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REPORP OR DISPOSAL OF CANAL WASTES 

:. .... 

Introduction : 

Over the c o u r ~ e  of the past 12 gears, the motions of t h e  
canal located behind the Bloomsbura plant have accumulated 
varlous wastes and debris and have become a verg undesirable 
eyesore. During the spring season and after periods of wet 
weather, a considerable m o u n t  of surface water ool lects  in 
the canal. As the hotter summer weather appmaches, 
evaporation occurs and algae formation ultimately results ,  
Complaints made by residents of nearby areas on the stench 
emanating from the canals demanded that immetliate aoticm be 
taken t o  eliminate %hese b o d i e s  o f  stagnant water. 

s 

m 

Survey of Canal Waters: 

Prior to attempting t o  dispose of the  water in t h e  various 
canal  sections, a survey was made t o  deternine i f  radio- 
activity could be detected in the wa-ber. 

A ser ies of water samples was taken a% random loca t ions  and 
at v a r i o u s  depths in eaoh of %he canal sections involved. 
Counting gamples were prepared by evaporating 100 ml. a l i g u o t s  
on stainless s tee l  trays, 
Health Physios in te rna l  proportional counter where lorn back- 
grounds exist. 
are sumnarieed in Table I, 

The trays mere then counted in the 

The averaged results of the measurements 

TABLE I 
Summary of Data f o r  fr ' 3 0 ~ s  C a n a l  Seations - 

C anal - NO. pH Alpha beta -gamma 
Averaged a a t i v i t i e s  in uc/ml, 

2 
3 
4 
s 

66: $ 
6 .  
6.5 

2*9 x lom7 
9.6 x lo4  
6.5 x 3-02 
4.7 x 10 

1,8 x loe6 
2,4 x 10' 
2.5 x 10-2 

2.2 x 10'6 
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Radiochemical analysis of sauqhes of concentrated xwial i y e $ $ r  

was undertaken by I, allam u t i l i z i n g  the  analytical scileriie or^ 
Lundell and Hoffman (as  suggested by the A E C ) .  Since %he 
a c t i v i t y  leve ls  involved were extremely low, rough quanti%ati-*re 
estjmates only could be made. 
t e s ta ,  it H a s  concluded that a1 +east 70% of $he beta-gamna 
act iv i ty  was contrilxted by Cs 3 . 
probably r e s u l t e d  from t-mce amount3 of rad ium,  n a t u r s L  
uranium and thorium e t c .  
drainage, etc,  
i n  th6 canal by na -ura l  evaporat-i on over the past; g e m s ,  

Based on l21e results of these 

The alpha ac t iv i ty  prc  
as w e l l  8 s  that bete-gamma activity no% associated w i t h  Cs 

oontained in tap water, surface 
nhjch have been collected and conosntrzled 

Disposal Procedures 

( A )  Canals ROS. 4-5:  - 
River water was pumped in to  these sections of the canal 
which ultimately became one pond a s  the w&er l eve l  rose, 
Dilution with rivez water was continued u n t i l  %he level. 
in the pond was j u s t  belm the point of overflow. Ai%r 
a l lw ing  %he d i l u l o d  water to mix for a period of 
approxima%ely 2 4  hours,  reprasentatiwc samples were 
%ken for radioactive content determination as described 
previously. 
in Table 11, 

The results of %he analyses are  summarized 

B a s e d  on the prior svidencf3+hat the activity in the 
m t e r  was predominantly Cs (for which the maximum 
permissible concentration i n  un 
in Title 10, CPR-20 at 1 . 5  x 103 microouries/ml), -i2w 
water i n  the pond was than pumped t o  the r i v e r  over  a 
period of approximately 48 hours. A t  the time of 
discharge, the f iver leve l  was severa l  feet above 
normal due to recent heavy rains. 

s tr lc ted  areas i s  listed 

. . 
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TABm If 

SUMVARY OF DATA FOR CAMALS NOS, 4-5 - 
Averaged A O t i Y i t i e s  m o r  
t o   isc charge ( uo/ml) 

Alpha Beta-gamma Water - Gal Alpha 

E s t .  Max. Tota l  Vol, E s t .  M a x .  ,%tal A tivitie:. 
PR of Disuharged to River Disoharged to River in ma, Beta-gamma 

--LI 

6.7 300,000 0*0054+ 

1 

w 
1 

* assumed due to Ra (plus daughters), natural  uranium, -bhorium etoa 

+w assumed at least 70$ due to Cs137 Bd37. 

0 0 7oa 



After emptying of Cenals N o s .  4-5, the bottom and sides 
were cheoked f o r  residual activity and, since none w a s  
deteoted, %he area was f i l l e d  i n  with ear%h and levelled 
t o  prevent further aocumulatlon of surface drainage. 

[ b) Canal No. 2: 

Scavenger prsoipitation t e s t s  mere made by I. A l l a m  on a 
series of 50 gallon water samples taken from C a n a l  lo, 2. 
The preaipitation prooedure consisted of adding small 
amounts of inactive Bi and Pb nitrates as ycarriera' 
f o r  long-lived Ra daughters, plus Sr and Ba ohlorides 
as 'carrfers' for any radioactive S r  and Ra whicrh might 
be present. 
of AI. and Fe (ferric) a8 flocculating agents, 
the solution w a s  thsn adjusted to 7.0-7.5 by the addit ion 

a very clear supernatant liquid, 

T h i s  mas followed by the addiliion of su l fa tes  
The pR of 

solution.  The flocculant preclpitate formed 
to the bottom of the container leaving 

-Aliquot sawlea of the supernatant liquid were deposited 
on stainless steel %rays and 'che ac.I;ivit,y in each was 
determined as desorlbed previously. 
tests ind ica ted  that salisfaotory alpha and beta-gam 
decontamination factors were achieved, 

The results of  %he 

Based on %he results of the above tes ts ,  the wa-i;er in 
Canal Bo. 2 mas treat;ed i n  a similar fashion, as 
descr ibed below. 
and of  the feed solutions w a a  accomplished by punping 
water (zate=approx. 7000 gal/hr) from one end of -e 
canal and disoharging the effluent Into the center of 
the canal. The ohemical solutions were added at the 
pump i n l e t  i n  the fa l laa ing  order: 

Ciroula t ion  of the w a t e r  in the oanal 
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Plocculating Materials : 

Neutralizing Solution: 

(7) rJa2c9 - 1200 I b s .  dissolved in approx. 500 gal. K20, 
b 

Continuous oi roula t ion  of %he resultant mixture m a s  
maintained f o r  a period o f  24 houra. Circula%ion was 
then halted and the precipl tate  was a l l w e d  to set t le  
over a period of 24 hours, The precipitate s e t t l e d  
cleanly to tha  bot%om of the eansl and the resultant 
superrratant liquid was extremely oleam. in appearance, 

Twen%y random samples of t h e  supernatant l i q u i d  were 
taken from the cam1 and combined t o  form:a corapos-ite 
sample. A l i q u o t  samples (100 ml.) mere d e p o s i t e d  on 
stainless steel trays and the aotivitg in each 
determined as described previously. 
aotivitg analyses indiaated t h a t  the residual  ao-tiri-tg 
in the canal water was extremely low, 

The results  of t h 3  

The Hater was then pumped t o  the river at a oontrolled 
rate over a period of apmoximetely 48 houm, 
time of discmrge, the river water level was abnormally 
high as a result of recent heavy rains. 
the data for Canal No. 2 is shown in Table 111. 

at the 

A summary of 
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TABLE 111 

SUMMARY OF DATA FOR CANAL NO. 2 

. .. 

I 

Averaged A o t i v l t l e 8  M o r  E s t .  Max. T o t a l  Vol. Est .  Max. Total Aotloities 
t o  ~soharge  (uo/ml) PH of DlscharBed t o  River Msoharged t o  River In mo. 
Alpha Beta-gamma Water Gal. Alpha Beta-gamma 

7.5 x 10 n.d.. 7.0 280,000 7.9 x loo4' n, d. 

- 
-10 

? 

n.d. = not detectable above baotrground 

1 

* *  

1 
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Fif'teeen sanp1es of t h e  preoipState were taken a t  vafious 
looations and slurded i n  d i s t i l l e d  wPer t o  form a w e l l -  
mixed slurry. Samples of the s l u n y  mixture were then 
deposited and dried on tared coun-tlng trays. 
of the precipitate on the trays was determined and its 
a o t l v i t y  oontent measured, 
follows: - 

The weight 

The averaged results were as 

: 1.7 x IOo7 uo/mgm. ppt. Alpha aotivity 

Beta-gamma a i t i v l t y  : 1.7 31 uc/Wma PPt. 

The thin, moist layer of precipitate residual on the 
sides and bottom of tihe oontainer was removed and 
loaded i n to  a serfes of 55 gallon drums f o r  disposal 
as rad1 oaotfve waste, 

H a l f  of Canal Eo. 2 was then f i l l e d  w i t h  e a %  and 
levelled off .  

Present plans aabl f o r  diverting all plant effluents 
presently being discharged in to  Canal Bo. 3 to C a n a l  
No, 2. 
into the r80ently-UO1~phted waate storage vault, 
d i l u t e d  approprfately wtth upstream river water, 
analysed for aotivity,  and if found satisfactory, it 
will be discharged t o  the r iver  a t  a controlled rate. 
When emptiy, Canal No. 3 w i l l  be f i l l e d  with earth and 
l eve l l ed  off. 
issued when t h e  work has been completed. . 

The l i q u i d  In Canal Eo, 3 w i l l  then be pumped 

A repart on th is  operation w i l l  be  

A t  a later date, the laboratory effluents being 
discharged i n t o  Canal Bo. 2 will be d i v e r t e d  t o  the 
laboratory effluent disposal system, the design of 
whlchr has now been essentially oompleted. 

The va luab le  assistancre provided in th is  program by 
Yessrs, I, A l l a m ,  F. Buok, I). Cowan, E. Pisher and 
members of t h e  Health Physios Group I s  gmtefhlly 
eppreoiated, 

- 7 -  
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DATE : September 2, 1960 

TO: c. c, carp11 
FROM: J, G, Maautchfn 

SUBJECT : Msposal of Liquid Wastes 

Dear Clan : 

Attaohed hereto please Find two ( 2 )  oopies of a 
report; summarlzing the work done slnoe July 7th on 
l i q u i d  waste disposal. 

I b e l i e v e  you plan t o  visi t  us during the week of 
September 12th f o r  the purpose of discussing the 
f i n a l  glans f o r  the proposed waste disposal system. 

Please do not hesitate t o  call me If you have any 
questions oonoerning the at tached  repart. 

' 

JGM:ax 

/' 

00:  €io A, Vaughn 
W, E. mstead 
E, Mo Burtsavage 
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August 22, 1960 
Bloornsburg, P~IIIB, 
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PROGRESS REPORT 

on 
DISl'OsAL OF CAMAL WASTES 

Research and Development Seotkon 

l lhited S t a t e s  Radium Corporation 
Bloomaburg Division 

W. F. Buok 
J. G. BfacHutuhin . 
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REWRT 019 DISPOSAL OF C A W  WAS= 

Following O ~ P l t 9 f l O n  of the operatigns outlined In the 
July 7, 1960 Progres8 Report, work wm Initiated on the 
disposal of the liquid wastes contained In Canal Eo, 3. 
As reported p m v i o u s l y ,  a o t l v i t g  determinattons w e r e  made on 
a der ies  of samples taken from C a n a l  No. 3 at random locations 
and at various depths. $!he averaged results are summarize& 
i n  Table I .  

Samples !Paken 
f r o m  

Canal 3 
T ~ l p  Water 
River Water 

YABLE I 

Summary of Data f o r  Canal Bo. 3 

pH 
6.5 

6,6 
6.8 

Averaged Activities i n  UU&. 
m a  Beta-gamma 

Based on xadiochemiaal tests  desoribed In the J u l y  7th 
Progress Report, It was omoluded that: 

A t  least  70% of t beta-gamma autivity was 
oontr ibated’by  Cs 217 . 

eta-gama aotlvity not  assoolated with 
3 3 9 ,  as w e l l  as the & p a  aotiPity present, 
probably r e s u l t e d  from the presence of t raoe 
m o u n t s  of natural radium, uranlum, thorlum, 
eto., oontained in tap water surface drainage,, 
eto, whiah were c o l l e o t e d  an4 caaoentrated In 
the canal by natural evaporation r o r  many years, 

a 
8 



MSPOSAL PROCEDURES 

Liquid from Canal No, 3 w a s  pumped, In separate batches, $0 
our  concrete storage vaoult. Each ba-toh was then diluted with 
river water and allowed t o  mix thoroughly, After eaoh d i -  
l u t i o n  step, 8 samples were taken for analysis and combined, 
Thrc38 l O G  ml. aliquot8 from each sample were evaporated onto 
stainless steel  oounting planohets, The a c t i v i t y  on each 
planchet was then determined using the Health physics Internal 
proportional aounter located i n  a low background area. 

Based on the p r i o r  efgqence that  t he  ac t iv i ty  in the water 
was predominantly Cs (for whiah the m a x i m u m  permissible 
uoncentmtion i n  unr s t r i a t e d  areas I s  listed in  T i t l e  10, 
CPp-fO, at 1,5 x 10-1 uo/ml) , and that the conoentratlon of 
Cs i n  the d i l u t e d  batches of waste was well below the 
above limit;, the diluted wastes were pumped t o  the r i v e r  at 
a controlled ra te  over a 24-48 hour period. During the 
waste dlschnrge period, due t o  a series of previous heavy 
rains,  the river l eve l  mas several f e e t  above its normal 
l eve l ,  

The volumes of I i q n i d  involved, the act ivi ty  i n  the diluted 
batches, et?, , are l i s t ed  i n  Table 11, 

. .  

- 2 -  
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TABLE I1 

SUWARY OF DATA FOR 

Gallon- into VauAi 

Dm t o  Cans 1. ' f h t o t  River Water Jotat 

7/10-7/22 18,000 36,000 54,000 

7/25-7/29 9 9 000 45,000 54,000 

8/1-8/3 18,000 54,000 72,000 

8/8-8/12 36,000 54,000 90,000 

8/4-8/8 36 ,mo 54,000 90,000 

Av. A c t i v i t y  ( u / m l )  i n  F i n a l  
Solution Prior t o  Diecharoe 

Alphe Beta -qamma 

3.9 loo9 1.2 x lo-* 

3,9 loa9 1.8 10"' 

3,s lom9 1.5 IO-' 

1,8 x loe9 1.6 x lonf 

1.2 x loog 5.8 x loo7 

TOTALS 0- 

E 



After C&al Ro. 3 had been pumped dry,  16 samples of aurf8oe1 
soil were taken From random loca t ions  along t h e  s ides  and 
bottom of the canal. The samples were combined, mixed weJ.1 
and turned over t o  HeaLth Pwsics Group for a c t i v i t y  checks. 
The r e s u l t s  were reported later a9 follows: -. 

Alpha : 6,4 x 10"' uc/mgm, of e a r t h  
Beta-gamma: 6.4 x loo8 uc/mgm. of earth 

Following t h e  above sampling procedure, the canel was im- 
mediately f i l l e d  with earth before a predicted period of 
w e t  weather could r e s u l t  i n  pa rL ia l  f i l l ing of the  canal 
with fresh waste l i q u i d ,  

Besent Liqu id '  Waste System: 

P resen t  labora tory  l i q u i d  wastes, considerably reducsed in 
total volume, are being col lected in the conurete s to rage  
vault. When the l i q u i d  l e v e l  In the vault  reaches a prede- 
termined height its a u t i v i t y  w i l l  be oheoked. If found t o  
be below t o l e m n c e  l e v e l s  it w i l l  be pumped to the river at 
a oontrol led =%e; i f  above tolerance levels ,  it will be 
di luted appropr ia te ly  with r i v e r  water, checked for a a t i v i t y  
levels,  and then  pumped t o  the rlver. 

The above arrangement is  a temporary one and w l l l  be replaoed 
by a d i s t i l l a t i o n  type conoentration system. Design oompletion 
of ~ this system is scheduled for mid-September and quotatfon 
requests w i l l  be sent out  immediately thereafier. It is 
ant io ipa ted  that the u n i t  w i l l  be in operation by meember 1st 
of this year. 

The valuable  a s s i s t a n c e  provided In this program by the 
Health Physics and Maintenance groups is  grateful ly  
acknowledged by the author3 of this report .  

0 A$ .- 
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FROM: J, G, MaoHutohin 

SUBJECT: Msposal of t i q u l d  Wastes * 

Dear  Clayt;: 

Attached hereto for your fi les are two (2) oopies 
of a report sumarising the work Uone t o  date on 
eliminating %he o w l  seotiaas located behind the 
Bloomsbarg plant, 

I underatand that you plan t o  visit w this week 
to 'dlsouss this program and a lso  t o  review the plans 
for the  proposed laboratory effluent distillation 
system. 

Please l e t  me born If you need any ntrther 1nfarma.tion. 

ua: H. A. V a u g h n  
W. B. Umstead 

B* B o  
C. v. Wallhausen 
c, c, aarroll 
Bo Bo DooleJf 

E. M, BUX"t8aVWe 


