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SUMMARY ;

Integrated Radwaste Treatment System (IRTS) Campaign #20 was initiated on
September 17, 1990 and conciuded on November 2, 1990, after processing
approximately 50,705 gallons of 80-2 1iquid. The target dilution factor
was 3.0:]1 water to 39 wt% supernatant (baseline supernatant). Cesium
removed from 80-2 solution was 209 kilocuries for the supernatant
processing to the LWTS and 119 kilocuries removed during loading of
Column C with cesium (See below). This resulted in a total of 328
Kilocuries of Cesium -137 removed from Tank 80-2 during Campaign 20.

IRTS procedures were modified to allow an increase in flow rate through
the STS ion exchange columns to a maximum of 8 gpm (increased from the
previous maximum of & gpm). These modifications also allowed continuous
operation of the LWTS evaporator without piacement of the system in
standby during STS to LWTS transfers.

Shortly after commencement of supernatant processing. an abnormally high
system effluent cesium concentration was observed. Ion exchange (olumn
C, the fourth column in sequence for Campaign 20, showed evidence of
containing a heel of cesium-loaded zeolite. Decontaminated supernatant
was eluting cesium from this heel, causing high cesium effluent.
Following IRTS Campaign 19, a method of dumping Column C was used which
emptied all the zeolite out of the column bottom plug. This procedure
had been used successfully once following Campaign 17. Due to the cesium
in the effluent it was necessary to discontinue supernatant processing,
saturate Column C, dump and recharge it with clean zeolite. The IRTS
operations prior to saturation of Column C were designated Campaign

20A. Following recharging of Column C, IRTS operations were designed as
Campaign 20B. Campaign 20A processed 7,080 gallons of supernatant and
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Ouring Campaign 20A, the Liquid Waste Treatment System (LWTS) received a
total of 2 batch transfers from STS totaling 22,506 gallons of process
1iquid which was evaporated to produce 4,066 gallons of concentrates.
Campaign 20B resulted in 11 batch transfers for 103,510 gallons of
process 1iquid which produced 22,374 gallons of concentrates. The grand
total for all of Campaign 20 was 126,017 gallons of process liquid and
26,440 gallons of concentrates.

Cement Solidification System (CSS) processed 26,440 gallons of
concentrates and produced 661 drums total for both segments of
Campaign 20. The total CSS production at the completion of Campaign 20
was 10,336,

Table 1 shows a summary of run statistics. Process completion status at
the end of this campaign is 79.5% based on . total drum production of
13,000 drums.

DISCUSSION:
SIS OPERATION

Campaign 20 STS operations commenced on September 17, 1990. A change was
made to procedures and technicai requirements allowing an increase the
STS column solution flow rate from a maximum of 6 gpm to 8 gpm. The STS
system was started at this h.,.er rate of 8 gpm. After the system was
filled with supernatant, it became apparent that the cesium concentration
in the STS system effluent was abnormally high. The proper positioning
of all system valves was verified. Valves which {solate raw supernatant
from decontaminated supernatant were inspected for seal drainage by check
of leakage from the valve cavity bleed. Continuous leakage would
indicate faulty valve seals. This could allow cross contamination of the
decontaminated supernatant stream by raw supernatant. These checks,
which were performed per SOP 50-36, indicated no improper positioning or
valve seal leakage and resulted in no improvement in the STS system
effluent. To eliminate the increased flow rate as a possible cause for
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the abnormal effluent activity, the total flow rate through the columns
was decreasea to 3 gpm. This reduction in flow rate had no beneficial
effects on the system effluent.

The STS system effluent cesium concentration continued tu slowly
increase. In order to investigate the cause of high activity problem the
system was flushed with demineralized water and placed in a standby mode.

A series of actions, performed in parailel, were taken to determine the
cause vt the increased cesium concentration of system effluent. The
first was to perform a pressure test of each individual column. A work
order was issued to perform the tests as described in SOP 50-37. No
measur.ble pressure decay was observed during any of the column pressure
tests. This e)iminated valve leak-through as the cause.

Ion Excrange Column C was the first column to be loaded with zeolite of
the newest lot (batch) purchased. Although this new lot of zeolite was
certified by the manufacturer, the next action was the performance of
testing by Analytical and Process Chemistry (A & PC) which verified the
zeolite was acceptable for use. The zeolite used in Column C actually
has a higher efficiency than the older lot of zeolite.

Verification of ion exchange coiumn valve integrity and good zeolite
efficiency led to the likelihood that a heel of cesium loaded zeolite had
remained in the column when it was dumped. The sodium present in the
decontaminated supernatant has been shown to elute cesium from a loaded
zeolite heel. This elution would cause higher than normal cesium
concentration in the column effluent. Note that IX Column C was dumped
following Campaign 19 using a method which had been used only once
previously. Following Campaign 17, Column A was successfully dumped
using this method. This method dewaters the column with all zeolite
sti1l contained in the column. Then the bottom piug is removed and the
zeolite removed from the column by flushing it out of the open bottom
dump valve. This method of dumping the column allows the zeolite to be
dumped in four locations, one below each [X column. Utilization of the
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J-nozzle results in the zeolite being dumped in one location, near the
80-1 Tank wall. Dumping in one location is undesireable due to build up
of a zeolite pile. The method used, however, does not refill the column
with water because the open bottom dump valve drains liquid from the
column at a greater rate than the flush flow rate. [t is possible that
some zeolite may bridge and hang up in the column. There is no assurance
that water will fluidize all the zeolite and facilitate it’'s removal from
the column,

In order to confirm the suspicion that a heel of loaded zeolite existed
in the column, an elution test was performed. This test entailed passing
decontaminated supernatant through Column C while sampling the column
influent and effluent to determine if elution was taking place. The
column effluent was steadily increasing, which indicated a heel of loaded
zeolite was present.

Column C was thus shown to be unacceptable for use due to the high cesium
effluent. In order to make the column acceptable for use as a final
column, the zeolite had to be removed from the column and fresh zeolite
loaded into it. To achieve efficient use of the zeolite, Column C was
placed on 1ine with raw undiluted supernatant to saturate the zeolite
with cesium. The column was then emptied of zeolite by sluicing via the
J-nozzle and the heel was discharged through the bottom dump valve,
Following this, Column C performed as expected of a normal final column
containing fresh zeolite. The remainder of Campaign 20 (20B) STS
operation proceeded without any other notable problems.

Following completion of Campaign 20, the lead column, Column D, was
sluiced via the '-nozzle and then sparged per a work order. The sparge
should reduce tne heel of lraded zeolite to an acceptably small amount
that will not significantly effect column effluent cesium activity. Note
that sparging of Column D following Campaign 16 allowed acceptable use of
Column D as a fourth column. For the start of Campaign 21, two drums of
zeolite will be placed in column D to test the effeciveness of the

sparge.
SRC4002 -5
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Durirg riser work being performed between the second and third operating
phases of STS, the hydraulic arm winch cable broke. This allowed the
hydraulic arm to slide down the mast, stopping on the toe plate at the
bottom of the mast (see also CM 90124). STS personnel were able to place
a basket sling around the arm cart to safely secure it shortly after it
had dropped. After much planning, the arm was removed from the riser and
disposed of. This failure of the hydraulic arm did not cause a delay in
operations during Campaign 20.

LTS OPERATION

To facilitate the increased flow rate of the STS and LWTS, LWTS
procedures and Technical Reauirements (TRs) were modified to allow
operation of the LWTS Evaporator on a continuous basis. This is referred
to as "Feed and Bleed" due to the fact the Evaporator Feed Tank 5D-15B is
filling from Decontaminated Supernatant Storage Tank 80-3 and is
supplying the evaporator at the same time. Formerly, the evaporator was
required to be placed in standby prior to and during transfers from the
STS to the LWTS. These transfers are normally of 6-7 hours duration.

The operation of the evaporator during the transfers increased the
throughput capacity of the LWTS sufficiently to easily keep pace with the
increased flow rate of 8 gpm.

A malfunctioning evaporator density transmitter caused a loss of
approximately 8 hours of evaporator operation during troubleshooting and
replacement of the transmitter. STS was requested to decrease the flow
rate for approximately 16 hours.

SRC4002 -6
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€SS _OPERATION

The High Shear Cement Solidification System (HSCSS) produced 4 total of
661 drums of low level waste at 40 gailons of waste per drum. A total of
103 drums were produced during the 20A segment of Campaign 20 and 558
drums were produced during the 20B segment of Campaign 20. A total of
442 (66.8% of the total produced) low dose shield drums, suitable for
placemeat in the Drum Cell ninth layer, were produced and segregated in
the Drum Cell. A1l of the low dose shield quality drums were produced
during the 20B segment of the campaign.

A gel time of 104 minutes was obtained by lab. analysis for Tank 5D-15A]
concentrates sample log number 9000089. The acceptable gel time is a
range of minimum 5 minutes to maximum of 30 minutes per WVNS-PCP-00]
(Process Control Plan). A work order was issued to obtain an “in
process" gel time of the first drum of cemented waste produced each
shift. Prior to producing a second drum, the gel time of the first was
verified to be within the 5-30 minute range specified in the PCP. A1l of
the in-process gel times fell within the range specified. Refer also to
IRTS Campaign 19 Run Report for information on previous out-of-
specification lab. gel times.

CSS processing was interrupted for approximately 12 hours due to
electrical and limit switch problems at the Drum Cell.

CSS processing was also interrupted when, during a loadout of CSS drums,
the drums were advanced while the drum transporter drawbridge was in the
raised (closed) position (see also Cm 90121). Two drums exited the M-45
conveyor and tipped against the back of the drum transporter. The two
drums were slightly damaged. After an initial evaluation, the two
damaged drums were set aside and operations were resumed with visual
verification that the drawbridge was in position to accept drums prior to
loadout. The automatic sequence of operations for loadout was changed by
IRTS Engineering to lower the drawbridge prior to raising the M-45 1ift
table. The 1ift table, prior to this change, raised before the
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drawbridge lowered. The drums on the 1ift table obscured the operator’s
vision of the drawbridge. CSS operating procedures were modified as
required to reflect these changes.

DRUM _CELL OPERATION
Operation of the IRTS Drum Cell continued in support of CSS operations.

The Drum Cell experienced problems with an electrical short in the cable

from the drum grabber to the cable reel, an electrical short in the |
control panel, and a limit switch malfunction. These problems caused an
approximate 12 hour loss of CSS production time.

Other than the above mentioned problems, the IRTS Drum Cell operated
without difficulty.

QECONTAMINATION FACTORS:

A graph of the decontamination factors (DF) obtained in STS is shown in
figure 3. Transfer DF is the instantaneous factor, calculated for each
transfer from STS to LWTS. Cumulative DF is the weighted average of the
transfer DF’s.

TANK LEVELS:

This campaign continued to decrease the level in Tank 80-2 by processing
supernatant. A graph of High Level Waste Tanks 8D-1 and 8D-2 is included
for informational purposes, see figure 4. The level in Tank 8D-1 is at
or near the level desired. This level is required to limit radiation
Tevels at the M-4 and M-5 risers to desirable levels and maintain
coverage of the zeolite pile in 8D-1.

SRC4002 -8-
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PRODUCT ACCEPTANCE:

The waste form classification analyses for drums produced is as follows:

’ Campaign
‘ Campaign
. Campaign
’ Campaign
. Campaign
‘ Campaign
: Campaign
‘ Campaign

11,
12,
13,
14,
15,
16,
17,
18,

Class "C" Low Level Waste; verification complete.
Class "C" Low Level Waste; verification complete,
Class "C" Low Level Waste; verification complete.
Awaiting QA update.
Awaiting QA update.
Awaiting QA update.
Awaiting QA update.
Awaiting QA update.

Table 7, Summary of Suspect Drums and Test Results, contains a list of
all drums that have not been produced in accordance with the Process
Control Plan (PCP).
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DRUM CELL RADTIATION LEVELS
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Zeolite Usage Dry Weight (x1000)
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Zeolite Usage For Supernatant Processing
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.

TABIE 3
LRTS CAPAIGE ND. 20 RN REPORT
DETAILED TARLE OF AN STATISTICS

COEIMN SHIENCE: D-ABC

1) TRANSFER @-3 to 918 1 2 1 F 4 3 4 5 [ 7 B8 s 10 11
A. DATE 19%0 Y7 98 19/5 /% 98 WO W Wi W7 w2 Wws 15/24 0/25
B. STS AN RATE (gm) 8.0 B8O g0 8.0 8.0 8.0 80 80 NA 8.0 80 8.0 BGC
C. D001 SNMALE ND. 002552 9002605 02341 90N2793 SOP/S3 W06 902ETT YNPBET NA SO0 W0/9ES 03011 9003062
i. Cs137 (fCifml) 454 543 63 381 381 453 404 432 NA L4 45 K 74 381
ii. TS (wiX) 6.5 11.1 11.8 075 1075 994 1048 106 NA S. 70 S0 9.70 9 &%
i Density (gr/wl) 1.074 1078 108 (0% 10% 10689 1083 1071 NA 1.07 1.07 1.7 1.07
D. CESHM-137 ACTIVITY

{COULLMN EFFLLENTS)

i. lead Colm D (i) 1200 2900 795 MI100 1S1.00 19000 250 2680 NA 2.0 31360 3% 0 588 0
ii. 2nd Colum. A (WCif) 0.35 0.39 0.8 041 0.36 0.45 0.9 1.25 NA 508 7.80 21.80 7.00
E. CHIMN BREACTHROUGH (%)
i. lead Colum D 2.6 53 2.8 300 36 4.9 4.1 61 8 NA 7.1 60.73 €% 5 NA
ii. 2nd Colum A 29 1.3 0.5 0.3 0.2 0.2 04 0.5 NA 1.8 2.5 5.6 NA
F. -3 SNMPLE N S002557 9002614 9002346 90NOP7E3 SO0ZH03 SOPRP8 S0OPR4S 92871 02893 02954 90029% w3053 900a08]
i. Cs-137 (Lifml) 0055 01700 000835 00212 00153 00088 00067 00106 GCOIO6E OO0ISS COO20 OON41 O.0062
ii. TS {wt %) 8.2% 10.31 Ho 183 1031 9% 9 S5 862 4@ 1.n 9.61 58
f1i Density {(gr/ml ) 1085 1072 108 107 1072 1069 1068 1086 105 1623 1.081 1.066 1.066
G. STS SYSTEM IF
i. Transfer IF 878 %39 177310 2069% 23794 51595 S6582 38426 NA 10996 185025 %4885 64235
ii. Cumlative OF 5878 4714 SS774 49272 4041 4520 4680  SSB3T &5837 4155 S5397 5329% 62908
H. 9-158 SALE ND. 9002608 9002630 9002733 9002785 902814 02835 9002864 S0028E3 0N2907 900271 9002980 Y023 W67
i. Cs-137 (fiful) 00777 0.1860 00633 00199 00132 N000 00081 00132 00610 00780 00MMS 00032 ©.0083
ii. TS {wt %) 8.5 10.19 B85 8.01 9.4% S.58 986 9% 8.62 123 7.65% 838 9.2
iii.Density (gr/sl) 1.057 1.071 1.057 1.053 1065 1066 10688 1069 105 1088 1.0% 1.05% 1.063
I. Volume Received
{Litres) in 5-158 SI087 387 39906 45974 4195 3WI OS2 4199 2984 4T3 4 47116 26831
J. Cmuslative Volume 50687 85186 125082 171066 215261 255084 296606 340664 340664 390387 42957 46873 468D
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TABLE 4

CONCENTRATES BATCH 79 80 81 82 83
LNTS TANK 5D-15A1 5D-15A2 5D-15A1 80-15A2 5D-15A1
LAB ANALYSIS NO. 9002651 9002808 9002882 2002912 9003089
TOTAL SOLIDS % 37.69 37.21 38.66 40.1 40.71
Cs-137 CONCENTRATION 5.17E-01 3.64E-0) §.98E-02 5.89€-02 2.84E-02
(uCi/mL)

POUNDS CEMENT +LaNoy 46,968 47,424 87,562 38,760 80,712
NUMBER OF DRUMS 103 104 192 8% 177
TOTAL GALLONS 4,120 4,160 7,680 3,400 7,080
CURIES PER DRUM

(Average) 0.078 0.055 0.009 0.009 0.004
RADIATION DOSE

(mR/hr) Per Drum 70 5% 10 10 6
PRESOLIDIFICATION

RESULTS »>700 PSI »70C PSI >700 PS! »700 PSI >700 PSI >700 PSI
IN-CELL TEST RESULTS 80234 80364 81127 80936 81793
DRUN NO./PSI >7C0 PS] >700 PSI >700 PSI >700 PSI >700 PS1
Total Cement 301,416 LBS.
Total Number of Drums 661
Total Volume Solidified 26,440 Gallons
Total Curies Solidified 17.08 Ci
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February 28, 1991
. TABLE §
IRTIS _CAMPAIGN NO. 20 RUN REPORT
CRUM_PRODUCTION RATES

DAILY WEEKLY CUMULATIVE
DATE AVERAGE TOTAL. e JOTAL
Campaign #1 06/01 to 06/17 33 401
Campaign #2 06/27 to 07/08 45 783
Campaign #3 07/18 to 08/05 38 1,347
Campaign #4 08/22 to 09/26 30 1,681
Campaign #6 12/05 to 12/13 45 2,009
Campaign #7 01/22 to 02/23 $0 2,607
Campaign #8 03/06 to 04/13 60 3,303
Campaign #9 04/24 to 05/26 58 3,988
Campaign #10 06/19 to 06/22 37 4,136
Campaign #11 07/26 to 08/24 58 4,778
Campaign #12 09/05 to 10/13 50 5,421
Campaign #13 10/23 to 11/10 62 5,821
Campaign #14 11/20 to 12/1% 67 6,532
Campaign #15 01/22 to 02/14 ey 7,124
Campaign #16 03/12 to 04/16 42 7,808
Campaign #17 05/08 to 06/15 60 8,45]
Campaign #18 06/28 to 07/28 45 9,000
Campaign #19 08/09 to 09/13 i8 9,675

Campaign #20 09/24 39

09/25 58
09/26 6 103 9,778

10/10 ¥

10/11 17
10/12 45 104 9,882

10/1% 56

10/16 47

10/17 83
10/18 36 192 10,074
10/19 8% 8s 10,159

10/29

10/30 47

10/31 44
11/01 51 177 10,336
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TABLE 6
IRTS CAMPAIGN NO. 20 RUN REPORT
STS STORY
SPERTANT % Cs-137
Cs-137 TR INVENTORY
NMING OONCENTRATHON  TRAGFERRED (5137 HOGOW G137 G-137 REMAINTNG
DILUTHN GRUMN OAMN(S) :‘I}Z 0 1W15 RMNED a2 RMWD REMNED N 8 2(a)(b)
i gl Gy £ G (e) ) gl

2 688 no dilute CDAB C 2600 15,800 155 9 3 155 6,681
3 7/88 o dijute DABC D 2600 26,356 25 0 0 25 6.422
- 8488 o dijute ABC A 2600 17,000 167 4,00 9 206 6,215
5 9:10/88 o dilute N& By 280 0 0 36,200 71 274 5,982
6 12/88 no dilute ABCD o 1950 17,800 133 0 0 133 5,808
7 e 2:0 BLI ~ B 150 35,392 265 0 0 265 5,54
8 238 2:1 CDA € 1980 34 080 255 0 0 55 5,289
9 &588 2:1 DABC b 1980 35,101 263 0 2 263 5,026
0 9% 2:1 ABL i 1885 10,900 8 13,200 3l 108 4,917
i 8783 2:1 8CA B 1885 35,0% 250 0 0 250 4,667
-2 v 2:1 CDAB € 1885 33,363 238 0 @ 238 .49
13 1310783 2:1 DABC ) 1855 28,313 199 4,767 @ 241 4,188
4 12/89 2:1 BCA B8C 1810 33,873 232 i9,180 31 363 3.825
15 #2200 BAC (BA 1810 33,300 228 B 202 430 3,395
[ W% 361 CAB € 179 46,578 316 0 0 3i6 3.0
17 6/% 3.6:1 ABCD B 1790 45,23 315 1,458 7 315 2,764
'8 Y% e 8LDA B 170 39 84 270 0 0 270 2.4%
i3 ¥13/9 3.32] 8‘2;3 l(':l, g 4,184 208 0 0 23 %,g

20 e/ 2.0, < C ’

i o ow  sif

{a} Tl ouies of Cesium-137 reported in Safety Analysis Report (ﬂﬂ“b?-?lﬂ-l,ﬂti*“ﬂ(ﬁbmm‘
(b}  includes apoximately 485 KLi Cesium-137 left in 32-inch heel in Tank 8)-2 at the end of supernatant processing estimated as follo:

Volume of 32 inch hee! = 80,464 gallons mdwhm-n,xglm
Volum of solids in heel = 7,548 gallons Curies of CS-137 in heel = 489 KCi
(Ref .: DOEMNE-84139-14, Page A2) [(7.29 E+04 gal }{3.785 E+03 wi /gal}(1.79 £+03 oLi/md )]
10° WCi/Ci
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