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EVALUATIONOF 241 AN TANKFARMFLAMMABLEGASBEHAVIOR

I.0 SUMMARY

o

The 241 AN Tank Farm tanks 241-AN-I03,-104, and 105 are FlammableGas
Watch List tanks. Characteristicsexhibitedby these tanks (i.e.,surface
level drops, pressure increases,and temperatureprofiles) are similarto
those exhibitedby tank 241-SY-I01,which is also a Watch List tank. Although
the characteristicsexhibitedby tank 241-SY-I01are also present in tanks
241-AN-I03,-104, and 105, they are exhibitedto a lesser degree in the AN
Tank Farm tanks.

The 241 AN Tank Farm tanks have only small surface level drops, and the
pressure changes that occur are not sufficientto release an amount of gas
that would cause the dome space to exceed the lower flammabilitylimit (LFL)
for hydrogen. Therefore,additionalrestrictionsare probably unnecessaryfor
working within the 241 AN Tank Farm, either within the dome space of the tanks
or in the waste.

i-I
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2.0 INTRODUCTION

There are restrictionsin place when working inside tanks on the
- FlammableGas Watch List. Tanks 241-AN-I03,-104, and -105 share some of the

characteristicsof tank 241-SY-I01;a tank that exceeds the LFL for hydrogen
on a periodic basis.

This evaluationcompares the 241 AN Tank Farm FlammableGas Watch List
tanks and tank 241-SY-I01to determinerestrictionsand limitationsthat are
appropriatewhen working in tanks 241-AN-I03,-104, and -105.

2-I
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3.0 HISTORYOF THE AN TANK FARM

The 241 AN Tank Farm was constructedin 1980, and consists of seven
- 1.14-mgalcapacity double-shelltanks which are all vented through a common

ventilationsystem.

- The 241 AN Tank Farm waste has been characterizeda number of ways. One
core sample has been taken from tank 241-AN-I03. Other samples have been
taken from tanks 241-AN-I04 and -105 at varioustimes. Details of the waste
characterizationof these samplesare presentedin AppendixA.

3.1 FILL HISTORY OF TANK 241-AN-103

Tank 241-AN-103 was initially used as a saltwell receiver tank in 1982.
Transfers were made into and out of the tank over the next 4 years. Most of
the transfersout of the tank were to the evaporatorfeed tank, which was part
of the 242-A evaporatorsystem. In February 1986, the tank was pumped to an
88.4-in. heel before receivingdouble-shellslurry from the 242-A evaporator
(Kelly 1986). The surface level in the tank at the end of the double-shell
slurry transferwas 329.1 in., of which 241 in. was double-shellslurry. The
surface level immediatelybegan increasingwhen the evaporatortransfer was
complete. This increase totaledapproximately16 in. Except for flushesof
the Food InstrumentCorporation(FIC) surfacelevel gauge, the double-shell
slurry transferwas the last additionto tank 241-AN-I03. The current tank
surface level is approximately346 in. with fluctuationsof less than I in.

3.2 FILL HISTORY OF TANKS 241-AN-I04AND -105

Tanks 241-AN-I04 and -105 were initiallyused as part of the evaporator
bottoms system beginning in June 1982. Both tanks received slurry from the
evaporatorand returned the slurry to the evaporatorfeed tank. The
evaporatorwas concentratingdilute noncomplexedfeed into double-shellslurry
feed.

Tank 241-AN-I04was pumped to a heel of 86 in. in October 1984. It then
received slurry to the 341-in. level (Gratny1985). The surfacelevel of the
waste slowly increasedto reach the 342.5-in. level by April 1985. Additional
slurry was then received which increasedthe surfacelevel to 386 in.

. (Pontious1985).

In March 1985, tank 241-AN-I05was pumped to a 32.3-in. heel. Double-
. shell slurry feed was sent to the tank from the evaporator. The surfacelevel

reached the 408-in. level by April 1985.

Pontious (1985) providesdetails of the evaporatorcampaign that filled
tanks 241-AN-I04 and"-105. These tanks have receivedno additionalwaste
after the campaign.

3-I
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4.0 GAS RELEASECHARACTERIZATION

The compositionof gases present in the AN Tank Farm FlammableGas
- Watch List Tanks has not been characterizedfor this evaluation. For the

purpose of this evaluation,the gas compositionof tanks 241-AN-I03,-104, and
-105 is assumed to be similarto that of tank 241-SY-I01based on similarities
in behavior of the waste contentof these tanks.

4.1 SURFACE LEVEL BEHAVIOR

The 241 AN Tank Farm FlammableGas Watch List tanks have experienced
surface level drops that would signal a gas releaseevent. Figures 4-I, 4-2,
and 4-3 show the surface level fluctuations.

Figure 4-I shows steadilyrising surfacelevels in tank 241-AN-I03;
however, drops in surface levels are difficultto detect. The retentionof
generatedgases with only steady-statereleasewas a characteristicof
tank 241-SY-I03for severalyears. Additionalliquid waste that was added to
tank 241-SY-I03 seems to have caused the drops that are currently seen.

Several of the surface level drops in tank 241-AN-I04seem to be
associatedwith flushesof the FIC. Surface level drops occurringafter
flushingthe FIC are assumed to result from the flushing and not from gas
release. Surface level drops that have occurred before flushingthe FIC are
considered to be gas release events.

4.2 RELEASEEVENTS

Table 4-I shows the surface level activityof the AN Tank Farm Flammable
Gas Watch List Tanks. Of the tanks, 241-AN-I03was not very active and
241-AN-I04was the most active;tank 241-AN-I05was active but exhibitedthe
smallest surface level drops. Tank 241-AN-I04has exhibited surfacelevel
drops in the 3- to 4-in. range in past years; however, none of the tanks show
surface level drops of larger than 2 in. in recentyears. Some surface level
drops occurred over severaldays duration.

Figure 4-4 shows the latest drop in tank 241-AN-I04. The surfacelevel
dropped for severaldays, with I in. being the largestdrop recorded for a

o single day.

Table 4-2 is a summary of gas release events for tank 241-SY-I01.
• Tank 241-SY-I01has exhibitedsurface level drops of greater than 5 in. In

contrast, the 241 AN Tank Farm tanks have exhibiteddrops that mostly were
less than 5 in. Table 4-2 shows that most surface level drops in
tank 241-SY-I01occurred on the first date recorded. By comparison,the
surface level drops recorded for tank 241-AN-I03,-104, and -105 were less
vigorous,with 3.6 in. being the largestdrop in one day (Table4-I).

The instancesof tank 241-SY-I01hydrogen concentrationsexceedingthe
LFL for hydrogen occurred simultaneouslywith surfacelevel drops that were
greater than 9 in.

4-I
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Figure 4-I. Tank 241-AN-I03Surface Levels.
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Figure 4-2. Tank 241-AN-I04Surface Levels.
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Figure 4-3. Tank 241-AN-I05 Surface Levels.
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Table 4-I. Surface Level Drops in Tanks 241-AN-I03,-104,
and -105.

..... .i,i - i i,.

Level Duration Largest
drop

Tank Date drop (days) /d(in.) (in. ay)
-- ,. , ., ,. , , = __ .. , ,,.,.i

241-AN-I03 May 1992 3.0 5 2.5
,., i i ....

September1992 I.5 15 0.8

241-AN-I04 February 1986 5.8 15 3.6
i i, i iii li..i

May 1987 0.9 I 0.9

August 1987 1.2 1 1.2
,,,, , __ _ ,,,,, | ,,

June 1988 4.7 4 3.1

April 1989 3.8 18 1.6
__ ,.. _ ,,,,,, ,, ,,

April 1990 1.4 2 0.9
,,,,. ,

May 1990 1.7 3 0.7
i |=, ,.., iHJ i _ ., H, H,

January 1991 I.4 2 I

May 1991 3.1 5 1.6

May 1992 0.8 5 0.7
.... , i .H

241-AN-105 February 1987 I 1 I
,

December 1987 1.5 1 1.5
.= ...., ...w .., , ,,, ,,,,

January 1988 3.2 6 1.7
_ .., __ - _ , ,,, . ...

December 1991 2.1 18 0.7

April 1992 1.2 3 0.7
,, ,,

September 1992 I I I
, ,,, H, , -

January 1993 0.9 1 0.9

4-5
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Figure4-4. SurfaceLevelDrop in Tank 241-AN-I04,
August1993Release.
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4.3 CRUSTCHARACTER

The AN Tank Farm was last photographed in 1989. In these photographs,
tanks 241-AN-I03,-104, and -105 exhibit similarcrust characteristics. The
crust surface appearsto be composedof a yellow-whitefoam-typesubstance.
There were no large masses present, such as the "waste bergs" in
tank 241-SY-I01,and the walls of the tanks had no "bathtub ring" of waste.
The internalelements of the tanks (e.g.,thermocoupletrees and sludge
weights) appeared to be hanging straightdown.

No samples of thecrusts of tanks 241-AN-I03,-104, and -105 have been
taken for analysis or energetics. For this evaluation, it is assumed that the
crust from these tanks would be no more energeticthan that of
tank 241-SY-I01.

4.4 TEMPERATUREANALYSIS

Tank temperaturesare monitoredweekly by means of thermocoupletrees
inside of each tank (i.e., five thermocouplesin the waste and one in the

' vapor space). These thermocouplesare designatedas T/C I, T/C 3, T/C 5,
T/C 7, T/C 11, and T/C 17. Figures 4-5, 4-6, and 4-7 show averaged
temperaturesplotted for tanks 241-AN-I03,-104, and -105. Temperaturesin
these tanks have increaseda few degreeseach year. These temperature
increasesindicatethat the heat conductionfrom the tanks is decreasing.
This might also indicatebuildup of crust in the tanks.

An interestingfeature shown in Figures4-5, 4-6, and 4-7 is the
increase in temperaturethe spring of 1992. Although this change seemed to
affect all thermocouples,it affected the lower thermocouplesto a greater
extent. In May 1992, one of two blowers in the annulusventilationsystemwas
taken out of service. This resulted in all seven of the tanks being placed on
a single blower,which resulted in a drop of the annulus flow rate in the
tanks.

In tank 241-SY-I01,there is a distinctivetemperatureprofile. The
AN Tank Farm tanks have approximatelythe same profile. However, because
there are fewer recorded thermocouplesfor the AN Tank Farm tanks, the
temperatureprofile is not as clear. Figure 4-8 shows the temperature
profiles of tanks 241-AN-I03,-104, and -105. In the case of tank 241-SY-I01,
the temperatureprofile changeswhen a gas release event occurs; it is not
clear that the same occurs in the AN Tank Farm tanks. Figures 4-9, 4-10, and Q

4-11 show the profiles before and after a surface level drop in
tank 241-AN-I04,which exhibits the largestdrops. It is difficult to
determinewhether the observedchanges result Crom surface level drops or from
variations in the measurements.

4-8
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Figure 4-7. Tank 241-AN-I05AverageTemperature.
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Figure 4-8. 241 AN Tank Farm Temperature Profiles.
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Figure 4-10. Tank 241-AN-I04June 12, 1992
Gas ReleaseEvent TemperatureProfile.
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Figure 4-11. Tank 241-AN-I04May 19, 1991
Gas Release Event TemperatureProfile.
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4.5 GASQUANTITY

The amount of gas release resultingfrom an AN Tank Farm surfacelevel
• drop has been estimated. The temperatureprofiles indicatethat all tanks

have a nonconvectivelayer, about 150 in. deep, which traps gas. Estimated
hydrogen gas concentrationsin tanks 241-AN-I03,-104, and -105 are shown in

- Appendix B. The average locationof the gas within this layer is at the
75-in. level. The hycrostatichead is differentfor each tank as is the
surfacelevel and density.

The estimated amount of gas for each tank is shown in Table 4-3.
Table 4-3 also shows that each tank has a differentvolume headspace. Using
an estimatedhydrogen concentrationhigh of 43 percent in the vent gas,
Table 4-3 shows an estimatedmaximum concentrationin the dome space of each
tank for the greatest daily surfacelevel drop recorded. The hydrogen
concentrationsshown in Table 4-3 do not exceed the LFL, even when the most
severe drops occur.

Table 4-3. Gas Volume and Concentrations.

Hydrogen HydrogenMaximum Dome Gas Release
concentra concen_ra

Tank drop volume release n" dT°P
(in) (ft_) (ft3) -tio -tion_• (%) (ft'/in) (%)

241-AN-I03 2.50 61,100 1,933 1.36 773 .89

241-AN-I04 3.60 46,010 2,848 2.66 791 1.73

241-AN-I05 1.50 37,350 1,234 1.64 823 .93

aAssuminggas is 4: percent hydrogen (maximumlikely).
bAssuminggas is 28 percentHydrogen (most likely).

Table 4-4 shows the growth rate of the AN Tank Farm FlammableGas
Watch List tanks. Note that these tanks have a growth rate approximatelyone-
tenth as fast as the growth rate of tank 241-SY-I01.

Table 4-4. Growth Rate of Tanks
241-AN-I03,-104, and -105.
....

Growth rate
- Tank (in./day)

241-AN-I03 0.0059

241-AN-I04 0.011

241-AN-I05 0.012

4-16 ..



WHC-EP-0717

4.6 TANKPRESSURE

Table 4-2 shows that tank 241-SY-101 usually had large increases in
pressure. It is commonto see tank 241-SY-101 go to positive pressure during
gas release events. Table 4-2 shows that hydrogen concentrations exceeded the
LFL only when pressure went positive.

A slight increase in pressure can be seen on someOf the surface level
drops in the AN Tank Farm tanks. However, there is no history of any AN Tank
Farm tank being positively pressurized while experiencing a drop in surface
level.

4.7 HYDROGEN,PRESSURE,ANDSURFACELEVELDROPRELATIONSHIP

Table 4-2 shows a correlation in hydrogen concentration, maximum
pressure, and drop size. When combined, the maximumpressure and drop size
can account for 80 percentof the hydrogen concentration. This correlationis
illustratedin Figure 4-12.

A large drop will releasea large amount of gas. In a confined space,
the large amount of gas will increase the pressure and raise the hydrogen
concentration. If the drop is small and slow, then the ventilationsystem has
a chance to remove the gas so the pressure and concentrationwill not be as
large.

If the correlationis extrapolatedto the AN Tank Farm range (-3 to
0 in. wg maximum pressure,O- to 5-in. drop), the predictedhydrogen
concentrationis less than 25 percent of the LFL of hydrogen. The AN Tank
Farm range cannot be plotted on Figure 4-12, but would be representedoff the
low end of the range represented by Figure 4-12. This would indicatethat the
hydrogen concentrationin the AN Tank Farm tanks does not pose the same degree
of risk as the hydrogen concentrationof tank 241-SY-I01.
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WASTECHEMISTRY

- The waste chemistryof the 241 AN Tank Farm tanks is fairly well known.
A core sample has been taken from tank 241-AN-103, and other samples have been
taken from all of the AN Tank Farm tanks.

Tank 241-AN-103 was pumped down to an 88-in. heel before the addition of
double-shellslurry to the tank. A sample was taken of the sludge in the heel
as shown in Table A-1 (WHC1986).

Table A-I. Compositionof Sludge Sample R-BIgO,Taken from
Tank 241-AN-103.

iiiii,i, ,.i _ -- -- =fl i i -- -- l

Component Liquid phase (M) Solid phase (wt%)

Al 0.59
i , ii i,,i -- i , i i _ __ ii,,

OH 1.05

NO2 1.53 11
, , i, ,u , ,, , i,

NO] 2.38 31
,,, -- ,,,., ,., , ,,,, ,, __ ,.,,,__

CO3 O.15 4g
., -- , , ,,,, _ ,, ,,

PO4 0.016 3
ii ,,,, -- -- -- ,,,, i ,,ii i iii,ii lU,l, __

SO4 0.031 3
., ,,, ., ,,,,., _ __

F 0.051 I
,,,,,, -- _ _ ., ,, ,, , , ,,,

Cl .24
,,,,. ,, . .. .,i ,..,

K .26
..,

Na 10.47
,,,, ., _ ,, . ,,,

TOC (g/l) 3.406 I
..,. ,,. ,,,,,, ,,,,,

_STCs (pCi/1) 7.17E+05
, ., = , ,.,, ,

Pm (pCi/l) 372
,., ,, ., . ,=,

239Pu/24°Pu (g / 1) 3.8E-06
,, ,, ,,., _

" egSr/9°Sr(pCi/I) 89.4
. , ,.,,, -- ,,.. , , ,.,, , , ,,

. Specific gravity 1.48 1.47
,,,,.,, -- _ .., ,. ,,

H20 (%) 48.8 39
_ _ ,.,, ,,, ., , ,,, __ __ ,. ,,

pH 13.2
__ -- . ,,, , __

Filtered solids a (%) = 58.5
,,,,, -- [ , ,,,, ,,,, __

TOC = Total organic carbon
.... -- ........

aThe solids were primarily sodium nitrate, sodium nitrite,
and sodium carbonate.
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Several slurry sampleswere taken at the evaporatorwhile the double-
shell slurry run was made (WHC 1986). These samples representwaste transfers
into tank 241-AN-I03,which was the only tank to receive this slurry.
Table A-2 shows the overall compositionof the various slurry samples.

m

Table A-2. Compositionof Slurry SamplesTaken During the Double-Shell
Slurry Run.

,,......

Date Sampled
..... Average

Component 2/10/86 2/11/86 2/13/86 2/14/86 (M)
(M) (M_) (H) (M)

Al 2.87 2.67 2.48 2.5 2.63
ii ,,, iiill

OH 5.50 5.75 4.91 5.5 5.42
i ii

NOz 3.2 3.56 3.21 2.85 3.2,, ,,,,

NO3 2.54 4.08 3.20 2.81 3.16

CO_ .3 .27 .16 .14 .22,,

PO4 .025 .025 .023 .02 .023

F .07 .105 .I .11 .096

Cl .29 .99 .22 .28 .45
, ,

K .31 .4 .47 .49 .42

Na 16.25 14.1 15.28 15.3 15.23

TOC (g/l) 4.7 6.15 4.33 4.29 4.9

137Cs 9.25E+05 8.50E+05 6.9E+05 7.65E+05 8.08E+05
(_Ci/l)

Pm (/_Ci/l) 95.5
,,

Z39pu/Z4°Pu 8.35E-06 4.IE-06 7.2E-06 3.58E-06 5.8E-06
i (g/l)
• ,,,m "''

" 89Sr/9°Sr 1310 1230 715 530 946
(/_Cill)

,,,,, , i

Specific I.79 1.51 1.54 1.61 .
gravity

,,, i ,,

HzO (%) 45.1 37.4 45.5 47 43.8 .
,,,,,,

pH 13.3 13.3 13.3 13.3 13.3

Filtered Solids (%) = 58.5
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The slurry sampleswere separatedin three cases and the solid and
liquid portionswere analyzed for the major componentsas shown in Tables A-3
and A-4.

Table A-3, Liqu d Portion of Double-ShellSlurry Samples.
.,

- Date sampled
,. i

Component 2/11/86 2/13/86 2/14/86 Average
(M) (M) (M)

,,

Al 2.05 2.61 2.49 2.83

OH 6.9 4.94 5.36 5.73

NO2 2.95 1.07 2.96 2.33

NO) 2.24 2.34 2.46 2.35

CO3 .077 .13 .095 .I
,,,

PO4 .025 .023 .018 .02
ii i

F .14 .1 .11 .12
,,, , ,

Cl .035 .23 .24 .17
,

TOC (g/l) 6.6 5.63 5.51 5.91

Specific Gravity 1.56 1.535 1.54 1.54

H20 (%) 45.9 45.8 46.5 46.1
,,

Table A-4. Solid Portionof Double-ShellSlurry Samples.

Date sampled
,,,

Component 2/11/86 2/13/86 2/14/86
(wt%) (wt%) (wt%)

,, , ,,,, , ,,,

Al 16 3
,, ,,,,,

NO2 20 6 5

NO] 49 88 83
,,,,, ,,

CO3 7 5 8

Cl I

TOC (g/l) 7

Specific Gravity 1.79 1.39 1.54

H20 (%) 21.9 14.7 18
........
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Table A-4 shows that sodium nitratemakes up the bulk of the solids.
Sodium nitrite and sodium carbonatealso are important. The aluminatewas
probably supersaturatedand would increaseonce the slurry is in the tank.

The measured viscosityof the slurrywas between 12 and 36 centipoise.

Tank 241-AN-I03was core sampledduring December 1986. The surface
level was about 334.5 in. during December 1986. Normal paraffin hydrocarbon
was used as a hydrostaticfluid during core sampling. Eighteen segmentswere
recovered. Segment I containedonly 4 in. of waste. Segment 18 (at the
bottom of the tank) contained14.25 in. of waste as expected. A hard layer
was encounteredat the segment 12 level (approximately110 in.). Segments 2
through 10 and the upper portion of segment 11 contained a less dense slurry.
A slurry of greater densitywas encounteredat segments 12 through 18 and the
lower portion of segment 11. The midpoint of segment 11 should be at 138 in.

A composite of the core sample was sent to PacificNorthwestLaboratory
(PNL) for chemical composition(Toste 1987). The main constituentsare shown
in Table A-5. This table representsthe weighted averagesof the values given
in Tables A-I to A-4.

The radionuclidemeasurementsfor the core compositeare found in
Table A-6.

Organic analysiswas done for the core composite. Only about 33 percent
of the TOC was identified. Oxalic acid was the most prevalentorganic. The
organic analysis is in Table A-7.

Three segments of the core sample (i.e.,segments 9, 12, and 16) were
sent to PNL for physical propertymeasurements(Fow 1987). These segments
representedwaste from the top, middle, and bottom of the tank. Segments 9
and 12 slumped slightlywhen extruded,but segment16 held its shape.

The physical propertiesof the segmentsare summarizedin Table A-8.

Tanks 241-AN-I04 and -105 have not been core sampled. Individual
samplesfrom these tanks have not been taken. Both tanks were filled during a
common evaporatorrun (Pontious1985). These slurry samples are reported in
Table A-g. The slurry sampleswere reportedto be 40 to 50 percent light
colored settled solids.

The viscosity of the last slurry was reported as less than 20 cp.
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Tabte A-5. Inorganic Anatyses of Tank 241-AN-103 Core Composite.

I on (pmot e/g) (#g/g)

At 1,670 45,000

Ca 2.38 95
m i

Cd 0.090 10

Cr 11.7 610
,,,,,,, , ,,

Cu 0.080 5

Fe 1.38 77

K 231 9,000

Mg 1.04 25

Mn 0.450 25

Mo 0.520 <50

Na 10,300 236,000
,

Ni 0.340 <20
,i ,,

Pb 0.390 80
| i

si 10.4 290

Sn 0.840 <100
,

Ti 0.210 <10

U 0.220 53

V 1.96 <100
,

W O.870 160

Zr 0.220 <20

Zn O.770 50

Hg(._ O.10 20±1.35

NHz 12.9 220

CO_"'(') 92.8 S,570
,, ,

CN"'_" 0.850 22

Ct- 151 5,300

F- 11.05 210

S04'" 18.8 1,800

NO3" 1,180 73,000

NO2" 1,630 75,000

P043" 9.48 900
,,,,

OH- 5.6

"Analyzed in replicate.
bComputedby difference from carbon analyses" total carbon

(TC) minus TOCequals inorganic carbon (IC) or, at highly basic
pH, C03- concentration.

=Total CN- in water soluble portion of waste; free CN- in same
fraction was 2.5 #g/g (0.100 pmole/g).
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TabLe A-6. Radlochemica{ AnaLyses of Tank 241-AN-I03. .......

RadJonuctide SampLeconcentration (CJlL) ° OetectfonLimit
(DSSF-1) requi red,,,,

3H i i (,1_,08# 19,5)E'_ 4,0E-_

"C (4. O0±4.10)E-6 8.0E-3

_Co (;3.71±1.04}E-5 7.0E- 1...........

"Se (4.34 ±3.31 )E-5

g°Sr " (2.44±0.05)E-2 4.0E-5

"Nb {_1.94 ± 1.25 _)E-6 2.0E-4

"Tc ( 1.08 sO. 10)E-4 3. OE-3

1°6Ru (6.83 ±8.56)E-5, ,.H.. ..

'"I ("1.42±1.01 )E'7 8.0E'5

_'Cs (2.17±0.14)E-4 ,

'=_Cs (7.55 ±O.09_)E"1 1.0E'3

"'U (3.65 ±0.41 )E'8

="_ (7.11 ±5.81)E-10

'_'U _1.35.._0.38)E-8

'"Np (2.S5 ± 1.68)E'8

2"Pu (,5.67+0.48)E'7

23'/='°Pu (1.24 ±0.07)E-6 .........

"'Am (3.34+0.02)E- 6 ,

="Cm . (3.85 ±0.54_E-7 3.0E-2

Total ALpha (7.21 ±11.92)E-6 I 1.5E-4
Total Beta (7.89 +0.09)E-I 4.0E-5

DSSF = DoubLe-sheLL slurry feed ....

"Activity as of August 1987
bNumbers in parentheses are error Limits; e.g., (5.{.9+1.57) E-6 in fuLL is

5.{,9±1.57 x 10"'. If the number in parenthesis excaeds the preceding number,
the actual value is zero within experimental error.
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TabLe A-7. Organics Identified tn "Tank 241-AN-103 Core Sampte.
,l

i .... ,......

Compound Concentration'
i I

#g/g I #gC/g
i

a i ii

Sem|votattte b
, r i, , illlll,iq

Trt-n-butytphosphate (TBP) Trace Ie

Carboxyttc acids_ i, 1

Ethanedtotc Acid (Oxattc Acid) 2644±183 705
,

Butanedtoic Acid (Succtntc Acid) 256±19 104

Pentanedtoic Acid (Gtutemtc Acid) 44±2 20.

Hexanedioic Acid 40±2 21
IHH

Hexanoic Acid 27±1 18

Heptanediotc Acid 17±1 9

Octanedioic Acid Trace

Nonanedtoic Acid Trace

Undecanedtoic Acid Trace

Unknowns(2)a Trace

Chetating/Comptexing Agents_

Nitritotriacetic Acid (NTA) Trace
,,,,,

Citric Acid Trace

Chetator/Comptexor Fragments_

N-(Methylamine)iminodiaceticAcld (MAIDA) 357±29 181
L

N-[Z-(Methytidene)ethyt]iminocarboxyacenc Acid (MEICA) Trace

N-(Methytiminocarboxy)ethytenediamine-N-acetic Acid (MICEDA) 19±1 7

TOC 3,220

TOC Identified r (%) 33.1
,,,

GC-NPD= Gas chromatography with nitrogen/phosphorous detector
.....

'Exact contributions of unknownorganics to waste TOCcontent cannot be determined unequivocally.
bAtso referred to as basic/neutraL and acidic, solvent-extractable organics in EPAMethods 625 and

8,270.
CMethytated (BF3/methanol), acids identified as methyl esters.
dTwonitrogen- and/or phosphorous-containing con_ounds, on the basis of GC-NPDanalysis; weak mass

spectra precluded any further characterization.
, °TOCanalyses performed by persutfate oxidation followed by nondispersive infrared analysis.

'Reflects only organic analyses con_teted to date; analysis of semivotatite organics currently
underway.
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TabLe A-8. Physical Properties of Tank 261-AN-103 Core Segments.

Property Segment9 Segment 12 Segment 16

Density (g/mt) 1.5 1.8 1.8
" -- sisals lJIII Is I I assails I IS I I I_

Centrifuged SoLids (vot_i) i8 90.2 85
III I|11, I II IIIIII [ I I III I I I II Ill ................

SettLed SoLids (Vo(_) 32 (after 6 days) 91 (after 5 days)...................... . ...................... .
Total SoLids (wtX) 59.3 74.7 73.8

v|scoatty 19.4cpat 44.5 ,c 89to 93cp at 38 ,C

Shear Strength 25,300 dynea/cmj
................................. i

TabLe A-9. SampLes of SLurry Received in Tanks 241-AH-104 and -105,
,, H,,, , .............

SLurry SampLe SLurry SampLe (R-4687)
R-4680

Component (_ unless otherwise .......................
stated) Ft Ltrate SoLtda (wt%)

At 1.7 1.73 3
,, ,, i i I

OH 3.05 3.38

NO, 2.42 3.13 5
L , , i i ,

NO_ 4.18 3.05 61
, ,, L,

CO, .07 .25 25

PO. .03 .02
i U JJ J Ill J JJJJiiill JI JJJJ J / J H I

Ct .28 .2
,, , ,

TOC 4.1 2.23 3
, , ,,

EDTA 2.46E-4

Na 11.45 13.08

K .14 .15
,

'_'Cs (_Ci/t) 6.13E+05

Sr (pCi/t) 3950

pN 13.5

DSC Slight Exotherm

_. H,O 40.1 50 14.8

Specific Gravity 1.53 1.51 1.41
,,

NH3 .02
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HYDROGENGASCONCENTRATIONS

. Tanks 241-AN-103, -104, and -105 have stmtlar proftles that tndtcate a
nonconvecttvelayer about 150 tn. deep. Assumtngthat the gas ts stored tn
thts layer, the average hetght of the gas ts 75 in.

I

Cla.qheqlht . 7_ in

Ii..1ol AN "146 in

II 1(14 AN +jR?in

11_105 AN -41n5 in

Densities:

D I(1.1 AN _ I ttS _ r) IO4 AN : I 5 _ D lOS AN " 15 I_
" - mL " - mL " " rid.

Pressure

I' I(ll_AN - (ll_lnl AN (ln.q_hcJphl)I1_101 AN II _ 14 ? p_

P_III4_AN (11_11)4 AN (la.__l_ighl) I) In4.AN II * 14 7 p,,i

P_InS_AN (ii In5 AN (la._l¢ilRhl)l)_l115_ANp, l.l'/p._i

I' IO.I AN =2 l'Alm

P 104 AN-21._l'alm

P 1115AN _'2 21?.alto

Volume of Gas Represented by I inch drop

IIt
Innk inch - _16R---

in

{I' IO_ AN) n'Vt,I tO1 AN rnllk i.ch -i aim V,,I In_ AN--7?2/;2.- - - - - i.

V.I l(l,lAN l'.nkinch(I'_I(14AN 1" - " , i nt.I / Vqd 111,1AN-';')I,IRIII_- i.

(P 103 AN 1 A'
V.I_IOS_AN "l'nnk inch _ -i n'Im I V.l I(I';AN -X21 172'iu

11

Vapor Space in Tank

VoJ dolnl: " I 1111Ill '1 [Ii
l

VR IO1 AN V,dd.m_, c.12211 m II_11_I ANI_(17_I11

V.__IO4 AN -V, dd.mc, (,t22:11 i. II I114 AN1_(17511) 2

V,_ lOS_AN V.Ith..©_ (,122.11 in II_Io.__ANI_(I_III:
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Maximum drop per day for each tank

Mn__ll2 I(11,,1!S9,%

Ma.__II2 m4 = 2.(_(_1,%

Mn__lf2_l(}_ = 1,122"%

112% 2R More likely H2 concentration

Maximum hydrogen concentration in the dome

Max 112 I n_ - MLx dr(___lO.l._Vol_.......I O.1AN 112%
- VR 1Ol_AN

Max _r(_ 104LVOI 104 AN.II2%
Mnx_112 1{}4 -- "--- ...... _

- VR_In4_AN

Ma,¢112 lOS " M=x-dr_p-IOS V.i_IOS.AN 112%
- VR Ilt,_ AN

Mnx_112_1i)1 = (I AR5 ,%

M,x 112 104 = I "/14.%

Max_! 12_If)_; ,, t1026 .%
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