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IPERHODHC WASTE .DIS.~SAL. $YSTD'I :MATERIAL BALAiYCE TEST 

To determine the  adequacy of s torage  capaci ty  and opera t ing  procedures of  the  
RWW System during a t eac fo r  refueling operat ion.  

The m s &  Smportant d i f f i c u l t y  encountered durfng t h i s  r e fue l ing  opera t ion  was 
the excessive amount of contaminated wastes accumulated £ram the  "hot" laundry. 
These "kmt" wastes exceeded the  s to rage  capaci ty  of  the  Specia l  Waste Tanks of 
the W&>te Disposal System n e c e s s i t a t i n g  use of  the  four surge and decay tanks , 
a s  s to rage  tanks. These tanks o r d i n a r i l y  handle r eac to r  l i q u i d  wastes only. . 
Also asscuciated with t h i s  problem was the f u r t h e r  overburdening of  the  a l ready 
overburdened evaporator.  The capaci ty  of  the  evaporator was genera l ly  inadequate 
t o  handle the  a ~ o u n t  of  s p e c i a l  l i q u i d  wastes and chemical wastes accumulated. 

The total volume of waste discharged to  the  e f f l u e n t  channel during the  r e fue l -  
ing period from n7cPvember 2, 1959 t o  March 15, 1960, was 1,102,800 ga l lons  o r  
32.31 percenc of Che design volume f o r  a r e fue l ing  period,  To ta l  a c t i v i t y  f o r  
t h i s  135-day period was 95,460.00 micaocuries o r  19.73 percent  of  the  design 
a c t i v i t y  f o r  an equivalent  135-day re fue l ing  period. To ta l  t r i t i u m  a c t i v i t y  
was B O B 1  percent  of the  design a c t i v i t y .  The volume of m n - a c t i v e  waste d i s -  
charged to  the  Ohio River was 6 4 . 8 1  percent  af  the  estimated o r  design valume. 
Special  waste discharged t o  the  River was 102-83 percent  of  the  design volume, 
and the  Reactor Plant  e f f l u e n t  ( l i q u i d  waste from Reactor only) was 92.83 
percent  o f  t he  design volume ava i l ab le  f o r  an equivalent  43 day period. Due 
t o  the  excessive wastes from the  "hot" laundry, the  volume of spec ia l  waste 
was s l i g h t l y  over the  designed f o r  discharge. 

The a c t i v i t y  of  the  non-active waste ,discharged to  the  e f f l u e n t  channel was 
195.90 percent  of  i t s  estimated a c t i v i t y .  Specia l  waste a c t i v i t y  was 53.90 
percent  of  design a c t i v i t y ,  and the  Reactor Plant  e f f l u e n t  was 103.29 percent 
of  the  design a c t i v i t y  f o r  an equivalent  135-day period.  However, the  maximum 
d a i l y  discharge f o r  any one day was 2856,37 microcuries on February 10, 1960. 
This was 54 percent under the  allowable d a i l y  maximum of 6200 microcuries. 
Even though the  a c t i v i t y  of  the  now-astive and Reactor Plant  e f f l u e n t  systems 
was over the  designed values,  the  t o t a l  a c t i v i t y  was we l l  under the  d a i l y  
a c t i v i t y  allowed by the  S t a t e  of Pennsylvania i n  Discharge Permit No. 1832. 

.Operat ing pressures of  th.e var ious  drums were .well  .w i th in  . t h e i r  design 
pressures.  
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. . . . . . ' ..The .miuxfm~ .level of' all. the tanks combined for any .om? 'day was 60 per cent on 
. . 

. . .: ..-Beceder 3, 1960. . . .  
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. . .  
' ' .'18@scrip.tiow. of Test :'~qdipment. and Test Procedure . 
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. . -~ur.in~ the 'refueling operation data were recorded to determine a material .balance . . .  
. . .  

. . . . . . . .  . :  . ' . 
. in order to ascertain design parameters in comparison to operati.ng requirements. 

. . . . .. .of the.Radioactive Waste.Disposa1 Plant during a refueling operation. . . 
. . .  . . .  

. . . . . .  

Taak level and drum pressure data were recorded at the initiation -of refueling . . 

operations, once every 24 hours during refueling and also at .the completion.of 
. . . . .  refueling. operations ,. . . 

. . , . .  
. . . . . . . . .  

. . . . .  

. . . .  . . . 
Gross -5eta-~ama activity of tanks and drums was recorded'prior to comencing and . , -  . ' : '  

. . aft& the completion of refueling operations. . . 
. . . . .  

. . . . 
. .  , 

. . Results . . .  

. . .  
' -  -,DlL@S 23904011 was between 11/2/59 and 3/15/60, a total of 135 days. . . .  . . . . ., . 

.The Waste:: D&s.p.gsal facilities at Shippingport were designed to collect, $io.ce'ss . 
. 

. . 
awd..dfepp,q~ of all radioactive wastes encountered during the operation of.'the 

. - . , :Stati&w, The plant handles liquid, gaseous and both combm,stible and non,-combus-' . . , . 
. . .  . . . . 

. . .  .tib$e solid wastes. Thic must be done In .a manner cdnsistent with providing.the' . .  . . .  

. .  . . .m&il~~dum degree of safety for the public and operating personnel without festri.t.- . ,  
fqg the capability sf the Station. Consequently the design is conservative and . . ,  

provides flexibility handling. waste materials. The guide lines for .the . . .  

. . .  
. . ., hardling and dispos.al of radioactive waste and radiation exposure limits for 

. . 

,.: . operating personnel were .obtained from applicable government documents on radia-.- . . . .  : .. . . 
. . . . . . .  . . .  . . .  tion expc~s~~re~ As is the case for chemical arid sanitary wastes, maximum permis- 

sible concentrations (WPC) for radioactive enviromnemtal pollutants have -been . . 
. . 

established by theNationa1 Bureauof Standards (NBS) Handb0ok~No:52,:'~Waximum~ ' ' .  . . .  
. . , . 

. . : a s  

Permissible Amounts of Radioisotopes In the ~dman Body and Maximum Permissible a . 
:. . 

. . .  Concentration In Air'and Water'', NBS Handbook No. 61,-"Regulation of'Radiation . .  
. . 
. . 'i Exposure by Legislative Means" and by Pennsylvania Department of Health. Regula-. ' . . . . 

. . . . . . . .  ' tion 433. The major design aspect was to insure that these tolerance values 
. were not exceeded. 

Using the volume figures as determined by design considerations plus the estimated 
leakage and sampling rate, the yearly volume of reactor plant effluents was cal- 
culated and a monthly average volume determined. From this estimated coolant 
turnover rate and from the expected efqiciency of the demineralieers in the coolant 
purification system, the maximum volatile and non-volatile activity levels of the 
coolant were predicted, 

'. It was also known that both liquid and solid radioactive wastes would be evolved 
. . 
. . . . . . , . '  in the laboratories, personnel change rooms and decontamination facili.ties located . . ' 1 ,  

in, the reactor plant service .building. Liquid volumes could. be expected to vary 
' ,  

' . . . . 
. . 
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grea t ly ,  depending on the  opera t ional  s t a t u s  of the  r eac to r  p lan t ,  ie., power 
operat ion,  maintenance, r e fue l ing ,  e t c .  There was l i t t l e  p r a c t i c a l  experience 
a l a i l a b l e  t o  a i d  i n  p red ic t ing  a c t i v i t y  l eve l s  o r  volumes. Liquid wastes were 
i d e n t i f i e d  l ~ y  source and a maximum expected a c t i v i t y  l e v e l  was predic ted  f o r  
each. They were then segregated i n t o  three  c l a s s e s  and average monthly volumes 
were estimated. The q u a n t i t i e s  of both combustible and non-combustible s o l i d  
r ad ioac t ive  wastes were est imated although no r e a l i s t i c  f i g u r e  for  a c t i v i t y  
l e v e l s  could be  derived. Contaminated items of p l a n t  equipment were t o  be 
handled on an individual  bas i s .  

.Wastes were discharged i n  accordance .with . I n d u s t r i a l  Wastes Permit Number 1832 
granted on November 1, ,1957, . by  the  Department of ~ e a l t h , '  . s a n i t a r y  'Water Board, 
Commonwealth .of Pennsylvania. . This experimental permit granted by the  . Compbn- 
wealth .reads a s  f o l l o ~ j s  : . "The f ina l !  .wastes a s  discharged- t o  the  waters  of the  
.Commonwealth , .shal l  a t  no ,  t ime.  contaiy! more . r a d i o a c t i v i t y  - than . lo-8 .microcuries 
per.  m i l l i l i t e r  above t h a t  of the  . in t ake  .water of the  Ohio-.River (exc1usi;ve of  
. t r i t ium) . "  This permit allows Duquesne .Light .Company t o  :discharge 1590 micro- 
c u r i e s  per  day on the  average .ove'r a 365 'day period..L~iith.abmaximum discharge f o r  
any one .day .of 6200 : i i c rocur ies .  ' .    his i s  .exclusive .of t r i t ium.  - For t r i t ium,  the  
allowable amount of discharge s h a l l  .not .exceed 10 c u r i e s  per  day average over a 
365 day period with a maximum discharge of 50 c u r i e s  per  day. 

. . 
T h e  a c t u a l  volume of non-active . l iqu id  wastes was :65 percent of  .the desT'';g~ 
.or est imated volume fo r  an .equivalent  ,135 day period.  Specia l  . l i q u i d  was te , .  ". , 

!.vd&ume d a s ,  9:02 .:8%: petcknfts.:csf .design. .. -During re fue l ing  aii excessive.: (greater.) :: :: ..:.: 
than . t h a t  expected) amount of "hot" laundry . l i q u i d  waste was experienced which 
overburdened . the  capaci ty  of the  . s p e c i a l  .waste . tanks.  . A  review of the  da ta  
(Table 11) i nd ica tes  t h a t  the g r e a t e s t  .volume of t h i s  waste .was t r ans  fered  t o  . t h e  
four surge and decay tanks. Ordinar i ly  these  wastes .wou.ld have been .  t r ans fe r red  
t o  the  chemical .waste tanks and processed through . the  .evaporator.  The chemical 
.waste. tanks themselves, however, .were f i l l e d  t o  , capaci.ty .&th  ..w,as.tes which :could . . 
not  .be processed because of evaporator  d i f ' f i c u l t i e s  . Leve'l and .flow c o n t r o l  
problems of the  evaporator caused prolonged periods of i d l w e s s  bu t  .even,.when 
the  un i t .was  opera t ing  i t . w a s  never a t  ,design capac.i.ty. -The evaporator opera t ing  
continuously a t  .design capachty would undoubtably .have . r e l i eved  somewhat . t h e  prob- 
lem of handling , these s p e c i a l  .wastes. However, i t  i s  bdlieved t h a t  even .such :' 

.opera t ion  as  t h i s  would not  have been s u f f i c i e n t . t o  hand le . the  amounts of s p e c i a l  

.wastes encountered and only , . increased evaporat0.r capaci'ty .and /cir. s to rage  f a c i l -  
i t i e s  would be adequate t o  solve the  problem. . . 

The s p e c i a l  bastes,which.were t r ans fe red  t o  the  four surge and decay tanks, then 
had t o  be proces'sed through the  four mixed. bed ion  .exchangers i n  . ser ies , .  These 
wastes f reqLent ly  sa tu ra ted  the  . r e s i n  beds of the  ion  .exchangers which . in  t u r n  
. f requent ly  delayed fu r the r  processing .of these f l u i d s  . 
The a c t u a l  volume of r eac to r  p l a n t  . e f f l u e n t  .wastes was determined by adding , t o -  
gether  the .waste  volume discharged from the  four surge and decay tanks, the . two 
t e s t  tanks and the  volume . i n  the  canal  p i t s  t o  the  e f f l u e n t  .channel.  Blanket 
and seed assembly removal 'from the  .core .was performed while the  core was under 
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water.  After  a l l  t he  required f u e l  assemblies had been removed, the  canal  water 
was pumped d i r e c t l y  to  the  e f f l u e n t  channel. v i a  four  mixed bed ion  exchangers 
which removed the  so lub le  impur i t ies .  This was permitted because the  radio-  
a c t i v i t y  of  the  water was l e s s  than 1.0 x 1 0 ' ~  pc/mT. Any l i q u i d  waste d ischa  ged 
to  the  e f f l u e n t  channel must have a r a d i o a c t i v i t y  l e v e l  of l e s s  than 1.0 x 10 - fi 
yc/mB above background a s  indica ted  by NBS Handbook 52. The ac tua l  percentage of  
the  designed volume used by the  components of the  r eac to r  p lan t  e f f l u e n t  system 
i s  as  fsol8lows: 

a. .Surge and decay tanks - 62.07 percent of designed volume 

b e  ~ e s t  . . ~ a n k s  - 30.7'6 percent  .of designed voPume 

c. C a n a l  .Water - 468,20 percent  of designed vol.ume 

.It .wiP 'E be noted that the  t o t a l  .of . t he  combined percentages i s  461.03 percent  i n  
excess s f  the design.ed .vol.ume. Because the  .canal water i s  considered a s  a s p e c i a l  
alpp8icatiom of &he .system, i t  . w i l l  ,not  be considered i.n t he  f i n a l  average. There- 
f a re ,  the  f ina l .  average .of . t h e  a c t u a l  .volume processed i s  92.83 percent .of the  
designed volume for an equf,val.ent 43 day period. 

percentages o f  tank Bevels were taken pricrk t o  co&encing refuel ing ,  d a i l y  during 
re fue l ing  and inamediate1.y a f t e r  ssmplctbsn .of r e lue l ing  ( f o r  t h i s  da ta  consul t  
Table-.XI). The maximum B.eve1 for any one .day f o r  each type o f  tank i s  given i n  
the  following PistEng : 

a. . Surge awd..Decay - 4 Tanks - .58.5 percent of  t o t a l  capaci ty  on March 6, 1960. 

b. T e s t . -  2 Tanks - ,1100 percent  o f  . t o t a l  capaci ty  can-.December 13, 1959. 

c.. . Spray .-Recycle .- 1 Tank - $7 percent .of t o t a l  .capac'ity on January 5, 1960 and, 
January 6, 1960. 

6 Reactor Plant  Container Gravity.Drain - 1 .Tank - 100 percent  of  t o t a l  
capaci ty  on March 13, 19606 

e .  Flash - 1. Tank - 65.4. percent  .of t o t a l  capaci ty  on January 19, 23, 28, 30, 
February I, 9, 12, 13, 1960. 

f ,  Blow-off - 1 .Tank - 64 percent .of t o t a l  capaci.ty on November 20, 1959. 

g. Chemical.-Waste . -  . 2  Tanks - 89 percent .of t o t a l  capaci ty  on November 25, 1959. 

h, , '  . ~ b e c i . a l  .waste - 2 Tanks - 81  percnet .of t o t a l  capaci ty  on February 3, 1959. 

i. Now-Astive..Waste - 2 Tanks - 100 percent  of  t o t a l  capaci ty  on.December 3, 1959. 

The g r e a t e s t  percentage t o  ecstal . tank capaci ty  (1.6 kanks) used was 60 percent  .on 
December 3, 1959. . For individual  tank l e v e l s  consul t  .Table X I .  
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. I  

Table.:XH a l s o  l i s t s  pressures f o r  the  drums and tanks p r i o r  to  r e f u e l i n g , . d a i l y  . 
during re fue l ing  and immediately a f t e r  t h e . r e f u e l i n g  opera t ion .  A .review of . t h i s  
da ta  reveals  t h a t  a l l  pressures  w e r e . w i t h i n . t h e i r  designed l i m i t s  e x c e p t . f o r  the  
vent  gas compressor suct ion ,  

Table :X,  l i s t s  the  ..designed opera t ing  pressures  i n  -addi t ion  .to the  minimum .and 
maximum opera t ing  pressures f o r  the  var ious  vesse l s .  . 

... 
'' . ~ e a c t o r  p i a n t  .temperature, was recorded f o r  the  f i r s t  . four .days. . The tempe'rature 

.average f o r  t h i s  period was 83 F (consul t  .Table:.XI f o r  d a i l y  temperature3;: 

Cross Beta-Gamma Act iv i ty  of gaseous and l i q u i d  .wastes o f  the  var ious  drums a n d .  . 

tanks, recbrded p r i o r  to  and a f t e r  refuel ing ,  i s . l i s t e d  i n  Table-X. 
' 

It .was impossible to  o b t a i n  a good approximation of  contaminated non-combustible 
ma te r i a l  handled; a l so ,  the  weight and .contact  a c t i v i t y  o'f 'contaminated com-, 
b u s t i b l e  mater ia l  charged i n t o  the  inc ine ra to r .were  not.determined. , 

A log o f  events  f o r  the  performance o f  t h i s  t e s t  a r e  l i s t e d  i n  Tables X I 1  through 
XVIII. Table X I 1  i s  a summary s t a t i n g  whether o r  not  each oper,ation, a s  an t i c ipa ted  
i n  Appkoved Tes t  Procedure, was performed. This Table a lso  includes a l i s t  of  ' 

the  d a t a  t h a t  was not obtained and a s  required by the  Approved Test  Procedure. 
No reason can be given why t h i s  da ta  was not  taken. 

Figures 1 .through 6 a r e  .p lo ts  of  tank volume .versus percent l i q u i d  l e v e l  f o r  s i x  
tanks and E'igures 7 through 9 a r e  p l o t s  of  tank capaci ty  . v e r S s  tank l e v e l  f o r  
th,ree tanks. . 
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. ' . NON-ACTIVE LIQUID WASTE ,DISPOSAL SYSTEM . * 
. . . ... 

. . 
. .  . 

. . ' A , .  

'DESIGN PHILOSOPHY AND DATA . . 

. . . . . . . .  . 

. .  . . , . . 
. . 

The non-active liquid waste disposal- system provides the facilities. . .. . . 
. .. 

, necessary to contain, process and dispose o'f 'all neutnal liquid wastes from the. 
serrice building which areexpected to be nbn-radioactive. . The sources of .tkese ' . .  

:wastes are showersarid non-active drains of laboratory sinks. All non-actibe 
wastes flow by gravity from their source in the Reactor Plant :Service Building t o .  . .  . , '  . .  

. . ,  
a bolduptank in the same building. . From the hold up tanks the wastes are'punped 
tnto &n'& o f  two mn-active waste tanks in the disposal yard. The wastes are 
sampled in the non-active tanks and, depending on th.e radioactivity content, either , .  

gravitated to the river at a maximum (and non-controlled) rate of 80 gpm. or pumped'... . ' . . 

into a-special waste tank where can bepumpsd to the river at a controlled rate . . 
.of up to 25 gpm. 

Theestimated or designed quantity of liquid waote from the non-active : 

waste system was. 5630 gallons per day, or approximately 2,060,000 gallons annually., ' . , ''. 

. . .  "This vcliimp. of waste was expected to contain approximately 0.35 x 10-2 microcurieo ; .: . ., : :.. 
. . .  .: , 

. per gallon, or a total.of 7300 microcuries annually. . .  . 

. . . . 

. . . . 

REFUELING .OPERATING DATA . . . . . .  
. . 

. . . . . . .  ' 

. . . . . . ,  . 
. . 

During refueling, the actual volume discharged to the effluent channel , . , . 

was 493,815 gallbns or a daily average of 3657.89 gallons for the 135 day period. 

. . 
 his volume was 64.81 per cent of the designed volbe for an equivalent period. . . 

. . Total activity for the refueling period was 7989..40 microcuries or a . . . . 
. , daily average of 59.18 microcuries. This activity was 295.90 per C-C of the . , ' . . 

anticipated activity for a 135 day period and109.44 per cent of the annual designed 
activity of 7300 microcuries. 

. T h e  discrepancy between the design data and the operational data was due ' 
to an~overestimation of the volume and an underestimation of the activity of non- . 

active wastes that would be accumulated during ~efuel%%~. Shower drains furnished, .. . .. 
the:-largest .amount of total .activity. . . 

Tables I and IV summarize.non-active waste disposal for this period. . ' , . '  
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. .DESIGN PHILOSOPHY -AND DATA 

. . The . s p e c i a l  1.iquid waste .d isposal  .sys tem provides -. the  f a c i  li,ties necessary 
t o  .contain, process and dispose of a l l  l i q u i d  .waste .from' .the Reactor 'Plant  Service  

.Building . t o  a hold up tank . i n  the  .same bui ld ing . A l l  . spec ia l  l i q u i d  .wastes flow by 
'. . g r a v i t y  .from . . their  source . i n  . the  : ~ e a c t o r  planti S e r v i c e  .Building , t o  a  hold .up tank .i-n' . , 

the  same bui ld ing.  ' The .sources of these .wastes a r e  the:laundry and s p e c i a l  .waste.s 
labora tory  dra ins .  . From the  hold up tanks the  .wastes a r e  pumped t o  one of two ,spa- 

.. . 
= i a l  .w+ste' tanks ' located i n  the  .waste Disposal Yard.   ere the  wastes ' a r e  thorough- 

. l y  mixed, ' ;smpled and the  gross, s p e c i f i c  a c t i v i t y  determined. .Based on the  a c t i v i t y  
measurement, the  waste . l iqu id  i s  pumped . a t  a  . con t ro l l ed  r a t e  t o  the  . e f f l u e n t  .chan- 
n e l  where i t  i s  d i l u t e d  with.water  frczm.the condenser discharge t o  the  prescr ibed 
. l e v e l  of r a d i o a c t i v i t y .  I f  the  a c t i v i t y  exceeds 1.9 x 10-4 p d m l  ar is  s o . h i g h  t h a t  
the  tank .cannot be emptied i n  the  .ti.me ava i l ab le ,  , the  .remaining , l i q u i d  can be  puniped 

' 

. to, one of the  two .chemical . tanks fo r  fu r the r  processing. -The discharge of  t h i s  
waste is  scheduled .so a s  not  t o  ,con£ l i c t  .with . the  discharge of any o the r  waste .lip 

. . 
u ids .  . . 

.The .est imated o r  designed -quanti ty of li ,quid from . the  s p e c i a l  .waste . sys- . . 
tern was 2950 gal lons  per  day o r  an annual .volume .of 1,076,7,!9 ga l lons .  . Designed 
annual a c t i v i t y  of tQis volume of waste was 408,800 microcuries o r  0.38 microcuries 
per  gal lon.  

REFUELING .OPERATING DATA 

The t o t a l  volume of s p e c i a l  .wastes during , r e fue l ing  was 409,516 gal lons  . . 

. . o r  3033.45 gal lons  per  day f o r  a  135 day period.  -This  volume .was 2.83 pe rcen t  , i n  
excess of the  :design volume f o r  an .equ iva len t  period.  .The t o t a l  a c t i v i t y  £or the  
409,516 gal lons  was 81499.72 microcuries,  o r  46.10 pe rcen t -be low ' the  design es t imate  
f o r  t o t a l  a c t i v i t y  fo r  135 days. Average d a i l y  a c t i v i t y  was 603.70.microcuries. 

During , r e fue l ing  the . s p e c i a l  .waste . tanks were requi red  . t o  r ece ive  an 
.excessive amount of laundry waste, which a l s o  a t  f i r s t ,  contaminated the  non-active 
.waste. A l l  of t h i s  high a c t i v i t y  waste under .normal .operat ing would b e  
.drained t o  the  chemical waste tanks and processed .through the  evaporator.  However, 
due t o  d i f f i c u ' l t i e s  with . the .evaporator a s  previously ou t l ined  ' i n  . t h e .  r e s u l t s ,  these  
.chemical  waste tanks could nof .handle the  s p e c i a l  .waste .excess because,  they were 
, f i l l e d  t o  ,capaci ty  wi th  ,chemical wasees , Fina l ly ,  dbring , t h i s  per iod  :. t he  e f f l u e n t  
-header from ,waste d isposal  s  torage t o  the  e f f l u e n t  .channel . ruptured delaying . the d i s -  
charge of waste .water. 

Because .of the  ruptured header an a 1  t e r n a t i v e  t r a n s i e n t  .method .was 
es t ab l i shed  t h , a t . p e m i t t e d  continued discharge of the  waste, d isposal  ,.system. To 

. . avoid an extended shutdbwn of the  ho t  . laundry a s u b s t i t u t e  .method of 'disposing ,of 
. . t h e  spec ia l .was te .wa te r  was devised. I t . w a s  resolved t o  d t a i n  t h e . s p e c i a l . w a s t e  

t o  a  sump, through s t r a i n e r s  and then t o  the  surge and.decay tanks by eduction. 
.This  mqthod a l l e v i a t e d  the  burden on . thp . s p e c i a l  .waste tanks and reduced the  a c t i v -  
i t y  of the  .water by s t r a i n i n g  .and d i l u t i o n  t o  a  s a f e  .contaminatdon l e v e l ;  .however, 

' . discharge t o  the  &f f l u e n t  .channel . ( r i v e r )  was performed a t  . a  slower r a t e .  
. . . . 

. . ,  . -7- 
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.. '.:Spacial wastes are ..s,-ri=ed in Tables; 1I':'and V. . T~ble .II. iadicates which. ... . ' 

. . ... mnks were used for the  stor&of spcia,l..iastes axid .ult&atelj discharged to the , . 
. . 

' .effluent chnnel.. . . . . . . .  
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?ERlODIC ..WASTE .DISPOSAL .SYSTIW .MATERIAL. BALANCE TEST ' 

. . 

REACTOR PLANT LIQUID WASTB '. 

I' DESIGN. DATA AND PHILOSOPHY . , 

. . . . . . A l l  l i q u i d  wastes a r e  del ivered t o  one of  four  surge atid decay t r n k i ,  'in , , '  . . 

t.he, waste Disposal Yard. Each tank has a capacity of 29,100 gallons.  This l a r g e  : ' .. '. ".. .; 
. .  .... 
. . s torage  volume is designed to.  provide a hold-up time of 45 days, which al lows the. .  . : :. . . . . ..' .. 

. . . ',.. 
" radioactlw.it). t o  decay t o  . l e v e l s  where subsequent pmcess?mg csa fmther redwe ... the: . . 

, .. ;.. . 
r a d i o a c t i v i t y  ' to  the  required l i m i t .  Af ter  45 days decay the  l iquid.  is pumpel... .. . . 
from e t o r a i e  through the  waste . l iqu id  cooler  t o  four  mixed bed ion  excbangrrs ... 

, , 

. . 
. ... . . 
: .: ariranged i n  s e r i e s .  From here the  wastes flow t o  the  fe'ed-bottoms beat &changer. . . . " . . 

. . and then i n t o  the  gas s t r i p p e r  where most of the  v o l a t i l e  ~ateriai:.(gasgs) '$8 O .  . 

. . regovcd. The degassed l iqu id  c o l l e c t s  ' i n  t h e  bottom .of. the  a t r i p p e r  from iwlrere"'ft..: ' . . .  

. " .  i s  pumped . t o  one of two t e s t  tanks i n  the  Waste:Disposal Pard for m n i t o r i n g  . a d - '  . .  >:, , .. . . subsequent discharge t o  the  e f f luen t  channel a t  a control led  w e .  ... . '  
. . .  . : . . , , . ., . . 

. . . The .disposal  of f u e l  handling canal  water is a specia l ,  infreqdent  case .6f. 
. . . . '., . high a c t i v i t y  waste d-isposal.  .This  water i s  expected t o  have a temperature. ,of '100.'~.;,. ... ' . 

.and a maximum non-volat i le  a c t i v i t y  of  about 1 x 103 dps/ml approximately the c'aroe . . . , :  ,. . .. . .: . .  . . 
. . 

. . 
. . '.: . . a s  the mixed ., bed,'high l e v e l  wastes a f t e r  the  .45 day decay period. .. . . 
. . . . 

. . .. . . . 
. .. . . : ' The Reactor Coolant Water is  t r ea ted  with l i th ium reins m' Piaidie --r- - . ' :  . . '. 

. . . .  . 
ros ion and deposi ts  i n  the  system. Lithium was se lec ted  i n  preferem& g ~ .  ather , ' 

' ':' , . . 
. . 

. . a l k a l i s  because of i t s  good nuclear  p roper t i e s  and .  the  effect ivenee6 of '..the llthicas - . "  ' . ' :  . . 

hydroxyl mixed bed ion exchanger i n  removing high-hazard radgoactive f i eo ion  product6 ' . . . :  . '. 

f r o m  the coolant  stream. The l i thium atom r e a c t s  wi th  neutrons to form an alplu.. 
. .and a t r i t i u m  atom. T r i t i ' w  (12 year h a l f - l i f e )  decays very  l i t t l e  dorihe , -  .;:,,..:...: 
: ' any reasonable hold up time. A s  a p a r t  of water, i t  cannot be r e m e d  or co.acen-, , . . 

c r a t e d  by d i s t i l l a t i o n ,  chemical treatment or  ion  exchange. Fortunately,' ' .trithm..;&,o 
a r e l a t i v e l y  'low-hazarc? isotope,  compared' with o the r  fsotopes, which accounts .-for. the . . . 

. . . . ." . f a c t  t h a t  the  to lerance  l e v e l  allowed by t h e  .Commonwealth . o f .  Pennaylveaia and r a m -  ' . . .; '. .. . 
. . mended i n  NBS documents i s  comparatively high. The..RWDS contains the .  t r i t i a t e d  wata :..:: 

. . . .  
. . and re leases  i t  a t  .a  contro1,led r a t e .  The t r i t i a t e d  water .occurs only. i n . t h e  

. . . . r e l a t i v e l y  .low volume react& plant  e f f luen t .  
. . , . . _  . .  . . .  : .  

. ' .. . .. . . . , .  
The reac to r  p lan t  l iqu id  waste system i s  designed f o r  the  .sutge .and. dkcky. ,: . . . : 

. . 
tanks only. The an t i c ipa ted  volume t h a t  these tanks would handle was es tab l i shed  at ,' ., . . .  : 

. . . . 276,000 gal lons  annually. The ant ic ipated  year ly  burden . o f .  r a d i o a c t i v i t y  for, .  tbtia'" : ;, ' . .  ., ' 

waste af t e r  processing was' estimated a t  .'47,450 micirocuries and .a  tritium: a c t i v i t y  .of. 
, . . . . . . . . .  

. . .  . . .  
. .  3650 cur ies  .. . . ' . . .  

. . . . . .  . . 

. . 
. REFUELING OPERATING .'DATA 

.. . . . .. 

The Reactor Plant  Liquid Waste :System was only required fmm November '2, ,,:,, . '  . . .. . . 

. . 
, . 

. '  1959 t o  December 14, 1959 when a t o t a l  of 182,419 gal lons  of .  Reactor Plant  .ef.flue.nc :. ".. ', 

. 

. o r  a d a i l y  volume of 4242.30 gal lons  a s  d'i'scharged to the .Ohio Biver.,. . .. '.., . . ' . .  . 

This volume includes discharge from the  surge and decay .tanks,. t e i t  tanks and fuel . ' .  .,..;. ' . , . .. 
' . . . .  

' . ' h a d l i n g  canal  water and was 461-03' per  cen t  .over t h e  designed volume f o r . a n  . ' . .  . 
. . . . . . 

equivalent  period of 43 days. 



. . . . .. . . . 
. . . . .  . . . . .  . . .. . . . . . 

. . , . 
. Tcital a c t i v i t y  fcii this ' per iod .;ar 5795.05 microeuriec. This ictirity ,was ' .  .. . 

3; 67 p e r  cent  i n  .&eess of the  designed a c t i y i t y  f o r  an equa l  4 3  day pet iod.  : T o t a  : '  . ''; 

, . tritium .ac t iv i ty  was. 4-78 cur ies  which was only 1.11 per cemt'.of the  designed. . . .  . 
. .  . .  

a c t i v i t y  fo r  43 days, . . 
. . 

, . .  

. .. , 
. . 

.. . Following i s  a. 1.ist ing .of the breakdown of , the .  Reactor P l q t  e f f luen t  .waste 
: di$charge f o r  43 days. . ,  . . . , 

. . ... . 
.' ~ Y i e @ f  Total Average ~ c t u a i  Actual . . 

. . . . .... . .. 
~ v g  . .AC t iv iay.  . . . Reactor vo lume volume . .Po~&w~ . .  . . . 

, ,  . plant  Discharged Discbargedpesi$n Total  . Daily .bcs.i@.' . . A c t  n3'. ,; i. :, . . .  . . . '. , 

'-7 ' 

. : . . . . . . 
Act? Act iv i ty .  'Tritium : Des , . .  Liquid Gal:; per G a l :  per Volume Act. 

. . 
% X Curies . .Curies . - Bischarge 43 days Day.. PC PC. 

. . . . . . 
' . : 

. Surge and,  20182 ' ,469.35 62.07 5348.25 124.38 95.68 4.51 l.@5 ' . " '  . .  , .. . . .  . .,. . . .  . . . . . . . .  . 
. .  : . . . Decay . . ~. 

/ ' . Tes t  Tank ' 10000 ' 232.,56 30.76 425;70 9.90 . 7.61 0 .~26 . . . .06 

Total  1.82419, 4242.30' 561..03 5795.05 134..77 . 103-67' . ,4.71 1.11 

.This s y s t e m  was designed f a r  use .wia the reartar i n  .operatiom. 
" .: .' -.. , . . . .  ~ l r i &  ref  yeling there  Ys .basical ly  .no' need . for  ' the  reac tor  l i qu id  -ef f Iaaate. Becaiise 

. . :of " the  excessive volume. .of specia l  waste i t  was decided to w e e .  eke s-.ad .decay 
.. and. the t e s t  .tanks f o r  Istorage .of sgecia l  .wastes; Therefore, a f t e r  43 days. of the  . 
. . .  

' refue2'ing period, the .subject tanks were ,used f o r  s p e c i a l  l i qn id  wa,ete. . . 
. . : :  .. 

. . . .  . 
. . . . .  

. . . . 
. . .  .. . . . . . . . , .  . . 

I.' 

. . 



. . .  . . 
. . . .  : . ~ k . . c h e m i c a l  waste disposal system .contains, procease6 and. disposes of . ia l2 . ' .  ' . I  . 

. . . . 
. . . .  l iquid wastes 'from the .decontamination r&m, simple room, cleaning booth, and chrolaated . . . . . . .  

. . . . .  
. .  component .cooling water pump. gland leakage. sump i f  :necessary, which cannot be handle*. . . . . . . . . .  . . . . . . . .  

. . . . . .  :by t h e  specia l  waste disposal  system. These wastes are .of .hp to  @oderate a c t i v i t y  . .  . .  
. . . . .  .but . . high. i n  chemi'ca.l'.content. . . . . 

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

. . . . . . . . .  ,The was.te l i qu ids .  and f loor  drains  fi.om .the .dewntaozimatiod .room'are :d'-..'. , . .  , . , . . .  Icc t e d  - i.n a 'sump .tank i n  the reiclor planc.:seirctice buildin8 ,and. puiap&d . t o ,  bne :of e\so . . .'.. ._. i .  - 
. . 

chemical waste tanks located i n  the .basement :of the  waste disposal ' ,building. "'. The .: . '  :: . . . .  . .  
. . . .  

. . 
. . contaminated drains from the eqrnipent cleaning bootsll,,in the skpie  preparat&on .room . . . .  : ..:. . :.. . . . .  are  -collected-. i n  a separate sump tank and pumped . t o  one, .of . the  .two chemical ;waste . . . ' . .  

. ' . . .  tanks. . ... . Each of 'these t n k s  has an a g i t a t o r  to  thorwgh1y.d.x  the l iquids:  Befork . ' .  . . . , 

.. these wastes a re  processed, a sample i s  taken, the  pH, chromate' content and . ac t i v i t y  
, .  . . . . . . . .  

. .of the sample a re  .measured and tbe necessary chemical processing carr ied, .obt .  to  . ' . ' .  . . 
. . e f f ec t  shrotnate reduction and p r e c i p i t a t i o n .  . I f  the  radioact ivi ty  of the supernatant:-; . :  

. : . ' . ' l iquid  is  : suf f ic ien t ly  low, the,l tquid i s  t ransferred to  the  specia l  .waste ,tanks f o r  . .' 
. . . . .  : discharge t o  the e f f l u e n t  channel. I f  the  r ad ioac t iv i t y .  ks i n  excess of what can. .lie . . . .  . , . .  

r a f  ely 'discharged t o  the. r iver ,  t h e  :neutralizied liqtiid is  processed ! i.n .a .*.par .cablo :.. : . . . . .  . . :  . -  .... 
. . . . .  . . . ..,:. .. 

. . .  .press,ion evaporator. . The d i s t i l l a t e  is routed t o  . the  surGe, .ta&s. . The xesihe .of.. . . .  -.;' .. .:' .. ..i 
. .< > ,. . ,: , .:. : ,, 

either evaporation .?r of prec ip i ta t ion  i s  mixed .with 'cePextt .And. .druded:- f0.r sub&-. . . .  
. . . . . . . . .  

. . 
. . .  'quent sea. barrial. ... , . 

. . . .  . . .  . . . . .  . . . . . . . .  . . .  . . .  . . 
. . . . .  

. . . . . . . .  The quanti ty of waste from the  chenica l  Yaste system .;a= deaig&ednt 3750 
... gallons eve ry  15 days o r  a t o t a l  annual volume of  9lJ50 gikllons. Because :these tanlrs , :  . . .  . . 

. . ' .  cannot be .d i r ec t l y  discharged in to  the e f f luen t  .channel, there  is.  nc. a c t i v i t y .  r-equire- : ..... . . . . . . .  . . .  . . : . . .  : . . . inents t o  be .me!. These .tanks a r e  noreally discharged' t o  , t he  .*pecial waste. tank' a&. . . . .  :: 
.:. . . .  . . .  . . .  . . . . .  evaporated. . . . . . . . . .  . . 

. . . . .  . . .  ... . . 
. . . . .  . . 

. . .  . . . . .  . . . . . . . . 
. . . . . . . . . .  . , 

. . .  .: : :: PIB~.~~PERATI~.,'DATA' ' ,. . . . . .  . . . .  . . . . . . . . . . 
. . .  . . 

. . .  . . . . .The' total..volume %of ' chemical waste .processed from November 2, '1959. to  . 
. . . . . . 

I .  ;. "March 15; 1960 was '59,400 .gallons o r  a .daily discharge . r a t e  of 440. gallons..  ..This' 
I:. was 76 per. cent i n  excess of the .estimated .volume fo r  an. eclui.valent 135 day; period.,  . . . . .  . . .  . . . . . .  . '  . . . 

. . . . . . .  . . .  . . . . . . . . . . .  . . . . .  . . . . . . . . . . ,  . 
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, .  l w b I L I  I[ . . . . . . .  . . . . . . 
. . . . .  . . . . . .  . . . . .  . . 

8 .  . . . . . . .  . . . . : . . . . 
. . .  , .: 

. . . . : .: . . .  . . .  :S-Y OF "A'~(11JN-ht2T~~)  ED WASTE . . . .  . . 
. . . . . . 

. . .  I DI&86vm. H)WWIG :. Ri!f3Wil!&E . . . .  ... . . 
. . .  . . . . .  . . . . .  . . . . . . .  . . 
: . .  - . . . . . . . . . . . . .  . . .  . . . .  . . . . 

. -kra t &ant o d Activity $Q . . .  . . ,  . . . 
. . 

. . . . .  . .  . .  : . . . , v a ~ ~ w e  . Activity I .... - Df a'charge -..%if. ' e m e l  .?ot.a4 . . 
. . .  . .  . . . :  . .bate :G~PI Bde/nila mk0 H ~ .  . p 6 / m ~  X lo+ .P=. . . . . 

. . .  . . , . ' ._. . 
. . .  . . 

. . . . . . . . .  
. . M/2/59- ' ' 6800 6 .30  x 10-6 ' ..I 40 0; (312 ?& a@ . . . . . 

. . . . :. .1%/3/59 5 750 K020 x 10'~. 1. 35 0.065 136 $8 '. . ' .: 1.;' . . . ' !  . . 
.P1/4/59 .5.700 . .  . 61~4.0'~ l ( d p 7  ' .  ' . 3  30 '  . 0; 008 .3.68' . .  / .  

11/5./sq .saos . . . . .  . 1,784' x 1 . ~ ~ ~  1 45 0.820. . '  . 4i67 ' .  . . 
. ' . . . . . .  . , l l l5/59 5900 '1.97 x .  ,loAs : 2 . , , . . '  00 . . 0.002 . . oo& . . ' ,  . : . , , 

3.0 
. . 

.. . . . : . - a n f f t i 7 . ~ 9 ; .  .[4nos. . $ . ~ ~ X . , A ( Q - ~ .  2 .  . . . .  0,wo . 13....6s . . . . . .  . . . . . . .  . 
. . . . . . .  11/q970$9 5958 a . ~  x 10-7 ' 2 . .  . 25 00.051 , . 

16 grS : ,: 
. . .  . : . .  , 

. . . . . . 9 .  : 

, . aag7-8oss . . dsoo 3.7:f. 10-7. ' . 2 . . s o  . .  . ... 0,022. , .  . ' .8b58 . .  ' . .  
. . 

:. ~P1/$/59 ~i.5000 3..00 x 1 0 " ~  2 .I5 0,819 , . . 5.30 ' : . . 
. . . . . :  . na/noffsg. 6050. lo 10 x. n.o-'l . , I  45 .. '0.011 . . .2 3 4  . .  ':. ... 

. . . . .  
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. . .  
:2/5/60 4300 8.94 x 10'~ 2 50 - 0.394:. : ,  145.34, 1B: Teat . ,;. . . . . . .  

. . 
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.2/8/68 . ' . 1560. 1.06 x 10'~. . 6 30 . . .  0Jl9 . .  ' 625.56.-.-1-D:'Su- : . . .  . . .  . . ' . . .  
. . 

. . .  I .  , , .. , . _  - 
. . . . .  . . ; . . . . . .  .2/$/'60 . i  1500 1.39 g 10-4 8 20 ' - Q, 706. ,,oo .m ~,&'t;' .: . . . .  . . .  

12/8/60 ' ' .. 3570 3.27 x.10-5 , 3 " 20 . . .  . . . . 0',9?7.;. , ,  ;. 441.97 :'Spatkial..Wimte. ' .  ,,,.: ; .',,.. 
. . .  

, . " ' 2/9/68 1440 ' 1.06: g lom4 6 0 0  : 0..7.19 . . . . . . . . . . .  
. . . . 

. . 577,44, -1D;S~qe ::..' 
. 2./9:10/60 ' 2970 , 1.. 78 x 10 '~  -10 . 55 1..356 2001,743 -Spcia1. .Yditg.  . . . . . . . .  j...:".; 

. . . .  . ,  .2./10/60 2380 1 . 0 6 ~ 1 0 - 4  .9  5 5 ' . .  .0.719 . 9540 38 $D Surge. . ; . . 
. . .  

. 2./10/60 
. . 

. . . . . . .  945. ' 1.39.x.10-4 ' . 5 :  '15' , '  0,706 497.e07 BqB ~ e e t '  . . . . . 

2/11/60 ' " 1480 ' .1,:06 x ' . l ~ ' ~  . . 7 .  . 05 . . 0.  719 593-48. l ~ . .  surge . . ' . .  : . a .  . . :  . . . '  

. . :. . .  . . . .  . 2/zl+.-12k60 3550 6;42 I 10'5, U;.; : 50 .06!i44. .862'.,30 . S p e e i ~ l . . ~ @  , , : ~ ' , : ~  :-.-:,:, 
. . 

2[L2/QQ. 
. . 

. . . .  . . , . .  . ' . .  . . . . . .  .. . . .  1560. ,Loo6 i .ld-4. "": j 30 : '09 719. 625i.56. 1@'SGrge: : ::.. :..'. : .  . .  . . . . . .  
2/12;f60 3640 ,'.9.64 x 16-6 .3 10 ;. .0.310 1i32.86 l.specllai .was.tc .i.. '' . . .  . . . . . "  . . .. . . , . .. . .  

. . 2/13/60 1340 L.06 i .10-4  . 5 .  .35 0.719 " . 537.34 ..ID Surge. . . 

2/13/60 1335 1.39 x 10-4 7 . .25 0.706 . .  702.2.1 .1B Tect. . .  . : . . I . ; 
. . 

. . . . . .  . . .  -2113-14/60 3570' .6 .22x 10-6 ' 8  . .  30. 0.738, 840.38 - . ~ ~ ; e c i a l . .  w ~ c & .  : 
. . . . . . .  

"' . 2/14/60 . . :I920 , . 1 . 0 6  x ' -8 ' 00 0.719 . . .  769 4.92' ID'' Surge . . . . . . . . .  . . . .  . ;:, .,..- . . 
. . 

. . . .  . . 
2'/14/60. - 6 1 5 . .  1 .39 .x .10 '~  . 3 ' 2 5 . .  -.0..706 .,' ,323.49. lB'.Tast . " . ' ,  . . . .  . : 

.'2/16/60 . ' 3550. 2,.88 x . . 4  , 20 0.683. 386,.95 . Special . , ~ a o t e . .  . . .  ::: 

. .  . .  . . : 2./17/60 3320 . ' 2 . ' 3 0  x..'l'0.-5 ' :5.' 30, 0 ..389 288. Q4.. Special  date .:. ..: ,..: ';- 
2120-21/60 : . . 3600 .5.94- x 10'5 . 16 , . 00 0.603 ' . . . 810:i00 . Special ,Wat3k& , . ., . 

. . .  2123-24160 35.7.0 . 9.70 x J.0 -5" .I@.. . .  00 . . .  0.987 . .1310.55; ,:"Special. '~aata . . .  . :  . 
. . . . 

. . .  .2%24/60 . . . .  -': 4850 ' 3 . 8 6 ~ 1 0 - 5 . : ,  ' 7  2 0  0.720 . 7 . 0 8 . 1 0 . . U . T e i t . . '  . .  . . " 
. . . . 

. . .  . . .  . . .  ... .. :2/24/60. :. 36.7 5.67 x; ,10;6 ,.3. .I5 0,189 
. . 

. 8He47 ~pecia&.waete . . 

. ' . . .  :2/i5-26./60 ..3050 7 . 0 6 : ~  10-5 .' 7 . . .  10 ' . .  0,'837., . 824.96 ' .special..  liae..tc : .  . . . . .  :::. 
. i. . .  

.. ' '2/27/60 , . 3500 . '1 ,29 x 10-5 . 3 . 50 . .  9..378','. . . .  ,1,70.. $10 .. ~~ges9al . :#u+te . . . .  

2127-28160 3500. '5.63 x 10,-5 5 : : 1 0 .  . '  . . .  .. 1.041 . :744,85 Ui.~est:: ':, , . : ' . , : . I .  

. : . ' . 9/29/60 1438 . 1.52 x '10-4 '- 12' ' 20. 0.643 , .. .- 8217..28. -~~~cbal:~aste,.:' . . :...: 
. . 

' ' ' ' -.3fbtinBly .Total 9504.3 , 

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

. . .  . . \;.2?7 . . 40 .21162,,30 . . .  . . . . 
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: '  .mte . 

..Dtss. 
. . . .  . . . .  . , . . .  .eaa.. pt/ml .. Br.. ...m.n, , , C / d  . X . I O + ~ ;  .+.is . . . . .  . . .  

. . .  . . 
. . . . . .  

. . 
. . 

. . 4 .  : . . .  .3/1[6o . . .  . . . ' .  1850 ' 1.52 2 10' .. . . . .  . . .  9 . .35 L.64 j -4.31 . , : ~ ~ a e i & . w ~ t ~  . . 

. . 3/2"3;860 . . ' : . 3760 7r93 x 1 ~ - ~  . 11 ' I 0  Q0,617 1137.02 ..Sp.ei~?~.Y..te . ' 

3/34/60 ' .  , .. ' 3400 1.02 x 10 '4 15 10 ' .. . . ' 0069.2!.- '1312.74 ..gfpesi~l::WcBetm - , . ' . 
.' 3/4/60 . 3570 . 2.76 i 10 '5 . 4 . 00 . .  0i7.01 . .  373.07 . Spacial-Vast. . .  :. .. . !  . . .  

. . . . .  :. 3/5-'dafi0 . . 3600 3.77 i . 1 0 ~ ~  ' 15 . 15 0,256.' 914q80 . S ~ l l a l . . # a a t e ' . ' . . . .  ; .':': 
. . . .  

. . .  . : ' 346/60 . . . .  ,5000 4,90. .~. .10 75 . 'YO' .%o. ' 0.. 666' . 92.7-50 .U Test ; .  . .  , 
. . .  . . .  . . . .  . . . .  . . , . . .  - 3/6b7/60 ..500,0 9.19 x 14 00 0.935 1739.UQ~ U!  it : : ,  : '  

. .  . . . . . . . .  3/.8/.&.0 3 6 ~ ~ , ' . 6 , 7 0 x . l 0 . ~  4 .  w O b l a  91.44 . . 8 p c f a l  ~urie.  
. . . . .  . . .  . . .  . . .  . . . . .  3/9./60 snd 1.81.. i ' 1 0 . 4  6 45 '. . . . .  .~.6.14 554.93.- . ~ p e c i a l . ~ ~ f c .  -, : 

. . . .  . . : 3/18/60 . . 120  1 .81  x no -4 I 00 0.614 91.21 ::wcin..ht. , ..,. . :. 
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... . , - . :3#1~&alheca 1 4 5 0  1 . 8 1 ~ 1 0 - 4  12 0 5 .  . 0 . .614 .  ' 4 9 . 6 . ? 0 9 p . s l a l ~ M e ~ : ~ ,  
' % . :  . . -?rxr~/so : . . 3570 1.m 106 . 3 , 4 0  0,277 137n m. : , S I L , . ~ ~ L ~ I . ' . : U P ~ ~ ~ ! .  '.' ':':. .:. ',: 
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, :'$/14./60 ' ' ,2886 ' 6 . 2 3  x .10 '~ '  6 ' 46 -0, 739 ' . 688i52 ..,special-.-#mte.'" : : , 
. . ... 

' . . .3/ '146%5/0 . ' . 2 0 5 0  .1,28x lo'4 10 . .30 0.6.50 ' 993.2% i : 'Spsial ' :~arte  
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RFACTQR PLANT.: EFFLUENT DISCHARGE .. DURING REFUELING . . . . 

. . .  . . .  . . . . 
. . .  

-.Duration of " ~ c t i v i t ~  In  . . . . 

1: . . ~ o i u m e  . ' k c t i v i t y  . Discharge - .EPf .  Chanpel Tota l  ~3 . ~ 3  ' T ~ ~ &  iiy 
. . .  

. . 
Gal. . pc/ml Hr .  Min. pc/ml x. 10-8 PC PC / m l  T o t a l  .:.. Discharg d 

11/15/99 
11/5/59 
11/6/5.9- 
11/6/59 
11/6/59 
11/7/59 , 

11/8/49 
i.1/9/59.. 
11/10/59. 
11/11/59 

.11/12/59 
11/13/59 
11/13/59, 
11/19/59' 
11/19/59 

. i i i i 5 / 5 9  
:. 11/85/59 
11/27/59 
11/29/59 
Mo. T o t a l  

surge  apd ~ e c a y  
.S.&ge and Decay 
.Surge .qnd. Decay 
Surge and Decay 

.Surge and Decay 
SuFge and. Dec,ay 
Sukge and Decay 
Surge and Decay 
.Surge and Decay 
-Surge and Decay 

. surge.  and Decay 
Surge .and Decay 
Surge and Decay . 

Canal, Deep B i t  
Fuel .S to rage  P i t  
Shroud P i t  
Tes t  
T d s  t 
Fuel  .Storage . P i t  

 is t 
'Canal -Waters  emi in. . 

. ' Test  
Tes t  
T q s  t 

. . 
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. . - Date .. Total Volume Total .A&t%vity .. .~mta_f . . .  : Ti* . . . . .  . 
. : ': Month . , . Gallows Misrssuries ' mur6 . : ~ ~ t & . s . . . " ' .  :' . . . . . . . . . . . - 

. . . . . .  
, . . . . . .  

' . 9395'0 ". . . ' .  4582...64 . . . .  ' 102 . . 
. .  . . ~ l i e a b e r .  . . ..-.. 10 

if1735 . . . . . . :  . ' December" . . . . .  . 2.8180.91 
. . 

- .  ' .320 . . - . : l@ 
. . .  . . . . .  : ~ m u a r y  . . .  . . .  ...' . . . .  265637:' . .  . . . . . . . . .  4935'2,24.: . . . . .  . . . ,526 . . ,  . '  . .'21. 

. . . . . .  
I .. . . . .February . . . . . . . . ; .  '1 360680 705 14~54' .. 754 . . 

. . . . . . . .  
: : 01. 

. - . . . . . . . . .  ,.lbarc'h. ..: .' 
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, . . . . . . . . 

. . . . . . . . . . , . . . 
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I . . 
: . .  . .  
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------ .--- - - - -  . . 'February 
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. . . . 

RfDTE: . . :Dcesigaa based' arm .a. yearly volume '.of 276,000 galloms contafniBg ,a' total . ' ' . 
. . .  . . 

activity .of 47,450 microcuries and a tritium activity sf ..3650 ,.curies. for..'-. ;.. . . . .  . :  
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A c t i v i t y  

~ i .cyocur '&es  

Actual  
Minimum 

Daily , :. 
.AC t i v i  ty . 

.Microcur$kis 

. . .  . . . . .  
T o t a l  ~ = t i v i t ~  (135 d a y s )  -95460.70  pc . . ' ' . . . . . . . . 

- Average:-Daily . A c t h i  t y  - 707.12 'yc . . .  

P e r  den t  . l ~ c t i v i t ~  . t o ' ~ e s i g ' n  Ac t iv i ty  - 55.68 . . per . cen t  
. . .  

. . 
. . .  . . 



. . .  
. . 

. . . . . . . .  . ..DUQUESNE LIGHT COMPANY . . PERIODIC W A S ~ D I S P O S A L  MATERIAL BAIAWF TEST ;' .: . . .  
...  PO POW^ ... STATIONS DEPARTP~ ENT .DLCS 239040.1 

. . . . . . . SPIPP$NGPO.RT' . . . . .  ATOMIC POWERSTATION .~-6&1317' . . 
. . .  . . ,. . . . 
( . . . . :  . . . . . . .  . : 

. . . . .  . . . . 
. . . . .  . . ., . ~esi~ned ' . . -he . . '~ inimya: .  ". 

. . . . . . .  . . Operating ' ' - . O p e ~ ~ a i t h g  Ope.ra.ting.,' : . . .  
. . 

. . . . . . . . .  : .  Pressure .Pressure . . ~ r e a s u r ~ ~ . . ' .  .: ' ' , 
. . . . . . . . . . .  . . . . .  

.. . . . . . . :  - .  : w i g  prs f$ ps.lg vessel  

. . .  . . .  

. . 1A Gas -.Decay Drum . . 
. . 

. . . . . .  
'. ; . . ' ID .Gas .'Decay: Drum 7 5 .  . . . . . .  

. . 
.54.1 

. . .  
3l.i 3 

. . . . . . . .  . . . . 
. ' . Blow+£ f ~ a n k  50 7 -0. . '.' " .' ' 0 - 1  

. . . .  , . . . .  . . . . ,  
. . 

' .2'000 6 W  . 
' . ' . ~ a k k g r  ~ i a n . t '  , . -  25 . . 

... . . . . 
. . . . . . . :  
. . .  . . . . . . .  . . . . . .  . . . . . . . .  . . . . . . 

-. . 
. ,*:Reactor pressure . 

. . was . 
1 0 0  psig on . . 3/13/60 which .occurred dwixig hydrostatic,.tes.t . 

. qf ':. . . . .  . 
. . . . .  " . . '. : reactor,e. . . . . . . . . . . 

. . .  . . 
. . .  . . . , 

. . . . . . , . . . 
, .  4 . . . .  

. . . .  . . 
. . . . . . . . .  . . . , . .  . . . . .  . . .  . . . . . .  . . . . . . . . .  . . .  . . . .  . . .  . , .  . . . .... 

. . 
. . . .  . . . . . . .  

. . 
. . . . .  . . .  . . .  . . . . . .  . . . . . .  . . 

. . 
. . . .  . . . . . . .  

. - 

. . . . . . . . .  . . .  . . . . .  . . . .  
1: ' : ' . "  : . . . . . . . . .  . . 

. . . . . .  . . .  
. . . . . . 

. . . . . ..:,. 
. . .  

. . 
. . .  . . . :  . . .  . . . . .  . . . . .  

. . 
. . . .  . , . . 

. . . . 
. . . . . . .  . '  . .  , . . . . . . . . 

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

. . .  . . 
. . .  . . . . . . . . . . . . a  

. . . .  . . . . . .  . . 
. . 

.... . . 
. . .  . . . . .  

. . . . .  . . . . . .  . . . . . . 
. . . . .  . . . . . . . .  . . . : . \ .  . . . .  . . .  . ,  . . . . . . . .  . . .  . . 

. . , . 
. . .  . . . . . .  . . . . .  . . -34- . . . . . . . . . .  . . . : . . . .  . . .  . . .  . . . . . . .  . . . .  . . . . ,  . . ;  . '. .. . . . . .  . . . . . . . . 035. . . . . . 

09 * '. . . . . . , 5.*. * ,  , . . . , .  
. . 

. . . . . . . . . . 
. . . .  

, .  . 
. . 

,. . 
. . . . ' .  I :  . . " . . . 



. . .  . . .  . . .  . . 
. . . . .  . . .  . . . . . . .  

.. . . .  . . .  . . , . 
. . TABLE . x .  : . . .  

. . .  . . . . .  
. . . . . . .  

. . . . 
. . .  . . . . . -. . . .  . . . . . . .  . . . . . . 

,. . . . 8 . .  

. . , . 
. . . . . . :  . . 

a . . 

, . . .  ; GROSS BETA GAMMA 'ACTLVI~Y :.OF TANKS A M .  D R ~  ' 

' 

. . 
. . . .  . . 

. . . . . . . .  . . .  . . . . . . . . 
. . .  . . . . 

. . .  . . . . . . . . . .  . . . . -Gross $ Act iv i ty  ' i2ro.s~ [! ~ 6 t . i v i . t ~ .  
. . . .  . . . . Tank P r i o s  e ~ e f . ~ a - l : i n ~ .  ~f ter ~ e f u e l i n g  . . . . . . .  . . 

. . .  . . .  
. . dp#.& .. Teo ted . . : : . . dpe/oal ' . , . .  Comments 

' ,  . . '  . . .. i . . .  
. . .  . . . . . . .  ;. . 

IA surge.  NO^ : ~ s u ~ p . l t d  , . 490'% 6 . 7  . . . . 
. . . .  

...... . ' , 18 8ui3e ' 5 . 0  1 1844l t  .12;Q. . . . . . . . . 

1C Surge No t S carap.1 ed . . 2 5 3 9 ~  14.6 C Tank. w a s  ref e iv ing  wat 'er while  A ,  # &d D ianks '  were ' : - . . . .  . c . . 
: k'mik&~. h r h g  3am L * a £  .~48%e+f ag6 ' . . . 

. . . .  . . . . .  ID. Surge. Mot -Sampled: i92.1 + 3. 0 
1 A  ~ e s t  . ' .  ' ' 6 . 3  &..0,66 . " 125 $ 0 2 0 6  

0 . 9  t id ' , e  . 1B Test,.. No t - Sampled . . . . 
, 31.4c0.95:, ( p r a y  l e ~ y e l e  : 1 8 O d j 1 f ~ : ~ ~ ~  ' . . . . .  . . 

. . Vent-' Gae . xe133 - 26b'dpm/cc ' : .~e1 .3  . . .  . . 
Kr85: - Nqt -Detected; , gra5 - BKCD . . ,  . . . .  . . . . I . Surge I 

. . . , . . -O 1 A G a e : ~ e c i ~  BKGD . . : BKGD 
. . . . 

. . .  lP Gas ~ e ~ a $  - . -  BRGD , . ,  BKGD 
. . BKGD . . I ' 1C Gas.'Decay BKGD .' . . . . .  . . . . . . 

0 1 D  G,as ' ~ e c a ~  BKGD . . BKGD. . . . . . . . . .  
:. ,% . . 1A ~ h e i a i  cii 

W J .  
- .was te  ' . '  Not .sawpled 
I]! Chernical . . 

83.4 .f 2..1 ' * . . A t a n k  was receivi 'ng.weter during sampling a f t e r  r e f u e l i d g  
. . 

. .  ' . . . . .  . . 
. . . . 

' . NOTES: ' Tanks no t  krnpl 'ed '  were e i t h e r  'ekpty o r  were i s o l a t e d  :from t h e  system a t  s a ~ ~ ~ ~ l i & g  time:, ' . . 
. .  : . . . , . 

:2i ' A l l  count- k a t i s t . i c e  w e r e d b t i i n c d  f e o m - ? ~ ~ C ,  O& ~ l o v P r ~ ~ o r t i ~ ~ 1 .  Cqutter.  - ',.. , ., ..- . " . 
. . 

. . 
. , . .  

. . . .  . : 3.:: . . ~a te s .  bf3&pljng : . 11/2/59, and. 3/18/66. ':. .... . . . .  . . . . 
. . .  . . . . . . . . .  . . . . . .  . . 

. . . .  : . . .  
. . 

. . . .  . . . . .  
. ~ 

. . . . _ I . . '  . . . . 
. . 

. . . . . . ~. . .. ', , : 9 . . 



. . .  . . 
. . ,. - 

. . . .  . :  . nuguesm LIGHT e~~ , ' . . . . .  :PERIODIC : WASTE:DIS~SAL MATERIAL BALANCE TEST . . 

POWER STATIONS-.::DIPAB'j3iENT .... . . .  . . . . ..DLCS .2390401 . , . 

. .  SHIPPINGPORT ATBHZC .PQTJER . . . .  STATION ' .  . :. . . ..T-641317.. 
. . .  . . . . 

. . . . 
, .  . . . . .  . . 

. . . .  . . . . . . . . . . . . 
. . . .  . . .  TABLE 'XI (con't 'd) . . 

. . . . . .  . . . . . . 
. . . i ' .  ' . . . . 

. . 

. . November, -1959 

Date 
. . 

Time 
. . . . 

1 A  surge '  and Decay Tank ~ e v e l  . . ' 
, 1B  Surge and Decay. Tank Level 
'1C Surge and Decay Tank Level 

' 

I D  Surge .and' Decay Tank Level ' ' " .  

1 A  Test Tatik Level 
1:B Test Tank Level 

. . Spi!ay Recycle Tank Level 
. & REC Gravity Drainage Tank Level 
:? *Flash Tank Level, 

. :+ ~~*Blo.c~off  Tank Level .-. 
-  lowoff off Thnk Pressure 

' r A  Chemical Waste Tank ~ e v e l  
(0 1 B  Chemical Waste Tank Level 

1 A  SpecialWaste Tank ~ e y e l  
1 B  Special  Waste Tank ~ e v e l  

a. 1 A  Non-active Waste Tank 'Level , ' . 3 1 B   on-acthe Waste . ~ & k  Level 
Vent Gas compressor Suction Press: 

. Vent Gas Sur.ge :Drum Pressure 
' ,  - 1 A  Gas ~ e c a y .  . ~ r p  Pressure 

1B Gas Decay -Drum, .pressure 
- 1C Ga.s Decag.:'Drm Pressure. 

1 D  Gas Becay.Drum Pressure 
Awe, CooLa~~L~Ternperature 
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. . . . DUQUESNE LIGHT . cm~;qaw . :. '. . . . . . ~. 
- .  

P E R I O D I C  WASTE -DIS WSAL MA~BRIAL :BALANCE TEST 
. P O W E R ~ . S T A ~ O N S  DEPART~~E;I+ . ' . . . . ' .DLCS '2.390401. . '. . . . . . . 

. SHIPPINGPO&T . . , ATOMIC. :.POWER ;STATION ,, .' . '  . . . . ; . T-641317 . . 

. . .  . . .  . . . . . .  . . . . . . 
. . 

. . . . .  TABLE ;XI. (cont 'd j: ' . . . .  . . . . . . . . . . 
. . .  . . . . .  

. . _, . : b i t e  \, , . ,' . . 24 25 - 2 6  . .  

~ i m e .  - . . .  
.!; . . . . . -1200 -1200. 3200 

, . . . .  : % .  

. . 'IA :surge .and. Decay T&IC . h v e l  . . 20 2 0 2 I 
. . .  : 1.B. Surge and. Decay Tarfk Level %'  81 8 1 . 75 

. ' l C  .Surge 'and Decay Tank Level . %  .. 26. 2 6 31 
... . l .D ' .  Surge a n d  Dec+y Tank Level % 4 4 0 

, . 1A Tes t  Tank L e v e r  % 9 0 90 90 
. . . . 

IB Test 'Tank Level % 9 0 90 ' 20 
. . . . .  Spray ~ e c y c f  e Tank Level % 74 75 ' 75 
& .... P C  ~ r a ~ i t y . : D r a i n a g e  . T h k  Level I n  ; 51.5 51.5 .5?.5 

. 7 sgPlash :Tank Leve.1 ' 
. . 

In.  - 1 7 . 1  17.6 ---- 
* ~ l o w o f ~ f  Tank %eve1 , In  6 1 6 1 ---- 
,*Blo'&ff .Tank Pressure  . p s ig  .0.8 0.6 ---- 

::. : ' .1A -Chemical..Waste .Tank, . % . 85 . . 92 
.:$ . :. 1B Chemical .Waste',Tank 

9 2 
% 85 86 12 

'. 1A : . ~ p e c ' i a l  .Waste ~ a n k  : % 0 0 42 
1B::. Spec ia l  -waste :Tank . , .% 6 3 78 3 7 
IA Nonoactive .Waste Tank % 3 6 ' 100 2 

@ 1B: Won-active Waste :Tank' ' . %  . 6 36 90 .  
V e n t  Gas  compressor^. Suct ion  P te s s  17.2 19-0 19..1. 

. . Vent Gas. Surge   rum .Press&re 
. . 

ps ig  24.7 23,7 22.1 ,la. Gas. Decay.  rum' Ptessure  ps ig  18.2 17.8 i 7 . ~  
. ' 1 B  Gas ~ e c a y  Drum .Pressure , p s i g  . 18.1 17.7 1 7 i l  

.. ' . ' 1 C  Gas. Decay Drum Pressure  ps ig  21.2 19.9 18.9 
' 1  ID Gas:.Decay. Drum .Pressure : . .  : . . . . 

ps ig  38.3 37.3 .36,.9 - 

. . - Reactor pressure  ' . p s i g  25 25' . . 25 

. ,  December, 1.1959 

27 ' 2.8 29 . 30 ' 1 
,1200 1200 ,1200 . ' 1200 '1200 

.21 2.2 2 2 2 2 2 i 
63 . 45 44 44 44 
31 ' 31 31 '31. 34 . 

5 6 2 4 . 5  
50 . 87 90 90 50 
90 9 0 9 0 90 . 90 .  
i s .  76 7 5 75 . 73 
52.5 55 1.5 5.0. ' 8.0 
' yo  Data Taken - 33 
fao D a t a  Taken - ---- . 61 

' ' NO' Data Taken - - - - 0.3 
70 24 55 0 :  . O  
17 20 5 2 7 2 7 6 
3 8 6 0 26 80 
7 7. 28 79 67 ' 76 
3 3 100 .  2 2 . '  8 8 ,  
0 0 ' 23 6 5 0 
1 7 , 7 '  15.0 13.0 12.8 15.5- 
20.4 19.1 . 30,2 29.8 29.5 
17.5 1763 17b3 17.1. 17.1' 

,1702 17.0 16.9 16.3 16.1 
18.5. 17,6 . .17.0 16,2 15i7 
.36.8 36.1 35.7 35.2 35.0.. 
40 ' 40 
. . . . 

40 40. , 40, ' . 
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. . DUQUESNE LIGHP cWANY ! 

. . . . .  

. . 

. . .  
I " 

.QERIOD$C ..WASTE D ~ S P  IIATERIAL. B U C E  TB61 
' 

. . .  . . . .  . . 
. . . . .  POWER .STATIO#S DEPARTMET . . DLCS 2390401.. . . 

. . . . .  . . . . SHIPPINGPORT .,AT&C POWER STbTION , , . ': . . . . '.T-641317 . . ' ,  . . . . 
. .  : ' .4 , . . 

, . . . .  .TABU :XT..' (cont 'd.) . . . . .  . . . .  

. . . . . . 

.u. .Suxge a&..:Be$ay ~ank Level .. . . 21 . 21 
IB Surge .and -Decay Tank' . ~ e + e i  , . % : . 3 7  3 j . .  . 
IC .Surge .and Decay ' ~ a m r k  Level ' % , 34 , . , ,  34' ,> .  

lb.. Surge. apd . Decay Tank t eve l  . . . .% . .: . 8 '  . lo '  
U Test  Tank, Level . ., . . . % .  100 1 0 0 . .  
11 Test  Tank'Levhl ' . ' ' . . .  : % . 90 , 90. ' .  , 

. Spray - ~ e c ) c l e  Tank Level . . .  % . 75 73 . .  

3 :ltPC ~ r a v i t h . .  .DraXnage .Tank Level . ' .$n, , .. 22 24 . . . . . . \P .*lash Tank .&a141 , ,  ---- 
. . .  * ~ $ Q w o ~  f .T&& ;I,,&@ 1 ..cs . . 

. In. .' ---- ---.. 
.-:g ~ 1 0 x b f k " ~ a u k  Fressure " . psig . - -o -  --.&.;. 

C69 1A   he mi hag .waste. ~ank. . .  . ' : .  % ' . 6 3  . . , 65 . 
. . . .  .1B ~ h d - h i .  .was te '~awk, ,  . % . .  ..76 . 25 . .  

Q U . . ~ ~ e c i a l . . ~ a s k e .  .Tank. . . . . .  . . . "P. . . . . .  63 . 34 . . '  
,@ l.B ~ ~ e c i a l : . ~ a s t ' e  .Tank 1. "/,-; 0 0 : 7 6 . . ,  * l A  Non-active :was t i  .Tank: . . . , : % . 0 . 5.0 

. . .  10, PJon~acttvp Waste ~ a n k  . % ,,:. 62 
. ., 

100. - 
vent Gae Co.nipressor S U + ~ . $ O ~  . P & ~ S ~ ,  , . 1 7  14. 5 
Vent Gas sG'3g.e :.Drum .Pressure . '.: '. psig" 23.4 14;O. 
l A . ' ~ a s  Dec:ayi D r k  Pressure" . . . .psfg...: 17.5.  1'7;8' 

. . . . .  1 B  Gas Deca)i:'Dr@ .Pressure i p s i i , .  : . 16.0, . ',.16.,.3.:1 
. . t~ Gas,. ,Decay. Drum' . @ r e s ~ u r e  ..:. : . .  psig-,-:  1 4 ~ 0 .  l3d9:; 

. . .  , 1D  as . ' ~ e c a $  ~ r & : . ~ r e & s u r e  - . . peee :... ~ , k . . - ~  ..$&.&a . . . . . . .  3.-. 

Re4cto:r .Preaeure. ' : . . .  . .  
. . .  . . ' . p ' ~  40 ..'40 
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. DUQUESNE LIGET COMPANY . ., . . . . 
. . 

. . .  

. PRRHQDHC WASTE .D~SFQSAL WTERIIAZ .$ALAN& TEST : .  - 
. . : .: 

. . ?@WEB. STATIONS.' D E I b A R m  ' ' . . . . DLCS. k39040i- 

. . . .  

. % 

.I 

SHIPPINGPORT . .  , ATOMIC ]POWER. , .  ., STATION . . 'i . . . . . . . . . '  . . T-641317.. . . 
. . . - .  . . . . 

. . 

. ' .  TABLE .,XI (cost '.d) ' , . 
. . . . . .  . . . . 

. . 

1A . ' ~ u f g e  ahd- .Decay ~ & k  Level 
IB . Surge ..and. Decay Tahk Leve? 

..' '=..surge: .and.I)ecay Tank ~ e v e l  
1D'. Surge and. 13ecay Tank Zevel 
ld Test Tank Level . :. 

10 Test .Tank Level ' 

;Gpray,'Recycle Tank Level 
R?C Gravity..'Drainage Tank Level 8 iplhsh T,atlk Level 

CJ $lowoff ~ a &  Level 
.Blowof f Tank pressure 
1A .Chemical. .Waste Tank Level 
1B ChemicaL.Waste Tank Level 

$ U .Sp~ciel-~aate:~ankdal -Waste :.Tank 
XB .Special .Waste Tank 

. . 1 A  Nan.-act$ve..Waste .Tank ., 

1B  on-active .:Waste .Tank 
Vent.Gas C~mpressor.Suction Press. 
'.Vent .Gas: Surge:-Drum P r e s ~ u r e  . . . . .  

1A Gas Decay.'~rum Pressure. . :  
. . 1 B  Gas - Decay.,Drum -pressure ' . ' 

lG, das Decay Drug Pres.sure.:. 
' ' - , ID Gas .Decay. 'Drum pressure . -. 

>. Reactor Pressure .: . . 
. . . . .  . . 

. . 

. . .  % is 75 
In, . 46;5 . 49,5 

I ' ~ ~ ~ ~ L a s . o r i , ~  
. I n , .  ' 6 0  . 60 
psig 0.2 002 

% . 38 ' 4 7  
.% . 84 84 
X 78 39 
% 1 .31 
Sd .1 2 6 .  : 

58 ' 106, 
.13.5. 14.0 

.P to  1 28.8 ,2700 ' 

.Pt. 2 17,3 17.2 
P t ,  3 14.2 . .13,9' 
.Pt. 4 '  .9 .0  ' 8 , 4 ,  
. P t .  .5 3201 ,32.2 

psS,g .40- 25 ;. 
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. . -. . . 

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

, . .  . . .  

. . . . , .  . . 
. ' DUQUESNE' L~GJE CONPAW .: . . 

. . . . .  

. . :' ; ' P E R ~ O D ~ ~  . WPSTE -,DISPO$AL MATBR&I.,. BALANzC TEST . .': . 
powv~ .STATH~NB. B~ARTMENT . I .  : 

:... . . . . . . .  

. . . .  PEGS 23.90401.- . . . . . . . . 
. S H I P P I N G P O K F ~ ~ M P C  ~ E R  STATION . . . . ' .  - . T-641317.,' ., . . . . . . 

. . .  

. . 

. . .  
. . 

. . .  . . .  
. . . , . . 

. . . .  . . .  
. ,  . . . 

. . .  

. . . . 

. . . . . . .  

. . . . 

. . . . .  

. . . . . . 

. . .  

. .-.  . . . . 
. . . . ' .  . . . . . 

. . .  

. . 

. . .  

. . 
TABLE.'Xr[ .(cqrat '4) 

. . .  

. . . . 

. . .  

. . 

. . . .  . . . .  
. . . . 

. . . .  

. . 

. 

. . . . . . . . 

. . .  

. . . . . ~ ,  . . . 
. . . . . . 

. . . . . . . . . . . . 
.3anuary, 1960 . ~ecember,  1659 . . . . . . 

. . 
. . . . . . 

. . Date j . 27. 2 8 29 ." ' 30 3 1 . .  1 . 2 .  . 3 , . , .  4 "  . 5 .  ' 6 - : .  . '  

' Tiae . . . . . . 1200 12.00 ' . .  1200. 1200 ' .  1200 1200 1200. 1200 ,1200 - 1200. 1206, .,:. 
. . 

. . 

- , 1 A  ..sirg= .and Decay ?a&. '~e,vel .  : .X 
1 B  surge and Decay Ta.nk .Level . '  '% 
1C:'Surge .and Desay Tank Level' .% 
1.P .Surge and .Becay .Tank Level 28 
1A Test .Tank Level ' , '  % 
1B Test  Tank Level % 

" '  . - ~ ~ r a ~ ; ~ e ~ ~ s i e  Tank Level . % 
%A. ., WC Gravity .Drainage Tank Level. : In,  
)d *Flash Tank Level . . 

. . . . , ' .In. 
U? *Blowof f ~ a m k  Level' .In, 
.-g *Blowoff Tank Pressure . . . ~ s i g  
a 1A .Chemical..W.aste Tank 'Level ,  .. , 28 

1 B  Chemical.Waste Tank Level . ?, 
Qa IA'.Special .Waste .Tank ' .  % 

. . 1 B .  ~ p e c i  a1 .Waste Taqk ..% 
N ~ A N o n ~ a s t f v e . W a s t e T a n k  . ' : 'Rb 

1 B  k n ~ a c t i v e  .Waste .Tank % 
- Vent Gas .Compressor. suction, ..$r&ss. " 

Vent Gas Surge .Drum Pressure ,  . ' Pt  , . 1 
1A Gas .Decay,.Drum Press.tire . . . '  : ?to 2 

. . 1B Gas - ~ecay.:'Drum . . pressure , .. ' .P t ,  . 3  
. . . . .  1 C  .Gas- Decay:'Dr'd Pressure. . .  " .  ,P.t.. 4 

, 1D Gas Decay. Drum .-Pressure :. .Pt ,  -5 
. . 

. . ~eac t ' o r ,  pressure .  . . . 
. ; 

. . , ' . ' :  - .. psig 
. . . :. . . .  . . 

. . .  . . 
:*'-.Readings we're .taken a t  . ' . . . . . . 

. . . .  . . . . .  . . 



. . . . . . 
. . . .  :DUQUESHE L H G ~   PAW 

. . 
. . . . .  . ' ' :PERIODIC WASTE :DP~PQ!AL ~ T . ~ R ~ , , B A I . , A N C E  ,TEST 

' . 'POWER .STATlhONS - DmARm . . ,..'DL@S 2390401 . . . . . . . . . .  . . . .  . . . . . . .  

: : SPIIPPPNGPORT ATOMIC WWER: .STATION . . . . . " .~ .164131? ,  . ,  ' .  . . .  . . .. . . . . 
. . . .  . . .  . . . . . c . . . . .  

> : .  ' 

. . .  . . . . .  . . . .  . . 
. . .  . . . ,  . . . . 

. . .  . .: . . . . . . 
. . . . '  . . 

... 
. . . . 

. . .  
. . . . 

. . .  . . .  
. . 

. . . . . . . . . . 

. . .  
. . . . . . . . . . . . . . 

IA .surge' .and &cay Tank Levei 
18 .$urge and.. I)ecay Ts&k .Level, . 

. 

'I.C '.Surge and ~ e s a y  Tank .Level : 
. . . ID.  surge and ' Decay Tank Level 

18 2eet  .Tank Level . . 

IB. Teet .Tank Level 
Spray 'Recycle Tank Level. . : ' .  

&. RPC Gravi ty:Brainage .Tank Level. 
y. Flash .Tank Level . . 

Blowoff Tank ~ e v e i .  ' .  
p. Blowoff Tank Pressure 

1A ChenafcaB Waste'Tank Level . . 

0 IB ' Chemical .Waste Tank ~ev-e l  
I A  .Special--Waste Tank . . 

1B' Special .Waste Tank . . 

" 18 .Nan-as t ive :Waste .Tank 
.. 1B Non~active: Wast.e .Tank 

. , . .Vent .Gae ' Compressor ~ u c  ti& ..IPrebs. 
Vene.Gas.Surge.Drum Pressure ' ' . 

, . ' 18 Ga'6 Decaydg;.Drum .Pressure 
IB, Gas Decay. Drum .Pressure . . .  . . . . .  . . 
1C ~ae'. ~ e c a ~   rum ressure ' ., . . ' - .  . 

I D  Gas Decay. Drum ~ressure. 
Regc tor @reg sure 

, . 

. %. 
-% 
.%. . 

.%.. 
- % .  . 

x 
.% 
Hn 0 

xn." . 
In. 
p s i g  

% ' ,  
% . ,  

. ,% 
% 
% . -  
x 

. . 

.Pt. 1' 
-Pt; ,, 2 
Pt. 3 
Pt, 5 
P t .  5 
' p e g  

li.' : 3 ' .  

a=-- ' 96 . :85: . . 
4 0 46 ' 6 0 '  
7 4 4 ' "  . 

. . 35 34 34 
9 8 98 . 95 . 

8.1, , : 80 . 79 
15 . ,5 '  18.5 18.5 

. . 
34?9 34,9 ' a--- 

. I.. 59.-2 5gp2  . ---- . 

' 0 0 .OObo 

. 1.8 2 % '  .20 
8 1 61 . : , l o .  
79 26 . 59 

. .  3 6 . .  . 2 9 .  1. 
. 2 5 3 8.0.. 

70 '.!I 0 
14.2 . 13.7' 13.3 
24.4. . '  .23.8 . 23.2 
15.7 15,2 1 5 , 0 ' -  

. , '10,2 ' 9.9 '  9.'6 
3.2 ' 2 , 8 :  2.6 
320.3 .' 32 ..O, 32 6 0 
50  . :. 50 . . . ' . ,, 56 " 

. .  



. . . . .  

. : January; 1960 . . . . 
). : . . . . 

. . . '  
. . 

..Date'\ 
m 

Time  . 
. . 

.1A. Sur& aid  .Daca.y T a d  Level- 
&.. .._, lIi:Surg6, and.. Decay Tank Level 

1 C  .$urge ,and besay Tank Level 
. .ID $urge .and. Decay Tank Level 
1A Test  Tank Level 

. . . . LB Test Tank ,.Level . . .  

. - Spray. Recycle Tank ~ e v e l  
R P C  ~ r a v i t ~ , . ~ r a i & a ~ e  Tank Level 

y *.Flash ~an i c  Level . . 
. . 
. , ' ?~lowo.ff-  ~ a * .  " ~ e v e l  

11~1.0wo'ff Tgnk Pressure 
.1A Che~lnisal ..Waste Tank Level 

UI 
(a ,, 18 Chemical Waste Tank Level 
, 4A .Special .Waste Tank Level . , 

, . 1B ~ ~ e c i a l . : ~ a s t e  Tank.Leve.1 . . '  

a 1A Nan'-active ..Waste Tank .Level' .. 

1B '??on-active waste Tank Level ' . * . . ~ e n . k  &s .Compressor .Suction .Press. . 
. Vent Gas Surge ..Drum 'Pressure . . .  

, . :<q 

1AGas.'~Decay~~Drum Pressure . . . :  
. . .  

1 B  Gis. '~ecay.:~rum. Pressure ' . . . . . 

1 C  Gas Decay Drum 'pressure . . > , . . 
1D G~s'Decay.:~rum Pressure ' . 

. ~ e a c t o r  Pressure .' . . . . . . . . 

. . 

.% 9: 12 
, ---- 7.9 

% 60 ' 62 
% . .  4 3 
% 34 " '  34 
% ' 9.6 9 k 5 .  
% ; 77': .: 7 8 ' '  

In. .  .22,O ---- 
Ztb: . 34,2 44.5 

. . 

In . .  - 5962 59.2 
psig 0 '  ' 0. 
"/o .50 45 
%, - 8 ,  1 
% : . 86 .  0 .  
% 0 .., 35 

- % '  ..:POO. 3 
% . . 1 0  6 6 . -  

13.2'. ' 13.9 
Pt ,  1 : .23,3  22,7' 
P t  . .2 : ' 15.p 2 15 .'3 
P.t;. .3 9d8 9',7. 
~ t ,  4 ..2.8 . 2.5 
.Pt ,  5 32.3 . '.3?19' 

psig . ' .  .50 5.0 . '  
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PER~QDIC :WAS$E ...D&&~V~L' MATERIAL BALANCE' TEST :. . DUQUESNE LIGHT :&YPAW . .  , . . .  . . 
. . . .  '. . 

. . .  . . .... . . . . .  . . . . .  POWER ~TATIOPS'S QEPAR'i'NENT . . . .  KCS '2390~01: .  ... ( '.. ' .  . . . . . .  . . . .  . . . . . .  
. S H I ~ I N G P O R T  ATOMIC POWER STAT.ION . . . . . . . . .... . . . . .  - . .~-e41317 ; : . ,. . . . . . . . .. . . 

... . . . .  . . . . . , . . . . . . . . 
. . . . 

. . 
. . .  

January;. 1960 . . ' .  . ' . . 

. . 

. ....... 1 A  .sur6= ahd Decay Tank Level : 
' 18 : Surge and '.Becay .Tank Level 
l~ Suige %nd:.Dec& Tank Edve-l 
1D; ~ v r g e  .and. besay Tank Level 
1 A  . ~ e e t ;  Tank Level. 
1B:l.Tes t .Tank Level 

:. - Sprriy, Recycle Tank: Level. 
RPC Grav.ity- Drainage Tank Level 

' ' *Flish.Tahk; l e v e l  
: *Blowof f  ax$ Level 

*Blowof f Tank. P r e s ~ u r e  
C 1A .Chemical. .Waste Tawk Level 

1B ~ b e d i c a ~  Waste Tank l e v e l  
. LA ..SpesiaE. Waste Ta,nk U v e l  

' 

- 1 B  - specia l .  .waste Tank Level 
. a 1 A  ~ e n - a s , t  i i e  Waste Tawk .Level ' ' . . 

. 1B flo&activ& was t e  Tank l e v e l  . . 
Vent' Gas @ompressor :Suction Press-. . . 
Mnt Gas $prge-.Drum Brassure 
l A  Gas ,Desay.  rum-.pressure . 

, 

. , dB G& . Decay.   rum . ' ~ = d s ~ u r e  . . 

..- . . ' .. .' --. ,.1C das Dec'ay . Drm Pressu=,e 
. . . ID Gas Decay. Drurn.:~ressure ... . 1.. 
: ~ , e a c t o r  Pressure . ' . . s. . 

: I: 
. . . . .  . . .  . . 

.:,.:.:;, . 'as, ' . 

.. ..,- * :Readings- were taken .at : . . .  . . . .  % .  

. . 

%. . .I1 
' % 16 ' 

. -36 a o 
. . . .  %. .. 72 

4 
, . . ,100 

% 70 
In. ' .43.0 . . .  
Pri. 4465 

, In 6 . ' . .5.9., 5 ' 
psig 0.5 

% . ,. - 1' 
:'%. - 52 

. :%.. .20,  
' %  : " , ~ a  .: . . s, . ": 77  . . .  

" . : . %  . . 3  . . , . 
0 - m e  
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. .  :. DUQUESNE . ~ i %  .COMPANY . . : .  . . . . : ' ~ERIODIC W ~ T E  DIS'POSALMATERIAL BALANCETEST . . ' 

. . . . . . 
. . . .  .": ;POWER .STATIOXUS' DEPARTlfPJT ( .  ' ' ' . ' . ' . . . .DLCS 2390401 . . . .  . . 

. . . . .  
. . . . . .  . . - SH$PPINGPORT. A T O W  POWER- STATION,. Tm.641317 . . 

. . . . . . . . . . . . 
. '  . . . . . . . . . 

. . . . 
. . . . . . .  

. . . . . . . '. . . 
. . .  . . . .  , . ' .  . . . 

. . 
. . .  . . . . .  . TABLE lXH (cont 'dl.  . . . . . . . . .  . . . . . . 

. . . . 
.... . . . . .  . . . . 

. . . . 

. -' 1 A  . .~brge .  and Dakay ~ a a k '  Level ' % 
' . . 1B .  Surge a d  Decay Tank Level . :% . 

l.C .surge akad-.Decay Tank Leve.1 . % .  
'ID.. . . surge and .Decay Tank Levti1 - .% ' 
1 A  ~ e s t  Tahk .Level , ' .% . 

I B  Test Tank. Level .% 
. . . .  Spray.Recycle 'Eank'Level - . ' %  

P :.RPC Gravity. Drainage 'Tank Eevel -* .In.. 
y r(F1asli ~ a n k ! & e v e l  . . ' .  In. 

*~ lowef f  ~ a n k  bevel . .  .m. 
. .  - *,Blowof.f Tank Brcissure psig 

m I A  ~hemisa1: :~as te  Tank hevel . % 
.:O ,-.15-.Chemisal..Waste Tank Level . ' .  % 

'1A.. Special  .Was t& Tank 'Level . . . .  % 
1 B :  Special.-Waste Tank Level . 

' 8  
. . '. 

0 1 A  Non-ac t.ive ..Waste Tank .Level ' . ' .% . ' 

. . lB  on-active ..waste Tank Level - . . 7:. 9 .  ' ,  

a . . .  Vent Gas ~ o m ~ r & s s c r  Suct ion Press. 
Vent Gas surge .Drum Pressure ' . , , Pt.; . 1 

. . . .  i A  .Gas., Decay:~Drum pressure Ptd 2 
' . . , . 1 B  ~ a 6 . -  Deiay:.Drum' Pressure - .. ' gt.; 3 

1 C  Gas-. Desay .Drum Pressure .Pt.' . 4  
I . ID ~ a ~ D e c a ~ : " D r ~ ~  ~ r e s s u r e  . . . .  '$ti 15 

~ e a c . t b r  Pressuri .  
. . . . 

.. ' .  psig, 
. . . . . .  

. . . . . . . . ' .  : . .  . . 
. . . . . . 

' .* -.Readings 'wera..iaken a t .  ; : . . ' . . .  . ' . 1300 1300 . 13.00 . 1300 1300'  ' ' , . . .  . . . . .  ' .  . . . 
!300 ' 1300.- .I300 1300' 1300 

. . . .  . . .  . . .  . . . .  . . . .  . . . . . . .  . . . . .  . . . .  . - . . .  . . . . 
. . .  . . 
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. . . . . . 

. . .  . . .  

. . . . . . 
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. . . . . . .  : .  . . . 
. DUQUESNE LIGHT COMPANY 1 PERIODIC ; WASTE DISPOSAL MATERPLBALANCE TEST 
POWE$'; STATIONS DEPAR,WNT . . . . . .  . . . DECS, 23904~1 .. . 

': 
. . , . 

SHIPRIHGFORT 'ATOMIC., POWER STATION . . . . . . . . : ..T-641317 . . 

. . 
Dat@ . ; 20 2% . 2 2  .23:: ' . ' '&. 2 5 . '  "' 26 . 27 48 -, 29 
~ i m e  ,1200 1200 1 2 0 0  U O O  -1200 1200- 1200 1200 1200 1200 

. . . . 

l ~ ' . s s t r &  and ~ e c - a y  '.Tank Leve.1 % .  95 96 ,008 94. 94 94 . 78 ' 6 7  -71 6 3  '. 

. . .  1 B  surge and Deday Tank Level. . . .  .% 48 51 , 57 60 61 6'4 93 ' ,  W 88 . ,  90 
. . 1C Surge and Decay Tank b y e l  % .. 47 48 ' 46 . 48. . :48 ' 48 , 48 - . 47 34 ' 30 

1D Surge and Decay Tawk,Level % 3 3 5 4 " 5 .  9 ,  7 , 10 . 2 0  
IA, Test Tank Level % - '90 92. 93 8.2 .55' -. 7 8 9 . 3 9 " 3 2  

. . IJ! Test ~ a a k  Lev'el % 88' 85 92 65 . 6 7  72 75 69 0 0 
.Spray .~ekyc.le Tdnk Level . % Indicator out  of service  - O m  . 9-- -,- - - -  m o m  

6 Gravf ty.. Drainage Tank Level Ino 
I 

29 10 10 1 15 29.5 ' 43 ' 48' 5.7. . 30 ' 

o\ f. *, 'r .,lash ,~ahb'  Level In, . .  ---- . = m o o  - P O =  35.5 35.5 36.5 ---- -- -?  - - ~ 9  37.1 
, *$lowoff ~ a r t k ' ~ ~ v e 1  . .  1.n , ---- a-m= - - - - .  59.5 5.9.5 59.,5.. - - - - ,  ---- - - - - .  . . 

60,'O 
*&lowoff Tapk, Pressure psig ---- b e  -,,, 0.4 . 0 .4  0.6 ---- ---- 2,2 

.'.;q . 1 A  Chemiaa .Waste Tank Level . . t % 65 67 6 7 '  74 7'9 79 20 8Q . 8 8  ..88 
3 1B Chemica ,Waste ~ a n k  ~e \ r . e l  ' ' ' .% 28 26 1Q 10 BO 14 24 3 0 .  37.. 60 
CO 1A SpBcial  :Waste ~ a n k    evil .; :% . 86' . 0 .  0. . 12 87 . 0 '  5% 83 - . O  25 ' 

. . 1 B .  Sp&s.i  a% .Waste. ~ a k k  LBV'CI~ . %' , 25 . 70 . 80 84 8 ' 65 , 79 16 . 67 ., 44 
.a,. 1 A  ~orr~act lbve.  ~ a s t e i  Tank Level . .% 2 7  ' 6 2  . 7 l  100' .? ' 80 . 5 :  ; & 6 .  76 100 

18 Non-astive. Waste Tank Level % 75 . 'O ' 5  . B 4 . " 7 8  0 $0 . 98 0 . ' 7  
Vest Gas ~ o k p r e s s o r  .  kct ti on Press. ', . . 17.1 1 4 ~ 1  i7 . ,5 .  31.~5 27.0 '$7.0 19,8 l4..5 . 14b5 19,0 
Vent Gas:Surge.:Drum'Freesure . . . .  . It, 1. 20.8. 28,0 19,8 43,:8, 4205 48.2 52.2 . 3 6 , 3 ' , 3 3 , 0 , 3 2 p f  

. . .  
18 Gas. Desay;Prum Pressure . P t ?  2 13.7 14 .3  14.0 14.3  $4,3 14.1 14.4' . 14.0 ' 14b0 P4,5 
'1B ,Gas- ~ ~ s a y . : ~ r u r n  . ~ r e s s u r e  ' , p t b . 3  .3.6 4.2 . 4.1 4+1  ... 4.1 . '  4,1 .. 4 , 3  . 4 . 0 .  '3.9.. .4.3 
1 C   as : Decay.. Drum Pressure . . ' ' &?to 4. 0.3, 1.0 0.8. a O O  .';i:-bo(4 - 1.0 1.2 36,0.. 35b5 35.1 -. 
. I D  .Gas ~ L c a y .  Drum. Pressure "'>.. '. . ' . Pto:5 ' 32,8 3568 33.5 33*8: '33.9  33.9' 34,0".' 34.1 3Gb5. .35,2 

. . .  ~ea.c ' tor  . . pressure . . .  
. . . .  . . . .  . . . . . p s i g  . 2 5  . : 50 ' 25 .40. ' . . ' :40..1 40 . 4 0 , ' . ' 5 W .  50 . 5 0  . . . . .  . . . . . . . .  . . .  . . .  

. . . . . . 
. . . . . . . . . . . .  . . . ..., . . . .  . . . .  . . .  . . . .  . . . .  

. . 
. . . . . . . .  . . . . . .  . . . . 

. . . .  . . . . . . . . . .  
. . 

. . .  . . .  . . . . .  
. . 

. . . . .  
. . . I ,' . .  . . 

. . . .  
. . 

. . * ~ e a d i n g s  rare taken a t  .". . . . . . . , lsobf ':i:jOi ,1300 . 
. . . . . . .  . . . . . . . .  

. . 
. . . .  . . : . . .  . . .  

. . . .:. 
. , 1300 

. . . . . . . . .  . . . .  . : . . .  . .  . . . . .!: , 

. . . .  
. . ( .. . . 

. . . . . . . . .  . . . . 
. . . .  . . . . . . . . . .  
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. . 
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. . . . .  
' <  

I .  DUQUESfiE .LIGHT COMPaY " ' P ~ R I Q D ~ , ~ ; ~ W A S T ~ ~ ~  DISPOSAL ~@~TERXAL::BALAN~E TEST 
. ' . . . .  . P ~ E R  S T ~ T I ~ ~  . . ~ ~ p m g m  :... :. .. . .  : .  .:DLC$ 2390401 '. 

: . . :: . SHTPPINGPORT AT&%C POWER . . . .  .STATION , .' . . . .  . I .T-$41319 . . . . . . 
. . 

. . 
. . 

. . .  

, . 

. . 
. - 

. : .  .. . . 

March, 1960 
' .  . . . .  . . .  . . 

Date' . . .  4 :. 
. . . .  ' ..Time 1200 

. . 

1 A  Surge' and .Becay .Tank Lev@.I % 99 
1 B .  Surge and ~ e i a ~  Tank Levgl . % '  73 
1C -Surge and- ~ e s a y  -Tank Level % 7 
l w i a r g e  and Decay Tank Level . . .  : % , 4 4  
1A Test " f a s n k  Level , ' % 9 B 
1IB Test Tank Level : % 008 
Spray Resysle Tank Level % SQS 

.p :RIP@ GZavity Drain Tank Level En . 16 
7 *Plash Tank Level In . 3.5 . 5 

*Blowof f .'Tank Level Xar, 60,0 
..Jl *ll~wof f Tank Pressure psig 2 4  
'-9 1A .Chem%caa,R .Wag& Tank Learef % 14 
eg . IB ~hena ik i l .  Was t e  %"epnk Level % 7 3 

1 A  spec ia l  .Waste Tank Level % 14 
Q I , ~ ~ . ~ ~ e ~ i a l  :Waste Tank Level . % 47 * 1 A  Norn~as t ive . .~as te  Tank Level . . . . % 9 
O" 18 qon-active - ~ a s ' t e  Tank Level . .  X 9 0 
: Vent Gas Compressor Sucf Log .Press. 15.0 

Vent.Gas Surge.:Drurn Pressure . .  ,!to P 35.8 
1A ..Gaki. Decay:Drum Pressure . ' .P t ,  2 . 13.3 
1 B  Gas ~ e c a y . ; ~ p &  Pressure . ;Pt,  3 3.0 5 
1C Gas ~ e s a y ~ ~ r u r n  .Pressure Pt, 4 . 20.9 
1B Gas.-Becay ~ r u r n  Pressurk "P.t, 5 ' .  4%..3 
' ~ e a e t o r  Pressure p s ig .  . 50 . 

. . .  . . 

. , .  

QQS 
7 1 
4 
85 
34 
8 7 
808 
5 4  
26,O 
61.5 
Too 
5 0 
68 
42' 
6 
53 
6 2 

. . .  . . .  . . .  . . . :  . . 
. . . .  * :Rezidi:ngs .'were .taken at' . . . . . .  1 

. . . . . . . .  . . . 1300 . : '1300 . . - 130.6 1300 ' 1300 . . 1300 . . i 3 0 0  ,1300 :. 1300 . . . .  1300 
. . . .  . . . . . . 



. . . . .  . , . . .  '.:DUQUES~E;E~GRT . C Q W ~  :PERIODXC: WASTE : D&B,RlS&!, .?!lATEBlfAL .BALANCE 'TEST. .: 
. . . . . . .  

. .  ..: 1.. . 'mwm .STATIONS DEPARTFEHT .. ..DECS 2~98401: . . . . 

. SHI~F'IMGPQRT ATOM$ 'POWER, .S"EATl&lN . : ~064133.7  . . . . 
. . . . 

. . 
. . 

' . .  
. . . . TY@JaE : X I 1  . ~ . . 

. . 
. . . . .  . . . . . . 

' ' _  . ' ., . . . 
. . .  *. SUMMARY .OF LOG -OF. EXEETS THROUGWUT TEST 

, . . . . .  . . 
. . . . 

. . . . . . ' .  . . . . ; 
. . . . . . .  . . 

. . .  . . . . . . .  . . . . . . .  . . . . : .  . . 1 .,< An e n t i r e  new seed (32 seed assemblies), 1. new iblknket assembly X P - 2 ) ,  and 2 
i 

. . .  - : r e b u i l t  b lanket  assemblies (E-6, If-3). w e r e  i n s c a l l @  by means 0 f . a  w e t  :rref.neling . , I  . , 
. . .  . . 

. . . . . . .  methad,-.,No d i f f f , c a l t i c ~  w e r e  tzgxourn.te.red which appreciabEy.delayed the;: . , ; .  . . . . . . .  
.:.. 

. . .  . . . .  . . . . . . 
. . . . .  .operat iono . . . . . . . .  . 

. . . . . . . . .  
,.... 

. . .  . . . . .  \ .  

. . .  . . 
. . 2. TIE' volume discharged, a c t i v i t y  and chromate co&zentration wekg .no$ .determi.t&d . . . ; . . . . . .  . .  . . . . . . . , .  ::::.: 

when. the,.WC' .Gravity:Drain Tank was dischargedd.' . . . . . .  . . 
. . . . .  . : : j .  

. . 
. . 

. . 
. . .  

. 3. + r e s i n  w a s  '.ui&scharged from the  R P ~ e m i n c r a P i z e r e ~  . . . . . . . .  . , .  . .  
. . . . . . .  . - 

. . . . 
! .  
The volumes and flow r a t e s  were not .determimed when -tanks were.discharg;ed. t d " - t b e '  .: ' . : : : I :  . . . . . .  . . . . . . . . .  . . . . . . . . . . . .  , e f f l u e n t  charanell. .. . . . . : ._ . . : . , .  . . ... .. 

. . .  : .. . . . .  . . 
. . . , . . . . . . .  4 ' . . . . . . . .  . . . . .  No gas decay drums were diseha.zged t o  t h e  atmos$hera, . . .  

... . . . . . . . . .  . . 
. . , . .  :. . . The .Blow-of f ' 'Tank was not  vented t o  the  atmosphere. . . .  . . . . .  

. . .  . . .  , . 
. . .  . . . . .  . . . .  . L  . . . . . .  . . 

. . . .  7. ;The :yolumes and f l o w  r a t e s  were' m t  dete.rmined when. $urge "fa&= & d . . ~ e ~ ~ c a l  . z . . ,  . 
. . . . .  

' . .Waste Tanks were processed., 
. . : :. . 

. . . . .  . . . . , I . .  

. . . . 8.: The weight and sontac t ' a c t i v i t y  of materf a 1  charbed ' i n m  the, i w c i n e r a ~ s r  were .not :,. :. 
. . .  .C . . . . .  . . 

. . . . . .  
. . . - . . dete-ined. . . . . . .  

k . ... . . .  
. , 

. . . . . . . .  , . :..,, . * ' . ~  ' : . ;, . . ft was -1Lmpossible t o  o b t a i i  -a good approximatiaaa..of .contminated.,non-colebu~~ble .: . , .',. 
. . . . 

mater ia l  handled. . . . .  
. . .  

. . . . .  . . 
. . . . .  

h he coolant  sample..traims were ou t  of  servi.ce. . . . . 
. . . . . '. 

. . . . .  
The .volume, gross f3-y a c t i v i t y ,  and flow r a t e  ,was no t  .deterrhined..wheid . . :.l,iquid. .&s . . . . . . .  . . .:-; 

. . t r ans fe r red  from one tank . to  another. . . . . . .  
. . 

. . . . .  . . . . . .  . . . . . . 
No d a t a  could be obtained concernfng..Service Bldg,.Lauhdry discharges a n d  '.:.. 

. . .  . . . . 
. , . . . approximations a r e  .impossible .. . . 

. . 
. . 
. . 

. . . .  , .. The gross. a c t i v i t y  of the  canal  .water demirnerallizars wascnot determined on .a. , ' , . . . .  
. . . . d a i l y  b a s i s  f o r .  the e n t i r e  period of refuel ing,  . . . . 

. . 



. ,  . bUQUESRE 'LIGHT . CQMPANY .... 

. . :POWER .STAT;HONS.: D E P A R ~  . . .  . . .'SHIILDBMIGPORT ATOMIC . PBWER STATION 

. . PRRPOP)J@:~ WASTE DISPOSAL .MITERIAL .BALANCE TEST 
. ' D & a  .%39(8401: . . . . .  - .  . . .: . . .  . . .  

. . .  T-641317' : . .  . . 
. . 

. . . . 

. . 
. . 

TABLE :Xl[III: . . 

. . . . . .  . . . . . .  , . 
. . . . 

. . . . . . .  . . 
. . . . .  . . - l / i 4 / 6 0 .  . .  0145 - . 0310' . 1B. - : -RFC .~raw;i.ty. Drain. Tank.,:~~~s.chaarge' PuePPlLn . -service. '  .:' . " 
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. . . . .  . . .  . . .  . . . . . . .  . . . .  . . : 1330, - 1350. . ,A .chemica.P t o  B '.speciil . . . . . . . . . . . . . . . . .  . ., , 
. . 

. . .  . . . .  ... . . .  . . . . . . . .  . . . . . . . . : .  . . . O .  , . . . 
. . . .  . . . . , : . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 

... . . . . .  . . 
. . . .  . . . .  . . . . . . . . . . . .  ... . . .  . . .  . . . . . : .  . . . . . . .  ":. . 

_ . . . . . .  . .  .. 11/29/59 0320 .- 0340 A chemical.-to k -special  . . . . . . . .  : : : .: . . . .  . . . . 
_.. . . j  . . . . . . . . . . . . .  :. : .. . . . . . . . .  . . : .  . . .  . 1905 - 2040 ' A .chemical ..to B specia l  . . .  . .>  . . . . . .  : : _ .  ' . .  . . 

: .  . 
. .  . . . . .  

I . . . .  .1.: . 
. . . . .  .I - 

. . .  . . . .  . :  . . . . . . . . . . . .  . . .  . ' . .  : . .  .: .. .;.:...: . . . . . . . . . . . .  
. . . . . "  . . 1.%/2/59 . "  0930 - 1410 .B surge . t o  A t e s t  t f i&l. :~ 's  . . . .  .. : , . . .  ,.. . . . . .  . . 

. . . . . .  . . , : . , _  
., :.:. . . .  . . ........ . . . . :. -' .- .. 

. . .  . . . . . . . . . . .  
:...' ; "": , . .  ........ . . . . . .  . . . .  . '  12/6J59 173'0 - ,1800 . .  Deqanting . B  chemical  to.'^ spedia l  . . .  . . . . . . .  . . . . . .  . . .  . . .... , ' .' . ;;: .. ,;: '. ' 

. . . . . .  . . . . . . .  . . . . . . . .  
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' ' r  . . . : :  .. : . i2/ j/s9 . 1005 Drai.mil BA nrionr,-active t o  a. sp$iai.. ( k e j . ;  ::. . : . .  ....-. . . . . . . . . . . . . . .  ....... . 

:..\.;:.:... ::;. 
: .. . I . .  

. . .  . . . . . . . . . . . . . . . .  ; ; ; ' 
1 . . " . ' . . .  .. ...... . . . .  . . . .  ... ... .: 0230 Decanting. 1A c h e d c a l  to  1A specia l  ,. :.;,,,j: % : .::. . . . . . . . .  . .  . . 

. . 
. . ..; 

. . :  ;.. . , . .  .' .0230 . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . . "*' : ' . ' 

. . .  :. . I ) r a h b g  to. 1A. , c h i c a f '  .,: : j: . . . . . . .  .;. . . : : . . . . .  :.,. : . . . . .  . . . . . . .  '.;. ..,.. , :  
. . . . . . . . . . :  : . . . . . .  . . . . . . . . .  . . . .  ' - . .  . ' .  . 

- .  
. . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . .  . . . . I . . . .  . . . .  .. . . .  . .  .:...12jg/5q . . .  131-5 . ' - 3edcritfwg 11A :chemical to in, sae.=i+l. . . '. .' . ' ' . . . . . .  
. :  . . '. 

. . . . . .  . C  ,.. ; . . .  . .  . . .  . . . . . . . . . . .  . . .  . . . . . . . . .  . . , .  1315. ' ' - Tramsf ejrred 1 B  chemical t o  "lA: .chemical '(:some) . , .  . . . 
. . . . .  , .. ,.,; . . . . . . .  . . .  . . .  . . I 

. . . .  . . .  .:. . . . .  +> ...: 
. . . .  

. . . .  . . 2 1 0 / 5  " 0230 ..... . .  ... :B specia l  .discharged..to trench to:.D' surge'  'md .decay : . '  '.: :..'j: .":"... 
. . . .  . . .  . . .  . . . . . .  . . . . . . . . . . . . . . . . .  1255 . . .  . . . .  1 B  surge tank to  1 B  t e s t  tank . . . '. . . 

OT. . . . . . .  . . .  .. '.. 
. . . . 
. . .... . . 

. .12/11/59 . , 0030 . -  1300 B surge and decay to  .A...test, 'tank . . . . . . . .  . . . . . . .  . . 0400, . . Educ ted A Resin- ~ t o r a k , : T k .  . to. D surge and, deeay . . ....... 
. . . . . .  ..... 

> .. . . . . . . . . . . .  , : 

. . . .  ..-. .. 0830; Educ ted B Resi.n. Storage Tk.. -to C .surge and. deem .:.. : ' ._ .  . _.. . . . . .  . . .  . . .  : . . . . . .  . . . .  . . . . . .  . . . . . . . . .  
: , . . . . . . . . . . .  . . . . . . .  . . .  . . ..&-ansf erred 20 per 'cent  A' .special  to B isp@cial .: ,: ..'!. '. . . . .  . . . .  . . .  .,. . . . . .  

. . 
. . . . .  . . . . . .  . . . . . . . . .  . . . . . . . . . .  . . : '. 

. . . .  
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. . . .  . .  . . . .  . . .:... 
. . . . . .  . . .  . . .  r2/:i2)59 0430 - 0530 . . . . .  

. .,. . 
.. . . 'Decarnting A .chemtcal t.o A spec ia l  . , . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . .  . . . . .  . . , :,:; ..' :-. . ' 

. . . . . . .  
.>.::. . . 1800 ..Draining A ,special  t o  trench to:D ibr i i ;  a&' d&&':., :: :.';:'." ..:... ". ;.'-,.-:.r:: . .  . . . .  . .  , ._ . ' .  . . .  . . ' . . . . . . . .  z , . .  

. . . . . . . .. . . . . .  . . .  . . _ . . . , .  
. . . . . . . . . . . . .  : .'. , > '  .- .,.: - .  .' 

. . . .  
' , . . ',': . . . . . . .  12/13/59 . 0230 - 0310 { ~ e c a n t i n g  A c h e m i c a l t o  A specia l  . . . . . . . . .  ....:.:: . . . .  

. . . . . . . .  . . . . . .  . ;. . . : 
. . . . . . . . .  . . . . . . . . .  0805 - 1430 !!:%dusting A specia l  ..to;-D surge .' .. . . . . . . .  

,<.,., . *I. : : . . . . . . .  , ..- 
... 4 ...: . . "  ...>..,?.. ; ..;..'. . . . . . . . . . . .  : 

. . . . . . .  . . . . .  . . . .  . . . . . . .  . . .  . . . . . .  . . - . . . . . . . . . . .  . . . . . . . . . . . . . :  : - . . i_  

. . . . . . . . .  . . : '12/i4/59 .1920. - 2030 primary storage Tk. 'to Canal .sto=a& .T%*O: , , ' . . .  . . . .  . . . . . :  . . . . . . . . . . . . . . . . . . . . .  . . . " "  . . . .  . . . . . . .  . . . . . .  I . . .  ,, .*. ....... .; ', 
. . . . . . . . . .  . . . .  . . . .  . . . . . .  . . . .  . , . . 

. . .  . . . . . . . .  . . : .  .; . . . 
. . .... ...; ... : ., . >'.. 
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' . ,  
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' . . : .'.'.. : :; .: .* 
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. . . . . . . . .  : . ..12/2.0./59 . ,  . .  ' 1400. ~umged .2O" .Water . ~ r a v i  ty-   rain Tk,; . . . .  to, ..lC surge '.. " . ::(::':. . . .  . .  
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. . . . . .  . : .  , . .  - .  . . . . . . . . . . . .  . . . . . .  
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. . . . . .  . . 
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. . . . . .  . . .  . .  \ . UC'.B)F TANK TO TANK CWGE . . . . . . .  . . .  . . . . . . . .  . . .  . . . . 

. . . . . . .  . . . . . . .  
. . 

. . . .  . .  . . . .  * ,I.. . . - .  . 
. . .  . . . . . . . . .  . . . .  . . . . .  . . . . .  . . . . . .  . . 

. . . . .  _ . . ' _  . . . . , i .  . . .  
. - . ;. 121?:1/59. . 1730. , . : . . 

B spec ia l  drained t o  6 e n e h  ,~hen.:~tim$ed . . , & . . , ~ . ~ i r ~ e  . .  : 
. . . . : . . . .  

. . .  . . . . . . - . . 
. . .  . . . . . .  

' ,2310 . . . . . . Decanting ,B chemical . to .  B .Special,  . . .  , -. . . .  . . .  . ,  . :..: , . . . . 
..: . . . . .  . . . . .  , . . . . . . . . .'. 

...?....:"... . . .:.. . . . .  . . . . . . . . .  
. . ...... . . .  :- ... 1.21'22159 0000 - 0440 Elduct f ng 85 per. cen t  B specla1  D .surge . '  . . . . 

. . .  . . . .  
' . . 0440 - 0515 . . .  . . Bumping B chem$cal . t o  . B s p e c i a l '  . . .  . . .  . . . . .  . . .  . : .  ' 

. ,. . . . . . .  . . . . . , . . . . .  05 15 - . l o00  B s p e c i a l  .to. D surge - .5.8 per .centz . . . . .  
. . . .  . . 

. . .  . . . . .  . . . . .  . . . . . .  . . .  . . .  . . .  . . : .  . . . .  . .."12/24/59 ' I345 -2400 . .  A .  s p e c i a l  . t o  ~ r L c h : : . ~ u q  &d kduc tiG to'. C .:surge' ' .  . . . .  

. . . . .  . . . . . . . .  . , 
" .  . . .  . . . . . . . . . .  ... . ... 12/26/59 1600.-  1 7 1 0 .  . S t a r t e d ~ e c a n t i m g 1 A ~ h e m i ~ a l ~ t s ~ ' ~ ~ . ~ ~ ~ e c i a . ~ ~ . ~ ~ ' ~ . . . . ~ ~ ~ ~ . . . . ~ . ~ . ; ~ ~ . ~ . ~ . . . ~ . . ~ ) . ~ ~ ~ ~ .  . . 
: . . 1710 -; i800 11A . .~hernidai  :at 33: p.er cen t  level : a f t e r  ..fYl'l$ng' IB. . '~pe&lal: . ;  .:!','..:::::, 

. . . . .  . . 
. , .... . . s t a r t e d  geeanting balgnce. t o  1A .Sg&ial.; . .lA ..Chemical. ,, . . . . . . . . . .  . . .  . . . . . .  . . . . 

, , . . . . . . .  after  deqamting - '11 per ceanc, ' . . . . . .  .... . . .. -. . . . .  . . . .  . . . .  . . . . . 3 ., .: . . .  . . .  . . . :.. . . . . . . . .  . . . . . . I . .  . . . . . .  . . . . . . .  . . .  . . ,  . . 
. . .  I.,,. . .  : . ,.. , 

. . . .  . , 1 2 / 2 7 / 5 9 " '  0 1 3 d  L'0345 . i ~ : ~ ~ e c i a l  to 1b' surge . . . . .  . . .  . . . 
. . . . . . . . . . . . ,1330' - I645 . Adding. water to sariy .recycle tank from' lc.:surge . .  . . . . . i  

. . .  . . 
. . . . . . . .  . . 

. . .  ' 12./28.-29/60 1930 - ,0600 lA.'.Sgecf a 1  t o  ~ r e n k h . . ~ u m p  and t o '  B .  surge . . . . . . . ' . . . . . . . . .  . . . . . , .  
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. . . .  .'.:.: . . . . . . . .  . . . .  12/30/59 . . . 2240 . . .  = . 1A Spcs ia l  . t o  ' ~ r e l a c h  Sump '&d educting t o  g: Surge.  : . . . .  

. . . .  . . . . .  . . .  . . .  . . .  . . .  . . . . . . . . 

. . .  :. . . . . . . . . . .  1 . '  

' 1/4/60. 1 7 4 0  7 .  1845 ' : 1 B  Chemic,al defanted t o  i ~ . . ~ @ & ~ i ~ l  : .  . . .  . . ,  
. . . . .. , - . : , 

. . 
. ' . 1B. chemical. (45 per  cen t ) ,  ' 1~ S p e c i a l  .:(8l. :kent) .:. .,. .:,'.., . :: ; .  , . . . .  . . .  . : . . .  . . . .  . . . . . . . . .  . . . . .  . . . . .  . . _ 

. . .  . . . . 
. . . . . .  . . .  . . .  .. . . .:.. ,., . . .  . . . . . . . . . . . . . . .  Canal .$.torage .Tank to:.D Surge. . .  . . , .  . . . . . .  . . .  : 

. . . .  . . . . . .  . .  . . .  . . . .  . . .  : 

C,anal . s to rage ' : - ; s t a r t .  3 ' ,  ~top...3&'" . .  ., . . . . .  . . . . . . .  . . . . .  . ; . . . , '  . . . .... . . . .  . . : .  
. . I  . . . . .  . . .  . . .  . . . . .  . . . .  . . . . .  lD.:Surge . - S t a r t  .a\. s t o p  45 .per".cent. . . -. . . .  , . . .  

. . 
1 C  :,Surge ' t o  1B test .  t h ru  ' l : .xts ,  D-C-B : . . 
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1 ~ . .  s p e c i a l  . . .  t o  I A . .  s p e c i a l  v i a  1~ ..chemical.. tiwafer pmp. - i.. '.;.. '. :: 
t r y i n g  t (p I@;- tanks so. t h a t  c+atmt&.may be di-,berged . to .: .:...: 

. . . . . .  - . . . . . . . . :  . . . . . . .  . . . . .  r i v e r .  .kkvel a t  43 per  c e n t , .  . . . . . . . . _ . . .  . . . .  . . . . . .  
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. . .  . . 1700 - 2145. . . .  Suogped 16 .Spe&ial . t o  1A Chemisall.. . .  . .. . . . . . . . .  . . . . . . . .  . . . .  . . .  . , . . . .  . . . . .  

, 
. . . . . . . . .  . . . . . . . . .  . . . . . . :  . . . .  . . . .  . . . . . . .  . . .  2 / 2 7 / 6 0  1 0 5 0 '  . , ,pumped . l ~ :  s u r g e  to (.x):D-c t o  1 ~ .  ~e,=t',m.. . : . , . 

.,. . . . . . . . . . .  . . . . . .  . . . .  . . . . . .  . . . . .  . . . . . . . . . . . . . . .  . I  . .  
. . . . .  . . 

. . . . . .  . . . . . .  
. . '  

. . . .  . . . . . . .  
. . . . .  . . . . . . .  

j ( .  . . .  . . . . . : . . . . . . . . . . .  . . . . .... . . . .  . . . . .  . . . . . .  
. . 

. . . . .  ._ I .  

. . . . .  . . .  " . . .  -68- ! ; .  :,,: . . . . .  . . .  
. . . . .  5 ~ 9  , , 069 ' ,  . , . , , . ;; . : ::: ..: 

,. , . 
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- ._: : .;.. : . : 

. ' . '  . . .:. . '. . . '. 

:. ,.: DUQTJESNE :LZG*. COMANY . ~eaioorc WASTE ..DX&QS.AL MATERIAL .BALANCE TBST '- . : : ..;.; i.: 
. . . . 

. . .  ..' '. .". : . ": .. POWER STATIONS.' DEPARTWENT . . . .  

. . .  /. . . . . .  'DLCS 2390401 : '. . ' . . . . .  . . . .  
. . ,:' 

. . . .  . , . . .  . . .  '.SHIPPINGPORT ATOMIC RQWER STATION. '$0641316 . . . . . . .  . . . . .  . . . .  . .. . .  . . . . . .  . . . . . . . . . . . . . . :  . . . . : : > 
. . . . . . . . .  . . . . . . .  . ' : .  . . . . . .  . . . . . . . . .  . . . . . . 

. . . . . . . . . .  . . . .  . . . .  . . . . . . .  . . . . . . . . .  . . . . . .  
, .. . . . . . .  . . : 

. . . . . . .  . . . . . .  . . . .  .... . . . . . . . . . .  . . . . . . ..,.. 
. . . . . .  .. ....:.... . . . . . . . . . .  

:,. : 
.. , , Tm4,E;::XVI ( c o d t  Q a) . . . .  .: . . . . . . . . . . .  . .  . . .  

%' 

. . .  . . . . . . . .  . . . .  . . .  . . . . . . . . . .  '. . . . . . . . .  . . . . . . .  . . . . . .  . . . . . .  
. \ .  

. . . . .  . . .  . . . . . . . . . . . . . . .  . . . . .  . . 
. . . . .  

, :  
. . . . . . . . . .  . . .  

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

. . . . .  . . .  . . . . . . .  
: 

. :. . ' . . ; . . . .  . . . . 

. '  . . . . . .  . . . . .  
. .$29/60 0945 = BOO0 . $ducking from 1A. Rasia Starage TIC- ' .  ' .' . . . .  

. . 
. . . . . .  . . . . . . . .  . . ' . 7 ,  

. . .  . . . . . . '.. , ' . . .  . . . .  . . . . . . : . .  . . . . . .  'a* . . . . . . . .  . . PO50 - .I100 Wucting from 1B.. Resin iSto~age. . ; ,~ . ,  '. , .. ,' . . . . .  . . .  . . . .  . . . . .  . . . .  
:::. .I: 

. . ' - a  . . . .  . . . . . . .  . . . . . . .  . . ' .  . . . . .  . . '  . . . . : . . . . . .  . . . .  . . . . . . . . . . .  . . .  . . . . .  . . . . .  . . . . . . . . , .  . .  .. . . . .  . . . . . .  .... . 2/29/60 . . .  1228 - 8005, .Pumped 1C.-Surge .to (P ,X) :C-B to. . l A  Test.:Y%; . . .  
.: . . :. 

. . .  . . . .  . . , .  
. . . . . ., . . . .. , . . 

. . . . . . 
. . . .  . . 

. . . . . . . .  . . . .  . . . . ' . j/2/60, 09 30 .; . . . . - Decanted BO per cent .of PA ~h&ical to ilA'.Special: .' ". ' . . . . . . . . . .  :. ' . , . . 
. . . .  . . .  . . . . . . . . . .  .... .... 1445 . Pumped I@' Surge to (1 . X I .  cLB-A-D to 1B ~ e s t  Tk.. . .  . . -  . . . .  . . . . . . .  . . . . . . . . . . .  . . .  ...... . . . . .  ..: " . . . . . .  ,..::..::j, ,: .. 

Transferred 20 per cent .of LA ~ h e r n i c a l ,  to .IB. . ~ ~ i a . 1 .  . ., . . :  : -.-:.: . : ::, 
. . . .  . . .  . . . . .  . . .  . .  :. ; ' ,. . , 

. . . . . . . . . .  . . .  . . .... . . : .":, , 

. . .  . . . . .  
. . .  , 3/4/60 0000 -1415 .. Discharged 1.c .surge :to (1: .XI .B-A-D. . to 1~ ' ~ e s t ~ ~ . ~ b .  . .: .. ,:, ... .::, -,. .. : . ,: 

. . .  . . . . . . . . 
. . . . . .  . . . .  . . .  . . . .  0435 - 85.20 . I P ~ I I B ~ ~ ~  fA'.ChemicaI to' lA'.Slpecfal. ' : 

. :.. 
... . .:. .: 

. . .  ... . . .  . . .  . . .  .. :. 
.. "I ( . ' .  . . .  .a,. 

. '  . ,093'0 - PO15 . ~asamted' I A  Chemical. t q .  1B:Spe~ial . .: : ' . . 
. . 

. . . . . . .  . ,. 
. . . .  . . . .  . . .  . . . . . . . .  ( . .  . . .  

. . . . . .  . . . ,  . . . . . 
. . . . 

. . .  . . . .  ..3f18/60 0300 Decanted IB Chemical ,to 1A .Cheniical . . .  . . . .  . . . 
. . . .  . . . . . . . . .  . . . . . . .  . . 

. . 1005. - 1600 Pumped 3LA Surge to (B..X) ]LC to 1B Test Tk. . .  _ .  ... . . . .  
. . .  . . ... . . . . .  . . . . .  . . 

. . .  . , .  . . . . . . . .  . . . . .  ' . . 3/12/60 . . 1400 - 2000 Df scharged . BB. Test to 1A: .Surge , . . . . . 
. . . .  . . .  . . ' .  . . . 
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. . .  . . . .  . . . . . .  . . . . . . . .  . . 

. . .  . . . . . .  . . . . .  . . . . . . . .  , . . . . .  . . .  . . . . . .  . . 
. . . . . . . . 

DUQUESNE EIGHT' :COMPANY ' ' se~~onic WASTE :DISPOSAL MAT~RU B A W ~ C E  T~sT: , . ': ',:., . 
.. :'POWER. STATIONS ' P)WAR$M[E%T .:DLrCS 2390401.': - - . . . 

' \ 
. . .. < 

. . . . .  . . 
. _:.. , . .  

.-.SHPPPXNGPORT'ATOMIC. -PQWER STATION', . .~-64t3na . . .  .: . . . . . .  . . . . . . . .  . . 
.,. . . . 

. . .  . . . . 
. . . . 

. . .  . . .: . . ' . . :,., . . . 
. . . . . . . . . .  ' T1LBL&IWX4[ . , . . . .  . . . . .  . . . . .  . . . . . .  . > . . 

. . .  . . . .  . . . . . . .  
. . .  . . . . . .  . . .  . . . .  . . .  . . 

. . . .  . .  , I O G  O F  ACTIVITY O F  W U L W A T g R  B ~ N ~ I Z B R S  . .  . . . . .  
. . .  

. . ...... .: .. 
. . .  . . 

. . . . . . . . . .  . . 
. . 

. . , . 
. . .  . . . . . . . .  . . BA Demin. , ' . 1 ,  ., '; ;. . ., 

. , 

. . .  ; . . gnfluernt . '  ' , Ef f %uemt . . .: ~ffiuknt. . . 
, . . . . . .H)aee. . ' .  y-Ac r a dpmt[mf 

. . A 0 ,apgQl.I y-Act,  ,:dpa/ml,','. . . . . . . .  ;: .;:: . . .  . . . . . . . .  . . . .  . . . . .  , . . , .  -- . 
. . 

. . .  . . .  . '  -' 1'2/2b/59 . . 228' -6 ' 16 Bkgd. - ' . ' ,Bkgd; . . .,. . 

. . P2,/23/59 , 22.3-* BQ,3 26,3 + -10.5 , ' . . 16.j.3..+ . - 10ri"f.. '. . , . . 
. . '  

12/28/59 . 6,75 + B8,O 43,8,;8.3 ' 17,,5 :.* l O . O . ,  '.,: '.. . . .  ' '.'": 
. . . .  . . . .  1/9./60 Bkgd . Bkgd , .Bkgd:. . . 

. . . .  .- . 
. . 1/2/60 . 248 + 16 21 .? .I4 . :  26.,+ 1 4 .  ' . . 

. . .  . . 1/3/60 169 '11 . .  .32 2 10 . .  . . . . . . .  
. . 

. 3 0 0  
. . . . . .  

1/4/60 45 10. Bkgd , . Bkgd. . . 
. . . . .  . . . .  

. . . .  1/5/60 35. 18 , . Bkgd. ' ' Bkgd. ., , : . . 
. . .  

1/6/60 : ,  32.5 $ 10,1 Bkgd. . . . . .  EJcgijb. . , '  

. . 
. . -  . '  1/7/60 " . 4a05 2 18.1. '20 'k 9.95' ' . .  ' . . , 18.8 ' . t  10.0 . . ,  . .'. , . . . . , 

. . 1/8/60 31 .2 . t  14.4, ' . Bkgd , . : ' .  Bkgd, . . .  , . 

1/9/60 32.1 .+ 14.1 .. Bkgd.. . . . .  '.,Bkgd. . . .  . . . .  
. . . . . . . . . . . .  . . . .  . . ' '1 /11/60 183 5 15.5 Bkgd, . . ~kgd..' : . . . . . . . .  

1/12/60. 62 .3  6 BOo6 31,2..2 1004 ' 24e7 2 .10.&.4' , .  . . 
. . 

. . .  . . 
' ' . .  1/93/60 . , . . 24.7 2 10,5 Bkgd , . , 13.?.+'10.4 . . . . 

1/14/60 . 1 9 . 3 +  3.0,5 . . . . . .  Bkgd. . .  . .  -Bkgd. . . .  . 

. . . . .  . . 1/15/60 , . ?1,2 -?; 10 ~ k g d  . . 2 2 * ~ . .  f . l o  . . . . . . . .  . , 
. . .  

. 1/16/60 15~6.t3.0. .3 ' ~ k g d  . - . .r.1.:7 g.1oe3'.::.. , .  . 

, , . , .6/1.7/60 ' . . 31. t 10 arc 9 .10  : .28,.+ 10 , . 
. . . . 

. . .  l/ 'l8/60' ... . 2104 .t a 0 5  19.3 2 8.5 Bkgd. , . .  . . .  
' 8 . .  . . . .  . . .  

.i[19/60 :, , . .15.5 a 9.5 ~ k g d  . . . . . .  . ~ k g d .  . ' ,  . . .  
, ( .  , ' . . . . . . .  . . 

. . . . . .  . i/20/60' ' ,  ~ k ~ d ;  . .  . 17.8 9 .9 ,4 . '  ' .  :. ' . . . . .  . . .  . . . . . . .  13.1 .+ 9.4 .. : . .:. :;, 

. . . . .  . . .  . .'"; . li2,1/60 . , . .  . 20d8 $ 1'0.3 . .  23,4 + 1 0 0 3 .  ' .  2.3.,4',.~.$0.'j... .:": .,,,.: . . . . . . . .  q '  

. . -  ; . : .  1/22/60 . . B ~ .  . . .  . . . . . . .  . . '  20.2'.-9. 9;4 16.7 9 9'.4 : ' . . . .  , . .. : 
. . . - " .:.. : ,. 

. ... .: . 1/23/60 Bkgd 0 27.4 .s .9.,4 ' . 2o02 :+ - . .gkh. . ,,:, a' .:;.: .. :.: . . .  
. . ..... . . 

. . 1' .' . ' . 1124j60 Bkgd . 17.9 2 .  9.4 , . . . _: . . . . . . .  . . .  . . 
. . . .  1.125160 . Bkgd. ' , -  P004 + 9 , 2 '  . , . ' .  . . .Bkgd. . . 

. . 
., .. . . . . . . . '  . . .  1/26/60. . Bkgd . 45.2 .% 9b6 . . 59.5 .f ,9',8 . . .  . . . . ' . . .  
. . .  . ,  . - 1/27/60 10.7 + - 9,4 Bkgd, ' ,  . . '. 44;0',t g 0 , 5 .  .: 

: '1/28/60 . '  19.0 2 9.5 LbO95.g 9,6 . . 16,7..+ 9.5  . '. .: 

. .  1[29/60 . . .  i 13.1 .+'9.4 ., 1Q07, .29,4  Bkgd . . .. 
. . .  

, ' . / /  . '.. . 2 ~ ~ 0 ' . ~ 9 . . . 4  : ,Bkgdo. .. . o , 5 , , .  +. - 9.. . . 
' ,: ' ;'"" ' .' " 

. . .  . , . . . . .  
. . .  . .  . - 1/31/60 ! . .  19,4.- P4;8 Bkgd . .' Bkgd'. . 

. . 

.. .'2/1/60 . . . .  . . 18-9 + .9 ,4  13.1 .& 9.04' :' ::, . . . . .  .Bkgd*, : . . . . " .  , . . . . . . . 
. . . . . .  .2/2/60 13.1 .: 9.4 , . .B5,5 . *  9.4 ' . .  Bkgd.. ' . . . 

. . 
. . . . 

. . .  . . ,  . 
I .  

. .  - . , . . .  . . . . . . . . . .  . . 
. . . . , . . . . .  
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. . . . .  
. . . . . . . . . . . ' I .  

. . . i d  

/ 

. . 
. . . .  

. . 
. . .  :'DUQUESNE EIGHT CQW~ANY . . . '  

' ..:,.:::. .'.." .. 
. . 

. . 
. . PRR~QDZC ..WASTE :DZ.SPQSAL: MATERIAL .-E::T~ST . . . . . .  . . . . .  . . . . . .  .. -. . . . .  

. . . . . .  - ' '. ' STAT'IQESS. D D A R T N W T  ' .  ; D L C S ' ~ ~ ~ Q $ Q ~  
...i'.. . I . .  ' 

2' . . . . .  . . :  . . .  . ,  . 
. . . . : .  . . .  : , . . .  . . . . .  . . .  SBIPPENGPQRT ATOMIC POWER STATXQ~ . ~ - 6 4 1 3 i j .  . . . . : .  . . .  . 

. . " .  
. . . ' .  . . .  . . . . . .  . . .  . . .  . . . . . . .  . . 

, . '  . . . .  . . . . . .  . . . . .  . . .  . . . .  .... ....... . . . . 
. . . . . .  . . . . . . .  

. .  , . 
' . .  . . . . 

,':, 
. . .  . . . .  . . . . . . . . : .  . . . . . . . . .  . . .  . . .. ' ..I . ' . 

. . . . . . . . . . . . . . .  . . . . .  . . . . . . . . .  . . '. . . . .  . . . .  . . .  . . . . . .  . . "B&BLE.:XVXII: ((comt 'd) . . . . . . 
. > .  . 

. . . . .  . '.. . . . . .  . . .  . . 
. . .  . . .  . . .  . : 

. . . . . .  . . .  . . 
. . .  . . .  . . . . . . .  . . . . .  . . . . . .  . . . .  . . .  

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

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

. . . . 
. . . .  ( . . :  : .  . . . . . . . . . .  . . . . . . . . . :  . .  . . . . .  . . _ :.: 

. . . . . . . . . .  . . . . . . .  M G  :OF ACTIVITY %P 6AH& WATER. ~ I ~ ~ Z B ~ ' : :  ;' . , '. . . . , .: ... ;:.;: . :;.i,:.. . 
. I  

. . . .  . ' . : .. . . . . . . .  . . . . . .  'I . . .  
. . 

. . .  . . . . . . .  . . . .  . . . . . . . . . . . . . .  ../' . . .  . . . .  . . . . . . . . . .  ',, 
' .  . :, ,;.; ..; :, . . . . . .  . . .  . . .  . . . .  . . .  . . . . . "  * . . . . . . .  

I... .;.;: .! 
- . . . . . : . . .  . . . . : 

. . . -... . . .  . . . . . . . . . . . . . .  . ,", , . ,. '. . >. . $ '  

. . .  .. ' . , ,,.". . . . . . . . . . . A  . . .  . . . . .  ,, . . . . . . .  _.. . _ .  U.  din. . . . . . .  ., . . .  . . .  '. 1B Demmn .;, . . . .  :.;.::j;.;.%:: . . . .  . . .  . . .  . . 'Tnf luent Effluent . . ..~f.n-k; ,,:: . . . .  .;;:::!,-: :.:. ..,, :;:j 
. . . . . . .:.we, . . .  . .  . y-Aet. dPm/mI:. .  . . .  vq* drpmgml ; , .  , ..,y-&to'.. ,*-[&*.:.:::!;':,;:..;.::: 

. . . . 
. . . . .  . . . . . .  . . . . .  . 

: . . 
. . .  . . : .  . . . . .  s 

. . . . .  ...... . . . . . . "  . . . . . . . . . . .  : I .  
. . . . . . i 

. , 
: 

. ' 2 71.4 ,,.*. .7: '9 ' :.:'.*'.,". ' ,  , ' . '. : .- 2/3/60 ' : . . .  15.7  b_. 9.4 . 20:2.2 9 - 4  - . , . . . . .  . . . O .  - ; . .  
:.:..: . . . . . . . " . . . . .  . . . . . . . '  2/4/68 .: : . . .  20.2' 2 9,5  Ikgd. . :: . . 23...8+..9...3 .:I:;.' 

. . . . . O. .,._ . 
. . .  . . .  .. . . . . . . .  ' . . '  2/5/60 26.2':k 9.5 Fkgd. ..2206,,459;5; . . 

. . . . . . .  , 2/6/60 75.0 -+ 9 . 8 .  . . .  . . . . . . . . .  . . .  Bkgd o 25:;O:f 9..5 . ':. . . ,. m 

: .. ' .  . . . .  ":.2/7:/60 - - 27.4,& go5 .  ~ k g d  , 1301.,.+ 9.0:4 . . .  . . .  . . '  . .  . . , . . : .  
: . .. 2 j 8 ~ 6 0 - '  . .  ...... . . Bkgd : 8kgd . ."11,g ;. g04:, : :: . . . .  .:: : j" . . .  . . .  . . ,  

.' - . 
' .  2/9/60 . . . . .  22.6 2 .9.5 . . 22i6 2 9.5 ' . , . , , '.,16.0? .+ g;os . . .  . . . .  .',:; ";;/.":, 

. . . . . . . . .  , .  . - .  
, .: ". 2/18/60 . 1 4 . 3 . t  9 . 5 -  , . ~ k g d .  " . . . .  8Qd. . .  . . .  . . . . . . .  
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