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I .  INTRODUCTION 

R e c e n t  c h a n g e s  o f  p h i l o s o p h y  o n  t h e  s u b j e c t  o f  e n v i -  

r o n m e n t a l  c o n t r o l  a t  t h e  Rocky  F l a t s  p l a n t  have  l e d  t o  

c h a n g e s  i n  t h e  h a n d l i n g  o f  p r o c e s s  w a s t e .  I n  t h e  p a s t ,  

l e a k  d e t e c t i o n  i n  p i p e l i n e s  h a s  b e e n  e x t r e m e l y  d i f f i -  

c u l t  o r  i n a c c u r a t e ,  d e l a y i n g  n e c e s s a r y  r e p a i r s .  I n  

c o n j u n c t i o n  w i t h  t h e  c o n s t r u c t i o n  o f  a new aqweous 

w a s t e  t r e a t m e n t  p l a n t  ( B u i l d i n g  374), a new p r o c e s s  

w a s t e  l i n e  has b e e n  i n s t a l l e d  w h i c h  i s  d o u b l y - c o n -  

t a i n e d ,  p r o v i d i n g  a s e c o n d a r y  b a r r i e r  t o  c o n t a i n  l e a k s .  

T h i s  new s y s t e m  i s  a l s o  c o m p l e t e l y  i n s p e c t a b l e .  

I 

R a t h e r  t h a n  s i m p l y  a b a n d o n i n g  t h e  o l d  l i n e s ,  i t  becomes 

n e c e s s a r y  t o  c o n c e r n  o u r s e l v e s  w i t h  t h e  c o n d i t i o n  o f  

t h e  o r i g i n a l  p r o c e s s  w a s t e  c o l l e c t i o n  s y s t e m .  These  

l i n e s  a r e  n o t  o n l y  u n i n s p e c t a b l e ,  b u t  have  been i n  

h e a v y  u s e ,  i n  p a r t ,  f o r  2 5  y e a r s  a n d  have  r e q u i r e d  

numerous  r e p a i r s  and  m o d i f i c a t i o n s  i n  t h a t  t i m e .  I t  i s  

p o s s i b l e  t h a t  some p o r t i o n s  o f  t h e s e  l i n e s  m a y  p r e s e n t  

a r e s i d u a l  h a z a r d  a f t e r  b e i n g  p l a c e d  i n  i d l e  s t a t u s .  

V a r y i n g  c o n d i t i o n s  may r e q u i r e  m o r e  e x t e n s i v e  a c t i o n s  

t h a n . s i m p l y  f l u s h i n g  and  s e a l i n g  t h e  l i n e s .  I n  t h e  

e x t r e m e ,  f i l l i n g  o r  c o m p l e t e  r e m o v a l  may be  n e c e s s a r y .  

I n  r e s p o n s e  t o  a r e q u e s t  made b y  J .  A .  W a t t ,  E R D A - R F A O ,  

i n  t h e  f a l l  o f  1 9 7 5 ,  an o u t l i n e  was i n i t i a t e d  by  

B .  L .  K e l c h n e r  o f  Waste P r o c e s s i n g  t o  d e f i n e  t h e  d a t a  

needed  t o  a n a l y z e  t h e  p r o b l e m .  

The f o l l o w i n g  e n g i n e e r i n g  s t u d y  i s  a c o l l e c t i o n  o f  

i n f o r m a t i o n  c o n c e r n i n g  t h e  e x i s t i n g  p r o c e s s  w a s t e  

c o l l e c t i o n  s y s t e m  w h i c h  w i l l  be r e m o v e d  f r o m  s e r v i c e  

and u l t i m a t e l y  abandoned  when t h e  new w a s t e  t r e a t m e n t  

f a c i l i t y  i s  o p e r a t i v e .  I n  o r d e r  t o  a s s i s t  i n  m a k i n g  a 
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judgement  c o n c e r n i n g  t h e  d i s p o s i t i o n  of t h e s e  l i n e s ,  
d a t a  h a s  been t a b u l a t e d  t h a t  i n c l u d e s :  l i n e  s i z e s ,  
l o c a t i o n ,  a g e ,  m a t e r i a l s  o f  c o n s t r u c t i o n ,  o p e r a t i n g  
d a t a ,  a n d  unusua l  o p e r a t i n g  i n c i d e n t s .  To supp lemen t  
t h e  c r i t e r i a  c o n c e r n i n g  p o s s i b l e  env i ronmen ta l  h a z a r d s ,  
s o i l  samples  were t a k e n  and a n a l y z e d  i n  a r e a s  o f  k n o w n  
l e a k s  and r e p a i r s .  The f i n a l  s t e p  i n  t h e  s t u d y  was a 
l i b r a r y  s e a r c h  f o r  iiew developments  i n  t h e  a r e a  of p i p e  
c l e a n i n g .  Th i s  s t u d y  i n c l u d e s  l i n e s  b u r i e d  in  t h e  
f i e l d  a n d  was t e  c o l l e c t i o n  t a n k s ,  bo th  i n s i d e  and o u t  
o f  t h e  b u i l d i n g s .  
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The  p u r p o s e  o f  t h i s  s t u d y  was t o  g a t h e r  p e r t i n e n t  d a t a  

f o r  u s e  b y  q u a l i f i e d  c o n s u l t a n t s  r a t h e r  t h a n  t o  s t a t e  

c o n c l u s i v e l y  t h e  f i n a l  d i s p o s i t i o n  o f  t h e s e  l i n e s .  

H o w e v e r ,  a f e w  g e n e r a l  o b s e r v a t i o n s  a r e  t h e  n a t u r a l  

c o n s e q u e n c e  o f  a n y  e x p o s u r e  t o  a n a l y t i c a l  d a t a .  A s  t h e  

s t u d y  p r o g r e s s e d ,  some c o n c l u s i o n s  became o b v i o u s  w h i c h  

m i g h t  b e  h e l p f u l  i n  m i n i m i z i n g  t h e  c o m p l e x i t y  o f  t h e  

p r o b l e m .  

One m a j o r ' f a c t o r  i n  c o n s i d e r i n g  a b a n d o n m e n t  o f  a n y  o f  

t h e  l i n e s  i s  t h a t  s e v e r a l  t i m e s  i n  t h e  p a s t ,  l e a k s  h a v e  

b e e n  c a u s e d  b y  . e q u i p m e n t  a c c i d e n t a l l y  b r e a k i n g  i n t o  a 

l i n e .  I t  i s  l i k e l y  t h a t ,  o n c e  t h e  l i n e s  a r e  n o  l o n g e r  

i n  u s e ,  c o n s c i o u s n e s s  o f  t h e i r  e x i s t e n c e  w i l l  b e c o m e  

i n c r e a s i n g l y  o b s c u r e .  F i l l i n g  o f  t h e s e  a b a n d o n e d  1 i n e s  

w i t h  some i n e r t  m a t e r i a l  w o u l d  c o n f i n e  c o n t a m i n a n t s  i f  

f u t u r e  c o n s t r u c t i o n  a c t i v i t i e s  s h o u l d  damage t h e  1 i n e s .  

One e x a m p l e  w h e r e  r e m o v a l  w o u l d  b e  b o t h  p r a c t i c a l  a n d  

d e s i r a b l e  i s  t h e  o l d  s a r a n - l i n e d  p i p e  t h a n  r u n s  b e t w e e n  

8 8 1  a n d  7 0 7 .  T h e  l i n e  was i n s t a l l e d  i n  1 9 5 2  a n d  h a s  

h a d  h e a v y  u s a g e  a n d  n u m e r o u s  r e p a i r s  s i n c e  t h a t  t i m e .  

S i n c e  t h e  l i n e  i s  d o u b l y - c o n t a i n e d ,  r e m o v a l  o f  t h e  

3 "  i n n e r  s a r a n - l i n e d  s t e e l  p i p e  c o u l d  be  a c c o m p l i s h e d  

w i t h o u t  e x c a v a t i o n  b y  p u l l i n g  t h e  l i n e  t h r o u g h  t h e  

1 0 "  v i t r i f i e d  c l a y  p i p e  c a s i n g .  W a s t e  t r e a t m e n t  p e r s o n -  

n e l ,  u n d e r  t h e  d i r e c t i o n  o f  M .  E .  Maas h a v e  a l r e a d y  

s u c c e s s f u l l y  r e m o v e d  1 2 0 '  o f  t h e  l i n e  i n  t h i s  m a n n e r .  

B e c a u s e  t h e  l i n e  w a s ,  a t  t h a t  t i m e ,  t h e  o n l y  m e a n s  o f  

t r a n s f e r r i n g  p r o c e s s  w a s t e  f r o m  t h e  s o u t h  s i d e  o f  t h e  

p l a n t  t o  7 7 4 ,  n o  a t t e m p t  was made t o  r e m o v e  t h e  l o n g e r  

p i e c e s  o f  l i n e .  S i n c e  t h e  l i n e  was a b a n d o n e d  i n  1 9 7 5 ,  

t h i s  m e t h o d  w o u l d  be  a n  e c o n o m i c a l ,  e x p e d i e n t  w a y  t o  

e l i m i n a t e  o n e  a r e a  o f  c o n c e r n .  

1 1 - 1  
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A n  a r e a  where a s t r o n g  argument  c o u l d  be made f o r  
abandonment i n - p l a c e  i s  t h e  l i n e  r u n n i n g  e a s t - w e s t  
between 4 4 4  a n d  883. Although t h e  l i n e  i s  o l d  and p i p e  
m a t e r i a l  i s  c a s t  i r o n ,  i t  has c a r r i e d  o n l y  very  smal l  
amounts o f  d e p l e t e d  u r a n i u m  a n d  n i t r a t e s .  A s o i l  
sample a t  t h e  l o c a t i o n  of  t h e  o n l y  k n o w n  b reak  i n  t h e  
l i n e  was found t o  c o n t a i n  6 2  ppm NO3. 
nea r  background l e v e l  a t  t h i s  same l o c a t i o n .  

P lu tonium 239 i s  

So i l  samples  were o b t a i n e d  from a r e a s  known t o  be contam- 
i n a t e d  a s  a r e s u l t  of l e a k s .  The s o i l  sample  r e s u l t s  
i n d i c a t e  t h a t  p i p e l i n e  removal would no t  r e q u i r e  removal 
of s u r r o u n d i n g  s o i l .  Assuming t h a t  t h e s e  s o i l  sample 
r e s u l t s  a r e  t y p i c a l ,  t h e y  d o  n o t  by t h e m s e l v e s  c o n s t i t u t e  
a b a s i s  f o r  removal o f  t h e  l i n e s .  I t  s h o u l d  be no ted  
t h a t  t h e  samples  t aken  from t h e  700 Area ( s a m p l e s  4 - 9 )  
a r e  above p lu tonium background l e v e l  which i s  a p p r o x i -  
ma te ly  0 . 0 3  d / m / g .  The t w o  t a k e n  i n  t h e  s o u t h  p a r t  o f  

t h e  p l a n t  ( s amples  1 - 2 )  a r e  c l o s e r  t o  background.  A n  
expanded s o i l  sampling program would d e f i n e  , t h e  b o u n -  
d a r i e s  w i t h i n  which c o n t a m i n a t i o n  l e v e l s  a r e  h i g h e r  
t h a n  normal .  * 

Although t h e r e  a r e  no e s t a b l i s h e d  l e v e l s  f o r  n i t r a t e s  
in s o i l ,  t h e  sample r e s u l t s  a r e  n o t  h i g h .  They d o  
v e r i f y  t h a t  t h e r e  h a s  been l e a k a g e . *  

* E v a l u a t i o n  o f  t h e  s o i l  sample a n a l y s i s  was made w i t h  t h e  
h e l p  a n d  d i r e c t i o n  o f  Merlyn R .  B o s s  a n d  Daryl D .  Hornbacher  
o f  Heal th  a n d  Environmental  S c i e n c e .  
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D i s p o s i t i o n  o f  l i n e s  i n  t h e  700 A r e a  w i l l  r e q u i r e  

c a r e f u l  c o n s i d e r a t i o n .  D e c i s i o n s  s h o u l d  be  made o n  a 

c a s e  b y  c a s e  b a s i s .  A f t e r  t h e  p r o c e s s  w a s t e  l i n e s  a r e  

no l o n g e r  i n  use ,  s a m p l e s  t a k e n  f r o m  t h e  i n s i d e  o f  t h e  

l i n e s  w o u l d  be v e r y  h e l p f u l  i n  g a u g i n g  a n y  r e s i d u a l  

h a z a r d s .  The d e s c r i p t i o n  o f  t h e s e  l i n e s  c o n t a i n e d  i n  

t h e  p r o c e s s  w a s t e  l i n e s  s e c t i o n  o f  t h i s  r e p o r t  a n d  t h e  

p r o c e s s  w a s t e  summary s h o u l d  b e  h e l p f u l  i n  d e t e r m i n i n g  

t h e  c o n d i t i o n  o f  t h e s e  l i n e s .  

1 1 - 3  



111.  PROCESS WASTE STREAMS I .  

T h e s e  s t r e a m s  o r i g i n a t e  f rom p r o d u c t i o n  and r e s e a r c h  
a c t i v i t i e s  and l a b o r a t o r y ,  l a u n d r y ,  d e c o n t a m i n a t i o n ,  
a n d  j a n i t o r i a l  o p e r a t i o n s .  Aqueous c h e m i c a l  and r a d i o -  
a c t i v e  w a s t e  a r e  g e n e r a t e d  i n  B u i l d i n g s  1 2 3 ,  4 4 4 ,  7 0 7 ,  
7 7 1 ,  7 7 6 ,  7 7 9 ,  8 6 5 ,  881, 8 8 3 ,  and 8 8 9 .  Each t a n k  o f  
w a s t e  i s  sampled  b e f o r e  s h i p m e n t  a n d ,  d e p e n d i n g  on t h e  
l e v e l  o f  r a d i o a c t i v i t y  a n d  c h e m i c a l  c o m p o s i t i o n ,  c a n  be 
r o u t e d  t o  B u i l d i n g  774 f o r  t r e a t m e n t . ,  Pond B - 2  on S o u t h  
Wal-nut C r e e k ,  o r  t h e  s o l a r  e v a p o r a t i o n  p o n d s ,  F a c i l i t y  2 0 7 .  
Average  volume and l e v e l  o f  c o n t a m i n a t i o n  have  v a r i e d  
o v e r  t h e  y e a r s  a s  v a r i o u s  b u i l d i n g  o p e r a t i o n s  have been 
c h a n g e d .  Usage ,  i n  g e n e r a l ,  h a s  been  h i g h  and b o t h  
l i n e s  and t a n k s  n o r m a l l y  c o n t a i n  l i q u i d s .  Monthly 
a v e r a g e s  c o v e r i n g  a l l  y e a r s  t h e  p l a n t  h a s  been  i n  
o p e r a t i o n  a r e  l i s t e d  i n  Appendix 2 f o r  e a c h  b u i l d i n g .  

I 
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I V .  P R O C E S S  W A S T E  H O L D - I N G  T A N K S  

To be c o n s i s t e n t  . w i t h  t h e  c u r r e n t  p h i l o s o p h y  o n  e n v i r o n -  
mental  p r o t e c t i o n  a t  t h e  Rocky F l a t s  ' p l a n t ,  p r o c e s s  
was te  h o l d i n g  t a n k s  must be made d o u b l e - c o n t a i n e d  a n d  i 

.' i n s p e c t a b l e .  Some have a l r e a d y  been mod i f i ed  by p l a c i n g  
a -new t a n k  i n s i d e  t h e  o l d  one.  O t h e r s  a r e  under  a u t h o r i -  
za ' t i on  a s  p a r t  o f  c o n s t r u c t i o n  p r o j e c t s  t o  'be .made 
doubly  c o n t a i n e d .  I 

I n  1 9 7 1 ,  s e v e r a l  s a m p l e . w e l l s  were d r i l l e d  a r o u n d  t h e  
b u r i e d  t a n k s  s o  t h a t  t h e y  cou ld  be r e g u l a r l y  mon i to red  

. f o r  r e l e a s e s  t o  t h e  env i ronmen t .  Twice a y e a r ,  l i q u i d  
samples  a r e  t aken  f r o m  t h e  sample w e l l s  a n d  t hey  a r e  
ana lyzed  f o r  p l u t o n i u m ,  amer ic ium,  u r a n i u m ,  a n d  n i t r a t e s  
by t h e  H e a l t h  and Environmental  S c i e n c e  L a b o r a t o r i e s .  

, 

1 

i 

I n  a s s e s s i n g  a n y  p o t e n t i a l  env i ronmen ta l  h a z a r d ,  Appendix 2 
w i l l  be h e l p f u l .  The h i g h e s t  l e v e l  o f  c o n t a m i n a t i o n  
a n d  usage  h i s t o r y  o f  each  b u i l d i n g ' s  p r o c e s s  w a s t e  i s  

l i s t e d .  Th i s  i s ,  of c o u r s e ,  t h e  same w a s t e  t h a t  has  
been c a r r i e d  by t h e  p r o c e s s  was te  l i n e s .  T a n k  m a t e r i a l ,  
c a p a c i t y  a n d  age  a r e  t a b u l a t e d  i n  t h e  t a b l e  i n c l u d e d  i n  
t h i s  s e c t i o n  o f  t h e  s t u d y .  

I I V - 1  
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Bldg. 
889 

'. 

776 

7 71 
707 

865 

779 

444 

122 

887 

88 1 

559 

883 

88 6 

Location, Depth Name/No. 
I n  p i t  W o f  bldg. ,  15' deep /2 

A&B/2 N o f  776 ( N  37080 E 20911.5), 
26' C&D/2 

A80/2 N of N E  corner o f  b l d g . ,  18'  

2 E ",-.I s ide  o f  707 ( N  37080 E 20911), 
LU 

located on the f i r s t  l e v e l ,  
Column C-4, 15 '  

basement l e v e l ,  Column C-5. 10' 

basement l e v e l ,  Col. F, E-6, 7 

SE o f  bldg. ,  underground 

lower level  

Room 1 1 4 A  

in holding p i t  SE o f  bldg. 

basement - Room 1 

18 f e e t  U o f  b l d g .  

2 

1 A81 B/2 
2A&2B/2 

T2-T3/2 
2 

1 

7 

4 

1 &2/2 

3/ 1 

2 
2 
1 

1 

PROCESS HASTE HOLDING TANKS 

- N I ( 2 )  
X 

X 
X 

X 

X 

X 
X 

X 
X 

X 

Capacity 
i g a l l o n s )  

1.000 

22,500 
4,500 

20,000 
3,000 

. 3,000 

8,000 
1,000 

3,500 
500 

800 

2,700 

250 

1,800 

500 

1,000 
1,000 

7 50 

3 00 

? ' I . ?  

Dimensions 
( f e e t )  

5x7x4.25 

25x1 5x1 0 
5x1 5x1 0 

22x1 5.5x7.5 

22x9x7.5 
5x9x7.5 

7.5x12.5 

7x9 

3 . 5 ~ 8  

Age 
Material (years )  
concrete  with 
ca rbol ene 
l i n i n g  
concrete  
concrete  
concrete  
f i berg1 ass 

concrete  

concrete  
concrete  

s t e e l  
concrete  with 
f l o o r  drain 
s t a i n l e s s  
s t e e l  
s ta in1  ess  
s t e e l  
s t a i n l e s s  
s t e e l  
s t a i n l e s s  
s t e e l  
s t a  i nl e s s  
s t e e l  
welded s t e e l  
welded s t e e l  
welded s t a i n -  
l e s s  s t e e l  
s t e e l  

10 

20 

23 
2 

6 

11 
11  

23 
23 

23 

23 

23 

10 

10 

10 

No./Mo. (1 1 
3 i n  6 mos. 

5 

2 
5 

6 

1 

17 

7 

7 

2 

3 

.. 

N0te.s 
t o  be made double 
contained under 
A u t h .  385050 

- 

placed ins ide  old 
concre te  tanks 
t o  be double con- 
tained, A u t h .  
385050 
t o  be double con- 
ta ined ,  A u t h .  
375030 
t o  be made double 
contained,  A u t h .  
385050 

2 f o r  c a u s t i c s  
2 f o r  HN03 h Be 

aboveground, t rans-  
ported by por tab le  
tanks 

- - ...... - .... ......... __ - T _ _ ~ _ _  .... 
.- 
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1 

V .  P O N D S  

L o w - l e v e l  w a s t e  f r o m  t h e  b u i l d i n g s  a n d  f i l t r a t e  f r o m  

t h e  B u i l d i n g  7 7 4  s e c o n d  s t a g e  o p e r a t i o n s  a r e  s e n t  

e i t h e r  t o  t h e  s o l a r  e v a p o r a t i o n  p o n d s ,  2 0 7 - A ,  B ,  C o r  

d i s c h a r g e d  o f f - s i t e  t o  P o n d  B - 2  o n  So,u th  W a l n u t  C r e e k .  

I n  t h e  P r o c e s s  W a s t e  Summary,  A p p e n d i x  2 ,  2 0 7 - A ,  6 a r e  

r e f e r r e d  t o  a s  2-A a n d  2 - 8 ,  r e s p e c t i v e l y .  T h e s e  w e r e  

t h e  o r i g i n a l  t e r m s  u s e d  t o  i d e n t i f y  t h e s e  p o n d s .  

O f - t h e  p o n d s  o n  S o u t h  W a l n u t  C r e e k ,  o n l y  o n e  i s  u s e d  

f o r  p r o c e s s  w a s t e .  

P o n d  ( l a t e r  c a l l e d  P o n d  3 ) .  I t  i s  now P o n d  6 - 2 .  
I t  was p r e v i o u s l y  t h e  B u i l d i n g  9 9 5  

S o l a r  Evaporat ion Ponds 

207-A 

207-C 

207 B-1 

6-2 

B-3 

*Depths v a r y  

S. Walnut Creek Ponds 

8-2 

B- 1 
B - 3  

B - 4  

Dimensions ( f t )  

521 x 250 

248 x 16.8 

*250 x 181 

*250 x ',181 

*250 x 181 

Type of Waste 

Laundry Waste 

S a n i t a r y  Waste 

S a n i t a r y  Waste 

S a n i t a r y  Waste 

Capaci ty  ( g a l )  

Opera t iona l  - 5,112,000 
Over f low - 6,155,000 

Opera t iona l  - 1,286,000 
Over f low - 1,673,000 

Opera t iona l  - 1,583,000 
Over f low - 2,188,000 

Opera t iona l  - 1,705,000 
Over f low - 2,310,000 

Opera t iona l  - 1,710,000 
Overf low - 2,315,000 

Capaci ty  ( q a l  ) 

0 .8  x 10 

1.9 x l o 6  

0 .9  x l o 6  

6 

6 0 . 6  x 10 

v - 1  
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V I .  PROCESS WASTE L I N E S  

. . . . .  . . . . . . . . . . .  i 
....... .~... . . . .  
: . . . . . . . . .  ..... 
.... ,- ....... .- . ........ . . .  . . . . . .  
... . . . .  .. , 

The p r o c e s s  w a s t e  l i n e s  p r e s e n t l y  i n  u s e  v a r y  g r e a t l y  

i n  age,  m a t e r i a l  a n d  u s a g e  h i s t o r y .  C o n s e q u e n t l y ,  a n y  

d e c i s i o n  c o n c e r n i n g  t h e i r  u l t i m a t e  d i s p o s a l  w i l l  v a r y  

f r o m  l i n e  t o  l i n e .  

I n  g e n e r a l ,  t h e  s y s t e m  i s  g r a v i t y - f l o w  a n d ' v e n t e d  s o  

t h e  l i n e s  h a v e  n o t  b e e n  s u b j e c t  t o  a n y  p r e s s u r e .  The 

l i n e  c o m i n g  f r o m  B u i l d i n g  4 4 4  t o  B u i l d i n g  883  i s  pumped 

b u t  i s  e s s e n t i a l l y  a t  a t m o s p h e r i c  p r e s s u r e  d u e  t o  i t s  

l a r g e  4 "  d i a m e t e r  a n d  t h e  l o w  v o l u m e  o f  w a s t e  c a r r i e d  

f r o m  t h i s  a r e a .  The l i n e  c o m i n g  f r o m  881  n o r t h  t o  8 8 3  

i s  a l s o  pumped b u t  p r e s s u r e  s h o u l d  n o t  e x c e e d  a b o u t  

1 0  p s i . '  

T h e  o n l y  t h e r m a l l y  h o t  w a s t e  c o m i n g  t h r o u g h  t h e  l i n e s  

h a s  been  s t e a m  c o n d e n s a t e  f r o m  B u i l d i n g  8 8 1 .  A l t h o u g h  

t h e  t e m p e r a t u r e  s h o u l d  . n o t  h a v e  a f f e c t e d  t h e  s a r a n -  

l i n e d  s t e e l  u s e d  i n  t h i s  l i n e ,  t h e  s t e a m  c o n d e n s a t e  i s  

b e l i e v e d  t o  be  t h e  p r o b a b l e  c a u s e  o f  n u m e r o u s  l e a k s  a t  

t h e  45" e l b o w s  o f  t h e  l i n e s .  The s t e a m  c a u s e d  e x p a n s i o n  

i n  t h e  f l a n g e s  w h i c h  a l l o w e d  a c i d s  i n  t h e  w a s t e  t o  

c o r r o d e  t h e  o u t e r  m i l d  s t e e l .  ( F o r  m o r e  i n f o r m a t i o n ,  

s e e  A p p e n d i x  1 - A  2 . )  

The  f o l l o w i n g  t a b l e  i s  a c o l l e c t i o n  o f  d a t a  c o n c e r n i n g  

t h e  p r o c e s s  w a s t e  l i n e s  w h i c h  w i l l  b e  s u p e r s e d e d  b y  t h e  

new,  d o u b l e - c o n t a i n e d  s y s t e m .  L i n e  s i z e s ,  l e n g t h ,  a g e ,  

a n d  m a t e r i a l s  o f  c o n s t r u c t i o n  h a v e  b e e n  t a b u l a t e d .  The 

o p e r a t i n g  d a t a  and l e a k  i n f o r m a t i o n  a r e  c o n t a i n e d  i n  

t h e  a p p e n d i c e s .  The l a s t  c o l u m n  o f  t h e  t a b l e  r e f e r s  t o  

t h e  a p p e n d i x  w h i c h  c o n t a i n s  i n f o r m a t i o n  p e r t i n e n t  t o  

e a c h  l i n e .  

i 
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General L o c a t i o n  P ipe  M a t e r i a l  
See Appendix 4 - h g .  15507-1 

400 Area, 
e x i t s  S s i d e  o f  123; ends a t  

E18623.5 
begins E18623.5; e n t e r s  441 a t  

N36081.8 
beg ins  441 tank ;  connects 441, 444 & 

883 

po lye thy lene  i n  s t e e l  

v i t r i f i e d  c l a y  

c a s t  i r o n  

(N36056) 

800 Area 
connects 881 t o  v a l v e  p i t  w o f  884 

connects 883 t o  v a l v e  p i t  W o f  884 
e x i t s  S s i d e  o f  881; connects 81 8 

e x i t s  S s i d e  o f  881; connects 81 & 

e x i t s  S s i d e  o f  881; connects 81 & 

(N36232 E20560) 

89 

89 

89 
connects 865, 889 t o  N36191; 

E20560 

Main n o r t h - s o u t h  l i n e  (E20560) 

begins va l ve  p i t  W o f  884; t o  j u s t  

N o f  Cen t ra l  t o  v a l v e  p i t  W o f  707 

N o f  Cen t ra l  t o  v a l v e  p i t  W o f  707 

begins va l ve  p i tW o f  707; ends N707 

N o f  Cen t ra l  Avenue 

.(N36910) 

(N26910) 

(E21058) 

d iagona l  (N36910 E20560 t o  N37370 
E21058) then N t o  N36581 E21058 

s t e e l  

s t e e l  
s t a i n l e s s  s t e e l  

s t a i n l e s s  s t e e l  

s t a i n l e s s  s t e e l  

s t a i n l e s s  s t e e l  

new FG i n s i d e  o l d  VCP 

3" s a r a n - l i n e d  s t e e l  i n  
10" VCP 

3"  r i b b e d  hose i n  4" FG 
r e i n f o r c e d  epoxy 

s t a i n l e s s  s t e e l  

3 "  sa ran - l i ned  s t e e l  i n  
10" VCP 

OUTSIDE PROCESS WASTE PIPES 

T o t a l  P ipe  d i a  
( i nches  j . Feet 

3 i n s i d e  4 120 

4 162 

4 1,193 

. .  
3 865 

3 504 
2 78 

3 140 

4 158 

3 550 

3 i n s i d e  10 165 

573 

523 

3 878 

942 

Y e a r .  
I n s t a l  1 ed 

1968 

1952 

1952 

1957 

1957 
1952 

1952 

1952 

1968 

FG 1975 
VCP 1952 

1952 

1975 

1968 

1952 

Usage, Leaks, and Repa.irs 

see Appendix 2; b ldg .  123 

see Appendix 2; Bldg. 123 

see Appendix 2; Bldgs. 123, 

see Appendlx I A ,  111, & I V  
441. 8 444; 

see Appendix 2; Bldg. 881 

see Appendix 2; Bldg. 883 
see Appendix 4; Dwg. 15507-1 

and Appendix 2 Bldg. 881 
D e t a i l  1 

see Appendix 2; B ldg .  865 8 889 
see Appendix 4 Dwg. 15507-1 

see Appendix 2; B ldgs .  881, 

see 123 Appendix IA-1  

see Appendix IA-1  

D e t a i l  2 

865. 889, 883, 441, 444, & 

see Appendix 2; B ldgs .  123, 
444, 559, 707. 865, 889, 
881 , & 883 

see Appendix 2; B ldgs .  441, 
444, 123, 881 , 883 (aban- 
doned 1968),  and see 
Appendix IA ,  I 1  

. .. . ...... 

.. . 

. .  

.. . . ...: 8 . :  . 



General L o c a t i o n  P ipe  M a t e r i a l  
559 Area 

e x i t s  E s i d e  o f  561 (N37072); con- p o l y v i n y l  c h l o r i d e  
n e c t s  t o  ma in  l l n e  (E20560) 

e x i t s  SE s i d e  o f  559 (N37124 E20370) 
en te rs  NE 559 (N37216 E20406) 

e x i t s  5 o f  559 (E20278); e n t e r s  W o f  
561 (N37071.5) 

See Appendix 4 Dwg. 15507-2 
700 Area 

g l a s s  

r i g i d  t e f l o n  

14 707 (N37292 E21058) t o  N 777 s t a i n l e s s  s t e e l  
( ~ 3 7 6 8 1  E20990) 

N 777 t o  Bldg. 774 ( e n t e r s  W s i d e  a,t s t a i n l e s s  s t e e l  
N38025) 

E 707 (N37132) t o  N 707 (N37284) 
e x i t s  f 4  771 (E20588) t o  771 tanks  

771 tanks  t o  reducer  N o f  774 

reducer  I4 o f  774 t o  v a l v e  p i t  N o f  

(N38207) 

tank  207 (N37820) 
See Appendix 4 Owg. 15507-2 
700 Area 

774 t o  It37931 E21077 

N37931 E21077 t o  v a l v e  p i t  N o f  

tunne l  between 771 & 774 

e x i t s  tr 776 (E20769.5) t o  776 tanks  
776 tanks  t o  Ponds (N37715.3) 
776 tanks  t o  v a l v e  p i t  N o f  207 

(N37820) 
e x i t s  W s i d e  779 (N37552) t o  v a l v e  

p i t  N 77 (N37715 E21056) 
779 t o  v a l v e  p i t  N o f  777 
W 771 (N3791) t o  771 tanks  (N38207) 
l i n e s  around tank  207 

tank  207 

s t a i n l e s s  s t e e l  
c a s t  i r o n  

c a s t  i r o n  

s t a i n l e s s  s t e e l  

s t a i n l e s s  s t e e l  

s t a i n l e s s  s t e e l  

p l a s t i c  hoses 

c a s t  i r o n  
s t e e l  
s t a i n l e s s  s t e e l  

s t a i n l e s s  s t e e l  

s t a i n l e s s  s t e e l  
f i berg1 ass 
s t e e l  
v i t r i f i e d  c l a y  p ipe  
v i t r i F i P r l  rli+,>/ * i -n  

OUTSIDE PROCESS WASTE .PIPES (con t inued)  

P ipe  d i a  
[ i nches  j 

3 

4 

2 314 

two 3" p ipes  

two 3" p i p e s  

t h r e e  1 " p i  pes 
two 2" p i p e s  

6 
3 
3 

3 

3 
10  

3 
4 
h 

T o t a l  
Feet 

170 

135 

150 

455 

336 

186 
85 

180 

51 6 

185 

111 

72 
1,055 

402 

164 

44 
395 
230 
153 ... 

, 

Year 
I n s t a l l e d  

1968 

1968 

1968 

1968' 

1952 

1968 
1966 

1966 

1972 

1968 

1972 

1957 
1957 
1957 

-, 1957 

1957 
1969 
1965 
1952 
13h6 

Usage, Leaks, and Repa i rs  

see Appendlx 2; Bldg. 559 

see Appendix 2;  Bldg .  559 

see Appendix 2; Bldg. 559 

see Appendix 2; Bldgs .  123, 
444, 559, 707, 865, 883, 
889, & 881 

see Appendix 2 a l l  b ldgs .  ex- 
c e p t  771 

see Appendix 2; Bldg. 707 
see Appendix 2; Bldg. 771 

see Appendix 2; Bldg.  771 6 

see Appendix 2; B ldg .  771 & 
Appendix I B  6 111 

Appendix I B  & I11 

see Appendix 2 t r e a t e d  waste 
' f rom 774 t o  ponds 
see Appendix 16-1 

see Appendix 2; 771 i n t o  774 
f i r s t  s tage 

see Appendix 2; B ldg .  776 

see Appendix 2; B ldg .  776 

see Appendix 2; Bldg. 779 

see Appendix 2; B ldg .  771 

... -, 

. .  . . .-..- C~ .-. ... . . . __ .- _ _  
7.-. 

.... -. . . ._ .. . . . 



General L o c a t i o n  P ipe  M a t e r i a l  
Ponds 

e x i t s  E 774 (N38075) t o  Pond 207-A p o l y v i n y l  c h l o r i d e  
va l ve  p i t  NE o f  t ank  207 t o  o f f  s i t e  v i t r i f i e d  c l a y  p i p e  

(E23700) 
v i t r i f i e d  c l a y  p i p e  
v i t r i f i e d  c l a y  p i p e  from N37335 E22652 t o  N37287 E23239 

from v a l v e  p i t  NE o f  t ank  207 s t e e l  
(N37713 E21 050) t o  ponds 
207 A 8 B 

connects 207 8 207 A c a s t  i r o n  

OUTSIDE PROCESS WASTE PIPES (con t inued)  

P ipe  d i a .  
( i nches )  

two 1 .5"  
10  

6 
6 

3 

8 

T o t a l  
Fee t  

-1,500 - 660 

-2,190 - 590 

-1,190 

85 

, 

Year 
Usag , Leaks, and Repa i rs  1ns ta l . l ed  

see Appendix 2 

abandoned see Appendix 2; 
Bldg. 774 t o  B ldg .  95 
ponds 



V I  I .  A P P E N D I C E S  

Appendix l-A and 1 - 6  d e s c r i b e  l e a k s  and r e p a i r s .  l-A 
i s  c r o s s r e f e r e n c e d  t o  Drawing 15507-4 i n  Appendix 4 .  
1 - B  i s  c r o s s r e f e r e n c e d  t o  D r a w i n g  15507-5 i n  Appendix 4 .  
Appendix 2 i s  a summary of  t h e  w a s t e s  c a r r i e d  by t h e  
l i n e s  o v e r  t h e  y e a r s .  Appendix 3 c o n t a i n s  t h e  r e s u l t s  
o f  e i g h t  s o i l  samples  t aken  in  a r e a s  o f  p o s s i b l e  con tami -  
n a t i o n  from l e a k s .  These a r e a s  a r e  a l s o  marked on t h e  
drawings  i n  Appendix 4 .  The f i r s t  columns o f  t h e  
P r o c e s s  Waste Lines  Tab le  l o c a t e  t h e  p i e c e  o f  l i n e  
being d e s c r i b e d .  Re fe rence  p o i n t s  a n d  c o o r d i n a t e s  
r e f e r  t o  t h e  drawings  i n  Appendix 4 .  

. .  
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A P P E N D I X  l - A  - LEAKS AND R E P A I R S  

I:...,. . . .  - .  
. .  

.. : . .  
(., .. . ' 

.. 0 , . .  . 

( N o t e s  on  D r a w i n g  1 5 5 0 7 - 4 )  

A .  ' The l i n e  b e t w e e n  t h e  8 8 4  v a l v e  p i t  and t h e  v a l v e  p i t  

e a s t  o f  B u i l d i n g  557 ( g u a r d  s t a t i o n )  was f o u n d  t o  h a v e  

a l e a k  r a t e  o f  2 .7 g a l / h r  a t  20  p s i g  ( 6 5  g a l l d a y )  i n  May 

1971 b y  I n t e r n a t i o n a l  L e a k  D e t e c t i o n  S e r v i c e s  i n  H o u s t o n ,  

T e x a s .  T h i s  l i n e  ( E 2 0 5 6 0  f r o m  N36232 t o  N36910)  i s  3 "  

m i l d  s t e e l  l i n e d  w i t h  s a r a n  and  e n c a s e d  i n  a 1 0 "  v i t r i -  

f i e d  c l a y  p i p e .  The l i n e  was i n s t a l l e d  i n  1 9 5 2  a n d  

abandoned  i n  1 9 7 5 .  The r e m a i n i n g  p i e c e  o f  l i n e  ( g o i n g  

f r o m  t h e  v a l v e  p i t  o f  N36910 t o  t h e  v a l v e  p i t  e a s t  o f  

B u i l d i n g  5 5 7 )  i s  3 "  s t a i n l e s s  s t e e l  and w a s  p l a c e d  i n  

1968 .  The f i r s t  1 2 0 '  n o r t h  o f  t h e  884 v a l v e  p i t  was 

r e p a i r e d . a s  f o l l o w s :  t h e  1 0 "  V C P  c o n t a i n m e n t  was k e p t  

i n  p l a c e  b u t  t h e  i n n e r  3 "  s a r a n - l i n e d  p i p e  was r e p l a c e d  

w i t h  a 3 "  r i b b e d  h o s e .  J u s t  n o r t h  o f  C e n t r a l  A v e n u e  

( e v e n  w i t h  t h e  c o n c r e t e  a n c h o r  f o r  t h e  power  p o l e )  a 

new d o u b l e - c o n t a i n e d  l i n e  ( 3 "  r i b b e d  h o s e  i n  4 "  F G -  
r e i n f o r c e d  e p o x y )  j o g s  t o  t h e  w e s t  o f  t h e  o l d  l i n e  

a b o u t  4 f t .  a n d  c o n t i n u e s  n o r t h ,  p a r a l l e l  t o  t h e  a b a n d o n e d  

3 "  s a r a n - l i n e d  p i p e  a n d  1 0 "  V C P  c o n t a i n m e n t .  A s o i l  

samp le  and c l a y  t i l e  p i p e  s a m p l e  t a k e n  i n  May 1 9 7 2  

( R e p o r t  P R D  9 5 0 4 6 3 - 1 0 7 )  o f  t h e  abandoned  l i n e  showed  no  

m e a s u r a b l e  a m o u n t  o f  c o n t a m i n a t i o n  and a v i s u a l  i n s p e c -  

t i o n  showed o n l y  s u r f a c e  r u s t .  Some b o l t s  a t  t h e  

f l a n g e s  w e r e  t e s t e d  a n d  f o u n d  t o  be i n  good c o n d i t i o n .  

A s o i l  s a m p l e  was t a k e n  f o r  t h i s  s t u d y  a t  t h e  8 8 4  v a l v e  

p i t  ( s e e  A p p e n d i x  3 f o r  a s k e t c h ) .  A n a l y s i s  r e s u l t s  

showed P u  2 3 9  - 0 . 0 4 9  d / m / g  a n d  N O 3  - 110  ppm. 

6 .  T h e r e  i s  an a b a n d o n e d  l i n e  f r o m  t h e  v a l v e  p i t  a t  N36910  

E20560 ( W e s t  o f  7 0 7 )  r u n n i n g  a t  a d i a g o n a l  t o  t h e  

n o r t h e a s t  and e n d i n g  a t  F137370 E20990.  The l i n e  i s  

3 "  s a r a n - l i n e d  s t e e l  i n  1 0 "  v i t r i f i e d  c l a y  c o n t a i n m e n t .  

I 
! 

i 
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b ,  

A l a r g e  p o r t i o n  o f  i t  l i e s  u n d e r  B u i l d i n g  707 w h i c h  was 

' b u i l t  a f t e r  t h e  l i n e  was a b a n d o n e d  i n  1 9 6 8 .  S u b s t a n t i a l  

l e a k s  o c c u r r e d  a t  t h e  e l b o w  c o n n e c t i o n s  d u r i n g  i t s  u s e  

d u e  t o  e x p a n s i o n  f r o m  s t e a m  c o n d e n s a t e  f r o m  B u i l d i n g  881.  

L e a k s  o f  a c i d i c  p r o c e s s  w a s t e  r e s u l t e d  i n  c o r r o s i o n  o f  
t h e  o u t s i d e  m i l d  s t e e l .  The a b a n d o n e d  l i n e  c o n t i n u e s  

n o r t h  f r o m  t h e  j o i n t  a t  N37370  E20990 and  i s  b u r i e d  

b e n e a t h  B u i l d i n g  7 7 7 .  I t  i s  p r o b a b l e  t h a t  p o r t i o n s  o f  

a l l  t h i s  l i n e  were  removed  a s  e x c a v a t i o n  f o r  707 and  

7 7 7  made n e c e s s a r y .  One bad  l e a k  o c c u r r e d  i n  December 

o f  ,1958 when t h e  s o u t h  4 5 "  e l b o w  b r o k e  and p r o c e s s  

w a s t e  f o l l o w e d  t h e  c o n t a i n m e n t  ' p i p e  t o  t h e  n o r t h  4 5 "  e l b o w  

and  l e a k e d  i n t o  a d i t c h .  F r o m  B u i l d i n g  8 8 1 ,  2 ,700 g a l l o n s  

o f  l a b  w a s t e  ( r a d i o a c t i v i t y  . 5 1  ppm e n r i c h e d  u r a n i u m ,  

p H ' 5 . 6 ,  NO3 120  ppm) and  2 ,700  g a l l o n s  o f  l a u n d r y  w a s t e  

( r a d i o a c t i v i t y  .51 ppm e n r i c h e d  u r a n i u m ,  pH 9 . 4 )  was 

s e n t  and  1 ,350 g a l l o n s  w e r e  r e c e i v e d  i n  774.  The e l b o w  

was r e p a i r e d  and t h e  l i n e  r e m a i n e d  i n  u s e  f o r  a n o t h e r  

1 0  y e a r s .  A s o i l  s a m p l e  t a k e n  f o r  t h i s  s t u d y  a t  t h e  

v a l v e  p i t  w e s t  o f  707  ( s e e  A p p e n d i x  3,  s o i l  s a m p l e  # 4 )  

showed Pu 2 3 9  - 0 . 1 4 5  d /m/g  a n d  NO3 - 54 ppm. 

The e a s t - w e s t  l i n e  r u n n i n g  a t  N36030 a n d  c o n n e c t i n g  

B u i l d i n g s  122 ,  123 ,  a n d  444  t o  a j u n c t i o n  w i t h  t h e  

n o r t h - s o u t h  l i n e  w e s t  o f  B u i l d i n g  8 8 3  i s  t h e  o r i g i n a l  

4 "  c a s t  i r o n  p i p e  w i t h  b e l l - a n d - s p i g o t  c o n s t r u c t i o n  and 

i s  a b o u t  2 3  y e a r s  o l d .  S i g n i f i c a n t  l e a k s  w e r e  f o u n d  i n  

t h e  j o i n t s  by I n t e r n a t i o n a l  L e a k  D e t e c t i o n  S e r v i c e  i n  

1971 .  L e a k  r a t e  was d e t e r m i n e d  t o  be  2 . 5  g a l / h r  a t  

3 7  p s i g .  The l i n e  i t s e l f  seemed t o  be  i n t a c t  and t h e  

j o i n t s  w e r e  r e p a c k e d  t o  s t o p  f u r t h e r  l e a k a g e .  The l i n e  

w a s  t e s t e d  u n d e r  p r e s s u r e  g r e a t e r  t h a n  t h a t  n o r m a l l y  

f o u n d  u n d e r  o r d i n a r y  w o r k i n g  c o n d i t i o n s .  R e p o r t  

P R D  9 5 0 4 6 3 - 1 0 7 ,  May 1 9 7 2  b y  H o r n b a c h e r  and L o t t  d e s c r i b e s  

I 

t h e  p r o b l e m  and r e p a i r  i n  d e t a i l .  

1 - A - 2  
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D .  A break  i n  t h e  l i n e  c l o s e  t o  t h e  d r i v e w a y  o f  B u i l d i n g  6 6 3  
o c c u r r e d  around 1960 t o  1 9 6 2 .  The l i n e  ch ipped  a s  
t r u c k s  backed o v e r  t h e  s h a l l o w  c o v e r  and t h e  l e a k  was 
d e t e c t e d  a s  w a t e r  bubbled t o  t h e  g r o u n d  s u r f a c e .  A 

smal l  p o r t i o n  o f  t he  l i n e  was r e p l a c e d  and n o  s u b s e q u e n t  
l e a k s  were r e p o r t e d .  

E .  A p i e c e  o f  l i n e  r i g h t  under  t h e  o u t s i d e  p e r i m e t e r  road 
( t h i s  l i n e  goes o f f - s i t e  t o  Pond 6 - 2 )  was broken by a 
c a b l e - l a y i n g  o p e r a t i o n  and r e c o v e r e d .  The l e a k  was 
d e t e c t e d  by e x c e s s  w a t e r  i n  t h e  c u l v e r t  a n d  s u b s e q u e n t l y  
r e p a i r e d  by r e p l a c i n g  a p i e c e  o f  t h e  l i n e .  

1 - A - 3  
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A P P E N D I X  l - B  - LEAKS A N D  R E P A I R S  

( N o t e s  o n  D r a w i n g  1 5 5 0 7 - 5 )  

A .  T h e  t w o  p a r a l l e l  l i n e s  r u n n i n g  b e t w e e n  7 7 4  and t h e  

v a l v e  p i t  n o r t h  o f  t a n k  2 0 7  w e r e  f o u n d  t o  b e  l e a k i n g  

b a d l y  i n  t h e  o l d  c a s t  i r o n  s e c t i o n s .  T h e  3 "  l i n e  h a d  a 

l e a k  r a t e  o f  1 4  g a l / h r  a t  2 0  p s i g .  T h e  p a r a l l e l  4 "  

l i n e  h a d  a l e a k  r a t e  o f  4 5  g a l / h r .  B o t h  w e r e  r e p l a c e d  

i n  A p r i l  1 9 7 2 .  S o i l  s a m p l e  # 8  t a k e n  e a s t  o f  t h e  v a l v e  

p i t  n o r t h  o f  t a n k  2 0 7  s h o w e d  Pu 2 3 9  - 1 . 8 3  d / m / g ;  N O 3  - 
7 6  ppm. 

B .  T h e  v a l v e s  on  t h e  n o r t h  o f  7 7 7  ( N 3 7 7 1 5  E 2 1 0 5 5 )  w e r e  

f o u n d  t o  b e  l e a k i n g  i n  1 9 7 1  a t  a r a t e  o f  2 5  g a l / h r  a t  

20 p s i g .  A v a l v e  p i t  was  c o n s t r u c t e d  i n  May '1974. 

S o i l  s a m p l e  # 6  s h o w e d  Pu 2 3 9  - 0 .05  d / m / g ;  N O 3  - 1 0 5  ppm. 

i 

I .  , _  .. .. . .  . . . .  . .  
. . .  

C .  N o r t h  o f  t h e  new w a s t e  p a c k a g i n g  f a c i l i t y  j o i n i n g  7 7 1  ! 
a n d  7 7 4 ,  a l e a k  r a t e  o f  1 5  g a l / h r  a t  2 0  p s i g  a t  t h e  

j u n c t i o - n  o f  a 6 "  c a s t  i r o n  w i t h  a 3 "  s t e e l  l i n e  was 

f o u n d  i n  1 9 7 1  by I n t e r n a t i o n a l  L e a k  D e t e c t i o n  S e r v i c e s .  

The  3 "  s t e e l  h a s  s i n c e  b e e n  r e p l a c e d  w i t h  a 3 "  s t a i n l e s s  

s t e e l  l i n e  when t h e  w a s t e  p a c k a g i n g  f a c i l i t y  was a d d e d  
2 3 9  i n  1 9 7 2 .  S o i l  s a m p l e  # 9  was a n a l y z e d  t o  c o n t a i n  Pu - 

3 . 3 8 5  d / m / g  a n d  N O 3  - 4 4  ppm. 

- .  ~. 

! 
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A P P E N D I X  2 - P R O C E S S  WASTE S U M M A R Y  

I 

These  d a t a  w e r e  t a k e n  f r o m  t h e  r e c o r d s  of s h i p m e n t s  t o  

and f r o m  B u i l d i n g  7 7 4  k e p t  by M. E .  Maas,  W a s t e  T r e a t -  

m e n t  S u p e r v i s o r .  The r e c o r d s  were  s u m m a r i z e d  t o  f i n d  

t h e  h i g h e s t  c o n c e n t r a t i o n s  o f  r a d i o a c t i v i t y  a n d  c h e m i c a l  

c o n t a m i n a t i o n  t h a t  h a v e  been p r e s e n t  i n  t h e  p r o c e s s  

w a s t e  l i n e s  and  t a n k s .  B e c a u s e  o f  t h e  huge  a m o u n t  o f  

d a t a  a n d  t i m e  1 i m i t a t i o n s ,  a p p r o x i m a t e l y  o n e - f o u r t h  o f  

t h e  d a t a  was s e l e c t e d  t o  be t a b u l a t e d .  I n  m o s t  c a s e s ,  

t h e r e  was l i t t l e  v a r i a t i o n  i n  m o n t h l y  v o l u m e s  and  t h r e e  

m o n t h s  w e r e  p i c k e d  a t  random ( u s u a l l y  J a n u a r y ,  May, a n d  

O c t o b e r ) .  When a m a r k e d  c h a n g e  was n o t i c e d  i n  u s a g e ,  

t h e  m o n t h  w i t h  t h e  h i g h e s t  t o t a l  v o l u m e  was u s e d .  A t  

t i m e s ,  i t  was p o s s i b l e  t o  s c a n  t h e  e n t i r e  y e a r  a n d  

t o t a l  t h e  v o l u m e .  T h o s e  p l a c e s  have  been  m a r k e d  a s  

y e a r l y  t o t a l s .  

U n i t s  and  n o t a t i o n  a r e  t h e  same a s  i n  t h e  o r i g i n a l  

r e c o r d s .  The n o t e s  w h i c h  c l a r i f y  w h i c h  s u b s t a n c e s  a r e  

r e f e r r e d  t o  i n  t h e  a c t i v i t y  c o l u m n  w e r e  g i v e n  b y  Bob C a r -  

p e n t e r ,  A s s i s t a n t  Manager  o f  G e n e r a l  L a b s .  

2 - 1  
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A P P E N D I X  2 - P R O C E S S  W A S T E  

B u i l d i n g s  - Waste  i n t o  2 n d  S t a g e  o f  7 7 4  

44  1 

8 8 3  

8 8 1  

4 4 4  

5 5 9  

8 8 9  

1 2 2  

1 2 3  

8 8 6  

7 7 6  

7 7 1  

7 0 7 - 7 7 9  

T r e a t e d .  Waste f r o m  7 7 4  t o  

R a w  Waste  t o  Ponds 

B u i l d i n g  771  - Waste i n t o  

Ponds 

1 s t  S t a g e  o f  7 7 4  

S U M M A R Y  

Page 

2 - 3  

2 - 3  

2 - 3 ,  

2 - 5  

2 - 5 ,  

2 - 6  

2 - 7  

2 - 7 

2 - 7  

2 - 7  

2 - 7  

2 - 8  

2 - 8  

2 - 9  

2 - 1  1 

- see F o o t n o t e  - Page 

2 - 4 ,  

2 - 6  

2 - 7  
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8a 

881 

General Types and Lev 1s f Contami t i o  

. . .  . . . . . . .  ~ .... - ....... 

PROCESS WASTE DATA S U W R Y  - FLUIDS INTO 2NO STAGE OF 774 

Year 

Lab waste - low l e v e l  a c t i v i t y  i s  t o t a l  1953 
1954 

1955 

1956 
1957 

1958 

1959 
1960 

1961 

1962 

1963 

1964 

1965 

1966 

- 

uranium w i t h  985; dep le ted  uranium 

Converted t o  o f f i c e  b u i l d i n g  i n  1967. 

J a n i t o r  water and process waste 

To ta l  ga l l ons  f o r  yea r  

To ta l  ga l l ons  f o r  year  

depleted uranium 

Laundry waste; process b l a b  waste; caus t i c  

95% enr iched uranium U-235 

1959. 

1960 

1961 

1973 

1974 

1975 

1976 

1953 

1954 

1955 

Monthly 
Average H i g h e s t  
Vol ume A c t i v i t y  NO3 (ppm) C R + ~  (ppm) 

31,300 3.2 ppm 

17,800 4,600 d l m l l  

14,900 .01 g u l l  1,066 
12,600 
9.600 

16,000 

16,530 
27,900 

30,300 

30,500 

39,700 

17,600 

21,800 

21,200 

,;her - PH - 

3,300 3.3 gT/ 

2,600 

400 

2,800 

5,100 

3.200 

950 

52,430 
43,580 

69,960 

146 m l  

3.9 gTI1 

1.02 gT/1 

46 x l o 6  d/m/l 5,800 30.9 

33 x l o 6  d/m/l 182,000 

30 x l o 6  d/m/l 

1.4 x l o 6  d/m/l 

.060 ppm 

.34 ppm 103,750 

1.22 ppm 440,000 

Th<100 ppm 

.4-9.8 Be . 1  ppm 

<1-13.0 U238-4600 PPI 
.6-9.4 

1.0-2.5 I 28,700 
2.0-11.5 F 126,000 

5.3-12.0 C r  20 

?-7 
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PROCESS WASTE DATA SUMWRY - FLUIDS INTO ZND STAGE OF 774 ( con t inued)  

B ldg .  General Types and L e v e l s  o f  Contaminat ion  Year 

1956 
This  i s  t h e  o n l y  b u i l d i n g  t h a t  sen t  some 1957 

t h a t  sen t  some t h e r m a l l y  h o t  waste th rough 1958 
t h e  l i n e s  i n  t h e  fo rm o f  steam condensate 1959 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

- 

Year t o t a l  volume 

Mon th l y  
Average 
Yo1 ume 

74,230 
16,800 

79,230 
27,130 
82,100 
138,800 
60,830 
123,600 
129,400 
90 , 920 
64,800 
54,900 
65,230 
4,500 
2,700 

H i g h e s t  
A c t  i v i  t y  

.48 ppm 

4.9 Ppm 

.76 ppm 
14.0 ppm 

19 PPm 

1.6 Ppn 

1.4 Ppn 

1.2 Ppm 
3 Ppm 

.58 ppm 

1.8 ppm 

1.3 ppm 

1.92 ppm 
12.6 ppm 

.35 pprn 

409,000 
20,500 

900 

<loo 
860 
350 
400 
54 5 
435 
19,000 
17 
4,800 
11,800 
116 

PH Other  

0-12 
2.5-11.7 F 20,200 

- - 

I 14,000 
3.1-12.3 Cr+6 c 1  

6.5-11.1 
3.2-12.0 
3.0-1 2.0 
2.2-12.2 
2.4-12.0 
2.4-1 2.3 
3.1-11.9 
1.3-6.8 
2.4-9.4 
1.8-11.7 
1.5-12.3 
3.3-3.5 

2-4 



PROCESS WASTE DATA SUMMARY - FLUIDS-INTO 2ND STAGE OF 774 (cont inued)  

Bldg. General Types and Levels  o f  Contaminat ion Year 

1971 

1972 

- - 

1973 

1974 

1975 

444 Process waste - depleted uranium 

1976 

1953 

1954 

1955 

1956 

1957 
1958 
1959 

1960 

1961 

1962 

1963 

Month 1 y3 
Average 
Yo1 ume 

4,500 

24,660 

7,630 

19,560 

3,130 

6,200 

28,230 

16,700 

22,300 

30,700 

47,100 

87,600 
41,200 

43.670 

47,670 

41 ,670 

61,600 

? ?  

H ighes t  
A c t i v i t y  NO3 (Ppm) CRt6 (PPM) 

11 PPm 1,660 
1 O7 .d/m/l 25,800 

210,000 d/m/ l  2,870 

€00,000 d/m/l 9,000 

2.7 x l o 5  d/m/l 

1.7 x l o 6  d/rn/ll 

240 ppm 

416 ppm 

267 ppm 

2.18 gT/12 

.52 gT/1 

. l o 6  gT/1 

.129 gT/1 

.01 gT/1 

.028 gT/1 

.0039 gT/1 

.0158 gT/1 

8,750 

72,000 

4,000 

2,400 

205 
92 

<10 

165 

775 

122 

19 

Other  - PH - 

1 .7x106 
d/m/ l  Pu 
6,900d/m/l Pu 
U235-.7 p w  
U238-150 ppm 

170,000 
d/m/l Pu 
U235-3.3 ppm 
U238-210 p w  

310,000 
d/m/l U235-.64 Po pw 

U238-155 p w  
220.000 
d/m/ l  Pu 
U235-3.5 p p  
U238-1300 p p  

8.2-9.4 Fe 60 ppm 
6.9-8.4 Fe 0 

7.4-10.8 Fe 55 ppm 
2.4-11.1 Fe 90 ppm 

9-12 Fe 85 
10.5-12 Fe 47 

C03 144 ppm 

10.5-12 

11 -12 .5  

10.5-1 2.0 

9.0-1 2.3 

3.1-1 2.5 

i 



B l d g .  General. Types and Levels of  Contamination 
- 

PROCESS WASTE DATA SUMMARY - FLUIOS INTO 2ND STAGE OF .774 (continued) 

Year total 

Year tota 1 

559 Lab waste - activity refers to plutonium 

Year 

1964 
1965 
1966 
1967 
1968 
1973 
1974 
1975 
1976 

1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

Monthly’ 
Average 
Vo 1 ume 

59,030 
41 ,300 
61,000 
17,910 
41,700 
4,900 
3,600 
3,470 
2,300 

4,960 
9,550 
4,450 
5.120 
3,430 
1,770 
3,630 
1,800 

’ = total alpha in disintegrations/minute/liter 

= gT/1 is grams o f  tuballoy (U-238) per liter 

= a 1 1  volume in gallons 

2-6 

Highest 
Act i vi ty 

.019 gT/1 

.044 gT/1 

.05\ gT/1 

.029 gT/1 

.25 gT/1 
110,000 d/m/l 
28,000 d/m/l 
77,000 d/m/l 
5,600 d/m/l 

8.5 x lo6  d/m/l 

NO3 (ppm) C R + ~  (ppm) 

173 
435 
132 
19 c.05 
9.5 <.05 
<5 105 
10 <.05 
76 .1 

Other - PH 

2.6-11 -6 
3.7-11.3 
3.8-1 1.3 
3.4-8.6 
2.8-1 1.9 
2.1-13.2 
8.2 
2.9-9.9 PO4 12 ppm 
9.9 

- 

6.31 xl O-5g/1- 

~4.29~1 D-6g/1 
Pu 

Am 



PROCESS WASTE DATA SUMMARY - FLUIDS INTO 2ND STAGE OF 774 (continued) 

Monthly 
Average Highest 

Bldg. General Types and Levels o f  Contamination Year Yo1 ume Act  i v i  ty NO3 ( P P d  CRC6 (PPm) - 
889 Decontamination water conta ins bo th  uranium 1969 1.000 14.7 ppm6 5,000 c.05 

and p lu ton ium Year t o t a l  1970 1,000 2.3 x 10 <5 c.05 
Year t o t a l  1971 1,000 4.8 x 10 <5 <.05 

2.3 x 10 d/m/l 

1972 1,000 1.3 l o 5  11,100 52 
1973 2 , 500 4.9 x 10 117 .1 
1974 1,400 4.6 x 10  55 .74 

1976 na e n t r i e s  
1975 1,600 3.1 l o 5  

PH Other - 
10.2-12.5 

9.9 
5.8 
5.4-9.6 
7.6-1 2.6 
11.6-1 3.5 
1.7-8.5 2,40Od/m/l PU 

122 

123 

886 

Small amount of low- level  waste - i t  i s  he ld  i n  an underground tank and t r a n s f e r r e d  t o  a po r tab le  tank which i s  t ranspo t ted  t o  e t t h e r  774 or 

S m a l l  amount o f  low- level  l a b  waste bu t  w i t h  n i t r a t e  i o n  concen t ra t i on  (raw waste t o  207 ponds). 

S m a l l  amount of waste held i n  aboveground s tee l  tank and t ranspor ted by p o r t a b l e  tank (U-235). 

one of  t he  ponds depending on the l e v e l .  

776 High volume - h igh  a c t i v i t y  ( p r i o r  t o  1969 1969 1 49,000 13 x l o 6  d/m/l 117 c.05 7.7-10.3 
w a s t e  was l ow- leve l  and t rans fe r red  1970 164,000 39 x l o 6  d/m/l <5 <.05 6.2-12.2 
d i r e c t l y  t o  the ponds - see raw waste 1971 68 , 900 86 x l o 6  d/m/l 138 <.05 2.1-9.8 
sec t i on ) .  A c t i v i t y  r e f e r s  t o  plutonium. 1972 136,300 630 x l o 6  d/rn/135,100 <.05 6.7-10.4 

1973 11 2,900 3.77 x 109d/m/1<5 <:05 5.8-9.5 
1974 40,100 17.2 x 106d/rn/1<5 <.05 4.0-10.3 31 .6x106d/m/l 

Pu 
1975 26,900 58 x l o 6  d/m/l <5 <.os 5.0-1 0.5 
1976 25 , 000 6.86 x 10 d/rn/l<l <.05 9.9-11.2 6 

NOTE : 

771 Waste i n t o  f i r s t  stage o f  774 - a l l  t h i s  waste was t rans fe r red  i n  l i n e s  t h a t  run through a tunlnel between 771 and 774 and are thus double-con- 
This  waste was sumnarized f o r  1953-1966 and t h i s  sumnary i s  contained. A f t e r  1966 the volume was g r e a t l y  increased ta ined and inspectable.  

and t ime l i m i t a t i o n s  prevented a summary o f  more recent  years. 

3 - 7  
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Bldg. 

771 Janitor waste and decontaminated water 

General Types a n d  Levels of Contamination 

(prior to 1969 waste was low-level and 
transferred directly to the ponds - see 
raw waste section). Activity refers to 
plutonium. 

PROCESS WASTE DATA S U W R Y  - FLUIDS INTO 2ND STAGE OF 774 (continued) 

7 07 

779 

Year 

1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

1972 
1973 
1974 
1975 
1976 

1972 
1973 
1974 
1975 
1976 

- 

Monthly 
Average 
Yo1 m e  

25,600 
46,500 
14,000 
7,700 
8,700 
5,500 
6,000 
4,200 

18,200 
12,000 
a, 300 
8,100 
8,000 

11,400 
9,200 
a, ooo 
4,300 
5,000 

Highest 

1.9 x 106d/m/l 39 
8,000 d/m/l 108 
14,000 d/m/l 10 
7,700 d/m/l 100 
5,100 d/m/l 650 
210,000 d/m/l 20 
4,200 d/m/l <5 
1.300 d/m/l 21 

Activity NO3 ( P P I  

<.05 
c.05 
<.05 
<.05 
c.05 
<.05 

c.05 
<.OS 

2-8 

PH Other - - 
4.1-7 .a 
5.4-8.4 
7.6-8.8 
3.5-7.4 
3.3-11.6 
7.4-10.3 
6.8-7.9 
5.7-6.6 



1 

Year t o  t a l  

To Pond 2-6 (207-8) 

Desc r ip t i on  Year 

To Pond 2 - A  (207-A) Year t o t a l  1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969-1 972 
1973 
1974 
1975-1 976 

- 

Year t o t a l  

TREATED WASTE FROM 774 (TANKS 66, 67, 68) TO PONDS 
Monthly 
Average 
Gal lons 
Yo1 ume 

200,000 
181 ,000 
233,500 
110,100 
108,000 
26,700 

no e n t r i e s  
no e n t r i e s  

86,200 
223,lOC 
280,000 
129,000 
145,500 
78,850 
94,600 

196,000 
266,300 
292,000 
195,000 
253,600 
172,650 

40,800 
96,340 

140,900 
142,400 
1 14,900 
288,400 
230,600 
1 44 , 300 
82.100 

no e n t r i e s  
9,900 

221,000 
no e n t r i e s  

d/m/ 1 
A c t i v i t y  

200,000 
60,000 
32,000 

200,000 
154,800 

4,400 

19.000 
40,000 
23,000 
52,000 

130,000 
190,000 
130,000 
37,000 

200,000 
320,000 

30,000 
30,000 
27,000 

5,800 
18,000 
9,400 
7,100 

24,000 

55,000 
1 50,000 

34,000 
29,000 

11,000 

12,000 

9,600 
22,000 
64,000 

715,000 
25,000 

41 ,200 
68,000 

11 0,000 
135,600 
87,900 
52,000 
70,400 
59,700 

151,200 
70,400 
90,000 

21,000 
26,000 
35,000 
45,200 
56,600 

113,000 
90,000 
98,200 
93,600 

69,600 
166,400 

05 1,000 

770,000 

4.2 x 10 
2.1 x l o 5  

2-9 
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De sc r i p t i o n  Year. 

TREATED WASTE FROM 774 (TANKS 66. 67, 68) TO P O N E  (cont inued)  
Monthly 
Average 
Gal lons 
Yo1 m e  

d/m/ l  
Ac t  i v i  t y  

To B u i l d i n g  95 Ponds (Pond 3 )  

To ta l  yea r  

To Sewage Tank 990 

1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

1973 

68,700 
47,800 
54,940 

143,100 
104,700 
82,500 

100,600 
199,000 
158,800 
21 8,300 
200,800 
45,900 

242,400 
146,300 
no e n t r i e s  
212,700 
204,500 

93,700 
57,140 

Average 
67,730 

440 
693 
900 

2,000 
1.000 
2,200 
1,100 
1,000 
1.100 
2,700 
1,400 
1,700 
2,100 
1,700 

5,300 
1,600 
2,700 
3,000 

1,600 

1403 (PPm) 

3,300 
4,850 

10,000 
5,800 
6,800 
5,900 
1,300 

800 
995 
620 
880 
480 
650 
388 

53 
22 
4 
28.4 

.18 ppm U 

c . 0 5  

<.01 
<.05 
<.05 
c . 0 5  
<.05 
c . 0 5  
c . 0 5  
<.05 
c . 0 5  
c.06 

.18 
<.05 
c.05 
.52 

<.05 ppm 

125 
> l o o  
50 
50 
60 
40 
20 
40 

2-10 
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Description 
I 

To Pond 2-8 

Year total 

Year 

1961 
1962 
1963 
1964 

1965 
1966 

1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

- 

. . . . . - . - . . _ _ _  .. . . . . _ _  - . - . , . ._. 
. I  

Yo1 ume 

40,,300 . 
106,800 
. 55,400 
37,300 

41,750 
27,200 

110,800 
no entries 
99,900 
8,100 

no entries 
no entries 
i21,aoo 
146.400 
4,500 

no entries 

U-235 - 
7.3 Ppm 
8.6 ppm 
4 ppm 
2.9 ppm 

5.5 ppm 

10.5 ppm 

335 ppm 

.%'ppm 

C R+6 - N03 U-238 - - 
1.05 g/1 
1 . 1 '  911 6 
1.52 g/1 140 

980,000 d/m/l 
.29 g/1 <1 

.53 g/1 4,200 <.1 

540 
50,000 d/m/l 
.069 g/1 7,200 c.05 

RAW WASTE TO PONDS (FOR BREAKDOWN BY SOURCE - SEE COMPLETE DATA) (continued) 

82,000 d/m/l 8,000 <.05 
1,560 

Other (Ppm) PH Pu 

9.0-11.8 
4.0-12.0 

5.0-1 1.3 
11 .o 

3.0-11.1 
2.5-11.2 

25 

1.4-1 0.1 

2.713.3 

22,000 d/mJl 4,500 d/m/l 438 <.05 tritium 7136 12,000 d/m/l 
28,000 20,000 64 0 <.05 1.7-12.6 6600 

13,000 7.0 

2-12 



Oesc r i p t  i on Year - 
To Building 95 Pond (Pond 3)  1957 

1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Raw waste t o  Pond 2 (old 1954 
clay-1 ined) 1955 

1956 
1957 
1958 
1959 
1960 

Treated waste t o  Pond 2 .1954 

1956 
1957 
1958 
1959 

(old clay-1 ined) 1955 

Vol urn 
Gal 1 ons 

R A W  WASTE TO PONDS 

Act i v i  t y  

208,200 
482,100 
339,100 
550,800 
432,400 
459,200 
667,100 
651,200 
661 ,300 
580,700 
308,620 
359,000 
306,000 
299,000 
449,200 
496,500 
33 1 ,000 

7,500 
42,300 
18,600 

291,600 
46,600 

172,800 
41,400 

123,700 
81,200 

104,100 
no e n t r i e s  

78,000 
75,208 

~ 

800 d/m/l 
1,000 d/m/l 
800 d/m/l 
1,600 
1,400 
1,700 
2,400 
2,200 
2,800 
2,600 
2,900 
6,400 
5,800 
4,500 
19,000 
25,000 
16,000 
753 
4,000 
1,000 
1,000 
42,600 
24,000 
1,300 d/rn/l 
25.21 3 
2,600 
4,000 

2.700 . 
280,000 

NO3 (PPrn) 

8 

10 
40 
45 
68 
10 
<5  
<5 
97 
21 
128 
50 
11 
47 
16 
40 

5 

2,400 pprn 
162 
16,800 

39,700 

800 
26,500 

22,000 

C R + ~  ( P A  

.01 pprn 

<.05 

c.05 
.46 
<.05 
<.05 
<.05 
C.08 
1.1 
.33 
c.05 
<.05 
<.05 
.09 

.Ol 
<1 PPrn 
3.9 

PH - 

9.0 
8-1 0.5 

5.8-11.5 
4.5-11.4 
6.5-11.9 
8.9-12.0 

10.4-11.7 
6.1-11.9 
3.8-1 0.5 
3.1-10.5 
3.9-10.0 
6.3-9 - 4  
6.5-10.2 
2.8-11.4 
6.1-12.2 

1.6-11.7 
4.5-12.5 
8.5-11.9 

11.8-12.6 

Other (ppm) . 

F- 50 

F- 10 
F- < l o  

F- < l o  
F- 25 
F- 45 
F- 30 

Be .67 

F <lo  

F 160 .59 ppm U 
F- 1000 

F- >lo0 Cd <.05 

2-1 3 



APPENDIX 3 - SOIL SAMPLES 

Nine l o c a t i o n s  were chosen  f o r  s o i l  s a m p l i n g  i n  a r e a s  
where r e p a i r s  o r  l e a k s  have o c c u r r e d .  All  s a m p l e s  were 
t a k e n  f.rom t h e  b i t  o f  an a u g e r  a f t e r  d r i l l i n g  t o  a b o u t  
4 '  d e e p .  S o i l  s a m p l e  p i t s  were l o c a t e d  a s  c l o s e  a s  
p o s s i b l e  t o  t h e  a r e a  o f  c o n c e r n  and g e n e r a l l y  on t h e  
n o r t h e a s t  s i d e .  E x a c t  d i s t a n c e s  a r e  n o t e d  on t h e  
s k e t c h e s  c o n t a i n e d  i n  t h i s  a p p e n d i x .  

S o i l  s a m p l e  a n a l y s e s  were c o n d u c t e d  by t h e  H e a l t h  and 
E n v i r o n m e n t a l  S c i e n c e  L a b s ,  u n d e r  t h e  d i r e c t i o n  o f  
We1 don Wil l  i a m s .  

S o i l  s a m p l e  a n a l y s i s  r e s u l t s :  

Sample No. ( P P d  

62 
110 
54 

148 
1 04 
70 
76 
44 

PuZ3' (d/m/g) 

0.037 
0.049 
0.145 
0'. 485 
0.05 
0.185 
1.83 
3.385 
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A P P E N D I X  5 - LIBRARY S E A R C H  

P I P E  CLEANING METHODS 

A s u r v e y  o f  t h e  t e c h n i c a l  p e r i o d i c a l  i n d e x e s  was c o n -  

d u c t e d  t o  s e a r c h  o u t  new d e v e l o p m e n t s  i n  t h e  a r e a s  o f  

p i p e  c l e a n i n g ,  p l u g g i n g ,  and  r e m o v a l .  C r o s s  r e f e r e n c e s  

w e r e  u s e d  i n  t h e  a r e a  o f  n u c l e a r  w a s t e s  a s  w e l l  a s  

g e n e r a l  p i p e  l i s t i n g s .  

A l t h o u g h  t h e r e  a r e  now a number  o f  i n s t a l l a t i o n s  i n  

t h i s  c o u n t r y  w h i c h  h a n d l e  n u c l e a r  m a t e r i a l s ,  n o t  many 

h a v e  been i n  s e r v i c e  a s  l o n g  a s  t h e  R o c k y  F l a t s  P l a n t .  

U n d e r s t a n d a b l y ,  t h e r e  has  been l i t t l e  w r i t t e n  o n  t h e  

p r o b l e m  o f  a b a n d o n i n g  p i p e l i n e s  w h i c h  h a v e  t h e  p o t e n t i a l  

o f  c o n t a i n i n g  n u c l e a r  r e s i d u e .  Some i n f o r m a t i o n  was 

f o u n d  w h i c h  c o u l d  be  h e l p f u l  i n  c l e a n i n g  t h e  l i n e s  b u t  

n o t h i n g  o n  p i p e  p l u g g i n g  o r  r e m o v a l .  

One v e r y  s p e c i f i c  p r o c e d u r e  was recommended b y  D r .  J .  A .  A y r e s  

o f  B a t t e l l  e N o r t h w e s t :  ( 1  1 

1.  Use a s o l u t i o n  o f  1 8 %  p o t a s s i u m  h y d r o x i d e  a n d  3 %  

p o t a s s i u m  p e r m a n g a n a t e  f o r  t h r e e  h o u r s  a t  1 0 5 "  C 

( 2 2 1 "  F )  

2. R i n s e  t h r o u g h l y  

3 .  Use 1 0 %  s u l f a m i c  a c i d  f o r  t h r e e  h o u r s  a t  7 0 "  C 

( 1 5 8 "  F )  

4 .  R i n s e  t h r o u g h l y  

5 - 8 .  R e p e a t  s t e p s  1 - 4  

D r .  A y r e s  h a s  u s e d  t h i s  m e t h o d  t o  c l e a n  p i p e s  t h a t  h a v e  

c a r r i e d  n u c l e a r  m a t e r i a l s .  A l t h o u g h  t h e .  t e m p e r a t u r e s  

seem u n r e a l  i s t i c  f o r  c l e a n i n g  p i p e s  s e v e r a l  h u n d r e d  

( 1 )  How t o  E m p l o y  C h e m i c a l  C l e a n i n g  f o r  Power and  P r o -  
c e s s  P i p i n g ,  C .  M .  L o u c k s ,  H e a t i n g ,  P i p i n g  a n d  A i r  
c o n d i t i o n i n g ,  June  1 9 6 5 .  



f e e t  l o n g ,  the s o l u t i o n s  c o u l d  s t i l l  be an improvement 
o v e r  t h o s e  used f o r  c l e a n i n g  p i p e s  w i t h  more t y p i c a l  
was te  p r o d u c t s .  

.There  i s  ample i n f o r m a t i o n  s u g g e s t i n g  t h a t  s u l f a m i c  
a c i d  i s  b e t t e r  t h a n  h y d r o c h l o r i c .  S p e c i f i c a l l y :  ( 2 )  

A. I n h i b i t e d  s u l f a m i c  a c i d  v s .  h y d r o c h l o r i c  a c i d  
1 .  s u l f a m i c  i s  s a f e r  t o  u s e ,  a more e f f e c t i v e  

- 2 .  t h e  s o l u t i o n  s t r e n g t h  and t e m p e r a t u r e  a r e  n o t  
d e s c a l e r  and poses  n o  c o r r o s i o n  problems 

c r i t i c a l ,  even i f  an e r r o r  i s . m a d e ,  t h e r e  i s  
no danger  o f  damage t o  equipment  

B .  Basic  r u l e s  f o r  u s i n g  s u l f a m i c  a c i d  
1 .  keep i t  h o t  - t h e  b e s t  t e m p e r a t u r e  i s  a b o u t  

2 .  keep i t  s t r o n g  - 4 0  l b  d r y  a c i d  d e s c a l e r / 5 0  g a l -  
160" F 

l ons  of w a t e r .  Too much a c i d  i s  uneconomica l ,  
t o o  much w a t e r  i s  n o t  s t r o n g  enough.  

a g a i n s t  t h e  p i p e  w a l l s  
3.  keep i t  moving - t o  keep f r e s h ,  s t r o n g  a c i d  

. O t h e r  p e r i o d i c a l s  which m i g h t  be h e l p f u l  a r e :  

Applying Chemical C lean ing  S o l v e n t s ,  C .  M .  Loucks,  
Heat i  ng -P ip ing ,  September  1 9 6 4 .  

S t e p s  f o r  Chemical Cleaninq  of  P i p i n g  S y s t e m s ,  C .  M 
H e a t i n g - P i p i n g ,  May 1 9 6 4  

How t o  Choose A n  Ac id ic  C l e a n e r ,  J .  D .  Pa lmer ,  C a n .  
C h e m .  P r o c e s s .  , Janua ry  1 9 7 0  

Loucks , 

( 2 )  I t ' s  Cheaper t o  Clean i t  I n - P l a c e ,  C .  T .  G a l l i n g e r ,  
Mil l  & F a c t o r y ,  May 1 9 6 5 .  
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R E F E R E N C E  DRAWINGS 

The f o l l o w i n g  d r a w i n g s  f o r  l o c a t i o n  and d a t i n g  o f  t h e  p r o -  
c e s s  w a s t e  c o l l e c t i o n  s y s t e m  a r e  a v a i l a b l e  i n  t h e  F a c i l i t i e s  
E n g i n e e r i n g  and C o n s t r u c t i o n  D e p a r t m e n t :  

O r i g i n a l  P r o c e s s  Waste L ines*  
1 5 5 0 1 - ( U t i l  i t y  D r a w i n g s )  
13902 
25609-X08 
SK-410204- ( 1  - 5 )  

New P r o c e s s  Waste L i n e s  
25052-047 

P r o c e s s  Waste C o l l e c t i o n  Tanks  
19878-1 
19878-2  

* The d r a w i n g s  c o n t a i n e d  i n  t h i s  s t u d y  o f  t h e  p r o c e s s  
w a s t e  l i n e s  h a v e  been t h r o u g h l y  c h e c k e d  a n d  a l t e r e d  f o r  
a c c u r a c y .  Most o f  t h e  c h a n g e s  i n c o r p o r a t e d  i n  t h e  
d r a w i n g s  a r e  f rom i n f o r m a t i o n  o b t a i n e d  from M .  E .  Maas 
o f  Waste T r e a t m e n t .  The numerous  s k e t c h e s  o f  c h a n g e s  
and r e p a i r s  i n  t h e  l i n e s  k e p t  by Mr. Maas and h i s  
e x c e l l e n t  memory w e r e  a most  i m p o r t a n t  r e s o u r c e  i n  
l o c a t i n g  l i n e s .  F i e l d  c h e c k s  w e r e  made whenever  p o s -  

s i b l e  s u c h  a s  a t  e n t r y  p o i n t s  t o  b u i l d i n g s ,  v a l v e  p i t s ,  
e t c .  


