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e et S PORT AGENCY ' 21 pEc 1962
FCuT '

SUBJECT: Formal Proposal for Operation ROLLER COASTER (U)

TO: Chief
Defense Atomic Support Agency
Washington 25, D, C.

l. EHeferences:

a. Letter, Ch DASA, DASATP/960 TG-63, subject: Test Program
for Evaluation of Storage, Handling and Trsnsportation Criteria for
Plutonium Bearing Weapons, dated 20 August 1962, with Inclosure 1,
subject: Concepts and Objectives of Proposed Plutonium Scattering Tests.

b, Letter, FC DASA, FCWT, same subject, 16 November 1962,

2. In response to reference la and guidance contained in the
inclosure thereto, a fomal proposal for Operation ROLIER COASTER is
forwarded for review and approval by the Plarming and Policy Committee
and subsequent approval at higher levels.

3, There are several significant changes in the scientific pro-
gram that have evolved since the submission of the preliminary proposal
(referencze 1b). They are as follows:

a. Detoration of the biophysical shot on a steel plate
resting on a concrete pad, This change is contemplated in an effort
to keep the cloud as free of the dirt soil as possible and thus permit
a more accurate and effective study of the plutonium particulate.

b. The use of one plutonium containing weapon in each of the
three CLEAN SLATE shots. This will minimize the expenditure of pluto-
niuwn, and the distribution of the contaminant. If the plutonium con-
taining weapon is located in the center of the storage array, it should
be quite possible to differentiate between the plutonium associated with
the cloud coming out the door and that going through the earth cover.
levels of concentration should still be well above detection limits.
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“Brerms 27 DEC 1962
FOWT

SUBJECT: Formal Proposal for Operation ROLLER COASTER (U)

¢, The biological studies are now plarned to lnclude sheep
and burrcs as well as dogs. The addition of these animals should
permit an inecreased capability in the teologleal measurerents and
the svbsequent interpretation and evaluaticn of the dala.

4. An analysis of estimated costs for the cperation based upon
guidance from AEC/NVOO for support and cost gquotations for the re-
search program show that the total cost of the program will approach
$.,.9 nmillion, of which the AEC share will be $2.2 millionr and the DOD
portion, $2.7 million. This is approximsately $1.8 nillion in excess
of the originally proposed budget of $3.1 million., The primary
reascus for these higher costs are: the expense of operating in a
remote area; NVOO is not budgeting for any of the support that is
rnormally provided in a test program; ard a charge of approximately
$300,000 is being made for special device modification. Since ALO
and FC DASA are presently developing & Memorandum of Understanding
that will form the basis of the division of cost between the two
agencies, it is not yet possible Lo have a formal concurrence by both
parties on the breakout shown in Section J, Inclosure 1, This sec-
tion is presented only as a forecast estimate of the cost,

5. Since the United Kingdom is a Jjoint participant in this opera-
tion, a reguirement exists tc ship samples containing plutonium to
Aldermaston, England, for analysis at the Atomic Warfare Recearsh
Establishment (AWRE} laboratories., Request that authority te obtaired
to ship up to 1,000 samples coitaimaing not more than a total of 1 grax
of plutorndum to the AWHE laborator’es for shemical and physizal analysis.

6. As of this date the availability of Storewall Flats fer the
DOUBLE TRACKS event is pending. Requests for this area have been fore
wardsd by NVOO to DMA, AEC, Washing*on ara by FC DASA to Ch DASA for
apprepriate astion., Resolution of problems is becaring increazingly
urgent with the aprroaching dates for firalized plarnirg and prepara-
ticn of long lead time purchaszes and installations.

7. Several important acitions are being held in akeyanze peniing
approval of the final program. These include placing 2 request with
AEC for the special devices and enfering info o ~hra;<cr negeiiatlions
for the necessary scientific swppn=. It ishoped that supgestions
and rodificzations made by the Plawning end Policy Comriittes czrn be
insorporeted in the plan at an early date and approval granted bty
15 Jaruary 1963.

£. Lt Col Janes Dick arnd Mr, Darwin Palmer will be in Washington
during the week of 7 Janvary 1963 o discuss detalls of the formal
proposal as recguired with the Planning and Palicy Goardtitee., Mr,
Palimer is acting as ar. alternate for Dr, Shreve as the latter is con-
fined to the hospital with pneumonia and is not expected to be aveil-
able for the conference. It is suggested that Lt Col J. 8. Ivsson, UK,
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SEorat 27 DEC 1962
FCWT

SUBJECT: Formal Proposal for Operation ROLLER COASTER (U)

be invited to Washington during this pericd for consultation as re-
quired by the Committee, Colonel Iveson made extensive contribution
to the scientific program during its fomulation.

OB sl

1 Incl 'H. C. DPONNELLY
ea (7 cys) Major General, USAF
Coosmander

Copies furnished (w/Incls):
Chief, DASA, Washingtcn 25, D,C., for United Kingdom w/3 cys Incl
Director, Division of Operational Safety, USAEC, ATTN: Dr, Gordon
Dunning, Washington 25, D.C. w/3 cys Incl
Director, Division of Militaery Application, USAEC, ATTN: It Col
D,L, Schmucker, Washington 25, D.C. w/l cy Incl
Manager, Albuquerque Operations Office, USAEC, ATTMN: Nr. EBverett
Mathews. Albuquerque, New Mexico w/l ¢y Incl
Manager, Nevada Opersticns Office, USAEC, P. 0. Bex 1876,
Las Vegas, Nevada w/1 cy Incl
President, Sandia Corporation, ATTN: Dr. J.D. Shreve, Sendia Base;
Albuquerque, New Mexico, w/l ¢y Incl
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FORMAL PROPOSAL

SECTION A. Background

With the sdvent of the manufacture of plutonium at Hanford in 194LL,
concern for its biological effect has been foremost in the minds of
individuals respornsible for the health and safety of personnel working
with the material. Physical ard tiomsdical programs were cerried out
and evbseguently, radiologicel stanlards in the form of maximm permiass-
ible levels (MPL) were estatlisked for bLody organs considered criticel
anl maximam permissible concenmtrstiors (MPC) in air and drinking water.
Plutonium is an alpha emitter and therefore constitutes an internal
hazard crly. It cen enter the boiy via ingestion, inhalation or through
oute ¢r abrasicns. The made of ertry ints the body of greatest concern
is Tty intelstiorn sinze past reszarch programs have indicated that in-
soluble plutonium oxides are not distributed by the intestine nor are
they tracsported to ary degree by %hie wody fluld. Any particle small
enough ¢ reach the lower respirstcory tract has an excellent chance of
elinging to elveolar surfaces with & half life of approximetely one
year and ceusing locel radiaticr damsge. Bcme cf the flner particulate
matter sc captured may de taker Airactly intc the blood stream over a
periol of several days. Tale materiel sisys s dlood burden until its
traze solrbliity allows eventusl aszsimilablion to the extent of acme TO
percert of tLe material carried. Thir TC percent 1s distributed prin-
cipaily ir the bome whers 1% remalrs indefiritely se far as the human
life spax L3 corcerned since the raldlicloglical half 1life of plutonium
is of the crder of 20,000 yesre.

Wit: the dsvelcpmert asi eaploymert of "sealed-pit" or "optimdzed"
pluatszivm Tearing weapons, & situation srose whereln potentisl accident
corditicns exipted in comjurctize with tracsportation, storege and
oparati-mel. realixess that could guhjest nst only research and indus-
trial workers tut locallzed sogments of the general public to plu-
tonlam expreure. This cowld resuit LT the ldevice burped or underwent
& one-point detopation. Externslive sufety sgtudies conducted in ¢on~-
Juncticn with tke despigr of the rnew type wearsn demonstrated that the
destrustior waiild be entilraly nor~muaclaar.

Tre first tests tc determirve estimetes of the plutonium contami-
oaticr protlen were carrled cut an ths Nevede Test Site in November 1955
and Jarusry 195€. Thece stuldles were followsd bty & secord field ex-
perimental prograr known ss Praject 57, Crarstion PLUMBOB. This was
aceomplished in Aprdl 1957.

The resulte of the above gbulises were wied ag a basis of atorage
and trarsportaticn eriteris of plutonium bearing weapons throughout the
Urnited Bigtes. However, vhern ovarepcas phtorage sites were established
vhare pipulatice depsitlies in the vicizdty of the stockpiles were con-
gideradly gregter thaxn ir thiz ootuztry sod further, permissibdle levels
of copsentration were somewns® mors »astrictive, 1t hecame apparent
that additicnel dellireation ~f the exposure problem was HeCesBRYy.
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These factors led to & meeting on 12 July 1962 of representatives of the
partoent of Defense. This meeting resulted in the formilation of &
paper entitled “Concepts and Objectives of Proposed Plutonium Scattering
Tests” in which the basic objective was, "to irvestigate the biological
heazard of scattered plutonium and to eveluate the plutonium-scavenging
effects of the earth covered storage structures”.

The research progrem Operstion ROLIER COASTER outlined in the
following eections 1s in response t2 the Concept Paper.



SECTION B. Purpose and Objectives

The principal. purpose of Operation ROLLER COASTER is to investi-
gate the blological hazard of scattered plutonium resulting from the
non-miclear destruction of & nuclear device. Other primary purposes
are to cheracterize the "plutonium” particulate, to determine the
hazerd reduction effects attributable to earth-covered nuclear storage
structures, and to refine fallout forecasting techniques.

The objlectives of the research program are:

&. OUbtair by physicel and biologlical measurements necessary
data on the plutonium sirterne particulate to permit an assessment of
the acute (irhalation) hazard.

b. Measurement of the distribution of plutonium on the ground
to permlit detelled accountabiliity of the amount involved.

c. To evaluste the total effectiveness of the struetures, in-
cluding verying thicknesses of earth cover as a scavenging material,
in reducing the radiologicsel haezard which would arise in the event of
ar accidental nop-macliesr explcsion.

d. Obtain meteorologica. datg cn this test which can be used
in conjunction with a cloud model to foracest the radiologicel hazard
tc mex 1rder other weather corditlions.
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SECTION C. Organization
Operation ROLLER COASTER is a joint U. 8. Atomic Energy Coammission,
U. 8. Department of Defense, United Kingdem (AEC/DOD/UK) research pro-
gram. The detailed organizational structure is contained in Appendix
A. Key personnel selected are &3 follows:
Regearch Group Director - LtCcl James L. Dick, USAF
Scientific Director -« Dr. James Shreve, Sandia Corp.
Deputy Scientific Director - Lilol J. Stuart iIveson, UK
ALOO Coordinator - Mr. Everstt Mathews
CH DASA Program Advisor - LtCol Jack C. Bentley
Scientific Planning & Policy Group:
Dr. Gordor Dunning, AEC
Dr. William Otting, DOD
Dr. Kenneth Stewart, UK
As this is & Joint program with tle United Kingdom, their repre-
sentative: are coneldered ar integrzd part <f the scientific team. The
UK will te represented by 12 t 1% rerecmnel who will be integrated in-
to the field asctivities. Sutseguicrily, UK lshoratory personnel will

rerfeom chemiczal analyses and psrticiyziz in the evaluation and ipter-
Iretation of the experimentsl rezult:,

I~



SECTION D. Site Selection

The shot locations for Operation ROLLER COASTER will be located
in the Cactus and Stonewall Flats areas epproximately twenty miles east
of Goldfield, Nevada. The coordinates of Stonewall Flats are 37°33'N
to 37°50'N snd 116%46'W to 117905.5'W. Ground zero has been tentatively
selected as 31%5.5'1:, 116958'W. The coordinates for Cactus Flats are
37°33'N to 37950'N and 116930'W to 116°46'W with the three ground zeros
as follows: 37O41.4'N, 116936.4'W; 37%%2.7'N, 116°937.7'W; 37°%kL.2'N,
116°39.4'W.

Requests for comtrol and utilization of the subject areas have
been initiated. At the present time Stonewsll Flats is controlled by
the Air Force and Cactus Flats is contrclled by Sandia Corporation.
The portion of a map including the proposed field experiment area is
shown in Appendix BE.
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SECTION E. Experimental Concept

Operation ROLLER COASTER will comsist of four shots:

1. DOURLE TRACKS (biophysical azd physical measurements).

One-point detomation of s moairimcmtumng plutoniun
and zontained in a MK 25 case, ce e placed in 2 cradle
1 fooct above a ome-inch thick steel plate measuring 8' X 8', The

plate will rest on & 1 foot thick reinforced concrete pad, 20' X 20'.
The surface soll will be statilized with cll £3 a radius of 50 feet.

£. CLEAN SLATE -~ Oper (phyadeas ; ). One-point propa-
gaticn detonations of § m:diriedM one of which comtains
plutorium. Devices will be meunted 1 fo2t atove a pad of reinforced
conarete, 24' X 24' X €" thizk.

3. CLEAN SLATE - 2' Earth Covered Igloo ( nts).
One-poirt prepagation detomstions > 19 mmfie%
¢of which will cortair pluterim. Devices will te place B
sterags 1gloc covered with twoe feet f zarth.

4. CLEAN SLATE - 8 Eartr Civered Igic: (physical measurements).
Seme a: #3 excert for 8' of esrth ¢over ani the sddition of inetrumented
acceptsr igice.

The DOUBLE TRACKS shot ic a re-2ar:h ztwdy deslgned to investigate
the particulate charscterdstic:z -~f plut-rium sutjected toc a one-point
detopation, the acubte exposurs privisw: messured by beth physical and
bicphysical techniques and +: refir- th: "=loud mod:l" apd associated
falicut pastern. Ar extenzive srray ¢lrwletirg <f alr samplers, fall-
cut ecllecstore, and aximal etsti-r: exterding 10 miies downwind and
encompassing an area of SC sgasre mii:y -r more will Ye set up to delin-
eate the dlstrituticn of the ricteni-m. A schamstic of the array is
shown ir Appendix C. The samrlairg arrays will poosess maxcimam mobility.

The thrse CLEAN SLATE stulies represerni coniitions of open storsge,

storege in & DASA tyre igl:: with tw feet of earth cover and
& x with 8 feet of eerth 2:ver. As dzszcorited asbove, 9
ﬁ.:ﬂe of vhick will coutalr pluscuium, will, be arranged (see
perdix D) oo & 6" thick reirforced onocretz pal measuring 24' X 24'.
These devices will be detcrsted ir 2zjuence similar to that expected
if propagatior tiok place. Extersiv: phyalcal messurements will be
made. The array will be apprcximstcely 5 mlies ir length and 3 miles
wide at the distant arc. A Adlegrsm of tte arrey is shown in Appendix
C. The srrangement of the weap:p- zn tks rad is showm in Appendix E.

Tre hazard reduction bty carth :savengicg will be determined in
two experimente corducted in igl:-& ¢iverad ty 2 feet and 8 feet of
earth, respectively. Each iglc: will cortain 19 devices. Ome device
in eacn igloc will comtain rlutsviwm. The arrsys :g'_:r‘aaking 8 _;ozriate




physical measurements will be spproximately 3 miles in length and 2
miles wide at the distent arc. A diegram of the array is showm in

Appendix C. The arrangement of the weapons is shown in Appendix E.
Details of the iglooe are given in Appendix F.

|
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SECTION F. Weapons Requirezernte and Mcdificetilons
The following devices, modified as indicated, are required:

with depletalloy {(V38) of similsr mese ard corfiguration. The device
will not conteir any form of an iritisticn system.

2, CLEAN ELATE:

. Yglcc Bverts: (Twc svents). Each event will require
Hmﬂed &s Jutlirned ln paragrapk 1. In addition, for
ach evext, spheres will *e yegudrsd vhich cont

letall
similar 1z and 1. t¢ egus). the total
N2 davice contalin any
T. r Btorege Evert: One?modiﬂed as
oartlined in parsgraph 1, ard O H E Spheress m ed as outlined in

paragrapn 2a will be reguired fir this event. N2 device will contain
ary type <f initlation system.

type of initiation system.

Diagrams of modificatioszs or- ciitainsd ir Aprendix D.
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SECTION G. Evaluation of Safety Precautions to On-Site or Off-Site
Population

Basic criteria for site seleztion included a relatively flat
area, for instrumentation purpcses, located remotely in regard to
populated area and bordered downwind by sufficient Government con-
trolled unpopulated territory to maximize off-site safety. It is
anticipated that the amount of plutonium distributed beyond the site
and adjacent Govermment land will be negligible. The devices to be
used in the program will be medified to insure no nuclear yield.

De~dudding operations will be required for both Stonewall Flats
and Cactus Flats since both areas have been used as gumnery and
pombing ranges. FC/DASA is initiating action to have military explo-
sive ordnance disposal teams clean out the area.

Appropriate radiation control points will be required for Stone-
wall and Cactus Flats, More detail is given in the section on support.

Following the completion of the :peration, adequate decontamina-
tion and/or reclamation of the area will be accomplished in accordance
with presently established criteria.

~(¥ 1
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SECTION H. Support

The following support will be required:
1. Armming and firing as described telow:

a. One-point side detonation of & modirio_
located one foot above & steel pad.

t. One-point detonation of 9”0 simulate
propagation. These weapone will be ar concrete pad (See
Appendix E).

c. One-poipt detonation of 19”0 simulate
ropagation. These weapons will be loc nan e covered igloo
See Apperdix E).

d. One-poirt detonation of IMO simulate
ropagation. These weapons will be lo covered igloo
See Appendix E).

2. Houaing & Office Space: A camp site cepable of housing &
maximam cf 30C techunical and operaticnal persomnel will be reguired
because ¢f the remote location of the program glite. Office space for
approximately 100 perscnnel will te required from 1 April to 1 May.
It is suggested that the main cazp te located at 37°53'N, 116°47'W.
Canp competent to eserve 10C pecple Ty 15 March.

Fuild-up of perscnnel is as follows:
3 Mar 63 - 25 perscnnel 15 May 63 - 150 personnel
15 Mar €3 - 100 perscrnel 3C May 63 - 150 personnel
1 Apr 63 - 200 personnel 15 Jun 63 » 50 personnel
15 Apr 63 - 300 personnrel 30 Jun 63 - O perscnnel
3% Apr 63 - 150 perscazel

in additior, two forward camp sites will te required, ome located
to support Stonewall Flets at 37°43.3'N and 116°LS'W with alternate
site at 37C47.8'N spd 116°58'W and the other to support Cactus Flats
et 37°43'N and 116°935'V.

These will provide office apace for e maximum of T5 personnel at
Stonewall azd L5 at Cactus Flats, respectively, and noon messing
facllities for a peak load of 250 personnel at Stonewsll Flats and
15C at Cactus Flats. The period of maximm wutilization of Stopewall
Flats wili bte from 1 April tc DOUELE TRACKS shot D+15, hopefully
April 30. It is anticipated that the advanced camp for Stonevall will
not be required teyond D+15. The maximum utilization of the
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advanced camp site in Cactus Flats will be duwring the period April 15
to D+3 for the 3rd CLEAN SLATE; estimated to be 2 June 1963. The
relative positions of the installations are shown in Apperdix B,

3. Health Physics: Actess control points will be required
at each area. Provisions for "suiting cut" prior to entering the
field and decontamination on return are required. This capability
will be required at Stonewall Flats from 15 April to D430 dgys.
Peak load is anticipated to be 200 perscnnel fram D—day to D+3. A
similar capability with a peak of 100 persomnel will be required at
Cactus Flats frem 30 Aprdil to D45 daye following the 3rd shot,
approximately 4 June 1963.

Lo Construstion & Rhad Network:

a. Road network will be required to improve the access-
ibility to the experimental areas and to permit emplacement and some
degree of molility to the instrumentation array. Access roads re-
quiring improvement will include the road that connects Goldfield to
Mellan via Cactus Springs. Widsning ard resurfacing will be re-
quired from a point where the rcad intersezts the 117°05'W meridian '
east through Cactus Springs %: Mellan. A second main road will be
require fram the Camp Site sourh along the eastern edge of Cactus
Flats in the vicinity of the 1316940°W meridian to the forward cemp
site area for CLEAN SLATE. A third main rcad is contenplated as a
north entrance to Stonewsll Flat. The main road complex is shown in
Apperdix B, Total distan‘e for the main rcads will be approximately
75 miles. In addition approximately 300 miles of bladed roads
throughout the arrays will be reguired,

b, The main irstallaticr construction requirsments will
include the following:

(1) Omne 1-foz* thi:x :onsrete pad 20'x20' with a
l-inch thick steel plate measuring 3°x8' placed on the concrete pad.
This will be located at the GZ fcr DOUBLE TRACKS.

{2) One b-inah *hick reinforzed concrete pad 24'x24!,
This pad will be located at CLEAN SLATE GZ #i.

(3) One DASA *ype storage igloc measuring 12'x25!
covered with 2 feet of scil lacated at CLEAN SLATE GZ #2.

(4) One DASA iype sicrage igloc measuring 121'x25!
covered with 8 feet of soll lorated at CLEAN SLATE GZ #3,

Sketches of the iglocs are contained in Appe
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5, Other Support: Other support will be required including
photography; power including generators, wiring networks one mile
downwind on each array, conmunications, transportation, animal shelters,
and meteorological measurements. The animal shelters will be required
to have a capability to house approximately 75 dogs, 140 sheep and 50
burros. The facility will be required from 15 March through 30 June.
Another support item of considerable magnitude will be the procurement
and handling of approximately 2,500,000 cubic feet of helium. Storage
for 500,000 cublc feet will be required at any one time, This require-
ment will exterd during the period 20 March to 15 Juns,

Complete details pertaining tc support requirements will be worked
out jointly betwesen FC/DASA WET staff and NVOO support personnel.

FC/DASA WET staff includes:
Deputy for Operations ~ Lt Col Harry H. Elmendorf, USAF
Deputy for Support - Lt Col Boggs A. Robinson, USA
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SECTION I. Planning Schedule

The following is a chronological sequence of events envisioned
for Operation ROLLER COASTER.

25 Aug 62 - FC/DASA reteives Ccncept Paper and is directed to

prepare researsh plan jointly with AEC & UK.

12 Oct 62 ~ Acceptable organizational concept is formulated

between AEC (Sandia Ccrp.) and DOD (FG/DASA},

19 Oct 62 - Preliminary plan is represented to CH/DASA and AEC.

25 QOct 62 — Preliminary plan is scordinated with UK representatives,

2 Nov 62 - Potential centraztors are invited for a technical

hriefing on operation.

5 Dec 62 - Proposals from prospestive contractors are received.

21 Dec 62 ~ Formal plan is forwarded to CH/DASA for subsequent

distributicn to AEC and UK.

15 Jan 63 - Approval of plan by AEC/DOD/UK.

1 Mar 43
15 Mar 63
15 Mar 63
15 Mar 63

Meteorologizal measurements resumed.,
Initiate constru:tion f igloos and shot pads.
Camp instsllation 10 sccomddate 100 persormel .

Begin installaticn of s:ientific array.

1 Apr 63 - A1l szientifi¢ equipment and personnel on site and

in place. Ceamp installation at full capacity of
300 personnel.,

15 Apr 63 - Shot DOUBLE TRATKS

1 May 63 -~ Shot CLEAN SLATE #1 (Opsn Shot)

15 May 63 = Shot CIEAN SLATE #2 (Iglco - 2F cover)

30 May 63 ~ Shot CLEAN SLATE #3 (Iglac ~ 8t cover)

30 Jun 63 -~ Terminate field sxperiment and submit interim reports.
31 Dec 63 - Complete physical and chemicsl analyses.

15 Apr & ~ Submit final reports. .



N

SECTION J. Fiscal Strmucture

The funding for QOperation ROLLER COASTER is a Joint venture in
which the AEC will support the DOUBLE TRACKS studies and the DOD will
support the CLEAN SLATE studies plus a portion of the DOUBLE TRACKS
studies, The UK will provide for the travel, per diem, shipping
charces and costs of expendable supplies in support of their equipment.

The current budget allocated to this operation is $3,100,000;
$1,600,000 from DCD and $1,500,000 from AEC. An analysis of estimated
costs forthe speration based upon guidence from AEC/NVCO for support
and cost quotations for the research program indicates that the total
budget required will be approximately $4,932,350 of which $2,707,100
is DOD costs and $2,225,250 is AEC costs. The detailed breakdown is
as follows:

Progrem 2 - Physical Measuwrsments

Project No. Item AEC DOD TOTAL
Proj 2.1 Soil Depeosition $25,000 $50,000 $75,000
Measurements
Proj 2.2 Air Sample Measure- 75,000 75,000 150,000
ments
Proj 2.3 Fallout Cclleztion 50,000 50,000 100,000
Proj 2.4 Micromet Measurements 35,000 35,000 70,000
Prej 2.5 Alpha Survey 50,000 50,000 100,000
Proj 2.6 Special Particulate 10GC,000 100,000 200,000
. Charasteristi s
Proj 2.7 Balloon Array 75,000 100,000 175,000
Proj 2.8 Off-Site Survey 30,000 30,000 60,000
Progrsm 2 Sub Total $440,000  $490,000  $930,000
Program 4 -~ Biomedical Studies
Proj 4.1 Biomedical Studies $370,000 $370,000
Program 4 Sub Total $370,000 $370,000
Program 5 - Laboratory Analysis
Proj 5.1 On-Site Labhoratory $50,000 $50,000 $100,000
Proj 5.2 Radiobioclogical 200,000 200,000
Analysis
Proj 5.3 Radiochem & Physio- 150,000 150,000 300,000
chem Analysis
Program 5 Sub Total $4,00,000 $200,000  $600,000

b1
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Program 9 - Support
Proj 9.2,3&5 Photography $,0,000 $100,000  $140,000
Proj 9.4 Tech Info (Reports) 5,000 5,000 10,000
Proj 9.61 Road Construction 120,0C0 280,000 400,000
Prej 9.61 Pad & Iglco 100,000 100,000
Construztion
Proj 9.61 Animal Shelters 37,000 37,000
Proj 9.62 Camp Operating Costs 100,000 200,00C 300,000
Proj 2.62 Camp Installaticn 11¢.000 210,000 320,000
Cost
Proj 9.62 Trailers & Office 12,000 12,000 24,000
Spa-e
9.64 Rellup & Extended 100,000 150,000 250,000
Control
Rz z:tion Safety 50,0C0 50,000 100,000
Consultants 40,000 40,000 80,000
Proj 9.8 Assembly & Device 5,000 85,000 90,000
Security 45,000 55,000 90,000
Nevice Preparation 6,000 282,000 288,000
Comnmigriicaticons 25,00C 25,000 50,000
Transportation __ 20,000 20,000 40,000
Program 9 Suk Toisl TR, 000 $2,664,000 $2,389,000
TOTAL $1,935;000 $2,354,000 $4,289,000
+15% Ccatingeny 290,250 323,100 643,350
TOTAL $2,225,250  $2,707,100 $4,932,350

Since ALO and FC/DASA are presertly d:.eloping a Memorandum of
Urderstanding that will form the basis cf -he division of cost be-
tween the twe agencies. 1t is net peseible to have formal concurrence
by both parties on the breakoubt shown hers, dis section is presented
only as a forecast estimate of tre cost,
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SECTION K, Security and Classification

Classification guidance will be in accordsnce with the existing
AEC/DOD Continsntal Classification Guide and subsequent messages on
ROLLER COASTER. The term ROLLER COASTER and the fact that United King-
dom perscnnel are participating is unclassified.

Security requirements for admittance to the Test Bite and badging
of project persommel will be in compliance with AEC requirements. Spec-
ifically, requests for access to the Test Site for DD and DCD comtrector
personnel. will be stbmitted to the Security Officer, Weapons Effects and
Tests, Field Command, DASA, Bandia Base, New Mexico.

Fhysical security at the Test Site including special weepons security
will be provided by FSI Security in accordance with “Nemorandum of Agree-
ment AEC/DOD Use of Nevada Test Site Facilities, 1% January 1961.

Detailed coordination of security matters are presently undexrwsy be-

tween the Director of Security, NVO0 and the Security Officer, FOWT
¥eld Command, DABA. .

16
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SECTION L. Scientific Program

The Operation ROLLER COASTER research program consists of twelve
projects under the supervision of the Sclentific Director, Dr. J. D.
Shreve (AEC) and his Deputy, Lt Col J. S. Iveson (UK). Dr, Shreve's
staff is also augmented by assictants for specialized scientific areas
and a "Referee Team" for evaluating aralytical procedures.

17
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PROGRAM 2
1, PROJECT TITLE: Soil Dep:ziticn
2. PROJECT NUMBER: 2,1
3. PROJECT SPONSOR: AEC - DOD

4. PROJECT FUNDING: AEC $25,000 - DOD $50,000

5, RECOMMENDED PROJECT AGENCY: Urdetermined
6. PROJECT OFFICER: Undetermined

7. OBJECTIVE: To determine the amcunt, charscteristics and distri-
buticn of plutonium in and arosund the crater, blast area, and throw-
out area.

8., EXPERTMENTAL PROCEDURES:

&, This projezt will determine the amount, characteristies ard
distribution of small amounts of piutonium mixed with very large
arounts of scil and debris 1o evaluate the scavenging effects of
storage structures.

b, Prior to detcnaticn, thros-out "eatchers' will be positioned
and anchored sc that they will nc: be disturbed by blast. These
catchers will be of metal construciion slcse in and may be of heavy
plasti- sheeting at more distant psints from GZ. The purpose of the
Mratcher™ is to obtaln samples containing conly structure soil and
plutonium, and thereby simplify the sepsration chemistry. It is
estimated that the radius of signif!.:-ant throw-out will be sbout
LOC feet fram GZ.

t. After detonation, a preliminary radias survey will be made
to delineate the iso-depositicn rcontours :f plutorium. This survey
will be from the GZ out to the limir of the significant throw-out or
massive fallout™ area {greater than 1/32-inch soil deposition)
which is estimated to be within a 400 foor radius of G2, Following
or concurrent with the initial swvey, throw-out "catchers' will be
retrieved and soll samples may be taken. 8Scil samplies will be of
two types, shallow (depth less than 15") and cores (depth of 3 feet
or greater) dependent on the sampling location and depth of throw-
out at a particular radius. All scil szmples will be svalusted for
total plutonium content and the verti:al distribution of plutonium
within the sample. Vertical distributior. in "ecatchers" will be
determmined by sequential "sticky planczhet" tezhnigque, "Catcher"
samples and s0ll samples will be analyzed ~hemically for total plu-
tonium content versus mass of detris,

iy
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PROGRAM 2

1. PROJECT TITIE: Alr Sampling Measurements

2, PROJECT NUMBER: 2,2

3, PROJECT SPONSOR: AEC 50% - DOD 50%

4. PROJECT FUNDING: $150,000

5. RECOMMENDED PROJECT AGENCY: Undetermined

6., PROJECT OFFICER: Undetermined

T» OBJECTIVES:
a. Tc determine the size and activity of plutonium bearing par-

ticles ard their spatial distribution in the clowd and near the sur-~
face.

b, To determine the time variability of these measurements,

¢. TIo previde a sample ccllectior. gervice Por other
projests.

d. To refine existing cl:ud models and, where applicable, gener-
ate new cloud models.

8. EXPERIMENTAL PROCEDURES:

a, Air sampling will be a::omplished by placing cascade and
Anders:n impactors for particls size dis-rimination and lo-vol milli-
pore samplers for total accountability throughout the predicted
downwind path of the clowd. Verti:al sampling of the cloud will be
a>comp’ished by mounting caszade impastors, total air samplers and
"sticky" -ylinders on the ballcen 2urtains described in Project 2.7.
Sixty .as~ade impactors, 33 +-tal air samplere and 744 "sticky"
syiinders will be mounted on the first ctur+ain, located approxi-
mately 2.500 feet downwird. The arrangexsnt is illustrated in
Appendix C, Figure 6. A sezond zirtain (Appendix C, Figure 7) at
13,00C fest downwind will be equipped with 44 totsel air samplers and
geveral hundred "sticky" cylinders, These two curtains will be used
on all fcur shots, On the DOUBLE TRACKS shot, a third curtain
(Appendix C, Figure 8) comprised cf 10 irndividual balloons spaced at
3¢ in*ervals, will be located 50.000 feei! downwind from GZ. Each of
the ball-ons will support 2 caszads imra:tors and 20 Yeticky!
cylindsr 3.

b. A near-surface fixed air sampling array ~onsisting of 57
caszads impactors and 78 total air semplers is shown in Appendix C,
Figuvres: 1 axd 2. This array is supplemenisd by a mobile array con-
gisting of 90 Mark II cascade impa:i:zrs, 29 tctal air samplers, and

1y



90 other particle sizing impactors shown in Appendix C, Figure 3,

The latter array will allow grester definition of the concentration
gradients in the areas of highest concentration.

¢, In addition, time resoclved measwemsnts of the aerosol will
be made at two radii - {7500 feet and 23,500 feet for DOUBLE TRACKS)
and (7500 feet and 17,500 feet for CLEAN SLATE). At each of these
radii 9 fixed stations will be distributed over a 60° arc and one
mobile station will be moved to intercept the center of the cloud in
the best manner practicable,

d. Project 2.2 will be concerned primarily with defining the
particulate size and activity as a funetion of position and time,
These data will be used to refine existing cloud models. Certain of
the samples collected by Project 2.2 will be assigned to Project 2.6
for special characteristies analysis. In addition Froject 2.2 will
place and recover special collectors required by Project 2.6.

20
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PROGRAM 2
» FPROJECT TITLE: Fallout Sample Collection

PROJECT NUMBER: 2.3

1
2
3. PROJECT SPONSOR: AEGC 50% - DOD 50%
L. PROJECT FUNDING: $100,000

5

. RECOMMENDED PROJECT AGENCY: Eberlire Instrument Corporation
Sanita Fe. New Mexico

6. PROJECT QFFICER: Mr, Bill Johknson

7. OBJECTIVE: The obJective of this project is to make collections
of the plutonium fallout to determine the total plutonium deposited
on the ground, the concentration per unit area, concentration versus
time of deposit, and the particle size distribution.

&, EXPERIMENTAL PROCEDURES:

a. The locations of fallout sample 2cllectors are shown in Appen-
dix C, Figures 1 and 2. Approximately 580 sticky plates, each contain-
ing a stizky planchet t¢ allow quiczk removal and rapid on-site counting,
will be placed for DOUBLE TRACKS. Scil samples will be taken as re-
quired at selected stations out to a distance of 50,000 feet, For the
CLEAY SLATE structure events appreximately LOO sticky plates and
planchets will be placed out to a distance of 17,500 feet, Similar
measurements will be made for the CLEAY SLATE open shot out to a dis-
tanze of 35,000 feet for a total of 520 staticns. &uil samples will
be taken at selected stations. Plywcod sample stands 2' x 2! in area
ard 2¢ high will be fabricated and positioned as indicated on the grid.
Prior to shot time, sticky trays will be exposed, along with planchets
and other sampling devices, The time ¢f arrival and build up rate of
plutonium will be determined by 30 staticns di stributed throughout the

crid,

t, Fallout trays and soll samples will be analyzed by Project 5.2
for plutonium content as described by stamdard laborateory procedures.
Planchets will be counted by the on-site laboratory for a "quick-look"
evaluation of fali.ut depositior. Cautiom will be exercised by sample
collection teams to keep cross-contamination to a minimum,

c. Selected planchets will be subjected t¢ radioautography for
particle size determination.
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PROGRAY, 2
1. PROJECT TITLE: Micro-meteorclogical Measurements
2. PROJECT NUMBER: 2.L
3. PROJE SOR: AEC 50% - DOD 50%
4. PROJECT FINDiLlG: $70,000
5. RECOMMENDED PROJECT AGENCY: U. S, Weather Bureau

Nevada Operations Office
Las Vegas, Nevada

6. PROJECT OFFICER: Mr. Rebert Titu:, USWB
7. QBJECTIVES:

a, Define meteorological parameters in the proposed test ares
sufficiently to place technical equipment and structures for most
effe:tive use of probable weather fcr :loud development, travel,
and the fallout process, to minimize weather delays, and to provide
an estimate of the meteorologi-al problems for planning and fore-
casting.

b. Provide meteoroclogiczal suppcrt including observations and
fore:zasts for pre-event technical cperations and for the safety
program.

o Document for each event the immediate pre-event and suffi-
cient post—event winds and temperatures both surface and aloft to
provide time and epace detail for correlation with measurements of
cloud dimensions and disposition.

8, EXPERIMENTAL PROCEDURE:

a. Discussion. It is logi-al tc attempt to extrapolate sur-
face~deposited particulate radiation patiernz from one explosion to
another explosion only using kncwledge of the wind and other meteor-
ologizal conditions affecting ea:h. For example, low wind speed
shortens the distribution pattern. shear in wind direction widens it,
and thermal inversions can reduce cloud height amd possibly shorten
the pattern. With only small clouds in prospect in this operation,
the meteorological elemsnts must be measured in much greater detail
and over a mmaller area than is normally done. The detall is impor-
tant becsuse local varlations are fraquent in the terrain of southern
Nevada. Complete clrculations are often observed in about the same
scale as the expected clowds, Measurements in sufficient detail to
identify and describe fully the possible varia*ions of this scale
would invelve an instrument grid spaczing of about 500 feet horizon-
tally and 50 feet vertically in the downwind direction, over an area
ag far as the cloud might te of interest. Sin:e not enough instru-

mentation of all ﬁs wlll be avallable tc have this close grid
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spacing, all available instrumentatizn will be used and 2 strong
attempt will be made to insure that the explosions occur in condi-
tions of relatively smooth and =ontinucus flow without smaller
perturbations than can be measured.

b. QOperational Prozedures: The cperations needed to accomplish
the objextives may be readily divided inte three phases:

(1) Phase I, Climatclogi:al, will invelve collection of data
from the event areas, primarily for svatisti:zal analysis to assist in
the design of the experiments, Observing teams began this phase in
October, taking data in the field stariing Octcber 23rd and contin-
uing through November., Analysis of date will continue through January,

(2) Phase II, Climatslogi:al and Suppert; will be a continua-
tion of the climatological observaticns in support of pre-event opera=-
tions such as tethered balloons and weather forecasting studies.

(3) Phase I1I, Event Phaze. will include installation and
che ckout of measurement systems ard their peration through the events
themselves. Weather and radiation briefings will be provided by fore-
casting teams and the on-site weather observational program will be
enlarged.

Data obtained will be of thres general types: surface winds,
winds aleft. and temperatures surfa'e and al:ft:

(1) Surface wind data will be aclle:ted from 9-foot and
30-foot wind towers by continuous re:ording equipment which gives a
recerd of wind speed and direction. In Phase III a telemetered net-
work will give spatial variations. Phase III surface wind informa-
tion will reliate the distribution of fallcut to the observed motion
of the air in the shaliow layer near the earth interface. Wind
variatility in time and spase will be rerorded for correlation with
curvature of the fallout patterns.

{2) Winds aloft will be obtained by tra:kdng slowly rising
balloons and recording the elevation and azimuth angles of them at
regular intervals, using single thecdclites for cptical tracking and
M~33 radar for electronic tracking. The elevation and azimuth angle
data are used with manual pletting and zalculating methods to obtain
wind speeds and directions for 500 fort increments based upon mean
sea level (MSL) as reference. For most stations in the Cactus Flats-
Stonewall Flats areas; the first standard winda aloft level will be
5,000 feet above mean sea level. with consecutive levels at 500-foot
intervals above. In Phase III the wind insrements will be attempted
by 100 foot layers. Detailed sounding of ths winds aloft will be
made fram several lcocations near eath event using slowly rising
balloons fram remote releases within the array to relate larger
scale air motion within the area of maximur interest to the observed
fallout. Spatial wind profiles in time sequenze will show short
term and long term wind variabilizy. Pii>t bailson obsérvations
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will relate the lower level wind stru-ture to the gross profile of
the winds aloft at greater heights and will add data to the lower
level wind profiles, Additional winds aloft data in the first three
thousand feet above the surface will be cbtained by means of a
device which automatically and a* regular intervels inflates and
releases a balloon carrying a marker which is jettisoned after s
short flight period. The marker is aerodynamically -~onfigured to
drop straight down. The effezt of the flight thus marked is to
integrate the wind speed and directisns in a shallow layer through
which the balloon passed as would be done by a falling particle,
By measuring the bearing and distance of the marker from the point
of origin a mean layer wind is produ:ed with simple calculations,

(3) Temperatures alof+ will be cttained by using a modi-
fied radiosonde instrument carried aicft by balloon. The modifica-
ticon permits continuous temperature recording through electronic
receiving and display equipment on the ground. Detailed soundings
of temperature versus height will be made prior tc amd during each
event, These soundings will establish the thermal structure of the
atmosphere in the layers above the event area and produce criteria
for evaluation of the vertical stability sf the air, This will
relate cloud rise with atmospheri: temperature equilibrium,

Approximate Observational Program. Ca:tus Flats and Stonewall Flats

FPhase I: 1 December 1962 tc 15 Ferriary 1943
A, Surfaze Winds
l. Frequenzy: continusus re:ording
2. Ipration: Caztus Flars
a) Tw 9 ft, towsr: - coordinates Mellan
766308 & £54332
b) One 30 ft. tower - :wordinates Mellan
709279

Stonewall Flats

a) Two 9 ft. towers - -ocordinates Cactus Springs
591932 & 035700

b) One 30 ft, tower - cosrdinates Cactus Springs
C11703 1o be shifted
vtz 000428 when clear

B. Single theodolite observation:
1. As required
Phase II: 1st Period, 15 February to D-4 weeks
A. Winds Aloft - Single theod:lite chservations
l., Frequency: Hourly, 050C-1100 PST. Monday through Friday
: alternate weekz at each site
2. Location: One in each flat
3. Height: To 10,000 ft, above the surface
4o Additional observations as required by support operations
Z2rd Period, D-l4 weeks to D1 week
A. Winds alcft - Radar observat:cns

1. Frequenci: Daily 0700i 1000; 1600 and 1800 PST.

21,
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C.

D.
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2., location: Two locations upwind and to either side of GZ;
dependent upon chronological order of events as to site,

3, Height: To 10,000 ft. above surface

Surface winds

1, As in period 1 Dec-15 Feb

2., Inatallation of two anemometers vicinity of each event G2
to be telemetered tc CP wsather trailer, After eveni shift
to mext event GZ area, Continucus recording, 9 ft. above
surface.

Temperature sounding

1, Frequenzy: Daily at 0500 and 1400 PST

2, location: Mobile trailer. as reguired

3, Height: To 5,000 ft, above surface

Mean Layer winds

1., As in periods 15 Fet . D=4 Weeks

Phase IIT: 1st Pericd, D-1i week tc D-2 days (Each event)

A.
B.
C.

c.

Winds Aloft - Radar observations

1, As in periocd D~ weeks to D1 week

Surfaze winds

l. As in pericd D-4 weeks to D-1 week

Temperature soundings

1, Frequenzy: Hourly 0400-100C PST daily

2, Iozation; Mobile traller as regquired

3. Height: To 5,000 f%. abtove surface

Mean layer wimnds

1. As in period 15 Feb to Doy week:

Period D=2 dgys to H-4 hour:

Winds Aloft - Radar zksercaticns

1. Frequency 0400, 0600, 0800, 1600 PST daily
additional run 1900 PST D1 day

2, Iczation - Twe lozatisns upwind and to elther side of GZ

3. Height - To 10,000 ft. abcre the surface

Surface winds

1, As in peried D4 weeks to D1 week

Temperatwre Scundings

1, As in peried D=1 week tc D-2 days

Mean Layer winds

1. As in period 15 Fetraary to D4 weeks

Period, H-4 hours to H hour {Ea:t event)

Winds Aloft - Radar cbservatiins

l. Frequency - Hourly pius additicnal observation at

H-30 minutes

2, lozation - Two lcaa*ions upwind and to elther side of GZ

3. Height - To i0,000 fi. store tne surface

Surfa-e Wirds

l. As in pericd Des weeks %o D=1 wesk

Temperature Scundings

1., Frequency - Houriy

2, lonsation - Mobile trailer, &s reguired

3, Height - To 5,000 ft. above the surface

-



B.

E.

E,

Mean Layer Winds
l. As in perlod 15 Fet to Dei, weeks, to be read
as area becomes aval lakle after event
Single theodolite observaticns
1. Frequency - Hourly commencing H-2 hours
2. location - Three sites located downwind for documentation
3., Height - Tc 10,000 feet above the surface
Period, H hour through dscumentation peried {Each event)
Winds aloft - Radar observations
1. Continuation of hourly ocbservations as previously
Surface winds
l, Contimucus recording
Temperature Soundings
l. Heurly cbservations tc H+L hour
Mean layer winds
l. As in period 15 Feb - D weeks, t© be read
a8 area becomes availsble,
Single theodolite observations
l. Continuation of hourly cbservations

The above scheduls will be sutje~i %r -hange depending on availability
and performence of instruments, svstilability of manpower, and conflict
with other test programs. Although nct included above, this office is”
prepared to operate meteorclogi=al insirmentation furnished by other
agencies and goverments,

Unjted Kinedom Studies

The measwrements outlined by *he USWB are to be supplemented by
measurements in the mloro-meteor:iogy £121d by the United Kingdom.
These measurements will commen-e £ wseks pre-shot and will consist of:

8. The temperature pr:fi.=.

b, The turbulence prafile.

. Attempts to determire the “length of scale" of the
turbulence.

2o The wind speed prcfils,

Thege measurements are made:

a, From two tcwers 600 feet apart and in a line upwind of
grcund zerc, the mearer towsr as clese to GZ as safety
permits.

b. From twe ballcons in the general area of the towers,

TEMPERATURE

a. From balloon (tethered)., Ten thermistor devices will be
mounted at 100 f* increments to 1,000 ft. A continuous
re20rd will be obtained,

b. Fram one 120 f+ tower. Ten *hermistors at 12 £t inter-

vals ocit-iiuousi rerzrded.
- &
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TURBULENCE PROFILE. lateral and vertical turbulence will be
measured at 30 ft, 80 ft, and 120 ft from the two towers and at 250
ft and 730 ft from a tethered balloon.

Te length scale of the turbulence will be investigated from the
two towers separated by 500 ft. Further data will be obtained from
the USWB stations.

The wind speed profile will be measured from one of the towers
at five heights and from the tethered ballocn at the heights of the
turbulence meters.
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PROGRAM 2

PROJECT TITLE: Alpha Survey

PROJECT NUMBER: 2.5

PROJECT SPONSOR: ARG 50% - DOD 50%

PROJECT FUNDING: $100,000

woEw e

RECOMMENDED FROJECT AGENCY: U. S. Army luclear Defense Leboratory
Edgewood Arsenpal, Maryland

6. FPROJECT OFFICER: Capt Eurton J. Conway
U. S. Army Niclear Defense Laboratory
Edgewood Arsensl, Maryland

7. CRIECTIVES:

a. To provide large area radiac survey of the plutonium conteminated
ares and estatblish contamination level contours.

t. To correlate, by chemicsl snalysis, plutconium radiac meter
readinze withk absolute surface leveis of plutonium deposition.

¢. Tc provide date concerning distritution and concentration of
Plutonizm on the ground in eupport cf other projects, and provide a
higher sampling denslity than 1s practicable bty radicchemistry alone,

§. EXPERIMENTAL FROCEDURES:

a. Tre aipka survey grid wili te estshrliisghed in conjunction with
other semprling gride. It will te co-taired yrimerily within the grid
laycut sres established foer Prcjecis 2.1, 2.2, and 2.3. Some deviation
from these grids 1s required ir srder that close-in surveys as indicated
on Arrerdix ¢, Figure 1 {Fixed Surface Instrumert Avrsy, -2000' to +2500')
can te accomplished most expeditiously. Dimeusions and leyout of the
eipka survey grid are sghown as part cof said figure. Brushed concrete
pads will te placed at each grid line intersection from minus 2000 feet
extending through GZ up to plus 2500 feet. From plus 2500 feet through
the remainder of the downwind arrsy up tc 50,000 feet (see Appendix C,
Figure 2), trushed concrete pads will te placed or 16 arcs, with 3/4°
separation as a minimum, plues some possitle augnerntation between estab-
lighed arcs as desired. Clusters of simllar tlocks will he pleced at
sultable lccations downwind to determins the uniformity of distribution
of plutonium over a given area as compered to a single block.

Y. The radisc survey will the centucted by several two-man teams
equipped with Eberline PAC-3G survey meters, Eberline PAC-18A survey
meters, Eberline P3-1 plutonium prote, and other suitable portable
radisc instruments. All memters of the survey teams will weer protective

)
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clothing and those surveying within 200 feet of GZ will be required to
wear self-contained breathing appareatus untlil the contamination levels
can be well-defined.

¢. Bach survey team will enter the grid area at designated entry
points as scon as practicable after the contamination has been depcgited.
Each team will proceed in a crosswind direction relative to the array on
a designated path and will monitor emd record readings at each concrete
ped. The monitoring survey must be accom:;’ished as rapidly as possible,
consistent with eccurascy and the prevertion of excegsive crogs-contamine-
tion caused by resuspension.
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PROGRAM 2

PROJECT TITLE: ©Special Particulate Characteristics

FROJECT NUMBER: 2.6
. PROJECT SPONSOR: AEC - 50%, DOD - 50%
FROJETT FUNDING: $200,000

RECOMMENDED FROJECT AGENCY: Undevermined

1 Y B i U1 R b B

REJOMMENDED PROJECT OFFICER: Undetermirned

T. CEBJECIIVES: The cbjective of this project is to provide a capability
to investigate special characteristics of plutonium compcund particles
formed during a one-point detonation of e plutonium hearing nuclear
Wweapon.

8. EXPERIMENTAL PROCEDURES:

&. The complex neture of chemical reactions involving plutonium
ie not well known, particularly wken these reactions ocewr in & non-
homcgereous ezvircnment, and are irfluenced ty many veriables which
cannct te predetermined.

t. In <rder to define some ¢of thke more important characteristics
of the plutonium particulate, speclel collection techniques, such as
water-£iiied ccllection vessels, electrostatic precipitators, and other
diversified ccllectiorn equipment will te used in limited aumbers at
speclifi~ locatione to obtain pamples other than those collected in the
noymai grid array. These samples will be apalyzed by very rigorous
gclentifie techniques to provide dets concerning solubility, chemical
reaction selectivity, piutonium digtritution within the particle, size
and share, frangibility, and others. Ieboratory techniques to be employed
in these intricate characterization studles will include radiosutogrsphy,
invegtigations by high powered optical and electron microseopy, high
density iiguid flotation and rate of fail s.vdles, solubility studies
under varyving rK conditions, elestron diff .oticn studies, and neutron
activaticn axnalysis.

¢c. A referee team will review ccntinuously the work of the variocus
laborateries throughout the analysle prograr t¢ ensure that the very
best techniques are used in the zherical analyses snd the highest
degree of accuracy and consletency sre meintaiped throughout the
program.
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PROGRAM 2

1. PROJECT TITLE: Balloon Array

. FRGJECT NUMBER: 2.7
. PROJECT SPONSCR: AEC - DCD

. PROJECT FUNDING: AEC - $75,000, DOT - $100,000

. FPROJETT OFFICER: Mr. H. G Laursen

2
3
4
5. RECOMMENDED PROJECT AGENCY: Sandis Corporation
6
T

«  OBJECTIVES-
a. To provide a moblle vertical support mechnaism suitable for
positioning cloud sampling instrumentation to intercept the c¢loud at
several locations downwind from the source.

b. To provide a vertical support for meteorological instrumentation
at two fixed leocations in each experimental area.

8. EXPERIMENIAL PROCEDURES:

&- The ballcon curtains will provide for & vertical erray of instru-
ments for sampling of the particulets in the cloude of the respective
shots. Irn LOUPLE TRACKS, & motile balloon curtain consisting of a 6000
pound 1ift talloon with a catle rack T75C feet high and 1500 feet wide
will be located approximately 2500 feet dowrnind from GZ. A similey
curtain 75J feet high and 7500 feet wide will te located at 13,000 reet
dewnwird. A third curtain, to be used for DOUBLE TRACKS only, consisting
of tern (10) small individuel ballocns, eack to support a single string
of instrumenrts, will be located at 50,000 feet downwind from GZ. The
moblle arrsay is i1ilustrated in Appexdix €, Figure 5. For the CLEAN
SLATE everts, cnly the first two curtaline will be used, the close-in
&t 2500 feet and the second at 132,000 feet, both elevated to 1800 feet.
Detaéls cf tke balloon curtains are shown in Appendix C, Figures 6, T,
ard 8.

. Tne moblile balloon curtains will be designed to move at approx-
imately 2 MFH. Arrays beyond 5000 feet from GZ may be moved continucusly.
Arrays less than 5000 feet from 32 cannot be moved after H-20 minutes.
The balloons for supporting meteorclogical instrumerts will be rigged
similarly as shown in Appendix ¢, Figure 8, with the exception that
anchors will be fixed, not moLile.

¢. The project officer will be responsible for all phases of procuring
and operating all balloons, rigging, mssociated power distribution
systems, ard ssfety throughout all phases of balloon array operations.

31



The responsibilities for placing and recovering all instrumentation
associated with these balloon arrays shall remein with the appropriate
instrumentation project.
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FROGRAY 2
l. PROJECT TITLE: Off-site Survey
2. PROJECT NUMBER: 2.8
3. PROJECT SPONSOR: AEC 50% - DOD 50%
4. PROJECT FUNDING: $60,000

5. RECOMMENDED PROJECT AGENCY: U,S. Public Health Service
Las Vegas, Nevada

6. PROJECT OFFICERS: Mr. Jazk Coogan, USPHS
Mr, John McBride, USPHS

7. OBJECTIVES:

a. To provide data on the low-level distribution of plutonium
beyond the limits of the experimental grid used in Operation ROLLER
COASTER,

b, To insure that the off-site population is not exposed to
significant plutoniwm contamination.

e. To provide additional scientific input that will allow a
more accurate accounting procedure for total plutonium distribution.

8, EXPERIMENTAL PROCEDURES:

a. Off-site locations to a 100 mile radius from the ROLLER
COASTER grids will be instrumented with fallout collection media
and air sampling equipment which will be oriented toward very low
lsvel detection and sampling., These sampling locations will be
eatablished on existing roads and will be concentrated near popula-
ted areas., In addition, the regular off-site PHS network will pro~
vide samples from each station around the test =ite, Samples col~
lected at these off-~site locations will be analyzed in a mamner
simdlar to that deszribed for Project 5.3. This information and
data will be used to evaluate any potential expcsure of off-site
perscmnel to plutonium particulste. In addition, this data will be
availahle to the scientific persomnel respensible for on-site survey
83 an adjunct to refine total plutonium accountability and distri-
bution.

b, If work load permits, airborne alr samplers will iraverse
the cloud area after it is beyond the test array to determine off-
site airborne cloud concentrations and particle size distribution.
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PROGRAM 4

l. PROJECT TITLE: Biomedical Studies
2. PROJECT NUMBER: 4.1
3. PROJECT SPONSOR: AEC
4. PROJECT FUNDING: $370,000
5. RECOMMENDED PROJECT AGENCY: Bicphysice Division
Air Force Speecisl Weapons Center

University of Rochester
Rochester., New York

6. PROJECT OFFICER: Mr, Robert Wilson, University of Rochester
7. QBJECTIVES:

a., To determine the lung turden ard early clsarance of deposited
inhaled plutonium in three species of animals.

b. To destermine the translocation throughout the animal's body
of inhaled plutonium and elimination as influenzed by time following
exposure . ’

¢, To relate the upteke and retention of the aerosel by animals
to sampling by physizal measurements.

d. To evaluate by biophysiral measurements the radiation exposure
to man resvlting from the a:cidental non-nuclear detonation of & plu-
tonium bearing weapon.

g8, EXPERIMENTAL PROCEDURE:
a, General Information.

It is proposed that three species of animals (burros, sheep
and dogs) be exposed to the plutcnium cloud from a one-point detona-
tion. The burro is selected because its submacroscopic respiratory
anatomy very closely approximates that c¢f man. The second is chosen
because the sheep is comparable tc man in size and breathing rate;
its pulmenary anatomy is quite similar; and the probability of plu~
toniuwm intake by ingestion is low. The dog is chosen because of its
previous use in such work and because of the considerable amount of
data on inhalation by dogs of plutonium aerozols. Careful correla-
tion of results from these animals will make the problem of extrapo-~
lation w man simpler and estimates of hazard more defensible.
Determinations will be made of lung clearances at early times for
all three species. and this will bs extended sufficiently long in
timé to permit measurements of the lung burdern of long-re¢sidence-
time plutonium, Translozation of plutonium will be studied in
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detail in sheep to determine not only plutonium deposition in and
removal fram the lung but also what cther sites, if any, tend to
accumulate plutonium over extended pericds of time. These parallel
stuiies thus consist of a lung burden determination in three species
and a translozation or distribution-excretion determination in one
specias (sheep).

A study will te initiated at the AFSWC Radiation Effects
Laboratory to determine lung changes in X-ray exposed animals,
Thirty dogs will be given known X-ray dosages to the lungs approxi-
mating the ©{ -radiation dosages that the plutonium-exposed dogs will
receive, These animals will be maintained for the same length of
time as the long term plutonium animals, They will be examined for
any pulmonary or physiolecgiczal changes. At sacrifice, pathological
examination will be made to determine any changes. The eventual aim
of this study is to determine a Relative Biologlical Effectiveness of
alpha radiation to the lurg.

The air sampling requirements for the Wological program will
be met by the physi-al program. Requirements for the information
needed will be developed., and the cheice of numbers and kinds of
instruments needed to provide this information will be left to the
discretion of the physizal measurements program.

There is a need to develop quartering facilities for these
zramals, The dogs present the greatest housing problem since they
are not normally desert dwellers and will need protection against the
rigors of the desert climate., It i3 therefore proposed to obtain
trailers to house the dogs. These :an be lcocated at a convenient
point on the site, thereby mirimizing *time lost and hazard presented
as & result cof excessive travel., Pen:z and shelters against dust are
needed for the larger animals, The la*ter takes on particular empha-
sis since this is an inhalaticn study, amd inordinate lung burdens of
inert dust may Jecpardize good results from a plutenium inhalation

study.

Since it is intended to maximize the exposures of the animals,
somewhat restrictive weather requirements have been posed. An in-
version is nseded to limit ¢l-ud rise; winds should not exceed 5-10
knots and s+eady in direstion; and shear must be less than 30°.

A time table has been formula‘ed whiih represents absolute
deadlines for the various aspe:zts cf test implementation., If this
experiment is to be performed as planned. i! is absclutely essentlal
that no single date on this time tatle te alirwed to slip., It will
be noted tha* the time table rails for a ready date of 15 April 1963,

m .
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b, Pre-tegt Studjes.

Procurement of animsls according to the esteblished time-table
is essential in order that those animals fram cther climates and ele-
vations can became adjusted to the climatology at the Stonewszll Flats
Site, This is less of a problem with sheep and burros because their
location of origin can be sele~ted to correspond with the Test Site,
Dogs will be procured from non-desert locations near sea level, and »
period of acclimatization is required.

In addition tc acclimetization, it is necessary te have base
line data on all animals in order %o establish norms and variances for
*hese particular populations if any valid deductions are to be made
fror the data obtained. Such stulies require:

(1) Physical examination and history development.
(2) Three blood ccunt: (RBC and WBC).

(3) Body weight on re:eipt and prior %o expesure,
(4) Lung X-rays.

(5) De-worming {sheep znly).

(6) Establishment cof ncrmal respiratory parameters on as
many animals as possible.

(7) Coding and randemizatizn of animals to insure statis-
tiz2al validity of data obtained.

(8) Development <f an effs 1ive systam for recording and
pro-egsing data,

A* least two weeks pricr to the scheduled detonation, all
personnel and animals ars to be transperted to the Test Site. Dry
runs will be performed to evaluat= animal loading, handling, and
wrapping prsedures.

2. Animal SUTres.,

It is proposed that 70 Beagles, 50 burros, and 140 sheep
be exposed to the plutonium cloud at several ranges downwind. The
planned distanzes are 500! down-range (A); at one-half the pre-
dizted distan:e to maximum alrber-e con~entration at ground level
(B); at this predicted distanve (C); and at twice the predicted
distance (D). It should te rezognized that there is no intent to
use animals as sampiers for determimang this distance; rather, this
array represents resogmni*tion thet there 1s scme error in prediction
possitle, Greatest emphasis is plaed on lccation C, since it is
not prazticable to populate all ranges tc the same extent, and it
is believed that the meteorclogi sal :onditions set down for detona-

ton will permit adequate expcsure of animals at all ranges.



The animals will be plazed on hay racks or scme similar
mobile platform to permit rapid and accurate location (or reloca-
tion) on the array. Range A will have only 10 sheep for determina-
tion of lung burden at this distance. Range B will have 10 dogs and
10 sheep; also for lung burden determina*ion. Range C will have 50
dogs, 50 burros, and 110 sheep. Range D will have 10 dogs and 10
sheep for lung burden determination. The doge and burros will be
used to determine initial respiratory tract deposition and early-time
lung clearance, The sheep will provide information on these para-
meters and alsc on tissue redistribution. Figure 4, Appendix C illus-
trates the mobile biologizal sampling array.

During cloud passage an effert will be made to monitor respir-
atory rates cn some animals. As soon as possible after cloud passage,
the animals will be recovered and dezontaminated.

d. Sacrifics.

As soon as possible after rezcvery, 10 animals of each
species will be sacrificed from Range C. These will be autopsied
and lung and both femurs will be o:llected. At the time of ¢ollec-
tion s sample of lung tissue and cne femur will be set aside for
pathology and autoredlography. The latter study will be done only
if chemical analysis indicates the presence of plutonium. This sac-
rifice will give an indication of initial lung deposition, On DH1,
10 animals of each speziec from Range C will be sacrificed, amxl the
same tissues taken, In additicn, liver, hilar lymph nedes, and GI
tract and contenis will be taken from the sheep, On D+3, 10 animals
of each species from Range C will pe sacrifi:ed and tissue collection
will duplicate that on D¥l; ex:ept that sheep will be sacrificed, and
lung and femurs will be taken, On D45, 10 sheep and 10 dogs from
Range B will be sacrificed, and lung and femurs will be taken. On
D+6, 10 sheep from Range A will te sa'rifized and the same timsues
taken, On Dt+7, 10 of each speriss frcm Range C will be sacrificed,
and the same tissues will be taken. D+i4 will duplicate D+7,

At this time, 60 sheep from Range C will remain, all other
animals having been sacrificed, The remaining animals will be sacri-
fized, 10 at a time, 30, 90, and 180 days, and 1, 2, and 3 years
peat-exposure, Lung, liver, hilar lymph rodes, and femurs will be
taken, At each sacrifice pcint ore control animal for each species
represented will be sacrificed and auvtopsied at the ssme time and
in the same manner as & measure of contamination contrel, When
tissue collection for pathologi :al examination is specified, an
additional control animal will be sacrificed for pathological con~
trol samples,

e, HElimination Studies.

As soon as possible after ramoval fram the field and decon-
tamination, the sheep scheduled for the 3-year sacrifice will be
placed in metabolism cages and urine and fezes will be collected
for the first elght days. Thereafter, 5-day collections will be made

on these same sheep at 8 the other long-term sheep
are sacrificed,
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f. Chronic Inhalation Studies.

It is recognized that an evaluation of the hazard attributable
teo the inhalation of resusperded plutonium can probably be accomplished
as satisfactorily and with much less effort by using appropriate samp-
ling instruments as by using animals, Therefore, no c¢hronic inhalation
studies with animals are proposed, but it is urged that the physical
meagurement program undertake an instrumental investigation of thie
aspect,

g+ Operaticnal Time Table.

1 - 7 March 1963 Receive andmals

1 March 1963 Canpletion of fa-cilities at Test Site

1 March 1963 Personnel and animals arrive at Test
Site

15 April 1963 First Ready Date
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FROGRAM 5

PROJECT TITLE: On-Site Laborstory

FPROJECT NIMBER: 5,1

. PROJECT SPONSOR: KAEC 50% — DOD 50%
PROJECT FUNDING: $200,000

RESOMMENDED PROJECT ASENCY: Uhdetermined

FROJEST OFFICER: Undetermined

~ O W1 B W o

OEJEJTIVES:

a. To provide for sample ccllectcr preparastion.

b. To provide for on-site calibration of instrumentation.

¢. To provide for sasmple retrieval and packaging.

d. To provide for on-site instrumentation repeir and maintenance
e. To provide for cr-site countirg of selected samples.

f. 7T: provide for on-site chemizal asnalysis of selected samples.

g- To provide for decontaminsticn of instrumentation for subsequent
eéxreriments.

L. To provide for sacrifice c¢f the animals and collection of a.ppro-
priste ticlogiceal specimens.

8. EXPERIMENTAL PROCEDURF: The on-site laboratory is designed to pro-
vide a capatility to prepare pampie collectors, calibrate and maintain
instrumentation, store and package samples, and make preliminary measure-
ments cf the radioactivity of the samples bty physical and chemical means.
The facility will consist of 10 trailers with specialized equipment as
required and located in the immediate vicinity of the control point.
Following the Stonewall shot the latoratery will be moved to the Cactus
Flats control point. Trallers for use in handling the blological specimens
will remain at Stonewall Flats ccontrel point as long es required.

m *
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PROGRAM 5

1. PROJECT TITLE: Radiocbioclogical Analysis

2. PROJECT NUMBER: 5.2

FROJECT SPONSOR: AEC

3
4. PROJECT FUNDING: $100,000

5. RECOMMENDED PROJECT AGENCY:  Undetermined
6

T

PROJECT OFFICER: Undetermined

OBJECTIVES:

8. The primary objective of this project ig to provide accuwrate
laboratory anslysis of animal tissue, bone material, feces, urine, and
other animal assoclated samples for plutonium content in support of the
bioclogical measurements portion of the DOUBLE TRACKS event.

8. EXPERIMENTAL PROCEDURE:

&. Redioticlogical and radiochemical analysis of various organs and
camponents of the 3 biclogicel species will be & complex, time consuming
and exacting process. The importance cf mccuracy and proper sample
handling, processing, and care carnot te overemphasized. In many ceses,
proper rreparation, hendling, and sacrifice procedures, and sampling
techniques are more vital thaen actual lsboratory procedures. Analyses
vhick may Te reguired for each animal of each species may consist of
cne or all of the following types of samples:

(1) Bone content - femur
(2) Tissue content
(o) lung
{(t) 1iver
(¢) hilar lymph rnodes
(a) &I tract
(3) Metabolism products
(a) GI tract contents
(b) feces
(c) urine

b. ILaboratory procedures for determining plutoniium content will

necessarily vary withmmle. Basically, the
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plutonium will be isclated from the sample by leaching, ashing, washing,
fusion, anion exchange, solvent extraction, sedimentation or any other
procedure particularly sulted to the type of sample. After separation and
purification, the plutonium will be deposited on platinum Adlscs and
counted in 2 pli geometry with a low hackground alpha counter to deter-
mine total plutonium content. In the case of very low level samples,
alpha sensitive emulsions may be used in conjunction with the disca and
an appropriate exposure time periocd to produce radicautographic records
which can be counted with a mlicroprojector. A tracer such as Pug & may
be lncorporated in the laboratory procedure to verify and check the
percertage loss of plutonium during latoratory processing.

¢c. A referee team will be formed Lo review continuously the work
of the verioas lasboratories throughout the analysis progrem to ensure
that the very best techriques are used in the chemicsl analyses and
the higkest posesible degree of accuracy and consistency are maintained
throughout the program.
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PROGRAM 5
1. PROJECT TITLE: Radiochemical and Physiochemical Analysis
2. PROJECT NUMBER: 5.3
3, PROJECT SPONSOR: AEC 50% - DOD 50%
4. PROJECT FUNDING: $300,000
5., RECOMMENDED PROJECT AGENCY: Undetermined
6. PROJECT OFFICER: Urndetermined

7. OBJECTIVES: To provide laboratory analysis of soll, filters, collec-
tion media, and other debris for plutonium contemt for other projects of
Operation ROLLER COASTER.

8, EXPERIMENTAL PROCEDURES:

a. Other projects in Operation ROLLER COASTER will collect meny
plutonium bearing samples by a variety of methods utilizing diversified
sample collection media. These samples will be returned to a labora-
tory and analyzed to provide the following data:

(1) Total Plutonium content.

(2) Plutonium concentration per unit of area or volume.
(3) Particle size distribution,

(4) Chemical composition,

b. Sample ccllection, preparation and haxdling techniques will be
carefully established for each type of sample to be processed szo that
minimum deviation from a "standard field sample® is achieved., The labor-
atory will perform analyses on the following types of samples which will
be collected in Operation ROLLER COASTER:

(1) Air Samples — Volumes of air passed through glass, paper,
liquid or other filter material will be analyzed for data as previously
outlined. The plutonium may be mixed with dirt or debris and collected
as a total sample or incremental portions.

(2) Deposition and Fallout Samples — Debris containing pluto-
nium will be deposited on or mixed with soil or collection media over
an extended grid array. Analyses for data as previously outlined will
be accamplished on samples mixed with soil, organic resins, paper and
cther collection media.
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¢, Standard laboratory procedures established for plutonium analysis
anl radicactive particle sizing will be used.

d. A referee team will be formed to review continuously the work of
various laboratories throughout the analyses program to insure that the
very best techniques are used in the analyses and the highest posaible
degree of accuracy and consistency are maintained throughout the program.
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APPENDIX C
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APPENDIX C
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Figure 5. Mobile balloon supported instrument array.
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APPENDIX C

"STICKY CYUNDERS”
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Figure 7. Details of balloon cartain at 13,000-foot radiua.
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Figure 8. Details of balloon curtain at 50,000~foot radius.
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APPERDIX D

Double Track
and
Al Clean Slate

Figure 1. Tyvpe 1 deviee (Pu bearing).
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Figure 2. Type II device (non-Pu bearing).
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APPENDIX E, Figure 1 - Device Array (Open)
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APPHDIX E, Figure 2 -~ Device Array (Closed)
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APPENDIX F. Fipure 1 - Igloo with 2f Earth
12'.o“mn

L to.e”

Cover

1

!

¥
SECTION 8-B
/'T i
| %I
@
1 [ .
| S St SN | RN | 0 O d |
! ; b—TOP OF sLgRE
|Lisore | ' ) ': [+-TOE OF BLOPE
b LN !
| O‘ iy Iu.' } G
P :] %i i (113108 T
— T »
; 1 1}-*
B .
‘Lq‘i d

-———— —

o & & R B
P‘m
STALE: FEET



Cover

VI

T
i

-
~

Fipure 2 - Igleoo wvidth

APIDIXF.

A-A
ul ~o"

SECTION

SCALE:

SECTION B-B
5CALE: gz 1-0"

11l SLOPE

3

4
et e

t
- :
»” \. w
- !
t
_
i
3
T
Ty
1 1
]
1 1
T ' .L
I ) . .
. K]
' [ ..
f 4
i . ~
| |
SRR\ R |
i ./ ‘s
' o
' Ve
v

E\

kb e = ~-._,_t e} i o AR



