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ABSTRACT

Data on the plutonium and uranium content of b io log ica l  and 

p h ys ica l  sam p les ,  co l le c te d  and iso la ted  from non-nuclear deton-  

ations of plutonium- bearing w eapons under various storage s i tu a -  

t io n s , are presented. A prec is ion  tracer (Pu-236) procedure was  

develop ed  for the rapid a n a ly s is  of the plut-onium, which w as  non-  

uniformly distributed in th ese  sam p les .  A fluorimetric procedure 

was deve lop ed  for the rapid a n a ly s is  of uranium.— ^

Measurement of the plutonium content was accom plished  by 

equilibration of tracer with sample plutonium, radiochem ical puri­

f ica t ion , tracer y ie ld in g , and alpha p u lse -h e ig h t  a n a ly s is .  This 

method ensured a high degree of accuracy , high se n s it iv i ty ,  and 

freedom from interference from other alpha emitters.

Over 4, 000 radiob io log ica l,  radiochem ical, and fluorimetric  

a n a ly s is  are tabulated. .The a n a ly se s  were performed atTracerlab's  

w estern  d iv is io n  in three i so la ted  laboratories plus separated count­

ing f a c i l i t i e s .  Accurate laboratory a n a ly s is  of a ll  sam ples was  

ach ieved  with no personnel contamination or cross-contam ination  

of sam p les .  1?rocedures for radiochemical a n a ly s e s ,  handling of 

sp e c ia l  problem s, techniques of Alpha Pulse  H eight A n a lys is ,  qua l­

ity control m easures, and additional data based  on radiochem ical
/

an a ly s is  and radiometric measurements are presented.
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CONFimENTIAL

CHAPTER 1 

INTRODUCTION

1. 1 OBJECTIVE

The ob ject ives  of Project 5. 2b (Radiobiological Analysis) was  

to provide accurate laboratory a n a ly s is  of animal t i s s u e ,  bone mater­

ia l ,  and metabolism sam ples for plutonium and uranium content. Plu­

tonium a n a ly ses  were performed on a l l  samples and uranium a n a ly ses  

on approximately ten percent ex cep t  C lean Slate II, dogs and sheep ,  

w hich  required uranium a n a ly s e s  on most sam ples . The uranium an a l­

y s e s  were representative of sam ple and animal types.

The object of Project 5. 3b (Radiochemical and Physiochem ical  

A nalysis) w as to provide accurate laboratory an a ly s is  of air, d e p o s i ­

tion, water, vegeta t ion , s t ic k y  wire, and so il  sam ples  for plutonium 

and uranium content. Plutonium a n a ly ses  were performed on a ll  sam ­

ples  and uranium on approximately 10 percent, representative  of sam ­

ple types.

1. 2 BACKGROUND

The personnel a s s o c ia te d  with Project 5. 2 / 5 .  3b did not par­

t ic ipate  in the fie ld  p hases  of operation Roller C oaster. Reference  

is  g iven  therefore, to other projects for a description of operational  

even ts  and sample co l le c t io n  for laboratory a n a ly s e s .  The sc o p e  of

Excluded from downgrading
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this project was to provide fa c i l i t ie s ,  se r v ic e s  and materials to carry 

out the dual o b ject ives  l i s te d  above.

1 .3  FACILITIES

Laboratory: The radiobio logica l,  radiochem ical, and p h ysio ­

chemical a n a ly ses  of the fie ld  c o llec t io n s  for plutonium and uranium 

are one of the prime sources  of eva luative  data for Project Roller 

Coaster. The sam ples co l le c te d  represent individually , and tota lly ,  

large sums of money and s c ie n t i f ic  effort. For this reason , a n a ly ses  

were performed with great care, attention to d e ta il ,  and utmost pre­

c is io n .  Only those techniques which resulted in unequivocal data 

were used. Particular attention w as  g iven to the problem of c r o s s -  

contamination. Two techniques were employed. The first w as s e ­

quential process ing , starting with low le v e l  sam ples and proceeding  

to the higher lev e l  sam ples , the second involved the p h ysica l  separa­

tion of high, intermediate, and low  le v e l  fa c i l i t ie s .  Both techniques  

were used in s e r ie s .  The lo w e s t  of high le v e l  sam ples were p ro ces ­

sed in it ia lly  in the intermediate le v e l  fa c i l i t ie s .  For high le v e l  sam ­

p le s ,  a sp e c ia l  wing of the main laboratory building was employed for 

in itia l separation and a liquoting, followed by process in g  in the inter­

mediate laboratory. All low  le v e l  sam ples were p rocessed  in a separ­

ate low le v e l  laboratory.

Counting and Calculations; These  fa c i l i t ie s  were located  in 

an iso lated  wing of the building. Advanced counting and ca lcu lation  

techniques used by Tracerlab for a number of years were employed. D e ­

tailed  procedures are g iven  in the reference.

Each sample for Pu a n a ly s is  w as counted on a 2 TT m ethane-

12
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flow , internal alpha co u n ter^ j^ eterm in e  its range of activ ity . This in ­

formation w as then used to p r e s e t ih e  precision  (alpha pulse  height  

ana lys is )  counting time and to prevent mixup of sam ples . The range of  

counts was limited by dilu tions to approximately 2 ,0 0 0  cpm.The range 

of counts in the original sample w as 0 to 10®. Counts per minute w as

converted to dpm by standard calculation procedures given in the refer­

e n c e s .

The technique of accurate alpha pu lse  height an a ly s is  depends on 

such  factors as: preparation of high quality standards, calibration and 

maintenance of the equipment and routine background,and operational 

ch eck s  of counting instruments. S ix  Tracerlab Frisch Grid Chambers 

were employed for plutonium alpha detec t ion . Three Technical M easu re­

ments Corpora tion ;nulti-channel analyzers were used for readout. Four 

Frisch Grid Chambers were connected  to one m ulti-channel analyzer by 

dividing the full range Into four quadrants. The Frisch Grid Chambers

were routinely operated in this manner.

The resu lts  of the alpha pu lse  height an a ly s is  are presented on 

tape. A graphical plot w as made of this information where shape and

resolution of alpha peaks were marginal. The various corrections  

and factors were applied to the data and the final resu lt  ca lcu lated  

as concentration per sample.

A computer program for data tabulation was developed . The 

program sim plified new data insertion and provided for printing of 

resu lts  rapidly and econom ica lly . An IBM card punch, located  in a 

room adjacent to the counting room, w as employed for transcribing  

raw data.

CO N W ENTIA L
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Storage: All b io log ica l sarn]ii|8s were stored in a s p e c ia l ly  

built w a lk -in  freezer located  in the low le v e l  laboratory. The unit 

was large enough to store all the sample freezer boxes with adequate  

spacin g  for e a s y  a c c e s s .  The physica l sam ples were stored in m et­

a l ,  o f f ice - ty p e  f ile  cabinets with fabricated security  lo c k s .  Mounted 

sam p les ,  following a n a ly ses ,w er e  stored in locked f ile  cab inets  in 

the counting room. Unused portions of sam ples were stored on 

sh e lv e s  in a locked stockroom located  adjacent to the Intermediate  

le v e l  laboratory.

1. 4 SERVICES AND MATERIALS

Serv ices  and materials were provided to perform a research  

project con s is t in g  of plutonium and uranium a n a lys is  on the fo l lo w ­

ing variety  of sample matrices:

G ase l la  Impactor D is c s  

C a se l la  Impactor Filters  

Andersen Sampler D is c s  

Anderse n Sampler Filters  

Total Air Samples  

Total Air Samples D isp o sa b le  

Sequential Air Samples  

Balloon Wire Sw ipes  

Water Samples 

Vegetation (Sagebrush)

D eposition  Samples  

Soil Samples  

Biologica l Samples

E N T i A L
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S erv ices  and materials w ere l|cpv ided  to a ssure  that resultant  

data w as  most meaningful to the requirements o iP r o je c t  Roller 

C oaster  and that b iw eek ly  progress reports g iving accrued resu lts  

were submitted to Director, DAS A. This included;

(1)* U s e  of new g la ssw are  for each  a n a ly s is .

(2)* Isolation of personnel and fa c i l i t ie s  for varying l e v e l s  

of ac tiv ity .

(3) Constant monitoring of muffle furnaces, hoods, work 

ta b le s ,  f loors, e t c . , by trained monitors under supervision of a 

Certified H ealth P h ys ic is t .

(4)* U tiliza tion  of Plutonium 236 tracer techniques on all  

sam ples  to assure  measurable and accurate y ie ld s  on all sam p les .

(5)* A nalyses of a ll  plutonium sam ples  by alpha sp ec tro ­

scopy .

(6)* Complete d is so lu t io n  of ea ch  sample prior to purifi­

cation.

(7) Establishment of reagent blanks l e s s  than 0. 1 alpha

—9dpm +_ 100% and l e s s  than 5 x  10  ̂ grams for plutonium and uran­

ium re sp ec t iv e ly .

(8) Laboratory monitoring of stipp led  p lates of d is so lv e d  

sam ples  as  a means of sample separation by activ ity  le v e l  and pre­

venting sample mixup.

(9)* E lectrodeposition of plutonium on platinum d is c s  as  the 

final s tep  of the a n a ly s is .

a.
• 't-

* These procedural techniques were stipulated by the Roller Coaster 
Radiochemistry Referee Team and were conditions of the contract.

15
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(10) Storage of unused^^jrtions of sam ples and a ll  mounted 

sam ples for a period of one year or until notif ication  w as  rece ived  

by the Contracting Officer, w hichever came first.

(11) Continuous Tracerlab staff  evaluation  monitoring of a 

quality control program.

1 .5  PERSONNEL

Tracerlab provided a ll  the personnel for the se r v ic e s  described  

under Section  1. 4. These included the fo llow ing and their r e sp o n s i­

b i l i t ie s :

(1) Evaluation Staff: General conduct of the project, monitor­

ing of the quality control program^and review of periodic reports.

(2) Project Officer (1): Supervision of the project operation,

health and sa fe ty  standards, review  of all data, writing of periodic  

reports, l ia is o n  with cognizant Roller C oaster  o f f ic ia ls ,

(3) Radiobiologist (1): Operation of radiobio logica l labora­

tory and sam ple accountancy.

(4) Physiochem ist (1): Operation of two physiochem ica l labor-

tories and sample accountancy.

(5) Radiobiological T echnic ians (3): Radiobiological a n a ly ses  

of p h ysica l  sam ples .

(6) Physiochem ical T echnicians (3 ): -  Physiochem ical a n a ly ses  

of p h ys ica l  sam ples .

(7) Uranium Technician (1); Uranium a n a ly se s  and c a lc u la -

t ions.

16
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(8) H ealth P h y s ic is t  (1); R ^^lne monitoring of work areas and 

w a ste  m aterials .

(9) Radiometrics Head (1): Review counting and calcu lations.

(10) Counting Technician (I): Count plutonium sam ples .

(11) C alcu lation  Clerks (2): C a lcu la te  plutonium counting

data.

(12) Computer Data Clerk (1): Punch and proofread com ­

puter da ta.

(13) Electronics Technician (1); M aintain counting instru­

mentation.

17
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CHAPTER 2 

PROCEDURES

2. 1 SAMPLE INVENTORY

B io lo g ic a l: The sam ples arrived by government air freight at

the Alameda Air Terminal in Oakland, California,on 20 September 1 963. 

They were contained in 12 polyfoam freezer boxes  weighing approxi­

mately 50 pounds per box. All the boxes appeared to be in good condi­

tion and a receipt for the same w as g iven to the DASA courier who had 

accompanied the sam ples  from Kirtland Air Force Base, Albuquerque, 

New M exico . The boxes were transported to Tracerlab by truck and 

placed in the w a lk - in  freezer unit in the low le v e l  laboratory, aw ait­

ing inventory instructions from cognizant DASA secu rity  personnel. On 

26 September 1963, the contents were inventoried in the presence of 

a DASA security  officer. All sam ples not c lear ly  marked were re - ta g ­

ged and returned to their original containers. A separate log  book was  

established^and the following w eek a quality control program was in i-  

ated, 0 tiadruplicate a n a ly ses  were run on a l l  reagent materials and a 

low lev e l  background es ta b l ish ed .  A tracerlab code number w as a s ­

signed each  sam ple.

P h y s ic a l : The sam ples were delivered  to Tracerlab by Tracerlab's 

Health Physics  Officer at intervals spanning a three-week period, 

starting in mid-October 1963. The sam ples were contained in 

heavy-duty cardboard b o x es ,  doubly wrapped. All boxes appeared

N T I A L
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to be in good condition. The Doubl^^racks samples arrived first, 

followed by Clean Slate I, II, and III. Tne sam p les  were placed in 

the combination secu rity  f i le s  in the intermediate le v e l  laboratory 

and inventoried in the presen ce  of the Tracerlab Security Officer. A 

separate log  book w as  e s ta b lish ed  and a Tracerlab code number a s ­

signed each  sam ple. Ail sam ples were c lear ly  marked and identif ica ­

tion presented no problems. A quality control program w as initiated  

shortly after arrival of the sam ples . This program w as  purposely d e ­

layed until after final sample inventory to determine if any contam­

ination of the laboratory had occurred. Quadruplicate a n a ly ses  on 

reagent materials and laboratory sw ip es  were run and a low  lev e l  

background e s ta b l ish ed .

2 .2  PROIECTED ACTIVITY LEVELS

B io lo g ic a l : Based on the results of TB-57 (Reference 1)*, the major­

ity. of t i s s u e s  were ex p ec ted  to be low in total plutonium content. The 

range would be from a lm ost undetectable to thousands of dpm of plu­

tonium in the nasal mucosa and GI tract (Table 2.1). Because of the 

spread betw een ac t iv ity  levels^ extreme care w as  ta ken in the pre- 

paration and p ro cess in g  of the loW le v e l  t i s s u e  sam p les .  As far as  

the rece iv ing  laboratory w as concerned, th e se  sam ples  represented no 

problem in plutonium handling. S ince  activity in a sample might be 

distributed unevenlyjthe entire sample w as a lw ays  analyzed .

* (Also, see References 2 tiirough 8.)

19
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TABLE 2.1 SELECTED TG-57 DATA FOR PLUTONIUM AGTIVnY

Tissue
Mean W eight  

(Grams)
DPM/Gm
Maqnitude DPM/Orqan

Spleen 23. 9 0. 1 2 .4

GI tract 
plus Contents 548. 6 10 5500

Liver 309. 0 0 .01 3. 1

Lung 76. 6 0 .5 38

Trachea 11. 9 1 12

Right Femur 34. 7 0. 1 3 .5

Rib 4. 6 1 4. 6

Hilar Lymph 
Node 0 .4 5 10 4. 5

M ediastinal 
Lymph Nodes 0. 31 10 3. 1

N asa l Mucosa Not Analyzed

The le v e l s  of uranium at 500, 5000, 7500, and 17, 500 feet  

animal positions  corresponding to the plutonium are, based  on extra­

polation from TG-57 data, proportional to the ratio of uranium to 

plutonium in the te s t  d e v ic e .  Thus in sam ples very low in Pu content^

the uranium le v e l  was expected  to be near the lim its  of detect ion  of 

the fluorimeter.

P h y s ic a l : The sources  of plutonium and uranium from the

Roller Coaster tests were soils and various types of c o llec t io n  d e v ice s  

(surface and airborne), such  as f ilters , impactors, and s t ic k y  plates ; 

all located  at various d is ta n c e s  from the detonation crater, based on 

TG-57 data. The ac t iv i ty  l e v e l s  were expected  to range from 0 to 10̂
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dpm. Particulates of a ll  s i z e s  w ^ | | |g x p e c te d  to be in various m atrices.

The plutonium and uranium would vary iH th em ica l  com position from 

m etals to various a l lo y s ,  o x id e s ,  and sa lt s  produced in the heat and 

pressure of the ex p lo s io n .  Projected a c tiv ity  l e v e l s  for various sample  

types are g iven below.

(1) Crater Sam ples: The crater sam ples w il l  be extrem ely  

high lev e l  with most of the a c t iv i ty  near the surface. In TG-57, 8 0 

square-inch  sam ples were taken to a depth of two fe e t  and sect ion ed  

into 1 /4  -  inch increm ents. At the surface, this amounted to a m il l i ­

gram of plutonium per 25 grams of s o i l ,

(2) Soil Samples; The sam ples from s o i l  cores  and surface  

fallout were spread out over many square m iles .  Three l e v e l s  of sur­

face  sam ples (corresponding to those  observed in TG-57) were con.- 

sidered , i . e . ,  500, 40, and 2. 6 |j.g/M^ at d is ta n c e s  of 500, 1000,  

and 2000 fee t jr e sp e c t iv e ly .  An 80-square-inch (0. 0515 M^) surface  

sample y ie ld s  25, 2, and 0 . 1 3  p.g plutonium^respectively. These  

sample s i z e s  were more than ample for uranium f lu orescen ce  and 

radiochemical a n a ly s is .  Uranium in Nevada so i l  has been determined. 

The le v e ls  range from 0. 1 to 6. 0 |xg/g of soil, which represents  an a p ­

preciable normal uranium background.

(3) Filter and Impactor Exit Filter Samples; The l e v e l s  of 

filter activ ity  observed in TG-57 for fallout sam ples  at various d i s ­

tances  were l e s s  than one microgram of Pu at 1000 fee t  and 0. 01 

jjig at 25, 000 feet .

(4) Sticky Samples; The targets of the various impactor je ts  

as w ell  as fallout p la tes  employ an alkyd resin  surfacing to retain the

21

C O ^ ID IN T IA L



particulates as they impact or fall out on the surface. The le v e l s  of 

Pu activ ity  observed on th ese  surfaces were estim ated to be of the same 

order of magnitude as  the air filter, or in the c a s e  of s t ic k y  p la tes ,  

equivalent so il  sam ples .

2 .3  SAMPLE PROCESSING

Handling T echniques: Advantage was taken of information

locating  the field position  of the sample with resp ect  to ground zero  

and the gross alpha counting data supplied with each  sam ple. Sam­

ples  were screened and rough a s sa y e d  to confirm the accompanying  

data. The handling fa c i l i t ie s  them selves  were checked routinely  

and blank sam ples p rocessed  to confirm the ambient l e v e l s .

As indicated in Table 2.1, the biological samples generally constituted 

the lowest level samples and were processed in the low level laboratory, 

lo w e st  le v e l  sam ples and were processed  in the low l e v e l  laboratory. 

Those b io log ica l  sam ples  having a probable higher Pu content were 

processed  in an iso la ted  s e c t io n  of the low lev e l  laboratory. In con­

trast, the debris sam p les , potentia lly  several orders of magnitude 

higher in plutonium content even  at the 250, 000-foot d is ta n c e ,  were 

treated as  high le v e l  sam ples and processed  separate ly  until their 

Pu content was e s ta b l ish ed .

Techniques gained through experience for prevention of cross  

contamination and mixing in the la bora tory were employed. In par­

ticular, these  techniques included proper recording and marking of 

each sample by the an a ly st  at every stage in the p r o c e ss .  All re­

agents used  in this work were made up fresh in new containers and 

designated  accord ingly . New g la ssw are  w as used for every  an a ly -
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s i s  in the spirit of Item 4, of the g u H e lin e s  supplied in the DASA 

RFP 3 -6 3 .  When muffle furnaces were a | |p lo y e d , each  sample w as  

covered to remove the p o s s ib i l i ty  of flake out. H oods, laboratory 

surfaces^and other exposed  areas were c leaned routinely and moni­

tored for p o s s ib le  alpha contamination. The unused portions of  

sam ples  were returned to the original containers when p o s s ib le ,  

checked  for proper labeling^and stored in a locked cabinet until 

notification  of d isp os it ion  w as rece ived  from the contracting officer.  

Similarly, both the counting d i s c s  and planchets (stored in individual  

en ve lop es  or p illboxes)  and the original counting data were retained  

until notified by the contracting officer. Blanks, s p ik e s , d u p lic a te s ,  

and actual standards as required were analyzed and furnished to ref­

erees  or the agen cy  d es ign ated  by DASA.

Security and A ccountability: Several means of assuring  a d e ­

quate security  and accountab ility  of a l l  b io log ica l and physica l sam ­

p le s  Were in vest iga ted . The methods g iven  below offered the most 

e ffe c t iv e  operation.

(1) B io logica l and p h y s ica l  sam ples  inventoried by two per­

sons  and sample numbers in it ia led  by each  on inventory s h e e t s .

(2) Active Inventory: B io log ica l  and p hysica l sam ples w ith ­

drawn from inventory (by c o n v e n ien ce ,  activ ity  l e v e l ,  and event)  

recorded in separate lo g s ,  a s s ig n e d  a con secu tive  Tracerlab number, 

and in it ia led  by custod ian .

(3) Each sample a s s ig n e d  a card at start of a n a ly s is ,  card 

in it ia led  by an a ly st  at start of every major step  (preparation, tracer  

addition, d is so lu t io n ,  and purification).
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(4) Sample card inform atior^^^licated  in sample log .

(5) After decontamination sample ass ign ed  a data sh e e t ,  per­

tinent information entered , and sample transferred to counting room.

(6) Sample recorded and in itia led  by counting room custodian  

in a s p e c ia l  counting room log  with a co n se cu tiv e  number matching  

that in the chemistry log .

(7) Sample stored in security  f i le  and final ca lcu la t ion s  pro­

c e s s e d  by Tracerlab's normal red dot doublecheck.

(8) Final data review ed by counting room supervisor, project 

officer , and department manager.

(9) Following final review  of the raw data, a tabulation of  

a ll  va lu es  was made by animal numbers (for b io log ica l sam ples) and 

arc location  (for physica l sam p les).

Production Operation: The fo llow ing procedures were employed

to ach ieve  maximum production.

(1) Different a n a ly st  a s s ig n e d  to each phase of the product­

ion operation on a rotation b a s i s .

(2) Samples prepared for d isso lu t ion  in batch type operation.

(3) Tracer added in batch type operation.

(4) Samples so lu b il ized  in batch type operation.

(5) Samples decontaminated in continuous operation (sam ples  

were processed  by pairs. Thus, it w as p o s s ib le  to precip itate , c e n ­

trifuge, extract, e t c . , severa l  s e t s  of sam ples in a continuous o p er­

a tion  eliminating dead time).

(6) Plated sam ples monitored for approximate y ie ld .
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(7) Plated sam ples In sp ecte lwiigd data sh eet  prepared by 

cu sto d ia n .

(8) Samples 2 TT counted to estim ate  required alpha pulse  

height a n a ly s is  time and to  provide a double ch eck  on final r e su lt .

(9) Production sc h e d u les  se t  for each  analyst  and w eek ly  

r e su lt s  p osted .

Preparation: The treatment of the physica l sam ples  varies ac­

cording to the nature of the c o l le c t io n  m ed ia . These divide Into 

three types:  a heterogeneous mixture of so i l  and d ebris ,  air and 

surface fa llou t ,  and resu sp en ded  particu lates c o l le c te d  on organic  

f ilters  and similar material adhering to s ticky  p la t e s . Because  of  

the high l e v e l s  of plutonium alpha activ ity  e x p e c te d , a l l  f ie ld  and 

laboratory procedures were rev iew ed  with regard to preventing c r o ss  

contamination and preserving the Integrity of the s a m p le s . The le v e l  

of uranium w a s  not hazardous but similar precautions apply.

The sam ples  for radiochem ical and uranium fluorimetric a n a ly s is  

w ere ca tegor ized  at the time o f  rece ip t  of the sa m p les .  The sam ples  

w ere already grouped at the t e s t  s i t e . Similar l e v e l s  o f  alpha a c ­

t iv i ty  w ere handled together and precautions aga inst  c r o ss  contam in­

ation were m aintained. Because  of the re la t ive ly  high l e v e l s  o f  a l ­

pha a c t iv i t y , some sam ples  were p rocessed  In g love  b o x e s .

All sam ples  were ultim ately reduced to the l e v e ls  required for la b ­

oratory operations and stored or p ro cessed  as scheduling  permitted. 

D ilu tions  were made such  that no aliquot contained more than 4000  

dpm.
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Sample Controlt Strict sample control w as Instituted in order to 

be sure that sam ples were not mis p laced ,de layed ,or  processed  with sam ­

p les  of different activ ity  magnitude. As mentioned earlier, many 

sam ples rece ived  for process ing  contained designations as to gener­

al a c tiv ity  le v e l  and sampling location . This information w as usefu l  

in routing the sample to the proper d is so lu t io n  laboratory. Locations  

of particulate samplers con s is t in g  of s ix - s t a g e  Andersen impactors, 

f iv e - s t a g e  C a se l la  impa c to r s , total air sam plers, and s t ick y  c y l in ­

ders , are g iven  for reference in Figures A. Z through A. 8 .

Figure A. l show s Clean Slate  ig loo  d im ensions .

For each  lot of sam ples rece ived , a sam ple ch eck -o ff  sh e e t  was  

in itiated containing sample numbers and due d a tes .  It w as reprodu­

ced and distributed to the key personnel a long the p rocess ing  route.

These personnel checked off the sam ples  a s  they were p rocessed ,  

and thus continuous check  on sample sta tus w as  maintained. In ad ­

dition, a sample p rocess ing  card and sh e e t  (mentioned in Section  2. 3)  

was in itiated for each  sample. The card contained pertinent chemical  

information and followed the sample through d isso lu t ion  and decontam ­

ination. The p rocess ing  sh eet ,  in addition to the card information, 

contained sp a c e s  for recording all data needed to ca lcu late  the a n a ly ­

tical r e su lts .  Spaces  were provided for sam ple s i z e , sample a liquots ,  

tracer a liqu ots ,  e tc .  It a lso  contained sam ple routing instructions and 

fo llow ed the sample from decontamination through ca lcu la t ion s .  A 

typical p rocess ing  sh eet  is  included in Appendix C. When final c a l ­

cu lations were completed and reviewed by the project officer, the 

data w as transcribed to IBM cards for the preparation of a computer report.
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Quality C ontrol: In order to n^|&tdin high quality  standards, the 

analytica l  work of this laboratory was c lo s e ly  controlled. This con­

trol w as maintained in the laboratory and in the counting room.Blank  

sam ples were p rocessed  com pletely  through chemistry and counting to 

determine if there w as any laboratory contamination. Known pluton­

ium sam ples (standards prepared by adding a Pu-239 spike to a matrix 

material similar to those  being processed) were sim ilarly cyc led  

through the laboratory to check  on procedures and counting geometry  

factors. In addition, standard and calibration sam ples furnished by 

DASA referee personnel were p rocessed  to assure  resu lts  of a l l  Roller 

Coaster contractor laboratories were comparable. Beta gamma, and alpha 

activities of electrodeposited alpha samples of solutions of pure Pu* *̂ and

mixed Pu*®® were cross-counted among Air Force and AEG laboratories 

during the Roller Coaster analyses period. Periodic blank samples were also 

cross-counted.

The techn iques used  in maintaining high quality standards for ur­

anium a n a ly s is  are sp ec if ied  in the d eta iled  Fluorimetric Determination  

Procedure included.in Appendix B. Blanks, standard solutions^and  

spiked unknowns were analyzed  with each  batch of 20 sam ples . A 

routine review  of the resu lts  of a ll  sam ples p rocessed  w as performed 

by the project leader or his  de legated  a s s i s t a n t s .  All counting data 

w as review ed to aserta in  that alpha spectrom eter runs were good as  

to alpha peak reso lu t ion , that the alpha peaks were properly shaped  

without undue ta il ing  of one peak into the next, and that the base  

area of the peak w as  properly defined. Other a s p e c ts  of the sample
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run were checked such as adequate^ hem ica i y ie ld , c lean  w eigh t­

l e s s  e lec trod ep os its  on Pu sample p la te s ,  e tc .  Any d iscrepancies  

were reported to the project leader on the QUALITY CONTROL ~ SAM­

PLE DEFICIENCY REPORT form for appropriate action . A copy of this 

form is attached in Appendix C.

2. 4 GENERAL LABORATORY METHODS

D i s c u s s i o n : The material presented in this sect ion  d escr ib es ,

in general, radiochemical techniques used  by Tracerlab for a number 

of years for determining Pu-239 and uranium in various sample types.

In particular, Pu-236 tracer y ield ing  for all plutonium a n a ly ses  was  

employed. Radiochemical techniques were such  that y ie ld s  greater 

than 60% were generally  obtained. Separation of uranium and pluton­

ium w as carried out on every sample. Furthermore, all plutonium sam ­

p les  were measured by pu lse  height a n a ly s is  techn iqu es , with high 

s e n s it iv i ty  and assurance of no interference by other alpha emitters. 

The counting error had a precision  of 10% for the low counting sam ­

ples  when econom ica lly  fea s ib le  and 3% or better for the more active  

sam p les .

The recovery e ff ic ien cy  for uranium was checked on each an a ly ­

s i s  according to the techniques described  in "SCTM 369-59(51) Test  

Group 57 Radiochemistry", by R. J. Everett and R. W. Drake. All 

sam ples  were com pletely  d is so lv e d .  An aliquot, u sually  10% of the 

total d is so lv e d  solu tion , was taken from sam ples  requiring uranium 

a n a ly s is .  When required, an extraction w as  performed to remove 

quenching agents such as  copper and iron c a t io n s . The total uran­

ium w as determined by a f luorescen ce  technique in a Jarre 11-Ash
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Fluorimeter.

The b io lo g ic a ls  presented some unique ch a llen ges  both in d i s ­

solution and purification. Prior to the start .of the project, an e x ­

haustive literature survey w as made and consu lta tion s  held with in­

dividuals learned in the b io a ssa y  f ie ld  on the problem subject .  M ost

of the information and procedures offered, however, dealt  with organ-  

ic s  l e s s  than 50 grams in weight. Very l it t le  was known about ana ly ­

zing pound s i z e  sam ples  for plutonium and uranium. It w as  dec ided ,  

therefore, to combine modified Tracerlab b io lo g ica l  procedures with  

those  in the literature,to fit the situation , A lengthy development pro­

gram produced the deta iled  radiochemical and flu ore metric procedures 

given in Appendix B,

A tech n ica l  paper, "Routine Determination of Plutonium by Tracer 

Techniques in  Large Bio logica l Sam ples, " based  on our b io log ica l  d e ­

velopment workjwas presented at the Hanford Symposium on "Inhaled 

Radioactive Partic les  and Gases" and at the 9th annual H ealth Physics  

Soc iety  in C incinnati,  Ohio, A copy of the paper is  g iven  in Appendix 

D.

The b io lo g ic a l  sam ples were p rocessed  concurrently with the p h y s i­

cal sam p les ,  which  were arranged in order of Double Tracks, Clean Slate 

I, II, and III, The techniques for d is so lu t io n ,  separation, purification,  

are described  in the fo llowing paragraphs. It should be mentioned  

that a g iven  procedure does not n e c e ssa r i ly  cover  every chem ical or 

counting s ituation . Often one or more sam ples  among identica l  types  

required s p e c ia l  treatment.
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Biological Sample D isso lu tion ; The b io lo g ica l  d isso lu t ion  procedures 

employed resulted in the l e a s t  lo s s  of sample.* W et versus dry 

d isso lu t ion  w as experim entally compared. Dry ash ing  of most b io lo g i­

cal sam ples , although convenient and in ex p en s iv e ,  resu lts  in lo s s  of 

sample by spattering, m echanical entrainrnent, and polymerization and 

formation of inso lub le  ox id es  of Pu. This is  e s p e c ia l ly  true of samples  

which have high organic-to-ash ratios. In th ese  c a s e s  it may be d i f f i ­

cult or im possib le  to recover a ll  of the sample plutonium from the w alls  

of the ashing container. Loss occurring at this s ta g e  may result in in­

accurate sample y ie ld in g . Bone sam ples have a low  organic-to-ash  

ratio, and the ash  serves  as  a carrier to prevent l o s s  of Pu during dry 

ashing. The bone ash  is  bulky and e a s i ly  removed from the ashing  

container by d is so lv in g  in acid and then is equilibrated with Pu tracer. 

Wet d isso lu t ion  in the presence  of Pu-236 tracer a l low s  exchange of 

sample Pu with tracer and control over e x c e s s i v e  temperatures, thus 

preventing formation of inso lub le  oxides and polymers. Wet d is s o lu ­

tion was routinely performed, using a refluxing apparatus (Figures F . l

through F.3) or open beakers, by an experienced chemist. All samples 

processed for plutonium analyses employed Pu*®® tracer for yielding. The 

tracer activity was normally allquoted such that it was within a factor of 

f ive of the expected  sam ple activ ity  but a minimum of 15 dpm. The 

tracer was a lw ays added at the start of d is so lu t io n  excep t  for bone 

sam ples. D isso lu t io n  of the b io log ica l sam ples varied with the t i s ­

sue or metabolism type and s iz e .  A brief d i s c u s s io n  of each is

g iven below.

(1) Small t i s s u e s  ( < 2  ounces): Sam ples were placed in ap -
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propriate s iz e d  beakers (250 to 4^ | bq1), organ ac t iv ity  w as  estim ated

from the data in TG-57j and appropriate traces.,added. Each sample was

covered with HNO^ and the mixture boiled  to low volume. Fuming HNO^

and HCIO^ were added and the mixture again boiled  to low volume.

When the HNO w as driven off and the HCIO. concentrated by boiling,
3 ^

an exothermic reaction  took p lace and moderate foam s w e l le d  up inside  

the beaker. The reaction  could be controlled by the addition of HNO^, 

but with small organics this w as not usually  n e c e ssa r y .  Further b o i l ­

ing produced a c lear  so lu tion  containing only minor amounts of sa lts  

which were so lu b il ize d  on dilution. Care w as  taken to avoid evapor­

ation to dryness s in c e  formation of e x p lo s iv e  perchlorate sa lt s  would  

result.

(2) Medium T is s u e s  (2 ounces to S pounds): Samples were placed 

in appropriate s iz e d  beakers (1 to 4 liters) and tracer added. Each sam­

ple was covered with HNO^ and boiled  to low volume. Sulphuric acid  

w as added to char the organic and the mixture fumed to low volume  

tw ice  until a deep red so lu tion  w as  obtained. Fuming HNO^ was ad ­

ded and the so lu tion  boiled  to low  volume. N itric  ac id  and HGlO^ 

were added in that order and the- so lu tion  boiled  to low  volume. Su l­

phuric acid  w as  again added and the solution boiled  to low volume to 

drive off a l l  HGIO^ which  forms exp los ive  mixtures with the cupfer-  

ron — GHGlj reagent added later to extract plutonium and uranium.

The d isso lu t ion  of the sam ples  in this category w as  done by theHGIO,4

H^SO^ method rather than the H^SO^ reflux method s in c e  the former 

w as much faster. A lso the amount of organic present at the time of 

HGIO^ addition w as  sm all and any exothermic reaction (occurring



when hot concentrated HCIO^ is-m ixed with organic matter) w as mini­

mal.

(3) Large T issu e s  ( > 3  pounds); Most of the samples in this 

category were d is so lv e d  in four-liter  beaker; a few t is s u e s  had 

to be divided into two or more sec t io n s  to fit. To elim inate the thaw­

ing process^ an e le c tr ic  knife w as used for the d iv is io n .  Tracer,

K^SO , Hg c a ta ly st ,  and antifoam agent was added to each  sec t io n ,
4

Enough H,SO w as added to cover the sample, and an inverted 6~inch 
4 4

funnel, held by a ring stand, w as  placed ins ide  the beaker. The 

sample was placed on an individual hot plate (covered with a s b e s to s  

to avoid cracking of beaker at ensuing high temperatures) and heated  

at low temperature until a b lack tar mixture w as obtained. The heat  

was increased until the tar turned to, in order, black je l ly ,  black  

l iquid, red liquid, clear so lu tion . During high-temperatare heating the 

H^SO^ refluxed and the inverted funnel was raised or lowered to con ­

trol the action. A sbestos  wrapped around the beaker increased  the  

temperature and reflux conditions. A trace of carbonaceous material 

left  on the beaker and funnel w a l ls  after refluxing w as  removed by

HCIO c lea n s in g  and boiling . However, the formation of metal organ-  
4

ic sa lts  from the HCIO precluded good decontamination and H SO 

w ashings were substituted . The remaining H SO^ was finally  fumed 

to wet dryness. S ince  many sam ples were p rocessed  sim ultaneously  

the b illow s of heavy, tox ic  SO^, HC10^> ^tid nitrous oxide fumes out­

s ide  the lab created a potential health problem. A multi-vacuum appar­

atus,lead ing to a large polyethylene carboy f il led  with a d ilute base  , 

trapped most of the fumes. The balance were so lu b il ized  in a w ater-
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scrubber apparatus attachad t o ^ |£  outside hood v en ts .  D is t i l la t io n  

and condensation of the acid fumes w as a l s o  tried in s id e  the hood and

found to be e f fe c t iv e .  During H SO evaporation large amounts of in -
2 4

organic sa lt s  (from the combination of the acid radical and the minerals  

in the animal organ) precipitated out of the acid  solu tion . S ince  these  

sa lt s  interfered with later  decontamination of Pu and U, a procedure  

w as developed in w h ich  the heavy elem ents were reduced withNH^OH*

HCl and extracted from the bulk sa lts  with cupferron and GHCL^» As 

a resu lt  of this m odification clear  p lates and good y ie ld s  were obtained.

(4) Bone Sam ples (All S iz es ) :  All bone sam ples were dried in 

a drying oven overnight to reduce smoking and popping during the a s h ­

ing operation. Following the drying process the bones were cut as required and 

ashed  at 500°C overnight in Corningware (Corningware is  g lazed  and 

elim inates  ash s tick ing  to the w a l l s ) . The ash , saltSj and low  smoke 

content of bones obviated sw e l l in g  and entrainment l o s s  of Pu (as con ­

trasted to animal organ sam p les) .  The ash  w as transfered quantitatively  

to a beaker and d is so lv e d  in HCl. Tracer w as added at this point

rather than at the start to a ssu re  equilibration and accurate y ie ld .  L o s ­

s e s  of U as w e ll  as  Pu in ashed  bone sam ples are prevented by the 

heavy ash content. The so lu tion  w as boiled to low  volume and the 

plutonium and uranium extracted from the large amounts of s a l t s  by 

the cupferron -  CHGl^ method mentioned earlier. The extracted mater­

ia l w as boiled to low volume and reboiled with HGIO^ to w et  dryness .

In the larger bone sam p les ,  a white residue appeared at this point  

and a second extraction w as  n e c e ssa r y .  A few ml of HGl w as  added

to the final wet dry HGIO^ mixture prior to the second  extraction . An 

attempt was made to remove Pu from an acid so lu tion  on a Zr^(PO^)^

/
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precipitate . However, the y ie ld s  were lower and p la tes  extremely

dirty, distorting the alpha energy spectrum. This procedure w as d i s ­

carded early for the extraction.

(5) M etabolism  Samples (All S iz e s ) ;  Urine and f e c e s  sam ­

p les  were analyzed  sim ilarly excep t  urine sam ples were first evapor­

ated to wet dryness (after tracer addition). Both types of sam ples  

were then covered with HNO^ and boiled  to low  volume. Fuming

HNO w as added and the so lu tion  cautiously  evaporated to dryness .
3

When the sam ples were near d ryn ess ,  ignition occurred and the r e s i ­

due burned s low ly  with the evolution of nitrous oxide fum es. After 

the pyrotechnic flame had su b sid ed  the residue was taken up with  

HNO- and HCIO and boiled  to low  volume as in the medium t is su ej  4

procedure. Sulphuric acid  w as  added and the mixture boiled  to drive

off HCIO prior to the extraction with cupferron-CHCl •
4 3

Biologica l Sample Purification: After d isso lu t ion , the sample

was purified. Purification' is  n e c e ssa r y  to decontaminate the sam ­

ple  from other radionuclides present and secon d ly  to separate p lu­

tonium from macro amounts of a l l  other e lem ents . The final product 

is  a w e ig h t le s s ,  contaminant-free in v is ib le  d eposit  of plutonium.

The preparaticn of a w e ig h t le s s  d ep os it  y ie ld s  sharp, w e l l - r e  s o l ­

ved alpha peaks. The procedure is  sim ple, w e l l - e s ta b l i s h e d ,  and 

with normal care resu lts  in high y ie ld .  The b a s ic  s tep s  in the pro­

cedure are Fe (OH)^ precipitation, ion -exchange  separation, and 

electroplating  onto a po lished  platinum d is c .  The plated sample  

is  p laced in a small labe led  metal container and is  counted by 

alpha pulse  height a n a ly s is .

The purification of the larger b io log ica l  and bone sam ples  pre-
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sented  some s p e c ia l  problems, c^^color  (white) Fe(OH)^ prec ip i­

ta te s ,  acid d isso lu t ion  r e s id u e s ,  an3%iole'nt NaBrO^ oxidation re ­

actions  often occurred if a hexone extraction was employed. 

Removal of sa lts  in the cupferron -  CHCl^ extraction immediately  

following d isso lu t ion  elim inated most of the problems described .

As mentioned earlier, some bone sam ples required two additional  

cupferron -  CHCl^ extractions to prevent large CaOH-CaPO^ pre­

c ip ita tes  occurring in the first step  in purification. Purification  

of a b io log ica l  sample sometim es required large volumes of CHCl^ 

and severa l days of an a n a ly s t 's  time.

P hysica l Sample D isso lu t io n t  All physica l sam ples p r o c e s ­

sed  for plutonium an a ly s is  employed Pu-236 tracer for y ie ld in g .  

Tracer additions were similar to those  of the b io log ica l a n a ly ses  

excep t  where large dilutions were n e c e ssa r y .  Heavy so il  sam ples  

were se t  a s id e  pending invest iga tion  of a partial d isso lu t ion  pro­

cedure. Wet chemistry techniques (using HP) were employed on 

sam ples  containing small amounts of s o i l .  Filter and sticky  film 

sam ples were treated with fuming nitric and perchloric to destroy  

organic matter and then with HF to d i s s o lv e  any s i l i c a te s  present.  

P hysica l sam ples , as b io lo g ic a l ,  were treated with H^SO^- HCIO^ 

to a ssu re  equilibration of tracer and sample Pu.

D isso lu t io n  of the p h ysica l  sam ples varied with sample type 

and s i z e .  Generally HF treatment w as required to remove s i l i c a t e s  

and a ll  of the d isso lu t ion s  were started or transferred to teflon  

beakers. A brief d is c u ss io n  of those  types g iving d isso lu t ion
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problems are l is ted  below (HF d isc 'b o i l in g  avoided, prevent U pickup).

(1) C a sse l la  and Andersen D i s c s ;  No s p e c ia l  ob s ta c le s  

were encountered until the end of the normal d isso lu t ion  procedure.

A white residue was observed on the surface of some of the d is c s  

after removal from the acid d is so lv e r  so lu tion  and subsequent air dry­

ing . The residue was checked for ac tiv ity  but none was apparent. As 

a precaution, the g la s s  d i s c  w as rinsed into the original beaker with 

a 1_N HF-HNO^ solution which removed all traces of the residue.

(2) Sticky Films , Method No. 1: The sample w as  covered

with fuming HNO^ and boiled to low volume. The procedure w as  re ­

peated until the solu tion turned from black to a dull red (usually  re­

quired approximately one l iter  of fuming HNO^). Perchloric acid was  

added and the mixture boiled to low volume. An exothermic reaction  

occurring at this point was a llow ed  to go to completion. Further 

boiling produced a clear solution.

(3) Sticky Films, Method No. 2; The sample was covered

with fuming HNO^ and boiled  to low  volume. The process  w as re­

peated 2 or 3 times and the mixture a llow ed to dry and ignite  on the 

l a s t  time. Ignition w as encouraged by dropwise addition of fuming

HNO and heat. Final d is so lu t io n  of the carbon black sample was
3

accom plished  with addition of HCIO . Limited exothermic reaction
4

occurred in this step .

(4) Sticky Films: Method No, 3; Approximately 5 ml of

GH^OH w as added and the sample ignited with a Fischer burner.

Fuming HNO^ and HClC^were added after ignition w as  completed and 

mixture boiled to low volume. If the sample contained appreciable
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imping o ccu x S a .amounts of dirt, bumping occurred. Addition of 3 to 5 ml of H2SO4 

elim inated this bumping in boiling to low volume (some foaming o c ­

curred at this point). F inally , HF w as added to e f fec t  complete d i s ­

so lu tion  of the dirt. This method proved to be the most econom ical  

t im ew ise  and in consumption of reagent. No lo s s  of sample w as e v i ­

dent by ac t iv i ty  measurements of f ilter c o l le c t io n s  of the fumes.

(5) Total Air (TAS); These sam ples were usually  d is so lv e d  in

fuming HNO., and charred, fo llow ed by a fuming H N O ,-  HCIO^ d i s -
3 3 4

so lu tion . Samples with appreciable amounts of dirt required HF 

treatments.

(6) Total Air D isp o sa b le  (TASD); Samples were re latively  
*

bulky and required several ac id  d is so lu t io n s .  The sam ples were

treated with fuming HNO^ and charred. A s t ic k y  ring remained on

the w all  of the teflon beaker which  w as  d is so lv e d  by boiling with

H ,SO  and HCIO . N itric  ac id  and HF were added after the la s t  
 ̂ 4 4

HCIO^ reaction and th e  sample boiled  to low volume.

(7) Small Soil Samples ( <  5 gms)-? D isso lu t io n  of s o i l s  was  

done alm ost entirely in teflon beakers due to required HF 

treatments. Fuming HNO^ w as first  added to cover the sample and the 

sample boiled  until y e l lo w  fumes were no longer ev ident (bumping o c ­

curs at too low a volume). Perchloric acid w as  added and the mixture 

boiled  to w et dryness . L ittle  reaction occurs during this step . Fuming 

HNO^ w as added to coo l the mixture and HF added (15 to 25 ml for each 

5 gms of s o i l ,  1 ml at a time to control reaction) until low foaming re­

ac tion  subsided . The mixture was boiled  until a clear solution was

* Not normal, but backing stuck to filter.
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obtained, Aii the sample e ^ ® f » ^ ^ a t ^ s o lu b le  sa lt s  and a trace of 

hard s i l i c a  (the latter showed no measurable activ ity) went into s o lu -  

uon after acid  boiling. Dilution of the acid  solution (250 ml for each  

10 gms of so il)  d is so lv e d  all residues  but the hard s i l ic a .

(8) Large Soil Samples ( > 5  gm s); The physica l samples were  

of greater variety but generally  ea s ie r  to d is s o lv e  than the b io log ica ls  

with the excep tion  of those-containing heavy  dirt. All of the so i l  sam ­

p le s ,  (approximately 60) received  for a n a ly s e s  conta ined 1 to 6 pounds 

of dirt and sand. Samples this s iz e  can be d is so lv e d  with large quan­

t i t ie s  of ac id s  and a lengthy d ig est io n  period. The complicating factor, 

however, is  d isso lu t ion  of the water so lu b le  sa lt s  which precipitate  

during the acid  d igest ion  (sa lt ing  out p r o c e ss ) .  For example, d i s s o lu ­

tion of 10 grams (453. 6 gms equal 1 pound of soil)requires an ultimate

dilution of 250 ml to d is s o lv e  the w ater-so lub le  s a l t s .  A proportionately 

greater dilution is  needed for larger sam p les .  O bviously, the Pu-239

activ ity  in a workable aliquot of an in fin ite ly  large dilution would be 

barely d etec tab le  even  on hot sam p les . It seem ed desirable there­

fore, to d eve lop  a method for separating the Pu compounds from the 

bulk of the s o i l .  Flotation agents were tried on the premise the heav­

ier plutonium bearing partic les would separate from bulk so i l  by grav­

ity centrifugation. The s o -c a l le d  s o i l s ,  however, apparently had 

components equal or greater in d ensity  to plutonium compounds s in ce  

95fo of the material w as deposited  in the bottom of the centrifuge cone.  

Perhaps the s o i l s  were heavy d en se  v o lca n ic  ash .

Following the flotation procedure a tracer and tracer-free partial 

d isso lu t io n  of the s o i l s  w as attempted and the resu lts  were h igh ly  s u c -
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c e s s f u l .  In this method, e ight 50 gram sa i^ f ie s  from Clean Slate II 

and III so i l  throwout c o l le c t io n s  were treated in a manner similar to 

total d is so lu t io n s  of small so il  samples ex cep t  the reaction w as s to p ­

ped after approximately one fourth (30 minutes of dissolution time re­

quired) of the s o i l  w as d is so lv e d .  Approximately 50 ml of f-HNO^

and saturated H ,  BO w as added and the mixture boiled  to wet dry-  
J 4

n e s s .  Hydrochloric acid additions with bo iling  were repeated until 

the HNO^ w as destroyed . Care w as ta k e n  to avoid e x c e s s iv e  foam­

ing and s w e llin g  of the heavy scum which appeared at low volume.

The mixture was transferred to a large s iz e d  poly bottle  with HCl 

w ash ings  and diluted to the half full mark with H^O. Hydroxylamine -

H C l, C H C lj and cupferron reagent w ere  added, the mixture stirred 

vigorously^and centrifuged to separate the p h a se s .  Approximately 

95% of the now dark CH^Cl^ layer w as  removed with a transfer pipet, 

care being taken not to disturb the interface scum. The extraction  

w as repeated until the CHCl^ layer w as  c o lo r le s s  (usually  required 

4 to 6 extractions). The extracted c o l le c t io n s  were evaporated at low  

heat to a heavy sludge (light flaming o c c a s io n a l ly  occurred in the 

s ludge). D ilu te  HNG^ (6N ) w as added to the s lu dge  and the mix­

ture boiled to a heavy b lack  tar. If bumping occurred HCl w as ad ­

ded. N itr ic  acid w as added, the mixture boiled  to  w et dryness,  

and the procedure repeated with f-HNO^ until the tar turned a black  

l iquid. Perchloric acid  w as  added and a resu lting  s lo w  exothermic  

reaction a llow ed  to go to completion. The so lu tion  w as boiled until 

perchlorate sa lt s  precipitated. M ost of the s a l t s  were d is so lv ed  by 

repeated boiling  with aqua regia. Remaining sa lt s  were w ashed with
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H^O and boiled  in fuming HNO^ The so lu tions were combined

and diluted to the mark in a volumetric f lask  with fuming HNO^

HzO.

The residue from each  of the partial d is so lu t io n s  w as com pletely  

d is so lv e d  in a manner similar to that for the small so i l  sam p les . Re­

su lts  of the e ight sam ples showed approximately 95% of the plutonium 

was extracted. Subsequent experiments, however, show that partial 

d isso lu t ion  must be restricted to sample se c t io n s  df 200 gms or l e s s  

b ecause  of d ilution and extraction l im itations.

(9) Liquid Water: The water sam ples were contained in g la ss  

bottles . The cap  had been sea led  with tape but most of the bottles  

had leaked rather badly. The pH of each sample w as determined with 

a Beckman pH meter. The volume of the sample w as measured in a grad­

uated cylinder. All of the samples .contained appreciable amounts of a l ­

gae and dirt. A susp en s ion  aliquot of each sample was centrifuged and 

a stippled plate a c tiv ity  measurement made of each  supernate. Aliquots 

from samples showing activ ity  in the centrifuge supernate were filtered  

through a millipore filter and the filtrate analyzed  by alpha pulse height  

a n a ly s is .  The millipore filter was leached  with s u c c e s s iv e  additions of 

0. IN HCl over a 48-hour period. Each lea c h  w as filtered through a new 

millipore and the filtrate analyzed by 2 TT counting of a stippled plate. 

The millipore filters from some of the leached  sam ples were d is so lv e d ,  

purified, and analyzed  by alpha pulse  height a n a ly s is .

A separate su sp en s ion  aliquot of severa l of the sam ples was ana­

lyzed  by cupferron -  GHGl^ extraction at neutral pH and counted by 

alpha spectroscopy .



NTIAL
The contents of f ive  bottles  were^Bttally d is so lv e d  and analyzed  

by standard Roller C oaster  radiochem ical m ethods, including alpha 

pulse height a n a ly s is .  Acid rinses of b ott le s  were a lso  an a lyzed .

All the a n a ly s e s  were for plutonium content and some for uranium.

P hysica l Sample Purification: The majority of the p hysica l sam ­

ples  were purified, following d isso lu t io n ,in  a routine manner by the 

purification procedure g iven in Appendix B, P hysica l Samples with 

heavy dirt, however, required severa l cupferron-CHCl^ extractions and

alternate NaOH-Na C O , NH OH precipitations to free the plutonium
2 j 4

compounds from e x c e s s i v e  sa lt  concentrations. In sam ples contain­

ing large amounts of Fe, a brown residue appeared on the resin  puri­

fication column. This residue w as d is so lv e d  during HCl elution. A 

trace of in so lu b le  sa lt s  som etim es formed in the purified solution  

( tentatively  identified  as aluminum and titanium ox ides)  but contain­

ed no a c t iv i ty .

E lectrop lating: A rapid e lec trod ep osit ion  procedure w as  used to

obtain from the purified sample a w e ig h t le s s ,  in v is ib le  d eposit  of 

plutonium on a platinum d isc .  A plating time of 10 minutes w as u su ­

a lly  required. The d i s c  w as  5 mils thick with a mirror fin ish , pre-  

cut to 2. 2 cm in diameter. The e lec trodeposit ion  c e l l ,  designed  by 

our laboratory, lim ited the plating solution exposure to a g la s s  tower, 

teflon gasket,and  platinum d isc .

An e x c e s s  of so lu tion  during the plating operation can resu lt  in as  

much as  70% l o s s  of ac t iv ity .  The optimum volume of the plating so lu ­

tion w as found to be approximately 4 ml which represents about l / 4
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inch of liquid in the plating c e l l .  "Wsigeneral, those sam ples having 

heavy dirt at first produced dirty p la tes . Changing lab reagents ,  

plating so lu tions , and re-extracting  the sample with hexone just  

prior to plating did l it t le  to improve plate quality, Cupferron -CHCl^  

extraction, baking the water extractant with s u c c e s s iv e  additions of 

aqua regia, and resin  column purification produced c lean  p la te s .

Dirty p lates a l s o  occurred when any residual organic material w as not 

0 0 stroysd or Vv̂ h en extraction was incomplete. Rinsing the p la tes  with 

d is t i l le d  water and flaming improved plate quality .

Stippled P lates: All sam ples with field monitor activ ity  le v e ls

above a certain range were d is so lv e d  tracer free and a stippled  aliquot 

measured for approximate a c tiv ity .  If the high a c tiv ity  value w as  con­

firmed, a dilution w as made and tracer added to the aliquot. This pre­

vented m is-m atch of Pu-239 ac tiv ity  and tracer so  that one alpha peak 

was not swamped by the other in the pulse height spectra.

Odors: Last but not l e a s t  was the problem of nefarious odors

emanating from the d is so lv e d  large t is s u e s  and e s p e c ia l ly  metabolism  

sam ples . Fortunately, the odors from t is s u e s  were aii but eliminated

by HCIO type d is so lu t io n  and H SO refluxing methods, Boil-dow ns  
4 2 4

of urine and fe c e s  sam plesjthough often produced a pungent odor in

the lab. A resourceful chem ist  purchased a Buddha in c en se  burnetj  ̂

and the resu lting atmosphere w as satisfactory  to everyon e's  olfactory

s e n s e s .

Uranium Separation: A uranium separation from plutonium was  

made in each plutonium a n a ly s is  by a b as ic  carbonate precipitation  

which carries plutonium. The uranium carbonate com plex is  so luble

4242
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under th e se  conditions . H owever, if d ^ 6 k s a m p l e  im purities, the 

uranium does  not so lu b i l iz e  com pletely , it w ill  not interfere with  

th e  measurement of Pu-239 (5.0 to 5.2 M ev Integratibn l im its)  in an 

a lp h a  pulse  height a n a ly s is  s in c e  uranium alphas fa ll  at a lower  

en e rg y . In the procedures outlined , the uranium separated in the 

plutonium procedure w as  not used  for a n a ly s is .  The uranium a n a ly ­

s is  was performed with su ff ic ien t  se n s it iv i ty  on another a liquot of 

the  d is so lv e d  sam p le .

Assuming 1 p.g of natural uranium to be present in a sam ple con ­

taining 10 dpm Pu-239 , an unexpectedly high ratio, the fo llow ing  sam ­

p le  a c t iv i t ie s  can  be e x p e c te d :

Nuclide cpm Alpha Energy

U -238  0 .2 6  4. 18 M ev

U -2 3 5  0. 01 4 .4 0  "

U -2 3 4  0 .2 5  4 .7 5  "

Pu-239 3 .4 7  5. 14 "

Pu-238 -  5 .4 8  "

Pu-236 -  5. 75 ■■

The c l o s e s t  Pu and U a lp h a s ,  a s  is  evident^are su f f ic ie n t ly  s e p ­
arated in en ergy .

2. 5 PREPARATION OF TRACER

The tracer employed in y ie ld in g  plutonium iso to p e s  is  Pu-236  

(m ade by the d, n reaction on highly  purified U -2 3 5 ) .  The Pu-236  

w as prepared in a cyclotron irradiation and chem ically  purified at  

Tracerlab. Approximately 20, 000 dpm w as aliquoted and puls e-height  

analyzed  to determine iso to p ic  purity and p e rc e n t P u-239 , 240 p r e s -
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>ns to subsequS^t
m  ■

ent, if any. Corrections to subsequl^lt sam ples were applied if any

Pu-239, 240 w as found in the tracer. Previous experience  has shown  

that on high purity Pu-236 , the ratio of P u -239 /P u -236  is  about
-c;

1 X 10 The importance of any correction depends on the P u-239 ,  

240 activ ity  in the sample analyzed . Once the purity of the tracer 

had been e s ta b l ish ed ,  two stock  so lu tions were standardized at 

about 400 and 20 dpm/ml. A cho ice  of s tock  for each  a n a ly s is  d e ­

pended on the antic ipated  a c t iv ity  of the Individual sample.

Ionic Pu-236 tracer has shown a tendency to polymerize and/or

form oxides on standing or in the presence  of trace quantities  of or-

g a n ic s .  This can resu lt  in incomplete equilibration with other Pu

radioisotopes artd lo s s  of y ie ld .  Preparation of Pu-236 standards

from a concentrated stock  so lu tion , therefore, included an HCIO
’ 4

treatment to destroy orga n ics  and •solubilize a l l  tracer ac t iv ity .  

Residual amounts of the acid  were le ft  in the standard so lu tion s  to 

hold the tracer in a so lub le  form.

The tracer w as  standardized by iso top ic  dilution and exhaust ive  

e lec tro d ep o s it io n . In both methods, a suitable  aliquot w as  w ith ­

drawn from stock , e lec trod ep os ited  on a platinum disc^and c o u n te d . 

In exhaustive  e lectrodeposit ion  the plating solution w a s  reduced In 

volume and any remaining plutonium again e le c tr o d e p o s i te d . This 

process  w as  repeated until further e lectrodeposition  produced no 

change in d isc  a c t iv i t y . Summation of the e lec trod ep os it ion s  gave  

the tracer concentration . Four to e ight determinations were norm­

a lly  averaged to y ie ld  a final v a lu e . Concentrations were u su a lly  

determined to plus or minus 2%.



E N i U L
In iso top ic  dilution a sp ike  of NlBjcnal Bureau of Standards 

stock  so lu tion* (99.97%  pure) w a s  added, for y ie ld in g , to n ine

aliquots  of th e  purified Pu-236 stock  so lu tion . The sp ike and tracer  

were equilibrated by evaporation w ith  HgSO^ and HCiO^ and e le c tr o ­

d ep osited  on the platinum d i s c . The plated sam ples w ere counted  

and the Pu-236 concentration c a lc u la te d  after Pu-239 y ie ld in g .

Exhaustive e lec trod ep os it ion  gave an average concentration of  

2 5 .0  + 0 .3 8  dpm/ml Pu-236 for four a l iq u o ts .  Isotopic  dilution  

gave  an average of 2 5 .7  0 .2 6  dpm/ml for nine a l iq u o ts . Experience

has shown that the first  method is  su scep tib le  to low  r e su lt s  due to 

sequentia l handling l o s s e s . This point has been confirmed by s ta n ­

dardization o f  the tracer us ing  a combination o f  both techn iqu es  on

the same a liquots  o f  tracer.

It w as  antic ipated  that the Pu-236 tracer might change c o n c e n ­

tration over a period o f  time due to a combination of factors ,  pri­

marily evaporation of the media and/or deposition  of the tracer on 

the w a l ls  o f  the po lyethy lene  storage b o t t le . To minimize th is  error, 

aliquots o f  the standardized stock  so lu tions were added to severa l  

small polyethylene storage b o ttle s  and ac id if ied  with 6N H C l,

To insure that the accuracy  of the tracer standardization w as  

m aintained, a s e t  o f  two ex h a u st iv e  e lec trod ep osit ion s  w a s  per­

formed after f ive  m onth s . (See "Tracer Standardization Procedure in 

Appendix B for m ethod). The s e t  of two platings had to agree within  

2.5% and their average w ithin  2% of  the previous s tandardization ,

or further platings and/or  com plete  re sta ndardlzation w a s  n e c e ss a r y .

* An a n a ly s is  of the NBS s ta n d a rd  (listed  a s  99.97%  pure) on our M ass  
Spectrometer gave  the fo llow ing iso top ic  composition; 9 4 .3 8 6  w eight  
% Pu-239 , 5 .2 7 1  w e igh t  % P u-240 , and 0 .3 4 3  w eight % P u -2 4 1 .  The 
P u -2 3 9 , Pu-240 alpha disintegration  rate of the solution w a s  c a lc u la ­
ted from th is  d a ta .
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2 . 6  ACTIVITY M E A S U R E M E N T S ^ ^ ^

Counting: Each plutonium sample w as electroplated  on a 5-mll

platinum d isc  (for best  peak resolution) and counted on an alpha  

p ulse  height analyzer . The d isc  w a s  Ignited to remove any residua l  

d e p o s i t ,  s in ce  resolution d e c r e a s e s  proportionately with an increase  

In d ep os it  t h ic k n e s s . In order to u t i l ize  ex is t in g  equipment, the  

outputs from four Frisch Grid Chambers were connected  to one multi­

channel analyzer by dividing the full range of the analyzer (256 

ch an n e ls)  Into quadrants of 64 ch an n e ls  e a c h .  The Instrument c o n ­

tro ls  were adjusted so that the s ix ty  four channels  covered the entire  

energy range o f  the plutonium I s o to p e s . The amplifier controls  w ere  

adjusted  to c o v e r ,the range 4 .5  to 6 . 0 Mev which Included Pu-238  

(5 .4 9  M ev), Pu-239 (5. 15 M ev), and Pu-240 (5. 15 Mev) and Pu-236  

(5 .7 5  M e v ) tracer . This amplifier gain setting gave a s c a le  factor  

of  approximately 37 Kev per ch an n e l ,  and each  Isotope present w as  

reg istered  over a spread of about ten c h a n n e ls . Optimum gain s e t ­

t in g s  discriminated aga inst  a c tiv ity  energ ies  outside  the P u-236 ,

239 energy region . The resu lt  w a s  a pure spectra of P u-236 , 238"

23 9 .  Even s ligh tly  dirty p la tes  showed minimum straggling In the 

v a l le y  region of the spectrum . O cca s io n a lly  a small alpha peak  

from the U -232 decay daughter of the tracer w as  seen  If a sample  

w a s  recounted several w eek s  after chem ica l decontam ination . H ow­

e v e r , the U -232 peak, located  at an Independent energy, In no w ay  

Interfered with the a n a l y s i s . Samples with low y ie ld s  or poor spectra  

w ere rew orked .

A d isp osab le  metal co llim ating  r in g , surrounding each  sample
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d is c ,w a s  used  with each  sample to preclude the counting o f  d e ­

graded alpha p a r t ic les .  Some l o s s  in counting e f f ic ie n c y  resu lted

but w as o f fse t  by improved peak contours and d is t in c t  separation of 

alpha energy peaks. The reso lution  (full width at half-maximum) of 

the four Frisch-Grid chambers including d is c  collim ation w as  0. 88% 

at 5. 15M ev„ The alpha peak counting e ff ic ien cy  was. approximately

35%.

The counting time for an unknown sample was determined by the 

iso tope  having the lo w e s t  a c t iv ity .  A total co llec ted  count of this  

iso tope  which gave a standard s ta t is t ic a l  counting error of 10% was  

considered sa tis factory . However, if  p o ss ib le ,  a total c o l le c te d  

count giving a standard error of 3% w as obtained. The tracer y ie ld  

w as determined to an error of 3%.

Table 2.2 indicates the var iab les  involved in the ch o ice  of count­

ing time. Counting tim es of much greater than 1000 minutes were  

not econom ica lly  ju st if ied . Also sam ples  with adequate y ie ld s  sh o w ­

ing no Pu-239 ac tiv ity  after 40 minutes of counting time were reported 

as such with a standard error for the background count of the instru­

ment.

TABLE 2.2 TOTAL COUNTING TIME REQUIRED TO GIVE LISTED 
ERROR*

Activity
3%

Error
5%

Error
10%

Error

10 cpm 111 40 10

1 " 1110 400 100

0. 1 " 11100 4000 1000

^Background for alpha pu lse  analyzer is virtually n eg lig ib le ,  ranging  
from 0. 006 to 0. 01 cpm. .
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Determination of G eom etry; A grometry factor is  used to c o n ­

vert the observed counting rate of an unknown sample to absolute  

disintegrations per minute (dpm). The geometry factor is defined as  

the observed corrected counting rate divided by the absolute  d i s in t e ­

gration rate of a calibrated plutonium standard source. The obser­

ved counting rate of a sample a lw ays contains the following inherent 

l o s s e s .

(1) 2 TT Geometry: The geometry is  restricted to 2 TT s te r a -  

dians by virtue of a flat d i s c  mounting.

(2) Collimation Loss: D escribed  in counting sec t io n .

A nalysis  of Pulse H eight D ata: A short run of a calibrated p lu­

tonium sta ndard source w as  made before and after the a n a ly s is  of an 

unknown plutonium sample. This procedure gave an evaluation of the 

counting geometry and resolution of the instrument including any chan­

nel sh ifting  of the alpha p e a k , in this interval of time.

After counting a sam ple, a Pulse  Height Graph sh ee t  w as used to 

make a graphical plot of the data as  needed. Channel counts on the 

ordinate were plotted versus channel number and/or energy on the 

a b s c is s a .  From this graph, together with the data tape, an a n a ly s is  

of the iso tope  peaks w as carried out u t il iz ing  the attached process ing  

s h e e t .  In se le c t in g  the group of channels  representing each iso tope  

peak, the following points were considered:

(1) Width of Isotope Peak B ase: S ince  each  iso tope  peak 

which represents a s in g le  alpha particle  energy is  theoretica lly  of 

the same contour, its base  w il l  cover the same number of channels  

with only the height of the peak differing in each  ba-se. The peak
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contour may be represented approximately by a G aussian  distribu­

tion curve a s  described  in the referen ces .

(Z) Low Energy T a i l : The low  energy tail  of each  iso tope  

peak  w il l  continue down to zero energy. However, no counts l e s s  

than 1% of the p eak  height are added to the to ta lized  peak count.

The to ta lized  count of the calibrated plutonium standard source is  

eva luated  in the same manner.

(3) Background : On low counting sam p les , it is  n ecessary

to correct for background. This correction is  compiled from a s t a t i s ­

t ica l  summation of con secu tive  background determinations and is  

subtracted em pirica lly  in the peak energy region, from a knowledge of the 

isotopes present and of their peak contours.

(4) Peak Resolution: The reso lution  is  determined by the width 

of the peak contour and w il l  determine the p o ss ib i l i ty  of detecting  

iso tope  peaks in c lo s e  proximity, Resolution may be mathematically  

denoted as the peak width at its  m id-height d ivided by the peak ener­

gy , each  value expressed  in the same energy units.  The reso lution  for 

s e le c te d  a n a ly s is  is  ca lcu lated  in order to determine the amount of 

instrument drift. The desired resolution was always better than 1.5 percent.

(5) Instrument Drift: Drift is defined as  the percentage change  

in peak resolution during an a n a ly s is .  It i s  ev idenced  by a broaden­

ing of the peak contour and, in extreme c a s e s ,  w il l  g ive  r ise  to e x ­

c e s s i v e  peak overlap. The amount of drift w il l  indicate the degree

o f  instrument s tab il ity  during an extended a n a ly s is .  Repeat a n a ly ses  

w il l  be indicated if the amount of drift impairs good peak resolution .
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Alpha Spectroscopy Quality ControT: The re liab ility  of the alpha 

pulse height a n a ly s is  system  must be checked periodically  regardless  

of the observed reliab il ity . Day to day standards of instrument oper­

ation are measured by observing the before and after runs of the 

standards ( se e  counting reference for d e ta ils ) .  The width and e n ­

ergy location  of the standard and sample Isotope peaks b ase  must 

correspond. A drift of more than 1 percent at f ive  M ev between the 

two is cause  for instrument repair.

In addition, a background spectrum must be taken at l e a s t  once  

per month (and more often if contamination is  su sp ec ted ) .  The back­

ground, taken in the region of 4. 0 to 6 . 2 M ev, must match the sam ­

ple isotope peak b a se ,  and shall not ex c ee d  f ive  counts per hour.

Any e x c e s s  is  reason  for determination of the ca u se  of the back­

ground and removal of the source.

The counting e ff ic ien cy  of the instrument is  checked monthly by 

counting a calibrated three-peak alpha source containing Pu-239,

Am-241 and U -2 3 3 .  The source is  counted in the energy region of 

4. 5 to 5. 7 M ev.

The individual peak e ff ic ie n c y  is  checked by integrating the 

peaks and comparing with the a ss ig n e d  iso to p ic  dpm values  of the 

source. A divergence of more than 1 percent from the a ss ig n ed  v a l ­

ues on subsequent e ff ic ien cy  checks is  ca u se  for further investigation  

and/or maintenance as  n ecessary .

2. 7 CALCULATIONS

Plutonium Iso to p es ; The resu lts  of the alpha puls e-height  

a n a ly se s  are presented on printed tape. A graphical plot of a typical
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spectrum is  i llustrated in Figure -F.4- T%e energy calibra­

tion l ine  w as  ca lcu la ted  from the pre-and post-counting energy  

calibrations of the counting chamber. A summation was made of 

counts under each  iso tope  peak present. These  counts were cor­

rected for low  energy ta il ,  background, peak reso lu tion , and instru­

ment drift. The plutonium content of the sample w as ca lcu lated  by:

Pu-239 , 240 (dpm) = counts Pu-239 , 240 x  dpm P u-236
Counts Pu-236

Plutonium-239 and Pu-240 could not be ca lcu la ted  separate ly  as  

their alpha en erg ies  were too c lo s e  to r e so lv e  w ith  a Frisch-Grid  

Chamber.

The counting e ff ic ie n c y  of each  Frisch-Grid Chamber w as  

measured, us ing  a high precision  alpha standard, and it w as  not 

necessary to calculate a yield separately to determine the plutonium content. 

However, the y ie ld  w as a lw ays determined as a quality  control m eas­

ure in order to a s s e s s  the e ff ic ie n c y  of the chem istry procedure. The 

y ie ld  was ca lcu la ted  by:

Pu-236 y ie ld  = dpm Pu-236 recovered _____
dpm Pu-236 added x  Pu-236  d e c a y  factor

Uranium: The resu lts  of the fluorimetric a n a ly s e s  are pre­

sented  as  milliamps on the Jarrell-A sh  fluorimeter. M illiamps are 

converted to pg U 3 0 g / t o t a l  sample by:

UgO ( p g /  total sample) = ( Ma sample -  Ma b k o . ) x  Cf
% y ie ld  x  a liquot factor

w here: C f " calibration factor from std . ca lib .  curve
% y ie ld  ■ (Ma spike -  Ma b k o .)  x  C f -  (Ma sample -M a  b k q jx  C f

pg U 3 Og sp ik e
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CHAPTER 3 

DATA PRESENTATION

3 .1  DISCUSSION

Tables E,1 through E.13 contain the plutonium and uranium data 

for the P h y s ic a l ,  B io log ica l,  and Quality Control S am p les . Also  

included are counting tim e, y ie ld ,  and rework information. The 

ta b le s  are a summation of all the b i -w e e k ly  reports plus new data 

generated s in c e  the la s t  b i-w e ek ly  report. New data are starred.

A key to the sample types precedes the t a b l e s .

3 .2 BIOLOGICAL DATA

Tables E.5 through E.7 contain the plutonium and uranium data 

for the B io logica l s a m p le s , Tables are l is te d  by animal t y p e . The 

data are l is te d  by t i s s u e  type and number. All plutonium v a lu es  

are reported a s  dpm P u -2 3 9 , 2 40 /to ta l  sa m p le . All uranium v a lu es  

are reported a s  |xg U 3 Og total sa m p le . A counting error in dpm 

w a s  a s s ig n e d  ea ch  P u -2 3 9 , 240 value and the data presented in 

orders of m agnitude. The error assignm ent a s  w e l l  a s  the base  

value is  in terms of the given pow er. Pertinent information relative  

to the a n a ly s is  appears in the remarks column . Zero or negative  

va lu es  were included , accompanied by the counting error; but never  

w as the p o s it iv e  numerical value of 'the latter l e s s  than the negative  

v a lu e . In most in s t a n c e s , the s ta t i s t ic a l  precis ion  of the data meet 

requirements se t  by the referee team . In g e n e r a l , most of the y ie ld s  

e x ceed ed  50%. A few sam ples with low y ie ld s  were either reworked
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or counted for longer periods to assure  good s ta t is t ic a l  accuracy .  

Uranium data were derived from 10% aliquots and are l is te d  opposite  

the P u -2 3 9 , 240 value  for a g iven sa m p le .

The dog and sh eep  data are given for the Double Tracks or Clean Slate 

II even ts  » the burro on Double Tracks only. Since exact  animal lo c a ­

tion w as not a v a i la b le , no attempt w as  made to correlate laboratory 

analytica l data with f ie ld  information. Comparisons were made 

among t i s s u e  t y p e s , metabolism s a m p le s , a n im a ls , and even ts  for 

Pu and U content a s  fo llow s:

(1) Dog T i s s u e s : M ost of the Pu w as concentrated in the G .I .

Tract, lu n g , tra ch ea , and nasal m u cosa . On the a v e r a g e , the G .I .

2Tract w as  a factor of approximately 10 greater than any of the other 

three t i s s u e s  . The a c t iv i ty  in the four t i s s u e s  ranged from <  1 to 1 .63  

X 10^ dpm. The U concentration in most t i s s u e s  w a s  l e s s  than 1 jxg 

per sample and showed l it t le  tendency to fo llow  the Pu. For exam p le , 

the t is s u e  with the h ighest  U v a lu e , 2 .88 p g in the lung of Animal 

1020, contained only  3 .3 6  dpm of Pu.

(2) Sheep T issu e s;  The Pu w as found principally  in the tra­

chea  , G .I .  Tract, Lung^and N asal M u cosa . In g e n e r a l , where the 

Pu w as  distributed among th ese  t i s s u e s , it w a s  divided fairly  

eq u a lly .  H ow ever , more of the lung sam ples contained  appreciable

amounts of Pu. Activity v a lu es  in the sheep  t i s s u e s  mentioned

2
ranged from <. 1 to 5 .4 5  x 10 . Similarly to the dog s a m p le s . U c o n ­

centration w a s  u su a lly  l e s s  than 1 pg and did not n e c e ssa r i ly  fo l ­

low the Pu. The t i s s u e s  of three sa m p le s ,  2050 , 2052 , 2127, 

were the h ighest  in uranium but low in plutonium.
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t m r n e m k i

(3) Burro T i s s u e s : M ost of the Pu w as  concentrated in the  

lungSjfaut appreciable amounts were detected  in some l iv er ,  hilar 

n o d e , and G .I .  tract sam p les .  Also one b o n e , k idney, and tra­

chea  showed appreciable Pu. The lung-to4iver ratio ranged from 

near unity in a few sam ples to 55 in Sample 3043 . Very few  uran­

ium a n a ly s e s  were run on burro t i s s u e s . All were l e s s  than 1 pig.

(4) M etabolism  s a m p le s : All the a n a ly s e s  in th is  category  

were performed on sh eep  e l im in a t io n s . Most o f  the metabolism  

data showed high values ■ re la tive  to the animal t i s s u e s . The data 

ranged from approximately 10^ to 10^ dpm per sam p le .  Neither  

urine nor f e c e s  v a lu es  n e c e ssa r i ly  dominated the Pu content of

a given animal sa m p le . Uranium a n a ly ses  were not required of  

metabolism s a m p le s .

(5) Animals: The G .I .  tract of the dog sam ples  and burro 

lungs dominated the Pu content of a ll  animal t i s s u e s .  Uranium 

data was too low, in most I n s ta n c e s , to make a s ign if ican t  compari­

son among an im als .  Average v a lu e s  for t i s s u e s  contain ing the  

largest  amounts of Pu are g iven  below in Table 3.1 in dpm per sa m p le ,

(5) Event: Only three sh eep  lung sam ples from C lean Slate U 

contained appreciable  amounts of Pu. All other large v a lu e s  were  

in Double Tracks data.

3 .3  PHYSICAL DATA

Tables E .l  through E .4 contain the plutonium and uranium data for 

the physica l sa m p le s .  Tables are l is te d  by e v e n t .  The data are 

l i s t e d  by sample position in the t e s t  pattern with corresponding
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TABLE 3.1 ANIMAL TISSUES V/ITH GREATEST Pu CONTENT

2 . 4 X
0 *

1 0 2 . 2 X l o i * 1 . 7  X 1 0 ^ *

2 . 7 X
3

1 0 2 . 4 X 1 0 ^
1 *

3 . 2  X  1 0 ^

9 . 8 X 1 0 ^ 1 . 6 X 1 0 ^ *

Sheep Burro
Bone 2 .0  X  10

Kidney 3 .  6 x  10^*

Liver 5 .3  x  10^

Lung 4 . 8  X 10^ 9 .0  x l o ’- 5 .5 2  x  10^

Hilar Node 5 .6  x  10^*

Trachea 

G .I .  Tract 

N asal M ucosa

* Based on one or two a n a ly s e s  on ly .  All other v a lu e s  average of  
several a n a l y s e s .

TLW c o lle c t io n  and a n a ly s is  number. Pretest and off s i t e  data ap ­

pear at the end of each  ta b le .  The statements concerning data re­

porting and counting prec is ion  under the previous sec t io n  apply to 

the physica l data . Yields were rarely below 60% ex c ep t  for a few  

sam ples  with heavy dirt. Uranium a n a ly ses  were performed on 

aliquots  to 10% of the sam ple and are l is ted  opposite  their Pu-239,

240 counterparts. Pertinent information relative to the a n a ly s is  is  

foo tnoted . The ratio of P u -239 , 240 by radiochem ical a n a ly s is  to 

the fie ld  monitor value  is  g iven  in the la s t  colum n. To be m eaning­

fu l,  any radiochem ical or f ie ld  monitor value from 0 -to - l  dpm /total  

sample w a s  arbitrarily a s s ig n e d  a l-*dpm value for the ratio c a lc u ­

la tion . In such in s t a n c e s , the ratio w as  preceded w ith  a computer  

approximate sign (GA).

The f ie ld  p os it ion s  o f  physica l sam ples were w e l l  documented  

and an attempt w a s  made to correlate some of the data by event a s  follows;Jf
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(1) Doubletracks: In generai',deposltlon contours determined  

from radiochem ical a n a ly s e s  of aluminum c o lle c to r s  and deposition  

f ilm s agreed with those  e s ta b l ish ed  by alpha f ie ld  su r v e y s . A mod­

erate amount of a c tiv ity  w a s  d e tec te d ,  however, ou ts ide  the contour  

o f  the P and R arcs a s  far a s  Station 068 on the right s id e .  The 

C a se l la  and Andersen d isc  numbers showed mixed results with regard 

to their Internal s y s te m . In some in s ta n c e s , the plutonium content  

d e c r e a se s  progressive ly  with s u c c e s s iv e  s ta g e s ,  but often the s e c ­

ond and third s ta g e s  have v a lu e s  higher than the f ir s t .  Uranium~to— 

plutonium ratios were somewhat erratic and were higher than expected  

The uranium content d oes  not fo llow  the plutonium In many c a s e s ,  

particularly In v a lu e s  from far out arc lo c a t io n s . R adlochem ical-to-  

f le ld  monitor plutonium ratios were within a factor of unity In g e n ­

eral with deviation orders of magnitude In either direction for many 

a n a ly s e s .  Particularly noticeable were the high ratios o f  some alum­

inum co lle c to r s  and deposition  f i lm s .

(2) Clean Slate I ; D eposition  contours were determined from 

deposition  films and agreed In general with contours from alpha sur­

vey  rea d in g s . Moderate ac t iv i ty  appeared outs ide  the contour on 

Arc H as  far a s  Stations 024 on the left  and 038 on the r igh t . The 

C a s e l la ' s  and Andersen's showed most of the activ ity  to be c o n c e n ­

trated In the first Impactor s tage  fo llow ed by a d ecrease  of ac tiv ity  

with s u c c e s s iv e  s t a g e s . Uranlum-to-plutonlum ratios were erratic^ 

but^ln general,  lower than those  In the Double Tracks event. Radio- 

chem lca l-to -f le ld  monitor plutonium ratios were u sua lly  within a 

factor of unity . A few  §gcep tlon s  were apparent^but orders of
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magnitude d e v ia tio n s  w ere  much l e ^ ^ ^ ^ u e n t  than In Double Tracks.

(3) Clean Slate II: D eposition  contours determined from Arcs  

B to L deposition films and aluminum c o lle c to r s  are c o n s is te n t  with  

alpha survey read in gs.  D eposition  data from Arcs E and F showed 

moderate ac tiv ity  o u ts id e  the contour at sta tions 014 and  090 ,r e s ­

p e c t iv e ly . Activity data from the C a s e l la ' s  and Andersen's resem ­

bled that of the Clean Slate I event. Also_^uranium-to-plutonlum 

ratios  were similar to th o se  of Clean Slate I. R adiochem ical-to -"  

f ie ld  monitor plutonium ratios were similar to Clean Slate I.

(4) Clean Slate III: D eposition  contours were determined  

from Arcs B to L deposition films and were c o n s is te n t  with alpha  

survey rea d in g s . Moderate ac t iv i ty  a p p e a re d  outside  the c o n ­

tour on Arc B as  far a s  Station 100. The C a se l la  and Andersen 

data followed the pattern o f  Clean Slate I and U.

Uranium-to-plutonium ratios  were similar to th ose  of Clean  

Slate I and II. R ad io c h em ic a l-to -f ie ld  monitor plutonium ratios  

w ere c o n s is te n t  within a factor of f ive  of unity, excep t  in Arcs E to 

L and some so il  fract ion s,  both o f  which contained v a lu e s  rang­

ing from 2 to 500.

3 .4  MISCELLANEOUS DATA

E stim ated  Activity Expenditure: Table E.8 con ta in s  a

data l is t in g ,  by arc lo ca t io n ,  of estim ated  plutonium activ ity

lo sse s  of project 2 .8 C "A" s a m p le s . "A" sam ples refer to those  

C a s e l la ' s  and Andersen's w h o se  first and second s ta g e s  were com ­

bined for p a r tic u la te  a n a ly s e s  and later transferred to th is  project 

for radiochemical a n a l y s t s . Therefore, to obtain a better value  for the
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"A" sampleSjeach value In Table E.8 should be added to its  counter­

part In Tables E . l  to E,5.

D is t i l led  Water Samples: Tables E.9 through E . l l  contain the pluton­

ium and uranium data for the d is t i l le d  water sam ples . Tables are l i s ­

ted by event and data by arc lo c a t io n . All Pu va lu es  are g iven  as  

dpm /total sample vo lum e. In g e n e r a l , leach  filtrate v a lu es  d ecreased  

with s u c c e s s iv e  le a c h e s  excep t  for the la s t  leach which spanned a 

greater time period. Particularly in teresting , with resp ect  to pluton­

ium so lu b il i ty ,  are the high va lu e s  for a liquots in which Pu w as  e x ­

tracted at neutral pH. The r e s id u e s  of f ive  g la s s  b o tt le s  in which  

water sam ples were stored were found to contain 1 to 22% of the activ ity  

o f  the original c o n te n ts .

Tracer Standardization: Table E.12 l i s t s  the resu lts  of iso top ic  

dilution and exhaustive  plating a n a ly s e s  of so lu tions containing Pu- 

239 and/or P u -2 3 6 . Good agreement among a n a ly ses  is  apparent 

from the standard deviation co lu m n .

3 .5  CONTROL DATA

Biological: Table E.13 conta ins  Roller Coaster plutonium quality  

control data l is te d  by Rochester c o l le c t io n  number with correspond­

ing TLW a n a ly s is  number. All the data are reported a s  dpm 

P u -2 3 9 , 240 /to ta l  sa m p le . Also included are y ield  and counting  

time for each  a n a l y s i s . The sam ples  were blanks or spiked sam ­

p l e s , and the data indicate  the latter s in c e  few show l e s s  than 

99 dpm /total sa m p le .

Table E.14 contains TLW Internal plutonium and uranium q u a l­

ity  control data l is ted  by TLW a n a ly s is  number and sample t y p e .

All the data, excepting three Pu v a l u e s , are near the detection  

l im its  of the measuring instrument. The base  va lues  for the three
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e x c ep tio n s  show l e s s  than I'cpm and are not considered  s ig n if ica n t .  

Simulated blanks of beef  l iver and hamburger were a n a lyzed , early  

In the program, for plutonium content and found to contain l e s s  

than 1 dpm. The data w a s  not recorded s in ce  it provided l it t le  

u sefu l Information.

P h y s ic a l : Table E.15 contains Roller Coaster plutonium control 

data l is te d  by arc location  with corresponding TLW c o lle c t io n  and 

a n a ly s is  number. All va lu e s  are the resu lts  of Investlgatlon of 

sample allquoting by partial d isso lu tion -extraction  methods or 

a n a ly s e s  of so lu tions  forwarded by the Roller Coaster referee team.  

All the data are reported a s  dpm P u -2 3 9 , 2 40 /to ta l  sample for s o i l  

sam ples  and dpm/ml for s o lu t io n s . Partial d isso lu t ion  would a p ­

pear to a va lid  procedure based  on the sm all amounts of a c tiv ity  

le ft  In the r e s id u e .  The solution ac t iv ity  range from 0 .0 1  to

4 .84 X 10^ dpm /ml.

Table E.16 contains TLW Internal plutonium and uranium qua l­

ity control data l is te d  by TLW a n a ly s is  number and sample t y p e .

All the laboratory blanks were near the detection  lim its of the m ea s ­

uring Instrument. A nalysis  of a sample (previously analyzed  in our 

m a ss  spectrometer) for P u -2 3 9 , 240 con ten t,  using our low  and 

high le v e l  Pu-236 standards, reconfirmed the Pu-236 standardiza­

tion v a l u e s . M ass  spec v a lu e s  are g iven  for comparison in the  

remarks co lu m n .

3 . 5 DATA SUMMATION

Biolog ica l:  Table E.17 con ta in s  a tabulation of a l l  the b lo lo g i-
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c a l  a n a ly s e s .  Data are l is te d  by animal andTtissue typ e . A total  

o f  744 plutonium and 87 uranium a n a ly ses  had been performed at  

the c o n c lu s io n  of the project.

P h y s ic a l ; Table E .18 conta ins a tabulation of a ll  the physica l  

a n a ly s e s .  Data are l is te d  by event and sample typ e . A total of  

2607 plutonium and 598 uranium a n a ly s e s  had been performed at 

the con c lu s io n  of the project.
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CHAPTER 4 

CONCLUSIONS AND LABORATORY RESULTS

4. 1 CONCLUSIONS

The co n c lu sio n s on the data generated in 5 ,2 / 5 .  3b projects are 

lim ited  to sam ple p ro cessin g  and surface in sp ectio n  of the r e su lts , 

s in c e , in regard to the latter, it is  the function of the evalu ation  

team to interpret the s ig n if ic a n c e  of the data. The foil owing are 

ap p licab le  to our projects:

(1) All sam ples rece ived  for a n a ly s is  have been inventoried  

and accounted  for.

(2) Adequate procedures for sam ple p ro cessin g  and accurate  

a n a ly s is  were d evelop ed .

(3) F a c ilit ie s  and personnel w ere fu lly  u tilized  to m aintain  

the d esired  production sch ed u le .

(4) The requirem ents of the referee team were not unduly r e s ­

tric tive  and have been met in m ost in s ta n c e s .

(5) Tracer techn iqu es w ere em ployed and found to be highly  

sa tis fa c to r y .

(6) M ost of the plutonium in the t is s u e  b io lo g ica l sam ples

w as concentrated in the G. I. T racts of the dogs and lungs of the

burros. M etabolism  sam p les from sh eep  elim in ation s ranged from  

1 4approxim ately 10 to 10 dpm per sam ple.

(7) Double Tracks animals showed higher Pu content than C lean
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Slate II a n im a ls . Only three sheep  lung sam p les from C lean Slate H 

conta ined  appreciab le amounts o f plutonium .

(8) Plutonium data of the p h ysica l sam p les Is fairly c o n s is t ­

ent w ith  that o f alpha fie ld  surveys and f ie ld  monitor v a lu es  w ith  

some d ev ia tio n s n oted .

(9) Uranium v a lu e s  are erratic In som e in sta n c e s  and do not 

n e c e ssa r ily  fo llow  the plutonium v a lu e s .

(10) C a se lla  and Andersen sam p les are fa irly  c o n s is te n t in

show ing an a c tiv ity  d ecrease  w ith s u c c e s s iv e  s t a g e s . D ev iations  

are o c c a s io n a lly  noted in the secon d  and third s ta g e s  where v a lu es  

are higher than ex p e c te d .

4 .2  LABORATORY RESULTS

The r e su lts  l is te d  below  pertain to our laboratory experim ent 

w ith  the b io lo g ic a l and physica l sa m p le s . Several improvements 

were made and others are su g g e ste d .

(1) B io log ica l sam ples were d ifficu lt to  id en tify  s in ce  flu id s  

from the anim al had often obscured the w riting on the paper-type  

t a g . The sam ple should be doubly wrapped in poly bags by sea lin g  

the sam ple in one bag and covering w ith  another. The ou tsid e  bag 

should then be la b e led  with a Dymo punch. The double bag would  

a lso  prevent sam p les from freezing togeth er , n e c e ss ita t in g  com plete  

thawing before p rocessin g .

(2) M any of the sam ples were heavy in iron content and a rap­

id method for rem oving this elem ent w as needed . Experiments with  

a nitrated io n -ex ch a n g e  column resu lted  in a procedure superior to 

nexone extraction  in a ll p h a ses .
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(3) The large b io lo g ic a l sam ples usuail^  required a lengthy  

thawing period before they could be cut, even  w ith an e le c tr ic  kn ife.

It is  d esirab le  to e lim inate the thawing p ro cess  en tire ly  s in ce  it con ­

sum es an a n a ly s t ’s t im e ; a sp e c ia l heating setup  is  required, spread 

of contam ination is  a r isk , and overpowering odors d eve lop . An e le c ­

tr ica lly  heated knife is  now on the market and a il reports in d icate  it 

would cut the frozen sam p les e a s ily .

(4) The urine sam p les were c o lle c te d  on Kimpa(^which con ­

tained large amounts of dirt. The dirt seem s to have an a ffin ity  for 

the plutonium in the urine, and extraction  procedures had to be em ­

ployed to obtain a good y ie ld . A method of c o lle c tio n  to  elim inate  

the dirt would be d e s ir a b le .

(5) Several sam p les had to be reworked to obtain better y ie ld s .  

At fir st, a ll the ta ilin g s  were scaven ged  for m issin g  plutonium; how ­

ever, exp erien ce  show ed 95% of th is a c tiv ity  w as a lw ays in the 

aqueous discard of the first extraction . It is  not econ om ica lly  f e a s ­

ib le  to spend time scrounging for the remaining 5%.

(6) The b io lo g ic a l sam p les occupied  re la tiv e ly  large amounts 

of sp ace  and had to be kept in a frozen s ta te  over a long period of 

tim e. An o v e r s iz ed , w a lk -in  freezer, adequately  lig h ted , is  recom ­

m ended for e a sy  a c c e s s  to  sam ples and seq u en tia l handling.

(7) Fluorim etric a n a ly s is  for uranium may be performed d irectly  

on the d is so lv e d  sam ple. H ow ever, exp erien ce  has shown quench­

ing occurs if the sam ple is  not chem ica lly  pure. Three extractions  

at the start, to remove interfering io n s , is recom m ended.
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(8) Uranium, as plutonium, is  lo s t  during chem ical p rocessin g  

and should be y ie ld ed . U se  of U -233 tracer, or analysis^ in  d u p li-  

cate  with one part contain ing a sp ike of uranium standard is  su g ­

g e s te d . The latter w as em ployed in th is  project.

(9) Acid d is so lu tio n s  in large volum e are extrem ely corrosive  

to a ll types of m etal hoods and exhaust sy ste m s. Even coating  the 

m etal w ith an acid  resis ta n t paint is  only a temporary cure. Several 

other types of hoods and blow ers have been in v estig a ted  s in c e  the 

start of the project, and a polypropylene system  w ith an internal 

scrubber appears to offer the b est perform ance. R esista n ce  to  nor­

mal hot p late tem peratures and a ll a c id s , includ ing HCIO , is  touted  

by vendors of th e se  hoods and b low ers. The scrubber system  is

needed to remove noxious acid  fumes and to  w ash  out p oten tia lly  e x ­

p lo s iv e  c o lle c t io n s  of nitrate and perchlorate- du st m ixtures. A

m ovable sa fe ty  sh ie ld  should be in sta lled  in each  hood, w ith above

normal v en tila tio n , to remove the cop ious q u an tities of acid  fumes 

being generated.

(10) Near the midpoint of the project a computer program w as d e ­

velop ed  to incorporate additional information such  a s  sam p les , y ie ld s ,  

counting tim es, e tc . This method of reporting provided for rapid trans- 

scrip tion  of new data to tabular form, reducing the d e la y s  of typing, 

proofreading, and copying. It is  recommended to in stitu te  the com­

puter program at the start to sa v e  the typing effort.

(11) The bonus b en efit of the cupferron -  CHCl^ portion of 

partial d isso lu tio n  procedures may be its  ap p lication  to w ater and 

urine a n a ly ses  .The cupferron -  CHCl^ extraction  process,prim arily  in­

dependent of sam ple pH, may be the b e st  method for determ ining so lu ­

b le plutonium content of a w a ter -a lg a e-d ir t so lu tion .
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(12) The q u ality  of the plated sam ple is  extrem ely  important to  

the v a lid ity  of the data , A plate w hich  has a scum  on it , i s  bent, 

scorch ed , or scratch ed  may d istort the alpha spectrum  to a point where 

the resu lts  are m arginal. In addition to the rad iochem ical purification  

techn iques m entioned earlier , it w as determ ined that good p late qual­

ity  m ost often resu lted  from proper flam ing. The p la te  should  be thor­

oughly w ashed  w ith  triple d is t i lle d  H2 O and flam ed at h igh temperature 

over a F isch er  burner for two m inutes and the p ro cess  repeated  once. 

Flaming w ith  m ethanol is  not desirableness it  w ill som etim es produce 

p la tes w ith a w h ite  scum .

(13) D isso lu tio n  o f the b io lo g ic a l sam ples a s  rapidly a s  p o s­

s ib le  is  recom m ended s in c e  freezer failure is  a lw ays a p o s s ib il ity .  

Sam ples can be stored  for purification at a later d a te .

(14) In future projects o f th is  ty p e , it might be exp ed ien t to 

an a lyze  b io lo g ic a l sam p les in order o f anim al number and p h y si­

c a l  sam ples by arc lo c a t io n . This should reduce the nany man 

hours that w ere expended  in c r o ss  referencing anim al numbers and 

arc lo ca tio n s  w ith  TLW fie ld  and a n a ly s is  num bers.

(15) Near the end o f the project an opportunity a rose  to  com ­

pare plutonium spectra o f platinum w ith  sta in le ss -s te e l-m o u n ted  

sa m p le s . Two hundred s ta in le s s  s te e l  plutonium mounts w ere  

cou n ted , u sin g  co llim ation  and a plutonium standard mounted on 

s t a in le s s . In g en era l, the s ta in le s s  mounts show ed w e ll defined  

peaks but a broader b a se ,in d ica tin g  a lo s s  of r e so lu t io n . A lso , 

the Pu-236 and Pu-239 alpha peaks o f the s ta in le s s  sam p les o c ­

curred at a low er en ergy , show ing a 3 to 7 channel shift downward 

for each  iso to p e .
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;urement in the r a d id ^ ^ p i(16) The fin a l m easurem ent in the r a d l6 c n » ic a l  a n a ly s is  

for Pu-239 is  taken from the alpha spectrum o f  the e le c tr o d e p o s i­

ted  sa m p le . The sam ple Pu-239 and Pu-238 a c tiv ity  m ust be

m atched to the Pu-236 tracer to  prevent interference betw een  

p ea k s.

In tracer tech n iq u es for Pu-239 a n a ly s is ,  the accuracy  o f the 

resu lts  are only a s  accurate a s  the standardization o f the Pu-236  

tracer . It is  recom m ended that the value of cpm per dpm per unit 

volum e of tracer be accu ra te ly  and p rec ise ly  determ ined, for the 

d etector to be used  in obtain ing alpha spectra of the fin a l sam ple  

p la te s . It is  a ls o  recom m ended that sp e c if ic a tio n s  be s e t  up for 

quality  control and preventative m aintenance procedures for the  

d etector and e lectron ic  equipment; and m ethods o f spectra inter­

pretation . These should be rig id ly  d esign ed  to  a ssu re  good r e so lu ­

tion of the alpha p e a k s . D etector backgrounds should be rigidly  

controlled at a predetermined le v e l  by frequent d etector background 

runs and lim iting the to ta l amount of a c tiv ity  a llow ed  in the d e ­

tector . Recounting or rework of the sam ple should be d o n e , a s  

required, to  adhere to  the s p e c if ic a t io n s .
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APPENDDI A
DETAILED LOCATION OF PHYSICAL 

STATIONS

2'0" min
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S ection  A-A
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/C en ter  Line of 

S te e l  Arch

6' 0" rad

A

Figure A .l Clean Slate igloos. 
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Figure A.2 Fixed surface instrum ent a rray  (—2,000 to + 2,500 feet).
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Figure A .3 Fixed surface instrument array (+ 2,500 to + 50,000 feet).
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Figure A.4 Movable surface instrument array (+ 2,500 to + 50,000 feet).
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Figure A.5 Movable balloon-supported instrument array.
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Figure A .6 Details of balloon curtain at 2,000-foot radiusl
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Figure A.7 Details of balloon curtain at 13,000-foot radius (never operable).



G Q N F

CURTAIN CONTAINS 
10 BALLOONS AT 3  ̂
INTERVALS

A  CASCADE IMPACTORS - 2  A
—  STICKY CYLINDERS e v e r y  

50 f e e t

DOUBLE TRACKS

700'

> 10 0 0 '

SCALE: FEET

100 0 100 200

350'
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APPENDIX B  
RADIOBIOLOGICAL, RADIOCHEMICAL, AND 
PHYSIOCHEMICAL PROCEDURES FOR PU^^^ 
PU^^ , AND URANIUM IN VARIOUS SAMPLES

P u - 2 3 9  D IS S O L U T IO N  P R O C E D U R E _____________  C A S E L L A ________________
IM P A C T O R  DISC*

1. P l a c e  C a s e l l a  i m p a c t o r  g l a s s  d i s c  in  an a p p r o p r ia t e  s i z e  t e f l o n  b e a k e r  (N o te  a ) .

a .  If the  s a m p l e  m o n i t o r s  < 4 0 0 0  a lp h a  c p m ,  add  P u - 2 3 6  t r a c e r  a l iq u o t  

b e f o r e  a d d in g  s a m p l e .  If > 4 0 0 0  a lp h a  c p m ,  th e  d i s s o l u t i o n  i s  

d on e  t r a c e r  f r e e ,  the  s o lu t io n  d i lu te d  to  an a c c u r a t e  v o lu m e  to  

o b ta in  a f i n a l  a c i d i t y  o f  6 N H N O 3 , a s m a l l  a l iq u o t  i s  p ip e t t e d  in to  a 

4 0 m l  c e n t r i f u g e  c o n e ,  and  an a p p r o p r ia t e  a m o u n t  o f  t r a c e r  i s  a d d e d .

2 . A d d  e n o u g h  f u m in g  H N O 3  to  w e t  a l l  o f  the  s a m p l e .  H e a t  on a h ot  p la te  

u n t i l  the s a m p l e  h a s  d i s s o l v e d .

3. R e m o v e  f r o m  h o t  p la t e  an d  ad d  a b o u t  6  m l  78 p e rcen t  H C IO 4  fo r  e v e r y  

100 m l  fu m in g  H N O 3  a d d e d  in  s t e p  2. H e a t  on  h ot  p la t e  u n t i l  e x o t h e r m i c  

r e a c t i o n  b e g i n s .  R e m o v e  b e a k e r  f r o m  h o t  p la t e  a n d  a l l o w  r e a c t i o n  to  

p r o c e e d ,  c o n t r o l l i n g  it  b y  the  a d d it io n  o f  1 to 10 m l  p o r t i o n s  o f  fu m in g  H N O 3 , 

p o u r in g  a c id  c a r e f u l l y  d o w n  w a l l  o f  b e a k e r  (n o te  b ) .

b. A t  t i m e s  th e  r e a c t i o n  c e a s e s  and  the  s o l u t i o n  t u r n s  b la c k .  T h is  i s  

c a u s e d  by  th e  s u p p ly  o f  fu m in g  H N O 3  b e c o m i n g  e x h a u s t e d  and i s  

r e m e d i e d  b y  a d d i t io n  o f  m o r e  a c id .

4 .  R e m o v e  the  g l a s s  d i s c  w i t h  t e f lo n  f o r c e p s  an d  r i n s e  w i t h  IN  HNO^—

1 N HF a d d in g  w a s h i n g s  to  t e f lo n  b e a k e r  (n o te  c ) .

c .  If a w h ite  r e s i d u e  r e m a i n s  on th e  d i s c ,  r i n s e  t w i c e  m o r e  w ith  the  

IN  H N Q j-1J9 H F  s o l u t i o n  a d d in g  w a s h i n g s  to  t e f lo n  b e a k e r .  If the

s a m p l e  d o e s  n o t  c o n t a in  a n y  i n s o l u b l e  m a t e r i a l  a t  t h i s  p o in t  o m i t  

s t e p s  5 t h r o u g h  8 .

5 . A d d  10 m l  H F  a n d  e v a p o r a t e  to  w e t  d r y n e s s .  D o  n o t  a l l o w  s a m p l e  to

b ak e  d r y  at a n y  t i m e  d u r in g  th e  p r o c e d u r e .  If s a m p l e  c o n t a in s  a p p r e c i a b l e
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c J N w a l
P R O C E D T I R KP a - 239  DISSOL,UTION P R O C E D U R E   C A S E L L A  (2)________

IM P A C T O R  DISC*

a m o u n t s  o f  d i r t ,  r e p e a t  H F  t r e a t m e n t  a t  l e a s t  o n c e .

6 . A d d  4 m l  s a t u r a t e d  H^BO^ and  b o i l  f o r  3 m i n u t e s .

7 . If r e s i d u e  r e m a i n s ,  w a s h  w i t h  p o r t io n s  o f  w a r m  6 N  HNO^ u n t i l  it  d i s s o l v e s .

8 . T r a n s f e r  a n y  u n d i s s o l v e d  r e s i d u e  to th e  t e f lo n  b e a k e r  q u a n t i t a t iv e ly

w ith  HNO^ w a s h e s  a n d  r e p e a t  s t e p s  5, 6 ^an d  7 .

9 .  T r a n s f e r  th e  s o l u t i o n  to a  4 0 - m l  c e n t r i f u g e  c o n e  a n d  p r o c e e d  w ith  s t e p

1 P u - 239  P u r i f i c a t i o n  P r o c e d u r e .

* If u r a n iu m  a n a l y s i s  i s  r e q u i r e d ,  t r a n s f e r  the  s a m p l e ,  a f t e r  d i s s o l u t i o n ,  
in to  an a p p r o p r ia t e  v o l u m e t r i c  f l a s k  an d  d i lu te  c a r e f u l l y  to th e  m a r k  w ith  

P ip e t  an a p p r o p r ia t e  a l iq u o t  in to  a c e n t r i f u g e  c o n e  a n d  s a v e  f o r  
u r a n iu m  a n a l y s i s . E v a p o r a t e  the  r e m a i n d e r  o f  the  v o l u m e t r i c  s o lu t io n  to 
lo w  v o lu m e ,  t r a n s f e r  to  a  4 0 - m l  c e n t r i f u g e  c o n e ,  a n d  p r o c e e d  w ith  s t e p  1 
P u - 239 P u r i f i c a t i o n  P r o c e d u r e .
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F I L T E R *

1. P l a c e  th e  s a m p l e  o r  a l iq u o t  in  a  s u i t a b l y  s i z e d  p y r e x  b e a k e r  (note a) 

o r  t e f l o n  b e a k e r  i f  s a m p l e  i s  s m a l l .

a .  K th e  s a m p l e  m o n i t o r s  <  4 0 0 0  a lp h a  c p m ,  a d d  P u - 2 3 6  t r a c e r  

a l iq u o t  b e f o r e  a d d in g  s a m p l e .  If > 4 0 0 0  a lp h a  c p m ,  the  d i s ­

s o l u t i o n  i s  d o n e  t r a c e r  f r e e ,  th e  s o l u t i o n  d i lu t e d  to an a c c u r a t e  

v o l u m e  to o b t a in  a  f i n a l  a c i d i t y  o f  6N  H N O ^ a  s m a l l  a l iq u o t  i s  

p i p e t t e d  in to  a  40  m l  c e n t r i f u g e  c o n e ,  a n d  an a p p r o p r ia t e  a m o u n t  

o f  t r a c e r  i s  a d d e d .

2. A d d  e n o u g h  f u m in g  H N O ^ to w e t  a l l  o f  th e  s a m p l e .  H e a t  o n  a  h o t  p la te

u n t i l  th e  s a m p l e  h a s  d i s s o l v e d .

3. R e m o v e  a n d  a d d  a b o u t  10 m l  7 8  p e r c e n t  H CIO ^ f o r  e v e r y  100 m l  fu m in g

HNO^ a d d e d  in  s t e p  2 .  H e a t  o n  h o t  p la te  u n t i l  a n  e x o t h e r m i c  r e a c t i o n
b e g i n s .  R e m o v e  b e a k e r  f r o m  h o t  p la te  an d  a l l o w  r e a c t i o n  to  p r o c e e d ,  

c o n t r o l l i n g  i t  b y  th e  a d d i t io n  of 1  to  1 0  m l portions o f  f u m in g  H N O ^ , p o u r in g  

a c i d  c a r e f u l l y  d o w n  w a l l  o f  b e a k e r  (n o te  b).

b . A t  t i m e s  th e  r e a c t i o n  c e a s e s  a n d  th e  s o l u t i o n  tu r n s  b la c k .  T h is  

i s  c a u s e d  b y  th e  s u p p ly  o f  f u m in g  H N O ^ b e c o m i n g  e x h a u s t e d  an d  

i s  r e m e d i e d  b y  a d d i t io n  o f  m o r e  a c id .

4 .  T r a n s f e r  th e  c o n t e n t s  o f  th e  b e a k e r  to a  t e f l o n  b e a k e r  (n o te  c )  b y  m e a n s  

o f  a  t r a n s f e r  p i p e t .  W a s h  the  b e a k e r  w ith  s e v e r a l  6 N  H N O ^ w a s h e s ,  

s c r u b b in g  th e  s i d e s  a n d  b o t t o m  w ith  a  p o l y e t h y l e n e  p o l i c e m a n .  P e r f o r m  

at l e a s t  tw o  w a s h e s  w i th  3 - m l  a l iq u o t s  o f  IN  H N O ^ -  I N  H F .

c .  If  s t a r t e d  in  t e f lo n ,  o m i t  s t e p  4 but a d d  a  f e w  m l  HNO^- If the  

s a m p l e  d o e s  n o t  c o n t a in  a n y  i n s o l u b l e  m a t e r i a l  a t  t h i s  p o in t ,  

o m i t  s t e p s  5 t h r o u g h  8 .

5 .  A d d  10 m l  H F  a n d  e v a p o r a t e  to w e t  d r y n e s s . D o n ot  a l l o w  s a m p l e  to 

b a k e  d r y  a t  a n y  t i m e  d u r in g  th e  p r o c e d u r e .  If  s a m p l e  c o n t a in s  a p p r e c i a b l e  

a m o u n ts  o f  d ir t ,  r e p e a t  H F  t r e a t m e n t  a t  l e a s t  o n c e .

6 . A d d  4  m l  s a t u r a t e d  H ^ B O ^  a n d  8  m l  HNO^ a n d  b o i l  f o r  3 m i n u t e s .

7 .  If r e s i d u e  r e m a i n s ,  w a s h  w i th  p o r t io n s  o f  w a r m  6  N  H N O ^ u n t i l  i t  d i s s o l v e s .

CO^FI
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FILTER

8 . T r a n s f e r  a n y  u n d i s s o l v e d  r e s i d u e  to  the  t e f l o n  b e a k e r  q u a n t i t a t iv e ly  

w ith  H NO^ w a s h e s  a n d  r e p e a t  s t e p s  5, 6 , a n d  7 .

9 .  T r a n s f e r  th e  s o l u t i o n  to  a  4 0 - m l  c e n t r i f u g e  c o n e  and p r o c e e d  w ith  s t e p  1 
P u - 2 3 9  P u r i f i c a t i o n  P r o c e d u r e .

*  If u r a n iu m  a n a l y s i s  i s  r e q u i r e d ,  t r a n s f e r  the  s a m p l e ,  a f t e r  d i s s o l u t i o n ,  in to  

a n  a p p r o p r ia t e  v o l u m e t r i c  f l a s k  a n d  d i lu te  c a r e f u l l y  to  th e  m a r k  w i th  H ^ O .

P ip e t  an  a p p r o p r ia t e  a l iq u o t  in to  a  c e n t r i f u g e  c o n e  a n d  s a v e  f o r  u r a n iu m  a n a l y s i s .  

E v a p o r a t e  th e  r e m a i n d e r  o f  th e  v o l u m e t r i c  s o l u t i o n  to  l o w  v o l u m e ,  t r a n s f e r  to  a  

4 0 - m l  c e n t r i f u g e  c o n e ,  a n d  p r o c e e d  w ith  s t e p  1 P u -2 3 9  P u r i f i c a t i o n  P r o c e d u r e .
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SAM PJLER DISC*

1. P l a c e  A n d e r s e n  s a m p l e r  g l a s s  d i s c  in  an a p p r o p r ia t e  s i z e  t e f l o n  b e a k e r  

(N o te  a ) .

a .  If th e  s a m p l e  m o n i t o r s  <C.4000 a lp h a  c p m ,  a d d  P u - 2 3 9  t r a c e r  a l iq u o t  

b e f o r e  a d d in g  s a m p l e . If ^ 4 0 0 0  a lp h a  c p m ,  th e  d i s s o l u t i o n  i s  done  

t r a c e r  f r e e ,  th e  s o l u t i o n  d i lu t e d  to an  a c c u r a t e  v o l u m e  to o b ta in

a  f in a l  a c i d i t y  o f  H N O ^, a  s m a l l  a l iq u o t  i s  p i p e t t e d  in to  a  4 0 - m l  

c e n t r i f u g e  c o n e ,  a n d  a n  a p p r o p r ia t e  a m o u n t  o f  t r a c e r  i s  a d d e d .

2. A d d  e no ugh f u m in g  H NO^ to  w e t  a l l  o f  the  s a m p l e .  H e a t  o n  a  h o t  p la te  

u n t i l  th e  s a m p l e  h a s  d i s s o l v e d .

3. R e m o v e  f r o m  h o t  p la te  a n d  a d d  a b o u t  6  m l  78  p ercen t  H C IO ^ f o r  e v e r y

1 0 0 - m l  fu m in g  HNO^ a d d e d  i n  s t e p  2. H e a t  on  h o t  p la t e  u n t i l  e x o t h e r m i c

r e a c t i o n  b e g i n s . R e m o v e  b e a k e r  f r o m  h o t  p la te  a n d  a l l o w  r e a c t i o n  to 

p r o c e e d ,  c o n t r o l l i n g  i t  by  th e  a d d i t io n  of 1 to 10 m l p ortions  o f  f u m in g  HNO^,  

p o u r in g  a c i d  c a r e f u l l y  d o w n  w a l l  o f  b e a k e r  (note  b ) .

b . A t  t i m e s  th e  r e a c t i o n  c e a s e s  a n d  the  s o l u t i o n  tu r n s  b la c k .  T h is  i s  

c a u s e d  by  th e  s u p p l y  o f  f u m in g  HNO^ b e c o m i n g  e x h a u s t e d  a n d  i s  

r e m e d i e d  by  a d d i t io n  o f  m o r e  a c id .

4 .  R e m o v e  the  g l a s s  d i s c  w i th  t e f l o n  f o r c e p s  an d  r i n s e  w ith  IN  H N O ^ -

1 ^  H F  a d d in g  w a s h i n g s  to  t e f l o n  b e a k e r  ( n o te  c ) .

c .  If a  w h ite  r e s i d u e  r e m a i n s  on  the  d i s c ,  r i n s e  t w i c e  m o r e  w ith  the  

IN  HNO^ - I N  H F  s o l u t i o n  a d d in g  w a s h i n g s  to t e f l o n  b e a k e r . If the  

s a m p l e  d o e s  not c o n t a i n  a n y  i n s o l u b l e  m a t e r i a l  a t  t h i s  p o in t  o m i t  

s t e p s  5 th r o u g h  8 .

5 . A d d  10**ml H F  an d  e v a p o r a t e  to w e t  d r y n e s s . Do not a l l o w  s a m p l e  to 

b a k e  d r y  a t  a n y  t i m e  d u r in g  th e  p r o c e d u r e . If s a m p l e  c o n t a i n s  a p p r e c i a b l e  

a m o u n t s  o f  d ir t ,  r e p e a t  H F  t r e a t m e n t  at  l e a s t  o n c e .

6 . A d d  4 m l  s a t u r a t e d  H ^B O ^ a n d  8  m l  H NO^ and  b o i l  f o r  t h r e e  m i n u t e s .

7 .  If r e s i d u e  r e m a i n s ,  w a s h  w ith  p o r t i o n s  o f  w a r m  A q u a  R e g i a  u n t i l  i t  d i s s o l v e s .

C O N F I D E m M L
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s a n Tp l e r  d i s c *

8 . T ra n sfer  a n y  u n d i s s o l v e d  r e s id u e  to  th e  t e f lo n  b e a k e r  q u a n t i t a t i v e l y  w i th  

HNO^ w a s h e s  and r e p e a t  s t e p s  5 ,  6 , and  7.

9. T ra n sfer  th e  s o lu t io n  to  a 4 0  ml c e n t i f u g e  c o n e  and p r o c e e d  w ith  s t e p  1 

P u - 2 3 9  PURIFICATION PROCEDURE .

* If uranium  a n a l y s i s  i s  req u ired ,  t r a n s fe r  th e  s a m p le ,  a f te r  d i s s o l u t i o n ,  in to  
an a p p r o p r ia te  v o lu m e tr ic  f l a s k  and  d ilu te  c a r e f u l ly  to  th e  mark w ith  H ^O . P ip e t  
an a p p r o p r ia te  a l iq u o t  in to  a c e n tr i fu g e  c o n e  and  s a v e  for uranium a n a l y s i s .  E v a p ­
o ra te  th e  rem ain d er  o f  th e  v o lu m e t r ic  s o l u t i o n  to  lo w  v o lu m e ,  tr a n s fe r  to  a 40 -m l  
c e n tr i fu g e  c o n e ,  and p r o c e e d  w ith  s t e p  1 P u - 2 3 9  PURIFICATION PROCEDURE.
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SAMPLER'S'

1. P l a c e  th e  s a m p l e  o r  a l iq u o t  in  a  s u i t a b l y  s i z e d  p y r e x  b e a k e r  (n o te  a)  

o r  t e f l o n  b e a k e r  if. s a m p l e  i s  s m a l l .

a .  If th e  s a m p l e  m o n i t o r s  < 4 0 0 0  a lp h a  c p m , a d d  P u - 2 3 6  t r a c e r  a l i ­

quot  b e f o r e  a d d in g  s a m p l e .  If > 4 0 0 0  a lp h a  c p m ,  th e  d i s s o l u t i o n  

i s  d on e  t r a c e r  f r e e ,  th e  s o l u t i o n  d i lu t e d  to an  a c c u r a t e  v o l u m e  to  

o b ta in  a  f i n a l  a c i d i t y  o f  6 N  H N O 3  a  s m a l l  a l iq u o t  i s  p i p e t t e d  in to  

a  40i-m l c e n t r i f u g e  c o n e ,  a n d  a n  a p p r o p r ia t e  a m o u n t  o f  t r a c e r  i s  

a d d e d .

2 .  A d d  1 / 3  v o lu m e  fu m in g  H N O ^, b o i l  to d r y n e s s ,  an d  c h a r . R e p e a t  u n t i l  

o n ly  s m a l l  a m o u n t  o f  c a r b o n  i s  l e f t  (the s a m p l e  w i l l  d i s s o l v e  but n o t  d e ­

c o m p o s e  in  f u m in g  HNO^)*

3. R e m o v e  f r o m  h o t  p la te  a n d  a d d  a b o u t  6  m l  78  p e r c e n t  H CIO ^ f ° ^  e v e r y

1 0 0 - m l  fu m in g  H N O ^ a d d e d  in  s t e p  2 .  H e a t  on  h o t  p la te  u n t i l  e x o t h e r m i c  

r e a c t i o n  b e g i n s . R e m o v e  b e a k e r  f r o m  h o t  p la te  a n d  a l l o w  r e a c t i o n  to  

p r o c e e d ,  c o n t r o l l i n g  i t  b y  th e  a d d i t io n  o f  1  to 1 0  m l  p o r t i o n s  o f  f u m in g  

H N O ^ / p o u r in g  a c i d  c a r e f u l l y  d o w n  w a l l  o f  b e a k e r  (note b ).

b .  A t  t i m e s  th e  r e a c t i o n  c e a s e s  a n d  the  s o l u t i o n  tu r n s  b l a c k .  T h is  

i s  c a u s e d  by  th e  s u p p ly  o f  f u m in g  H NO^ b e c o m i n g  e x h a u s t e d  an d  

i s  r e m e d i e d  b y  a d d i t io n  o f  m o r e  a c id .

4 .  T r a n s f e r  th e  c o n t e n t s  o f  th e  b e a k e r  to a  t e f lo n  b e a k e r  (note  c )  b y  m e a n s

o f  a  t r a n s f e r  p ip e t .  W a s h  th e  b e a k e r  w i th  s e v e r a l  6 N H N O ^ '^ ^ .sh e s ,  s c r u b ­

b in g  th e  s i d e s  a n d  b o t t o m  w ith  a  p o l y e t h y l e n e  p o l i c e  m a n . . P e r f o r m  at  

l e a s t  tw o  w a s h e s  w ith  3 - m l  a l i q u o t s  o f  IN  H NO^ " 1̂5

c .  If  s t a r t e d  in  t e f lo n ,  o m i t  s t e p  4  but ad d  a f e w  m l  H N O ^- ^  

s a m p l e  d o e s  not c o n t a in  a n y  i n s o l u b l e  m a t e r i a l  at t h i s  p o in t ,  o m i t  

s t e p s  5 th r o u g h  8 .
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S a m p l e r

5. A d d  10 m l  H F  an d  e v a p o r a t e  to  w e t  d r y n e s s .  D o n o t  a l lo w  s a m p l e  to

b a k e  d r y  a t  a n y  t i m e  d u r in g  th e  p r o c e d u r e .  If s a m p l e  c o n t a in s  a p p r e c i a b l e  

a m o u n t s  o f  d i r t ,  r e p e a t  H F  t r e a t m e n t  a t  l e a s t  o n c e .

6 . A d d  4  m l  s a t u r a t e d  H^BO^ an d  8  m l  H N O j  an d  b o i l  f o r  3 m i n u t e s .

7. If  r e s i d u e  r e m a i n s ,  w a s h  w ith  p o r t i o n s  o f  w a r m 6 N HNO 3  u n t i l  i t  d i s s o l v e s .

8 . T r a n s f e r  a n y  u n d i s s o l v e d  r e s i d u e  to  th e  t e f l o n  b e a k e r  q u a n t i t a t iv e ly  

w ith  H NO^ w a s h e s  an d  r e p e a t  s t e p s  5, 6 , an d  7.

9 .  T r a n s f e r  th e  s o l u t i o n  to  a  4 0 - m l  c e n t r i f u g e  c o n e  and  p r o c e e d  w i th  s t e p  

1 Pu~239 P u r i f i c a t i o n  P r o c e d u r e .

* If u r a n iu m  a n a l y s i s  i s  r e q u i r e d ,  t r a n s f e r  th e  s a m p l e ,  a f t e r  d i s s o l u t i o n ,  in to  

an a p p r o p r i a t e  v o l u m e t r i c  f l a s k  and  d i lu t e  c a r e f u l l y  to  th e  m a r k  w ith  H^O.

P i p e t  an a p p r o p r i a t e  a l iq u o t  in to  a c e n t r i f u g e  c o n e  and s a v e  f o r  u r a n iu m  a n a l y s i s .  

E v a p o r a t e  th e  r e m a i n d e r  o f  th e  v o l u m e t r i c  s o l u t i o n  to  lo w  v o l u m e ,  t r a n s f e r  to  a 

4 0 - m l  c e n t r i f u g e  c o n e ,  an d  p r o c e e d  w i th  s t e p  1 P u ”239 P u r i f i c a t i o n  P r o c e d u r e .
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SA M P L E R  *

1. P l a c e  th e  sa u n p le  o r  a l iq u o t  in  a  s u i t a b l y  s i z e d  p y r e x  b e a k e r  (n o te  a)  

o r  t e f l o n  b e a k e r  i f  s a m p l e  i s  s m a l l .

a .  I f  th e  s a m p l e  m o n i to r s  <  4 0 0 0  a lp h a  c p m ,  ad d  P u - 2 3 6  tra cer  

a l iq u o t  b e f o r e  a d d in g  s a m p l e . If > 4 0 0 0  a lp h a  c p m ,  the  d i s ­

s o l u t i o n  i s  d one  t r a c e r  f r e e ,  th e  s o l u t i o n  d i lu t e d  to  a n  a c c u r a t e  

v o l u m e  to o b ta in  a  f i n a l  a c i d i t y  o f  6  N  H NO^ a  s m a l l  a l iq u o t  i s  

p i p e t t e d  in to  a  4 0 - m l  c e n t r i f u g e  c o n e ,  a n d  a n  a p p r o p r ia t e  a m o u n t  

o f  t r a c e r  i s  a d d e d .

2. A d d  1 / 3  v o lu m e  f u m in g  H N O ^ . B o i l  o n  a  h o t  p la t e  to  d r y n e s s  a n d  . c h a r . 

R e p e a t  o n c e  a n d  ta k e  up i n  1 / 3  v o l u m e  f u m in g  HNO^*

3. R e m o v e  f r o m  h o t  p la te  a n d  a d d  a b o u t  1 0  m l  7 8  p e r c e n t  H C I O ^  f o r  

e v e r y  100  m l  f u m in g  HNO^* H e a t  o n  h o t  p la te  u n t i l  an  e x o t h e r m i c  

r e a c t i o n  b e g i n s .  R e m o v e  b e a k e r  f r o m  h o t  p la te  a n d  a l l o w  r e a c t i o n  

to  p r o c e e d ,  c o n t r o l l i n g  i t  b y  the  a d d i t io n  of 1 to 10 m l portions of  

f u m i  ng H N O ^, p o u r in g  a c i d  c a r e f u l l y  d o w n  w a l l  o f  b e a k e r  (n o te  b ) .

b .  A t  t i m e s  th e  r e a c t i o n  c e a s e s  a n d  the  s o l u t i o n  t u r n s  b la c k .

This i s  c a u s e d  b y  th e  s u p p ly  o f  f u m in g  H NO^ b e c o m i n g  

e x h a u s t e d  a n d  c a n  b e  r e m e d i e d  b y  a d d i t io n  o f  m o r e  a c i d .

4 .  A f t e r  th e  r e a c t i o n  h a s  s u b s i d e d ,  a d d  5 m l  H^SO^ a n d  10 m l  HNO^*

B o i l  to w e t  d r y n e s s  a n d  r e p e a t .  T a k e  up w ith  10 m l  f u m in g  H N O ^*  

R e p e a t  th e  e v a p o r a t i o n  a n d  ta k e  up w i t h  a n o t h e r  10 m l  o f  fu m in g  

HNO^* B o i l  s o l u t i o n  to  a p p r o x i m a t e l y  5 m l  (note  c ) .

c .  If  i n s o l u b l e  s u l f a t e s  a r e  p r e s e n t  t r a n s f e r  s o l u t i o n  to  a  

c e n t r i f u g e  c o n e  a n d  c e n t r i f u g e .  S a v e  the  s u p e m a t e  a n d  w a s h  

th e  r e s i d u e  w i t h  6 N  H C 1. A d d  th e  w a s h i n g s  to  th e  s u p e r n a t e .  

D i s c a r d  th e  r e s i d u e .

5 . T r a n s f e r  the c o n t e n t s  o f  th e  b e a k e r  to a  t e f l o n  b e a k e r  (n o te  d) by

m e a n s  o f  a  t r a n s f e r  p ip e t .  W a s h  th e  b e a k e r  w ith  s e v e r a l  6  N  H NO^

w a s h e s ,  s c r u b b i n g  the  s i d e s  a n d  b o t t o m  w ith  a  p o l y e t h y l e n e  p o l i c e m a n .  

P e r f o r m  a t  l e a s t  tw o  w a s h e s  w i th  3 m l  a l iq u o t s  o f  1 N  HNO^ -  IN -H F .
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d. If  s t a r t e d  in  t e f lo n ,  o m i t  s t e p  5 but a d d  a  f e w  m l  HNO^-  

If th e  s a m p l e  d o e s  n ot  c o n t a in  a n y  i n s o l u b l e  m a t e r i a l  at  

th i s  p o in t ,  o m i t  s t e p s  6  th r o u g h  9 .

6 . A d d  10 m l  H F  a n d  e v a p o r a t e  to  w e t  d r y n e s s .  Do not a l l o w  s a m p l e  

to b a k e  d r y  a t  a n y  t i m e  d u r in g  th e  p r o c e d u r e .  If s a m p l e  c o n t a in s  

a p p r e c i a b l e  a m o u n t s  o f  d ir t ,  r e p e a t  H F  t r e a t m e n t  a t  l e a s t  o n c e .

7 .  A d d  4  m l  s a t u r a t e d  H ^BO ^ and 8  m l  H N O ^ a n d  b o i l  f o r  3 m i n u t e s .

8 . If r e s i d u e  r e m a i n s ,  w a s h  w ith  p o r t i o n s  o f  w a r m  6 N  H NO^ u n t i l  i t  

d i s s o l v e s .

9 .  T r a n s f e r  a n y  u n d i s s o l v e d  r e s i d u e  to th e  t e f l o n  b e a k e r  q u a n t i t a t iv e ly  

w ith  H N O ^ w a s h e s  a n d  r e p e a t  s t e p s  6 , a n d  8 .

10 . T r a n s f e r  th e  s o l u t i o n  to a  4 0 - m l  c e n t r i f u g e  c o n e  an d  p r o c e e d  w ith  

s t e p  1 P u -2 3 9  P u r i f i c a t i o n  P r o c e d u r e .

* If u r a n iu m  a n a l y s i s  i s  r e q u i r e d ,  t r a n s f e r  th e  s a m p l e ,  a f t e r  d i s s o l u t i o n ,  

in to  an a p p r o p r i a t e  v o l u m e t r i c  f l a s k  and  d i lu te  c a r e f u l l y  to the  m a r k  w ith  

H^O* P i p e t  a n  a p p r o p r ia t e  a l iq u o t  in to  a  c e n t r i f u g e  c o n e  and s a v e  f o r  

u r a n iu m  a n a l y s i s .  E v a p o r a t e  th e  r e m a i n d e r  o f  th e  v o l u m e t r i c  s o l u t i o n  to 

lo w  v o l u m e ,  t r a n s f e r  to a  4 0 - m l  c e n t r i f u g e  c o n e ,  a n d  p r o c e e d  w ith  s t e p  1 

P u -239  P u r i f i c a t i o n  P r o c e d u r e .

C O N F
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1. P la c e  the sa m p le * o r  a l iq u o t  in  a s u i t a b l y  s i z e d  p y r e x  b e a k e r  (n o te  a)  

o r  t e f lo n  b e a k e r  i f  s a m p l e  i s  s m a l l .

9 .  If th e  s a m p l e  m o n i t o r s  K. 4 0 0 0  a lp h a  c p m ,a d d  Pu-ZBb t r a c e r  a l iq u o t  

b e f o r e  a d d in g  s a m p l e .  If ^ 4 0 0 0  a lp h a  c p m ,  the  d is s o lu t io n  i s  

d o n e  t r a c e r  f r e e ,  th e  s o l u t io n  d i lu t e d  to  an a c c u r a t e  v o l u m e  to  

o b ta in  a f i n a l  a c i d i t y  o f  6 N HNO^ a s m a l l  a l iq u o t  i s  p ip e t t e d  in to  a  

4 0 - m l  c e n t r i fu g e  c o n e ,  and  a n  a p p r o p r ia t e  a m o u n t  o f  t r a c e r  i s  

a d d e d .

2 .  A d d  e n o u g h  fu m in g  HNO^ to  w e t  a l l  o f  th e  s a m p l e .  H e a t  on  a  h ot  p la te  

u n t i l  th e  s a m p l e  h a s  d i s s o l v e d .

3 . R e m o v e  f r o m  h o t  p la t e  an d  ad d  a b o u t  6  m l  78 p e r  c e n t  HCIO^ f o r  e v e ry  

100 m l  f u m in g  HNO^ a d d e d  in  s t e p  2. H e a t  on  h o t  p la t e  u n t i l  e x o t h e r m i c  

r e a c t i o n  b e g i n s .  R e m o v e  b e a k e r  f r o m  h o t  p la t e  an d  a l lo w  r e a c t i o n  to  

p r o c e e d ,  c o n t r o l l i n g  i t  b y  th e  a d d i t io n  o f  1 to 10 m l  p o r t i o n s  o f  fu m in g  H N O 3 , 

p o u r in g  a c i d  c a r e f u l l y  dow n w a l l  o f  b e a k e r  (n o te  b ) .

b .  A t  t i m e s  th e  r e a c t i o n  c e a s e s  an d  th e  s o l u t i o n  tu r n s  b la c k .  T h is  i s  

c a u s e d  b y  th e  s u p p ly  o f  fu m in g  HNO^ b e c o m i n g  e x h a u s t e d  and i s  

r e m e d i e d  b y  a d d i t io n  o f  m o r e  a c i d .

4 .  T r a n s f e r  th e  c o n t e n t s  o f  th e  b e a k e r  to  a t e f lo n  b e a k e r  (n o te  c) b y  m e a n s

o f  a  t r a n s f e r  p i p e t .  W ash  th e  b e a k e r  w ith  s e v e r a l  6H H N O 3 w a s h e s ,  s c r u b b in g  

th e  s i d e s  a n d  b o t t o m  w ith  a p o l y e t h y l e n e  p o l i c e m a n .  P e r f o r m  a t  l e a s t  

tw o  w a s h e s  w i t h  3 m l  a l i q u o t s  o f  1 ^ H N O 3  -  I N  HF.

c .  If  s t a r t e d  in  t e f l o n ,  o m i t  s t e p  4  but ad d  a  f e w  m l  HNO^. If th e  s a m p l e  

d o e s  n o t  c o n t a in  a n y  i n s o l u b l e  m a t e r i a l  a t  t h i s  p o in t ,  o m i t  s t e p s  5 

th r o u g h  8 .

5 . A d d  1 0 - m l  H F  an d  e v a p o r a t e  to w e t  d r y n e s s .  D o  n o t  a l l o w  s a m p l e  to

b a k e  d r y  a t  a n y  t i m e  d u r in g  th e  p r o c e d u r e .  If  s a m p l e  c o n t a in s  a p p r e c i a b l e

C O N TIAL
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axnounts  o f  d ir t ,  r e p e a t  H F  t r e a t m e n t  a t  l e a s t  o  n c e .

6 . A d d  4 m l  s a t u r a t e d  H ^B O ^ an d  8  m l  HNO^ a n d  b o i l  f o r  3 m i n u t e s .

7 .  If r e s i d u e  r e m a i n s ,  w a s h  w ith  p o r t io n s  o f  w a r m  ^  H NO^ u n t i l  i t

d i s s o l v e s .

8 . T r a n s f e r  a n y  u n d i s s o l v e d  r e s i d u e  to th e  t e f lo n  b e a k e r  q u a n t i t a t iv e ly  

w ith  HNO^ w a s h e s  an d  r e p e a t  s t e p s  5, 6 ^a n d  7 .

9 .  T r a n s f e r  the s o l u t i o n  to  a  4 0 - m l  c e n t r i f u g e  c o n e  a n d  p r o c e e d  w ith  s t e p

1 P u - 2 3 9  P u r i f i c a t i o n  P r o c e d u r e .

*If  u r a n iu m  a n a l y s i s  i s  r e q u i r e d ,  t r a n s f e r  th e  s a m p l e ,  a f t e r  d i s s o l u t i o n ,  i n t o  
an  a p p r o p r ia t e  v o l u m e t r i c  f l a s k  an d  d i lu te  c a r e f u l l y  to th e  m a r k  w ith  H^O.
P i p e t  an  a p p r o p r ia t e  a l iq u o t  in to  a  c e n t r i f u g e  c o n e  a n d  s a v e  f o r  u r a n iu m  a n a l y s i s , 
E v a p o r a t e  the  r e m a i n d e r  o f  th e  v o l u m e t r i c  s o l u t i o n  to l o w  v o lu m e ,  t r a n s f e r  to a  
4 0 - m l  c e n t r i f u g e  c o n e ,  a n d  p r o c e e d  w ith  s t e p  1 P u - 2 3 9  P u r i f i c a t i o n  P r o c e d u r e .

* * T h e  s e q u e n t i a l  ta p e  i s  c u t  in to  e q u a l  s e c t i o n s .  In o r d e r  to  m o n i t o r  the v a r io u s  
s e c t i o n s ,  u n r o l l  th e  ta p e  c a r e f u l l y  an d  p a s s  th e  e x p o s e d  s i d e  u n d e r  a  s e n s i t i v e  
la b  d e t e c t o r .  R e c o r d  o n  the  c h e m i c a l  p r o c e s s i n g  f o r m ' a c t i v i t y  l e v e l s  a n d / o r  
p h y s i c a l  s p o t s  on  th e  t a p e .  C u t  th e  ta p e  in to  a p p r o p r ia t e  s e c t i o n s .
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c o l X E U t o r *

1. P l a c e  th e  s a m p l e  o r  a l iq u o t  in  a s u i t a b ly  s i z e d  p y r e x  b e a k e r  (note  a )  o r  

t e f l o n  b e a k e r  i f  s a m p l e  i s  s m a l l .

a .  If the  s a m p l e  m o n i t o r s  < 4 0 0 0  a lp h a  c p m ,  a d d  P u - 2 3 6  t r a c e r  a l i ­

q u ot  b e f o r e  a d d in g  s a m p l e .  If > 4 0 0 0  a lp h a  c p m ,  th e  d i s s o l u t i o n  

i s  d one  t r a c e r  f r e e ,  the  s o l u t i o n  d i lu t e d  to  an  a c c u r a t e  v o l u m e  to  

o b ta in  a  f i n a l  a c i d i t y  o f  6 hT HNO ^. a  s m a l l  a l iq u o t  i s  p ip e t t e d  in to

a  4 0 - m l  c e n t r i f u g e  c o n e  an d  an a p p r o p r i a t e  a m o u n t  o f  t r a c e r  a d d e d .

2. A d d  3 m l  CH OH, i g n i t e ,  a n d  c o v e r  b e a k e r  w i t h  a  s p e e d y  v a p .  A f t e r  b u r n -
3

in g  i s  c o m p l e t e d ,  c o v e r  r e s i d u e  w i th  fu m in g  H N O ^ a n d  b o i l  to w e t  d r y n e s s . 

R e p e a t  th e  f u m in g  H N O ^ -  e v a p o r a t i o n  s t e p .  T a k e  up in  a p p r o x i m a t e l y  

1 / 4  v o lu m e  f u m i  ng H N O ^ .

3 . R e m o v e  a n d  a d d  a b o u t  10 m l  7 8  p e r c e n t  H C IO ^ f o r  e v e r y  100 m l  fu m in g  

H N O o a d d e d  in  s t e p  2 . H e a t  on  h o t  p la te  u n t i l  a n  e x o t h e r m i c  r e a c t i o n  b e -  

g i n s . R e m o v e  b e a k e r  f r o m  h ot  p la te  a n d  a l l o w  r e a c t i o n  to p r o c e e d ,  c o n ­

t r o l l i n g  i t  b y  th e  a d d i t io n  o f  1 to 10 m l  p o r t i o n s  o f  f u m in g  HNO ^. p o u r in g  

a c i d  c a r e f u l l y  d o w n  w a l l  o f  b e a k e r  (n ote  b).

b . A t  t i m e s  th e  r e a c t i o n  c e a s e s  a n d  th e  s o l u t i o n  t u r n s  b la c k .  T h is  i s  

c a u s e d  b y  th e  s u p p l y  o f  f u m in g  H N O 3  b e c o m i n g  e x h a u s t e d  and  i s  

r e m e d i e d  b y  a d d i t io n  o f  m o r e  a c i d ,

4 .  T r a n s f e r  th e  c o n t e n t s  o f  th e  b e a k e r  to a  t e f l o n  b e a k e r  (note  c )  b y  m e a n s

o f  a t r a n s f e r  p i p e t .  W a s h  the  b e a k e r  w i th  s e v e r a l  6 N H NO^ w a s h e s ,  s c r u b ­

b in g  th e  s i d e s  a n d  b o t t o m  w ith  a  p o l y e t h y l e n e  p o l i c e m a n .  P e r f o r m  at  

l e a s t  tw o  w a s h e s  w i t h  3 m l  a l iq u o t s  o f  IN  H N O ^ " IN  H F  a n d  h e a t  o n  h o t  

p la t e .

c .  If  s t a r t e d  in  t e f lo n ,  o m i t  s t e p  4  but  a d d  a  f e w  m l  HNO^* ^  s a m p l e  

d o e s  n o t  c o n t a i n  a n y  i n s o l u b l e  m a t e r i a l  a t  t h i s  p o in t ,  o m i t  s t e p s

5 t h r o u g h  8 .
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5.  A dd  10 m l  H F  a n d  e v a p o r a t e  to w e t  d r y n e s s .  Do not a l l o w  s a m p l e  to

bake d r y a t  a n y  t i m e  d u r in g  the  p r o c e d u r e .  If s a m p l e  c o n t a in s  a p p r e c ia b le  

a m o u n ts  o f  d ir t ,  r e p e a t  H F  t r e a t m e n t  a t  1 e a s t  o n c e .

6 . A dd  4 m l  s a t u r a t e d  H ^B O ^ and  8  m l  HNO^ a n d  b o i l  f o r  3 m i n u t e s .

7 .  If r e s i d u e  r e m a i n s ,  w a s h  w ith  p o r t io n s  o f  w a r m  ^  H N O ^ u.ntil it

d i s s o l v e s .

8 . T r a n s f e r  a n y  u n d i s s o l v e d  r e s i d u e  to  th e  t e f l o n  b e a k e r  q u a n t i t a t iv e ly  

w ith  H NO^ w a s h e s  a n d  r e p e a t  s t e p s  5, 6  a n d  7 .

9 .  T r a n s f e r  th e  s o l u t i o n  to  a  4 0 * m l c e n t r i f u g e  c o n e  a n d  p r o c e e d  w ith  s t e p

1 P u - 2 3 9  P u r i f i c a t i o n  P r o c e d u r e .

* i f  u r a n iu m  a n a l y s i s  i s  r e q u i r e d ,  t r a n s f e r  th e  s a m p l e ,  a f t e r  d i s s o l u t i o n ,  in to  
an a p p r o p r ia t e  v o l u m e t r i c  f l a s k  an d  d i lu te  c a r e f u l l y  to th e  m a r k  w ith  H^O.
P i p e t  an a p p r o p r ia t e  a l iq u o t  in to  a  c e n t r i f u g e  c o n e  a n d  s a v e  f o r  u r a n iu m  a n a l y s i s ,
E v a p o r a t e  the  r e m a i n d e r  o f  th e  v o l u m e t r i c  s o l u t i o n  to  l o w  v o l u m e ,  t r a n s f e r
to a  4 0 - m l  c e n t r i f u g e  c o n e ,  a n d  p r o c e e d  w ith  s t e p  1 P u - 2 3 9  P u r i f i c a t i o n  P r o c e d u r e
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A - F i l t e r e d  A l iq u o t

1. D e t e r m i n e  th e  pH o f  the s a m p l e  w i th  a  B e c k m a n  pH m e t e r .

2. P i p e t  a  2 5 - m l  a l iq u o t  o f  th e  c l e a r  l iq u id  o n to  a  m i l l i p o r e  f i l t e r  and  

a l l o w  th e  s o l u t i o n  to  d r a in  t h o r o u g h ly  in to  a n  a p p r o p r i a t e  c o n t a i n e r .

Do n ot  w a s h  th e  f i l t e r .

3 .  P i p e t  1 m l  o f  th e  f i l t r a t e  in to  a  4 0 - m l  c e n t r i f u g e  c o n e  a n d  s a v e ,  f o r  

the  d e t e r m i n a t i o n  o f  u r a n iu m .

4 . A d d  an  a p p r o p r i a t e  a m o u n t  o f  t r a c e r  to r e m a i n i n g  f i l t r a t e .

5 .  A d d  10 m l  H N O _ a n d  1 m l  H C IO  . a n d  b o i l  to  HGIO . f u m e s .  C o o l  and3 4  4

t r a n s f e r  to  a  4 0 - m l  t u b e .  P r o c e e d  w i th  s t e p  1 o f  P u - 2 3 9  P u r i f i c a t i o n  

P r o c e d u r e .

B - E x t r a c t e d  A l iq u o t

1. S t ir  th e  s a m p l e  a n d  p i p e t  a  r e p r e s e n t a t i v e  2 5 - m l  a l iq u o t  into a  16-ounce  

p l a s t i c  b o t t l e . A d j u s t  th e  pH  s l i g h t l y  w i th  N H ^O H  to  o f f s e t  th e  a c i d i t y  

(6 N  ) o f  th e  t r a c e r  i n  th e  n e x t  s t e p .

2 .  A d d  an  a p p r o p r i a t e  a m o u n t  o f  t r a c e r  to th e  s a m p l e  a l i q u o t .

3 .  P r o c e e d  w i t h  s t e p  1 o f  E x t r a c t i o a  P r o c e d u r e  u s i n g  5 m l  n e u t r a l i z e d  

NH^OH* H C l  a n d  2 5  m l  C H C l^  p o r t io n s  f o r  e x t r a c t i o n s .

C - T o t a l  S a m p le

1. P o u r  s a m p l e  in to  a  l a r g e  t e f l o n  b e a k e r  a n d  w a s h  th e  c o n t a i n e r  w i th

H^O a d d in g  w a s h i n g  to  th e  b e a k e r .  A d d  a n  a p p r o p r i a t e  a m o u n t  o f  

t r a c e r .

89
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P u - 2 3 9  CHEMICAJL P R O C .E D U R E  L IQ U ID  (2)

W A T E R  *

2. B o i l  to  l o w  v o lu m e  a n d  a d d  150  m l  fu m in g  H NO^ a n d  25  m l  H C IO ^.

B o i l  to  H C I O . f u m e s .4

3. A d d  50  m l  f u m in g  H NO^ a n d  10 m l  H F .  B o i l  to lo w  v o l u m e  a n d  add

1 to 2 m l sa t .  H ^B O ^ a n d  10 m l  H N O ^ . B o i l  to  a p p r o x i m a t e l y  5 m l  an d  

t r a n s f e r  to 4 0 - m l  c e n t r i f u g e  c o n e .  P r o c e e d  to s t e p  1  o f  P u - 2 3 9  

P u r i f i c a t i o n  P r o c e d u r e .

D - G l a s s  B o t t l e  D e c o n t a m in a t io n

1. R i n s e  the  c o n t a i n e r  f r o m  P a r t  C, a b o v e ,  t h r e e  t i m e s  w i t h  h o t  A q u a  

R e g i a  a n d  p o u r  th e  w a s h i n g  in to  a  l a r g e  t e f lo n  b e a k e r .

2. R i n s e  the  bottle  w ith  1_N H N O ^ - I N  H F  a d d in g  th e  r i t i s e  to  th e  A q u a  

R e g i a  w a s t e s .  R i n s e  w i t h  H^O a n d  a d d  w a s h e s  to  b e a k e r .

3 .  A d d  an  a p p r o p r ia t e  a m o u n t  o f  t r a c e r ,  th e n  p r o c e e d  w i t h  s t e p  2, p a r t  C 

a b o v e .

E - M i l l i p o r e  F i l t e r

1. R e m o v e  th e  m i l l i p o r e  f i l t e r  f r o m  P a r t  A  a b o v e ,  o r  P a r t  G b e lo w ,  c a r e ­

f u l l y  w ith  f o r c e p s  and  p l a c e  in  a  s m a l l  t e f lo n  b e a k e r .  A d d  an  a p p r o p r ia t e  

a m o u n t  o f  t r a c e r .

2. A d d  75  m l  o f  f u m in g  H NO^ a n d  15 m l  H C IO ^. B o i l  to  H C IO ^ f u m e s  and  

p r o c e e d  w ith  s t e p  3, P a r t  C a b o v e .

F - C e n t r i f u g e  S u pernate

1. S t i r  th e  s a m p l e  a n d  p ip e t  a p p r o x i m a t e l y  25  m l  in to  a  4 0 - m l  c e n t r i f u g e  c o n e .



G O N F ! D E | J I A L
P u -2 3 9  CHEMICAL PROCEDURE LIQUID

WATER

2. C entrifuge and p ipet 1 m l of the supernate onto a la b e lle d  s ta in le ss  

s te e l  d isc  and evap orate  to d r y n e ss  under a heat lam p.

3. P la c e  in m eta l con ta in er  and su b m it for 2 "ff"counting.

G -L ea ch ed  Supernate

1. S tir  the sam p le  and qu ick ly  p ipet a 25—m l a liquot onto a m illip o r e  

f ilte r  and a llow  the su p ern ate  to drain  thoroughly into an appropriate  

co n ta in er .

2. R em ove the f ilte r  w ith fo r c e p s , p lace  in a beaker contain ing  a m e a s ­

ured  volum e of 0. IN H C l. Stir  in term itten tly  for a m ea su r e d  p eriod  

and pour the so lu tion  onto a fr e s h  f ilte r  and ca tch  the f iltr a te  in another  

con ta in er .

3. R epeat step  2 com bin ing f i l t e r s  for me as ured p eriod s up to 48 h o u r s .

4. P ip e t a 250 aliquot fro m  ea ch  filtr a te  fra c tio n  onto a la b e lle d  s ta in le ss  

s te e l  d isc  and evap orate  to d r y n ess  under a h eat lam p.

5. P la c e  in a m eta l co n ta in er  and su b m it for Z'TTcounting.

6 . P ip et a 1—m l aliquot, fro m  s e le c te d  f iltr a te  fr a c t io n s , into a 40-m l 

cen tr ifu g e  cone and sa v e  for  uranium  a n a ly s is .

*If uranium  a n a ly s is  is  req u ired , tr a n sfe r  the sa m p le , a fter  d isso lu tio n , 
into an appropriate  v o lu m etr ic  f la sk  and dilute c a r e fu lly  to the m ark  with  
H^O. P ip e t an appropriate a liq u ot into a cen tr ifu ge cone and sa v e  for  
uranium  a n a ly s is . E vaporate the rem a in d er  of the v o lu m etr ic  so lu tion  to 
low  vo lu m e, tra n sfer  to a 4 0 -m l cen tr ifu g e  cone a n d ^ r o c e e d  w ith  step  1 
P u -2 3 9  P u r ifica tio n  P r o c e d u r e .



f  ■' '
ALUMINUM

Pu-239 DISSOLUTION PROCEDURE ( ^ 5  gm s so il)
c o l l e c t o r  *

1. Add sam p le  to a su itab ly  s iz e d  teflon  beak er (note a). Add 30 m l H F and  

10 m l HNO^j. A fter  in it ia l ex o th er m ic  rea ctio n  has c e a se d , b o il to d ryn ess  

(or until sp a tter in g  s ta r ts ) .
23Sa . If the sam p le  m on itors  4000 alpha cpm , add Pu tr a c e r  aliquot 

b efo re  adding sa m p le . If '> 4 0 0 0  alpha cpm , the d isso lu tio n  is  

done tr a c e r  f r e e ,  the so lu tion  d ilu ted  to an accu rate  vo lu m e to 

obtain  a fin a l a c id ity  of bNHNO^ a sm a ll  a liquot is  p ip etted  into  a 

40 -m l cen tr ifu ge con e, and an app rop riate  am ount of tr a c e r  is  

added.

2. R ep eat H F trea tm en t until no change in  the sam p le  crud is  p e r c e iv e d .

3. Add 30 m l HCIO^, 10 m l HNO3 , and 10 m l H F. B o il to stron g  fu m es  

of HCIO^. R em ove from  hot p la te  and co o l.

4 . R in se  down the s id e s  of the b eak er w ith  bNHNO^, add 3 m l H^BO^ and b o il 

to low  v o lu m e . Take up in 6 NHNO^ and heat gen tly .

5. If a r e s id u e  is  s t i l l  p r e se n t, c e n tr ifu g e , add 20-m l p ortions of 

6 N HNOj to r e sid u e  and w arm . (W atch for  bum ping!) Com bine  

w a sh in g s and supernate if  a ll  r e s id u e  has d is so lv e d  (note b).

b . A r e s id u e  w hich  p e r s is t s  w i l l  s o m e t im e s  d is so lv e  w ith rep ea ted  

Hot Aqua R eg ia  trea tm en t (m axim um  3). If th is trea tm en t f a i l s , 

put sam p le  into  a f la sk  and add 1 /3  vo lu m e fum ing HNO^. Add 

H2 O and shake v ig o r o u s ly , ven tin g  f la sk  p e r io d ic a lly .

6 . If r e s id u e  s t i l l  r e m a in s , c e n tr ifu g e , and rep ea t s tep s  2 through 5 on 

the r e s id u e  (note c).

c . A tra c e  of hard s i l ic a  fin a l r e m a in s  for  som e sa m p le s . The am ount 

of a c tiv ity  a s s o c ia te d  w ith th is r e s id u e  w as found to be in s ig n if ic a n t.

C O N



C I M F t m A l
P u - 2 3 9  DISSOLUTION P R O C E D U R E  ALUMINUM ( -C5 gm s s o i l ) (2)

C o l l e c t o r *   ̂  ̂ '

7 , T r a n s f e r  th e  s o l u t i o n  f r o m  s t e p  5 to a  c e n t r i f u g e  c o n e  a n d  p r o c e e d  with  s t e p  

1 o f  P u - 2 3 9  P U R I F I C A T I O N  P R O C E D U R E .

*If u r a n iu m  a n a l y s i s  i s  r e q u i r e d ,  t r a n s f e r  th e  s a m p l e ,  a f t e r  d i s s o l u t i o n ,  in to  
a n  a p p r o p r i a t e  v o l u m e t r i c  f l a s k  a n d  d i lu t e  c a r e f u l l y  to  th e  m a r k  wi th  H - ,0 .
P i p e t  an  a p p r o p r i a t e  a l iq u o t  in to  a  c e n t r i f u g e  c o n e  a n d  s a v e  f o r  u r a n iu r n  a n a l y ­
s i s  , E v a p o r a t e  th e  r e m a i n d e r  o f  th e  v o l u m e t r i c  s o l u t i o n  to l o w  v o l u m e ,  t r a n s -  
g e r  to  a  4 0 - m l  c e n t r i f u g e  c o n e ,  a n d  p r o c e e d  w i t h  s t e p  1 P u - 2 3 9  P U R I F I C A T I O N  
P R O C E D U R E .

,3
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P u - 2 3 9  D IS S O L U T IO N  P R O C E D U R E __________________________________ ALUMINUiv>. > »
C O LLECTORS

1. Add sam ple to a su itab ly  s iz e d  teflon  beaker. Rinse container w ith IN 

HNOj -  HP and add to sam ple (note a . )  Add 20 ml HF for each  5 grams of so il. 

After in it ia l exotherm ic reaction  has c e a se d , boil to dryness (or until sp atter­

ing sta r ts).

a . If the sam ple monitors < 4 0 0 0  alpha cpm, add Pu-236 tra cer a l i ­

quot before adding sam p le. If > 4 0 0 0  alph cpm, the d isso lu tio n  

is  done tra cer free, the so lu tio n  d ilu ted  to an accurate volum e to

obtain a final a c id ity  of 6N HNG . a sm all a liqu ot is  p ipetted  in -
~  3

to a 40 ml centrifuge c o n e , and an appropriate amount of tracer is  

added.

2. Repeat HF treatm ent until no change in  the sam ple crud is  p erceived ,

3. Add 30 ml H C IQ ., 10 ml HNG , and 10 ml HF. Boil to strong fumes of4 ’ 3
HCIG • Remove from hot p la te  and c o o l.

4
4. R inse down the w a ll of the beaker w ith 6N HNG_ and Sat. H BG and boili  i  i

to low  volum e. Take up with 50 ml HCl and b o il w ith repeated additions until 

HNGj is  gone (note b).

b. Avoid low  volume^as e x c e s s iv e  foam ing and sw e llin g  w ill occur.

5. C ool and transfer the so lu tion  to a po ly  bottle (250 to 500 ml depending on the

sam ple s iz e )  and proceed with step  1 P u-239 EXTRACTIGN PROCEDURE.

* If uranium is  required, withdraw a rep resen ta tive  a liquot after d isso lu tio n  and 
sp ike it w ith  a known amount of standardized uranium (duplicate the extraction  
procedure w ith  th is a liqu ot). Transfer the rem aining sam ple into a volum etric fla sk  
after ex traction , and d ilu te  to mark w ith H^G. Pipet an appropriate a liquot into a 
centrifuge cone and sa v e  for uranium a n a ly s is .  Evaporate the remainder of the 
volum etric so lu tion  to low  volum e, transfer to a 40-ml centrifuge co n e , and pro­
ceed  w ith s te p  1 Pu-239 PURIFICATIGN PRGCEDURE.



P u -2 3 9  DISSOLUTION PR O C ED U R E___________________   VEGETATION
SAM PLES *

1. R em ove the sam p le  fro m  its  p o lyeth y len e  bag and p lace  in  a 600 to 800- 

m l b ea k er . R in se  the p la s tic  bag w ith  HNO^ and add the w ashings

to the b ea k er .

2. P ip et an appropriate am ount o f  P u -2 3 6  tr a c e r  and add enough HNO^ 

to c o v e r  the sa m p le . H eat gen tly  and b o il the so lu tion  to a sm a ll  

vo lu m e.

3. C oo l the so lu tio n  and add 50 m l fum ing n itr ic  and 50 m l H C IO ^ .

Heat, gen tly  until the v ig o ro u s e x o th er m ic  HCIO^ re a ctio n  s ta r ts .  

R em ove the b eak er from  the hot p la te  and a llow  the re a ctio n  to go 

to co m p le tio n .

4. F um e the so lu tio n  to a s m a ll  vo lu m e and tra n sfe r  to a cen trifu ge  

con e .

5. C en trifu ge and decant the su p ern ate  into the d isso lu tio n  b ea k er .

L each  and decant the r e s id u a l san d  s e v e r a l  t im e s  w ith hot HNO^. 

C entrifuge ea ch  leach , com b in ing su p er  nates (note a). ♦*

a . Save the r e sid u e  for e x tr a c tio n  of r e s id u a l plutonium  in  

the even t o f a low  sa m p le  y ie ld .



P u -2 3 9  DISSOLUTION P R O C E D U R E ________________________________ VEG ETA TIO N  (2)

S A M P L E S  *

6 . E vap orate  the cojmbined su p ern ates to a s m a ll  vo lum e an.d continue  

with step  1, P u -2 3 9  PURIFICATION PROCEDURE (note b).

b. If heavy  in so lu b le  sa lts  occu r a fter  evap oration  p roceed  

w ith step  1 P u -2 3 9  EXTRACTION PROCEDURE

* If uranium  a n a ly s is  is  req u ired , tra n sfer  the sa m p le , a fter  d isso lu tio n  
into an appropriate  v o lu m etr ic  flask ;an d  dilute c a r e fu lly  to the m ark  with  
H^O. P ip et an appropriate  a liquot into a cen tr ifu ge cone and sa v e  for  
uranium  a n a ly s is . E vap orate  the rem ain d er o f the v o lu m etr ic  so lu tion  
to low  vo lu m e, tra n sfe r  to a 40 -m l cen tr ifu ge con e, and p ro ceed  with step  
1 P u -2 3 9  P u r ifica tio n  P r o c ed u r e .

*=•= If uranium  is  req u ired , w ithdraw  a re p r ese n ta tiv e  aliquot after d isso lu tion  
and sp ike it  with a known am ount of stan d ard ized  uranium  (duplicate the 
ex tra ctio n  p roced u re with a liq u ot). T ran sfer  the rem ain in g  sam p le  into a 
v o lu m etr ic  f la sk  a fter  ex tra c tio n , and dilute to m ark  w ith  H^O. P ip e t an 
appropriate aliquot into a cen tr ifu ge  cone and sa v e  for uranium  a n a ly s is . 
E vap orate the rem ain d er  o f the v o lu m etr ic  so lu tion  to low  vo lum e, tra n sfer  
to a 4 0 -m l cen tr ifu ge  con e, and p ro c e ed  with step  I P u -2 3 9  PURIFICATION  
PROCEDURE.

T I A L



P u - 2 3 9  D IS S O L U T IO N  P R O C E D U R E  SOIL ( 4 .5  gm s)~   ̂     ----------

1. Add sam p le  to a su itab ly  s iz e d  te flo n  beaker (note a). Add 30 m l HF and

10 m l H NO j. A fter  in it ia l e x o th er m ic  rea ctio n  has c e a se d , b o il to d r y n ess  

(or until sp a tter in g  s ta r ts ) .

a . If the sam p le  m on itors  ■< 4000 alpha cpm , add Pu tr a c e r  aliquot 

b efo re  adding sa m p le . If >  4000 alpha cpm , the d isso lu tio n  is  

done tr a c e r  fr e e ,  the so lu tion  d ilu ted  to an accu ra te  vo lu m e to 

obtain a f in a l a c id ity  o f 6 N HNOj a s m a ll  a liqu ot is  p ip etted  into a 

40 -m l cen tr ifu ge cone, and an appropriate  am ount o f tr a c e r  is  

added.

2. R ep eat HF trea tm en t until no change in the sam p le  crud is  p e r c e iv e d .

3. Add 30 m l HCIO^, 10 m l HNO^, and 10 m l H F. B o il to stron g  fu m es  

of HCIO^. R em ove from  hot p la te  and coo l.

4 . R in se  down the s id e s  of the b eak er  w ith  6 N HNO^, add 3 m l H^BO^ and b o il  

to low  v o lu m e. Take up in 6 N HNO^ and heat gen tly .

5. If a r e s id u e  is  s t i l l  p r e se n t, c e n tr ifu g e , add 20-m l p ortion s of 

6N H N O j to resid u e  and w arm . (W atch for  bum ping!) Com bine  

w a sh in g s and supernate i f  a l l  r e s id u e  has d is so lv e d  (note b)..

b . A r e sid u e  w hich p e r s is t s  w il l  so m e t im e s  d is so lv e  w ith  rep ea ted  

hot Aqua R egia  trea tm en t (m axim um  3). If th is trea tm en t f a i l s ,  

put sa m p le  into a f la sk  and add 1 /3  vo lu m e fum ing H NO j. Add 

H 2O and shake v ig o r o u s ly , ven tin g  f la sk  p e r io d ic a lly .

6 . If r e s id u e  s t i l l  r e m a in s , c e n tr ifu g e , and rep ea t s tep s  2 through 5 on 

the r e s id u e  (note c).

c . A tra ce  of hard s i l ic a  f in a l r e m a in s  for  so m e * sa m p le s . The am ount 

o f a c tiv ity  a s so c ia te d  w ith  th is  r e s id u e  w a s  found to be in s ig n if ic a n t.



c
P u -2 3 9  DISSOLUTION PROCEDURE

k i

S O IL  { <  5 gm s)  (2)

S A M P L E S

7. T ra n sfer  the so lu tion  from  step  5 to a. cen lrifuge cone and p roceed  with 

step  1 o f P u -239  PURIFICATION PROCEDURE.

='Tf uranium  a n a ly s is  is  required , tra n sfe r  the sa m p le , after d isso lu tion , into  
an appropriate  v o lu m etr ic  f la sk  and dilute c a r e fu lly  to the m ark with
P ip et an appropriate aliquot into a cen tr ifu ge  cone and save  for uranium  a n a ly ­
sis E vap orate  the rem ain d er  of the v o lu m etr ic  so lu tion  to low  vo lum e, tr a n s ­
fer  to a 40~m l cen tr ifu ge  cone, and p ro ceed  w ith step  1 P u -239  PURIFICATION  
PROCEDURE.

C O N F I



coimoEMiAt
P u -2 3 9  D IS S O L U T IO N  PROCEDURE ________   SOIL -  QC n . .

SAMPLES*

1. Add sam ple to a su itab ly  s iz e d  teflo n  beaker. Rinse container w ith IN 

HNO3 -  HF and add to sam ple (note a , ) .  Add 20 ml HF-HNO3 for each

5 gms of s o i l .  After in itia l exotherm ic reaction  has c e a se d , boil to dry­

n e ss  ( or until spattering starts).

a . If the sam ple monitors <4000 alpha cpm, add Pu-236 tracer 

aliquot before adding sam p le. If >4000  alpha cpm, the d i s ­

s o lu t io n  is done tracer free, the so lu tion  d iluted to an accur­

a te  volume to obtain a final a c id ity  of 6N HNO a sm all a l i -—  3

quot is  p ipetted into a 40-ml centrifuge con e , and an appropri­

a te amount of tracer is  added.

2. Repeat HF treatment until no change in the sam ple crud is  perceived .

3. Add 30 ml HCIO^, 10 ml HNO^, and 10 ml HF. Boil to strong fumes of 

HCIO^. Remove from hot p late and co o l.

4. R inse down the s id e s  of the beaker w ith 6N HNO , and Sat. H ,B O ,and boil“ 3 3 3
to low  volum e. Take up w ith 50 ml HCl and boil with repeated additions  

until HNOj is  gone (note b . ).

b. Avoid low volum e as e x c e s s iv e  foaming and sw e llin g  w ill occur.

5. C ool and transfer the so lu tion  to a poly bottle (250 to 500 ml dependii^ on

sam ple s iz e )  and proceed w ith  step  1 Pu-239 EXTRACTION PROCEDURE.

* If uranium is  required, withdraw a representative aliquot after d isso lu tio n  and 
sp ike it w ith a known amount of standardized uranium (duplicate the extraction  
procedure w ith  th is a liqu ot). Transfer the remaining sam ple into a volum etric  
f la sk  after ex traction , and d ilu te  to mark w ith H 2 0 - Pipet an appropriate aliquot 
into a centrifuge cone and sa v e  for uranium a n a ly s is . Evaporate the remainder of 
the volum etric so lu tio n  to low  volum e, transfer to a 40«ml centrifuge con e, and 
proceed w ith s tep  1 Pu-239 PURIFICATION PROCEDURE.

99 '

E N T I A L



C W M I4IJIT IA I
P u -2 3 9  DISSOLUTION PROCEDURE_________ BALLOON___________________________

WIRE SWIPE =:=

1. P la ce  the sam p le or aliquot in  a su itab ly  s iz e d  pyrex beaker (note a) or 
teflon  beaker if  sam p le  is  s m a ll.

a . If the sam p le m onitors 4000 alpha cpm , add P u -236  tra c e r  alif^uot 
b efore adding sa m p le . If ^4000  alpha cpm , the d isso lu tio n  is  done 
tra c e r  fr e e , the solution, d ilu ted  to an accu rate  volum e to obtain a 
fin a l ac id ity  of 6̂  HNO^ a sm a ll  aliquot is  p ipetted  into a 40-m l 
cen trifu ge cone, and an appropriate am ount of tra c e r  is  added.

2. Add enough fum ing HNO^ to w et a l l  of the sa m p le . He at on a hot plate  
until the sam p le  has d is so lv e d .

3. R em ove and add about 10 m l 78 p ercen t HCIO^ for ev ery  100 m l fum ing  
HNO2 added in  step  2 . H eat on hot p late until an exo th erm ic  rea ctio n  
b e g in s . R em ove beaker from  hot p late and a llow  rea ctio n  to proceed , 
co n tro llin g  it  by the addition of 1 to 10 ml portions of fum ing HNO^ pouring  
a c id  c a r e fu lly  down w all of beaker (note b).

b. At t im e s  the rea ctio n  c e a s e s  and the so lu tion  turns b lack . This is  
c a u sed  by the supply of fum ing HNO^ becom ing exhausted  and is  
r e m e d ied  by addition of m ore  ac id .

4. T ra n sfer  the contents of the beaker to a teflon  beaker (note c) by m eans
of a tra n sfe r  p ip et. W ash the beak er w ith s e v e r a l 6N HNO^ w a sh es , s c r u b ­
bing the s id e s  and bottom  with a p o lyethy lene p o licem an . P e r fo r m  at le a s t  

two w a sh es  w ith 3 m l a liquots of 1 ^  HNO^ - HF.
c . If s ta r te d  in  teflon , om it step  4 but add a few  m l HNO^* If the 

sam p le  does not contain  any in so lu b le  m a te r ia l at th is point, om it 

step s 5 through 8 .
5. Add 10 m l HF and evaporate to w et d r y n e ss . Do not a llow  sam p le  to 

bake dry at any tim e during the p ro ced u re . If sam p le contains appreciab le  
am ounts o f d irt, rep eat HF trea tm en t at le a s t  on ce .

6 . Add 4 m l sa tu ra ted  H^BO^ and 8 m l HNO^ and b o il for 3 m in u tes .
7. If r e sid u e  re m a in s , w ash  with portions of w arm  ^  HNO^ until it d is s o lv e s .
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P u - 2 3 9  D IS S O L U T IO N  P R O C E D U R E B A L U D O N i l l
W IRE S W IP E  ♦

8 . T r a n s f e r  a n y  u n d i s s o l v e d  r e s i d u e  to th e  t e f l o n  b e a k e r  q u a n t i t a t iv e ly  

w ith  H N O j  w a s h e s  a n d  r e p e a t  s t e p s  5, 6 , a n d  7 .

9 .  T r a n s f e r  the  s o l u t i o n  to a  4 0 - m l  c e n t r i f u g e  c o n e  and  p r o c e e d  w ith  s t e p  

1 P u - 2 3 9  P u r i f i c a t i o n  P r p c e d u r e .

* If u r a n iu m  a n a l y s i s  i s  r e q u i r e d ,  t r a n s f e r  th e  s a m p l e ,  a f t e r  d i s s o l u t i o n ,  in to  
an  a p p r o p r ia t e  v o l u m e t r i c  f l a s k  an d  d i lu te  c a r e f u l l y  to  the  m a r k  w ith  H 
P i p e t  an  a p p r o p r ia t e  a l iq u o t  in to  a  c e n t r i f u g e  c o n e  an d  s a v e  f o r  u r a n iu m  
a n a l y s i s .  E v a p o r a t e  th e  r e m a i n d e r  o f  th e  v o l u m e t r i c  s o l u t i o n  to  lo w  v o l u m e ,  
t r a n s f e r  to a  4 0 - m l  c e n t r i f u g e  c o n e ,  a n d  p r o c e e d  w ith  s t e p  1 P U - 2 3 9  P u r i f i c a t i o n  
P r o c e d u r e .
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Pu-239 DISSOLUTION PROCEDURE __________________  ANIMAL
BONE *

1. P lace the sam ple in an appropriate cornlngware oven d ish , cover and dry 

at 110° C overnight. Transfer d ish  to a m uffle furnace and ash  at 600°C  

overnight.

2. Remove, co o l, and grind the bone ash  w ith a g la s s  stirring rod or p e s tle .

3 . D is so lv e  the pulverized  a sh  in concentrated HCl at low  heat on the hot 

plate (note a).

a . If more than a trace of in so lub le  m aterial is  present, the fo llow ing  

s tep s  must be performed.

(1) D ecant so lu tion  into a beaker. Transfer so lid  residue to a 

platinum d ish . Evaporate to dryness under a heat lamp.

(2) Add ^t le a s t  3 tim es the amount of residue) so lid  Na CO-*
z ^

Fuse at 9 00Oq j[fj g muffle furnace for 10 m inutes.

(3) D is s o lv e  in HCl and transfer to sam ple beaker. Continue 

w ith step . 5.

4. Transfer the so lu tion  to a poly bottle(2 liter  acid  bottle  for large b ones), 

w ith a transfer p ipet.

5. W ash the crucib le w ith hot concentrated HCl and add w ash ings into the 

bottle .

6 . Proceed with s tep  1 of the Pu-239 EXTRACTION PROCEDURE,

* If uranium is  required, withdraw a representative a liqu ot after d isso lu tion  and 
sp ike it w ith a known amount o f standardized uranium (duplicate the extraction  
procedure w ith this a liqu ot). Transfer the remaining sam ple in to  a volum etric  
fla sk  after extraction , and d ilu te  to mark w ith H -0 . Pipet an appropriate aliquot 
into a centrifuge cone and sa v e  for uranium a n a ly s is . Evaporate the remainder of 
the volum etric so lu tion  to low  volum e, transfer to a 40-ml centrifuge con e, and 
proceed with step  1 Pu-239 PURIFICATION PROCEDURE.
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C Q N f f D i t W
Pu-239 DISSOLUTION PROCEDURE   SMALL( <Z  ounce)

ORGANIC TISSUE*

1. Remove the frozen sam ple from its  p o lyeth y len e bag and p lace  in a sm all 

(250 to 400 ml) beaker. R inse the p la s tic  bag w ith HNG^ and add the w a sh ­

ings to the beaker.

2. Pipet an appropriate amount of Pu-236 tracer and add enough HNO3 to 

cover the sam ple. H eat gen tly  and boil the so lu tion  to  a sm all volum e.

3. C ool the so lu tion  and add 50 ml fuming HNO^ and 50 ml HGIO^. Heat

gently  until the v igorous exotherm ic HGIO reaction  s ta r ts . Remove the
4

beaker from the hot p la te  and allow  the reaction  to go  to com pletion.

4 . Fume the so lu tion  to a sm all volume and transfer to a cen trifuge cone.

5. Proceed w ith s tep  I Pu-239 PURIFICATION PROCEDURE.

* If uranium a n a ly s is  is  required, transfer the sam ple, after d is so lu t io n , into  
an appropriate volum etric f la sk  and d ilu te carefu lly  to the mark w ith H^O. 
Pipet an appropriate a liqu ot in to  a centrifuge cone and sa v e  for uranium a n a ly ­
s i s .  Evaporate the remainder of the volum etric so lu tion  to low  volum e, trans­
fer to a 40-ml centrigue co n e , and proceed w ith step  1 Pu-239 PURIFICATION 
PROCEDURE.
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P u -2 3 9  DISSOLUTION PROCEDURE MEDIUM (2 ounces to 2 pounds)
ORGANIC TISSUE *

1. R em ove the fro zen  sam p le  from  its  polyethylene bag and p lace  in  an approp­

ria te  s iz e  beaker. R inse the p la stic  bag with HNO^ and add the w ash ings to 

the b eak er,

2. Add an appropriate am oupt o f P u -2 3 6  tra cer  and enough HNO^ to cover  the 

sa m p le . H eat gently and b o il the so lu tion  to a low v o lu m e .

3. C ool and add enough H^SO^ to r a is e  the le v e l o f so lu tion  in the beaker to 

ap p roxim ately  1 inch . H eat gen tly  until a v igorou s re a ctio n  s ta r ts , then 

rem ove  from  the hot p late until the rea ctio n  s u b s id e s .

4. Fum e th is so lu tion  (black liquid) to a sm a ll volum e and heat w ith HNO^

until the so lu tion  turns red  and fin a lly  c le a r s , Add fum ing HNO^ and HCIO^

and fum e to a sm a ll vo lu m e. Add H^SO . and fum e to low  volum e to drive off2 4
the HCIO^ (note a).

a . HClC^ form s e x p lo s iv e  m ix tu re  with cupferron-C H C  1  ̂ reagent, 

added la ter  to e x tr a c t  plutonium  and uranium  from  p rec ip ita ted  

s a lt s , and m u st be rem o v ed .

5. C ool, tra n sfer  the so lu tion  to a poly bottle (250 to 500 ml depending on sample 

s iz e ) ,  and p roceed  with step  1 of the P u - 239 E xtraction  P ro ced u re ,

* If uranium  is  requ ired , w ithdraw  a rep resen ta tiv e  aliquot a fter  d issolution  
and sp ike it with a known am ount of stan d ard ized  uranium  (duplicate the e x ­
traction  procedure with th is a liq u ot). T ran sfer  the rem ain in g  sam p le  into a 
v o lu m etr ic  f la sk  a fter  ex traction , and dilute to m ark with H^O. P ip et an appro­
p riate  a liquot into a cen tr ifu ge cone and save for uranium  a n a ly s is . E vap or­
ate the rem ain d er of the vo lu m etr ic  so lu tion  to low vo lum e, tra n sfe r  to a 4CPml 
cen tr ifu ge  cone, and p roceed  w ith step  1 P u -239  PURIFICATION PROCEDURE.
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P.u-239 DISSOLUTION PROCEDURE LARGE ( >  Zpeaads)

ORGANIC TISSUE ♦

1. R em ove the fro z e n  s a m p l e  fro m  its  polyethylene bag and a llo w  i t  to thaw for  

a few  m in u tes under a heat l a m p .  If the sam p le  shape or s iz e  is  su ch  that 

it  w ill  not f it  in  the bottom  h a lf of a fo u r - lite r  beaker, cut the sa m p le  into  

appropriate  se c t io n s  and p lace  each  se c t io n  in a sep a ra te  b ea k er . R in se  the 

p la s tic  bag w ith HNO^ and add the w ash in gs to the b eak er.

2. Add enough H^SO^ to c o m p le te ly  c o v e r  the sa m p le . P ip et an appropriate  

am ount o f P u -2 3 6  tra c e r  {within a  fa c to r  of five  o f the ex p e c te d  sam p le  a c t iv ­

ity  but a m in im um  of 15 dpm) into each  beaker and add ap p rox im ate ly  5 gram s  

K^SO^ and 2 -3  drops Hg m e ta l. Spray the sam p le  w ith D ow -C orning A n ti-  

foam  A s ilic o n e  d efo a m er .

3. A ttach  the s te m  o f an in v e rte d  6 - in ch  funnel to a ring stand  and c l a m p  and 

low er  the funnel mouth into the b ea k er . Secure a few  in ch es above the sa m p le .

4. D ig e st  the sam p le  gen tly  w ith  low  h eat until a b lack  ta rry  m ix tu re  i s  obtained . 

In c r ea se  the h eat gradually  and re flu x  until the m ix tu re  is  a c le a r  so lu tion .

The ta rr y  m ixtu re  w ill turn to a  black  je lly , b lack  liquid , red  liqu id , and 

fin a lly , a c le a r  so lu tion . R a ise  or low er  the funnel during d isso lu tio n  to 

co n tro l the re flu x  action . W ash down any carbonaceous m a te r ia l  on the beaker

and funnel w a lls  with H^SO ..2 4
5 . E vap orate  the until s a lt s  s ta r t  form in g . R em ove the funnel and add

HNO^ ca u tio u sly  to co o l the so lu tio n . If the sam p le  had b een  d iv id ed  into



Pu-239 DISSOLUTION __________________________________ LARGE ( > 2  nnnnrig)
ORGANIC TISSUE*

se c tio n s  for the d isso lu tio n , com bine the se c t io n s  Into one beaker and 

evaporate to low volum e. C o o l, transfer the sam ple w ith w ater to a 2 -  

liter  acid  b ottle , and proceed w ith step  1 Pu-239 EXTRACTION PROCEDURE.

* If uranium is  required, withdraw a representative aliquot after d isso lu tio n  
and sp ik e  it w ith a known amount of standardized uranium (duplicate the e x ­
traction procedure with th is a liqu ot). Transfer the remaining sam ple into a 
volum etric fla sk  after extraction , and d ilu te  to mark w ith H2O. Pipet an ap­
propriate aliquot into a centrifuge cone and sa v e  for uranium a n a ly s is . Evap­
orate the remainder of the volum etric so lu tion  to low  volum e, transfer to a 
40-ml centrifuge con e , and proceed w ith  step  1 Pu-239 PURIFICATION PRO­
CEDURE.
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cflMFineTiit
P u - 2 3 9  DISSOL.UTION PROCEDURE ___________________   M E T A B O LISM

S A M P L E S *

1. P la ce  the sam p le  in a 4 -Iiter  b eak er , r in sin g  the con ta in er  w ith H^O

and HNO^* Add an appropriate  a m o u n t  of P u -2 3 6  tr a c e r .

2. C over the beaker w ith "a sp eed y -v a p  and b o il to w e t-d ry n ess  on a hot

p la te . C over the sam p le  w ith HNO^ and b o il to low vo lu m e.

3. Add 100 to 200 ml fum ing HNO^ and ca u tio u sly  evaporate the so lu tion  to

w et d ryn ess  (note a).

a . At near d r y n e ss , ign ition  o c c u r s  and the resid u e  c a r b o n iz e s .

4 . C ool and r in se  the sp eed y -v a p  and the s id e s  of the beaker w ith  ap ­

p ro x im a te ly  100 m l HNO^* Add 75 m l and HCIO^ and fum e the m ixtu re  

to d en se  HCIO^ fu m es to d e stro y  r e s id u a l organ ic  m a tter .

5. Add 200 m l H ,S O . and fum e the m ix tu re  to low  volum e to drive o ff a ll2 4
the H CIO ..  C ool and tra n sfe r  to a 2 - l i te r  a c id  b ottle .4

6 . Continue with step  1 P u -2 3 9  E x tra c tio n  P r o ced u re .

* If U ranium  is  requ ired , w ithdraw  a r e p r ese n ta tiv e  aliquot a fter  d isso lu tio n  
and sp ike it  w ith a known am ount of stan d ard ized  Uranium  (duplicate the e x ­
tra ctio n  procedure w ith th is a liq u ot). T ra n sfer  the rem ain in g  sam p le  into a 
v o lu m e tr ic  f la sk  a fter  e x tra c tio n , and d ilu te to m ark with H^O. P ip et an ap ­
prop ria te  aliquot into a cen tr ifu g e  cone and sa v e  for  uranium  a n a ly s is .  E vap ­
o ra te  the rem ain d er of the v o lu m e tr ic  so lu tio n  to low  vo lum e, tra n sfe r  to a 40 
m l cen tr ifu ge  cone, and p r o c e ed  w ith step  1 Pu>-239 P u r ifica tio n  P r o c ed u r e .
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c o m f u w i i i
rTO v'P u -239  REWORK PROCEDURE___________ ^   PL A TE D

DISCS

1, T ra n sfer  the m ounted Plutonium  sa m p le  to a sm a ll teflon  b eak er . Add

20 m l fum ing HNO^ 10 m l HF and b o il to low  vo lu m e.

2, R em ove d isc  w ith  teflon  fo rcep s  and r in se  w ith 1 N HNO^ - 1 N HF adding  

w a sh es  to b ea k er .

3, D ry the d isc  under a heat lam p and ch eck  for  re sid u a l a c tiv ity . R epeat  

str ip p in g  p r o c e ss  if  s ig n ifica n t a c tiv ity  i s  d e tec ted .

4 , B o il so lu tion  to w et d ryn ess , add 10 drops o f I^BO^ and 2 m l HNO^* 

and b o il to w et d r y n e ss .

5, T ra n sfer  the sa m p le  to a g la s s  beaker w ith  6 N HNO^ and p ro ceed  with

step  4 o f the P u -2 3 9  P u r ifica tio n  P r o c e d u r e .

CONFID



C O N f m i l A l
P u - 2 3 9  E X T R A C T I O N  P R O C E D U R E

1. D ilute the sam p le  (note a) conta ined  in  poly  or a c id  bottle , to 2 /3  

volum e w ith H^O. Add an appropriate  am ount of Sat. NH^ OH * HCl 

and CHCl^ ( note b). S tir  at high sp e e d  w ith a m ech a n ica l s t ir r e r  for  

a few  m in u te s . Add 50 to 100 ml 6% cu p ferron  reagen t and s t ir  again  

at high sp eed  for 5 m in u tes .

a . The sam p le so lu tion  m ust be in ap p rox im ately  IN HCl free  

of NO^ . B o il so lu tion  in HCl if  n e c e s s a r y  and dilute with  

H^O.

b. L arge t is s u e s  - 100 m l  Sat. N H . OH • H Cl, 150 m l. CHCl^

M edium  t is s u e s  - 50" " " " 100 m l. ”

L arge S o ils  - 10 •' " " " 50 m l. "

S m all S o ils - 5 " " " " 25 m l. "

2. C entrifuge to sep ara te  the p h a s e s . Add a few  drops of a e r o so l so lu tion  

to reduce foam ing betw een  la y e r s . T ra n sfer  the CHCl^ phase, using

a tra n sfer  p ipet to a 400-m l b eak er . R epeat the ex traction , w ithout 

the addition of m ore cupferron , until the CHCl^ p h ases are  c o lo r le s s .

3. B o il the CHCl^ c o lle c t io n s  to low  vo lu m e, (approxim ately  3 m l) and allow  

the conten ts to co o l. R in se  the w a lls  of the beaker with HNO^ and b o il

to ap p rox im ate ly  3 m l. R ep eat the r in se  w ith fum ing HNO^ and b o il to 

low  volum e (avoid d ry n ess) (note c ).

c . R ep eat fum ing HNOj c y c le  for  s o i l  sa m p les  until so lu tion  

turns a c lea r  red  c o lo r .
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P u -239  EXTRACTION PROCEDURE ( 2 )

Add 25 m l fum ing HNO^and 25 m l HCIO^. C au tiously  heat until an 

exo th erm ic  HCIO^ rea ctio n  b e g in s . R em ove the beaker from  the hot 

plate and a llow  the rea ctio n  to go to com p letion .

Fum e the HCIO^ to low volum e (note d). C ool the so lu tion  and tra n sfer  

w ith w ater w a sh es  to a cen tr ifu ge con e.

d, A w hite resid u e  often appears at th is point in la rg e  bone 

s a m p le s . R epeat the ex tra ctio n  in th is even t.

Continue w ith Step 1 P u -2 3 9  PURIFICATION PROCEDURE.
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P u -239  PURIFICATION PROCEDURETT'DT
I “7

1. To the sa m p le  conta ined  in  a cen tr ifu ge cone, add 10 m g F e  un less  

the sam p le  is  known to contain  that m uch. D ig e s t  in a hot w ater bath for  

10 minutes and carefully add 19N NaOH {p e lle ts  m ay be req u ired  if  the v o l­

ume is  too la rg e ) until the so lu tion  is  b a s ic  (note a). Add 3 m l sa tu ra ted  

Na^CO^ and d ig e st  in a hot water bath 10 m inutes. C entrifuge and decant 

supernate to w a ste . D is so lv e  the p rec ip ita te  in  HNO^ and dilute to ap­

p ro x im a te ly  15 m l.

a . Do not m ake the so lu tion  too basicj as F e  is  am p h oteric .

2. Make the so lu tio n  b a s ic  w ith NH OH and d ig e st  the p rec ip ita te  in a hot
4

w ater bath for 10 m in u te s . C entrifuge and decant the supernate to 

w a ste . W ash the p rec ip ita te  tw ice with 10-m l portions of H2 ^  co n ­

taining 1 drop NH^OH.

3. D is so lv e  the p r e c ip ita te  in  a m inim um  of HNO^ and add 5 m l 6N HNO^ 

(note b).

b. An in so lu b le  brown p rec ip ita te  so m e tim e s  p e r s is t s  if  iron  is  

p r e sen t in e x c e s s .  H ow ever, during the HCl colum n additions  

in  s te p s  5 and 6 this p rec ip ita te  d is s o lv e s ,  changing from  brown  

to blue g reen . A ddition of m ore  HCl f in a lly  d estroys the blue  

g r e en  c o lo r .

4. P rep are  a 100 to 200 mesh Dow ex  1-X  10 r e s in  colum n by adding ap p rox i­

m ate ly  1 /2  inch  of r e s in  to a tubulated g la s s  co lum n, 12 m m  I. D. and 

85 m m  in length, contain ing a D acron w oo l plug at the bottom . Insert  

another plug at the top and precond ition  the co lu m n w ith 10 m l 6N HNO^-

5. Pour the so lu tio n  fro m  step  3 onto the co lu m n. W ash the cen trifuge  

tube w ith 20 m l 6N HNO^, fo llo w ed  by 10 m l HCl and add the w ashings  

to the co lu m n.

6 . A llow  the co lu m n to drain  and e lu te  the plutonium  into a 50-m l beaker  

with 30 m l o f fr e s h ly  p rep a red  H Cl-NH^I (approximately 50 mg NH4I per 30

m l H Cl).

I l l

■NTIALc o i f f l D E r



c w r n r t w i u
P u -2 3 9  PURIFICATION PROCEDURE___________ '  (2)

7. Eyaporate tha-elute to approximately 2 ml and add 2 ml HNO^ to d estro y  I. 

Add 3 m l HCIO^ and evaporate to w et d r y n e s s . R epeat with 5 m l Aqua 

R egia .

8 . Take up the r e sid u e  in 1 m l HCl and evap orate  to d r y n e ss . Do not 

bake. R otate the b eaker to in su re  com p lete  d r y n e s s . Add 2 m l HCl, 

boil to 1 m l and tra n sfer  to a p rep ared  e le c tro p la tin g  c e l l  (note c). 

R in se  the beaker w ith  two 1 /2 -m l HCl w a sh es  and one 1 /2 -m l w ater  

w ash . T ra n sfer  each  w ash  to the p lating c e l l  (note d) and p roceed  

with step  1 of P u - 239 ELECTRO PLATING  PROCEDURE.

c . The p latinum  d isc  and anode m u st be fr e e d  o f any g r e a se  

f ilm  by r in s in g  s e v e r a l  t im es  w ith aceton e and a lcoh o l.

W rite the sa m p le  id en tifica tion  on the back of the d isc .

Ignite to red  heat in a F ish e r  burner f la m e . The e le c tr o ­

plating c e l l  m ust be c lean  and fr e e  of any fo re ig n  m a te r ­

ia l. C heck for  leakage before  u se .

d. K eep the p lating so lu tion  at m in im u m  volum e during this 

tra n sfer  and a lso  during the titra tio n .



P u -239  ELECTRO PLATING  P R O C lK JR E

1. Add drop m eth y l red  in d ica to r . Add NH^OH d rop w ise  until the 

ind icator show s the so lu tion  to be b a s ic  (y e llo w ). Add 2N HCl 

d ropw ise un til the so lu tion  is  ju st  ac id . Add 1 drop in e x c e s s .

2 . P la ce  the sam p le  on a S argen t-S lom in  e le c tr o ly t ic  a n a ly zer .

A djust the rotatin g  anode to ap p roxim ately  1 /4  inch  above the 

platinum  d is c . P la te  for  20 m inu tes at a s ta r tin g  cu rren t of

2. 5 am p and ap p rox im ate ly  5 v o lt s .  The cu rren t m ay fluctuate  

during the p lating  p er io d . C heck o c c a s io n a lly  and adjust the 

curren t to m ain ta in  2 . 6 amp throughout the p lating  operation .

3. At the end of the e lec tro p la tin g  p er iod , add 1 m l NH^OH. Stir  

for 15 se c o n d s . Turn off the cu rren t and s t ir r e r .  R em ove the 

anode from  the p lating  so lu tion .

4. Im m ed ia te ly  tra n sfe r  the p lating so lu tion  into the b eak er u sed  

for  evap oration . R in se  the in sid e  of the p lating  c e l l  3 t im e s  

w ith w ater w a sh e s . Com bine the w a sh es  w ith the p lating  solu tion  

in the b ea k er .

5. D ism an tle  the p lating  c e l l  and rem ove  the platinum  d is c . R inse  

wirn a lco h o l and ig n ite  the d isc  to red  heat.

6 . P la ce  d isc  in a lin ed  and lab eled  tin box and subm it fo r  alpha pu lse  

height a n a ly s is .

E N T I A L



- 4 W £ 1 M H T 1 U
URANIUM EXTRACTION PROCEDURE

1. D ivide the aliquot s e t  a sid e  for  uranium  determ in ation  into two equal

portions and tra n sfer  to an appropriate g la ss  b eak er. Add an appropriate  

uranium  spike (for y ield in g) to one portion  (note a).

a. If the aliquot is  taken from  a cupferron-C H C D ^ ex tra c tio n  sam p le , 

do not sp ike or divide it . A nalyze co n cu rren tly  w ith the aliquot 

sp ike p rior  to ex tra ctio n .

2. E vaporate the so lu tion  to low  volum e and d ilate to 5 m l w ith 2N HNO^- 

T ran sfer  to a cen tr ifu ge  cone and satu rate with NH^NO^ c r y s ta ls .

3. Add 10 m l hexone and s t ir  at high sp eed  for  5 m in u tes . T ra n sfer  the hexone

la y er  to a fr e sh  cen tr ifu ge  con e.

4. R epeat step  3 tw ice  w ith 5-m l additions of hexone and com bine organic  

p h a se s .

5. Scrub the hexone phase tw ice  w ith a sa tu ra ted  so lu tion  of NH^NO^ to 

rem ove Pu and other heavy  e le m en ts  and d isca r d  aqueous phase.

6 . Back e x tra c t the uranium  tw ice  w ith two 5-m l additions o f w ater and

tra n sfer  the aqueous p h a ses  to a 50-m l g la ss  b eak er . B o il to w et d ry­

n e ss , add 5 m l Aqua R eg ia , and b o il to w et d r y n e ss . R epeat Aqua R eg ia

step  (note b).

b. Aqua R eg ia  d e str o y s  r e s id u a l hexone and NH^NO^ which m ay be 

c a r r ie d  through the back ex tra ctio n .

7 . Take up so lu tion  in  ^  HNO^ and p roceed  w ith step  1 F lu o r im e tr ic  

D eterm ination  of U ranium  (note c ).

c .  If the f lu o r im e tr ic  a n a ly ses  is  delayed , s to re  the so lu tion  in  

con cen tra ted  HNO^.
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COUFipENTm
FLUORIM ETRIC DETERM INATION OF tfellN IU M  *

1. E vaporate the sam p le  to 1 m l and tra n sfer  to a platinum  fu sion  dish  

(note a ) r e st in g  on a N ich rom e w ire  s c r e e n -r in g  h o ld e r . E vaporate  

the sam p le  to d ry n ess  under a heat lam p.

a. The fu sion  d ish e s  are fo rm ed  from  sa tin  fin ish  90% P t - 10%

Ir a llo y  d isc s  (0.015 inch th ick  by 0 .7 4 8  + 0 . 001 inch diameter) in a 

special forming die (0.750 inch diameter). The new dishes are cleaned 

by boiling in  a 1- t o - l  m ix tu re  of H^SO^ and HNO^ and then  

r in se d  thoroughly in  w ater and d is t ille d  w a ter . T hey are then  

fu sed  tw ice w ith N a F -L iF  flux and w ash ed  b efore  th eir  in itia l  

u se .

2. Start a b la st burner and by regu la tion  o f the a ir  supply, s ta b iliz e  the 

flam e to 800°G . P o s it io n  the d ish  holder above the f la m e , add 1 /2  gm  

N a F -L iF  F lu x  (note b) to the d ish  and ign ite  to a bright red  heat for

3 m inu tes (note c ) . A llo w  to c o o l in  p lace for 15 m in u tes and tran sfer  

to a 12-hole uranium  d ish  co n ta in er . T ra n sfer  the d ish  to a ca lib ra ted  

J a r r e ll-A s h  flu o r im e ter  (note d)^within 2 hours and r e c o r d  the m illia m p s . 

C onvert read in g  to p, g ra m  per to ta l s am ple using a ca lib ra tio n  curve  

(nofe e) and ca lcu la tio n  fa c to r s .

b. The flux pow der from  w hich p e lle ts  are fo rm ed  for  fu sion  is  

com p osed  of 98% NaF-2%  L iF  m ix ed  in tim a te ly . This is  m ade 

up in one-pound b atch es in  ord er  to ins ure u n iform ity  in day-to- 

day u se . A  sa tis fa c to r y  bath of flux w ill show  O .01O pg or le s s  

per 0 . 5 -gram  p e lle t . The p u rest N aF ava ilab le  g iv e s  0. 003 p g . 

The p e lle ts  are  fo rm ed  in a TLW p e lle t-m a k e r , fab r ica ted  from
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FL U O R IM E T R IC  D E T ER M IN A T IO N  OF URANIUM ____________________  (2)_____

pyrex  g la s s , and ad ju sted  to d e liv er  a 0. 50 + 0 . 01 gram  

p e lle t . The p e lle t-m a k e r  is  gently  p r e s se d  for  about ten  

tim es into the flux  pow der conta iner, and a spatu la  is  used  

to fla tten  the bottom  of the p e lle t .

c . The flux w ill m e lt  w ithin one m inute if the flam e is  c o r r e c tly

adjusted  and the fu sion  is  continued for three m in u tes after  

the la s t  of the flu x  has m elted . At the end of the fu sion , turn 

off the a ir  and gas s im u lta n eo u sly .

d. The J a r r e ll-A s h  flu o r im e ter  is  op erated  and m ain ta in ed  a c c o rd ­

ing to the su p p lied  m anual. To p rep are for a s e r ie s  o f read in gs, 

push the r e c e p ta c le  s lid e  to the front s to p . The in stru m en t  

r e feren ce  so u r c e  is  now under the u ltra v io le t ligh t and the 

m eter  c ir c u it  is  sw itch ed  to the 0 .0 0 1  s c a le . The voltage

is  adjusted  so  as to g ive a reading of 100 d iv is io n s . A djust 

the r e fe r en ce  to zero  and en ter blank and read . R em ove  

blank, enter sa m p le , and r eco rd  read in g . C heck re fe r en ce  

reading betw een  each  sam p le  and zero  if  n e c e s s a r y . R ecord  

a ll n e c e ssa r y  data.

e . The flu ro m eter  is  ca lib ra ted  p rior to sam p le  a n a ly s is  and

daily th e re a fte r . The in it ia l ca lib ra tio n  is  p erfo rm ed  by a n a ly z­

ing 100 A sp ik es  o f stan d ard ized  uranium  so lu tion s . The

standard uranium  so lu tion  used  for sp ik ing  and standard  m easu rem en t  

ranges from 0.050 to 8.24 lAg U^Og m l. T h ese  con cen tra tion s  

are a liquoted  to a llow  read in gs on the f lu o r im e ter  to be m ade on 

the 0.001"! sca le. A  ca lib ra tio n  curve is  p lotted  from  the s c a le

C O N F i r a M T I A L



FL U O R IM E T R IC  D E T E R M IN A T IO N  OF URANIUM   (3)

r e a d in g s . B lanks with the m u ltip lier  phototube operating  at

about 400 volte show  a ty p ica l reading as fo llo w s :

S ca le  0. 001 Instrum ent standard
s e t  on 100  d iv.

Blank: 0. 019 d iv is io n s  or
0 . 006 pg

D aily  ca lib ra tio n s  are  p erfo rm ed  by analyzing  100 7\ sp ik es  of 

0 , 9 7 3  and 1 .4 6  p g  U^Og per m l stan d ard ized  uranium  so lu tio n s. 

If the in it ia l and d a ily  ca lib ra tio n  cu rv es  a re  m ism a tch ed  a new  

ca lib ra tio n  cu rv e  is  p rep a red  as in Step 2.

3. R em ove the d ish  from  the f lu o r im e te r  and d isca r d  the flu or id e  p e lle t .  

C lean the d isc  by b o ilin g  on ce  in  0. IN  H C l, tw ice  in fusing

w ith N a F -L iF  flu x . R ep ea t a c id  and w ater trea tm en t, r in se  with  

and p lace d isc  fa ce  down on a c le a n  paper to w e l to dry . The d isc  is  now 

ready  for  the next sa m p le .

* The s e n s it iv ity  o f th is m eth od  i s  0 . 001 p g  of UgOg. R ep rod u cib ility  

is  ap p rox im ate ly  5%.
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P u - 2 3 6  A L P H A  T R A C E R _____________________;______________ PR O D U C T IO N____

The production  of P u -2 3 6  is  a c co m p lish ed  by deuteron bom bardm ent of 

U -235 in an a c c e le r a to r  by the fo llow in g  reaction :

U -235 (d, n) N p -236  

^ > ^ 3 6  22  h r _  p ^_ 2 3 6

In ord er  to  obtain P u -2 3 6  fr e e  o f P u -2 3 8  and P u -2 3 9 , the U -235  m u st

be 99+ p ercen t pure.

The d euteron  en ergy  should be betw een 12 to 17 mev. The ta rg et is  

U -235 fo il  about 200 m g/crn^  th ick  and w ith  an a rea  of a p p rox im ate ly  I inch  

sq u are, depending on beam  s iz e .  T h is is  about one gram  U -235 .

A fter  bom bardm ent, the N p -2 3 6 is  a llow ed  to d ecay  and P u - 236 m ilk ed  

off by appropriate  ch em ica l p ro ce d u r e s.

S ince f is s io n a b le  m a te r ia l Is being irra d ia ted , the ta rg e t m u st be 

sandw iched w ith  alum inum  foil- It is  d e s ir a b le  to have a se a le d  ta rg e t  co n ­

ta in ing  an in ert a tm osp h ere  and having its  own w ater coo lin g  l in e s .

The surrounding fo il m ean s a deu teron  en ergy  of about 25 m ev  is  

req u ired , th is being degraded  by the fo il  to the 12 to 17 m ev  ra n g e .

E N T I A L



P.U-236  A L P H A  T R A C E R  P R E P A R A T I O N  A N D
 -— ' ■ TfiS'TlNG------------------ --------

21. When a new stock  of Pu is  r e c e iv e d , tra n sfe r  the so lu tion  to a 50-m l
■+ 3 +3

lu ste r o id  cone and add <^5 m g L a and r^5 m g Fe

2. M ake the so lu tion  b a s ic  w ith NH^OH. L et stand 3 m in u tes and 

cen tr ifu g e . W ash the h yd roxid es w ith 10 m l w ater . D isca rd  the 

su p ern ate  and w ash . D is so lv e  the hydroxide in 3 drops of H N O j .

3. D ilu te to 10 m l w ith w a ter . H eat the so lu tion  for 3 m in u tes on a 75° C 

w ater  bath. Add 20 m g NaHS0 3  a l it t le  at a tim e , to in su re  com p lete  

red u ction . C ontinue to heat for 5 m in u tes . Add 10 drops HF w ith  

s t ir r in g , and heat for  a few  m in u tes . C ool and cen tr ifu ge. W ash the 

L a F j w ith 2 m l IN HCl* IN H F. D isc a rd  the supernate and w ash .

4 . S lu rry  the L a F j in 1 m l sa tu rated  H-jBO^ and heat on a 75° C w ater  

bath for a few  m in u tes . Add 1 m l HCl and 1 m l w ater and continue to

heat on the w ater bath to obtain a c le a r  so lu tion . D ilute to 10 m l w ith
■+3w a ter . Addr^2 m g Fe

5. R epeat s te p s  2, 3, and 4. Do not add F e to the rep ea ted  step  4.

6 . Add NH4OH to p rec ip ita te  La(OH)3 . D ig e s t  in a hot w ater bath for

a few  m in u tes . C en trifu ge, and w ash  the p rec ip ita te  w ith  5 m l w ater  

contain ing 1 drop NH^OH. D isc a rd  the supernate and w ash .

7. D is s o lv e  the La (OH) 3 in  1 m l HCl and 2 drops HNO3 . H eat the so lu tion  

for 3 m in u tes in a hot w ater bath. C ool the so lu tion  in an ic e  bath,

and sa tu ra te  w ith HCl g a s . A llow  to com e to room  tem p era tu re .

8 . T ra n sfer  the so lu tion  to a p repared  D ow ex AG l-X S  (100 to 200 mesh) 

co lu m n . P rep a re  an elu ting  so lu tion  contain ing 15 m l HCl and 1 /2 - m l  

HNO3 . R in se  the tube w ith s e v e r a l  1 -m l portions of th is  so lu tion . 

T ra n sfer  th ese  w a sh es  to the co lu m n. W ash the colum n w ith the



P u -2 3 6  Alpha T racer  P rep aration  and (2)
-   ̂  ̂  ̂ T esting

rem ain in g  so lu tion  in 2 -m l p ortion s. W ash w ith 15 m l HCl in 2 -m i  

p o rtio n s . D isc a rd  the efflu en ts and w a sh e s .

9. P r e p a r e  an elu ting  so lu tion  containing 20 m l HCl and 75 m g NH^I. E lute  

the P u  from  the colum n into a 5 0 -m l beak er w ith 2 -m l p ortion s of th is  

so lu tion , a llow ing the f ir s t  2 -m l portion  to p a ss  through. Add the 

seco n d  2 -m l portion  and plug the top of the colum n w ith a p iece  of 

p r e s s u r e - s e n s i t iv e  tape for 5 m in u tes . R em ove the tape and continue

to e lu te  in 2 -m l p ortion s. P a s s  through 6 m l of HCl in 2 -m l p ortion s,

10. E vap orate  the so lu tion  in the 5 0 -m l beak er ju st  to d r y n ess  w ith addition  

of HNO^ in ord er to drive off a ll  iod in e. Take up the a c tiv ity  in 6 N HCl. 

T ra n sfer  the a c tiv ity  to a p o lyethy lene bottle  u sin g  6 N HCl w a sh e s .

Add su ffic ie n t 6̂  HCl to g ive a con cen tra tion  of«(V/3000 dpm per m l.

11. T ra n sfer  the conten ts of the 3000 dpm per m l con cen tra ted  stock
+ 3

so lu tion  to an appropriate s iz e  g la s s  b eak er . Add 10 m g F e , 4 m l  

H^SO^, and^Z  m l HCIO^. E vaporate to SO^ fu m es.

IE. W ash the s id e s  of the beaker w ith HCl and evap orate  to n ear d ry n e ss .

Take up in 1 -2  m l HCl and tra n sfer  to a 4 0 -m l cen tr ifu ge cone w ith  

H^O + HCl w a sh e s .

13. Ppt Fe(OH) 2 w ith  NH,^OH and cen tr ifu g e . W ash ppt w ith H^O containing  

a few  drops NH^OH and cen tr ifu g e . D is s o lv e  the Fe(O H )2 in a few  drops  

HNO^ and d ilu te to 5 m l w ith 6N HNO^. Add r»» l/2 -m l sa tu rated  N aB rO j 

so lu tion .

14. W arm  on hot w ater bath a few  m in u tes . Saturate the so lu tion  with  

NH4 NO 3 c r y s ta ls ,  add 5 m l hexone and s t ir  w ith  a m ech a n ica l s t ir r e r

3 m in u tes . R epeat hexone ex tra ctio n  tw ice  adding Sat. NaBrO^ and m ore  

NH,jN0 3  c r y s ta ls  a s n e c e s s a r y .
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P u -236  A lpha T ra cer_______  P rep ara tion  and (3)
T estin g

15. W ash the hexone p h a ses  by s tir r in g  w ith 5-m l 6 N HNOj for 1 m inute  

and d isca r d  the w a sh e s . B ack ex tra c t the Pu w ith  th ree  5 -m I  

additions o f 0. IN  HNO3 . T ra n sfer  the aqueous phase to a 5 0 -m l  

g la s s  b ea k er .

16. Add 1 0 -m l H Cl and b o il to  w et d r y n e ss . R epeat HCl addition and 

evap oration  tw ic e . Take up w ith 1 0 -m l 6 N H C l. T ra n sfer  conten ts to  

2 5 0 -m l poly  b o ttle , and d ilu te to<v>250 m l w ith  6 N HCl.

17. Add one m l of Con HCIO4  and cap tigh tly . The a c tiv ity  va lu e should  

beoJ4. 4 X 10 d p m /m l. L abel R. C. Pu M aster  Stock Solution.

18. P ip et e x a c tly  10 m l of the R . C. Pu^^^ M a ster  Stock Solution into a 

200(X.ml v o lu m e tr ic  f la sk  and add 10 m l Con HCIO4 . D ilu te to the m ark  

w ith 6 N H Cl.

19 . T ra n sfer  the so lu tion  (not q uan titatively) into e igh t c lean , dry  250-m l 

poly  b o ttle s  and cap tigh tly . The a c tiv ity  va lu e  should be/>i22 d p m /m l in 

each  poly  b o ttle . L abel R . C. Pu^^^ Low L e v e l Stock Solution . C ir c le  

caps and b o ttle s  w ith  green  lab el on tape.

20. P ip et e x a c tly  200 m l of the R . C. Pu^^^ M aster  Stock Solution into

a 2000-m l v o lu m e tr ic  f la sk  and add 10 m l HCIO.. D ilu te to the m ark4
w ith 6 N H C l.

21. T ra n sfer  the so lu tion  (not q uan titatively) into e igh t c lea n , dry 250-m l 

poly  b o ttle s  and cap tigh tly . The a c tiv ity  va lu e  should be<v440 d p m /m l. 

L abel R . C . Pu^^^ High L e v e l Stock Solution . C ir c le  caps and b o ttles  

w ith red  la b e l on tape.
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P u -236  ALPH A TRACER _____________ '  STANDARDIZATION________

BY EXHAUSTIVE PLATING

1. P ip et 1 m l each  of R. C. Pu^^^ Low L evel and High L evel Stock  

Solution into an e lec tro p la tin g  c e ll  (u su a lly  p r o c e s s  duplicate a liq u ots).

Add 1 /2  m l HCl.

2. Add 1 drop m eth y l red  in d ica tor . Add NH^OH d rop w ise  until the 

ind icator show s the so lu tion  to be b a sic  (y e llo w ). Add 2N HCl dropw ise  

until the so lu tion  is  ju st ac id . Add 1 drop in e x c e s s .

3. P la c e  the sa m p le  on the S argen t-S lom in  e le c tr o p la te r . A djust the 

platinum  anode (note a) to ap p roxim ately  1 / 4 - inch  above the platinum  

d isc  (Note b). P la te  for 10 m inu tes at a sta r tin g  curren t of 2. 5 

am ps and about 5 v o lt s .  The cu rren t m ay fluctuate during the plating  

p eriod . C heck o c c a s io n a lly  and adjust the cu rren t to m aintain  2 . 6 

am ps throughout the plating period .

a . The sa m e  platinum  anode, g la s s  towei^ and w ash er is  used  

through th ree  s u c c e s s iv e  p la tin gs of a g iven  aliquot.

b. The p latinum  d isc  and anode m u st be fr e e d  of any g r e a se  film  

by r in sin g  s e v e r a l t im es  w ith aceton e  and a lco h o l. W rite the 

sam p le  id en tifica tion  on the back of the d is c . Ignite to red  

heat in a F ish e r  burner fla m e . The e lec tro p la tin g  c e l l  m ust  

be c lean  and fre e  of any fo re ig n  m a te r ia l. Check for leakage  

b efore  u se .

4. At the end of the e lec tro p la tin g  p eriod , add 1 m l NH^OH. Stir for 15 

se co n d s . Turn o ff the curren t and s t ir r e r .  R em ove the anode from  

plating so lu tion .

5. Im m ed ia te ly  tra n sfe r  the plating so lu tion  into a 5 0 -m l b eak er. R inse  

the in s id e  of the p lating c e ll  three t im e s  w ith w ater  w a sh e s . Com bine  

the w a sh es w ith the plating so lu tion  in the b eak er .

C O N F
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' ”   by E xh austive P lating

6 . D ism an tle  the p lating  c e l l  and rem ove  the platinum  d is c . R in se  w ith  

a lcoh o l and ign ite  the d isc  to red  heat; co o l.

7. P la c e  sam p le  in a lin ed  and lab eled  tin  box and subm it for counting  

a n a ly s is .

8 . E vap orate the so lu tion  to ap p roxim ately  3 m l. Add 3 m l HNO^ and 

1 m l H Cl. E vap orate  to w et d r y n e ss . R ep eat the HNO3 -HCI tr e a t­

m ent tw ice .

9 . P ick  up in 1 m l HCl and take to d r y n e ss . Do not bake. R otate the 

beak er to in su re  co m p lete  d r y n e ss . Add 2 m l HCl, b o il to 1 m l,and  

tra n sfe r  to the sa m e e lec tro p la tin g  c e l l  u sin g  a new  platinum  d isc  as  

the cathode. R in se  the beaker w ith two 1 /2 -m l  HCl w a sh es and one 

1 /2 -m l  w ater w ash . T ra n sfer  each  w ash  to the plating c e l l  (note c).

c . K eep the p la ting  so lu tion  at m in im um  vo lu m e during this  

tr a n sfe r  and a lso  during the titra tio n .

10. R epeat s te p s  2 through 9 to obtain secon d  p la te .

11. R epeat s te p s  2 through 7 to obtain th ird  p la te .

12. The th ree  s u c c e s s iv e  p la tin gs from  each  a liquot a re  counted on a 

ca lib ra ted  alpha sp e c tr o m e te r . The to ta l Pu^^^ dpm on each  plate  

is  added to d eterm in e  the average  P u  tr a c e r  con cen tration . 

C alcu la te  the tr a c e r  stock  concentration  a s  of January 1 of the 

cu rren t y e a r .
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P u-236 ALPHA TRACER  ;________ STANDARDIZATION
WITH PU^^^ TRACER

1. P ipet I m l each  of R . C. Pu^^^ Low L evel and High L evel Stock
2 39Solution and 1 m l each  of Pu Stock Solution (<v 90 dpm) into two 

50-m l b ea k e r s .

2. Add 10 m l of H^O, 1 m l Con. HCIO4 , 2 m l Con. H 2SO4 , 10 m g  ̂

and evaporate to d r y n e ss .

3. W ash the s id e s  of the beaker w ith HCl and evap orate  to near d ry n ess .  

Take up in 1 -2  m l HCl and tra n sfer  to a 40-m l cen tr ifu ge cone with 

H^O and HCl w a sh e s .

4. Ppt Fe(O H ) 2 w ith  NH^OH and cen tr ifu g e . W ash ppt w ith H^O containing  

a few  drops NH^OH and cen tr ifu ge. D is so lv e  the Fe{OH )2 m a few  

drops HNOj and d ilu te to 5 m l with 6 N HNO^- AddiN^ 1 /2  m l saturated  

N aB r0 3  so lu tion .

5. W arm on hot w ater bath a few m in u te s . Saturate the so lu tion  with  

NH^NOj c r y s ta ls ,  add 5 m l hexone and s t ir  w ith a m ech a n ica l s t ir r e r  

3 m in . R epeat hexone ex traction  tw ice adding Sat. NaBrO^ and m ore  

NH4NO 2 c r y s ta ls  a s n e c e s s a r y .

6 . W ash the hexone p h ases  by s tirr in g  with 5 m l 6 N HNO^ for 1 m in and 

d isca rd  the w a s h e s . Back e x tra c t the Pu w ith th ree  5 m l additions 

of 0. IN HNO-^. T ran sfer  the aqueous phase to a 50-m l g la ss  beaker.

7. E vap orate the so lu tion  containing the heavy e lem en t tra c e r  and activ ity  

to ap p rox im ately  1 m l. Add 1 m l HNO3 and 1 m i H Cl. E vaporate to 

w et d r y n e ss . R epeat the HNO^ - HCl trea tm en t tw ice  (Note a).

a . R e p e t it io n  o f  H C I-H N O 3  t r e a tm e n t  i s  n o t n e c e s s a r y  fo r  the 

p la t in g  o f  u r a n iu m .
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8 . P ick  up in 1 m l HCl and take to d r y n e ss . Do not bake. R otate the beaker  

to in su re  com p lete  d r y n e ss . Add 2 m l HCl, b o il to 1 m l,an d  tra n sfer  to

a p repared  e le c tr o p la tin g  c e l l  (note b). R in se  the b eak er w ith  two 1 /2 -m l  

HCl w a sh es and one 1 /2 - m l  w ater w ash . T ra n sfer  each  w ash  to the 

plating c e l l  (note c ).

b. The platinum  d isc  and anode m u st be fr e e d  o f any g r e a se  film  

by r in sin g  s e v e r a l  t im e s  w ith aceton e and a lco h o l. W rite the 

sam p le  id en tifica tio n  on the back of the d is c . Ignite to red  heat 

in  a F ish e r  b u rn er f la m e . The e le c tr o p la tin g  c e l l  m u st be c lean  

and fr e e  of any fo re ig n  m a te r ia l. C heck for  leak age before  u se .

c. K eep the p lating  so lu tion  at m inim um  volu m e during th is tran sfer  

and a lso  during the titra tion .

9 . Add 1 drop m eth y l red  in d ica to r . Add NH^OH d rop w ise  un til the 

in d icator  show s the so lu tion  to be b a s ic  (y e llo w ). Add 2N HCl drop- 

w ise  until the so lu tion  is  ju s t  ac id . Add 1 drop in  e x c e s s .

10. P la c e  the sam p le  on the S argen t-S lom in  e le c tr o p la te r . A d just the 

anode to not m ore  than 1 /4  inch above the platinum  d is c . P la te  for

10 to 15 minutes at a s ta r tin g  curren t of 2. 5 am ps and about 5 v o lts .

The cu rren t m ay flu ctu ate  during the plating p er io d . C heck o c c a sio n a lly  

and adjust the cu rren t to m ain ta in  2 . 6 am ps throughout the plating  

p eriod  (notes d and e ).

d. F ifteen  m in u tes p lating  tim e is  req u ired  for P a .

e . Tw enty m in u tes p lating  tim e is  req u ired  for  T. P . (A m -C m )

sa m p le s .

N , ' 4
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11. At the end of the e lec tro p la tin g  p eriod , add 1 m l NH^OH. Stir for 15 

seco n d s. Turn off the cu rren t and s t ir r e r . R em ove the anode from  

plating so lu tion .

12. Im m ed iate ly  tra n sfer  the p lating so lu tion  into the b eak er u sed  for  

evaporation . R in se  the in sid e  of the p lating c e l l  3 t im e s  w ith w ater  

w a sh e s . Com bine the w a sh es  with the p lating so lu tion  in the beak er.

13. D ism an tle  the p lating  c e l l  and rem ove  the platinum  d is c . R in se  with  

alcoh o l and ign ite  the d isc  to red heat; co o l. C heck y ie ld  on 

laboratory  alpha counter before  subm itting sam p le  to the counting 

room .

14. P la ce  sam p le  in a lin ed  and lab eled  tin box and su b m it for counting  

a n a ly s is .

15. D eterm in e the Pu^^^ to Pu^^® and Pu^®^ ra tio s  by alpha pu lse

height a n a ly s is . A c o r r e c tio n  factor  for the v e r y  sm a ll  am ount 

of and Pu^®^ added to each  sam p le  i s  d e term in ed  from  th is

data.

CONFI
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SA M PLE  DATA SH EETS

Q U ALITY  C O N T R O L . -  S A M P L E  D E F IC IE N C Y  R E P O R T S am ple  No. _ I» o to p e _

To b e  i n i t i a t e d  b y  f i r s t  e m p lo y e e  to  b e c o m e  a w a re  o f  d e f ic ie n c y  a n d  th e n  r e p o r t e d  to  s u p e r v i s o r !
( F i l l  o u t  i n  p e n c i l )

D E F IC IE N C Y  ( C i r c l e  n u m b e r s  a p p l i c a b l e )  

1 . R e p l i c a t e  n o n a g r e e m e n t .  O’ « ±

n

2.
3.
4 .
5.
6. 
7 .

R e s u l t s  d i f f e r e n t  f r o m  e x p e c te d  v a lu e .  
C a l c u l a t i o n  e r r o r .
C a lc u l a t i o n s  d o u b le  ch eck ed  in  e r r o r  
D a ta  t r a n s c r i p t i o n  m ix u p .
F a u l t y  c o u n t e r s .
C o m p u te r  p r o c e s s i n g .
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9 . S a m p le  c r o s s  c o n ta m in a te d .

1 0 . L o w  c h e m i c a l  y i e l d  ( < 4 0 ^ .
1 1 . H ig h  c h e m i c a l  y i e ld  (>90 % ).
1 2 . S a m p le s  m i s l a b e l e d .
1 3 . P o o r  s a m p le  m o u n t  o r  p la tp .
1 4 . O th e r  ( e x p la in )  .

R ESPO N SIB ILITY  ( L i s t  p e r s o n ( s )  w h o  w i l l  i n i t i a l  f o r m  w h e n  n o t i f ie d )
1 . C a lc u l a t i o n  4 . D e c  o n ta  m in a t io n
2 . C o u n t in g  5 . S e p a r a t i o n
3 . E l e c t r o n i c s  6 .  A c t iv i t y  o r  c a r r i e r  a liquo ting

7 . O th e r

R E A S O N  F O R  D E F IC IE N C Y

D IS P O S IT IO N

1 . R e c o u n t  ( c i r c l e )  L E G , M E W , G r o s s  a, a  s p e c ,  P - 2 0 ,  y “ s p e c .
2 .  R e w o r k  ( i n d i c a t e  m e th o d )
3 . R e w e ig h  ( i n d i c a t e  m e th o d )
4 . N e w  A l iq u o t

R O U T IN G  F O R  A P P R O V A L  A N D  A C T IW  ( C i r c l e  a p p l i c a b l e  p e o p le )

RM  RS WM JA S P A B  O th er
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C O R T N ^ T U l
A PPENDIX D '

TECHNICAL PA PE R  FOR HANFORD SYMPOSIUM  
AND 9TH ANNUAL MEETING HEALTH PHYSICS 

SOCIETY

R O U T IN E  D E T E R M IN A T IO N  O F  P L U T O N IU M  B Y  T R A C E R  
T E C H N IQ U E S  IN  L A R G E  B IO L O G IC A L  S A M P L E S  *

b y

W . J . M ^jor. R . A . W e s e m a n , R . M e lg a r d , L . L e v e n th a l

T e c h n ic a l  S e r v i c e s  D iv is io n  
T r a c e r la b ,  A  D iv i s io n  o f L a b o r a t o r y  fo r  E l e c t r o n i c s ,  In c .

2 0 3 0  W r ig h t A v e n u e  
R ic h m o n d , C a l i f o r n ia

A B S T R A C T

A  p r e c i s i o n  t r a c e r  p r o c e d u r e  w a s  d e v e lo p e d  fo r  th e  r a p id  a n a l y s i s  

o f  n o n - u n i f o r m ly  d is t r ib u t e d  p lu to n iu m  in  la r g e  b io lo g ic a l  s a m p le s .

L iv e r ,  lu n g , k id n e y , ly m p h  n o d e , t r a c h e a ,  g a s t r o in t e s t in a l  t r a c t ,  

n a s a l  m u c o s a ,  p h a r y n g e a l  m u c o s a ,  b o n e , u r in e  a n d  f e c e s  s a m p le s  fr o m  

b u r r o s ,  s h e e p ,  a n d  d o g s  ( e x p o s e d  to  p lu to n iu m  a e r o s o l s )  w e r e  a s s a y e d

fo r  p lu to n iu m . T h e  c h e m ic a l  p r o c e d u r e  c o n s i s t e d  of; e q u i l ib r a t io n  o f

2i 3 6s a m p le  p lu to n iu m  w ith  P u  t r a c e r ,  w e t  a s h in g  b y  r e f lu x in g  w ith  

H ^SO ^ a n d  a  c a t a ly s t ;  e x t r a c t io n  o f  p lu to n iu m  fr o m  b u lk  s a l t s  w ith  c u p -  

f  e r r  o n - c h lo r o f o r m ;  p u r i f ic a t io n  w ith  io n - e x c h a n g e  r e s in s ;  a n d  e l e c t r o ­

d e p o s i t io n  o n  p la t in u m . T h e s e  p r o c e d u r e s  m in im iz e d  th e  r e q u i s i t e  

v o lu m e  o f  a c i d s  a n d  a v o id e d  th e  v io l e n t  e x o t h e r m ic  r e a c t io n s  o f  s o m e  

w e t  a s h in g  p r o c e d u r e s .  P r o b le m s  a s s o c i a t e d  w ith  d r y  a s h in g ,s u c h  a s  

l o s s  o f  th e  r a d io is o t o p e  b y  e n t r a in m e n t  in  s o l id  c a r b o n  p a r t i c l e s ,  a n d  

f o r m a t io n  o f  in s o lu b le  o x id e s  o f  p lu t o n iu m ,w e r e  a v o id e d . A l s o ,  th e  

n e e d  fo r  th e  l a r g e  a s h in g  f u r n a c e s  w a s  o b v ia te d .

* T h is  r e p o r t  i s  b a s e d  on  w o r k  p e r f o r m e d  u n d e r  C o n tr a c t  D A - 4 9 - 1 4 6 - X Z -  
1 9 2 , M o d  4 , b e tw e e n  th e  D e f e n s e  A t o m ic  S u p p o r t  A g e n c y  a n d  T r a c e r la b ,  
A  D iv i s io n  o f L a b o r a t o r y  fo r  E l e c t r o n i c s ,  In c .



C U U fil lE l lT lA l
M e a s u r e m e n t  o f  th e  p lu to n iJ in  c o n te n t  w as a c c o m p l i s h e d  b y  t r a c e r

y ie ld in g  a n d  a lp h a  p u l s e - h e ig h t  a n a l y s i s .  T h is  m e th o d  e n s u r e d  a  h ig h

d e g r e e  o f  a c c u r a c y ,  h ig h  s e n s i t i v i t y ,  a n d  f r e e d o m  fr o m  in t e r f e r e n c e

f r o m  o th e r  a lp h a  e m i t t e r s .  A  t y p ic a l  c h e m ic a l  y ie ld  w a s  5 5 a n d

th e  c o u n t in g  p r e c i s io n  w a s  w ith in  3% . L im i t s  o f  d e t e c t io n  w e r e

a p p r o x im a t e ly  0 . 05  d pm  fo r  a  th o u s a n d -m in u te  c o u n t.

IN T R O D U C T IO N

P r o c e d u r e s  fo r  th e  d e t e r m in a t io n  o f  p ic o c u r ie  a m o u n ts  o f

p lu to n iu m  in  b io lo g ic a l  m a t e r i a l s  a r e  a b u n d a n t in  th e  l i t e r a t u r e .

I n h e r e n t  d r a w b a c k s  to  t h e s e  p r o c e d u r e s  a r e :  p r o c e d u r e s  a r e

l i m i t e d  to  s p e c i f i c  t y p e s  a n d  a m o u n t s  o f  s a m p le s ;  d isso lu tio n  an d

p u r i f ic a t io n  l o s s e s  a r e  e r r a t ic ^ u s u a l ly  r e q u ir in g  c a l ib r a t io n  o f  
(R eferen ce  9)

c h e m i s t s  /  ; a n d  th e  c h e m ic a l  p r o c e d u r e  m u s t  o f te n  b e  r e v i s e d  fo r
(R eferen ce  10) 2 3 7

e a c h  s a m p le .  W e is s  a n d  S h ip m a n /  h a v e  u s e d  P u  t r a c e r  to
(R eferen ce 11) 2 3 8

f o l lo w  p r o c e d u r a l  s t e p s  in  u r i n a l y s i s .  P a in t e r  /  h a s  u s e d  P u

t r a c e r  to  f o l lo w  a c t iv i t y  d is t r ib u t io n  in  d o g s . In n e i t h e r  c a s e ,

h o w e v e r ,  w a s  th e  t r a c e r  u s e d  to  y i e ld  a n o th e r  i s o t o p e  o f  p lu to n iu m .

A t t e m p t s  to  m in im iz e  p lu to n iu m  l o s s e s  s o m e t i m e s  r e s u l t  in  a

p r o d u c t  w h ic h  c o n ta in s  in t e r f e r in g  a lp h a  e m i t t e r s  such  a s  th e

^ ^^ A m  d a u g h te r  o f  ^ P u , p r e s e n t  in  m a n y  p lu to n iu m  s a m p le s .  
(R eferen ce  12)

H o l l s t e in  /  m e n t io n s  c o n ta m in a t io n  f r o m  u r a n iu m  a n d  W e is s  a n d

2 2 2  2 3 8  2 3 1  2 3 7
S h ip m a n  m e n t io n  T h , U , P a ,  a n d  N p  c o n ta m in a t io n  in

(R eferen ce  13)
u r in e  s a m p l e s .  O th e r  w o r k e r s  s u c h  a s  S a n d e r s  a n d  L e id t  /  h a v e

e x p r e s s e d  d i s s a t i s f a c t i o n  w ith  p r o c e s s i n g  m e th o d s .  K o o i a n d  
(R eferen ce  14)

H o l l s t e i n /  w e r e  d i s s a t i s f i e d  w ith  e r r a t i c  p lu to n iu m  r e c o v e r y  a n d

th e  in a p p l ic a b i l i t y  o f  a v a i la b le  p r o c e d u r e s  to  w a te r  c o n ta in in g  la r g e

c o n c e n t r a t io n s  o f  ir o n  o r  c a lc iu m .
y 'K(\

B y  m e a n s  o f  a P u  t r a c e r  t e c h n iq u e ,  w e  h a v e  s u c c e s s f u l l y  

d e t e r m in e d  su b  m ic r o  a m o u n ts  o f  p lu to n iu m  in  n u c le a r  d e b r i s ,
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w i a i i m
a tm o sp h e r ic  f i l t e r s ,  soil^^Nry fa llou t, ra in w fiter, food, en v iron m en ta l

sam pleSj and n eu tron -activa ted  m a te r ia ls  for th e  p ast tw elve  y e a r s .
236In th is  p roced u re  a known quantity of P u  is  eq u ilib ra ted  w ith

236
sa m p le  plutonium^and Pu a s  w e ll  as the h e a v ier  plutonium  

iso to p e s  a r e  la ter  d eterm in ed  by alpha sp e c tr o m e tr y . P o s it iv e  

id e n tif ic a tio n  of a ll  iso to p e s  and an a cc u r a te  c o r r e c tio n  for p r o c e s ­

s in g  lo s s e s  a r e  a s su r e d . The m ethod  i s  adaptable to m o st sa m p le s
236conta in ing  plutoniun^ sinCe Pu is  u su a lly  ab sen t.

T his tr a c e r  m ethod  has been  com b ined  w ith  an appropriate

b io a s sa y  p ro ced u re  for .routine d e term in a tio n  o f n on -u n iform ly

d istr ib u ted  plutonium  in large  b io lo g ic a l sa m p le s . In a recen t

program  b u r r o s , sh eep , and dogs w e r e  e x p o sed  to plutonium  a e r o so ls

to s im u la te  uptake, d ep o sitio n , retention^and tra n slo ca tio n  of plutonium

in hum ans e x p o se d  to plutonium  a e r o s o ls  from  a n on -n u clear

d eton ation . O ver 6 OO liv e r , lung, k id n ey , lym ph node, tra ch ea ,

g a s tr o in te s t in a l ,tra ct, n a sa l m u c o sa , p h aryn gea l m u co sa , bone,

urinej and f e c e s  sa m p le s  from  the a n im a ls  w ere  an a lyzed  by our lab  for

plutonium  con ten t. T h ese  sa m p le s  ran ged  from  a few  ou n ces to
239 240

15 pounds and contained  from  0 to 60 ,00  dpm of ' Pu.

EXPERIMENTAL.
236P rep a ra tio n  of Pu T racer

236The Pu tr a c e r  w as p rep ared  in  a c y c lo tr o n  irrad ia tion  and
239 240 238c h e m ic a lly  p u r ified  a t T ra cer la b . N o m ea su r e a b le  ’ Pu or Pu  

w as apparent a fte r  p u rifica tion . Both ex h a u stiv e  e le c tr o d e p o s itio n  and  

iso to p ic  d ilu tion  m ethods w ere  used  to stan d ard ize  the tr a c e r .

In ex h a u stiv e  e lec tro d ep o sitio n , four a liq u o ts w ere  w ithdraw n from

the p u r ified  sto ck  and the tr a c e r  e le c tr  ode po s ite d  on a platinum  d isc .
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The p la te s  w e r e  counted  w ithout c o l l in | | | |o r s  in  our F r is c h  grid  ch am b ers

and tr a c e r  a c t iv ity  c o r r e c te d  for  cham ber counting e ff ic ie n c y . E le c tr o -

d ep o sitio n  and counting w ere  rep ea ted  on the p lating supernate until a

p late  r e la t iv e ly  fr e e  of a c tiv ity  w as obtained . T h ree  p latings w ere  u su a lly

req u ired . Sum m ation  of the e le c tr o d e p o s it io n s  gave the tra c e r  con cen tra tion .
239 240In iso to p ic  d ilu tion  a sp ike of N ation a l B ureau of Standards ’ Pu  

stock  solu tion* (99. 97% pure) w as added, for  y ield in g , to nine a liq u ots  

of the p u r ified  Pu stock  so lu tion . The sp ike and tr a c e r  w ere  e q u ili­

b rated  by evap oration  w ith HgSQ* and HCIO4 and iso la te d  by the p roced u re
23 6d e sc r ib e d  below . The p lated  sa m p le s  w e r e  counted  and the Pu co n cen tra -

239tion  ca lcu la ted  a fte r  Pu y ield ing .

E xh au stive  e le c tr o d e p o s itio n  gave an a v e ra g e  con een tra tion  of
23625. 0 ± 0. 38 d p m /m l Pu for the four a liq u o ts . Iso top ic  d ilu tion  gave  

an a v e r a g e  25. 7 ± 0. 26 d p m /m l for  the n ine a liq u o ts . E x p er ien ce  has 

shown that the f ir s t  m ethod is  su sc e p tib le  to  low  r e su lt s  due to seq u en tia l 

handling lo s s e s .  T h is point has b een  co n firm ed  by stan dard ization  

of the tracerj u sing  a com b ination  of both tech n iq u es on the sam e a liq u ots  

of tr a c e r .

Sam ple D isso lu tio n

The ch o ice  of dry or w et ash in g  is  often  a m atter  of p erson a l p r e -
(Reference 15)

fe r e n c e  or o f f a c i l i t ie s  a v a ila b le . C om ar /  d is c u s s e s  the r e la tiv e
(Reference 16)

m e r its  of ea ch  and u su a lly  fa v o rs  d ry  a sh in g . G reenberg  /  r e c o m ­

m ends the co n v en ien ce  of dry  ash in g . W et-v ersu s-d ry  ashing w as

«An a n a ly s is  of the NBS standard ( lis te d  a s  99. 97% pure) on our M ass  
S p ec tro m eter  gave  the fo llow ing  iso to p ic  com p osition ; 94. 386 w eight % 

^^^Pu; 5. 271 w eigh t % ^^°Pu; and 0. 343 w eight % ^^^Pu. The ^^^Pu, 

^"^^Pu alpha d is in te g r a tio n  ra te  of the so lu tion  w as ca lcu la ted  from  th is  

data.
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e x p er im en ta lly  com p ared . D ry ash ing r e su lte d  in l o s s e s  from  sp a tter ­

ing and p h y sica l en tra in m en t of plutonium  in so lid  carbon  p a r t ic le s . It 

w as a ssu m e d  the g r e a te s t  l o s s e s  would occu r in sa m p le s  having high  

organ ic-to -a sh  r a tio s , such  a s  so ft t is s u e s .  L o s s e s  from  the form ation

of d ifficu ltly  so lu b le  com pounds of plutonium  at high ash ing  tem p era tu res
(Reference 17)

w ere  a lso  su sp ec ted . T orib ara  and P red m o re  /  found urine, bone, and

so ft - t is su e  a sh  r e a d ily  so lu b le  in strong HCl, w h ile  fe c a l  and food a sh

contained  a d iff icu lt ly  so lu b le  resid u e  w hich  so m e tim e s  trapped 97%

of the plutonium , req u irin g  a d ra stic  lea ch in g  and fu s io n  for d isso lu tio n .

In dry ash ing; sa m p le  plutonium  and tr a c e r  cannot be eq u ilib rated

until a fter  the a sh in g  p r o c e ss ;  and lo s s e s  occu rr in g  a t th is  stage  r e su lt

in in a ccu ra te  sa m p le  y ield in g . Wet ash in g  of t is s u e  and flu id  sa m p les  
236

in the p r e se n c e  of Pu tr a c e r  w as tr ie d  and gave the d e s ir e d  r e su lt s .

The p roced u re, and adaption  of the K jeldahl m ethod, u tilized  the ox id izing  ; 

pow er of co n cen tra ted  su lfu r ic  acid , a  m e r c u r y  c a ta ly st, and reflu x in g  at 

high te m p e r a tu r e s . The apparatus c o n s is te d  s im p ly  of la rg e  b ea k ers c o v ered  

w ith  inverted funnels (Figure D .l). U naccountable sam p le  plutonium  l o s s e s  

w e r e  e lim in a ted  by addition o f the tr a c e r  at the s ta r t . E q u ilibration  of 

s a m p le  plutonium  and tr a c e r  w as a ssu r e d  by d isso lu tio n  of the sam p le  

in the stro n g ly  o x id iz in g  m ed ia . R eq u isite  v o lu m e s  o f ac id s and 

v io le n t  ex o th er m ic  r e a c tio n s  of som e w et ash in g  p ro ced u res w ere  

m i n im iz e d .  A fter  a c le a r  so lu tion  w as obtained , the e x c e s s  ac id  w as  

e v a p o r a te d .

Bone s a m p l e s  w ere  dry a sh e d  s in ce  they  have a low  o r g a n ic -to -  

a s h  ratiOjand the a sh  s e r v e s  as a c a r r ie r  to p reven t lo s s  of plutonium  

durin g  h igh -tem p era tu re  a sh in g . The bone a sh  w as e a s i ly  rem oved  

fr o m  the ash in g  con ta in er  by a c id  d isso lu tio n  and then eq u ilib rated  

w ith  p lu to n iu m  tr a c e r .
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Plutonium  Iso la tio n

The r e s id u e  from  w et ash ing u su a lly  contained  la rg e  am ounts of 

inorgan ic  s a lt s .  M ost of the bulk sa lts  w ere  sep a ra ted  by ex tractin g  

the p lutonium , red u ced  to the tr iv a len t sta te  w ith h ydroxlam ine hydro­

ch lo r id e , into a cu p ferro n -ch lo ro fo rm  so lu tion . The ex tra ctio n  w as a
(Reference 9)

sc a le d -u p  v e r s io n  of the m ethod outlined  by B eaufait and Lukens /
(Reference 18)

and L a n g h a m ,/ The r e s id u a l sa lts  w ere  further reduced  by c o ­

p rec ip ita tio n  of plutonium  w ith Fe(O H )2 from  a hot b a s ic  carbonate  

so lu tion  and then from  an am m on iaca l so lu tion .

The plutonium  w as sep a ra ted  from  iron  and tr a c e s  o f other

m e ta llic  ion s by io n -ex ch a n g e  r e s  in -a b so rp tio n  and e lu tion  with  
(Reference 19)

H Cl-NH^I. /  The elu en t w as evap orated  to low vo lu m e and trea ted  

w ith HNOji HCIO4 , and HCl to rem ove  iodine and r e s id u a l r e s in  

p a r t ic le s . If a r e s id u e  p e r s is te d , the sam p le  w as r e c y c le d  through  

the c h e m is tr y  p ro ced u re , a s  a v is ib le  r e sid u e  a t th is  point would  

r e su lt  in a d ir ty  p la te  in the p roced u re below .
(Reference 20)

A rapid  e le c tr o d e p o s itio n  p roced u re rep o rted  by M itc h e ll /  

w as used  to obtain from  the c le a r  so lu tion  a w e ig h t le s s , in v is ib le  d ep osit  

of plutonium  on a platinum  d isc  w ith a p lating tim e  of 10 m in u tes. The 

d isc  w as 5 m ils  thickjW ith a m ir r o r  f in ish , p r e -c u t  to 2. 2 cm  in d iam eter . 

The e le c tr o d e p o s itio n  c e ll ,  d esign ed  by our lab ora tory , lim ite d  the 

plating so lu tion  ex p o su re  to the g la s s  tow er, teflon  gasket^and platinum  

d isc .

Sequentia l o u tlin es  of the sam p le  p r o c e ss in g  are  given (Figures D.2 and 

D. 3, and a d e ta iled  c h e m ic a l p roced u re is  appended.

A c tiv ity  M ea su rem en ts

E ach e le c tr o d e p o s ite d  plutonium  sa m p le  w as counted  on an alpha  

p u lse -h e ig h t a n a ly z e r . F o r  th is  purpose, the outputs from  four  

F r is c h  g r id  ch a m b ers  (T r a c er la b  M odel RLiD-1) w ere  connected
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l o W t i r t i w ^
to one m u lti-ch a n n el a n a ly zer  (T ech n ica l M ea su rem en ts  C o r p ., M odel 

C N -1 10) by d ivid ing the fu ll range of 256 channels into quadrants of 

64 chan n els each .

The cham ber w as c a lib ra ted  for alpha en ergy  using a m u lti-p eak  

alpha so u rce  contain ing  ^^^Pu, and ^^^Pu (T ra cer la b

R -37  A lpha S p ec tro m eter  Kit). The ca lib ra tio n  w as m ade im m ed ia te ly  

b efore  and a fter  each  sam p le  w as counted. T h is p rov id ed  a ch eck  for  

in stru m en t d r ift during the sam p le  counting in terv a l. The in stru m en t  

co n tro ls  w ere  ad ju sted  so  that the 64 ch an n els c o v e r e d  an  en ergy  

range of 4 . 5 to 6 . 0 M ev. T h is range included the iso to p e  e n e r g ie s  

of^^^Pu (5. 14 M ev), ^^^Pu (5. 16 M ev), Pu (5 .4 9  Mev)^ and Pu 

(5 .7 5  M ev). The a m p lifier  gain  se ttin g  gave a s c a le  fa c to r  o f 37 K ev  

per channel. Each iso to p e  p r e sen t was r e g is te r e d  over  a sp read  of 

ap p rox im ately  ten  c h a n n e ls .

A d isp o sa b le  m eta l co llim a tin g  ringj surrounding each  sam p le  

d isc , was used  with each  sa m p le  to preclud e the counting o f degraded  

alpha p a r t ic le s . Som e lo s s  in  counting e ff ic ie n c y  r e su lte d  but w as o ff­

se t  by im p roved  peak con tou rs and d istin ct sep a ra tio n  o f  alpha en ergy  

p ea k s. The re so lu tio n  (fu ll w idth at half-m aixim um ) of the four F r isc h  

Grid cham bers, includ ing d isc  co llim a tio n , w as 0.88%  at 5. 15 M ev.

The alpha peak counting e ff ic ie n c y  w as ap p rox im ate ly  35%.

The counting tim e for  an unknown sa m p le  w as d eterm in ed  by 

the iso to p e  having the lo w e st  a c tiv ity . If a c tiv ity  le v e ls  p erm itted , the 

lo w e st  a c tiv ity  peak w as counted  to a standard e r r o r  o f w ith in  3%.

The m axim um  counting tim e for  any sam p le  w as lim ite d  to ^000 m in ­

utes .
239, 240C alcu lation  of_________ Pu

The r e su lts  o f the alpha p u lse -h e ig h t a n a ly se s  a r e  p r esen ted  on 

p rin ted ta p e . A g ra p h ica l p lo t  o f a typ ica l sp ectru m  for  a t is s u e  con -
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239 -„mirtaining a  m o d era te  am ount o f P u ^ rs  illu s tr a te d  in  F igu re  D.4. The 

e n e rg y  ca lib ra tio n  lin e  w as c a lcu la ted  fro m  the p re-and post counting 

en erg y  c a lib ra tio n s  o f the counting c h a m b e r .  A s u m m a tio n  w as m ade  

of counts under each  iso to p e  peak p r e s e n t . T h ese  counts w ere  c o r ­

r e c te d  for low  en erg y  ta il, background, peak reso lu tio n , and in s tr u ­

m en t d r ift. The plutonium  content of the sa m p le  w as ca lcu la ted  by;

239, 24 0 ^  counts Pu x  dpm
Pu dpm - -------— 21T—   ------  ----------------

counts Pu

239 240Pu and Pu could  not be c a lc u la ted  separately^ a s  th eir  alpha  

e n e r g ie s  w e r e  too c lo s e  to r e so lv e  w ith a F r isc h -G r id  C ham ber.

The counting e ff ic ie n c y  of each  F r isc h -G r id  Cham ber w as m e a ­

su red , u sing  a high p r e c is io n  alpha standard, and it w as not n e c e s s a r y  

to c a lc u la te  a y ie ld  to d eterm in e  the plutonium  content. H ow ever, 

the y ie ld  w as u su a lly  d eterm in ed  a s  a q u a lity  con tro l m ea su r e  in  

ord er to a s s e s s  the e ff ic ie n c y  of the c h e m is tr y  procedure.

Q uality C ontrol

The b io lo g ic a l sp e c im e n s , r e c e iv e d  in the form  of frozen  sa m p les  

se a le d  in p la s tic  b ags, w ere  s to red  in a w a lk -in  fr e e z e r  p rior  to 

p r o c e ss in g . S am p les w ere  a n a lyzed  in a lo w - le v e l  ra d io ch em ica l 

la b o ra to ry  to p revent con tam in ation  from  ou tsid e  so u r c es  and 

p r o c e ss e d  w ith adequate spacing using  a l l  new  g la ssw a r e  to p reven t 

c r o ss -c o n ta m in a tio n . The few  sa m p le s  w hich w ere  exp ected  to be 

higher in plutonium  content, by v ir tu e  of th e ir  exp osu re , w ere  p r o c e ss e d  

sep a r a te ly .

A ll  rea g en ts  w ere  m ade up fr e s h  and a n a lyzed  for any lab ora tory  

blank. S im u la ted  sa m p le s  (p rep ared  by adding a ^^^Pu sp ike to a m a tr ix  

s im ila r  to the an im a l sp e c im en s) w e r e  an a lyzed  to ch eck  on p ro ced u res. 

The lab ora tory  blanks w ere  e ffe c t iv e ly  background. For an optim um
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sam p le  counting t im e  of 1^000 m in u tes , th e  blanks w ere  found to be in  

the  reg ion  of 0. 05 dpm jw h ich  is  the lim it  of d etection  for the in stru m en t.

A ll  a c tiv ity  m ea su r e m en ts  w ere  p erform ed  in an iso la te d  and

co n tro lled  a r e a . The background count rate and counting e ff ic ie n c y  of

2%Q 240each  F r isc h -G r id  Cham ber w as checked  p er io d ica lly . In the Pu

en ergy  reg ion , the background count w as ap p rox im ate ly  0 . 001 cpm .

RESULTS

B ased  on the sa m p les  analyzed , the re flu x  w et a sh in g -tr a c e r  p ro ­

cedure h as  been  found to be su c c e s s fu l. It w as m o d era te ly  tim e-co n su m in g  

an d  ex p e n s iv e , however. O rd inarily  3 to 5 days w ere  req u ired  to d is so lv e

16 to 20 la r g e  t is s u e  sa m p le s . A com bination  of HNOj, H^SO^, fum ing-HNO_
(Reference 21)

and  HCIO^ d isso lu tio n s  in open b eak ers w as su b stitu ted  for sm a ller  s a m p le s ./  

A tabulation  of ra d io ch em ica l y ie ld s  a r e  l is te d  in Table D .l. G en era lly , 

s a m p le s  0. 1 to 4 ounces and 4 to 14 ounces a v era g ed  55% and 48%^ 

r e sp e c t iv e ly . S am p les 1 to 9 pounds a v era g ed  ap p rox im ate ly  50%.

Y ield s from  sa m p le s  up to 15 pounds a r e  s t i l l  to be determ in ed . A v e r a g e s  

rep orted  in clu d e som e low  y ie ld  sa m p les  w hich w ere  p r o c e sse d  before  

our p ro ced u res  had been fu lly  d evelop ed . R ecen t data show  im proved  

y ie ld s in  a l l  sa m p le  c a te g o r ie s .

T he u se  of tr a c e r  did not le s s e n  the d iff icu lt ie s  of reco v er in g  such
-1 3m inute am ounts a s  0. 1 dpm (7 x  10” g r a m s) of plutonium  from  pounds 

of m a ter ia l. L o s s e s  of sam p le  plutonium  are always a p o s s ib il ity , but with 

addition of tr a c e r , th e se  lo s s e s  a r e  p o s it iv e ly  known. Thus, if  the 

en tire  sam p le  w as lo s t  due to und etected  p r o c e ss in g  ir r e g u la r it ie s ,  

the sa m p le  w as rep orted  a s  lo s t  and not a s  z e r o  dpm of plutonium .

T he sa m p le  a c t iv it ie s  m ea su red  in th is  program  a r e  not germ ane  

to th is paper^ s in c e  sa m p les  cam e from  both exp osed  and unexposed
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a n im a ls . Som e a n im a l organs w ere  found to  contain  le v e ls  of plutonium  

below  our l im it s  of detection^w hich is  n o m in a lly  0. 05 dpm. The lo w e st  

sa m p les  show ed  a c tiv ity  from  0 . 05 to 0. 10 dpm.

V a r ia tio n s  in y ie ld s  in troduced  no s p e c ia l  p rob lem ^  s in ce  each  

sam p le  w as in d iv id u ally  y ie ld ed . H ow ever, 50 to 70% w as co n sid ered  

m o st d e s ir a b le  for obtaining optim um  s e n s it iv ity . The fluctuations in 

y ie ld s  e m p h a s iz e  the in a c c u r a c ie s  w h ich  w ould have r e su lte d  had the 

w ork been  done w ithout tr a c e r . A ls o , in r e tr o s p e c t , an adequate  

t r a c e r - f r e e  plutonium  a s s a y  p roced u re  w ould have b een  v e r y  

d ifficu lt to d eve lop .
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C H E M IC A L , P R O C E D U R E

1 . R e m o v e  th e  f r o z e n  s a m p le  fr o m  i t s  p o ly e t h y le n e  b a g  an d  a l lo w  it  

to  th a w  f o r  a  f e w  m in u te  s  u n d e r  a  h e a t  la m p . I f  th e  s a m p le  sh a p e  

o r  s i z e  i s  s u c h  th a t i t  w i l l  n o t f i t  in  th e  b o tto m  h a lf  o f  a fo u r -  

l i t e r  b e a k e r ,  c u t  th e  s a m p le  in to  a p p r o p r ia te  s e c t io n s  a n d  p la c e  

e a c h  s e c t io n  in  a  s e p a r a t e  b e a k e r .  R in s e  th e  p la s t i c  b a g  w ith  

H N O 3  a n d  a d d  th e  w a s h in g s  to  th e  b e a k e r .

2 . A d d  e n o u g h  H ^SO ^ to  c o m p le t e ly  c o v e r  th e  s a m p le .  P ip e t  an

236a p p r o p r ia te  a m o u n t  o f  P u  t r a c e r  (w ith in  a  f a c t o r  o f  f iv e  o f  

th e  e x p e c t e d  s a m p le  a c t iv i t y  b u t a  m in im u m  o f  15 d p m ) in to  e a c h  

b e a k e r  a n d  a d d  a p p r o x im a t e ly  5 g r a m s  K 2 S O 4  and 2 to 3 drops Hg 

m e t a l .  S p r a y  th e  s a m p le  w ith  D o w -C o r n in g  A n t ifo a m  A  s i l i c o n e  

d e f o a m e r .

3 . A t ta c h  th e  s t e m  o f  a n  in v e r t e d  6 - in c h  fu n n e l  to  a  r in g  s ta n d  an d  

c la m p  a n d  lo w e r  th e  fu n n e l m o u th  in to  th e  b e a k e r .  S e c u r e  a  fe w  

in c h e s  a b o v e  th e  s a m p le .

4 .  D ig e s t  th e  s a m p le  g e n t ly  w ith  lo w  h e a t  u n t i l  a  b la c k  t a r r y  m ix t u r e  

i s  o b ta in e d . I n c r e a s e  th e  h e a t  g r a d u a lly  a n d  r e f lu x  u n t il  th e  

m ix t u r e  i s  a  c l e a r  s o lu t io n .  T h e  t a r r y  m ix t u r e  w i l l  tu r n  to  a  

b la c k  j e l l y ,  a  b la c k  l iq u id , a  r e d  liq u id , a n d  f in a l ly ,  a  c l e a r  

s o lu t io n .  R a is e  o r  lo w e r  th e  fu n n e l d u r in g  d i s s o lu t io n  to  c o n t r o l  

th e  r e f lu x  a c t io n .  W a sh  d ow n  a n y  c a r b o n a c e o u s  m a t e r ia l  on  th e  

b e a k e r  a n d  fu n n e l w a l l s  w ith  H 2 SO ^.

5 . E v a p o r a te  th e  H ^SO ^ u n t i l  s a l t s  s t a r t  f o r m in g .  R e m o v e  th e  

fu n n e l a n d  a d d  H N O ^ c a u t io u s ly  to  c o o l  th e  s o lu t io n .  If th e  

s a m p le  h a d  b e e n  d iv id e d  in to  s e c t io n s  f o r  th e  d i s s o lu t io n ,  c o m b in e  

th e  s e c t io n s  in to  o n e  b e a k e r  a n d  e v a p o r a t e  to  lo w  v o lu m e . C o o l  

a n d  t r a n s f e r  th e  s a m p le  w ith  w a t e r  to  a  la r g e  p o ly e t h le n e  b o t t le



w

or a E -lite r  a c id  b o ttle . D ilute to ap p rox im ate ly  500 m l.

6 . Add 10 m l sa t. NHgOH* HCl to the d ilu ted  sa m p le  and about 50 m l  

CHCI3 . S tir  w ith a m ech a n ica l s t ir r e r  fo r  1 m inute at high s p e e d . 

Add 75 to 100 ml 6 % aqueous so lu tion  of cu p ferron  and s t ir  again

at h igh  sp eed  for  5 m in u tes .

7. T ra n sfe r  the m ix tu re  into four 250-m l p o lyeth len e  b o ttle s  and 

cen tr ifu g e  to sep a ra te  the p h a se s . T ra n sfer  the C H C lj e x tra c ts  

w ith a tra n sfe r  p ipet to a 400-m l beak e^  taking ca re  not to 

d istu rb  the in te r fa c e s . R epeat the ex tr a c tio n , w ithout addition  

of m ore  cu p ferron , until the CHCI3 p h a ses  a r e  c o lo r le s s .

8 . B o il the CHCI3 c o lle c t io n s  to low volume (approximately 3 ml) and 

a llo w  con ten ts to c o o l. R in se  down the s id e s  of the beaker w ith  

HNO3 and boil to approximately 3 m l. Rinse the sides with fum ing  

n itr ic  and b o il down again  (avoid  d r y n e ss ) . Add 10 m l fum ing  

n itr ic  and 25- 30 m l HCIO^. C au tiou sly  heat u n til an exo th erm ic  

HCIO4  r e a c tio n  b e g in s . R em ove the b eak er from  the hot p late  

and a llow  the re a ctio n  to go to com p letion .

9. F um e the HCIO4  to low  v o lu m e . C ool the so lu tion  and tra n sfer  

w ith w ater  w a sh e s  to a 40 -m l cen tr ifu ge  con e.

10. Add 10 m g F e u n le ss  the sa m p le  is  known to contain  that 

m uch or m o r e . Add 19N NaOH until the so lu tion  is  b a s ic  to  

p r e c ip ita te  m e ta l io n s . Add 5 m l sa t. Na^CO j so lu tion  and d ig est  

the p r e c ip ita te  in a hot w ater  bath for 10 m in u tes . C entrifuge and 

d ecant the supernate to w a ste . D is s o lv e  the p rec ip ita te  in HNO3 

and d ilu te to ap p rox im ate ly  30 m l.

11. M ake the so lu tion  b a s ic  w ith  NH^OH and d ig e st  the p rec ip ita te  

in a hot w ater  bath for 10 m in u tes . C entrifuge and decant the 

su p ern ate  to w a ste . W ash the p r e c ip ita te  tw ice  w ith 10-m l portions  

of H2O contain ing 1 drop NH4 OH.
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12 . D i s s o l v e  th e  p r e c ip i t a t e  in  a  m in im u m  o f  H N O 3  a n d  a d d  10 m l  

6 N H N O 3 .

13 . P r e p a r e  a  100 to 200 m esh  D o w e x  1 -X  10 r e s i n  c o lu m n  b y  a d d in g  

a p p r o x im a t e ly  1 / 2  in c h  o f  r e s i n  to  a  tu b u la te d  g l a s s  c o lu m n ,

12 m m  1. D . an d  85  m m  in  le n g th , c o n ta in in g  a  D a c r o n  w o o l

p lu g  a t th e  b o t to m . I n s e r t  a n o th e r  p lu g  a t  th e  to p  a n d  p r e - c o n d i t io n  

th e  c o lu m n  w ith  4 0  m l  6 N  H N O 3 .

1 4 . P o u r  th e  s o lu t io n  f r o m  s t e p  12 o n to  th e  c o lu m n . W a sh  th e  c e n tr ifu g e  

tu b e  w ith  20  m l  6 N  HNO^* f o l lo w e d  b y  20  m l  H C l a n d  a d d  th e  

w a s h in g s  to  th e  c o lu m n .

1 5 . A llo w  th e  c o lu m n  to  d r a in  a n d  e lu t e  th e  p lu to n iu m  in to  a  5 0 - m l

b e a k e r  w ith  3 0  m l  o f  f r e s h l y  p r e p a r e d  H C l-N H ^ I (approxim ately  50 m g

N H 4 I p e r  30  m l  H C l) .

1 6 . E v a p o r a te  the e lu a te  to approxim ately  5 m l and add 5 m l HNO3 to 

d e s t r o y  I" . A d d  3 m l  H C IO ^ an d  e v a p o r a te  to  w e t  d r y n e s s .

1 7 . T a k e  up th e  r e s id u e  in  1 m l  H C l a n d  e v a p o r a te  to  d r y n e s s .  D o  not

b a k e . R o ta te  th e  b e a k e r  to  in s u r e  c o m p le t e  d r y n e s s .  A d d  2 m l  

H C l, b o i l  to  1 m ljS n d  t r a n s f e r  to  a  p r e p a r e d  e l e c t r o p la t in g  c e l l  

(n o te  a ) . R in s e  th e  b e a k e r  w ith  tw o  1 / 2 - m l  H C l w a s h e s  an d  on e  

1 / 2 - m l  w a t e r  w a s h .  T r a n s f e r  e a c h  w a s h  to  th e  p la t in g  c e l l  (n o te  b ).

a .  T h e  p la t in u m  d i s c  an d  a n o d e  m u s t  b e  f r e e d  o f  a n y  g r e a s e  f i lm  

b y  r in s in g  s e v e r a l  t im e s  w ith  a c e t o n e  and  a lc o h o l .  W r ite  th e  

s a m p le  id e n t i f ic a t io n  on  th e  b a c k  o f  th e  d i s c .  I g n ite  to  r e d  

h e a t  in  a  F i s h e r  b u r n e r  f la m e .  T h e  e le c t r o p la t in g  c e l l  m u s t  

b e  c le a n  a n d  f r e e  o f  a n y  f o r e ig n  m a t e r i a l .  C h e c k  fo r  le a k a g e  

b e f o r e  u s e .

b . K e e p  th e  p la t in g  s o lu t io n  a t  m in im u m  v o lu m e  d u r in g  t h is  

t r a n s f e r  a n d  a l s o  d u r in g  th e  t i t r a t io n .



1 8 . A d d  d r o p  m e t h y l  r e d  A d d  N H ^O H  d r o p w is e  u n t i l  th e

in d ic a t o r  s h o w s  th e  s o lu t io n  to  b e  b a s i c  ( y e l lo w ) .  A d d  2N  H C l 

d r o p w is e  u n t i l  th e  s o lu t io n  i s  j u s t  a c id .  A d d  1 d ro p  in  e x c e s s .

1 9 . P la c e  th e  s a m p le  o n  a  S a r g e n t - S lo m in  e l e c t r o l y t i c  a n a ly z e r .  

A d ju s t  th e  r o ta t in g  a n o d e  to  a p p r o x im a t e ly  1 / 4  in c h  a b o v e  th e  

p la t in u m  d i s c .  P la t e  fo r  10 m in u t e s  a t  a  s t a r t in g  c u r r e n t  o f

2 . 5 a m p  a n d  a p p r  o x im a t e  ly  5 v o l t s .  T h e  c u r r e n t  m a y  f lu c tu a te  

d u r in g  th e  p la t in g  p e r io d .  C h e c k  o c c a s i o n a l l y  an d  a d ju s t  th e  

c u r r e n t  to  m a in ta in  2 . 6  a m p  th r o u g h o u t  th e  p la t in g  o p e r a t io n .

2 0 . A t  th e  e n d  o f  th e  e le c t r o p la t in g  p e r io d ,  a d d  1 m l  N H ^O H . S t ir  

f o r  15 s e c o n d s .  T u r n  o f f  th e  c u r r e n t  a n d  s t i r r e r .  R e m o v e  th e  

a n o d e  f r o m  th e  p la t in g  s o lu t io n .

2 1 . I m m e d ia t e ly  t r a n s f e r  th e  p la t in g  s o lu t io n  in to  th e  b e a k e r  u s e d  

fo r  e v a p o r a t io n .  R in s e  th e  in s id e  o f  th e  p la t in g  c e l l  3 t i m e s  

w ith  w a t e r  w a s h e s .  C o m b in e  th e  w a s h e s  w ith  th e  p la t in g  s o lu t io n  

in  th e  b e a k e r .

2 2 . D is m a n t le  th e  p la t in g  c e l l  a n d  r e m o v e  th e  p la t in u m  d i s c .  R in s e  

w ith  a lc o h o l  a n d  ig n it e  th e  d i s c  to  r e d  h e a t .

2 3 . P la c e  d i s c  in  a  l in e d  a n d  la b e le d  t in  b o x  a n d  s u b m it  fo r  a lp h a  p u ls e  

h e ig h t  a n a l y s i s .



T A B L E  D . l E F F E C T  O F  S A M P L E  S IZ E  ON P U  R E C O V E R Y

S a m p le
W e ig h t
R a n g e

T is s u e N u m b e r
o f

S a m p le s

P u
R e c o v e r y

R a n g e

P u
R e c o v e r y
A v e r a g e

O u n c e s 7 . 1*

0 . I -  0 . 3 H ila r  N o d e  (D ) 12 4 4 - 7 4 61

0 . 3 -  0 .4 H ila r  N o d e  (S) 9 2 1 -6 2 43

0 . 2 -  0 . 9 H ila r  N o d e  (B ) 12 3 3 - 7 7 60

0 . 4 -  0 . 8 P h a r . M u c o s a  (D ) 15 3 7 - 7 5 65

0 . 7 -  0 . 8 N a s a l  M u c o s a  (D ) 2 5 0 - 7 9 65

1. 1 -  1 .6 T r a c h e a  (D ) 9 3 9 - 8 5 58

1 . 4 -  2 . 3 K id n e y  (D ) 14 2 4 - 8 8 51

1. 7 -  3 .2 P h a r . M u c o s a  (B ) 6 3 2 - 6 8 4 9

2 . 4 -  3 . 6 L u n g s  (D ) 9 2 8 - 6 4 4 9

3 . 3 -  4 . 0 K id n e y  (S) 6 4 0 - 7 2 55

4 . 8 -  6 . 4 L iv e r  (S) 17 2 6 - 8 0 4 7

5. 3 -  8. 5 C o n t r o ls 26 2 4 - 7 4 52

6 . 1 -  7. 3 B o n e  (S) 18 2 4 - 6 9 4 2

7. 8 - 1 4 . L i v e r  (D ) 10 3 0 - 7 7 50

P o u n d s % %

0 . 9 -  1. 1 T r a c h e a  (B ) 5 4 2 - 7 0 56

1. 0 -  2 . 5 K id n e y  (B ) 16 2 1 - 8 0 4 9

1. 9 -  3 .3 B o n e  (B ) 24 2 3 - 7 5 54

3. 6 - 1 0 . 2 L u n g  (B ) 3 3 4 - 7 5 52

4 . 4 -  8 . 9 L iv e r  (B ) 10 3 7 - 5 7 4 8

T O T A L 22 3 2 1 -6 8 52

♦ D  ■ D o g , S  •> S h e e p , B  ■ B u r r o

A L



Figure D .l Reflux apparatus for biological sample. (Tracerlab photo)



( ' W n m p m i

F r o z en  Sam ple

D iss .

Thaw  
Section  
H2SO4 
T ra cer  
K2SO4 (Solid)
Hg m eta l c a ta ly s t  
D efoam er  
D ig e st w ith  heat 
R eflux

C lear Solution

O rganic M atter

Sep n.

E vap orate to sa lts  
HNO3
C om bine se c t io n s
T ran sfer  to la rg e  polyeth lene bottle
Satd. NH2OH • HCl
CHCI3 -  C upferron  ex traction
R epeat e x tra c tio n  -  T ran sfer  to beaker

M eta l Ions in O rganic E xtractant
E vap orate to low  vo lu m e  
HNO3 and f-H N O s * evaporations  
HCIO4 -  ex o th er m ic  rea ctio n  
H2O -  T ra n sfer  to cen tr ifu ge  cone

M etal Ions in A queous Solution
Fe'^3
19N NaOH  
Satd. NajCOs

M etal H ydroxides and C arbonates

HNO3
NH4OH

sy
M etal H yd roxid es and C arbonates

6N HNO3
Dow ex 1-X lO  R e s in  colum n  
6N HNO3 -  HCl 
HCl - NH4I e lu tion

------
Pu‘*’3. *

In so lu b le  Sa lts

O rganic E xtractant

U ranium  C arbonate Comple:

Solub le  Salts

M eta l C om plexes

Figure D.2 Chemical dissolution, separation, and purification 
sequential scheme.
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*

E vap orate  to low  vo lum e  
HNO3 and H C I O 4 
E vap orate  to w et d ryn ess  
HCl
E vap orate  to d ry n ess  
HCl, evap ora te  to 1m l
T ra n sfer  to e lec tro p la tin g  c e l l  contain ing platinum  d isc

Pu~^3, * in p lating c e l l

M ethyl R ed Ind icator  
NH4OH
2N HCl -  ph adjustm ent 
T ra n sfer  onto an  e le c tr o ly tic  a n a ly zer

V

C ell on e le c tr o ly t ic  a n a lyzer

A node ad ju stm en t -  1 /4  inch above d isc  
C u rrent -  2. 5 am p s. , 5 v o lts  
P la te  10 -  20 m inu tes  
NH4OH
R em ove anode  
HgO w ash
R em ove p latinum  d isc
EtOH
Ignite

Y

PuQz

Figure D.3 Plutonium electroplating sequential scheme.
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Figure D.4 Typical spectra biological sample (burro liver).
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APPENDIX E
DATA TABLES FOR PU**®, PU®®* AND URANIUM (UsOg) 

IN PHYSICAL, BIOLOGICAL, TRACER, AND 
QUALITY CONTROL SAMPLES

KEY TO PHYSICAL SAMPLE TYPE

Anal. D esiq . Sam ole Tvce

CCD C a se lla  D is c

CGF C a se lla  F ilter

CAD Andersen D is c

OAF Andersen F ilter

CTA Total Air Sample

CTD Total Air Sample 
D isp o sa b le

CSA Sequentia l Air Sample

CDS D eposition  Sample

CQC S oil Sam ples (Quality 
Control)

CWS W ater Sam ples

CAC Aluminum C o llectors

CVS V egetation  (Sagebrush)

CSF Soil Fractions

CBS Balloon W ire Sw ipes

^  149
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KEY TO BIOLOGICAL SAMPLE TYPE

TLWAnal. D e s ia . Sample Type

RDB Dog Bone

RDK " Kidney

RDL " Liver

RDR " Lung

RDH " Hilar Node

RDT " Trachea

RDS " G. I. Tract

RDP " Pharyngeal M ucosa

RDN " N asa l M ucosa

RSB Sheep Bone

RSK " Kidney

RSL " Liver

RSR " Lung

RSH " Hilar Node

RST " Trachea

RSS " G. I. Tract

RSN " N a sa l M uoosa

RSU " Urine

RSF " F eces

1 5 0

C O H P M E N T I A L)
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KEY TO BIOLOGICAL SAMPLE TYPE (2) 

TLW Anal.  Des i gn.  Sample Type

REE Burro Bone

REK Kidney

REL Liver

RER " Lung

REH Hilar Node

RET " Trachea

RES G. I. Tract

REP " Pharyngeal  Mucosa

REN " Nas a l  Mucosa

151
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TABLE E . l  RADIOCHEMICAL ANALYSIS OF ROLLER COASTER PHYSICAL SAMPLES, DOUBLE TRACKS

ARC 1.0CATI0M TLW 
COLLECIICN 

NO.

TLW 
ANALYST S 

NQ.

F U - 2 3 9 , 2 A 0
ACTIVITY

JDFF)

URANIUM 
(MICRO 
GRAMS )

Y lELC 
( R=RE 
WORK )

COUNT
TIME

ANAL /MON

GZ A H - 0 5 981A CAC- 3 7 6 3 . 0 8 4 0 . 0 7 E  0 7 8 1 . 2 20 1 . 7 E  03
Cfc 9 6 1 5 3 77 1 . 2 9 4 0 . 0 3 E  07 6 4 . A 20 2 . 9 E  01

A J - C 7 3 7 8 1 . 2 9 4 0 . 0 3 E  0 8 6 3 . 1 20 I . I E  03
BL-C9 3 7 9 2 . 9 6 4 0 . 0 8 E  07 5 5 . 3 20 9 . 6 E  CO
BO- lA 8C19 C D S - 1 7 1 9 3 . A 6 4 1 . 3 8 E  00 8 1 . 9 40 3 . 5 E  00

A 066 2 5 2 6 -A C C O -2 1 6 0 A . 7 0 4 0 . 0 7 E  0 3 1 . 1 3 5 6 . C 60 1 . 2 E  00
0 66 B 2 2 0 6 2 . A 2 4 0 . 0 6 E  02 1. 89*= 5 2 . 7 60 4 . 0 E - 0 2
0 70 9615 CAC- 3 8 0 1 . 1 6 4 0 . 0 3 E  0 7 5 5 . 8 20 2 . EE 02

C 0 6 0 381 5 . A 9 4 0 . 1 2 E  0 5 7 1 . 3 20 l . C E  02
06 0 2 0 6 9 2 . 9 1 4 0 . 0 7 E  07 7 1 . 9 20

D 0 50 382 8 . 4 3 4 0 . 2 0 E  0 6 6 3 . 6 20 1 . 9E 03
06A 2 5 2 0 -A CAD-2164 2 . 7 4 4 0 . 0 8 E  01 1 4 . 7 7 4 . 8 2 00 3 .  CE-C2
C6A B 2 2 1 0 6 . 7 7 4 0 . 2 4 E  0 2 0 . 5 3 5 3 3 . 6 30 4 .  3 E - 0 I
068 2 9 2 2 - A CCD -216 5 2 . 9 9 4 0 . 0 6 E  03 3 3 . 5 3 8 . 9 50 6 . 6 E - 0 1
068 B 221 1 2 . 6 9 + 0 . 0 5 E  03 6 . 5 0 6 5 . 9 30 9 .  l E - 0 1

E 05 8 9 6 2 4 -A 2 1 6 8 1 . 0 8 4 0 . 0 3 E  02 0 . 1 7 2 4 2 . 9 200
058 B 22 1 5 1 . 4 4 4 0 . 04E 02 0 . 1 6 8 4 8 . 1 60
0 58 9 6 9 8 -A 2 1 7 5 5 . 7 7 4 0 . 0 1 E  03 2 . 8 6 1 0 . C 60
05 8 8 2 2 1 9 1 . 7 0 4 0 . 2 3 E  00 0 . 0 6 1 0 2 6 . 2 2 00
0 58 9 6 9 9 -A C T A -2 1 7 6 1 . 9 2 4 0 . 0 8 E  0 2 1 . 4 4 3 1 . 4 40
06A 9 6 56-B CCD -2 216 3 . 9 2 4 0 . 0 9 E  02 0 . 6 6 5 4 6 . 5 60
0 6 0 - 1 9 6 5 1 - 1 18 35 7 . 2 7 4 0 . 13E 0 3 8 1 . 9 30 2 . 6 E  00

2 2 1 8 3 6 3 . 8 4  40 .  13E 01 7 0 . 4 ICO 3 . 8 E - 0 1
3 3 1 8 3 7 4 . 6 6 4 0 . 2 2 E  00 5 8 . 7 500 I .  9 E -0 1
A A 1 8 3 8 1 . 1 0 4 0 . 0 8 E  00 8 3 . 8 500 9 .  0E-C2
5 5 C C F - 1 8 3 9 2 . 1 8 4 0 . 21E 00 5 7 . 8 200 3 .  6 E - 0 I

G 0 5 0 - 1 9 6 7 7 - 1 C C D -1 855 9 . 8 8 4 0 . 2 4 E  02 8 9 . 9 20 8 . 9 E - 0 1
2 2 1 8 5 6 2 . 4 9 4 0 . QBE 01 8 5 . 2 200 4 .  E E - 01
3 3 1 8 5 7 3 . 8 0 4 0 . 2 6 E  00 3 3 . 4 500 1 . 6 E - 0 1

C 3

N ote: A l l  P h y s ic a l  and B io lo g ic a l  a c t iv i ty  r e s u l t s  a r e  g iv en  for the to ta l  s a m p le  e x c e p t  the "A" s a m p le s  ( id en tif ied  
in Table E.13) and t r a n s f e r r e d  fr o m  P r o j e c t  2 .6 c  fo r -r a d io c h e m ic a l  a n a ly s e s .  T h e se  a r e  d e f ic ie n t  by the 

a p p ro x im a te  am ounts  l i s t e d  in  T able  E.13. Data w e r e  not c o m b in e (^ s in c e  in 2. 6c, p r o c e s s in g  p a r t i c l e s  w e r e  
not p r e c i s e l y  a n a ly z ed  o r  an unknown fa c t io n  of the sa m p le  w a s  re m o v e d ,

* N d o t a  t h i s  r e p o r t



TABLE E .l  (CONTESfUED)

ARC LOCATION TLW 
COLLECT! ON 

NO.

TLW 
ANALYST S

NO.

P U - 2 3 9 , 2 4 0
ACTIVITY

(OFP)

UR AN lUM 
{MICRO 
GRAMS )

Y I6LC 
(R=R6
WORK I

COUNT
TIME

ANAL /MON

G 05C-A 9677-A C C D -1 858 2 . 3 5 + 0 . 0 9 E  01 £ 0 . 6 2CC 6 .  5 6 - 0 1
5 5 C C F - 1 8 5 9 8 . 1 4 * 1 . 3 7 6 - 0 1 5 2 . 2 2CC 8 .  c e - 0 1

0 5 2 - 1 9666 - 1 C C D -1 846 5 . 6 1 * 0 .  196 02 8 6 . A 1C 8 .  7 6 - 0 1
2 2 1 8 4 7 4 . 3 0 * 0 . 1 2 6  01 8 7 . 5 ICC 2 . 2 6 - 0 1
3 3 1 8 4 8 2 . 6 9 * 0 . 1 0 6  01 5 8 . A 2CC 5 . 6 6 - 0 1
5 5 C C F - 1 8 4 9 6 . 3 5 * 0 . 3 1 6  00 8 0 . 8 3CC 6 . A6 00

0 5 2 - 1 9 6 67 - 1 C C D - 1 8 5 0 2 . 7 2 * 0 . 0 8 6  01 8 2 . 8 20C 4 .  CE-01
2 2 185 1 7 . 2 7 * 0 . 3 8 6  00 3 5 . 9 50C 7 . 2 6  00
3 3 1 8 5 2 4 . 4 2 * 0 . 2 2 6  00 8 8 . 1 30C 5 .  5 6 - 0 1
A A 1 8 5 3 9 . 9 9 * 1 . 0 0 6 - 0 1 8 5 . 9 3CC l . C E  00
5 5 C C F - 1 8 5 4 1 . 0 7 * 0 . 1 0 6  00 8 7 . C 3CC 9 .  C6-C2

0 5 2 - 1 9 6 7 8 - 1 C C D - 1 8 6 0 3 . 0 1 * 0 . 0 6 6  0 3 8 5 . 6 2C 1 . 2 6  00
2 2 1861 4 . 9 2 * 0 . 1 4 6  01 7 5 . 2 ICC A. 9 6 - 0 1
■3 3 1 8 6 2 1 . 6 3 * 0 . 0 9 6  01 2 2 . 2 2CC 4 .  l E - C l
A A 1 8 6 3 3 . 1 9 * 0 . 2 7  6 00 5A.7 2CC 2 . 7 6 - Cl
5 5 C C F - 1 8 6 4 3 . 2 3 * 0 . 1 3 6  00 6 4 . 2 9CC 1 . 6 6 - 0 1

05A-1 96 6A- 1 CCD-184 1 1 . 1 4 * 0 . 0 3 6  03 7 6 . 9 2C 9 .  8 6 - 0 1
2 2 1 8 4 2 1 . 5 7 * 0 . 0 2 6  02 6 0 . 6 2CC 6 .  7 6 - 0 1
3 3 1 8 4 3 1 . 0 2 * 0 . 0 4 6  02 7 5 . 6 AC 4 . 9 6 - 0 1
A A 1 8 4 4 1 . 0 3 * 0 . 0 6 6  01 5 4 . C 20C 3 .  2 6 - 0 1
5 5 C C F - 1 8 4 5 1 . 5 2 * 0 . 0 5 6  01 8 7 . 7 2CC 2 . 4 6 - 0 1

0 5 A - 1 96 96 - 1 C C D -1 885 2 . 9 1 * 0 . 0 9 6  01 4 4 . 2 2CC 2 .  7 6 - 0 1
2 2 1 8 3 6 1 . 1 0 * 0 . 0 3 6  02 6 8 . 6 6C 6 .  C6-C1
3 3 1 8 8 7 9 . 9 7 * 0 .  19 6 02 8 6 . 6 2C 1 . C6 CO
A A 1 8 8 8 1 . 1 6 * 0 . 0 5 6  01 7 2 . 2 2CC 2 .  4 6 - 0 1
c 5 C C F - 1 8 8 9 1 . 5 0 * 0 . 0 3 6  01 5 6 . 2 9CC 5 . 4 6 - 0 1

056 9663 C TD - 1 8 4 0 1 . 1 8  * 0 . 0 3 6  03 2 7 . C AC 1 . 2 6  CO
0 5 6 - 1 9 6 80 - 1 C C D -1 865 2 . 7 1 * 0 . 0 6 6  03 8 8 . 2 2C 1 . 2 6  00

2 2 1 8 6 6 1 . 3 9 + 0 . 0 4 6  02 80 .9 AC 6 . 6 6 - 0 1



TABLE E .l  (CONTINUED)

f

ARC LOCATION TLW TLW F U - 2 3 9 , 2 4 0 URANIUM Y lELC COUNT ANAL /MON
COLLEC TION ANALYST S ACTIVITY (MICRO IR=RE TIME

NO. NO. (DFK) GRAMS J WOftK )

G 0 5 6 - 3 9 6 8 0 - 3 CCD -1 867 6 . 2 4 # 0 .  15E 01 3 6 . 9 2CC 3 .  3 6 - 0 1
A 4 1 8 6 8 1 . 3 2 + 0 . 0 8 E 01 3 6 . 1 200 2 . 6 E - 0 I
5 5 C C F - 1 8 6 9 1 . 7 2 4 0 . 0 9 E 01 3 3 . 5 2CC 3 . 6 6 - 0 1

058 96 60-A C C D -2 1 7 0 4 . 8 4 + 0 . 17E 0 2 4 . 4 4 3 2 . 9 40 . 4 .  €E 02
058 B 2 2 1 4 5 . 0 1 + 0 . 1 0 E 01 0 . 3 0 8 6 8 . 6 200
0 58 9 6 61-A CTA -2171 1 . 7 6 + 0 . 0 5 E 03 1 0 . 8 4 7 . 5 20
0 6 0 - 1 9 6 9 4 - I C C D -1 8 8 0 3 . 5 1 + 0 . 1 0 E 03 6 3 . C 20 9 . 2 E  00

2 2 1881 1 . 8 7 + 0 . 0 5 E 0 2 6 8 . 4 40 1 . 2 E  00
3 3 1882 8 . 7 8 + 0 .  29 E 01 5 9 . 8 60 5 .  9 E -01
4 4 1883 2 . 2 5 + 0 . 4 0 E 01 0 2 . 8 200 4 .  7 E - 0 I
5 5 C C F - 1 8 8 4 1 . 9 8 + 0 . 0 7 E 01 7 0 . 2 200 5 . 6 E - 0 1

0 6 2 - 1 9 6 8 3 -  1 C C D -1 8 7 0 2 . 6 0 + 0 . 0 6 E 0 3 7 7 . 2 20 5 .  5 E - 0 I
2 2 1871 1 . 6 1  + 0 . 0 3 E 03 8 9 . 2 30 4 ,  CE-01
3 3 1872 1 . 3 0 + 0 . 02E 03 8 3 . 9 40 3 . 3 E - G I
4 4 1873 3 . 5 9 + 0 . 0 9 E 02 8 9 . 6 20 I . O E  00
c 5 C C F -1 8 7 4 3 . 7 9 + 0 . 12E 02 8 1 . 9 20 3 .  3E-01

064 965 6-A CCO -2 169 4 . 6 9 + 0 . 0 7 E 03 3 . 7 4 5 6 . 8 60
064 9 6 6 8 - 8 2 2 1 7 6 . 4 2 + 0 .  13E 0 1 0 . 2 7 3 4 9 . 6 200
0 6 4 - 1 9 6 8 4 -  I 1875 4 . 2 3 + 0 . 0 7 E 03 8 3 . 9 40 8 .  8E-01

2 2 1876 3 . 5 2 + 0 . 0 6 E 0 3 8 7 . 2 40 3 . 9 E - 0 1
3 3 18 7 7 2 . 5 3 + 0 . 0 8 E 03 7 5 . 4 10
4 4 1878 6 . 1 2  +0.  20 E 0 2 8 7 . 7 10 4 .  9E -01
5 5 C C F - 1 8 7 9 9 . 1 0 + 0 .  19E 02 7 9 . 7 30 3 .  5E-0 1

060 2 723-A CCD-2161 1 . 9 6 + 0 . 0 7 E 0 3 3 . 1 1 1 8 . 7 40 1 . CE 00
060 8 2 2 0 7 4 . 6 2 + 0 . 12E 02 1 . 4 8 5 3 . 6 40 6 .  l E - O l
064 8C19 C D S - 1 7 2 0 1 . 0 3  TO. 12E 00 8 2 . 0 500 8 .  0 6 - 0 4

I 0 5 5 -  1 9 6 4 7 - 1 CCO-182 5 6 . 0 3 + 0 . 18E 02 9 3 . 8 20 7 .  l E - O I
2 2 1 826 9 . 8 8 + 0 . 2 8 E 01 3 3 . 4 ICC 3 . I E - 01
3 3 182 7 4 . 8 1  t o .  13E 01 3 5 . 5 200 2 .  9E -01



TABLE E . 1 (CONTINUED)

ARC

cn

LOCATION TLW TLW P U - 2 3 9 , 2 4 0 URANIUM Y I6LC COUNT ANAL/MON
COLLECTION ANALYSI S ACTIVITY {MICRO (R=R6 TIME

NO. NO. {DPf'J GRAMS) WORK 1

0 5 5 - 4 9 6 4 7 - 4 C C D -1 828 1 . 4 0 + 0 . 0 4 E  01 7 6 . 2 4CC 2 . 1 6 - 0 1
5 5 C C F - 1 8 2 9 1 . 2 7 + 0 . 0 6 6  01 4 8 . 1 2 00 2 . 3 6 - 0 1

0 5 7 - 1 9 6 2 9 - 1 CCO-1820 2 . 0 3 + 0 . 0 5 6  0 3 8 5 . 6 20 7 .  2 6 - 0 1
2 2 1821 3 . 7 8 + 0 . 1 1 6  0 2 8 7 . 5 20 5 . 0 6 - 0 1
3 3 1 8 2 2 1 . 6 5 + 0 . 0 3 6  02 4 5 . 2 200 3 . 2 6 - 0 1
4 4 18 2 3 2 . 9 3 + 0 . 1 2 6  01 3 5 . C 200 3 . 2 6 - 0 1
5 5 C C F - 1 8 2 4 1 . 2 5 + 0 . 0 3 6  0 3 7 7 . 2 20 3 . 9 6 - 0 1

0 5 7 - 1 9 6 4 9 - 1 C C D -1 8 3 0 9 . 0 4 + 0 . 2 2 6  02 8 8 . 9 20
2 2 1831 6 . 7 9 + 0 .  16 6 02 8 2 . 0 20 1 . 0 6  00
3 3 183 2 2 . 1 4 + 0 . 0 4 6  02 9 1 . 9 60 5 . 0 6 - 0 1
4 4 18 3 3 5 . 9 5 * 0 .  186 0 1 5 8 . 6 100 4 . 4 6 - 0 1
5 5 C C F - 1 8 3 4 5 . 9 5 + 0 . 1 4 6  01 8 6 . 6 ICO 3 .  3 6 - 0 1

059 9691- A C T A -2 1 7 4 1 . 4 0 + 0 . 0 3 6  0 3 7 . 5 0 3 1 . 4 50
061 9 6 69-A 2 1 7 3 2 . 2 5 + 0 . 0 4 6  0 3 3 . 7 4 3 5 . 0 60
061 96 6 8 -A CCD-2172 1 . 5 4 + 0 . 0 3 6  0 3 2 . 0 2 2 4 . 9 50
058 26 1 2 -A C 4 0 - 2 1 6 2 4 . 2 6 + 0 .  106 02 2 . 3 7 6 1 . 6 40 1 .  6 6 - 0 1
058 8 2 2 0 8 4 . 9 5 + 0 . 1 1 6  02 0 . 5 5 5 6 4 . 4 40 2 . 1 6 - 0 1
034 8C49 C D S -1 7 2 3 4 . 8 8 + 0 . 1 1 6  0 4 8 1 . 7 20
0 3 4 - 3 1 7 2 4 6 . 0 4 + 0 . 4 6 6  00 4 8 . 2 400 1 .  0 6 - 0 2

4 17 2 5 2 . 3  5 + 0 . 0 8  6 01 6 5 . 7 400 2 .  36 01
5 17 2 6 1 . 4 8 + 0 . 0 4 6  02 2 1 . 2 500

0 4 6 - 1 1 7 2 7 4 . 3 8 + 0 .  1 26  01 6 5 . 1 500
2 1 7 2 8 1 . 5 4 + 0 . 0 4 6  04 4 6 . 6 20 1 . 5 6  04
3 1 7 2 9 5 . 5 3 + 0 . 1 5 6  04 5 1 . 4 20 5 .  56 04
4 1 7 3 0 7 . 5 4 + 0 .  186 0 4 6 4 . 1 20 7 . 5 6  04
5 1731 1 . 8 8 + 0 . 0 3 6  0 4 6 0 . 2 40 3 . 6 6  00

0 7 0 1732 3 . 3 0 + 0 . 0 8 6  03 3 9 . 4 40 1 . 6 6  00
C7C-1 1 7 3 3 4 . 7  7 + 0 . 1 7  6 02 5 8 . 9 40 4 .  €6 02

2 1 7 3 4 I . 1 7 + 0 . 0 6  6 01 4 9 . 2 400 1 . 2 6  01



TABLE E .l  (CONTINUED)

ARC LOCATION TLW
COLLECTION

TLW 
ANALYSI S

PU- 2 3 9 , 2 4 0
ACTIVITY

URANIUM
IM ICRO

Y lELO COUNT ANAL /MON 
1R=RE TIME

NO. NO. (DFK) GRAMS 5 WOBK >

0 ?0 ~'3 8049 CDS- 1735 2 . 6 7 + 0 . 0 9 E  01 7 1 . 4 3CC 2.  ?E 01
4 1736 3 . 3 3 + 0 .  13E 01 4 8 . 5 4CC 3.  3E 01
5 1737 1 . 8 6 + 0 .  lOE 01 8 1 , 8 2CC 3.  CE- 02

1C8 8019 1721 1 . 2 8  +0.21E 00 6 8 . 5 200 1 .  3E 00
0 2 0 2629 CTA- 241 8 . 0 0 + 6 . 0 0 E - 0 2 4 0 . 3 9CC CA 1.  CE 00
0 2 2 - 1 2684- I CCD- 126 - 3 . 0 0 + 6 . 0 0 E - 0 2 78 .4 2CC CA 1 .  06 CO

2 2 127 -2 . 0 0 + 3 . 0 0 E - 0 2 7 7 . 2 2CC CA 1.  CE 00
3 3 128 -2 . 0 0 + 6 . 0 0 E - 0 2 7 5 . 3 200 CA 1.  CE 00
4 4 129 1 . 0 0 + 6 . 0 0 E - 0 2 76 . 8 400 CA 1.  CE 00
5 5 CCF- 130 2 .  8 2+0 .  12 E 01 13 . 1 ICCC 2 . 26 CO

0 2 4 - 1 2 699- 1 CAD- 334 - 0 . 5  0 + 1 . 0 0 E - 0 1 7 2 . 4 80 CA 6 .  06- 04
2 2 335 2 . 4 0 + 0 . 9 0 E - 0 1 5 6 . 5 300 CA 2 .  6E- 02
3 3 336 0 . 0 0 + 0 . 0 5 E  00 6 1 . 5 300 CA 1 .  Ot—03
4 4 337 1 . 8 0 + 0 . 6 0 E - 0 1 6 5 . 2 300 CA 1 .  06- 02
6 6 338 1 . 0 0 + 0 . 6 0 E - 0 1 7 1 . 7 300 CA 5.  CE- 03
7 7 CAF- 339 1 . 5 0 + 0 . 9 0 E - 0 1 7 6 . 7 200 CA 5.  CE- 02

026 2633 CTA- 242 2 . 4 8 + 0 .  12E 00 57 .7 900 CA 2 .  CE 00
GAO 2632 CTO- 386 0 . 9 0 + 1 . 2 0 E - 0 1 28 .C 200 5.  CE- 03
042 28 2 6 C TA- 240 3 . 9 9 + 0 . 32E 00 5 3 . 3 200 3 .  3E- 01
0 44 - I 2887- I CCD- 131 1 . 0 1 +0 . 01E 03 7 6 . 1 70 2 .  56 CO

2 2 132 1 . 1 3 + 0 . 0 4 E  01 76 .C 400 2 .  EE 00
3 3 133 2 . 1 1 + 0 . 14E 00 80 .9 400 CA 2.  CE CO
4 4 134 1 . 9 C + 0 . 7 0 E - 0 1 8 0 . 4 2 CC CA 1.  CE 00
5 5 CCF- 135 3 . 0 0 + 4 . 5 0 E - 0 2 7 9 . 5 200 CA 1.  CE- 02

0 4 6 - 1 2689- I CAO- 328 2 . 3  0 1 0 . 6 0 E-01 80 .5 300 CA I .  CE 00
2 2 329 7 . 0 0 + 5 . 0 0 E - 0 2 74 .4 400 CA 1.  CE CO
3 3 330 7 . 4 0 + 0 . 90E-01 6 3 . 1 400 CA 1.  CE CO
4 4 331 1 . 0 5 + 0 .  30E 00 3 8 . 7 400 CA 1 . 06 00
6 6 332 5 . 0 0  +1 . 0 0 6 - 0 1 3 2 . 3 400 CA 1.  CE CO



TABLE E .l  (CONTINUED)

ARC

C f t

LOCATION TLW TLW P U - 2 3 9 , 2 4 0 URANIUM y lELC COUNT ANAL /MON
COLLCC TION ANALYSI S ACTIVITY {MICRO I R=RE TIME

NO. NO. (DPP) GRAMS) WORK )
■— - -

0 A 6 - 7 2 8 8 9 - 7 CAF- 333 3 . 0 0 T 0 . 8 0 E - -01 6 4 . C 300 CA 1 . OE 00
0^8 2 8 3 6 CTA- 2 43 2 . 0 7 + 0 . 0 4 E 02 70. f i ICC 8 .  8E-0 1
C5C-1 2 8 9 8 - 1 CCD- 141 3 . 4 1 + 0 . 0 4 E 03 7 9 . 1 60 3 . 2 E  CO

2 2 142 3 . 7 2 4 0 .  13E 01 7 5 . 1 200 2 . 2 E  00
3 3 143 3 . 0 3 4 0 . 2 4 E 00 2 6 . 6 700 CA 3.C E  00
4 4 1 44 4 . 4 8  4 0 . 2 2 E 00 4 6 . 7 700 CA 4 . CE 00
5 5 CCF- 145 2 . 2  3 4 0 . 1 5 E 00 49 .9 700 CA 2 .  CE CO

0 5 0 - 1 3 9 7 6 - 1 CCD- 146 4 . 1 2 4 0 . 0 5 E 03 7 1 . 8 60 CA 3 .  OE 00
2 2 147 4 . 2 8 4 0 .  14E 01 7 9 . 1 200 I . I E  00
3 3 148 1 . 3 7 4 0 . 0 8 E 01 7 3 . 4 200 1 .  IE 00
4 4 1 49 2 . 3 5 4 0 . 2 1 E 00 42 .0 4 00 CA 2 . CE 00
5 5 CCF- 1 50 6 . 4 6 4 0 . 3 5 E 00 8 2 . 6 200 1 . 6 E  00

0 5 2 - 1 2 8 8 5 - 1 CAD- 322 2 . 6 5 4 0 .  12E 01 5 9 . 5 200 6 .  5E-01
2 2 323 4 . 3 5 4 0 .  19E 00 5 3 . 5 800 3 .  l E - 0 1
3 3 3 2 4 1 . 3 9 4 0 . 0 6 E 01 69 .3 300 6 .  l E - O l
4 4 325 6 . 7 9 4 0 . 49E 00 7 7 . 5 ICO 2 .  l E - 0 1
6 6 3 2 6 4 . 1 0 4 0 . 2 3 E 00 7 4 . 3 300 1 .  3E -01
7 7 CAF- 3 27 4 . 7 6 4 0 .  18E 00 6 6 . 5 800 3 .  7 E -0 1

054 2 8 3 9 CTA- 2 4 4 7 . 5 0 4 0 . 2 0 E 01 6 3 . 3 ICO 4 .  2E-C1
0 5 6 - 1 2 8 9 4 -  I CCD- 136 1 . 1 5 4 0 . 0 1 E 03 8 0 . C 70 3 .  4 E - 0 1

2 2 137 4 . 9 5 4 0 . 15E 01 87 .6 200 5 . 5 E  CO
3 3 138 2 . 3  6 4 0 .  08 E 01 9 1 . 1 200 2 . 6 E  CO
4 4 1 3 9 5 . 0 7 4 0 . 2 7 E 00 8 2 . 8 200 1 . 3 E  00
5 5 CCF- 140 5 . 5 3 4 0 . 3 3 E 00 80 .6 200 2 .  €E 00

0 6 2 -  I 2 8 4 1 -  1 CCD- 66 8 . 8 4 4 0 .  12E 02 6 9 . 0 70 2 . 6 E  00
2 2 67 1 . 6 4 4 0 . 0 2 E 02 7 7 . 1 200 1 . 4 E  00
3 3 68 8 . 4 9 4 0 .  16E 01 8 2 . 7 600 1 . 2 E  00
4 4 69 1 . 8 7 4 0 . 04E 01 7 7 . 9 700 1 .  16 00
5 5 CCF- 70 4 . 0 5  40 .  13E 01 78 .9 200 5 .  8 6 - 0 1



TABLE E .l  (CONTINUED)

ARC LnCATION TLW TLW P U - 2 3 9 ,2 4 0 URANIUM Y lELC COUNT ANAL /MON
COLLEC TION ANALYSI S ACTIVITY (M ICRQ i R = RE TIME

NO. NO. (DFM GRAMS ) WORK )

N 0 6 4 - 1 2 8 2 8 - 1 CAD- 3 1 0 3 . 2 8 4 0 . 12E 01 7 4 . 7 2CC 1 . 6 E  00
2 2 311 1 . 5 3 4 0 . 0 5 E 0 2 7 6 . 6 3C 1 . IE 00
3 3 3 12 2 . 7 2 4 0 . 0 4 E 02 7 4 . 1 ICC 1 . IE 00
4 4 3 1 3 1 . 5 6 4 0 . 0 3 E 02 8 1 . 5 8C 1 .2 E  CO
6 6 3 1 4 5 . 6 0 4 0 .  17 E 01 8 1 . 1 2GC CA 5 . 6 E  01
7 7 CAF- 315 6 . 0 0 4 0 . 17E 0 1 5 8 . 7 2CC 1 . 2E 00

0 66 2SC0 CTA- 2 4 7 7 . 4 9 4 0 . 2 0 E 0 2 7 5 . 8 2C 4 .  5E-C1
0 66 8C42 C O S - 1 0 0 7 1 . 5 8 4 0 . 0 4 E 0 4 6 9 . 5 2C 2 . 3 E  00
0 68 2 8 3 7 - A CCD -2 163 5 . 4 3 4 0 . H E 02 2 . 8 1 7 8 . 5 4C 7 . 4 E - 0 1
0 6 8 - 3 3 2 1 2 7 1 . 4 7  4 0 . 0 4 E 02 0. 189* 7 9 . 5 2CC 1 . 9 E  00

4 4 2 1 2 8 2 . 9 6 4 0 .  12E 01 0 . 8 9 5 7 7 . 1 ICC 9 . 2 E - 0 1
5 5 C C F - 2 1 2 9 4 . 2 1 4 0 .  15E 01 0 . 5 1 5 * 5 0 . 1 2CC 6 .  7E-01

0 7 0 - 1 2 8 3 1 - 1 CAD- 3 1 6 3 . 3 0 4 0 . 0 7 E 01 6 2 . 4 8CC 1 .6 E  00
2 2 3 1 7 7 . 9 1 4 0 . 3 1 E 01 7 7 . 1 6C 8 .  9E-01
3 3 3 1 8 2 . 8 7 4 0 . 0 9 E 0 2 8 4 . 7 2C 1 . IE CO
4 4 3 1 9 1 . 0 6  4 0 . 0 4 E 02 7 5 . 8 6C 1 . IE 00^
6 6 3 2 0 3 . 9 8 4 0 .  16E 01 7 7 . 2 9C 4 . 7 E - 0 1 ^
7 7 CAF- 321 4 . 7 0 4 0 . 0 9 E 01 6 9 . 5 8CC 1 .9 E  00

07 2 2 8 8 6 CTA- 2 45 1 . 9 4 4 0 . 0 6 E 02 7 8 . 7 3C 3 . 6 E - 0 1
0 7 4 - 1 2 8 3 0 - 1 CCD- 71 4 . 2 4 4 0 . 14E 01 8 0 . 8 2CC 3 . 5E 00

2 2 72 9 . 4 1 4 0 .  18 E 01 7 5 . C 6CC 4 . IE 00
3 3 73 3 . 4 7  4 0 . 0 7 E 01 7 5 . 9 6CC 1 . 5 E  00
4 4 74 7 . 6 7 4 0 . 22E 00 6 9 . 8 9CC 6 .  CE-01
5 5 CCF- 75 8 . 9 2 4 0 . 22E 00 1 7 3 . 0 9CC 7 .  CE-01

0 7 8 2 8 9 0 CTA- 2 4 6 2 . 4 2  4 0 .  10 E 01 7 7 . 4 ICC 3 .  5E -01
0 8 0 - 1 2 8 2 7 - 1 CCD- 61 3 . 9 5 4 0 . 09E 01 6 7 . 3 6CC 1 . 2 E  00

2 2 62 4 . 9 4 4 0 .  H E 01 6 5 . 5 6CC 9 . 2 E - C 1
3 3 63 8 . 1 2 4 0 . 2 2 E 00 7 7 . 2 9CC CA 8 . CE 00
4 4 64 2 . 3 8 4 0 .  10 E 00 8 6 . 5 9CC CA 3 .  CE-01



TABLE E . 1 (CONTINUED)

err

ARC LOCATIDN ILW TLVs FU-2 39  , 2 4 0 UR AN lUH Y I6LC COUNT ANAL /HON
COLLECTION ANALYSI S ACTIVITY IK ICRO I R=RE TIME

NO. NO. (OFP) GRAMS) WORK I»

N c e c - 5 2 6 2 7 - 5 CCF- 65 3 . 6 3 4 0 . 12E 0 0 8 2 . 6 ICCC 9 . C E - C I
P CC6-1 2 C0 8 -1 CCO- I 5 . 0 0 4 4 . 0 0 E - 0 2 8 3 . 2 ICOC l . C E - 02

2 2 2 4 . 9 5 4 0 .  15E 00 7 8 . 7 ICCC 7 .  CE-01
3 3 3 6 . 4 2 4 0 . 18E 00 7 4 . 2 ICCC 4 .  CE-Ol
k A 4 9 . 1 0 4 0 . 6 0 E - 0 1 7 5 . 9 ICCC 2 .  CE-Cl

C15
5 5 CCF- 5 8 . 9 7 4 0 . 2 2 E  00 8 0 . 9 lOOC 1 . 3 E  00

0 20 2CIA CTO- 383 7 . 0 0 4 1 . 0 0 E - 0 1 6 5 . 5 ACC 8 . IE 0 0 ;
032 8C45 CDS- 4 0 7 5 . 5 8 4 0 .  15E 0 4 7 0 . 4 2C 3 .  26 CO
0 3 2 - 1 2 0 8 2 - I CCO- 46 2 . 7 0 4 1 . 9 0 E - 0 1 30 .7R 2CC CA l . C E  CO

2 2 47 2 . 6 0 4 0 . 2 1 E  00 8 2 . 7 20C CA 3 . CE 00
3 3 48 1 . 9 0 4 0 .  3 0 6 - 0 1 7 2 . 2 9GC 5 . C E - 0 2
h 4 4 9 1 . 2 0 4 1 . 3 0 E - 0 1 a 1 . 2 2CC 3 .  CE-C2.
5 5 CCF- 50 4 . 1 0 4 1 . 0 0 6 - 0 1 0 . 4 2 0 5 1 . 5 2CC 8 .  c e - 0 3 | |

0 3 4 8C4 5 COS- 4 0 8 4 . 3 4 4 0 .  l i e  0 4 7 1 . 9 2C 9 .  2 6 - 0 1  1
0 3 4 - 1 2C 18-1 CCD- I I 3 . 0 0  4 4 . 0 0 E - 0 2 6 1 . 0 IGOC 7 . C E - 0 3  ’

2 2 12 3 . 0 6 4 0 .  13E 00 64 .0 ICCC CA 3 . CE CO
3 3 13 I . 6 0 4 0 . 4 0 6 - 0 1 6 4 . 6 ICCC 4 . C E - C 2
4 4 14 0 . 6 0 4 2 . 6 0 6 - 0 1 3 7 . 8 lOCC CA 1 .  CE 00
5 5 CCF- 15 2 . 1 0 4 0 . 4 0 6 - 0 1 6 2 . 8 lOCC 6 .  CE-03

0 3 4 - 1 2 C 8 0 - 1 CAD- 2 8 6 2 . 1 5  4 0 . 0 7  6 01 80 .9 3CC CA 2 . 1 6  01
2 2 2 87 I . 3 3 4 0 . 0 6 6  01 7 7 . 4 3CC 1 . 5 6  CO
3 3 288 5 . 0 0  4 6 . 0 0  6 - 0 2 7 3 . 8 3CC CA 1 .  CE CO
4 4 2 3 9 1 . 4 1 4 0 .  10 6 00 4 8 . 6 9CC CA l . C E  00
6 6 2 9 0 5 . 2 0  4 0 . 9 0 6 - 0 1 59 .7 3CC CA 1 .  CE-01
7 7 CAF- 291 3 . 0 0  42 . 4 0 6 - 0 1 40 .0 3CC CA 1 . CE 00

0 3 6 2C49 C TA- 233 8 . 8 9  40. 456 00 7 4 . 1 20C 3 .  76-01
0 3 6 8C45 CDS- 409 1 . 1 4  4 0 . 0 2 6  05 7 1 . 2 2C 1 . 1 6  01
0 3 8 4 1 0 1 . 2 2  4 0 . 0 3  6 05 4? .7 2C I .  56 CO
0 3 8 -  I 2C79-I CCO- 41 4 . 7 0  40.41 6 00 40 .5 2CC 1 . 26 00



TABLE E .l  (CONTINUED)

ARC LOCATION TLW
COLLECTION

NO.

TLW
ANALYSIS

NQ.

FU-2 39  , 2 4 0  
ACTIVITY 

(DPF)

UR AN lUM 
(M ICRO 
GRAMS )

Y I6LC 
( R=RE 
WORK )

COUNT
TIME

ANAL /MON

0 2 8 - 2 2 C 7 9 - 2 CCD- 42 3 . 3 0 + 0 . 0 8 E 01 4 5 . 1 ICCC 2 . 1 6  CO
3 3 43 7 . 2 4 + 0 . 5 2 E 00 0 . 2 2 1 4 1 . 7 2CC 6 .  c e - c i
4 4 44 6 . 1 0 4 1 . 2 0 E -01 4 8 . 2 20C CA l . t E  00
5 5 CCF- 45 1 , 5 2 + 0 . 17E 00 6 3 . 7 2CC 6 .  CE-C2

0 4 0 - 1 2 C 7 7 - I CAD- 2 8 0 2 . 2 2 + 0 . 0 7 E 0 2 80 . 2 2C 1 . 9 6  CO
2 2 281 6 . 2 6 + 0 . 21E 01 8 4 . 6 ICC 9 .  9 6 - 0 1
3 3 282 3 . 4 9 + 0 . 14E 01 5 8 . 7 2CC 9 . 7 6 — 01
4 4 283 9 . 2 0 + 0 . 5 3 6 00 4 4 . 2 3CC 6 .  6 6 - 0 1
6 6 2 8 4 3 . 4 4 + 0 . 2 1 E 00 6 9 . 1 4CC 5 .C E - C 2
7 7 CAF- 285 3 . 2 3 + 0 .  2 2 6 00 7 0 . 5 3CC 6 .  CE-01

042 2C16 C TA- 231 4 . 9 3 + 0 .  146 01 7 5 . 4 ICC 5 .  1 6 - 0 1
0 4 2 8C45 CDS- 411 1 . 0 6 + 0 . 0 2 6 05 77 .5 2C 4 . 4 6  CO
044 412 8 . 0 3  + 0 . 2 1 6 0 4 69 .6 2C 1 .  66 CO
0 4 4 - 1 2 C 8 9 - 1 c c o - 51 1 . 6 6 + 0 . 0 1 6 03 7 4 . 5 ICC 3 . Ce CO

2 2 52 7 . 3 6 + 0 .  l i e 01 7 6 . 1 lOOC 4 . 3 6  00
3 3 53 I . 1 9 + 0 . 0 6 6 01 5 8 . 7 2CC 3 . CE CO
4 4 54 3 . 7 0 + 0 . 2 8 6 00 6 7 . 1 2CC 9 .  C E -C i ;
5 5 CCF- 55 1 . 2 4 + 0 . 0 6 6 01 6 9 . 8 2CC I .  6 6 -0 1

0 4 6 - 1 2C90- I CAO- 3 0 4 I . 2 2 + 0 . 0 4 6 02 7 5 . 7 4C 8 .  C 6 - 0 l ’
2 2 305 3 . 6 0 + 0 .  146 01 6 3 . 5 2CC 8 .  6 6 - 0 1
3 3 3 0 6 1 . 4 0 + 0 . 0 4 6 02 7 2 . 6 4C 9.  6 6 - 0 1
4 4 3 07 2 . 5 6 + 0 .  10 6 01 6 6 . 9 20C 9 . 2 6 - 0 1
6 6 308 5 . 3 3 + 0 . 4 7 6 00 3 5 . 9R 20C 3 ,  CE-01
7 7 CAF- 30 9 8 . 4 6 + 0 . 4 9  6 00 5 9 . 3 2CC 8 .  5 6 - 0 1

04 6- A 8C45 CDS- 1 0 5 4 6 . 2 8 + 0 .  166 0 4 7 3 . 7 2C 1 . 6 6  CC
8 413 7 . 5 7 + 0 . 2 4 6 0 4 6 6 . 6 1C 5 . 4 6  01

048 2C45 C TO­ 3 8 4 1 . 0 9 + 0 . 0 1 6 03 7 7 . C 5C 7 .  6 6 - 0 1
0 50 0C45 CO S- 4 1 4 5 . 5 5 + 0 .  156 0 4 6 3 . 2 2C 3 . 4 6  CO
0 52-1 2C87- I CAD- 2 9 8 2 . 0 4 +0.04E 03 60 .4 2C I .  c6 CC



TABLE E .l  (CONTINUED)

ARC LOCATION TLW 
COLLEC TION 

NO.

TLW 
ANALYSI S

NO.

PU- 239 , 240
ACTIVITY

(DPP)

URANIUM 
1 MICRO 
GRAMS )

Y I 6LC 
{ R=R6 
WORK )

COUNT
TIME

ANAL /MON

P 0 5 2 - 2 2 0 8 7 - 2 CAD- 299 1 . 1 4 + 0 . 0 4 6 0 2 7 8 . 4 ?C 1 . 2 6  00
3 3 300 9 . 3 4 + 0 . 3 3 E 01 7 4 . 8 70 l .OE 00
4 4 301 3 . 0 6 + 0 . 12E 01 4 6 . 8 300 I .  IE 00
6 6 302 2 . 0 2 + 0 . 0 8 E 01 6 0 . 4R 300 1.4E 00
7 7 CAF- 303 1 . 7 2 + 0 . 0 8 E 01 6 0 . 3 200 7 .  CE-01

054 2019 CTA- 232 4 . 2 2 + 0 . 13E 0 2 7 2 . 5 20 3 . 2 6 - 0 1
054-A 8045 CDS-1055 5 . 3 2 + 0 . 1 3 6 04 74 .0 20 1.6E 00 ’

B 415 6 . 1 8 + 0 . 1 6  6 04 5 1 . 1 10 1.4E 01 '
056 416 3 . 7 2 + 0 . 0 8 6 04 6 0 . 7 1C 8 . 6E 00
0 5 6 - 1 20 5 4 - 1 CCD- 36 2 . 0 3 + 0 . 0 7 6 0 2 5 9 . 2 200 2 .  IE 00

2 2 37 1 . 0 6 + 0 . 0 4 6 0 2 5 7 . 2 200 8 . 66 00
3 3 38 8 . 1 1 + 0 . 2 5 6 01 6 9 . 0 300 1 . 2 6  00
4 4 39 1 . 0 3 + 0 . 0 5 6 01 6 7 . 2 200 1 . 3 6  00
5 5 CCF- 40 4 . 0 2 + 0 .  126 01 7 0 . 8 300 4 .  l E-Ol

058 8045 COS- 417 3 . 4 1 + 0 . 0 8  6 04 5 4 . 6 10 9 . 4E 00 i
0 58 - 1 2 0 8 4 - 1 CAD- 2 92 5 . 0 0 + 0 . 0 9 6 02 7 5 . 3 50 4 . 0 6  0 0 #

2 2 293 2 . 1 0 + 0 . 0 3 6 02 7 9 . C 70 2 . 2 6  00
3 3 294 1 . 4 1 + 0 . 0 5 6 02 6 7 . 3 70 1.  76 00
4 4 295 5 . 4 0 + 0 .  166 0 1 6 4 . 8 400 3 .  CE CO
6 6 2 96 4 . 4 5 + 0 . 1 4 6 01 8 5 . 2 200 CA 4 . 4 6  01
7 7 CAF- 297 2 . 2 8 + 0 . 0 9 6 01 6 7 . 7 200 7 .  36-01

060 2081 CTA- 236 3 . 0 6 + 0 . 1 0  6 02 7 7 . 2 20 4 .  06- 01
060- 1 2 0 5 3 - 1 CCD- 31 1 . 4 5 + 0 . 0 1 6 03 7 7 . 6 ICO 2 . 9 6  CO

2 2 32 1 . 3 6 + 0 . 0 4 6 02 8 2 . 7 200 1 .  76 01
3 3 33 3 . 9 5 + 0 . 0 9  6 01 7 0 . 5 600 1 . 26 00
4 4 34 7 . 8 9 + 0 . 4 3  6 00 66 .9 200 2 . 0 6  00
5 5 CCF- 35 2 . 0 3 + 0 .  10 6 01 0 , 9 1 0 2 3 . 4 500 8 .  06-01

062 8045 CDS-1053 2 . 0 1 + 0 . 0 6  6 04 5 4 . 1 20 1 . 36 00
0 6 2 -1 2 0 2 0 - I CCO- 16 5 . 5 8  +0.07 6 02 6 4 . 6 100 1 .  66 00

' «



TABLE E .l  (CONTINUED)

ARC LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSI S

NO.

F U - 2 3 9 ,240  
ACTIVITY

IDFM

UR AN lUM 
IN ICRO
GRAMS)

Y lELC 
{ R=RE 
WORK )

COUNT
TIME

ANAL /MON

0 6 2 - 2 2 C2 0 - 2 CCO- 17 1 . 1 4 T 0 . 0 2 E 0 2 7 5 . 1 60C 7 . IE 00
3 3 18 2 . 7 0 + 0 . 0 5 E 01 8 4 , 0 1000 2 . 2E 00
4 4 19 4 . 5 8 + 0 .  15E 00 7 1 , 9 lOOC I . I E  00c 5 CCF- 20 1 . 0 6 + 0 . 0 7 E 01 3 5 , 9 3CC 1.2E 00

0 6 4 - 1 2C41- 1 CAD- 256 1 . 0 2 + 0 . 02E 03 7 5 . 4 20 1.5E 00
2 2 257 1 . 0 3 + 0 . 03E 02 7 5 , 3 50 8 ,  lE-Ol
3 3 258 8 . 4 5 + 0 . 2 7 E 01 8 4 , 5 50 8 . 2E-01
4 4 2 59 3 . 2 7 + 0 . 12E 01 8 0 . 7 ICC 7 . 4 E - 0 1
6 6 2 6 0 6 . 4 6 + 0 . 4 2 E 00 5 7 , 2 200 4 .  CE-01
7 7 CAF- 261 1 . 4 0 + 0 . 07E 01 5 8 . 8 200 7 .  CE-01

066 2418 CTA- 239 2 . 3 8 + 0 . 0 7 E 02 7 9 , 6 so­ 3 .  6E-01
068 BC45 CDS- 418 5 , 9 6 + 0 . 14E 03 6 9 , 8 lo 1.4E CO
0 6 8 - 1 2C43- 1 CCD- 21 3 . 1 8 + 0 . 0 4 E 02 7 7 , 6 200 2 , 6E 00

2 2 22 8 . 3 9 + 0 . 17E 01 7 2 . 2 600 l .CE 00,
3 3 23 1 . 3 7 + 0 . 0 8 E 01 0 . 8 6 0 4 6 . 0 200 1.2E op
4 4 24 3 . 8 8 + 0 . 13E 00 7 8 , 8 lOCC 9 .  l E - C i
5 5 CCF- 25 7 . 6 4 + 0 . 19E 00 8 2 , 5 1000 2 .  5E-01

072 2085 CTA- 237 5 . 9 3 + 0 . 1 6 E 0 1 7 6 , 1 IOC 3 .  5E-01
074 2083 CTD- 385 1 . 0 3 + 0 . 0 2 E 02 7 2 , 9 200 4 . 6 E - 0 1
07 4 -  1 2 047- 1 CCD- 26 2 . 3 0 + 2 . 6 0 E - -01 8 6 . 0 200 6 ,  CE-C2

2 2 27 4 . 0 0  +8 .  00 E--02 7 4 . 2 300 CA 1 . CE 00
3 3 28 4 . 6 0 + 0 . 8 0 E - -01 7 6 . 6 200 CA 1 . CE 00
4 4 29 0 . 9 0 + 1 .  lOE--01 7 7 . 5 200 CA l .CE 00
5 5 CCF- 30 1 . 2 6 + 0 . 13E 00 8 0 . 9 300 1.  6E-0I

0 7 6 - 1 2044 - 1 CAD- 262 3 . 6 4 + 0 . 0 6 E 02 6 1 , 2 100 1.5E 0(
2 2 263 4 . 1 7 + 0 ,  15E 01 7 8 . 6 100 9 .  9E-01

- '3- 3 264 1 . 9 8 + 0 .  lOE 01 5 2 . 3 200 1.4E 00
v'" 4 4 265 4 . 2 5 + 0 . 3 8 E 00 4 1 . 1 200 4 .  7E-01

6 6 266 1 . 3 7 + 0 . 0 8 E 00 7 4 . 2 900 CA l .CE 00



TABLE E .l  (CONTINUED)

LOCATION TLW TLW FU-239,2A0 URANIUM Y I 6LC COUNT ANAL /MON
COLLCCIIGN ANALYSI S ACTIVITY (MICRO (R=RE TIME

NO. NO. (0PM) GRAMS) WORK )
----------------- ---- --------------- -------------------------——- — —————— —  - — — — ------ --------  ̂ ~ '

0 7 6 - 7 2CAA-7 CAF- 267 2 . 0 3 + 0 . 2 0 E  00 6 6 . A 2CC 1.  CE-CI
078 2C78 CTA- 235 A. A2+0.  18 E 01 7 3 . 3 8 C 5.  CE-Ol
0 8 2 - 1 2CA8-1 CAD- 268 2 . 4 1 + 0 , 0 8 6  0 2 6 2 . 6 2C 1 . 4 6  00

2 2 269 A . 7 0 + 0 . 3 0 E  00 7 5 . 9 2GC CA 5 . CE 00
3 3 270 3 . 9 0 * 0 . 15E 01 7 7 . 5 ICC 6 .  5E-01
A A 271 6 . 2 0 + 0 . 6 3 E  00 2 5 . 9 2CC CA 6 . CE 00
6 6 272 1 . 7 5 + 0 . 2 0 E  00 7 7 . 7 300 CA 2.CE 00
7 7 CAF- 273 3 . 6 4 * 0 . 2AE 00 6 4 . C 3CC 2 .  CE-01

084 2C52 CTA- 23A 4 . 8 3 * 0 . 14E 01 7 2 . 6 ICC A. 4E-C2
0 8 6 -  1 2C15-1 CCO- 6 8 . 6 5 * 0 .  13E 01 7 5 . 7 ICOC 2.6E 00

2 2 7 2 . 3 5 * 0 . 0 5 E  01 5 2 . 7 ICCC 2 . CE 00
3 3 8 2 . 9 3 * 0 .  H E  00 7 2 . 2 ICCC CA 3 .  CE 00
A A 9 3 . 0 0 + 0 . 4 0 E - 0 1 7 5 . 4 ICCC CA 1.  CE-CI
5 5 CCF- 10 1 . 0 3 *0 .06E 00 84 . 0 lOCC 7.  CE-CI

0 8 8 - 1 2 051- 1 CAO- 27A 6 . 9 0 * 0 . 9 0 6 - 0 1 8 3 . C 3GC CA 1.  CE 00
2 2 275 3 . 8 8 * 0 . 3 3 6  00 70 .0 2CC 1.  9E-C2
3 3 2 76 5 . 8  5 * 0 . 3 0  6 00 80 .3 3CC CA 6 . CE CO
A A 277 1 . 3  5 * 0 .  13E 00 7 8 . A 3CC CA l .CE CO
6 6 278 5 . 4 0 * 0 . 8 0 6 - 0 1 79 .1 3CC CA l .CE CO
7 7 CAF- 279 1 . 0 7 * 0 . 3 4 6  00 24 . 3 2CC 8 .  CE-01

0 6 8 - 1 2C91-1 CCO- 56 0 . 4 0 * 1 . 0 0 6 - 0 1 6 5 . 2 ACC CA 1 . CE CC
2 2 57 5 . 0 0 * 7 . 0 0 6 - 0 2 75 .0 ACC 1.  CE-G2
3 3 58 1 . 3 1 * 0 .  126 00 74 .2 ACC 3.  CE-01
A A 59 2 . 5 0 + 0 . 6 0  6-01 7 6 . 2 ACC CA 1 . CE 00

5 CCF- 60 5 . 1 0 + 1 . 0 0 6 - 0 1 8 1 . 4 2CC CA l .CE CO
C90 2C88 C TA- 238 1 . 8 0 * 0 .  18 6 00 6 8 . 8 2CC 2 .  CE-01
1 10 8 C2 0 COS-1722 1 . 3 7 + 1 . 0 3 6  00 8 2 . 5 AC 1 . 4 6  00
OCC 2929 CTD- 387 2 , 5 5 * 0 . 2 7 6  00 4 8 . 6 2CC 5.  CE-01
0 lA 2930 388 6 . 8 6  *0 . L4 6 0 I 77 .9 2CC 5.  5E-C1



TABLE E . l  (CONTINUED)

ARC InCATlON ILW 
COLLECTIOM 

NO.

TLW 
ANALYSI S 

NO.

P U - 2 3 9 ,2 4 0  
ACT I V I T Y  

(OFM

URANIUM 
(MICRO 
GRAMS)

Y lELC 
(R=RE 
WORK )

COUNT
TIME

ANAL /MON

026“ 1 2S31- 1 CCD- 76 4 . 6 5 4 0 . 0 5 E 02 7 8 . C 2CC 2 . 5E 00
2 2 77 1 . 0 2 + 0 . OlE 02 7 1 . 3 3CC 2 .2 E  CO
3 3 78 8 . 1 6 + 0 . 2 4 E 01 7 4 . 5 3CC 1.5E 00
4 4 79 8 . 9 4 + 0 . 46E 00 0 . 8 0 0 2 3 . 3 5GC 1 . EE 00
5 5 CCF- 80 2 . 3 0 + 0 . 0 5 E 01 7 6 . 5 ecc 1.4E 00

020 2S32 CTA- 248 4 . 3 2 + 0 .  H E 02 7 1 . 8 2C 4 .  5E-CI
024 8C44 CDS- 393 7 . 5 3 + 0 ,  18E 04 6 2 . 9 IC 1.7E 01 c y i
0 24 - 1 2S 58- 1 CAD- 364 1 . 8 2 + 0 . 0 5 E 02 8 1 . 8 3C 1.4E 00

2 2 365 2 . 6 8 + 0 . 08E 02 7 0 . 7 3C 1.4E 00
3 3 366 I  . 9 5 + 0 . 0 6 E 02 7 2 . 2 2C 1.2E CC
4 4 367 I . 0 1 + 0 . 0 3 E 02 7 0 . 4 ICC 1.2E CO
6 6 368 4 . 1 3 + 0 . 13E 01 5 7 .1 4CC 2 .  3E 00
7 7 CAF- 369 4 . 5 9 + 0 . 17E 01 6 0 . 8 2CC 1 . IE CO

026 8C44 COS- 394 4 . 2 2 + 0 .  H E 04 7 0 . 4 2C 2 . 4E CC
0 28 395 4 . 9 3 + 0 . 0 7 E 04 8 5 . 3 2C 5 .  £E 00 f l f
040 2938 CTD- 389 1 . 2 3 + 0 . 0 2 E 03 20 .2 6C 4 . 7 E - 0 1  1■  '90*
040 8C44 CDS- 396 4 . 1 6 + 0 . 0 6  E 04 0 . 6 2 0 7 2 , 5 2C 5 .  CE-01 ^  I****

0 4 0 - 1 2 944.- 1 CAD- 346 1 . 9 7 + 0 . 0 6 E 01 7 9 . 7 4CC 1.5E CC
2 2 347 1 . 2 7 + 0 . 0 4 E 02 7 7 . 1 60 1.5E 00
3 3 348 1 . 3 3 + 0 . 0 6 E 02 2 0 . 9 200 I .  9E 01
4 4 349 6 . 5 5 + 0 . 26E 01 6 0 . 8 ICC 2 . CE 00
6 £ 350 2 . 7 1 + 0 . 12E 01 4 6 . 1 2CC 2 .  7E CC
7 7 CAF- 351 3 . 0 2 + 0 .  09 E 01 7 2 . 1 2CC 9.  2E-C1

042 2959 CTA- 252 1 . 4 2 + 0 . 0 3 E 02 7 7 . 9 ICC 5 . 6 E - 0 1
042 8044 CDS- 397 3 . 2 5 + 0 . 0 8 E 04 5 2 . 3 1C I . 5 E  01
044 398 2 . 5 2 + 0 . 0 6 E 04 5 2 . 6 1C 4 .9 E  CC
046 39 9 2 . 1 2 + 0 . 0 5 E 04 5 5 . 8 1C 9 .6 E  CO
048 2963 CTA- 253 6 . 0 3 + 0 . 18E 01 Z 8 . 7 ec 4 .  2E-01
048 8C44 CDS- 400 1 . 1 2 + 0 . 0 3 E 04 6 3 . 6 2C 7 .2 E  00



TABLE E . l  (CONTINUED)

ARC LOCATION TLW
c o l l e c t i o n

NO.

TLW
ANALYSI S 

NO.

P U - 2 3 9 , 2 4 0
ACTIVITY

(DPP)

URANIUM 
(MICRO 
GRAMS )

Y lELC
( R=RE 
WORK )

COUNT
TIME

ANAL /MON

R 0 5 0 - 1 2S 3 6 - 1 CCO- 81 6 . 9 7  4 0 . 1 7 E 00 8 1 . C ICCC CA 7 .  CE 00
2 2 82 1 . 7 9 4 0 . 0 6 E 01 8 0 . 4 3CC 4 .  5E CC
3 3 83 1 . 1 4 4 0 . 0 3 E 01 8 3 . 2 9CC CA 1 .  IE 01
4 4 84 2 . 0 2 4 0 . 0 4 E 01 8 0 . 2 9CC 2.2E 00
5 5 CCF- 85 1 . 4 7  4 0 .  15E 00 7 8 . C 2CC CA 1 .  CE CO

0 5 2 - 1 2 9 4 8 - 1 CAD- 35 2 3 . 2 0 4 1 . 4 0 E - -01 2 2 . 6 4CC CA 1 .  CE CO
2 2 3 53 1 . 7 4 4 0 . 16E 00 4 8 . 5 4CC CA 2.CE CO
3 3 3 5 4 1 . 7 8 4 0 . 1 7 E 00 4 0 . 2 4CC CA 2 .  CE CC
4 4 3 5 5 1 . 0 0 4 0 . 14E 00 4 2 . C 400 CA 1 .  CE 00
6 6 3 5 6 5 . 0 0 4 1 . 2 0 E - -01 4 1 . 8 4CC CA l . C E - 01
7 7 CAF- 3 5 7 3 . 8 0 4 0 . 6 0 E - -01 7 5 . 5 4CC CA 1 .  CE 00

0 54 2 9 4 6 - A CCD -2 167 3 . 3 3 4 0 . 0 8 E 02 8 . 1 0 6 6 . 7 4C 4 .  CE- 01
0 54 B 2 2 1 3 1 . 1 6 4 0 . 0 3 E 02 4 . 2 7 5 * 6 4 . 2 60 6 .  5E- 01
0 5 4 8C44 CDS- 401 1 . 1 9 4 0 . 0 2 E 0 4 4 6 . 7 2C 4 .  IE 00
0 56 4 02 1 . 0 6 4 0 . 0 2 E 04 5 0 . 4 2C 4 .  EE CO
05 8 1 0 0 8 9 . 6 8 4 0 . 2 7 E 03 6 2 . 2 2C 2 . 4 E cci
0 5 8 - 1 2 9 5 1 - 1 CAD- 3 5 8 4 . 0 5 4 0 .  H E 02 8 0 . C ICC 8 .  6E OCF

2 2 3 5 9 4 . 3 1 4 0 . 0 8 E 02 8 0 . 2 5C 4 .  6E 00
3 3 3 6 0 3 . 5 0 4 0 . 0 9 E 02 8 1 . 4 ICC 6 .  IE CO
4 4 361 1 . 4 6 4 0 . 0 5 E 02 5 4 . 7 2CC 5 .2 E 00
6 6 362 8 . 9 2 4 0 . 29E 01 6 7 . 6 2CC 6 .  «E CO
7 7 CAF- 3 63 7 . 8 4 4 0 . 2 0 E 01 7 4 . 8 4CC 3 .  2E 00

0 60 2 942 CTA- 249 8 . 9 4 4 0 . 12E 02 7 8 . 7 5C 3 .  EE- 01
0 6 0 8C44 CDS- 4 0 3 7 . 4 4 4 0 .  17E 03 4 7 . 7 2C 1 .  7E CC
0 62 4 0 4 8 . 8 3 4 0 . 22E 03 7 2 . 9 2CC CA 8 .  CE 03
0 6 2 - 1 2 9 4 0 - 1 CCD- 86 3 . 0 7 4 0 . 0 3 E 02 7 2 . 0 2CC 1 .  5E 00

2 2 87 3 . 1 8 4 0 . 0 5 E 02 7 1 . 4 ICC 3 .  CE GO
3 3 88 2 . 1 2 4 0 . 0 3 E 02 7 4 . 2 ICC 1 .  EE CC
4 4 89 6 . 9 7 4 0 . 2 3 E 01 6 7 . 0 2CC 5 . 4 E 00

♦New data this report .



TABLE E .l  (CONTINUED)

ARC LOCATION TLW TLW PU-239 ,240 UR AN lUN Y lELD COUNT ANAL /MON
COLLECTION ANALYSI S ACTIVITY IFICRO ( R=RE TIME

NO. NO. (DPF) GRAMS ) WORK )

0 6 2 - 5 2 S 4 0 - S CCF- 90 4 . 1 3 * 0 . 14E 01 7 2 . C 2CC 1 .  5E CC
0 66 3 S78 CTA- 255 8 . 5 3 * 0 . 2 2 E 02 7 4 . 3 2C 4 . 3 E - 0 1
0 6 6 -A 8 0 4 4 COS- 405 7 . 8 7 * 0 . 20E 03 5 2 . 9 2C 1 .  IE 01

8 739 6 . 3 6 * 0 .  19E 03 6 5 . 3 2C 1.3E CC
068 2S54 CTD- 390 9 . 0 7 * 0 .  15E 02 0 . 1 2 5 6 8 . 5 5C 7 . EE-Cl
068 8 0 4 4 CDS- 4 0 6 5 . 2 9 * 0 .  lOE 03 2 0 . 4 5C 1.5E CC
0 7 0 - 1 2 9 6 2 - 1 CAD- 3 7 0 2 . 4 7 * 0 . 0 6 E 02 0 . 0 5 1 0 6 7 . 1 4C 1.7E 00

2 2 371 4 . 4 4 * 0 . 1 6 E 02 0 . 0 7 1 0 6 7 . 9 2C 2 . CE CO
3 3 372 3 . 9 7 * 0 . 0 8 E 02 0 . 0 8 5 0 7 1 . 7 5C 1 . 5E CO
4 4 373 1 . 6 7 * 0 . 0 5 E 0 2 0 . 4 2 1 6 7 . 3 8 C '2.3E 00
6 6 374 8 . 8 4 * 0 . 26E 01 0 . 7 2 0 6 8 . 1 2CC 2 . EE 00
1 7 CAF- 375 9 . 8 0 * 0 . 29E 01 1 . 1 2 68  . 6 6 C 1 . IE CO

0 7 2 2 9 6 6 CTA- 2 5 4 5 . 1 3 * 0 . 13E 02 7 1 . 2 2C 3 .  9E-01
0 1 4 - 1 2 9 6 0 - 1 CCD- 106 4 . 8 8 * 0 . 0 6 E 02 7 7 . 4 IOC 1 . 4 E  CO

2 2 107 4 . 0 6 * 0 . 06E 02 7 5 . 2 ICC 1 . 8E 00
3 3 1 08 3 . 2 9 * 0 . 0 5 E 02 7 7 . 7 ICC 3 . 4E CO
4 4 1 0 9 3 . 2 2 * 0 . 0 6 E 01 7 3 . 7 8CC 1.  7E 00
5 5 CCF- 110 4 . 5 7 * 0 . 17E 01 6 1 . 6 20C 2 . IE 00

0 7 8 2 9 5 2 CTA- 251 4 . 0 7 * 0 .  12E 02 7 4 . 4 2C 3 . 7 E - 0 1
080 2 9 6 9 CTD- 392 1 . 6 3 * 0 . 0 2 E 03 7 4 . 9 5C 4 .  6E-C1
08C-1 2 9 6 1 - 1 CCD- 111 1 . 2 3 * 0 . 0 2 E 02 7 7 . 8 5CC 2 . 2E 00

2 2 112 4 . 3 4 * 0 . 07E 02 8 1 . 4 7C 3. 7E 00
3 3 113 1 . 1 3 4 0 . 0 2 E 02 7 4 . 4 3CC 1 . 5E 00
4 4 1 14 2 . 6 0 * 0 . 04E 01 8 2 . C ICCC 2.CE CO
5 5 CCF- 115 5 . 8 5 * 0 . 06E 01 6 4 . 1 ICCC 3 . 1 6  00

0 8 2 2 9 3 4 - A CAD- 2166 4 . 3 4 * 0 , 2 6 8 0 0 4 , 6 ? 7 8 . 1 2CC 6 .  CE-03
0 82 8 22 1 2 6 . 4 2 * 0 . 37E 01 0 . 1 8 1 5 1 . C 3C 8 .  C6-C2
0 8 6 - 1 2 964-  1 CCD- 1 16 1 . 6 4 * 0 . 0 2 E 02 7 4 . 5 3CC 2 . 2E CO

2 2 1 17 2 . 5 7 * 0 . 04E 0 2 7 2 . 4 ICC 2.3E 00
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TABLE E .l  (CONTINUED)

ARC

BAL

a

♦♦ BBAL 

OA

LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSI S

NO.

FU-239,2AG 
ACTIVITY 

(OFF)

URANIUM 
(MICRO 
GRAMS )

Y lELD 
( R=RE 
WORK )

COUNT
TIME

ANAL /MCN

IC6-4 2 9 6 8 - A CCO- 12A 1 . 8 3 * 0 . 18E 00 7 5 . 9 2CC CA 2 .  CE 00
5 5 CCF- 125 6.92+O.AOE 00 6 9 . 8 2CC 1 . 5E 00

L 5 . P17 2907-A CCD-2177 1 . 0 0 + 0 . 0 3 E 04 5 . 6 1 1 2 . 9 6 C 7.CE-02
L 5 , P17 B 2209 1 . 0 1 * 0 . 0 2 E 04 1 . 0 7 5 1 . 5 AC 3.  9E-01
L 7 , P9 2AA3-A CTA-2158 2 . 9 5 4 0 . 0 7 E 02 I . I A 1 0 . 7 3CC 3 . CE 02
L e , P 2 l 2151-A CCD-2157 1 . 3 3 4 0 . 0 2 E 04 7 . 1 5 0 7 . OR 3CC 1.2E 00
L 8 , P 2 I B 220A 8 . 0 8 * 0 . 15E 03 3 . 9 3 3 7 . 8R 6 C 2 . EE 00
L £ , P 1 3 2A82-A 2159 1 . 1 3 4 0 . 0 3 E 03 1.4A 1 0 . 8 ICC 1.7E 00
L e , P 1 3 a 2205 2 . A 6 4 0 . 0 6 E 02 0 . 1 6 6 5 6 . C . 6 C 6 .  5E-01
CMR-IA 9706 CVS-2076 5 . 9 9 * 0 . 35E 00 6 5 . 6R 2CC

IB 2077 8 . 4 7 * 0 . AOE 00 8 0 . A 2CC
2A 2078 A . 5 0 * 0 . 3 4 E 00 1 2 . 6 ICCC
2B 2079 7 , 3 5 * 0 . 37E 00 7 5 . 9 20C
AA 2080 2 . 5 7 * 0 . 2AE 00 5 2 . 2 20C
AB 2081 6 . 1 6 4 0 . 3 6 E 00 6A.2 2CC
lA 9720 2082 1 . 9 3 * 0 . 0 5 E 03 2A.2 5CC
IB 2083 3 . 5 8 * 0 . 13E 02 1 4 . 7 50C
2A 2084 2 , 7 8 * 0 . 0 8 E 03 6 0 . C ICC
2B 2085 7 . 0 7 4 0 . 2 2 E 03 6 0 . 6 ICC
AA 2086 2 . 6 9 * 0 . 09E 02 7 0 . 2 ICC
AB 2087 A . 1A * 0 . 09 E 01 4 4 . 8R 70C
IIA 2088 5 . 7 8 * 0 .  H E 01 4 6 . OR 70C
I IB 2 0 8 9 1 . 1 1 * 0 . 0 6 E 01 4 6 . 6 2CC
12A 20 9 0 5 . 4 5 * 0 . 13E 02 7 6 . 5 2CC
12B 2091 9 . 9 1 * 0 . 3 1 E 02 3 6 . 6 2CC

STK-10 1 C012 CDS-1078 8 . 6 3 * 1 . 15E 00 7 9 . 2 2CC 2.  CE-03
lOA 1079 9 . 2 0 * 2 .  IDE--01 8 0 . 4 ICC CA 2.CE-C2
11 1080 4 . 6 3 * 1 . 0 9 E 00 8 3 . 3 2C 1 . EE-02
l lA 1081 7 . 6 0 * 6 .  lOE--01 7 4 . 4 2C 8 .  CE-OA

Sampl e  inadvertent ly combined with T B - P 2 2305B in c hemi s try .



TABLE E .l  (CONTINUED)

ARC

OA

f m  so

LOCATIOH ILW
COLLECTION

NO.

TLW
ANALYSI S 

NO.

FU-239 , 240
ACTIVITY

IDFF)

URAN lUM 
IFICRO 
GRAMS )

Y lELC 
I R=RE 
WORK )

COUNT
TIME

ANAL /MON

STK-12 1CC12 CDS-1082 1 . 1 0 + 0 . 6 9 E  00 8 1 . 7 2C 5.CE-C3
12A 1083 4 . 8 0 # 1 , 8 0 E - 0 1 7 6 . 8 IOC CA 1.  CE-02
13 1084 1 . 2 8 4 0 . 0 4 E  01 6 2 . 1 5CC 2 . 6 E - 0 1
13A 1085 5 . 3 0 * 1 . 6 0 E - 0 1 7 5 . 6 ICC CA 1 . CE- C2
14 1086 1 , 7 0 # 0 . 3 0 E  00 8 3 . 4 ICC 1.  CE-01
I4A 1087 8 . 7 0 4 1 . 8 0 E - 0 1 7 9 . 2 ICC CA 1.  CE-02
15 1130 4 . 8 6 4 0 . 30E 00 6 9 . 5 2CC 1 .  CE-OlC^j
16 1CC13 1131 9 . 2 0 4 2 . 9 0 E - 0 1 7 0 . 2 7C 1.  CE 0 0 ^
16A 1132 2 . 1 5  4 0 . 1 9 E 00 7 3 . 7 2CC 4.  CE-0 3 * ^ 3
I? 1133 3 . 6 9 4 0 . 14E 01 8 0 . 2 IOC CA 3. 6E O l - * ^
17A 1134 6 . 3 1 4 0 . 4 2 E 00 4 7 . 7 2CC 6.2E Co3 K !
18 1135 3 . 2 5 4 0 . 2 3 E  00 7 2 . C 2CC
ISA 1136 1 . 6 7 4 0 . 0 6 E  01 6 8 . 4 2CC 1.7E O l ' j l
19 1137 2 . 6 5 4 0 .  lOE 01 7 2 . 2 2CC 5 .  l E - O ^ p .
19A 1138 6 . 0 9 4 0 . 22E 01 7 0 . 4 ICC 1.2E CmF *
20 1CCC5 1077 1 . 7 2 4 0 . 0 6 E  02 7 1 . 2 2CC 9 . C E - C ^ :
36 1CCC7 1076 1 . 4 4 4 0 . 05E 02 7 4 . 8 2C 3 .  6E-C1
71 ICOIO 1056 7 . 9 6 4 0 . 25E 03 6 9 . 2 2C 6 .  4E-C1
72 1057 6 . 4 9 4 0 . 2 0 6  03 7 9 . 2 2C 1.6E CO
73 1 058 6 . 9 4 4 0 . 22E 03 7 2 . 1 2C 8 .  IE-Cl
74 1059 5 . 2 9 4 0 .  17E 03 7 8 . 8 2C 8 . IE-Cl
75 1060 6 . 6 0 4 0 . 23E 03 7 2 . 4 2C 2 .  6E 00
76 1061 3 . 0 7 4 0 .  H E  03 7 4 . 7 2C 7 . I E - 01
77 1062 3 . 8 1 4 0 . 13E 03 7 5 . 5 2C 2 . CE CC
73 1063 3 . 6 7 4 0 . 13E 03 7 4 . 7 2C 1.  CE 00
79 1064 4 . 1 8 4 0 . 14E 03 7 5 . 5 2C 9.  3E-C1
80 1065 4 . 1 1 4 0 . 14E 03 8 0 . 2 2C 3 . CE 00
81 1066 2 . 2 5 4 0 . 0 9 E  02 7 1 . 9 2C 2.  2E-C1
82 1067 2 . 9 5 4 0 . lOE 02 7 4 . 2 7C CA 3 . CE 02



TABLE E . l  (CONTINUED)

f

ARC LOCATION TLW 
COLLECTION 

NO.

TLW 
ANALYSI S 

NO.

FU-2 3 9 , 2 4 0  
ACTIVITY

(DPP)

URAN lUM 
(P ICRO 
GRAMS)

Y lELC
( R=RE 
WORK )

COUNT
TIME

ANAL /MON

OA STK-63 ICCIO CDS-1068 4 . 9 8 # 0 . 1 3 E 0 2 7 4 . 7 ICC CA 4.  CE- 01
64 1069 8 . 1 2 + 0 . 2 5 E 02 8 1 . 4 7C CA 8 .  IE 02
85 1070 1 . 3 3 # 0 . 0 4 E 03 6 9 . 9 2C 2 . 7E 00
86 1071 1 . 3 2 # 0 . 0 3 E 03 7 1 . 7 2C 2.  £E 00
87 1072 1 . 4 7 # 0 . 0 4 E 03 7 6 . 4 2C 2.9E CO
25C 1CC09 1073 1 . 0 3 # 0 . 0 3 E 04 7 2 . 4 2C l .CE 00
251 1074 5 . 4 1 # 0 .  16E 03 7 0 . 8 2C 1 . 8E 00
252 1075 6 . 2 0 # 0 . 1 6 E 03 7 9 . 1 2C 2.6E 00

PCMR2- 1- 5 NONE CSF-1890 1 . 6 6 # 0 . 0 7 E 02 7 . 2 4 17.1 5CC 3.  CE-03
£ 1891 5 . 1 5 # 0 . 2 1 E 01 8 . 31 9 1 . 5 2CC 1.  CE-03
7 1892 S . 2 5 # 0 . 1 2 E 0 2 1 4 . 6 4 2 . £ ICC 2.  CE-02
8 1893 1 . 5 0 # 0 . 0 4 E 03 3 1 . 7 4 1 . 4 2CC I . I E - 01
9 1894 3 . 3 2 4 0 .  H E 0 2 1 1 . 0 4 0 . 1 2CC 3.  CE-02
10 1895 4 . 7 3 4 0 .  12E 0 2 2 5 . 6 2 1 . 2 2CC 4.CE-C2
11 1896 2 . 6 3 4 0 . 0 9 E 03 6 . 9 5 4 9 . 4 3C 4.  CE-02

2 - 5 1397 2 . 9 3 4 0 . 29E 01 1 1 . 6 2 9 . 5 2CC 2.  CE-03
£' 1898 1 . 0 8 4 0 . 0 3 E 04 1 9 . 3 2 9 . 2 2C 1.2E CO
7 1899 4 . 3 9 4 0 . 06E 03 3 1 . 0 9 0 . £ 5C 1.2E 00
8 1900 1 . 3 1 4 0 . 0 4 E 03 2 . 5 0 2 6 . 4 2CC 8 . 3E-01
9 1901 5 . 6 7 4 0 . 2 0 E 02 2 . 3 4 8 4 . 8 2C 8 .  4E-01
10 1902 2 . 8 2 4 0 . 4 3 E 00 7 . 4 1 6 8 . 7 2CC 4 .  CE-C2
11 1903 3 . 5 8 4 0 . 0 8 E 02 3 . 4 5 8 6 . 2 20C 1.  6E-01

4-  5 1904 2 . 1 7 4 0 . 0 6 E 03 1 5 . 9 4 5 . 9 2CC 3 . IE 00
6 1905 6 . 4 0 4 0 . 29E 01 1 3 . 0 2 9 . 0 2CC 6 . CE-02
7 1906 5 . 4 3 4 0 . 21E 01 2 8 . 8 6 0 . 2 2CC 1.  9E-C1
8 1907 1 . 0 2 4 0 .  HE 01 4 . 78 2 1 . 7 2CC 7.  CE-02
9 1908 1 . 5 5 4 0 . 25E 00 4 7 . 2 5 9 . 2 2CC 2.  CE-02
10 1909 9 . 4 4 4 1 . 6 1 E - -01 1 . 4 1 8 7 . 5 2CC 1.  2E-01
11 1910 8 . 3 4 4 0 . 43E 01 4 . 87 52 . 8 2CC 5.  6E-01



TABLE E .l  (CONTINUED)

ARC LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSI S 

NO,

FU-239 , 240
ACTIVITY

(DPP')

URAN lUM 
(PICRO 
GRAMS)

Y lELC
{ R = RE 
WORK )

COUNT
TIME

ANAL /MON

PCMR2- d- d NONE CSF-1911 5 . 5 4 T 0 . 4 1 E 00 4 . 8 5 84 .C 20C 4 .  4E-01
7 1912 1 . 4 5 + 0 . 3 1 E 00 2 . 0 8 7 1 . 7 20C 1 .  48 - 01
8 1913 4 . 9 6 # 0 . 2 4 E 01 5 . 8 5 3 4 . 7 200 5 .  28 00
S 1914 9 . 2 8 4 0 . 5 5 E 00 1 . 9 6 3d.d 500 1 . IE 00
10 1915 8 . 7 2 * 0 . 53E 00 4 . 8 6 8 2 . 3 200 7 .  38-01
11 1916 2 . 0 1 + 0 . 2 3 E 01 4 6 . 8 4 7 . C 200 9 .  08-02

7 - 5 1917 7 . 9 1 * 3 . 59E--01 7 . 1 9 8 2 . 1 200 1 .  OE-02
d 1918 2 . 5 7 * 0 . 0 6 E 02 1 . 6 2 8 d . 9 200 7 .  18-01
7 1919 3 . 7 9 * 0 . 13E 01 1 6 . 9 7 9 . 5 200 1 .  18-01
8 1920 1 . 4 7 * 0 . 0 6 E 01 1 1 . 4 8 6 . 5 200 5 .  08-02
9 1921 4 . 6 4 * 0 . 4 6 E 01 5 . 0 2  * 2d .4 200 1 . 8 8 - 0 1
10 1922 • 4 . 3 0 * 0 . 36E 00 1 . 4 0 8 1 . 8 200 2 .  08 - 02
11 1923 4 . 6 7 * 0 . 22E 01 5 3 . 5 4 3 . 5 200 4 .  08-02

6-  5 1924 5 . 5 2 * 0 . 4 0 E 00 1 1 . 8 8 7 . 3 200 7 .  08 - 02
d 1925 8 . 3 0 * 0 . 27E 01 19 . 9 1 4 . d 900 3 .  88-01
7 1926 1 . 3 4 * 0 . 0 4 E 02 1 5 . 0 7 9 . d 200 5 .  58-01
8 1927 2 . 0 2 * 0 . 0 8 E 01 1 1 . 1 7 9 . 9 300 1 .  28-01
9 1928 3 . 1 3 * 0 . 1 0  E 02 40 .5 4 0 . 8 200 l . d E  00
10 1929 9 . 2 6 * 0 . 6 0 E 01 3 6 . 4 3 1 . 5 200 5 .  d8-01
11 1930 3 . 1 2 * 0 . 20E 01 5 5 . 2 4 1 . 2 500 4 .  08 - 02

9- 5 1931 3 . 7 9 * 0 . 73E -01 0 . 946 80 . 8 500 2 . 08 - 02
d 1932 8 . 7 2 * 0 . 25E 01 3 . 3 5 7 3 . 4 200 1 . 1 8  00
7 1933 8 . 5 4 * 0 . 32E 01 2 . 5 3 4 5 . 2 200 1 . 9 8  00
8 1934 2 . 2 8 * 0 . 12E 01 8 . 4 1 2 3 . 7 500 3 .  08-01
9 1935 1 . 3 1 * 0 . 0 4 8 02 2 . 7 3 ^0.4 500 1 . 4 8  CO
10 1936 9 . 9 9 * 0 . 33E 01 1 0 . 7 5 9 . 5 200 3 .  38-01
11 1937 2 . 4 4 * 0 . 16E 01 9 3 . 9 5 6 . 5 500 1 .  08 - 02

11- 5 1938 1 . 7 5 * 0 . 0 4 E 02 1 . 3 1 8 2 . 4 200 5 .  58 00
12- 5 1939 8 . 9 3 * 0 . 25E 02 4 2 . 3 4 9 . 0 200 1 . 2 8  01

PCMR2- 12-d NONE C SF-1940 2 . 0 4 * 0 . 0 6 E 03 9 . 2 6 5 0 . 8 200
7 1941 8 . 3 0 * 0 .  17E 02 1 . 39 8 8 . 5 200 I .EE 01
8 1942 4 . 6 5 * 0 .  10 E 02 2 8 . 4 8 4 . 1 20 0 l . d E  01
9 1943 1 . 4 7 * 0 . 0 4 8 02 3 . 0 0 5 2 . 8 200 7 . dE 00
10 1944 1 . 5 1 * 0 . 0 4  8 02 6 . 7 4 8 5 . 0 200 1 . 2 8  Cl
11 1945 3 . 3 4 * 0 . 0 7 8 02 2 9 . 0 9 2 . 9 200 2 .  88 00

» NEW DATA THIS REPORT

'i'



TABLE E.2 RADIOCHEMICAL ANALYSIS OF ROLLER COASTER PHYSICAL SAMPLES, CLEAN SLATE I 

ARC

GZ

LOCATinN ILW
COLLECTIOISI

NO.

TLW 
ANALYSI S 

NO.

FU-239 , 240  
ACTIVITY 

(DF^)

URAN lUM 
{i^ICRO 
GRAMS )

Y lELC 
IR=RE 
WORK )

COUNT
TIME

ANAL /MON

BI-  16-- 1 3367- 1 CCD-1646 1 . 3 5 4 0 . 9 6 E - 0 1 7 3 . 6 2CC 1.4E-C1
2 2 1647 8 . 6 0 + 1 . 2 5 E - 0 1 7 9 . 0 2CC 8 .  6E-C1
3 3 1648 1 . 4 1 4 0 . 15E 00 8 4 . 2 2CC 1.4E 00
4 4 1649 4 . 9 7 4 0 . 2 8 E  00 3 9 . 5 5CC 6 .  2E-01
5 5 CCF-1650 1 . 9 1 4 0 . 0 8 E 01 6 3 . 4 2CC 1.9E Cl

BK- 06 9835 CAC-1415 4 . 2 0 4 0 . 0 9 E  07 7 8 . 6 2C
09 1417 3 . 9 0 4 0 . 0 8 E  07 8 0 . 5 2C
1C 1418 1 . 7 0 4 0 . 0 5 E  06 3 0 . C 2C

008 3088 CTA-1564 1 . 0 1 4 0 . 0 6 E  01 0 . 0 9 9 2 3 9 . C 2CC 2 . 5E CO
020 8123 CDS-1139 1 . 2 5 4 0 . 0 3 E  06 7 0 . 0 2C 1 . IE Cl
024 1140 6 . 3 0 4 0 .  lOE 06 7 3 . 4 2C 7 . IE 00
028 8089 1738 1 . 9 7 4 0 . 0 8 E  02 8 1 . 4 2CC 4 .  OE-04-
028 8123 1141 4 . 6 9 4 0 .  lOE 06 8 1 . E 2C 8 . EE CC
0 2 4 - 2 3 247- 2 CAD-1630 7 . 5 4 4 5 . 6 6 E - 0 1 3 6 . 6 4C 7 .  5E-01

3 3 1631 2 . 2 7 4 0 . 20E 00 6 5 . 4 2CC 4 .  5E-01
4 4 1632 0 . 0 0 4 0 . 4 7 E  00 2 8 . 9 4C 1 . CE 00
6 6 1633 2 . 9 4 4 2 . 9 4 E - 0 1 4 6 . 9 4C 2 .  9E-C1
7 7 CAF-I634 1 . 7 1 4 0 . 0 6 E  01 6 8 . 4 2CC 1.7E 01

036 8123 CDS-1142 1 . 6 7 4 0 . 0 4 E  04 7 3 . 1 2C 2 . IE 00
060 3097 CTA-1565 4 . 5 4 4 0 . 3 3 E  00 0 . 0 3 7 0 5 6 . 9 2CC 5 . I E- 01
0 1 6 - 1 2615- 1 CAD-1607 2 . 2 9 4 0 . 8 9 E - 0 1 7 2 . 9 3CC 1.  CE-C2

2 2 1608 1 . 8 4 4 0 .  lOE 01 3 1 . 3 2CC 1 . EE 01
3 3 1609 0 . 2 7 4 1 . 0 7 E - 0 1 4 4 . 3 2CC 3.  CE-02
4 4 1610 5 . 3 0 4 5 . 3 0 E - 0 2 6 6 . 8 2CC 5 . 0 E - 0 2
5 5 1611 6 . 5 7 4 0 . 32E 00 3 8 . 5 50 C 6 . 6E CO
7 7 CAF-1612 0 . 0 0 4 0 . 22E 00 5 0 . 6 50 1 .  CE-01

020 8123 CDS-1143 1 . 7 I 4 0 . 0 4 E  04 7 2 . 1 20 2 . OE 00
022 1144 2 . 0 2 4 0 . 0 5 E  05 6 9 . 5 20 2 . IE CO
024 1145 7 . 7 3 4 0 . 17E 05 8 0 . 2 20 5.4E CC



TABLE E.2 (CONTINUED)

ARC LOCATION TLW TLW F U - 2 3 9 , 2 4 0 URANIUM YIELD COUNT ANAL /MON
COLLECTI ON ANALYSI S ACTIVITY (MICRO (R=RE TIME

NO. NO. (DFM GRAMS) WORK 1

D 028 8123 C O S - 1 1 4 6 1 . 5 3 4 0 . 0 4 E  0 6 6 8 . 1 2C 2 . 7 E  00
0 20 1 1 4 7 3 . 4 9 * 0 .  lOE 0 6 1 1 5 . 5 2 . 5 2C 3.CE 00
032 1 1 4 8 1 . 1 8 4 0 . 0 3 E  0 5 7 1 . 6 2C 1 . 3 E  00
0 26 1 1 4 9 1 . 0 3 * 0 . 0 1 E  0 4 7 4 . 5 SC

F 024 81 2 4 1 1 5 0 6 . 6 5 4 0 . 18E 0 4 6 7 . 3 2C 3.CE CO
0 26 1151 4 . 2 1 4 0 . H E  0 5 7 2 . 6 2C 1 . 9E 00

l i

0 20 8C89 1 7 3 9 7 . 2 2 4 0 . 2 6 E  01 4 6 . C 2CC 5 .  CE-C5
0 30 81 2 4 11 52 3 . 3 5 4 0 . 0 8 E  0 6 6 7 . 6 2C 3 . 5E 00
0 20 CA C-2 070 5 . 3 4 4 0 . H E  07 5 1 . 9 4C
0 22 C D S -1 1 5 3 1 . 7 8 4 0 . 0 4 E  0 4 7 2 . 6 2C 5 . 7 E -0 1  j

w 0 34 11 5 4 9 . 0 1 4 0 . 2 3 E  0 3 6 9 . 4 2C 1 . 4 E  0 0  1
0 3 8 - 1 2 5 8 8 - 1 CCD-1602 0 . 0 0 4 0 . 14E 00 7 9 . 7 5C l . C E  0 0  1

E  ^ 2 2 1603 0 . 0 0 4 0 . 18E 00 7 8 . 7 4C 2 .  5 E - 0 1  I
& 3 3 16 0 4 1 . 9 1 4 1 . 9 1 E - 0 1 7 4 . 3 4C 2 .  5 E -C I_B§

4 4 16 05 0 . 0 0 4 0 . 20E 00 6 9 . 2 4C 1 .  CE 0 0 #
> 5 5 C C F - 1 6 0 6 0 . 0 0 4 0 . 14E 00 7 7 . 6 5C 2 . 5 E - 0 I
r- h 02 4 8 1 2 4 C D S -1 1 5 5 1 . 9 4 4 0 . 0 5 E  0 4 7 4 . 8 2C 3 . IE 00

0 26 1 1 3 6 2 . 3 9 4 0 . 0 6 E  0 5 7 5 . 1 2C 1 . 6 E  01
02 8 11 5 7 1 . 3 0 4 0 . 0 4 E  0 6 6 1 . 6 2C 8 . 4 E  00
0 3 0 11 5 8 1 . 7 1 4 0 . 0 5 E  0 6 5 9 . 6 2C 1 . 9 E  00
0 24 1 1 5 9 1 . 2 7 4 0 . 0 1 E  0 4 7 9 . 0 5C 4 .C E 00
0 28 1 1 6 0 2 . 6 1 4 0 . 8 4 E  0 3 6 9 . 6 2C 6 . EE-01
0 42 3 5 2 6 C TA -1 663 8 . 4 9 4 1 . 3 3 E - 0 1 5 8 . 4 20C 2 . I E - 01
0 4 4 - 1 3 4 0 2 - 1 CCD-1651 3 . 2 0 4 4 . 8 0 E - 0 2 8 2 . 1 2CC 8 .  CE-03

2 2 1652 0 . 3 2 4 1 . 2 8 E - 0 1 5 9 . 0 ICC 3 .  CE-02
3 3 165 3 5 . 0 4 4 0 . 18E 01 4 3 . 1 2CC 1 . 3E 01
4 4 16 5 4 8 , 5 0 4 8 , 5 0 6 - 0 2 4 5 . 5 2CC 2 . 5 E - 0 1
5 5 C C F - 1 6 5 5 2 . 2 8 4 1 . 0 1 E - 0 1 7 4 . 6 ICC 6 .  CE-02

J OCC 35C0 C TD-1566 1 . 7 0 4 0 . 17E 00 3 5 . 0 5CC 1 . 7E CO



TABLE E.2 (CONTINUED)

ARC LOCATION TLW 
COLLEC TION 

NO.

TLW 
ANALYSIS

NC.

PU-239 , 240
ACTIVITY

(DFP)

URAN lUM
(MICRO 
GRAMSJ

Y I 6LC 
( R=RE 
WORK I

COUNT
TIME

ANAL /MON

J 020 3492 CTA- 425 4 . 4 5 + 0 . 3 3 E  00 3 9 . 6 40C CA 4.CE 00
0 2 2 - 1 2 6 7 6 - 1 CAD- 717 1 . 1 0 + 0 . 7 0 E - 0 1 7 6 . 1 20C CA l .CE 00

2 2 718 6 . 0 0 + 4 . 0 0 E - 0 2 7 8 , C 2CC CA 1.  CE-01
3 3 719 4 . 0 0 + 6 . 0 0 E - 0 2 6 8 , 7 200 CA l .CE 00
4 4 720 4 . 3 0 + 1 . 3 0 E - 0 1 6 5 . 2 2CC CA 2 ,  CE-01
6 6 721 I . lO+O.BOE-Ol 5 4 . 9 300 CA 2 .  CE-01
7 7 CAF- 722 1 . 8 0 4 0 . 7 0 E - 0 1 7 7 . 6 200 CA 5.  CE-02

0 2 4 - 1 2 6 6 3 - 1 CCD- 181 4 , 7 0 4 1 . 0 0 6 - 0 1 2 9 . 4 300 CA 1 . CE 00
2 2 182 0 . 4 0 4 1 . 0 0 E - 0 1 3 6 . 2 400 CA 1.  CE-02
a 3 183 1 . 8 0 4 0 . 8 0 E - 0 1 5 7 . 2 400 CA 1 .  CE-01
4 4 184 0 . 0 0 4 0 . 0 5 E  00 6 1 . 3 400 CA 1 .  CE-01
5 5 CCF- 185 1 . 9 0 + 0 . 7 0 E - 0 1 8 1 . C 200 2 . 6E 00

0 2 6 - 1 2 6 5 6 - 1 CCD-1623 4 , 7 6 4 3 . 5 7 6 - 0 1 5 9 . 5 40 1 . CE 00
2 2 1624 - 5 , 0 0 4 7 . 5 0 6 - 0 2 5 6 . 5 200 I.CE 00
3 3 1625 1 , 6 8 4 0 .  186 00 7 5 . 0 200 4 . 2 E - 0 1
4 4 1626 5 , 7 0 4 5 . 7 0 6 - 0 2 7 4 . 2 200 7,  CE-03
5 5 CCF-1627 2 . 7 8 4 1 , 0 4 6 - 0 1 6 8 . 0 200 4 .  CE-03

0 2 8 - 1 2 6 7 5 - 1 CAD- 711 1 , 1 1 4 0 . 0 3 6  03 6 8 . 8 20 6 . 2E CO
2 2 712 0 . 5 0 4 1 , 0 0 6 - 0 1 4 5 . 7 200 CA l.,CE 00
3 3 713 2 . 7 0 4 1 .  1 0 6 - 01 6 5 , 1 200 CA l .CE 00
4 4 714 7 . 0 0 4 6 . 0 0 6 - 0 2 7 9 . 8 200 CA l .CE 00
6 6 715 0 , 0 0 4 0 , 0 3 6  00 7 0 , 0 200 l .CE 00
7 7 CAF- 716 5 , 1 0 4 1 , 2 0 6 - 0 1 6 9 . 5 200 CA l .CE 00

0 2 2 - 1 2 6 5 7 - 1 CCD- 166 2 , 1 2 4 0 , 0 4 6  02 7 8 , 8 200 4 .  CE-01
2 2 167 3 , 3 9 4 0 , 2 4 6  00 5 8 . 2 300 l .CE 00
3 3 168 6 . 6 0 4 1 , 2 0 6 - 0 1 4 9 , 0 300 CA l .CE 00
4 4 169 1 . 2 0 4 1 , 6 0 6 - 0 1 3 0 , 1 200 CA I .  CE-02
5 e CCF- 170 8 . 0 0 4 7 , 0 0 6 - 0 2 4 5 , 0 600 CA 1 .  CE-02

0 24 - 1 2 6 7 3 - 1 CAO- 699 5 . 6 6 4 0 . 2 3 6  01 5 6 . 0 200 2.6E 00



TABLE E.2 (CONTINUED)

ARC LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSI S

NC,

P U - 2 3 9 ,2 A 0  
ACTIVITY 

(DPP)

UR I-  
(KICRO
GRAMS)

Y lELC 
I R=RE 
WORK )

COUNT
TIME

A N A L / M O N

0 2 4 - 2 2 6 7 3 - 2 CAD- 7 0 0 O . S O + l .O O E - O l 7 2 . 1 2CC CA 3 .  CE-Ol
3 3 701 4 . 0 0 # 5 . 0 0 E - 0 2 7 2 . 7 40 C CA 1 .  CE 00
4 4 702 1 . 0 0 i 0 . 6 0 E - 0 1 6 2 . 4 4CC CA l . C E  00
6 6 703 9 . 0 0 + 4 . 0 0 E - 0 2 6 8 . C •40 C CA l . C E  00
7 7 CAF- 7 0 4 6 , 1 0 # 1 . 8 0 E - 0 1 7 9 . 6 IOC CA 2 .  CE-02

02 6 3 4 8 9 C T A - I 6 6 I 7 . 8 7 * 0 . 32E 01 2 8 . 4 2CC 1 . 2E 00
0 2 8 - 1 2 6 5 8 - 1 CCD- 171 6 . 0 0 * 0 . 7 0 E - 0 1 5 4 . 9 6CC CA 1 .  CE-CI

2 2 172 2 . 0 0 * 1 . 3 0 E - 0 1 2 6 . 3 2CC CA 1 .  CE 00
3 3 17 3 1 . 3 0 * 1 . 2 0 E - 0 1 6 9 . 5 3CC CA 1 . CE 00
4 4 1 7 4 1 . 4 4 * 0 . 2 0 E  00 4 6 . 7 2CC 8 .  CE-Ol
5 5 CCF- 175 4 . 1 0 * 8 .  l O E -0 2 5 8 . 1 2CC CA 2 .  CE-03

C 4 0 - 1 2 6 7 4 - 1 CAD- 705 6 . 3 5 * 0 . 2 1 E  01 7 5 . 0 20C 4 .  9E 00
2 2 706 1 . 6 0 * 0 . 5 0 E - 0 1 7 1 . 7 40C CA l . C E  00
3 3 70 7 1 . 8 0 * 0 . 3 0 E-01 6 7 . 2 ICCC CA 1 . CE 00
4 4 70 8 5 . 0 0 * 4 . 0 0 E - 0 2 7 2 . 0 5CC CA 1 .  CE CO
6 6 7 0 9 1 . 2 0 * 0 . 4 0 E - 0 1 7 1 . 5 5CC CA 1 .  CE 00
7 7 CAF- 7 1 0 2 . 2 0 * 0 . 7 0 E - 0 1 8 1 . 2 2CC CA 5 .  CE-02

0 42 3 4 9 0 C TA- 4 2 4 7 . 1 5 * 0 .  19E 02 7 7 . 2 2C l . C E  CO
0 4 2 - 1 2 6 8 4 - 1 CAD- 723 1 . 7 6 * 0 . 19E 00 7 2 . 2 2CC CA 2 . CE CO

2 2 724 1 . 7 6 * 0 . 2 6 E  00 3 5 . 6 2CC CA 2 . CE CO
3 3 725 2 . 3 0 * 1 . 6 0 E - 0 1 2 6 . 5 2CC CA 1 . CE 00
4 4 726 4 . 5 0 * 0 . 9 0 E - 0 1 6 5 . 0 2CC CA 1 . CE 00
6 6 727 2 . 5 0 * 1 . 0 0 E - 0 1 6 9 . 6 3CC CA 2 .  CE-CI
7 7 CAF- 728 2 . 6 0 * 1 .  3 0 E - 0 1 7 2 . 2 ICC CA 1 . CE 00

0 4 4 - 1 2 6 6 I - I CCD- 176 5 . 4 0 * 0 .  3 2 E 00 5 5 . 7 3CC CA 5 . CE 00
2 2 177 2 . 2 0 * 0 . 8 0 8 - 0 1 4 2 . 2 3CC CA 1 .  CE CO
3 3 178 1 . 7 0 * 1 .  10 E-01 4 1 . 9 2CC CA 4 .  CE-C2
4 4 179 7 . 2 0 * 1 .  3 0 E - 0 1 3 8 . 6 3CC CA 1 . CE 00
5 5 CCF- 180 1 . 5 0 + 0 . 8 0 E - 0 1 6 2 . 2 200 CA l . C E  00

0



TABLE E.2 (CONTINUED) 

ARC LOCATION TLW TLW F U - 239 , 240
COLLECTION ANALYSIS ACTIVITY

URANIUM
{MICRO

Y lELC 
{ R=RE

COUNT ANAL /MON 
TIME

NO. NO. (DPMI GRAMS ) WORK »

048 3496 CTA- 426 4 . 7 0 * 0 . 8 0 6 - 0 1 5 3 . 2 4CC I .  C6-01
0 S2 3502 CTD-1567 8 . 6 2 * 0 . 5 8 6  00 3 7 . 9 2CC 2 . 2 6  CO
0 2 2 - I 2 653 - l CAD- 687 1 . 1 3 * 0 . 13E 00 6 7 . 3 3CC 5 .  16-01

2 2 6 88 2 . 4 0 * 1 .  lOE-Ol 4 4 . 6 4CC CA l .CE CO
3 689 1 . 2 0 * 0 . 6 0  6 - 0 1 7 3 . 8 4CC CA 2 .  CE-02

4 4 690 9 . 0 0 * 4 . 0 0 6 - 0 2 7 0 . 6 4CC CA 2. CE-02
6 6 691 5 . 0 0 * 4 . 0 0 6 - 0 2 7 2 . C 5CC CA 6 . CE-03
7 7 CAP- 692 3 . 6 0 * 0 . 5 0 6 - 0 1 7 5 . 4 5CC CA l . C E - 01

0 24 - 1 2 643 - 1 CCD- 161 7 . 0 0 * 7 . 0 0 6 - 0 2 4 7 . 5 2CC CA 1.C6-C2
2 2 162 0 . 9 0 * 1 . 0 0 6 - 0 1 5 3 . 8 2CC CA l .CE 00
3 3 163 1 . 3 0 * 0 . 6 0  6 - 01 4 5 . 3 6 CC CA 3.  CE-02
4 4 164 0 . 7 0 * 1 . 3 0 6 - 0 1 57 .4 3CC CA 2.  CE-02
5 5 CCF- 165 1 . 9 5 * 0 .  186 00 8 1 . C 2CC 2 .  CE-02

0 2 8 - 1 2 654 - I CAD- 693 2 . 6  0 * 0 . 0 7  6 03 6 7 . 3 2C 1.6E 01
2 2 694 5 . 8 0 * 0 . 2 0 6 - 0 1 8 3 . 5 2CC 1.  CE-01
3 3 695 2 . 6 0 * 0 . 5 0 6 - 0 1 6 7 . C 5CC CA 1 . CE CO
4 4 696 2 . 6 0 * 0 . 9 0 6 - 0 1 7 6 . 5 2CC CA 1 . CE 00
6 6 697 1 . 4 0 * 0 . 5 0 6 - 0 1 5 8 . 9 5CC CA l .CE 00
7 7 CAP- 698 2 . 0 0 * 6 . 0 0 6 - 0 2 7 5 . 7 2CC CA l .CE 00

020 3514 CTA- 429 6 . 0 0 * 1 . 0 0 6 - 0 1 5 1 . 2 4CC, 1 .  CE-01
0 2 0 - 2 8127- 2 CDS-1742 1 . 6 6 * 0 . 0 5 6  04 6 2 . 4 2C 7 . IE CO

3 3 1743 3 . 1 0 * 0 .  106 03 6 5 . 8 2C 3 . EE 00
4 4 1744 1 . 5 3 * 0 . 0 3 6  04 3 6 . 6 4C 5.  IE 00
5 5 1745 8 . 5 6 * 0 . 2 1 6  03 3 8 . 1 4C 2.  IE 00

0 3 2 - 1 2632 - 1 CCD-1613 I . 3 1 * 0 . 0 5 6  01 8 3 . 6 2CC 1 . 2E 00
2 2 1614 4 . 1 6 * 2 . 0 8 6 - 0 1 8 1 . 7 5C 2.  5E-01
3 3 1615 4 . 2 5 * 2 .  136- 01 8 0 . 0 5C 1.  CE-01
4 4 1616 0 . 8 8 * 1 . 7 7 6 - 0 1 7 9 . 8 4C 1.  CE-01
K 5 CCP-I617 3 . 7 7  *0.  756 -01 81 . 8 2CC 4 .  CE-03

J

L

I

•Pm  S  
Z



TABLE E.2 (CONTINUED)

ARC LOCATION TLW
COLLEC TI GN 

NO.

TLW 
ANALYSI S

NO.

F U - 2 3 9 , 2 4 0
ACTIVITY

(OFM

URANIUM 
(MICRO 
GRAMS)

Y lELC 
CR=RE 
WORK )

COUNT
TIME

ANAL /MON

0 2 4 - 1 2 6 3 3 - 1 CCD- 151 1 . 2 0 + 0 . 8 0 E - 0 1 5 9 . 2 4CC CA 3 .  CE-02
2 2 152 2 . 0 0 + 6 . 0 0 E - 0 2 6 2 . 1 2CC CA 5 .  CE-03
3 3 1 53 2 . 0 0 + 1 . 2 0 E - 0 1 2 8 . C 4CC CA 3 .  CE-02
4 4 1 54 1 . 0 1 + 0 . 4 0 E  00 1 2 . S 4CC CA l . C E  00
5 5 CCF- 155 1 . 4 0 * 0 . 8 0 E - 0 1 7 7 . e 2CC CA 5 .  CE-03

02 6 3 5 1 6 CTA- 4 3 0 3 . 3 0 # 1 ,  lO E -0 1 3 6 . 2 40C CA 1 .  CE 00
0 2 8 - 1 2 6 3 4 - 1 CCD- 156 1 . 1 0 + 0 . 0 6 E  01 4 9 . 6 20C 1 . 4 6  00

2 2 1 57 0 . 0 0 + 0 . 0 9 E  00 5 2 . 9 2CC 1 . CE 00
3 3 158 4 . 1 0 + 3 . 0 0 E - 0 1 4 6 . 6 2CC CA 1 .  CE 00
4 4 1 59 3 . 0 0 + 9 . 0 0 E - 0 2 4 1 . 5 200 CA l . C E  00
5 5 CCF- 1 60 8 . 0 0 T 9 . 0 0 E - 0 2 6 3 . 1 200 CA 1 . CE 00

0 4 0 - 1 2 6 4 7 -  1 CAD- 681 1 . 0 0 4 0 . 0 6 6  01 5 1 . 1 200 CA 1 .  IE 01
2 2 682 0 . 0 0 4 0 . 0 6 E  00 5 9 . CR 400 1 . CE 00
3 3 6 83 6 . 0 0 4 4 . 0 0 E - 0 2 7 7 . 4 500 CA 1 .  CE 00
4 4 6 8 4 2 . 0 0 4 4 . 0 0 6 - 0 2 6 6 . 5 4 00 CA l . C E  00
6 6 68 5 1 . 0 0 4 3 . 0 0 6 - 0 2 7 5 . 1 500 CA l . C E  00
1 7 CAF- 68 6 1 . 2 8 4 0 . 2 7 E  00 7 2 . 2 100 9 .  CE-03

042 35 0 8 CTA- 4 2 8 3 . 9 8 4 0 .  16E 01 7 0 . 0 ICO I .  CE 00
0 4 2 - 2 8 1 2 7 - 2 C O S - 1 7 4 6 7 . 7 3 4 0 . 5 3 E  00 2 5 . 2 500 7 . 7 E  00

3 3 1 7 4 7 6 . 0 8 4 0 . 4 0 E  00 4 4 . 6 500 7 .  CE-03
4 4 1 7 4 8 3 . 8 8 4 0 . lOE 0 2 6 0 . 2 200 3 .  «E 02
5 5 1 7 4 9 3 . 5 8 4 0 .  H E  01 7 7 . 7 300 3 . 6 E  01

0 4 4 - 1 2 6 4 5 - 1 CCD -1 618 6 . 4 4 4 0 .  18E 01 6 2 . 1 200 1 . 6 E  01
2 2 1 6 1 9 1 . 7 3 4 3 . 4 5 E - 0 1 4 1 . 0 40 1 . CE 00
3 3 1 6 2 0 3 . 6 7 4 2 . 7 5 E - 0 1 7 7 . 1 40 1 .  CE 00
4 4 1621 2 . 5 6 4 1 .  1 7 E -0 1 5 5 . 2 200 1 .  CE 00
5 5 C C F - 1 6 2 2 4 . 7 9 4 4 .  7 9 E - 0 1 4 4 . 4 40 1 .  CE-01

C 4 6 -1 8 1 2 7 C O S - 1 7 5 0 5 . 1 8 4 0 . 5 7 E  00 7 4 . 7 200 5 . 2 E  00
2 8 1 2 7 - 2 1 751 2 . 0 0 4 0 . 2 4 E  00 8 2 . 5 200 2 . CE GO



TABLE E.2 (CONTINUED)

ARC LOCATION TLW
COLLECTICN

NO.

TLW 
ANALYSI S

NO.

F U - 2 3 9 , 2 4 0
ACTIVITY

(DFM

URANIUM 
(MICRO 
GRAMS)

Y lELC 
f R=RE 
WORK )

COUNT
TIME

ANAL /MON

L 0 4 6 - 3 8 1 2 7 - 3 C D S-1 7 5 2 5 . 7 7 * 0 . 4 3 6  00 3 6 . 6 5CC 7 .  OE-03
4 4 175 3 2 . 3 0 + 0 . 29E 00 6 5 . 7 2CC 2 . 3E 00
5 5 1 7 5 4 1 . 6 8 + 0 . 0 8 E  0 1 7 6 . 6 20 C 2 . 0 E - 0 2

0 4 6 -B 81 25 1 1 6 9 9 , 7 7 + 0 . 27E 02 7 7 . 1 6C
0 48 3 5 0 7 CTA- 4 2 7 3 . 7 3 + 0 . 16E 01 6 8 . 7 ICC CA 1 . 2 E  00
048 3 5 2 0 C TD-1662 6 . 3 2 + 0 . 17E 01 6 9 . 9 2CC 8 .  3E-01
0 5 0 - 1 8 1 2 7 - 1 C D S -1 7 5 5 7 . 2 4 + 0 . 5 3 E  00 6 6 . 9 2CC 7 . 2 E  00

2 2 1 7 5 6 2 . 6 5 + 0 . 3 7 E  00 4 6 . 2 20 C 2 . 7 E  00
3 3 1 7 5 7 2 . 7 9 + 0 . 17E 00 5 8 . 4 9CC 2 . EE 00
4 4 1 7 5 8 3 . 8 0 + 0 . 17E 00 5 5 . 6 14CC 3 .  EE 00
5 5 1 7 5 9 8 . 8 5 + 0 . 8 8 E  00 5 2 . 9 20 0 8 . EE 00

N 0 20 3 5 6 9 CTA- 432 1 . 0 8 + 0 . 18E 00 4 1 . 4 200 CA l . O E  00
0 2 2 - 1 3 3 4 8 - 1 CAD- 742 3 . 0 0 + 9 . 0 0 E - 0 2 5 8 . C 200 CA l .O E  00

2 2 743 4 . 2 0 + 2 .  l O E - 0 1 3 3 . 6 200 CA l .O E  00
3 3 744 1 . 1 0 + 0 . 8 0 E - 0 1 6 1 . 3 300 CA 5 . 0 E - 0 1
4 4 745 1 . 1 0 + 0 . 8 0 E - 0 1 6 5 . 3 200 CA l . O E  00
6 6 746 2 . 0 0 + 1 . 0 0 E - 0 1 4 0 . 2 400 CA 4 . 0 E - 0 2
1 7 CAF- 747 1 . 9 0 + 1 .  l O E - 0 1 7 6 . 2 200 CA 2 .  CE-02

026 35 72 CTA- 4 3 4 2 . 1 0 + 1 . 0 0 E - 0 1 6 2 . 0 200 3 . 0 E - 0 2
0 2 6 - 1 3 3 3 6 - 1 CCD- 2 1 6 3 . 0 0 + 1 .  l O E - O l 2 9 . 6 400 CA 2 . 0 E - 0 2

2 2 2 1 7 4 . 8 0 + 1 . l O E - O l 5 1 . 7 200 CA 1 . OE 00
3 3 2 1 8 1 . 0 0 + 0 . 8 0 E - 0 1 7 4 . 2 200 CA 1 .  OE 00
4 4 2 1 9 1 . 2 0 + 0 . 8 0 E - 0 1 7 0 . 8 200 CA l . O E - 02
5 5 CCF- 2 2 0 3 . 0 0 + 6 . 0 0 E - 0 2 7 2 . 7 200 CA l . C E  00

0 2 8 - 1 3 3 4 6 - 1 C AD-1640 1 . 6 7 + 0 . 9 1 E - 0 1 7 8 . 0 200 1 .  CE-02
2 2 1641 7 . 7 3 + 0 . 28E 01 2 9 . 2 300 7 . 7 E  01
3 3 164 2 1 . 5 0 + 0 . 9 4 E - 0 1 6 2 . 8 200 2 . 5 E - 0 1
4 4 1643 2 . 7 8 + 0 . 9 9 E - 0 1 5 9 . 4 200 2 . 8 E - 0 1
6 6 1 6 4 4 1 . 0 7 + 0 . 6 1 E - 0 1 7 7 . 1 200 6 . 0 E - 0 3



TABLE E.2 (CONTINUED)

ARC

0

P

LOCATION TLW TLW FU- 239 , 240 URANIUM Y I 6LC COUNT ANAL/HON
COLLECTION ANALYSIS ACTIVITY (MICRO (R=R6 TIME

NO. NO. (DFM GRAMS) WORK )

0 2 8 - 7 334 6 - 7 CAF-1645 1 . 2 0 * 1 . 2 0E- 0I 4 9 . C 2CC 2 .  CE-03
020 8089 CDS-1740 1 . 7 1 + 0 . 0 5 E  02 4 9 . 5R 3CC 2 . Ce - C3
0 32 - 1 3334 - 1 CCD- 211 9 . 0 0  4 6 . 0 0 E - 0 2 4 9 . 5 5CC CA 2 .  ce~ 0 2

2 2 212 2 . 5 0 * 1 . 0 0 6 - 0 1 3 7 . 3 5GC CA 6 .  CE-02
3 3 213 3 . 7 0 * 2 . 9 0 E - 0 1 3 4 . 4 4CC CA l .CE 00
h 4 214 8 . 1 0 * 1 . 5 0 E - 0 1 4 5 . 1 2CC CA 4 .  C6-02
5 5 CCF- 215 6 . 6 0 * 1 . 0 0 6 - 0 1 8 0 . 7 2CC I .  CE-02

026 3573 CTA- 435 1 . 1 6 * 0 . 0 4 6  02 8 5 . 9 2C 7 . 4 6 - 0 1
OAO 3568 1664 9 . 1 5 * 0 . 7 2 6  00 2 5 . 8 2CC 9 . 2 6  00
0 4 0 - 1 3349 - 1 CAD- 748 2 . 0 0 * 0 . 7 0 6 - 0 1 4 9 . 2 4CC CA 1 . CE CO

2 2 749 9 . 0 0 * 7 . 0 0 6 - 0 2 5 4 . 6 4CC CA 2 . CE-02
3 3 750 0 . 3 0 * 1 . 0 0 6 - 0 1 3 5 . 6 3GC l .CE 00
4 4 751 2 . 5 0 * 2 . 1 0 6 - 0 1 1 9 . 2 4CC CA l .CE 00
6 6 752 1 . 0 0 * 0 . 7 0 6 - 0 1 5 6 . 8 3CC CA 1.  CE-Cl
7 7 CAF- 753 4 . 0 0 * 1 . 4 0 6 - 0 1 7 0 . 1 9C 1 .  CE-02

042 3571 CTA- 433 4 . 2 0 * 4 . 2 0 6 - 0 1 5 1 . 1 20C CA l . CE 00
0 4 6 - 1 3351 - 1 CAD- 754 1 . 5 1 * 0 . 0 7 6  01 6 8 . 5 2CC 3.6E 00

2 2 755 1 . 6 0 * 1 . 6 0 6 - 0 1 2 4 . 4 4CC CA C6-C2
3 3 756 0 . 2 0 * 1 . 0 0 6 - 0 1 3 7 . 7 3CC CA 1.  CE 00
4 4 757 9 . 0 0 * 9 . 0 0 6 - 0 2 6 1 . 2 2CC CA 2 .  CE-02
6 6 758 9 . 0 0 * 6 . 0 0 6 - 0 2 7 4 . 2 40C 2 .  5E-01
7 7 CAF- 759 2 . 0 0 * 4 . 0 0 6 - 0 2 8 3 . 9 2CC CA 2 .  CE-03

048 3558 CTA- 431 5 . 2 0 * 1 . 3 0 6 - 0 1 3 8 . 2 2CC CA l . CE CO
042 8126 CDS-1170 1 . 3 2 * 0 . 0 3 6  04 6 5 . 3 2C
046-A 1171 1 . 3 7 * 0 . 0 4 6  03 7 2 . 4 3C
002 3062 C TA-1561 3 . 1 5 * 0 . 2 3  6 00 0 . 0 9 0 2 7 5 . 0 2CC 3 . 2 6  CO
020 3067 C TO-1315 2 . 8 3  *0.  126 00 0 . 0680 69 .1 9CC 1 .  96-01
0 24 - 1 3322- 1 CCD-1635 5 . 6 2 * 1 . 4 6 6 - 0 1 7 1 . 6 2CC 5 . 6 6 - 0 1

2 2 1636 4 . 2 2 * 1 . 2 0 6 - 0 1 7 4 . 2 2CC 4 .  2E-01



TABLE E.2 (CONTINUED)

ARC

BAL

LOCATION TLW 
COLLEC TION 

NO.

TLW 
ANALYSI S

•NO.

PU-239 , 240  
ACTIVITY

CDFM

UR AN lUM 
(MICRO 
GRAMS)

Y lELD 
( R=RE 
WORK I

COUNT
TIME

ANAL /MON

02A-3 3322- 3 CCD-1637 1 . 3 7 T 0 . 7 8 E - 0 1 7 6 . 2 20C 1 . 4 6 - 0 1
4 4 1638 9 . 1 0 + 1 . 3 0 E - 0 1 8 5 . 2 2CC 1 . 1 6 - 0 1
5 5 CCF-1639 1 . 0 3 + 0 . 6 9 E - 0 1 8 2 . 6 2CC 5 .  CE-03

026 3C66 CTA- 420 1 . 1 5  * 0 . 1 9 E 00 4 1 . C ■ 2CC 1 . 4E - 0 1
030 3C68 421 1 . 1 6 + 0 .  18E 00 4 2 . 6 2CC 1.  CE-01
02 0 8C89 CDS-1741 8 . 8 9 + 0 . 4 0 E  00 7 1 . 3 5CC I .  CE-04
0 2 4 - 1 3318- 1 CCD- 201 2 . 1 3 + 0 . 0 9 E 01 6 0 . 2 2CC 1 .  66 00

2 2 2 02 1 . 5 0 + 0 .  13E 00 7 2 . C 4CC 4 .  CE-01
3 3 2 03 6 . 6 0 + 1 . 30E-01 2 0 . 9 4CC CA l .CE 00
4 4 204 0 . 7 0 + 1 . 0 0 E - 0 1 3 4 . 5 2CC CA 1.  CE-02
§ 5 CCF- 2 05 2 . 8 0 + 1 .  lOE-01 4 4 . G 2CC CA l.CE 00

026 3C60 CTA- 419 2 . 3 7 + 0 . 0 7 E  02 8 1 . 2 30 4 . 2E-01
0 4 0 - 1 3316- I CCD- 196 2 . 7 3 + 0 . 0 9 E  02 7 9 . 7 20 2 . 2 6  00

2 2 197 1 . 8 5 + 0 . 0 8 6  01 54 .7 2CC 4 , 6E 00
3 3 198 1 . 0 4 + 0 . 1 4 6  00 2 5 . 6 4CC 3.  CE-Cl
4 4 199 2 . 7 0 + 1 .  lOE-01 52 .4 2CC CA l.CE 00
5 5 CCF- 200 0 . 8 0 + 1 .  3 0 6 - 0 1 2 6 . 2 2CC C4 1 .  CE 00

042 3C71 CTA- 422 1 . 6 1  +0 .03E 02 7 7 . 7 ec 6 .  CE-01
0 4 4 - 1 3 32 9- 1 CCD- 206 5 . 4 3 + 0 . 2 2 E  01 0 . 2 3 5 6 2 . 8 9C 7 .  CE-Cl

2 2 207 4 . 3 7 + 0 .  136 01 0 . 2 2 0 6 5 . 4 IOC 2 .  CE-01
3 3 208 2 . 6 2 + 0 . 2 4 6  00 0 . 2 1 0 6 0 . 8 2CC CA 2 . CE 00
4 4 2 09 0 . 4 0 + 1 . 7 0 6 - 0 1 0 . 1 8 0 2 8 . 0 2CC CA 3 .  CE-02
5 5 CCF- 210 3 . 0 0  + 1.  10 6-01 0 . 2 2 1 c c  ̂a 2CC CA l .CE 00

048 3C73 C TO-1628 3 . 7 6 + 0 .  126 01 68 .5 200 4 . 9 E - 0 1
054 3C72 CTA- 423 3 . 6 4 + 0 .  166 01 0 . 142 6 2 . 7 ICC 9 .  CE-01
060 3C65 1562 9 . 3 6 + 0 . 4 8 6  00 1 . 70 6 0 . 6 2CC 7.  6E-01
1 14 3C76 C TO-1563 3 . 1 7 + 0 . 2 7 6  00 2 7 . 2 5CC 7.  5E-01
L 1 I , P6 5294 CBS-1442 3 . 2 5 * 0 . 0 7 6  05 85 . 6 2C 1.3E CO
L l l , P 2 2 1444 3 . 05  +0.06 6 04 8 2 . 8 20 1 .  IE 00



TABLE E .2 (CONTINUED)

ARC

BAL

LOCATION TLW
COLLEC TION 

NO.

TLW 
ANALYSI S

NO.

PU-2 39 ,240  
ACTIVITY 

lOFM)

URANIUM
(MICRO
GRAMS)

Y lELC 
I R=RE 
WORK )

COUNT
TIME

ANAL /MON

L 1 2 , P 5 5284 CBS-1434 4 . 1 2 + 0 . 0 9 E 04 7 4 . 7 2C I .  6E CO
L 1 2 , P7 1436 6 . 0 6 * 0 . 14E 05 7 7 . 5 2C 1.2E 00
L 1 2 , PS 1438 2 . 7 2 * 0 . 0 5 E 05 7 9 . 7 2C 1.4E 00
L 1 2 , PIS 1440 4 . 7 3 + 0 . 0 9 E 04 8 4 . 4 2C 1.  3E CO
L 1 3 , PS 52S8 1448 5 . 9 2 * 0 . 0 9  E 05 8 4 . 2 4C 1 .  6E 00
L 1 4 , P 18 52S7 1446 1 . 2 8 * 0 . 03E 05 6 8 . 1 2C 1.  6E 00
L 1 5 , P I T- I 3434- l CCD-1656 3 . 4 3 * 0 . 0 8 E 02 7 2 . 1 4C 2 .  €E 00

2 2 1657 2 . 9 3 * 0 . 0 7 E 01 55 . 1 5CC 5.  6E- 01
3 3 1658 6 . 2 8 * 0 . 21E 01 4 5 . 1 2CC 1.  4E 00
4 4 1659 1 . 6 6 * 0 . 0 7 E 01 6 4 . 2 2CC 2.  6E- 01
5 5 CCF-1660 1 . 7 7 * 0 . 0 6 E 01 4 2 . 4 5CC 1.  4£ 00

L i a , P 2 1 3449- A CCD-2180 1 . 6 9 * 0 . 0 5 E 03 3 . 70* 15 . 6 6C 1 .  IE 00
L i a , P 2 l - 3 3 2130 5 . 0 7 * 0 . 12E 02 0 .582 7 5 . 5 3C 4 .  46 00

4 4 2131 1 . 87  * 0 . 07E 01 0 . 492 7 6 . 6 2CC 4 .  7E 00
5 5 CCF-2132 7 . 7 5 * 0 . 4 3 E 00 0 . 0103 6 2 . 2 2CC 1.  56 00

L IS,PS 3C13- A C TA-2178 4 . 7 9 + 0 . 13E 04 16 . 7 0 2.6R 3CC
L 2 5 , PS  • 3C38- A 2179 1 . 2 1 * 0 . 0 0 E 05 108 . 6 2 . 7 2CC
L 2S,PS 3466- A CCD-2181 1 . 41+O. Ol E 04 6 . 2 0 3 6 . 4 ICC 2.7E 00
L 2 S . P S - 3 3 2133 1 . 1 0 + 0 . 0 9 E 00 0 . 0 3 0 5 7 0 . C 5CC I .  46- Cl

4 4 2134 6 . 3 8 + 0 . 3 6 E 00 0 .564 6 9 . 7 2CC 1.  66 00
5 5 CCF-2135 8 . 6 8 + 0 . 8 3 E -01 0 . 00700 7 5 . 5 5CC 8,  7c- 01

KM-€07-  1 3 5S7- I CCD- 221 1 . 3 0  +0.02E 03 7 4 . 1 2C 5 .  26 00
2 2 222 0 . 0 0 + 0 . 0 6 E 00 4 3 . 4 2CC 1.  CE 00
3 3 223 1 . 3 2 * 0 . 0 8 E 01 2 4 . 6 4CC CA 1.  36 01
4 4 224 4 . 5  0 * 4 .  90 E-01 2 2 . S 3CC CA 1.  CE 00
5 5 CCF- 225 7 . 0 0 * 9 . 0 0 E-02 7 0 . 4 2CC CA 1.  CE 00

Cl 1-1 3CC5- I CCD- 186 7 . 75+O. Ol E 02 8 1 . 8 2C 4 .  56 00
2 2 187 4 . 6 0 + 0 . 9 0 E -01 39 .4 4CC CA 1.  CE 00
3 3 188 1 . 9 0 * 1 .  lOE -01 6 3 . 6 2CC CA 5.  CE- 02

|W9«>

’-New data this report.



TABLE E.2 (CONTINUED)

ARC LOCATION TLW
COLLECTION

TLW 
ANALYSI S

FU-239 , 240
ACTIVITY

URANIUM
(KICRO

Y lELC
I R=RE

COUNT
TIME

ANAL /HON

MOB

0 4

NO. NO. lOFW) GRAMS ) WORK )

KM-Cl l -4 3CC5-4 CCD- 189 1 . 2 3 4 0 . 15E 00 £ 4 . 6 2CC CA 0 .  CE 00
5 5 CCF- 190 - 0 . 5 0 4 1 . 0 0 E - 0 1 29 .  2 40C CA 1.  CE-02

C12-1 3C06-1 CCD- 191 5 . 6 6 4 0 . 19E 01 7 2 . 5 2CC 4. 7E 00
2 2 192 2 . 3 0 4 1 . 0 0 E - 0 1 4 7 . C 2CC CA l .CE 00
3 3 193 7 . 5 0 4 4 . 90E-01 7 7 . 1 2CC CA 1 . CE 00
4 4 194 1 . 3 0 4 0 . 9 0 E - 0 1 5 4 . 8 2CC CA l . CE 00
5 5 CCF- 195 1 . 5 0 4 0 . 8 0 E - 0 1 6 5 . C 20C CA l .CE 00

C13-1 3CC9-1 CAD- 729 1 . 6 4 4 0 . 0 4 E  03 0 . 2 7 9 6 4 . 8 2C 4 . 3E CO
2 2 730 3 . 7 7 4 0 . 2 7 E 00 0 . 0 6 5 0 5 6 , 5 30C 2 . 7 E - 0 1
3 3 731 7 . 3 0 4 1 . 20E- 01 7 7 . 9 20C CA 2 . I E - 01
4 4 732 B . 0 0 4 4 . 0 0 E - 0 2 7 1 . 5 7CC CA 1 .  lE-01
e 6 733 2 . 0 0 4 3 . 0 0 E - 0 2 7 5 . 2 7CC CA 2 .  CE-Cl
7 7 CAF- 734 1 . 7 0 4 1 . 3 0 E - 0 1 0 . 18 1 2 7 . 7 20C 3 .  CE-02

CI4- I 3C10- I CAD- 735 4 . 0 5 4 0 . 0 9 E  03 7 3 . 0 2C 8 . IE 00
2 2 736 1 . 6 9 4 0 . 0 4 E  03 7 7 . a 30C 3. 4E 02
3 3 737 4 . 0 0 4 7 . OOE-02 6 4 . 2 ICC CA 1 . CE CO
4- 4 738 0 . 0 0 4 0 . 0 6 E  00 8 3 . C ICC 1 . CE 00
fc t 740 6 . 0 0 4 9 . 0 0 E - 0 2 7 6 . 2 IOC CA l .CE 00
7 7 CAF- 741 0 . 0 0 4 0 . 0 5 E  00 7 6 . 0 20C CA 1 .  CE-02

C£6-I 3 5 9 9 - 1 CCD- 226 1 . 8 0 4 0 . 0 6 E  02 7 8 . 1 ICC 5.2E 00
2 2 227 3 . 3 0 4 1 .  lOE-01 6 7 . 6 20C CA 1.  CE-Cl
3 3 228 3 . 0 0 4 2 . 6 0 E - 0 1 2 6 . 1 3CC CA l . CE 00
4 4 229 2 . 4 0 4 1 . 0 0 E - 0 1 6 2 . 1 2CC CA l .CE 00
5 5 CCF- 230 - 2 . 0 0 4 4 . 0 0 E - 0 2 6 2 . 5 2CC CA l .CE CO

CMR-A3A 9707 C VS-2092 7 . 1 2 4 0 . 6 1 E  00 2 7 . 5R 20C
A3B 2093 5 . 0 1 4 0 . 2 0 E  00 5 5 . 2 800
A4A 2094 1 . 2 1 4 0 . 0 4 E  01 4 4 . 8 5CC
A 48 2095 3 . 4 5 4 0 . 25E 00 2 8 . 9 6CC
A 56 2 097 3 . 3 4 4 0 . 20E 00 5 1 . 3 50C



TABLE E .2 (CONTINUED)

ARC LOCATION TLW
COLLECTICN

NO,

OA CMR-A3A
A 30
A4A
A4B
ASA
A 58

n  A STK-813

o  # 814
815
816
617

Q
m  ^ 818
^  ’i 819

820
PCMR2-A1-5

61
7
8
9
1C
11

A 3 - 5
6
7
8
9
10
11

A4-5

9721

9 9 2 4

NONE

TLW FU- 2 3 9 ,240 UR AN lUM Y lELC CO UN
ANALYSI S ACTIVITY (R ICRO (R = RE T IM E

NO. (DFM GRAMS ) WORK >

C VS-2098 1 . 6 2 T 0 . 0 5 E 02 1 6 . 3 6CC
2099 1 . 2 4 4 0 . 0 4 E 02 1 0 . 2 lOCC
2100 1 . 1 3 4 0 . 0 3 E 01 6 7 . 7 70C
2101 2 . 1 3 4 0 . 0 4 E 01 7 1 . 1 ICC
2102 5 . 3 6 4 0 . 1 6 E 02 7 2 . 4 ICC
2103 4 . 3 2 4 0 .  HE 02 6 1 . 7 2CC

CDS-1161 3 . 0 8 4 0 . 0 7 E 03 7 7 . 4 ICC
1162 5 . 2 0 4 0 . 19E 03 7 8 . 5 4C
1163 4 . 8 4 4 0 . 3 7 E 03 8 2 . 5 ICC
1164 1 . 7 7 4 0 . 0 4 E 04 8 0 . 2 ICC
1165 1 . 0 5 4 0 . 0 8 E 04 8 1 . 9 ICC
1166 3 . 1 2 4 0 . 0 8 E 04 6 8 . 6 ICC
1167 3 . 7 7 4 0 . 0 9 E 04 7 4 . 2 ICC
1168 4 . 8 0 4 0 .  HE 04 7 8 . 4 ICC

C SF-1946 1 . 5 7 4 0 . 16E 01 8 . 3 2 3 2 . 4 5CC
1947 6 . 2 2 4 0 . 2 0 E 01 5 . 5 2 7 8 . 0 2CC
1948 6 . 6 1 4 0 . 4 9 E 00 2 4 . 6 8 8 . 4 2CC
1949 2 . 2 4 4 0 . 12E 01 1 5 . 5 8 0 . 3 2CC
1950 6 . 8 6 4 0 . 6 6 E 00 3 , 8 6 1 8 . C 5CC
1951 8 . 0 8 4 0 . 6 4 E 00 14 .6 5 2 . 9 2CC
1952 7 . 1 9 4 0 . 3 7 E 01 5 6 . 6 6 2 . 6 2CC
1953 6 . 1 9 4 0 . 2 5 E 01 8 . 8 6 7 9 . 2 2CC
1954 8 . 2 1 4 0 . 9 4 E 00 2 6 . 1 5 3 . 9 2CC
1955 4 . 5 5 4 0 . lOE 02 1 0 2 . 8 8 . 2 2CC
1956 1 . 9 6 4 0 . 0 6 E 01 6 . 5 4 8 9 . 8 5CC
1957 1 . 3 1 4 0 . 0 7 E 01 3 . 3 1 8 5 . 7 2CC
1958 1 . 5 5 4 0 . 0 7 E 01 1 7 . 6 8 3 . 1 2CC
1959 3 . 8 6 4 0 . 14E 01 40 .5 6 2 . 3 2CC
1960 1 . 2 5 4 0 . 19E 01 2 6 . 5 3 8 . 8 2CC

ANAL /MON

2. 4E 00 
5 . CE CO
4 .  EE CO 
1.  EE 01 
1 , CE 01 
3.  IE 01 
3 ,  IE 01 
4 . EE 01 
7 .  CE-03
1.  CE-02 
3 .  CE-03
2 .  CE-02 
1.  CE-02
5.  CE-03 
5.  CE-03 
7 .  2E-01
1.  l E- 01  
6 , 7E CO 
5 .  £E-C1 
7 ,  I E - 01 
5 .  5E-01
2 ,  4E-01  
1.  3E-C1



TABLE E.2 (CONTINUED)

ARC LOCATinN TLW TLW 
COLLEC TION ANALYSIS 

NO. NO.

FU- 239 , 240
ACTIVITY

IDFF)

URANIUM 
IFICRQ 
GRAMS )

Y lELC 
{R=RE 
WORK)

COUNT
TIME

ANAL /MON

PCMR2-A4-6 NONE CSF-1961 5 . 8 1 # 0 . 4 5 E 00 1 4 . 7 9 1 . C 2CC 5.CE-C2
7 1962 4 . 1 7 4 0 . 2 4 E 00 1 6 . 4 8 9 . 2 5CC 1.  2E-01
8 1963 1 .  00 4 0 . 0 6 E 01 6 . 6 1 8 0 . 1 2CC 1.4E 00
10 1964 2 . 6 6  + 1 . 77E -01 1 . 3 1 7 9 . 9 20C 5 . 2 E - 0 1
11 1965 3 . 8 4 4 0 . 23E 00 4 . 2 0 8 6 . 8 5CC 3 . 2 E - 0 1

A5-5 1966 8 . 3 8 4 2 . 2 1 E 00 2 5 . 7 6 4 . 2 ICC 1 . EE-01
6 1967 2 . 6 9 4 0 . 36E 01 2 4 . 0 4 9 . 7 2CC 1.  7E-01
7 1968 5 . 7 1 4 3 . 26E 00 9 7 . 2 8 6 . 8 4C 6 .  CE-C2
8 1969 6 . 6 9 4 0 . 2 4 6 01 2 2 . 7 8 8 . 8 •20 C 1 . IE 00
9 1970 1 . 7 7 4 0 . 0 9 E 01 1 8 . 8 8 4 . 9 2CC 4 .  2E-CI
10 1971 1 . 1 4 4 0 . 0 7 E 01 1 6 . 5 8 3 . 2 2CC 2 .  6E-CI
11 1972 7 . 2 2 4 0 . 21E 01 4 3 . 9 6 7 . 6 20C 3 . I E- 01



TABLE E.3 RADIOCHEMICAL ANALYSIS OF ROLLER COASTER PHYSICAL SAMPLES, CLEAN SLATE H

ARC LOCATION TLW TLW FU- 239 , 240 URANIUM Y lELC COUNT ANAL/MON
COLLECTION ANALYSI S ACTIVITY (MICRO (R=RE TIME

NO. NO. (DPP) grams ) WORK )

GZ BL- 10 9842 CAC-1420 7 . 1 0 * 0 . 17E 05 6 5 . C 2C 1.  IE CO
1 9 8 4 2 - 1 2065 9 . 8 4 * 0 . 27E 06 5 6 . C 2C
2 2 2059 7 . 8 9 * 0 .  18 E 06 7 8 . 8 2C
5 5 2066 9 . 9 7 * 0 . 22E 06 7 9 . 2 2C
7 7 2067 1 . 0 3 * 0 . 0 1 E 07 7 7 . 6 4C
9 9 2068 i . 0 3 * 0 . 0 3 E 07 4 6 . 6 2C

“ IC 10 2060 7 . 4 9 * 0 . 16E 06 8 2 . 2 2C
" 2 0 20 2061 7 . 3 5 * 0 . 2 0 E 06 5 6 . 1 2C
"3 0 30 2062 7 . 6 9 * 0 . 22E 06 5 2 . 4 20
- 4 0 40 2063 7 . 6 8 * 0 .  19 E 06 6 6 . 6 2C
" 4 2 42 2064 7 . 4 3 * 0 .  17E 06 7 9 . 6 2C

BM-07 4C82-A CTA-2194 2 . 3 6 * 0 . 0 6 E 04 9 . 9 0 5 8 . C 2C 2.4E 04
BO-04 9842 CAC-1419 1 . 7 4 * 0 . 0 4 E 06 7 9 . 8 2C
TB-P2 2305-A CCD-2184 7 . 1 2 * 0 . 19E 04 2 4 . 6 0 4 . 6R 2CC 6 .  3E 00 j

A 026 4 I I 6 - A CTA-2195 2 . 2 9 * 0 , 0 4 E 04 2. 95* 5 2 . 9 4C
054 2286- A CCD-2183 1 . 2 6 * 0 . 0 2 E 04 1 7 . 0 1 1 . 9 2CC 4.2E CO

B 020 9842 CAC-1421 3 . 3 9 * 0 . 0 8 E 06 7 9 . 5 2C
044 2371- A CCD-2189 8 . 4 8 * 0 . 28E 02 52,  I *̂ 3 4 . 4 3C 1 .  IE 00
0 4 4 - 3 3 2124 7 . 9 7 * 0 . 2 2 E 02 0. 446 * 7 7 . 9 2C 5.6E 00

4 4 2125 3 . 3 8 * 0 . 0 6 E 02 1 . 0 6 6 8 . 8 7C 2.6E 00
5 5 CCF-2126 2 . 1 6 * 0 . 0 6 E 02 0. 373 * 5 7 . 4 20C 2 .  IE CO

054 4 8I 2 - A CTA-2197 1 . 0 5 * 0 . 0 3 E 03 4 . 1 5 2 9 . 7 3C
060 2370- A CCD-2188 2 . 7 2 * 0 . 0 7 E 03 2 . 36 ♦ 6 5 . 0 2C 1.5E 00
060 B 2218 1 . 2 1 * 0 . 0 2 E 02 0 . 0 0 1 1 . 8 7CC 1 . 7 E - 0 1
068 2369- A 2187 4 . 1 9 * 0 . H E 03 9 . 3 4 6 1 . 5 2C
0 6 8 - 3 3 2121 6 . 8 5 * 0 . 2 0 E 02 1 . 78 7 4 . 6 2C 3.  IE 00

4 4 2122 4 . 9 1 * 0 . 15E 02 2 . 70 ♦ 7 5 . 8 2C 2.4E 00
5 5 CCF-2123 1 . 5 6 * 0 . 0 4 E 02 1 . 05 5 9 . 8 7C 1.2E CO

C 020 9842 CAC-1422 3 . 5 1 + 0 . 0 8 E 06 7 7 . 6 20

♦New data this report.



TABLE E .3 (CONTINUED)

ARC LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSI S 

NO.

PU-239 , 240  
ACTIVITY 

(DPP)

UR AN lUM
(FICRO 
GR«MS }

Y lELC 
(R=RE 
WORK )

COUNT
TIME

ANAL /HON

OAO 9792 CAC-1429 2 . 8 7 4 0 . 0 7 E 07 6 6 . 6 2C
C50 1 4 3 0 1 . 8 2 + 0 . 0 4 E 07 7 7 . 7 2C 2 . 6 6  00
068 8111 CDS-1173 3 . 3 6 4 0 . 0 9 E 0 5 2 7 . 5 4C 3.2E 00
070 1174 2 . 9 2 * 0 . 0 6 E 0 5 8 0 . 8 2C 1 . IE 00
070 9792 C AC - 1 4 3 I 7 . 0 9 4 0 . 16E 06 8 2 . 3 2C
072 8111 CDS-1175 2 . 8 9 4 0 . 0 8 E 05 4 4 . 8 2C 1 .  76 CO
074 1176 2 . 6 9 4 0 . 0 6 E 05 6 6 . 8 2C 1.  26 00
076 1 1 7 7 2 . 1 2 4 0 . 0 4 E 0 5 2 5 . 9 1C 1 .  76 00
078 1178 1 . 7 9 4 0 . 0 2 E 05 5 2 . 8 1C 1 .  26 00
oeo 1179 1 . 6 5 4 0 . 0 4 E 05 2 2 . 2 5C 2 . CE CO
OEO 9792 CAC-1432 4 . 0 3 4 0 . 0 8 E 06 7 6 . 4 30
082 8111 C O S - I I S O 1 . 5 6 4 0 . 0 3 E 05 8 1 . 0 2C 1 . 3E 00
084 1181 1 . 4 6 4 0 . 0 3 E 05 7 4 . 6 2C 1.  76 00
086 1182 1 . 3 0 4 0 . 0 3 E 05 7 2 . 9 2C 3 . 6 6  00
088 1183 1 . 1 1 4 0 . 0 2 E 05 7 6 . 5 2C 3.2E 00
090 1184 1 . 0 0 4 0 . 02E 05 6 5 . 7 2C 2 . 7E 00
€90 9792 CAC-1433 2 . 4 1 4 0 . 0 4 E 06 8 4 . 2 3C
092 8111 CDS-1185 7 . 9 0 4 0 . 2 2 E 04 6 7 . 7 2C 1 . 4 6  00
094 1186 7 . 3 8 4 0 . 2 2 E 04 6 0 . 2 20 3 . IE 00
096 1187 6 . 6 1 4 0 . 19E 04 6 5 . 1 20 8 1 9 E - 0 1
098 1188 5 . 6 7 4 0 . 13E 04 7 2 . 9 20 l . C E  00
ICO 1189 4 . 5 2 4 0 . 12E 04 6 6 . C 20 1 .  76 00
IC2 1190 4 . 0 2 4 0 .  12E 04 5 4 . C 20 1 . 4 6  00
1C4 1191 3 . 1 2 4 0 . 0 7 E 04 7 2 . 1 20 1 . 6 6  00
1C6 1192 3 . 0 3 4 0 . 0 8 E 04 7 2 . 8 20 1 . 1 6  00
IC8 1193 2 . 6 1 40 . 08E 04 6 7 . ^ 20 6 .  3E-C1
110 1194 2 . 0 5  40 . 05E 04 7 0 . 4 20 1 . IE 00
112 1195 1 . 6 5 4 0 . 0 4 E 04 7 7 . 4 20 9 .  CE-01
114 1196 5 . 7 9 4 0 . 0 5 E 03 6 7 . 4 20 3.  5E-01

cr»:

rm



TABLE E.3 (CONTINUED)

00

ARC LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSI S

NO.

PU - 2 3 9 , 240  
ACTIVITY

IDPHi

URANIUM
(MICRO
GRAMS)

Y I ELD 
IR=RE 
WORK )

COUNT
TIME

ANAL /MON

D CC6- 1 2228 - 1 CCD- 441 3 . 4 7 * 0 . 26E 00 7 2 . 5 200 CA 4 , OE GO
2 2 442 6 . 2 0 * 1 . 20E- 01 6 6 , 2 200 CA 2 .  5E-01
3 - 3 443 2 . 4 0 * 0 . 9 0 E - 0 1 6 3 , 2 200 CA 1 .  OE CO
4 4 444 3 . 9 0 * 1 . 20E-01 5 6 . 6 300 CA 2 . 5 E - 0 1
5 5 CCF- 445 7 . 0 0 * 9 . 0 0 E - 0 2 8 0 , C 200 3 . 0 E - 0 2

010 8112 C D S - I I 9 7 3 . 4 4 * 0 . 0 8 E  05 6 3 , 2 20 7 . 9E CO
012 1198 1 . 3 3 * 0 . 0 4 E  06 6 8 . 4 20 1.2E 01
0 14 1199 4 . 6 6 * 0 .  H E  06 7 5 , 8 20 1 , 4 6  01
016 1200 5 . 8 3 * 0 . 13E 06 7 8 . 0 20 l .OE 01
018 1201 5 . 7 6 * 0 . 13E 06 7 2 . 6 20 l . CE 01
020 1 2 0 2 4 . 8 9 * 0 . 0 8 E  06 7 2 , 0 40 7.0E CO
0 2 0 - 1 3 1 8 0 - 1 CAD- 910 3 . 6 l * 0 . 0 9 E  04 1 4 . 6 7 2 . 0 20 1.5E 01

2 2 911 2 . 4 0 + 0 . 0 7 E  03 1 . 1 4 5 8 , 6 20 3 . 4E 00
3 3 912 2 . 7 8 + 0 .  IDE 01 0 . 4 9 5 6 8 , 1 100 7 .  6E-02
4 4 913 7 . 9 5 * 0 . 6 3 E  00 0 . 1 5 1 5 8 . 1 100 2 « C E - C ^
6 6 914 8 . 1 0 + 2 . 2 0 E - 0 1 0 . 2 5 2 6 4 . 8 100 2 .  CE-03
7 7 CAF- 915 8 . 9 0  + I . 9 0 E - 0 1 0 , 4 5 0 6 9 . 8 200 CA 3 .  CE-02

0 2 2 - 1 222  7- 1 CCD- 436 1 . 4 2 + 0 . 0 4 E  03 6 3 . 6 20 3 . 2E 00
2 2 437 6 . 3 2 + 0 . 2 2 E  02 7 2 . 3 20 5.6E 00
3 3 438 2 . 6 8 + 0 . 0 9 E  01 7 2 . 0 200 3.CE 00
4 4 439 7 . 2 0 * 1 . 20E-01 5 8 , 6 200 CA l .OE 00
5 5 CCF- 440 7 . 7 0 * 1 . 50E-01 7 6 . 9 100 CA 2 . 0 E - 0 2

022 8112 CDS-1203 3 . 6 1 + 0 . 0 9 E  06 6 6 . 9 20 5 .  9E 00
024 1204 3 . 3 0 + 0 . 0 7 E  06 7 8 . 8 20 4 . 4E 00
020 4 1 6 3 - A CTA-2196 5 . 3 9 * 0 ,  H E  01 0 . 3 4 0 6 1 . 4 200 CA 5. 4E 01
028 8112 CDS-1205 1 . 5 2 * 0 . 0 2 E 06 7 7 . 7 40 3. 2E CO
020 1206 1 . 2 8 + 0 . 0 3 E  06 7 1 . 8 20 3.6E 00
022 1207 1 . 1 0 + 0 . 0 3 E  06 6 8 . 4 20 2 .  6E 00
0 2 2 - 1 2 2 3 2 - 1 CCD- 456 8 . 6 7 + 0 . 2 6 E  02 7 2 . 7 20 2 . 3E CO



TABLE E .3 (CONTINUED)

LOCATION TLW TLW FU- 2 3 9 , 2 4 0 URANIUM Y lELC COUNT ANAL /MON
COLLECTION ANALYSI S ACTIVITY (MICRO ( R=RE TIME

NO. NO. (DP^') GRAMS ) WORK )

0 2 2 - 2 2 2 3 2 - 2 CCD- 457 2 . 0 4 # 0 . 0 7 E  02 6 6 . 2 2CC 7 . 3E CO
3 3 458 6 . 7 5 # 0 . 2 2 E  01 7 6 . 8 2CC 2 . 8 6  00
4 4 459 6 . 8 1 + 0 . 3 5 E  00 7 5 . 8 3CC CA 5.  CE-01
5 5 CCF- 460 4 . 1 0 # 1 . 1 0 E - 0 1 7 5 . 2 2CC CA 2.  CE-C2

024 3182-A CAO-2190 2 . 5 5 + 0 . 0 8 E  01 0 . 8 9 6 5 1 . 6 2CC 6 .  CE-02
034 8112 CDS-1208 8 . 5 5 # 0 .  19E 05 7 1 , 5 2C 2.7E 00
0 3 4 - 1 2 2 3 3 - 1 CCD- 461 4 , 2 4 * 0 . 14E 01 6 3 . 9 3CC 1.6E 00

2 2 462 1 . 3 3 + 0 . 0 3 E  02 8 2 . 9 2CC 3 . IE CO
3 3 463 I . 7 1 + 0 . 0 5 E  01 7 7 . 6 4CC 1.4E 00
4 4 464 3 . 6 4 * 0 . 2 5 E  00 8 0 . 5 2CC CA l .CE 00
5 5 CCF- 465 3 . 1 5 * 0 , 13E 01 6 4 , 4 ICC 6 .  66-01

0 2 4 - 3 3 1 8 2 - 3 CAO-2142 2 . 2 7 * 0 , 2 2 E  00 0 .0 1^2 5 6 , 7 2CC 1.  36-01
4 4 2143 1 . 8 9 + 0 . 0 5 E  01 1 . 1 5 7 1 . 7 5CC 1.9E 01
6 6 2144 3 . 5 5 * 0 . 5 6 E - 0 1 0 . 674 6 8 , 1 5CC 3 .  66-01
7 7 2145 1 . 2 5 * 0 . 0 3 E  01 0 . 5 0 2 8 1 , C 5CC 7.  46-01

026 4164 CTA-1274 3 , 4 0 * 1 . 0 0 E - 0 1 5 1 . C 5CC l .CE CO
026 8112 CDS-1209 6 . 4 4 * 0 .  14E 05 8 1 , 3 2C 2.4E 00
0 2 6 - 1 4 1 5 1 - 1 CSA-1458 2 . 0 0 * 0 .  19E 00 6 6 . C 2CC 2.  2E-01

2 2 1459 6 . 2 8 * 0 .  2 0 E 01 5 4 , 2 2CC 7 . 2 6 - 0 1
3 3 1460 5 , 7 4 * 0 . 20E 01 4 5 , 4 2CC CA 2,  IE CO
4 4 1461 1 . 6 7 * 0 . 16E 00 7 3 . 5 2CC 8 .  4E-01
5 5 1462 5 . 0 7 * 3 , 3 8 6 - 0 1 8 3 , 8 4C CA 5,  I E - 01
6 6 1463 6 . 9 8 * 6 . 9 8 6 - 0 2 8 4 . 5 2CC CA 3.  CE-02
7 7 1464 2 . 0 9 * 1 . 0 4 6 - 0 1 6 7 . 9 2CC 7,  CE-03
8 8 1465 5 . 7 5 * 4 . 6 0 6 - 0 1 6 1 . 6 4C CA 3,  CE-02
9 9 1466 1 . 7 4 * 0 .  3 7 6 - 0 1 7 4 . 7 5CC CA 6.  CE-03
10 10 1467 2 . 6 5 * 0 . 0 9 6  01 7 2 . 5 2CC 2 . 4 6  00

038 8112 CDS-1210 6 . 2 3 * 0 . 1 5 6  05 6 9 . 6 2C 2 , 5 6  CO
03 8 -  I 2 2 3 1 - 1 CCD- 451 1 . 2 1 * 0 . 0 3 6  03 6 0 . 5 2C 3 , IE 00



TABLE E.3 (CONTINUED)

ARC LOCATION TLW
COLLEC TION 

NO.

TLW 
ANALYSI S

NO.

FU- 239 , 240
ACTIVITY

(DFF)

URANIUM 
(MICRO 
GRAMS )

Y I6LC 
(R=R6 
WORK »

COUNT
TIME

ANAL /HON

D 0 2 8 - 2 2 2 3 1 - 2 CCD- 452 1 . 6 5 * 0 . 0 6 6  01 £ 9 . 6 4CC l .CE 00
3 3 453 3 . 7 0 * 0 . 1 4 6  01 £ 1 . 3 2CC l . CE 00
4 4 454 2 . 8 0 * 0 . 1 2 6  01 5£.C 2CC 7.CE 00
5 5 CCF- 455 5 . 4 4 * 0 . 3 3 6  00 7 £ . l 2CC 2 .  5E-01

040 8112 CDS-I211 5 . 6 5 * 0 . 1 3 6  05 £ 9 . 6 2C 3.4E 00
0 4 0 - 1 3 1 83 - 1 CAD- 916 3 . 3 1 * 0 . 0 8 6  02 7 2 . 4 4C 9 . 5 E - 0 1

2 2 917 2 . 5 9 * 0 . 0 6 6  01 £ £ . 4 7CC 1.4E 00
3 3 918 1 . 5 1 * 0 . 0 5 6  01 7 £ . l 4CC 1.4E 00
4 4 919 1 . 2 5 * 0 . 1 5 6  00 5 8 . 2 30C 6.  IE-01
6 6 920 5 . 6 0 * 1 .  1 0 6 - 01 5 6 . 9 2CC CA 1.  CE 00
7 7 CAF- 921 4 . 3 0 * 1 . 5 0 6 - 0 1 7 £ . 9 ICC I . CE - 0 2

042 4165 CTA-1275 9 . 1 8 * 0 . 2 0 6  01 7 7 . 9 ICC 4 .  CE-01
042 8112 CDS-1212 4 . 9 1 * 0 . 1 0 6  05 8£.C 2C 1 .  £E 00
044 1213 4 . 6 4 * 0 .  136 05 5 1 . C 2C 2 . 3E 00
0 4 4 - 1 2 2 3 0 - 1 CCD- 446 1 . 0 1 * 0 . 0 3 6  03 7 5 . 1 2C 2 . 7 E  00

2 2 447 6 . 0 4 * 0 . 1 9 6  01 7 5 . 1 2CC 3 . €E 00
3 3 448 4 . 2 7 * 0 . 2 8 6  00 7 9 . 5 ICC 1 . CE 00
4 4 449 7 . 7 0 * 1 . 1 0 6 - 0 1 7 1 . 9 ICC CA 5 .  CE-02
5 5 CCF- 450 1 . 6 0 * 0 . 9 0 6 - 0 1 7£.C ICC CA 6 .  CE-02

046 8112 COS-1214 3 . 8 5 * 0 . 0 7 6  05 5 3 . 7 2C 3 . 9 E  00
048 4147 CSA-1468 1 . 0 7 * 0 . 0 3 6  02 8 4 . £ ICC CA 3.  6E-01
048 4154 CTD-1279 1 . 9 7 * 0 . 0 5 6  03 8 1 . 2 IC 9 .  CE-01
048 4166 CTA-1276 9 . 1 0 * 0 . 2 0 6  01 7 4 . C ICC 5 . CE-01
048 8112 C DS - 1 2 1 5 3 . 6 4 * 0 . 0 8 6  05 7 0 . C 2C 2 . 2 E  00
050 1216 3 . 3 1 * 0 . 0 8 6  05 5 8 . 6 2C 2 .  IE 00
052 1217 2 . 6 1  * 0 . 0 6 6  05 5 9 . 7 IC 1.9E 00
0 5 2 - 1 3 1 8 6 - 1 CAD- 928 6 . 1 9 * 0 .  176 01 6 9 . £ 4CC 2. 2E 00

2 2 929 3 . 5 6 * 0 . 1 0 6  01 7 8 . 2 4CC 1 .  9E 00
3 3 930 1 . 2 7  *0 . 0 8 6  01 2 5 . 4 4CC 9 . I E - 01



TABLE E.3 (CONTINUED)

ARC LOCATION TLW TLW FU- 239 , 240 URANIUM V lELC COUNT ANAL /MON
COLLECTION ANALYSIS ACTIVITY (MICRO (R = RE TIME

N0« NO. IDPF) GRAMS) WORK J

0 0 5 2 - 4 3186- 4 CAO- 931 5 . 1 0 + 0 . 20E 00 7 2 . 8 6CC 5 . IE CO
6 6 932 2 . 9 4 + 0 .  14E 00 8 2 . 7 6CC 5.  56-01
7 7 CAF- 933 6 . 7 0 + 0 . 80E-01 8 0 . 7 4CC CA 8 .  CE-02

.0 54 4167 CTA-1277 1 . 3 4 + 0 . 0 2 E  02 7 6 . 8 IOC 4.  6E-01
054 8112 COS-1218 2 . 4 8 + 0 . 0 6 E  05 6 0 . 2 2C 1 . 6E CO
056 1 2 1 9 ? . 4 9 + 0 . 0 5 E  05 7 2 . 3 2C 2 . 5E 00
0 5 6 - 1 2238- 1 CCD- 486 2 . 7 6 + 0 . 0 7 E  03 6 7 . 8 2C 3.2E 01

2 2 487 1 . 7 0 + 0 . 0 4 E  02 6 6 . 9 2CC 2 . 4 6  00
3 3 488 6 . 9 8 + 0 . 19E 01 6 1 . 4 3CC 2 . 2 6  00
4 4 4 8 9 3 . 6 2 + 0 . 13E 01 6 7 . 5 2CC 1 . £ 6  00
5 5 CCF- 4 9 0 1 . 4 1 + 0 . H E  00 7 5 . 4 4CC CA 6 .  CE-02

058 8112 CDS-1220 2 . 2 9 + 0 . 0 6 E  05 6 9 . 7 2C 1 .  76 00
0 5 8 - 1 3185- 1 CAD- 922 2 . 3 2 + 0 . 0 6 E  02 7 2 . 4 4C I .  26 00

2 2 923 5 . 5 1 + 0 . 2 2 E  01 6 7 . 4 ICC 1 .  96 00
3 3 924 1 . 2 7 + 0 . 0 4 E  01 7 6 . 4 40C 1 . 4 6  00
4 4 925 1 . 7 5 + 0 . 0 6 E  01 6 8 . 9 4CC 1 . 1 6  00
6 6 926 3 . 7 6 + 0 . 2 6 E  00 7 8 . 4 2CC 5.  46-01
7 7 CAF- 927 1 . 4 6 + 0 .  18E 00 8 1 . 6 2CC 5.  C6-C2

060 4168 CTA-1278 1 . 7 0 + 0 . 7 0 6 - 0 1 6 2 . 7 4CC 1 . CE 00
0 6 0 - 1 2239- 1 CCD- 491 4 . 0 0 + 0 .  70E-01 6 8 . 3 30C CA 1 . CE-Cl

2 2 492 6 , 6 0 + 0 . 9 0  6 - 0 1 7 2 . 8 3CC CA 1.  66-01
3 3 493 8 . 7 0 + 1 . lOE-01 7 0 . 5 30C CA l .CE CO
4 4 494 8 . 0 0 + 5 . 0 0 E - 0 2 6 1 . 0 4CC CA 2 .  CE-02
5 5 CCF- 495 8 . 0 0 + 5 . 0 0 E - 0 2 6 5 . 9 4CC CA 1 . CE 00

062 8112 CDS-1221 1 . 9 0 + 0 . 0 5 E  05 4 9 . 0 2C 1 .  EE GO
0 6 2 - 1 2 2 3 4 - 1 CCO- 466 1 . 3 0 + 0 . 7 0 6 - 0 1 7 0 . 3 20C CA I.CE 00

2 2 467 7 . 0 0 + 9 . 0 0 E - 0 2 6 6 . 2 2CC CA I .  CE-01
3 3 468 2 . 0 0 + 8 . 0 0 6 - 0 2 5 8 . 0 2CC CA 1 . CE 00
4 4 4 6 9 1 . 3 9 + 0 .  16 6 00 6 5 . 5 2CC CA l . C E  CO

rtf i



TABLE E.3 (CONTINUED)

ARC LOCATION TLW TLW FU-239 , 240 UR AN lUN YIELD COUNT ANAL/MON
COLLECTION ANALYSIS ACTIVITY (MICRO ( R*RE TIME

NO. NO. (OFF) GRAMS) WORK 1

D OtZ~5 2 2 3 4 - 5 CCF- 470 2 . 5 0 4 0 . 70E-01 8 3 . 2 2CC CA I .  CE-01
064 8112 CDS-1222 1 . 8 5 4 0 . 0 4 E  05 7 1 . 6 2C 1 . IE CO
0 6 4 - 1 3 1 8 7 - 1 CAD- 934 2 . 4 8 4 0 . lOE 01 1 9 . 6 8CC 6. 2E 00

2 2 935 1 . 1 0 4 2 . 1 0 E - 0 1 6 6 . 9 4C CA l .OE 00
3 3 936 1 . 2 0 4 1 . 2 0 E - 0 1 5 9 . 9 4C CA l .OE 00
4 4 937 1 . 5 0 4 1 . 5 0 E - 0 1 4 5 . 9 4C CA l .CE 00
6 6 938 4 . 8 9 4 0 . 23E 00 4 1 . 9 80C 4 .  96 00
7 7 CAF- 939 9 . 0 0  4 5 . 0 0 E- 0 2 7 7 . C 30C 1 . 0 6  00

066 4158 CTA-1272 1 . 2 1 4 0 . 13E 00 7 5 . 4 20C 3 .  OE-01 ^
066-A 8112 CDS-1223 1 . 6 1 4 0 . 0 3 E  05 7 0 . 6 2C 2 . IE CO

B 1224 1 . 5 8 4 0 . 0 3 E  05 6 8 . 1 20 2. 0E 00
0 6 3 1225 1 . 5 3 4 0 . 0 5 E  05 3 8 . 4 2C 1 . 6E 00
0 6 8 - 1 2 2 3 7 - 1 CCD- 481 3 . 2 2 4 0 . 7 0 E - 0 1 4 7 . 4 5CC CA l .OE 00 A

2 2 482 4 . 0 0 4 7 . 0 0 E - 0 2 6 3 . 8 2CC CA l .CE QOM
3 3 483 1 . 1 5 4 0 . 0 3 E  01 4 2 . 0 lOOC 3. 0E OC#'
4 4 484 1 . 1 0 4 0 . 8 0 E - 0 1 4 5 . 8 2CC CA l . CE 0 #
5 5 CCF- 485 4 . 0 0 4 7 . 0 0 E - 0 2 7 2 . 0 20C CA l . O E - 02

070 8112 COS-1225 1 . 4 8 4 0 . 0 3 E  05 6 8 . 0 2C 1. 6E CO
072 1227 1 . 3 3 4 0 . 0 3 E  05 6 2 . 8 2C 1 .  36 00
074 4155 CTD-1280 2 . 1 9 4 0 . 0 5 E  03 8 1 . 9 20 I . 66 00
074 8112 COS-1228 1 . 5 2 4 0 . 0 3 E  05 6 2 . 4 20 1 . 1 6  00
0 7 4 - 1 2 2 3 5 - 1 CCD- 471 2 . 9 4 4 0 . 12E 03 6 2 . 3 20 2 . 5 6  00

2 2 472 4 . 4 1 4 0 .  14E 02 6 5 . 5 20 2 . 2 6  00
3 3 473 1 . 7 4 4 0 . 0 4 E  02 7 8 . 2 2CC 2 . £ 6  00
4 4 474 2 . 0 0 4 0 . 0 8 E  01 7 2 . 5 2CC 1 .  76 00
5 5 CCF- 475 1 . 3 8 4 0 . 0 5 E  01 8 1 . 5 200 2 .  CE-01

0 76-A 8112 COS-1229 1 . 5 0 4 0 . 0 4 E  05 7 0 . 5 20 1 . 1 6  01
B 1230 1 . 4 4 4 0 . 0 4 E  05 5 8 . 0 20 I . I E  00

078 4162 CTA-1273 7 . 1 3  ( 0 . 21E 02 5 6 . 9 6 7 . 8 20 6 .  06-01

C 3



TABLE E.3 (CONTINUED)

ARC LOCATKIN ILW TLW P U - 2 3 9 , 240 URAN lUM Y lELC COUNT ANAL /MON
COLLECTION ANALYSI S ACTIVITY (NICRO C R = RE TIME

NO. NO. (0PM GRAMS ) WORK )

0 078 8112 CDS-1231 1 . 2 7 4 0 . 0 3 E 05 5 6 . 3 2C 1 . 4E 00
OEO 1232 1 . 2 4 4 0 . 0 2 E 05 6 6 . 8 2C 1 . 2E 00
082 1233 1 . 2 7 * 0 . 0 3 E 0 5 6 1 .  u 2C 1 . IE CC
066 1234 1 . 1 3 4 0 . 0 2 E 05 7 5 . 5 2C 1 .  7E 00
0 6 8- I 2236 - 1 CCO- 476 4 . 4 4 * 0 .  HE 03 8 1 . 7 2C 9 . CE 00

2 2 477 6 . 5 0 4 0 . 2 1 E 02 7 ^ 2C 4 . 2E CC
3 3 478 1 . 2 1 4 0 . 0 3 E 02 7 7 . C 2CC I .  EE CC
4 4 479 5 . 7 6 * 0 . 20E 01 7 2 . 2 2CC 1.4E 01
5 5 CCF- 480 3 . 1 8 * 0 . 0 6 E 01 7 6 . 6 5CC 7 .  CE-01

092 8112 CDS-1236 8 . 0 0 * 0 . 18E 04 7 1 . 1 2C 1.9E 00
094 1237 6 . 4 9 * 0 . 1 7 E 04 5 8 . 1 2C 1.2E CO
096 1238 5 . 9 1 * 0 . 15E 04 5 6 . 2 2C 2. 5E CO
098 1239 4 . 5 4 * 0 .  lOE 04 7 c e

8 2C 1.  IE 00
ICO 1240 4 . 5 7 + 0 . 12E 04 6 6 . 4 2C 1 . 6E 00
IC2 1241 4 . 1 7 * 0 . 12E 04 5 8 . 2 2C 1.  9E CC
IC4 1242 3 . 6 2 * 0 . 09E 04 4 1 . 8 3C 1 . IE 00
1C6 1243 3 . 1 1 * 0 . 0 7  E 04 6 7 . 5 2C 1.2E 00
1C8 1244 2 . 7 0 + 0 . 0 6 E 04 5 8 . 4 3C 1.3E DO
l i e 1245 2 . 6 1 * 0 . 0 7 E 04 4 4 . 5 2C 1.4E CO
112 1246 2 . 3 3 + 0 . 0 6 E 04 5 7 . C 2C 1 .  2E 00
1 14 4157 CTD-I281 3 . 9 3 * 0 .  H E 03 2 0 . 1 7 1 . 6 2C 7.  CE-01
114 8112 CDS-1247 1 , 9 1 * 0 . 0 4 E 04 7 9 . 5 2C 6.2E-C1

E 014 8113 1248 5 . 2 3 * 0 . H E 05 6 1 . 9 2C 2.4E CO
016 1249 2 . 8 5 * 0 . 0 7 E 06 7 1 . 5 2C 7.2E 00
018 1250 5 . 8 2 * 0 . 0 9 E 06 7 8 . 7 4C 7.CE 00
022 1251 5 . 4 0 * 0 . 1 4 E 06 2 8 . 1 4C 2 . EE 01
024 1252 3 . 3 5 * 0 . 0 9 E 06 4 9 . 7 2C 3 . 2E CC
026 1253 2 . 4 3 * 0 . 0 6 E 06 6 7 . 9 2C 2. 6E 00
028 1254 1 . 2 8 * 0 . 0 3 E 06 7 3 . 8 2C 5 . CE 00

G X
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TABLE E.3 (CONTINUED)

1

to

ARC LOCATION TLW TLW FU- 239 , 240 URANIUM Y lELC COUNT ANAL /HON
COLLEC TION ANALYSI S ACTIVITY (MICRO (R=RE TIME

NO. NO. (0PM GRAMS ) WORK )

E 020 8113 CDS-1255 8 . 2 1 4 0 . 14E 05 7 7 . 6 2C 2 . IE 00
022 1256 5 . 7 8 4 0 .  I3E 05 7 4 . 7 2C 2 . 2E 00
024 1257 4 . 4 4 4 0 . ICE 05 7 6 . 0 20 2 . 6E 00
026-A 1258 3 . 8 1 4 0 . 0 8 E  05 7 7 . 0 20 2 . 4E 00

B 1259 3 . 6 7 4 0 . 0 7 E  05 2 8 . 6 60 3. 4E 00
028 1260 3 . 4 0 4 0 . 0 6 E  05 7 7 . 2 30 2 . 2E 00
0 4 4 - 1 9 640- 1 CCD-2230 5 . 4 6 4 0 . 14E 03« 5 . 8 7  * 7 7 . 5 20

2 2 2231 1 . 9 2 4 0 . 0 5 E  02* 0 . 161  • 5 8 . 6 200 1.9E 00
3 3 2232 8 . 9 1 4 0 . 2 2 E  01* 0 . 1 0 2  * 7 6 . 2 200 8.  9E-01
4 4 2233 3 . 4 6 4 0 .  1 0 E 01* 0 . 1 1 0  » 7 4 . 7 200 3. 5E 01
5 5 2234 7 . 4 2 4 0 . 22E 00* 0 . 2 4 6  * 7 1 . 2 800 7 , 4E 00

0 4 4 - 1 9 6 4 1 - 1 2235 5 . 1 6 4 0 . 12E 03* 6 . 0  2 * 1 7 . 9 1000 5 . 2E 01
2 2 2236 5 . 7 2 4 0 .  H E  02* 0 . 1 2 0  * 7 4 . 1 200 5.7E 00
3 3 2237 6 . 3 8 4 0 . 0 7 E  01* 0 . 0  2 20* 7 4 . 0 1000 6 . 4E 00
4 4 2238 5 . 5 1 4 0 . 0 6 E 01* 0 . 0 3 2 0 * 6 7 . 8 ICCC 5.  5E-01
5 5 2239 3 . 6 5 4 0 . I3E 00* 5 0 . 2  * 7 5 . 6 1000 3.  6E-01

C48-1 9 6 3 8 - 1 2220 4 . 3 7 4 0 . 12E 03* 5 . 6 7  * 7 3 . 4 200
2 2 2221 1 . 0 5 4 0 . OlE 03* 0 . 2 0 1  * 3 5 . 8 200
3 3 2222 1 . 8 3 4 0 . 0 2 E  02* 0 . 0 3 1 0 * 5 9 . 2 1000 1 . EE 00
4 4 2223 4 . 6 6 4 0 . 06E 01* 0 .0 2 20* 6 2 . 0 1000 4 .  TE-01
e 5 2224 I . 4 1 4 0 . 03E 01* 0 . 1 2 5  * 6 3 . 4 1000 1 . 4 E - 0 1

0 4 8 - 1 9 6 3 9 - 1 2225 4 . 4 9 4 0 .  H E  03* 0 . 3 3 5  * 7 7 . 7 20
2 2 2226 1 . 1 1 4 0 . 0 3 E  03* 0 . 2 1 3  * 6 4 . 9 20
3 3 2227 1 . 8 4 4 0 . 0 5 E  02* 3 . 6 2  * 5 9 . 0 200 1 . EE 00
4 4 2228 3 . 5 6 4 0 . 15E 01* 0 . 1 1 0  * 3 9 . 6 200 3.6E 00
5 5 2229 5 . 4 3 4 0 .  30E 00* 0 . 1 0 4  * 8 0 . 9 200 5 .  CE-02

F 026 8119 COS-1760 3 . 5 9 4 0 .  HE 03 8 0 . 0 20 1.2E 00
0 2 6 - 1 2 1 7 3 - 1 CCD- 1577 1 . I 6 4 0 . 0 3 E  03 8 8 . 4 20 2.2E 00

2 2 1578 I . 1 4 4 0 . 0 3 e 02 8 6 . 6 40 1.3E 00

New (MTA THIS REPORT



TABLE E.3 (CONTINUED)

LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSI S 

NO.

FU- 2 3 9 , 240  
ACTIVITY 

(DPM

URAN lUM 
IRICRO 
GRAMS)

V lELC 
IR = RE 
WORK )

COUNT
TIME

ANAL /MON

0 2 6 - 3 2 1 7 3 - 3 CCD-1579 6 . 1 4 4 0 . 2 1 E  01 4 4 . 5 2CC 1.5E 00
4 4 1580 1 . 2 9 4 0 . 0 5 E  01 7 7 . 2 2CC l.OE CO
5 5 CCF-1581 5 . 5 6 4 1 . 0 0 E - 0 1 7 0 . C 2CC 1.  CE-02

020 9642 CAC-1423 2 . 6 1 4 0 . 0 6 E  06 7 8 , 6 2C
0 2 0 - 1 8119 CDS-1761 3 . 1 6 4 0 . 0 6 E  03 7 6 . 1 3C

2 1762 1 . 3 4 4 0 . 0 3 E  03 7 1 . 3 ICC 1.3E 03
3 1763 4 . 0 2 4 0 . 12E 03 7 5 . 3 2C
4 1764 1 . 0 3 4 0 . 0 3 E  03 6 5 . 2 2C 1 . IE CC

0 2 8 - 4 1765 1 . 1 7 4 0 . 0 3 E  03 8 2 . 8 2C 1.2E 00
5 1766 2 . 9 2 4 0 . 0 9 E  03 6 3 . 2 20 1.5E CO

040 9646 CAC-1424 8 . 6 0 4 0 . 18E 06 7 8 . 2 2C
0 4 2 - 5 8119 CDS-1767 1 . 7 6 4 0 . 0 5 E  03 7 1 . 8 4C 2 .  OE-02
0 4 6 - 1 1768 2 . 1 8 4 0 . 0 5 E  04 6 9 . 2 2C 5.  CE-01

2 1769 6 . 7 5 4 0 .  1 6 E 04 6 8 . 2 2C 1.7E CO
5 1770 6 . 3 2 4 0 .  18E 03 7 1 . 1 2C 1 . 6E- 01

050 9646 CAC-1425 1 . 5 4 4 0 . 0 3 E  06 7 9 . 2 2C
0 5 4 - 1 8119 CDS-1771 2 . 9 6 4 0 . lOE 03 6 2 . 3 2C 9.  5E-C1
0 5 8 - 1 1772 4 . 0 3 4 0 .  H E  02 50 .2 2CC 4 . CE 02

5 1773 1 . 5 0 4 0 . 0 6 E  03 5 9 . 8 2C 1.5E 00
060 9646 CAC-1426 1 . 0 1 4 0 . 0 2 E  06 7 7 . 3 20
0 6 2 - 1 8119 CDS-1774 2 . 9 4 4 0 . 09E 02 4 8 . 7 2CC 2.9E 02
0 6 6 - 1 1775 4 . 3 8 4 0 . 0 7 E  02 5 1 . 8 200 2.2E-C1
060 9846 CAC-1427 5 . 7 6 4 0 . 13E 05 7 6 . 3 20
050 1428 3 . 3 7 4 0 . 0 8 E  05 6 6 . 7 20
0 2 8 - 1 2 2 5 6 - 1 CCD-1597 5 . 5 3 4 0 .  12E 02 8 0 . 7 40 3.5E CC

2 2 1598 1 . 3 8 4 0 . 0 6 E  01 8 3 . 3 200 3.4E 00
3 3 1599 1 . 4 4 4 0 . 0 7 E  01 2 4 . 1 500 9 . 0 E - 0 1
4 4 1600 1 . 0 2 4 0 . 0 3 E  02 5 8 . 3 200 2.6E 01
5 5 CCF-1601 2 . 2 0 4 0 .  16E 00 5 0 . 6 500 1 .2E-C1



TABLE E.3 (CONTINUED)

ARC LOCATION TLW TLW PU-2 39 , 240 URANIUM Y lELC COUNT ANAL /MON
COLLECTION ANALYSI S ACTIVITY {MICRO (R=RE TIME

NO. NO. (DPP) GRAMS) WORK )

J 0 2 2 - 1 2 2 0 5 - 1 CCO-1587 1 . 0 8 + 0 . 0 4 E  01 8 2 . 6 2CC 1 . 4 6  00
2 2 1588 1 . 8 8 + 0 . 0 7 E  01 6 2 . 4 2CC 6 .  5E-0I
3 3 1589 2 . 2 0 * 0 .  19E 00 8 1 . 9 2CC 1 .  IE 00
4 4 1590 5 . 0 0 + 1 . 7 5 E - 0 1 4 7 . 2 20C 2 .  CE-02
5 ' 5 CCF-1591 4 . 4 3 * 2 . 6 6 E - 0 1 7 9 . 9 4C 4 .  CE-03

026 4 1 3 5 CTA-1667 1 . 4 6 T 0 . 0 8 E  01 2 5 . 0 2CC 5 .  2E-01
0 S 4 - 1 22GI- 1 CCD-1582 2 . 2 6 + 0 . 0 6 E  02 7 2 . 1 4C 2 . 2E 00

2 2 1583 2 . 8 9 * 0 . 0 9 E  01 6 6 . 2 2CC 1. 4E 00
3 3 1584 4 . 8 0 * 0 . 29E 00 7 4 . 5 2CC 4 . 6E 00
4 4 1585 9 . 2 5 * 1 . 2 0 E - 0 1 8 0 . 4 2CC 1 . CE 00
5 5 CCF-I586 8 . 7 1 + 1 . 2 0 E - 0 1 7 1 . 8 2CC 2 .  CE-02

L 04 2 4C76 CTA-1665 7 . 6 8 * 0 . 17E 02 7 1 . 5 4C 4 . I E- 01
048 4C77 1666 4 . 8 1 * 0 . 2 0 E  02 2 6 . 2 20 CA 4 .  l E-01
0 6 0 - 1 2 2 2 2 - 1 CCD-1592 4 . 0 3 I 0 . 1 2 E  02 8 6 . 8 20 2 .  IE 00

2 2 1593 7 . 0 5 * 0 . 19E 01 6 9 . 4 200 1 .  EE 00
3 3 1594 7 . 0 2 * 0 .  18E 01 7 2 . 9 200 2 . 2 6  00
4 4 1595 1 . 0 1 * 0 . 0 4 E  01 5 7 . 5 400 8 . 4 E - 0 1
5 5 CCF-1596 2 . 8 1 * 0 . 0 9 E  01 7 1 . 5 200 4 .  4E-01

BAL L 1 , P17 4C22-A CTA-2192 6 . 2 0 * 4 . 6 5 E - 0 1 0 . 5 9 3 4 5 . 7 40 6 .  2E-C1
L 2 . P 5 - 1 2 3 1 0 - 1 CCD- 541 2 . 0 0 * 3 . 0 0 E - 0 2 6 7 . 4 300 CA l . CE 00

2 2 542 2 . 8 0 * 1 . 2 0 6 - 0 1 4 7 . 2 300 CA l . CE 00
3 3 543 1 . 8 8 * 0 . 2 4 E  00 2 5 . 2 30 0 CA 2.CE 00
4 4 544 1 . 4 0 * 0 . 9 0 6 - 0 1 4 1 . 2 300 CA l . C E  CO
5 5 CCF- 545 0 . 8 0 * 1 . 0 0 6 - 0 1 4 9 . 0 200 CA 2 .  CE-02

L 2 . P 1 3 - 1 2 3 1 4 - 1 CCD- 546 1 . 4 8 * 0 . OlE 04 2 . 6 3 7 1 . 6 20 6 . 5 6  CO
2 2 547 1 . 3 1 * 0 . 0 2 6  03 1 . 59 2 1 . 4 50 3.CE 00
3 3 548 4 . 1 2  * 0 . 07 6  02 2 .64 7 2 . 1 60 4 .  CE CO
4 4 549 2 . 2 9 * 0 . 0 8 6  02 0 . 1 8 2 6 9 . 4 100 6 .  5E 00
5 5 CCF- 550 2 . 8 8 * 0 . H E  01 6 9 . 2 200 1 . IE 00



TABLE E.3 (CONTINUED)

ARC

BAL

LOCATION TLW TLW P U - 2 3 9 , 240 URANIUM Y I ELD COUNT ANAL /MON
COLLECTION ANALYSI S ACTIVITY (MICRO (R=RE TIME

NO. NO. (OFP) GRAMS) WORK }

L 2 , pq 2 3 1 2 - A CCO-2185 4 . 2 4 4 0 . G 9 E 03 8 . 5 5 7 4 . 2 20
L 2 . P 9 - 3 3 2115 3 . 0 1 * 0 . ICE 02 0 . 4 3 6 7 9 . 8 2C 8 . 7 6 - 01

4 4 2116 3 . 0 9 * 0 . H E 01 0 , 8 4 1 * 7 9 . 6 ICC 1 . 6 6 - 01
5 5 CCF-2117 1 . 3 9 T 0 . 0 4 E 02 0 . 3 7 0 * 7 2 . 1 2CC 1 . 4 6 00

L 3 . P I 7 - I 2 3 0 7 - 1 CCO- 531 7 . 6 0 * 1 .  lOE-01 4 9 . 6 40C CA l .CE 00
2 2 532 3 . 0 0 * 5 . 0 0 E - 0 2 e c ?^ ^ 4CC CA 1. C6 - 02
3 3 533 4 . 7 0 * 0 .  90 E- 0 1 4 2 . 1 4CC CA l .CE 00
4 4 534 2 . 4 8 * 0 . 2 3 E 00 3 9 . 4 4CC CA 2 .  CE 00
5 5 CCF- 535 1 . 9 0 * 1 .  lOE - 01 4 4 . 0 2CC CA 5.CE- 02

L 3 . P22 5318 CBS-1456 5 . 6 3 * 0 . 12E 03 8 8 . 8 2C 1.  7E 00
L 4 , P9 5317 1558 2 . 5 2 * 0 . 0 5 6 04 8 2 . 2 2C 1 .  66 CO
L ^ , P 2 l 4C24-A C TA-2193 7 . 7 6 * 0 . 2 3 6 02 0 . 760* 5 5 . 4 2C
L 4 . P22 5317 CBS-1454 2 . 1 2 * 0 , 0 4 6 04 8 1 . 9 2C 3 . 4 6 00
L 5,P I-  I 2 3 2 2 - 1 CCD- 561 3 . 1 2 + 0 . 0 5 E 01 6 7 . 1 ICCC 3.9E 00

2 2 562 4 . 9 9 + 0 . 16E 01 7 5 . 1 2CC 1.4E CO
3 3 563 6 . 5 2 * 0 . 4 1 6 00 6 0 . 6 2CC CA 6.CE 00
4 • 4 564 3 . 1 7 * 0 .  H E 01 7 9 . 6 20C 1.  5£ 00
5 5 CCF- 565 4 . 2 4 * 0 .  17E 01 7 4 . 2 ICC 1.4E 00

L S . P I l 5316 CBS-1557 2 . 6 3 * 0 . 0 6 6 04 7 8 . 3 2C 2 .  CE CC
L 5 , P24 1452 5 . 0 6 * 0 .  H E 04 7 1 . 0 2C 3.4E 00
L £ , P11 5315 1450 1 . 8 9 * 0 . 0 4 6 0 4 7 9 . 8 2C l .CE 00
L 6 , P I 2 1451 3 . 6 6 * 0 . 0 8  6 04 8 5 . 2 2C 1 .  76 00
L 6 , P I 3 - 1 2 3 C 8 - 1 CCD- 536 7 . 0 7 * 0 . 2 1 6 02 8 1 . 2 2C 5.  IE 00

2 2 5 37 8 . 7 6 * 0 . 2 8 6 01 7 6 . 2 ICC 1 . 26 00
3 3 538 4 . 2 0 * 0 .  136 01 6 5 . 2 20C 1 .  56 00
4 4 539 4 . 4 4 * 0 .  166 01 5 4 . 3 3CC CA 4 .  46 01
5 5 CCF- 540 4 , 5 8 + 0 ,  306 00 7 1 . 4 2CC 1.  CE GO

LC , P2 I - 1 2 3 2 1 - 1 CCD- 5 56 1 . 8 5 * 0 . 0 5 6 03 7 7 . 7 2C 3 .  76 00
2 2 557 2 . 93  t o . 09 6 02 7 2 . 4 7C 3 .  36 00

‘=New Data this report



TABLE E.3 (CONTINUED)

ARC

n
Oz

/
J

to

LOCATION TLW
COLLEC TION 

NO.

TLW 
ANALYSI S 

NO.

FU- 239 , 240
ACTIVITY

(DPP)

URANIUM 
(MICRO 
GRAMS )

Y lELC 
t R=RE 
WORK )

COUNT
TIME

ANAL /MON

L £ , P 2 1 - 3 2 3 2 1 - 3 CCD- 558 8 . 8 9 4 0 . 30E 01 6 8 . 2 IOC 1.6E 00
4 4 559 8 . 1 4 4 0 . 2 8 E  01 7 1 . 5 ICC 2. 2E 00
5 5 CCF- 560 2 . 8 9 4 0 . 19E 00 6 2 . 4 40C CA 3.CE 00

L 1 , P 9 4C11-A C TA-2191 8 . 1 0 4 0 . 2 4 E  01 1 . 1 6 4 2 . 7 ICC 8.  IE 01
L 7 . P I 7 4C10 1265 0 . 0 0 4 0 . 0 4 E  00 7 2 . 4 40C l .CE 00
L 6, P 13-1 2 3 4 3 - 1 CCD- 611 1 . 0 2 4 0 . 0 2 E  02 7C.7 4CC 2. 5E 01

2 2 612 5 . 5 7 4 0 . 2 8 E  00 5 9 . 0 4CC 1.4E 00
3 3 613 1 . 7 6  4 0 . 14E 00 6 5 . 8 4CC 4.  CE- 01
4 4 614 4 . 3 0 4 1 .  30E-01 8 1 . C IX! C CA l .  CE 00
5 5 CCF- 615 2 . 1 0 4 1 . 4 0 E - 0 1 5 7 . 1 ICC CA l .CE CO

L 6 . P 2 1 - 1 2 336-  1 CCO- 596 1 . 2 0 4 0 . 15E 00 6 7 . 7 2CC CA l .CE 00
2 2 597 8 . 5 9 4 0 . 30E 00 4 4 . 0 9CC 8.  66 CO
3 3 598 2 . 7 0 4 1 . 0 0 E - 0 1 5 6 . 8 2CC CA l .CE 00
4 4 599 4 . 0 0 t 8 . 0 0 E - 0 2 8 2 . 2 9C CA l . C E - 02
5 5 CCF- 600 5 . 0 0 4 9 . 0 0 E - 0 2 6 6 . 9 9C CA l . C E - 02

L S . P 9 - 1 2 3 3 9 - 1 CCD- 606 2 . 0 0 4 4 . 0 0 E - 0 2 6 1 . 2 2CC 1 .  CE 00
2 2 607 1 . 3 0 4 1 . 9 0 E - 0 1 4 1 . 2 IOC 1 .  CE 00
3 3 608 1 . 6 0 4 1 . 2 0 E - 0 1 6 6 . 5 ICC 1 .  CE 00
4 4 609 0 . 0 0 4 0 . 0 6 E  00 8 1 . 5 ICC l .CE 00
5 5 CCF- 610 2 . 3 0  4 0 . 8 0  6-01 6 7 . 8 ICC CA 5.  CE- 02

L 9 . P 1 7 - 1 2 3 3 8 - 1 CCO- 601 - 0 . 4 0 4 1 . 2 0 E - 0 1 8 0 . 4 9C CA l . CE - 02
2 2 602 0 . 0 0 4 0 . 0 9 E 00 6 7 . 7 9C CA 1.  CE- 02
3 3 603 1 . 2 0 4 0 . 7 0 E - 0 1 7 9 . 5 20C CA 3.CE- 02
4 4 604 -1 . 0 0 4 1 . 3 0 E - 0 1 2 7 . 1 2CC 1.  CE 00
5 > CCF- 605 0 . 0 0 4 0 . 0 3 E  00 81 .8 20C l .CE 00

L ! 0,  P 5 4C14 CTA-1268 1 . 2 0 4 0 . 7 0 6 - 0 1 8 0 . 2 20C 1.  CE 00
L 1 C , P 13 4C12 1266 5 . 9 0  40.  14 E 01 6 5 . 2 2CC 7.  4E- 01
L1C,P21 4CI3 1267 2 . 1 1 4 0 . IBE 00 5 9 . 5 4CC 2 .  IE CO
L 11,  P 1 7- 1 2 335-  1 CCO- 591 2 . 4 0  4 1 . 2 0  6-01 5 8 . 2 2GC CA I .  CE 00



TABLE E.3 (CONTINUED)

ARC

BAL

LOCATIOM TLW TLW F U - 2 3 9 ,240 URANIUM Y I6LC COUNT ANAL /MON
COLLECTICN ANALYST S ACTIVITY (MICRO (R=RE TIME

NO. NO. (DPN) GRAMS ) WORK )

L 1 1 , PI 7 -2 2 3 3 5 - 2 CCO- 5 92 1 . 3 0 * 1 .  lOE-Ol £ 5 . 6 2CC CA l .CE 00
3 3 5 93 4 . 0 0 + 7 . 0 0 E - 0 2 7 9 . 9 200 CA 1.  CE-02
4 4 594 - 2 . 0 0 T 4 . 0 0 B - 0 2 6 6 . 4 200 CA 1 . CE 00
5 5 CCF- 595 5 . 0 0 + 5 . 0 0 E - 0 2 8C.C 2CC CA 1. 0E- C2

L 1 2 , P 1 3 - 1 2 334 - 1 CCD- 586 1 . 5 4 T 0 . 0 4 E  02 83 .6 2CC 9.  66 00
2 2 587 7 . 8 2 * 0 . 34E 00 6 7 . 7 400 2.  06 00
3 3 588 9 . 3 0 * 1 .  30E- 0I 6 5 . 8 200 2 . CE-01
4 4 589 1 . 4 3 * 0 . 2 1 E  00 4 2 . 1 200 CA l.OE 00
5 5 CCF- 590 1 . 5 9 * 0 . 20E 00 5 3 . 4 200 CA l .CE 00

L I 2 , P 2 I - I 2 3 3 1 - 1 CCD- 576 1 . 2 2 * 0 . 0 7 E  01 4 6 . 3 200 CA 1.2E 01
2 2 577 1 . 3 8 * 0 .  18E 00 5 7 . 8 200 CA l .CE 00
3 3 578 1 . 2 5 * 0 . 17E 00 5 4 . 2 200 3.  CE-Cl
4 4 579 1 . 0 7 * 0 . 0 7 E  00 7 0 . 8 900 1.  3E-C1
5 5 CCF- 580 1 . 4 0 * 0 .  30E-01 6 2 . 5 900 CA 3 . 0 6 - 0 2

L 1 3 , pq 4C08 CTA-1264 2 . 1 8 * 0 . 0 9 E 01 ^0 . 1 900 2.7E 00
L H , P I - l 2 3 2 8 - 1 CCD- 566 2 . 2 4 * 0 . 2 0 E  00 4 5 . 2 400 CA 2.  06 00

2* 2 567 2 . 8 9 * 0 . 3 0 E 00 4 0 . 9 200 7.  CE-01
3 3 568 4 . 2 0 * 1 . 0 0 E - 0 1 7 3 . 0 200 CA l .CE 00
4 4 569 1 . 9 3 * 0 . 2 1 E  00 5 3 . 8 200 5 . 0 6 - 0 1
5 5 CCF- 570 3 . 1 7 * 0 . 2 0 6  00 2 8 . 6 900 CA 3 . 0 6  CO

L 1 4 , P5 - 1 2 329- 1 CCO- 571 8 . 0 0 * 4 . 0 0 6 - 0 2 58 .9 400 CA l .CE 00
2 2 572 4 . 0 0 * 5 . 0 0 6 - 0 2 3 5 . 6 400 CA 1 . CE 00
3 3 573 7 . 0 0 * 9 . 0 0 6 - 0 2 5 4 . 0 200 CA 1 . OE 00
4 4 574 3 . 2 1 * 0 . 2 7 6  00 59 .2 200 CA 3 . 06  CO
5 5 CCF- 575 2 . 30*1  . 0 0 6 - 0 1 58 . 1 200 CA 1.  CE 00

L 1 5 , P 17-1 2 3 3 2 - 1 CCD- 581 4 . 0 0 * 2 . 0 0 6 - 0 2 6 1 . 7 900 CA 1.  06- 02
2 2 582 1 . 4 0 * 0 .  90 6-01 6 6 . 2 200 CA 3 . CE-02
3 3 583 3 . 6 0 * 1 . 8 0  6 - 01 3 9 . 4 200 CA l .CE CO
4 4 5 84 2 . 0 0 * 5 . 0 0 6 - 0 2 7 0 . 5 200 CA 1 .  CE-02



TABLE E .3  (CONTINUED)

BflL

to
tom

LOCATION TLW TLW FU-239  , 240 URANIUM Y lELC COUNT ANAL /MON
COLLECTION ANALYSI S ACTIVITY (M ICRQ ( R=RE TIME

NO. NO, IDPf'S GRAMS} WORK I

L 1 5 , P 17- 5 2 3 3 2 - 5 CCF- 585 5 . 0 0 + 8 . 0 0 E - 0 2 4 6 . 2 2CC l .CE 00
L 1 7 , P 9 - I 2 2 6 3 - 1 CCD- 676 9 . 6 0 + 0 .  20E-01 6 1 , 5 2CC CA l . C E  CO

2 2 677 0 . 8 0 + 1 .  30E-01 5 1 . 7 IOC CA 2 .  CE-02
3 3 678 4 . 0 0 + 6 . 0 0 E - 0 2 7 0 . 9 2CC CA I.OE 00
4 4 679 1 . 5 0 + 0 . 9 0 E - 0 1 5 8 . 6 2CC CA 1 . OE CO
5 5 CCF- 680 6 . 5 0 + 1 . 7 0 E - 0 1 4 1 . 5 2CC CA 1 .  6E-01

L 18,  P 5- 1 2 3 5 9 - 1 CCO- 666 1 . 2 0 + 1 . 2 0 E - 0 1 4 9 . 7 200 CA l . O E  00
2 2 667 0 . 0 0 + 0 .  H E  00 4 1 . 7 200 l . O E  00
3 3 668 1 . 1 4 + 0 .  14E 00 7 5 . 9 200 CA 1 . CE 00
4 4 669 1 . 9 0 + 1 .  lOE-01 5 9 . 0 100 CA 5.  OE-02
5 5 CCF- 670 1 . 5 0 + 1 . 0 0 E - 0 1 5 2 . 5 200 CA l . O E  00

L 1 8 , P 2 1 - 1 2 3 6 1 - 1 CCO- 671 6 . 0 0 + 9 . 0 0 E - 0 2 6 3 . 4 200 CA 1.  OE-02
2 2 672 4 . 0 0 + 7 .  00 E-0 2 5 1 . 0 200 CA 1 . OE 00
3 3 673 5 . 3 0 + 1 .  20E-01 4 3 . 4 400 CA 1.  CE-01
4 4 674 1 . 4 0 + 1 . 0 0 E - 0 1 2 9 . 6 900 1 . OE CO
5 5 CCF- 675 0 . 0 0 + 0 . 0 7 E  00 7 1 . 6 200 l . O E  00

L 19 , P9  • 4130 C TA-1271 4 . 0 0 + 0 . 4 0 E - 0 1 7 8 . 4 900 1.  CE CO
L 2 0 , P 5- I 2 3 5 4 - 1 CCD- 646 4 . 5 7 + 0 . 30E 00 8 3 . 0 200 5.  CE-01

2 2 647 6 . 5 5 + 0 . 3 7 E  00 8 5 . 7 200 8.  OE-Ol
3 3 648 4 . 7 3 + 0 .  31E 00 7 2 . 2 200 I.OE 00
4 4 649 7 . 0 0 + 7 . 0 0 E - 0 2 8 0 . 0 200 CA 2 .  CE-02
5 5 CCF- 650 1 . 4 0 + 0 . 7 0 E - 0 1 6 8 . 1 200 CA 1 . CE 00

L 2 0 , P I 3 - l 2 3 5 5 - 1 CCO- 651 7 . 6 7 + 0 . 2 3 E  01 8 2 . 2 200 4 . 5 E  00
2 2 652 3 . 1 0 + 0 . 9 0 E - 0 1 6 9 . 2 200 CA 1.  CE-01
3 3 653 1 . 7 0 + 0 .  19E 00 58 .9 200 6 .  CE-Cl
4 4 654 8 . 0 0 + 8 . 0 0 E - 0 2 7 3 . 8 200 CA 2.  CE-02
5 5 CCF-  655 1 . 4 0 + 0 . 7 0 E - 0 1 7 0 . 2 200 CA 3.  CE-02

L 2 I , P I - l 2 3 5 8 - 1 CCO- 661 1 . 4 0 + 0 . 7 0 E - 0 1 6 9 . 9 200 CA 3 . CE-02
2 2 662 1 . 20+1 .OOE-01 59 .5 200 CA 3.  CE-02

O ' i



TABLE E .3 (CONTINUED)
---------------------------- - —  ----------- — — — — — — — — — — — — —

ARC LGCATION TLW TLW F U - 2 3 9 , 2 4 0  URANIUM Y lELC COUNT ANAL /MON
COLLECTION ANALYSI S ACTIVITY (MICRO ( R=R6 TIME

NO. NO. (OFM GRAMS) WORK )

BAL L 2 I , P I -  3 2 3 5 8 - 3 CCD- 663 -2 . 0 0 + 6 . 0 0 E - 0 2 5 9 .0 2CC CA 5.  CE-03
4 4 664 9 . 0 0 + 7 . 0 0 E - 0 2 6 7 . 1 2CC CA 2 .  CE-02
5 5 CCF- 665 2 . 0 0 4 5 . 0 0 E - 0 2 5 2 .3 2CC CA l .C E  00

L 2 1 , P I 7 - 1 23 5 7 -1 CCD- 656 2 . 2 0 T 0 . 9 0 E - 0 1 5 2 . 8 2CC CA 6 .  ce - 0 2
2 2 657 1 . 6 0 + 0 . 9 0 E - 0 1 6 5 .2 2CC CA 4.  CE-02
3 3 658 - 0 . 4 0 + 1 . 30E-01 4 9 . 9 ICC CA 1 .  CE-02
4 4 659 - 5 . 0 0 + 5 . 0 0 E - 0 2 7 4 . 3 20C CA 1 . CE CO
5 5 CCF- 660 2 . 4 0 + 0 . 9 0 E - 0 1 6 3 . 5 2CC CA 6 .  ce- 0 2

L 2 2 ,  P 13 4CC5 CTA-1263 2 . 4 4 + 0 .  17E 00 8 0 . 9 3CC 2.4E  00
L 2 3 , P 1 - 1 2 3 5 3 - 1 CCD- 641 5 . 0 0 + 9 . 0 0 E - 0 2 5 1 .1 2CC CA l .CE  00

2 2 642 3 . 0 0 + 5 . 0 0 E - 0 2 6 8 . 8 2CC CA 1 . CE 00
3 3 643 2 . 1 0 + 0 . 8 0 E - 0 1 7 7 . 9 2CC CA 1 . CE 00
4 4 644 3 . 1 0 + 1 . 0 0 E - 0 1 65 .9 2CC CA 1 .  CE-01
s 5 CCF- 645 4 . 0 0 + 7 . 0 0 E-0 2 60 .8 2CC CA l .CE  CO

L 2 5 j P 9 4CQ2 CTA-1262 2 . 8 7 + 0 .  19 6  00 7 9 . 3 30C 2.5E CO
L 2 6 , P 1 3 - I 2 3 1 6 - 1 CCD- 551 3 . 3 0 + 1 .  lOE-01 8 5 . 1 2CC CA 1 . CE 00

1 2 552 0 . 0 0 + 0 . 0 8 E  00 6 2 .8 2CC 1 . CE CO
3 3 553 6 . 0 0 + 6 . 0 0 E - 0 2 6 3 . 3 2CC CA 1. CE-C2
4 4 554 1 . 4 0 + 0 . 7 0 E - 0 1 5 7 . 2 4CC CA 3 .  c e - 0 2
5 5 CCF- 555 2 . 0 0 + 0 . 6 0  6 -01 8 0 . 2 400 CA 2 .  CE-02

L 2 7 , P 1 7 - 1 2 3 4 6 - I CCD- 616 - 3 . 0 0 + 6 . 0 0  E-0 2 4 1 .0 2CC CA l .C E  CO
2 2 617 3 . 0 0 + 9 . 0 0 6 - 0 2 7 0 . 8 ICC CA 1 . CE CO
3 3 618 5 . 0 0 + 4 . 0 0 E - 0 2 4 9 . 9 4CC CA 1 .  CE 00
4 4 619 1 . 2 0 + 1 .  2 0 6 - 0 1 6 1 . 7 ICC CA 1 . CE 00
5 5 CCF- 620 1 . 1 0  + 0 . 8 0 6 - 0 1 6 3 . 3 ICC CA 1 . c e - o i

L 2 8 . P 1 3 4 Cl 7 C TA-1269 1 .2 2  + 0 .0 5 6  01 76 .0 2CC 1.2E 01
L 2 9 , P I -  I 2 3 50 -1 CCO- 626 1 . 1 7  +0.  176 00 67 .8 20C CA l .CE  CO

2 2 627 1 . 4 0 + 1 . 0 0  6-01 7 6 . 5 2CC CA 3 .  CE-02
3 3 628 4 . 0 2 + 0 . 2 0  6 00 7 0 . 1 4CC 5.  CE-02



TABLE E .3 (CONTINUED)

ARC

BAL

BBAL

LOCATION TLW TLW PU-239 , 240 URANIUM y I6LC COUNT ANAL /HON
COLLtC TICN ANALYSIS ACTIVITY (MICRO (R=RE TIME

NO. NO. (DFP) GRAMS) WORK )

L 2 9 , P l - 4 2350- 4 CCD- 629 4 . 3 8 * 0 . 3 7 6  00 7 2 . 8 2CC CA 4 . CE 00
5 5 CCF- 630 9 . 0 0 * 8 , 0 0 6 - 0 2 7 8 . 5 2CC CA 2 . CE - 0 2

L 2 9,  P 9-  1 2351- 1 CCD- 631 1 . 7 7 * 0 . 2 2 6  00 7 4 . 1 2CC 2 .  CE-01
2 2 632 1 . 0 4 * 0 . 1 8 6  00 5 2 . 0 20C 2 .  5E-01
3 3 633 2 . 4 7 * 0 . 2 1 6  00 7 2 . 6 2CC 3 .  CE-01
k 4 634 1 . 7 0 * 0 . 7 0 6 - 0 1 6 2 . 8 2CC CA 1.  CE CO
5 5 CCF- 635 8 . 0 0 * 6 . 0 0 6 - 0 2 6 1 . C 2CC CA 1 . CE CO

L 2 9 , P 1 7 - 1 2 352 - 1 CCD- 636 4 . 0 0 * 4 . 0 0 6 - 0 2 7 4 . 7 4CC CA 6 .  C6-03
2 2 637 3 . 0 0 * 7 . 0 0 6 - 0 2 4 8 . 4 4CC CA 1.  CE 00
3 3 638 3 . 0 0 * 4 . 0 0 6 - 0 2 5 9 . C 4CC CA 1.  CE CO
k 4 639 3 . 0 0 * 3 . 0 0 6 - 0 2 6 5 . 4 4CC CA 1 . CE 00
5 5 CCF- 640 0 . 0 0 * 0 . 0 7  6 00 6 6 . 1 2CC CA 0 . CE 00

L 3 0 . P 2 1 - 1 2349 - 1 CCD- 621 1 . 8 0 * 1 . 2 0 6 - 0 1 3 9 .  1 ICC CA 1 . CE 00
2 2 622 3 . 0 0 * 6 . 0 0 6 - 0 2 7 6 . 4 ICC CA 1 . CE CO
3 3 623 2 . 5 0 * 1 . 3 0 6 - 0 1 4 7 . 4 2CC CA 1 . CE 00
k 4 624 5 . 0 0 * 5 . 0 0 6 - 0 2 8 6 . 7 20C CA 1.  CE-02
5 5 CCF- 625 1 . 3 0 * 0 . 0 0 6 - 0 1 8 2 . C ICC CA 1.  CE-02

L 3 1 , P9 4C18 CTA-1270 8 . 7 9 * 0 . 7 1 6  00 8 2 . 2 2CC 1.C6-C2
L 1 ,P1 4C26 1575 9 . 6 8 * 0 .  166 03 1 1 . 5 8 4 . 7 4C 6 .  CE-01
L l , P l 2 3 6 6 - A CCD-2ia6 7 . 4 9 * 0 . 2 8 6  02 1 . 39 2 5 . 1 4C 2 .  46 00
L I , P I - 3 3 2118 2 . 0 1 * 2 . 0 1 6 - 0 1 5 . 4 7 7 6 . 8 6C 5 .  CE-02

4 4 2119 5 . 5 7  * 0 . 3 2 6  00 1 . 59 6 1.^ 2CC 1 . 4E CO
5 5 CCF-2120 1 . 2 5 * 1 . 2 5 6 - 0 1 0 . 5 7 4 8 2 . 6 6C 1 .  26-01

L4 , P5 4C23 CTA-1574 3 . 1 4 * 1 . 1 1 6 - 0 1 6 3 . 8 2CC 1 . CE 01
L T, Pl 4C15 1572 1 . 4 9 * 2 . 2 3 6 - 0 1 0 . 208 2 8 . 1 ICC 1 . CE 01
L 1 3 , PI 4CC7 1570 6 . 3 7 * 0 . 3 7 6  00 0 . 257 2 8 . 2 5CC 8 . CE CO
L 1 3,P 17 4CC9 1571 - 0 . 9 9 * 1 . 9 8 6 - 0 1 0 . 193 2 8 . 6 ICC 1.  CE 01
I- I 9 , P 1 7 4131 1576 4 . 2 0 * 3 .  156- 01 0 . 123 2 7 . C ICC 1.  CE 01
L 2 2 , P 5 4C04 1568 4 . 0 9  *1.  59 6 - 0 1 0 .454 5 1 . 8 2CC 1.  CE 01

C>.



TABLE E .3 (CONTINUED)

ARC

BBAL

MGB

LOCATION TLW 
COLLEC TION 

NO.

TLW 
ANALYSI S

NG.

FU-239 , 240
ACTIVITY

(DPM

URAN lUM 
(HICRO 
GRAMS )

Y I ELD
t R=R6 
WORK I

COUNT
TIME

ANAL /MON

L 2 2 . P 2 I 4CC6 CTA-1569 3 . 1 0 * 0 . 2 2 6 00 0 . 2 1 9 4 1 . 6 5CC 3 . 1 6  01
L 23 , P21 4C20 1573 3 . 8 0 * 1 . 1 9 6 -01 0 . 1 1 8 4 9 . 7 2CC 1 . CE 01

5- 5 NONE C SF-1980 7 . 4 0 * 0 . 2 3 6 04 1 5 8 . 2 7 . 2 3C 7 . CE CO
t 1981 1 . 4 4 * 0 . 0 4 6 05 6 6 8 . 2 6 . £ 3C 4 . £E 00
1 1982 7 . 0 9 * 0 .  19 6 04 9 5 . 3  * 4 1 . 6 2C 4. 6E 00
£ 1983 3 . 6 7 * 0 .  116 04 7 4 . 1 15 . 9 6C 3.6E 00
S 1984 5 . 0 5 * 0 . 1 3 6 03 1 4 3 . 2 7 . 4 6C 9 .  CE-01
10 1985 7 . 8 6 * 0 . 2 5 6 03 1 4 . 3 2 8 . 1 4C 9 .  CE-01
11 1986 1 . 7 5 * 0 . 0 3 6 04 16 . 1 6 6 . 2 2C 3 .  EE-01

U - 5 2001 4 . 1 1 * 0 . 1 3 6 05 3 8 3 , 2 3 . C 4C 8.C6 00
6 2002 1 . 5 6 * 0 . 0 4 6 05 2 6 1 . 2 6 . 1 4C 7.  £6 00
7 2003 5 . 7 9 * 0 .  16 6 04 2 2 0 . 4 2 . 2 2C 5.  CE 00
3 2004 1 . 9 2 * 0 . 0 5 6 04 19 .4 1 4 . 0 9C 3.2E CO
9 2005 1 . 2 7 * 0 . 0 3 6 03 0 . 4 4 9 5 9 . 2 4C 4 . 2 6  01
IC 2006 4 . 7 8 * 0 .  176 03 0 . 683 5 1 . C 2C 1 .  76 00
I I 2007 2 . 3 1 * 0 . 0 4 6 04 9 9 7 . 3 2 . 0 ICC 6 .  36-01

OM-Cl-1 2 2 7 7 - 1 CCD- 511 8 . 4 9 * 0 . 2 5 6 02 7 6 . 5 20 3 . 6 6  00
2 2 512 4 . 9 8 * 0 .  166 01 6 8 . 7 3CC 4 .  16 .’ 00
3 3 513 1 . 4 0 * 0 . 0 4 6 02 8 2 . 7 ICC 3 . 4 6  CO
4 4 514 3 . 2 4 * 0 .  176 00 8 0 . 4 5CC CA 3 . CE 00
5 5 CCF- 515 8 . 6 5 * 0 . 3 2 6 00 6 9 . 3 5CC CA 8.C6 00

C2-I 2 2 7 9 - 1 CCD- 521 7 . 3 2 * 0 . 2 3 6 02 7 6 . 6 2C 5 . 1 6  00
2 2 522 1 . 1 2 * 0 . 0 3 6 02 8 2 . C 2CC 3.  56 00
3 3 523 4 . 1 6 * 0 . 1 5 6 01 6 7 . 6 2CC 2 . 6 6  CO
4 4 524 1 . 0 1 * 0 . 0 3 6 01 7 9 . 2 4CC 6 .  36-01
5 5 CCF- 525 1 . 7 4  10 . 0 5 6 01 7 4 . 6 5CC 4 . CE CO

C3- I 2 2 7 4 - 1 CCD- 496 4 . 7 5 * 0 .  156 02 6 6 . 1 2C 3 . 3 6  CO
2 2 497 7 . 3  0 * 0 . 2 6  6 01 6 1 . 9 200 3 . CE 00
3 3 498 1 . 5 9 + 0 . 0 7 6 01 6 2 . 6 2CC 1 . CE 00

» NEW DATA THIS REPORT



TABLE E.3 (CONTINUED)

i

ARC LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSI S

NC-

FU- 239 , 240
ACTIVITY

(DPMI

URANIUM 
(MICRO 
GRAMS 5

Y lELC 
I R=RE
WORK 1

COUNT
TIME

ANAL /MON

MOB DM-€ 3 - 4 2 2 7 4 - 4 CCD- 499 3 . 4 0 + 1 .  lOE-01 5 2 . 5 20C CA 2 .  CE-02
5 5 CCF- 500 8 . 0 0 + 8 . 0 0 E - 0 2 5 2 . 4 2GC CA 2 .  CE-02

C4-1 2 2 7 8 - 1 CCD- 516 4 . 5 1 4 0 . 0 0 E  02 7 5 . 6 2C 2 . 4E 00
2 2 517 1 . 8 2 4 0 . 12E 01 2 6 . 8 2CC 4. 5E 00
3 3 518 3 . 3 1 4 0 . 0 8 E  02 7 7 . 2 ICC 5 .  IE 00
4 4 5 1 9 5 . 8 0 4 0 . 7 0 E - 0 1 6 6 . 8 5CC CA 1 . CE 00
5 5 CCF- 520 4 . 7 7 4 0 . 79E 00 5 2 . 2 5CC CA 4 . CE 00

€ 5 - 1 2 2 7 5 - 1 CCD- 501 7 . 4 2 4 0 . 22E 02 7 8 . 6 2C 2 . 2E CO
2 2 502 2 . 2 6 4 0 . 0 6 E  02 8 0 . 1 IOC 3. 6E 00
3 3 503 1 . 6 7 4 0 . 0 5 E  02 7 5 . 2 ICC 3. 9E 00
4 4 504 6 . 8 0 4 1 .  lOE-01 8 1 . 6 2CC CA 1 . CE 00
5 5 CCF- 505 1 . 3 0 4 0 . 6 0 E - 0 1 5 9 . 2 s e e CA 1 .  CE CO

c e - i 2 2 8 0 - 1 CCD- 526 8 . 7 1 4 0 . 2 5 E  02 8 2 . 1 2C 3 . 5E 00
2 2 527 3 . 3 6 4 0 . 12E 01 2 5 . 2 6CC 4 .  2E O M
3 3 528 8 . 7 0 4 0 . 30E 01 6 2 . C 2CC 4 . 2E 0(F
4 4 529 7 . 7 4 4 0 . 4 1 E  00 4 0 . 1 4CC 6 .  CE-01
5 • 5 CCF- 530 2 . 7 0  40 . 8 0 E- 0 1 4 5 . 0 50C CA 1 . CE 00

C7-1 2 2 7 6 - 1 CCD- 506 7 . 0 0 4 0 . 22E 02 7 6 . 7 2C 3,  2E 00
2 2 507 4 . 4 1 4 0 . 1 3 E  02 7 4 . 2 2C 4 .  4E 00
3 3 508 1 . 5 2 4 0 . 0 5 E  02 6 6 . C ICC 3 . 2E CO
4 4 509 5 . 5 0 4 0 . 8 0 E - 0 1 5 2 . 4 5CC CA 1.  CE-01
5 5 CCF- 510 8 . 5 0 4 0 . 9 0 E - 0 1 6 2 . 2 4CC CA 4 .  CE-02

1 7 - 1 3 2 1 1 - 1 CAD- 940 5 . 1 4 4 0 . 13E 03 7 2 . 0 2C 2 . 7 E  00
2 2 941 6 . 7 6 4 0 . 2 1 E  01 8 0 . 4 2CC 1.4E CO
3 3 942 2 . 1 0 4 0 . 0 9 E  01 6 9 . 6 2CC l . CE 00
6 6 943 1 . 3 6 4 0 .  14E 00 6 9 . 2 2CC 6 .  EE-01
7 7 CAF- 944 1 . 0 5 4 0 . 13E 00 7 4 . 7 3CC 4 .  CE-02

1 8 - 1 3 2 1 2 - 1 CAD- 945 1 . 2 7 4 0 . 0 3 E  03 7 9 . 6 2C 3 . 5 E  CO
2 2 946 5 . 2 0 4 0 . 35E 00 6 4 . 0 2CC 5 , EG-01

' V.



TABLE E .3 (CONTINUED)

ARC

MOB

LOCATION TLW TLW F U - 2 3 9 ,240 URANIUM Y lELC COUNT ANAL /HON
COLLECT! ON ANALYSI S ACTIVITY (MICRO (R=RE TIME

NO. NO. (0PM) GRAMS) WORK I

DM- 18-3 3 2 1 2 - 3 CAD- 947 3 . 0 3 4 0 . 30E 00 4 6 . 3 20C CA 3.CE 00
4 A 948 1 . 2 0 4 2 . 4 0 E - 0 1 4 8 . 2 50 CA 1 . CE 00
6 6 949 1 . 7 0 4 3 . 4 0 E - 0 1 3 2 . 1 50 CA 2 .  CE-01
7 7 CAP- 950 1 , 4 0 4 1 . 0 0 6 - 0 1 8 2 . 1 ICC CA 2 .  CE-02

DM-CEN 3S81 CTA-1261 1 . 1 4 4 0 . 0 4 E  01 7 4 . 9 300 1.4E 00
DP- 12 2 2 7 2 - A CCD-2182 1 . 4 3 + 0 . 0 4 E  03 2 3 . 3 * 2 3 . 6 50 1.  EE 00

3 3 2112 8 . 7 0 4 0 . 27E 01 0 . 2 4 3 8 1 . 2 100 3 . 6E 00 ■Sk*
4 4 2113 5 . 0 8 4 0 . 16E 01 6 . 0 2 8 2 . 6 200 1 . 6E 00
5 5 CCF-2114 8 . 2 0 4 1 . 07E- 01 0 . 7 5 9 7 1 . 5 300 9 .  CE-02

CMR-BIA 9708 CVS-1469 7 . 2 9 4 0 . 5 8 E  00 3 1 . 2 200
BIB 1470 1 . 5 3 4 0 . 0 4 E  01 8 2 . 9 500

*8 2A 1471 2 . 7 8 4 0 . 2 2 E  00 7 2 . 0 200
B2B 1472 8 . 0 1 4 0 . 5 1 E  00 4 4 . 7 200
B3A 1473 7 . 3 9 4 1 . 0 2 E - 0 1 2 6 . 0 600 f8M»
B3B 1474 8 . 4 9 4 0 . 4 3 E  00 16 . 2 1000
BIA 9722 2104 2 . 1 0 4 0 . 0 6 E  04 1 6 . 4 ICO
BIB 2105 3 . 1 1 4 0 . 0 6 E 04 2 4 . 0 600
B2A 2106 2 . 8 5 4 0 .  19E 03 1 8 . 2R ICC 6 .  CE-02
B2B 2107 2 . 2 9 4 0 . 0 5 E  03 5 5 . 2 200
B3A 2 1 0 8 1 . 1 6 4 0 . 0 3 E  03 4 4 . 6 200
B3B 2109 1 . 3 4 4 0 . 03E 03 4 7 . 5 200

>-B3~5 NONE CSF-1973 7 . 9 8 4 0 . 4 9 E  01 5 8 . 0  * 3 9 . 2 200 1. 4E 00
6 1974 9 . 8 6 4 0 . 4 0 E  01 3 1 . 5 7 2 . 6 300 8 .  CE-01
1 1975 2 . 6 2 4 0 . 0 8 E  02 19 .5 2 8 . 6 200 3 . CE 00
a 1976 I . 8 2  40 . 06E 03 17 . 6 2 4 . 5 60 2 . EE 01
5 1977 2 . 3 3 4 0 . 0 7 E  02 2 3 . 5 2 6 . 2 500 5 . EE 00
10 1978 1 . 5 7  40 .04E 02 0 . 9 5 4 8 2 . 5 200 3.2E 00
11 1979 5 . 0 6 4 0 .  14E 02 10 .7 8 2 . 6 100 3.  5E 00

NEW DATA THIS REPORT



TABLE E .4  RADIOCHEMICAL ANALYSIS OF ROLLER COASTER PHYSICAL SAMPLES, CLEAN SLATE HI

ARC LOCATION ILW TLW FU- 239 , 240 URANIUM YIELD COUNT ANAL /MON

O
Oz

to
o

GZ

COLLECTION
NO.

ANALYSI S 
NO.

ACTIVITY
(DFM)

(MICRO 
GRAMS 1

CR=RE 
WORK 1

TIME

T A - C l - 1 52 5 9 - 1 CCD- 905 1 . 1 7 4 0 . 0 3 E 06 8 6 . 1 2C 8 .  BE 01
2 2 906 1 . 8 9 4 0 . 0 5 E 06 6 8 . 3 2C 2 .9E 01
3 3 907 3 . 6 7 * 0 . 25E 05 6 2 . C 1C 6 .5 E 01
4 4 908 2 . 8 4 * 0 . 0 6 E 03 7 2 . 5 2C 1.2E 01
5 5 CCF- 909 3 . 8 9 4 0 . 0 9 E 02 5 6 . IR 5CC 4 .2E 01

T A- C2- 1 52 5 8 -1 CCD- 900 1 . 6 0 * 0 . 0 4 E 06 7 4 2 . 7 6 . 4 2C l .C E 01
2 2 901 1 . 4 9 + 0 . 0 4 E 06 9 5 5 . 7 6 . 4 20 l . E E 01
3 3 902 1 . 7 5 * 0 . 0 4 E 05 5 5 . 2 6 7 . C 20 1 .2E 01
4 4 903 4 . 9 7 * 0 . 13E 03 2 . 1 0 6 6 . 8 20 8.CE 00
5 5 CCF- 904 5 . 9 7 * 0 .  18E 01 0 . 2 9 2 6 4 . 9 300 4 .6 E 00

TB-C2-1 5 2 5 6 - 1 CCD- 895 2 . 2 5 * 0 . 0 5 E 05 7 4 . 5 20 2 . 2 6 01
2 2 896 6 . 6 0 * 0 . 13E 04 8 2 . 7 10 l i S E OU
3 3 897 9 . 6 6 * 0 .  lOE 03 7 8 . 2 20 1 .7E w
4 4 8 98 5 . 9 0 * 0 .  17 E 02 7 3 . 8 100 1 .2E 01
5 5 CCF-  899 7 . 5 0 * 0 . 2 4 E 00 7 2 . 4 700 8 .  2E- 01

BC-C3 5172 CTD-1294 1 . 4 9 * 0 . 0 7 E 01 7 9 . 0 ICO 3 . 2 E - 01
C6-1 4 9 9 7 - 1 CAD-1041 4 . 3 0 * 0 . 13E 02 7 4 . 0 100 9 .  BE 00

2 2 1042 1 . 7 0 * 0 . 0 S E 01 7 0 . 6 200 2 .4 E 00
3 3 1043 2 . 8 7 * 0 . 0 8 E 02 8 0 . 2 300 7 .2 E 01
4 4 1044 1 . 0 4 * 0 . 0 8 E 00 6 0 . 2 900 5 . 2 E - 01
fe 6 1045 3 . 7 2 * 0 . 0 8 E 02 6 6 . 9 50 2 .  6E 00
7 7 CA F-1046 7 . 6 0 * 1 . 0 0 E - -01 9 3 . 2 200 CA 7 . 6 E - 01

C7 5173 CTD-1295 1 . 0 6 * 0 .  10 E 00 6 7 . 0 500 2 .  lE- 01
C9 5175 1296 6 . 3 6 * 0 . 2 3 E 01 7 9 . 1 90 l .C E 00
1 0 - 1 4 9 9 2 - 1 CAD-1011 5 . 0 0 * 5 . 0 0 E - -02 6 0 . 5 300 1 .  CE 00

2 2 1012 2 . 8 1 * 0 . 2 3 E 00 7 6 . 7 200 2 .  EE 00
3 3 1013 2 . 1 0 * 0 . 8 0 6 - -01 9 1 . 8 200 CA 2 .  lE- 01
4 4 1014 9 . 3 7 * 0 . 3 4 E 00 2 6 . 4 1300 CA 9.CE 00
6 6 1015 5 . 0 0 * 6 . 0 0 E - -02 6 1 . 1 300 l .C E 00

I  f  fV% 
I J  X

1 .



TABLE E .4  (CONTINUED)

ARC

CZ

LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSIS

NO.

F U -2 3 9 ,2 4 0
ACTIVITY

(DPF)

URAN lUM
(MICRO 
GRAMSi

YIELC
IR*R£  
WORK )

COUNT
TIME

ANAL/MON

BC- IC-7 4 S 9 2 - 7 CA F-10 I6 0 . 3 0 4 1 . 2 0 E - 0 1 4 1 . 8 2CC 8 .  CE-02
13 5177 CTO-1298 6 . 7 9 * 0 . 2 5 E 01 7 3 . 5 90 I .  IE 00

BC-C6 8165-A CDS-1399 2 . 4 5 + 0 . 0 7 E 06 4 8 . 6 20 4.CE 00
10 1400 2 . 5 1 + 0 . 0 7 E 03 5 3 . 1 20 3 . 2 E - 0 I

BE-C4 1398 3 . 7 9 + 0 . 0 7 E 04 7 9 . 9 20 2 . 2 6 00
BH-CO 1401 6 . 6 5 + 0 . 2 1 E 03 4 4 . 5 20 6 .  06-01

02 1402 3 . 4  7 * 0 .  09 E 06 6 4 . 0 20 4 .  IE 00
04 1403 2 . 4 2 + 0 . 0 5 E 08 8 0 . 2 20 5 .5E 00
12 1404 2 . 0 6 + 0 . 0 4 E 07 8 2 . 2 20 8 .  CE CO

B I - C l 5168 CTD-1292 3 . 1 1 4 0 . 0 8 E 0 4 7 5 . 8 20 4 .  IE 00
C l - 1 4 9 9 6 - 1 CAD-1035 2 . 4 0 * 1 . 0 0 E - 0 l 7 2 . 9 200 2 . 5 E - 0 1

2 2 1036 9 . 7 0 * 1 . 0 0 E - 0 l 5 2 . 0 500 1 . lE -01
3 3 1037 3 . 7 5 + 0 . 2 7 E 00 7 0 . 9 200 3 .  EE 00
4 4 1038 1 . 2 4 * 0 .  14E 00 7 7 . 2 200 CA 1.2E 00
6 6 1039 4 . 5 6 * 0 . 30E 00 7 4 . 6 200 1 .  16 00
7 7 CAF-1040 4 . 8 0 * 0 . 16E 01 7 5 . 5 200 1 .6E 01

C2-1 4 9 8 1 - 1 CCD- 830 5 , 7 2 * 0 . 1 0 E 03 64 .0 30 8.CE 00
2 2 831 1 , 6 2 * 0 . 0 4 E 02 7 7 . 9 100 2 .  CE 00
3 3 832 3 . 1 2 * 0 . 0 7 E 02 7 7 .1 ICO 3 .  EE 00
4 4 833 1 . 2 9 * 0 . 0 7 £ 01 4 7 . 2 200 3 . 2 6 00
5 5 CCF- 834 2 . 0 6 + 0 . 2 8 E 00 2 4 . 4 200 CA 2.CE 00

C3-1 4 9 7 2 - 1 CCD- 825 2 . 6 1  * 0 .0 7 E 05 6 7 . 7 20 l .C E 01
2 2 826 1 . 3 8 * 0 . 0 3 E 05 6 6 . 2 20 8.4E 01
3 3 827 8 . 2 6 * 0 . 17E 0 4 7 9 , 5 10 l . E E 01
4 4 82 8 2 . 6 3 * 0 . 0 4 E 04 7 8 . 0 20 9 .  EE CO
5 5 CCF- 82 9 5 . 2 5 * 0 . 2 2 6 01 4 8 . 2 200 2 . 4 6 00

€3-1 4 9 9 5 - 1 CAO-1029 5 . 8 3 * 0 .  16 E 05 3 6 9 . 6 0 . 4 20 8 .  CE 00
2 2 1030 8 . 5 6 * 0 , 2 4 6 03 4 . 8 3 6 4 . 2 20 8 . 2 E 00
3 3 1031 3 . 5 1 * 0 . 0 9 E 02 0 . 2 6 8 6 3 . 5 40 1 .  5E 00



TABLE E .4  (CONTINUED)

ARC LOCATION TLW TLW F U -239 ,240 uranium Y lELC COUNT ANAL/MON
COLLECTION ANALYSI S ACTIVITY (MICRO (R=RE TIME

NO. NO. (OFF) GRAMS) WORK )

GZ B I - C 3 - 4 4 9 9 5 - 4 CAD-1032 1 . 5 3 + 0 . 0 4 E  02 0 . 1 8 8 6 2 . 9 5C 1 . IE 00
6 6 1033 9 . 9 2 4 0 . 2 1 E  01 0 . 2 8 0 6 3 . 9 ICC 9 .  3E-01
? 7 CAF-1034 4 . 9 8 + 0 .  18E 01 0 . 4 6 2 6 1 . 0 20C 1 . 9 E  00

C5 5170 CTD-1293 2 . 1 4 + 0 . 0 7 E  06 1 8 8 . 5 3 . 8 2C 3 .7 E  01
11 5176 1297 6 . 7 3 + 0 . 14E 04 7 6 . 6 2C 1 .2 E  00
1 3 - 1 4 9 83 -1 CCD- 840 5 . 7 7 + 0 . 13E 03 7 0 . 9 2C 4 .2 E  00

2 2 841 7 . 2 0 + 0 . 23E 02 6 4 . 0 2C 3 . IE 00
3 3 842 3 . 3 0 + 0 . 0 8 E  02 6 2 . 2 4C 3 . IE 00
4 4 843 3 . 6 1 +0 .09E 02 6 0 . 6 4C 3 .2 E  00
5 5 CCF-  844 6 . 0 0 + 0 . 1 6 E 01 8 0 . 7 ICC 5 . 2 E - 0 1

1 2 - 1 4 9 9 3 - 1 CAD-1017 1 . 5 6 + 0 . 0 4 E  04 7 1 . 6 2C 3 . CE 00
2 2 1018 1 . 4 5 + 0 . 0 4 E  03 5 7 . 9 2C 2 .4 E  00
3 3 1019 2 . 1 5 + 0 . 0 6 E  02 6 2 . 5 4C I . I E  00
4 4 1020 , 1 . 8 7 + 0 . 0 5 E 02 6 9 . 5 4C 1 .2 E  CO
6 6 1021 1 . 5 7 + 0 . 0 3 E  03 7 1 . 6 90 2 . IE 01
7 7 CAF-1022 6 . 3 7 + 0 . 22E 01 8 2 . 0 7C 9 .C E - 0 1

16- 1 4 994 -1 CAD-1023 9 . 3 8  + 0 . 15E 03 6 5 . 2 4C 4 .2 E  00
2 2 1024 1 . 8 9 + 0 . 0 5 E  02 6 0 . 9 ICC 2 . 3 E  60
3 3 1025 6 . 7 7 + 0 . 0 8 E  01 7 2 . 9 lOOC 1 .6 E  00
4 4 1026 2 . 2 3 + 0 . 0 4 E  01 7 8 . 7 lOOC 7 . 4 E - 0 1
6 6 1027 1 . 5 1 + 0 . 0 6 E  01 7 5 . 3 3CC 9 .  CE-01
7 7 CAF-1028 6 . 5 5 + 0 . 2 6 E 00 7 4 . 5 5CC 6 .  6E 00

17 5180 C TO-1301 2 . 5 7 + 0 . 0 4 E  01 7 2 . 3 120C 5.CE CO
1 8 - 1 4 9 6 9 - 1 CCD-1693 0 . 0 0 + 0 . 19E 00 5 8 . 1 5C l .C E  00

2 2 1694 9 . 9 8 + 1 . 6 5 E - 0 1 7 1 . 9 2CC 2 . 5 E - 0 1
3 3 1695 1 . 1 9 + 0 . 0 3 E  01 8 1 . 7 5CC 1 .2 E  01
4 4 1696 2 .0 2  +0. 3SE-01 7 5 . 7 500
5 5 CCF-1697 3 . 2 3 + 0 . 8 1 E - 0 1 5 8 . 5R 200 2 .  CE-02

BK-CC 8165-A COS-1405 1 . 2 1 + 0 . 0 3 E  06 8 1 . 7 20 2 . 5 6  00

1



TABLE E.4 (CONTINUED)

GZ

LOCATION TLW TLW PU- 2 3 9 , 2 4 0 URANIUM Y lELC COUNT ANAL /MON
COLLECTION ANALYSI S ACTIVITY ICRQ ( R=RE TIME

NO. NO. (DPP) GRAMS I WORK)
•

BK-C2 8 1 6 5 - A C0S-1A06 5 . 0 8 4 0 . H E 07 8 2 . C 2C l .EE 01
CA 1407 6 . 0 4 + 0 . 14E 06 A8.C 3C 1.4E 01
12 1A08 5 . 6  9 + 0 . 1 7 E 06 £ 4 . 2 2C 5.4E CO
lA 1A09 6 . 9 7 * 0 .  16E 05 7 2 . 7 2C 2 .  IE 00

8M-C3 8153 1358 3 .  5 9 + 0 .  05 E 07 8 4 . 1 6C 5.5E 01
CA 1359 3 . 5 8 + 0 . 0 8 E 06 8 4 . 7 2C 2.CE 01
CA-1 A968-1 CCD- 820 5 . 0 5 + 0 . 0 9 E 03 7 2 . 6 3C 6 .  7E 00

2 2 821 3 . 7 0 + 0 . 0 7 E 03 6 7 . 2 3C 6 .  EE 00
3 3 822 1 . 8 9 + 0 . 0 3 E 03 6 7 . 2 3C 6 .  EE CO
A A 823 6 . 7 1 + 0 .  14 E 02 8 3 . 2 3C 7.  2E 00
5 5 CCF- 824 1 . 8 5 + 0 . 0 8 E 01 6 8 . 9 2CC 2. CE GO

CA-1 AS89-1 CAD-1005 2 . 1 0 + 0 . 0 5 E 03 7 4 . 8 2C 1.3E 00
2 2 1006 3 . 7 4 + 0 . 0 9 E 02 7 0 . 2 AC l .CE 00
6 6 1009 5 . 1 7 + 0 .  18 E 01 7 2 . 2 ICC 8 . 2 E- 01
7 7 CAF-lOlO 4 . 4 8 + 0 . 13E 01 7 8 . 4 ICC 2 .  £E- 01

C5 8153 CDS-1360 6 . 6 1  +0.  16 c 05 3 0 . 9 AC 1.2E 01
C6 A987-A CAO-2201 4 . 4 9 + 0 .  16 E 02 2, 54* AO.6 3C 7 . 4 E- 01
C6 8153 COS-1361 1 . 3 3 + 0 . 0 2 E 06 7 5 . 4 AC 6 .  6E 00
C6-1 A982-1 CCD- 835 6 . 9 7 + 0 . 16E 03 7 0 . 1 2C 6.CE CO

2 2 836 2 . 7 3 + 0 . 0 6 E 03 7 6 . 1 2C 7.CE 00
3 3 837 1 . 3 0 + 0 . 0 3 E 0 3 6 4 . 9 2C 7.6E 00
A A 838 2 . 3 6 + 0 . 0 5 E 03 7 0 . 6 2C 7.  £E 00
5 5 CCF- 839 7 . 7 6 + 0 . 2 8 E 01 6 2 . 6 ec l .CE cc

C6-3 4 9 8 7 - 3 CAO-2150 1 . 0 6 + 0 . 0 3 E 02 0 . 0 2 5 0 6 4 . 6 20C 2.9E 00
A A 2151 1 .  88 + 0 .  07 E 01 0 . 5 7 7 6 2 . 7 2CC 1.  IE 00
6 fc 2152 1 . 7 8 +0.05E 01 0 . 140 6 9 . 8 5CC A. AE CO
7 7 CAF-2153 8 . 5 0 + 0 .  28E 00 1 . 3 6 7 8 . 6 5CC 2 .  IE CO

C7 518A CTA-2203 7 . 5 7 + 0 . 2 4 E 02 4 , 27* 2 3 . 6 5C
Cl 8153 COS-1362 7 . 5  5 + 0 . 1 8  E OS 6 8 . 8 2C 6 .  £E 00

*New data this report



TABLE E .4  (CONTINUED)

ARC ATION TLW
COLLECTION

NO.

TLW 
ANALYSI S 

NO.

FU-2 3 9 ,240  
ACTIVITY 

IDFF)

URANIUM 
(KICRO 
GRAMS )

Y lELC 
( R=RE 
WORK )

COUNT
TIME

ANAL /MON

C8 8153 CDS-1363 7 . 7 2 4 0 . 19E 05 6 3 . 4 2C 6 .  9E CO
C8-I 4 984- 1 CCD- 845 4 . 2 9 4 0 .  lOE 03 8 0 . 6 2C 4 .  5E 00

2 2 846 1 . 1 6 4 0 . 2 8 E 02 7 3 . 4 2C 4.CE 00
3 3 847 4 . 2 7 4 0 . 15E 02 6 2 . 6 2C 4 .  EE CO
4 4 848 7 . 4 6 4 0 . 20E 02 7 4 . 2 2C 5.  IE CO
5 5 CCF- 84 9 1 . 2 4 4 0 . 0 3 E 02 7 8 . 2 2CC 2 .  5E 00

0 8 - I 4 9 8 6 - 1 CAD- 999 2 . 6 9 4 0 . 0 9 E 01 7 1 . 6 2CC 7.  CE-■02
2 2 1000 3 . 6 4 4 0 .  14E 01 6 9 . C ICC 5.  CE- Cl
3 3 1001 6 . 3 2 4 0 . 2 3 E 01 7 1 . 2 ICC 9 . 2 E- 01
4 4 1002 1 . 5 0 4 0 . 0 5 E 02 8 7 . 8 IOC 5.  CE 00
6 6 1003 1 . 0 5 4 0 . 0 3 E 03 7 1 . 6 2CC 1.  2E 02
7 7 CAF-1004 1 . 4 9 4 0 . 0 5 E 01 2 7 . 7 9CC 9 .  3E- 01

C9 5182 CTD-1302 2 . I 2 4 0 . 0 5 E 03 7 5 . 3 2C 1 .  IE 00
C9 8153 CDS-1364 6 . 6 9 4 0 .  16E 05 6 8 . 6 2C 1.6E 01
10 4 973 - A CCD-2199 2 . 0 0 4 0 . 0 3 E 03 4 . 4 5 * 5 5 . 5 5C 1.  IE 00
10 8153 CDS-I365 8 . 9 6 4 0 . 13E 05 7 7 . 7 4C 6 .  CE CC
10- 3 4 973 - 3 CCD-2139 3 . 1 3 4 0 . 0 7 E 02 1 . 7 7 8 1 . 3 2CC 4 .  CE 00

4 4 2140 2 . 8 6 4 0 . 0 8 E 02 6 . 0 8 7 6 . 7 ICC 7 .  7E 00
5 5 CCF-2141 1 . 7 3 4 0 . 0 7 E 01 0 . 6 3 7 6 1 . 1 2CC 7 . 9 E - 01

11 5178 CTD-1299 1 . 3 4 4 0 . 0 3 E 04 8 3 . 6 2C 2 .  9E CO
11 8153 CDS-1366 1 . 9 5 4 0 . 0 6 E 06 4 0 . 6 2C 3 .  6E CO
12-1 4 9 6 7 - 1 CCD- 815 6 . 0 8 4 0 . 1 0  E 03 7 7 . 9 3C 4 .  7E 00

2 2 816 1 . 1 5 4 0 . 0 2 E 03 6 7.'7 3C 3 .  EE 00
3 3 817 1 . 4 0 4 0 . 0 2 E 03 6 6 . 8 4C 4 .  IE CC
4 4 818 1 . 2 7 4 0 . 0 2 E 03 7 6 . 7 4C 6 .  CE 00
5 5 CCF- 819 4 . 6 8 4 0 . 2 2 E 01 3 5 . 6 2CC 2 .  IE 00

13 5179 CTD-1300 3 . 2 5 4 0 . 0 7 E 04 7 6 . 9 2C 4.2E 00
13 8153 CDS-1368 3 . 5 0 4 0 . 0 7 E 06 3 5 . 4 5C 4 .  IE cc
14 1369 7 . 7 5 4 0 . 1 7 E 05 8 0 . 0 2C 2. 5E 00

GZ

y .

-  «■

♦New data this report
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TABLE E .4 (CONTINUED)

ARC LOCATION TLW TLW F U - 2 3 9 ,2 4 0
COLLECTION ANALYSI S ACTIVITY

NO. NO. (DFM

GZ CM-C9.C 81 5 3 C D S -1 3 8 2 6 . 8 8 4 0 . 16E 05
C 9 . 2 138 3 2 . 1 6 4 0 . 0 3 E 05
C 9 . 3 1 3 8 4 1 . 3 5 4 0 . 0 3 E 0 5
C 9 .4 13 8 5 3 . 8 1 4 0 . 0 9  E 05
1 1 . C 1 3 8 6 5 . 0 2 4 0 . 12E 05
1 1 .  1 1 3 8 7 5 . 2 0 4 0 . 13E 05
1 1 . 2 1 3 8 8 3 . 2 I 4 0 . 0 4 E 05
1 1 . 3 1 3 8 9 1 . 6 2 4 0 . 0 3 E 05
1 1 . 4 1 3 9 0 4 . 8 1 4 0 . 1 4 E 04
1 3 . 0 1391 6 . 0 0  4 0 .  17E 0 3

C 0 - C 3 . 4 8152 1 3 1 6 3 . 0 7 4 0 . 06E 06
C 5 .1 13 1 7 2 . 3 9 4 0 . 0 6 E 07
0 5 . 2 13 1 8 4 . 9 8 4 0 . 13E 06
0 5 . 3 1 3 1 9 3 . 0 0 4 0 . 0 7 E 06
0 5 . 4 1 3 2 0 1 . 4 6 4 0 . 0 4 E 06
0 7 . 0 1321 5 . 9 6 4 0 .  13E 05
0 7 . 1 1322 3 . 3 1 4 0 . 0 8 E 05
0 7 . 2 1323 3 . 6 0 4 0 . 0 9 E 05
0 7 . 3 1 3 2 4 2 . 9 9 4 0 . 0 5 E 05
0 7 . 4 1 3 2 5 2 . 1 2 4 0 . 0 6 E 05
C9.C-A 1 3 2 6 1 . 3 3 4 0 . 0 2 E 05
C9.C-B 1 3 2 7 1 . 2 3 4 0 . 0 2 E 05
0 9 . 1 1 3 2 8 1 . 4 3 4 0 . 0 3 E 05
0 9 . 2 1 3 2 9 1 . 6 0 4 0 . 04E 05
0 9 . 3 1 3 3 0 1 . 1 5 4 0 . 0 2 E 05
0 9 . 4 1331 1 . 9 0 4 0 . 0 5 E 05
1 1 . 0 13 3 2 1 . 7 4 4 0 . 0 4 E 05
1 1 . I 133 3 1 . 4 2 4 0 . 0 2 E 05
1 1 . 2 1 3 3 4 9 . 1 6 4 0 . 26E 04

URfiNIUM 
(K ICRO 
GR/MS )

Y lELC 
{ R=RE 
WORK )

COUNT
TIKE

ANM /MON

6 8 . 2 2C 3 .  EE 00
8 1 . 4 4C
5 2 . 2 2C 1 .2 E 00
6 5 . C 2C 2 .  IE 00
6 0 . 3 2C 2 .  9E 00
5 9 . 9 2C 3 .  9E 00
7 5 . 7 6C 5 .  IE CC
6 8 . 5 2C 4 .  IE 00
5 2 . 7 2C 2 .  CE 00
5 5 . 9 2C 1 .  2E- 01
7 8 . 1 2C 5 .  IE CO
7 5 . 1 2C
5 8 . 8 2C 3 .  IE 00
6 5 . 5 2C 2 .  7E 00
4 2 . 9 2C 2 . 2 E CO
7 6 . 1 2C 1 . 6 E 00
5 6 . 2 2C 1 . 7 E 00
5 8 . 5 2C 1 .  EE 00
7 2 . 8 2C 2 .  CE CO
4 9 . 8 2C 2 . 5 E 00
6 5 . 2 20 1 .  EE 00
6 4 . 6 20 1 .  7E 00
6 5 . 0 20 1 .  EE 00
2 7 . 4 40 1 .  9E 00
7 5 . 7 20 2 .  9E 00
2 0 . 0 20 1 .  7E 00
2 2 . 8 40 3 .  CE 00
6 0 . 4 40 2 .  IE 00
4 8 . 9 20 2 . 2 E 00



TABLE E .4 (CONTINUED)

ARC

GZ

LOCATION TLW TLW F U -2 39  , 2 4 0 URANIUM Y lELC COUNT ANAL /MON
COLLEC TION ANALYSI S ACTIVITY (MICRO IR=RE TIME

NO. NO. (DFM GRAMS) WORK J

CO- 1 1 . 3 8152 C D S -1 3 3 5 9 . 6 1 4 0 . 20E  0 4 5 1 . 1 4C 3 . 1 6  00
1 1 . 4 1 3 3 6 5 . 3 7 * 0 . 15E 0 4 7 2 . 2 2C 7 . 4 6 - 0 1
1 3 . 0 13 3 7 2 . 9 4 4 0 . 0 6 E  0 4 5 4 . 8 4C 1 . 3 6  00
1 3 . 1 1 3 3 8 2 . 1 7 4 0 . 0 6 E  0 4 4 0 . 5 2C 2.CE CO
1 3 . 2 1 3 3 9 7 . 7 2 4 0 . 2 1 E  0 3 1 9 . 5 6C 1 . 3 6  CO
1 3 . 3 1 3 4 0 2 . 5 0 + 0 . 0 8 E  0 3 3 1 . 9 3C 6 .  5E -01
1 5 . 0 1341 3 . 0 9 4 0 . 0 7 E  02 4 1 . 6 ICC 3 .  CE-01

OCC 51 6 0 CTD -1 2 8 6 2 . 6 9 4 0 . 0 8 E  05 2 2 1 . 6 3 . 6 2C 1 . 5 6  Cl
CC6-1 325 8 - 1 CAD- 951 1 . 8 2 * 0 . 0 5 E  05 6 6 . 8 2C 1 .  IE 01

2 2 952 1 . 2 5 4 0 . 0 3 E  0 4 7 2 . 2 2C 1 .  IE 01
3 3 95 3 6 . 2 0 + 0 . 13E 02 6 8 . 6 ICC 7 . 4 6  00
4 4 9 54 1 . 9 6 + Q . 0 6 E  02 8 1 . 5 ICC 4 . 5 6  00
6 6 955 1 . 2 3 4 0 . 0 4 E  0 2 3 0 . 8 2CC 2 . 4 6  00
7 7 CAP- 956 6 . 9 8 + 0 . 2 4 E  01 80 . 8 IOC 2 . CE 00

CC6-1 4 9 5 7 - 1 CCD- 770 1 . 7 0 + 0 . 0 4 E  0 4 7 2 . 9 2C 1 , IE 01
2 2 771 3 . 2 7 + 0 . 0 8 E  0 3 6 4 . 2 2C 1 .  26 01
3 3 772 1 . 1 4 + O . O l E  0 3 7 0 . 6 5C 7 . 1 6  00
4 4 773 4 . 7 8 * 0 . 13E 02 7 3 . 1 8C 5 .  IE 00
5 5 CCF- 77 4 1 . 9 4 + 0 . 0 9 E  01 4 6 . 2 2CC 1 . 5 6  00

012 5163 C TO-1 28 8 2 . 1 7 + 0 . 0 5 E 05 7 8 . 1 2C 1 . 4 6  01
0 1 8 - 1 3 2 9 9 - 1 CAD- 957 1 . 5 5 + 0 . 0 4 E  0 4 6 7 . 8 2C 5 . 5 6  CO

2 2 958 5 . 1 2 * 0 .  16E 0 2 7 1 . 6 2C 2 . C 6  00
3 3 9 59 1 . 4 4 + 0 . 0 5 E  02 6 5 . 7 4C 1 . 2 6  00
4 4 9 60 7 . 6 5 + 0 . 3 1 E  01 2 2 . 2 2CC 1 . 4 6  CO
6 6 961 5 . 7 2 * 0 . 2 0 6  01 6 4 . 0 2CC 2 .  CE CO
7 7 CAP- 962 3 . 2 5 * 0 .  l l E  0 1 7 8 . 8 20C 2 .  76 00

0 1 8 - 1 4 9 6 2 -  1 CCD- 795 4 . 1 7 * 0 . 0 8  6 0 3 6 5 . 1 3C 3 . 7 6  00
2 2 796 8 . 2 4 * 0 .  146  0 2 79 .4 3C 3 . 2 6  00
3 3 797 1 . 1 1  * 0 . 0 2 6  03 7 4 . 1 3C 6 , 9 6  00



TABLE E .4 (CONTINUED)

ARC LOCATION TLW TLW F U - 2 3 9 , 2 4 0 URANIUM YIELD COUNT ANAL /HON
COLLEC TION 

NO.
ANALYSI S

NO.
ACTIVITY

(DFM
(MICRO 
GRAMS 1

(R=RE 
WORK 1

TIME

0 1 8 - 4 4 5 6 2 - 4 CCD- 798 1 . 0 0 # 0 . 0 1 E 03 6 6 . 2 4C 5 .  76 00
5 5 CCF- 7 99 2 . 7 9 4 0 . 1 4 E 01 2 7 . 6 2CC 1 .  IE 00

0 2 0 - 1 4 5 6 3 - 1 CCD- 8 00 2 . 5 0 4 0 . 0 6 E 03 7 9 . 9 2C 3 .  5E 00
2 2 801 2 , 8 6 4 0 . 0 8 E 0 2 7 1 . 6 9C 4 . 2 6 CO
3 3 802 1 . 4 3 4 0 . 0 2 E 02 2 7 . 2 120C 2 .  76 00
4 4 803 2 . 8 6 4 0 .  H E 01 6 5 . 2 2CC 2 .  56 00
5 5 CCF- 804 2 . 0 2 4 0 .  10 E 01 3 4 . 9 20 0 2 .  26 00

020 4 9 7 4 - A CAO-2200 1 . 0 7 4 0 . 0 3 E 0 3 1 4 . 6 5 6 . 8 20 1 .  16 00
0 2 0 - 3 3 2 1 4 6 9 . 6 0 4 0 . 26E 01 0 . 0 1 0 0 7 2 . 9 2CC 1 . 2 6 00

4 4 2 1 4 7 4 . 5 9 4 0 .  H E 01 0 . 0 1 5 5 5 2 . 1 5CC 1 .  06 00
6 6 2 1 4 8 3 . 6 7 4 0 . 0 8 E 01 0 . 0 1 1 0 7 4 . 8 500 2 .  06 00
7 7 C A F -2 1 4 9 1 . 5 3 4 0 . 0 6 E 01 1 . 6 5 7 8 . 2 200 6 . 7 6 - 0 1

0 4 2 - 1 3 3 0 0 - 1 CAD- 963 1 . 6 6 4 0 . 0 4 E 03 6 6 . 5 20 I .  76 00
2 2 964 1 . 9 2 4 0 . 05E 0 2 6 8 . 7 40 I .  56 00
3 3 965 7 . 4  8 4 0 .  2 4 E 01 6 9 . 8 200 I .  66 00
4 4 966 5 . 1 2 4 0 .  17E 01 7 5 . 2 200 1 .  26 00
6 6 9 67 4 . 3 1 4 0 .  136 01 6 1 . 2 40 0 I .  56 00
7 7 CAF- 9 68 2 . 2 5 4 0 . 0 8 E 01 5 7 . 1 400 1 . 9 6 00

0 4 2 - 1 4 5 6 1 - 1 CCD- 7 9 0 6 . 0 2 4 0 .  17E 03 6 0 . 7 20 5 . 4 6 00
2 2 791 1 . 1 2 4 0 . 0 2 E 03 7 1 . 2 30 4 .  16 00
3 3 792 1 . 0 7  4 0 . 0 3 E 03 8 4 . 4 20 9 . 3 6 00
4 4 793 2 . 8 5 4 0 . 0 9 E 02 7 7 . 7 20 2 . 7 6 00
5 5 CCF- 794 1 . 5 9 4 0 .  H E 01 1 5 . 0 4 0 0 8 .  16- 01

0 48 5161 C TO -1 2 8 7 5 . 5 9 4 0 . 1 0 6 03 7 5 . 0 30 2 . 2 6 00
0 5 4 - 1 4 5 7 5 - 1 CAD- 9 6 9 1 . 1 1 4 0 . 0 9 6 03 6 1 . 2 200 2 .  56 00

2 2 9 7 0 1 . 1 5  4 0 . 0 3  6 02 5 9 . 0 200 1 . 4 6 00
3 3 971 9 . 4 1  4 0 . 2 2 6 01 7 1 . 3 200 1 . 2 6 00
4 4 972 4 . 3 7 4 0 .  186 01 5 2 . 7 200 1 . 2 6 00
6 6 973 4 . 6 9 4 0 . 166 01 1 7 . 5 100 0 2 .  IE 00

C ^ :



TABLE E .4  (CONTINUED)

ARC LOCATION TLW TLW F U - 2 3 9 , 2 4 0 URANIUM Y I6LC COUNT ANAL /MON
COLLEC I I  ON ANALYSI S ACTIVITY (MICRO ( R-RE TIME

NO. NO. IDPf') GRAMS ) WORK I

A 0 E 4 - 7 4 9 7 5 - 7 CAF- 97 4 2 . 2 2 T 0 . 0 9 E  01 1 7 . 2 lOOC 8 . 5 6 - 0 1
0 5 4 - 1 4 9 5 8 - 1 CCD- 775 2 . 4 8 4 0 . 0 6 E  0 3 7 1 . 9 2C 4 . 2E 00

2 2 776 8 . 4 1 4 0 . 2 4 E  0 2 6 6 . 8 2C 5 .  26 00
3 3 777 4 . 8 2 * 0 . 12E 0 2 7 7 . 2 ICC 6 . 8 6  00
4 4 778 3 . 8 1 t 0 . 2 0 E  01 2 4 . C 2CC 1 . 9 6  00
5 5 CCF- 779 l . 3 9 * 0 . 0 6 E  0 1 6 4 . 1 2CC I . 56 00

060 51 6 4 C T D -1 2 8 9 1 . 0 4 + 0 . 0 3 E  03 7 8 . 8 2C 2 .  36 00
0 6 6 - 1 4 9 5 9 - 1 CCD- 7 8 0 1 . 5 3 * 0 . 0 4 E 03 4 9 . 5 2C 3 .  56 00

2 2 781 2 . 9 5 * 0 . 0 8 6  02 8 2 . 2 IOC 4 .  86 00
3 3 782 5 . 8 7 * 0 . 2 6  6 0 1 5 0 . C 2CC 4 . 9 6  00
4 4 783 1 . 9 5 * 0 .  lOE 01 5 5 . 9 2CC 4 . 8 6  00
5 5 CCF- 78 4 9 . 0 9 * 0 . 4 6 6  00 8 8 . 8 2CC 7.  c e - o i

0 6 6 - 1 4 9 7 8 - 1 CAD- 987 4 . 3 9 * 0 . 1 5 6  02 7 2 . 8 2C 2 . 6 6  00
2 2 988 7 . 7 6 * 0 . 2 7 6  01 6 7 . 5 ICC 1 . 4 6  00
3 3 9 8 9 3 . 9 1 * 0 . 1 4 6  01 7 5 . 9 2CC 9 . C 6 - 0 1
4 4 9 9 0 2 . 7 0 * 0 . 16E 01 1 7 . C 4CC 1 .  16 00'
6 6 991 2 . 7 1 * 0 . 1 0 6  01 8 0 . 5 2CC 9 . 7 6 - 0 1
7 1 CAF- 992 1 . 3 8 * 0 . 0 9 6  0 1 2 0 . 7 4CC I . 26 00

072 51 6 7 C TD-1291 5 . 9 3 * 0 . 14E 0 3 7 8 . 1 2C 1 . 8 6  00
0 7 8 - 1 4 9 6 5 - 1 CCD- 805 1 . 5 4 * 0 . 0 3 6  0 3 4 6 . 8 4C 2 .  96 00

2 2 806 2 . 3 0 * 0 . 0 7 6  02 7 6 . 8 9C 3 . 4 6  00
3 3 80 7 9 . 3 6 * 0 . 2 6 6  0 1 6 6 . 6 2CC 3 .  36 00
4 4 808 1 . 3 4 * 0 . 0 2 6  02 7 4 . 1 2CC 2 . 6 6  00
d> 5 CCF- 809 1 . 9 6 * 0 . 0 6 6  01 7 2 . 6 4CC 1 .  C6 00

0 7 8 - 1 4 9 7 9 - 1 CAD- 993 1 , 2 6  * 0 . 0 4 6  03 7 2 . 8 9C 2 . IE 01
2 2 9 94 8 . 1 2 + 0 .  29 6 01 7 8 . 2 ICC I .  86 00
3 3 995 6 . 1 4 * 0 . 0 8  6 01 5 7 . 8 ICCC 1 .  16 00
4 4 996 3 . 2  5 + 0 . 0 4  6 01 7 1 . 8 ICCC 7 . CE-01
6 6 997 4 . 3 5  fO. 16 6 01 2 4 . 8 4CC I .  96 00



TABLE E .4  (CONTINUED)

n
O
z /

ARC LOCATION TLW TLW F U - 2 3 9 , 2 4 0 URANIUM y lELC COUNT ANAL /MON
C0LL6CTI ON ANALYST S ACTIVITY (K ICRO (R=RE TIME

NO. NO. (OFM GRAMS I WORK )

A 0 7 8 - 7 4 9 7 9 - 7 CAF- 998 1 . 7 9 T 0 . 0 6 E 01 5 8 . 6 4CC 1 .  IE CO
064 51 5 7 CTO -1 2 8 4 2 . 6 6 4 0 . 05E 0 3 7 8 . 0 30 2 .  5E 00
o s o - i 4 9 6 6 - 1 CCD- 8 10 2 . 8 2 4 0 . 0 5 E 03 8 1 . 7 3C 3 .  7E 00

2 2 811 1 . 3 8 4 0 . 0 2 E 02 7 1 . 3 6C 1 .  CE 00
3 3 812 3 . 1 3 4 0 . 0 8 E 02 7 6 . 2 8C 3 .  5E CO
A 4 813 1 . 7 5 4 0 . 05E 02 7 4 . C 9C 2 .  IE CO
5 5 CCF- 814 2 . 9 8 4 0 . 0 9 E 01 6 4 . 0 4CC 1 .  IE 00

OSO-1 4977--1 CAD- 981 4 . 4 7  4 0 . 12E 0 3 7 0 . 7 2C 4 .  2E 00
2 2 982 1 . 7 8 4 0 . 0 5 E 02 6 7 . 6 • 4C 1 .  IE CO
3 3 983 1 . I 8 4 0 . 0 4 E 02 7 0 . 6 4C 1 .  IE 00
4 4 984 9 . 4 0 4 0 . 22E 01 7 2 . 7 2CC 1 .  3E 00
6 6 98 5 8 . 0 1 4 0 . 4 8 E 01 2 0 . 9 2CC 3 .  6E 00
7 7 CAF- 986 3 . 0 7 4 0 . 0 9 E 01 2 6 . 7 ICCC 1 .  3E CO

096 5 1 5 9 C TD-1285 5 . 0 7  4 0 . 09E 03 8 0 . 3 3C I .  5E 00
IC2 4 9 6 4 - A CAD-2198 7 . 5 8 4 0 . 19E 02 3. 64* 3 1 . 6 6C 1 .  3E o m
1C 2 -2 3 CCO -2 136 4 . 0 8 4 0 .  12E 02 1 . 4 2 7 3 . 1 ICC 3 .  6E C ( f

4 4 2 1 3 7 1 . 0 3 4 0 . 0 3 E 02 0 . 8 8 0 7 1 . 6 ICC 2 .  SE CO
5 5 C C F - 2 1 3 8 3 . 0 3 4 0 . 0 7 E 01 2 . 6 9 5 9 . 6 5CC 1 . 4 E 00

1C8 51 6 2 -A CTA-2 202 9 . 3 7 4 0 . 33E 0 2 2 . 76* 2 4 . 0 4C
1 1 4 - 1 4 9 6 0 - 1 CCD- 785 2 . 3 5 4 0 . 0 5 E 03 6 0 . 4 2C 3 .  IE 00

2 2 78 6 2 . 9 2 4 0 . 0 8 E 02 7 1 . 2 ec 4 .  CE CC
3 3 787 1 . 1 8 4 0 . 0 4 E 02 6 8 . 6 ICC 214E 00
4 4 788 5 . 1 3 4 0 . 2 0 E 01 6 6 . 4 20C 1 .  EE 00
5 5 CCF- 7 89 I . 6 4 4 0 . 0 7 E 01 6 6 . 6 2CC 1 .  EE CO

1 1 4 - 1 4 9 7 6 -  1 CAD- 975 7 . 3 7 4 0 . 21E 02 6 6 . 0 2C 2 .  6E CC
2 2 976 1 . 1 6 4 0 . 0 3 E 02 55 .5 ICC l . C E 00
3 3 97 7 9 . 9 7 4 0 . 23E 01 7 0 . 7 2CC 1 . 2 E 00
4 4 9 78 6 . 4 9 4 0 . 21E 01 7 6 . 9 ICC 9 . 2 E - 01
6 6 .979 4 . 8 3 4 0 . 16E 01 7 5 . 2 2CC 5 . 4 E CO

♦New data this report



TABLE E .4  (CONTINUED)

ARC LOCATION ILW TLW F U - 2 3 9 , 2 4 0 URANIUM Y lELC COUNT ANAL/MON
COLLEC TION ANALYSI S ACTIVITY {MICRO ( R=RE TIME

NG. NO. IDFF) GRAMS) WORK }

A 1 1 4 - 7 4 9 7 6 - 7 CAF- 9 80 1 . 8 1 + 0 . 0 6 E 01 6 9 . 6 ACC 7 . 6 E - 0 1
12C 5165 C T D -1 2 9 0 4 . 9 8 * 0 .  16E 02 7 6 . 1 2C 1 . 2 E  00

B 0 2 4 - 1 3 2 4 7 - 1 C AD-162 9 7 . 0 3 * 0 . 2 0 6 0 2 7 0 . 1 2C 4 . IE CO
040 5 1 3 9 C TD-1716 1 . 8 6 * 0 . 0 3 6 02 7 1 . 1 ICC 3 . I E - C l
068 8154 C D S -1 3 9 2 5 . 0 2 * 0 . 1 4 6 0 4 4 6 . 4 2C 1 . 7 E  00 ,
C?2 513 8 C T D -1 715 1 . 6 1 * 0 . 0 6  6 0 2 2 9 . 3 2CC 2.AE 00
092 81 54 C O S-1 3 9 3 3 . 2 2 * 0 . 0 7 6 0 4 7 5 . 2 2C 1 .2 E  CO
096 13 94 2 . 0 0 * 0 . 0 5 6 0 4 6 8 . 8 2C 1 .  26 00
ICO 1395 1 . 0 3 + 0 . 0 2 6 0 4 5 5 . 7 3C 6 .  9 6 -0 1
104 1 3 9 6 7 . 0 3 * 0 . 2 0 6 0 3 5 7 . 2 2C 1 .  26 00
108 1 3 9 7 3 . 1 5 * 0 . 0 8  6 0 3 2 6 . 2 6C 8 .  C6-CI

0 012 5 2 7 6 C S A -1 4 7 8 1 . 1 5  +0.  19 6 00 7 8 . 0 2CC CA 1 . 2 6  00
0 2 8 - 1 5 2 7 8 - 1 1 4 9 8 3 . 6 0 * 0 .  116 01 7 0 . 8 2CC CA 2 . IE 00

2 2 1 4 7 9 2 . 4 4 * 0 . 2 0  6 00 7 6 . 1 2CC CA 2 . 4 6  00 j
3 3 1 4 8 0 5 . 6 7 * 0 . 3 1 6 00 8 0 . 9 2CC CA 5 .  16 CO 1
4 4 1481 2 . 6 2 * 0 .  206 00 7 8 . 3 2CC CA 2 . 6 6  00 i
5 5 1482 7 . 7 6 * 1 . 0 7 6 - 0 1 8 2 . 1 2CC CA 7. ee-oi
6 6 14 83 7 . 9 8 * 1 .  106 - 0 1 8 1 . 2 2CC CA 8 .  C6-01
7 7 14 8 4 6 . 0 2 * 0 . 9 9 6 - 0 1 7 4 . 4 2CC
8 8 14 85 5 . 4 3 * 0 . 8 7 6 - 0 1 8 4 . 7 2CC
9 9 1 4 8 6 9 . 4 4 * 1 .  126 - 0 1 8 8 . 8 2CC CA 9 .  4 6 - 0 1
10 10 1 4 8 7 7 . 8  3 * 0 . 3 7  6 00 8 5 , 5 2CC CA 7 .  66 00
11 11 2 1 5 5 2 . 2 3 * 0 . 0 7 6 01 7 9 , 1 2CC CA 5 . 6 6  CC

02 0 8 1 9 8 C O S -1 7 7 7 1 . 0 8 * 0 . 0 7 6 01 3 6 . 0 5CC 0 . C 6  00
0 2 4 - 1 4 9 2 4 - 1 CCD -168 8 1 . 4 5 * 0 . 0 4 6 03 2 2 , 1 AC 7 .  76 00

2 2 1 6 8 9 2 . 6 0  *0 . 6 2 6 00 3 9 . 2 5C 6 .  5 6 -0 1
3 3 1 6 9 0 1 . 9 7 * 0 . 2 1 6 00 8 1 . 5 2CC I .  £ 6 - 0 1
4 4 1 691 1 . 2 2  * 0 . 0 2 6 03 7 5 . 9 AC 1 . 5 6  01
5 5 C C F -1 6 9 2 2 . 2 6 * 1 .  136 -01 6 6 . 8 2CC 6. ce- 0 2



TABLE E .4  (CONTINUED)

ARC LOCATION TLW 
COLLEC TION 

NO.

TLW 
ANALYSI S 

NO.

F U - 2 3 9 , 2 4 0
ACTIVITY

(OFFI

URANIUM 
(MICRO 
GRAMS 1

Y lELC 
( R*RE 
WORK 1

COUNT
TIME

ANAL/MON

0 0 2 6 - 1 1 4 1 5 1 - 11 C S A -2 1 5 6 0 . 9 0 T 1 . 8 1 E - 0 I 7 8 . 1 4C CA 9 .  OE-03
042 5143 C T A -1 7 1 7 1 . 0 1 4 0 . 0 3 E  0 3 4 0 . 8 3C 7 . 7 E  00
0 7 8 - 1 5 2 7 7 - 1 C S A -1 4 8 8 6 . 8 7 4 0 . 3 6 E  00 8 6 . 6 2CC CA 6 . 9E 00

2 2 1 4 8 9 5 . 1 6 T 5 .  1 6 E - 0 2 8 2 . 4 2CC CA 5 .  CE-02
3 3 1 4 9 0 8 . 3 0 T 0 . 7 0 E - 0 1 8 6 . 9 60 C CA 4 . 4 E - 0 1
4 4 1491 1 . 2 4 T 0 . 1 3 E  00 8 2 . 0 20C CA 6 . 2 E - 0 1
5 5 1492 0 . 0 0 4 0 . 17E 00 7 9 . 9 40 CA l .O E  00
6 6 14 93 8 . 5 5 4 5 . 7 0 E - 0 2 8 2 . 8 2CC CA 9 .  CE-02
7 7 1 4 9 4 6 . 7 8 4 8 . 4 7 E - 0 2 8 3 . 6 20C CA 7 . 0 E - 0 2
8 8 14 9 5 2 . 2 6 4 0 .  1 7 E 00 8 8 . 4 200 CA 7 .  5 E -01
9 9 1 4 9 6 8 . 1 8 4 0 . 4 1 E  00 8 4 . 8 200 CA 8 . 2E 00
10 10 1 4 9 7 8 . 5 6 4 0 . 4 3 E  00 8 2 . 2 200 CA 8 . 6 E  00
11 11 2 1 5 4 1 . 3 3  4 0 . 0 4 E  01 8 7 . 7 500 8 . 3 E - 0 1

ICO 51 53 C T O -1 7 1 8 4 . 7 9 4 0 .  12E 0 2 7 1 . 3 30 6 .  6 E -0 1  J
F 0 1 6 - 1 81 63 C O S - 1 7 8 0 1 . 5 1 4 0 . 0 5 E 03 7 0 . 2 30

2 1781 1 . 0 5 4 0 . 0 3 E  0 3 4 8 . 4 200 1 .  IE Of
3 17 82 8 . 7 2 4 0 . 32E 02 7 3 . 6 4 0
4 17 8 3 9 . 0 9 4 0 . 3 0 E  0 2 5 9 . 9 30
5 1 7 8 4 1 . 7 4 4 0 . 0 6 E  0 3 7 9 . 5 10

0 2 4 - 2 1785 1 . 2 1 4 0 . 0 3 E  0 3 6 7 . C 30
5 1 7 8 6 6 . 6 3 4 0 .  16E 03 7 6 . 3 20

0 2 6 - 1 4 8 8 4 ” 1 CCD-167 3 1 . 1 9 4 0 . 0 5 E  0 1 6 8 . 4 200 1 . 2 E  01
2 2 1 6 7 4 1 . 4 6 4 0 . 2 1 E  00 6 4 . 8 100 3 .  6E-0 1
3 3 16 75 5 . 7 9 4 1 . 7 0 E - 0 1 5 5 . 4 100 6 .  CE-Cl
4 4 16 7 6 3 . 9 0 4 0 . 5 1 E - 0 1 84 .2 500 I .  OE-Cl
5 5 C C F -1 6 7 7 5 . 9 9 4 1 . 8 2 E - 0 1 7 2 . 5 200 7 .  CE-02

020 5C52 C T A - l 709 1 . 38 I 0 . 0 3 E  03 5 7 . 2 30 1 .  FE 00
0 4 2 - 1 81 63 C O S -1 7 8 7 1 . 3 3 4 0 . 0 4 E  0 4 5 8 . 7 20 1 .  3E-C1

2 1 7 8 8 3 . 54 4 0 . 0 8 E 04 7 4 . 9 20 3 .  3E-0 1

cr>

r r t



•TABLE E .4  (CONTINUED)

ARC

n
O
z

LOCATION TLW TLW F U - 2 3 9 , 2 4 0 URANIUM Y lELC COUNT ANAL /MON
COLLECTION ANALYSI S ACTIVITY (MICRO I R-RE TIME

NO.
. m m -

NO. IDFF) GRAMS) WORK )
m i am vm

0 4 2 - 3 81 63 C D S - 1 7 8 9 2 . 0 6 4 0 . 0 6 E 0 4 3 3 . 1 2C 2 .  CE-01
4 1 7 9 0 6 . 1 3 4 0 , 2 0 E 0 3 5 8 . 5 2C 6 .  CE-02
5 1791 1 . 2 9 4 0 . 0 2 E 0 4 8 4 . 7 2C 1 . 2 E - 0 1

0 ' C ~ i 179 2 5 . 3 1 4 0 . 15E 0 2 4 6 . 1 2CC 6 .  CE-03
2 17 9 3 1 . 9 5 4 0 . 0 6 E 0 3 6 5 . 9 2C 2 .  CE-02
4 1 7 9 4 2 . 3 3 4 0 . 0 7 E 0 3 8 2 . C 20 2 . 5 E - 0 1
5 1 7 9 5 3 . 0 8 4 0 . IDE 0 3 7 9 . 5 20 3 .  CE-02

0 E 8 - 1 1 7 9 6 2 . 4 0 4 0 . 0 6 E 02 4 6 . 7 3CC 2 . 4 E  02
2 1 7 9 7 1 . 9 1 4 0 . 0 6 E 0 2 6 9 . 6 200 I .  CE-01
3 1 7 9 8 4 . 6 0 4 0 .  I7 E 0 2 7 7 . 6 30
4 1 7 9 9 1 . 6 8 4 0 . 0 4 E 02 7 3 . 9 300 1 . IE 02
5 1 8 0 0 1 . 0 7 4 0 . 0 2 E 0 2 8 2 . 6 300 I .  IE caj

066-2 1801 1 . 1 5 4 0 . 0 2 E 03 6 3 . 5 200 1 . 2 E  o y
3 1802 2 . 0 9 4 0 . 0 3 E 0 3 7 9 . 4 80
4 18 0 3 3 . 5 2 4 0 .  12E 02 4 2 . 8 200
5 1 8 0 4 4 . 8 4 4 0 . 14E 0 2 5 6 . 4 200 4 . EE 02

0 7 4 - 1 1 8 0 5 1 . 9 6 4 0 . 0 5 E 03 7 1 . 7 40
2 1 8 0 6 9 . 6 5 4 0 . 26E 0 2 6 5 . 6 80
3 1 8 0 7 3 . 8 7 4 0 . 12E 0 2 5 8 . 8 60
4 1 8 0 8 4 . 9 9 4 0 .  16E 0 2 7 5 . 4 80
5 1 8 0 9 4 . 5 5 4 0 . 0 8 E 02 4 3 . 9 200

0 8 6 - 1 4 8 9 3 - 1 CCO-167 8 5 . 4 4 4 0 .  H E 02 8 5 . 4 40 2 . 6 E  00
2 2 1 6 7 9 1 . 9 1 4 0 . 0 6 E 02 8 5 . 7 ICC 2 . 5E 00
3 3 1 6 8 0 8 . 2 2 4 0 . 2 9 E 01 8 2 . 1 ICO I .  9E CO
4 4 1681 3 . 0 9 4 0 . 13E 01 3 9 . 6 200 8 .  6E-0 1
5 5 C C F -1 6 8 2 2 . 6 6 4 0 .  13E 01 3 5 . 5 200 7 .  6E-0 1

0 S 2 - 1 8163 C O S -1 8 1 0 7 . 3 6 4 0 . 2 0 E 0 2 5 2 . 8 60
2 1811 1 . 0 6 4 0 . 0 2 E 0 3 4 9 . 4 200
3 1812 1 . 7 8 4 0 . 0 5 E 0 3 7 1 . 1 40 3 .  6E-0 1



TABLE E .4  (CONTINUED)

n

■H

ARC LGCATION TLW 
COLLECTICN 

NO.

TLW 
ANALYSI S 

NO.

F U - 2 3 9 , 2 4 0
ACTIVITY

(OFF)

URANIUM 
(M ICRO 
GRAMS )

Y lELC 
IR = RE 
WORK )

COUNT
TIME

F 0 4 2 - 4 8 1 6 3 C O S -1 8 1 3 6 . 8 4 4 0 . 2 1 E 02 3 2 . 1 3CC
5 1 8 1 4 7 . 6 1 4 0 . 15E 02 5 5 . 6 ICC

IC2 5C58 C T A - 1 7 1 0 3 . 7 7 4 0 . 12E 01 5 7 . 8 ICC
I C 4 - 1 8 1 6 3 C O S -1 8 1 5 4 . 7 5 4 0 . 0 9 E 02 6 6 . 6 IOC

2 1 8 1 6 5 . 3 6 4 0 . 18E 01 7 0 . 7 2CC
3 1 8 1 7 9 . 2 7 4 0 . 2 6 E 01 7 3 . 2 2CC
4 1 8 1 8 8 . 8 2 4 0 . 23E 01 8 7 . 2 2CC
5 1 8 1 9 1 . 6 9 4 0 . 0 6 E 02 7 6 . 4 8C

G 04 0 8 1 4 8 1 7 7 8 3 . 7 0 4 0 . 17E 01 4 4 . 4 2CC
E 03 0 5C36 C T A - l 70 8 4 . 0 5 4 0 . 0 8 E 02 6 0 . 8 6C

0 3 0 - 1 4 8 3 8 - 1 C CD -1 668 1 . 4 8 4 0 . 0 4 E 02 7 2 . 6 2CC
2 2 1 6 6 9 1 . 2 6 4 0 . 0 4 E 02 4 0 . 9 2CC
3 3 1 6 7 0 2 . 6 9 4 0 . 0 8 E 02 4 5 . 9 2CC
4 4 1671 2 . 3 1 4 0 . 0 8 E 01 6 9 . 8 2CC
5 5 C C F - 1 6 7 2 0 . 0 0 4 0 . 29E 00 3 8 . 1 5C

J 0 E 6 - 1 4 9 1 4 - 1 CCD -1 68 3 5 . 1 0 4 0 . 3 0 E 00 7 6 . C 2CC
2 2 1 6 8 4 5 . 0 6 4 0 . 15E 01 6 0 . 0 2CC
3 3 1 6 8 5 3 . 8 1 4 0 . 0 9 E 01 3 5 . 9 5CC
4 4 1 6 8 6 1 . 7 7 4 0 . 0 4 E 01 8 4 . 6 5CC
5 5 C C F - 1 6 8 7 1 . 9 9 4 0 . 0 8 E 01 5 7 . 5 2CC

0 40 5C76 C TA-1 71 1 5 . 8 1 4 0 . 16E 01 5 5 . 4 ICC
K 076 5C93 1 7 1 2 2 . 9 4 4 0 . 0 4 E 02 6 3 . 7 ICC
L 03 0 5 1 0 8 1 7 1 3 1 . 0 1 4 0 . 1 4 E 00 2 6 . 8 5CC

03 0 8 1 9 8 C D S - 1 7 7 9 3 . 1 1 4 0 . 0 9 E 02 5 0 . 8 ICC
0 6 0 5111 C TA -1 3 1 2 1 . 8 2 4 0 . 0 6 E 01 6 2 . 0 4CC
0 66 5 1 1 4 1 3 1 4 4 . 5 7 4 0 . 18E 01 7 6 . 2 9C
0 74 5 1 1 9 C T D -1 2 8 3 8 . 8 6 4 0 . 35E 01 7 9 . 2 3C
0 6 6 - 1 4 9 4 4 - 1 CCD- 7 6 0 5 . 1 1 4 0 .  38 E 00 3 4 . 4 4CC

2 2 761 5 . 0 0 4 0 . 16E 01 2 9 . 6 4CC

ANAL /MON

6 . 6E C2

3 ,  SE-CI  
CA 4 . 6 E  02

3 ,  IE Cl  
2 . 4 E  CO
4 .  6E 00 
4 .  5E 00 
7 . 5E GO 
1 .  2E CO 
I .  CE-02 
6 .  4 E -0 1
1 . ;E CO 
I . 3 E  CO 
2 . 2 E  CO 
7 . 4 E - 0 1  
3 . € E - C 1  
3 . 6 E - 0 1  
2 . 5 E - 0 1
2 .  CE-02 
I . I E  00 
8 . 2 E - C I  
3 . 3 E - 0 I  
6 .  CE-OI 
1 . 2E 00

CA

■ ■



TABLE E .4  (CONTINUED)

ARC LOCATION TLW TLW F U - 2 3 9 , 2 4 0 URANIUM YIELC COUNT ANAL /HON

BBAL

EIC'

COLLECTION
NO.

ANALYSI S 
NO.

ACTIVITY
(CFMl

(MICRO 
GRAMS)

( R=RE 
WORK 1

TIME

0 6 6 - 3 4 9 4 4 - 3 CCD- 762 2 . 7 2 4 0 . H E 0 1 4 4 . £ 40C 1 . 7 6  00
4 4 763 1 . 1 5 4 0 . 0 5 E 0 1 £ 4 . 6 4CC 9 .  CE-01
S 5 CCF- 7 6 4 ' ^ . 6 4 4 0 . 35E 00 2 8 . 6 4CC 2 .  CE-01

0 90 5 1 1 6 C T A - 1 7 1 4 3 . 3 4 4 0 . 3 3 E 00 4 0 . 6 2CC 8 . 4 6 - 0 1
0 9 8 - 1 4 9 4 5 - 1 CCD- 765 1 . 8 0 4 0 . 5 0 E - 0 1 7 5 . 2 4CC CA l . C E  00

2 2 7 6 6 4 . 6 1 4 0 . 3 2 E 00 67  .C 2CC 6 .  CE-01
3 3 7 6 7 4 . 2 2 4 0 . 3 6 E 00 4 5 . 8 2CC 5 .  CE-01
4 4 768 1 . 5 8 4 0 . 1 8 E 00 7 8 . 1 2GC 6 .  CE-02
5 5 CCF- 7 6 9 1 . 4 3 4 0 . 2 2 E 00 7 4 . 2 ICC 3 .  CE-02

ICO 5 1 1 7 C TD-1282 0 . 0 0 4 0 . 2 2 E 00 6 4 . 8 4C CA l . C E  00
IC2 511 2 C TA -1 3 1 3 2 . 4 4 4 0 . 2 0 E 00 7 7 . 4 2CC 3 .  CE-01
114 51C7 131 1 5 . 9 0 4 3 . 5 0 E - -01 6 0 . 1 4C CA 1 .  CE 00
L 2 , P 1 3 5 3 7 0 CB S -2 03 7 2 . 1 6 4 0 . 0 3 E 0 4 7 8 . 5 4C 7 - 2 6 - 0 1
L 2 , P 2 2 0 3 8 1 . 1 4 4 0 . 0 2 E 0 4 8 1 . 6 2C
L 3 , P 1 2 0 3 9 1 . 2 8 4 0 . 0 2 E 0 5 6 8 . 2 4C 1 .  £6 00

1 2 8 - £ NONE C S F - 1 9 8 7 1 . 0 2 4 0 . 0 3 E 0 5 9 4 . 1 2 8 . 1 3C 9 . IE 00
£ 1 9 8 8 1 . 8 1 4 0 . 0 5 E 0 5 2 2 . 7 2 7 . 2 2C 9 . CE 00
1 1 9 8 9 1 . 2 2 4 0 . 0 3 E 05 2 4 . 9 5 6 . 5 2C 7 . SE 00
€ 1 9 9 0 9 . 9 7 4 0 . 25E 0 4 9 4 . 2 2 4 . 6 4C 9 . 2 6  00
9 19 9 1 2 . 7 7 4 0 . 0 8 E 0 4 1 . 3 0 5 3 . 6 2C 3 . 3 E  CO
10 1 9 9 2 1 . 6 7 4 0 . 0 3 E 0 4 5 5 , 5 3 5 . 4 6C 1 .7 E  00
11 1 9 9 3 5 . 0 5 4 0 .  15E 0 4 6 2 8 . 11 c^ 9 2C 2 .  16 -01

1 3 - 5 1 9 9 4 2 . 0 9 4 0 . 0 5 6 05 1 6 0 . 2 7 . 5 4C 1 . 5 6  01
6 1 9 9 5 5 . 5 7 4 0 . 13E 05 1 1 2 . 4 5 . 6 2C
1 1 9 9 6 3 . 6 6 4 0 . 0 7 E 05 5 5 8 . 5 0 . 2 4C 2 . IE 01
8 1 9 9 7 1 . 9 7 4 0 . 0 6 E 05 3 9 8 . 2 6 . 8 3C
9 1 9 9 8 9 . 0 3 4 0 . 2 2 6 04 1 0 1 . 4 2 . 0 2C 8 . EE 00
1C 19 99 4 . 0 7 4 0 . 1 1 6 0 4 1 0 6 . 3 5 . 1 3C 3 . 4 E  00
11 2 0 0 0 9 . 9 9 4 0 . 3 1 6 0 4 2 4 7 . 2 1 . 8 4C 1 . 2 E C 0 0



TABLE E.4 (CONTINUED)

O

M

ARC LOCATION TLW 
COLLECT! ON 

NO.

TLW 
ANALYSI S 

NC.

FU- 239 , 240
ACTIVITY

(DPMI

URANIUM 
(MICRO 
GRAMS)

Y lELC 
(R=RE 
WORK )

COUNT
TIME

ANAL /MON

E I C - 1 4 A - 5 NONE C SF-2 008 2 . 8 3 4 0 . 0 8 E  05 7 3 . 8 2 8 . 0 30 2.2E 01
7 2010 6 . 0 7 * 0 . 20E 05 2 9 5 . » 3 6 . 9 2C 3.4E 01
e 2009 6 . 4 4 * 0 . 14E 05 8 9 6 . 4 0 . 5 40 2 .  2E 01
8 2011 3 . 1 3 * 0 . 0 7 E  05 1 1 2 . 3 1 . 9 40 2 .  EE 01
s 2012 7 . 6 0 * 0 .  14E 04 5 1 . 9 6 8 . 6 40 1.2E 01
10 2013 4 . 9 7 * 0 . 14E 04 3 7 . 6 2 8 . 5 40 7.0E 00
11 2014 1 . 2 4 * 0 . 0 3 E  05 3 5 0 0 . 15 . 0 90 2.2E 00

MOB D M -C l -1 5CC5-1 CCD- 875 0 . 0 0 * 0 . 0 7 E  00 5 2 . 6 2CC CA l.OE 00
2 2 876 0 . 0 0 * 0 . 22E 00 2 8 . 5 2CC CA l .CE 00
3 3 877 6 . 0 0 * 8 . 0 0 E - 0 2 5 6 . 7 200 CA l.OE 00
4 4 878 1 . 2 0 * 1 . 2 0 E - 0 1 3 9 . 4 200 CA l.OE CO
5 5 CCF- 879 6 . 0 0  4 9 . 0 0 E - 0 2 5 0 . 3 200 CA l .CE CO

C2-1 5CC6-1 CCD- 880 4 . 2 0 * 1 .  20E-01 7 6 . 8 200 2 . 5 E- 01
2 2 881 4 . I 0 * 1 . 5 0 E - 0 1 4 5 . 9 200 CA l .OE 00
3 3 882 1 . 5 0 + 0 . 9 0 E - 0 1 5 5 . 0 200 CA l.OE CO
4 4 883 2 . 3 3 * 0 . 2 6 E  00 4 6 . 1 200 CA 2 . 2 E 00
5 5 CCF- 884 3 . 2 0 * 1 . 30E-01 6 2 . 2 200 2 .  5E- 01

0 3 - 1 5 C 0 0 -1 CCD- 855 4 . 7 1 * 0 . 13E 01 6 6 . 7 400 3.9E CO
2 2 856 1 . 2 0 + 0 . 9 0 E - 0 1 4 3 . 2 400 CA l.OE 00
3 3 857 1 . 2 0 4 0 . 7 0 E - 0 1 6 4 . 8 400 CA l.OE CO
4 4 858 6 . 0 0 * 5 . 0 0 E-02 5 9 . 8 400 CA 1 .  OE 00
5 5 CCF- 859 5 . 2 0 * 1 . 30E-01 3 7 . 5 400 CA l .OE 00

C4-1 5CC2-1 CCD- 860 7 . 4 0 * 0 . 4 5 E  00 3 4 . 0 400 1 .  EE 00
2 2 861 8 . 0 0 * 6 . 0 0 E - 0 2 7 4 . 9 400 CA l .CE CO
3 3 862 2 . 7 0 + 1 . 5 0 E - 0 1 6 1 . 9 ICO CA l . CE 00
4 4 863 3 . 9 0 * l . 7 0 E - 0 1 5 5 . 1 100 CA 2 .  5E-01
5 5 CCF- 864 4 . 0 0 * 3 . 0 0 E - 0 2 5 6 . 2 400 CA 1.  OE 00

0 5 - I 5CC4-1 CCD- 870 1 . 8 0 + 0 . 0 8 E  01 3 1 . 9 400 2. 3E CO
2 2 871 - 0 . 5  0 + 1 . 6 0 E - 0 1 3 5 . 0 200 CA l .CE 00

«ra

*  N E W  D A T A  T H I  S R E P O R T



TABLE E.4 (CONTINUED)

ARC LOCATION TLW TLW F U - 2 3 9 ,2 4 0 URANIUM YIELC COUNT ANAL /HON

MOB

COLLECTION
NO.

ANALYSI S 
NO.

ACTIVITY
IDPM)

(MICRO
GRAMS)

IRsRE 
WORK 1

TIME

C5-3 5CC4-3 CCD- 872 9 . 4 0 4 1 . 60E-01 2 6 . 2 4CC CA l .CE 00
4 4 873 1 . 9 0 4 1 . 9 0 E - 0 1 3 1 . 5 2CC CA l . O E - 01
5 5 CCF- 874 6.OO49.OOE-02 * 6 4 . 4 2CC CA 1 . OE 00

C6-1 5CC7-1 CCD- 885 9 . 9 0 4 1 . 20E- 01 4 8 . 0 4CC 2.  5E-01
2 2 886 1 . 2 2 4 0 . 1 8 E  00 5 0 . 2 20C CA l . C E  CO
3 3 887 0 . 0 0 4 0 . lOE 00 4 5 . 9 2CC CA 1 . CE 00
4 4 8 88 0 . 4 0 4 1 . 5 0 E - 0 1 4 7 . 6 2CC CA l .CE 00
5 5 CCF- 889 3 . 2 0 4 1 . 4 0 E - 0 1 4 9 . 2 2CC CA l .CE CO

C7-1 5CC3-1 CCD- 865 5 . 9 3 4 0 . 17E 02 7 2 . 5 2CC 2. 4E 01
2 2 6 66 5 . 5 4 4 0 .  17E 01 8 3 . 2 20C 1 . 7 6  00
3 3 867 4 . 7 0 4 0 .  H E  01 8 2 . 8 4CC 2.9E 00
4 4 8 68 5 . 5 2 4 0 . 2 8 E  00 5 6 . 9 4CC 1 . 4 6  CO
5 5 CCF- 869 I . 3 8 4 0 .  19E 00 5 0 . 4 2CC 3.  CE-01

C8-1 5C14-1 CAO-1047 7 . 7 8 4 0 . 2 2 6  02 6 9 . 7 2C 1 . 2E 00
2 2 1048 5 . 1 5 4 0 .  19E 01 6 2 . 4 ICC 7.  EE-01
3 3 1049 1 . 0 0 4 0 . 0 7 E  01 3 4 . 6 2CC 4 . 2 E - 0 1
4 4 1050 5 . 7 7 4 0 . 35E 00 5 5 . 3 300 4 . I E - 01
6 6 1051 3 . 4 3 4 0 . 2 6 E  00 7 0 . 1 2CC 3 . EE-01
7 7 CAF-1052 1 . 6 2 4 0 .  15E 00 8 8 . 8 20 0 CA 1.  66 00

11-1 5CC1-1 CCD-1698 8 . 4 5 4 0 . 1 6 E 02 8 1 . 6 40 4 .  IE 00
2 2 1699 1 . 4 8 4 0 . 0 5 E  02 8 4 . 6 ICO 2 .  IE 00
3 3 1700 1 . 9 7 4 0 . 0 7 E  01 6 3 . 6 300 2 . 0 6  01
4 4 1701 1 . 4 9 4 0 .  18E 00 2 9 . 8 3C0 I . 56 00
5 5 CCF-1702 2 . 6 6 4 0 . 2 3 E  00 6 0 . 9 200 2 .  CE-Cl

1 5 -1 4 9 9 9 - 1 CCD- 850 1 . 2 3 4 0 . 0 3 6  03 8 1 . 5 20 2 .  9E CO
2 2 851 I . 5 8 4 0 . 0 3 6  02 7 2 . 2 80 I . 66 00
3 3 852 7 . 0 8  t o . 45 6 00 5 4 . 9 200 l . E E  00
4 4 853 3 . 1 7 4 0 . 2 7 6  00 6 1 . 4 200 CA 3.CE CO
5 5 CCF- 854 9 . 1 0 4 1 . 4 0 6 - 0 1 5 5 . 9 200 CA l .CE 00



TABLE E.4 (CONTINUED)

ARC

MOB

OA

LOCATION TLW
COLLEC TI ON 

NO.

TLW 
ANALYSI S 

NO.

FU-239 , 240
ACTIVITY

(OFF)

URANIUM
(MICRO 
GRAMS )

Y lELC 
(R=RE 
WORK 5

COUNT
TIME

ANAL/MON

OM-16-1 5CC9-1 CCD- 890 4 . 3 4 4 0 . 18E 02 7 5 . 6 2C 2 .  IE 00
2 2 891 1 . 3 5 4 0 . 0 3 E  02 7 5 . 5 100 1 . 6 6  00
3 3 892 3 . 6 5 * 0 . 33E 00 2 6 . 6 400 5 .  06-01
4 4 893 9 . 7 0 * 1 . 70E- 0I 4 0 . 2 200 1 . 0 6  00
5 5 CCF- 894 0 . 6 0 * l . 8 0 E - 0 I 2 9 . 6 200 CA 1 . 0 6  00

I K - 1 1 - I 5C23- 1 CCO-1703 1 . 4 7 4 0 . 0 7 E  01 4 6 . 1 200 1 . 2 6  00
2 2 1704 1 . 1 0 4 0 . 0 6 E  01 2 6 . 2 300 1 . 1 6  01
3 3 1705 1 . 1 8 * 0 . 6 8 E - 0 1 5 1 . 5 300 1.  26 - 01
4 4 1706 1 . 3 8 4 0 . 9 2 E - 0 1 3 7 . 9 300 3 . 0 6 - 0 2
5 5 CCF-1707 7 . 1 0 4 5 . 7 0 E - 0 2 6 5 . 4 300 3 . 0 6 - 0 3

CSI-J-CCO 5205 CTD-1303 6 . 3 6 * 0 . 2 0 6  02 8 0 . 2 20 1 . 2 6  00
K-CCO 5206 1304 2 . 7 6 * 0 . 0 7 6  03 7 6 . 5 20 2 . 4 6  00
L-CCO 5213 1307 6 . 3 3 * 0 . 19E 02 8 4 . 5 20 2 .  06 0 0
M-CCO 5212 1306 5 . 7 3 * 0 . 1 8 6  02 7 7 . 4 20 8 .  76-01
N-CCO 5211 1305 8 . 3 2 * 0 . 2 6 6  02 7 4 . 4 20 1 . 4 6  00

CC6 5217 1310 2 . 4 5 * 0 . 0 7 6  02 7 7 . 0 200 2 .  56 02*
C12 5216 1309 3 . 2 0 * 0 .  126 02 8 4 . 6 20 2 . 0 6  00
018 5215 1308 3 . 5 2 * 0 . 1 4 6  01 8 3 . 2 100 8.  66-01

CMR-CIA 9709 CVS-1502 7 . 8 4 * 0 . 4 4 6  00 5 9 . 5R 200
CI8 1503 1 . 0 7 * 0 . 0 5 6  01 2 1 . 0 600
C2A 1504 6 . 6 5 * 0 . 3 1 6  00 4 1 . 9 500 6 . 6 6  CO
C2B 1505 1 . 6 3 * 0 . 0 4 6  02 6 9 . 8 200
C3A 1506 1 . 0 5 * 0 . 1 3 6  00 7 0 . 9 200
C3B 1507 7 . 1 4 4 0 . 2 9 6  01 14 . 4 500
CIA 9723 1475 1 . 4 0 * 0 . 0 4 6  03 0 9 . 6 ICCC
C 18 1476 7 . 4 2 * 0 . 2 2 6  02 4 0 . 5 200
C2A 1477 6 . 7 6 * 0 . 2 6 6  01 14 . 4 600
C2B 1499 1 . 4 6 * 0 . 0 6 6  02 2 4 . ER 200
C3A 1500 3 . 2 6 * 0 . 0 5 6  01 79 .9 800



TABLE E.4 (CONTINUED)

ARC LOCATION TLW
COLLECTION

NO.

TLW 
ANALYSI S

NO,

F U - 239 , 240
ACTIVITY

(DPP)

URAN lUM 
(P ICRO 
GR AMS )

Y lELC 
1 R = RE 
WORK )

COUNT
TIME

ANAL /MCIN

OA CMR-C3B 9 7 2 3 CVS-1501 6 . 8 6 4 1 . 2 3 E 01 0 2 . 9R ICC
PCMR2-CI-5 NONE C S F - 2 0 1 5 1 . 0 5 4 0 . 0 8 E 01 3 5 . 2 5 5 . 6 2CC 2 .  CE-02

6 2 0 1 6 9 . 3 3 4 0 . 6 1 E 00 7 . 6 4 8 3 . 8 2CC 2 . CE-02
7 2017 9 . 4 2 4 0 . 52E 01 28 .4 4 2 . 6 2CC 4 .  EE-01
8 2018 4 . 3 6  4 0 . 1 3 E 02 9 . 1 2 4 7 . 1 2CC 5 . 2E CO
9 2 0 1 9 3 . 2 6 4 0 .  lOE 01 0 . 3 5 8 8 6 . 6 2CC 3 .  2E-C1
1C 2020 3 . 0 5 4 0 . HE 01 2 . 1 4 8 0 . C 2CC 6 . IE 01 ,
11 2021 3 . 0 2 4 0 .  HE 01 4 . 0 3 8 1 . 7 2CC 6 .  I E - 01

C 2 - 5 2022 1 . 6 2 4 0 .  12E 01 46 .0 4 1 . 5 2CC 2 .  5E-01 ‘ '
6 2023 2 . 2 2 4 0 . 2 9 E 01 4 2 . 1 3 0 . 9 2CC 2 .  CE-02
7 2024 1 . 1 8 4 0 . 0 9 E 01 29 .4 4 8 . 9 20C 2 . 5 E - 0 1  ;
a 2025 2 . 9 2 4 0 . 0 9 E 02 3 .40 4 2 . 2 2CC 9 . IE CO •
9 2026 1 . 1 5 4 0 . 0 4 E 02 1 4 . 7 8 7 . 7 ICC 4 .  EE 00 -i
10 2027 3 . 8 9 4 0 . 3 4 E 00 1 . 28 8 3 . f i 2CC I .  9E + C 0 #
11 2028 2 . 1 6 4 0 .  32E 01 1 3 6 . 2 4 . 6 2CC 4 ,  2E-01 ..

C3-5 2029 3 . 6 0 4 0 . 3 2 E 00 1 5 . 5  * 8 8 . 4 2CC 8.  CE-02
6 2030 8 . 2 5 4 4 . 13E 00 1 9 . 9 6 8 . 7 4C 1 .  CE-01
7 2031 0 . 0 0 4 5 . 6 6 E 00 1 0 5 . 2 5 . 0 4C 4 . EE 01
8 2032 2 . 6 6 4 0 . 2 8 E 00 14 . 8 8 2 . 5 20C 1.  6E-01
9 2033 1 . 7 7 4 0 . 2 1 E 00 7 . 8 0 8 9 . 2 2CC 7 .  CE-02
10 2034 3 . 8 4 4 0 . 17E 01 3 3 . 0 23. f i 5CC 1.  CE CC
11

NEW DATA THIS REPORT

2035 3 . 4 1 4 0 . 14E 01 90.-9 4 2 . 6 2CC 8.  CE-C2

/?



TABLE E.5 RADIOCHEMICAL ANALYSIS OF BIOLOGICAL SAMPLES, DOGS

ANIMAL
NO.

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  240  
ACTIVITY 

(DPM)

COUNT 
T IME

YIELD 
( R=RE- 
WOR< )

URANIUM
(MICRO

GRAMS)

REMARKS

10 01  - 1 LEFT FEMUR RDB 650 1 . 4 o z s . 0 . 0 0 + 0 . 2 5 E  00 40 5 5 . 5 C . S . I I
11 2 KIDNEY RDK 140 3 . 0 o z s . 2 . 1 2 + 1 . 2 7 E - 0 1 100 6 3 . 7 C . S . I I
t i 3 LIVER RDL 426 1 3 . 7 o z s . 3 . 8 3 + 1 . 4 1 E - 0 1 800 1 8 . 7 C . S. I I TAG3E0 X17D-3
1 1 5 HILAR NODE RDH 214 0 . 3 o z s . 3 . 0 0 + 3 . 7 0 E - 0 2 500 7 6 . 5 C . S . I I

I 0 I 9  - 1 LEFT FEMUR ROB 625 1 . 7 o z s . 2 . 3 0 * 2 . 3 0 E - 0 1 40 5 4 . 8 0 . 5 8 0 C . S . I I
• I 2 KIDNEY RDK 42 8 2 . 1 o z s . 1 . 3 6 A 0 . 1 6 E  00 500 3 4 . 5 0 . 2 2 4 C . S . I I

a " 3 LIVER RDL 421 1 2 . 1 o z s . 2 . 0 5 + 0 . 1 2 E  00 1000 4 2 . 0 0 . 0 6 4 C . S . II

1* ’
4 LUNG RDR 482 3 . 2 o z s . 5 . 6 8 + 0 . 2 7 E  00 500 5 8 . 4 C . S . I I  <

r 5 HILAR NODE RDH 401 0 . 3 o z s . 0 . 7 0 A 1 . 4 0 E - 0 1 100 4 0 . 2 0 . 5 6 3 C . S . II ]

1 0 2 0  - I LEFT FEMUR RDB 635 1 . 4 o z s . 2 . 1 0 + 8 . 6 0 E - 0 2 400 3 3 . 0 0 . 5 6 7 C . S . I I
11 2 KIDNEY RDK 449 2 . 1 o z s . 0 . 0 0 + 0 . 2 5 E  00 60 3 7 . 3 0 . 2 7 3  C. S. II FOUND 2 / 2 0 / 6 4
• I 3 LIVER RDL 392 9 . 1 o z s . 1 . 3 8 + 0 . 1 3 E  00 1000 24 .4R 0 . 0 5 0 C . S . 11
1 1 4 LUNG RDR 480 2 . 9 o z s . 3 . 3 6 + 0 . 2 0 E  00 500 5 3 . 5 2 . 8 8 C . S . I I
1 1 5 HILAR NODE RON 447 0 . 3 o z s . 2 . 4 0 + 6 . 1 0 E - 0 2 500 4 8 . 5 0 . 7 3 4 C . S . I I  J

1022 - 1 LEFT FEMUR RDB 657 1 . 4 o z s . 0 . 0 0 + 0 . 17E 00 40 8 5 . 4
11 2 KIDNEY RDK 150 1 . 8 o z s . LOST IN DI SS.
f I 3 LIVER RDL 159 1 0 . 7 o z s . 2 . 5 3 + 0 . 9 3 E - 0 1 400 5 9 . 2
f • 4 LUNG RDR 311 3 . 5 o z s . 5 . 0 3 + 0 . 1 6 E  01 400 5 5 . 8 0 . 1 8 2
1 • 5 HILAR NODE RDH 176 0 . 3 o z s . 3 . 8 2 + 0 . 3 2 E  00 1000 1 2 . 5R
• i 7 TRACHEA RDT 141 1 . 4 o z s . 4 . 5 7 + 0 . 1 5 E  02 200 5 6 . 5
11 8 G. I .  TRACT ROS 62 8 6 . 2 o z s . 3 . 8 6 + 0 . 14E 02 40 2 9 . 1 TAGGED •CONTENTS EXPOSED*
1 1 9 P .  MUCOSA ROP 56 0 . 4 o z s . 5 . 2 7 + 0 . 3 6 E  00 200 5 9 . 4
11 10 N.  MUCOSA RON 327 0 . 6 o z s . 4 . 7 6 + 0 . 2 5 E  00 600 36 .6

1 0 2 3  - 1 LEFT FEMUR RDB 609 1 . 2 o z s . 9 . 5 0 + 1 . 3 3 E - 0 1 500 3 2 . 3 0 . 1 7 9 C . S . I I
1 • 2 KIDNEY RDK 396 2 . 1 o z s . 4 . 1 0 + 5 . 2 0 E - 0 2 600 4 5 . 8 0 . 1 4 4 C . S . I I
11 3 LIVER RDL 425 1 2 . 3 o z s . 8 . 2 0 + 0 . 8 2 E - 0 1 900 3 6 . 5 0 . 2 0 9 c .  s . II
t • 4 LUNG RDR 485 3 . 3 o z s . 3 . 1 3 + 0 . 1 9 E  00 400 6 4 . 5 0 . 3 3 5 C . S . I I

*  NEW DATA T H I  S R E P O R T



TABLE E . 5  (CONTINUED)

ANIMAL
M3.

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  240  
ACTIVITY

COUNT
TIME

YIELD
(R=RE-

(DPM) WORK )

1024 “ I LEFT FEMUR RDB 655 1. 1 OZS. 1 . 2 3 * 2 . 4 7 E - 0 1 40 5 7 . 5
11 2 KIDNEY RDK 215 1 . 7 OZS. 4 . 7 4 * 5 . 9 3 E - 0 2 400 6 6 . 4
• 1 3 LIVER RDL 137 1 0 . 5 OZS.
1 1 4 LUNG ROR 334 2 . 7 OZS. 5 . 3 9 + 0 . 3 4 6  00 600 27 .8R
• I 5 HILAR NODE ROH 66 0 . 2 OZS. 1 . 5 0 + 5 . 8 0 E - 0 2 300 6 4 . 9
f i 7 TRACHEA ROT 80 1 . 4 OZS. 2 . 1 0 + 1 . 2 0 E - 0 1 200 3 9 . 4
11 8 G. I .  TRACT ROS 62 7 6 . 8 OZS. 8 . 5 6 + 0 . 3 1 E  01 40 7 7 . 2
f i 9 P .  MUCOSA ROP 169 0 . 6 OZS. 5 . 2 2 + 6 . 9 5 6 - 0 2 200 67 .9
11 10 N. MUCOSA RON 329 0 . 6 OZS. 1 . 2 3 + 0 . 7 8 6 - 0 1 600 4 2 . 2

1029 -  I LEFT FEMUR ROB 649 1 . 4 OZS. 0 . 0 0 + 0 . 2 0 6  00 60 5 0 . 6
1 • 2 KIDNEY RDK 165 2 . 0 OZS. 0 . 0 0 + 0 . 0 4 6  00 400 8 4 . 6
1 • 3 LIVER RDL 216 1 0 . 0 OZS. 2 . 2 5 + 0 . 8 0 E - 0 1 400 4 9 . 0
• 1 4 LUNG RDR 336 3 . 6 OZS. 4 . 5 8 + 0 . 1 7 6  01 300 5 4 . 3
1 1 5 HILAR NODE RDH 175 0 . 2 OZS. 4 . 1 5 + 0 . 2 7 6  00 1000 20 .4R
11 7 TRACHEA RDT 211 1 . 8 OZS. 2 . 1 3 + 0 . 0 9 6  01 400 4 4 . 3
11 8 G. I .  TRACT RDS 612 1 2 . 0 OZS. 2 . 5 5 + 0 . 0 8 6  02 50 4 3 . 2
11 9 P.  MUCOSA ROP 61 0 . 6 OZS. 1 . 8 4 + 1 . 4 7 6 - 0 1 300 6 0 . 2
11 10 N. MUCOSA RON 306 0 . 8 OZS. 2 . 2 1 + 0 . IDE 01 600 2 1 . 6

1035 “ 1 LEFT FEMUR RDB 663 1 . 5 OZS. 0 . 0 0 + 0 . 2 0 E  00 40 69.8R
11 2 KIDNEY RDK 116 2 . 6 OZS. 3 . 6 0  + 6 . 0 0 6 - 0 2 600 37 .2R
1 i 3 LIVER RDL 204 9 . 3 OZS. 2 . 5 1 + 0 . 7 4 E - 0 1 400 5 4 . 6
• i 4 LUNG RDR 330 3 . 0 OZS. 5 . 1 7 + 0 . 1 2 6  01 600 5 8 . 8
11 5 HILAR NODE RDH 153 0 . 3 OZS.
f 1 7 TRACHEA RDT 174 1 . 6 OZS. 8 . 2 6 + 1 . 0 6 E - 0 1 400 5 5 . 7
11 8 G. I .  TRACT RDS 630 6 . 4 OZS. 1 . 0 4 + 0 . 0 2 E  02 100 6 1 . 9
• • 9 P.  MUCOSA ROP 64 0 . 4 OZS, 1 . 1 2 + 0 . IDE 00 600 5 8 . 7
• • 10 N. MUCOSA RON 326 0 . 9 OZS. 0 . 7 4 + 1 . 2 4 E - 0 1 1000 1 1 . 4R

URANIUM 
(M ICRO 

GRAMS)

REMARKS

LOST IN DISS .
0 . 4 9 0

0 . 5 6 7

TAGGED 'VOMITED*

0 . 5 5 0
LOST IN D ISS .

*  NEW D A T A T H I S  R E P O R T



TABLE E .5 (CONTINUED)

> M

ANIMAL
N O .

SAMPLE
TYPE

TLW
NO.

WET 
WE IGHT

PU 2 3 9 ,  2 4 0  
A C T I V I T Y  

(DPMI

COUNT 
T IME

YIELD  
( R = R E -  
WORK )

URANIUM
CM ICRO 

GRAMS I

REMARKS

10 4 0  - 1 L E F T  FEMUR RDB 6 6 0 1 . 4 OZS. 0 . S 5 + I . 6 9 E - 0 I 4 0 8 3 . 7
1 1 2 KIDNEY RDK 7 9 2 . 1 OZ S. 1 . 2 2 i 0 . 9 8 E - 0 l 2 0 0 4 8 . 2
• 1 3 LIVER RDL 2 0 6 8 . 5 OZS. 5 . 2 8 + 0 . 6 3 E - 0 1 9 0 0 4 1 . 8
1 1 4 LUNG RDR 3 3 8 3 . 1 OZS. 5 . 5 8 * 1 . 2 9 E - 0 1 3 0 0 4 6 . 3 0 . 9 2 8
1 1 5 HILAR NODE RDH 5 5 0 . 3 O Z S. 1 . 3 1 + 1 . 1 5 E - 0 1 2 0 0 7 2 . 2
1 1 7 TRACHEA RDT 1 9 6 l . l OZS. 1 . 6 3 + 0 . 6 8 E - 0 1 4 0 0 5 9 . 4
11 8 G .  I .  TRACT RDS 622 5 . 5 OZS. 2 . 8 9 + 0 . 0 8 E  0 3 3 0 4 1 . 1
f « 9 P .  MUCOSA RDP 6 7 0 . 4 OZS. l . l l t 0 . 1 2 E  0 0 3 0 0 7 6 . 9 VOMIT INCLUDED
t f 1 0 N .  MUCOSA RON 3 1 8 0 . 9 O Z S. 7 . 0 0 + 0 . 3 3 E  0 0 1 0 0 0 2 5  .3R

10 4 1  - I L E F T  FEMUR ROB 6 4 1 1 . 6 O Z S. 4 . 9 3 + 4 . 9 3 E - 0 1 4 0 3 8 . 3
Cm

> t 2 KIDNEY RDK 7 8 2 . 4 OZS. 3 . 2 8 t l . 7 9 E - 0 1 2 0 0 3 9 . 6 ■ M1 1 3 LIVER RDL 1 4 8 1 2 . 9 OZS. LOST I N  0 1  S S ^
1 1 4 LUNG ROR 3 1 7 4 . 0 OZS. 1 . 3 7 4 0 . 0 5 E  0 1 4 0 0 6 3 . 8 0 . 0 7 3
1 1 5 HILAR NODE RDH 2 0 0 0 . 2 OZS. 0 . 0 0 * 0 . 0 7 E  0 0 2 0 0 6 9 . 2
1 • 7 TRACHEA RDT 1 6 3 2 . 2 OZS. l . 0 4 t 0 . 0 6 E  0 1 2 0 0 6 1 . 8
• 1 3 G .  I .  TRACT ROS 6 3 3 8 . 0 OZS. 5 . 3 5 + 0 . 1 7 E  0 2 6 0 2 3 . 3 *
f t 9 P .  MUCOSA RDP 7 3 0 . 8 OZS. 4 . 8 0 + 3 . 8 0 E - 0 2 4 0 0 7 4 . 2
• f 1 0 N .  MUCOSA RON 3 2 3 0 . 8 OZS. 3 . 8 3 + 3 . 8 3 E - 0 1 7 0 3 1 . 7

am

1 0 4 5  - 2 KIDNEY RDK 1 5 8 3 . 4 OZS. 4 . 2 1 + 4 . 2 1 E - 0 1 4 0 5 0  . 5 0 . 0 4 1 C .  s . I I

1 0 4 6  - I L E F T  FEMUR RDB 6 0 8 1 . 6 OZS. l . 2 8 # 0 . 8 5 E - D l 4 0 0 3 6 . 9 C .  S . I I
1 • 2 KIDNEY RDK 4 5 1 2 . 1 OZS. 1 . 1 4 + 2 . 2 7 E - 0 1 6 0 4 1 . 6 0 . 1 6 6 c .  s . I I
• • 5 HILAR NODE RDH 4 4 0 0 . 3 OZS. 0 . 0 0 * 0 . lO E  0 0 1 0 0 5 8 . 7 0 . 4 1 1 c .  s . I I

* NEW DATA T H I S  REPORT



TABLE E.5 (CONTINUED)

Fmm N

Mm oc

ANIMAL SAMPLE TLW WET PU 2 3 9 ,  2 4 0 COUNT Y lELD
N O . TYPE NO. WE IGHT A C T I V I T Y TIME (R =R E

lOPM) WORK)

1 0 5 0  - 1 L E F T  FEMUR ROB 6 6 6 1 . 4 O Z S. 0 . 0 0 + 0 . 2 5 E  0 0 4 0 5 5 . 5
) ) 2 KIDNEY RDK 8 6 1 . 8 O Z S. 2 . 3 6 * 4 . 7 2 E - 0 2 2 0 0 7 0  . 6
11 3 L IV E R RDL 1 3 5 1 0 . 3 O Z S. 0 . 5 4 + 1 . 0 8 E - 0 1 6 0 0 2 6 . IR
1 1 4 LUNG RDR 3 4 1 3 . 4 OZ S. 2 . 5 5 + 0 . 2 4 E  0 0 6 0 0 2 2  .6R
• 1 5 HILAR NODE RDH 6 2 0 . 3 O Z S. l . O l + l . O l E - O I 3 0 0 5 5 . 1
1 a 7 TRACHEA RDT 82 1 . 5 O Z S. 7 . 5 6 + 0 . 4 2 E  0 0 2 0 0 6 8  . 0
a 1 8 G .  I .  TRACT RDS 6 3 2 5 . 3 O Z S. 1 . 6 4 + 0 . 0 4 E  0 4 20 5 4 . 0
• a 9 P .  MUCOSA RDP 1 6 8 0 . 5 OZ S. 1 . 6 4 + 0 . 0 7 E  0 1 2 0 0 7 0  . 9
a a 10 N .  MUCOSA RON 3 0 9 0 . 8 O Z S. 2 . 4 9 + 0 . 0 7 E  0 2 500 3 6 . 2

10 5A  - 1 L E F T  FEMUR RDB 662 0 . 9 O Z S. 0 . 0 0 + 0 . 3 3 E  0 0 4 0 4 2 . 7
a a 2 KIDNEY RDK 89 1 . 4 O Z S. - 2 . 3 0 + 9 . 2 0 E - 0 2 5 0 0 2 4 . 3
a a 3 LIV ER RDL 90 8 . 5 O Z S. 8 . 5 0 + 8 . 5 0 E - 0 2 3 0 0 5 8 . 7
a a 4 LUNG RDR 3 4 0 2 . 2 OZS. 3 . 6 3 + 0 . 2 6 E  0 0 7 0 0 2 6 . 2
a a 5 HILAR n o d e ROH 1 99 0 . 2 O Z S . 1 . 2 4 + 0 . 1 2 E  0 0 5 0 0 4 8  .8R
a a ? TRACHEA ROT 2 1 3 1 . 0 O Z S. 1 . 1 6 + O . l B E  0 0 1 0 0 0 1 1 . 0
a a 8 G .  I .  TRACT RDS 6 1 8 4 . 2 O Z S. 3 . 2 6 + 0 . 0 6 E  0 3 2 0 0 1 3 . 3
a a 9 P .  MUCOSA RDP 1 4 5 0 . 3 O Z S. 6 . 1 4 + 1 . 1 7 E - 0 1 1 0 0 0 1 2 . 9 R
a a 1 0 N .  MUCOSA RON 3 0 8 0 . 7 O Z S. 4 . 1 4 + 1 . 3 2 E - 0 1 4 0 0 3 5 . 8

1 0 6 0  - I L E F T  FEMUR RDB 6 3 9 1 . 7 O Z S . 1 . 1 0 + 2 . 2 1 E H D 1 4 0 5 7 . 0
a a 2 KIDNEY RDK 81 2 . 0 O Z S. 0 . 0 0 4 0 . 0 5 E  0 0 2 0 0 4 8 . 9
a a 3 LIV ER RDL 1 4 9 1 4 . 0 O Z S.
a a 4 LUNG RDR 3 1 2 3 . 3 O Z S . 9 . 9 5 + 1 . 3 4 E - 0 1 6 0 0 2 8 . 5
a a 5 HILAR NODE ROH 5 8 0 . 3 O Z S. 5 . 0 0 t 6 . 3 0 E ~ 0 2 4 0 0 6 1 . 5
a a 7 TRACHEA RDT 1 4 2 1 . 6 OZS. 0 . 6 1 + 1 . 8 4 E - 0 1 1 0 0 4 4 . 1
a a 8 G .  I .  TRACT ROS 6 1 3 1 . 9 L BS . 5 . 7 5 + 0 . 6 3 E  0 0 2 0 0 1 7 . 4 R
a a 9 P .  MUCOSA ROP 7 4 0 . 5 O Z S . 0 . 0 0 + 0 . 0 4 E  0 0 4 0 0 6 7 . 1
a a 1 0 N .  MUCOSA RON 3 2  8 0 . 8 O Z S. 1 . 8 2 * 0 . 7 3 E - 0 1 6 0 0 2 6 . 0

URANIUM 
(M ICRO 

GRAMS)

0 .0 8 2

R E M A R K S

LOST IN DISS.

*  NEW DAT A T H I S  R E P O R T



TABLE E.5 (CONTINUED)

ANIMAL SAMPLE TLW WET PU 2 3 9 ,  240 COUNT Y i a O  URANIUM REMARKS
N 3 . TYPE NO. WEIGHT A C T IV IT Y

(DPM)
TIM E CR =RE -

WORK)
(MICRO

GRAMS)

1C62 ~ 1 L E F T  FEMUR RDB 6 1 7 1 . 5 OZ S. - 0 . 3 8 + 1 . 5 3 E - 0 1 7 0 0 0 9  .9R 0 . 3 4 5 C . S . I I
) , 2 KIDNEY RDK 3 9 3 2 . 7 O Z S. 3 . 8 9 * 3 . 8 9 E - 0 1 4 0 3 6 . 4 0 . 0 8 2 C . S . I I
1 f 3 L IVER RDL 4 2 0 1 4 . 1 OZS. 1 . 0 1 + 0 . 1 4 E  0 0 4 0 0 3 8 . 8 0 . 1 1 0 4. .  S . I I
1 1 4 LUNG RDR 4 8 4 3 . 8 OZS. 2 . 8 8 + 0 . 2 3 E  0 0 5 0 0 3 7 . 0 C . S . I I
1 1 5 HILAR NODE RDH 4 4 1 0 . 2 OZ S. 0 . 9 2 + 1 . 3 7 E - 0 1 1 0 0 6 1 . 9 0 . 3 1 1 C . S . I I

1067  - 1 L E F T  FEMUR RDB 6 4 8 l . O OZ S. 0 . 8 6 * 1 . 7 2 E - 0 1 6 0 6 0  . 0
1« 2 KIDNEY RDK 1 1 1 1 . 4 OZS. D . 8 2 + 1 . 0 3 E - 0 1 2 0 0 5 7 . 5

5 2 a1 • 3 L I VER RDL 2 1 8 7 . 3 OZ S. 2 . 1 4 + 0 . 8 3 E - 0 1 6 0 0 3 9 . 1 S ki • 4 LUNG RDR 3 1 6 2 . 4 OZ S. 1 . 0 5 + 0 . 0 5 E  0 1 6 0 0 3 7 . 4 0 . 0 9 9 W11 5 HILAR NODE RDH 71 0 . 3 OZS. 7 . 6 0 + 5 . 1 0 E - 0 2 3 0 0 7 4 . 3 Mt i 7 TRACHEA RDT 1 6 0 1 . 3 OZS. 9 . 7 9 + 9 . 7 9 E - 0 2 5 0 0 3 0 . 2
11 8 G .  I .  TRACT RDS 6 1 9 5 . 3 OZS. 9 . 8 5 + 0 . 6 5 E  0 0 2 0 0 2 8 . 8 A
1 1 9 P .  MUCOSA RDP 8 3 0 . 4 OZ S. 1 . 0 0 + 0 . 7 1 E - 0 1 3 0 0 6 9  . 8 § W J i g ;  '
1 1 10 N .  MUCOSA RON 3 0 7 0 .  5 OZS. 8 . 9 0 + 5 . 6 0 E - 0 2 4 0 0 6 3 . 6 W

I C 6 9  - 1 L E F T  FEMUR RDB 6 6 1 1 . 2 OZS. 1 . 0 4 + 2 . 0 9 E - 0 1 4 0 6 7 . 9 R
11 2 KIDNEY RDK 1 3 9 1 . 8 OZ S. LO ST IN Di s'lr
11 3 L IV E R RDL 2 1 7 8 . 9 OZS. 6 . 6 9 + 0 . 9 4 E - 0 1 9 0 0 2 5 . 9
• t 4 LUNG RDR 2 9 1 3 . 1 OZS. 1 . 2 1 + 0 . 1 9 E  0 0 2 0 0 4 0  . 8
1 • 5 HILAR NODE RDH 6 3 0 . 3 OZ S. 1 . 1 4 + 0 . 1 6 E  0 0 3 0 0 5 1 . 5
11 7 TRACHEA RDT 83 1 . 4 OZS. 1 . 4 2 + 0 . 7 1 E - 0 1 4 0 0 5 4 . 6R
1 • 8 G .  I .  TRACT RDS 6 3 4 6 . 2 OZS. 1 . 1 5 + 0 . 0 3 E  0 3 1 0 0 1 7 . 9
• • 9 P .  MUCOSA RDP 1 1 0 0 . 5 OZS. 1 . 0 1 + 0 . 8 4 E - 0 1 2 0 0 7 0 . 1
i 1 10 N .  MUCOSA RON 3 2 1 0 . 7 OZS. 0 . 0 0 + 0 . 0 9 E  0 0 4 0 0 2 8 . 5

1 0 7 3  - 1 L E F T  FEMUR RDB 6 1 6 1 . 7 OZS. 2 . 1 8 + 1 . 8 7 E - 0 1 7 0 0 1 2 . 2 R 0 . 4 3 3 C . S . I I
1 1 2 KIDNEY RDK 4 4 6 2 . 2 OZS. 1 . 1 4 * 1 . 7 1 6 - 0 1 1 0 0 4 5 . 1 0 . 1 1 2 C . S . I I
11 3 L I VER RDL 42 7 1 3 . 4 OZS. 9 . 4 0 * 1 . 3 2 6 - 0 1 4 0 0 3 7 . 3 0 . 6 9 5 c . s . I I
1 ( 4 LUNG RDR 4 8 1 3 . 7 OZS. 3 . 9 4 * 0 . 2 1 6  0 0 5 0 0 5 4 . 8 1 . 1 6 C . S . I I
1 1 5 HILAR NODE RDH 4 3 7 0 . 3 OZS. 5 . 1 0 * 3 . 6 0 6 - 0 2 6 0 0 6 4 . 8 0 . 2 3 0 C . S . I I

*  N E W  D A  TA T H I  S  R E P O R  T

I*

■■,



TABLE E.5 (CONTINUED)

ANIMAL
N O.

SAMPLE
TYPE

TLW
NO.

WET
WE IGHT

PU 2 3 9 ,  2 4 0  
A C T I V I T Y

I DPM)

COUNT 
T IME

YIEL D
I R=RE~ 
WORK )

1 0 7 4  - 1 L E F T  FEMUR RDB 5 4 0 1 . 4 O Z S. 1 . 0 1 + 2 . 0 2 E - 0 1 4 0 6 2  . 2
9 1 2 KIDNEY RDK 1 1 3 1 . 8 O ZS. 2 . 9 0 + 4 . 8 0 E - 0 2 5 0 0 5 4 . 1
t  9 3 LIVE R RDL 2 0 3 7 . 5 OZS. 6 . 1 6 + l . l l E - O l 5 0 0 2 7 . 6 R
9 9 4 LUNG ROR 3 1 4 2 . 7 O Z S. 1 . 8 5 + 0 . 8 5 E - 0 1 3 0 0 6 0  . 2
9 9 5 HILAR NODE RDH 7 0 0 . 3 O Z S. 0 . 0 0 + 0 . 0 4 E  0 0 3 0 0 5 2 . 4
9 9 7 TRACHEA RO T 1 5 1 1 . 7 OZS.
9 9 8 G .  I .  TRACT RDS 62  9 1 . 9 LB S . 2 . 3 2 + 0 . 8 4 E  0 0 6 0 2 4 . 4
9 9 9 P .  MUCOSA RDP 7 5 0 . 5 O Z S. 5 . 9 0 + 4 . 9 0 E - 0 2 4 0 0 7 2 . 4
9 9 10 N .  MUCOSA RON 3 0 2 0 . 6 O Z S. 3 . 9 2 + 2 . 2 4 E - 0 1 4 0 0 1 1 . 2

1 C 8 1  - I L E F T  FEMUR RDB 6 3 7 1 . 7 O ZS. 2 . 7 7 + 1 . 2 3 E - 0 1 4 0 0 2 3 . 0
9 9 2 KIDNEY RDK 8 7 2 . 1 O Z S. 1 . 7 8 + 1 . 1 9 E - 0 1 2 0 0 5 6 . 3
9 9 3 LIVER RDL 2 0 9 1 1 . 0 OZS. 5 . 3 8 + 0 . 5 4 E - 0 1 9 0 0 5 3 . 2
9 9 4 LUNG RDR 3 1 5 3 . 6 O ZS. 4 . 9 1 + 0 . 1 8 E  0 1 4 0 0 3 9 . 0
9 9 5 HILAR n o d e RDH 7 7 0 . 3 O Z S. 9 . 0 0 + 9 . 0 0 E - 0 2 2 0 0 6 8 . 7
9 9 7 TRACHEA RDT 1 6 1 1 . 6 O Z S . 7 . 7 4 + 0 . 4 5 E  0 0 2 0 0 6 4 . 1
9 9 8 G .  I .  TRACT RDS 6 1 5 6 . 0 O Z S. 7 . 6 1 + 0 . 1 9 E  0 2 1 0 0 1 7 . 5
9 9 9 P .  MUCOSA ROP 1 9 8 0 . 4 O Z S. 1 . 1 6 + 0 . 3 1 E - 0 1 4 0 0 8 1 . 6
9 9 10 N .  MUCOSA RON 3 2 0 0 . 8 O Z S. 2 . 5 4 + 0 . 3 2 E  0 0 9 0 0 0 9  .2R

1 0 8 7  - I L E F T  FEMUR RDB 6 6 4 1 . 5 O Z S . 4 . 0 6 + 4 . 0 6 E - 0 1 4 0 3 4 . 9
9 9 2 KIDNEY RDK 2 0 7 2 . 3 OZ S. 0 . 0 0 + 0 . 3 1 E  0 0 6 0 3 0 . 4
9 9 3 LIVER RDL 2 2 7 1 0 . 0 O Z S. 4 . 4 1 + 0 . 6 4 E - 0 1 5 0 0 6 2 . 8
9 9 4 LUNG ROR 3 1 3 3 . 5 O Z S . 6 . 0 1 + 0 . 1 7 E  0 1 4 0 0 5 9  . 6
9 9 5 HILAR NODE ROH 5 9 0 . 2 O Z S . 5 . 6 0 + 2 . 8 0 E - 0 1 6 0 0 1 0 . 9
9 9 7 TRACHEA RDT 1 6 2 1 . 7 O ZS. 1 . 5 9 + 0 . 1 9 E  0 0 2 0 0 5 9 . 2
9 9 8 G .  I .  TRACT RDS 6 2 1 5 . 4 O Z S. 2 . 7 5 + 0 . 0 5 E  0 3 100 2 0  .5R
9 9 9 P .  MUCOSA RDP 6 9 0 . 5 O Z S . 1 . 9 0 + 1 . 9 0 E - 0 1 2 0 0 3 6 . 8
9 9 1 0 N .  MUCOSA RON 3 0 3 1 . 0 O Z S . 2 . 2 5 + 0 . 4 7 E - 0 1 9 0 0 3 2 . 2

URANIUM
IM ICRO 

GRAMS)

REMARKS

L OST  IN D I S S .

0 . 5 1 6

0 . 3 1 9

•  N E W  D A T A  T H I S  R E P O R T



TABLE E .5 (CONTINUED)

ANIMAL
N D .

SAMPLE
TYPE

TLW
NO.

WET 
WEIGHT

PU 2 3 9 ,  2 4 0  
A C T I V I T Y  

(DPK)

COUNT
TIME

Y IE L D  
( R = R E -  
WOR< )

URANIUM
(M ICRO 

GRAMS )

REMARKS

1094  - 1 L E F T  FEMUR RDB 6 3 8 2 . 0 OZ S. 5 . 0 7 t l . 4 5 E - 0 1 4 0 0 2 9  . 3
t < 2 KIDNEY RDK 4 5 0 2 . 8 O ZS. 2 . 3 7 4 0 . 4 7 E - 0 1 5 0 0 6 2 . 2
11 3 LIVE R RDL 2 1 0 1 2 . 4 , OZS. I . I 0 + 0 . 2 9 E - 0 1 5 0 0 7 6 . 9
• 1 4 LUNG RDR 3 4 2 4 . 5 O Z S. 1 . 0 6 + 0 . 0 3 E  0 2 4 0 0 4 3 . 1 0 . 0 9 8
f 1 5 HILAR NODE ROH 1 4 4 0 . 3 O Z S. 0 .0 0 4 = 6 .ODE 00 4 0 6 8  . 6
• 1 7 TRACHEA RDT 1 7 1 2 . 6 OZS. 2 . 5 0 4 0 . 0 9 E  0 1 9 0 0 2 1 . 4
1 1 3 G .  I .  TRACT RDS 6 1 0 8 . 0 OZS. 2 .384 =0 .07E  0 2 5 0 5 5 . 1
1 1 9 P .  MUCOSA RDP 6 8 0 . 4 O Z S. 1 .2 4 4 = 0 .16E 00 2 0 0 6 4 . 9

n
o

• 1 1 0 N .  MUCOSA RON 3 4 4 1 . 0 O Z S. 1 . 5 3 4 0 . 0 7 E  0 1 1 0 0 0 1 8 . 8R

M# IC96  - 1 L E F T  FEMUR RDS 6 5 1 1 . 3 OZS. 0 . 0 0 4 = 0 . 1 8 E  0 0 4 0 7 8 . 5
m F • i 2 KIDNEY RDK 4 5 2 2 . 6 O Z S . 5 . 5 9 4 1 . 6 8 E - 0 1 1 0 0 0 1 5 . 2R FOUND 2 / 2 0 / 6 4

lO 1 1 3 LIVER RDL 2 2 6 1 0 , 8 OZS. 3 . 3 3 4 = 0 . 9 3 E - 0 1 4 0 0 5 9 . 1
t  I 4 LUNG RDR 3 3 9 3 . 5 OZ S. 1 . 7 7 4 = 0 . 6 4 E - 0 1 6 0 0 6 6 . 5

z 1 1 5 HILAR NODE RDH 8 4 0 . 2 OZS. ~ 3 . 804=7.60E~02 2 0 0 4 3 . 7
“ 1 1 1 7 TRACHEA RDT 1 6 7  . 2 . 2 OZS. 4 . 4 0 4 = 2 . 8 0 E - 0 2 6 0 0 8 5 . 1
> 1 I a G .  I .  TRACT RDS 6 2 0 2 . 5 LBS. 4 . 8 0 4 = 0 . 5 7 £  0 0 2 0 0 1 8 . 0 TAGGED 'LARGE •
r™ • • 9 P .  MUCOSA RDP 5 7 0 . 7 OZ S. 7 . 0 0 4 8 . 8 0 E - 0 2 2 0 0 6 7 . 7

1 1 10 N .  MUCOSA RON 3 1 9 0 . 8 OZS. 1 . 5 9 4 0 . 1 7 E  0 0 4 0 0 4 3 . 5

1097  - 1 L E F T  FEMUR RDB 6 2 4 1 . 5 O Z S. 1 . 6 9 4 = 2 . 5 4 E - 0 1 6 0 6 0  . 8 0 . 4 3 5 C . S .  I I
1 1 2 KIDNEY RDK 4 4 4 2 . 2 O Z S. 1 . 7 6 4 = 0 . 8 8 E - 0 1 4 0 0 5 3 . 8 C . S .  I I
i  • 3 LIV ER RDL 3 9 7 1 0 . 2 OZ S. 8 . 0 0 4 = 1 . 0 8 E - 0 1 6 0 0 2 8 . 8 0 . 0 7 4 C . S .  I I
• • 4 LUNG ROR 4 8 3 3 . 3 O Z S. 3 . 0 4 ^ 0 . 2 1 E  0 0 5 0 0 4 7 . 3 0 . 2 9 9 C . S .  I I
11 5 HILAR NODE RDH 4 4 2 0 . 2 O Z S. - 0 . 5 5 4 = 1 . l O E - 0 1 1 0 0 5 1 . 7 0 . 2 1 4 C . S .  I I

*  NEW DATA T H I S  . lEPORT



TABLE E .5 (CONTINUED)

ANIMAL 
N O .

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  2 4 0  
A C T I V I T Y  

(DPM)

COUNT 
T IME

Y IE L D
(R = R E
WORK)

1 0 9 9  - 1 L E F T  FEMUR RDB 6 4 2 1 . 7 O Z S . 2 . 0 5 * 4 . 1 1 E - 0 1 4 0 3 4 . 5
• 9 2 KIDNEY RDK 1 6 4 2 . 1 O Z S. 9 . 1 0 + 5 . 5 0 E - 0 2 4 0 0 8 6 . 6
I 9 3 LIVER RDL 205 1 2 . 0 OZ S. 6 . 6 1 + 0 . 6 6 E - 0 1 9 0 0 4 6 . 7
t  t 4 LUNG ROR 3 3 2 4 . 0 O Z S. 1 . 0 9 + 0 . 0 4 E  0 1 9 0 0 2 9  , 7
• 1 5 HILAR NODE RDH 1 5 2 0 . 2 O Z S .
I  t 7 TRACHEA RDT 1 9 7 1 . 6 O Z S . 3 . 1 1 + 1 . 0 9 E - 0 1 400 5 1 . 9
t 1 8 G .  I .  TRACT RDS 6 2 6 7 . 0 OZS. 1 . 1 7  + 0 . 0 4 E  0 3 4 0 1 7 . 9
• « 9 P .  MUCOSA ROP 65 0 . 4 OZ S. 3 . 8 6 + O . l O E  0 1 6 0 0 5 9 . 8
1 1 ID N .  MUCOSA RON 3 2 4 0 . 9 O Z S . 9 . 4 9 + 0 . 2 7 E  0 1 1000 2 3  .9R

I I I ?  - I L E F T  FEMUR RDB 6 6 5 1 . 3 O Z S. 0 . 0 0 + 0 . 5 0 E  0 0 4 0 2 8 . 41 > 2 KIDNEY RDK 138 1 . 7 O Z S. 1 . 1 4  + 2 . 2 8 E - 0 1 4 0 6 2 . 1
a 1 3 L IVER RDL 1 3 4 1 3 . 3 OZS. 4 . 0 0 + 0 . 6 4 E - 0 1 6 0 0 4 5  .3R
a 9 4 LUNG ROR 3 1 0 3 . 2 OZS. 3 . 9 7 + 0 . 1 9 E  0 0 6 0 0 6 1  . 0
1 9 5 HILAR NODE RDH 2 0 1 0 . 2 OZS. 8 . 8 8 + 0 . 9 8 E - 0 1 4 0 0 6 6 . 8
9 9 7 TRACHEA. RDT 1 7 3 1 . 5 OZ S. 2 . 0 1 + 0 . 1 6 E  0 0 4 0 0 5 7 . 2
9 9 S G .  I .  TRACT RDS 6 2 3 6 . 6 OZ S. 7 . 0 8 + 0 . 2 3 E  0 2 3 0 3 4 . 8

' 9 a 9 P .  MUCOSA RDP 7 6 0 . 5 OZS. 1 . 0 7 + 0 . 0 5 E  0 1 2 0 0 6 8 . 7
9 9 10 N .  MUCOSA RDN 3 0 4 0 . 7 OZS. 1 . 4 9 + 0 . 0 7 E  0 1 4 0 0 4 6 . 7

1 1 1 9  - 4 LUNG RDR 3 3 7 3 . 8 O Z S. 4 . 7 0 + 0 . 2 3 E  0 0 6 0 0 5 7 . 6

1 1 2 5  - 1 L E F T  FEMUR RDB 6 5 2 1 . 0 OZS. 2 . 8 7 + 2 . 8 7 E - 0 1 4 0 4 9 . 4
9 9 2 KIDNEY RDK 1 7 0 1 . 7 O Z S. 3 . 9 5 + 1 . 8 6 E - 0 1 1 0 0 0 1 2 . 2
9 9 3 LIV ER RDL 91 7 . 9 OZ S. 4 . 0 3  + 1 . 6 8 E - 0 1 3 0 0 2 9  . 6
9 9 4 LUNG RDR 3 3 1 2 . 4 OZS. 3 . 7 9 + 0 . 2 1 E  0 0 4 0 0 7 0  . 6
1 9 5 HILAR NODE RDH 157 0 . 2 OZ S. 1 . 0 3 + 2 . 0 6 E - 0 1 4 0 6 9 . 0
•  9 7 TRACHEA RDT 1 4 3 1 . 1 OZ S. 6 . 0 B + 1 . 3 3 E - 0 1 200 6 2 . 1
9 9 3 G. I .  TRACT RDS 614 5 . 3 OZS. 8 . 3 3 ( = 0 . 1 7 E  0 3 40 55 .4R
9 9 9 P .  MUCOSA ROP 85 0 . 4 OZS. 9 . 6 4 + 1 . 4 5 E - 0 1 2 0 0 5 7  . 5
9 t 10 N .  MUCOSA RDN 305 0 . 8 OZS. 9 . 6 0 + 0 . 9 4 E - 0 1 6 0 0 5 0 . 7

URANIUM
(MICRO

GRAMS)

R E M A R K S

0 . 3 1 1
LOST  IN 01  S S .  

TAGGED * 8 1 0 0 0  IN TRACHEA* 
INFO TAG UNREADABLE

0 . 2 5 1

0 . 5 2 4  C . S .  I I  

0 . 7 8 9

TAGGED 'CONTEN TS  EXPOSED*

» N E W  O A  PA T t H  S  - i E P O R  T



TABLE E .5 (CONTINUED)

ANIMAL
N O .

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  2 4 0  
A CT IV IT Y  

(DPM)

COUNT
TIM E

Y i a o
( R = R E
WORK)

1 1 3 2  - I L E F T  FEMUR ROB 6 5 4 1 . 5 OZS. 2 . 3 8 + 2 . 3 8 E - 0 1 4 0 5 9 . 4
a I 2 KIDNEY RDK 1 1 2 2 . 0 OZS. 9 . 8 0 + 5 . 4 0 E - 0 2 5 0 0 5 8 , 8
a a 3 LIVER RDL 2 1 9 1 0 . 8 OZS.
a a 4 LUNG RDR 3 3 3 4 . 1 O Z S . 3 . 1 8 + 0 . 2 1 E  0 0 4 0 0 5 6 . 2
a a 5 HILAR NODE RDH 6 0 0 . 2 O Z S. 0 . 0 0 + 0 . 0 7 E  0 0 3 0 0 6 3 . 6
a a 7 TRACHEA RDT 1 7 2 1 . 8 OZS. 6 . 1 0 + 6 . 1 0 E - 0 2 4 0 0 5 7  . 9
a a 8 G .  I .  TRACT RDS 6 1 1 7 . 3 OZS. 2 . 3 8 + 0 . 1 4 E  0 1 1 0 0 2 7 . 9
a a 9 P .  MUCOSA RDP 72 0 . 6 OZS. 1 . 4 1 * 0 . 4 0 E - O l 4 0 0 7 5 . 5
a a 10 N .  MUCOSA RDN 3 2 5 0 . 7 O Z S. 2 . 8 0 * 0 . 5 1 E - 0 1 1 0 0 0 3 1 . 4 R

1 1 3 4  - I L E F T  FEMUR ROB 6 3 6 1 . 1 OZS. 1 . 2 2 + 0 . 1 6 E  0 0 4 0 0 3 6 . 1
a a 3 L IVER RDL 1 3 6 9 . 4 O ZS.
a a 5 HILAR NODE RDH 1 0 9 0 . 2 O Z S. 5 . 4 0 + 7 . 2 0 E - 0 2 2 0 0 6 6 . 0

I I 5 0  - I L E F T  FEMUR RDB 6 5 3 1 . 4 OZ S. 0 . 0 0 * 0 . 3 2 E  0 0 4 0 4 4 . 5
a a 2 KIDNEY RDK 1 6 6 2 . 1 OZ S. 4 . 5 0 * 3 . 6 0 E - 0 2 4 0 0 8 8 . 3

" a a 3 LIVER RDL 2 2 0 1 0 . 1 O Z S. 1 . 2 6 * 0 . 6 3 E - 0 1 8 0 0 3 6 . 1
a a 4 LUNG RDR 3 3 5 3 . 4 OZS. 5 . 8 2 * 0 . 8 0 E - 0 1 9 0 0 2 7 . 7
a a 5 HILAR NODE RDH 5 4 0 . 3 OZS. 0 , 6 0 * 1 . 0 0 8 - 0 1 2 0 0 5 8 . 8
a a 7 TRACHEA RDT 2 1 2 1 . 3 OZS. 0 . 0 0 * 0 . 0 5 E  0 0 4 0 0 5 7 . 8
a a 6 G .  I .  TRACT RDS 6 3 1 5 . 4 OZS. 2 . 5 8 * 0 . 0 7 E  0 3 30 4 3 . 0
a a 9 P .  MUCOSA RDP 2 0 2 0 . 4 OZS. 3 . 1 9 * 5 . 3 2 E - 0 2 4 0 0 6 6 . 5
a a 10 N .  MUCOSA RDN 1 5 4 0 . 7 OZS. 0 . 0 0 * 0 . 0 9 E  0 0 2 0 0 5 0 . 4

URANIUM
(MICRO

GRAMS)

REMARKS

L O ST  I N  DI  S S .
0 . 2 5 1

0 . 8 8 8  C . S .  I I
C . S .  I I  L O ST  I N  D I S S

0 . 3 3 4  C . S .  I I

0 . 7 8 1

* NEW DATA T H IS  REPORT

V ?



TABLE E .6 RADIOCHEMICAL ANALYSIS OF BIOLOGICAL SAMPLES, SHEEP

AMIMAL 
NO.

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  2 4 0  
A C T I V I T Y  

(DPM)

COUNT
TIME

Y i a o  
(R = R E  
WORK )

2 4 2  - 1 L E FT  FEMUR RSB 577 5 . 8 O Z S. 1 . 9 4 + 0 . 5 5 E - 0 1 9 0 0 4 5 . 4
f 1 2 KIDNEY RSK 5 1 4 4 . 0 OZS. 4 .  544=4. 54 E -0 1 4 0 4 6 . 8
> 1 3 LIVER RSL 5 0 4 1 . 6 LBS. 3 . 1 B 4 = 0 . 8 2 E - 0 1 8 0 0 3 5 . 2
11 4 LUNG RSR 5 7 1 1 2 . 4 OZS. 4 . 0 1 = 4 = 0 . 8 4 E - 0 1 4 0 0 4 0  . 6
f ( 5 HILAR NODE RSH 517 0 . 2 O Z S . 2 . 5 0 4 = 3 . 1 0 E - 0 2 6 0 0 8 0 . 3

2 0 0 5  - 1 L E F T  FEMUR RSB 5 9 9 7 . 8 O Z S. 1 . 1 5 4 = 0 .8 2 E “ 01 5 0 0 3 6 . 1
1 1 2 KIDNEY RSK 5 9 0 3 . 1 O Z S . 1 . 2 2 4 = 0 .  7 0  E - 0 1 4 0 0 4 5 . 2
i  1 3 L I VER RSL 5 7 4 1 . 3 LBS. 4 . 6 8 t 0 . 3 0 E  0 0 5 0 0 3 6  .8R
1 1 4 LUNG RSR 5 4 2 1 5 . 2 O Z S. 2 . 4 0 4 = 0 . I D E  0 1 5 0 0 3 5 . 7
1 9 5 HILAR NODE RSH 605 0 . 3 O Z S . 0 . 0 0 4 0 . 5 4 E  0 0 4 0 2 6 . 3
1 9 7 TRACHEA RST 5 9 2 3 . 5 O Z S. 1 . 2 8 4 0 . 5 1 E - 0 1 4 0 0 5 5 . 3
9 9 8 G .  I .  TRACT RSS 6 6 7 1 4 . 9 LBS. 9 . 0 7 4 0 . 3 0 E  0 1 8 0 0 0 3 . 8R
9 9 10 N .  MUCOSA RSN 5 9 6 3 . 1 OZ S. 2 . 7 3 4 0 . 0 8 E  0 2 1 0 0 0 1 9 . 5R

2 C 0 6  - 2 KIDNEY , RSK 5 1 0 3 . 6 O Z S. 1 . 2 3 4 2 . 4 5 E - 0 1 4 0 5 7 . 7
9 9 I LE FT FEMUR RSS 5 5 9 5 . 2 O Z S. 1 . 5 7 4 0 . 5 9 E - 0 1 5 0 0 5 3 . 4
9 9 3 L IVER RSL 5 0 7 l . l L B S . 4 . 0 1 4 0 . 5 4 E - 0 1 900 4 4 . 8
9 9 4 LUNG RSR 5 6 6 1 3 . 3 O Z S. 1 . 0 3 4 0 . 1 3 E  0 0 4 0 0 4 7 . 4
9 9 5 HILAR NODE RSH 5 1 9 0 . 3 OZS. 5 . 3 0 4 3 . 8 0 E - 0 2 6 0 0 6 5 . 4

2 0 0 8  - 1 L E F T  FEMUR RSB 4 6 6 6 . 6 OZS. 6 . 3 0 4 7 . 9 0 E - 0 2 6 0 0 2 9  . 8
9 9 2 KIDNEY RSK 3 7 0 3 . 8 O Z S. I  . 1 0 4 2 . 2 0 E - 0 1 40 6 4 . 4
9 9 3 LIVER RSL 3 5 8 1 . 3 LBS. 4 . 9 6 4 0 . 7 9 E - 0 1 4 0 0 5 5 . 7
9 9 4 LUNG RSR 5 5 6 1 3 . 0 OZS. 1 . 0 9 4 0 . H E  GO 5 0 0 4 4 . 8
9 9 5 HILAR NODE RSH 2 8 7 0 . 4 O Z S. 9 . 1 5 4 3 . 9 2 E - 0 2 4 0 0 6 0 . 2

2 0 1 2  - I L E F T  FEMUR RSB 4 8 6 6 . 5 O Z S. 2 . 1 5 4 2 . 1 5 E - 0 1 4 0 6 5 . 7
9 9 2 KIDNEY RSK 2 5 0 3 . 9 O Z S, 4 . 1 2 4 = 8 . 2 4 6 - 0 2 100 6 8  . 8
1 9 3 L IVER RSL 2 7 2 1 . 2 LBS. 3 . 3 3 4 0 . 8 0 6 - 0 1 3 0 0 7 9  . 7
9 9 4 LUNG RSR 55 7 l . l LBS . 5 . 1 6 4 0 . 5 9 e - 0 1 5 0 0 4 7 . 8
9 9 5 HILAR MODE RSH 2 8 6 0 . 3 O Z S. - 1  . 1 5  4 2 . 3 0  6 - 0 1 4 0 6 1 . 5

URAMIUM 
(MICRO 

GRAMS I

REMARKS

2 .4 1

TAGGED 'VOMITED*

•|GW DATA THI S REPORT



TABLE E .6 (CONTINUED)

ANIMAL
NO.

SAMPLE
TYPE

TLW
NO.

WET 
WEIGHT

PU 2 3 9 ,  2 4 0  
ACT IV IT Y  

(DPM)

COUNT 
T IME

Y IE L D
(R=RE 
WORK )

2 0 1 3  - 1 L E FT  FEMUR RSB 5 3 2 6 . 4 OZS. 2 . 3 1 + 0 . 4 6 E - 0 1 5 0 0 5 4 . 4
« t 2 KIDNEY RSK 3 6 9 3 . 6 OZS. 3 . 3 7 + 3 . 3 7 E - 0 1 4 0 6 3 . 1
• 1 3 L IVE R RSL 2 7 5 1 . 6 LBS. 2 . 9 2 * 0 . 18E 0 0 5 0 0 5 8 . 5
• I 4 LUNG RSR 5 4 5 1 5 . 7 OZS. 9 . 3 0 * 0 . 3 0 E  0 1 4 0 0 4 8 . 1
1 1 5 HILAR NODE RSH 2 8 0 0 . 4 OZ S. 7 . 0 9 + 4 . 2 6 E - 0 1 7 0 2 8 . 5

2 0 1 5  - 1 L E F T  FEMUR RSB 4 5 7 7 . 4 OZS. 2 . 9 6 + 1 . 2 9 E - 0 1 1 0 0 0 1 5 . 3
11 2 KIDNEY RSK 2 4 6 3 . 4 OZS. 1 . 6 2 * 0 . 1 3 E  0 0 9 0 0 3 2 . 1
• 1 3 LIVER RSL 3 6 0 1 . 1 LBS . 0 . 0 0 + 0 . 1 5 E  0 0 6 0 6 9 . 3
• 1 4 LUNG RSR 5 5 4 1 2 . 6 OZS. 6 . 2 0 + 0 . 3 8 E  0 0 4 0 0 4 5 . 7
11 5 HILAR NODE RSH 2 7 7 0 . 3 OZS. 1 . 9 1 + 1 . 9 1 E - 0 1 2 0 0 2 8 . 7

2 0 1 9  - 1 L E FT  FEMUR RSB 4 0 7 6 . 1 OZS. 0 . 0 0 * 0 . 1 8 E  0 0 1 0 0 3 2 . 0
1 1 2 KIDNEY RSK 4 3 6 3 . 7 OZS. 2 . 6 5 + 0 . 6 1 E - 0 I 3 0 0 5 9  . 8
11 3 LIV ER RSL 4 1 9 1 . 6 LBS. 7 . 3 4 * 1 . 1 6 E - 0 1 2 0 0 6 7 . 5
• 1 4 LUNG RSR 4 7 7 1 3 . 4 OZS. 3 . 9 3 + 0 . 3 1 E  0 0 5 0 0 2 8 . 1
f 1 5 HILAR NODE RSH 398 0 . 3 OZS. 0 . 6 9 + 1 . 3 8 E - 0 1 1 0 0 4 1  . 2

2 0 2 7  - 1 L E F T  FEMUR RSB 4 9 4 6 . 9 OZS. 5 . 2 9 + 0 . 9 9 E - 0 1 1 0 0 0 1 5 . 5R
1 1 2 KIDNEY RSK 2 4 3 3 . 9 OZS. 1 . 9 7  + 0 . 7 9 E - 0 1 9 0 0 4 0  . 0
1 • 3 LIVER RSL 3 5 9 1 . 4 LBS. 7 . 3 0 + 0 . 9 3 E - 0 1 4 0 0 6 9 . 0
11 4 LUNG RSR 5 5 3 1 . 0 LBS. 1 . 0 2 + 0 . 0 4 E  0 1 4 0 0 7 9 . 6
11 5 HILAR NODE RSH 2 83 0 . 3 OZS. 2 . 0 1 + 1 . 3 4 E - 0 1 4 0 0 2 1 . 2

2 0 2 8  - 4 LUNG RSR 3 4 3 1 3 . 3 O ZS. 1 . 0 8 + 0 . 0 4 E  0 1 6 0 0 5 8  . 9
1 1 5 HILAR NODE RSH 1 1 5 0 . 2 O Z S. - 1 . 8 0  + 3 . 5 0 E - 0 2 2 0 0 6 7 . 3

2 0 3 0  - 1 L E F T  FEMUR RSB 5 3 8 7 . 3 OZS. 2 . 0 7 + 2 . 0 7 E - 0 1 5 0 5 4 . 8
t f 2 KIDNEY RSK 3 6 8 4 . 9 OZS. 4 . 3 0 + 8 . 5 9 E - 0 2 9 0 7 3 . 3
• I 3 LIVER RSL 3 6 5 1 . 8 LBS. 3 . 6 5 + 0 . 8 4 E - 0 1 4 0 0 5 0 . 5
• 1 4 LUNG RSR 5 6 1 1 3 . 3 OZS. 5 . 1 2 + 0 . 2 9 E  0 0 7 0 0 3 1 . 4
i  r 5 HILAR NODE RSH 2 8 1 0 . 4 OZS. 2 . 4 9 + 0 . 9 2 E - 0 1 4 0 0 5 4 . 1

URANIUM 
(MICRO 

GRAMS )

R E M A R K S

0 , 6 4 8
0 . 3 4 4

1 . 2 2
0 . 8 0 5

C . S

0 . 0 9 2
0 . 2 7 0

C . S .  I I  
C . S .  I I

*  NEW D A T A T H I S R E P O R T



TABLE E .6 (CONTINUED)

A H i m i SAMPLE TLW WET PU 2 3 9 ,  2 4 0  C OU NT  Y i a O
N O . TYPE NO. WEIGHT A C T I V I T Y TIM E ( R = R E

(DPM) WORK)

2 0 3 1 URINE RSU 5 1 5 . 2  L B S . 2 . 5 3 + 0 . 0 9 E  0 3 5 0 1 5 . 9
• t URINE RSU 4 8 9 1 . 6 L BS . 1 . 8 8 + 0 . 0 5 E  0 4 2 0 4 7 . 5
• t URINE RSU 4 3 2 1 . 0 L B S . 2 . 3 7 + 0 . 0 3 E  0 3 1 0 0 3 4 . 6
■ t URINE RSU  4 5 4 1 . 8 L B S . 1 . 6 1 + 0 . 0 3 E  0 3 4 0 6 2 . 3
i t URINE RSU 266 2 . 7 L B S . 7 . 9 8 + 0 . 1 5 E  0 2 2 0 0 2 0  . 9 R
11 URINE RS U  3 5 3 2 . 8 L B S . 5 . 2 3 + 0 . 1 5 E  0 2 4 0 4 8 . 2
• I URINE RSU 2 9 9 3 . 1 L B S . 2 . 5 4 + 0 . 1 2 E  0 1 2 0 0 2 0 . 5
• t URINE RSU 2 3 6 2 . 8 L B S . 2 . 8 3 + 0 . 0 5 E  0 3 2 0 0 1 5 . 8 R
«• F E C E S RSF 5 2 5 0 . 5 L B S . I . 9 I + 0 . 0 4 E  0 3 3 0 0 8 . 6 R
a I FECES RSF 4 1 5 1 . 1 L B S . 1 . 4 2 + 0 . 0 3 E  0 3 3 0 0 7 . 8 R

2 C 3 2  - 1 L E F T  FEMUR RSB 4 0 8 6 . 7 O Z S . 2 . 3 1 + 2 . 3 1 E - 0 1 1 0 0 3 6 . 8
• I 2 KIDNEY RSK 3 9 5 4 . 5 O Z S . 4 . 1 0 + 4 . 1 0 E - 0 2 3 0 0 6 1 . 3
a a 3 LIVER RSL 4 2 3 1 . 5 L B S . 2 . 0 1 + 0 . 2 1 E  0 0 5 0 0 2 7 . 7
a a 4 LUNG RSR 4 7 9 1 3 . 5 O Z S . 4 . 3 0 + 0 . 2 8 E  0 0 8 0 0 2 5 . 6
a a 5 HILAR NODE RSH 4 3 9 0 . 2 O Z S . 0 . 0 0 + 0 . 0 9 E  0 0 1 0 0 6 1 . 4

2 0 3 6 URINE RSU 4 6 1 1 . 6 LBS. 1 . 8 1 + 0 . 0 5 E  0 2 5 0 6 1 . 9
a a URINE RSU 2 3 8 4 . 6 L B S . 5 . 6 1 + 0 . 0 8 E  0 2 8 0 0 0 7 . 4R
a a URINE RSU 3 8 9 3 . 5 L B S . 1 . 4 8 + 0 . 0 6 E  0 2 4 0 0 0 4  . 4 R
a a URINE RSU 2 9 7 3 . 0 L B S . 4 . 7 8 + 0 . 0 2 E  0 3 4 0 1 6 . 1
a a FE C E S RSF 5 2 4 0 . 5 L B S . 9 . 6 3 + 0 . 2 5 E  0 2 4 0 3 9  . 7

2C39 - I L E F T  FEMUR RSB 4 9 2 7 . 8 O Z S . 0 . 0 0 + 0 . 1 2 E  0 0 1 0 0 0 1 3 . 9R
a a 2 KIDNEY RSK 2 4 8 4 . 6 O Z S . 1 . 9 1 + 1 . 2 7 E - 0 1 3 0 0 4 6 . 8
a a 3 LIVER RSL 364 1 . 9 L B S . 3 . 1 2 + 0 . 2 6 E  0 0 4 0 0 3 6 . 5
a a 4 LUNG RSR 5 4 7 1 . 3 L B S . 2 . 1 8 + 0 . 0 5 E  0 2 4 0 0 7 8 . 1

2 0 4 7 URINE RSU 5 2 8 1 . 9 L B S . 3 . 0 2 + 0 . H E  0 1 2 0 0 3 5 . 1

URANIUM
(MICRO

GRAMS)

0 . 4 7 0
0 . 9 3 9
0 . 5 9 9
0 . 2 8 6

R E M A R K S

DATE UNREADABLE
1 6  MAY
1 7  MAY 
2 2  MAY
1 9  JUNE
2 0  J U 4 E
2 1  JUNE
2 2  JUNE C r »  .
1 6  MAY <SS>
1 7  MAY :

C . S .
C . S .
C . S .
C . S .
c .s .
2 3  MAY
2 0  JUNE
2 1  JUNE
2 2  JUNE 
1 6  MAY

1 6  MAY

*  N E W  DAT A T H I S  R E P O R T

f



TABLE E.6 (CONTINUED)

ANIMAL
N O .

SAMPLE
TYPE

TLW
NO.

WET 
WEIGHT

PU 2 3 9 ,  2 4 0  
A CT IV IT Y

(DPMI

COUNT
TIME

Y lELD 
(R = R E  
WORK)

2 0 5 0  - 1 L E F T  FEMUR RSB 4 1 0 7 . 1 O Z S . 3 . 0 7 * 4 . 6 0 E - 0 1 1 0 0 1 8 . 5
1 1 2 KIDNEY RSK 4 4 3 4 . 6 OZS. 1 . 4 4 + 2 . 8 8 E - 0 1 4 0 4 9 . 2
• I 3 LIVER RSL 4 1 8 1 . 8 L B S . 2 . 9 4 + 2 . 9 4 E - 0 1 6 0 3 2 . 1
• 1 4 LUNG RSR 4 7 4 1 6 . 5 O Z S. 9 . 0 6 + 0 . 2 1 E  0 1 5 0 0 6 3 . 5
• • 5 HILAR NODE RSH 3 9 9 0 . 2 O Z S. - 0 . 8 8 4 1 . 7 5 E - 0 1 1 0 0 3 2 . 4

2 C 5 2  - I L E F T  FEMUR RSB 6 0 7 6 . 5 O Z S. 1 . 8 9 + 1 . 8 9 E - 0 1 7 0 4 2 . 9
11 2 KIDNEY RSK 5 8 8 3 . 5 O Z S. 1 . 0 2 + 2 . 0 4 E - 0 1 4 0 6 9 . 5
1 • 3 LIVER RSL 5 7 3 1 . 1 LB S . 1 . 0 8 + 0 . 1 6 E  0 0 4 0 0 3 4 . 1
« 1 4 LUNG RSR 5 4 3 1 . 1 LBS. 5 . 4 1 4 = 0 . 3 4 E  0 0 9 0 0 1 9 . 8
i 1 5 HILAR NODE RSH 6 0 6 0 . 4 OZ S. 2 . 5 0 * 2 . 5 0 E - 0 1 4 0 5 6 . 6
t t 7 TRACHEA RST 5 9 1 3 . 8 O Z S. 6 . 4 5 + 1 . 0 3 E - 0 1 4 0 0 4 1 . 8
• i 8 G. I .  TRACT R S S 6 6 9 8 . 8 L B S . 2 . 8 0 4 = 0 . H E  0 1 2 0 0 3 5  . 5
1 1 1 0 H» MUCOSA RSN 5 9 8 2 . 9 OZS. 4 . 8 6 4 0 . 9 5 E - 0 1 7 0 0 2 1 . 2 R

2 0 5 7 URINE RSU 4 1 3 2 . 1 LB S . 2 . 0 0 4 = 0 .0 6 E  0 1 2 0 0 7 9  . 2
« 1 URINE RSU 5 3 4 2 . 2 L BS . 4 . 6 7 4 = 0 . 15E 0 1 1 0 0 6 3 . 2
1 1 F EC E S RSF 5 0 0 0 . 9 L BS . l . 5 0 4 = 0 . 0 4 E  0 3 2 0 0 0 9  .OR

2 0 6 0  - 1 L E F T  FEMUR RSB 4 3 5 7 . 0 O Z S. 1 . 6 0 * 1 . 6 0 E - 0 1 1 0 0 5 3 . 1
• I 2 KIDNEY RSK 2 4 5 4 . 0 O Z S. 0 . 7 3 * 1 . 4 6 E - 0 1 6 0 6 4 . 7
t f 3 LIVER RSL 2 4 2 1 . 6 LBS . 5 . 2 8 + 1 . 0 6 E - 0 1 4 0 0 3 3 . 5
• f 4 LUNG RSR 5 4 6 1 . 1 LBS . 2 . 5 5 * 0 . 1 4 E  0 0 5 0 0 7 4 . 0
1 • 5 HILAR NODE RSH 2 8 8 0 . 4 O Z S. 8 . 1 0 * 4 . 6 3 E - 0 2 4 0 0 6 8  . 0

2 0 6 4  - 1 L E F T  FEMUR RSB 4 6 5 7 . 3 OZS. 1 . 2 8 * 1 . 2 8 E - 0 1 3 0 0 3 9 . 6
• i 2 KIDNEY RSK 2 4 9 3 . 7 OZS. 3 . 4 0 * 4 . 2 5 E - 0 2 4 0 0 8 3 . 3
• t 3 LIVER RSL 3 6 6 1 . 2 L BS . 3 . 1 8 * 3 . 1 8 E “ 01 6 0 4 8  . 6
« t 4 LUNG RSR 5 5 8 1 . 2 L BS . 3 . 6 0 * 0 . 2 9 E  0 0 1 0 0 0 1 4 . 6 R
« 1 5 HILAR NODE RSH 2 7 9 0 . 3 OZ S. 1 . 9 4 + 1 . 9 4 E - 0 1 2 0 0 2 8 . 3

U R A N I U M
(MICRO 

G R A MS  )

R E M A R K S

4 . 6 8

0 . 9 2 8

2 . 1 3

C . S .  I 
C . S .  1 
C . S .  I 
C . S .  I 
C . S .  I

1 6  MAY  
2 3  MAY  
1 6  MAY

NEW D A T A  T H I S  R E P O R T



TABLE E .6  (CONTINUED)

AN IMAL 
N O .

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  2 4 0  
A C T I V I T Y  

(DPM)

COUNT
TIME

YIEL D
( R = R E -
WGRK )

URANIUM REMARKS 
(MICRO 

GRAMS)

2 C 8 7 URINE RSU 4 1 4 2 . 9 L B S . 1 . 4 6 4 0 . 0 4 E  0 3 30 4 8  . 5 2 3  MAY
f t URINE RSU 4 0 5 5 . 1 L B S . 2 . 0 7 4 0 . 0 7 E  0 2 1 0 0 1 5 . 7 2 1  JUNE
11 URINE RSU 3 5 4 6 . 4 L B S . 4 . 0 6 * 0 . 1 3 E  0 1 5 0 0 1 6 . 1 2 2  JLNE
• 1 FECES RSF 4 7 1 0 , 8 L B S . 3 . 6 7 4 = 0 . 0 7 E  0 3 9 0 3 0  . 2 1 6  MAY

2 0 9 2 URINE RSU 5 4 8 0 . 9 L B S . 2 . 3 4 + 0 . 0 5 E  0 4 4 0 4 6 . 7 1 6  MAY
• t URINE RSU 4 8 8 1 . 4 L B S . 4 . 6 8 + O . l O E  0 3 6 0 3 3 . 2 1 7  MAY
1 1 URINE RSU 5 2 3 4 . 3 L B S . 3 . 4 6 * 0 . I D E  0 2 4 0 5 2 . 0 2 1  MAY
• t URINE RSU 4 6 2 3 . 4 L B S . 2 2  MAY LOST I N 01  S S .

n 1 1 URINE RSU 4 9 9 1 . 5 L B S . 1 . 7 8 + 0 . 0 4 E  0 2 1 0 0 5 0 . 5 2 3  MAY

1 - URINE RSU 3 9 3 . 8 L B S . 1 . 0 2 + 0 . 0 3 E  0 2 2 0 0 1 4 . 7R 1 8  JUNE
 ̂ I f URINE RSU 3 8 8 3 . 0 L B S . 2 . 9 6 t 0 . 1 4 E  0 1 2 0 0 1 9 . 5 1 9  JUNE

W
11 URINE RSU 5 2 2 . 6 L B S . 2 . 6 3 + 0 . 0 7 E  0 2 1 0 0 0 2 . 9 R 2 1  JUNE b r e a k a g e LOSS

6 M » » URINE RSU 2 6 7 3 . 3 LBS. 4 . 6 4 t 0 . 1 5 E  01 2 0 0 2 6 . 2 2 2  JUNE
m 00 9 • FECES RSF 531 0 . 3 L B S . 1 . 2 8 * 0 . 0 2 E  0 2 2 0 0 5 8 . 6 1 6  HAY
Z I 1 FEC E S RSF 4 3 4 0 . 5 L B S . 9 . 2 7 4 0 . 2 2 E  0 2 4 0 5 4 . 8 1 7  MAY

> 2 0 9 3  - 1 L E F T  FEMUR RSB 4 6 0 7 . 1 O Z S . 7 . 4 2 + 1 . 4 2 E - 0 1 1 0 0 0 1 0  .7R
11 2  KIDNEY RSK 2 4 4 3 . 8 O Z S . 0 . 7 6 + 1 . 5 2 E - 0 1 6 0 6 2 . 2
11 3  LIVER RSL 3 6 1 1 . 2 L B S . 6 . 8 1 t l . l 9 E - 0 1 5 0 0 2 6 . 4 fKSsi
t f h  LUNG RSR 5 4 4 1 . 2 L B S . 1 . 1 2 + 0 . 1 5 E  0 0 5 0 0 3 2  .8R
1 f 5 HILAR NODE RSH 2 8 4 0 . 4 O Z S . 0 . 0 0 + 0 . 2 7 E  0 0 4 0 5 1 . 5

M
2 0 9 5  - 1 L E F T  FEMUR RSB 4 9 6 6 . 7 O Z S . 2 . 0 7 + 1 . 6 6 E - 0 I 3 0 0 2 4  . 4

1 1 2 KIDNEY RSK 3 7 1 3 . 2 O Z S . 0 . 0 0 + 0 . 1 3 E  0 0 6 0 7 7 . 5
f 1 3 LIVER RSL 2 7 3 1 . 3 L B S . 5 . 5 5 + 0 . 7 8 E - 0 1 4 0 0 6 8  . 9
1 f 4  LUNG RSR 5 6 4 1 3 . 4 OZS. 4 . 3 9 + 0 . 3 4 E  0 0 4 0 0 3 3 . 7
1 1 5 HILAR NODE RSH 2 7 8 0 . 3 O Z S . 0 . 0 0 + 0 . 1 7 E  0 0 2 0 0 2 1 . 8

2 0 9 7 URINE RSU 5 4 9 1 . 1 L B S . 9 . 9 4 + 0 . 3 0 E  0 1 6 0 6 8  .9R 1 7  MAY
11 FEC E S RSF 5 3 6 0 . 8 L B S . 7 . 9 7 + 0 . 4 1 E  0 0 3 0 0 5 6  .OR 1 6  MAY

*  NEW DATA T H I  S R E P O R T

. . . .



TABLE E.6 (CONTINUED)

A^JIMAL
NI3,

SAMPLE
TYPE

TLW
MO.

WET
WEIGHT

PU 2 3 9 ,  2 4 0  
ACT IVI TY  

(DPM)

COUNT
TIM E

Y i a o  
( R = R E -  
WORK )

URANIUM
(MICRO

GRAMS)

REM

2 1 0 0  « I L E F T  FEMUR RSB 4 1 1 5 . 1 OZ S. 2 . 1 0 + 3 . 1 5 E - 0 1 1 0 0 2 7 . 0 1 . 7 6 C . S .  I I
• I 2 KIDNEY RSK 4 0 2 4 . 1 OZS. 0 . 8 2 + 1 . 0 2 E - 0 1 4 0 0 3 8 . 4 0 . 3 4 0 C . S .  I I
I 9 3 L IVE R RSL 4 2 2 1 . 4 LBS . 8 . 2 4 + 1 . 0 7 E - 0 1 6 0 0 3 5 . 5 0 . 1 1 8 C . S -  I I
• 9 4 LUNG RSR 4 7 6 1 2 . 8 OZ S. 4 . 2 7 + 0 . 2 7 E  0 0 1 0 0 0 2 0  . 8 0 . 2 6 2 C . S .  I I
9 1 5 HILAR NODE RSH 4 3 8 0 . 3 OZ S. 2 . 5 0 t 3 . 7 0 E - 0 2 4 0 0 6 3 . 6 0 . 1 0 0 C . S .  I I

2 1 1 0  » 1 L E F T  FEMUR RSB 4 2 9 5 . 7 OZ S. 1 . 2 0 4 = 2 . 4 1 E - 0 1 1 0 0 2 3 . 6 C . S .  I I
9 9 2 KIDNEY RSK 3 9 4 3 . 7 OZS. 0 . 5 2 + 1 . 0 4 E - 0 1 9 0 6 0 . 3 C . S .  I I

n 9 9 3 LIVER RSL 4 2 4 1 . 4 LBS. 4 . 7 9 + 0 . 7 7 E - 0 1 5 0 0 4 8 . 0 C . S .  I I
O 9 9 4 LUNG RSR 4 7 5 1 2 . 3 OZS. 5 . 0 8 4 = 0 . 2 1 E  0 0 6 0 0 6 7 . 7 C . S .  11

1  ”
5 HILAR NODE RSH 4 4 8 0 . 3 OZS. 1 . 1 9 4 = 2 . 3 7 E - 0 I 4 0 5 9 . 7 C . S .  11

a  1 I 2 1 1 1 URINE RSU 5 2 9 1 . 9 LBS. 2 .3 0 4 = 0 .0 4 E  0 4 60 5 5 . 0 1 6  MAY
3 • ' URINE RSU 4 6 9 1 . 8 LBS. 5 . 1 6 4 = 0 . 1 6 E  0 3 1 0 0 0 7  . 9 R 1 7  MAY

z < ( URINE RSU 2 3 7 5 . 1 LBS . 3 . 3 0 4 = 0 . QBE 0 2 3 0 0 1 2  .4R 1 8  JUNE
I 1 URINE RSU 2 6 8 5 . 0 LBS. 5 . 5 0 4 = 0 . 1 0 E  0 2 2 0 0 2 9  .2R 1 9  JUNE

> 1 t URINE RSU 3 4 9 2 . 2 LBS. 1 . 2 4 4 0 . 0 5 E  0 2 3 0 6 5 . 8 2 1  JUNE
r “ • t URINE RSU 2 4 1 2 . 5 LBS . 2 . 8 9 4 = 0 . 0 9 E  0 3 5 0 19  .2 R 2 2  JUNE

f t FECES RSF 5 0 1 0 . 2 LBS. 4 . 4 5 4 0 . 1 4 E  0 1 2 0 0 3 0  . 4 1 6  MAY
« < F E C E S RSF 4 9 1 0 . 4 LBS . 1 . 1 8 4 = 0 . 03E 02 2 0 0 1 7 . 4 1 7  MAY

2 1 1 2  - 1 L E F T  FEMUR RSB 3 8 6 5 . 6 OZS. 1 . 6 5 4 = 0 . 5 1 E - 0 1 4 0 0 6 8 . 8
11 2 KIDNEY RSK 1 9 1 3 . 3 OZS. 2 . 3 4  4 = 0 . 9 1 E - 0 1 4 0 0 5 7 . 4
• I 3 LIVER RSL 3 7 6 1 . 2 LBS. 6 . 1 6 4 = 0 . 8 0 E - 0 1 4 0 0 8 0 . 5
1 1 4 LUNG RSR 3 8 0 0 . 8 LBS. 1 . 0 8 4 = 0 . 0 6 E  0 1 3 0 0 4 0  .6R
1 • 5 HILAR NODE RSH 1 8 5 0 . 2 OZS. 0 . 0 0 4 = 0 . 61E 00 4 0 2 3 . 2
11 7 TRACHEA RST 1 8 7 3 . 8 OZS. 2 . 9 4  4= 1 . 1 8  E-0 1 4 0 0 3 4 . 4
11 8 G .  I .  TRACT RS S 6 7 0 1 3 . 7 LBS . 1 . 6 5 4 0 . 0 3 E  0 2 8 0 0 0 8  .6R
• '  10 N. MUCOSA RSN 3 8 1 2 . 9 OZS. 8 . 0 5 4 = 1 . 1 9 E - 0 1 1 0 0 0 1 6 . 9R

•  N E W  D A T A  T H I S  R E P O R T

vf



TABLE E .6 (CONTINUED)

ANIMAL
NO.

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  2 4 0  
A C T I V I T Y  

(DPM)

COUNT
TIM E

Y IE L D  
(R = R E  
WORK )

2 1 1 9  - 1 L E F T  FEMUR RSB 4 7 2 6 . 5 O Z S . 0 . 0 0 4 = 0 . 17E 0 0 60 5 6 . 0
1 9 2 KIDNEY RSK 2 4 7 3 . 5 OZ S. 0 . 0 0 4 = 0 . 2 0 E  0 0 6 0 4 8 . 3
9 I 3 LIVER RSL 3 6 2 1 . 3 L B S . 4 . 2 7 4 = 0 . 5 1 E - 0 1 9 0 0 4 9  , 4
•  t 4 LONG RSR 5 6 2 1 4 . 5 O Z S . 5 . 8 4 4 = 0 . 3 7 E  0 0 1 0 0 0 1 6 . 1
I  1 5 HILAR NODE RSH 2 8 2 0 . 3 O Z S . 1 . 0 4 4 = 0 . 5 2 E - 0 1 4 0 0 5 4 . 7

2 1 2 4  - 1 l e f t  FEMUR RSB 5 6 9 6 . 3 O Z S . 1 . 1 5 4 2 . 3 1 E - 0 1 6 0 4 0  , 9
• 1 2 KIDNEY RSK 5 1 5 3 . 8 O Z S . 0 . 0 0 4 0 . 2 2 E  CO 4 0 6 3 . 2

3 LIVER RSL 5 0 6 1 . 6 L BS . 1 . 1 6 4 0 . 1 6 E  0 0 4 0 0 3 5 . 0
4 LUNG RSR 5 6 8 1 . 1 LB S . 1 . 4 0 4 0 . 2 2 E  0 1 6 0 2 3 . 6 R

W% t 5 HILAR NODE RSH 5 1 6 0 . 4 O Z S. 7 . 2 0 4 0 . 7 2 E - 0 1 6 0 0 7 1 . 1

2 1 2 7  - 1 L E F T  FEMUR RSB 4 1 6 5 . 8 O Z S . B . 3 0 4 6 . 7 0 E - 0 2 4 0 0 4 2 . 4
9 9 2 KIDNEY RSK 4 4 5 3 . 6 OZ S. 1 . 0 7 4 2 . 1 3 E - 0 1 4 0 6 6 . 4
9 9 3 LIVER RSL 4 1 7 1 , 6 L BS . 1 . 7 5 4 0 . 1 7 E  0 0 1 0 0 0 1 8 . 6
9 9 4 LUNG RSR 4 7 8 1 . 9 L B S . 3 . 6 0 4 0 . 1 3 E  0 1 6 0 0 2 8 . 7
9 9 5 HILAR N'OOE RSH 4 0 0 0 . 3 O Z S . 9 . 5 0 4 5 . 4 3 E - 0 2 4 0 0 5 8 . 0

2 1 2 8  - 1 L E F T  FEMUR RSB 5 7 9 5 . 2 O Z S . 4 . 9 4 4 0 . 4 2 E  0 0 6 0 0 1 5 , 9
9 9 2 KIDNEY RSK 5 1 3 3 . 2 O Z S . 8 . 1 8 4 0 . 9 7 E - 0 1 500 5 1 . 2
9 9 3 L IV E R RSL 5 0 9 1 . 1 L BS . 2 . 2 6 4 0 . 1 4 E  0 0 9 0 0 4 0  . 0
9 9 4 LUNG RSR 5 7 2 1 6 . 7 O Z S. 3 . 7 9 4 0 . 1 3 E  0 1 1 0 0 0 1 8 . 8R
9 9 5 HILAR NODE RSH 5 2 0 0 . 3 O Z S . 0 . 0 0 4 0 . 2 7 E  0 0 4 0 5 2 . 6

2 1 2 9  - I L E F T  FEMUR RSB 5 8 3 6 . 3 OZ S. 0 . 0 0 4 0 . 2 2 E  0 0 1 0 0 2 4 . 5
9 9 2 KIDNEY RSK 5 1 1 4 . 9 O Z S. 0 . 9 8 4 1 . 1 4 E - 0 1 500 3 4 . 7R
9 9 3 LIVER RSL 5 0 8 1 . 9 L B S . 9 . 4 7 4 4 . 2 1 E - 0 1 1 0 0 2 6  .9R
9 9 4 LUNG RSR 5 6 7 1 . 1 L B S . 9 . 2 0 4 1 . 2 0 6 - 0 1 3 0 0 6 1 .6R
9 9 5 HILAR n o d e RSH 5 1 8 0 . 3 O Z S . - 3 . 6 0 4 4 . 6 0 E - 0 2 5 0 0 6 4 . 6

URANIUM
(MICRO

GRAMS)

R E M A R K S

2 . 3 1  C . S .
C . S .  I I

0 . 4 2 3  C . S .
0 . 3 1 6  C . S .
0 . 2 6 2  C . S .

I I  V .

2 P I E C E S  ONLY-:.
II
II
I I  I

* NEW D A T A T H I S  R E P O R T



TABLE E .6 (CONTINUED)

O
m
Z

ANIMAL
NO.

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  240 
ACTIVITY 

(DPMI

COUNT
TIME

YIELD 
(R=RE- 
WOR< )

URANIUM
(MICRO

GRAMS)

REMARKS

2133 W I N E RSU 22 3 4 . 8 LBS. 2 . 9 B T 0 . 0 6 E  03 200 0 8  .2R DATE UNREADABLE 1ST D IG IT  1
1 i W I N E RSU 4 5 3 1 . 7 LBS. 1 . 5 7 4 0 . 0 4 E  04 30 47 .9 16  MAY
I > W I N E RSU 431 4 . 9 LBS. 2 . 0 7 + 0 . 0 5 E  03 20 6 6 . 4 2 2  MAY
(1 W I N E RSU 28 5 . 9 LBS. 7 . 1 2 4 0 . 2 4 E  02 900 1 3 . 2R 2 0  JUNE
1 1 W IN E RSU 2 9 8 4 . 4 LBS. 6 . 3 5 + 0 . 15E 02 50 4 3 . 8 2 1  JLNE
I i W I N E RSU 4 0 4 . 1 LBS. 7 . 4 1 + 0 . 2 6 E  02 40 2 4 . 8 2 2  JUNE
11 FECES RSF 4 63 0 . 4 LBS. 1 . 1 1 + 0 . 0 3 E  03 50 2 3 . 7 16 MAY

2 1 3 4 W I N E RSU 43 3 1 . 5 LBS. 6 . 0 9 + 0 . 1 5 E  03 20 7 1 . 0 16  MAY
• t W I N E RSU 522 1 . 0 LBS. 1 . 9 7 + 0 . 0 5 E  02 50 7 3 . 8 2 3  MAY
• 1 U^INE RSU 3 9 0 3 . 7 LBS. 7 . 1 2 + 0 . 1 8 E  01 500 1 4 . 9 1 9  JUNE
t • W I N E RSU 351 5 . 4 LBS. 1 . 0 5 + 0 . 0 2 E  02 60 0 1 1 . 8 21  JUNE m11 U^INE RSU 19 5 . 2 LBS. 6 . 6 7 + 0 . 7 3 E  01 1000 01 .8R 2 2  JUNE A
1 •1 W I N E RSU 2 2 4 3 . 8 LBS. 3 . 5 7 + O . l O E  01 600 1 9 . 9 2 2  JUNE m

. 1 1 FECES RSF 4 7 0 0 . 8 LBS. 1 . 6 4 + 0 . 0 5 E  03 40 2 6 . 0 1 6  MAY ”
• f FECES RSF 4 9 0 1 . 0 LBS. 5 . 9 6 + 0 . 3 0 E  01 100 1 7 . 5 2 3  MAY
«• FECES RSF 53 4 . 8 LBS. D + 3 0  LOST IN D I S S .

2 1 3 7  - 1 LEFT FEMUR RSB 3 8 7 7 . 3 OZS. 0 . 5 3 + 1 . 0 5 E - 0 1 100 5 3 . 8
• < 2 KIDNEY RSK 193 4 . 0 OZS. 5 . 2 0 + 5 . 2 0 E - 0 2 40 0 7 2 . 2 4 SECTIONS (USUALLY ONLY 3 )
1 f 3 LIVER RSL 3 7 3 1 . 3 LBS. 8 . 6 0 + 1 . 0 3 E - 0 1 400 6 7 . 7
11 4 LUNG RSR 3 78 l . l LBS. 4 . 2 4 + 0 . 1 4 E  02 600 2 3 . 6 R 0 . 1 8 5
•« 5 HILAR NODE RSH 1 84 0 . 2 OZS. 7 . 6 0 + 9 . 5 0 E - 0 2 500 3 1 . 1
1 1 7 TRACHEA RST 1 8 8 4 . 2 OZS. 1 . 1 8 + 0 . 0 6 E  01 7 0 0 1 9 . 2
• 1 8 G.  I .  TRACT RSS 671 1 8 . 6 LBS. 5 . 4 5 + 0 . 1 4 E  02 100 1 2 .7R
• • 10 N.  MUCOSA RSN 3 8 4 4 . 4 OZS. 1 . 2 1 + 0 . 0 5 E  01 1000 1 9 . 8 TAGGED 'VOMITED 9

2 1 3 9  - 1 l e f t  f e m u r RSB 526 8 . 4 OZS. 5 . 3 3 + 2 . 6 6 E - 0 1 50 6 3 . 8
* 1 2 KIDNEY RSK 3 5 7 4 . 7 OZS. - I . 0 4 + 2 . 0 9 E -0 1 60 49  . 4
11 3 LIVER RSL 363 2 . 2 LBS. 8 . 1 2 + 1 . 1 2 E - 0 1 1000 1 8 . 8R
* • 4 LUNG RSR 555 1 . 1 LBS. 8 . 1 6 + 0 . 8 5 E - 0 1 400 8 4 . 1
t • 5 HILAR NODE RSH 2 7 6 0 . 3 OZS. 5 . 4 0 + 2 . 0 8 E - 0 1 400 1 7 . 0

* NEW DATA T H I S  ^EPO^ I



TABLE E .6 (CONTINUED)

AMIM4L
NO.

SAMPLE
TYPE

TLW
NO.

WET 
WEIGHT

PU 2 3 9 ,  2 40  COUNT Y i a O  URANIUM
ACTIVITY TIME (R=RE- (M ICRO

REMARKS

(DPM) WORK ) GRAMS )

2 1 4 0 -  1 LEFT FEMUR RSB 601 6 . 6 OZS, 0 . 0 0 + 0 . 2 8 E 00 70 2 9 . 0
«• 2 KIDNEY RSK 5 8 9 3 . 2 OZS. 1 . 7 5  + 3 . 5 0 E - -01 40 4 0 . 4
i 1 3 LIVER RSL 575 1 6 . 1 OZS. 2 . 6 3 + 0 . 3 7 E - -01 90 0 5 9 . 9
> 1 4 LUNG RSR 54 0 1 1 . 9 OZS. 3 . 7 2 * 0 . H E 01 400 6 3 . 6 0 . 2 9 7
S 1 5 HILAR NODE RSH 604 0 . 2 OZS. 7 . 9 0 + 5 . 2 0 E - -0 2 400 6 0 .  r
I • 7 TRACHEA RST 59 4 3 . 7 OZS. 1 . 6 7 * 0 . 0 6 E 01 400 6 5 . 0
1 • a G. I .  TRACT RSS 66 8 1 1 . 3 LBS. 5 . 3 0 + 0 . 3 8 E 01 100 1 1 . OR
« « 10 N.  MUCOSA RSN 597 3 . 0 OZS. 5 . 9 7 * 0 . 4 0 E 00 1000 1 3 . 9

21 4 8 ™ i LEFT FEMUR RSB 502 6 . 9 OZS. 1 . 4 0 + 0 . 1 7 E 00 400 3 9 . 8
«1 2 KIDNEY RSK 36 7 4 . 9 OZS. 4 . 2 6  + 0 . 7 9 E - -01 700 2 6 . 9
11 3 LIVER RSL 2 7 4 1 . 7 LBS. 2 . 3 4 * 0 . 6 3 E - -01 500 6 2 . 8
« • 4 LUNG RSR 563 1 5 . 2 OZS. 3 . 4 2  + l .OOE--01 400 4 8 . 5
t  a 5 HILAR NODE RSH 285 0 . 3 OZS. 0 . 0 0 * 0 . 2 6 E 00 40 5 5 . 2

2 1 5 7 URINE RSU 4 98 1 . 7 LBS. 5 . 6 6 + 0 . 1 7 E 04 20 5 8 . 3 16 MAY
11 URINE RSU 31 5 . 0 LBS. 1 . 0 9 * 0 . 0 3 E 03 600 44  .7R 8 JLNE
• a URINE RSU 3 5 0 7 . 4 LBS. 2 . 3 4 * 0 . 0 8 E 02 300 7 .2 R 19 JUNE
I  a URINE RSU 4 0 6 5 . 4 LBS. 1 . 6 8 * 0 . 0 5 E 03 40 2 8 . 3 21 JUNE
a a URINE RSU 355 7 . 6 LBS. 8 , 9 3 * 0 . 2 9 E 01 300 16 .OR 22 JUNE
t a URINE RSU 27 5 . 9 LBS. 4 . 9 6 * 0 . 17E 0 3 9 00 1 4 . 0 2 3 JUNE
a a FECES RSF 4 5 6 0 . 8 LBS. 9 . 1 1 + 0 . 2 4 E 0 3 90 1 3 . 5 16 MAY

2 1 7 1 -  I LEFT FEMUR RSB 356 6 . 3 OZS. 6 . 1 0 + 6 . 1 0 E - 0 2 60 0 40 . 6 C . S .  I I
f a 3 LIVER RSL 3 45 1 . 3 LBS. 5 . 6 7 4 0 . 8 5 E - 0 1 400 5 5 . 0 C . J >. I I

2 1 7 2 URINE RSU 4 6 8 1 . 1 LBS. 4 . 9 0 * 0 . 0 8 E 03 9 0 3 3 . 3 17 MAY
a a URINE RSU 32 4 . 4 LBS. 3 . 1 2 * 0 . 3 3 E 02 200 0&.7R 18 JUNE
t  a URINE RSU 4 0 4 3 . 6 LBS. 5 . 3 7 + 0 . 1 6 E 02 200 0 9 . 5R 21 JUNE
a a URINE RSU 2 9 2 . 9 LBS. 1 . 8 4 + 0 . 0 5 E 0 3 1100 1 5 . OR 22 JUNE
a a FECES RSF 53 7 0 . 8 LBS. 1 . 3 9 * 0 . 0 2 E 03 90 4 8 . 2 16 MAY
i a FECES RSF 5 3 0 1 . 0 LBS. 1 . 6 1 * 0 . 0 5 E 03 40 2 1 . 6 17 MAY

*  NEW DAT A T H I  S R E P O R T

. X



TABLE E .6 (CONTINUED)

ANIMAL
NO.

SAMPLE
TYPE

TLW
NO.

WET
WE IGHT

PU 2 3 9 ,  240 
ACTIVITY 

(DPM)

COUNT 
T IME

YIELD 
(R=RE 
WORK )

21 77  - 1 LEFT FEMUR RSB 5 8 0 5 . 2 OZS. 2 . 1 5 + 0 . 1 4 E  00 1400 2 5 . 6
• 1 2 KIDNEY RSK 512 3 . 6 OZS. 0 . 0 0 + G . 2 2 E  00 40 6 4 . 0
11 3 LIVER RSL 505 1 . 2 LBS. 5 . 5 3 t 0 . 7 2 E - 0 1 500 6 7 . 2
• f 4 LUNG RSR 56 5 1 4 . 2 OZS. 6 . 9 0 + 0 . 9 5 E - 0 1 800 29 .5
11 5 HILAR NODE RSH 521 0 . 2 OZS. 1 . 2 4 + 2 . 4 8 E - 0 1 40 5 7 . 1

2 1 7 9  - I LEFT FEMUR RSB 391 6 . 9 OZS. 0 . 0 0 + 0 . 6 2 E  00 40 2 2 . 8R
• 1 2 KIDNEY RSK 190 3 . 0 OZS. 6 . 6 0 + 6 . 6 0 E - 0 2 40 0 5 9 . 4
11 3 LIVER RSL 3 7 4 1 . 2 LBS. 2 . 1 1 * 0 . 5 3 E - 0 1 300 6 3 . 3
• 1 4 LUNG RSR 37 7 1 . 0 LBS. 5 . 8 8 + 0 . 1 9 E  01 400 5 0 . 0
• • 5 HILAR NODE RSH 183 0 . 2 OZS. R . 4 0 + 8 . 4 0 E - 0 2 500 2 1 . 2
I • 7 TRACHEA RST 189 3 . 6 OZS. 7 . 6 5 + 0 . 3 5 E  00 700 3 5 . 0
• 1 a G. I .  TRACT RSS 673 9 . 8 LBS. 1 . 3 6 + 0 . 0 2 E  02 1000 08 .6R
* 1 10 N.  MUCOSA RSN 382 3 . 4 OZS. 2 . 4 0 + 0 . 5 5 E  00 200 10 .8R

2189  - I LEFT FEMUR RSB 5 84 6 . 1 OZS. 1 . 6 9 + 2 . 5 3 E - 0 1 100 3 2 . 0
1 f 2 KIDNEY RSK 58 7 3 . 5 OZS. 1 . 3 2 + 2 . 6 3 E - 0 1 40 5 3 . 8
11 3 LIVER RSL 5 76 1 . 3 LBS. 5 . 8 0 # 1 . 2 0 E - 0 1 400 3 5 . 7
• • 4 LUNG RSR 541 1 4 . 2 OZS. 5 . 1 9 + 0 . 2 7 E  00 500 5 2 . 6
• f 5 HILAR NODE RSH 603 0 . 2 OZS. 0 . 0 0 # 0 . 1 4 E  00 90 4 5 . 0
( « 7 TRACHEA RST 5 93 3 . 4 OZS. 0 . 0 0 + 0 . 6 1 E  00 40 2 3 . 2
11 a G. I .  TRACT RSS 65 9 1 3 . 0 LBS. 5 . 4 0 + 0 . 1 6 E  01 1000 06 .7R
t • 10 N. MUCOSA RSN 595 3 . 0 OZS. 4 . 6 2 T 1 . 7 6 E - 0 1 1000 1 2 .9R

21 9 6  ~ 1 LEFT FEMUR RSB 372 7 . 9 OZS. 1 . 9 8 + 0 . 6 6 E - 0 1 600 4 4 . 8
11 2 KIDNEY RSK 192 4 , 6 OZS. 2 . 9 5 * 1 . 2 9 E - 0 1 1000 15.4R
f I 3 LIVER RSL 375 1 . 3 LBS. 8 . 0 6 + 1 . 0 5 E - 0 1 400 6 4 . 4
( 8 4 LUNG RSR 3 7 9 1 . 1 LBS. 7 . 1 9 + 0 . 2 5 E  01 400 4 3 . 1
t  8 5 HILAR NODE RSH 182 0 . 2 OZS. 6 . 0 5 * 0 . 8 3 E - 0 1 500 5 1 .5 R
t  8 7 TRACHEA RST 186 4 . 4 OZS. 2 . 8 3 + 0 . 1 2 E  01 500 3 1 . 8R
8 8 a G. I .  TRACT RSS 672 1 4 . 2 LBS. 4 . 7 2 + 0 . 2 0 E  02 100 0 5 . 5R
8 8 10 N.  MUCOSA RSN 383 3 . 6 OZS. 4 . 7 5 * 0 . 17E 01 1000 16 .8R

2199  -  

* NEW

2 KIDNEY 

DATA THIS REPOR

RSK

T

114 3 . 1 OZS. 8 . 1 0 + 8 . 1 0 E - 0 2 200 43  .7R

URANIUM
(M ICRO 

GRAMS )

remarks

0.342

0 . 1 9 6

I D E N T I F I E D  BY E L I M I N A T I O N  
TAGGED 'VOMI TE D*

0 . 0 9 8

0 . 2 5 5 C . S .  I I

• ;  - A i;||.



TABLE E.6 (CONTINUED)

n
O .

ANIMAL
NO.

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  240  
ACTIVITY 

(OPM)

COUNT
TIME

YIELD 
(R=RE- 
WORK )

URANIUM 
(M ICRO 

GRAMS)

REMARKS

•B* URINE RSU 265 4 . 6 LBS. 3 . 6 0 + 0 . 1 3 E  01 500 1 4 . 2R DATE UNREADABLE 1ST DIGIT 2
1 • URINE RSU 535 1 . 5 LBS. 1 . 2 8 4 0 . 0 3 E  04 20 6 2 . 8 16 MAY
11 URINE RSU 455 2 . 1 LBS. 4 . 4 3 * 0 . lOE 03 30 5 6 . 1 17 MAY n

1 ** URINE RSU 403 5 . 8 LBS. 1 . 0 4 * 0 , 0 3 6  03 20 10 .IR 19 JUNE
URINE RSU 30 4 . 5 LBS. 6 . 6 2 * 0 . 1 9 6  01 700 34 .9R 22 JUNE m u
FECES RSF 464 0 . 7 LBS. 5 . 5 4 * 0 . 1 6 E  01 300 2 7 . 7 R 16 MAY
FECES RSF 551 l . l LBS. 3 . 1 9 * 0 . 0 4 6  03 200 3 1.OR 17 MAY ' ' - a l
FECES RSF 550 2 . 7 LBS. 1 . 0 0 * 0 . 0 2 6  02 200 2 3 . 8R 21 MAY ; 3 |

• * FECES RSF 240 5 . 8 LBS. 0 * 3 0  LOST IN D I S O I

NEW DATA THIS REPORT



TABLE E .7 RADIOCHEMICAL ANALYSIS OF BIOLOGICAL SAMPLES, BURROS

ANIMAL
HO.

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  240 
ACTIVITY

(DPM)

COUNT
TIME

Y i a o
(R=RE
WORK)

3C03 - 1 LEFT FEMUR RBB 292 3 . 3 LBS. 1 . 4 0 + 0 . 14E 00 300 6 7 . 2
9 9 2 KIDNEY RBK 271 1 . 7 LBS. 3 . 0 3 4 1 . 4 0 E - 0 1 200 5 0 . 6
9 9 3 LIVER R8L 260 7 . 2 LBS. 2 . 2 0 + 0 . 0 7 E  01 200 6 8 , 0
9 9 4 LUNG RBR 578 3 . 7 LBS. 9 . 4 9 + 0 . 2 0 E  01 500 3 8 . 2
9 8 5 HILAR NODE R8H 234 0 . 9 OZS. 4 . 7 1 4 0 . 2 4 E  01 1000 0 9 . IR

3C08 ~ I LEFT FEMUR RBB 239 2 . 5 LBS. 1 . 0 2 + 0 . 1 0 E  00 400 6 8 . 2
9 8 2 KIDNEY RBK 95 1 . 9 LBS. 1 . 9 0 + 0 . 7 1 E - 0 1 400 5 9 . 7
8 9 3 LIVER RBL 118 7 . 6 LBS. 3 . 3 0 * 0 . 1 2 E  01 500 2 3 . 3R
9 9 4 LUNG RBR 497 4 . 1 LBS. 1 . 7 2 + 0 . 0 3 E  02 300 6 3 . 0
9 9 5 HILAR NODE RBH 47 0 . 6 OZS. 3 . 5 3 + 2 . 8 0 E - 0 1 200 7 6 . 9

7 TRACHEA RBT 97 1 .1 LBS. 3 . 3 7 * 0 . DIE 01 200 5 8 . 2
•  9 8 G. I .  TRACT RBS 646 8 . 1 LBS. 6 . 5 6 + 0 . 1 9 E  01 200 39 .4R
9 9 9 P .  MUCOSA RBP 43 3 . 2 OZS. 2 . 0 0 * 0 . 2 3 E  00 200 4 5 . 4

3Q10 - 1 LEFT FEMUR RBB 108 2 . 5 LBS. 6 . 5 3 + 0 . 8 8 E - 0 1 1000 24 .3R
9 « 2 KIDNEY RBK 12 1 . 4 LBS. 5 . 4 0 * 0 . 6 0 E " 0 1 1000 5 0 . 7
t  t 3 LIVER RBL 15 4 . 4 LBS. 3 . 4 9 * 0 . 19E 00 900 3 4 . 9
•  9 4 LUNG RBR 412 2 . 8 LBS. 4 . 8 6 * 0 . 2 2 E  00 600 4 7 . 6
t  t 5 HILAR NODE RBH 5 1 . 3 OZS. 1 . 4 0 * 8 . 0 0 E - 0 2 900 6 5 . 7

3 0 1 3  ~ 1 LEFT FEMUR RBB 117 1 . ^ LBS. 9 . 7 4 * 3 . 8 9 E - 0 1 100 2 7 . 7
9 i 2 KIDNEY RBK 8 1 . 2 LBS. 3 . 1 8 * 0 . 2 2 £  00 1000 2 5 . 0
« « 3 LIVER RBL 14 5 . 1 LBS. 2 . 8 8 * 0 . 19E 00 900 30 .6
t  9 4 LUNG RBR 409 2 . 6 LBS. 6 . 3 9 * 0 . 4 2 E  00 300 3 7 . 7
f  1 5 HILAR NODE RBH 1 0 . 2 OZS. 0 . 4 5 * 1 . 9 0 E - 0 1 1000 6 8 . 7

3 0 1 5  ~ 3 LIVER RBL 264 5 . 3 LBS. 1 . 2 2 * 0 . 0 6 E  01 1000 14 .2R
9 I 4 LUNG RBR 570 2 . 5 LBS. 7 . 0 7 * 0 . 1 9 E  01 200 6 5 . OR

3G18 - 2 KIDNEY RBK 130 2 . 5 LBS. 7 . 1 0 * 1 . 2 1 E - 0 1 800 1 8 . 6
9 • 3 LIVER RBL 178 6 . 9 LBS. 2 . 6 0 * 0 . 0 6 E  01 600 2 7 . 2R
1 f 4 LUNG RBR 503 3 . 5 LBS. 9 . 5 6 * 0 . 2 5 E  02 100 5 8 .9
i  9 5 HILAR NODE RBH 122 0 . 4 OZS. - 4 . 0 0 * 6 . 0 0 E - 0 2 200 5 9 .1

URANIUM 
(MICRO 

GRAMS )

REMARKS

TAGGED X25B-2

IDENTIFIED BY ELIMINATION

FOUND 1 0 / 2 9 / 6 4

*  NEW D A T A T H I  S R E P O R T



TABLE E.7 (CONTINUED)

ANIMAL SAMPLE TLW WET PU 2 3 9 ,  240 COUNT YIH.D
NO. TYPE NO. WEIGHT ACTIVITY TIME (R=RE

(DPM) WORK)

3023 - I LEFT FEMUR RBB 120 2 . 3  LBS. 1 . 7 0 + 0 . 4 6 E  00 200 1 8 . 1
• 1 2 KIDNEY RBK ID 1 . 7 LBS. 1 . 0 6 4 1 . 5 0 E - 0 1 1000 1 8 .8
1 f 3 LIVER RBL 17 8 . 3 LBS. 1 . 6 0 4 0 . 0 6 E  01 200 5 6 . 9
11 4 LUNG RBR 459 3 . 3 LBS. 1 . 6 4 + 0 . 0 4 E  01 1000 37 .6R
«1 5 HILAR NODE RBH 3 1 . 0 OZS. 3 . 9 2 4 0 . 7 9 E - 0 1 900 2 5 . 0

3029 - 2 KIDNEY RBK 41 2 . 0 LBS. 4 . 7 2 + 0 . 4 9 E  00 500 1 3 . 8
11 3 LIVER RBL 103 5 . 2 LBS. 6 . 8 6 + 0 . 2 7 E  01 600 1 3 .1
11 5 HILAR NODE RBH 46 0 . 4 OZS. 2 . 4 6 4 0 . 2 1 E  00 200 7 2 . 4
11 6 RIGHT FEMUR RBB 225 2 . 2 LBS. 1 . 5 9 + 0 . 1 2 E  00 500 69 .6
11 7 TRACHEA RBT 100 1 .1 LBS. 1 . 5 9 + 0 . 2 2 E  00 200 4 2 . 9
11 8 6 . 1 ,  TRACT RBS 658 3 . 4 LBS. 4 . 2 9 + 0 . 13E 01 200 3 4 . 7
1 1 9 P .  MUCOSA RBP 45 3 . 0 OZS. - 0 . 7 4 + 1 . 4 8 E-01 200 3 2 . 0

3C31 - 1 LEFT FEMUR RBB 105 2 . 4 LBS. 1 . 3 9 + 0 . 1 4 E  00 1000 21.6R
11 2 KIDNEY RBK 11 1 . 7 LBS. 1 . 9 7 + 5 . 1 0 E - 0 1 1000 1 0 .1
11 3 LIVER RBL 37 8 .1 LBS. 1 . 3 1 + 0 . 0 5 E  01 600 3 4 . 7
« t 4 LUNG RBR 430 3 .1 LBS. 8 . 6 8 + 0 . 3 5 E  00 600 3 6 . 7
• • 5 HILAR NODE RBH 4 0 . 1 OZS. - 0 . 7 0 + 4 . 2 0 E - 0 2 1000 4 1 . 8

3035 - I LEFT FEMUR RBB 104 2 . 7 LBS. 1 . 6 8 + 0 . 3 9 E  00 200 ‘ . 1 8 . 3
11 2 KIDNEY RBK 9 1 . 5 LBS. 0 . 2 9 + 1 . 5 0 E - 0 1 1 0 0 0 ^ 29 .6
• • 3 LIVER RBL 20 6 . 0 LBS. 2 . 6 7 + 0 . 1 2 E  01 200 3 5 . 8
• 1 4 LUNG RBR 385 3 . 3 LBS. 4 . 0 9 + 0 . 0 8 E  02 300 5 9 . 2
• 1 5 HILAR NODE RBH 2 0 . 5 OZS. 7 . 2 0 + 9 . 0 0 E - 0 2 - i o o o 6 7 . 3

URANIUM
(MICRO

GRAMS)

REMARKS

FOUND 1 1 / 2 9 / 6 4

TAGGED X25B-S

•  NEW DATA THIS REPORT



TABLE E.7 (CONTINUED)

ANIMAL
N O .

SAMPLE
TYPE

TLW
NO.

WET 
WE IGHT

PU 2 3 9 ,  2 4 0  
A C T I V I T Y  

(DPM)

COUNT
TIME

Y I E L D  
( R = R E  
WORK )

3 0 3 9  - I LEFT FEMUR RBB 1 4 6 1 . 9 L BS . 7 . 8 5 + 3 . 1 4 E - 0 1 2 0 0 2 2 . 6
1 1 2 KIDNEY RBK 3 6 1 . 0 L BS . 0 . 4 4 + 1 . 1 0 E - 0 1 2 0 0 5 3 . 7
• 1 3 LIV ER RBL 3 8 4 . 8 L B S . 1 . 5 2 + 0 . 0 7 E  0 1 2 0 0 4 4 . 2
«• 4 LUNG RBR 4 6 7 2 . 1 L BS . 1 . 2 8 4 = 0 .0 6 E  0 2 3 0 0 1 8 . 4
f 1 5 HILAR NODE RBH 2 4 0 . 5 OZS. 1 . 9 1 4 = 0 . 5 0 E - 0 1 1 0 0 0 5 9 . 3
t • 6 R I G H T  FEMUR RBB 1 7 7 2 . 0 LBS . 8 .  334=2.48 E -0 1 1 0 0 0 1 2 . 6
1 f 7 TRACHEA RBT 1 5 5 0 . 8 LBS .
1 1 8 G .  I .  TRACT RBS 6 4 4 5 . 8 LB S . 3 . 6 2 4 = 0 . H E  0 1 3 0 0 3 2  . 3
11 8 G .  I .  TRACT RBS 6 4 5 2 . 5 L BS . 3 . 7 1 = 4 0 . 1 2 E  0 1 2 0 0 2 9 . 3
f I 9 P .  MUCOSA RBP 3 5 2 . 6 OZS. 0 . 9 3 4 = 1 . 3 0 E - 0 1 3 0 0 5 1 . 0

3 0 4 1  - I L E F T  FEMUR RBB 1 2 1 2 . 9 LBS . 1 . 9 9 = 4 0 . 3 6 E  0 0 2 0 0 2 6 . 1
11 2 KIDNEY RBK 1 6 1 . 4 L BS . 1 . 3 4 4 = 0 . 1 7 E  0 0 3 0 0 4 6  . 7
• 1 3 L IVE R RBL 1 8 6 . 4 LBS . 2 . 0 9 4 = 0 . 1 4 E  0 1 2 0 0 1 8 . 2
I f 4 LUNG RBR 4 5 8 2 . 7 L BS . 3 . 1 2 4 0 . 1 3 E  0 1 3 0 0 3 9 . 1
i f 5 HILAR NODE RBH 7 0 . 3 O Z S . 4 .  0 0 4 = 6 . 0 0  E - 0  3 1 0 0 0 6 7 . 4

3 0 4 3  - 1 L E F T  FEMUR RBB 2 9 4 2 . 5 L BS . 1 . 6 8 4 0 . 1 6 E  0 0 3 0 0 6 4 . 8
• t 2 KIDNEY RBK 2 5 8 1 . 2 LB S . 4 . 0 0 4 0 . 6 0 E - 0 1 5 0 0 5 9 . 9
1 1 3 LIV ER RBL 3 0 1 5 . 1 LBS . 4 . 6 0 4 0 . 2 2 6  0 1 1 0 0 0 0 4  .7R
11 4 LUNG RBR 5 8 1 3 . 4 LBS . 2 . 5 3 4 0 . 0 8 E  0 3 3 0 0 1 8 . 9
1 1 5 HILAR NODE RBH 2 3 3 0 . 3 OZ S. 5 . 5 0 4 I . 2 0 E - 0 1 4 0 0 4 7  . 0

3 0 5 1  - 1 L E F T  FEMUR RBB 2 0 8 2 . 8 L BS . 1 . 7 0 4 0 . 1 4 E  0 0 4 0 0 6 8 . 1
t • 2 KIDNEY RBK 9 6 1 . 8 LBS. 1 . 0 0 4 0 . 7 5 E - 0 1 4 0 0 5 0  . 3
t  • 3 L IV E R RBL 1 0 6 6 . 6 LBS. 9 . 4 3 4 0 . 3 4 E  0 1 6 0 0 1 0 . 4
11 4 LUNG RBR 4 9 5 5 . 6 L BS . 2 . 4 7 4 0 . 0 5 E  0 2 5 0 0 2 5  . I R
11 5 HILAR NODE RBH 4 8 0 . 2 OZ S. 7 . 6 0 4 7 . 6 0 E - 0 2 2 0 0 6 2 . 4
1 • 6 R I G H T  FEMUR RBB 2 5 2 3 . 1 LBS . 1 . 8 5 4 0 . 1 8 E  0 0 2 0 0 7 5 . 4
( • 7 TRACHEA RBT 9 8 1 . 0 LBS . 7 . 8 5 4 0 . 3 3 E  0 1 2 0 0 4 2 . 1
t f 8 G .  I .  TRACT RBS 6 4 7 4 . 9 LBS . 9 . 5 0 4 0 . 2 2 E  0 1 2 0 0 4 6 . 2R
11 ID N .  MUCOSA RBN 2 9 6 5 . 8 O Z S. 1 . 1 3 4 0 . 0 8 E  0 1 1 0 0 0 0 8 . 2 R

3 0 5 3  - 1 L E F T  FEMUR RBB 1 1 9 3 . 2 LBS. 1 . 7 1 4 0 . 1 8 E  0 0 1 0 0 0 1 6  . 9 R

URANIUM 
(H ICRO 

GRAMS)

REMARKS

0 . 6 1 0

FOUND 1 / 9 / 6 4  LOST I N  DISS.
NUMBER DU PLICAT ED 
NUMBER DU PLI CAT ED

'WIUUIipip.'

TAGGED X25B^'

0 . 3 4 4

*  NEW DA T A T H I S  R E P O R T

' ' i f f



TABLE E.7 (CONTINUED)

ANIMAL s a m p l e TLW WET PU 2 3 9 ,  2 4 0 COUNT YIELD
N O . TYPE NO. WEIGHT A C T I V I T Y T IM E (R=RE-

(DPMI WDRK)

3 0 5 5  - 1 L E F T  FEMUR RBS 2 6 3 2 . 0  L B S . 2 . 0 1 + 0 . 1 6 E  0 0 4 0 0 6 1 . 9
1 • 2 KIDNEY RBK 1 3 1 2 . 0 L B S . 3 . 4 9 4 0 . 7 3 E - 0 1 7 0 0 2 5 . 5
t « 3 LIVER RBL 1 2 7 8 . 5 L B S . 7 . 4 9 * 0 . 5 0 E  0 1 1 0 0 0 0 2 . OR
• • 4 LUNG RBR 5 3 3 3 . 6 L B S . 2 . 9 4 4 0 . 0 9 E  0 3 2 0 0 2 5 . 1
t • 5 HILAR NODE RBH 1 2 6 0 . 5 O Z S . 4 . 7 7 4 0 . 5 2 E - 0 1 6 0 0 7 8 . 0

3 0 7 4  - 1 L E F T  FEMUR RBB 2 9 0 1 . 7 LBS. 5 . 2 0 + 1 . 1 7 E - 0 1 2 0 0 7 5 . 0
f t 2 KIDNEY RBK 1 3 2 1 . 3 LB S . 6 . 7 0 4 5 . 2 0 E - 0 2 6 0 0 5 9  .4 R
f 9 3 LIVER RBL 1 4 7 6 . 8 LB S . 1 . 5 9 + 0 . 0 9 E  0 1 5 0 0 1 4 . 9R
t I 4 LUNG RBR 5 3 9 2 . 3 LBS. 1 . 0 3 + 0 . 0 7 E  0 1 4 0 0 2 1 . 1
t  1 5 HILAR NODE RBH 1 2 5 0 . 2 O Z S. 3 . 5 0 t 5 . 2 0 E - 0 2 2 0 0 6 7 . 6

3 0 7 5  - 1 L E F T  FEMUR RBB 3 4 7 2 . 4 L B S . 1 . 6 0 + 0 . 1 5 E  0 0 4 0 0  , 5 8  . 4 R
• • 2 KIDNEY RBK 2 5 7 1 . 3 L BS . 4 . 7 9 4 0 . 2 3 E  0 0 4 0 0 8 0 . 5
1 f 3 LIVER RBL 2 5 3 5 . 0 L B S . 1 . 3 5 + 0 . 0 7 E  0 1 4 0 0 2 8 . 7
1 9 4 LUNG RBR 6 0 2 3 . 1 L B S . 5 . 3 8 + 0 . 3 7 E  0 0 1 0 0 0 1 2 . 0
I 9 5 HILAR NODE RSH 2 2 8 0 . 9 O Z S . 5 . 5 9 + 2 . 8 0 E - 0 2 9 0 0 6 7 . 5

3 1 0 0  - 4 LUNG RBR 5 8 2 3 . 3 L BS . 5 . 1 3 + 0 . 2 0 E  0 1 2 0 0 2 8 . 9

3 1 0 2  - 1 L E F T  FEMUR RBB 3 2 2 2 . 7 L B S . 1 . 4 6 4 = 0 . 12E 0 0 5 0 0 6 5 . 4
11 2 KIDNEY RBK 2 5 6 1 . 6 L BS . 8 . 6 4 4 = 0 . 3 4 E  0 0 5 0 0 6 2 . 9
• 1 3 LIVER RBL 2 2 2 8 . 6 L BS . 1 . 2 6 4 = 0 . 0 9 E  0 1 9 0 0 0 8 . IR
f 1 4 LUNG RBR 5 6 0 3 . 6 L BS . 5 . 9 8 4 0 . 4 8 E  0 0 5 0 0 1 6 . IR
1 1 5 HILAR NODE RBH 2 2 9 0 . 9 O Z S . - 5 . 8 0 4 7 . 7 0 E - 0 2 4 0 0 4 0  . 8

3 1 0 3  - 2 KIDNEY RBK 2 5 4 1 . 3 LBS . 1 . 6 0 4 0 . 2 9 E  0 0 5 0 0 1 9 . 1
9 t 3 L IVE R RBL 2 5 1 5 . 1 L BS . 5 . 9 1 4 0 . 3 1 E  0 1 1 0 0 0 0 4 . 5R
• • 4 LUNG RBR 585 3 . 2 L BS . 9 . 2 2 4 0 . 5 1 E  0 0 2 0 0 5 0 , 5
8 9 5 HILAR MODE RBH 2 3 1 0 . 3 OZS. 4 . 0 0 4 5 . 0 0 E - 0 2 4 0 0 7 6 . 7

URANIUM
(MICRO

GRAMS)

R E M A R K S

REWORKED TWICE

TAGGED X25B-4

*  NEW DATA T H I  S R E P O R T



TABLE E .7 (CONTINUED)

O

t
>

ANIMAL
NO,

SAMPLE
TYPE

TLW
NO.

WET
WEIGHT

PU 2 3 9 ,  240  
ACTIVITY 

(DPM)

COUNT
TIME

Y i a o  
(R=RE 
WORK )

3105 - I LEFT FEMUR RBB 261 2 . 5 LBS. 1 . 6 7 + 0 . 22E 00 200 46 .0
11 2 KIDNEY RBK 128 1 . 9 LBS. 2 . 5 0 + 1 . 1 0 E - 0 1 400 4 3 . 9
• 1 3 LIVER RBL 195 8 . 6 LBS. 3 . 4 0 + 0 . 13E 01 900 10 .5R
• i 4 LUNG RBR 527 4 . 8 LBS. 6 . 2 0 + 0 . 2 3 E  01 200 2 8 . 9
f • 5 HILAR NODE RBH 123 0 . 3 OZS. 1 . 9 0 + 7 . 6 0 E-02 200 6 2 . 0

3108 - I LEFT FEMUR RBB 352 2 . 8 LBS. 2 . 5 5 + 0 . 2 2 E  00 400 37 .6
11 2 KIDNEY RBK 255 1 . 3 LBS. 4 . 4 2 + 0 . 4 9 E - 0 1 800 7 5 . IR
11 3 LIVER RBL 289 7 . 4 LBS. 8 . 1 8 + 0 . 2 1 E  01 300 4 2  .8R
11 5 HILAR NODE RBH 232 0 . 6 OZS. 1 . 9 2 + 0 . 4 4 E - 0 1 400 7 7 . 8

3109 - 3 LIVER RBL 107 5 . 0 LBS. 5 . 0 6 + 0 . 1 6 E  01 1000 1 2 . 5

3113 - 1 LEFT FEMUR RBB 221 3 . 0 LBS. 1 . 9 4 + 0 . 1 3 E  00 800 4 2 . 9
11 2 KIDNEY RBK 42 1 . 8 LBS. 3 . 1 1 + 1 . 1 2 E - 0 1 600 3 5 . 6
11 3 LIVER RBL 101 5 . 5 LBS. 5 . 9 6 + 0 . 2 5 E  01 200 2 7 . 8
t • 4 LUNG RBR 493 5 .B LBS. 5 . 2 8 + 0 . 1 4 E  01 500 2 8 . 7
11 5 HILAR NODE RBH 49 0 . 5 OZS. 0 . 8 4 + 1 . 18E-01 200 70 .6
11 6 RIGHT FEMUR RBB 2 5 9 2 . 9 LBS. 1 . 7 5 + 0 . 1 7 E  00 200 7 1 . 5
•• 7 TRACHEA RBT 99 l . l LBS. 1 .7 4 + 0 . 0 6 E  01 400 5 6 . 4
11 8 G. I .  TRACT RBS 6 5 6 4 . 4 LBS. 2 .7 8 + O . lO E  01 200 55.7R
11 9 P.  MUCOSA RBP 44 1 . 7 OZS. 1 . 0 0 + I . 3 0 E - 0 1 200 6 8 . 4

3120 - 1 LEFT FEMUR RBB 102 2 . 7 LBS. 4 . 0 1 + 3 . 3 4 E - 0 1 200 1 7 . 7
11 2 KIDNEY RBK 13 2 . 0 LBS. 9 . 8 1 + 2 . 9 0 E - 0 1 1000 0 6 . 9
11 3 L IVER RBL 21 8 . 9 LBS. 3 . 5 5 + 0 . 0 9 E  01 900 2 1 . 6
f • 4 LUNG RBR 348 3 . 6 LBS. 1 . 8 4 + 0 . 0 6 E  01 400 5 6 . 9
11 5 HILAR NODE RBH 6 0 . 2 OZS. 4 . 1 0 + 8 . 0 0 E - 0 2 1000 4 7 . 9

3125 - 1 LEFT FEMUR RBB 300 2 . 8 LBS. 2 .1 6 ( ^ 0 .1 6 0  00 400 5 7 .1
1 1 3 L IVER RBL 293 4 . 4 LBS. 5 . 6 4 + 0 . 2 8 E  01 1000 05 .4R
1 • 4 LUNG RBR 600 3 . 2 LBS. 1 . 1 0 + 0 . 0 3 E  02 300 3 3 . 6
> • 5 HILAR MODE RBH 235 0 . 9 OZS. 0 . 0 0 * 0 . 16E 00 60 5 9 . 7

URANIUM
(MICRO

GRAMS!

R E M A R K S

TAGGED LIV ER,  BUT I S  LUNG

0 . 3 8 9

TAGGED X2 5B-4

*  N E W  DAT A T H I  S T E P O R  T



TABLE E.7 (CONTINUED)

ANIMAL SAMPLE TLW WET P U  2 3 9 ,  2 4 0  C OU NT  Y I B . D
NO. TYPE NO. WEIGHT ACTIVITY

(DPM)
TIME (R=RE

WORK)

3129 ~ I LEFT FEMUR RBB 194 2 . 2 LBS. 1 . 6 2 4 0 . 1 4 E  00 500 5 0 . 3

3 1 3 4  - I LEFT FEMUR RBB 269 2 . 2 LBS. 1 . 8 4 + 0 . 1 7 E  00 400 50 .7
1 f 2 KIDNEY RBK 129 1 . 9 LBS. 4 . 5 1 4 0 . 2 8 E  00 700 2 9 . 4
I • 3 LIVER RBL 181 6 . 4 LBS. 8 . 6 9 4 0 . 1 7 E  01 1000 2 1.OR
t • 4 LUNG RBR 552 2 . 8 LBS. 7 . 6 1 4 0 . 4 9 E  00 1000 10 .6R
t « 5 HILAR NODE RBH 124 0 . 4 OZS. 7 . 6 B + 1 . 1 9 E - 0 1 200 6 7 . 6

3144 - 1 LEFT FEMUR RBB 346 2 . 4 LBS. 3 . 8 9 4 0 . 2 1 E  00 500 6 6 . 3
1 1 2 KIDNEY RBK 270 1 . 4 LBS. 3 . 6 8 + 0 . H E  01 400 6 6 . 3
«« 3 LIVER RBL 262 4 . 6 LBS. 5 . 6 0 + 0 . 17E 01 500 26  .9R
1 1 4 LUNG RBR 586 2 . 9 LBS. 6 . 4 2 + 0 . 2 2 E  01 300 39 .0
i , 5 HILAR NODE RBH 230 0 . 4 OZS. 2 . 1 8 + 4 . 3 5 E - 0 2 400 7 2 . 3

3146 - 10 N. MUCOSA RBN 295 8 . 3 OZS. 1 . 0 5 + 0 . 1 3 E  00 1000 06  .OR

3 1 4 7  - I LEFT FEMUR RBB 156 2 . 2 LBS. 1 . 0 8 + 0 . 1 7 E  00 200 4 5 . 7
I 9 2 KIDNEY RBK 23 1 . 6 LBS. 1 . 0 9 + 0 . 1 4 E  00 1000 2 1 . 2
1 1 3 LIVER RBL 92 7 . 9 LBS. 2 .5 3 + O . lO E  01 1000 10 .2
1 1 4 LUNG RBR 487 4 . 2 LBS. 1 . 3 5 + 0 . 0 5 E  01 300 6 1 . 5
i 1 5 HILAR NODE RBH 25 0 . 3 OZS. 8 . 7 0 + 3 . 0 0 E - 0 2 1000 5 8 . 5
9 9 6 RIGHT FEMUR RBB 180 2 . 2 LBS. 9 . 7 9  + 1 . 17E-01 500 42 .8
1 i 7 TRACHEA RBT 93 0 . 9 LBS. 1 . 3 5 + 0 . 1 6 E  00 200 69  .8
9 9 8 G. I .  TRACT RBS 643 3 . 4 LBS. 3 . 3 6 + 0 . 3 3 E  00 200 3 6 . 2
9 9 9 P .  MUCOSA RBP 34 1 . 8 OZS. 0 . 8 9 + 1 . 5 6 E - 0 1 200 5 3 . 2
1 9 9 P.  MUCOSA RBP 26 2 . 0 OZS. 2 . 6 9 + 0 . 1 5 E  00 900 4 2 . 0

3148 - 1 LEFT FEMUR RBB 133 2 . 2 LBS. 1 . 0 3 + 0 . 3 6 E  00 200 2 2 . 8
• 9 2 KIDNEY RBK 22 1 . 9 LBS. 1 . 0 6 + 0 . 1 4 E  00 1000 2 1 . 9
9 9 3 LIVER RBL 50 7 . 4 LBS. 2 . 5 8 + 0 . 1 3 E  01 200 2 7 . 8
9 9 4 LUNG RBR 473 3 . 3 LBS. 1 .8 1 + O . lO E  01 200 30 .2
9 9 5 HILAR NODE RBH 33 0 . 5 OZS. 6 . 1 0 + 3 . 8 0 E - 0 1 300 4 9 . 9
9 9 6 RIGHT FEMUR RBB 179 2 . 6 LBS. 2 . 0 1 + 0 . 0 6 E  01 500 6 1 . 4
9 9 7 TRACHEA RBT 94 0 . 9 LBS. 3 . 6 1 + 0 . 2 7 6  00 300 5 7 . 0

URANIUM
(MICRO

GRAMS)

R E M A R K S

NUMBER DUPLICATED 
NUMBER DUPLICATED

* NEW DAT A T H I S R E P O R T



TABLE E.8 ESTIMATED ACTIVITY EXPENDITURE OF PROJECT 2.6c “ A" SAMPLES IN PARTICLE ANALYSIS

ARC Location TLW
Col iect ion No.

TLW 
Analysis  No.

Pu-239, 240 
Activity (DPM) Event

A 066 2526A CCD-2160 7.88E 01 Doubletrack
D 064 2920A CAD-2164 1.26E 01 I t

D 068 2922A CCD-2165 1 . 28E 03 SI

E 058 9624A -2168 0 . OOE 00 Sf

E 058(2) 9698A -2175 2. 74E 02 - 2 . 16E 03 II

E 058 9699A CTA-2176 2.01E 01
G 058 9660A CCD-2170 2.28E 02 II

G 058 9661A CTA -2171 1 . 74E 02 IS

G 064 9656A CCD-2169 4 . 90E 02 IS

H 060 2723A 2161 8.91E 01 IS

I 059 9691A CTA-2174 2.72E 02 SI

I 061 9668A CCD-2172 4.05E 02
IS

I 061 9669A CTA-2173 2 . 18E 02 ■4
J 058(^) 2812A CAD-2162 1 .4 3 +  0, 03E 01 I t

N 068 283 7A CCD-2163 0 . OOE 00 I I

R 054 2946A -2167 5.57E 01 I t

R 082 2934A CAD-2166 0 . OOE 00 IS

Bal L5, P17 2907A CCD-2177 6. 16E 02 I t

If L7, P 9 ( l ) 2443A CTA-2158 1 .39  + 0. 15E 00 M

If L8, P21(2) 2151A CCD-2157 3.89E 0 2 -  1.26E 03 I I

B Bal L6, P13 2482A 2159 2. 60E 01 II

II

Bal L 1 8 ,  P21 344 9A CCD-2180 0 . OOE 00 Clean Slate  I
IS LI 9, P9 (2) 3013A CTA-2178 3. 93E 02 -  6.21E 02 II

I I L25, P9 (2) 3038A 2179 2.45E 03 -  3. 17E 03 II

SI L29, P9(2) 3466A CCD-2181 1.09E 02 -  2.29E 02 II

(1) Data determined by precis ion counting. Values without an error assignment determined by 2 TT counting,
(2) A range value indicates  an unknown fraction of the sample has been removed.



TABLE E.8 (CONTINUED)

ARC Location TLW 
C ol lec t io n  No.

TLW 
Analysis  No.

Pu-239,  240 
Activity (DPM) Event

BM 07 4082A CTA-2194 5.91E01 C lean  S la te
TB P2(2) 2305A CCD-2184 3.47E 01 -  2 .44E02 N

A 036(1) 4116A CTA-2195 5 . 5 3 i : 0 .  19E 01 II

A 054(1) 2286A CCD-2183 5 .4 3  ±  0. 19E01 II

B 044(1) 2371A -2189 4 . 4 7  + 0, 21E 00 19

B 054(1) 4812A CTA-2197 1 .2 6  + 0. 06E 01 99

B 060(1) 2370A CCD-2188 8 .71  + 0.30E 00 99

B 068(1) 2369A -2187 6 . 0 0  + 0. 19E 01 •9

D 030 4163A CTA-2196 0 . OOE 00 II

D 034 3182A CAD-2190 O.OOE 00 19

Bal LI, PIT 402 2A CTA-2192 O.OOE 00 19

Bal L3, P9(l) 2312A CCD-2185 5 .6 7  + 0. 12E 01 91

Bal L4, P21 4024A CTA-2193 O.OOE 00 99

Bal L7, P9 401 lA -2191 O.OOE 00 it

B Bal LI,  PI 2366A CCD-2186 6. 29 + 0. 34E GO it

Mob DP-12 2272A CCD-2182 7.21  + 0. 36E 00 99

BM 06 498 7A CAD-2201 0 . OOE 00 Clean Slate
BM 07 5184A CTA-2203 0 , OOEOO i t

BM 10(1) 4973A CCD-2199 1 .2 6  + 0. 03E 00 19

A 030 4974A CAD-2 2 00 0. OOE 00 I I

A 102(1) 4964A -2198 3 .4 5  + 0. 13E 01 19

A 108 5162A CTA-2 2 02 0 . OOE 00
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TABLE E.9 PLUTONIUM AND URANIUM ANALYSES OF ROLLER COASTER DISTILLED WATER SAMPLES
CLEAN SLATE I

R  . C . S a m p l e  N o . K - 0 3 0 - 3 1 3 3 K - 0 3 0 - 3 1 3 4 L - 0 1 8 - 3 1 2 8 L - 0 3 0 - 3 1 2 9

S a m p l e  V o l .  ( L i t . ) 0 .  750 0 . 700 0 . 8 2 5 0 . 8 2 5
S a m p le  p H 5 . 1  , 5 . 3 5 . 3  -
C e n t r i f .  S u p e r n a te 1 . 3 4 x 1 0 “* 2 . 80x105 0 . 0 0 4 .8 3 x 1 0 ^

L e a c h  O pe ration^ % %
M i l l i p o r e  F i l t r a t e 1 . 17 ± 0 . 0 2 x 1 0 ^ 1 . 9 9  ± 0 . 0 4 x 1 0 ^ 4. 45 ± 0 , 1 4 x 1 0
1 73  m i n .  L e a c h  F i l . 2 .  7 6 x 1 0 ^ 6 .7 2 x 105 5 . 0 5 x 1 0 “*
4 0 0  m i n .  L e a c h  F i l . 5 .  70x10^ 3 .9 2 x 105 1 . 8 8 x 1 0 “*
9 6 8  m i n .  L e a c h  F i l . 5 . 7 0 x 1 0 ^ 3 .0 8 x 1 0 ^ 1 . 4 9 x 1 0 “*
1 2 7 3  m i n .  L e a c h  F i l . 1 . 2 0 x 1 0 ^ 1 . 12x105 7 . 2 6 x 1 0 ^
2 8 9 6  m i n .  L e a c h  F i l . 5 . 4 0 x 1 0 ^ 2. 2 4 x 1 0 ^ 2 . 1 5 x 1 0 “*

E x tr a c t io n ^ 2 . 8  ± 0 . 0 6 x 1 0 “* 7 . 8 7  ± 0 .  15x10^ 4 . 0 3  ±  0 . 1 0 x 1 0 “*

W a t e r  p lu s  C r u d 1 . 0 5  ± 0 . 0 4 x 1 0 ^

B o t t l e  Wash^^^ 9 .4 3  ± 0 . 9 4 x 1 0 °

U r a n i u m  ( M i l l .  F i l t r a t e ) 0 .5 9 3 9 . 0 7 1 . 4 0

U r a n iu m  (B o t .  Leach)^^^ 0 . 9 6 5

L - 0 4 2 - 3 1 2 7

U ranitixn (Water +  Crud) (5)

0. 75 0  
5 . 0
4 . 5 0 x 1 0 1

1 . 0 8

6 . 9 8  ± 0 . 4 2 x 1 0 '  

2 .  35 ± 0 . 0 5 x 1 0  

0 . 7 9 5  

1 . 0 4  

1 . 3 0

1

(1) A l l  Pu v a lues  a r e  g iven  as dpm/to t .  sa m p le  vol .  Values  without an error  as s ign m e n t  are st ippled s a m p le s .

(2) Separate aliquot s u c c e s s i v e l y  leached with 0. IN HCl vo lum es  of  25 m l  with intermittent  s t i r r in g ,  and f i l t er ing.

(3) Extrac tion perform ed on separate  aliquot at l is ted  sample  pH.

Bott les  washed w ith  hot HNO^-HCl and IN HNO^-HF.(4)

(5) A l l  uranium values  are given as pg  U/tota l  sample  volume.



TABLE E.IO PLUTONIUM AND URANIUM ANALYSES OF ROLLER COASTER DISTILLED WATER SAMPLES
CLEAN SLATE H

(1)

R. C. Sample No. D - 0 1 0 - 4 1 7 5 D -018 -4176 0 - 0 2 6 - 4 1 7 7 D -034-4178 D-042-4179

Sample  Vol .  ( L i t . ) 0. 225 0 .4 5 0 0 .4 5 0 0 .2 5 0 0 .4 5 0

Sample  pH 5 . 3 5 . 3 5 . 3
Centrif .  Supernate 1.55x10^ 7.47x10^ 1.02x10^ 4 .4 3 x 1 04*** 2.97x10®
Total  Sample Act . 9 .28x10^ 1.32x10^ 5.52x10® 2.97x10®

Mill ipore Fi l t rate 3. 58 ± 0 . 0 9 x 1 0 5 .9 8  ± .1 3 x 1 0 ^ 8 . 2 9  ± .21x10® 3 . 9 4  ± 0 . 1 2 x 1 0 “* 2 .9 3  ±.11x10"*
% of Tot. Samp. Act . ■2 0 . 6 4  

2 .12x10^
0 . 0 7 7. 14 0 .9 9

5 .3 6 x 1 0 “̂173 m in .  Leach F i l . 7. 36x10^ 1.30x10® 2 .9 3 x104
% of Tot. Samp. Act . 2 2 .8 9 . 8 5 5 .31 1 8 .0

400 min.  Leach Fi l . 1 .64x10^ 5 .58x10^ 5.18x10^ 9.10x10^ 1-73x 104 c - i
1 % of  Tot. Samp. Act . 6 .01 3 .9 3 1 .65 5 .8 3  G a d  

1.44x10^ atSf1 968 m in .  Leach F i l . 1 .10x10^ 4 . 8 8 x 104 6 .90x10^ 1 .07 x104
1 % of Tot. Samp. Act . 5. 26 5. 25 

2 .94x10^
1 .9 4 4 . 8 5  J P

^ 1273 m in .  Leach F i l . 5 .94x10^ 2.19x10^ 5.4x10® 7.45x10®  ̂ SaZ
^  % of Tot , Samp. Act . 2. 36 2 .2 3 0 .9 8 2 .51  B t I

-  2896 min.  Leach F i l . 1 . 12x1Q3 5. 45x10^ 9 .3 3 x 1Q4 2.1x10^ 1 .63 x104 “ a B
% of Tot. Samp. Act . 5 . 8 7 7 .0 7 3 . 8 1 > 5 .4 9

Mil l ipore F i l t er 5. 29 ±0 .14x10® 9. 38 ± 0 .  25x10® 4. 3 8 ± 0.13x10® 1 .86  ±0 .05x10®
% o f  Tot. Samp. Act . 5 7 .0 71 .1 79. V 6 2 . 6  ^

Extraction^^^ 7 . 4 7  ± 0 .1 7 x 1 0 ^ 5. 26 ± 0 .1 2 x 1 0 ^ 6. 34 ±0 .35x10® 1.63  ±.0^»5xl0® 1 . 8 4 ± 0 .  04x10®
% of Tot. Samp. Act . 5 6 . 7 4 8 , 0 2 ^ 5 6 1 .9

Uranium (Mil l.  Filtrate)^^^o. 549 7 2 .9 4 3 . 7 112. 6 8 .8
Uranium (Mil l .  Filter)'^^ 396. 590 137. 239.
Uranium (Ext.  Aliq.)^^^ 2 7 .4

(1) A l l  Pu va lues  are  given as  dpm/to t ,  sam ple  vol .  Values  (other than tot. sample  a c t . )  without an error  ass ignm ent  
are  stippled s am p le s .

(2) Separate al iquot  s u c c e s s i v e l y  leached with 0. IN HCl vo lum es  of  25 m l  with intermittent  st irr ing ,  and f i l tering.
Tot. sample  act .  i s  sum of m i l l ip or e  f i l trate  and f i l teq and al l  l ea c h e s .

(3) Extraction per form ed on separate  al iquot  at l i s t ed  sample  pH,
(4) A l l  uranium values are  given as | ig U/ to ta l  sample  vo lume.



t a b l e  E . l l  PLUTONIUM AND URANIUM ANALYSES OF ROLLER COASTER DISTILLED WATER SAMPLES^^^
GLEAN SLATE m

A
Oz

z
- I

R. C. Sample No. A - 0 1 2 - 5 2 4 9 A -036 -5248 A - 0 6 0 - 5 2 5 2 A-084-5251 A - 1 0 8 - 5 2 5 0

Sample Vol .  ( l i t . ) 0 . 4 0 0 0. 200 0 .3 0 0 0 .4 00 0 .3 0 0
Sample pH 5 . 9 5 .6 5 .3 5 .3 5 . 3
Centrif .  Supernate 5,04x10^ 4.2x10^ 5.49x10^ 1.78x10^ 1.91x10^
Tot.  Sample Act .  (2) 2 .24x10^

Mil l ipore Fi l t rate 8. 87 ± 0 .  28x10^ 4 .4 6  ± 0 .1 9 x 1 0 ^ 6 .3 0  ± 0 .0 2 x 1 0 ^ 1.41 ± 0 .0 5 x 1 0 ^ 1. 51 ±0.105x10^
% of  Tot. Samp. Act . 0 . 4 0

6 . 56x1q3173 m in .  Leach F i l . 1. 29x10^ 4 . 44x10^ 1.68x10^ 1. lOxlO'^
% of Tot. Samp. Act . 5.. 76 

5 .02x10^ 2 .8 8 x 103 1.56x10^400 min.  L ea ch  F i l . 6 .72x10^ 3.96x10^
% of  Tot. Samp. Act.  

968 m in .  Leach F i l .
2 . 2 4

5 .52x10^ 2 . 24x 103 5 .9 2 x1037. 20x10^ 2.76x10^ -Hri
% of  Tot. Samp. Act . 2 .4 6

1 .28x1031273 m in ,  Leach F i l . 3. 87x10^ 7. 20x10^ 2.72x10^ 1.68x10^ s
% of  Tot. Samp. Act . 1 .73

1 .0 8 x 1 0 ^ 3 . 68x1032896 m in .  Leach F i l . 2. 28x10^ 7.04x10^ 3. 72x10^
% of Tot. Samp. Act . 4 . 8 2

Mil l ipore F i l t e r 1 .8 5  ± 0 .0 5 x 1 0 ^
% of Tot. Samp. Act . 8 2 .6

Extraction^^^ 1 . 4 7  ± 0 .0 4 x 1 0 ^ 7 .6 6  ± 0 .  19x10^ 3 .89  ± 0 .1 1 x 1 0 ^ 8 .3 7  ± 0 .  20x10'^ 4 . 9 8  ± 0 .  12x10^
% of Tot . Samp. Act . 6 5 .6

Uranium (Mil l.  Filtrate)^^^ 718. 10.6 11 .2 1 5 .4 1 0 .5
Uranium (Mil l.  F ilte r )  Ĉ ) 645.

(1),  A l l  Pu va lues  are  given as  dpm / tot. sample vol .  Values  (other than tot. sample a c t . ) without an e r ror  as s ignm ent  
are  st ippled s a m p le s .

(2) Separate al iquot  s u c c e s s i v e l y  leached with 0. IN HCl vo lum es  of  25 m l  with intermittent  s t i rr in g ,  and f i l tering.
Tot. sam ple  act .  i s  su m  of m i l l ip or e  f i l trate and f i l t er ,  and a l l  l eaches .

(3) Extrac tion p er form ed  on separate  al iquot  at l i s t ed  sample  pH.
(4) A l l  uranium va lues  a r e  given as  jag U / to ta l  sample vo lume.



TABLE E . l l  (CONTINUED)

R. C. Sample No. H -006-5219

Sample Vol .  ( L i t . )  

Sample pH

Centrif .  Supernate  
L e a c h  Operation  

M i l l i p o r e  Fi ltrate
173  m i n .  L e a c h  F i l .

400 m in .  Leach F i l .  
968 min.  Leach F i l .  
1273 m in .  Leach Fi l .  
2896 m in .  Leach F i l .

Extraction^
Water plus Crud 

Bottle  Wash'^^
Uranium (M i l l ,  Filtrate )
Uratnitun (Bot.  Leach) (5 )

0. 525

< 1 .0 x 1 0 ^

(5)

0. 175

H - 0 3 0 - 5 2 2 1 H - 0 5 4 - 5 2 2 4 H - 0 7 8 - 5 2 2 5 H - 1 0 2 - 5 2 2 7

0 .  500 0 . 7 2 5 0 .  500 0 .  700

5 . 3 5 . 3

8 . 4 0 x 1 0 ^ 1 .9 6 x 1 0 ^ < 1 . 0 x 1 0 ° < 1 . 0 x 1 0 °

7 .  22  ± 0 . 2 9 x 1 0 ^
3 . 1 8 x 1 0 ^

2 . 12 ± 0 .  13x10^  
6 . 0 9 x 1 0 ^

1 .9 2 x 1 0 ^
1 . 3 2 x 1 0 ^

3 . 4 8 x 1 0 ^  
1 . 5 2 x 1 0 ^

6 . 6 0 x 1 0 ^  
1 . 4 2 x 1 0 ^ 1 .5 2 x 1 0 ^

6 . 14 ± 0 . 1 2 x 1 0 ^ 4 . 18 x 103
1 .93  ± .0 9 x 1 0 ^  

1 .0 4  ± 0 .0 4 x 1 0 ^
Not Detectable  Not Detectable

Uranium (Water plus C ru d)^^^2 .  4 4

1 .9 6  * 0 .  13x10^
3 .31  ± 0 . 0 7 x 1 0 *

0.190 
3. 24

7. 19 ± 0 .  30x10 
1. 75 ± 0 .0 4 x 1 0

0. 745 
1 .4 0

(1) A l l  Pu  va lue s  are  given as  dpm / tot. sample  v o l .  Values  without an e r r o r  ass ignm ent  are stippled s a m p le s .
(2) Separate al iquot  s u c c e s s i v e l y  leached with 0 .  IN HCl v o lu m e s  of  25 m l  with intermittent  st irr ing ,  and f i l ter ing.
(3) Extraction per form ed  on separate  aliquot at l i s t e d  s^ample pH.
(4) Bot t les  w ashed  with hot HNO3 -HCI and IN HNO3 - H F .

(5) A l l  uranium va lues  are  given as  ng  U / to ta l  sample  vo lume.



T A B L E  E .12 TRA CER  STANDARDIZATIO N R ESU L TS

Aliquot Method

n

1
2
3

4

5
6
7
8
9

10 

11 
12 

13

Iso topic Dilution
II

II
II
II
II
II
II
II

Exhaustive  Plat ing
II

II
■I

II

II
II

Total  Tracer  
Act .  (dpm/ml)  
Pu-236

25 .57
26 .0 4

26 .0 2
25. 38 
25.41  
2 5 .7 2
26. 13 

25 .75
* 25 .6 2

24 .92  

24 .60  

25. 37 

2 5 .3 2

(Ave 13 P la te s )  
25 .4 8  + 1.8% 

1.026% diff.

x n - 1

Ave.  Tr ac e r  Std. Dev.  
Act.  (dpm/ml)
Pu-236

2 5 .7 4 + 1. 0%

25.05 + 1.5%



TABLE E.13 RADIOCHEMICAL ANALYSIS OF ROLLER COASTER BIOLOGICAL QUALITY CONTROL SAMPLES

ARC LGCAIION ROG TLW EVENT TYPE WT. P U - 2 3 9 , 240 YIELD COUNT
COLLECTION ANALYSIS (GZ» ACTIVITY (R = RE T IKE

NO. NO. (DPMI WORK)

NONE l-C RQC-l 8LK/SPIKE TISSLE 6 . 3 1 . 0 5 * 0 . 0 3 E  0 3 7 0 . 0 SCO
2-C 2 5.9 1.79*0.056 0 3 5 8 . 7 2 CO
3-C 3 5 . 8 6 . 5 3 * 0 . 2 0 E  02 6 6 . 1 2C0
4"C 4 6 . 4 2 . 7 5 + 0 . 0 8 E  03 6 9 . 4 200
5-C 5 5 . 8 1 . 3 2 + 0 . 0 4 E  03 4 8 . 3 200
6-C 6 5 . 9 4 . 0 0 + 0 . 1 2 6  03 7 4 . 3 2 CO
7-C 7 6 . 1 9 . 9 8 + 0 . 3 5 E  01 6 4 . 0 SCOn 8-C a 6 . 0 2 . 1 7 + 0 . 0 8 E  03 4 2 . 7 200

O 9-C 9 6 . 7 1 . 7 0 + 0 . 0 5 E  03 6 9 . 5 200
1 lO-C 10 6 . 2 1 . 6 8 + 0 . 0 5 E  03 3 0 . 1 SCO

w
f. I l - C II 7 . 2 1 . 0 1 + 0 . 0 2 E  03 6 6 . 3 SCO

w b s
a t
CO

12-C 12 ff- 5 . 6 2 . 9 1 + 0 . 0 6 E  02 7 0 . 0 SCO
m 13-C 13 5 . 8 6 . 2 6 + 0 . 1 6 E  02 3 2 . OR 400
Z lA-C 14 5 , 8 7 . 7 8 + 0 . 7 0 6  02 6 2 . 7 200
H I IS-C 15 8CNE 5.3 1 . 8 2 + 0 . 0 3 E  03 2 8 . IR 1200
> 16-C 16 riSSLE 6 . 0 5.76+0.186 02 3 8 . 8 200
r " >> 17-C 17 5 . 3 2 . 2 7 + 0 . 0 6 E  02 6 2 . 5 200

13-C 18 6 . 6 9 . 3 6 + 0 . 2 1 E  02 4 4 . 7R 400
I9-C 19 5 - 6 I . 7 6 + 0 . 0 5 E  02 3 4 . 9
20-C 20 5 . 6 6 . 8 9 + 0 . 15£ 02 5 1 . 4 300
2 l-C 21 5 . 7 5 . 3 3 + 0 . 1 9 E  02 4 0 . 1 2 CO
Z2-C 22 5 . 8 3 . 2 3 + 0 . lOE 03 4 4 . 9 2 CO
2 3-C 23 5 . 8 9 . 5 3 + 0 . 2 7 E  02 66.3 2 CO
2A-C 24 8 . 5 2 . 9 0 + 0 . 0 9 E  03 2 4 . 4 3CC
25-C 25 5 . 8 6 . 3 2 + 0 . 1 8 E  02 5 6 . 6 200
2 6-C 26 5 . 9 3 . 1 7 + 0 . 0 9 E  03 4 9 . 0 200
2 7-C 27 6 . 6 8 . 4 4 + 0 . 2 6 E 01 6 9 . 7 200
28-C 28 5 . 6 3 . 6 3 + 0 . 12E 02 3 1 . 4 200

REMARKS

I
I
1



TABLE E.13 (CONTINUED)

ARC LOCAr ION ROC TLW
COLLECTION ANALYSIS 

NO. NO.

EVENT TYPE WT.
( 0 2 )

P U - 2 3 9 , 240 
ACTIVITY 

(0PM)

YIELD COLNT 
(R=RE TIME 
WORK )

REMARKS

NONE

c

29-C RQC-29 BLK/SPIKE TISSLE 5 . 4 3 . 5 4 1 0 . 0 8 E 02 5 6 . 3 2 CO
30-C 30 5 . 5 2 . 6 0 T 0 . 0 8 E 02 3 2 . 4 2C0
3 l -C 31 6 . 1 3 . 7 6 t 0 . 0 9 £ 03 6 0 . 7 2 CO
32-C 32 5 . 8 1 . 1 5 + 0 . 0 2 E 03 6 0 . 4 2C0
33-C 33 6 . 2 3 . 0 7 + 0 . 0 7 E 03 7 1 . 6 2C0
34-C 34 5 . 9 4 . 5 5 + 0 . lOE 02 7 1 . 3 2C0
35-C 35 7 . 6 1 . 8 6 + 0 . 0 4 E 03 6 7 . 0 2 CO
36-C 36 BONE 6 . 3 1 . 2 5 + 0 . 0 3 E 03 2 4 . 6 4C0
37-C 37 6 . 2 2 . 2 5 + 0 . 0 7 E 02 1 4 . 9 7C0
38-C 38 TISSLE 6 . 9 2 . 9 1 + 0 . 0 6 E 03 7 6 . 1 2C0
39-C 39 5 . 6 8 . 0 5 + 0 . 18E 02 8 2 . 5 2C0
40-C 40 6 . 4 3 . 7 2 + 0 . 0 8 E 03 6 3 . 6 2 CO
4 l-C 41 6 . 1 4 . 4 4 + 0 . 1 8 E 00 6 8 . 6 7C0
42-C 42 6 . 1 1 .32+0 .41 E 00 7 2 . 6 7C0
43 -C 43 BONE 5 . 2 1 . 23 + 0 . H E 00 4 4 . 4 7C0



T A B L E  E.14 R ADIOCHEM ICAL A N A L Y SE S O F TLW BIOLOGICAL Q U ALITY  CO NTRO L SA M PL E S

T L W Sample Sample P u - 2 3 9 , 240 Yield Count
Analys i s  

.  .No^
Event Type Act iv ity

______ tdpm)_____
R= Rework Time

OPS-1 Lab Blank Urine 1 .7 6  ± 0 . 2 4 4 4 .3 200
2 I t f t II 1 .9 8  ± 0 .  32 35. 1 200
3 I I If t i 0.  50 ± 0. 34 16 .9 200
4 I I II I I 1 . 7 4 ±  1. 16 4 . 9 200
5 If f t I t 0 . 6 4  ± 0 . 6 4 6 . 6 200
6

II II II 0 . 0 9  ± 0 . 0 9 3 6 .6  R 250
7 If f t II 0. 53 ± 0 . 4 0 10 .7 200
8

I I f t I I 0.  S3 ± 0.  26 2 1 . 4 200
9 SI II II 0.  20 ± 0 .  20 3 5 .6 121
10 II II II 0.  16 ± 0 .  16 4 3 .5 121
11 I I II II 0 . 0 0  ± 0 . 0 9 3 0 .0 200
12 I t If II 0 . 0 0  ± 0 .  20 1 4 .5 200
13 SI II II 0. 16 ± 0 .  16 27. 3 200
14 St II II 0 . 0 7  ± 0 . 0 9 5 1 . 4  R 300
15 I t SI II 0 . 1 9  ± 0 .  19 22. 2 200
16 II I t I t 0 . 0 0  ± 0 . 0 2 6 2 . 0 200
18 II IS II 0 . 0 6  ± 0 . 0 6 3 9 .3 900
19 I t II II 0. 22 ± 0 .  22 4 7 . 4 250
20 II II II 0 . 1 0  ± 0 . 0 6 4 5 . 0 400
22 f t •1 II 0 . 0 8  ± 0 . 1 0 50. 1 220

L-1 Sim. Blank B e e f  l i v e r 0 . 0 0 4 u g  U** 
0 .0 0 5

6 5 .0 Fluor .
I IL - 2 II II I I  I t

6 8 . 0

.L-3 I I I t I I  II 0 .0 0 3  " - - II

L - 4 I t t t II  II 0 . 0 0 5  " 6 9 . 0 II

H-1 I t 81 Hamburger 0 .0 1 9  " - - II

H -2 SI I t II 0 . 0 1 0  " 6 6 . 5 II

H -3 I t I I I I 0 .0 0 5  " I I

H -4 I I II I I 0 .0 1 6  " 4 8 . 4 II

Remarks

Chem ist  Urine Sample
I t II 18

I t I t II

II II SI

11 II fit

II 88 t t

t t II 88

II I t I t

II II I t

11 18 I t

II II f t

II II I t

II II 18

II 88 II

I t II 81

It II II

II II II

IS I f 18

II II I t

81 18 I t

lonc/O. 2 lb samp]
18 II  •* II

t t 18 II II

88 0. 3 It II

I t 18 I t II

81 Q. 1 88 II

t t Oe 2
II II

II 81 II II



TABLE E .15  RADIOCHEMICAL ANALYSIS OF ROLLER COASTER PLYSICAL QUALITY CONTROL SAMPLES  

ARC

GZ"

LOCATION TLW TLW EVENT TYPE WT. P U - 2 3 9 , 240 YIELD COL NT REMARK
COLLECTION ANALYSIS (GPS) ACTIVITY IR = RE T IKE

■~gA--05-A""
05-B

BB-09

NO. NO. (DPM ) WORK)
NO N E C Q C - i 0 9 1  

11 01 
1098

SP IK E S O IL

8 . 8 3

1. 26+0.  03E 05 
1. 59T0.  05E 05 18 T D

T D

8C-0 3 1090
8 0 - 0 3 1089
BE-06 1100
BG-06 1C94
8 H - 1 0 - A 1093 5 . 9 4 6 . 0 6 + 1 . 5 8 E  00 4 3 . 8 eo TD

-B 1103 5 . 9 4 1 . 5 3 + 0 . 2 1 E  01 6 4 . 7 eo TD
8 1 - 0 7 1096
BK-0 8 1097
BL-0 7
BM-09 
B 0 - 0  5-A

1095
1099
1092 1 0 . 4 7 2 . 3 9 + 0 . 0 7 E  02 6 3 . 5 2C0 TC ^

-B 1102 1 0 .4 7 1 .0 7 + 0 . 4 0 E  01 6 0 . 1 2 CO TD
CM- 0  9 - A 8164 1104 CSII 5 0 . 0 3 1.981=0.05E 04 3 5 . 0 20 PC

-A 2 1112 5 0 . 0 3 2 . 4 0 + 0 . 0 7 E  03 1 4 . 9 30 R TO
C N - 0 9 - 8 1105 5 0 . 0 2 1 . 8 3 + 0 . 0 5 E  04 3 1 . 9 20 PCE
CM- 0 9 - 8 2 1113 5 0 . 0 2 1 . 1 6 + 0 . 0 5 E  03 4 8 ,  3 20 RTD
BO-O l-A 8188 1108 CSIII 5 0 . 0 2 8 . 2 5 + 0 . 1 9 E  05 7 4 . 2 20 PCE

-A2 1116 5 0 . 0 2 1 . 0 3 + 0 . 0 3 E  05 3 7 . 8 20 RTD
-C 1110 CA50 7 . 7 4 + 0 . 1 7 E  05 6 8 . 2 20 PCE
- C 2 1118 CA50 3 . 5 5  + 0 . H E  04 5 4 . 3 20 RTD
- 8 1109 5 0 . 0 4 9 . 7 8 + 0 . 2 2 E  05 7 1 . 0 20 PUT
- 8 2 1117 5 0 . 0 4 1 .2 5 + 0 . 0 4 E  05 3 5 . 7 20 RTD

221-A NONE 221-A QUAL. SOL. 6 . 0 0 + 2 . 0 0 E-02 8 0 . 6 ICCO DPM/ML
- 8 - 8 2 . 0 0 + I . 0 0 E - 0 2 6 7 . 5 ICCO DPM/ML

5 I 3 - A 513-A 2 . 0 0  + 2 . 0 0 E - 0 2 5 2 . 2 ICCO DPM/ML
- 8 -B 3 . 0 0 + 2 . 0 0 £ - 0 2 4 1 . 4 ICCO DPM/ML

CA-99-A CA-99-A 2 . 3 0 + 0 . 0 4 E  01 6 2 . 6 ICCO DPM/ML

¥

TO = rOTAL O I S S O L U n O N
PO = PARTIAL OISSOLUTinM
RTD = RESIDUE -  TOTAL DISSOLUTION
POE = PARTIAL DISSOLUTION AND EXTRACTION



TABLE E.15 (CONTINUED)

ARC LOCAT ION TLW TLW
COLLECTION ANALYSIS 

NO. NO.

EVENT TYPE WT.
(GPS)

P U - 2 3 9 , 2 4 0  
ACTIVITY 

(0PM)

YIELD COUNT 
(R=RE TIME 
WORK)

REMARKS

GZ CA-99-B n o n e  CQC-CA-99-B QUAL.  SOL. 2 . 2 6 t 0 . 0 4 E  01 8 0 . 6 ICCO DPM/ML
C B - 4 2 - A CB-42-A 5 . 0 8 + 0 . 1 5 E  02 7 6 . 6 20 DPM/ML

“ B -B 5 . 0 1 + 0 . 1 5 E  02 7 3 . 4 20 DPM/ML
- i l - A - l l - A 4 . 6 8 + 0 . 1 4 E  02 7 3 . 6 20 DPM/ML

- B - B 4 . 5 8 T 0 . 1 5 E  02 6 7 . 4 20 DPM/ML
C C - 3 0 - A C C - 3 0 - A 8 . 5 9 + 0 . 2 8 E  01 6 8 . 3 50 DPM/ML

- B - 8 8 . 2 1 t O , 2 4 E  01 68.2 70 DPM/ML
C0-9 3-A CD-93-A 4 . 8 4 + 0 . 0 8 E  03 7 3 . 1 20 DPM/ML

- B - 8 4 . 8 3 * 0 . 0 7 E  03 7 7 . 2 20 DPM/ML
CA-58-A C A - 5 B - A 2 . 1 7 + 0 . 0 6 E  01 3 1 . 4 ICCO DPM/ML se

- B -8 2 . 2 5 + 0 . 0 5 E  01 3 7 . 1 ICCO DPM/ML
2 1 9 - A 2 1 9 - A 1 . 0 0 * 1 , 0 0 E-02 5 6 . 1 SCO DPM/ML a

- B -B 2 . 0 0 * 2 . 0 0 E - 0 2 3 3 . 9 SCO DPM/ML^
73 3 - A 7 3 3 - A 2 . 0 0 * 2 . 0 0 E - 0 2 4 2 . 2 SCO DPM/ML*
■ - a - B 1 . 0 0 * 2 . 0 0 E - 0 2 4 3 . 3 SCO DPM/ML jUBWBul

TD = TOTAL DISSOLUTION
PD = PARTIAL DISSOLUTION
RTD = RESIDUE -  TOTAL DISSOLUTION
PDE = p a r t i a l  d i s s o l u t i o n  AND EXTRACTION



T A B L E  E.16 RADIOCHEM ICAL A NA LY SES OF TLW PH Y SIC A L Q UALITY CO N TR O L SA M PL E S

TLW
A n aly s i s

No.

Sample
Event

Sample
Type

n

O

o

z

m o00

DW S-1
T L S-L L -1
TLS-HL-1

I t

CBR-1115
1119
1120 
1121
1123
1124
1125
1126
1127
1128 
1129

RRB-1
2
3
4
5
6
7
8

R-1
R - 2
R -3
R - 4
R-5
R-6
R -7
R - 8
R-9
R-10
R-11  
R -12  
2907 A - 8  
2907 A - 1 2

Lab Blank 
Pu-236  Std

II 
■I

Lab Blank
II 
It
II 

I I  

II 
II 
I t  

I I  

II 
II  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

I I  

ft 
I I  

II 

I f  

I f  

I f

I I

I f

I I

Cl

Reagents  
P u - 239 Tracer

I I  I I

I I  II

Floor  Swipe 
Bench Swipe  
Floor  Swipe 
Bench Swipe  
Virg  Nev Soi l

I I  I I  I t

Reagents
II
fl
I f

I I

I I

f l

I I

I t

I I

fl
I I

I I

I I

f t

I t

II
I I

I t

Cl

I t

II

I I

t f

I t

i f

Pu-239 ,  240 
Activ ity

. _ _
0 .06  
20 .9  
1054 
1028 
0. 15 
0. 86 
0. 13 
0 . 20 
0 .40  
0. 76 
0. 73 
0. 13 
0. 06 
0 . 12 
0 . 11 
0. 33 
0 . 02 
0. 08 
0. 14 
0. 17 
0 . 0  ± 0  
0 . 0 4  ±
0. 31 ±

0 .0 3  
0 . 4 / m l  
1 7 / m l  
29/ m l  
0. 15 
0. 28 
0 . 12 
0. 13 
0 .4 0  
0 .3 0  
0. 42 
0. 14 
0. 14 
0. 13 
0 . 11 
0. 38 
0 . 09 
0 .0 8  
0. 13 
0. 17 
. 13 
0 . 16 
0. 27

0. 001 [jg U** 
0.001 
0 . 002  
0 . 0 0 2  
0.001 
0 . 0 0 2  
0.001  
0.001 
0 . 002  
0 . 0 0 2
0 . 0 0 1  
0 . 0 0 2  
0 . 0 0 1  

.0 . 0 0 2

I I I I

I I I I

f l I I

I I I I

I I I I

I t I I

I I t t

f l (1

II II

I I II

II I I

I I I I

I I I I

Yield Count
R=Rework Time

70 .6 1000
71 .6 1000
65. 7 60
6 6 . 4 20
72. 0 360
80. 1 360
8 0 . 4 300
8 4 .2 300
4 0 . 4 35
51 .0 300
31. 1 300
86. 3 360
71. 7 360
8 4 .9 200
78. 2 200
38. 3 250
47. 0 250
4 3 .3 240
58 .9 240
45. 0 150
29. 3 150
29. 7 240
60 .9 240

90 Fluor.
I I I I

I I I I

f l I t

t f I I

IS I I

I I I I

I I I I

I I t e

I I I t

I I IS

t s I t

f t I t

Rem arks

Pu-239(M ass  Spec)=20.  8 d p m /m l  
" " =1052 dpm / m l
" " =1052 d p m / m l

Floor  in front of  Hood # l  
Slight Contam. r em oved  
Floor  in front of Hood #2

P r e sh o t  CS I Soi l  Sample
If I I I I  I I

91 II I I  I I

High Level  Tracer  used
f t I I SI

Low I t I I

I I f t I I

I t I f 91
^  m

I I 99 19

I I t t I I

I t I t I t

11 I I I t

I I

SI

I I

I I

I I

II

II

I t

f t

H<*Conc/Total Sample



TABLE E .17 NUMBER OF ANAI.YSES OF BIOLOGICAL SAMPLES FOR PLUTONIUM AND URANIUM

n
O

z

SAMPLE TYPE DOG
Pu U

SHEEP
Pn TT

BURRO
Pu U

NO ANIMAL 
Pu U

TOTAL
Pu U

Bone 31 7 35 3 30

i

96 10
Kidney 31 7 34 4 27 92 11
Liver 30 6 30 4 30 90 10
Lung 27 20 34 12 29 3 90 35
Hilar Node 30 7 34 6 29 93 13
Trachea 22 8 7 37
G . I .  Tract 21 8 6 35
Pharyngeal Mucosa 21 6 27
Nasa l  Mucosa 21 8 2 31 3
Urine 61 61 M
Feces 21 21
R .C ,  Qual.  Control (Tissue) 39 39 '
R . C . Qual .  Control (Bone) 4 4 I— •
TLW Q ual . Control (Urine Blk] 20 20
TLW Qual . Control (Meat Blk' 8* 8 8 8

Total 234 47 273 29 166 3 71 8 744 87

* Not l is ted  in th e  data tab le s  of  this  report



TABLE E .18 NUMBER ANALYSES OF PHYSICAL SAMPLES FOR PLUTONIUM AND URANIUM

n

SAMPLE TYPE DOUBLETRACK 
Pu U

C . S . I  
Pu U

C . S .
Pu

II
U

C . S .
Pu

III
U

NO EVENT 
Pu U

TOTAL 
Pu U

C a s e l la  Samples 262 37 129 12 314
t

44 197
1

15 902 108
Andersen Samples 132 12 95 3 46 14 111 15 384 44
Total Air Samples 30 6 27 7 37 18 14 108 31
Total Air Sampler Disp. 11 1 6 2 3 32 2 52 5
Sequential  Air Samples 11 24 35
Deposi t ion Sample 63 1 55 1 104 137 359 2
Water Sample 30 8 44 10 65 14 139 32 ,
Aluminum Collec tor 8 4 24 36
Vegetation (Sagebrush) 16 11 12 12 51
Soil Fractions 56 56 37 37 31 31 52 52 176 17 6
Balloon Wire Swipes 16* 14* 6* 36*
R . C . Q u a l . Control (Soil) 4 6 35 45
R.C .  Q u a l . Control (Solution) 20 20 M
TLW Qual .  Control (Lab. Blk) 23 14 23 H
Tracer Standardization (Sol. ) 13 13
Qualif ication Samples  (Soil 28 28

and Solubility)
M i s c .  (C ase l la ' san d 50^* ~50** ^ 5 0 * * ~  50** -vSO *v 50 ** -v50** -v50** -^200 v200**

Andersen's)

Total 578 213 410 170 644 217 656 198 119 14 2607 598
---- -
* Du pi icate  a n a ly s e s  performed
** Analyses  performed on samples  rece ived  from Eberllne Instr. Inc.  and Isotopes Inc. but not l is ted  
in the data tab le s  of  this report.



APPENDIX F 
EQUIPM ENT AND PLO T OF TY PICAL SPECTRUM
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