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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY

Mad Siop PV-11 & Olympa, Washinglon $85:-8711 &  (200) 4390000

Juns 1, 1992

¥r., Phil Hamric, Deputy Managar
Oparatlions: and Support
U.5. Department of Energy
o2 P.0. Box 550
’ Richland, WA 99352

2
Dear Mr. Hamric:
L)
P Rat CONTINGENCY PLANNING AND CORRECTIVE ACTIONS FOR SINGLE SHEBLL
‘ TANK 241-C-106
P~ .
- Buring the course ¢f thia last yeax, I have forwarded a number of

letters to USDOE expressing my increasing concern regarding single-shell}
< tank 241-C-1G6 (106-C}). At the same time, my staff hava been working
- with USDOE and Westinghouse Hanford Company (WHC) sclentists and’
o engineers to better understand how this tank is monitered fer leakes and
to identify actions necessacy if this tank is found to bs leaking. We
hava had numerous instructlve exchanges during this time, and I am now

o prepared to share some ©of our observations and recommendations for
action,

9

Observaticonst

1) Ecology has reviewed available liquid level and psychrometric
data for 106-C a2nd concludes that the present survelllance
system does not provide a reliable means for detecting leaka
from this tank. In fact, existing data are far from )
conclusive. Nonsetheless, a conservative evaluation of data
which are available leads me Lo belleve that thousands of
galions of waste may have leaked from this tank in tha last
year {(though this assessment merits further study). A summary
of our review in this regard is enclosed,

2) Represontatives of Ecology, the U.S5. Environmental Protaction
Agency (EPA), VU.5. Geological Survey (UsGS), U.S. General
Accounting Office (GAO), and the 1990 USDOE Tiger Team, as
wall as numerous WHC staff geophysiclsts have discusased
deficiencies in the Lank farms drywell monitoring system.
Ecology staff have also lndicated that the present drywell
monitoring system is inadeguate and does not signiflcantly
contribute to tha sensitlvicy of leak detection at 106-cC.
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Qbsopvations {cont.}):

3) Bacaude of the environmentally damaging effects which would
regult from a leak fzom 106-C or 105-¢ (another high-heat
tank}), EZcology cannot allow what we viow as the current
inadequate level of contingency planning for these tanks to
continue, I note that the current plan for 106-C, writtaen in
1984, calls for continued water additions in the svent of a
leak. 1 also note that corrective actions such as thae
inatallation of a sprinkler system or the removal of heat
producing sludges, could take months or even years to
implement. Meanwhile, tens of thousands c¢f gallons of
contaminated liquids could be lost to surrounding soils,

In light of the preceding observations; because of the extremely
hazardous nature of the contents of tanks 105-C and 106-¢; because the
intagrity of these two tanks is uncertain; and becauss thase tanks were
not designed to accommodate Lhe wastes they now held, Ecolegy believes
that removal of all sludges and supernatant must be the primary
objective of management activities at theses tanks. 1In addition, watér
additions now and in the future must be minimized while keeplng waste
and dome temperatures within safe oparating limits. These management
objectives are fully consistent with the requirements of the Resource
Congervatieon and Recovary Act (RCRA), the State Hazardous Waste
Management Act, and tlhe Atomic Energy Act.

I am awvara that double-shell tank space is limited, that txransfer lines
are not immediately availablae, that waste characterization data .is
limited, and that the extreme radicactivity of tank contents may
praciude immediate waste removal. HNonetheless, I disagree with the
suggestion in Ron lzatt‘s April 6, 1992, letter (page 2, paragraph 4)
that compliance with environmental regulations and the Atomic Energy Act
ara somehow mutually exclusive requirements.

Congequently, in order to reduce the risks of radiation exposure and to
protect human health and the environment from reloases of contaminated

liquids from tanks 105-C and 106-C, I am proposing that USDOE agree to,
and take all necessary actlons ln order to ensure that:

Recommendationg:

1) Pull scale waste retrieval from tank 106-C will bagin no later
than Octcbar 1997. This would meet milestone M=-07 for
demonstration of waste retrieval tachnoleqgy (Eanford Pedaral
Facility Agraement and Coasent Ordex). Tank 106-C should be
gelectad as the aite of the first full scale wanste ratrieval
demonstration.
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Recommondations {cont.}t

2)

3

4)

3)

$)

Prainable liguida will be removed and water additicons ended to
tanks 105-C and 106=C no later Lhan September 1996 as required
by interim milestona ¥-05-08.

USDOE will submit a technical justification for continued
water additions to 1l05-C or dlacontinue these additions no
later than Septembor 1992.

The 106~C contingency plan will be revised by December 1992
and such ravision will include a commitment that upon
discovery of a leak from tank 106~C, sufficient sludge will be
removed to the extent necessary to end water additions, and
thareby eliminate the risk of additicnal leakage. This
expadited wante relrieval should be accomplished by slulcing
or cother means currently available to USDCE. Recrisved sludge
and supernpatant to be transferred to a double-shell tank or
tanks suited for storage of high-hoat wasto.

Any and all eguipment requixed for corrective action in
response to a leak f{rom 106~C {e.g., pumps, transfer lines,
sprinkler system, in-line waste sampling ports) will be
fabricated and on site {or installed i1f appropriate) no later
than Hay 1993.

Monitoring systems will be upgraded to provide more reliable
and timely detection of leaks from 105~C and 106-C, and that
such action will inecludo:

a. Daily measurements of ambiont and exhaust wet and dry
bulb temperatures and inclusion of such data.in the
monthly survelllanca report sent te¢ Ecology Yeginning no
later than July 1992 (the effects of diurnal temperature
and humidity changes should also ba roeviewed),

b. Geophysical logging of the 14 drywells arocund 105-C and
106~¢ using a spectral gamma probe (this should ke
repeated three times before Decombor 1392 ta provide a
raseline comparison with the gross gamma tool),

<. calibration of the gross and spectral gam=a-zay probes in
a pit model which reflects litholegy and well
construction in € farm ne latar than September 1992,

4. Reduction of the logging speed of the gross gamma-ray
probe from 45 feet per minute to no more than 3 feet per
minuce no later than Septembar 1992, and
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e. Increasaed fraguency of groundwater well sampling,
analysis, and data reporting to bimonthly in wells E27-7,

B27=-12, E27-13, E27~-14, E27-15 no lataer than September
1992.

I believe that the preceding proposed actions constituta a minimally
acceptable approach to the very real and disturbing curreat situation at
Hanford’'s high heat tanks. I would appreciate your expedited review of
thip issue and the asacciated draft Hanfiozd Padexal PFacility Agreement
and Consent Order change control forms (onclosed). These new Lnterim
milestones are intended to replace change control form M-07-92-01,
submitted by USDOE on April 29, 1892. I would appreclate it £{f you

would direct your staff to aid us in fipalizing thess changes no later
than July 1, 1592,

Sincarely,

Roger Stanley ;a

Program Hanageyr
Nuclear and Mixed Waste Hanagement

MG:ph
Enclosures(2}

cc: Gaorga Hofer
John Hunter
Narda Pierce
Dan Silver
John Tseng
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COMPARISON OF EVAPORATIVE LOSSES AND WATER ADDITIQNS TO 106-C
May 27, 1992

Background!

Liquid level measurements in tank 106-C show steady liquid surface
decreases of about 230-270 gallons per day, lnterrupted every 4-8
weeks by batch additvions of 6000-12000 gallons of water (see
Figure l). USDOE/WHC haa proposed that Lhesa liguid level
decreases are caused by the cvapcration of water due to the high
radloactive docay heat in thia tank (waste temperatures were
repoerted to be up to 188F on May 23, 1992). USDOE/WHC monitors
the water content of air entering and exhausting from tank 106-C.
These monthly measurements can be compared to the water addition
records to provide indirect leak detectlion. The amount of watar
added to the tank should roughly equal the amount of water vapor
released to the atmeosphere. If not, 106-C may be leaking.

Question:

Does the amount of water added te tank 106-C squal the amount of
watar vapor released by this tank?

rocedunre:t

Evaporative lesses have been calculated by USDOE/WHC using ambient
and exhaust wet and dry bulb temperatuzes (also called
psychrometric data) measured {rom Dacember 1390 through September
1991, These temperatures are taken monthly at the locations shown
in Figure 2, and the results are summarized in Table 1.

Hater additions to 106~-C are metered and recorded on Water
Addition Data Sheets., Water additions from November 1990 through
Octobker 1921 are listed in Table 2. Water Addltion Data Sheats
for water additions made on Decembar 1, 1990, January 24, 1991,
and July 10, 1991, were not available from USDOE/WHC. The dates
and volumes of these water additiona were estimated from increases
in liquid level (FIC) measurements.

Resultss

Figure 3 shows cumulative watac additions and avaporative losaes
for November 1990 through December 1991 (Note: Water additions are
plotted as a smooth curve though they actually occcur ln batches).
The difference betwean thasa two curvas lndicates water added to
the tank but not accounted for in the exhauat vapor. The two
curves agree well until May through September 1991 (the last time
axhaust vapor was measured) when this cumulative difference grew

to about 10000 gallons (more water added to the tank than measureg
in tha exhaust).
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Tank 106=C Water Balance . - Enclosure
May 27, 19892
. Page 2

Intarpratation:

The 10000 gallons of unaccountad water may or may not be a
significant discrepancy. Water addition data is thought to be
very accurate, but calculations ©f evaporative losses hava some
unapacified uncertainty assoclated with them. The arror range of
tha water vapor measurements has not been determined so it .is net
clear whether the 10000 galleon discrepancy is within measurement
error, or whather it cepresents a leak from tha tank.

Other limitations in using peychrometric data for leak detsction
ara:

. Moist air from 104=C and 105-C enters 106-C through a
3 inch overflow pipe. In additiocn, condensed vapora
from 105-C and }106-C are coullecled in a dezentrainer
and returnaed to 106-C. Both sourcss of water phould
be added to tLhe water additions for 106-C. If this
Were done the discrepauncy between water additions and
e#aporative lonses would e greater. The volumes of
thess sourcas are not known, and should be méasurad if
poeaible.

. Evaporation rates are calculated on the basis of ona
monthly measurement which may not be representative or
accurate. More freguent measurements are neadad.
Changes in the evaporation rate throughout each day
and from day to day ars not known and should be
observed to, determine an appropriate freguency for
futura psychromstric surveys.

. The procedure used to measurs moisture in the exhaust
gas has not been calibrated upder contrzolled (lab)
conditions. This should be done to verify that the
procedure is appropriate for the temperatures,
humidity and alrflows encocuntered in the fisld.

. The effact of the deentraipnar on uncondensad vapors is
not known. If the deentrainer is causing some water
vapor to c¢ondense, this would cause evaporative lossas
to be overasstimated (since evaporative lossad are
measurad before the deentrainer) and would increase
the obgservad digcrepancy between water additions and
avaporative locges.

Uneil these limitacions are quantifiad (providing an arrcer range for tho
measurement), or until cther more senslitive leak detection methods are
proven, a conservative approach would be to consider that 10000 gallons
¢f tank liquids may have leaked from tank 106—=C between Hay and
Septembar 1991.
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Interpretation (cont.):

Othar leak detection methoda which could be used to assess this
conclusion involve liquid level measurements (FIC daca), watar addition
intervals and drywell data. The first two methods may ba useful for
detecting large naw luaks by cobserving steeper drops in the FIC data or
shorter intorvals between water additions. These methods do not,
however, seem useful for conflirming or rajecting the presconce of
longstanding leaka. Drywell data could, in principle, be used to
cbsarve the accumulation of radicnuclides from such long term leaksa.
But based on recent critical reviews of the tank farma drywell
monitoring program, reliance ¢on current gross gamma geophysical leogging
procedures would be unwise.

A slow (less than 2000 gallons per month) leak which began before 1986

is conaistent with data provided to Ecology. Improved tank menitoring

systems should discover whether this leak ls real or within measurement
error.
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Data provided by USDCE, May 26, 1992

2 36 42
921 25 7 Table 1
PSYCHROMETRIC SURVEY FOR TANK 106-C
AMBIENT] AMBIENT] TANK TANK AIR |EVAPORATION RATE|
WET DRY QUTLET | OUTLET | FLOW (GALLONS INCHES | TANKHEAT LOAD
DATE TIME BULB BULB | WETBULB| DRYBULB | RATE PER WEEK) PER WEEK | (BTU PER HOUR)
07-Dec-90 | 9:30 AM 27.0 27.0 66.0 68.0 1832.0 15655.8 0.602 16957.2
09-Jan-91 § 9:15 AM 24.0 22.0 66.0 66.0 - 1407.0 1322.7 0.481 137739.9
05-Feb-8t | 1:45 PM 49.0 64.0 57.0 75.0 1845.0 301.5 0.110 37950.1
07-Mar-9t 110:05 AM} 380 47.0 70.0 70.0 1580.0 1816.6 0.661 136732.9
15-Apr-91 [10:30 AM|  50.0 56.0 66.0 68.0 1862.0 1155.9 0.420 86400.7
22-May-91 [10:20 AM| 530 65.0 70.0 75.0 1521.0 1176.6 0.428 797687.7
08-Jui-91 {10:00 AM| €3.0 82.0 81.0 84.0 707.0 869.3 0.316 48631.7
16-Aug-91 {10:30 AM|  69.0 86.0 80.0 84,0 1550.0 1338.4 0.487 69395.3
04-Sep-21 | 9:30 AM 58.0 75.0 70.0 84.0 1580.0 1764.3 0.642 1104161
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Water Additions to Tank C-106

08/24/90
10/03/90
12/01/90
01/24/91
03/25/91
05/17/91
07/10/91
08/28/91
10/12/91
12/05/91

(Shaded values are estimated {rom FIC data,
all others frant Water Additlon Dats Shoeis)

Table 2



Change Number

FEDERAL FACILITY AGREEMENT AND CONSENT ORDER " Date
M-05.92.%% CHANGE CONTROL FOARM

Do noture blue ink. Type, or print using black ink.

Jtiginator Phone

Bave Jansen (206) 438-7021

Class of Change

(3 t=Signatories {Section 13.0) ﬁil-?rojeu Manager {3 fil=Unit Manager

Change Title Establish Addicional Interim Milestones for Stabilization of High Heat Tanks
241-C-105 and 241-C-106. :

Descripuonviustification af Change

These {nterim milestones will establish aecrions necegsary for the stabilization of tanks
241-C-105 and 241-C-106, Once stabilized these tanks will no longer require the addition
of cooling water., In addition, a new milestone requires a revised contingency plan for
response o leaks which may occur before stabilizution is complets. Another interim
milestone is established to improve methods for detecting leaks from these tanks.

m estone Descripeions
“Ti-05-10 Submit a cechnleal justification for continued water additions to tank
- 241-C-105 or discontinue these additions. (Sepr. 1992)
Lot 05-11

Submit a revised contingency plan for leaks from 241-C-106 to Ecology. Said
contingency plan to stipulate that upon discovery of a leak from this tank,

s sufficient supernatant and sludge will be ramoved to eliminata the need for
further water additions. (Pac. 1992)

(continuad on next page)

ltppact of Change

™~

*"This change will add four new interim milestones and four new target daces. This change
cdail}. not affect any other existing milestones.

o~

Affectied Documents

Hanford Federal Facility Agreement and Consent Order Action Plan, Appendix D (Table D-1 and
Figure D-1 Work Schedule).

P Appravals Approved Disapproved
DO Date

1
Era Care

fediogy Date
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Change Number: M-05.92-XX DaDR
Page 2 ' AFr

M-05-12

M-05-13

M-05-13-TL

M-05-13.T2

M-05-13-T3

4-05-13-T4

Complete fabrication and installation of all equipment required

for corrective action In response to a leak from tank 241-C-106,
(May 1993)

Upgrade leak detaction and site chiaracterizartion at tanks
241.0-105 and 241.C-106, (Dee. 1992)

Increase the frequency of psychrumecric measurements of water
vapor in tank exhaust from tanks 241-C-103 and 241-C-106. (July
1992)

Complete geophysical logging of the fourtveen drywells around
241-C-105 and 241-C-106 using a spectral gamma probe, (Dec. 1992)

Improve the performance of the gross gamma probe by calibration in
a pit model and by reducing the logging speed. (Sept. 1992)

Incraase the frequancy of groundwater well sampling, analysis and
data raporting to bi-monthly in the groundwater monitoring network
for ¢ Farm,

Mile¢stone M-05-10 is being added to determine whether high-heat tank 241.C-105
still requires additions of coeling water to malntain waste and cank
temperatures within safe limivs. Milestones M-03-11 through M-G5-13 ars being
added to ensure that until tank 241-C-106"is stabilized in 1996, all
reasonable actions will be taken to minlmize releases. This will be
accomplished by improved contingenecy plauning and leak derectlon.

Targat dates M-05-13-T1 through T4 identify measures which the parties agree
will improve the leak detection and site characterization for tanks 241.C-105
and 241-C-106,



D mLivA FALILEE T AURLLIVEIN T AR CUNSENT ORDER uore
CHANGE CONTROL FORM D

M=QT7-G2=XY% Do not wie Blue Inil. Type, of plint using black ink, i FL
Qinatlor Phone

Dave Janaen {2G6) 4238-7021
333 0f Change

{0 1 = Signatores {Section 13.0) ﬂ il - Project Manager 0 - Unit Manager

nange Title

Establish Additicnal Interim Milestones for Retrieval of Waste from Singla-shall Tank
2410106 .
es¢riptionviustification of Change

Thess intsrim milestones will be usaed to establish tank 241-C-~106 as the firat tank for
retrisval, and to begin development of wasta retrieval mathods.

Intarim Milestona Deacripticona

¥-Q7-01 Submit tank selection.eriteria, reltrieval options and recommendad tank
solactlion te Bcolegy for(concurxance., (Sept. 1992) '
¥-07-06 submit conceptual design [or retrieval of waste f{rom single-shell tank 241-C-
O 106 to Ecology and USEPA. (April 1993)

Milestone ¥=Q07-01 is being accelerated from October 1992 to September 1992 to expedite work
on the retrieval of waste in single-shell tanks. It is expectsd that tank 241-C=-106 will
be the first tank selected. Retrieval of this waste will alleviate concarng related to

0 high heat gonexation rates and possible degradation of tank structures,

Milestone M~07-06 is being added to atatus the progress of tank waste ratrieval tachnology
p~ development.

mpact of Change
e

o~

This change will modify an existing milestone and add a now intecim milastone.
== will not affsct any othar existing milestones.

™
o

This changa

Affected Documents

Hanford Federal PaciliiLy Agrsement and Consent Order Action Plan, Appendix D {(Tabla D~I and
Plgure D~1 Work Schedule).

Approvals .__Approved  Disapproved
xE Date
P Date
roiogy Date
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