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PERXODIC . . . .  WASTE DISPOSAL S y S T  
MATERXAL . . BA&AHcE' . . . , .  'EBST . ' 

CORE I! SEED 2 

To determine the adequacy of storage capacity and operating procedures ofathe Radio- 
ac t ive  Waste Disposal System during a normal reactor  plant  warnatp. 

. Conclusions 

The s torage capacity and operating of the' Radioactive Was t e  Disposal 
~ ~ s t t e n a  ake' adequate t o  cope with wastes accmulated durfng. , . . .  a noranal . reactor  plant 
wawrmp 

It i s  impossible. t o  p e r f ~ r .  a complete w t e r i d l  balanCe iwaste received by. Badio- 
' a c t i v e  Waste Disposal 'versus waste discharged from the s ta t ion)  based upon ex is t ing  , l eve l  instrumemtation and using the data requiired by the t e s t  procedure? 

During the performance of the t e s t ,  approximately 21,290 gallons of waste ( a l l  
classes) were received-by mdioaet ive  Waste Disposal and 13,210 gallons ( a l l  c lasses)  
were discharged to  the r i v e r  with a t o t a l  a c t i v i t y  of 1200 micro-curieso A quanti ty 
of 6678 gallons s f  reactor  soolant e f f luen t  was processed. These f igures  a re  based 
on leve l  imstrum.entatiow. Approximately 634 pounds of combustible waste ware 
ins ibera  ted .  - .  

~ h e r e ' w e r e  no d i f  f i e u l t i e s  i p  the operation of' the Radlloact$;e Waste Disposal Sypqeq 
'other than a malf bnc'tion of the e f f luen t  flow 'recordhr a t  2220 on. ~ ~ r i $ : . $  .:~i.~hksr:d~s-s 
erepansy was corrected by 0410 'oh May 6.: 

D e s c r i p t f o a u i p m e n t  and Test  Procedure 
- 

This t e s t  was performed i n  accordance with the approved Test  Procedure DECS 23901, 
Periodic Waste Disposal System Material Balance Test ,  Core 1, Seed 2, dated September 
30, 1959. 

Exist ing leve l  and flow instrumentation used i n  Waste Disposal System operation was 
u t i l i z ed  t o  determine changes i n  quant i t i es  of waste i n  the system. 

Data concerning leve l  instrumentation of various tanks i n  the Radioactive Waste 
Disposal System, reactor  coolant temperature and pressure, the pressure of tanks i n  
the gaseous waste system, and per t inent  chemical samples were taken. This data was 
taken a t  an estimated twenty-four hours p r io r  t o  a no-1 reactor  p lan t  w a m p ,  
every twelve hours thereaf te r  and continued f o r  twenty -f our hours a f t e r  operating 
temperature and pressure were a t ta ined.  

Resklts 

DLCS. 2390101, Per iodic  Waste Disposal Sgs tem Macerial ~ i i a ~ c e  Test  was perf  bmed 
' :  f r o m  Apri l  5 through April  8, 1961. 

-. .. 



A t  the beginning of the t e s t ,  the reactor coolant sys tem was a t  approximately 200 F 
3 '  and 500 psig, a l l  reactor coolant loops were i n  service with the lB Reactor 
eoofant Pump on s l w  speed. During the f i r s t  48 hours the temperature and pressure 
remained relat ively cows tant  except fo r  a simulated rupture t e s t  (pressure increased 
t o  1800 psig and lowered rapidly) a t  1708 hours on A p H l  5, 1961 .and--v@nting of reaktor 
coolant pumps (pressure Powered t o  head tank pressure) a t  1700 omApril 6, 1961. 
Thereafter a gradual increase of reactor coolant temperature was affected un t i l  1300 
on A p r i l  7 a t  which time the pressurizer steam bubble was drawn. Nqrmal  operating 
temperature and pressure were reached a t  approximately 2180 hours 0x1 that date. The 
reactor plant  remained a t  normal operating temperature and pressure throughout the 
reminder of the t e s t  except for  two occasions when the system pressure was lowered 
to approximately 1208 psi8 for  in s t a l l a t ion  and removal of f i ss ion  counters for 
BLGS 14902, Control Rod Posi tioms for  Grf t f s a l i t y  

The fluctuations mentimed above contributed additional quantit ies of reactor cool- 
an t  to Waste Disposal which may not have been contributed during a plant warmup 
where no test ing was i n  progress, Figure B sh~ws  the s ta tvs  of a l l  tanks and the I 

plant temperature and pressure dadng  the tes t .  A log of events is included and 
indicates pertinent operations which may have influenced th i s  tes t .  i 

Ian order to  perfom a material balance om the Radioactive Waste Disposal System, t 

the quantity of water received by the sys tern was compared to  a cafcvlated quantity % 

disch+rgad £ran the Resctor Plant, 

X t  was f i r s t  necessary to  consider the reactor coolant eff luent  as compared with 
wastes received from other sources by the Radioactive Waste Disposal System, Other 'i 

classes of waste (Non-Active, Special, and Chemical) originated throughout the 
station and no attempt was made to  determine individual sources and the quantity 
dfscharged by each. Based upon level  i m s  trmaentation, 10,420 gallons of reactor 
soolaae ware received by the Wdiowetive Waste Disposal System, 1x1 ccixitrast, dnly 
7,490 gcaPlms were accounted £st as leaving the reactor plant. A material balance 
on thPs system is found i n  Table 1. 

The d4f f icu l ty  i n  yesolving the .  dif  feredce as seen i n  Table I i s  that. there is  no. 
wig to  de t e d n e  the quanti ty s f  reacts'r coolant.. eff luent  recesved by the f lash  
tank .due t o  the autolrdatic oparat-ion of the f lash tank ' pumps. . The r e l i a b i l i t y  of 
t.he level  instrrmaentation is  a l so .  questionable. The Spray 'Recycle Tank flinckuated 

. . 
7% whtfe isolated indicatfng , .! a.volume change of ,2000 gallons. 

Sources of reastor coolant not accdurited for  i n  Table 1-,inelude the venting of the 
reactcan. 'coolant p ~ s .  and the FEDAL pump.. Also charging and draining operations 
occurred where the pressure and fi~mperature,of ' the reactor coolant were not s iga i f i -  
eantly alteked to show system volume changes. Sample  calculation^ include .the 
method. of d e t e d n i b g  volume changes and thus reactor coolant drained to  the f lash 
tank, 

Table is. a s v r y  .of .the t a d  levels and volumes taken throughout the t e s t  a s  
well 4s pressure regdfngs of cer ta in  tanks and the reactor coolant temperature.and 
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PERIODIC :WASTE ,DISPOSAL . - SYSTEM.'MATERHAL BALAMCE TEST . 

pressure.  The .flow path f o r  processfng during the  . t e s t  was from the  . l C  .Surge .and 
Decay Tank :-through the  BC, l B ,  . IIA a i d  1 D  ion  ..exchanger ( i n  t h a t  .order) ,  the  gas 
s t r i p p e r  a n d . t o  a t e s t  tank rece5ving a t . t h a t  p a r t i c u l a r  time. . ~ i g u r e - 1  d e p i c t s '  
the  . s t a t u s  o f  . a l l .  tanks during fhe . t e s t  .and a l so  shows t h e  ..temperature .and pressure  

.of the'  r eac to r  coolant .  

,During the  t e s t ,  .processing .was in te r rup ted  .by a l o s s  o f  A-C power d r i l l  (one . a ~ d  
one+hilf. ' . 'hours) on %April  .5' and by lack o f  .steamL ( ' th. i t teen hours) .on Apr i l  :6  . . due .,t? 
shutdown of . tlae s t a t i o n  se rv ice  . b o i l e r .  f o r  main~&aace.  

. Table .III.IL .coantiaBws a sunsmary. o f .  a l l .  c l a s s e s  of  - l i<u id  waste .received .by .Radioactive 
.Waste .Dispospl except . r eac to r  coolant  . e f f luen t , .  and l i s t s .  the  .permits issued .author-  
i z i n g  the  .discharge . s f  waste . to  the  r i v e r .  

It . s b u l . d  be .noted t h a t  ,500 of . t h e  ,2010 gal ions  o f  chemf c a l  waste .which were received 
came .from 'th&..~eacgoa:.  VBaant Gravity -Drain .Tank. This waste .was d iver ted  to  the  , . 
.~hemisaB".~aa ' te  :System due t o  a .CrQ4 concentrat ion .,of g r e a t e r  than .0.05 ppm. 

There .was no discharge . s f  r e s i n  d u r i n g  the  i:tesL. ;The Blow-Off .Tank .was vented ' twice 
during t h e ' . t e s t  f o r  short -periods, once . a t  ,1400 on Apr i l  6 and again - a t  , 1 2 3 0 . G  . 

April. .,a0 
> .: 

The inc i inkra tcr  was loaded twbce an A p r i l  6 to  i n c i n e r a t e  a t o t a l  o f  617 pounds{£ 
combustibbe .wmste .and once .on Aprf P 7 wi th  117 po&-tds. .The a c t i v i t y  of  the  .waste 
was ~ Q s s : .  . . .  chap 15 m r  om contac t  . p r i o r  to burniqg. . '  

Table . I V  is' a .compilllation .of: radio-chemical . d a t a  qbtained during , the  t e s t .  ' ~ h k '  
quan t i ty  of  waste .discharged t o  the  . r ive r ,  . a s  determiqed by l e v ~ l  . instrumentat iqn 
.and flow recorder cha r t s ,  i s  shown. The .ac t i -v i t ies  o f .  t he  discharged .waste .was 
deterna$nsd by chemisal samlplling. .In aPP cases,  the.fllow meter values were.used,: 
except .&he BA Tes t  .Tank discharge  .whew . the  .flow me.ter :was e r r a t i c  . a t  the  .beginning 
o f  the  .d2scharge. . .. .. . 

.Samples w'ere taken .from the  tanks a s  shown , in  .Table IV a t  the  beginning of  . t h e  . , . t e s t  
.and near  the  .end of  the  . t e s t .  . .  . 

The 1 B  Surge and Decay Tank which was not  sampled u n t i l  Apr i l  8 shows the  g r e a t e s t  
a c t i v i t y  a s  would be expected s ince  i t  received the  bulk o f  r eac to r  coolant  during 
the  t e s t .  .S ince  the  l e v e l  i n  the  1 C  Surge and Decay Tank decreased from 23% when 
f i r s t  sampled to  1% a t  the  time o f  the  second sample, the  increase  i n  a c t i v i t y  i s  
not  considered s i g n i f i c a n t .  The a c t i v i t y  increase  i n  the  Spray Recycle Tank i s  
the  r e s u l t  of t h a t  tank receiv ing water from the  1 B  Surge and Decay Tank. 

The . a c t i v i t y ' o f  waste being processed, . a l so  shown :in Table . I V g  i nd ica tes  the  
a c t i v i t y  a t . t h e  : o u t l e t  o f  . t he  .compohents LI? , the .prpcess flow path. 

, . .  _ 



PERIODIC WASTE DISPOSAL SYSTEM . ., 

p%4TERXAL BALANCE ' TEST 
DECS . . .  2390101 (T-641317) 

1. Volume Changes. Dye: t o  "1Crnpersat~are-.Prpssure Changes 

P lan t  Volume Change = gallons 
2588 Cubis Peat  = Plant  Volume [ICnclluding Pressur izer)  

B1 = Bpcobflbc Volume Before Te--Press Increase 
V'z = Spec i f i c  VsL~me Afte r  Teq-Press  Increase 

8.355 %bs/gaPBorca = Weight of Water a t  STP 
1 

SAMPLE: Date 4-5-61 4-5-61 
l i m e  68 700 0800 
%@w 180 F 187 P 
Press  5 15 PS HA 490 PSU 
Spae V s l  .9B6505 ~ ~ 3 / h b  .OB654P ~ ~ 3 / f b  

2. Pressur ize r  Volume Change Iomimg Steam Bubble: 

Total Pressur ize r  Volume 2611.0 ?FE3 
,water volume (bt . 97") 1 1 5 . 5 ' ~ ~ ~ .  
: Steam Vplime , ( A t  97") =izrrFP 

D a t e  4-7-61 a; 1300 h r s  Prom 450 P and 755 psis (w+tar) t o  440 . . .  P end 388 psi. (steak) 

,Volume Change = I45 5 145 5 145.5 ' -  145.5,) x ------ 1 -7463-119 - = ( V .. V2 = 0 1 9 4 9  1.2222 8.355 8:" 355 

73.44 = :.a79 gallons 
8,355 

3. Sample T.rafns: 

2 Tra ins  on f o r  46 Hours a t  40 Ibs /hr .  

2 t r a i n s  x 46 hours x 4 8 ~ u n d s l h o u ~  = 440 .gallons 
. - '8.355 p'ounds/ga.llon 



.PEEBXODIC .WASm, ;DISPOQAL. SYSTEM . , .  

E%A"FERu&. IBAI;mm :'mS?" 
D U S  239910l' (~7641317) 

4, C a l c u l a t e d  D r e h a g e  of Reactor Coolant: 

.Tempo: Press Weight V s % m  
Date  PSHA Lbs o .  .Gals . 

4-7 
1300 458 740 

440 380 7344 879 Pressuriz~r Bubble Fonned 
. . 

4-7 
0200 O D - o  3680 448 2 Samtplp . . Trains 40 lbs /hr 



DUQWJ3SNE LIGHT C W A N Y  
POWER STA'EIMS DEPARTMENT 
SHXPPHWGPORT ATOMIC POWER STATION 

PERIODIC WASTE:- DISPOSAL SYSTEM 
MATERIAL' BALANCE ' TEST ' 
DLCS i3goio'i  (T-641'31'7) 

LOG .OF EVEBTS, 

Date Time Event 

4-5-61 1005 Raising System Pressure t o  1800 psig. Processing 1 C  Surge and 
Decay Tank through ion  exchangers (C, B, A, D) through s t r i p p e r  
t o  LA t e s t  tank. 

lo 15 S ta r t ed  re .c i rcula t ing  1D Surge and Decay Tank using I D - 1  and ID-2 
t r a n s f e r  pumps. 

1310 11 Specia l  Waste Tank f u l l  (78%) and i s o l a t e d .  

1315 Gas s t r i p p e r  of f  due t o  pending i ~ s s  of AC poyer d r i l l .  

1330 I D - 1  and ID-2 t r a n s f e r  pumps off  due t o  l o s s  of AC power. A l l  
valves f e f t on "IPECPIPCPI%ATEI1. 

1350 Loss of a l l  AC power d r i l l .  

1411 Return of a l l  AiC power. 

1455 Gas s t r i p p e r  returned t o  se rv ice .  Processing. l C  Surge and Decay 
Tank through ion  exchangers t o  test tank. (Same ion-exchanger flow 
path) . 

I500 Chemistry sample taken of 1 D  Surge and Decay Tank. Reci rcula t ing  
1 D  Surge and Decay Tank using I D - 1  and lD-2 t r a n s f e r  pumps. 

I713 Pb Reactor Coolant Pump o f f .  
. . 

1853 Simulated Rupture . % .  

1900 I n i t i a t e  Safe ty  I n j e c t i o n  Tes t  

2110 1k Test  Tank f u l l  and i s o l a t e d .  
1B Tes t  Tank now receiving.  
Sample taken of 1 A  Tes t  Tank. ". 

. 2125 S t a r t e d  d ischarging.  ll s p e c i a l .  waste Tapk t o  r i v e r  a t  r a t e  of 20 
I '  gpm. P e m i t  #1471; 

2133 .Stopped discharging 1B Special .Waste Tank t o  r i v e r .  

2222 S t a r t e d  discharging 1B Specia l  Waste Tank t o  r i v e r  a t  r a t e  of 20 
gpm. P e m i t  81471. 

2226 Stopped discharging 1B Specia l  Waste Tank t o  r i v e r .  Flow meter 
out  of se rv ice .  



~.~nqmsm LIGHT C W ~  PERIODIC WASTE DJSPBSAL'. S , Y S ~ ~  . 

.POWER"S%ATPONS DEPAWTIfEWT MATERIAL. BAL@~~E ' TES% ' 
SHH@P]~NG@,~R? v . ATOM1 C. P0m.R STATION DLCS ' 2390101' (T-641317) 

Date Time 
.. . 

4-5-61 223% 
(cont ' d) 

Event 

Loss of Component Gosling Water D r i l l .  

1 A  .and 11 Reactor Coolant Pumps on "SLOW" . ... speed. P r e - c r i t i c a l  
cheek i n  progress f o r  DL,@S, 14901. 

Ef BYuent Plow Meter repai red .  

S t a r t e d  discharging 1A.Test Tank t o  r i v e r  a t  r a t e  of 12 gpm. 
Permit #1472, 

Reactor c r i t i c a l  wi th  a l l  rods banked a t  19 inches. DECS 14901 
i n  progress. 

Gas s t r i p p e r  out  of se rv ice  due t o  lack of steam. 1 C  Surge and 
Decay Tank i s o l a t e d .  

1805 Stopped rec i rcufa t iwg ID Surgc and Decay Tank. 

1808 DLCS 14901 csmple ted . 
1100 . Stopped discharging 1 A  Tes t  Tank t o  r i v e r e  1A Tes t  . Tank . now empty. 

. . 

1115 S t a r t e d  discharging 1B Specia l  Waste Tank t o  r i v e r  a t  the r a t e ' . o f  
20 gpm, P e r n i t  #1471. 

1200 Reastor shutdown wi th  a l l  con t ro l  rods inse r t ed .  A l l  loops open 
t o  r eac to r  with l B  Reactor Coolant Pump on >slow speed: Core. removal 
cooling system i n  s e r v i c e o  

1245 Service steam supply returned.  
,... 7, 

1330 H n c i ~ e r a t o r  loaded and ign i t ed .  ,.... >.. .. .. 

1400 Vdnting Blow-Off Tank s o  chemists can ,ge t  sample. (PPessure drop- 
.. . 

ped. from 5.85 ' t o  1.30 ps ig ,  purged f o r  45 .seconds a t  37.5 p s i a  
n i t rogen @ressure .  2.3% W2 content  a t  i n l e t  t o  buiner.) 

1420 Stopped discharging 1B Specia l  Waste Tank t o  r i v e r .  

1430 Began drumming operat ions.  

1706 System pressure  lowered t o  150 ps ig  i n  order  t o  vent  r e a c t o r  cool- 
a n t  pumps. 



DUQUESNE LIGHT COMPANY 
POWER STATIONS DEPARTMENT 
SH~PPINGPORT ATOMIC POWER' STATHON . . 

PERIODIC WASTE DISPOSAL SYSTEM 
MATERIAL BALANCE TEST 
DLCS :2390101 IT-641317) 

I, 

LOG OF EVENTS (Cont'd) . .. 

Date Time Eyent 

4-6-61 1715 Inc ine ra to r  loaded and igni ted .  
Cont'd 

1945 Gas s t r i p p e r  i n  se rv ice .  Processing 1C Surge and ~ e c a y  . Tank' . 

through four ion exchangers t o  1B Surge' an'd.' Decay Tank. 
* .  

2 104 Reactor c r i t i c a l .  
DLCS 15101 in progress.  

2 146 . Safety . shutdown. Intermediate range high f lux  (5 x 19-7 micrq-ainps 
indibated) 

2240 Gas s t r i p p e r  i n  se,rvise. Processing:lC Surge, and Decay Tank 
through four ion exchangers t o  1B ~ e s t  Tank. 

4-7-61 8080 Reactor shutdown with a l l  control  rods inse r t ed .  A l l '  loops open 
t o  reacton. bai  t h  1B ' r e a c t a r  . c o ~ l a ~ t . ~ ~ . ~ ~ ~ f l ' ~ : ~ s l o ~ : ~ ~  sp&d.. 

0445 We.t gas scrubber flushed and re f i , l l ed .  

0 748 Reactor c r i t i c a l .  DLCS 15101 in .  progress. 

8800 Flow r a t e s  on a l l  tanks adjusted.  

0845 Inc ine ra to r  loaded and ign i t ed .  Wet.gas 'scrubber on. 

lk10 DECS 15101 completed . 
. ' . ?  . .  . . ., 

1 2 1  ~ e a c t o ~ s h u t d o w n w i t h a l l  con t rg l  rodsinserted:~~-14'ope.ni 
P r e - c r i t i c a l  check s t a r t e d .  

. *  . . . . . 

1330 1A Special  Waste Tank i so la ted .  . . . .  . . .  

1B ' specia l  Waste Tapk now receiving.  
. . 

1335 Discharging Spray Recycle Tank through F lash  .Tank t o  1B Surge and 
Decay Tank at ' .250 'gpm. 

1339 Stopped discharging Spray Recycle Tank. 

1340 1 A  Vent gas compressor out  of se rv ice  f o r  r epa i r s .  Clearance .I/ . 
165072. 

1400 Sample taken of 1 C  Surge and Decay.Tan)r and.Four ion  exchangers. 
1 C  ion  exchanger i s o l a t e d .  Spray -Recycle Tank i n l e t  valve opened 
t o  receive from 1C surge 'and Decay Tank. 



DQQIESNE EHGRT @,OWANY PERIODIC WASTE :DPSPOSA,L ..S.YSTEM 
PWJER STATIONS DEP.AWWWE ,&ITERUL BALANCE.' TEST' ' . ',. 

S H I P P I N G P ~ T  . .. ATOMIC POWER STATION .DLCS 2390101 (T-641317) 

LOG Oi EVENTS (Cont 'd) 

Date Time Event 

1630 1B Tes t  Tank 90% f u l l  and i s o l a t e d .  4-7-61 
G ~ n t ' d  1A Test  Tank now receiv ing from 1 C  . Surge . and Decay Tank.. 

1721 . Reactor c r f  t i c a l  
Reactor Goolaltnt Sys tern .temperature a t  257 F. 

1840 Reactor sub-eriticaH %or maintenance rad ia t ion  claararance.  

2 142 Reactor shetdowa f o r  removal qf f i s s i o n  counters.  .. . 

2205 S t a r t e d  discharging %A Specia l  Waste Tank t o  r i v e r  a t  r a t e  of 
20 ggm, Permit #P473. . 

2380 Ion exchangers needed f%ushing. By-passing ,them to EL~ncrease l e v e l .  
in Spray Recyc8e Tank, 

4-8-61 8000 Weastor shutdown. 

0205 Stopped discharging 1A Special Waste Tank t o  r i v e r ,  LA Specia l  
Waste %a& now empty. 

8300 DLCS 14902 in progress. 

03 18 1C Surge and Deeay Fa& empty, 
ID Surge and Decay Tank pumping t o  Spray Recycle Tank. 

0500 Cooling down Blow-Off Tank. 

0 700 Completed cool ing  down Blpw-.Of . . f Tank. 
F i s s i o n  soun ters removed .. . , 

6) 800 S t a r t e d  discharging 1B Tes t  Tank t o  r i v e r  a t  r a t e ' b f  20 gpi. 
kermit #1474, 

. . 

1115 '- Stopped discharging 1B Tes t  Tank t o  r i v e r  a t  20% leve l .  Water , /' 
l e f t  f o r  baekf lushing ' ion  exchangers. 

1130 S t a r t e d  d r a i  ning Reactor P l a n t  con ta ine r  Gravity t o  1B Surge and 
Decay T a d .  

1230 ,Blow-Of f Tank vent  valve opened. 

1235 Blow-Off Tank vent  valve closed.  

-9 - 



DUQPr%SauE LIGHT COMPAbE PERIODIC WASTE DISPOSAL SYSW 
P W R  STATHClNS DEPAIQWENT MATERIAL BALANCE TEST 
SBIPP1IGPOIP"r ATOMIC POWER STATHOB DLCS 2390101 (T-641317) 

LUG OF EVENTS (Cont ' d) 
. . 

.Date Time Event 

4-8-61 1315 Stopped f i l l i n g  Spray Recycle Tank. 
C'ont'd. Sample of Gravity. Drain Tank indicated  Cr04>0.05 PPM 

1330 Stopped dra in ing Reactor P lan t  Gravity .Drain.Tank. 

1400 S ta r t ed  pumping Reactor P lan t  Gravity Drain Tank t o  1A Chemical 
$a& due t o  Cr04 concentration..  

1420 Stopped pumpping Reactor P lan t  Gravity Drain Tank t o  1A.Chemical 
Tank. 

1430 Ashes .emptied from . inc inera tor  i n t o  two drums. 

1705 1% Surge and Decay Tank i so la ted .  
I D  surge and D e c a  Tank receiving.  

1815 Pumping 1B Surge and ~ e c a y  Tank .through 1B ion exchanger t c - S p r a y  
.Recycle %b&. 

1900 Stopped pumping Surge and D,ecay Tank' t o  .S,pray Recycle ,Tank. 

1926) Baekf lushed I A ,  l b ,  and I D  ion exchangers using water i n  114 Tes t  
Tank. 

I 

1950 S ta r t ed  pumping l b  Surge and Decay T a d  through 1B ion exchanger 
t o  Spray Recycle ,Tank. 

I 
' 2040 S t a r t e d  t o  r e c i r c u l a t e  1% Surge and Decay Tank. 

I 

2045 Stopped pumping 1B Surge and Decay Tank t o  Spray Recycle Tank. 

2050 S t a r  ted pumping 1 B  Surge .and Decay through 1 A  ion exchanger . 
. ,. to  .':S.pr.ay. . ..: 

. . .  . . Recycle T d  because of b e t t e r  flow: 



' DUQUESNE LIGHT COMPANY 
POWER STATIONS DEPARTMENT . 
SHIPPINGPORT ATOMIC POWER STATION 

PERIODIC WASTE DISPOSAL SYSTFM 
MATERIAL BALANCE TEST 
DLCS 2390101 (T-6413i7) 

FIGURE 1 

STATUS OF TANKS I N  WASTE DISPOSAL DURING DLCS 2390101 

LA Surge and Decay 
Tank 
1B Surge and Decay ' 

Tank 

1 C  Surge and Decay 
Tank 

1 D  Surge and Decay 
a Tank 

1A Tes t  Tank 

1 B  T e s t  Tank 

18 Chem. Waste Tank 

1B Chem. Waste Tank 

1A Spec i a l  Waste 
Tank 

1B Spec i a l  Waste 
Tank 

, 1 A  Non-Ac t i v e  Waste 
Tank 

1B Non-Ac t i v e  Waste 
Tank 

Spray Recycle Tank 
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1 ;  - -- 200-=.------ ----a- - ---A 

-200 
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Prom the Weastor Plant: 
e 

,*Volume Drained From Loops 
. *Volume Drained .Due to Pressurizer bubble 
. *Volume F P ~ .  $awl@ Trains 

$Volume From WGD Tank 

Received By Waste Dispasal: 
. .. . ' A  

*Surge Baunks, Test Tamks, and Spray 
Recycle T a d  Volume Change 

**Discharged to River Frm Test 'Taedcs 

PERIODIC WASTE DISPOSAL SYSTEM 
MATERIAL B U C E  TEST 
DLCS 2390101 (T-641317) 

Gallons 
4470 

880 
440 

,>. . . 
f 700 -. 
7490 

*Calcull?teQ, ,Va luq  (See SanpB@: $aPepbatPsns) . &- . 

wpasgd on. Level  on$ t&m&&iti.on 
+ES timated . . . . . ,. .. 



~ r l ~ v i s s w e  LIGHT COHPANY 
PS'.?ER STATIONS DEPARTMENT 
SHIPPINGPORT ATOMIC POWER STATION 

PERIODIC WASTE DISPOSAL SYSTEM 
MATERIAL BALANCE TEST 
DLCS 2390101 (T-641317) 

TABLE 11 

CHANGE I N  LEVEL AND PRESSURE OF TANKS AND DRUMS 

Date 
Time 

NOTE': Q u a n t i t i e s  taken from DLCS 285 P l a n t  Tank Level-Capacity Curves da ted  January 13, 1959 and Chapter 24,  Volume 11, Radioactive Waste Disposa l   s stern 
of t h e  System Descr ip t ion .  

4-5-61 I 4-6-61 4-7-61 I 4-8-61 
1005 1500 2125 10300 1000 1500 10300 1000 1500 10300 1500 2300 Remarks 

1.4 Surge & Decay Tank Level  % 
g a l s  

1B Surge & Decay Tank Level  % 
g a l s  

1 C  Surge & Decay Tank Level  % 
, g a l s  

1 D  Surge & Decay Tank Level  % 
g a l s  

lir T e s t  Tank Level  % 
\ g a l s  

1B T e s t  Tank Level  % 
g a l s  

1P. Chemical Wastc Tank Level % 
g a l s  

1B Chemical waste Tank Level % 
g a l s  

1;~ S p e c i a l  Waste Tank Level B 
g a l s  

1B S p e c i a l  Waste Tank Level  ?. 
g a l s  

1 A  Non-Active \.laste Tank Level % 
g a l s  

1B N9n-Active Uaste Tank Level 1 
g a l s  

Spray Recycle Tank Level  . X 
g e l s  

Reac ts r  P l a n t  Gravi ty  Drain Tank Level i n .  
g a l s  

F l a s h  Tank Level  i n .  
g a l s  

Blow-Of f Tank Level  i n .  
g a l s  

Blow-Off Tank P r e s s .  p s i g  
.1B M u e l l e ~  Tc OF 
Average q e a c t o r  Pressure  p s i g  

*Tbese v a l u e s  were no t  o r i g i n a l  d a t a ;  they 

I I I I .  I 
5.5 6.0 6.0 
1800 1900 1900 
9.0 14.0 16.0 
2350 3300 3700 

36.0 23.5 30.5 
10450 5950 9200 
81.5 81.5 81.0 
26950 26950 26750 
49.0 59.0 80.5 

2680 3170 4200 
- 5 . 0 .  -5.0 -5.0 

80 80 80 
8 . 0  15.0 15.5 
1040 1330 1360 
0 0 0 
600 - 6 0 0  600 
0 6.0 15.0 
250 530 820 

65.0 80.0 78.0 
2830 3430 3350 
7.5 15.0 27.0 

650 1200 1900 
3.5 3.5 3.5 

350 350 350 
92.0 88.0 92.0 
18400 17750 18400 
17.5 18.5 19.5 

580 .  630 680 
36.9 38.9 36.3 

1930 1930 1770 
63.6 63.2 65.0 

4500 4500'  4630 
6.20 4.85 6.45 

186* 186.6 187.3 
450* 420 500 

were taken from the  d a i l y  l o g  and a r e  Yavg and Reactor Press .  

6.0 6.0 6.0 
1900 1900 1900 

17.0 18.0 19.5 
3950 4200 4600 

26.0 26.0 26.0 
7600 6850 6850 

80.0 80.0 80.0 
26400 26400 26400 
81.0 9.0 0 

4230 750 350 
6.5 25.0 25.0 

650 1540 1540 
17.5 19.0 23.0 

1500 1540 1740 
0 0 0 
600 600 600 

17.5 22.5 42.0 
920 1120 1900 

76.5 37.5 0 
3280 17-10 250 

28.5 26.5 23.5 
1950 1850 1700 
3;O 5.0 2 .5  

300 450 300 
92.0 85.0 92.0 
18400 17150 18400 
20.2 21.2 22.0 

710 750 600 
30.4 36.5 36.5 

1770 1770 1770 
64.0 65.0 64.0 

4580 4630 4580 
5.78 5.85 1.30 

187.3 178.8 183.4 
I 580 460 4q0 

1.5 1.0 6.0 
1400 1400 1900 

22.0 23.0 36.0 
5350 5750 10450 

18.5 21.0 17.0 
4350 5000 3900 

80.5 80.5 81.0 
26550 26550 26750 
-1.0 2.0 0 

280 420 350 
41.5 64.0 81.0 

2330 3410 4230 
27.5 31.5 36.5 

1970 2160 2420 
Q 0 0 
600 600 600 

61.5 66.0 80.0 
2680 2870 3430 

- 5 . 0 .  1.5 7.0 
250 280 500 

26.0 31.0 36.0 
1800 2150 2400 
2.5 5.0 4.0 

2.00 450 425 
92.0 84.0 79.0 
18430 16950 15900 
22.9 50.0 50.0 

81t0 2070 2370 
37.3 37.0 35.0 

1800 1800 1670 
62.6 62.5 62.5 

4430 4430 4430 
4.40 4.38 4.27 

220.3 226.1 247.1 
,480 4L0 420 

,-3.0 -3.0 -3.0 
1000 1000 1000 

79.0 87.5 82.3 
26100 29100 27250 

1.0 1 .5  26.5 
1400 1400 7100 

81.5 52.5 51.8 
26950 16450 16300 
20.5 20.5 17.8 

1320 1320 1190 
84.0 22.0 9.8 

4360 1390 790 
37.5 49.0 48.8 

2470 3060 3050 
0 0 
600 600 600 

-1.0 0 0 
250 250 250 

11.5 '  31.0 35.2 
680 1470 1630 

60.0 6 0 3  63.8 
4100 4125 4350 
2.5 2.5 

300 300 330 
45.0 92.0 61.4 

9100 16400 12350 
54.0 . 0 1.5 

2200 0 40 
36.2 36.0 35.1 

1770 1770 1670 
61.6 63.5 61.5 
4370 4500 4370 
8.30 9.35 3.67 

500.2 503.6 497* 
1800 1800 1790* 

! I s o l a t e d  throughout t e s t .  

Received 26750 g a l s  
Discharged 1850 g a l s  change = +24'900 

Discharged 9050 g a l s  
change = -3350 gals Received 5700 g a l s  

Discharged 10150 change = ;10150 g a l s  

Received 1550 + 970 g a l s  
Discharged 3880 + 130 g a l s  change 
Received 4280 g a l s  
Discharged 3570 g a l s  Change = +710 
Xeceived 2010 g a l s  change = +2010 

O W o c h a n g e  

R e c e i v e d 3 1 S O g a l s  
Discharged 3180 g a l s  No change 
Received 600 + 1380 change = -1200 
Discharged 3180 
Received 3700 g a l s  change = +3700 g a l s  

3 . 2 N o c h a n g e  

Cischarged 9300 + 6050 = -60i0 E z l s ,  
Receivc? 9300 
t i s c h a r n e d  2200 g a l s  
k c e i v e d  '10 g a l s  
Unable to  c a l c u l a t e  cbangc due t o  
as tomat ic  pumpopera t ion .  
N J  change 



DUQ'UZSNE EHCXT CWAETf PERIODIC .WASTE DISPOSAL S.YSTEM, 
$PBWEIW ,'STATIONS D E P M ~ ~  MATER~AL BALANCE ~ S . T  
SHHPPHNGPORT .ATOMIC 'P".OWR. STATXQN DLCS. 2390141 (T-641317) 

. . I 

Date 
1961 

Combus tibPe Wae ta 

4-6-61 617 lbs '(2 loads) .< 15 m og3 cgmtact 
4-7-61 1117 Ibs 4 15 rspr on contact 



DUQtYESNE LIGHT CWPANY 
POWER '~'AT'HONS DEPARTMENT 
SWIEPPBPVGPORT. ATOMIC: P ~ G R  STATION 

PERIODIC WASTE: DBSPOSAL S?TSTEM 
kl~~mmiui w.ma ' TEST' 
D X S  ',2390101 (T-641317) 

Non-Active Was tas 

Special Wastes 

Chemical Wastes 

' E The .above .f,low r a p s  sre  .the maximum .allowable .based .on ..acftv$ty and .quaaqcity. 



DUQUESNE LIGHT C~~ 
P W R  STATIONS DEPARTBENT 
SHIPPINGPORT ATOMIC PBWW STATPOPg - 

PERIODIC WASTE DISPOSAL SYSTEM 
MATERIAL' BALANCE;' $EST:' . . 

D L ~ S  ass0101 (~-6413i~) 

QUAKE%TI[ES AHD ACTIVITIES DISCXIARCED TO RIVER 

*The f Pow recorder rs+p not ope&tiag properly during discharge on. 4-5 -61 ' Quantity . . 

estided at 3450 gallons. 



DUQWSNE EIGHT C O W A N Y  
-- POWER STATIONS DEBAIP-T 

I SEPH$P~GPOIP'~  ATWIC POWER STATION 

,PERIODIC WASTE. DISPOSAL SYSTm 
W ~ ~ E R ~ ~ A L  BALANCE-' TEST.' 
DECS 2390101 (T-641317) 

. TABLE IB (Cont ' d) 

,MDIO-Cwq@E' , .  . . .  .DATA 

~ros's Beta-Gam . . A c t i v i t y  

BA Surge and Decay 

1A Surge and Deeay 

IWB Surge and Decay 

BB Surge and Decay 

PC Surge and Decay 

IC Surge and Deeay 

ID Surge and Decay 

I D  Surge and Deeay 

PA T e s t  
1 -  

BA Test 

BB T e s t  

1B T e s t  

Spray Recycle 

Spray Recycle 

Tank Empty 

Tank ~nnbty 

Tank Receiving . 

. . .. . . . 

Tank Empty 

Only Gaseous A c t i v i t  

I d e n t i f i e d  as. ~ e 1 3 3  

SAMPLING T m S :  1430 om 4-5-61 and 0900 on 4-8-61 



T u r n  'HV (Cont "d) . - 

FLOW :PATH .AND ACTIVHlY OF 
RADHWCTZVX . . W ~ T E  .BEING : ~ C E S S E D  

. . 
NGW: , The aetivi  t i e s  sh& were obtained a t  the outle t s  ' of the various equipment. 



( C. .I 
TEST .'EV+UAT$QN'DLCS . . . ._. . .2?9010P . . i I i . . .T$41317 

: R E R ~ D I C  ... WASTE ~ 1 5 i y . p  SYSTEM MATERIAL .M.ANCE TEST . . . . . . . . . . . .  . . . . . .  . . .  : . . . . . .  
. I  . . 




