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I .  SUMNARY 

This document desc r ibes  the as-built construction and operating 
procedures fo r  a well-logging instrument capab le  o f  measuring t r i t ium 
i n  situ i n  a well or bore  h o l e  as small as 3-inch schedule 40 pipe.  

A companion document, “A  Des ign  Manual f o r  a Well-Logging Probe 
Capable of Fleasuring Tritium,” PNL-4069, should be referred t o  for 
all design information and drawings. T h i s  document contains s e c t i o n s  
describing changes made between t h e  des ign  and construction phases, 

the general configuration o f  t h e  instrument,  and step-by-step operat- 
i ng procedures. 

The instrument can sample a i r  or water and can purify t h e  sample 
from other r a d i o n u c l i d e s  or chemical contaminants. She instrument 
will operate satisfactorily i n  the presence o f  a moderate gamma-ray 

background and can measure t r i t i u m  concentrations as l o w  as 50 pCi/ml 
of water in norma? logging operations. 

11. DESIGN NOTES 

The final design f o r  t h e  well-logging probe capable of measuring 
tritium is only slightly modified from that proposed in PNt-4069 
(October  1981 ) . 

Modifications i nc lude the following: 

A. The cold t rap was redesigned, and now is a rectangular 
copper t a n k  w i t h  an i n t e r n a l  volume o f  33 cm3 (Figure 1 ) .  
The gas i n l e t  consists o f  1/8” diameter stainless steel 
tubing wrapped with Teflon tape for thermal  insulation 
inside 1/4” d iameter  copper t u b i n g  2-1/2” long. The copper 
tubing i s  soldered into t h e  cold t r a p  inlet. T h i s  design 
has successfully avoided b l o c k i n g  o f  t h e  a i r  inlet by 
frost. 

B. O f  t h e  available alternatives, t h e  reduction step was 

selected in which t h e  sample w a t e r  f rom the cold t r a p  i s  

passed over hot magnesium and converted t o  hydrogen gas. 
Each charg ing o f  t h e  furnace will process 10-12 samples. 
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111. 

C. 

D. 

Reduction o f  the water sample by passing over calcium 
h y d r i d e  i s  probably feasible b u t  has n o t  been tested. 

A tank of silica gel was inserted between the reducing 
furnace and t he  proportional counter to ensure t h a t  no 
water would get into the counter. 

The optimum gas mixture for proportional c o u n t i n g  o f  tritium 
in this instrument consists o f  300 mm pressure o f  hydrogen 
and 450 mm of P-10 count ing gas (90% argon, 10% methane). 

CONSTRUCTION 

The schematic arrangement o f  the  probe components, connections, 
and valves i s  shown in Figure 2. Several f e a t u r e s  are worthy o f  

note. 

The flow o f  gases through t he  system i s  accomplished by pressure 
differences and electrically operated solenoid valves.  

hose connecting the  instrument t o  a vacuum pump a t  t h e  surface allows 
various sec t ions  o f  t he  instrument t o  be evacuated by operation of 
t h e  appropr ia te solenoid valves. 
roughing pump are adequate f o r  all operational steps. 

A vacuum 

Vacuums readily achievable w i t h  a 

A pressure indicator w i t h  remote readout a t  t h e  surface is 
connected a t  three d i f f e r e n t  points so t h a t  t he  pressure can be 

measured for various sec t ions  of the instrument. 
operating procedures make use of these pressure measurements. 

Some parts o f  t he  

The interior o f  the canister can be evacuated, and the canister 
can be filled with nitrogen gas during operat ion as a s a f e t y  precaut ion.  

When the probe i s  submerged under water, t h e  i n t e r n a l  pressure may 

be increased as a precaution against water leakage into t he  canister. 

The hydrogen metering valve is set t o  deliver 4 ml of hydrogen 
gas per  m inu te  f r o m  a supply line a t  5 psig i n t o  the air inlet line 
which i s  a t  1 atmosphere. Carrier hydrogen is added d u r i n g  air 
sampling t o  ensure conversion o f  a l l  elemental tr.itium t o  water 
vapor by passage over a palladium catalyst. 
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The sample metering v a l v e  i s  s e t  t o  d e l i v e r  2 liters of gas 

per minute i n t o  the cold t r a p  f r o m  the a i r  sample line or nitrogen 
supply  a t  1 atmosphere, 
pressure drop across t h e  sample meter ing v a l v e  i s  f rom 760 mrn Hg t o  
about  200 mm Hg. 

With the vacuum pump a t  the surface, t h e  

The p h y s i c a l  layout o f  components i s  shown i n  F i g u r e  3 .  With 

t h e  probe i n  t h e  v e r t i c a l  opera t ing  p o s i t i o n  i n  a we l l ,  the sample 
i s  taken a t  t h e  lower end o f  t h e  probe. The t u b i n g  ports from t h e  
samplers are sealed w i t h  Swagelok f i t t i n g s  and T e f l o n  ferrules.  

The reduc ing  fu rnace  i s  placed a t  t h e  lower end o f  the c a n i s t e r  

SO t h a t  no e l e c t r i c a l  leads pass through t h a t  p o r t i o n  o f  t he  probe. 
The cold t r a p  i s  p laced as close as p o s s i b l e  t o  the  rediicing furnace. 
Tubing and v a l v e s  f r om valve #11 t o  the reduc ing  furnace, except 

for the c o l d  t rap,  are wrapped w i t h  h e a t i n g  tape. The s i l i c a  ge l  

tank i s  placed as c l o s e  as p o s s i b l e  t o  t h e  c o l d  t r a p ,  and t h e  pro-  
p o r t i o n a l  counter as close as possible t o  t h e  s i l i c a  ge l  tank.  A l l  
other components are arranged i n  a compact arrangement above the 
p r o p o r t i o n a l  counter.  

The c a n i s t e r  i s  made f r om 2-1/2-inch Schedule 10 s t a i n l e s s  
s t e e l  p ipe. 

by means o f  collars w i t h  O- r ing  seals. 
and t h e  lower canister s e c t i o n  prov ides  access t o  t h e  reduc ing  furnace. 

When needed, t h e  next  section can be removed for  access t o  the tank 

of s i l i c a  g e l .  

It i s  f a b r i c a t e d  i n  t h r e e  sections which a re  connected 

Removing t h e  sampler guard 

The assembled probe i s  3.91 m long. The "main line" components 

are shown i n  Figure 4, and t h e  complete assembly p r i o r  t o  i n s e r t i o n  
i n t o  the  c a n i s t e r  i s  shown i n  F igure  5. A l l  p a r t s  n o t  s p e c i f i c a l l y  
i d e n t i f i e d  i n  t h i s  document or  in PNL-4069 a re  gener ic  i n  na ture  
and may be replaced w i t h  any s i m i l a r  component. 

p a r t s  l i s t  i s  n o t  fu rn ished.  
Hence, a d e t a i l e d  
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I V  OPERATING PROCEDURES 

Caution: Before  lowering t he  instrument into a well less 
than 4- inches  i n  diameter, lower a dummy probe o f  
the  same dimensions into t h e  well t o  make sure t h a t  
there i s  adequate clearance. 

Note: Re fe r  to F i g u r e  2 in reviewing and u s i n g  these 
Opera t i ng  Procedures. 

A. Prepara t ion  for Sample Collection 

1. Connect electrical  supply. Make certain all valves are 
closed. Turn on pressure indicator. 

2. Connect hydrogen line t o  hydrogen source. Hydrogen source 
supply pressure s h o u l d  be 5 psig. 

3 .  Connect P-10 l ine  to P-10 source. P-10 source supply 
pressure should be 5 psig. 

4. Connect nitrogen l i n e  t o - n i t r o g e n  source. N i t r o g e n  source 
supply pressure should be 5 psig. 

5. Connect vacuum l ine  t o  vacuum source. 

6. Open valves 1, 2, 7, 6, and 5 and evacuate. 

7. Close va lves  1 and 7. 

8. Open hydrogen supply valve t o  f i l l  l i n e ,  
9. Close hydrogen supply va lve .  

Repeat s teps  6 through 9 two times. 10. 

11. Close valves 2, 6 ,  and 5. 

12. Open hydrogen supply va lve .  

13. Open valves 1 and 3 and evacuate. 

14. Close v a l v e  1 and open P-10 supply valve.  

15. Close valve 3. 

16. Open valves 21, 9 and 10 and evacuate.  
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17. Close valve 10. 

18. Open n i t r o g e n  supp ly  valve. 

19. Close v a l v e s  9 and 21. 

20. Open v a l v e  19 and evacuate. 

21. Close valve 19. 

22. Open v a l v e  16 and allow pressure t o  equilibrate a t  5 
p s i g .  

23. Close valve 16. 

Note: 

a. During operation equilibrate N2 pressure 
occasionally by opening valve 19 for a few 
seconds and repeating steps 21-23. 

b. Maintain positive c a n i s t e r  p r e s s u r e  which is 
dependent on depth when sampling under water. 

c. Changes in canister pressure as a function of 
depth can be monitored with t h e  Pressure 
Indicator by keeping a cons tan t  reference 
pressure i n  t h e  sample l i n e  {valves 17, 18, 
and 20 closed).  

24. Open valves 1 and 17 and evacuate. 

25. Set zero adjust on t h e  pressure indicator readout i n s t r u -  

ment 

Note: 

a, This set t ing must be rechecked frequently 
d u r i n g  opera t i on .  

b.  The Pressure I n d i c a t o r  must be calibrated 
according t o  the manufacturer 's  instructions. 
This shou ld  be done under normal opera t i ng  

conditions, and recalibration may be needed i f  
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27. 

28. 

29. 

30. 

31. 

32. 

33 .  

34 

35. 

36 

37 0 

38. 

Open coo 

Caution : 

t h e  internal canis ter  pressure has 

apprec i  a b l y  due t o  operation under 

changed 

water. 

i n g  water valve t o  cold t r a p .  

Never apply c u r r e n t  t o  t h e  thermoe ec t r ic  
devices wi thou t  cooling water f l o w i n g .  

Open valves 22, 4, 13, 12, 11, and 8 and evacuate.  

Close va lve 1. 

Open v a l v e  2. 

Close valve 2. 

Open va l ve  1 and evacuate. 

Repeat steps 28-30. 

Close v a l v e s  22, 4, 12, 11, 8, and 17. 

Open v a l v e  14 and evacuate. 

S e t  r e d u c i n g  fu rnace  temperature c o n t r o l l e r  t o  550' C. 

When furnace temperature reaches 550" C gradual l y  

increase t o  t h e  operating temperature o f  590' C. 

A d j u s t  heat ing  t ape  t o  120' C by c o n t r o l l i n g  w i t h  t h e  

Var i ac . 
Note: Temperature can be moni tored us ing  t h e  remote 

A d j u s t  cold t r a p  temperature controller t o  t h e  lowest 
temperature reached by  the cold t r a p .  

Caution: 

readout  thermometer. 

Flake c e r t a i n  cooling water i s  flowing. 

B. Air Sample C o l l e c t i o n  

1.  Close v a l v e  13. 

2. Open v a l v e s  7 and 1 5  for a f e w  seconds t o  purge t h e  
entrance l i n e s  and then close. 

3. Open valves 10, 12, 11, 8, and 18 and evacuate. 
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4. Close valve 10. 

5. Open v a l v e s  5, 6, and 15. 

Note: 

a. The normal sample collecting time i s  25 
minutes. The sample me te r ing  valve i s  set  t o  
deliver 2 liters per  minute o f  a i r .  

b.  Floni t o r  t he  pressure dur ing  col lect ing,  
a l t e r n a t i n g  between opening valve 18 and va lve  
20. A drop i n  pressure a t  va lve 18 ind ica tes  
t h a t  the a i r  inlet is blocked, probab ly  by t h e  
closing o f  t he  f l o a t  valve which will c l o s e  

the air i n l e t  i f  the  sampler has reached 
l i q u i d  water. A drop i n  pressure a t  va l ve  20 
w i t h  no decrease a t  v a l v e  18 i n d i c a t e s  some 
blockage a t  t h e  c o l d  t r a p .  Should f ros t  block 
the cold t r a p  i n l e t ,  relieve the blockage by 

warming t h e  cold t r a p  t o  a few degrees above 
0" C with a i r  flowing, then cool t h e  t r a p  and 
cont inue co l l ec t ing  sample. 

c. While t h e  a i r  i s  being drawn i n t o  t h e  sample 
i n l e t ,  the  i n s t r m e n t  should be lowered down 

t h e  well a t  a ra te  t h a t  d isp laces  approx i -  
mately 2 liters per minute o f  a i r ,  as f o l l o w s :  

Well Diameter 
( inches)  

3 

Rate 
(cm/mi n )  

50 

4 25 

10 16  
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6 .  

7. 

8. 
9. 

10. 

11 

1 2  

13 

14. 

15. 

16. 

1 7  

Close v a l v e s  15, 6 ,  5, and 18 t o  te rmina te  sample c o l -  
l e c t i o n .  

Open v a l v e  20 and evacuate. 

Close v a l v e s  8, 11, 1 2 ,  and 14. 
Open va lves  1 and 17 and evacuate. 

Close v a l v e  1 .  

Open v a l v e s  2 ,  20, and 1 2 .  

Close valve 20. 

Open valve 14 and evacuate. 

Close va lve  14. 

Open valve 20. 

Close valves 2 ,  17,  20, and 12. 

Go t o  Sec t i on  D. 

C. Water Sample Collection 

1. Open valves 20, 14, 1 2 ,  and f l  and evacuate. 

2. Close v a l v e s  11 and 14. 

3 .  Open valves 10, 9, and 21. and purge with nitrogen for 5 
minutes. 

4 .  Close v a l v e  10. 

5. Open valves 11 and 14 and col lect  sample for 25 minutes. 

6. Close valves 9 and 21 and evacuate. 

7 .  Close valves  1 1  and 14. 

8. Open valves 2 and 17. 

9. Close valves 12 ,  20, 17, and 2. 

0. Sample Reduct ion and Trans fer  i n t o  Counter 

1. Open valves 14 and 13 and evacuate. 

2. Open valves 17, 22, and 1 and evacuate. 
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3. Open valve 12 and evacuate. 

4. Close valves 1 and 14. 

Note: Check  t h a t  f u r n a c e  temperature i s  a t  590' C and 

t h a t  heating tape temperature i s  a t  120' C. 

5. Open v a l v e  4. 

6 .  Warm the cold t r a p  to evaporate t h e  sample. 
pressure and co ld  t r a p  temperature u n t i l  the pressure 
reaches 300 mrn Hg or t h e  co ld  t rap  temperature reaches 

Wonitor t h e  

l l o o  6 .  

7. When e i t h e r  o f  the condi t ions under 6 i s  reached close 
t h e  v a l v e s  4, 22, 13, and 12 i n  t h a t  order and d iscon t inue  

hea t ing  t h e  cold t r a p .  

Note: Record pressure r e a d i n g  i f  less than 300 mm Hg and 
add H2 gas by opening valve 22 and i n t e r m i t t e n t l y  
open ing  valve 2 until t h e  pressure reaches 300 mrn 
Hg. Then close v a l v e s  22 and 2. 

8. Open valve  1 and evacuate. 

9. Close v a l v e  1. 

10.  Open valve  3 to  fill l i n e  w i t h  P-10. 

11. Close valve 3. 

12.  Open v a l v e  22 and intermittently open and c lose v a l v e  3 

u n t i l  t h e  p r e s s u r e  reaches 750 mrn Hg. 

13. Close v a l v e s  3 ,  17, and 22. 

14. Open valves 14 and 13 and evacuate. 

1 5 .  Open v a l v e s  1 2 ,  11, 9, and 21 and p u r g e  w i t h  n i t r o g e n  f o r  

2 minutes.  

16. Close va lves  14, 13, 12, 11, 9, and 21. 
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E. Sample Counting 

t 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 
9. 

10 1 

Set h i g h  voltage and amplif 
cated values .  

With the t i m e r  p r e s e t  to 25 
scal er/counter. 

e r  gain s e t t i n g s  to the ind 

minutes, turn on t h e  

Note: While a sample i s  b e i n g  counted, t h e  n e x t  sample 
may be collected. 

When t h e  count i s  f i n i s h e d ,  record t h e  total number o f  
counts along with all other pertinent data regarding the 
sample. 

Turn o f f  t h e  high vol tage .  

Open valves 1, 17, and 22 and evacuate. 

Close valve 1. 

Open valve 2. 

Close valve 2. 

Open va lve  1 and evacuate. 

Close v a l v e s  1, 17, and 22. 

F. Background Counting 

Nate: The background should be determined under instrument 

1. 

2. 

3 .  

4.  

operating c o n d i t i o n s  and, therefore, should be measured 
at some convenient  time d u r i n g  the actual well-logging 
opera t i on .  

Open valves 1, 17, and 22 and evacuate. 

Close valve 1. 

Intermittently open and close v a l v e  2 until t h e  pressure 
reaches 300 mm Hg then close v a l v e  2. 

Intermittently open and close v a l v e  3 until t h e  pressure 
reaches 750 rnrn Hg then close valve 3, 

10 
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5 .  Close v a l v e  22. 

6. Count b a c k g r o u n d  as i n  sample counting procedure above. 

11 



APPENDIX  I 

RECHARGING THE REDUCING FURNACE 

The reducing f u r n a c e  must  be removed a f t e r  process ing 10-12 samples 

in order  t o  recharge i t  w i t h  magnesium chips. 
t h o r o u g h l y  cooled, remove the  sampler guard and t h e  sampl i n g  apparatus. 
Loosen t he  sampler l i n e s ,  which are sealed +into t h e  end o f  t h e  c a n i s t e r  
w i t h  T e f l o n  ferrules i n  d r i l l e d - o u t  Swagelok. f i t t i n g s .  
piece of t h e  canister t o  gain access t o  t h e  reducing furnace. 

After t h e  furnace i s  

Remove t h e  end 

Clean t h e  reducing furnace, and recharge i t  w i t h  a m i x t u r e  of about 
Plug both ends o f  the furnace 

P u t  a l i t t l e  powdered g r a p h i t e  on t h e  threads 
75% Mg chips and 25% pumice or l a v a  chips.  

w i t h  s t a i n l e s s  steel  wool. 

and c o n t a c t  surfaces o f  t h e  f i t t i n g s  dur ing  reassembly o f  t he  furnace. 

I t  i s  convenient  t o  have 2 or  3 replacement furnaces a l ready  charged 
so t h a t  a spent furnace can be q u i c k l y  rep laced and can be recharged a t  a 
more convenient t ime .  



APPENDIX I 1  

PERFORWANCE TESTS 

A prototype i ns t rumen t  has been cons t ruc ted ,  and i t s  performance 
Water  samples hav ing  known concent ra t ions  o f  tritium has been tested. 

were introduced i n t o  t h e  cold t rap  and were processed under normal operat- 
ing cond i t ions .  

The s e n s i t i v i t y  of t h e  instrument i s  about 50 p i c o c u r i e s  per milli- 
liter o f  water  sample, and t he  count rate o f  t h e  p r o p o r t i o n a l  counter has 
been shown to be linear over  t h e  range 50-800,000 pCi/ml. 



1 

L 

I- 
v) 

v) 
. 
t 

a3 
.- . 
7 

0 
0 
m 

A /  



. 
Y 

m - 
+. 



1 

I 

a 

r 

1 



5 n  
E E  = a J  

v) 
hv) o m  



4 



h 

.I 

I 

DISTRIBUTION 

PNL-4620 
UC-70 

No. of 
Copies 

! 

No. o f  
Copies 

OFFSITE 

A .  A. Churm 
DOE Chicago Paten t  Group 
9800 South C a s s  Avenue 
Argonne, I L  60439 

27 DOE Techn ica l  I n f o r m a t i o n  Center 

R. €:Cunningham 
O f f i c e  o f  Nuclear  Safety  M a t e r i a l s  

and Safeguards 
Room 562 
Nuclear  Regu la to ry  Commission 
7915 Eastern Avenue 
S i l v e r  Spr ings,  MD 20910 

2 D i v i s i o n  of Waste Management 
Nuclear Regu la to ry  Commission 
Washington, 0.C. 20555 
ATTN: J. 8. M a r t i n  

R. 0. S m i t h  

W .  E. Mott 
DOE D i v i s i o n  o f  Environmental  

Con t ro l  Technology 
Washington, D.C. 20545 

5 DOE O f f i c e  o f  Nuclear Waste 

Washington, D.C. 20545 
ATTN: G. Oertel, NE-320, GTN 

Man a genien t 

J. D. Dieckhoner, NE-321, GTN 

C. A. Heath, NE-330, GTN 
G. H. Daly 

D. 3. McGoff, NE-320, GTN 

S. A. Mann 
DO€ Chicago Operat ions and 

Region Off i c e  
Argonne, I L  60435 

J. C.  Bagby 
USGS Water Resources D i v i s i o n  
P.O. Box 2230 
Idaho F a l l s ,  Idaho 83401 

J .  0. Neff 
DOE Columbus Program 
505 K i n g  Avenue 
Columbus, OH 43201 

DOE Idaho Operations 
550 Second S t r e e t  

O f f  i c e  4 

Office 

Idaho Falls, ID 84301 
ATTN: J. P. Hamric 

J. B. W h i t s e t t  

DOE Oak Ridge  Operat ions 

P.O. Box E 
Oak Ridge,  TN 37830 
ATTN: S. W. Ahrends 

Oper a t  i on 

D. E. La rge  

DOE Savannah River Operations 
O f f i c e  

P.O. Box A 
Aiken, SC 29801 
ATTN: T. B. Hindman 

R. P. Whitfield 

DOE Albuquerque Operations 

P.O. Box 5400 
A1 buquerque, NM 871 85 
ATTN: R. Y. Lowrey 

A. L. Taboas 

O f f  i c e  

S. G. Harbinson 
DOE San Francisco Operations 

1333 Broadway 
Oakland, CA 94612 

O f f  i c e  

Environmental  P r o t e c t i o n  
Agency 

Tech no 1 og i c a 1 Assessment 
D i  v i  s i on (AW-559) 
O f f i c e  o f  R a d i a t i o n  Programs 
Washington, O.C. 20460 



a 
PNL-4620 
UC-70 

I 
c 

I 

1 

I 

c 

No. of  
Copies  

5 C. Menninga 
Dept. o f  Chemistry 
Calvin College 
Grand Rapids,  M I  49506 

2 Battelle Memorial I n s t i t u t e  
505 King Avenue 
Columbus, OH 43201 
ATTN: Beverly Rawles 

Research L i b r a r y  

EG&G Idaho 
P.O. Box 1625 
Idaho Falls, 113 83415 
ATTN: G. B. Lev in  

Robert W i 1 1 i ams 
Electric Power Research I n s t .  
3412 H i  1 lview Avenue 
Palo Alto, CA 94304 

6 Oak Ridge National Labora tory  
P.O. Box x 
Oak Ridge, TN 37830 
ATTN: Cent ra l  Research Library 

R. 8. F i t t s  
A .  L. L o t t s  
J .  E. Vath 
R .  S. Lowr ie  
L. J. Mezga 

William F .  Holcomb 
N a t i o n a l  I n s t i t u t e  of Health 
Radia t ion  Safety Branch 
B u i l d i n g  21 
Bethesda, MD 20205 

Allen M. Valentine 
Los Alarnos N a t i o n a l  Labora tory  

P.O. Box 1663 
Los Alamos, NM 87545 

MS-229 

A l l e n  J. Weiss 
Dept. of Nuclear Energy 
Brookhaven National Laboratory 
Upton, NY 11973 

No. of 
Cop i es 

2 Reynolds Electrical & 
Engineer ing 
P.O. Box 14400 
Las Vegas, NV 89114 
ATTN: Paul Dickman 

Gene Kendall 

Preston H. Hunter 
Ford, Bacon & D a v i s  
P.O. Box 8009 
Salt Lake City, Utah 84108 

ONSITE 

3 DOE Rich land Operations O f f i c e  

PFX Dunigan 
H. E. Ransom 
J. J. Schreiber 

2 Rockwell Hanf ord Operations 

J. H. Roecker 
D. D. Wodrich 

- Westinghouse Hanford Company 

A. G. B lasewi tz  

40 P a c i f i c  Northwest Labora tory  

R. L. Brodrinski (20) 
D. E. Cearlock 
T. D. Chikalla 
G. W. Gee 
W .  A. Glass 
T. L. Jones 
L. J. K i r b y  
M. R. K r e i t e r  
R. E. Nigh t inga le  
A. M. P l a t t  
J .  V.  Robinson 
J .  L. Swanson 
H. H. Van Tuyl  
N. A. Wognian 
Technical I n fo rma t ion  (5) 
P u b l i s h i n g  Coord ina t ion  ( 2 )  

Y 


	I SUMMARY
	I1 OESIGN NOTES
	A Cold Trap
	8 Reduction Process


	C Sample Drying
	0 Counting Gas Mixture
	111 CONSTRUCTION
	IV OPERATING PROCEDURES
	A Preparation for Sample Collection
	B Air Sample Collection
	C Water Sample Collection
	0 Sample Processing

	Sample Counting
	F Background Counting
	Close valve
	Open valves 2 20 and
	Close valves 2 17 20 and
	3 Open valves 10 9 and 21 and purge with nitrogen for
	4 Close valve
	9 Close valves 12 20 17 and




