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1 .O Introduction 

Two workshops were held in May and July I999 to review data analysis methodologies 
associated with the analysis of flammable gas behavior. The workshop participants decided that 
missing data could he estimated by using a distribution of values that encompassed tanks with 
wastes that behaved in a similar fashion. It was also determined that because of the limited 
amount oftank data pertaining to flammable gas generation and retention, it was not justified to 
divide the tanks into many small waste groupings. The purpose for grouping tanks is so that 
limited gas retention and release data, which may be available for some tanks within a group, can 
be applied to other tanks containing the same waste form. This is necessary when estimating 
waste properties for tanks with mksing or incomplete information. Following the workshop, a 
preliminary tank grouping was prepared based on content of solids, liquids, sludge, saltcake, or 
salt slurry The saltcake and salt slurry were then grouped together and referred to as 
saltcakdsalt slurry. Initial tank classifications were based on waste forms from the Rest Basis 
Inventory, the llanford Defined Waste (HDW) (“Agnew”) Model, or the Waste Tank Summary 
(“Hanlon”) Report The results of this  grouping arc presented in “l~’/arnmuhle ( ; L I S  Safe& 
Atrrrly.si,,.c. h k r  I<eviero”, SNL-000 I98 (Barker, et a]., 1999). 

At the time of the  release of SNL-000198, tank waste inventories were not consistent between 
published sources, such as the “Best Basis Inventory” and the “Wasle Yhnk Simnnmrry I l ep r f , f o r  
Month /*,’nd/ngAi/gu.s/ 31, 1999” (Hanlon l999). This calculation note documents the process 
and basis used when revising the waste groupings following the release of SNL-000198. The 
waste layer volume information is compared between the various databases, including 
information obtained from process measurements. Differences are then resolved based on tank 
characterization information and waste behavior. 

2.0 Methodology 

The waste tank groupings were determined by using data provided by Hanlon (1999), Field 
(1999), Koreski (I999), and Cammann (1999). On September 7, 1999, a review oftank waste 
volumes was completed. The review included an update of total tank volume, including the use 
of the Double-Shell Tanks Inventory and Material Balance report (Korcski 1999) as the basis for 
Double-Shell Tank (DST) volumes; an update ofwaste volumes by waste type based on 
analytical data and comparison o f  layer compositions; and an update of liquid inventories (Field 
1999). The waste inventories were given by type and were used as the starting point for this 
document. These waste volumes (Cammann 1999) also became the basis for the waste volumes 
reported in Hanlon ( I  999). The information received from the Best Basis Inventory was then 
reviewed and updated based on Field (1999). Finally. additional changes were made based on 
surface level measurements, photographs of the tank contents, and adjusting the estimate of the 
waste inventory consistent with the purpose of the database. Because of differing purposes for 
the various databases (see Table 2-l), the values reported are not necessarily the same. 



RPP-617 I Rev. 0 

Table 2-1 Comparison of Waste Inventory Databases 

Database 
Best Basis Inventory (Cammann 1990) 

_ _ ~ ~ _  
“llorihlc-,Shell k n k s  ~nvenlory trnd h-lnlerinl 
Htrlnnce .. ’’ rcport (Korcski I999)*’ 

Proccss Engmccring Safety Hazards Database 

Basis and special considerations 
Wastc inventory IS by mass, based on chemical 

Saltwell pumping liquid invcntorics. This databasc 
spccifically excludes measured retained gas 
volumcs. 
Wastc inventory is based on volumc oftank wastes. 
Special handling is done for tanks being saltwcll 
pumped Reported liquid pumped reduces volume 
of waste. even though liquid may be interstitial and 
not affect total waste volume. At conclusion of 
saltwcll pumping, thc waste volumcs arc re-adjusted 
to represent surface lcvcl mcasurcmcnts. 
Tank invcntoy is b%cd on volume of tank wastes 
modified by monthly rcports by tank farm 
operations concerning waste transfers to and from 
the tanks. The purpose ofthis rcport is to track DST 
spacc usage and availability. 
Wastc inventory and properties arc based on 
volunictric basis with retained gas included. 
Dmsitics and component conccntrations arc based 
on bulk properties. This databasc supports process 
engineering safety analyses of tank farms. 

~- constituent. - 

~. 

Note: * Tlic iiimics or rcporls arc iruncatcd siucc thcy consisl or monlhly rcporls and lhc tablc rcfcrs lo llic 
collccliori as a group 

Figure 2-1 presents the general process logic used for determining the waste volumes. As shown 
in Figure 2-1, the waste volumes and type designations were determined based on the Best Basis 
Inventory (Cammann 1999). The inventories for the DSTs were changed to agree with “l)o7rhk?- 
.Shell 7unks I V I I W ~ ~ O ~ J ~  am/ Mulerid I ~ ~ L I I I C L ‘  Ikporl~for Ocloher. 1999” (Koreski 1999). 
Additional changes in liquid wastc volumes were made to bring the liquid inventories in 
agreement with “li/,dualed l’rrnipnhle I,iyrrld b’olirme /~.sliniales und ./el h m [ i  I)zrr.n/ion.s,for 
lnlerim Sltrhlliwlion o//&wininirzg Single-Shell 7ia1k.s” (Field 1999). Next, the liquid volumes 
obtained from Field were adjusted to add back retained gas volumes  the information presented 
in this report is based on bulk layer data with retained gas included in the respective layer. 
Finally, an adjustment was made to Tank 241-AN- 10 I to reflect the observation that the liquid 
density in the tank is too low for the solution to be a saturated salt solution, which would be 
expected if any appreciablc volumc of saltcake waste wcre present in  the tank. The Waste Tank 
Summary Report was then used as a check of the waste volumes. 

2 
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~ ~~ ~ ~~ ~ 

Best Basis 
Volume 
Inventory 

PCSacs Level 
Measurement 

Data 

~~~~~~~~~ . 
/ '  Double-Shell 

Tanks 
Inventory and 

Material 
Balance 
Report 

~ " 
7 

Comparison of 
data and 

resolution of 
differences 

Determination of 
Waste Grouping 
on a tank-by-tank 

basis 

~ ~ 

Waste Tank 
Summary 

Report 

i 
Check the Waste 

~ Volumesand 
1 Document 

Differences 
I 

~ ~~~ ~~ ~ ~~~ ~~~ ~~ ~~~~ ~ 

Pumpable  liquid^ 
Volume Estimates 

for Interim 
Stabilization of 

Shell Tanks 

/' 
i Remaining Single- 

~ ~~ ~~ ~ ~ 

Tank 
Photographs 

and Operating 
Data 

Figure 2- I. Tank Waste Grouping Analysis Flowsheet 
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isupernatant Supernatant 1~ Saltcake ~ 1 ~y:;:re ' Layer , Layer Waste Layer 
Volume Volume Volume Volume Volume 

Tank 1.0. j [kL(kGal)] [kL(kGal)l [kL(kGal)] I [kL(kGal)] 1 [kL(kGal)l 

Table 2-2 summarizes the differences between the August Waste Tank Inventory Summary 
Report ( I  lanlon 1099) ~ which was issued based on the set of Best Basis Inventory waste 
volumes contained in the September 7, 1999 electronic mail message (Cammann 1999) ~ and the 
waste volumes used in this rcport. In addition there were a number of volume differences 
concerning the DSTs since Korcski (1999) updated thc August Waste Tank Inventory Summary 
Report 

~~~~~~ ~ ~~~ ~~ 

Saltcake 1 Sludge I 

Volume , Volume ' Volume 
[kL(kGal)l 1 [kL(kGal)l I [kL(kGal)] Comments 

Layer Layer , Waste ! 

241-AN-101 

1 

481 (127) O ( 0 )  125(33) 606(160) 

241-C-105 0 (0) O ( 0 )  496(131) 496(131) 

241-5-106 

241-5-111 

241-SX-102 

0 (0) 1613 (426) 0 (0) 1613 (426) 

420(111) 1181 (312) 443(117) 2044(540) 

507(134) 1438(380) O ( 0 )  1946(514) 

I 
Saltcakechanged to 
Sludge due io the Tank 

1 

IAdvisory Panel 
481 (1271 125 133) 0 IO1 606 (1601 Subcommittee comment 

that liquid density IS too 1 
low for the presence of 
ISaltcake (Barker 19991- 

(o) 337 (89) 496 (131) Review of stabilization 

Difference in handlino 
~ 

170(45) data (Boettger 1997) 
I 

0 (0)  1295 (342) 0 (0 )  1295 (342) saltwell pumping 
drawdown 
Changed to be 

87 (23) 1431 (3781 526 (1391 2044 (540) I consistent with Field 
l(l999) - 

Changed to be 
consistent with Field 

saltwell pumpinq 
0 (0) 1946 (514) 0 (0) 1946 (514) (1999) and difference In 

. .~ 
~ ~ ~~~ lprogress~data 

Difference in handling 
~~~~ 

241-SX-106 1 379 (100) 1223 (323) 0 (0) 1601 235 (62) 1223 (323) 0 ( 0 )  1457 (385) lsaltwell pumping 

241 -T-l lO 0 (0) 0 (0) 1465 (387) 1465 (387) 

progressdata ~~~~~ . 
Difference in handling 

drawdown ~~~~~ i 
1 

0 ( 0 )  0 (0) 1314 (347) 

3.0 Results 

The results ofthis analysis 
tanks, the supernatant layer volume, the saltcake layer volume, the sludge layer volume, the total 
waste volume, and the headspace volume. All volumes are given in kiloliters and kilogallons. Table 
3 - 2  presents the results of the waste grouping analysis performed using the criteria presented by 
Barker ( I  999). Finally, Table 3-3 presents a mapped view of the waste grouping analysis for all I77 
waste tanks 

: presented in thre tables. Tab1 3-1 presents the volumes of all 177 

4 
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- ~ 

Total Waste 
Volume 

ikLikga0) ikLikgal)) (kL(kgaI0 

Mean Tank Tank Standard Volume 

Volume Deviation 
Layer Layer 

Volume Volume 

I Table 3-1. Tank Waste, Total Tank, and Herdspace Volumes (4 pages) 

Headspace 
Volume 
W k g a l ) )  

~ 241-A-Ill2 
241-A-Ill3 
2.1 I -A- I l l 4  
2.1 I-A-Ill5 

1 2-l l-A-ll lO 
241 -AX-I I l I  
2.1 I A X -  I02 

4 I-AX-Ill3 
J I -AX-I I14 
231-11-1i1 I 
2.II-ll-ll12 
21 I-11-1113 
24 I-13-1 11.1 
24- lJ . I~ l5  
2JI-lJ-lOh 
24 I -13- i  117 
2 ~ l - l l . l l l x  
24 1-11-101) 
24 I -11-1 Ill 
2-11-11-11I 
241-11-1 I 2  
24 I-13.211 I 
24 1-1~-202 
24 1-11-203 
24 I -I 1-2113 
4 I -HX-III I 
4 I-I3X-I I12 
:4 I -1lX-I 0 3  

.I I-l3X-I04 
41-IJX-I115 
' 3  I -l3X.lilO 
:-I I -13x-I07 
,I I-IIX- I I I X  
:4 I- I IX-I l l? 
1~lI-IIx-l IO 
14 I-l3X-i I I 
:?IILI1x-l12 
1.1 I41Y- IO I 
!I I -1IY-I 112 
14 I -IJY-I 03 
!-I I4  3Y- 111.1 
1'1 I -1JY-l I15 
1.11-11Y-Il16 

I l ( 3 )  
57(15) 

13x5 (300) 
IO(, (2X) 
l ' i 3  (51 j 

473 (125) 
I I (3 )  
2 6  (7) 
30 (X )  
30 ( X )  
I1 (11) 

I1 (11) 

I1 (11) 

1116 (2X) 

352 ("3) 
201 (53 )  
23x ( h i )  
'J27 (245) 

I I70 (3110) 

4 3 ' J ( I I O j  

8'13 (236) 
I14 (311) 
106 (2X) 
Ill2 (27) 
I x') ( 5 0 )  
1x5 (4'1) 

303 ('16) 
235 ( 6 2 )  
363 ('IO) 

I i ' J  (42) 

174 (Xi) 
I44 (3X) 

I302 (3'14) 
')X (26) 

731 (1'13) 
503 (133)  

'J5 ( 2 5 )  
621 (104) 

I1 (0) 
34 (9) 

5hX ( I  50)  
1x2 (4x1 
31x (X.1) 

4 I 3  ( I  110 j 

3hOX ('J53) 
i i S ( 4 I j  

14114 (37 I ) 
I(lh (28) 
193(5 I )  

473 (125) 

I I4 (311) 

3 I l ( X )  

42x ( I  I?) 
121 (32) 
223 ( 5 9 )  

1404(371) 
J'lX(l5X) 
4.43 (I 17) 
025 ( 165) 
350  (94) 

4x1 (127) 
'131 (246) 
X117(237) 
125 (33) 
I IO (2'))  
102 (27) 
I93  (5 I j 
l X ~ l ( i 0 )  
103 (43) 
3h3 (06) 
26') (71) 
375 (w) 
193(51) 
114(3X) 

l3i lh  (345) 
ox (20) 

731 (I lJ3) 
7x4 (2117) 
Ol3(IO2) 
625 ( t05 )  
1405 (3x7) 
1019 (277) 
I 5  I 4  (4011) 
1234 (326) 

2x11 (74X) 

424 ( I  12) 

I'iO4 ( 5 0 3 )  
2 I27 (502) 

5 

X 3  (22) 
I1 (11) 

0 (0 j 
I1 ( I , )  
I1 (0) 

1350(35'I) 
X?(23) 

I1 (0) 
42x [ I  I 3  j 
IO0 (2x1 
223 (Si) 

231 (01) 

4'12 (1311) 
I1 (11) 

209 (71) 
l55(41)  
2,12 (64) 

I1 (11) 
I1 (0) 
I1 (0) 
I1 ( I , )  
I1 (0) 
0 (0) 
I1 (0) 
(1 (11) 
I1 (11) 

I1 (0) 
I1 (0) 
I1 (11) 
11 (0) 
I1 (0) 
I1 (I1 j 
11 (11) 

2 iA (71) 
S I 5 ( l 3 6 ,  

I1 ( 0 )  
11152 (27X) 
1049 (277) 
1 4 X l l  (391 ) 
hi,fr ( l7h) 
1722(455) 
I XIVJ (47X) 

3[J,I ( I I W )  

1'IXCJ ( 13 I X )  

40XcJ ( I3 I X) 
1'JX9 ( 13 I X )  

l9X9 ( 1 3 1 X )  

4'1x9 ( I 3  I X) 
49x9  ( I 3 1  X) 
5 103 ( I34X) 
5 i 113 ( I3'1X) 
5 1117 ( 134X) 
5103 ( 1 3 4 ~ )  

321.1 (X4'1) 
3214 (X4'1) 

32 I 4  (X4'1) 

3214 (849) 
3214 (X4'i) 
3214(X4'1) 

3214 (X4'J) 

32 I 4  (X4'I) 

32 14 (X4'J) 

?214(X4'1) 
3214 ( K l S )  
3214 (X4r)) 
223 (5'1) 
223 (5 ' ) )  
22.3 (5'1) 

223 (5IJ) 
321x (X50) 
321x  (xso) 
321x (X50) 
321x (XSO) 
321x ( X 5 0 )  
32 I X  (X50) 
321x (XSO) 
321x ( X 5 0 )  
12 I x (XSII) 

321X(XSO) 
32lx(xs11) 
12 I x (X50)  

3'J07 (1114X) 
31J67(104X) 
3'i07 (1114X) 
3967 (ll14Xj 
3'%7 (lO4X) 
3'107 ( li14X) 

4 2 ( I I )  
42(11) 
42(11)  
42(1I)  
42(11) 
42(11) 
49 (I?) 
4'1 ( 13) 
4'1(13) 
4 Y ( l ? )  

30 (X )  

3( I (X)  
311 (X) 
30 (X) 
?(I  (X )  
30 (X )  

30 (X) 
311 (X) 
30 ( X )  
311 ( X )  

30 (X j 
3 0  (X )  

x (2) 
x ( 2 )  
x ( 2 )  
x (2) 
30 (X )  

311 (X)  
311 (X) 
30 (X) 
3(1 (X )  
311 (X )  
30 (X )  

311 ( X )  
311 (X )  
30  tX) 
311 (X)  
3 0  (X)  

3 X ( I I I )  
3X( l I l )  
3x ( I O )  
3 x  ( I l l )  
3X(IO) 
3x ( I O )  

_ _ ~ -  
1382 ( 3 0 5 )  

3585 (<147) 
413x3 (1290) 

4516(lI'l3) 

4x34 (1277) 

4796 (1267) 

2271 (OOO) 
4' IX' l (131X) 
4079 (1236) 
51172 (I 340) 
27x6 (736) 
3093 (X 17) 
2'1'iO (7") 
I XI19 (47s) 
201 6 (6'11 ) 
2771 (732) 
25x9 (6x4) 

2733 (722) 
2X5X (755) 

22x3 (603) 
2317(h12) 
3ox' l(xl6) 

I14 ( 3 0 )  
121 (32) 

311 (X) 
14 ('1) 

3055  (XO7) 
2x54 (754) 
2'J4'I (779) 
2x43 (75 I)  
3025 (799) 
3074 ( X I  2 j 
1'112 ( 5 0 5 )  
3 I 1 9  (x24) 

2434 (643) 
26114 (6XX) 

25I12(hOl) 

24x7 (657) 

2503 (0x5) 

2910 (771) 
2453 (64X) 
2733 (722) 
2003 (545) 
1x40 (4x6) 
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Table 3-1. Tank Waste, Total Tank, and Headspace Volumes (4 pages) 

Tank 

14 I-IjY-107 
14 I -13Y-I ox 
14 l - l J Y - l ~ i ~ 1  
:4l-l3Y-l li) 
l I I - I ~ Y - l I I  
I4I-IJY-I 12 
24l-c-lill 
241-c-102 
24 I-c- I I13 
241-c-IO4 
24 I - ( ~ - I O 5  
24 I -C-lllO 
24 I -C- I117 
24 I -e-l ox 
2 1  I -e- 10'1 
241-GI IO 
2'1l-c:-1 I I 
241-e-I12 
241-c-201 
24 I -c-202 
21 l-G2il3 
21  I -C-204 
2.1 I -s-I 0 I 
241-S-Ill2 
23 I -S - l03  
24 l -S- l f l4  
24 I -S- 1115 
24 I-s- IO6 
241-S-107 
241-s-lox 
24l-S.l~1'1 
241-s-I IO 
241-s-I I I 
24I-S-II2 
!Il-sx-Iol 
!.I I-SX-li12 
I4 I-sx-I03 
!41-SX-IOJ 
13 I -SX- l IE  
!~il-sx-loo 
!4 I -sx- I07 
!41-SX-IOX 
!41-SX-IIII) 
!4I-SX-I I l l  
!4I-SX-III 
!.II-SX-II2 

Deviation Volume Volume 
-~.- 

X5h (226) I 5  I (311) M ( I O )  
2x0 (74) 
xx2 (233) 
1117(295) 
173X (450) 
11112(291) 

I1 (0) 
0 (0) 
11 ((I) 
0 (0) 

0 (0) 
11 (0) 
11 (0) 
I1 ((1) 

I1 (0) 
0 (11) 
I1 (0) 
0 (0) 
i l  (0) 
I1 ((1) 

(1 ((I) 
0 (0) 

772 (20.1) 
154x (409) 
X.40 (222) 
0 (0) 

171'1(454) 
Ih13(.126) 
201 ( 6 q  

10x5  (445) 
I x70 (.l94 1 
"(1 (25')) 
I I S I  (312)  
l057(5171 
Iil'lh (44X) 
113x (1x0) 
Il)h5 (519)  
I253 (33 I )  
2165 (572) 
1223(323) 
0 ( ( I )  
I1 (I , )  

602 ( I75 j 
I1 (0) 
I1 (!I) 
11 (0) 

5X3(151) 
216 (i7) 
3'10 [ 103) 

0 111) 

I1 (0) 
333 (8s) 

I I '16 ( 3  16) 
450(1  1'1) 
I 1171295) 
1'16 ( I  31) 
132 (35)  

071 (257) 
250 ( 6 6 )  
235 (02 )  
070 ( 177) 
2 If, (57) 
3'14 (Iii4) 

x (2) 
4(1)  
l')(S) 
I I (3) 

701)(211) 
397 (105) 

34 ( ' I )  
I 111'1 (2'11) 

x 12) 
0 (0) 

I lrl9(2')3) 
li1(5) 

4') (I 3) 
4'16 ( I  31) 
343(117) 

23 (6) 
0 ( I ) )  
I1 (0) 

4 3 5 0  15) 
5 I5 (I 30) 
240 (h5) 
0 (0) 

394 (104) 

2x4 (75) 
235 (02) 
102 ( 122) 
411') (108) 

32') (X7) 

Xh1 (22X) 3%7( 1114X) 
IO'JX (2'10) 3'107 (104X) 
I507(3'1X) 3967(1114X) 
173X(459) 3'167(104X) 
llI12(2'11) 3'167(IO4X) 
7 3 3 ( X X )  3214 (X41)) 

I lCJ6(',l6) 3214(X49) 
7511 ( 1 1 ) ~ )  3214 (Mi)) 
ll17(2cJ5) 3214(X4'1) 
440 I I 3  I) 12 1'1 (X49) 
41I5(11l7) 3214(X40) 
973 (257) 3214 (X4'J) 
2511 ( 0 6 )  32 14 (X49) 
250 (Oh) 3214 (X49) 
074(17X) 3214(X49) 
21 6 (57) 3214(XA9) 
3'14(lOJ) 3214 (X49) 

x (21 223 (59) 
223 (59) 

lO (5 )  223 (50) 
I I (3 )  223 (59) 

1610(427) 3975 (10511) 
I946(514) 3975 (1050) 
03'1 (24X) 3975 ( l 0 5 0 )  
I I I1 (294) 3'175 (1050) 
1726 (456) 3975 (1050) 
1613 (426) ~975(l i lSI i )  
1423 (170) 3075 ( lO50)  
1703 (lj(i) 3'175 ( I I I S I I )  
l'1lCi(iO7) 3975 ( lO5l l )  
1476 (3'1il) 1'175 (1050) 
2044 (540)  3'175 (1050) 
I'1X1l(523) 31175 (10511) 
lli9(,(?4X) '19!i2(1295) 

24011 (h34) 4'102 (1295) 
Ii).lh(514) 1902(12'I5) 

17i1X (407) 4'1112 (1205) 
21 I I (637) 4002 (12'15) 
IO01 (123) 4'102 (12')s) 
3'14 (104) 41)02(1205) 
32') (X7) 4'102 (1295) 

'140 (:!so) 4'1112 (12'15) 
235 (62) 4'102(1205) 

402 (122) 4002 (12'15) 
3ili1(1~1X) ~1'102(I295) 

i X ( 1 0 )  
38 ( I O )  
3 X ( l i l )  

3X( IO)  
3 X ( l O )  
3o 1x1 
30 ( 8 )  
311 (X)  
30 (X )  

30 ( 8 )  
311 (X)  
30 (X) 
30 (X) 
30 (X )  
30 (X) 
30 (X) 

?I1 (X )  

(21 
12) 
(2) 

X (2) 
34 ('1) 
34 ( 9 )  
34 (9) 
3'1 (0) 
34 (0) 
34 ('1) 
34 ('1) 
34 (9) 
34 ( 9 )  
34 (9) 
34 (9) 
34 (<J) 
3s (I il) 
3X ( I O )  
3 X ( I O )  
1 X  ( I O )  
3 X ( 1 0 )  
3x (IO) 
3X(lO) 
3X(IO) 
3 X ( l O )  
3 X ( l O )  
iX(l I1) 
i X ( l 0 )  

Headspace 
Volume 
(kL(kgal)) 

2960 (7x2) 

2x60 (75x1 
2361 ( 6 5 0 )  
2230 ( 5 x 9 )  
2x66 (757) 
2XXl (761) 
201X(533)  
2404 (651) 
2097 (554) 
271X(7lX) 
2x09 (742) 

311)4(X20) 

2241 (592) 
2'161 (7x3) 
2'104 (7x3) 
2540 (671) 
209X (7'12) 

2lh(57) 

204 (54) 

2358 (623) 

2x20 (745) 

220 ( 8 8 )  

212 ( 5 6 )  

202') (536) 
3036 (XO2) 
2 ~ 6 2  (756) 
224L1(5'14 1 
2362 (624) 
2551 (674) 

2il55 (543) 
240X (h6O) 
l 9 3 l  (510) 
I W 5  (527) 
3201, (X47) 
2'156 (7x1 1 
2502 (661 1 
31 34 (X2X) 
2491 (65X) 
3301 (X72) 

45OX (I 191) 
4573 (12OX) 
3'156 (1045) 
4h07(1233) 

2271 (000) 

4440 (I 173) 
4493 (I I X7) 
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___ . .~ 

Tank 

Z i X K E  
!31-SX-l I 4  

!?lI-SX-II5 
24l- ' l ' - l~ll  
2-1 I -'I.- I02 
241-'1-1113 
24I-'I'-104 
2~11-'1'-105 
2.1 I -'I.- Ill0 
241-'l-107 
24 I - ' l ' - l O X  
24 I -'l'-l I10 
2 4 L ' L I  I O  
24 l - ' l - l  I I 
24 I -'I,- I I 2  
23 I -'l-20 I 
24 I -'1'-202 
2'1 I -'1'-203 
2.1 I -'1'-204 
:3 I - I'X- I I1 I 
'3 I-'I'X- Iili 
.I I-'IX- IO' 
:4 I - ' lX- I113 
4 I-'1'X-lilS 
4 I - ' I 'X- IO~ 
'41 -'l'X-I oi 
4 I -'I'X-l O F  
,4 I -'I'X-liY; 
'(1 I JX- I I(. 
41-'I'X-I I I 
41-'lX-I12 
11- ' l 'X- l13 
~4l- ' I 'X- l  111 
1 I I I i 
-I I I I i 
l l - ' I ' X - l  l i  
4L'I'X-l I k  
. l l - ' IY - I I I l  
J I - ' lY- I02 
1 I JY- IO3 
4 I -'I'Y-I 114 
4 I -'I'Y-I (15 

3 I -'I Y-I lli 
24 I-11-I111 
2.1 1-11-102 
2.1 I-ll-ll11 

Table 3-1. l a n k  Waste, Total Tank, and Headspace Volumes (4 pages) 

Volume Volume 

I1 (I1 j 117(7l) 117(11) 
120f34) 
0 (0) 

242 (hl)  
0 (0) 
i l  (11) 

I1 (11) 
I1 ( 0 )  
0 ( I , )  

il iil) 
x7 (23) 

220 (iX) 
I1 ( 0 )  
il (0) 
I1 (0) 
I1  (0) 
11 (0) 
I1 ((1) 

I1 (0 j 
3X(IO) 

X21 (217) 
5IJ4 ( 157) 
14(1(77) 

2305 (600) 
12'JI (341) 

102 (27) 
4X5(12X) 

I1 (I1 j 
l6W (425) 
123X (327) 
2-157 (h41)) 
16o5 (424) 
20 Ill (53 I j 
2 I 50  (i0X) 
2131 (503) 
22611 (507) 
1007 (266) 
I73 (46) 
242 (64) 

11 (0) 
il (11) 

I 1  (11) 

11 (0) 
il (11) 

I IX1)(314) 
1677(443) 

5 %  (147) 
4 i ( l 2 )  

?2(1'1) 
X I  (23) 

1234 (326) 

140(17) 

371 ('JXj 
72 (10) 

055(173) 
7'J(21) 

(1 (11) 

1.165 (1x7) 
l h X X  (440) 
227 (00) 
IO6 (2X) 
79(21) 
132 (35) 

2XiI(74) 
0 (0) 
11 (0) 

X7(23) 
0 (11) 

I1 (11 j 
311 (X) 
23 ( 6 )  

1454 (3x4) 
I ,til (37) 
IO3 (43) 

11 (0) 
0'13(IXi) 

15i41 
0 (0) 

257 (6X) 
I I l l  (29) 
129 (34) 

0 (11) 

6 I 3  ( 162) 
IO3 (33 )  

7'1(21) 
x3 (22) 
163(43) 
45(12) 

144 (3X) 

27.3 (72) 

X74 (23 I ) 

0 x 5  (1x1 1 
,15(12) 

3x0 ( I 0 2 )  
121 (32) 
102 (27) 

1234 ( 3 2 0 )  
371 (<JX) 

7'J(21) 
6 5 5  (173) 
IO7 (44) 
2211 ( 5 8 )  

1.105 (3x7) 
lhXX (446) 
254 (67) 
I I O  ( 2 I J )  

7'1(21) 
132 ( 3 5 )  
141 ( 3 X j  
32'1 (X7) 

5'14 ( 157) 
X2I 1217) 

246 (h5) 
2305 (000) 
12'JI (331) 

130 ( 7 0 )  

507 ( I34 j 
1454 (3x4) 
17-19 ( 4 2 )  
1 ~ l i l 1  (370) 
2457 (04'1) 
22')8 (607) 

2150 (56s) 
23x9 (03 I 1 

I I16 (3l10) 

242 (04) 
0 I 3 ( 162) 
I 7 1  ( I O )  

s73 (231) 
70(21) 
95 (25) 

r-lzo(375) 

2025 ( 5 3 5 )  

2370 (020) 

4.17 (I I X) 

1772 (46Xj 

7 

Volume Deviation 

49112 (1295) 3X ( IO) 
4002(l295j 
4'Jl12 (1205) 
121.1 (X40) 
32 I4  (X491 
3214(X411) 
32 13 (X4S) 
3214 (X49) 
3214(X4'J) 
3214iX49) 
3214(X4'1) 
3214(X4'J) 
32 14 (X.19) 

1214 (X40) 
32 I 4  (X49 J 

223 (51)) 
223 ( S S )  
223 (59) 
223 (5')) 

7'167 (ICISX) 
3'167 (104X) 
3907 (104X) 

3'167 (104X) 
3iJ07 (1114X) 

3067 ( I i l4X)  
3'Jh7 (104Xj 

3(J67 (104X) 
3967 (104X) 

3'167 (104X) 
3907 ( I O I X )  

3'167 ( I O ~ l X )  
7'167 ( I M X )  

3'J07 (104X) 
3967 ( I114X) 
3')h7 ( l c r l x j  
3IJ07 (IO4X) 
3067 i 1114~) 

1'175 (Il lso) 
3'175 i ll150) 

3'J75 (10511) 

1075 (105l1) 
1'J75 (lO50) 
3975 (li1511) 
12 I 4  (X4IJ j 
32 14 (X49) 
3214(X4'J) 

3X(lO) 
3 X ( l ( I )  

30 (X) 
10 ( X )  

311 ( X )  

311 (X) 
30 (X )  
30 ( 8 )  
311 (X) 
30 ( X )  
30 ( X j  
30 (X) 
311 (X) 
30 (X )  

x (2) 
X (21 
x (21 
x (2) 

3X(IO) 
3 X  ( I O )  
3x ( I O )  

3X(lO) 
3X(IO) 
3X(IIl) 
3x ( IO)  
3 X ( I I I )  

i X ( l 0 )  
i X ( I ( 1 )  

3x ( IO) 
3 X ( I O j  
3 x  (Ill) 
3 x  ( I O )  
3 X ( 1 0 )  
3 X ( l O )  

14 (9) 
34 ('lj 

34 (") 
33 ( 9 )  
30 (X )  

30 (X) 
30 (X )  

3X(lO) 

3 X ( I I l )  

34 ( ' J )  

34 ( (1) 

Headspace 
Volume 
(kLfkgal)l 

4785 (1264) 
4217 ( I  114) 
.lX57(12X3) 
2X2X (747) 

31 12 (X22) 
I ' I X ~ I  (521) 

3134 (X2X) 
2519 (676) 
3047 (XO5) 

30'13 (X 17) 

2843 (751) 

2994 (7'JI) 
I740 (462) 
I526 (403) 
2cJh0 (7x2 J 

144 (3X) 
1)I (24) 
70(21) 

363X (061) 

I 1 4  (30) 

3146 (X31)  
3373(X41) 
3721 (9x3) 

2676 (707) 

1400 (914) 

I062 (439) 

3x31 (11112) 

25 14 (664) 
22 I X (5x6) 
2507 (67X) 
I 5  IO (300)  
IO69 (44 I j 
1942(513) 
lXl7(4xo) 
157'1(417j 
I597 (422) 

3528 (932) 
3732 ([JXO) 
3361 ( X X X )  
3x01 (1~101)  
31 I10 ( X I  'I) 

3x05 ( I  112'1) 
31 1'1 (X24j 
17'J4 (474) 
1442 (3x1 j 

2x3 I (74X) 
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.. 
Supernatant 

Layer 
Tank Volume 

(!!$gal)) 

Table 3-1. Tank Waste, Total Tank, and Headspace Volumes (4 pages) 
Saltcake 

Layer 
Volume 
(kL(kgall) 

Volume Volume 

241-11-105 
2 4  I-11-1 Oh 
24 I-11-107 
2.1 I - I J -  I (IS 
241-11-10') 
24 1 - 1  1-1 I O  
241-11.1 I I 
241-11-1 I2 

2-1 1-11-2(12 
241-ll-203 
241-11-21i4 

24- I I -201 1 

IOUBLE- 
2.1 I-AN-I01 
24 I -AN-I02 
2, l l -AN-l( i3  
24l-AN-l(i4 
24I-AN-I(15 
24-AN- I lK  
ZJl-AN-I( l7 
2 1  I -AI'-I  I1 I 
21 I -Al'-102 
2.1 I -AI'- I I13 

24 I -AI>-I 0.1 
24-Al'-IO5 
24 I -Al'-lUO 
24 I -AI'- I07 
2SI-AI'-IOX 
24 I -AW- I I1 I 
1.4 I -AW-I 02 
2 4  I-AW-I03 
2.11-AW-IO4 
24 I-AW-I I15 
2-1 I -AW- I ( I 0  
24 I -AY- I l i  I 
2.1 I -AY-I I12 
24l-A/,-IlIl 
241-A%-1(12 
2-1 I-SY-I li I 
24 I-SY-I02 
24 I -SY-I(iI 

~ ~ _ _ _ _  

1321 (34')) 
7'JL1(211) 
1303 (36(1) 
1571 (4 15) 
I 5 5 6  (41 1 )  

I1 (0) 
l117(301) 

0 (0 j 
(I ( l i )  

I1 ( 0 )  
l i  (0) 
0 ( ( I )  ~- 

IELL TANKS 
4x1 (127) 125 ( 3 1 )  
3 h X  (')71 ) 
211.14 ( 5 4 X i  
22x11 (603) 
24 I I (037) 

X ?  (22) 
71i17i7'17) 
1221 (1115)  
I I74 (l(1'12) 
11175 (2x4) 

'JI (24) 
2559 (070) 
3 i 2  ( 9 3 )  

I3117 (369) 
31Ii4(X20) 

I 5  I (40) 

0 I 1 ( 162) 
3 3 0 1  (XXX) 
5f,4 i l4'1) 
'J27 (245) 
I74 ( Ih j  

1556 ( I 1  I )  
3021 (7") 
7111 (X27) 
2 2 ~  IWI) 
ISX4(524) 
l.I.10 13x21 

36'15 ('176) 

337(X'J) 
I552(41Oj 

1x5 I (4X')) 
fA(17) 

935 (247) 
0 (0) 
I1 ( I , )  
( 1  ( ( I )  
l i  (ii) 

337 ( X O )  
(1 (11) 

l i  ( I i )  
I1 ( 0 )  

I I S X  (300) 
151 (40) 
178 (47) 

x74 (23 I )  
( i  (11) 

XI13 (22Xj  
( i  ( ( I )  
11 ( ( i )  
I1 ( 0 )  
( i  ((1) 

2214(5XS) 
( i  ( 0 )  

I770 (362) 

I700 [.l40) 

121 (12) 
I1 (0) 

5 7 ( l 5 )  
I lO(2'1) 
I 3 2 ( 3 5 )  

7114 [I X6)  
9x (20) 
170(45) 

IS  (1) 
l5(J) 

x (2) 
x (2) 

l i  ( 0 )  
l i  (11) 

I1 (11) 
l i  (0) 
(1 ((1) 

li (I1 j 
li (0) 
l i  ( 0 )  
l i  ( I , )  

11 ( 0 )  
l i  (01 
( i  (11) 

I1 (11) 

( i  (0) 
( i  ( 0 )  
l i  (11) 

I I30 (311 I )  
l i  (0) 

I I iOl i  (2x0) 
li  (0) 

409 [ I  I i X )  
7" (2 I I j 

3'14 (1114) 
I1 ( 0 )  

333 (XX)  
li (0) 

4 ( 1 i  

178 (47) 

15x2 (41x1 
XS6 (226) 
1544 (4OX)  
1772 (40s) 
17011 (465) 
7(i4 (I XO) 
1245 (329) 

1x5 (411) 
I'J ( 5 )  
I"(5) 
I I ( 3 )  
I I ( 3 )  

ol io  [ loo) 
4013 (IO60) 
3626 ('1SX) 
30x0 (1053) 
4202 (I 126) 

1.18 (3')) 

3221(1115) 
3952 (l(144) 

4114 (Ili92) 
1079 (2x5) 

9 I (24) 
2X'JO (705) 

152 (93) 
36')s ('170) 
13'17 ( 3 W )  

4202 ( I  126) 
303 (XU) 

I'J31 ( 5 1 0 )  
4210 [ I  I 19) 

I624 (42') j 
17'1 I (473 j 
iX3(154)  

2355 ( 0 2 2 )  
3l'Jcl (845) 
3524 (031) 

4501 ( I IX ' J , )  
2317(612) 
2x10 (734) 

Standard 

3214 (849) 10 (X) 
3214(X49) 
32 14 (X4'1) 

32 I4 (5'31)) 
3214(X4<1) 
1214 (849) 
3214 (X4'l) 
3214 (X.?')) 
223 (59) 
223 ( 5 9 )  
223 (59) 
223 (5'1) 

5326 (1407) 

3214 (849) 

5326 (1407) 
5320 [ 1407) 
5720 (14117) 
5326 (l407) 
5320 (14117) 
5326 (1407) 
5320 (141i7) 
5320 (1407) 

5326 (1,1117) 

5326 (1407) 

5120 (1407) 

5326(l4117) 

5320 (14117) 
5326 (14117) 
5326 (1407) 
5320 (1407) 
5326 (1407) 
5326 (1407) 
5 3 2 6  (1407) 
5320 (1417) 
5320 (1407) 
5.720 (14(17) 
5326 (141i7) 
5320 (1407) 
5326 (14117) 
5326 (1417) 
5320 (1407) 

3(1 (X )  

311 (X )  
30 (X )  
3 0  (5')  
31) (X )  
30 ( X )  
30 (X )  

30 (X) 
(2) 

x (21 
8 (2) 
X (2) -. 

__ 
4 2 ( l l )  
42(11) 
42 (11)  
42 (I I j 
42 ( I  I )  
42(11) 
4 2 ( 1 l )  
4 2 ( l l )  
42(11) 
42(11) 
42(11) 
42(11) 
42(11) 
JZ( I I j  
42 (I I) 
42(11) 
'I2 ( I  I) 
42(11) 
1 2 ( 1 l )  
42(11) 
42 (I I )  

4 2 ( 1 l )  
42 ( I  I )  
4 2 ( l l j  
42(11)  
'12(1l) 
42(11) 

42(11) 

Headspace 
Volume 
WWii 

2752 (727) 
l h32(43 l )  
235X (623) 

1442(3SI) 
1454 (384) 
251(1(663) 
1'16% (520) 
3025' (soo) 
204 (54) 
204 (54) 
212(50)  
2 12 ( 5 0 )  

161>1J (44 I j 

- 

47211 [ 1247) 
l314(347) 

I3411 (354) 
I700 (34'1) 

I 1104 (2X I)  
5 17x (I 368) 
1374 (363) 
I IO5 (292) 
11'12 (315) 

4247 ( I 122) 
5235 (13x3) 
2431) (642) 
4')74(1314) 
l632(431) 

IO64 (281) 

33'16 (897) 
10'10 (2x8) 

3530 (934) 
4743 (1253) 
2072 (7x5) 

I XI12 (470) 
s25 (2 lX)  

3OOY (7<J5 ) 
2 i 1 0  (6b3) 

3'12'J ( IO3X)  

5021 ( I  327) 

3702 (97X) 

2127 (562)  

.~ 

8 
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Table 3-2. Tank Waste Classification (2pages) 
~ 

Waste TankbD. 1 Class 

24 I -A- 102 
241-A-107 
24 I -A-I( I4 
24 I-A-I05 
24l-A-lIlC 

24 1 -AN- I O  1 
24 I-AN-I02 
2 1  I-AN-IO7 
24 I-AN-IO1 
24 I-AN-IOi 
24 I -AN-IM 
24 I-AN-107 
24 I -AI'-IO I 
241-AP-1(12 
211-AI'-I(l3 
241-AP-I04 
24 I-AI'-IOi 
241 -Af'-IO6 
24 I -AP- 107 
24 I -AP- I O X  
241-AW-IO1 
24 I -AW- 102 
24 I-AW-IW 
211-AW-Ill1 
24 I -AW- 105 
211-AW-100 
24 1 -AX- 10 I 
241 -AX-lll2 
24 I -AX- I 0 7  
241-AX-I04 
24 I-AY-IC I 
24 I -AY- I02 
24 I-A7-101 
241 -AL-I02 
241-B-IOI 
24 I -B- I02 
24 I -B- I O 7  
24 I -13-IOJ 
211-H-105 
241-B-IO6 
21  1-13-IO7 
241-D-1I18 

MIX-NL 
SL-NL 
SI.-NL 
SL-NI. 
S L N L  
SL-I .IQ 

SCISS-LIQ 
sc/ss-l,rcl 
SUSS-LIO 
SCISS-LIQ 
SCISS-NI., 
SCISS-LIQ 

LIQ 
1,IQ 
LIQ 
LIQ 

SCISS-I.IQ 
LIQ 
ISQ 
1.Q 

sc/ss-l.rQ 
SCISS-Nl. 

SL-LIQ 
SI.-LIQ 
SL-LIQ 

SCISS-LIQ 
SUSS-NL 
SCISS-NI. 
SCISS-NL 

SL-NI. 
SL-NL 
SI.-LIQ 
SL-1SQ 
SL-LIQ 

SUSS-NL 
SCISS-NI. 
SCISS-NI, 

SL-NI. 
SCISS-NL 

SL-NI. 
MI X-N L, 
MIX-Nl~. 

Waste rank 1.D. Class 
.__-.L 

!4I-BX-I I O  MIX-NI. 
!4l-BX-l I I SCISS-NL 
!4l-BX-l 12 SL-NI. 
!-I I-13Y-IOI SCISS-NL 
!4I-BY-102 SCISS-NI, 
!4I-BY-I0~3 SC/SS-NL 
!1 I-BY-IO4 MIX-NL 
L4l-BY-lOi SCISS-NL 
!4I-BY-l06 SCISS-NL 
!4I-BY-l07 SCISS-NL 
!4I-BY-IOX MIX-NL 
!JI-RY-IOL) SCISS-NL 
!4I-BY-I IO SUSS-NL 
!41-AY-I I I SCISS-NI. 
!4l-UY-l12 SCISS-NL 
24 I-C-IO1 SL-NL 
24 I-C-102 SI,-NL. 
24 I-C-lO3 SL-NI. 
24 I -C-lll4 SL-NI. 
24 I -C-I05 SL-NI. 
2 1  I -c- IM SL-Nl. 
24 I -C- 107 SL-NI. 
241-C-lox SL-NL 
21  I -C- 10') SL-NL. 
241-c-I I O  SL-NL 
21  I-c-l I I SL-NI. 
211-C-I 12 SL-NL 
2 1  I-C-201 SI.-NL 
241-C-202 SL-NI. 
24 I -C-203 S L N L  
2 1  I -c-204 SL-NI. 
24 I -S- I O  I MIX-NI. 
241-S-102 SCISS-NL 
24 I-S- 103 SCISS-NL 
24 I -S-I04 SL-NL 
211-S-105 SC/SS-NL 
24I-S- lM SCISS-NL 
211-S-107 SL-NI. 
211-S-IOX SCISS-NL 
241-S-IO'~ SCISS-NL 
241-S-I 10 MIX-NL 

241-S-I 12 SC/SS-NL 
241-s-I I I SCISS-LlQ 

7 

Waste rank I.D. 1 Class 

241-'1'-101 MIX-NL 

241-'1'-103 SL-NL 
2-11-I-104 SI.-NL 
241-T-IO5 SL-NL 
24l-T-IO6 SL-NL 
241-'1'-107 SL-NI. 
241-T-IOX MIX-NL 
24l- ' l ' - l l l '~ SCISS-NI. 
241-1'-1 I O  SL-NL 
241-T-I I I SL-NI. 
241-T-112 SL-NL 

24 I-T-202 SL-NL 

2 1  I-T-201 SL-NL 
!.ll-'I'X-IOl SLNI. 
!4I-I'X-I02 SCISS-NL 
!4I-TX-103 SC/SS-NL 
!4 l~ I 'X- l04  MIX-NL 
!41-TX-l05 SCISS-NL 
!4l-'I'X-lll6 SCISS-NL 
!4I-TX-l07 SCISS-NL 
!I I-TX-IOX SCISS-NI. 
!4I-IX-IOL) SI.-NL 
!JI-TX-I I l l  SCISS-NL 
!.II-TX-III SCISS-NL 
!4I-TX-I 12 SC/SS-NL 
!41-TX-I 17  MIX-NI. 
!II-TX-I I4 SCISS-NL 
!4I-I'X-I15 SCISS-NL 
!4 I -7.X- I I6 SCISS-NL 
!4I-TX-I 17 SCISS-NI. 
!JI-TX-IIX SCISS-NL 
141 -TY-ll)l MIX-NL 
!11-TY-102 SCISS-NI. 
!4 I -TY-103 SL-NL 
!4I-TY-104 SL-NL 
!41-TY-105 SL-NL 
!4I-TY-IOO SL-NL 
241-11-101 SL-NI., 
241-11-102 S C / S S - N L  

241 - T - I I I ~  SLNL 

2 1  I -T-~II I SL-NL 

241.7-203 SI,-NL 

9 
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Table 3-2. Tank Waste Classification (2pages) 

Waste Tank1.D. 1 
24 l-B-l(l9 MIX-NL 
241-8-1 IO SL-NI. 
241-B-I11 SL-NL 
24 I-B-I 12 SI>-NL 
24 I-R-20 I SL-NI, 
24 I -B-202 SI.-NL 
24 1-8-201 SL-NL 
24 I -B-204 SL-Nl. 

2 1  I -nx-i ( I  I SL-NI, 
24 I -OX- 102 SL-NL 
24 I -BX-l03 SL-NL 
21  I -EX- 104 SL-NI. 
241-EX-105 SL-NL 
2-1 I-nx-lor, SL-NI. 
211-HX-107 SL-NL 
24 I-BX-IOX SL.-NL 
21  I-RX- 101) SL-NL ~. .- __ __ -~  

Waste Tank I.D. 1 Crass 
-__L 
211-SX-I01 SCISS-NL 
241-SX-I02 SC/SS-LIQ 
211-SX-101 SCISS-NL 
241-SX-104 K I S S - N L  
2JI-SX-IO5 SCISS-NL 
211-SX-101, SCISS-NL 
241-SX-107 SI.-NL 
241-SX-IO8 SL-NL 
241 -SX-I 09 SC/SS-NL 
241-SX-I IO SL-NL 
241-SX-I I I SI.-NL 
241-SX-I 12 SL-NL 
2-11-SX-I13 SL-NL 
211-SX-I 14 SL-NI 
241-SX-I l i  SL-NL 
211-SY-IO1 SCWS-LlQ 
241-SY-102 SL-LIQ _.______ 

Waste Tank I.D. 1 
241-u-103 ' SC/SS-K 
24 I-U-104 MIX-NL 
241-U-I05 SCISS-NL 
24 I -lJ-IOh SC/SS-NL 
241-U-107 SCISS-NL 
211-11-108 SUSS-NL 
241-U-IO'I SC/SS-NL 
241-U-I I O  SL-NL 
241-IJ-I I I SUSS-NL 
24141-1 12 SL-NL 
241-U-201 SL-NL 
241-U-202 SL-NL 
241-U-201 SL-NL 
211-11-204 SI.-NL 

I O  
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4.0 Recommendations 

As waste transfers and waste disposal progress, it will be necessary to update this information. For a 
number of SSTs, the surface is very uneven. In addition as time passes, liquids are transferred and 
the wastes continue to slump and compress. Due to difficulty in determining the volumes of the 
tanks, it is important for tank farms process engineering to have a well-documented and authoritative 
inventory of tank volumes. The update of the mass- and volume-based inventories is necessary until 
the material is remediated. 
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6.0 Checklist For Independent Review 
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CHECKLIST FOR INDEPENDENT REVIEW 

Yes No  N/A 
* [ I  [ I  Previous reviews complete and cover analysis, up to scope of the review, 

with no gaps 
Problem coinpletciy defined 
Necessary assumptions explicitly stated and supponed. 
Computer codes and data files documented 
Data used in calculations explicitly stated in document. 
Data checked for consistency with original source information as 
applicable. 
Mathematical derivations checked including dimensional consistency of 
results. 
Models appropriate and used within range of validity or use outside 
range of established validity justified 
Hand calculations checked for errors, Spreadsheet resulls shorrld be 
treated exactly ihe same as hnnd calczilnfions. 
Softwarelcode input correct and consistent with analysis documentation. 
Software/Code output consistent with input and with results reported in 
analy sis/documentation. 
Limits/criteria/guideIines applied to analysis results are appropriate and 
referenced. Limits/criteridguidelines checked against references. 
Safety margins consistent with good engineering practices. 
Conclusions consistent with analytical results and applicable limits. 
Results and conclusions address a11 points required i n  the problem 
statemeni. 
Format consistent with appropriate standards 
Review caiculations, comments, and/or notes attached 
Document approved. f 

J A M E S  tJ. br . l  &kt&H 
Reviewer (Printed Name and Signature) u 
* Any calculation, comments or notes generated as part of this review should be signed, dated, 
and attached to the checklist Such material should be labeled and recorded in such a manner as 
to be intelligible t o  a technically qualified third party 

A 5+L7pte >e+ 06 ~ ~ Z c v [ s t l - n r  - w a s  C h ~ ~ k d , .  
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