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FGiT 

SUBJECT: Formal Proposal for  Operation ROLLER COASTER (U) 

To: chief 
2 .  ' -3 Defense Atomic Support Agency 

Washington 25, D. C. 

1. References: 

a. Letter, Ch DASA, DASATP/960 lG-63, subject: Teat Pmgram 
f o r  hraluation of Storage, Handling and Transportation Criteria f o r  
Plutonium Bearing Weapons, dated 20 August 1962, w i t h  Inclosure 1, 
subject: Concepts and Objectives of Pmposed Plutonium Scattering Tests. 

b. 

I n  response t o  reference l a  and guidance contained i n  the 

Letter,  FC DASA, FCWT, sams subject, 16 November 1962, 

2. 
inclosure thereto, a fonnal proposal for Operation MLLER COASTm is 
forwarded f o r  review and approval by the Plarning and Policy Carmnittee 
and subsequent approval a t  higher levels .  

3. There are several  significant changes i n  the  sc ien t i f ic  pro- 
gram that have evolved since the  sutnniasion of the p r e l M n a q  proposal 
(reference lb ) .  They are as follows: 

a. Detonation of t he  biophysical shot on a s t e e l  plate  
res t ing on a concrete pad. 
to  keep the clod as f ree  of the d i h  s o i l  as possible and thus permit 
a more accurate ard effect ive study of the plutonium particulate.  

This change i s  mntemplated i n  an e f fo r t  

b. The use of one plutonium containing weapon i n  each of the 
three CLEAN SLATE shots. This w i l l  minimize t h e  expenditure of pluto- 
nium, and the d is t r ibu t ion  of the contaminant. 
taining weapon i s  located i n  the  c e d e r  of the storage array, it should 
be quite possible to d i f fe ren t ia te  between the  plutonium associated w i t h  

Levels of concentration should s t i l l  be w e l l  above detection limits. 

If the plutonium con- 

the cloud coming out the door and that going through the  earth Cover. 



SUBJECT: Formal Proposal fo r  Operation IID-R COASTER (U) 

c. The biological s tudies  are nsw plarned t o  i n c l d e  sheep 
and burros as well  as dogs. The addi t ion o f  these animals should 
permit an incmased capabili ty i n  ths  b-LoLogizal masurerents ani 
t h e  subsequent interprefat ion and evaluaticn of the  da‘h. 

An a n a l p i s  of estimated costs f a r  t he  operation based upcn 
guidance from AEC/IWoO f o r  support a-.d cost  quotations f o r  the  re- 
searth program show tha t  the t o t a l  cost of t he  prograu, dll approach 
&.9 n i l l i on ,  of which the  AEC share w i l l  be $2.2 million and the  WD 
portion, $2.7 rcillion. This i s  approxima%ely $1.8 mill ion i n  e x e s s  
of tha or ig ina l ly  proposed budget of $3.1 million. The primary 
reasoiis for these higher costs are: the expense of o p r a t i n g  i n  a 
rmote  area; NVOO i s  not bidgeting fo r  any of the support tha t  i s  
normally provided i n  a t e s t  progrm; ard a charge of approxjmafely 
$300,000 is being made f o r  s p e z i d  device modification. Since ALO 
and FC DASA a re  presently developing a Memorandun of Understanding 
that will form t he  basis  of t i e  division of cost  between the two 
agen-ies, it i s  not ye t  possible t o  have a formal concurrence by bot,h 
p r t i e s  on the breakout shown i n  Sertior, J, Incloaurs 1. TMs se:- 
t i on  is presented only a s  a forecast  estimate of the  cast. 

4. 

5 .  Since the United Kingdom is a joint  participant i n  this opera- 
tion, a requirecent exists t o  ship smLples containing plutonium to 
Aldelnast.on, &&lard,  f o r  analysis at  the  A t m i :  Warfare i3eseach 
Establishmnt (AIJRE) laborato-ies. ReqGest. th&t author;,?y be obtaimct 
t o  ship UF to 1,000 smples  co;-.tarang no? more t.lsr, a tot.& o f  1 &ra? 
ofplutonium to the AWRE 1aborator;es for :hemicai and p h g s i d  analysis. 

6. As of this dato the  a..-ailability o f  Stocewall F la t s  for tk:+ 
WUBLE: TRACKS event i s  pending. 
warded bj. WOO t o  IXA, AEC, Washiwton am. by FC DASA +& Ch DASA f?r 
appropr-i a te  aztior.. Reso1utio.l of problems is b e c m h g  increasingly 
urge5r.i uj,th the appoaching dates  f o r  fir.aLizsd plSruArg. and prspe-a- 
k c z  of io% lead t i x e  pur?ha?es and i n s t a l l a t i s m .  

kcpests  for f h i s  area have been for- 

7 .  Several importnnt azccions ar9 bein& held i n  abeyarr-e pen+:% 
approvd of t he  f i n a l  pmgrm. 
AEC f o r  the  special  de%$ces and entering i n t o  :--+Y~::G: neg:tiatlocs 
fo r  the necessary sc ien t i f ic  s : m p ” * .  It is >oped that. s u ~ g e r t i o n s  
a ~ d  c.o&fi?aticns nade by the Plaming and Policy Cc\mcii_ttie ;ET: b? 
in:cr~-retcd i n  the  plan a t  an ear ly  date a d  apprv-ai granted t y  
15 JL?LW>- 1963. 

Thee€ includ? plac%rg a req&e?! wit?. 

Z. L t  C d  Jmes  Dick ard Vf. Damin Pdmer w C 3  be in Washingtan 
dur!nE the week of  7 Jamary 1963 t o  discuss d e + & l s  of the fomd. 
,pr~posel as required with the  P l a n i n g  axl P>E.iy Giwii tee .  
Palmer i s  a c t i w  aR ar. a l t e r r a t e  f o r  Dr. Shrere a: the l a t t e r  is COR- 
f ined tc the hospit,ol with pnemonia and i s  rict expected t o  t,e a-rcl- 
abls f o r ’ t h e  confereme. 

Fs. 

It i s  suggested that L t  Col J. S. Iv%son, UK? 
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FCWT 
SUBJECT: Formal Proposal fo r  Operation RoLtER COASTER (U) 

be invited t o  Washington during t h i s  pericd for Consultation as re- 
quired by t h e  committee. 
to the  s c i e n t i f i c  propan during i t s  fomulation. 

Colonel Ivescm made extensive c o n t r i h t i o n  

Copies furnished (w/Incls) : 
Chief, DASA, Washingtcn 25, D.C., for United Kingdom VI/? cjrs Izicl 
Erec to r ,  Division o f  Operational Safety, USAEC, A m y : :  D r .  Gordon 

Director, Division o f  MilitarJ. Application, USAEC, ATTN: 

Manager, Albuqderque Operations Office, USAEC, ATTIl: 

Manager, Nevada Operations Office, USAES, P. 0. Box 1676, 

Presideat, Sandia Cgrporation, ATTIU': Dr. J.D. ShrewsI %?&a Zase, 

M n g ,  Washington 25, D.C. w/3 cys I n c l  

D.L. Schmucker, Washington 2.5, D.C. w/l cy I n 3  

&&hews, Albuqiercpe: Mew Kexico w / l  cy I n d  

Las Vegas, Nevada w/l cy I n d  

Albwderque, New Mefico, w / l  c,y Inc l  

Lt E31 

Px. hrerett  
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These factors le8 to E mmtlng on 12 July 1962 of reprcsentatlves of the 
United ELng&m, the U. 8. Atcaric Energy Cccmnieelon, and the U. 8. De- 
prrtment of Deferme. Thle ameting resulted In tk formrrlotlon of e 
paper eatitbd “concepts and Objectives of Proposed ~ u t o n i u m  Scattering 
Teats” In a c h  the bselc  objective WPB, “to icvestlgate the biologicel 
hptrrd of scatter& plutwilrm and to evaluate the plutonl\nn-sesvenging 
effects of the oarth covered storage structures”. 

The reeavch progrsm Operation ROI&ER Corn= outllned in the 
folLwlng sections IS i n  response tb tine Concept Paper. 
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SECTION E. Purpose and Objectives 

The principrl purpose of Operation ROLLER COASTER is t o  investi- 
gate the  biolcgical hazard of scattered plutonium result ing frcm the  
non-nuclear b s t r u c t i o n  of a nuclepr device. Other primprs purposes 
a re  t o  characterize the "plutonium" part iculate ,  t o  determine the 
hmard reduction e f fec t s  a t t r ibutable  t o  earth-covered nudear storage 
structures,  and t o  refine fallart forecasting technigues. 

The objectives of the  research program we: 

a. Ob- by physical PnB bialogicP3. measurements necessary 
deta OII t he  plukmbar~ sirbcrne pert.iculate t o  permit an assessment of 
the  acute (lnhalatloa) hazard. 

t o  permit detPilea occountaki3At.y of the  omoullt involved. 

clrding vaqrLng t h i c h e s s e s  of earth ccr'ler as a scavenging material, 
i n  reducing the  radlolcgical hazard which would .rise In  the event of 
pc occidental. noa-nuclear explcsim. 

in conJm&i%i with a cld mcdel ta f'2recnst the radiological hazard 
t.c man d e r  other mother cDzditicm. 

b. Measurement of the  d i s t r iba t i an  of plutonium on the  ground 

c.  To evaluate the  t o t a l  effectiveness of t he  structures, in- 

d. Wain meteorologicd data m this t e s t  which con be used 

3 



SECTION C. Organization 

Operotion ROLTZR COASTW is a joint. U. 6.  Atanic Energy C m s s i ~ n ,  
U. 8 .  Dep-t of Defense, Unit.eB Kingdom (AEC/WD/UK) research pro- 
gram. 
A. 

The detailed organizational stwcture is  contdned in Appendix 
Key personnel selected are ea follma: 

Research Group Direct.cr - MCsl James L .  Mck, U5AF 

Scientific Director - Dr. Jsmes Ghreve, Sandia Corp. 

Deputy Scientific Direct.or - LtCol J. Stuart Ivesm, UK 

AI00 Coordinator - M r .  

CH DASA Program Advisor - M C s l  Jack C. Bentley 

Scientific Plpnning & Policy Purmp: 

hreret.t &t.hews 

Dr. Q o r d m  Dwcdng, AEC 

Dr. W i l l i a m  OttSng, DOD 

D r .  Kenneth S.r-ewax5, .JK 

As this is a joint progrm xlth t.Le k i t e d  Kingdom, their repre- 
sentative€ axe carsidered m ilitegr;J pert. -,f tke scientif ic  team. The 
UK w i l l  be represented by I 2  t ,r  1: ~ a r s ? m e L  vhs wiE be integrated in- 
t o  the field astivitiee. 
Rrfcrzc & e m i d ,  anelyees aa3 parti:,iT;,$z lz, t,he evaluation and inter- 
pretatizn of the exprimentel  rel-TLt :. 

Scl:se~ic--.Ly, IK le3cratory personnel w i l l  
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SECTION D. S i te  Selection 

The shot locations f o r  Operation ROLLER COASTER dll be l o u t e d  
i n  the  Cactua ud Stonewall Flats areas appraxirmrtely t m t y  milea east 
of Goldiielb, Heva6a. 
t o  37'50'N mb l16°46'W t o  l17°05.5'W. 
selected aa 3a045.5'R, 116058'W. The coordinates for Cactus F la t s  M 
37'33'N t o  37 50'N and l16°30'W t o  116O46'W with the three ground zeros 
na follows: 
116O39.4'W. 

The coordinates of Stonewall Fla t s  M 3793'N 
Ground zero hrs been tentat ively 

3T041.4'N, 116O36.4'W; 37°45!.7'N, U6O37.7'W; 3To&.2'N, 

Requests fo r  control end u t i l l za t ion  of t he  subject are- have 
keen i n i t i a t ed .  
the AIr Force ud Cactus F la t s  i s  controll& by SMdia Corporation. 
The portion of a mp including the  proposed field experiment u e a  is 
shown i n  Appndix B. 

A t  the present time Stonewall Flats is controlled by 

5 



SECIION E. Experimented Concept 

Operation ROLGW QOASTER w i l l  consist of four shots: 

1. DOUBLE TRACKS (biophysical ar;d physical meas-nts). 

One-point de tms t i ao  of a modified cmtrlning plutonium 
pad emtained i n  a M( 25 case. e placed i a  a cr& 
1 foot a b s e  a one-inch thick s t e e l  p la te  measwing 
p la t e  w i l l  rest 011 a 1 fo& th ick  reinfzrcc8 concrete pad, 20' X 20'. 
The sarface soi l  will  be s t a t i l i zed  v l t h  c l l  t 3  a radlus of 50 fee t .  

X 8'. The 

- 
concrete, 24' X 24' X 6'' t h i d ~ ~  



. 
L 

physical -rite wlll be apprcrximotely 3 milee in length md 2 
miles wldm at the diet& arc. A dlagrem of the arrq;y i e  sham in 
A- C. The umn@m?int of the weapon6 l e  eham in Appcdbc E. 
Detplls of the igloos u e  given in 4penillx F. 



t. %e n Storwc Ev&r.t: O n ~ ~ m o l i f i e d  as 
nrtlinea in psrpgreph 1, e l  8 H E Spheres m. ea 68 outlined in 
paragraph Sa will be readred f:r tk.Ls event. Ik device will contain 
q type cf initiatlm system. 

D i a g r a u s  of mjlific~Lis;= OJ- c.:+.ai~%i i L  Appez2.h D. 
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SEcTIm G. EvaluatAon o f  Safety Prer?sutions t o  On-Site or Off-Site 

Populst ion 

Basic cllteria for s i t e  seleatian included a re la t ive ly  f l a t  
area, f o r  instrumentation pulpcses? located remotely i n  regard t o  
populated area and bordered downwind by sufficient Government con- 
t ro l led  unpopulated t e r r i t o r y  t o  m a z e  off-site safety. It is 
anticipated that the mount of plutonium distfibuted beyond the si ts  
and adjgcent Government land w i l l  be negligible. 
used i n  the program w i l l  be modified t o  insure no nuclear yield. 

and Cactus Flats since kdih areas have been us6d as gunnery and 
bombing ranges. 
siw ordnance disposal teams clean out  the area. 

The devices to be 

De-dudw operations will be r e q e s d  for both Stonewall Flats 

FC/DASA is initi&+Ang act im ta have ndlltary explo- 

Appropriate radiation control p i n t s  w i l l  be required fo r  Stone- 

Following the completion of ths ;peration, adequate d e c o n t d n a -  

wa l l  and Cactus Flats. More de t a i l  is  given i n  the section on support. 

fion and/or reclamation of the a.ma w i l l  be accompfished i n  accordance 
with presently established -riteria.  



SECI'IONH. suppor't 

The f o l l d n g  aupport will be reqtilrrd: 

1. Ihdng and firing 4s deecrlbed telm: 

a. One-polnt side detona~lm of 8 m d l f l  
located w e  foot above a s t ee l  god. 

b. One-point detonation of 4 
These weapons v'rll be u prop.gotlon. 

Appenaix E) .  

o mlmulatt t covered igloo 
c. One-point detonation o? 19 

These mapons vf l l  be loc propagatim. 

d .  One-pOiLt &etonatioL of 19 
momgation. 'I2le.e u e a ~ o a s  wi l l  be l o  - 
TSc; &n&x E). 

maximim c? 3Kt technical md operatiorut1 pereonnel vill k required 
because cf the remrte locatlor, of t h e  program s l t e .  
approximately 100 perscnncl w i l l  l e  rep'rired from 1 April t o  1 M.y. 
It is suggeeted that the main c u p  te located at 37@53'X, 116O47'W. 
Camp curmytent t o  eerve 1GC peqle  Y y  15 March. 

E-al3-k~ of perscnnel I s  as foEcws. 

2. Hausing & Office space: A camp site cepnble of hausing a 

Gfflce space for 

L M4T 65 - 25 ~ ~ ~ S C I U K A  

1j M u  63 - 100 perrorne: 

i A&r 63 - 200 pcrrmnel 

I: Apr 63 - 3W personre1 

3C Apr 63 - 15@ pcrs-mel 

lj Qw 63 - 150 personnel 

3C MQ- 63 - 150 personnel 

15 *'*a 63 - 50 personnel 

30 am 63 - 0 personnel 

in a d d l t i a ,  two foruara c ~ l ~ p  s i t e s  will t e  required, one located 
t o  suppxt St3ncwdl F l a t s  4t 37"43.3'X rsb ll6O49'W d t h  alternate 
s i t e  at 37C47.8'N and ~ 6 ~ 5 8 ' ~  and the other t o  support Cactus Flats 
at j7=43'N an& llGo35'w. 

Stonewall a d  45 at Cactus F l a t s ,  reepectively, rad noon mcsslng 
faci l i t ies  for a peak load of 250 personnel at Stand Flats md 
150 a t  Cactii Flats. 
Flats w l l l  be frau 1 April to D X m  TRACKS s h d  D+lS, hapafully 
Apri l  30. 
not be readred b e d  D+15. 

These vlll prwide office space fcr a mpxiwrm of 75 personnel a t  

The period of ~ x : m u r n  ut i l l s r t ion  of Stonewal l  

The ni~%Inr.xrn -~ t I l i s a t lon  of th'e 
It I s  m t l c i p t c d  that the rlvulccd camp for S t o n w a l l  dll 



advanced camp site in Cactus Flats will be d d n g  the  period A p r i l  1 5  
t o  IH3 for the 3rd CLEAN SLATE, estimated t o  be 2 June 1963. 
re la t ive  pofddtions of the  ins ta l la t ions  are  s h m  i n  Appenlix B. 

The 

3. Health Physics: Ac.cese antrd points w i l l  be required 
at each area. 
f i e l d  and decontamination on return are required. 
rdll be required a t  Stonewall Fla?s  from 15 A p r i l  t o  M-30 dws. 
Peak load is anticipated to be 200 perscnnel frcm May to Dt3. 
dmilar capabiUty with a peak of 100 personnel w i l l  be required at  
Cactus a t 8  fran 30 A p r i l  t o  LW5 days fol lovdng t h e  3rd shot, 
a p p m a t d y  4 June 1963. 

Provisions for "suiting out" prior t o  entering the 
This capabiUQ 

A 

4. Construction & Fbad Netmrk: 

a. b a d  netmrk w i l l  be reqxirecl t o  improve t h e  access- 
i b i l i t y  to the experimental areas and bo p d t  emplacement and some 
degree of moUUty to the  inzqtnnantsticn array. 
quiring improvement dll i ndud3  the  rod tha t  ccnnects ColdField t o  
Kellan v i a  Cactus Springs. 
quired fram a point where t h e  rcd inbrae-ts the Y7°051W meridian 
east, through Cactus Springs 5 :  Ke.lI.%r~. A sec,ond main mad W i l l  be 
require fran the Camp X t e  sm*k aLorg the  eastern edge of Cactus 
Flats i n  t,he vizinity Gf t h e  3ibi'/Q:W me-idian to the forward c a p  
si te area for CLEAN SLATE. A thi rd miLn mad is contmplated as a 
north entrance t o  Stmewall Flat. Tne mdn mad acinplex is ahom i n  
Appendix B. Total distan:-e fsr the =in ma5s W i l l  be approximately 
75 rniles. 
throughoxt the arrays will be r~.q~:lird. 

include the following: 

Access roads re- 

Widwing ar:d Peswfacing will be re- 

In addition spprc.xima+ely 300 miles of bladed roads 

b. The main irst,allat!:,? .-cnstmcticrn requirements w i l l  

(1) One I - f o l  ?hi& :on.'rete pad 20tx201 d t h  a 
1-inch th ick  s t e e l  plate  measuring 3:xSI p3a:ed on the concrete pad. 
This w i l l  be located a t  the  GZ fc.? WUBLE TRACKS. 

(2) 

(3) One DASA C-yp stcrag- igloo m e a s d n g  U'x25' 

One &inch 5hi.k reinforzed concrete pad 24 'x2 /+1 .  
This pad W i l l  be located at CLEAN SLATE GZ #le 

covered with 2 feet  of s o i l  l x a t e d  at CLEAN SLATE GZ #2. 

( 4 )  One DASA ?gpe s k r a p a  i@m measuring 12fx25' 
covered with 8 fee t  of s o i l  Icra?ed at. CLEAN SLATE GZ #3. 

Sketches of 

- .  
I.. 



. -  

5.  Othex Support: Other support w i l l  be required including 
photography; pomr including generators, wir ing  networks one mile 
downwinl on each array, oommunications, transportation, animal Ehelters, 
and meteorological measurements. Tne arlimal shelters w i l l  be required 
t o  have a capability t o  house appmximately 75 dogs, Ilo sheep and 50 
burros. The f a c i l i t y  w i l l  be required from 1 5  March thmugh 30 June. 
Another support i tm  of considerable magnitude will be t h e  procurement 
and handling of appxdmste ly  2r500,000 cubic f e e t  of hel im.  Storage 
for  500,000 cubic feet w i l l  be required at  any one tima. 
ment vdll extend during the period 20 March to 15 June. 

out j o in t ly  between FC/DASA WET s t a f f  and NMX, support p r s o n m l .  

This require- 

Camplete de te i l s  pertaining t o  support. requirements will be worked 

FC/DASA WET staff incluies: 

Deputy f o r  Operations - Lt  bl Harry H. Elmendorf, USAF 

Deputy f o r  Support - L t  Col Boggs A. Fbbinson, USA 



SECTION I. Planning Schedule 

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

25 Aug 62 - FC/DASA reieives Ccncept Paper and i s  directed t o  
prepare resear-h plan jo in t ly  w i t h  AEC & UK. 

between AEC (Sandia Ccrp.) and DOD (FC/DASA). 
12 Oct 62 - Acceptable organizational concept i s  formulated 

19  Oct 62 - Preliminary p l a n  i s  represmted to CH/DASA a d  AEC. 

25 Oct 62 - Preliminary plan i s  .cordina%ed with UX representatives. 

2 Nov 62 - Potential c rn t ra -brs  a re  invited for a technical 
briefing on operation. 

5 Dec 62 - Proposals f r o m  prospeztive contractors are received. 

2l De: 62 - Formal plan is forwarded to QI/DASA for subsequent 
dis t r ibut lcn : o  AEC snd UK. 

15 Jan 63 - Appmvdl cf p l a ~  by AEC/WD/UK. 

1 Mar 63 - MeteumlDg,gir.al measurements resumed. 

15 Mas 63 - I n i t i a t e  mnst.rd::tior! cf i&loos and shot pads, 

15 Mar 63 - Camp insttiilarion t? accom2date 100 personnel. 

15 Mar 63 - Begin installaticr:  of s 5 e n t i f i c  array. 

1 Apr 63 - A l l  x i e n t i f i c  eqJipment. and p r sanne l  on s i t e  and 
i n  plase. 
300 personnel e 

C a p  ins ta l la t ion  a t  full  capacity of 

15 Apr 63 - Shot DIIUBW TRACKS 

1 Nay 63 - Shot C W  SLATE #1 ($33 Shot) 

15 Nay 63 - Shot CLEAN SLATE #2 (1gk.c - 2' cover) 

30 May 63 - Shot C X U N  SLATE #3 (Igl:~ - 8' cover) 

30 Jun 63 - Terminate f i e ld  wprimmt and submit interim reports. 

31 Dec 63 - Camp1et.e physical a9d , c h a i c a l  analgses. 

15 A p r  64 - S u b d t .  final repm*'s. 



SECTION J. Fiscal Structure 

The fundi= for Operation ROLLER COJETER i s  a jo in t  venture i n  
h i c h  t3e AEC w i l l  support the DOUBLE TRACKS s td ies  and the  DOD w i l l  
support t he  CLEAT.;' SLATE studies plus a portion of the DOUBLE TRACKS 
studies. The UK Mill provide for  the t ravel ,  p r  diem, shipping 
charges and costs of  expendable supplies i n  support of  t he i r  equipment. 

"ne current budget allocated t o  t h i s  operation i s  $3,100,000; 
$1,600,000 from DOD a d  $1,500,000 fran AEC. 
costs for+,he speration based upon guidance from AEC/NVOO for support 
and cost quotations f o r  the research program indicates t h a t  the t o t a l  
bulget reqxired w i l l  be appro-tely $4,932,350 of which $2,707,100 
i s  DOD costs and $2,225,250 i s  AEC costs. The detailed breakdown is 
as follows: 

Pronram 2 - Physical Measurements 

An analysis of estimated 

Project No. Item AEC IX)D TOTAL 

Proj 2.1 

Proj  2.2 

Proj 2.3 
Proj 2.4 
Proj 2.5 
Proj 2.6 

Proj  2.8 
Proj 2;7 

Soi l  Deposi t.ion 
Meas- .ts 

Air sample Measure- 
m n t s  

Fallout. Czlle :.tior, 
Micromet l4easurment~ 
Alpha Sur1-6~ 
Special Psr?iccla?e 

Ballosn Array 
O f f  -sits Surrey 

Characteristi :s 

$75aOm 

150,000 

ii00,Ooo 
70,000 
100,000 
200,000 

175,000 
60,000 

Progrsm 2 3& Total $41rO,oOO $490,000 $930,000 

Proarm. Ir - Bimcdical S t d i e s  

Proj  4.1 Biomedical Studies $370,000 $370 I 000 

Program 4 Sub Total $370,0~0 $370,000 

Program 5 - Laboratorv Analysis 

Proj  5.1 On-Site Labratory $509 000 $50,ooo $100,ooo 
Proj  5.2 -obi o logka l  200: 000 200,000 

Analysis 

chem Analysis 
Pro3 5.3 Radiochem & Physio- 150,000 150,000 3009000 

Program 5 Si& Total $ 4 3 0 ~ 0 ~ ~  $200,W $ 6 0 0 , ~  



Pmnran 9 - Srlpport 

Pm j 9.2,3&5 Photography $40,002 $100,000 $UO,(XjO 
Proj  9.4 Tech PLfo (Reports) 5,000 5,000 10,000 

Proj  9.6i Pad C% Iglco 100,Ooo 100,000 

Proj 9.61 Anima: Shelters 3 7 , m  37,000 
Proj 9.62 Camp Operating Cost3 100,000 200,000 300,000 

R o j  9.61 Road Construction 123, OCO 280,000 400,000 

Constru2tion 

Proj 9.62 Camp Ins t a l l a t i cn  i10,000 210,000 320,000 
Cos: 

Spa ?e 

Colltrcl 

Proj  9.62 Trailers & Office 

9.64 Rsllu> & Extended 

Rt-; t ion Safetjr 
Consultants 

Se ;uri t y  
k v i c c  Prepmatior. 
Comaiicaticne 
Transpo? t at im 

Proj  9.8 AssemtLv & Device 

Progrm 9 S& To' $1 
TOTAL 

TOTAZ, 
+15% k.Tti.zger; -2 

12,000 l2 > 000 24,000 

1@0,000 150,000 250,000 

50,000 100,ooO 
40,000 80,000 
85,000 90,000 
3,000 90,000 

25,000 50,000 
20,000 40,000 

$1,654,000 $2,389,000 

282,000 2B,OOO 

$2,3 54 000 $4,2e9,000 
353,100 6.43,350 

$2,70;,100 $L, 932,350 

Since Au) a..d FC!DASA are preaer-tLy d+;+iGpLr,g a Manorandun of 
Merstandir ig  *,hat wLl.2 fora the basis  cf  :he divLsion of cost t e -  
tween the  two agencies, i,+, I s  ne t  pcss<l;le ?c hai-a f o m l  concurrence 
by 'mth p a r t i e s  or. ?.he breakcuf showi hers. Tkis se-tion is presented 
orJy as a forecast  est.inate cf t t e  :,os+. 





SECTION L. Scientific Program 

"he Opelation I1Dm COASTER research program consists of twelve 
projects d e r  the supervision of the Scientific Mrector, Dr. J. D. 
Shreve (AEC) and his Deputy, Lt b1 J. S. Iwmn (UK). Dr. Shrew's 
st.aff i s  also amented by assiztaqts for specialized sdent i f i c  areas 
and a "Referee Team" for evaluatiz  ar.alytical procedures. 



. -  
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P m m  2 

1. PROJECT TITLE: So i l  Dep: F i t i c n  

2. PrndjECT NLNBER: 2.1 

3. P-ROZECT SPOhSOR: AEC - DOD 

4. PROd'ECT FUfQING: AEC $25>000 - DOD $:O,OOO 

5. RECOI.!KEXDED PIlDJECT AGENCY: k d e t  e?pined 

6. PROJECT OFFICER: Lhdeterminea 

7. OBJECTIVE: T o  d e t e d n e  the amcunt, oharkcterist ics and distri- 
buticn of plutonium i n  and armxd t h e  crater: b h s t  area, and throw- 
out area. 

h. This pmjezt. w i l l  determize the a n o u t :  character is t ics  and 
d i s r r i b ~ ? i o n  of mall mounts 3f plu?onim mixed with very l a rge  
moilr..t3 zf a c i l  and debris t o  eca l -a te  the s=venging ef fec ts  of 
storage s tmc twes .  

b. Pr ior  t o  detonation, strsd-?~t tt?atcherstt w i l l  be positioned 
and a?:kwed so tha t  they lvjU E:: be disturbed by blast .  
catchers will be of metal ?or.stru-Jti?n L c s e  i n  and may be of heavy 
plast i - ,  sheeting a t  more dis tant  p:.;nt3 f m n  GZ. 
tl.?atchertt 16 to obt.ain samples c m t a i n k g  srJy structure m i l  and 
plutonium: and thereby simplify the  x p r a t L o n  chanistry. It is 
estimated that  the  radius of signif:,>&?? throw-Gut will be about 
400 f ee t  fran GZ. 

These 

The purpose of the 

c. After det.onation, a p r e l W o a 7  ndia: survey wil l  b e  made 
t o  delineate the iso-deposition coritt.urs :f piutorium. This survey 
w i l l  be from the  GZ out t o  t,he lhi? G? zhe signif icant  throw-out or 
"massive fallouttt area (great.er ?ham 1!32-inch s o i l  deposition) 
which i s  estimated t o  be w i t h i n  a LOO foot radius of GZ. Following 
or concurrent with the i n i t i a l  sv-i'ey, throw-oct ttcatcherslt w i l l  be 
retrieved and s o i l  samples may be taken. 
two types, shallow (depth l e s s  than 15l') and cores (depth of 3 feet 
or greater)  dependent on the sampling 1ocat.ion and depth of throw- 
out at  a particular radius. All sc i l  sanples w i l l  be evaluated f o r  
total plutonium content and the ve r t i - a l  d i s t r ibu t ion  of plutonium 
within the  sample. 
determined by sequen t id  ttsticky plancnet" te-hnique . 
samples am3 3 0 i l  samples W i l l  be analyzsd rhemically for  t o t a l  plu- 
tonirnn content versus mass of de t r i s .  

Soi l  smples  will be of 

Vertical distributior. i n  Itcatcherst1 all be 



PROGRAM 2 

1. PROJECT TITLE: Air strnpling Measurements 

2. PROJECT NUMBER: 2.2 

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

4. PitOJECT FUM)I!G: $150,000 

5. REcOIMEtESD PROJECT A W C Y :  Undetemined 

6 .  PROJECT OFFICER: Undetermimxi 

7. OBJECTIVES: 

a. Tc determine the s i ze  and a . z i v i t y  o f  plutonium bearing par- 
t i c l e e  an3 t h e i r  s p s t i a l  d i s t r ibu t ion  I n  the  c l o d  and near the sur- 
face. 

b. 

c "  To prcvide a sample ccllemior- service for &her 

To determine the  time varisbility of these measurements. 

projects.  

d. To r e f ine  existing c l r u l  madeis and, where applicable,gemr- 
a t e  new clolid mcdels. 

8. FXPERDTXTAL PROCEDuIiES: 

a. Air sampling will be a:?ampX.shed by placing cascade end 
Anderscn impactors f o r  p a r t i c k  size d i s  :rimination and lo-vol milli- 
pare samplers for t o t a l  accountatrility throuefiaut the predicted 
downwind path of t he  c l o d .  Vert icL smpling of the cloud w i l l  be 
a:compli,shed by mounting caszads impa:It.~rrs., t o t a l  air  s m p l e r s  and 
tlst.icky" 2ylinders on the  ballccr, cwta ins  dez-ribed in Project 2.7. 
Sixty :as:ade impactors, 33 ?%ai a i r  samplere and 744 "stic!qcy" 
ZyLFcders w;lU be mounted on the f i r s t  zw-aiz, located approxi- 
m a + A l  2: 500 feet. downvi5r.d. The arra:igez?nt. is i l l u s t r a t ed  i n  
Appendix CI Figure 6 .  
U,OoC, fss: davnwird tbll be eqdpped d t h  r o t &  air samplers and 
several  hudred  *~sticlcyt~ cylinders. Thase tm curtains will be used 
on hi-i fsw shots. 
(Appndtx Cl Figure 8) compdsed i f  lo ina-zidual balloons s p c e d  a t  
30 i n t e r n l s ,  w i l l  be located 5010G0 feet  downwind f rm GZ. Each of 
the bal lmns ~ l l  support 2 .;as:ade imFarlors and 20 IIsticky" 
cy lhds r  3 

b. 

A sexnd  z<rt.ain {Appnd-k C, Figure 7) at  

On the WUEiLE TRACKS shot., a t h i r d  curtain 

A near-surface fixed air smp3.it-g array :consisting of 57 
c a s a d c  impactors and 78 tot31 air zmplers  13 shown i n  Appendix C, 
Figcrer- 1 ad 2. P A S  m a y  is sup&xnwied by 6 mobile array con- 
sisti?g of 90 Mark I1 cascade impa:+.:r6: 59 t c t .a l  air samplers, and 



. .  

90 other par t ic le  sizing impactors s h m  i n  Appendix C, Figure 3. 
The latter array will allow greater definit ion of t h e  omcentration 
gradients i n  the areas of highest concentration. 

c. I n  addition, time resolved masuremnts  of t h e  aerosol w i l l  
be made at two radii - (7500 f ee t  and 23,500 f e e t  f o r  DOUBLE TRACKS) 
and (7500 f e e t  and 17,500 feet f o r  CLWUT SLATE). 
r a d i i  9 f ixed stations will be distributed over a 600 arc  and one 
mobile s ta t ion  Will be moved to intercept the center of the cloud i n  
the best  manner practicable. 

A t  each of thase 

d. Project 2.2 will be concerned primarily with defining the 
par t iculate  s ize  and ac t iv i ty  as a function of position and tipe. 
These data  will be used t o  refine eAst ing  cloud models, Certain of 
the samples collected by Project 2.2 wi l l  be assigned t o  Pmject  2.6 
for  special characterist ics analysis. In  addition Project 2.2 w i l l  
place and recover special  collectors required by Project 2.6. 

20 



1. 

2. 

3. 

4. 

5 .  

6 .  

7. 

PFQGRAM 2 

PROJECT TI=: Fallout Smple Collection 

PROJECT NWR: 2.3 

PiU)JECT SPONSOR: AEC 50% - WD 50% 

PROJECT FUNDING: $100,000 

RECOINENDED PROJECT AGENCY: Eberlize Inst-nt Corporaeon 
W t a  Fe, New M d c o  

PFQJECT OFFICJB: Mr. B i l l  Johnson 

. The objective of this proJs::t i s  t o  make collections 
of the plutonium fa l lou t  t o  determhe the t o t a l  plutonium deposited 
on +he ground, the  concentration per urLt area: concentration versus 
t i x e  of deposit, and the p d c l e  s ize  dis t r ibut ion.  

OBJECTIVE: 

6 .  EXPERIMENTAL PROCEDURES: 

a. The locations of fa l lout  sample ml l ec+ar s  are shown i n  Appen- 
dix C, Figures 1 and 2. ApFrohate ly  560 st icky plates ,  each contain- 
i:lL a s t icky planchet to &Low qui& removal and rapid on-site counting, 
ivill. be placed f o r  D0UBI.E TRACKS. 
quired a t  selected s ta t ions  oct l o  a distan-a of 50,000 fee t .  
C L U E  SLATE structure events apprc3ximately 400 st icky p la tes  and 
plan,&,ets w i l l  be placed out t o  a distan.:e of 17,500 fee t .  
measurements W i l l  be made f o r  the CLEAI: SLATE open shot out t o  a dis- 
tanse of 35,000 f e e t  for a t o t a l  of 520 stst ions.  
be taken a t  selected stations.  P l p w d  sample stands 2' x 2' in area 
ard 2: high w i l l  be fabricated and p:&tioned as indicated on the grid. 
Prior t o  shot time, s t icky  tra3-3 1.521 be exposed, a low with planchets 
and other sampling devices. 
plutonium W i l l  be deterndmd by 30 s t s t icne  di stributed t h r o u o u t  the 
grid. 

Fallout trays and s o i i  samples w 3 . l  be analyzed by Project 5.2 
for plutonium content as described by stardad laboratory procedures. 
Planchets w i l l  be counted by t h e  on-site laboratory fo r  a tlquick-lookl' 
e m h a t i o n  of fali;xL deposit.icr. Caxior  w 3 . l  be exercised by sample 
collection teams to keep cross-2ontamination t o  a minimum. 

Si1 samples wi l l  be taken as  re- 
Far the 

S imi l a r  

FJ i l  samples w i l l  

The t h e  cf ar r iva l  and build up r a t e  of 

k. 

C. Select.ed planchets w i l l  be subjected t c  radioautography for 
pa r t i c l e  s i ze  determination. 
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1. 

2. 

3. 

4. 
5. 

6. 

7. 

PROGRM 2 

PROJECT TITLE: Micm-meteomlogical Measurements 

PFKIJECTNWEZR: 2.4 

PROJECT SPON SO& AEC 50% - DOD 50% 

PFQJECT FUNDING: $70,000 

RECOMMENDED PFKIJECT -CY: U. S. Weather Bureau 
Nevada Ope-ations Office 
Las Vegas? Nevada 

PROJECT OFFICER: fie b b e r  T2thiZ USWB 

OBJECTIVES: 

a. Define meteorological parameters i n  the proposed test area 
suff ic ient ly  to place ter;hnicel eqiiipnent and atructures f o r  most 
effe:tive use of probable weather fcr ,:loud der-elop.ent, travel, 
and the f a l lou t  process, t o  minimize weather delays, and t o  provide 
an estimate of the meteorologiial problem fsr planning and fore- 
casting. 

b. Provide meteorologi-al suppzrr inciuiing observations and 
fore:asts for pre-event technic.al sperations and fo r  the safety 
program. 

:o Document f o r  ea:h event the fmneciia+,e pre-event and suffi- 
slmt post-event w i n l s  end temperatures b?th surface a d  a lo f t  t o  
provide t i m e  and space d e t a i l  f o r  ca-rel&tion with measurements of 
cloud dimensions and disposition. 

8. ~ I Z I M E N T A L  PROCEDURE: 

a. Mscussim. It is 1 0 5 - a l  tc ashrnpt t o  extrapolate eur- 
facs4eposi ted particulate radiatior, pttterrr f rm one explosion t o  
another explosion o m  using kncwledge o f  the  wid and other meteor- 
0logi-d conditions affecting ea:k. 
shortens the dis t r ibut ion pattern, shear. i n  wind dimet ion  widens it, 
and thermal inversions can reduce c.10~2 height ard possibly shorten 
the psttern.  With 0- amall clouds i n  prsspcct i n  this operation, 
the met.eoro1ogical elenrsnts must be measured i n  much greater  d e t a i l  
and over a aataller area then i s  nolmally done. 
tant bezause l oca l  variations are  freqzsnt i n  the  t e r r a in  of southern 
Nevada. Ccrmplete d r c u l d i o n s  a r e  often ob~srved in about the sane 
scale as t h e  expected cloude. Measurements i n  sufficient d e t a i l  to 
ident i fy  and describe fully the possible variations of this scale 
would invclve an instrument grid sps-ing cf about 500 feet  horizon- 
t a l l y  and 50 feet ver t ica l ly  i n  t.he downwird direction,.owr an area 
as far as the cloud miaht be of interest..  Sin-e not enouah instru- 

For exanple, low wind speed 
' 

The d e t a i l  is irhpor- 

mentation of a l l  have t h i s  cloie grid 
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spazing, all available i.nStrLImen+sthn w i l l  be used arrl a strong 
attenpt. will be made to insure tha t  t he  expiasions occur i n  condi- 
t ions of rela*tively smooth and sonthuoue flow without s e e r  
perturbatione t h m  can be measured. 

b. ODe r a t iona l  Pro-edures: The :perations needed t o  accomplish 
the obje2tives may be readi ly  ciividea in t c  three phases: 

(1) Phase I, u to log i : a .81 ,  w i l l  invclve collection of data 
from the  event areas, pri-imarlly f o r  s % a t i s t i x l  analysis to assist i n  
the design of the axperimente. Observing teams began this phase i n  
October, taking data i n  the  f i e l d  start'ng Ockber 23rd and contin- 
uing through November, 

Phase 11, CUmatalo.gir.al and Support, w i l l  be a continua- 
t i on  of the  .zlimatological obseri-ati:ns i n  support of pre-evant opera- 
t ions suih as tethered balloons and weather forecasting studies. 

Analysis af data will continue through January. 

(2) 

(3) Phase III, Event Phaee, w i l l  inc lu le  in s t a l l a t ion  and 
chezkout 3f measurament syatm~s ar.d t h e i r  cperation through the events 
themselves. Weather and radiation b r h f i n g s  w i l l  be provided by fore- 
casting teams mc! t he  on-site weath- uk.sss.ri.sticnal program will be 
enlargsd . 

Data obtained Kill be  af three generel types: 
wind3 aloft:  and temperatures s p f a - e  and d.:ft: 

(1) Smfa.:e wind dara will be .xlle.:ted from 9-foot end 

surface winds, 

3O-foot wind towers by continuous r e : w d i q  sqd.pment which gives a 
reccrd of wind speed and direction. 
work w i l l  give spatial variations. Pnase III surface wind informa- 
t i on  will reiat.e the dis t r ibdt inn of fLlcr;t-  t5 the  obsenred motion 
of the Iur i n  the sha l ia r  layer near the ear th  interface.  
var iab i l i ty  i n  t i m e  and spaze w i l l  he re.-orded f o r  correlation with 
cun-ature of  the fa l lou t  patterns. 

I n  Phase 111 a telemetered net- 

Wind 

' 2 )  Winds a lof t  w i l l  ba obtained by trazking slowly r i s ing  
balloons a d  recording the ele;$ation and azimutii angles of them at  
regular intervals,  using single t h e a d ~ l i t e s  f a r  cp t ica l  tracking and 
M-33 radar f o r  electronic t.rai.k.ing. The ele-ratAon and azimuth angle 
data are used with manual p c t t i n g  and .;slc.ulating methads tc obtain 
wind spseds and directions for 500 fo:t increments based upon mean 
sea l eve l  (EL) as reference. 
Stonewali Flats areasp the  first. standard w i d 3  a l o f t  l eve l  w i l l  be 
5,000 f e e t  above mean sea level, w i t h  mnsesutive levels  a t  /&foot 
intervals  above. In Phase I11 the wicd inzremnts  w i l l  be attempted 
by 100 fcot layers. Deteiled souding  of  t h e  winds a l o f t  w i l l  be 
made fran several lccat,ions near ea% w e n t  u i n g  slowly rising 
ballTons fran remote releases xathin the array to relate larger  
scale  air motion within the a r e a  of  m a x i m m  interest to the observed 
fal lout .  Spat ia l  wind p m f i i e s  i n  t i m e  3equen:e w i l l  show short 
term and long term wind variabi,lirv. F.i.3 bailscn obsdrvations 

For m Z s t  5tations i n  the Cactus Flats- 



w i l l  r eh t e  t h e  lower level wind stru-ture t o  the gross profi le  of 
the winds aloft at  greater heights ard will add data t o  the lower 
level Wind profiles.  
thousard f e e t  above the surface ell be cbtained by means of a 
device uhich automatically a d  at ~ e g ~ & = r  in te rva ls  inflates and 
releases a balloon car-ng a marker which i s  jett isoned after a 
short f l i g h t  period. 
drop straight down. 
integrate  the  wind speed and d i r s c t i m s  i n  a shallow layer t h r o u a  
which the balloon passed as would be done by a f a l l i n g  par t ic le .  
By measuring the bearing and distance of the marker fmm the  point 
of or ig in  a mean lapr wird i s  produx3 w:th simple calculations. 

Temperatures alof: w i l l  be obsained by using a mcdi- 
f i e d  radiosonde instrument carriezl a i t f t  by ballcon. The modifica- 
t i o n  permits continuous temperature re x r d k g  throu& electronic 
receiving and display e q u i p n t  on the ground. Detailed soundings 
of temperature versus height w i l l  be m d e  p d o r  t o  a d  during each 
event. 
atmosphere i n  the layers above the event area and produce c r i t e r i a  
f o r  evaluation of the ve r t i ca l  s t a b i l i t y  Qf t h e  air. This wlll 
reLate c l o d  r i s e  w i t h  atmospherw temperature equilibrium. 

ADDro-te Observational Pmj?.rm, Ca:tus Flats and Stonewall Fla ts  

Phase I: 

Additional winds aloft. data i n  the first three 

The marker is aerodynamically -onfigured t o  
The e f f e i t  of t he  flight t h u s  marked is to 

(3) 

These soundings w i l l  establish the t h e w  structure  of the 

1 December 1962 tc 15 FerrJary 1963 
A. Surfaze Winds 

1. Frequen-y: continu3us re.:m&ix 
2. Locatitnn &:tu? F la t=  

a )  Tw 9 f t .  towert - c-h'rd.inate3 Mellan 

b )  One 30 f t .  tower -. :c.c.rdi.r;T.rs Mellan 
766.305 & C,54332 

?0?279 

Stonewall Flats 
a )  TW 9 f t .  tcmers :wrd;nates cactus Springs 

59i93.2 & cJ35?00 
b)  One 30 f t .  tower - mxdinases  Csctus Springs 

Ci1793 t o  be shif ted 
:: !X@628 vh rn c lear  

E. Single theadolite obser txz ix ,  
1. A s  required 

Winds Ahft - Single theod.::lite cbservations 
1. Frequency: Hourly, 05OO-!.iCQ PST, Emday through M d a y  

al ternate  weeks at ea-h site 
2. Location: One i n  each fbdf 
3. Height: T3 10,000 f t .  above t h e  surfs-e 
4 .  

Phase 11: 1st Period, 15 February to LLlC week5 
A. 

Additional observations as reqiired by support operations 
2rd Period. D-lr weeks to D-1 week 



2. Location: Two locations upwind and t o  e i ther  side of GZ; 
dependent upon chmnologixtl order of events a s  t o  site. 

3. Height: To 10,000 f t .  above surface 

1. 
2. 

B. Surface w i n d s  
As i n  period 1 Dec-15 Feb 
Ins ta l la t ion  of two anemmsters vicini ty  of each event GZ 
to be telemetered tc CP weather trailer. After event sh i f t  
to raxt event GZ area. Continucus recording, 9 f t .  a b v e  
surface. 

C. Temperat- sounding 
1. Frequaaq: D a i l y  at. 0600 and UOO PST 
2. Looation: l h b i l e  trail=? as r s q i r e d  
3. Height: Tc 5,000 ft. a tow surface 

1. 
Kase 111: 

D. Mean Iayer winds 

A. IfMs Aloft - Radar observations 

B. Surfa,ze winds 

G. Tmperature sounding: 

As i n  per3.oS i.5 Fet t.r D-L weeks 
lst Periodd, D-1 week t c  D-2 days (Each event) 

1. As i n  period D-d+ weeks to  D-lweek 

1. As i n  period D-4 weeks ts D-I week 

1. Frequen-y: Hourly 0400-iOOG PST d e i 4  
2. Location: Mobile traihr as r e q i w d  
3. Heights To 5,OOO ff. a h w  su-face 

1. A5 i n  period 15 Feb t o  D-lr week: 
D. Mean Lapr wilds 

2nd P&o? D-2 d q s  to H-4 ~ ~ S L U J  

A. W i d s  Aloft - Radar :bser-raticns 
1. Frequenq 0400, GbOO, 0500, 1600 PSP dai ly  

additional ma 1900 PST D-1 d q  
2 .  k.:ation - Twc l x a ? . i m s  upwind and to ei ther  side of GZ 
3. H e i & t  - To 10,000 f r .  a i r r e  ?he surface 

1. 

1. 

1. As i n  period 15 Fstruary t~ e-& weeks ~ 

B, Surface winds 

G. Tempratwe Scundings 

D. Mean Layer nibnds 

3rd Period, H-4 hours t o  H h o x  (Es.'k. e'ren2) 

As i n  period D-1 weeks t? D.1 us& 

As in pari& D-1 week tr D-2 3 ~ 5  

A. Winds Aloft - Radsr ~b?s-;ra'Li:?is 
1. 

H-30 minli;tcs 
2. 
3. Height - To iOpOOO f i .  stct*t? the surface 

1. 

1. Frequency - HOUTiy 
2. Xn=tion - Mobile *dFailerp as required 
3. Height. - TO j,oOO f t .  a b r e  the surface 

Frequency - H x r l y  phir a m t i c n a l  observation a t  

Locatinn - Two icm:a+5.,xs sphincl a?d t.o e i ther  side of GZ 

B. Surfax Wrds 

G. Temperature Su-unclir~gp 
As i n  period D-4 v i e k s  t o  D-i weak 
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A. 

B. 

C. 

D. 

E. 

D. Mean Layer Winds 
1. As i n  perlod 15 Fet t o  D-4 weeks, to be read 

as area becomes avadlakle after event 

Frequency - Hourly camencing H-2 hours 
E. Single theodolite obseri-atisL* 

1. 
2. Location - Three s5tes  located downwind for  documbntation 
3. Hei&t - Tc 10,009 feet  abcve the  surface 

Winis  aloft - Radar obsercatinns 
4th Period, H hour through dxumen:.a?ion period (Each event) 

1. 
Surface wlnds 
1. Continuous r e c o r ~ n g  
Temperature Soundings 
1. Hcurly observat.ions t c  H+: hcxr 
Mean layer  winds 
1. As i n  period 15 F s t  ?: D-4 weeks, to be read 

as area becomes available. 
Single theodolite observa.ations 
1. Continuation of  hourly 6b.s.ervations 

Continuation of hour>y ,observations as previously 

The abwe schedule will be sutje.it +r 2,bange depending on availability 
.ani prfcmmnce of in strum ex?^, c h ' i h b i ' ~ i  'L . . y  of manpower, and confl ic t  
with other test pmgmms. 
prepared t o  a p r a t e  nmt.eorcl?gi :a1 Instrunentation furnished by other 
agenzies and governments. 

W t e d  iCn4dom Studies 

Althoiig?. net, in-,luied abve ,  t h i s  of f ice  i s  ' 

The measurements outlined t y  tine USWB are to be supplemented by 
measurement.s i n  t h e  mi:ra-rnet&zir:hg f i e l d  by the United Kingdom. 
These measurements will amen ' - e  6 w e k a  pre-shot and w i l l  consist of: 

a. Tie temper.ature pr:f:;z. 
b. The turburlence pnfi le ; .  
o. Attempts to d e t e h m  t h e  lslength of  scale" of the  

z e  The wind speed p x f i l a .  
turbulence 

mess measurements are =de: 

a. From two  tcwers 600 feet apart and i n  a l i n e  upwid of 
grcrud zerc, the maxsz trwm as clcse t o  GZ a8 safety 
permits, 

b. From two bellcons I n  %he general area of the towers, 

a. F m  balloon ('etnered). Ten thennistor devices w i l l  be 
mounted a t  100 f r  itxremeri+.s +a 1,000 f t .  A continuous 
re-ord w i l l  be obt aine3. 

Tex t hemis to r s  a t  12 f t  inter- b. Fran one 120 f t  tower e 
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TU.REULEN(X pIdDk?LE. Lateral and ver t ica l  turbulence will be 
measured at  30 ft, 80 ft, and 120 f t  fm the two towers and at 250 
ft and 730 ft fmm a tethered balloon. 

%length scale of the turbulence will be investigated from the 
Further data w i l l  be obtained fran two towers separated by 600 it. 

the USWB stations. 

The wind speed profile w i l l  be measured f m  one of the towers 
at  five heists and fm the tethered balloon at the heights o f  the 
turbulence meters. 



1. PROJECT TITLE: Alpha Survey 

5 .  RE:- ' FRCUECT AGENCY: U. 9. Army Xuclear Defense Laboratory 
Xgnroad Arsenal, Maryland 

6. mGJECT OFFICER: Capt Elaton ,7. Conmy 
U. S. Army Piclear Defense Laboratory 
Eagewood A r s e n d ,  Masyiand 

a. To provide 1arge.area radiac surwy of the plutonium conteminated 

To correlate, by chemical d y s i s ,  plutonium radiac meter 

area wd eet.aklish contaminatio!? l w e i  contours. 

1:. 
r e a d i y s  with absolute surface leveis &af plutonium deposition. 

:'. Tc provide data concernire d i e t r i h t i m  md concentration of 
plutonl-mi OI-. t t e  ground in s-xppcry c f  s t t e r  projects, and provide a 
high€r S - l i n g  density tk3n is F r R C t i d t k  by radiochemistry alone. 

a. R e  Gpka -7 grid w i l l  ta estski is ted i n  conjunction wlth 
It will 1:e cc~ztaimd Fr imsr i ly  within the grid other se~@izq grids. 

laywt mes established fcr PrcJacts COl, 2.2, and 2.3. Sane deviation 
from tkerre grids is required ir. xder  tiiat close-in s m e y s  as indicated 
on Asgeridix C, Figure 1 (Fixed S;rrface Izstrmmt Arx~~y, -2000' t o  +25CO') 
can ke accaupliahed most expdi t lwsLy.  
&>La wmey  grid 81% shown as pert  of said f igure .  
pads w l l l  ts placed a t  each grid l i n e  ir,terse:tion frcm minue 2ooo f ee t  
exteridi3g through CZ up t c  plus 2500 i e e t .  Frcm plus 2500 f ee t  through 
the reminder  of the  downwind 
Figure 2) , brushed concrete pads will k e  place3 oc 16 arcs, with 3/b0 
separation 88 a miaimurn, plus sme possi t le  augueritation between estab- 
lished arcs 88 derired. C l u s t e r 6  of 6im:lsr  kiocks will  be placed at 
sui table  lccation6 downwind t o  determine the uniformity of distribution 
of p lu to r im over a given area as ccvimeed t o  a single block. 

*D.e reaiac m e y  Vi11 be ccnducted by several two-ma0 teams 
cqzipyed with Eberline PAC-% survey meters, h e r l i n e  PAC-1SA survey 
meters, Eberline p"v-1 plutonium prope, azd other suitable portable 
radiac instnrmentr. 

Dimensions and layout of the 
Brushed concrete 

q? t c  50,000 f e e t  (nee Appendix C, 

b. 

All members of t t e  survey teams w i l l  wear protective 
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clothing and those surveying vithir,  200 feet of I32 wl l l  be required to  
wear self-contained breathing apparatus until  the contamination level8 
can be well-defined. 

c .  Each survey team wll l  enter the grid area at  designated entry 
points as soon as practicable after the contamination has been deposited. 
Each team wi l l  proceed i n  a crosuwind direction relative to the array on 
a desigmted path and will monitor and re-ord readings at each concrete 
pad. Z t e  monitoring survey muat  be accmr.’-ished as rapidly possible, 
consistent with accuracy em¶ the prevet.+:+.oz of exceesiw? cross-contcrmina- 
t ion cawed by re8uapension. 
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1. 

2. 

3. 

4. 

5 .  

6. 

7 .  

PROORAM 2 

PR0u"ECp TFI?LF,: Special Par t iculate  Characteristics 

PRWEC'I NWBER: 2.6 

PROJECT SPOIPSOR: AEC - 50$, DOD - 5 4  

PR0JEI;TFURDIAD: $200,000 

RF33WXDED PFiWECP AGmCY: Unde:emined 

RECCMKEXDED PRWECT OFFICER: Uoc?etemined 

, 
t o  investigate special character is t ics  of plutonium ccrapcund particles 
formed &Iring a one-point detomtion of a plutonium bearing nuclear 
mapan. 

OBJEXIVXS: 2he objective 3f t h i s  project is t o  provide a capabili ty 

a. : ALPRocRmnu3s: 

me eaoplex nsture of ctanical reactions involvlng plutonium 
is not well knm, paxticularly when t.hese reactions occur in a non- 
homcgecears ezvimnnent, and are iLfluenced ty mgsy variables which 
cannot t e  p-edetenained. 

In .:rder t o  define sane of t he  mere hpor t an t  character is t ics  
of tLe phtsnium partictilate, special collection techniques, such as 
wat.er-?iiied ccllection vessels, e l t r t r c s t a t i c  pr rc ip i ta tors ,  and other 
diversified ccllection equlpmelrt will te used in limited nwnbers at 
specific, lr,catiots t o  obtain samples other fi;sn those collected in the 
nomtal grid array. These samples wi l l .  be analyzed by very rigorous 
scieritif'ic tectrLques to provide aaSa concerning solubi l i ty ,  chcmical 
reaction se lec t iv i ty ,  plutonium dlstriEution within the par t ic le ,  size 
and shap, frangibility, and others. Iasoratoqx techniques t o  be employed 
in these in t r i ca t e  characterization studies w l l i  include rcrdioautognphy, 
invest igat iots  by high powered Opticsi ard electron mlcroscmy, high 
density iiquid f lo t a t ion  and rate of fall s.,~~Idies, so lubi l i ty  rrtudies 
under v&yJing $3 conditions, eleztrzfi Mi? ~AXI  studies, and neutron 
activaticr:  ar.alysis. 

lalaoratcries th rcqhout  the analyslr program t o  ennw that the very 
best techniques M) wed in the cher.ical analyras a& the higheat 
degree of accuracy and consietency a re  maintained throughout the 
program. 

a. 

t. 

c. k referee team will review ccntinuously the work of the various 



a. To provide a mobile vertical  support mechnaiam muitable for 
positioning cloud ssmpling imtmnentation t o  intercept the cloud at 
several locations downwind from the source. 

b. To provide a vertical support for meteorological inatmentat ion 
a t  two fixed locations in  each experimental area. 

a. The talioon curtains w i l l  provide for a vertical  array of instru- 
ments for  sampling of the partic3iLat.c i2 the  clouds of the respective 
sho+,s. Ir, EOLTELE TRACICS, a moTiit balloon curtain consisting of a 6OOO 
pound lift t a l lom with a cakle rack 75C feet  h:gk and 1500 feet wide 
w i l l  be located approxLmetely 2500 feet dumind  from GZ. 
curtain 753 feet  high acd 7500 feet  w i d e  w i l l  te located at 13,000 feet  
dmvir-d .  A third curtain, t o  be used f c r  DQ=rBLE TMCKS only, consisting 
of tsr. (io) sw individud 'tdlloms, ebct t o  support a single string 
of instxumrrit.a, will  be located at 50,003 feet downwind from 02. me 
mobile arrqv i 5  illustrated in Ane;dix C, Figure 5. 
SLATE evel;ts, csily the flrst two curtaine w i l l  be used, the close-in 
t k t  2500 feet and the second at 1?,000 fee$, both elevated t o  1800 feet.  
Dctaiis of t k e  ballom curtains are E ~ S - I I  i n  Appendix C, Figures 6, 7, 
and 5. 

A similar 

For the CLEAN 

b. Toe mobile balloon curtains will be designed t o  move at approx- 
imately 2 MPH. 
Arrays less than 5000 feet  from 52 caraot. be moved after H-!20 minutes. 
The balloms for eupporting meteorclogirrai instrumerte v i l l b e  rigged 
similerLy as shown i n  Appendix C ,  Fig- 8, with the exception t h a t  
anchors will be fixed, not motile. 

Arrays beyond 5000 feet Prom GZ may be moved continuously. 

c. The project officer w i l l  be responsible for dl1 phaaes of procuring 
and operati% all  balloon^, rigging, sssocisted pawer dintribution 
systems, S L ~  safety throughout a l l  phases of balloon arrslr operations. 
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The responmibllltiem for placing and recovering all inntrumentation 
ansociatad w l t h  theme balloon array6 6hall remain with the appropriate 
lnetnmentation project. 



P m m  2 

1. PROJECT TIIZE: O f f - s i t e  S u m  

2. PRXECT NUMBER: 2.8 

3. PROJECT SPONSOR: l l E C  50% - MID 50% 

Ir. PROJECT FUNDING: $60,000 

5. REUIWDED PR3JECT AGENCY: U.S. Public Health Senrlce 
Las Vegas, Nevada 

6. PIIDJECT OFFICHIS: MI-. Jack Coogan, USPHS 
Mr. John McBrd.de, USPHS 

7. OEJECTTIVES: 

a. To provide data on the  low-level dis t r ibut ion of plubonium 
bepnd t h e  U t s  of the  experirrental grid used i n  Operation IOLLSR 
COASTER. 

b. To insure tha t  the off-site population i s  not exposed to 
significant plutonium contamination. 

C. To pmvide additional s c i en t i f i c  input that will allow a 
more accurate accounting procedure for t o t a l  plutonium distribution. 

8. EXPERIMENTAL PROCEDURES: 

a. Off-site locations to a 100 mile radius from the ROLtER 
COASTER grids will be instrumented with fa l lou t  collection media 
and air sam?ling equipnePlt which will be oriented toward very low 
level deteztion an4 sampling. 
established on existing roads and W i l l  be concentrated near popula- 
ted areas. I n  addition, t h e  regular off-site PHS netwxk w i l l  pro- 
vide samples from each s ta t ion  around tke  t e s t  si te.  
lected at thess off-si te locations will be anslyzed i n  a manner 
sirnilan t? t h a t  described for ProJezt 5.3. This information and 
data w i l l  be used to evaluate any potential expcsure of off-si te 
perscnnel to plutonium particulate. 
bvailahle to the sc i en t i f i c  personnel responsible for on-site survey 
as an adjunct to refine total plutonim accountakdlity and d i s t r i -  
bution. 

lkese sempling locations will be 

Samples col- 

In  addition, this data will be 

b. If w3rk load permits, &rbrr ,e  air samplers will traverse 
the c l o d  area after it i o  beyond t h e  aes t  array t o  determine off- 
site drborne cloud concentrations end par t ic le  d z e  distribution. 

http://McBrd.de
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PROGRAM 4 

1. 

2. 

3. 

4. 

5. 

6.  

7. 

PROJECT TITLE: Biomedical Studies 

PROJECT NUMBER: 4.1 

PROJECT SPONSOR: AEC 

PROJECT FUNDING: $370,000 

RECOMMENDED PROJECT AGENCY: Biophysics Division 
Air F w e e  Special Weapons Center 
M v e r s i t y  of Rochstkr 
Rochestert New York 

Mr. Robert Wilson, University of Rochester PROJECT OFFICWI 

OBJECTIVZS: 

a. To detennine the lung turden ard early clearance of deposited 

To dstermine the transloca+Lon Vrcu&or r t  the animal’s body 

inhaled plutonium i n  three species of  aqimals. 

b. 
of inhaled plutonium and elimination as influenzed by time following 
expo sure. 

c. To yelate the bptake and rezem:on of the aerosol by animals 
to sampling by phpi:al measuremerks. 

d. To evaluate by biophysl ca l  measuremnts the radiation exposure 
t o  man resul t ing fmm the azoidenkai n3n-nuclear detonation of a plu- 
tonium bearLng weapon. 

8. EXPPXIKENTAL PRDCEDURE: 

a. General Information. 

It is proposed that three speelies of animals ( b r o s ,  sheep 
and dogs) te exposed to the p l u t c n i a  ?loud fmn  a one-point detona- 
tion. Thp burro i s  selected becase  i m  submacroscopic respiratory 
anatomy very closely approximates that c f  man. The second i s  chosen 
because the sheep is  comparable tr man i n  s ize  and breathing ra te ;  
i t s  pulmonary anatomy i s  quite sidlar, anl +he pmbabili ty of plu- 
tonium in?+.ake by ingestion i s  lm, The dzg is chosen because of i t s  
previous use i n  such work and bees-se of t h e  wnsiderahle mount of 
data on inhalation by dogs of plutonium awosols. Careful correla- 
t ion of r e su l t s  f m  these anjmals will make the p o b k  of extrapo- 
la t ion  to m a n  simpler and estimates of ha5ard more defensible. 
Determinations u i l l  be made of lwng clearances at early timss for  
all three spedes ,  and t h i s  w i l l  be exterded suf f ic ien t ly  long i n  
t b k  t o  Demit measurements o f  the 1- burdec of lnnn-r&idence- 
time pl~&onium. Trmslozation of plurtk~um will be & l i e d  i n  v 
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d e t a i l  i n  sheep t o  determine nos only  plutonium deposition i n  and 
removal from the lung but a lso  what cther. e i tes ,  if any, tend to 
accumulate plutonium over extended pericde of t ime .  
s td ies  thus consist  of a l i  burden determination i n  three species 
end a t r a n s l o x t i o n  o r  distributior.-excretion determination i n  one 
species (sheep). 

Labra tory  t o  determine lung changes i n  X-ray exposed animals. 
Thirty dogs ldll be given known X-ray dosages to the lungs approxi- 
mating the o( -radiation dosages tha t  the plutonium-exposed dogs will 
receive. These animals will be maintained fcr the sme  length of 
time as tihe 1,ng t . e r m  plutonium animals. 
any pulmonary or physiological changes. 
examination w i l l  be made  to determine any changes. The eventual aim 
of t h i s  study is t o  detemine a Relative Biological Effectiveness of 
alpha radiation to the lug. 

These para l le l  

A study kll k e  i n i t i a t e d  at, the AFSWC Radiation Effects 

They will be exrnnined f o r  
A t  sacrifice,  pthologlcal  

The a i r  sampling requirements for the Mological program W i l l  
be met by the physi:al program. 
needed will be developedp and the  chcic:e of numbers and k i d s  of 
instruments needed to provide t h i s  i r foma t ion  w i l l  be l e f t  to the 
discretion o f  the physical measllremm?s program. 

Requiremen+,s f o r  the infonnation 

There i s  a need t o  develop quartering f a c i l i t i e s  f o r  these 
The dogs present the greatest  housing problem since they 

It i s  ?herefore proposed to obtain 
Trle5e :an be Lccated a t  a convenient 

rr,mals. 
are not normally desert  dwellers a d  will .qeed p o t e c t i o n  against the 
r igors  o f  t he  deser? clima?e. 
t r a i l e r s  t o  hmse the  doge. 
point on the size,  +hereby m i r i a z i n z  : h e  l c s t  and haz&-d presented 
as a result of exces&ve tra-re?,. Pens and shel ters  against dust are 
needed for  the larger  aninsls. The ;aft.= takes on par t icular  empha- 
s i s  sinse ?his is an inhalation s%dy: a n i  inordinate lung burdens of 
iner t  dust. mw je,;par-dize gsod res:i?ts fmm a plutonium inhalation 
study. 

somewhat r e s t r i - t i ve  weather requirements ha_e been posed. 
ve r s im i3 nseded to limit. ckud fis?; &-nds should n3t exceed 5-10 
knots and s:..tady i n  d-;reztion; and shear must be l e s s  than 30'. 

Since it i s  int.ended t o  maximize :he e x p o s w s  of the animals, 
An in- 

A time table has been formljated &i&, represents absolute 
If this deadlines f o r  the various aspf:tc cf Lest implementation. 

experiment i s  t o  be performed as pimned, it i s  absolutely essent ia l  
that no single date on t h i s  time t i t l e  be a l i . ? w d  t o  sl ip.  
be m?ed ths? the  time t ab le  ; .ni l6 for ~ ready date  of 1 5  April 1963. 

It W i l l  

35 
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b. Pre-test Studies. 

Procurement of animals according t o  the establlshed time-table 
is essent ia l  i n  order t h a t  those animals fran other climates and ele- 
vations can becane adjusted to the  clfmatoloey a t  t he  S tonmal l  Flats 
Site. This is leas of a problem with sheep and burros because thedr 
Location of o r i g i n  can be sele,?ted to correspond with the Test Site. 
Dogs will be pmcured from non-desert locations near sea leve l ,  and a 
period of acclimatization i s  required. 

In addition t o  acclim&?ization, it is necessary t o  have base 
l i n e  da t a  on all animals i n  order +m establish n o m  and variances f o r  
'hese par t icular  populations i f  any valid dedustions a r e  t o  be made 
fro:: the  data obtained. Such stui.lea require: 

(1) P h y s i ~  exaninazim and history developmt.  

( 2 )  Thme blood ccrmtz (RBC ard WBC). 

(3) M y  might. on re-eipt  and prlor  ts expcsure. 

( 4 )  ~ u n g  x-rws. 
( 5 )  De-worming (sheep s i d y ) .  

(6) EstablLshment cf :,.:,ma: resrirstsry paraneters on as 
many animals as possible. 

tixl va l td i ty  of &:a ob?aind.  
(7) Cding and ratidomlzati-r. I f  a~'3rd.s t o  insure  statis- 

( 8 )  Developem cf m e f fe  12re  systen f o r  rezording and 
pr0:esair.g data. 

personnel and animals a m  to be t.ran;pcrted t o  the Test Site. 
runs w i l l  b e  performd t o  eva1uh;r a?'nal hading ,  handling, and 
wrappine p r i  2edure s . 

At l e a s t  two weeks p r i c r  t o  the  scheduled detonation, a l l  
Drg 

:. Animal &cPo sums. 

It i s  proposed that  70 Beagies, 50 bzros ,  and 140 sheep 
be exposed t o  the plutonium Cloud a t  s-vera1 ranges downwind. 
planned dista?$es a re  5Oc;i dew?l-rangc (A);  a t  one-half t h e  pm- 
di- ted digfawe t o  naxjnxm airbcrie 2on-entration a t  g roud  l eve l  
(E); at this predicted dista3t-e ( C ) ;  and a t  ty ice  the predicted 
dist.anc.6 (D). It shculd be rexgnized  that there is no in t en t  to 
use animals as sampiers for determining th i . s  distance; rather, t h i s  
array represents r e s p i t i o n  tha t  there 1 s  s m e  er ror  i n  p e d i c t i o n  
possible. Greatest emphasis is p1a:eed. on losat ion C, since it is  
not prazticabls t c  popdate al.1 ranges tc t h s  sane extent, and it 
is beliered tha t  the metecrdo65.3al :on&+'.ons set down'for detona- 

The 



The animals will be placed on hay racks or some s M l a r  
mobile platform to permit rapid ard accurate location (or reloca- 
t ion)  on the array. 
t ion  of lung burden at t h i s  distance. 
10 sheep, a l s o  f o r  lung burden deterrniza5ion. 
dogs, 50 burrost a d  110 sheep. 
sheep f o r  lung burden determinat%on. 
used to  determine i n i t i a l  respiratory t r a c t  deposition a d  early-tinm 
lung clearance. 
meters and also on t i s sue  redistlibufion. Figure 4, Appendix C illus- 
t r a t e s  the mobile bislogical sampling array. 

During dloud passage an e f fc r t  will be made to  monitor respir- 
atorg r a t e s  cn some &is. As soon as  possible a f t e r  cloud passage, 
the animals *ll be recovered and dexmraminated. 

Range A W i l l  have o n l r  10 sheep f o r  detsrmina- 

Range C will have 50 
Range B will have 10 dogs and 

k x e  D will have 10 dogs and 10 
The doge and burros w i l l  be 

The sheep w i l l  pro-ride information on these pra- 

d. Sacrifice. 

As  soon as possible after reccvery, 10 animals of each 
species Kill be sacrlflced fran m e  C. These wlll be autopsied 
and lung and both fmurs w i l l  be wllecbed. 
t ion  a semple of lung t i ssue  and orie femur w i l l  be se t  aeide f o r  
pathobgy and autoradiography. 
if chemical analysis i n i i ca t e s  t h e  presence o f  plutonium. This sac- 
r l f t c e  w i l l  give an indication 3f initial lung deposition. On Dtl, 
10 animals of each apeAea from Rmge G w 2 J  be sacrificed, d t h e  
sane tLss2es taken. 
tract. and wnten5s will be taken frm the sneep. 
of each species from Range C wl l l  be sacrifi2e3. and t issue collection 
wCil d q ~ l f c a t e  thaS on D+lr exre?t :ha! &,?et; v d l l  be sacrificed, and 
lung and femurs w i l l  be taken. On M-5, 10 sheep and 10 dogs fmm 
F&nge B u i l l  be sacrificed, and 1-g and Eenurs rdll kr taken. On 
De6, 10 cheep f rm Range A w i l l  5a sa:r!fi?ed a d  the  reme tis8ws 
taken. On DC?: 10 of ea& spe?Fes frcm Range C dU be sacrificed, 
and the sane t issues  wi l l  be taken. 

A t  t h i s  time, 60 aheep fr;m Range C will remain, a l l  other  

A t  t he  time of collec- 

The latter study will be done o n b  

I n  additicn, Xve ,  h i l a r  lymph ncdee, and G I  
On Dt3, 10 animals 

Dt2+ v d i l  duplicate DC7. 

animals having been sacrificed. 
ficed, 10 a t  a t i m e ,  30, 90, and 180 dsys, and 1, 2, and 3 parr 
post-exposure. 
taken. 
represented w i l l  be Sacrificed and autopsied a t  the sme t i m e  and 
i n  the same m e r  as a measure of contamination control. W h g l  
t i s sue  collection for  patho log id  exemination is specifled, an 
additional control animal w i l l  be sacrificed for pathologLca1 con- 
trol smples .  

The remaining animals w i l l  be racri- 

Lung, l iver ,  h i l a r  l p p h  mdes? and femurs will kr 
A t  each sacr i f ice  pcin? or?e control animal fo r  each specie8 

e. Ellmi nation Studies. 

As awn as possible af te r  renovd fran t h e  field and decon- 
taminiruion, t h e  sheep scheduled f o r  the 3-year sacrifice w l l l  be 
placed in m t a b l i s a  cages and urine and fa-e8 will be collected 
for  the first ei&.t days. Thereafter. 5 - d ~  collections W i l l  be nade 
on these same ahGep 
are sacrificed. 

t he r  long-term ohrep 
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f. Chronic Inhalation Studies. 

It i s  re&gnized that an evaluation of the hazard a t t r ibu tab le  
t o  the inhalation of resuspended plutonium can probably be accomplished 
as sa t i s f ac to r i ly  and with much less e f fo r t  by using appropriate samp- 
Ung instruments a s  by using animals. Themfore, no chronic inhalation 
studies wi th  animals are proposed, but  it. 13 urged that the  physical 
measurement pmgrem undertake a? inftrumental investigation of t h i s  
aspwt.  

g. b e r a t i o n a l  Tims Table. 

1 - 7 b&~ 1963 

1 Narc& 1963 

1 March 1963 

15 A H 1  1963 

&:&-re axhi is  

b p l e t i o r ,  of f a - i l i t i e s  a t  Test Site 

Persmnel and animals arr ive a t  Test 
site 

Ffrst  Rea* Oats 



1. PRtUXT I-: Gn-Site Letoratory 

2. mmE -: 5.1 

3.  FRCbJEcrP SPCNSOR: AEC 50% - M)D 50% 

4. PRmcrFuEII)m: ~ , o o o  

5 .  P.E:U%&E!VDD PRCUECI IGEXY: U:Aetelmir.ed 

6. mPS3 aW: I h d e t e h d  

7. OEJE3rI"TEs: 

a. 

b. 

c .  

d. 

e.  

f. 

g. 

To provide for smple cc l lec tc r  prepamtion. 

To provide for on-site ca l i t r a t ion  of instrumentation. 

To provide for sample retrieval. and packsging. 

Ta provide for on-site instrmen?ation repair  end maintenance 

To provide for oc-site cw:tirG of selected samples. 

1: Srwide  for on-site ckemi-al analysis of selected samples. 

9 provide for decocteminat,icn cf ir.strumeatation for subsequent 
eqerime?its. 

priate t io log ica l  specimens. 

8. FRWJRE: The or&-site la tors tory i r  design& t o  pro- 
vide a capabili ty t o  prepare seapis C@llectors, cal ibrate  and maintain 
inatmuentation, rtwe and package smr&les, atd make preliminary meamre- 
ments of the  rsdioact ivi ty  of tke samples by physical and chemical me8ns. 
m e  f a c i l i t y  wil l  consist  of 10 t r a i l e r s  with specialized equipment as 
required 
Follaving t t e  Stonewall shot the  la tors tc ry  fl be moved t o  the  Cactus 
F la t s  coritrol point. 
will remair, at Stonewall Flats control point as long BLI required. 

t. 1.3 grcvide for  sacr i f ice  cf the Bnimale and collection of appro- 

located in the  Inmediate v ic in i ty  of the  control point. 

Rgilers for we ii handling the biological specimerie 



a. !Che primary objective of thi6 project is t o  provide accwate 
laboratory &alyals of sniaal tiesue, bone material, feces,  urlne, and 
other animal aesociated s q l e s  for plutonium content in rqpport of the 
biological mea6lirementr portion of the WUBLE TRACKS event. 

a. Rdliotiological and radiochemical analyeis of variourr organs and 
cauponents of the 3 biological species w i l l  be a camplex, time consuming 
and exacting process. 
handling, processing, and care cannot t e  weremph8nised. I n  many caiee, 
proper preparation, handling, an& eacr i f icc  procedvres, am5 sampling 
techniques are more vi ta l  then actuai  labcratory procedures. 
which ke rcqulrbd f o r  each anlmal of each species may conaist of 
one or all of the following types of samples: 

The impwt,ance of accuracy anb proper sauple 

Analyses 

(1) BOW e o n t a t  - fmw 

(2j Tiswde content 

(8) luns 
(a) l i v e r  

(e)  h i la r  lymph nobes 

( a )  G I  t r a c t  

(a) GI t rac t  contents 

(4 UrimJ 

(3) Metabolim probucts 

(b) fecee 

b. Iabcpatory profOdwOs fOr rbtonrhhq p lu toa iu~~ content w i l l  
necersarlly vary wit mample. Bnsically, the  



plutonium will be isolated fro~ the saarple by leaching, aahing, a h - ,  
fusion, anion exchange, solvent extraction, sedimentation or .ny other 
procedure par t icular ly  suited t o  the type of sample. 
purification, the plutonim wi l l  be deposited on platinum discs  and 
counted in 2 p i  geometry with 8 low backgrounc alpha counter t o  deter. 
mine t o t a l  plutonium content. In  the case of very low level muples, 
alphs sensi t ive emulsions may be wed  i n  conjunction with the  d i m s  and 
an appropriate exposure time period t o  produce radioautographic records 

be incorporated in the  laboratory proced-ire t o  verify and check 922 which can be counted with a microprojector. 

perceLtage loss of plutonium b r ing  latoratory proccssiag. 

X referee team will be formed tc review continuously the work 
of the variuJ.8 laboratories throughout tLe analysis progrm t o  ensure 
that the  very bssttechcigues a re  xsed i n  the chemical analyses and 
the  higksf-  possible degree of accuracy and consistency are maintained 
throughout t t e  pmgrm. 

After reparation and 

A t racer  such as 

c.  



PAOGRAM 5 

1. PROJECT TITLE: Radiochemical and Physiochemical Analysis 

2. PROJECT NUMBER: 5.3 

3. PROJECT SPONSOR: AEC 50% - SQD 9% 

4. PROJECTFUNDING: $300,000 

5. l U 2 m D E D  PROJECT AGENCY: Undetermined 

6. PROJECTOFFICER: Wetermined 

7. o&TECl'IVES: To provide laboratory anelysis of soi l ,  filters, collec- 
t i o n  media, and other debris  for plutonium conterrt for other pmjec ts  of 
Operation IiOLLER CMSTER. 

8. MPERIMQITALPRDCEDURES: 

plutonim bearing semples by a var ie ty  of  methods utiUeing diversified 
smnple collection media. 
tory and malysed t o  provide the following data: 

a. Other projects i n  Operation MLIER COASTER will col lect  meply 

These samples kdll be returned t o  a labora- 

(1) Total Plutoniun content. 

( 2 )  

(3) Par t ic le  s ize  distribution. 

(4) memica1 composition. 

Phtonium concentration per unit of area or volume. 

b. Sample collection, preparation and handling technicpea will be 
carefully establiahed f o r  each type of sample to  be processed so tha t  
minimum deviation from a "stamlard field sanple" is achieved. 
atory will perform analyaes on the following types of strmples Htiich w i l l  
be collected i n  Operation F O U R  IX)ASTER: 

(1) A i r  Samples - Volmms of a i r  passed through glass, paper, 
l iqu id  or  other filter material  will be analyzed f o r  data as previously 
outlined. The plutonium may be mixed with d i r t  or debris and collected 
a s  a t o t a l  s a p l e  or incremental portions. 

Deposition and Fallout Samples - Debris containing pluto- 
nium w i l l  be deposited on or b e d  with  s o i l  or collection media over 
an extended grld array. Analyses for data as previously outlined will 
be accuripliehed on samples &ed with soil, organic resins,  paper and 
other collection media. 

The labor- 

( 2 )  



C. Standard laborato~g procedures established for plutonim arb4lysi6 

d. A referee team w i l l  be formad to review antinuously the work of 

srri radioactive particle si- dll be used. 

various Laboratories thmughout the anslysea program to insure that the 
very best techniques are used in the analyses snd the highest possible 
degree of accuracy end consistency are maintained thlorighout the pmgrea. 
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CURTAIN CONTAINS 
10 BALLOONS AT 3' 
INTERVALS 

A CASCADE IMPACTORS-2 350' 

t - STICKY CYLINDERS e ~ y  
50 feet 

T I  

Figure 8. Details of balloon curtain at 50.000-foot radiue. 
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Figure 2. Type I1 lcvice (non-Pu bcarin:’). 





ROLLER COASTER - C EVICES ARRAY (OPEF 
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APPZXDIX E. Figure e - Device Array (Closed) 

1 SECTION A-P 

MOTE: 
1, I L L  WITS C E N I E r n D  2,- 

A l B M E  FLOOR )1H) OEmRAILD :.d 3'HlN ONCENTER 
2 UNITS FIRED WITH DEToIulr(m 

IN WORIZOUT&L PLANE O(ILMlE0 
AS snown m NOTE I 

3 FIRING OSDER AN3 SCHEDULE 
I ZERO l lHE 
2 +,0003 SEC 
3 +DO06 SLC 
4+ODO9 Y C  

0 

SCALE E L 1  
- 

ROLLER COAS'I'ISlt - CLEAN SLATE - RESEARCII DEVICES ARRAY (CLOSED) - 
E d  

.. .. 
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APPENDIX F. Figure 1 - Ig loo  with 29 Earth Cover 
I Za.O*YIN 
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