3036, Symhels for Candidate V—2gerts, 20 Jun 5%,
. PAGT L OF 122 2AGE3
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Klthough in recent years the major emphasis in chemical research has

been to produce compounds whieh are more lethal than the standerd sgents,

- there as Woen an incFeasing interegt in the posstbility of synthesirzing

Tt g ey

- m—

compounds capsble of causing temporary mental and/or motor incapscitation

. of enemy soldiers or oivilians, In 1549 L. Wilson Greene, Technical Director

ofagm’,, prepared a preliminary report ‘rsyeliochemibal Warfare - ) New Concept

of” ia.x-,"66 in which the possible-applications of psychochemical agents were

cutlined.. Psychochemical agents were defined as compounde which affect ad-
versely the human mind, andfor produce physiclogical effects which in turn

cause psychological disturbaxic;ao Literature studies were then made to com—
pile a basie list of abnorma.l mental end physical symptoms of possible mili-

te.ry G gn iioancs, d to selset the most promising fields of 1nvestigation

‘leading to the eoupounds capable of a.ttecting the mindo Three elasses of

-eompounds were chosen for investigations 1lysergic acid and its indole

derivatives, the tetrahydrocannabinol series, and the phenethylamines and

related substances. (SBECRET)

In May 1955 the Corps established a new subproject, "4=08-03-016-05,

Psychochemica;i Agents ® with the short titl'e,_m:lsos, to.'unco_zer axd develaop

T3

promising agents. ’Th_e.military characteristics ‘stated that the desired agent

should act promptly, preferably in less _than ome hour; that it was desirabls,

CRL Report ETF 15C0 =1
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" but not essential, that it have no permanent effects that it should kave a

potarey at least equal to the nerve zases; that it should have a low toxieity,

be stable in sterage, and be casable of beinz disseminated frem airplanes uzder

all envirormertal qonditionsosv Urzder this subproject, compounds were to te
syzthesized, and then screened to ascertain their velue in causing sy=mtoms of
delusion, hallucination, mania, delirium, psjychosis, depression, suicidal
tendexcies, paralysis, incoordination, convulsions, listlessnsss, fea.’::.ess,
headache, nausea, dizzizess, defects in hearing, sizht or judgmert, end
utaneous disorders lils urticaria, Freom leads which arise as a result of
scr‘eeni:.g' or feom furtrsr literaturs study, it i3 hoved thas cormpcunds haring
the desired preperties will be uncoversd,  (SECRET)

The c¢hemical warfare agents which khave recsived the ZTeatest erphasis .
sizce World War II, the G—e.gﬂn.s, still offar problems of larze scals produc=
tic:'.o-r Present producticn facilities for L.gent G3 arse based cn the DMET
(dizethyl hydrcgen phosphiis) process. This process consists of five ccon=
secutive reactions, the {irst three of wh:.c::. resull in the forzasion of tkhe
intermediate ccmpcuzd called dichlor (methylprosphonyl dichloride), arnd the
last two of which resul:t i{n G3. The first three sfocs are carried ocuf at

Miscls Sheals, the last Swo aft Reclky luzmtaina Arsemsl, (szcz=T)

e

37

CCTC Itex 3ICEC, EBstablishment of Subcrojecs 4=08-03-313-C5, Psyczo=
chemical Azemis (C); Skors 2iile = MY 1305 (U), 230 Juz S5e

or erd G3 is discussed uzndar Accozrlishzmernts and
see telcw spo 128 Z2£,

preducticn of 4
Zrcelems 4a Tixiz Product:

by
§3- n
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difficulty in developing an adapter which would open cozpletely at the proper

al‘.:i‘:ude, roleasing the 10=lb. P‘I‘:‘,-fi'lled bomblets, but finally a satisfactory

model, the MIQ(ES53R3I), was obtained, The new cluster contaized 57 10-1b. PTI
M74(BR11) bomblets banded togsther by an MIO(IER3) edaptor. It was stand-

ardized as the M35 in December 19540+ (COUFITEITIAL)

o Biological Warfare Besearch arnd Develccment

The biological warfare laboratories at Camp Det:".ck ¥do, constantly

investigate agents which may be more effsctive than the ageris that arse

*.. stardardized, Duringy PV 1955 three new orzarnisms wara chosen for screernizzo

Those ware tte virus of Japaress tyce Bo encechalitis, Riecnettsia rickettsii,

"he sause of Rocky Mountain Spotted Fever. and Variola viras, the cause of

small;oza The screening of RWckeattsla prcowazaid, the cause of spidemic

tyshus, was completeds The two most promising agents in the screenizz progran

wers Coccidlioldes ixmitis, the cause of coesidiosidomyeosis, end Mallscxmy=es

pseudcrmallei, the cause of melicdosise Iz the laboratory phase of inves=

tigation was Fasteurella pestis, whickz will provably be the mext agent trans=

-

ferred to the Process Development and Pilot PlenS, Ia the pilot plant at

'Ca...., e*.::-ic 3° -—EI_ro—sa -was under invesvizalicn, Thlis egent was teizg
g &3 =3

{

. 85 ———
etica at Pino 31uff Arcernal, (S=CzET

sgtudied ¢ le.;“e scals predu

8%
(1)} cC7e tem 2951, 9 Dee 54 ( ) S2I2 343, Pizel Bnzizeerizz Test

No. 82, Cluster, Izcerndiary Bomb, PTI, 750=1b., :11:23, 7 May S4o

85
=—=al Status Regors (Formarly Techzizal Iasizese) om the 2CD IW axd
C¥ 2:) Progra=, 10 Aug 555 _ =<
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diseases in ques{ionJ and experimental evidencs-from the use of BW munitions

on anizals, In October 1954 the Chief Chemical Officer, in order to comply
with directives from G - 4 and 0D, drected Camp Letrick to initiate plans
to obtain drect experimental eviderce conceraning .,ae susceptizility of troocs
in the-ffeld to BW infaction.S® ‘Because of the urgent nature of the work, the
eci?is results desived, and the naturs of the experizemts, waich required
volunteers, a new project was set up and given l-i priority.89 (SEc=T)

The excerimental work was dvwided into four prhases, In the first phase

data on the infeciion of anizals were determirned in the test scaere pe!

second thase *erezted the exgerizernts on humens, Fhase three Jetermined ihs

infectivity of apizals in the fleld, and phase four mas %o Jetermine the in-

factit7r of vol'"'te 2 in the £ield, At the erd of the F7 1955 the Corcs

o

had complsted the first ihree ppases, The fourth

3 L2
fz2cge Was ?.’-YE._.,N.:I;"‘EZ'-

9]

mission from the Secretary of the Ar—7y, which is necessarzy before woluzteers

may te used, 0  (SZC=T)

Bacdiological Regearch and Dewvelcorzeri
Cne of the most izportant defersive zeasures which the Corps investi-

gated was the protection of civilians and soldiers by zeszns of a3 smoks 3screez

Co

7, CC2L0 4o ACC-’ 0/3%, 21 Ccs Sh, suss Procurezert of Brrapolaiisn
-
Lﬂ:-uaq

CCIC Item 2563, Istatliskmenmt of Project L=1l-{l-CC5, Wlnerzhiliiy of
MiZitary Personzel Yo 37 Attack, § Dec k.

90 R
Fourth Quarter 3T 1955 Prograz Peview - Prizasy Progozx 123, Chemizal
orrs 37 Pregran, “ .
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Tri-Service CHR Gonfezincea

(U) In preparation for the "Service Aspects™ portion of the 11th CIR
'Tripe.rtite Conference to be held in October 1956, several preliminary
metinge of Navy, Air !’orce, and Arny (Chemical Corps) representatives were
‘called 123 During the first meti.ng, in January 1956, the pa.rt.icipants
developed a mechanism for tri-service co-ordination and for the "Sarvice _-'. -
Aspecta® agenda. At & lecond meeting, held 4n the following month, e.greement
' ‘was reached on the prooedural steps necessary to prepare and co-ordinate the
eupport.ing papers wh;c}} were to be presented for each of the egenda ioems.
It was alao decided at this neeting that oonferencea be continued, with
. arrangements provided by the Chemical COrpa, and that the Chief Chemical

Officer appoint the 1956 chairmsn of ’I:be "Sorvice Aspects® agenda,
{C) FPor & final decieior_x on the matter of agenda 1t was necessary to call )
‘a heeting of representatives of each of the participating natiens, and on

41 April ] \1_956 officers from the United Kingdom, Canada, and the United States

met snd adopted the following eight subjects as the ba_sic topics for discussion

&%t the "Service Aspects*® neetings:
{1) Criteria for md xve.luation of Chemical Weapons Systems for

" Canalising and Impeding Bnexy Movement on a Large Seals (C)

(2) ¥1itary Worth of CX Agents Against Preparsd Peaftiors- (U)

) These tripartits conferences are held annually by ths United States,
Great Britain, and Canada, This conferezce has ten agendas or cc—ittlses,
nine of whieh ars technical. The tenth, Talled "Servicas Aspects," is
non~-technical and United States particl ,at* on £21ls under the directicn of
the I.ssistant Chief Chenica.l Officer for Planning and 3octrine

UNCLASSIFIE’-Q@ o @ 150 oais
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QLConsiderations in the xnploynant of V-Agents {C)

‘ _(4L0perationa1 Aape_gt.s of the_mploymng _of Psychochemical Agents {C)

(5) Concepts of Use of the B-22 Type Generator (U)
(6) Problems Resulting from Radiological ¥all-Qut (U) ._
(7) Re-evalustion of the Requirements for Toxic Agent Detectors (U)

{8) Consideration of Cougc_ti_v_e_zmt&gﬁm_m)_
(U) On 25 April 1956 a third t.ri-aerrice conference mfoma.uy agreed on

~

e ﬂl@ agenda revision adopted by ths meeting of 11 April 1956 The conferonce

also heard and discussed the initial drafts of papers to be preeen‘bad at the .

‘"Service Aspects® neetings and settled the procedures by which the final
papers were to be formally co-ordinated and distributed,}?4

Taat B.ocket Batta.lion

-(S)_ The Chemical Corps! major field test during FY 1956 coxisisted of
exercises at Dﬁgway Prbving Ground, Utah, to determine the aflequacy of the
4.5-1nch rocket battalion g8 a conveyor of crash concentrations of chemical

_agents, This project had heen assigned to the Chemical Corps Board on
25 October 1954 .when it was asked to determins the capabilities and limita-

tions of a roc.lce“t_. battalion in disseminating toxic agents, and alaso the
_ ic’gisti_qal and training requiremsnts for such battalfors, It was required
to formulate a suitable TOS organization and to éavaglop proper tactics and

techniques for employing the weapon.
v

1%
(1) Quart Hist Rpts, Combat Develorments Div, OACC=10 P&D; Jan = l(a.r,
Apr - Jun 56. (2) Br.gden interv, 15 Aug 56.
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worksd out pla.ns 'co telescope user test procurement, ﬁ.n&l developnent teata,

C and CONARC user teats. At this rats the Corps hopea to have the naak roacb' e
for type classification at tbe end of calendar year 1957,%00 _

- (S) During the deve10pmant of the K13 type nask, ‘the COrpa cont.inned to e
) 'izprove the standard l‘?u mask, 8o as to keep it at maximm effect.ivenesa .
during t.he period needed to complet.e its auccesaor. me Continental Rubber ' .

._ Iorka nnder contraot, produced M5A1 faceblanks in three sizes with smooth _
fa.ce-aealing aurfacea. continental alao nodiried the mask to pernit insertion s

1
of a 3P°ech unit-outlet valve and thus improve speech tranamission.zo-l S -!

Radiol. logical larrare Agenta

1

(S) During the yoar the Rasearch and Development Gommand completed a atudy '

on the probable qua.ntity of radioactive waste material that will be _available _

'!or gonversion into radiologica.l warfare agents dur: during__tge_period IL%O * 1980,

‘They found that radiqa.ctive waste rlll be av&‘Llable at induat.rial atomic en ergz
{ 1
Llanta in 1965, Therseafter the aupply will increase rapidly, ‘me Corps had "

been interested in this type of agent, but little effort had gons into this

' field recently because studies' had shown that there was not sufficient radio-

. N T T

active material available to produce RW agents,202

R T . - Tt e T iaag

- . ' ’ ' : R

Quart Rsv, Classiﬁed‘Section, 2d Quart, FY 56,
201 : . |

(1) cml ¢ Azmual Rasearch and Development Report. 31 Dec 55, (2) Pro-

' gress reports £6r Contirental Rubber Works under contract DAnlB-lOS-CHI.-SO’T?.

202
(1) cm1 C iasearch and Develorment Con:nand, C¥ Labs, Outstanding

Accomplishzerts FI 56, (2) Project 4-12<10-007-03, Ground Delivery of EW
. Agenu-, (E).
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(S) At Fort Datrick the lcrug_:i_.gg and evaluation of bacteris, fungl,
Yiruses, and rickettsiae produced additional information on C, immitis, M.

lallei, M. pseudomallei, Myco. Tubnrculosil, R, rickettsiae, Japanese B
sncephalitis, and variola, Cenetic research led to the detection and 1:01&_1:19_3,

stability than the parent typs. Tho.vix;ulenoo and lfabilitj of Pasteurella

pestis was increased. &seu'ch was started to apply large lcale tissus eulture

Auisshnimmw_c_igt B of viruses and rick.ett-in, -
(s) In nunij:ion development, four projects were completad during the

ﬁ.ml years - '
s (s) (1) Project h—d.t-lh-OZO Amphibioul BW Aerosol Generator. This

project was started in 1952 by request of the Navy Bureau of Ordnmce; The
munition :na & mine from Ihicﬂ the agent was foreed out m§ atomized by
‘pressure from c&rbon dioxide. It was dov-eIOped to the poin‘bl.'here a series
of tests (Operation ROG BOUND) was conducted at Dugway. In July 1955 the
Navy terminated the p’rojec‘t.zd"

(s) (2). Project L-Ol-1L-022, 1/2-1b. Biological Bomb. This item was

a small antipersomel bomb (BS1H}) designed for use in a 750-1b. aimable

cluster adapter. The agent was atcmized from the boxb by a fast-buraing

1 . ) -

<03

(1) Tenth Annaul Beport, ¥ Detrick, 1 Jul 56. (2) Lz:nual Chenical Corps
Besearch and Tevelopment BW Project B.eport, 31 Dec 55 Hersafter cited as
CzlC ED BA ij Bpt, 1955,

2qy '
. (1) Teni: Annual Beport Rt Det.rick, pp. 187 - 88. (2) Cx=lC EXD BW Proj
Fpt, 1955, pp. 247 ~ 52.
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powder chargs, initiated by an impact fuze 205 The development was eom-

pleted, and the boxmb was ready for l‘l:.a.ncm.ro:!:!.zat:l.on.206
(C) (3) Projest L—04-114-023, Biological Bomb for Balloon Delivery.

This bomb consisted of a gondola holding five containers of agent grouped
around a heating devies. A fuze opened the gondola at a preselected '
altitude, releasing the agent.207 A1l engine-oring tests were completed,
and standardization should follew,2%®

(5) (L) Project L-OL-1L-025, BW Mine. This munition was designed te

]

be l2id in river mouths and harbors by means of submarine. -It was designed
tp be fired from a torpedo tube, to sink to the botiem for a specified
period up to tw ht;url , and then rise to the surface and expell a sloud of
atomized agent, Fort Detrick developed the aerosol generator, while the

. Raval Ordxun;:o Laboratory produced the mine case. In July 1955, after

successful trials, the Navy halted the projeet.2C?

05 .
Tenth Amnual Report, Ft Detrick, pp. 176 - 79.

- 206 : _
" Ft Detrick Special BReport 251, Final Engineering Bsport, BS1RL and
E133R3, Mar 56, . ’

207 '

Tenth Amual Report, Ft Detrick, pp. 173 - 7L.
268 _

Ft Detrick Special Report 255, Final Engineering Report oa the K125, n.d.
209 '

(1) Tenth Annual Report, P4 Detrick, pp. 186. - 88. (2) P Detrick Special
Report 237, Moby Dick; Sea~to-land Travel of Simulated Aercsols generated by
the XB - 1 B Mine, Aug 5S. '
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{C) In additien, Projeet 4~OL-14-026, 750-1b. Biological Bomb, was com- | @
pleted except for publication eof the final engineering report; aund Project
L~0L-14-02);, Biological Bomb, Comtinuous Generator, was cancelled because it
did not offer significamt advance over the 1/2-1b. Biological Boxb,210

(5) In the field of anticrop BW, the Biological Bomb for Balloon Delivery

B NPUHDU T N

and the 750-1b Biological Bemb (both mentioned above), were completed., The
Bomb for Balloon Delivery is one of the mmitions being considered for use in
the CD-30 project,m Army - Navy - Air Force test group concerned with the
problem of complsting a weapon system utilizing cereal rusts in munitions.

Cereal rusts received the greatest emphasis among anticrop agents, particularly
in regard to dissexination and sprud.zu

(C) In FY 1956 Project CD-22, the first attempt to obtain information
socncerning the vulnerability of military persomnel to BW attack, was combleted. .
tests at Proving Ground thirty volunteers were osed t

sontaining Coxiella l:;urnetii, the cause of Q fever., These tests gave valuable

data on the infectivity of this agent, and also corrcborated earlier results

gbtained from the Horton Test Sphere,212 This project was carried out with

7 .
(1) Tenth kmual Beport 33 Detriek, PP- 1711 - 75, 185 - 86. (2) CalC
BEXD-BW ProJ Bpt, 1955, pp. 321 --28, 337 - LkL.

211

(1) Tent: Annval Bevort, Ft Dsirick, pp. 196 = 97, 127 = L8. (2) Raview
| and Analysis of Cml C BW Program, lith Quart, FI 56.
3 212
B Teoth Annual Report, B Detrick, pp. 203 - Oi.
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assistance from the Msdical Department under an agreement between the Chief

Chemigal Offieer and The Surgeon General .23

" Standardized Items

(C) During the fiscal year the Corps completed the development of, and

standardized the following itemss
(U) (a) Incendiary, Bnergency Document Destroyer, M3 (EK12Hl). This

document destroyer was developed at the request ef the Armed Forces Security
-Agency to insure complete destruction of classified or vital documents te

prevent their ecapture and reconstructicn by an enemy.2ll
(U) (b) War Gas Idemtification Set, Detonation, AN-MIAL (7). This

set, which replaces the Ml set, broadens the range of gases which ean be
. 1demtified, eliminates the tests for Levinstein mustard and chloropierin,
‘and adds ampoules for identifying the newer agents (distilled mustard,
eyanogen chloride, mitrogen mustard and agents of the G-series).215
(C) (c) Minterizing Kit, Protective Mask, Ml (K1LR1L). This kit was

dsveloped to extend the protective capabilities of the KAl Fleld Protective

o
C¥IC 3162, 17 May 56.

21y |
CWIC Item 3123, Classification of Incendiary, Exergsncy Docwaent Desiroyar,
M3 (B12R1) as a Standard Type, 29 Nov S5

215
C#C Item 3125, Classification gf War Cas- Idantification Set, Detoration,

A0 AL (E7) as a Stancard Type and fecTassification of the Ml Set to Limited
tandard, 29 Nov 55, )
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(U) The most noteworthy addition to recreational facilities at Chemical
Corps installations during the year was a nine-hole golf course coqftructed
at Dugway Proving Ground. Military and civilian personnel at the post
contributed some 13,000 man-hours of volunteer after-hours labor to help
complete the project. A grant of'$62,500 in non-appropriated funds by the
Army Central Welfare Fund provided materials, equipment, and necessary
professional'labpr. New craft shop facilities were set up during the year
at Dugway'and Pine Bluff, and Army Chemical Center spent $52,000 in local
and Central Welfare Fund grants tp provide automatic pinsetters for its
alleys.64

(U) One source of concern at the end of the fiscal year was the un-
expectedly lqw profit margin curreqtly recorded at the Army Chemical Center
Post E;chéngé. For the five months preceding the end of FY 1959, the'net
profit, originally estimated at over 3 percent, was down to 0.1l percent.

A study of this situation was scheduled for FY 1960.65

P

Facilities

Industrial Facilities

(U) The discosal of Chemical Corps plants considered excess to current

necds and active mobilizaticn recuirements centinued in FY 1959. The fermal

63
Hegdahl interv, 10 Nov 59.

65
Quart Hist Rpt; Admin Div, OCCnlQ, Apr - Jun 59.
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completion of the Vigo Plant sale took place at the outset of the year.66

As 6f 31 March 1959 the Owl 4X Plant at Azusa, California, was transferred

to General Services Administration for sale; it was formally discontinued

as_an Army installation in April.67 The St Louis Plant was declared excess

in December 1958, and was transferred to the Corps of Engineers for disposal

action on 1 June 1959, The lessee, Monsanto Chemical Company, “holds an

option on the land. The greater part of the Marshall Plant reservation
(seventy acres, more than 80 percent of the total) was also declared excess
on 29 June 1959. The land, which fronts on the Ohio River in a region
favored for industrial deveiopment, will eventually be sold to the highest
bidder. Fourteen acres, containing facilities for tﬁe~production of hexa~
chlorethane and supertropical bleach, remain in the Chemical Corps reserve
The southwestern corner of Rocky Mountéin-Arsenal, adjoining the airport
of the city of Denver, was the subject of extensivé negotiations, still

in progress at the end of the year, aimed at making the land available for

extension of the airport's runway system.69

66
Summary of Major Events and Problems, FY 58, p. 34.

67
(1) Interv, Hist Off with Mr William J. Ellenberger, Log Pl Div,

OCCml10, 10 Nadv 59. (2) DA GO 13, 22 Apr 59.

68 )
Interv, His* Off with Mr Rctert H. ©%®onnell and Mr Clifford Iscm,

Log P1 Div, OCCalO, 16 Nov 59. ~

69
’ Interv, Hist Off with Mr Charles L. Alkterding, Dir Fac, Hg,
US ACC and MATCCM, 14 Dec 59
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(U) One Chemical Corps installation substantially increased the land

area available to it during FY 1959. By arrangement with the Air Force,
’

some 407,720 acres of public land formerly assigned to Wendover Air Force
Base in Utsh were transferred by the Interior Department to the jurisdiction
of the Army for use by Dugway Proving Ground. This act extends Dugway's

range and test areas several miles into the desert west of their present

limits. 0

(u) During the first quarter of the year Congressional committees

completed approval of a project to offer selected mbbilization reserve

facilities for outleasing under terms which would safeguard the Government's

recapture rights in case of emergency. The Chemical Corps advertised as

available for lease a total of ten facilities at the arsenals, three addi-

tional facilities at the Marshall Plant, and the Phosphate Developrment Works.
Ihree buildings at Rocky Mountain Arsenal were leased to the Mesa Chemicgl - {
¢

Company as of 16 January 1959. At about the same time negotiaticns were :

undertaken with Monsanto Chemical Company for a lease of the Phosphate

Development Works. The company's desire to have the Government assume ;

responsibility for the cost of its unamortized capital improvements in the
event of Government recapture conflicted with Army policy, however, and

negotiations for a lease were finally abandonéd.71

70
(1) Public Land Order 1777, 13 Jan 59, in Federal-Register, 17 Jan 59.

(2) Alberding interv, 14 Cec 59,

71 _ ’

(1) Quart Rev, Jan - Mar 59, p. 34. (2) GQuart Hist Rpt, Lcg Pl Div,

OCCml0, Jul - Sep S9. . ,
PtC
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(U)-_FY 1959 saw the conclusion of a contract for the construction and

. BgiNr—y
-

?Qriali peration of a VX production facility, a project which had been

T -

earnestly pursued by the Cheﬁical Corps for some time past. After a
succession of delays had made it impossible to receive bids in FY 1958, the
task was resumed in the folloQing year. But a question having arisen at
“higher echelons as to whether the invitations to bidders prepared by the
Chemical Corps provided for fullest-possibie utilization of existing
COVernment facilities, DCSLOG directed the Chief Chemical Officer in Augu§§
1958, to issue an amended invitation specifying consideration of all avail-
able government sites.72 The Chemical Corps, with the aid of the Corps of
Engineers, assembled the necessary information and amended the invitation
accordingly. The most likely prospect among government sites turned out to
be the inactivated Dana Heavy Water Plant of the AEC, at Newport, Indiana,
within the Wabash River Ordnance Works. Attempts to enable prospective
bidders to examine this plant produced further delays; a patent dispute had
led to a restraining order by the Chief Justice of the United States which

had to be modified before ftee aécess could be afforded Army reprsentatives.73

72
. Memo, DCSLOG for CCmlO, 12 Aug 58, sub: Invitation for Fixed-Price

ﬁféposal for Design and Construction of Classified Agent Prcduction

I_-‘ac-ility-u_. RS . itz
3 < coiTia , eIl .13
Draft memo, [CCalO) for Asst Sec Army (Logistics), 26 Jan 59, sub:
Progress Report - VX Agent Prcduttion Facility....
pace_ 40 or 18! pacss
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The d;te for opening bids was finally fixed at 20 March 1959. Of the ten

chemical companies invited to bid, three responded; the low bidder was Food
—=> Machinery and Chemical Company, which based its estimate on use of the New-
- port plant. The AEC agreed to the transfer of the plant to the Army to

meet Chemical Corps needs, so a contract was negotiated with the low bidder
.duxing_Max_19§94}4 Final DOD approval was gained on 19 June 1959, and four

days later the contract was formally awarded. Transfer of the Newport plant

to the Army and the beginning of construction were scheduled for FY 1960.75.

Militazry Construction, Army (MCA)

(U) Aside from the new laboratory facility at Fort Detrick completed
Just after the start of the fiscal year,76 only five minor MCA projects,
costing about $731,000 in all, were completed in FY 1959. As of 30 June
1959,-f0ur projects were under construction, with final costs estimated at
$1,500,000. These included two new facilities: a service club for enlisted

men at Army Chemical Center and a C¥ Field Analysis Bullding at Dugway

Proving Ground.77

74
OCE (Asst CofE for Mil Const), Fact Sheet, 29 May 59, sub:

Facilities Contractesse

75 :
(1) Memo, Dep Sec Def for Sec Army, 19 Jun 59, sub: Facility

Expansionse.. (2) Instzllaticns Br, Leg Pl Div, CCCzl0O, Briefing for
Gen Sullivan, 14 Jul 59. (3) Contract §DA-~11-032-ENG-7255, 23 Jun S9.

76
Summary of Major Events and Prcblems, FY 28, p. 33.
77 :
Quart Rev, Apr - Jun 59, p. 67. . S
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with sufficlent cobalt®C to give Ap intensity of 100 roentgens per hour.
Dﬁgway planned two other fields of the same size, contaminated with cesium137
chloride, for technical experiments, and one large area of frcm one to ten
miles square suitable for operational units to solve doctrinal and tactical
problems. The Navy, Air Force, AFSWP, AEc; and Civil Defense were all

interested in the possibility of using the facility.154

{C) In June the Army awarded an 8 million dollar contract to Food .

Machinery and Chemical Corporation for the construction of a VX agent plant

at the inactive Dana heavy water plant of the Atomic Energy Commission at

Newport, Indiana. Shortly thereafter the Corés supplemented the contract
to provide for a filling line for shells and missiles. The Corps has set
a target date of July 1961 to go on stream with the plant. The Engineer-
ing Command had technical supervision for the design of the VX Plant.155
(U) During FY 1959 the Corps received permission to engagé in the
Army’s polar research program. At Dugway a Polar Environmental Test and
Research Team, consisting of an officer and two enlisted men, was estab-

lished in March 1959. The Team was based m

scheduled to start operations in July. The team's first task was to learn

154 - = = : .
(1) Cuart Hist Rpt, Dugway Proving Ground, Apr - Jun 59. (2) CmlC
Info Memo, Y6 Feb 59. -

155
, Interv, Hist Off with Mr Charles J. Helmew», Prog Mgmt, ENCQM,
16 Nov 59. '

UNCLASSIFIED PAGE 2T i

CCPY [ CF_35 COPIES

€ONKDERTIAL




UNCLASSIFIED -
SECRET.

if a number of Chemical Corps items could be stored and operated in a

156

;plag environment.

Thirteenth Tripartite Conference

. {S) During the period 15 = 26 Septembex 1938 the Thirteenth Tri- .

partite Conference on Toxicological warfare, between the United Kingdom,

Canada, and the United States, was held in Canada. Col. Graydon Essman

headed the U.S. delegation. The three nations agreed on several major points,

including the following: ({a) research should be continued on organophos=

phorus compounds, specificaily in areas where there is 3 possibility of

marked enhancement in speed of action and resistance to treatmgnt; (b) all

three countries should concentrate on_the search for incapacitating and new

type lethal agents; (c) high priority should be given to improved

prophylaxis and therapy of anticholinesterase poisoning; {d) work should be

continued on BY¥ warning devices; (g) studies should be continued on aerosols.

The conferees planned to hold the Fourteenth Conference at Army Chemical

Center, Maryland, 14 - 26 September 1959, 157

156 . :

+ (1) Quart Hist Rpts, .Dugway Proving Ground, Jan - Mar 59,

Apr - Jun 59. (2) CCIC Item 3597, The Chemical Corps® Polar Research Pro-
gram for CY 1959, 30 Jun 59.

157
CmlC Info Memo, 5 Mar 59.
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‘the Corps designated the compound as a standard agent. Following the
United Kingdom, the Corps adapted the symbol CS to designate the agent.

The letters C and S stand for the initials of two American chemists,

Carson and Staughton, who first synthesized the compound in 1928.160

Tularemia

(s) Ten years aqo in i{ts search for biological warfare agents the

Chemical Corps established 3 project to determine the military usefulness
of Bacterium tularense. This micro-organism causes tularemia, also known

as rabbit fever and deer-fly fever. The disease occurs naturally in many

kinds of animals, and is passed along to man by ticks, flies, contaminated
water, infected animal meat, or inhalation of infected material. Man comes
down with the sickness one to ten days (most commonly three days) after

being infected. The victim is prostrated with chills and fever. There are

two forms of tularemia, the cutaneous and the typhoidal. The latter 1s much

more dangerous, with the mortality rate in untreated cases about 30 percent.

If pneumonia develops the mortality rate jumps to 40 percent. It is this

typhoidal form which is of paramount importance as an agent.' The new

160 : .
(1) CCIC Item 3549, Code letters for compound EA 1779, 12 Mar 59.
(2) CCTC Ttem 3251, Classification of Irritant Agents, CS and CSl1 as

tandard Tyges, and authorization fer use in M7A1 and M2SA2 Hand Crenzdes,
the M2 Irritant Gas Disperser, and CS Capsule, 30 Jun 59.
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antibiotics are quite effective in arresting the progress of tularemia

infections, but they do not modify the debilitating effects of the disease.
#

This is important because convalescence from the disease is usually slow

and may extend for a period of from six months to a year. Troops,

therefore, infected with Bacterium tulérense could turn into long-term

hospital cases, putting a strain on enemy hospital facilities as well as
161

effectively putting soldiers out of action.

strain.

(s) The micro-organism Bacterium tularense is approximately .3 micron

in diameter and .7 micron long. It grows best around 37°C, the temperaturé
of most warm-blooded animals. It is resistant for months at temperatures
around freezing, but is easily killed by heat at 45°C for a few minutes.

It can be grown on artificial culture media if care is exercised in control

ling the conditions. _There are a number of strains of the micro-organism,

w in-re

one chosen he Cor n en

(S) Fort Detrick®s EN laboratories developed and maintain the stock.

culture of B. tularense from which the organism was grown in large quantity

161

(1) Project 4-11-02-19, Bac*erium tularense as an Agent for BW,
establisked by CCTC Item 1882, 14 May 4t. (2) TM™ 3-216, Military Blology
and Biolegical Warfare Acerts, 11 Jan 56. . (3) Profect 4-32-02-C31, Wet
Suscension of Pag*eureilz tulzrense, establlahod by €&TC Item 2276,

RS P S

- 29 July 54. .
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by the Directorate of Biological Operations at Pine Bluff Arsemal., At
Pine Bluff prodﬁction of the micro-organism was carried out at a
temperature of approximately'37°c. The subsequent processing, storage,
and handling was done at 4°C. Four degrees was picked because at this
temperature the micro-organisms have a fairly long life (in a batch of
the micro-organisms one-half will be alive after 40 days) and it is a

temperature that can be readily maintained by standard equipment.

roqram, designed to evaluate the effectiveness

of E120 bomblets loaded with liquid B. tularense, had indicated that a

single aircraft sortie weuld produce more than 50 percent casualties over

an area of 16 square miles, But while the munitions are capable of causing

widespread outbreaks of tularemia, they can be transported, stored, and
handled logistically with no more hazard than with reghlar explosive
munitions.162

(S) Satisfied that the development of B. tularense had reached the

point of uniform mass production in a form specified to produce optimum

military effects, the Army in August 1958 accepted the suspension of

162 :
Summary Report, Develecgment of Liquid 83cterivm tularense as a
Biological Warfare Agent, Pilot Plants Divisiosn, Fort Detrick.
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(U) Yellow fever is a highly dangerous disease. A person begins to

sh&w symptoms of the fever from two to ten days (the average is three days)
after he has been bitten by the mosquito. The fever appears suddenly
causing headache, high temperatures, rigor, vomiting, and even p;ostration.
If the disease 1s fatal, death usually comes on the sixth or seventh day.
If the patient recovers, he is weak for a period of from two weeks to two
months. There is no known therapy for yellow fever, other than symptomatic,
and in severe cases the patient has a poor chance of recovering. Of thé

1l c3ses_sin 00, one- d of the patients have died.

i) Every few years an epidemic occurs somewhere in the world, primari-

ly In Africa and the Americas, occasionally in Europe. Yellcw fever has .

never -occurred in some areas, including Asia, and therefcre it is quite

probable that the population of the U.S.S.R. would be quite susceptible to

the disease.- R :
- . ‘.

(S) If military attack were made with Aedes aeqyoti mosquitos it

would be ite difficult to detect the fact articularl

mosquito ordinarily lived in the area. While there is a possibility that a

trained entomologist might realize that an attack had taken place, it would

be unlikely. And even if an attack were suspected, it could not be con-

" firmed until symptoms of the disease broke out, which would take two or

more days. There 1s a yellcw fever vaccline that has proven to be an effec-

tive prophylactic, but it would be impossitle for a nation such as the

U.S.S.R. to quickly undertake a mass-immunization program to prctect mil-

"lions of people. The difficulties that an enemy would face in defectin

PAGE_ 102 CF 181 DPAGES
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infected mosquitoes and protecting their population would make the Aedes

aeqypti - yellow fever combination an extremely effective BN agent.

-

(C) The Chemical Corps tested the practicality of employing Aedes

aeqypti mosquitoes to carry a BN agent in several ways. In April - Novem-

ber 1956 the Corps ran trials in Savannah, Georgia, by releasing uninfected

female mosquitoes in a3 residential area; and then, with co-operation of

people in the neighborhood, estimating how many mosquitoes entered houses

and bit people. Also in 1956 the Corps released 600,000 uninfected mosqui-

toes from a plane at Avon Park Bombing Range, Florida. Within a day the

mosquitoes had spread a distance of between one and two mileés and had

bitten many people. In 1958 further tests at Avon Park AFB, Florida, showed

that mosquitoes could easily be dissemlnated from helicopters, would spread

“well.

‘Imore- than a mile in each direction, and would enter all types of buildings.

These tests showed that mosquitoes could be spread over areas of severéi
square miles by means of devices dropped from planes or set up on the
ground. And while these tests were made with uninfected mosquitoes, it is a
fairly safe assumption that infected mosquitoes could be spread equally

165 ‘

(C) Aedes aeqvoti mosquitces were produced in the laboratory by the

follewing method. A colony of 6,0C0 to 10,C00 adult mosquitoes were con-

fined In a cage where they fed on sugar syrup and blccd. The coleny was

1€5
(1) BAL Technical Study 7B, Short title XYA - 8121, July 193,
(2) Fort Detrick Special Report 280, ¥Cperation Drop Kick, - 1625,
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maintained for two weeks, then destroyed. During their life the mosquitoes
laid hundreds of thousands of eggs on moist paper towels. Mosquito-eggs,.
which could be kept for several months under proper temperature and
humidity, were hatched in water and the larvae reared in trays. The larvae
turned into adult mosquitoes one to two weeks later. Fort Detrick's labors-

tories were capable of produging g half millicn mosquitoes a month, and the

Engineering Command designed a plant capable of producing 130 million mosqui-

toes a month.166
{C) The yellow fever virus_employed by Fort Detrick came in human serum

obtained from a person in Trinidad who had been infected with the disease in

the epidemic of 1954. ‘Scientists inoculated Rhesus monkeys with the serum,
and thus propogated the virus. Approximately 100 ml of plasma containing.

virus were obtained from a monkev. Eort Detrick found that infected monkey

serum would maintain its virulence for at least two years.167

(s) Aedes_aegvpti mosquitoes were infected with yellow fever virus by
taking larvae, 3 or 4 days old, and immersing them in infectious Rhesus monkey
plasma. The infected larvae were reared in the same manner as uninfected

“larvae. The viruience of infected mosquitoes was tested by allowing them to
bite and infect Swiss mice.

(S) By action of the Chemical Corps Technical Committee the yellcw fever

virus - Aedes aecvoti mosquito was classified as a standard type in June 1939.

166
ENCR No. 24, Engineering Concept Rerort, Project X-701, Feb 1G39.
167
EAL Regport, Short Tlt‘e XYA - G286, 1 Apr 5%
- T: ("T"—:l“':'_" '
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The Corps proposed to construct a large-scale facility for production of

the agent-vector combination as part of the Industrial Mobilization Program.

s
If employed, it could be disseminated in 23-1b containers of the 750-1b

cluster; 4.5-inch spherical bombs for aircraft dispensers; and 3.4-inch

spherical bombs of the BN SERGEANT warheado168

Anticrop BN

" {(S) During World War II the Chemical Corps started research on anticrop

agents as a part of its mission in biological warfare. Scientists at Fort

Detrick made a search for chemical compounds thzt could injure or kill plant

life, and began study of micro-organisms that were deadly to plants. In

1957 the Army decided that it had to stop research on anticrop warfare be-

cause of a shortage of funds. Maj. Gen. William M. Creasy, Chief Chemiéal

Officer, ‘protested, pointing out that the action would be practically

irreversible once it had commenced. The Chief of Staff reviewed the Army’s

proposal to cut funds, and decided that no other alternative was available.

The Corps thereupon phased out the research program, maintaining only

limited facilities for agents already developed and standardized.169

(S) In Octoker 1958, the Chief of Research and Develcpment, DD, re-

Quested the Corps to resume antic-op warfare researzh. This had been made

168

CCTC Item 3582, Classification of Yellow Fever...as a Standard-A

Type (S).

169

(1) Summary of Major Events and Problems, FY 58, pp. 1C4 - 06.

(2) CCIC Item 3363, Anticrop Warfare Pregram, 12 Dec 57.
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possible because sufficient unobligated balances of prior year R&D funds

existed on 30 September 1958 to support anticrop BN research for a six._

month period, 1 January 1959 to 30 June 1959.170

(S) The Corps reactivated its anticrop warfare research project and
hegan work at Fort Detrick. The funds available for the six month period
in 1959 amounted to $200,000. The funds needed for the next three fiscal
years were estimated at $500,006 each year.

(S) The objects of the revived anticrop program were: (1) research on

biological and chemical anticrop agents effective against cereal asnd broad-

leaf crops of economic importance; (2) conduct of epidemological studies in

suitable climatic analogues of potential target areas; (3) screening of new

biological anticrop agents, including viral types; (4) search for new chemi-

cal anticrop agents by screening and synthesis of new compounds and by liaison

with the ¢hemical industriess: (5) research on promising chemical and bio-

logical agents in the laboratory and greenhouse, and on field-groyn crops

to establish agent potential prior to large-scale testing; (6) research to

determine practical anticrop dissemination tgchniques and equipment suitable

for field testing and possible operational applications; (7) to maintain

close contact with the United States Department of Agriculture, universi-

ties and other agricultural instituticns_in order that_informaticn of

military value ay te prorerly correlzted; and (8) to conduct tarset analysis

I70

. D/F, CaD/A, CofR&D, to CCmlC, sub: Anticrep BN Research,
29 Oct 58.
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studies to include estimaticn of the economic and military impact of anticrop

171

operations on selected target countries.

BV Spray Tests

(C) On 16 December 1957 the Biological Warfare Laboratories awarded

a3 _contract to North American Aviation, Inc., to determine the feasibility of

conducting large-area biological warfare attacks by means of spray tanks

carried on low flying aircraft. North American modified a 275-gallon fuel

tank to act as the spray dispenser. In the bow of the tank was a pressure
source to force the liquid BN agent, contained in the middle section,

through a nozzle in the tail of the tank. A critical point in the work was
the development of a nozzle that would spray out liquid particles 5 microns
or less in size, so that minute drops of the liquid agent would float in the
air over a wide area. North American and Battele Memorial Institute assessed
various nozzles in Qind tunnels to find the effect of air velocity, ejection
pressure, fluid composition, and nozzle design.

(C) After completing and testing the spray system, North American
shipped it to Dugway Proving Ground. There, in August and September, '1958,
Dugway ran six trials at night, flying the spray tanks on wings of an F-100A
airplane. The pilot flew the craft over a triangularly shaped area, approx-

imately 15 miles long and 12 miles wide. In the area were 72 sampling

171

(1) Project Data Sheet,Project 4-11-01-c24. (2) CCIC Item 3321,
Rezctivaticn of Project 4-11-01-CC4, Anticrop Warfare Research, in the
FY 59 R&D Program, 12 feb 59.
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devices, while at one end was a tower 300 foot high with sampling devices
every five feet. The Corps contracted with Stanford University's Aerosol
Laboratory to analyze the aerosol cloud beﬁavior during the tests. The
flight trials proved the feasibility of spray attacks, and showed that an

area 10 miles or better could be covered downwind. While five trials were

made with simulants, one flight was made carrying the ggent that causes Q

t

fever. Guinea pigs were placed at the sampling stations. Results indicated

that if human beings had been in the area, 99 percent of them would have

been infected. Other important results from the tests were these: that a

spray device would disseminate BN aerosol more effectively than bombs, shells,
or special-B¥ munitions; and that the tank held a much larger quantity of

liquid agent, in regard to the weight of the spray system, than other B4

(C) The contract proved that airborne B¥ attacks could be carried out

at low levels, and that a properly designed spray system could contaminate

50,000 square miles with BN aerosol in a3 single sortie. The significanb;

of this lies in the remarkable efficiency of this means of attack. For

example, on_a night when the wind was blowing ten miles per hour, three

large aircraft, each carrying 4,000 gallons of liquid BW agent, and flving

at a speed of S20 knots, could spray an area of 150,0C0 square miles, causing'

172

han half the pecple in the.area_to-beccre 111.°7C

e 4

172

(1) North Arerican Aviation, Inc, Airtorne Biological Warfare at
-Lcw Altitudes, 2 volumes, contract No. DA-16-C64-4C4-CHi-338, 16 Jun 59.
(3) Interv William L. Jaccks, Prcgram Co-ordination Cffice, Fort Detrick,
30 Nov 59, -
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technical work within Chemical Corps installations, support costs took
almost $16,000,0C0, and $22,000,000 was used for work placed on contract,
an illustration of the increasing importance of contracts in the Corps® R&D
structure. The level of funding for FY 1962 represemts an increase of the

order -of 100 percent over the level available for planning at the outset of

FY 1960.6

(C) Operating under instzuctions from the Chief of Research and Develop-
ment, DA, to place 90 percent of the funding above basig FY 1960 levels into
- - contracts, ghe Ciémical Corps throughout the FY 1961 - 62 period continued
its efforts to expand its contract activities. Largely as a result of its
Study Requirements Program, through which industry was apprised of specific
areas in which work was needed, some $12,000,0€® worth of individual contracts
were let. In additicn to these, a prcgram-for making prime contracts cavering

mafor_ areas_of mission responsibility rather than specific projects was

-— - 2 4 c B A A,

Successfully carried through during FY 1961 following its initiation late in

- EY 19%0. _The areas covered and the contractors chosen were:

l. Dissemination researeh: Aerojet - General Corperation

2. G¥ ¥Ysrning: Melpar, Inc.

3; BY Warrning: Doudlas Alrc¢raft Company

4. Disseminztion of dry agents (B¥): Geng¥al Mills, Inc.
S. Physical protecticn: Mine Safety Appliances Company
6. BN zgents screening: Hazleton Laborsteries, Inc

7. New Gi agents: E.IL. DuFfcnt de Nemours ‘and Cermpany

6
(1) =&z, CalC C
d

) 4 Y 61, p. 36. (2) Interv, Hist Off
with Mr Richard Read ' :

ratin ara F
D,/CzR, DCECF3, 14 Aug 62
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8. Vaccines: National Drug Company (This contract is
administered by The Surgeon General)

‘Except for the prime contract for research in the field of new chemical
agents, all of the above were in effect by the end of FY 1961. The new
agents contract was finally concluded in thef¥fst half of FY 1962, though
the éontractor,.in an action illustrating the equivocal position of CER in
-the public mind, first demanded and received assurances that the firm name
would not be made public in this connection. Taken together, the contracted
portion of~*he research and development. ef fopt zose-froh.& percent to 37
percent of the total R&D program between FY 1959 and FY 1961, the increase
i‘é.Di"'esem':ing a satisfactory 91 percent of the rise in funding.

(U) The use of joint R&D-user seminars as an advanced planning technigue
to assist in the development of user requirements was again resorted-to in
FY 1961, after its ihception w&th-Project SQORPICH the previous year.8
Project WASP, a seminar carried out in cooperation with United States Conti-
nental Army Command, Eook place at the Army Command and General Staff School,
Fart Leavermorth, Kansss, during the week of 6 February 1961. With the
technical assistance of XAir Force representatives, the seminar dealt with

the ute of elBven selected-chemical and biological agents and four delivery

7
(1) Interv, Hist Off with Dr William H. Summerson, Hq, ROCCHM, 27 Dec 61.
(2) Quart Presen=atfon, RDCCM, to C/RED, DA, 1st Qtr, FY 62. (3) Mirutes,
CrlT Adv C mtg, 19 - 29 Jun 61, pp 2 - 16, in Quart Hist Rpt, CmlC Adv C,

Lot - Dac £1. (4) Minutes, Agents Committee, CmlC Adv C, 20 - 21 Nov 61,

FP 38 - 39, in Quart Hist Rpt, CalS Adv-C, Jan - Mar 62.

8
Summary of Majoe Events and Protlems, FY 60, pp 54 - 56, 107.
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systems in a range of hypothetlcal infantry and armor combat situations.9

(U) The British C# and B4 reseazrch fhetallationo at Porton were the
scene of the fifteenth annual Trtpartite Conference on toxicological warfare,
12 - 28 September 1960. -Brigadter General De}mere led the Amertean delegation,
which joined its British and Canadian counterparts to form eight discussion
groups to deal with the eight aspects of CER on the agenda: BA basic research,
Bd applications, CN basic research, cx applioataaas,_nud}cal aspects, protection,
radiological defense, and user aspects. The Conference initiated a major~change

in its procedure by proposing fo e nments represented that in i

future the formal tripartite meefings be biennial rather than annual, ® - !

L A SR

further proposed thgt in the two year intervgl tetween full conferences tri-

Ry re

partlte_discussion aroups should meet from time to time, as arranged by a

standing committae, to correlat® work on points of particular or current SR

~
N3
. L

ance. By making the oceedings of these discussion groups available

to the suggg ding ggnference, 1t was ggticipated that the latter would be able

to 1imit Its work to a single. week. In accordance with this;plan, the next

" TIripartite Conference was ;;n;;;:yglg §g~hgd;gled for the f3l11 of 1962, in «

angda.lo

(S) A fair charscterization of the work under review by the Fifteenth

[ET PR N SO R R

PR S T

Confersnce cculd te drawn from the remark of the leader of the United Kincdem

~9
RCCCM, "Preliminary Report of the Project WASP Seminar, Mar 61. For a
fuller discussicn of Froject WASP, see pp 70 - 7latove.

10 — ]
Rpt, 15th Tripartite Conference on Tcxicolcgical Warfare, pp 60 - 62.
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delegation that the year past had been one of steady progress rather than

et

P A -.-,,’_::.-. “

C.

B

b §2§&1§£§l§£.§§!§ngg§.11 Among_the recommendations produced by the discussion

groups were:
e 3increased effort on research in virology, as being probably

the most important research area in BW,

- b.‘wgrdécisign by the . United States to conduct tests to ewgluate

long range . travel of biolegicgl serosols and the performance
B a_;ggommendat+on,pozntin toward. the subsequent

continued research in th® fie}d of oreamephospharus ageants, to
meet the need for more volatile percutaneous agents and more
versatile-'defensive measures. ~

consideration as a matter of urgency-ef -the.pscblems of dissemi-
nation of solids, in view of the increasing number of new solid-

state -agents.

the effectiveness of oxdmes, stuch as P25 or PAM, gsreffective
prophylaxis and therapy against CB aond V¥ has been-established
and one of them should be adopted for use.

the granting of highest priority in agent-sunition programs to

research and development of incapacjtating agent systems, together
wiih development of user concepts.

A -
the development by all three countries on an urgent basis of an

~over-garment offering temporary protection against liquid agents.

gzanTrng- highest priority to the development of CA/BA alarm
systems,, with comsideration of their integration with radio-
Yogical fall-out warning systems.l

(C) Ther establishment of a Qualitative Military Requirement for aerial

Iine source dissemination of chemical and biolegical agenis by surveillance

11

- Ibid, p 3.

12

Ibid., pp 16 ~ 48.
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the M44 generator cluster reSpectivelyn22 The Standard B classification

represents the interim character of the new agent which in some respects -

its p#olbnged time of cnset of symptems (at least two to three hours), and its

dissemination in a visible cloud of smoke - falls short of optimum performance.
. {€) Research was resumed during the F¥ ]961 - 62 period on botulinum _

toxin, the substance responsible f&r botudismr. The research project on the

crystalline toxin was the responsbility of CRDL, but some of the work was done_

Problems in bio-

by the lack of adequate extra-continental test facilities in which agent-
- menition combinations could be fully assayed without the limitations necessary

in less remgte test areas. Lack of the data such a test program could provide

was responsible for the inability of the Chemical Corps to gain approval at the

outset of the period for the standardization of a3 strain of Venezuelan equine

encephalomyelitis., The requirement, new in FY 1961, that agents be type classi-

fied only in conjunction with munitions, was itself a limiténg factor in

consequence of the small range of formulated Army requirements for BN anti-

personnel munitions.24

22

CCIC Item 3960, 26 Feb 62,
23

Quart Hist Rpt, GEDL;, Jan - Msr 62 .
24 o

(1) Interv, Hist Cff with Dr C.G. Ash, Hq RCCCM; 27 Dec 61. (2)_Interv,
Hist Off with Dr R.D, Housewxzight, Bio Lacs, 16 Fex 52. (3) Interv, Hist Off
with Dr R.J, Goodlcw, Bio Lakbs- 14 Fet 62. cr creatisn of Deseret Test

Facility to expedite extra-ccntinental test pregrams, ses Chep I, above.
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i§)_39§garch_gp_pew_agents_has—gpnded_tQ_goncentrateﬂon viral and
rickettsial diseases. A whole range of exotic virus diseases prevalent in
tropical areas came within the screenimée progmam im FY 1961 - 62, with major
effort directed at increased first-hand knowledge of thése so-called arbor
(i.e., arthroped-porne) viruses. The impqrtarice of epidemiological studies in °~
connection with this ares of endeavor was being emphasized. A major step_
forward was achieved in the development of a better known a3¥nt, the virus of
psittacosis, when stabilization of the dry agent through addition of a small_

amount of monosodium glutamate was successfully demonstrated, This éccomplish-

ment eliminated one of the principal difficulties in the path of future develop-

ment of this agent.25

(S) In the realm of bacterial and fungal agents, the causative organisms_

of histoplasmosis, leptospirosis, and cryptococcosig reached the laboratory

_ §preening_stage;4nﬂ9rk“pn.E§gillg§ anthracis, an agent which has been the
subject of more or less concern to the.Corps for many years, went forward in
the area of proées§ research, particularly in the evaluation of drying methcds.
But the crucial problem of providing adequate- assessment of human suscepti-
bility to this agent remains to be 501V9d026

(U) One of the most striking lines of inquiry in the Corps program was the
basic research teing done by tﬁe Bioregical Laboratories on the genetic factors
underlying the infectivity of miéro—organisms. Nucleic acids carrying 1nfg§1_

tivity factors_were 1solated from viruses. First attempts at inducirg new _

25
Gocdlew interv, 16 Feb 62.

26
(1) Inid. (2) Tecmaical Program Resdew. & Analysis, Bio Labs, Jan - Mar

62, p 24,

W
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