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Mr. Roger Stanley k:
State of Washington .
Department of Ecology

P. 0. Box 47600

Olympia, Washington 98504-7600

Dear Mr. Stanley:

TECHNICAL INITIATIVES REGARDING SINGLE-SHELL TANKS C-105 AND C-106

At a meeting in Kennewick on July 22, 1992, representatives of our respective
agencies reached agreement on a series of actions associated with improved
tank leak detection and contingency response on Tanks C-105 and C-106.

In summary, the commitments require that RL:

0 implement measures to minimize water additions;

0 revise the contingency plan for leaks;

0 complete an evaluation of contingency plan implementation requirements;
0 increase the frequency and quality of monitoring;

0 maintain groundwater monitoring pending review of the current data by

the State of Washington Department of Ecology (Ecology).

It is our belief that the specific commitments, which were embodied in signed
minutes (Enclosure 1) resolve to a significant extent, the issues raised in
your letters of June 1 and July 2, 1992 associated with Milestone M-05. A
copy of the WHC report containing the revised evaporative loss calculation,
using the corrected data, is provided in Enclosure 2. The technical
Jjustification for continued water additions, which we previously committed to
supply to your office, is provided in Enclosure 3.

[t is our understanding that the new initiatives will be formally incorporated
into the Tri-Party Agreement as new milestones. DOE would 1ike to continue to
work with Ecology on preparing a Class I Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement) change control form. We anticipate
discussing your proposals on Milestone M-07 in the near future. We agree to
prepare a change control form for M-07 following timely resolution and closure
of any remaining issues associated with that milestone.

7 *
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Mr. Roger Stanley -2-
92-RPA-239

If we can provide you with any additional information please feel free to call
Mr. Steve Wisness, Chief of the Tri-Party Agreement Project Branch, on
(509) 376-6798.

Sincerely,

Y

J. P. Hamric
Principal Deputy Manager

Enclosures:

1. Meeting Minutes

2. Data Computation

3. Change Control Form

cc w/encl:

D. C. Richardson, WHC
. .DeFigh Price, WHC
7. B. Veneziano, WHC™]
P. T. Day, EPA
J. C. Tseng, EM-35

cc w/o encl:
R. E. Raymond, WHC



Single-Shell Tanks
241-C-105 and 241-C-106
Technical Commitments
July 22, 1992

In response to requests by Washington State Department of
Ecology to pursue improved tank leak detection and response, the
United States Department of Energy and Ecology jointly committed to
the following actiens. It is anticipated these commitments will be
incorporated into the Hanford Federal Facility Agreement and
Consent Order under the auspices of negotiations on milestone
M-05-00.

M-05-10

DOE-RL would provide a written basis for the current water
addition practices in our July 31, 1992 reply to you, and we will
follow that in September 1992 with a status report on our measures
to minimize water additions.

M-05-11

DOE-RL will provide a revised contingency plan for leaks from
241-C-106 to Ecology by January 1, 1993. The contingency plan will
pe revised to stipulate that as soon as practicable after discovery
of a leak from this tank, sufficient supernatant and sludge will be
removed to eliminate the need for further water addition.

M-05-12

The date is to be determined to complete fabrication and
installation of all equipment required for implementation of the
contingency plan in response to a leak from tank 241-C-106. DOE-RL
has directed WHC to evaluate actions, schedules, and cost impacts
for moving tank contents. The results of this evaluation will be
provided to Ecology in September 1992.

M-10-13-T1

RL will implement monthly psychometric measurements at 241-C-
105 and 241-C-106 commencing fiscal year 1993, to be taken while
exhausters are operating. :

M-05-13-T2

DOE-RL will by March 1993 complete physical logging of 14 dry
wells at 241-C-106 and 241-C-105 using a spectral gamma probe. It
is anticipated that this will use a van normally used for CERCLA
environmental investigations. Use of this van will be subject to
concurrence by EPA.

M-05-13-T3

By 10/92, RL will reduce the logging speed of the gross gamma
probes for the 14 dry wells around 241-C-105 and 241-C-106. By
12/92, RL will provide to Ecolegy and EPA a plan fcr further

improvements in gross gamma probes.
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M-05-13-T4
Groundwater monitoring will remain as currently required on

the condition that Ecology will review the current data. If such
a review results in a determination that a decrease in the interval
petween samples is necessary, then the interval will be addressed

under the milestone M-24.

It is the understanding of the undersigned that these
commitments satisfy in prlnClple the expectations to complete
negotiations as requested in R. Stanley's (Ecology) letter to P.
Hamric (DOE-RL) of June 1, 1992 and July 2, 1992.

For the Washington State Department of Ecology:

&m‘z’ W,,M <oz /a2

Scott E. McKinney
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Westinghouse Internal

Hanford Company Memo
From: Single-Shell Tank Engineering 7€242-92-013
Phone: 3-5529  RI1-49
Date: June 18, 1992

Subject: 241-C-106: WATER ACCOUNTABILITY

To: V. C. Boyles R1-49
cc: A. T. Alstad R1-49 T. P. Moberg R1-49
S. W. Claybrook HO-34 C. C. Pitkoff R1-49
G. T. Frater R1-51 R. E. Raymond R1-80
S. D. Godfrey R1-51 J. M. Thurman R1-49
W. L. Knecht HO-34 G. R. Wilson R2-31
VCB: File/LB

This report will give an accountability of the water using both the
liquid-level device (FIC) measurements and the psychrometric surveys for the
period from December 1990 through September 1991.

Single-Shell Tank (SST) 241-C-106 is a high-heat tank that requires periodic
water additions for evaporative cooling. The water additions are monitored

using Raw Water Data Sheets and the FIC in the tank. Psychrometric surveys

have been completed for determining the evaporation rate from Tank C-106.

EVAPORATION CALCULATIONS:

Table 1, Attachment 1, gives the wet bulb temperatures, dry bulb
temperatures, outlet flowrates, inlet flowrates, duct cross-sectional area,
and evaporation rates for Tank C-106 from December 1990 through
September 1991. The wet bulb temperatures, dry bulb temperatures, and
outlet velocities were taken from the psychrometric data sheets (see
Attachment 5). The average velocity for July 8, 1991, was recalculated
since it was originally calculated wrong on the psychrometric data sheet.
The evaporation rates and the air inlet flowrate were calculated from the
moisture content and humid volumes using the Psychrometric Charts from
"Perry's Chemical Engineering Handbook" (see Attachement 7 for the
psychrometric sample calculation for December 7, 1990).

The lowest evaporation rate occurred in February 1991 at 1080 gai/wk and the
highest evaporation rate occurred in July 1991 at 3351 gal/wk. The average
evaporation rate for Tank C-106 from December 1990 through September 1991
was 1832 gal/wk.

PSYCHROMETRIC SURVEYS:

There is a 7000 scfm exhauster (296-P-16) used to exhaust both C-105 and
C-106. Tank C-106 has a 16-inch air duct and Tank C-105 has a l4-inch air
duct going to a deentrainer and then to the exhauster. The cross-sectional
area of the duct for C-106 is 1.396 sq. ft. The wet bulb temperatures, dry
bulb temperatures, and outlet flowrates are taken by Vent and Balance
personnel according to maintenance procedure 7-GN-063. Both Wet and dry

Hanford Operations and Enginearing Contractor for the US Department of Energy



V. C. Boyles : 7€242-92-013
Page 2
June 18, 1992

bulb thermometers are used to measure their respective wet and dry bulb
temperatures in the 16-inch duct extending from C-106 to the deentrainer.
A pitot tube is used to measure the velocity (fpm) in the duct.

Maintenance procedure 7-GN-063 does not specify which cross-sectional area
to use when calculating the flowrate in cubic feet per minute. The
following psychrometric survey data sheets were available:

- December 7, 1990
- January 9, 1991

- February 5, 1991
- March 7, 1991

- April 15, 1991

- May 22, 1991

- June 14, 199]

- July 8, 1991 ~

- August 16, 1991

- September 4, 1991

Only the data sheets for December 7, 1991, February 5, 1991, April 15, 1991,
June 14, 1991, and August 16, 1991, used the correct cross-sectional for the
16-inch duct. As seen on the attached data sheets "Airflow and
Psychrometric Reading on Underground Waste Storage Tanks" for the above
mentioned dates, the data sheets are not always completely filed out. The
cross-sections used in the data sheets were 0.66 sq. ft. (l1l-inch diameter)
for July 8, 1991; 1.069 sq. ft. (l4-inch diameter) for January 9, 1991; and
1.227 sq. ft. (15-inch diameter) for March 7, 1991, May 22, 1991, and
September 4, 1991. The 1ll-inch, 14-inch, and 15-inch dimensions are not
possible based on drawing H-2-93797 sh.2, "HVAC Vent Duct Spool
Installation" (see Attachment 6 for drawing).

Vent and Balance personnel have been contacted about this situation.
Single-Shell Tank Engineering has provided drawings to ensure that the
correct cross-sectional area is used and that a consistent point in the duct
is used for the psychrometric surveys.

WATER ACCOUNTABILITY:

Table 2, Attachment 2, gives a surface level comparison and water
accountability by comparing the FIC measurements with the evaporation rates
given in Table 1 (see Attachment 1). Six water additions were made to C-106
from December 1990 to September 1991. The average evaporation rate
according to the FIC measurements is approximately 200 gallons/day. Water
accountability was done using the FIC measurements and the calculated
evaporation rates. Each water addition to C-106 took about three shifts to
complete.

Figure 1, Attachment 3, shows the liquid Tevel changes using FIC
measurements and evaporation rates for each month. The evaporation rate of
the 1iquid in C-106 was compared with the decreasing FIC readings. The
evaporation rates were greater than indicated by the FIC readings.



V. C. Boyles 7C242-92-013
Page 3
June 18, 1992

Figure 2, Attachment 4, shows the water accountability for C-106 by
comparing the water additions with the evaporation losses. The evaporation
losses are greater than the water additions using FIC data. Evaporation
losses accounted for 21,821 gallons more than the water additions as
measured by the FIC.

The difference in accountability could be due to the following:

- Psychrometric data was taken once per month. Changing weather
conditions during each month would impact the evaporation rate
within the tank. Psychrometric readings may need to be taken more
frequently (i.e. weekly) to get a better correlation between the
evaporation rate and the decreasing liquid level in the tank.

- The FIC measurement is an automatic surface level gauge that gives
a direct level of the liquid within the tank. This gauge has a
margin of error equal to 0.25 inches which is equivalent to
689 gallons.

- There is a 3-inch cascade line going from Tank C-105 to C-106.
This may account for some of the higher evaporation losses.

- The deentrainer, which is located prior to the 296-P-16 exhauster,
removes water droplets from the air stream. Any collected liquid
is returned to C-106. This may account for some of the higher
evaporation Tosses.

RECOMMENDATIONS :

Psychrometric surveys should be reviewed to determine if the survey data
needs to be taken weekly for C-106 and C-105 at points in the exhaust ducts
specified by engineering. Using a specified place to take psychrometric
data will allow the correct cross-sectional area to be used with certainty.

The water accountability should be completed after each water addition to
verify that the evaporation losses agree with the water addition.

CONCLUSION:

At this time there is no reason to believe that C-106 is leaking. The water
additions can be accounted by the evaporation rates.

AP by &/15/52

T. P. Moberg, E/éineer

Single-Shell Tank Engineering
Imt
Attachments 7



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

12/07/90
01/09/91
02/05/91
03/07/91
04/15/91
05/22/91
06/14/91
07/08/91
08/15/91
09/04/91

NOTES:

Ambient
Wet Ory
Bulb Bulb
(F) (F)

27 27

24 22

49 59

318 45

50 56

53 65

51 64

63 82

69 86

58 75

TABLE 1

PSYCHROMETRIC SURVEY FOR TANK 106-C

Outlet
Wet Ory

Bulb Bulb

(F)

(F)

RREJIAEIREE

Air-0UT

Average

Velocity
(fpm)

1312
1316
1322
1287
1334
1239
1396
1308
1116
1284

Duct
(sq.ft.)

1.396
1.396
1.396
1.396
1.396
1.396
1.396
1.396
1.396
1.396

Air-IN Air-QUT

Flow
Rate
(cfm)

1663
1653
1810
1811
1801
1677
1860
177
1539
177

Flow
Rate
(cfm)

1832
1837
1846
1797
1862
1730
1949
1826
1558
1792

1304
1940

YrNobesy

CO-~0000000C
.

gul
ONNWON®O o

The moisture contents and humid volumes were found using Figures 12-1 and 12-2
(Psychrometric Charts) from "Perry’s Chemical Engineering Handbook®, 6th Edition,

1984.

The air-IN flowrate and evaporation rates were calculated.

The Psychrometric Charts are for 1 atm.

ND = No data sheet.

When data sheet was not found, the value recorded by surveillance was used.

1C242-9¢-U1s
ATTACHMENT 1



TABLE 2
TANK 106-C
WATER ACCOUNTABILITY

SURFACE LEVEL COMPARISON WATER ACCOUNTABILITY

7C242-92-013
ATTACHMENT 2

Water Additions

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

12/03/90
12/10/90
12/17/90
12724790
12/31/90
01/02/91
01/07/91
01/14/91
01/21/91
01/24/91
01/28/91
02/04/91
02/11/91
02/18/91
02/25/91
03/04/91
03/11/91
03/18/91
03/25/91
04/01/91
04/08/91
04/15/91
04/22/91
04/29/91
05/06/91
05/13/91
05/15/91
05/20/91
05/27/91
06/03/91
06/10/91
06/17/91
06/24/91
07/01/91
07/08/91
07/11/91
07/15/91
07/22/91
07/29/91
08/05/91
08/12/91
08/19/91
08/26/91
08/29/91
09/02/91
09/09/91
09/16/91
09/23/91
09/30/91

NOTE: -

Liquid Level Volume
FIC Using FIC Using
Level Psychrometrics Volume Psychrometrics
(in) (in) (gal) (gal)
78.7 78.7 0 0
78.3 78.1 1102 1552
77.8 77.6 2479 3104
7.3 77.0 3856 4656
76.7 76.4 5508 6208
76.5 76.3 6059 6743
76.0 75.8 7436 8080
75.4 75.1 9088 9952
74.9 74.4 10465 11824
76.9 74.1 10465 12627
78.7 77.6 10762 13697
78.5 7.1 11313 15116
78.3 76.7 11854 16195
77.9 76.3 12965 17275
77.6 75.9 13792 18354
77.0 75.3 15444 20042
76,4~ 74.5 17096 22186
75.7 73.8 19024 24330
75.1 73.0 20677 26473
78.6 76.1 20935 28474
78.3 75.6 21761 29621
77.9 75.2 22862 30767
77.5 74.8 23964 31913
76.9 74.4 25616 33059
76.2 73.9 27544 34395
75.5 73.4 29472 35762
75.1 73.3 30576 36153
78.8 76.7 30880 37129
78.4 76.2 31981 38497
78.1 75.5 32807 40378
77.6 74.6 34184 42944
77.0 73.6 35837 45511
76.3 72.7 37765 48077
75.6 7.7 39692 50756
74.8 70.5 41896 54107
7.7 69.3 42171 57458
78.7 72.2 62477 60809
78.4 71.0 63303 64160
77.9 69.7 44680 67511
77.5 69.1 45782 69400
76.8 68.6 47710 70704
76.1 68.1 49637 72008
5.2 67.6 52116 73312
76.7 67.4 53493 73871
78.7 71.3 53846 74239
78.4 70.6 54672 76180
78.1 69.9 55498 78120
77.0 69.2 58527 80060
76.4 68.5 60180 82001

Date: 12/2/90

Starting Level (in): 75
Ending Level (in): 78.7
Level Change (gal): 10190
Raw Water Usage (gal): NA

Date: 1/24/91

Starting Level (in): 74.9
Ending Level (in): 78.8
Level Change (gal): 10741
Raw Water Usage (gal): NA

Date: 3/25/91

Starting Level (in): 75.0
Ending Level (in): 78.8
Level Change (gal): 10465
Raw Water Usage (gal): 10541

Date: 5/15/91

Starting Level (in): 75.1
Ending Level (in): 78.85
Level Change (gal): 10328
Rew Water Usage (gal): 10838

Date: 7/11/91

Starting Level (in): 74.7
Ending Level (in): 78.8
Level Change (gal): 11291
Raw Water Usage (gal): NA

Date: 8/29/MN

Starting Level (in): 74.7
Ending Level (in): 78.7
Level Change (gal): 11016
Raw Water Usage (gal): NA

The Psychrometric data on Table 1 was used to estimate the

decreasing liquid level in 106-C.

The evaporation rate is used strictly as an estimate. The true
rate of evaporation will vary with changing weather conditions.

NA = Not Available

The FIC has a margin of error +/- 0.25 inches (489 gallons)
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7 MAINTINANCE INGINEZRIN “QVICES o T-GN-083  ATTACHMENT 5
“. " MAINTENANCE PROCIDURE - | Rev. 2 o AOMERT
AIRFLOW AND PSYCHROMETRIC READING ON UNDERGROUND WASTE Page § of 1]
STORAGE TANKS L

241-_6__ Tank Farm

Instrument Type M ' ’%) Date }SF— '7/— <)

Instrument Last Calibration Dats  jp-T—4{/ Instrument Code No. ¢ & -Rf—7¢i-S(2_
Chart Readings on Tank Negative

101 %. 102 %. 103 %. 104 %. 105 . %. 106 %. 107 “ 108
Time Ampient Wet. ) 7 Orv. 3. / 1\ Weather Tower Wet Orv.
Time Wet, b Orv. "L AT  Time Wet Drv.
Quc: Static Pressura-.72 Quct Area Sa. Ft. | Tank Static Pressure Duct Area Sqg =t
Annulus Negative ' | _Fxhaust Damper % Open
Pra ~ilter D/P £ % & | Tank Neg.
HE=2A D/P [*§ Mo ' |

|

s Annulus Intake Pressure

Inlat Damoer Valve % Open |
“xnaust Dampoar Vilve % Open |
Vel FeM Vel r7M
1.2 AKX 1/5F 1.
2., 149 EEE] | 2
3..09¢ T 23y | 3
4. 11 ‘ 1354 4
5. AT 193¢ 5.
Total FOM bed! Total FPM
~ Average FPM JRIES Average FPM
CeM 13 3R | CFM_ -
Tima Wat . § 4 Orv. 7% Time Wet Drv.
Duct Static Pressure; o/ Duct Araz Se. Ft. | Tank Static Prasssure Ouct Area Sg &
Annulus Negative | Exhaust Dampar % Ocen
Pra Filtar D/P A g Tank Neg.
HESA D/°P 19 i
. Annulus Intaks Pressure
Inlet Damper Valve % Ooen
Exnaust Damoer Vaive - % Ooen |
T Vel FPM Vel reM
2. (/T olinal L2,
3., LY 39 | 3.
4. , 050 276 |4,
3. i Lelg 397 | 8.
Total FPM 4322 | _Total FPM
[\ Average FPM gzY Average FPM
629 CEM

54FFH

e
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UIRFLCW AND PSYCHROMITXIC REAGING ON UNGIRGACUND WASTE . ¢~ Page 3 cf 11 ATTACHMENT 5
STORAGE ’N\KS .-~ . Page 2 of 10

241-_( Tank Fara s ."- - =
nstrument Type / [/ C_/Z/ Date _ /" 7/ oo
qstrument Last Calibration Date //7— T-<, Instrument Cooe No. jc’-« 35”‘(/;3 ,/

Chart Readings on Tank Negative

& %. 102 %. 103 N, 104 . 105 - %. 105 %. 107 % 108
Amaient Wet. ¢  Q-v. AJY Ysather jowe~ we- G ¢ C-v, /4P
W

172

ims at, S2Y  Orv. oy’ Time Wet Orv.
uc- Stzzic 2rossura Y '¥yQuct Are: Se¢. F:. Tank Static Pracsy=—a Quzs Ars: Se¢ °:
naylus Mecative cxnaust Damper % Coen

|
|

~a Filge= 0/P L1 | Tank Neg. . Z/¢

Soe /9o A | -

~quius intaxe Pracsuyre !

niat Damper Valve V1] ‘% Qoen | :
vazuss Damper Vaive ’ % Ogen |

- Vel FPM ¥l rPM

JIS) 780 L

1 £ 29 o 241 | 2.

A2l - 770 | 3.

1 -5 | &,

YA 259 3.

cT2i UM 1857 ' Tgtal FPM

va=3ga =OM 7 7R i Aversge FPH

=M A5 | _CEH

ima Wet. /p?l  pev/l Time Wat Jrv
puos STItis Srasser =lqi DQuct Arsz Se. f=. | Tank Static Prassurs GJuzt Arz: Sa f9
nnuins Nagzftiva I =wnzust Camper * (nonr
b-s Ziiza- D/3 4 4- | Tznk Nee. je¢/p 'V o 7
=22 /3 Y !
baneive Jntzxks Craccyrs . i

nizs Czmosr Vaivs LYy/ ‘% (Onen |
Fxnarest Samoar Velve - % Coen |

: — ¥zl FPM Vzi s oM

P 3 VT [Li5 I!.
.« 710 3B | 7.
E .« /4T 1295 L 3.
HaR 13 5 )4, .
T 1347 i3,
o2zl F°M I | Total FPM

2 | Averiga FoM
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Chart Readings on Tank Negative
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|
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C e T 24 £ Tank ram--‘*.’-- ~-«_, ST e
hsbrument Type /%c,d “Date”3-7-5/ it Ak ?' ’
msbrunent Last Cahbrat\on Date /=2$-%/ Instrument Code No. 777.27- gp .
Lo : ._Chart Readings on Tank Negatwe
101 %, 102 v . 103 v. 104 % 105 . - 106 «. 107 ¥ 108
Time Ambient Wet. 32 Oryv. ¥ Wea..her Tower Wer <~ Orv. 2/
Time Wet. Qrv. Time Wet Orv.
Duct Static Pressurg Duct Area Sq. Ft. | Tank Static Pressure y4 Duct Arna Sq Fr /<
Annulus Negative | Exhaust Oamper % QOpen
Pre Filter O/P | Tank Neg. sl
HEPA D/P } .
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HEPA D/P { .
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Technical Justification for Water Additions
to Tanks 241-C-105 and 241-C-106

One of the postulated safety hazards for waste tanks at the Hanford Site
involves the potential release of high-level nuclear waste as a result of
structural damage due to overheating the tanks reinforced concrete. The heat
generating source originates from the radioactive decay of waste material
stored in the tanks. For those tanks that contain enough heat generation to
cause overheating, the temperature of the waste is maintained by an active
cooling system at a level below 300°F. This is to meet the Operating Safety
Requirements (0SD-T-151-00013) that are in place, and which state the following
requirements:

e Maximum 300°F for waste
¢ Maximum 250°F for dome
e Maximum change of 20°F per day

These Timits were based on earlier structural analysis and laboratory studies
(Portland Cement Association) of the effects of elevated temperature on the
Hanford tank concrete per American Concrete Institute criteria. [The Safety
Analysis Report Timit is 350 °F in the waste; the ODS limits have additional
conservatism.]

Based on assessments of all the information available, single-shell tank (SST)
241-C-106 is the only SST that requires more than active ventilation to keep
the temperature below 300 °F. For this tank, the active ventilation is
supplemented with the periodic addition of water to maintain a Tiquid cover
(supernate) over the sludge for enhanced thermal conductivity and evaporative
cooling.

Tank 241-C-105, another high-heat generating SST, is also currently cooled by
maintaining cooling liquid in the tank through periodic water additions and
active ventilation. Preliminary studies indicate that the cooling liquid is
not required and water additions could be terminated. However, WHC employees
who have studied the heat transfer analysis have indicated that additional
information is needed prior to actually stopping water additions to assure that
all potential safety concerns are addressed (Lowe, 1992). Specifically,
additional waste sample characterization, additional instrumentation, etc.,
have been recommended prior to stopping water additions. Activities are
underway to address these concerns to assure a process test can be initiated
in FY 1993 that which will demonstrate water additions are no longer needed in
this tank. These activities will, as well, as provide useful data for better
defining minimum cooling water needs for 241-C-106. In this process test,
water additions will be stopped and the tank carefully monitored to assure that
tank temperatures remain acceptable.
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Between 1969 and 1971, high-heat sludge was water-sluiced from_aging waste
stored in SSTs in the 241-A and 241-AX Tank Farms to recover “'Cs and °Sr.
The sludge washing/decanting step in this process did not function as planned,
and resulted in the transfer of strontium-rich solids to SSTs 241-C-105 and
241-C-106. The tanks contain 11,000 and 48,000 gal of drainable liquids, and
150,000 and 197,000 gal of sludge respectively (there is no saltcake in either
tank). As of 1988, the waste contained in Tank 241-C-105 was estimated to
generate heat at the rate of 12,100 to 52,630 BTU/h, with a best estimate of
52,000 BTU/h. For Tank 241-C-106, the rate of heat generation was estimated
to range from 61,550 to 176,000 BTU/h, with a best estimate of 158,000 BTU/h
(Pauly 1987).

In mid-1971, when waste temperatures in excess of 210 °F were observed in
Tank 241-C-106, both Tank 241-C-105 and Tank 241-C-106 were immediately placed
on shared forced air ventilation. Since mid-1971, water has been added
periodically to both tanks in order to promote heat transfer and evaporative
cooling and to permit accurate in-tank liquid level measurements using Food
Instrument Corporation (FIC) gauges. Both tanks are considered to be sound
(nonleaking), and were placed on inactive status in 1979. The supernate liquid
cover over the solids has averaged over the last 7 yr approximately
1,200 gal/mo for Tank 241-C-105 and 7,700 gal/mo for Tank 241-C-106. When the
decrease in the liquid level in the tank reaches a preestablished level
(believed to be caused by evaparation only), water is then added to reestablish
a maximum liquid level.

Several studies, including one completed in 1987, examined cooling options in
support of in situ stabilization (Pauly 1987). This study concluded that no
cooling water additions to Tank 241-C-105 were required to maintain temperature
below 1imits. However, the study could find no viable alternative to retrieval
of all or part of the Tank 241-C-106 contents if the siudge, when allowed to
dry completely, has a thermal conductivity of 0.25 BTU/h-ft/°F or lower. The
study recommended that, because of the long lead time, retrieval of
Tank 241-C-106 contents be pursued until the thermal conductivity of dry sludge
could be established. If the thermal conductivity of dry sludge were to be
demonstrated to be significantly greater than 0.25 BTU/h-ft/°F, then acceptable
cooling alternatives for Tank 241-C-106 could exist that would not involve
adding water to the tank. Any alternatives in which the sludge would be kept
moist enough to have a higher than a dry sludge thermal conductivity were not
examined in this study. No determination of the actual thermal conductivity
has been made, although laboratory efforts to investigate thermal conductivity
for simulated sludge were initiated, but not completed.
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