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Waste Tank Summary Report

B. M. Hanlon

ABSTRACT

(i) This report is the official inventory for radioactive waste stored in underground tanks in
the 200 Areas at the Hanford Site. Data that depict the status of stored radioactive
waste and tank vessel integrity are contained within the report. This report provides
data on each of the existing 177 large underground waste storage tanks and 63 smaller
miscellaneous underground storage tanks and special surveillance facilities, and
supplemental information regarding tank surveillance anomalies and ongoing
investigations. This report is intended to meet the requirement of U. S. Department of
Energy-Richland Operations Office Order 435.1 (DOE-RL, July 1999, Radioactive
Waste Management, U. §. Department of Energy-Richland Operations Olffice, Richland,
Washington) requiring the reporting of waste inventories and space utilization for

Hanford Tank Farm tanks.
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Waste Tank Summary Report
For Month Ending January 31, 2001

Note: Changes from the previous month are in bold print.

1L WASTE TANK STATUS

Category Quantity Date of Last Change

Double-Shell Tanks” 28 double-shell 10/86
Single-Shell Tanks 149 single-shell 1966
Assumed Leaker Tanks 67 singie-shell 07/93
28 double-shell 1986
Sound Tanks 82 single-shell 07/93
Interim Stabilized Tanks® 125 single-shell 09/00
Not Interim Stabilized” 24 single-shell 09/00
Intrusion Prevention Completed 108 single-shell 09/96
Controlled, Clean, and Stable’ 36 single-shell 09/96
Watch List Tanks® 19 single-shell 09/00°
6 double-shell 06/93

Total 25 tanks

*Of the 125 tanks classified as Interim Stabilized, 65 are listed as Assumed Leakers. (See Table G-1)

Y Six double-shell tanks are currently included on the Hydrogen Watch List and are thus prohibited from receiving waste in accordance
with "Safety Measures for Waste Tanks at Hanford Nuclear Reservation," Section 3137 of the National Defense Authorization Act for
Fiscal Year 1991, November 5, 1990, Public Law 101-510.

¢ Two of these tanks arc Assumed Leakers (BY-105, BY-106). (Sce Table F-1)

¥ See Appendix D for more information on Watch List Tanks.

® Dates for the Watch List tanks are "officially added to or removed from the Watch List” dates. Eighteen tanks were removed from the
Organic Watch List in December 1998; the last two tanks (C-102 and C-103) were removed from the Organic Watch List in August
2000. In December 1999, tank C-106 was removed from the High Heat Load Watch List. Only the Hydrogen Watch List remains.

The TY tank farm was officially declared Controlled, Clean, and Stable (CCS) in March 1996. The TX tank farm and BX tank farms
were declared CCS in September 1996.

IIL. WASTE TANK INVESTIGATIONS

This section includes all single- or double-shell tanks or catch tanks which are showing surface
level or interstitial liquid level (ILL) decreases, or drywell radiation level increases in excess of
established criteria.
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A, Assumed Leakers or Assumed Re-leakers: (See Appendix H for definition of "Re-leaker")

This section includes all single- or double-shell tanks or catch tanks for which an off-normal or
unusual occurrence report has been issued, or for which a waste tank investigation is in progress,
for assumed leaks or re-leaks. Tanks/catch tanks will remain on this list until either a}
completion of Interim Stabilization, b) the updated occurrence report indicates that the tank/catch
tank is not an assumed leaker, or c) the investigation is completed.

There are no formal leak investigations in progress. There are no tanks for which an off-normal
or unusual occurrence report has been issued for assumed leaks or re-leaks.

B. Tanks with increases indicating possible intrusions:

This section includes all single-shell tanks and related receiver tanks for which the surveillance
data show that the surface level or ILL has met or exceeded the increase criteria, or are still being
investigated.

Candidate Intrusion List: Increase criteria in the following tanks indicate possible intrusions.

Tank 241-B-202

Tank 241-BX-101
Tank 241-BX-103
Tank 241-BY-103

The surveillance data was last reviewed on the tanks listed as having probable liquid intrusions:
Memo 74B20-99-045, dated November 22, 1999,

Catch Tank 241-AX-152: The liquid level in this catch tank was steady around 66.75 inches
from the startup of Project W-030, "Tank Farm Ventilation System,” in March 1998 until late
August 1998. The level then began to decrease. The October 1998 reading of 65 inches is 1.75
inches below the summer average. This is an active catch tank, routinely pumped, and
deviations from baseline are not applicable per OSD-00031. The decrease represents a
significant change in trend and it is apparent that tank conditions changed around the end of
August 1998.

Resolution Status: Discrepancy Report #98-853 was issued on November 4, 1998. One
possible cause under investigation is a change in flow path, causing an increase in
evaporation. The tank was pumped down to 2.25 inches on November 13, 1998. Since
that time the level has decreased to 0.00 inches. The Discrepancy Report will remain
open until an engineering investigation is complete.

The discrepancy remained unresolved, and there was a renewed interest in this tank
because of its importance for deactivation of the 702A ventilation system to prepare it for
Decommissioning and Deactivation and for collection of drainage from AX-155. In the
absence of an agreement on a leak test, management requested a leak assessment. The
leak assessment team met April 20, 2000, to review the data. Observations inconsistent

10
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with a conclusion that the catch tank was leaking and scanty data prompted the leak
assessment team to defer a decision pending availability of additional data - primarily
tank temperature and a more sensitive level measuring device to shorten the necessary
leak test time. A Leak Test Recommendation was issued May 8, 2000. The leak test
involves adding water to the tank and measuring the level drop, to support tank integrity
assessment. The addition of AX-152 integrity pressure test water to AY-101 is being re-
evaluated because the actual volume of water to be added to the DST system is
considerably more than the volume originally evaluated. The increased volume is
necessary because of the siphon type pump in the catch tank. '

Leak assessment is currently being performed per Work Package 2E-00-193. Water was
added in August 2000 which raised the level to 10.75 inches. The level was 8.75 inches

on January 1, 2001.

Work Package 2E-00-194 is on the schedule to fill the catch tank to 80% capacity
(approximately 108 inches) and perform a 40-hour leak test.

Because the ENRAF will not be installed, Work Package ES-99-00133 has been revised
to allow flammable gas sampling through the existing manual tape.

IIi. SURVEILLANCE AND WASTE TANK STATUS HIGHLIGHTS

1. Single-Shell Tanks Saltwell Jet Pumping (See Table A-6 footnotes for further
information)

Tank 241-A-101 - Pumping began May 6, 2000. No pumping since August 2000; a total of 14.1
Kgallons has been pumped from this tank since start of pumping in May 2000.

Tank 241-AX-101 - Pumping began July 29, 2000. No pumping since August 2000; a total of
8.3 Kgallons has been pumped from this tank since start of pumping in July 2000.

Tank 241-58-102 - Pumping problems forced many shutdowns. The pump was replaced and
pumping resumed on February 19, 2000. Problems with the new pump forced a shutdown on
March 23, 2000. Pumping was interrupted in early June 2000; due to the flushing involved in
trying to return to pumping, June pumping resulted in a net addition to the tank. No pumping
since June 2000; a total of 56.8 Kgallons has been pumped from this tank since start of pumping
in March 1999.

Tank 241-S-106 - Pumping was discontinued on January 3, 2000, to allow the waste levels to
stabilize, so waste porosities and final waste volumes can then be calculated to determine
whether this tank meets Interim Stabilization criteria. As of January 31, 2001, waste levels had
not yet stabilized.

11
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Tank 241-S-109 - Pumping began September 23, 2000, In Januairy 2001, a total of 600 gallons
was pumped; a total of 145.2 Kgallons has been pumped from this tank (111.0 Kgallons
were pumped in 1979 [primary stabilization], and partial isolation in 1982).

Tank 241-SX-101 - Pumping began November 22, 2000. In December 2000, a total of 6.9
Kgallons was pumped; a total of 19.2 Kgallons has been pumped from this tank. The pump
failed on December 9, 2000. No pumping in January 2001.

Tank 241-SX-103 - Pumping began October 26, 2000. In January 2001, a total of 10.5
Kgallons was pumped; a total of 104.0 Kgallons has been pumped from this tank since start
of pumping in October 2000.

Tank 241-SX-105 - Pumping began August 8, 2000. In January 2001, a total 7.3 Kgallons
was pumped; a total of 149.3 Kgallons has been pumped since start of pumping in August
2000.

Tank 241-U-102 - Pumping began January 20, 2000. In January 2001, a total of 2.6 Kgallons
was pumped; a total of 74.0 Kgallons has been pumped from this tank since start of
pumping in January 2000.

Tank 241-U-105 - Pumping began December 10, 1999, and was discontinued July 13, 2000,
because of a pump failure. Waste levels are being allowed to stabilize, so waste porosities and
final waste volumes can then be calculated to determine whether this tank meets Interim
Stabilization criteria. As of January 31, 2001 waste levels had not yet stabilized.

Tank 241-U-106 - Pumping began August 24, 2000. In December 2000, a total of 0.7 Kgallons
was pumped; a total of 39.1 Kgallons has been pumped from this tank since start of pumping in
August 2000. Pumping rate has fallen below 0.05 GPM. The pump failed on December 29,000.
The tank is currently in observation mode to determine eligibility for interim stabilization.

Tank 241-U-109 - Pumping began March 11, 2000. In December 2000, a total of 0.6 Kgallons
was pumped; a total of 65.9 Kgallons has been pumped from this tank since start of pumping in
March 2000. Jet pump failure occurred on December 4, 2000. Attempts to restart the pump
have been unsuccessful. The tank is currently under observation mode to determine eligibility
for interim stabilization with major equipment failure.

2. Double-Shell Tank 241-SY-101 Waste Level Increase

The flammable gas safety issues were resolved, and Tank 241-SY-101 was officially
removed from the Hydrogen Watch List on January 11, 2001. This action completes the
resolution of the top safety problem in the DOE complex for over a decade. Itis expected
that SY-101 will be back in service this year, initially used to receive waste from ongoing
operations to remove the retrievable liquid from single-shell tanks.

12
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3. RP-CHG-TANKFARM-2001-0004, Occurrence Report, "Corrosion Observed in
DST Tank 241-AY-101 During Video Inspection of the Annulus Section," Off-
Normal Occurrence, Notification Date: January 31, 2001.

Corrosion of the primary and secondary liners of DST AY-101 was observed during video
inspections of the tank annulus region in 1999 and 2000. Follow-up video inspections that
were completed on January 29, 2001 show more extensive corrosion in localized regions of
the primary and secondary liners when viewed from the annulus region. There are no
visual or radiological indications of waste leakage from the tank.

An operational restriction has been imposed to limit the waste level in this tank to less than
80 inches until further evaluation can be performed. '

13
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APPENDIX A

MONTHLY SUMMARY




HNF-EP-0182, Rev, 154

syuBe] |jeys-e|qnop Jo} sjqeat|dde 1ou Ao siue jjeys-a|Buls oy Bulnewey pinbil eiqeuieig pue pinbi] |eriisielu) ejgeuelq (7)

*JIBBA BU) U| 1818] BOIAISS 0} UINIEJ [IM PUB | 0QZ AIBNUBT U 1SIT Yo1BAA UBBOIPAH 8] WIoL) peAowsl sBm || -AS
EOL-AS PUB "LOL-AS "LOL-MV ‘SOL-NV ‘¥OL-NV "E0L-NY '6158M Al808) 01 pemo|e AJJUDLIND 10U 151 YoIBM UeBoIpAH UO S3UEL j|8ys-8|qnop Xis sspnjou; (1)

Ly09¢

L68BET
0SLZ1L

908¥ ) 908¥y 08t Yeee (4414 {Z) ONINIVIZH dINDIN 319VNIvEa
E4 4 4 {2 erve Erve g810¢ Gevi (2} QINOIT TVILILSHILNI 318VYNIvHa
1901 1L 19011 0 190L 1L 5¢8 9£Z01 SHNVL NI 30vdS 318aVIIVAVY

T4 sviLE LY09E 6EYLT 809%1
goze 68902 LBBET t6LSL 9018 {spinby sepnou) exedlEg
1601 65011 0glzlL 8¥9S Z059 {spinbi| sepnjoul) 98pn|s

Sarios

s [jeys-ajgnog 4880

009 LS1S 6¥01 z€09 pesy
g€LE 0 ELE ELE 91 e158M poxoydioo-uoN X1dON
LLE Le 0 LLE At SpYoSNHL/XIHNd ad
rLSL vislL 0 viS1 vLS1 9158M pexe|duoo-uou 8njiQ NG
6191 8L9l l 6191 808 e158Mm poxedwon enjiq 2a
6801 6801 o) 6801 6801 s1sem eleydsoyd pelenussu0) e
183 4 LEYY 0 LEVY L91lE 8158M 8]EJUSDUOD Juexsldwos 99
£s21 521 0 LSEL £SL1 - e15em BuiBy MY
INVIVNEIdNS
TWVIOI SHNVI SINVI TVIODI Va4V ISIM V3"V 1I5V3
18d 1SS 00z 00¢
(suoyjeBy) SINNTOA FLSYM
g€ ¥Z [4} J1EVLS ANV 'NY3IT1D 'QITICHLINOD
801 £G GG 3137dNOD NOLLNIAIYD NOISNYLNI
R4 0t L WIHILNI WVILHVd
a3Lviosi
Gzl S9 09 Q3ZINgv1Ss WIHALNI
19 SE [4 HINVIT GINNSSY
oLl LS 65 aNNOoS
6L £8 99 AJIAYH3S 40 1NO
{1) 8z £0 S JDIAH3S NI
IVIOI V3BV 1S9 VIOV I5vd
00z 007
100T ‘1€ Arenuef
SNLVIS JNVL

AAVININ(S ATHINOW 'I-V H19V.L

A-2




HNF-EP-0182, Rev. 154

*JeBA BY] Ul 1B]E| BOAIBS 0] LINSL [IM PUB |00OZ AJBNUBT Ul 1S Y21BAA USBOJPAH @yl WOL) POAOWS) SBM {0L-AS
"(EOL PUB LOL-AS 'LOL-MV 'SO} 'POL ‘EOL-NV) S:8jsuBl] 9158m BUIAIBO0I AJUGLING 10U BB 1S YOIBM WBBOIPAH BY) UO SHUB) fleys-8|qnog XIS (1)

6 0 L 6 14 cl o
9 9 9 0 5 I 0
8l gi 8l 0 8 oi o
9l 0 Li S L 6 o
0 0 0 0 0 £ {1 €
Ll 0 6 9 ol 9 0
S 0 [4 ot I (4 0

14! 0 €l € L 6 0

ol 0 L 5 g L 0

Zl 4} Z1 0 g L 0

91 0 91 0 ol 9 0

0 0 0 0 0 Z [4

0 0 0 0 0 z [4

£ 0 £ 1 z z 0

0 0 0 0 0 9 {19

0 0 0 0 0 8 8

0 0 0 0 0 L () ¢

g 0 ¥ 4 € € 0
SINVI TVIS JIITIROD JIIVIOST IHYT!  TNNOS STISNVIT IISYM  SWEYd

ag3zimgvis  aNY Nv3IT1O NOUNIFATYE  WINILNI a3InnNssy JAIFOTFH OL MNVL
WIMILINI a3TI041INOD NOISNYINI IVILHY ] FIGVTVAY SHNVL
SYNVL d31V108|
100Z ‘1¢ Arenuef

AAVINNNIS dSA JINVL TV dTdV.L

A-3




‘(AL XL Xg) J1q¥IS pire wea) ‘PI[[0NU0Y) PAIR[IOP UG IARY YOIYM SULIE YUE] [[9YS-I[3UIS PUR ‘SuLre] JUeL, [[9qS-2[qno] Jof djqesnidde 10N = V/N

£8Y 599 96t 69 P’'S9¢€ £l 9c n
VIN V¥/N €4 0 6'6¢2 00 VIN Al
VIN VIN L6¢ 6 L'S0Z1 00 V/IN X1
891l 4] 74 81¢ 6¢ L'S¥T 00 00 1
VIN VIN VIN GL0¢C VIN VIN VIN AS
S6€ 89¢ YEE ¥El €199 L’E61 8/l XS

8L§ 969 0z9 9z L'S/01 £1c 9’0

HNF-EP-0182, Rev. 154

02 SLE 681 0'€0l
86+v 18S L8S 0 8°/951 0’0 00
VIN V/IN Lzl ¥z T°00T 0'0 V/N
£02Z LLe 79¢ Sl 00 0'0 00
VIN VIN VIN LSL) VIN V/N V/N
VIN VIN VIN 8% V/IN VIN V/IN
vy £8¥ 501 8.¢ €1z 00 00
VIN VIN VIN 68t¢ VIN V/N V/IN
VIN VIN VIN £6€S VIN VIN V/N
VIN VIN VIN LvLE VIN VIN V/N
z79 599 19t £05 9'v91 00 00
ONINIVATY DNINIVIWSY  DNINIVITH anon TIVT oI 8287 JIVGOI HINOW STHI
amnoil 1ss ainoil  TVILILSYILNI AINYVLYNYIINS a3dWnd TvL0L AL QIdNd  QIdwnd INVL

JIgvdNNd  JT1GVNIVHG TT1GYNIVYG FALLYTINWND
{SUOJ[eDS|) SOWNOA SISEA
100T ‘1 ¢ Aruref

SV YNV .L NI ONINIVINTY AINOI'T
FTEVINNd ANV SNLVLS AINOIT ‘@40 I HNIJNNG '€V IT4VL

A4




HNF-EP-0182, Rev. 154

oLle
6€9

1089
8¥8l
(474°]

809¢
£98¥

859l
LBEY
a8yl
veBl
LS1

62

Bb¥
2 4
68

8¥Ll
9.6

€E9C
oLl
+019
514 )
stv
189¢
699¢

E£E€9E
L0T
£689

(444
Zze
68

) 74
oy

11vs

LeS
6%5
L69
€0L1
¥4
£Z6
t8LL

8591
414
65T
Lz
L51
[4{:14
14
LLs

vLS

SL0T
vEL
9L

9zl

vz
st
LSLt
8y
BLE
68¥<C
£6ES
l¥ie
€05

~
~N

O 0O 00 00 O W

-

0 O 0O O O 0
00000 O

- 0 0O 0 0O O

€€

L€ LZ6
8¢
¥ie

o0 O ~M0 000 O0OC0CO0O

VIOIT VD IoUNTS| VIO 3550 YOON W NG

QO 0 -~ Q0 O 0O O

OOOOD;QOQQF

a

o 0 0 O

voci

0000 OO0

o v

o o

0 o

] o

o )

o) o

0 o

4] 0
6801 L6EL
4 aLLL
4] o
o o3

00 0 000

o 0 QO O

S8

BECE
6E€9

0189
Ligl
S65¢C
1473
6Z6p

v8LL
LBEY
417 4
6061
¥iel
vil
9Z8
86t
[4:14°]
68FS
6L¥1L

Ad
xg

ra
AY
XV
MY
Ei4
NV

TVIS ITIBVAA  WEVI

AVAY

wvioL

JANVL

JNNTOA SArios

100T ‘1€ Arenuef

oyeby) STNNTOA GINDIT ANVLVYNHYIINS

MWAVAINVL A9 AAVININNS AMOINTGANI vV 319V.L




HNF-EP-0182, Rev. 154

IeT 726 L1t L5 6a¥Z 8587 86€ SIVIOL SHNVL 1T13HS-379N00A 9
€8/Z0/z0 |66/0E/90 | 09 6€T 1] ] 005 Lot 6L L'89Z UADHS ANNOS 4SS0  90L-MV
66/0€/90 | 0 0 8¢t 552 A €L LTy €99, HADHO  ANNOS Gd  SOL-MV
€8/20/C0 |66/08/90 { 8G (£:4 0 o o1 I8 91t 6FiL  HADHQ  aNNOS NQ  ¥OL-MY
66/0€/90 | Z1L iy 12 91€ 128 z€9 B80S L'P8L  HADHO  QNNOS d E0L-MV
€8/20/Z0 {10/18/10 | 8 ot 1] 0 oc8 iz 998 6VLE 0dA3 annos Nd  ZOL-MV
88/L1/€0 |00/ LE/0L | ¥B SLE o 0 LSL ¥l ozl §'60F 1HMO ONNOS 4SSQ  LOL-MV
SNIVIS WHVAINVL MV
14 68 3} 0 £6ES 8p9e IB8¥S  SIVLOL SXNVL 173HS-318n0a 8
ga/el/ol | o 0 0 o 8t ZoLL s8¢ 86l HADHG  QNNOS NQ  B80l-dV
sg/er/ol | o o 4] 0 ¥6 9b0lL V6 THE  HADHA  ONNOS 20  L0l-d¥
g8/Et/ol | o [y] 1] 0 z29 819 zT9 92 YADHO  AQNNOS 299 S0Ld¥
S6/LZTI60 66/0€/90 | 72 68 [¢] 0- S0l 9 ¥eLl PZLF  LHMD  ONNOS 4SS S01-dV
gg/EL/oOL | O 0 1] 0 60l e 6011 €'E0F HADHO  ONNOS 30 YOL-dv
96/1E/50 | O 0 1] 0 zaz 858 z8z SZOL  HAOMQ  ONNOS 20 €0l-dV
68/LiiLo | o 0 0 4] 6801 15 8801 0°96E HADHO  ONNOS dd 2014V
68/10/50 | O 4] 0 0 yLLL 92 it 1'SOF  HADHQ  QONNOS d48Sd LOidV
SNIVIS WAVd ANYL dv
9EY avil 0 0 LPLE L6¥C 68v5 SIVIOL SHNVL T13HS-319n00 £
88/10/60 |66/08/90 | Z9 e (1] 0 €64 ool crol THLE  1HMD  GNNOS 00 LOL-NV
66/0€/90 | ¥ Fx 0 0 1z ¢oll  ge ‘gL 1HMO  AONNOS 23 90NV
88/9z/10 [66/0€/90 | ZTL 68t 0 o 6E9 zl 8zlil TOLF LHMD ONNOS 4SS0  SOL-NV
e8/61/80 [66/0€/90 | ZTLL 6t 0 0 €00 28 7901 §'Z8E 1HMD dNNOS 4SSQ POL-NY
L8/6T/0L |66/0£/00 | ¥IL LSt o 0 66¥ w8t 056 9LPE  LHMD ONNOS SSC  EOL-NV
66/oc/90 | zz 68 4] o 796 68 1501 TZBE 1HMD  aNNOS 23 ZOL-NY
66/oe/90 | o 4] 4] 0 ¥Zz 916 44 G'L8  HADMO  UNNOS NG LOL-NV
SNILVLIS WAVAMNVIL N¥
SIONVHO| O3dIA 0LOHd | ALVadn e b) (1=0y) (1=D) {0} {rBy) (=B}  (eB% SIHONI IS SNLVIS LV NNV
3SIHL| MNVL-NI  JNVL-N | INNTOA | (Ausawod (pinby {Aysosod  (mnby | ainon 18] ALSYM  JLSVYM JINVL  SNvL  JISVM
$odf  1sw 18v1 sQios %GZ} sepnjoul) %g4)  sepnpull | INVIYN | 3OWdS VL0l ANTI
31ON1CO4 anormT  DIVILIVS  GINDIN 39ans | H3dNS | IVAY “YAIND3
33as DIVOLIVS 39ams
S0IANSOLOHd INNIOA SAT0S SMLVLS MNVL
1007 ‘1 ¢ Arenue(

SIANV.L TTHHS-3T1410d - INVL A9 SNLV.LS ANV AdOLNIANI '6-V F19V.L




HNF-EP-0182, Rev. 154

‘yuel sy} Ul BBpPNIS oU 8t MRy ]

‘swp) 19yl BUUNP PeSN 1RULICL MU B PUR SUORRINDIRI-84 03 BNp "oBphis |10} S8 UMoysS AJueyelsill SEM O)EI)ESs |B)0] oYl ‘000Z 15NDNY MUYl 000Z YOIEW wol) - EOL-AS ()

'SUCIIOLISES B88Y] O UCNROO||R Jo) seiqRl J Xipueddy 968 - ‘90uds pejoisal SpN|ou| sewN|on eards AqepeAy (L)

o189 [v10L = (pnby sepajouy) exoRes + (pinby sepnjouy eBpHig + s1ewedng 310N

1203 086 | +'9SE) 1B 000086 188 BUIdY) Zv "AV
B O¥L'L SPLY) B O00'OFL’'L  AS ‘MY dV ‘NV

[sAnRAIRSUOD 1501N) SULIR QU]
WRNIOQ Sl U pas) suoReinoe) dg ejqeiesy

Buipuncs Jendwod Jo Ynee Ayl we seoudleip @By | -/+ ejopN
£08 80Z€ 961 1601 LEESL 190L1 9ETOT IVLOL GNVHD
ElL 6+ L LL GL0T qZ8 9652 SIviol SANVL T1IHS-T18N00 £
{e) SB8/10/01 |66/0E/90 | Z6 a9t o o 9iE 86¢€ [4]3 9697 LHMIO GNNOS 30  EOL-AS
18/62/v0 |66/0€/90 | O 4] LE %3 Lia :i-14 f4: ] £°0Z€ UADHA QJNNOS 2Q  IOL-AS
68/TL/P0 |66/0E/90 | LE €8 0 [+] 888 691 1.6 I'€SE IHMD JNNOS 20 0I-AS

SI1LVIS WAVA JINVL AS
0 [4] ¥Z FA:13 £SL1 £9 ¥i61 51viol SANVL T13HS-3718N00 2
¥a/9Z/0L §66/0E/90 | O [+] o1 501 cee 4] LE6 979 WAOUWA ANNOS My ZoL-Zv
€8/a1/80 nmm_.on_._oo 0 0 8 F4:3 598 E9 LLB SEEE LHMO JaNNOS MY LOV-ZY

SILVIS WAVAJNVL ZV
[4] ] had 62 404 o811 PLL §IV10L SNV T13HS-19N0a ¢
18/82/%0 |OO/LEOL | O ] 8 81 L6E S0V SLS 1’607 HADHAQ ANNOS NG ZOL-AV
28/8Z/Z\ |66/0E/00 | O 0 1) 801 1] 18L 661 L dAJHA ONNOS 20 0L-AVY

SALVIS WAVA MNYL AV
SIONVHI{ 03dIA Q10Hd } ALVadN {1=B) et} L) {i=t fie) (=B} 1eB))  SIHONE  IsSn SNLVLS 1VA ANVL

JSIHL} JNVL-NM  MNVLNI | INNTOA | (Ausosod {pnby  (Auscsod  (pmby | ainonn | () ALSYM  LSVM JINVL  JINVL  USYMm
HOJ| 1SV 1sv1 Sanos %SZ) sapnioul) %GL)  sepmou | INVIVN} 30Vvds V10l ANTT
A1ONLOOd aANDIT - AVOLTIVYS dINDIT 39ANTS | H34NS | TIVAY -¥AINDI
338 PAYILAVS J9aMs
SOIAIA/SOLOHI SNLVLS JNVL
100Z ‘1€ Arenuef

SIANV.L TTHHS-HT4N0A - ANV.L A4 S[LLV.LS ANV AYOLNHANI '$-V dTdVL

A-7




HNF-EP-0182, Rev. 154

€89 1zL  |eoe LT 00 00 9t 51 6061 SIVLOL SANVL T13HS-T1ONIS 91
£8/TTi0V |vB/1EiS0 | o 6% L 9 00 o0 ] i 05 difSi HYTOWSY  XTdON  +0Z-8
99/EL/i1 |¥B/1E/S0 | O 05 4 9 o0 00 g t L] difS W aASY  X1dON €029

56/51/90 S8/6Z/80 |SB/IE/SO [0 I 0 4 00 00 ¥ 0 x4 difsl GNNOS  X14ON 2024
S6/€T/90 98/TL/Ls |zamzro o 8z L § 00 00 t 1 (T4 difSl HXTAWSY  XT1d4ON 10T
G8/6Z/50 |S8/1E/S0 |0 ot € L 00 0'0 ¥ € £€ difSl "NV AWSY  XdON 2118
G8/9Z/90 |sB/8zie0 | O 9ET 67 ¥ 00 00 €2 1 LET difSl N OASY XMdON  LiLLg
88/L1/€0 |se/szizo | o St 0T 74 00 00 x4 1 e difSI W1 OWSY XIdON  oLl-g
S8/Z0/0 |66/0£/00 | +9 €9 il iz 00 00 1z 4] LT difsi aNNOS  XWdON 6019
s8/oL/s0 |seloeio0 | 1p €5 EL Sl 00 00 Gl 0 +6 difsi aNNOS  X1dDON  80L-9
S8/8Z/T0 |66/08/90 | 1L €6 6l € 00 00 Tz 1 591 dI/SI X1 QWSY  XWWON L0149
58/82/20 |oo/6zizo [ 911 4] 6l oz 0'0 00 =74 1 L difsl GNNOS  XT1dON 90148
88/81/50 |66/08/50 | 01 8z 9l [+74 oo o0 [+ 0 gl difSI U aWsY  XWON  s014
eg/eL/ol [es/oe/o0 | 19 60 A4 ot 00 00 =1 1 1LE di’sl aNnOS  X1dON  vOL-g
88/EL/OL [66/0E/90 | 65 0 € il o0 00 L 0 64 dI/SI WX ONSY  X1dDON £0L-8
S8/22/80 166/08/90 | 82 0 t il 00 00 L t 4 difsi ONNDS  X14ON  Z0L-8
€8/61/90 [66/0€/90 | E1L o Ll 4 00 00 2 0 €l difSl W1 OWSY  XWON  l0tg
SOLVIS WAVAMNVIL 1

w0y 9z Ly €8t €1z 00 S0L 8LE 9z9 ‘SIV10L SHNVL T1IHS-I1ONIS ¥
£8/81/80 |66/08/190 |0 8 0 ] 00 oo L 0 g difsl N1 OWSY  XIdON POL-XV
£B/IELIBO 166/08/90 | voL 8 L €z a0 00 [>r 4 0 Tl di/si aNnos 09 £0l-XY
68/90/00 |66/02/90 | T L 4] L OE} 00 L 0 oe difSl 1 Qnsy 22 T0L-XY

(Y] £8/a1/80 lesioelen | s67 £ 9E¥ t4:14 €8 00 L 8L | 9l9 ! aNnos 4550 10XV
SLLVIS WHVI JN¥1 XV

Zov L5 F£33] 599 ovat G0 igt €05 [ 6Lvt STviCL SHNVL TIFHS-TTONIS 9
98/61/80 {78/10/60 | O 741 L 6 00 o0 6 0 sZ1 di/sl GNNOS do  90L-y
98/07/80 {oo/it/ol |0 Le 0 4] 00 00 0 0 iE di/fSl UNTOWSY  XWdON  S0i-v
98/SZ/90 leL/Leii0 | o 8z 0 ¥ o0 o0 ¥ 0 74 di/Sl W¥1OWSY  X'WON  POLY
88/8z/z | #8328 0 99t ¥ 05 oLl 00 S¥ g LLe dI/S1 WX ansSY 4880  E£OL-V
68/0Z/L0 |68/LZIL0 | 2T =1 ¥ 4} G'6E o0 8 2 L¥ d/s1 aNNos 4580 ' ZOL-Y

L] S8/1Z/80 |e6/0E/60 | 0Bt £ v 06S L'yl 00 56 ver | ii8 ") aNnos 48SC¢  10L-Y
SALVIS WAVA MNVIL ¥V
SIONVHO| 03aIA  OLOHd | 3Lvadn et (eby| (et {leBy} (=BY)  (=By) leby)  {eBy)| (b SNLVLIS ALYDIIM  "LIVN  INVL
ISIHL| INVL-NI  JNVL-NI | IWNI0A DIVDI IDANTS| NIVWIY  NIVWIH  03dNNd  HLNOW ‘U4S QD] ALSVM NOILYI0SE INVE 3LSVM
HOd4| 1SV 1S¥1 sanos 1vs anoin QiNDI V1oL SIHL HILNI 3LVN| TvioL  Aavis
SALONLOOS Iav Fay QNN WY -HIdNS
33s -dNNd  -NIvda -Nivug
SO3AIA/SOLOH AWNOA 5A10S INMTOA GINON SNLVLS ¥NVL

100T “1¢ Arenuer

SANVL TTHHS-HTONIS - INVL A€ SNLVLS ANV AMOLNAANI 9-V FTAVL

A-8




HNF-EP-0182, Rev. 154

€E9C  ¥SL 86d 185 8'l9st 00 185 3} LBEY 'SIVLIOL SNVL TI1IHS-T1ONIS T
88/¥11¥0 |66/0€/90 | 162 0 zl 74 vell 00 v V] 162 di/si ANMOS  XIdON ZLL-AQ
88/1€/01 |66/0€/90 | 65 0 -] 1 Teie 00 ¥l 0 65 dissi aNNOS  X1dON LLL-Ad
¥8/02/L0 |6LI0L/60 | G62 €01 FA 1z CELT 00 1z 0 86E difsi ANNOS X WdON 0L L-A8
£6/81/90 |28/80/L0 | €€T LS (274 15 (213 00 \& 0 062 /51 aNNOS  X1dON 60L-Ad
98/51/01 |taistivo | vL a1 (74 €t 542 00 EE (1] -7 44 dIfSI ETQWSY  XIdON 801-AR
98/51/01 |66/0€/90 | 922 ov SE 6€ 99 00 6t V] 99T dI/S1 WD ONSY  X1dON  LOL-AE
IB8IO/LL |86/1E/TL | 8Ly ] 6l1L ZEl ] 00 ZEL 0 z9s 4/ UNTOWSY X1dON 90i-Ad
98/10/£0 |66/1E/80 | 5S¢ av (YN 1zt 00 00 1Zi 0 €05 I/ UXTOWSY X1dON SOi-AE
€8/LZ/T0 [66/0E/90 | 9£1 051t gt oF §62€ 00 ov 0 oze dirsi aNNOS  X'1dON #0i-A9

LB/YTITO 6BILOIBD [BE/OE/90 | 16T 6 €9 as 658 00 es 0 00F /81 HTQWSY  XdON £01-A9
S6/11/0 L8/11L/60 [S6/10/50 | LL2 0 €€ o 088k 00 ov 0 L /sl aNNOS  XdON ZO1-A€
68/61/60 [¥8/0E/S0 | 84T 601 74 8z 8'ge o0 87 0 L8E di/si ANNOS  X1dON  L01-AG
SNIVIS WHVAJINVL A6
L0z 65Z1L | 901 161 700z 00 LTl ve 06¥L SIVLIOL SANYL 113HS-TIONIS Tt
06/1 L/60 106/L1/60 | O ol L ol (1 00 € 1 S9l $20/dIS aNNOS  X1dON ZLL-X9
S6/8T/CO P6/6L/S0 {66/08/90 | 9€1 T4 z ] 69LL 00 g 1 291 SODIdISI X1 AWSY  X14ON LLL-Xg
¥8/EL/0L ¥EISLILO }66/08/90 | 1L €€l (74 I S'L 00 -7 4 € Loz S00/dIfS1 WY OWSY  XTdON OLL-Xg
06/1 1/60 06/L1/60 | O £61 oz T4 e o0 ST 0 €61 S20/dIfSI GNNOS  XTON _60L-XS
$6/S0/S0 $6L/1E/L0 | O 9C 0 v 00 00 v 0 9z SOO/dI/SI WY1 OWSY X1dON 801-X8
06/11/60 :06/81/60 | O e ge LE L'ET o0 ot 1 ate $22/dI/SI ONNOS  XIdON Z0i-Xd
S6/LLIL0 88/6LI50 }S6/10/80 | O 8e 0 v ovL 00 v 0 gt SD0/dIfSI aNNOS  XTWIN 90L-X9
9B/ETIOL 166/0E/90 | O 9 G 6 0'Glh 00 v 5 LS S22/dIfSI GNNOS  XTdON S01-Xd
68/12/60 oO/6Z/T0 | O 06 € L Ll 0o ¥ € £6 $22/dIis aNnNOs  XWdON $01-X9
¥6/LT/0L 98/LE0) jeareT/it | O z9 [ €1l 00 o0 + 6 72 SD0/dI/S1 ONMOS  X1dON £01-X9
S8/81/60 [26/82/H0 | O 96 0 0 00 o0 0 0 96 SID/dIfSI  UX¥1 GNSY  XdON Z0L-Xg
Y6/0LILL B8/PT/LL |Z8/BTiv0 | O Ty 1 5 00 o0 14 1 eV SO2/dIfSI U1 GNSY  X1dON  LOL-Xd
SIVIS WHYA JINVI XH
SAONVHD| 03QIA  OLOHd | 3Lvadn flePy)  GebBy} (wd) {1leBy) ey (eBy) [L137) flety}] (b} SNLYLS ALMOILNI 1AV DINVL
ISTHL| INVL-NI ANVL-NI | INNTOA | 3¥VD 3D0MIS| NIVIKIH  NIVWIH Q3dAWNd HLNOW  "LILS AUVN| ALSYM NOILYIOSI WNVL  AISVM
"od| 1isv lsv1 | sanos 1S anon aindil - TVLoL  SIHL - -HALNE -H3d4NS| VLol SHavis
S31ONLOOS Tay Iav gidnnd  av
33s dWNd  -NIvda -NIvHO
S030IA/SOL0 IANNTOA SATOS IANTOA QINDN SNLVLS JINVL
. stttk T TR 0 o0 T DO S o T S T TRy S e S

SANVL TTHHS-HTONIS - INVL A9 S[LLVLS ANV AdOLNAANI '9-V H19V.L

A-9




HNF-EP-0182, Rev. 154

699¢  tBLL | 8(§ 969 L'SL01 90 0Z9 9L 6267 'SIVLOL SXNVL 113HS-T1ONIS Z 1
L8/YZIE0 |86/1E/TL | L1S 9 oL ;] i'sZL 00 18 ] £Z8 uf aNNos  X1dON  ZL1-S
68/01/80 |68/0E/60 | LEE 911 16 ofL £€ 00 z8 -4 10S W/ ONNOS  XWdON  LLL-S
96/11/21 (BfTLIE0 (T6/PL/SO | 6ST (131 x4 o€ L'EODZ 00 ot 0 06e K/S| aNNOS  XWON  OLL-S
M B6/1E/EL |0O/EZL | 09F £l &t 65 syl 90 65 0 eLy ! ONNOS  XWON  601-S
|esreorzL teizireo |66rL0f0L | LZF g 0 ¢ 866l 00 0 o zet K/s| aNnos  XWWON  801-S
£8/Z1/E0 |66/CE/Z0 | 69 £6Z 19 =14 0’0 00 19 ¥l V2> I/ aNNOS  X1dON  £01-S
(v} 00/8Z/10 68/L1/E0 [00/OE/60 | BZE o 4 ol 9’0z 00 ol ] aze \df ONNOS  X14ON  90L-S
68/Z1/¥0 |98/92/60 | pS¥ z £E ¥ E¥Li 00 44 ] oSy di/sl ANNOS  X1dON  S01-S
¥Ye/ZVeL |ve0TiZL | o €6 e € oo 00 ve b ¥62Z di/SI W1 ANSY XWON  POL-S
00/8Z/10 68/10/90 (00ME/PO | LZZ 6 6t oy 6'EC 00 i 1 LET sl aNnos  4SSG £0L-S
(o} 88/81/€0 |00/1E/S0 | £8E s01 68 £6 8'94g 00 £6 ] 414 Idf annos  4ssa  Zol-s
88/81/€0 |86/1E/ZL | pOT (AF4 og 56 0’0 00 €8 4} a3r 1d/ aNNOs  X14ON  LO1-S
SALVIS WAVAJNYL §
0 859l {0z SLE 0E0l 00 681 9zl | 8Ll ‘SIVIOL SANVL TIIHS-TIONIS 91
0a/60/Z1 |Za/iBZivo | O ] 0 0 o0 oo ] 0 £ difSI EXTONSY  XWON 020
98/60/2| [Z8/9Z/v0 [ O S o o 00 oo ] ] § difSI  EMT1ONSY XWON  €0Z-D
98/60/Z1 |64/64/10 | O I 0 0 00 o0 0 0 i difSI  UNTOWSY ALW3I Z0Z-D
98/Z0T| [Z8ILE/EG [ O 4 0 0 00 o0 ] 0 z di/SI W4T ONSY  XWON 102D
06/81/60 [06/81/60 | O ol 1 9 00 0’0 9 0 1] dirsi aNNOS  XWON  Z11D
96/20/20 OLISTIZO [T8I9T/PO [ O L8 o ¥ 0o 00 ¥ 0 LS difSI WD QWSY  XWdON  LLID
g6/ET/90 9a/TIMO [96iVL/90 | O LLl oe E+ 951 LY e ! 8Ll difsl W1 ONSY 2¢ 011D
ozioe/Lo [ea6z/iL | o z9 ¥ 8 00 00 ¥ ¥ 99 dirst aNNos  X1doN 6010
P6ILLILL PLISORTL [¥B/PZ/Z0 | O 99 0 ¥ 00 00 ¥ o 99 disi aNNOS  X1dIN  BOL-D
00/00/00 |66/0€/920 | O L9 az ot 8°ov 00 ot 0 Lae di'st aNnos 20 01D
+6/80/80 ¥6/50/80 |66/1E/01 | O g 6 ¥ oo oo 0 v 8t i/ GNNOS  XWON  901-D
SB/0E/80 ¥6/90/80 |00/6Z/Z0 | O Zet 0 oz oo 00 0z 0 zel /s aNNOS  XWON  S01L-D
06/42/L0 |00/10/20 | O €92 0 0 ) 00 o 0 £9¢ dIfsl aNnos 20 01D
i8mzito |ee/lerzL | o 611 2] L6 0'0 0o gt 6L 864 W/ dNAOS  XTdON  €01-D
S6/¥Z/B0 94/81/50 |sefoeieo | O 9ie S5 79 L9 0’0 9 0 91E diss aNnos aa zoi-
£8/LL11 esieT/LL | O a8 0 ¥ 00 0’0 ¥ 0 88 di/St YX1OWSY XWON  LOLD
SNIVISWHVAINYVL D

SIONVHD 030IA  OLOHd | divadn (eBy)  {ePX)| (P [TLL) by (eby) nee) et (edN) SMLVLS ALMDIINI IVIW  DJINVL

ISFHL INVLNI INVL-NI | 3NNTOA |  INVD 39aNTS| NIVWIH  NIVWIY G3dWNd  HENOW ‘LI1S  3LYN| ALSYM NOILVIOSI ANVL  3LSVMm

Hod  1svi i1sv1 | sanos 1vs anoIT  GINDIT  IVIOL  SiHL HILNI -Y3dNs| Tviol  /mEvas
53iONLOOd Jav Tav Q3dwnd  INav
33s dWNd  -NIvHa -NIVHa
IWNT0A SAN0S INNI0A aINDN SMLVLS ANVL

100T 1¢

SYANV.L TTHHS-HTONIS - INVL A" SOLVLS ANV AdOINHANI 9V H1dV.L

A-10




HNF-EP-0182, Rev. 154

vBILVILO |66/0E190 | £T 1z [+] g co 00 G ] 144 411 W¥IQWSY  XT1dON  80L-L

96/60/90 +B/ZL/LO |96/LE/50 | O €L o e o1l 00 e o €Ll id/SI W AOWSY  X1dDN  £01-L

68/6Zi90 |za/ezivo |0 61 z z 00 00 o [4 k4 difsl  EXIaWSY  X1dON 90L&

£8/¥1i90 |2a/62/50 | O 86 1] [ 00 00 5 0 86 difsi aNNOS  X1dON  SOL-L

66/L0/01L 68/6T/90 |66/LE/ZL | O e & 15 86¥L 00 1€ 0 LIE /sl aNnos  X1dON  toL-L

vareoito |esrez/Lt | o 4 € L 00 00 € ¥ Lz difSl  HX1 GWSY  X14ON  £0L-L

68/8Z/90 |v8/iem0 |0 6L L 91 00 00 € €l 4 difs aNnos  XWON  ZoL-L

€6/L0/v0 je6lot/s0 | ve i -1} 1z €62 00 oz b zol /Sl UN1ONSY  XIdON  101-L

SNIVISWAVIANVI L

189  1T6 S6E 8ot €159 8L vEE vEL TYLE ‘§IVLOL SANYL TIIHS-TTONIS Si

8/1LE/£0 [Z8/8Z/%0 | O zL 0 0 00 00 [} 0 4! difSI WY1 OWSY  XTdON SLL-XS

£8/9Z/20 |co/iei0L | LZ1 b 0 [¢] 00 00 o 0 g9l difsl  HX1 AWSY  XdON ¥LL-XS

eg/el/c0 |es/oeieo | o e 0 +] 00 00 [+ 0 1€ di/fSI X1 OWSY  XWON ELL-XS

Lg/ol/eo |66/0€/90 | O 804 1 9 00 00 o o 801 diISl X7 QWSY  XTdON ZLL-XS

+6/60/90 |66/0e/90 | o 441 € ] 00 00 8 0 r44} difSI  HT AWSY  XdON LLL-XS

Lafoereo |9smoiol | o z9 0 0 00 00 (o} 0 z9 difSl U1 OWSY  XWON OLL-XS

98/1Z/50 |00/1ef01L | 681 09 [} 0 00 0'0 o o 64T difSt W AWSY  XWON 60L-XS

£8/90/80 |€6/1EZ1 | O 8 0 0 00 00 o 0 {8 difSi W1 AWSY  XIdON 80L-XS

£8/90/1€0 |00/1E/OL | £L &8 0 0 00 00 o o oL difst YT QWSY  XdON LOL-XS

68/10/90 |66/1E/30 | L6€ (4] 1t i S'iFL 00 LE 0 LEE Id/SI ONNOS  XON 90L-XS

[ es/s1/90 [Lonell- |ezvy 99 8- v €6¥L €L t 0 88v s aNnNos 35580 SOL-XS

26/90/20 88/80/60 |00/0E/40 | O1€ (-1 s a¥ €18 00 8sr 0 oty WiSI  UNT OWSY 4580 $OL-XS

(b ]] £8/41/2) |Lofiello | siy St T4 et ovoL S0l €b 0 0£S I/ ANNOS X ION E0L-XS

8/10/10 |oo/oeivo | cae o oIz 622 o0 o0 =13 el vig 1/ ANNO$S 45840 201-XS

(0] 88/0L/E0 [0O/LEZL |6ZF O 09 €6 Z'6l 00 €6 0 6zt W/ aNnos 20 101-XS

SHIVISWAVA IANVI XS

S3IONVHD| o3aiA OLOHd | Alvadn | (eby) fledn{ uebw) [L107) =0 (eBy) (edy)  (eBy}| (eBX) SNLVLS ALMDILN  "TLYW  DINVL

FSIHL| WNVL-NI DINVL-NI | 3NTIOA { IVD  300NT7S| NIVINSIY  NIYW3Y Q3dWNd  HLNOW 1S ALYN| 31svMm NOLLVIOSI MNVL 3LSVM
Hod| 1svi 1SV sQN0s | 11vs ainoIT  QINDIT TVLOL  SIHL W3N -H3dns| wiol  Nigvis
S31ONLOOH Fav nav Q3dWNd Jnav
I3s dWNnd  -NIvyo -NIvHQ

ANNTOA SQNOS ARMIOA AINDAT SNALVLS dNVL

100T “1¢ Arerurer
SANVL TTHHS-HIONIS - JINV.L A9 SOLVLS ANV LJd0LNTANI 9V A19V.L

A-11




HNF-EP-0182, Rev. 154

POl9 169 9Ll 90¢ L9028 00 162 [] 0189 'S1VLOL SHNVL T1IHS-31DNIS 81
6L/6L/T1L |00/L0/Z0 | sO% (¥4 o 0 |68 00 V] 0 982 S20/dI/SI aNNOS  XTdON B14-XL
£8/LL/v0 |66/0€/90 | 68 62 g ol £'vg 00 ol 0 9z9 SOO/dI/SI W1 ONSY  XWdON £11-X1
68/L1/01 |66/08/90 | £95 89 L1 1z 8'ez 00 \z v} 1E9 S30/dI/SI WITONSY  X1WdON 9LL-XL
88/5L/00 [66/0£/90 | Bos o a1 14 1’66 00 4 (] 895 S00/dI/SI W1 ONSY XN GLI-XL

S6/LLITO €8/L L0 |66/0€/90 | 189 4 Lt L E¥0L 00 Ll 0 SES SIO/I/SE ENTAWSY  XWIN PLL-XL
¥6/EZ/60 €811 LIPO |00/LE/OL | £SO 0 i) oe 6L 00 o€ 0 £59 SOO/IfSI WX AWSY  XWON E11-X1
L9/61/1t |es/oe/so | b9 0 1z 9z 0'¥6 00 9T 0 6¥0 $22/dVSI ANNOS  XIdON ZLL-X1
68/Z L/60 |86/0E/90 | Lz€ € 9 al +'86 00 oL 0 0L SI0/dI/S ANNOS  XTON LEL-XL
68/vz/oL |es/0eio0 | STy e ol ¥l 1Skt 00 ti 0 [4:3] SOD/dI/SI  HX1 QRSY  X1dON OLI-XL
68/¥Z/0L [66/08/90 | O vee z @ €L 00 9 0 8 S2D/dI/SI aNNOS  X1dON 60L-XL
68/Z1/60 {66/0E/90 | 8Z1 9 1 8 L'el 00 8 0 el S22/dI/SI GNNOS  XON 804-X1
SB/LEIOL |66/0E/90 | LT e L L 00 0'0 9 1 9 SOO/MIISI WITONSY  XWON Z04-XL
SB/1IE/OL |66/0€/00 | L¥E 0 ot LE gEL 00 te 0 1ve $00/d1/8) ONNOS  XdON 90L-X1
68/¥e/oL |LLiTEie0 | 609 0 L 74 gIEE 00 -7 4 0 €08 SOO/I/SI DI GNSY  XW4ON S0L-XL
¥8/91/01 |66/0£/90 { (E €z 6 ¥l 9t 00 6 5 59 §I/dIISt GNNOS  XdON bOL-X1
S8/LE/0L |66/0e/o0 | LS) 0 i gl £'89 00 8L 0 2-19 S20/dI/SI aNNOS  XWON E0L-XA
sg/i1efol |vesiereo | L1z 0 9l x4 6 00 iz 0 12 S22/dI/SI aNNOS  XWON ZTOL-XL
s8/v2/o)L |66/08/90 | 0t ¥L L 1 00 00 8 € {8 820/dH/SI aNNos  XWON LOL-XL
SNIVIS WHVAINVI XI

st €0sl | 891 (357 L's¥Z 00 81z 62 8L 'SIVLOL SINVL MIHSIIODNIS 91
68/€0/80 |L8/Zzit0 | o et c G 00 0o [ 0 BE di/st ONNOS  XTdON  $0Z-1
68/E0/80 [8£/1€/10 |0 5e 0 5 00 00 5 0 SE di/si ONNOS  XTWdON  EO0Z-1
68/90/£0 {1R/ZVIEO | O 12 0 € 00 o0 € 0 ¥4 di/si ONNOS  XWON  Z0Z-1
9B/SLIFO (BL/L1E/S0 |0 8z ] 5 00 00 ¥ 1 (74 dI/st GNNOS  XWdDON  1oZ-1
¥8/10/80 Z8/8Z/iv0 |0 09 L 1 00 00 ¥ L L9 dIfst aNNOS  XIdON ThL-L

SG/ELIL0 ¥E/IELIYO |vE/BL/IPO | O otrb S€ ac 0’6 00 8t 0 orv /St EXTONSY  XTdIN  bLi-L
66/£0/01 +R/ZLILO |oo/LENIO | O 89¢ £F v €05 0'0 oy 1 69¢ ld/st GNNOS  XWON  OLL-L
€6/9Z/20 |66/0€/00 | ag 0 € 01 00 00 oL 0 8s di/SI WNTONSY  XWdON  601-1
SIONVHD| O3QIA QLOHd | 3Lvadn (1eBy)  qedy)| (b {1eBy) (1leB) (b} (o)  (leBy)] (e} SNLVIS ALMO3IINI "1.ILYW OINVL
ISTHL| ANVL-NE  JINVL-N | 3NM0A DAVO IBANTS| NIYNIE  NIYINIH CIJANd  HINOW "LILS  JLYN| ALSYM NOILVIOS| ANVL  d1SVM
¥od| 1sv1 1sv1 saltos 1vs ainon . QaiNdImT V1oL SHL -HIENI -H3dns] TviolL  fuavis
S1LONLOOA 3av Iav a3dwind Fav
335 -dWnd  -NIvia ~NIvya
INNTOA SAITO SMNLVLS JNVL

IFNNIOA AINDIT

100T ‘1€ Arenwef

SANVL TTHHS-HTONIS - 3INV.L A9 SNLVLS ANV AdOINTANI 9-V AT9V.L

A-12




HNF-EP-0182, Rev. 154

68907 6S0L1 | ¥I6E S0av 00Ess  0'\Z E¥ve £9€1 LLIEE 1VLOL ONVHO
€E9C LES €8t 999 LA 9z 96¥ 89 BETE SIVLIQL SANYL TIAHS-ITONIS 9L
68/€1/90 |6L/51/80 | O [4 5 l o0 00 0 ] € difSi ANNOS  XTdON  +0Z-N
68/£1/90 |6L/S1/80 | O 4 i l 0’0 00 0 H € difsi AONNOS  XT1dON  €0E-N
€8/80/80 |64/S1/80 | O v 1 [4 00 00 i ! ] dt/st aNnos  X1dIN 20Z-N
€8/80/80 |6L/5L/80 | O 14 t [4 00 o0 1 l ] di/st aNNOS  XT1dON  LoZ-Nn
68/e0/80 |P8/0L/Z0 | O 14 14 8 00 o0 L4 14 (14 difSt H QWSY  XOdON - Zin
BO/EZ/O0 |86/IE/TL | €0E =14 ¥4 08 00 o0 o8 L+] 628 Wdf ANNOS 488a LN
¥/1L1/T1 |P8I0ERTL | O 981 14 113 o0 00 8l 0 a8l Id/St WX QWSY  X1dIN Ot L-N
] 88/L0/L0 |OO/IE/TL | ¥9E 1) F4:] 19 6’59 o0 L9 [+] 66¢ df aNNOS  X1dON  80L-N
e/t Li60 |BE/LE/ZL | Stt 6¢ Tl (2% 00 00 801 ve 89 ld/ ONNOS  X1dON 801L-N
8B/LTIOL [86/IEEL | 0BE 1) S STl (18] 00 <6 1 80y 4/ GNNOS 4850 L0l
o 88/L0/L0 |OO/LETL | (8L 4] £ 14 L'6¢ 00 14 o 81 W QNNOS  XdON - 904N
{al 88/10/L0 |OO/IEILO | 662 [41] £t 4 a'L8 [ 24] e 4] LEE I/ aNNos X1dON  S01-N
68/01/80 |66/0E/90 | EY 6L 0 o 0’0 00 0 o [} difSt U1 QWSY XWdON  POl-N
88/€1/60 |00/1E/90 | ¥OF el at e 6’86 (s 2¢] €t L B8iy /sl ONNOS X1dON  €0l-N
(= €8/80/80 |10/1E/10 | 8SZ 134 6l 62 oL 9¢ 6Z 4] LoE W/ AONNOS XWdIN  Z01-n
6L/61/90 |Ta/eZO | O [£4 4 9 o0 o0 € € j:74 difsl B QWSY X1WdON  LoL-n
SNLVIS WAVAMNVL 01
oLt 625 13 £S5 6'6Z 00 €5 4] 6E9 SIVIOL SANVL T1IHS-T1ONIS 9
68/22/80 |66/08/90 | O Y4 [+] € 00 0’0 £ 4] iz SIS HXT QWSY X1dON 901-AL
68/40/60 |T8/BT/P0 | O (114 ol (4} 9¢ 00 (4} o 1EC SI/ISE WX QWSY X1dON SOL-AL
EBIEOM Y JOG/LTIB0 | O E¥ o ¥ 00 0’0 ¥ o £v SDO/IISE WX WSV XIdON $OL-AL
68/2Z/80 [8/60/iL0 | O 91 ai 174 S'L4 o0 oz 4] gl SO0/dIfSI WY1 OWSY  XT1dON EOL-AL
L8/L0/LO |TeMRT/H0 | to 4] ] Tl 99 00 cl 0 e SISt ONNOS  XTdON ZOL-AL
68/22/80 |66/0Ei00 | oF L [¢] [4 '8 00 4 0 -9 SI0/dIISE WX QWSY  XWdON  LOE-AL
SNLVIS WHVA JMNVI AL

SIADNVYHD| O030IA Oi0Hd | 3LVGdN =Dy} wbW)| (D) (1=t} {eby)  (1eBy) led)  {eBy)| (wBx) SALVLS ALIYDIINI  ".AVIH  DINVL

ISIHL| INVL-NI ANVL-N | SAMIOA DIYD IDAMS| NIYHTH  NIVWIH d3dWNd HLNOW LIS QO] Alsvm NOLLVI0S! ANVL IUSYM

o4l 1sv1 18¥1 sanes 11vs anoin ANl Iviol  SIHL “H3LNI  3LVYN] Tviol favis
S31ONLOOS nav Jav a3dind I8V -H34NS
33s dWNd  -NIved -Nivia
SO3IAA/SOLOH SNLVLS ANVL

FNNI0A SAN0S

IWNTOA QINDIT

1007 ‘1€ Arenuef
SANVL TTHHS-HTIONIS - JINV.L A9 SNLVLS ANV AYOLNHANI 9V H19V.1L

A-13




"{000Z sunr souls Buidwind ON) ‘seYSN|) SU)| J8jSULIL JO} PAPPR GJEM I191RM JO (BB GHZ PUR IBIEM UGIIP JO
190 6Z 1T UCIPPE U] "e18EM NUR] jo 1B ZE| O UOIUPPR 19U © 10} Dupnud/seysny Aq peppe Je1em so @B BEE’ L UM peaDwas sem pinp Jo (oD £Ga°1 JO |B)0) @ 000z sunr Buung

By Z°£8E exedljeg

1#By 0°GOL ebpng

[vBy 6°98 :Bujuswey pinbr] sqedwng
1B £'E6 (DulRwey pinbi] egeumq
by g'gG pediing wyo|

ey 00 ‘yoewr $1y2 padwng

By g'ge RnANeIL| BqeuRIQ

juby ¢'0 ewwedng

1eBY TZ6 e1mEm RI0)

"} AR ‘B/6T-ANH Y| $9WNJOA 938UIIES [RUBUO S UO POIRY AR $SWNI0A Duuewey
"000Z Sunr | uiebe
poidnuaiul sem Buidung -sewis) [ieAss peosidel Ueed sy dwnd syl pue “sguows Buimoyo} @y) JeAo PALINDC swojgqoud Buidwnd Auey 561 ‘8| YMRWN POOLSWIWOD Buydwing

Isewmbuy wenubod waoy voneuuoll Buimoliod  ZoL-S {9)

"PRZINGVIN 194 10U pRY A[INY S15PM “LOOT ‘L€ ARTIIBT J0 SY UCHEZIIGNIS WS SIS0W JUE] SIE JSLIOUM SUKLIDIAP
0} PAIZNIED BG US] URD SGWINOA SISEM |RUY DU SSHS0IGd B1eRMm O '9Z])|qe)a o) pemoje DuIeq e sjeasy sisepn “aanpe) dwnd o3 enp ‘000Z ‘€L AINP penunuoasip sem Budwng S0L-n {9}

HNP-EP-0182, Rev. 154

‘Buidwnd jenioe 12ea1 0} }ouq PYBURYD AieMm SBWUNOA ‘enss 0DOZ Jequeaides v peduByd ULy BARY
30U PINOYS SOLUNJCA LY “a2ije1S 0] S1I0M MOfIE 0 Buipjoy, $em pue pedund Ueeq pery 9O |-§ 8NEIGY ISABMOY 187 BZ-INH 1061 01 pabueys alom BMUNJOA "enss) OOOZ My U ajoN

"PEIRN USEq SRY USHEIUGUNDOP UOHEZIIIqRIS WHIGIL| [POZIIqRIS 0ARY S|GAS| S18RAL "GLOJUOD UOCHEZNGRIS WUGA $100w HJUes
BHA Jeyjoym GUHILSIEP U PEIRINOIRD G4 LISUL URD SSUNOA S1SEM |BUY PUG Seizlcd BISEM OB “2)IGR1s O1 S[9Ad] S398M AUl MOjI® 01 'O00Z ‘£ AJRNUET UD penuluodsIp sem Buiding 90L-S (v)

‘0007 1990300 PIEp 19 12d aNSSI OQOT 1390100) W pjepdn A13M ¢11-XL PUe ‘p11-XS ‘601-XS ‘LOT-XS ‘TI1-S ‘901-D ‘S01~] ‘S0I1-V Syue],

"peYemOEsal sansolod
) pue PIZIIE)S WIISKIT U3 ALY [OTgMm SUE) 25017 Jo wondaoxd A s ‘6661 Joquisidag |, ‘SYUe], [RYS-o[3uls Sururemay Jo HONeZIIqRIS W]
Joj suonein dumg jo[ pire sajewnsg sumjoA pmbr sjqedumy pstepdn), ‘1 "a%y ‘8L67-ANH 1d ‘28pn[s Joj 246 ] PU SHEII[LS JOJ %7 STE SIN[LA AIIS0I10g

Joomduy yuezmEo;) IO UONEZINqEIS LSS IO ‘UOISIAR 35378] ‘YO0 NOLLVZITIEVLS 1SS 8L1-1L-H4-aS-OHM WOlJ UOHEULION UORRZIIGE)S
"£661 Sun( W {J]) UOHUSAII] UOISNIIU] 0} PoBweyd sem (IT) parefos] wruuy, A103ajed o], vjeuradng sayd oxeoes pue 2Fpnys Jo UINS At S8 PoIRMITED ST ASEM [2I0L

SANV.L TTIHS-HTONIS - JINVL A€ SNLVLS ANV AJOLNHANI 9-V AT1dVL

A-14




"BOYSNYY SU|| JoySURL) JOJ POSN 810M 18JeM O BB £48° | PUR UC{INHP 5% POSN SJ9M JateMm Jo |eB gz /'g “uoIpPe U|
‘e1seM jo (6B /G5°F JO JeAOWR Jeu B 10} ‘seysny Juswdinba/Bunund dwnd AQ poppe 1alem jo (BB /T yLM paaoliel SEM PINY jo B 0R’Z JO 9303 B T 10OZ Aenuer Buung

1e0% 6°LGZ oqeoNes

16y 0'ed (ebpnig

0% 0'61 :Buiurwey pinbi ejqedwing
@B 0'6Z :Buuewey pinbr) ejqruiRIq
18y O'¥L ‘pedwng |e10)

1By 9°Z uop 313 pedung

1803 0°6Z :PnbI7 JenAsIeLy| s|qeUI]
1268y 00 :ewwedng

°0Y 6 00C :9318FM 910}

‘¢ ‘A '8/ 6Z-INH U0 PesRg MR SeUNjoA DuluzLioy
‘[SACWAL G138M JIGLIND 0) PRIOCSALION O] POISNIPE i OUIYOA 9ROLRS 'O00T7 ‘0T Aenuer uo nurd aiyy uy ueBeq Buidwng

Jeeu|bul Juezubon woyy uonsuLojy Bumojled  ZoL-n (9)

{000Z Jequess ouis Buidwnd ON) "3eLUNjOA SACGE BU} LH pajoniial Jou
SBM 314 "PEPPR seM J1EMm Yy jo |eB goy jeuonippe ue ‘wunjey duind 19f BIIMO|I04 “S0YSNY) GU| JSSSLIRIL 10} PESN MSM JEEM Jo | 00| PUR 1918 LUopMp jo (8B £86 ‘UolIpPe U]
"@18eM HuE] Jo [BD | Z9 fo [RAOWISI 10U B 10} ‘soysny Jueludnbe/Buwud dwind Aq peppe JaleMm jo |eB EO01 Yim paaowiau v ping Jo 8B 7/ Jo |mog v "000Z 1equieaeq Buung

1By ‘g eyed)es

2By 0'gg 9Bpnig

1©By | 7S Buuwwiey pinbry sjqedwing
% |°19 :Bumirway pinbil egeuwiQ
[Py 659 pedwng |nel

#0970 yuow siyy padiung

19B% L'Lg :epIpMe| ejquuIeI]

w8y 00 :eewedng

[BB) |'66E 919%Mm yuuL

HNF-EP-0182, Rev. 154

‘aunge} Juewdinbe Jofew Yyum uonezyiquss wWuelus o) AYIHBIe SUILIeIep 0}
SPOL UORRAISSGO JOPUN AJLIALIND ) JUR] 84| 'INJSSCIONBLN LS PARY dwind eyl LvISW 0] sidwony ‘wnjey dwnd jof 0} enp ‘0O0OZ ‘E 19GUISONT YO LIMOP INys sem Bunduing
T "AOY '8L6Z-INH UC paseq asumjoa BuuiRwiey ‘jeADWS) 9388M JUALING 0] puodsaucd o) peisnipe S| MUNjOA XRIHES "O00Z ‘L1 Yew ueBeq Budwng

JeeuiBu] jueziuBo) wodp uoneuuoul Bumonod  §aL-N (P)

: SHLONLOOS

100T ‘1€ Arenuer
SANV.L TIBHS-HTONIS - JINVL Af SALVIS ANV A JOINTAANI 9-V T1dV.L

A-15




{000z 33NBny aouis Buidwind ON) *SO4YSN)} U JO)SURL} 10} POSN SEM I8JRA JO |ED ) pUR LORN)P 88 PSP SEM JGIRM JO |eb § "uomippe Uy
'POAOIS 918EM BXOU By) JsuleBe paloRIIGNS g |IM JoquUNU S{y)
‘98eM 40 (8D £/ Z- JO [PACWIE JAU ¥ 1O} S2YSN|} Juewnbe/Bujwud dwnd Aq peppe 1918M JO €7 YUM JUEL 94) Wl PpaAOLUB] 88M PINjj jo BB O Jo 2101 ¥ ‘000 38nBny Buung

1eb) 0'08E eYEdURg

18y 0'c eBpnig

1#0y 9gLg Buewey pinbry ejqedwng
1By 0"065 BupuRwey pinbr eqeuRq
2By | ¢l pedwng o)

90y 070 :JUOW siy1 pedwng

1903 0°G6 b [eANKS SjqeuRIq
@0 8'E6Y :elRwWadng

(6B 8'9L8 #I3RM 0]

‘L AR ‘8/6T-dNH W SSWN[OA pajRuwilse [RUBUC Syl UO PesRY MR SAWN|oA BuluBuiey
'000¢ '9 Ay uo uebeq Buidwng

Jeeuibuz wezude) woj uohwuucjul Bumoyiod  LOLY (B \©

A-

‘B JO LIRS GUL IR NURL Sy ) sem

ewedns jo @8 000’81 | "xoudde J2Y) 008} Sl 0) SNP 8t K| PeISWGSS AjeulBuo UBYY jUEL K] Ul pinb)| ejqedwnd QoW 81 GIAL]] ISNRDISG Yd 10} G1ewWnEe @D OO0’ Ul (.}
POsil QUGM BUUSNI|) SAUI| JOJSURL] 1O} JEIEM JO |88 $OE pur J03eMm UCDNIP JO |¢B OZQ0L ‘UCIppe U]

‘9)seMm Jo el ggz s JO [PAOWAS 10U ¥ 10} ‘SOYSIY) WwelsAz pur Bupuud dwnd Aq peppr Je1em Jo [@B 7 ¢ UM peaowas sem piny jo [#8 GE 7L 3O IRI0L B CLOQZ ARnuRl |

HNP-EP-0182, Rev. 154

[0y 0°0CEYy eNeIYRs

D) 0'59 :ebpnig

.} 128y £'8- Buliewoy pinbr] ojqedwng
1eBy £ Bumewey pinbi} eygeweig
1eBy £°6F | :pedwng o)

OBy €4 Yo syl pedung

1e63 /'€ :pmbr wnsiewy sjqeuiRsq

ey 00 ewwedng

1©BY £ £9F 9IseAR quEL

‘T "ABY 'BLBZ-INH UG poseq e sewn|oa Bulueway
‘0007 ‘8 WNBny uebeq Budwnd [emyes

LRRUIBUg WRZMBOD Wol) uopeuLoius Bumolied SOL-XS ()

$SIIONLOOA

SANV.L TTHHS-3TONIS - ANV.L A4 SLLVLS ANV AdOINJANI 9V AT1dV.L




HNF-EP-0182, Rev. 154

{000z 1equedeq esuis Buidiund o) ‘seysn|} Sui J6)BURI] 10} PESN AWOM J81EM JO B Gz pur uonNIp 88 pesn suam Jalem Jo |eB Q| "G 'uouppe u|
‘gysem Jo 1®D 7 g9 Jo [RACWIRL 39U ¥ 1O} “seysny Juewdinbe/Bupuud dwnd Aq peppe 1elem jo jeB [11°] JO jR301 ¥ YUIM PeAOWaS seMm piny Jo 8B 197 o 101 ® 'ODOT Jequeseq u|

=By grogl eyeINes

by 0’0 :ebpnig

123 69| :Buniewey pinbiy sqedwng
1#BY 9'gz :Bupnewey pinbr eiqeuiesq
by 1'6E peding jeyo)

1®By /70 yuow sup pedung

1By 9°8Z :pinbIl jeunsIeU sqeURIQ
1By 0’0 eRwedng

#0Y 809l MseMm (R10],

“UOREZYIGEIE WL 10} AUNqIDIP PUILLISIGE OF PPOW UONRAIEEQO U AQUALND 8) YUkl SRYL "DOOT “67 10quede( uo pepey dwind SY| “RUOILI WYD S0°0 94l Mojeq Le|R) sey 93ea Budwng
T "ARY "BLEC-INH WO peseq e sewnjoa Buuewey 000z ‘¥ 1enBny ueBeq Buidung

Heeuibug wezubBo) waly uopruuojul Buimogod  goL-n (1)

{000Z 18NDny 8ous Buidwnd o) 'soysigy oul| JOISURL 10} POST 0UOM JOJEM Jo BB Opp PUR LORNEP SB posh olom Jolem Jo BB ZEg gl ‘uohippR Uj
‘e1seMm jo BB | gO'/ jO jeAow Jeu © 10} ‘Jewdinbe/Bunuud dwnd Aq peppe Jeiem Jo [0 |7 YUM JuEZ 24 W0U) PAAOLUM IRM PN Jo (oD Z2EZ L 10 [R101 B ‘DO0Z 1enbBny Uy

1B 0'S6Z eNEolEg

o8y o' :ebpnis

190) 9'vet DUy pInbI egedwing
10y g° 15 Bulmwel pinbrl eqeuiniq
103 99¢°'g pecwnd o)

®0Y 0°0 yuow sy peduing

[eBy £°gs :pinbr [ERAsIelY eqRLIRI]
1BBY 9" ¢LE eWwwedng

1983 9'G£9 msem 10}

‘| ARY ‘86T -4NH U1 SOWNjOA POIRLLNSe [FUIDLIO G4l UC paseq ik SUN[oA Buluewey
"000T 62 AInr ueBaq Bujdwing

JeauBug ezuBoy woup uoluloput Bimojlod LOL-XV (U]
{SALONLOOA

1607 "1t wef
SANV.L TTHHS-HTONIS - ANV.L A SALLVLS ANV AJOINHANI 9V H1dV.L

A-17




HNF-EP-0182, Rev. 154

‘widb g o 03 wdB & | INOge woly pauIep
2181 Buidwind sisem o) ‘laguuiesag] U ‘osy "SeYI| 07/ 6L 01 POSRRIOD JYHNT MYl AMM S| § G| ) PESRDP ) Uoanay AgQ PeIRIPU] |9A8] JUR1 Q00T (BZ 1equiena(] Jo sy

B@YSN|} SUI| J9jRURIL JOJ PUSD SIOM 1918M JO BB / /¢ pUF UONNJIP 58 POSN BJ8M JSIRM JO [BD ggE°6 ‘UOIpPe U]

‘Ajsem o [vB gap'0] Jo PACW 18U € 1o} seysny uewdinbe/Sunuud dwnd Aq peppe 1e1em jo 1B gz | Jo [R101 ¥ yuMm pasowai seMm ping Jo BB | 1970 JO N101 B ‘00T Aenuer u|

@0y 0°'GLy aeoyes

1By 051 -ebprs

183 0'8¢ :Buewey pinbr] siqedung
128y 0'et :Buuiewey pinby MqeuRag
ey 0" poL peduing (230)

18y G'0) ‘yauow sy paduing

1By O'Ef PINbI] jenAsIeIY eiqeuei]
|eby 00 ewwedng

®BY 57089 eIsvM jeo)L

2 "ASH "8/ 6Z-4NH U0 peteq e sewnoa Buluemey
"000Z '9Z 1eqo1oQ uebeq Buidwng

HsewBU3 JURZIBES) WAL UOHEULCU) BUIMOJIOS E0L-XS (1)

‘SOUSNY S| J9JIURIY 1O} POSN MISM Jejem 4O |80 /CZ PUR ‘UOHNREP JOj PESN WeM JG1UM J0 kB O ‘UopPE U
9398m JO |uD 9EG JO [RACWIG: J8U B 10} ‘soysni) WaisAs/Bunuud dwind Aq peppe Jeiem Jo (BB OGS’ | UNM paAswal sem pinj) jo BB 9E | 'Z JO [§301 ® ‘| 002 Alenuel uj

1D 9'6oP ORONRS

1eB% 0'¢lL :ebpnig

By 6@y Bujuwwey pinbn sqedwing

1e8% Z°6S :Dupnwey pinbr] ejgerumaQ

(6461 u) pedwind jeBy 0'LL L sepnjouy @B Z G| :pedund [B10)
B 9°0 uow suj pedng

1e8y z°65 :pnbI] ERANITY SqeuRLg

.Guv. 00 “oﬂs:._on_..w

B0 8T (sEpp P10

'POZIIGRIS WILISILE 9G UED 4 JI UUMREp 0] paenEae Buleq mou 31 yuwl 9yl "100¢ 'L Aenuer uo umop Ins sem dwind ey pur wdB Go- moweq peddosp e Buidwnd ey1
‘T A ‘BLET-INH U0 pesiq i saunjos Bujueuioy
0002 ‘£¢ Jequeides ueBeq Duidung

usewBu3 ueziuBe) wWoy oyeulopy Bumoyed  GOL-S {

: SHLONLOOA

100T 1€
SANV.L TTHHS-ATONIS - JINVL A SNLVLS ANV AJOLNIANI 9-V HT19V.L

A-18




"SOUINJOA SACOE O4) Ul P1OS|IGU JOU SBM SH|| ‘POppL SBM ...3-3 ysn}y jo 8B |G JSUCHIPPE UR ‘DO0Z "6 1equIess) U0 sunie) dwnd Buimojjog
*SOUSNY} SUI| JSJSULIY JOJ POSN WeM |8 ( PUP UOON|IP 5B PESn M J8EM Jo @D g/ | '6 ‘vorIppe u|
‘s3sem Jo |20 7Gg°g JO [eACWIR 10U © 1O} ‘seysnyj Juewdinbe/Bunuud dwnd Aq peppe Je1eMm Jo 8B 70T JO 9103 B yuMm peacwas SeA PIRY JO 180 $OZ°L JO 9101 B ‘O0OZ 1equese Buung

HNF-EP-0182, Rev. 154

BB g'8ZY eyeoNes

&0 0’0 ebpnis

8By /98 Buiuiewey pinbr sjqedwng
190 8°Z6 Bulewey pinbi sjqeumg
By 2'61 :pedwny mio|

By 6°9 Lpuoyy shy pedwing

o8y 8'Z6 Ieunse) ejqrueig

by 00 :e1ewedng

By B'8Zt eIseM P10

'[RACUIAI 83S8M JUALING 0} puodsallos o} pelsnlpe sl OWN[OA GYEIYES 'Z ASY ‘87 GZ-INH U0 pesuq wuB sewnjoa Duewey
0007 ‘ZZ 1equeacN uefeq Duidwng

Hesu|BuU3 JRZUBOY Wak UoREULOM) BMolog LOL-XS (i

{STLONLOOA

100T ‘1€ Arenuef
SYNVL TTHHS-HTONIS - INV.L A9 SNALVLS ANV AMOILNAANI 9V 3T1dV.1L

A-19




HNF-EP-0182, Rev. 154

This page intentionally left blank.

A-20




HNF-EP-0182, Rev. 154

APPENDIX B

PERFORMANCE SUMMARY




HNF-EP-0182, Rev. 154

TABLE B-1. SUMMARY OF WASTE TRANSACTIONS IN THE DOUBLE-SHELL TANK (DST) SYSTEM

January 31, 2001

All volumes in Kgallons

- The DST system received waste additions from SST Stabilization, Tank Farms, WESF & A-350 in January.
- There was a net change of +88,000 gallons in the DST system for January 2001.
- The total DST inventory as of January 31, 2001 was 21.126 million gallons.

- There were 0 Kgals of Saltwell Liquid (SWL) pumped to the East Area DSTs {(101-AN) in January.
- There were ~55 Kgals of SWL (21 Kgals SWL & 34 Kgals H2Q) pumped to the West Area DSTs (102-8SY) in January.

- The SWL numbers are preliminary and are subject to change once cognizant engineers do a validation,

the volumes reported contain actual waste volume plus any water added for dilution and transfer line flushes.
- There were ~36,000 gallons of caustic (NaOH) (four transfers), added to Tank 101-AY in January,
~1000 gallons of water was used to flush the waste transfer system after the caustic additions.
- ~801 Kgals of Tank 104-AW waste was transferred to Tank 102-AW (evaporator feed tank} in January, this transfer is
in support of evaporator campaign 01-01 which is scheduled to begin in early March 2001.
- Tank 101-8Y was moved from the "Watch List Space" category in conjunction with it being removed from the
"Flammable Watch List' category by the Departrment of Energy (DOE) in January 2001.

- Tank 101-8Y was temporarily moved to the "Restricted Space" category in January 2001, once required

documentations is complete Tank 101-SY will be moved to the "Non-Aliccated Space” category and then be
available for waste storage use.

3 HERCE 10 R
OTHER GAINS ASSOCIATED WITH

SRERCH AT ER BRI

OTHER LOSSES ASSOCIATED WITH

B GO

FACILITY GENERATIONS
SWL (West) +55 Kgal (25Y) JSLURRY +0 Kgal SLURRY 4 Kgal
iCaustic (NaOH) +37 Kgal (1AY) JCONDENSATE 0 Kgal JcONDENSATE 14 Kgal
fTank Farms 16 Kgal (JAW,1AY,1AZ) __ JINSTRUMENTATION | _+0 Kgal JNSTRUMENTATION] -0 Kgal
+5 Kgal (8AP) +1 Kgal -8 Kgal

e o —— —

ACTUAL DST

RN BN

MISC. DST |

.

TOTAL DST
WASTE RECEIPTS WASTE RECEIPTS (1) CHANGES (+i-) WVR (1) CHANGE VOLUME

[locTo0 222 155 -24 0 198 20653

iNovoo 261 262 -14 0 247 20800

[[pECOO 139 300 -1 0 138 21038

[bano1 143 397 -25 0 88 21126

[FEBO1 303 0

[maro1 -283 -684

[aPro1 321 0

ImAYO1 302 0

DUNO1 334 0

JULO1 296 0

lauGo1 289 0

[sEPOT 282 0

{1): The "PROJECTED DST WASTE RECEIPTS" and "WVR" numbers were updated in November 2000, the projected volumes will be updated as
new and/or more accurate information is obtained. The projected volumes reported are the most current availabie, as supplied by cognizant engineers.

o

B-2

Campaign 94-1 (04/15/94 - 06/13/94) -2417
Campaign 94-2 (09/22/94 - 11/18/84) -2787
Campaign 95-1 (06/09/95 - 07/26/95) -2161
Campaign 96-1 (05/07/96 - 05/25/96) 1117
Campaign 97-1  {03/24/57 - 04/02/97) -351
Campaign 97-2 (08/16/97 - 09/30/97) -853
Campaign 99-1 (07/24/989 - 08/15/99) 818
Campaign 00.1_(04/20/00 _05/05/00) 682
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APPENDIX C

DOUBLE-SHELL TANK WASTE TYPE
AND SPACE ALLOCATION
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Table C-1. Double-Shell Tank Waste Inventory - January 31, 2001

— T — |
TOTAL AVAILABLE D3T SPACE | MONTHLY INVENTORY CHANGE
NON-AGING = ]
REMAINING
TANK WASTE TOVAL TOTAL SALTCAKE SLUDGE UNUSED
NAME TYPE SUFERNATE SOLIDS El SALTCAKE lZI LIQUID SLUDGE {2) LIQUID TANK SPACE
241-AN101 DN 224 0 0 7] 1] 0 [3[]
244-AN-102 [ L] ag &0 F -] 0 [ ]
241-AN-163 D8s 400 457 457 1M 1 o 184
241-AN-104 DssF 803 449 440 112 ] ] 88
241-AN-106 DSSF [>T 480 480 2 o ] 12
241-AN-1D8 [+ n 17 7 4 [ 0 1102
241-An107 o 793 247 247 82 o (1] 100
241-AP-101 DSSF 1114 o 1] 0 0 [7] 2
241-AP-102 cP 1089 ] o 0 0 o 51
241-AP-103 cc 282 1] o D 0 o a8
241-AP-104 [#1 1100 0 ] 0 i ] 3
241-AP-108 D&srF 1048 2] ] 2 0 o []
244-AP-108 Do -] o [ o 0 [ s18
241-AP-107 De 84 Q [} 0 o [ 158
241-AP-108 DN 38 o 0 0 0 o 1102
Z41-AW-101 DSSF ¥51 378 T8 ) a ] 14
24 1-AW-102 o 438 0 k] ] o 7 274
241-AW-103 NCRW 145 ) 47 12 318 79 832
241-AW-104 DN a5 31 23t 58 ] 0 824
241-AW-106 NCRW 172 265 [} o 255 3 712
241-AW-108 DasF 500 239 230 60 [ 1 0
ZAVAY-101 (3 1 108 0 [} 8 781
241-AY-102 b 301 184 [} a 28 405
241-AZ: 104 NCAWY [ 82 0 0 [] a3
241-AZ-102 NCan M2 106 o 0 18 a
241-87-101 tc [T [<] [X) Fil 0 189
241-8v-102 oc 81 n 0 [ 1 258
244-5Y-103 cc 388 92 o 308
b 802 IR 01T
NOTE: All Yolumes (n Kilo-Galions (Kgats)
{1}  Total Inventory = {Total Supernats + Total Solids)
(2) Saltcake Inciudes Saitcake Liquids; Studgs includes Sludge Liquid
{3} Total Solids = (Satcake + Sludgs)
Tank Space Usage Inventory Calculation by Waste Type:
TANK SPACE CHANGE
12000 TANK SPACE 10259 COMPLEXED SUPERNATE (DCICC} I
1201 TANK SPACE DILUTE SUPERNATE (DN} [AN-102= 962
P i .
i CHANGE - 104w 224 AN-100= 21
JAP-108= 28] [A-107= 793
OPERATIONAL SPACE AW-102= s2e} [Ap-103a 262
[AP-1085 A1 00 [ [AP-104= 1108)
[Aw-102= AW 104= AP-106= 822
[AW-105= AV 05 [AP-107= 984
AW-1 AY-102= . [av-101= o1
| SY-102= [TOTAL D SY-101= 288
TOYALW: T5Y) SY-102= 811

"RESTRICTED SPACE 1 [SLURRY SUPERNATE (088/088F) |
A 102w 80| 103= [
JAN-107= 100 104= [5E |
AP- 102 st Jare. 105 a3 AGING SUPERNATE [AW}
AZ-1D1% esh [AR-i01= 1114] [AZ-101= 285
AZ- 102 of [AB-105= 1043} [AZ-102= 892
[5v-101= 108) w10 781 Ve

BTALS

——

WATCH LIST SPACE |
103= 184}
JAM-104= 88|
105< 124 | DST SLUDGE f SALTCAKE LIQUID 1
W1tz _14] 102= 22 [AW-104= 58
163= 114 AW-105= 35,
[AN- 1042 114 w108 80
= 123 (V=101 1ol
[AN-108+ av-102+ 28|
Az 101= 1
i.:\z-mz- 18}
01= 21
o7= 11]
A 52
AP-1052 o ARAQHDI - c g
|AR-108= 518
aP-107= 158 _GRAND TOTALS 1
[an103= 032] DILUTE SUPERNATE {DN/DC) = 4308
AW- 104 824 ISLURRY (DSS/OSSF)= 5189
av-101= 781 CONCENTRATED COMPLEXED {CC= 4522
' CONCENTRATED PHOSPHATE (CPp 1089
AGING SUPERNATE (AW)w

EMERGENCY SPACE DST SOLIDS {NO LIQUID)=

DST SLUDGE / SALTCAKE L1QUID=

LAW or HLW RETURN
REMAINING SPACE.

Cc-2
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Table C-2. Double-Shell Tank Waste Inventory - January 31, 2001

RESTRICTED TANK SPACE:

OPERATIONAL TANK SPACE .
DST Headspace Avallable For Facillity Generated
Waste and 242-A Evaporator Operations

NON-ALLOCATED TANK SPACE

DST Headspece Avallable to Store Only Waste

TOTAL AV. LE USABL F JANUARY 31, 2001 =
ATCH LIST TANK SPACE: TANK WASTE TYPE AVAILABLE SPACE
Unusable DST Headspace - Dus fo Special Restictions  AN-103 DSS 184 KGALS |
on the Tanks, as Stated in the "Wyden Bl AN-104 DSSF 88 KGALS
AN-105 DSSF 12 KGALS
AW-101 DSSF 14 KGALS

AVAILABLE TANK SPACE=
MINUS WATCH LIST SPACE=

AVAILABLE SPACE AFTER WATCH LIST SPACE DEDUCTIONS=
MINUS RESTRICED SPACE=

TANK WASTE TYPE
AP-108 DN o
AW-102 DN
AW-105 NCRW
AW-106 DSSF
§Y-102 DC

AVAILABLE SPACE AFTER RESTRICTED SPACE DEDUCTIONS=

'MINUS OPERATIONAL SPACE=

WASTE TYPE
AN-101
AN-106
AP-101
AP-103
AP-104
AP-105
AP-106
AP-107
AW-103
AW-104
AY-101
AY-102

cc
DS&F
cC
cc
DSSF
DC
DC
NCRW
DN
DC
DN

EMERGENCY TANK SPACE

AVAILABLE SPACE
100 KGALS
51 KGALS
63 KGALS
0 KGALS
169 KGALS

10171 KGALS
-696 KGALS

9475 KGALS
472 KGALS

274 KGALS
713 KGALS
401 KGALS
258 KGALS

9003 KGALS
-2748 KGALS
5. KGA

AVAJLABLE SPACE
916 KGALS
1102 KGALS
26 KGALS
858 KGALS
31 KGALS
6 KGALS
518 KGALS
156 KGALS
632 KGALS
824 KGALS
781 KGALS
405 KGALS

-1140 KGALS

C-3

=11
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APPENDIX D

WASTE TANK SURVEILLANCE MONITORING TABLES

D-1
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TABLE D-1. TEMPERATURE MONITORING IN WATCH LIST TANKS (Sheet 1 of 2)
January 31, 2001

These tanks have been identified as Watch List Tanks in accordance with Public Law 101-510, Section 3137,
*Safety Measures for Waste Tanks at Hanford Nuclear Reservation,” (1990}, because they "... may have
a serious potential for release of high-level waste due to uncontrolled increases in temperature or presssure.”

All Watch List tanks are reviewed for increasing temperature trends. Temperatures in these tanks are monitored
by the Tank Monitor And Control System (TMACS), unless indicated otherwise.

Temperatures are taken in the waste unless in-waste thermocouples are out of service. Temperatures below are the
highest temperatures recorded in these tanks during this month,

Temperatures in Degrees F.
HYDROGEN {FLAMMABLE GAS)
Single-Shell Tanks Double-Shell Tanks
Officially Added to Officially Added to

Tank No, Tamp. Watch List JTank No. Temp. Watch List
A-101 143 191 AN-103 104 1/81
AX-101 128 1/91 AN-104 105 1/91
AX-103 108 1/91 AN-105 101 1/91
s-102 99 1/91 AW-101 99 6/93
s-111 89 191 95 1/91
5112 84 1191
SX-101 134 1/91
$X-102 140 1191
$X-103 155 1/91
SX-104 138 1/81
SX-105 167 1/91
SX-108 98 1/91
SX-109 (1) 134 1/91 19 Single-Shell Tanks
T-110 83 181 _5 Douhle-Sheil Tanks
U-103 87 1191 24 Tanks on Watch List
U-105 88 1/91
u-107 78 12/93
u-108 87 1192
U-108 85 131

All tanks were removed from the Ferrocyanide Watch List and 18 tanks from the Organics Watch List,
Tank C-106 was removed from the High Heat T.oad Watch List on December 16, 1999.

The remaining two tanks (C-102 and C-103) were removed from the Organics Watch List in August 2000.
DST SY-101 was removed from the Hydrogen Watch list on January 11, 2001.
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TABLE D-1. TEMPERATURE MONITORING IN WATCH LIST TANKS
(sheet 2 of 2)

Notes:;

Unreviewed Safety Question (USQ):
When a USQ is declared, special controls are required, and work in the tanks is limited. There are currently no USQs
on any tanks. Double-shell tank SY-101 was removed from the Hydrogen Watch List on January 11, 2001.

Hydrogen/Flammable Gas:

These tanks are suspected of having a significant potential for hydrogen/flammable gas generation, entrapment, and
episodic release. The USQ associated with these tanks was closed in September 1998. Twenty-four tanks (19 SST and
5 DST) remain on the Hydrogen Watch List.

Organic Salts:
These tanks contain concentrations of organic salts >3 weight% of total organic carbon (TOC)equivalent to 10 wt%

sodium acetate). The USQ associated with these tanks was closed in October 1998, and 18 organic complexant tanks
were removed from the Organic Watch List in December 1998.  The remaining two organic salts tank (C-102 and C-
103} were removed from the Organic Watch List in August 2000.

High Heat:

These tanks contain heat generating strontium-rich sludge and require drainable liquid to be maintained in the tank to
promote cooling. There are currently nine tanks on the High Heat Load List but no tanks on the High Heat Load Watch
List.

Active ventilation:
There are 15 single-shell tanks on active ventilation (seven are on the Watch List as indicated by an asterisk):

C-105 SX-107
C-106 (2) SX-108
SX-101 * SX-109 * (1)
SX-102 * SX-110
SX-103 * SX-111
SX-104 * SX-112
SX-105 * SX-114
SX-106 *

Footnotes:

) Tank 8X-109 is on the Hydrogen Watch List as it has the potential for flammable gas accumulation only
because other SX tanks vent through it.

2) Tank C-106 was removed from the High Heat Load Watch List on December 16, 1999.
3) Tanks C-102 and C-103 were removed from the Organics Salts Watch List on August 23, 2000.

@ Double-shell tank SY-101 was removed from the Hydrogen Watch List on January 11, 2001.
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TABLE D-2. TEMPERATURE MONITORING IN NON-WATCH LIST TANKS
January 31, 2001

SINGLE-SHELL TANKS WITH HIGH HEAT LOADS (>26,000 Btuw/hr)

Nine tanks have high heat loads for which temperature surveillance requirements are established by HNF-SD-WM-
TSR-006, Rev 1, Tank Waste Remediation System Technical Safety Requirements, December 1999,

In an analysis, WHC-SD-WM-SARR-010, Rev 1, Heat Removal Characteristics of Waste Storage Tanks,
Kummerer, 1995, it was estimated that nine tanks have heat sources >26,000 Btu/hr, which is the new parameter
for determining high heat load tanks. See also document HNF-SD-WM-BIO-001, Rev 1, Tank Waste Remediation
System Basis for Interim Operation, Noorani, 1998,

Temperatures in these tanks did not exceed TSR requirements for this month, and are monitored by the Tank Monitor
and Control System (TMACS), unless indicated otherwise. All high heat load tanks are on active ventilation,

Tank No. Temperature (F.)
C-106 (1} 57 (Riser #8)
§X-103 155

SX-107 183

$X-108 180

SX-109 (2} 134

SX-110 162

SX-111 182

SX-112 148

S$X-114 174

Notes: (1) C-106 was removed from the High Heat Load Watch List on December 16, 1999.
The final thermal analysis report, RPP-6463, Rev. 0, "Thermal Analysis for Tanks
241-AY-102 and C-106," was issued August 9, 2000. The report concluded that the best
estimate heat load for C-106 is between 7,000 and 11,000 Bavhr. Although it no longer
meets the criteria for a high heat load tank, it will take an AB change to revise the
temperature control limits and monitoring frequency. The AB Amendment request
is pending review by ORP.

{2) 8X-109 is on the Hydrogen Watch List as it has the potential for flammable
gas accumulation only because the other SX tanks vent through it.

SINGLE-SHELIL, TANKS WITH LOW HEAT 1.OADS (<26,000 Btu/hr

There are 114 low heat load non-watch list tanks. Temperatures in tanks connected to TMACS are monitored
by TMACS; temperatures in those tanks not yet connected to TMACS are manually taken semiannually in
January and July. Temperatures obtained semiannually have been within historical ranges for the applicable tank.

No temperatures have been obtained for several years in the tanks listed below. Most of these tanks have no
thermocouple tree.

Tank Na. Tank Na.
BX-104 TX-101
BY-102 TX-110
BY-109 TX-114
C-204 TX-118
$X-118 TX-117
T-102 U-104

T-105 D-4
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TABLE D-3. ADDITIONS/DELETIONS TO WATCH LISTS BY YEAR
January 31, 2001

Added/Deleted dates may differ from dates that tanks were officially added to the Watch Lists. (Sec Table A-1).

Ferrocyanide Hydrogen I Organics High Heat

NEHS: i X

“ Addad 2/81 (mﬁslon ta Oﬁginal List}

Added 3/93
Deleted 7/93 -4 (BX-110}
BX-111)
BY-101)
IT-101)

Added 12/93

Sl
Addad 5/94

AX-102
c-102
5-111
$X-103
TY-104
U-103
U-106
U-203
U-204
Delsted 11/94 ‘ -2 (BX-102)
{BX-106)

{C-108)
(C-111})
(C-112)
Delated 9/96 -14 BY-103}
{BY-104)
{BY-108)
{BY-106)
(BY-107)
(BY-108)
(BY-110)
BY-111)
BY-112)
{T-107)
{TX-118)
{TY-101}
{TY-103)
(TY-104)
Deleted 12/98 -18 (A-101)
(AX-102)
(B-103)
(5-102}
s-111}
[5X-103}
(SX-106)
111}
{TX-105})
{TX-118}
(TY-104)
{U-103}
{U-105)
{(U-106)
{U-107})
(U-111}
(U-203}
{U-204

-12

-10

¥ cernb
Deleted 12790 - 1C-1086) -1
[~ Dalstad UB/00 T {C-T02) -1
-1 {C-103) -1

Daleted G1/07 -1 {SY-10T1})




HNF-EP-0182, Rev. 154

TABLE D-4. SINGLE-SHELIL TANKS MONITORING COMPLIANCE STATUS

149 TANKS (Sheet 1 of 6)
January 31, 2001

The following table indicates whether Single-Shell tank monitoring was in compliance with the requirements as
specified in the applicable documents as of the last day of the applicable month:

LEGEND:

NOTE: ¢ = in compliance with all applicable documentation
All Watch List and High Heat tank temperature N/C = noncompliance with applicable documaentation
monitoring is in compliance. (4) 0/s = Qut of Service
All Dome Elevation Survey monitoring is in Neutron = LOW readings taken by Neutron probe
compliance POP = Plant Operating Procedure, TQ-040-650

All Psychrometrics monitoring is in compliance (2). [MT/FIC/ = Surface level measuremeant devices

Drywsll monitering no longer requirad (5]. ENRAF

In-tank photos/videos are taken "as neaded” 0osD = Operating Spec. Doc., OS5T-T-151-00013, 00030, 00031
N/A = Not applicable (not monitored, or no monitoring schedula)
None = Applicable equipment not installed
FSAR/TSR = Final Safety Analysis Report/Technical Safety

Requiremeants
Primary LOW
Tank Category | Temperature Leak Surface Level Readings (1) Readings

Tank Watch High Raadings Detection (OSDy {OSD}S, )

Number Heat (4) Source (5) MT FiC 'L. ENRAF Neutron

A-107 B LOW e

A-102 None

A-103 LOW

A-104 None

A-105 None

A-106 None

AX-101 LOW

AX-102 Nona

AX-103 None

AX-104 None

B-101 None

B-102 ENRAF

B-103 None

B-104 LOW

B-105 LOW

B-106 ENRAF

B-107 None

B-108 Nons

B-109 Nona

B-110 LOW

B-111 LOW

B-112 ENRAF

B-201 ENRAF

B-202 ENRAF

B-203 ENRAF

B-204 ENRAF

BX-101 ENRAF

BX-102 None

BX-103 ENRAF  FoiooNoaw oo b NeRs

BX-104 ENRAF

BX-105 None

BX-106 ENRAF

BX-107 ENRAF

D-6
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TABLE D-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS
149 TANKS (Sheet 2 of 6)

Primary LOW

Tank Catagory Temparature Leak Surface Level Readings (1) Raadings
Tank Watch High Readings Detection {OSD) {OSDI(5,7)
Number List Haat {4} Source (5) M FIC ENRAF Neutron
BX-108 None L ¢
BX-109 None
BX-110 None
BX-111 LOW
BX-112 ENRAF
By-101 LOW
BY-102 LOW
BY-103 LOW
BY-104 LOW
BY-108 LOW
BY-106 LOW
BY-107 LOW
BY-108 None
BY-108 LOW
BY-110 LOwW
BY-111 LOW
BY-112 LOW
c-101 Nane
C-102 (16} Nona
C-103 {10} ENRAF
C-104 None
C-106 None
C-108 {3) ENRAF
C-107 ENRAF
c-108 Neone
C-109 None
C-110 MT
c-111 Nana
C-112 None
C-201 None
C-202 None
C-203 Nons
C-204 Nona
5-101 ENRAF
5-102 LOW
5-103 ENRAF
5-104 LOW
5-105 LOW
S$-106 LOW
S-107 ENRAF
S-108 LOW
5-109 LOW
5-110 LOW
5111 ENRAF
5-112 LOW
S5X-101 LOW
S$X-102 LOW
5X-103 LOW
SX-104 Low
SX-105 LOW
SX-106 LOW
5X-107 None
5X-108 None
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TABLE D-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS

149 TANKS (Sheet 3 of 6)
Primary LOW
Tank Category Temperature Leak Surface Level Readings (1) Readings
Tank Watch High Readings Dataction (0SD) (OSDNMS5,7)
Number List Heat {4) Source {5) MT | FIC ENRAF Neutron
SX-109 None ] 5
SX-110 None
SX-111 None
SX-112 None
5X-113 None
SX-114 None
SX-116 None
T-101 None
T-102 ENRAF
T-103 None
T-104 LOW
T-106 None
T-106 None 5
T-107 ENRAF
T-108 ENRAF
T-109 None
T-110 LOW
T-111 LOW
T-112 ENRAF
T-201 MT
T-202 MT
T-203 None
T-204 MT
TX-101 ENRAF
TX-102 Low
TX-103 None
TX-104 None
TX-105 None
TX-106 LOW
TX-107 None
TX-108 None
TX-109 LOW
TX-110 LOW
TX-111 LOW
TX-112 LOwW
TX-113 LOW
TX-114 LOW
TX-11% LOW
TX-116 Nane
TX-117 LOW
TX-118 LOW
TV-101 None
TY-3102 ENRAF
TY-103 LOW
TY-104 ENRAF
TY-105 None
TY-106 None
u-101 MT
U-102 LOW
uU-103 LOW
U-104 None
U-105 LOW
uU-106 LOW  pccNomss Soop o Noaes i

D-8
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TABLE D-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS

149 TANKS (Sheet 4 of 6)
Primary LOwW

Tank Catagory Temperature {eak Surface Level Readings (1) Readings
Tank Watch High Readings Detaction {0SD) {QSD)5,7)
Number List Heat (4) Source (5) MT FIC ENRAF Neutron
U-107 ENRAF s
U-108 LOW
u-108 LOW
U-110 None
U-111 Low
u-112 Nane
u-201 MT
U-202 MT
u-203 None
U-204 ENRAF

Catch Tanks and Special Surveillance Facilities

A-302-A

A-302-B

ER-311

AX-162

AZ-151

AZ-154

BX-TK/SMP

A-244 TK/SMP

AR-204

A-417

A-350

CR-003

Vent Sta.

244-5 TK/SMP

5-302

5-304

TX-244 TK/SM

TX-302-B

TX-302-C

U-301-B

UX-302-A

5-141

5-142

?utalc:

149 tanks

19 9

Hydrogen
‘Watch List
Tanks

High Heat
Tanks (nan-
Watch List)

N/C: O

N/C: O

N/C: O

N/C: O

D-9
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TABLE D-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS ~149 TANKS

{Sheet 5 of 6)

Footnotes:

1.

All 88Ts have either manual tape, FIC, or ENRAT surface level measuring devices. Some also have zip cords.

ENRAF gauges are being installed to replace FICs (or sometimes manual tapes). The ENRAF gauges are being
connected to TMACS, but many are currently being read manually from the field. Sec Table D-6 for list of ENRAF
installations.

High heat tanks have active exhausters; psychrometrics can be taken in the high heat tanks. Psychrometric readings
are taken on an "as needed” basis with the exception of tanks C-105 and C-106. Document OSD-T-151-00013
requires psychrometric readings to be taken in C-105 and C-106 on a monthly frequency when the ventilation
system is running. Psychrometric readings were not taken in C-105/106 in May 2000. Discrepancy Report 00-880
was issued August 3, 2000, stating a work package was not prepared due to an oversight during personnel
transition. Notification to DOE-RL to discontinue psychrometric data collection in C-105/C-106 was submitted in
July 1998; this was not responded to by DOE; therefore the discontinuance of psychrometrics was not incorporated
into OSD-T-151-00013. Since the issuance of the Discrepancy Report, an additional request has been made to
DOE:; as soon as a response 18 received, the requirement to take psychrometrics will be deleted from the OSD. The
Environmental Protection Agency does not require that psychrometrics be taken.

Psychrometric readings previously taken monthly in SX-farm will now be taken annually.
Tank C-106 was removed from the High Heat Load Watch List on December 16, 1999,

Temperature readings may be regulated by OSD, POP, or FSAR (FSAR cnly regulates high heat load tanks).
Temperatures cannot be obtained in 13 low heat load tanks (se¢ Table D-2). The OSD does not require readings or
repair of out-of-service thermocouples for the low heat load (<26,000 Btwh) tanks. However, the POP requires that
attempts are to be made semiannually in January and July to obtain readings for these tanks.

Temperatures in some tanks cannot be taken in the waste because the waste level is lower than the lowest
thermocouple in these trees.

Temperatures for many tanks are monitored continuously by TMACS; see Table D-7, TMACS Monitoring Status.

Document OSD-T-151-00031, "Operating Specifications for Tank Farm Leak Detection,” REV D-2,

December 7, 2000, requires that single-shell tanks with the surface level measurement device contacting liquid,
partial liquid, or floating crust surface, will be monitored for leak detection on a daily basis. Tanks with a solid
surface will be monitored for leak detection on a weekly basis by taking neutron scan data from a Liquid
Observation Well (LOW), if an LOW is present. Tanks with a solid surface but without LOWSs will not be
monitored for leak detection until an LOW is installed. The OSD specifies what leak detection methods are to be
used for each tank, and the requirements if the readings are not taken on the required frequency or if equipment is
out of service.

This OSD revision does not require drywell surveys to be taken: drywell scans will only be taken by special request,
since any scans would have to be subcontracted. The contractor no longer has drywell scanning equipment.

Ieak detection for the catch tanks is performed by monitoring for the buildup of liquid in the secondary containment
(for most tanks with secondary containment) or for decrease in the liquid level for those tanks without secondary
containment or secondary containment monitoring.
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TABLE D-4. SINGLE-SHELL TANKS MONITORING COMPLIANCE STATUS - 149 TANKS

10.

11.

12.

(Sheet 6 of 6)

Caich tank 240-3-302 is monitored for intrusions only, and is not subject to leak detection monitoring requirements
until liquid is present above the intrusion level.

Weight Factor 1s the surface level measuring device currently used in A-417, A-350, 244-A Tank/Sump, and 244-5
Tank/Sump. DCRT CR-003 is inactive and measured in gallons. 204-AR is also measured in gallons.

Document SD-WM-TI-605, REV. 0, dated January 1994, describes the rationale for Liquid Observation Well
{LOW) installation priority. This priority is based on tank leak status, tank surface condition, and tank stabilization
status. Also included is a listing of tanks with the waste level being below two feet, which have no

priority assigned because no effort will be made to install LOWSs in the near future. LOW probes are unable to
accurately monitor interstitial hquid levels less than two feet high.

Tanks which will not receive LOWSs:

A-102 BX-101 €-201 T-106
A-104 BX-103 C-202 T-108
A-105 BX-105 C-203 T-109
AX-102 BX-106 C-204 TX-107
AX-104 BX-108 SX-110 TY-102
B-102 C-108 5X-113 TY-104
B-103 C-109 SX-115 TY-106
B-112 C-111 T-102 U-101

T-103 J-112
Total - 34 Tanks

Tank TX-105 - the LOW was in riser 8; the riser has been removed and the LOW has not been monitored since
January 1987. Liquid levels are being taken in riser 9 by ENRAF and recorded in TMACS.

Tank AX-101 - LOW readings are taken by gamma sensors.
Tanks C-102 and C-103 were removed from the Organics Salts Waich List on August 23, 2000

Tank $X-1035 - LOW scan not taken for week ending August 28, 2000. LOW is primary leak detection device,
ENRAF is backup and monitored daily in TMACS. LOW has failed structurally, and will be replaced. Work
Package 2H0005040. Fabrication shop is having procurement problems; completion date has been delayed.
(Tank is currently being saltwell pumped).

Tank B-110 - LOW scan not taken for week ending October 9, 2000. LOW is pnimary leak detection device, no
stated backup, so device must be repaired in 14 days or an altemative device used to obtain a valid reading before
an OSD violation cccurs. Discrepancy Report 00-884 (Rev 2) issued December 12, 2000. The LOW is being
grouted per 2W-00-01303 so that readings can be obtained. Work Package 2H0105321will replace LOW well at a
later date. The grouting and decontamination attempts done November and December 2000 were unsuccessful;
LOW well will be replaced. Deadline to install well is now February 7, 2001.
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TABLE D-5. DOUBLE-SHELL TANKS MONITORING COMPLIANCE STATUS

28 TANKS (Sheet 1 of 2)
January 31, 2001

The following table indicates whether Double-Shell tank monitoring was in compliance with the requirements as
specified in the applicable documents as of the last day of the applicable month.

NOTE:

Dome Elevation Surveys are not required for

DSTs.

Psychrometrics and in-tank photos/videos are
taken "as needed™ {2)

LEGEND:

= In compliance with all applicable documentation
Noncompliance with applicable documentation
Surface level measurement devices

N/C

FIC/ENRAF
M.T.

osD

None

0/s

W.F.

N/A

0SD-T-151-0007, OSD-T-151-00031

no M.T., FIC or ENRAF installed

Out of Service

Waeight Factor

= Not Applicable {not monitored or no menitoring schedule)

[l |

Rad. = Radiation

Tank
Number

Watch List

Temperature
Readings
(3)
{OSD)

Radiation Readings

Surface Level Readings (1) Leak Detection Pits (4)
(OSD} {0SD) Annulus

M.T. FIC ENRAF W.F. Rad. {6) ({OSD)

AN-101

AN-102

AN-103

AN-104

AN-105

AN-108
AN-107

AP-101

AP-102

AP-103

AP-104

AP-105

AP-108

AP-107

AP-108

AW-101

AW-102

AW-103

AW-104

AW-105

AW-106

AY-101

AY-102

AZ-101

AZ-102

SY-101

5Y-102

5Y-103

Totals:
28 tanks

[
Watch List Tanks

N/C: O

N/C: O N/C: O N/C: 0 N/C: 0 N/C: O N/C: O
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TABLE D-5. DOUBLE-SHELL TANKS MONITORING COMPLIANCE STATUS - 28 TANKS

(Sheet 2 of 2)

Footnotes:

10.

Some double-shell tanks have both FIC and manual tape which is used when the FIC is out of service.
Noncompliance (N/C) will be shown when no readings are obtained. ENRAF gaunges are being installed to
replace FICs. The ENRAF gauges are being connected to TMACS, but some are currently being read
manually,

Psychrometric readings are iaken on an "as needed" basis. No psychrometric readings are currently being
taken in the double-shell tanks.

OSD specifies double-shell tank temperature limits, gradients, etc.

Applicable OSD and HNF-IP-0842, latest revisions, are used as guidelines for monitoring Leak Detection Pits.
See also (6) and (7) below.

AW-102 has ENRAF, FIC and M.T. At some point the FIC will be removed.
USQ TF-97-0038, dated April 28, 1997, specifies discontinuing the use of leak detection pit radiation
monitoring equipment in all double-shell tank farms where the leak detection pits are used as tertiary leak
detection. This applies to all double-shell tank farms.
Leak Detection Pit weekly readings are being obtained by Instrument Technicians in these tanks:
AP-103C (for tanks AP-101 - 104)
AP-105C (for tanks AP-105 - 108)
SY-103 - Manual Tape has sporadic readings. ENRAF is primary device.

SY-101 - LDP readings are above normal range. EDL #S0007 to repair it.
SY-103 - LDP readings are above normal range. EDL #241-8Y-95-5 to repair it.

SY-101 - was removed from the Hydrogen Watch List on January 11, 2001.
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TABLE D-6. ENRAF SURFACE LEVEL GAUGE INSTALLATION AND

DATA INPUT METHODS

January 31, 2001

LEGEND

SACS = Surveillance Analysis Computer Systam

TMACS = Tank Monitor and Control System

Auto = Automastically enterad intc TMACS and electronically transmitted to SACS

Manual = Manually entered directly into SACS by surveillance personnal, from Fisld Data sheets
EAST AREA WEST AREA
Tank [Installed| Input Installed | Input Tank | Installed Input Tank |Installed Input
No. Date | Method Date | Method | {No. Date Method No. Date | Method
A-101 09/95 Auto 07/00 Auto s-101 02/85 Auto ATX-101 11/9% Auto
A-102 07/00 Auto §-102 05/85 Auto {Tx-102 05/96 Auto
A-103 07/96 Auto 06/00 Auto 5-103 06/94 Auto TX-103 12/95 Auto
A-104 05/96 Manual 06/00 Auto 5-104 05/99 Auto TX-104 03/96 Auta
A-105 04/98 Auto i45-108 07/95 Auto TX-105 04/96 Auto
A-106 01/96 Auto 06/96 Aurto 5-106 06/94 Auto TX-106 04/36 Auto
AN-101 08/96 Auto 04/96 Auto #5-107 06/94 Auto b TX-107 04/96 Auto
AN-102 05/00 Auto 06/96 Auto 5-108 07/95 Auto ] TX-108 04/96 Auto
AN-103 08/85 Auto 03/96 Auto 5-109 08/95 Auto A TX-109 11/85 Auto
AN-104 08/95 Auto 07/94 Auto 45-110 08/95 Auto EATX-110 05/96 Auto
AN-105 0B/95 Auto 06/96 Auto  EES-111 08/94 Auto ZdTX-111 05/96 Auto
AN-108 05/00 Auto 06/96 Auto  pEs-112 05/95 Auto {TX-112 05/96 Auto
AN-107 04/00 Auto 08/95 Auto 4SX-101 04/95 Auto qTX-113 05/96 Auto
AP-101 06/99 Auto 06/96 Auto ASX-102 04/95 Auto ] TX-114 05/96 Auto
AP-102 08/99 Auto 06/96 Auto H5X-103 04/95 Auto E TX-115 05/96 Auto
AP-103 08/39 Auto 03/96 Auto  [ESX-104 05/95 Auto ] TX-116 05/96 Auto
AP-104 07/99 Auto SX-106 05/95 Auto £ TX-117 06/96 Auto
AP-105 08/99 Auto 09/99 Aute  iElsX.106 08/94 Auto F2 TX-118 03/96 Auto
AP-106 08/99 Auto 12/96 Auto  EEISX-107 09/99 Auto 223 TY 101 07/96 Auta
AP-107 08/99 Auto 2 sx-108 09/98 Auto {Tv-102 09/95 Auto
AP-108 08/99 Auto el S X-108 09/98 Auto #{TY-103 08/95 Auto
AW-101 08/95 Auto 23 SX-110 08/99 Auto E S TY-104 06/95 Auto
AW-102 05/96 Auto 1SX-111 09/99 Auto B TY-106 12/95 Auto
AW-103 05/96 Auto EEISX-112 09/99 Auto 1TY-106 12/95 Auto
AW-104 01/86 Auto ZSX-113 09/99 Auto U-101
AW-105 06/96 Auto 02/97 Manual EESX-114 09/99 Auto U-102 01/96 Manual
AW-106 06/96 Auto 02/99 Manual ESISX-116 09/99 Manual u-103 07/94 Auto
AX-101 09/95 Auto Y-101 07/94 Auto i U-104
AX-102 09/98 Auto SY-102 06/94 Auto 2dU-108 07/94 Auto
AX-103 09/95 Auto SY-103 07/94 Auto ErdU-106 08/94 Auto
AX-104 10/96 Auto 08/94 Auto T-101 05/95 Manual  E3U-107 08/94 Auto
AY-101 03/96 Auto 04/89 Manual  FiE{T-102 06/94 Auto  Eiu-108 05/95 Auto
AY-102 01/98 Auto 05/96 Manual [3T-103 07/95 Manual 7 U-109 07/94 Auto
AZ-101 08/96 Manual 02/96 Auto T-104 12/95 Manual  Eidu-110 01/96 Manual
AZ-102 04/85 Aute 24 T-106 07/86 Manuat AU-111 01/86 Manual
B-101 07/00 Auto 2 T-108 07/95 Manual  Ei{u-112
B-102 02/95 Auto b T-107 06/94 Auto u-201
B-103 07/00 Auto P T-108 10/95 Manual U-202
B-104 06/00 Auto 4 T-109 09/94 Manual U-203 08/98 Manual
B-105 08/00 Auto 03/96 Manual |2 T-110 06/95 Auto E U-204 06/98 Manual
B-106 07/00 Auto E T-111 07/95 Manual
B-107 06/00 Auto i T-112 09/86 Manual
B-108 07/00 Auto S T-201
B-109 08/00 Auto T-202
B-110 07/00 Auto ] T-203
8-111 07/00 Auto ] T-204
B-112 03/95 Auto e

Total East Area: 70

g% Total West Area: 77

147 ENRAFs installed:

125 automatically entered into TMACS, 22 manually entered inte SACS
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TABLE D-7. TANK MONITOR AND CONTROL SYSTEM (TMACS)

Note: Indicated below are the number of tanks having at least one operating sensor monitored by TMACS.

HNF-EP-0182, 154

January 31, 2001

Some tanks have more than one sensor: multiple sensors of the same type in a tank are not shown in the table

tfor example: 10 tanks in BY-Farm have at least one operating TC sensor and 3 tanks in BY-Farm have
at least one aperating RTD sensor).

Acceptance Testing Completed: Sensors Automatically Monitored by TMACS

Temperatures
Resistance
EAST AREA Thermocoupie Thermal ENRAF Gas
Tree Device Level Pressure |Hydrogen Sample
Tank Farm (TC) {RTD) Gauge {s]] (c) Flow
A-Farm {6 Tanks) 1 3 1 1
AN-Farm (7 Tanks) 7 7 7 3 3
AP-Farm (8 Tanks) 8
AW-Farm {6 Tanks) 8 8 1 1
AX-Farm {4 Tanks) 3 4 1
AY-Farm (2 Tanks} 2
AZ-Farm {2 Tanks)
B-Farm (16 Tanks) 1 16
BX-Farm {12 Tanks) 11 12
BY-Farm (12 Tanks) 10 3 2
C-Farm {16 Tanks) 15 {f) 1 3 1
TOTAL EAST AREA

{91 Tanks) 54 4 83 8 8 5
WEST AREA
S-Farm {12 Tanks) 12 12 1 3 1 {e)
SX-Farm {15 Tanks} 14 14 1 7 5 la)
SY-Farm {3 Tanks) {(a) 3 3 1 2 2
T-Farm {16 Tanks) 14 1 3 (d) 1 (o)
TX-Farm {18 Tanks) 13 18
TY-Farm (6 Tanks) 6 3 2]
U-Farm (16 Tanks) 15 6 4 6 6

TOTAL WEST AREA

(86 Tanks) 77 4 62 19 19

TOTALS {177 Tanks) 131 12% 15 25 24

(a) Tank SY-101 has 2 gas sample flow sensors plus 2 vent flow sensors, and 2 ENRAFs.
(b) Each tank has two sensors (high and low range).
(c) Each tank has two sensors (high and low range).

(d) T-107 - Auto ENRAF O/S, manual readings taken daily

(e) 8, SX, and T-Farms - five gas sample flow sensors have been unheoked or removed. Will eventually use SHMS
equipment on other tanks but none scheduled yet.
(f) C-105 acromag needs replacing. Manual readings are taken weekly.
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MISCELLANEOUS UNDERGROUND STORAGE TANKS
AND SPECIAL SURVEILLANCE FACILITIES
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TABLE F-1. SINGLE-SHELL TANK LEAK VOLUME ESTIMATES (Sheet 1 of 5)
January 31, 2001

Date Declared Associated Interirm
Confirmed or Volume KiloCuries Stabilized |.eak Estimate
Tank Number Assumed Leaker (3) Gallons (2) 137 ¢s (10) Date {11} Updated Reference
=} m——— e — e —— .
241-A-103 1987 5800 (8) 06/88 1987 (i)
241-A-104 1975 500 to 2500 0.8t 1.8 {q 09/78 1883 {aHq)
241-A-10% (1) 1963 10000 to 85 to 760 (b) 07/79 1991 (b)(c)
277000Q
241-AX-102 1988 3000 (8) 09/88 1989 {h)
241-AX-104 1977 -~ {6} 08/81 1989 {g)
241-B-101 1974 - {6) 03/81 1989 (@)
241-B-103 1978 - (6) 02/85 1989 (g}
241-B-10%5 1978 -- (6) 12/84 1989 (@)
241-B-107 1980 8000 (8) 03/85 19886 (d){f}
241-B-110 1981 10000 ({8} 03/85 1986 (d)
241-B-111 1978 - (8) 06/85 1989 (g)
241-B-112 1978 ~ 2000 05/85 1989 (g)
241-B-201 1980 1200 (B) 08/81 1984 {a)(f)
241-B-203 1983 300 (8) 06/84 1986 {d)
241-B-204 1984 400 (8} 06/84 1989 {g)
241-BX-101 1972 - (8) 08/78 1889 {g)
241-BX-102 1971 70000 S0 () 11/78 1988 (d)
241-BX-108 1974 2500 0.5 (I} 07779 1986 (d}
241-BX-110 1976 - (B} 08/85 1989 (g}
241-BX-111 1984 {13) -- {6} 03/95 1993 (g}
241-BY-103 1873 <5000 11/97 1983 {a}
241-BY-105 1984 - {6) N/A 1989 (@)
241-BY-106 1984 - (B) N/A 1988 {g)
241-BY-107 1984 15100 (8B) 07/79 1989 {g)
241-BY-108 1972 < 5000 02/85 1983 (a)
241-C-101 1980 20000 (8)(10) 11/83 1986 {d)
241-C-110 1984 2000 05/9% 1989 (@)
241-C-111 1968 5500 (8) 03/84 1988 {g)
241-C-201 (4} 1988 850 03/82 1987 {t
241-C-202 (4} 1988 450 08/81 1987 (i}
241-C-203 1984 400 (8) 03/82 1986 (d)
241-C-204 (4) 1888 350 09/82 1987 {i}
241-5-104 1968 24000 (8) 12/84 1989 (g}
241-SX-104 1988 6000 (8B) 04/00 1988 (k)
241-8X-107 1984 <5000 10/79 1983 {a)
241-8SX-108 (5){14) 1962 2400 to 17 to 140 08/78 1991 {m){q){t}
35000 {m)(gHt)
241-SX-108 (S)(14) 1965 < 10000 <40 (n}(t) 05/81 1992 {n)it}
241-SX-110 1976 5500 (8) 08/79 1989 tg)
241-SX-111 {14) 1974 500 to 2000 0.6 to 2.4 (}{q)t) 07/79 1986 (dHq){t}
241-8X-112 (14} 1968 30000 40 (I){t) 07/79 1986 (d){t}
241-SX-113 1962 15000 ’ 8 () 11/78 1986 {d)
241-8X-114 1972 - {B) 07/79 1989 (g}
241-5X-115 18685 50000 21 {o) 09/78 1292 (o}
241-T-101 1992 7500 (8) 04/93 1992 (P
241-T-103 1974 <1000 (8) 11/83 1989 {g)
241-T-106 1973 115000 (8) 40 () 08/81 19886 {d)
241-T1-107 1984 -~ (B} 05/96 1989 {{2)]
241-T-108 1974 <1000 (8) 11/78 1980 (f)
241-T-109 1974 <1000 (8) 12/84 1989 i@
241-T-111 1979, 1994 (12) <1660 (B) 02/95 1994 (fird
241-TX-105 1977 -- (8) 04/83 1983 (g)
241-TX-107 (5) 1984 2500 10/72 1986 {d)
241-TX-110 1977 -- {6} 04/83 1989 {g)
241-TX-113 1974 -- (B) 04/83 1989 . (g}
241-TX-114 1974 - (6) 04/83 1989 (g}
241-TX-115 1977 - (6) 09/83 19892 (g)
241-TX-116 1977 - (6) 04/83 1989 {g)
241-TX-117 1977 - {6) 03/83 1989 {g)
241-TY-101 1973 <1000 (8} 04/83 1980 (f)
241-TY-103 1973 3000 0.7 {l) 02/83 1986 d)
241-TY-104 1981 1400 (8) 11/83 1988 ()
241-TY-105 1960 35000 4 () 02/83 19886 {d)
241-TY-106 1959 20000 2 {) 11/78 1986 id)
241-U-101 1959 30000 20 (B 08/79 1986 {d)
241-U-104 1961 S5000 0.09 (I 10/78 1986 {d)
241-U-110 1975 5000 to 8100 (8) 0.05 (q) 12/84 1986 (d)q)
241-U-112 1980 8500 (8 09/79 1986 {d}
HY:Tank: ;

N/A = not applicable {not yet interim stabilized)



HNF-EP-0182, Rev. 154

TABLE F-1. SINGLE-SHELL LEAK VOLUME ESTIMATES
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Footnotes:

I

(2)

3)

Current estimates {see reference(b)] are that 610 Kgallons of cooling water was added to Tank 241-A-105
from November 1970 to December 1978 to aid in evaporative cooling. In accordance with Dangerous Waste
Regulations [Washington Administrative Code 173-303-070 (2)(2)(ii), as amended, Washington State
Department of Ecology, 1990, Olympia, Washington], any of this cooling water that has been added and
subsequently leaked from the tank must be classified as a waste and should be included in the total leak
volume. In August 1991, the leak volume estimate for this tank was updated in accordance with the WAC
regulations. Previous estimates excluded the cooling water leaks from the total leak volume estimates because
the waste content (concentration) in the cooling water which leaked should be much less than the original
liquid waste in the tank (the sludge is relatively insoluble). The total leak volume estimate in this report {10
Kgallons to 277 Kgallons) is based on the following {sec References):

1. Reference (b) contains an estimate of 5 Kgallons to 15 Kgallons for the initial leak prior to August
1968.
2. Reference (b) contains an estimate of 5 Kgallons to 30 Kgallons for the leak while the tank was being

sluiced from August 1968 to November 1970.

3 Reference (b) contains an estimate of 610 Kgallons of cooling water added to the tank from
November 1970 to December 1978 but it was estimated that the leakage was small during this period.
Thus reference contains the statement “Sufficient heat was generated in the tank to evaporate most,
and perhaps nearly all, of this water.” This results in a low estimate of zero gallons leakage from
November 1970 to December 1978.

4. Reference (c) contains an estimate the 378 to 410 Kgallons evaporated out of the tank from
November 1970 to December 1978. Subtracting the minimum evaporation estimate from the cocling
water added estimate provides a range from 0 to 232 Kgallons of cooling water leakage from
November 1970 to December 1978.

Low Estimate High Estimate

Prior to Angust 1968 5,000 15,000
August 1968 to November 1970 5,000 30,000
November 1970 to December 1978 0 232,000

Totals 10,000 277,000

These leak volume estimates do not inciude (with some exceptions), such things as: (a) cooling/raw water
leaks, (b) intrusions (rain infiliration) and subsequent leaks, (c} leaks inside the tank farm but not through the
tank liner {surface leaks, pipeline leaks, leaks at the joint for the overflow or fill lines, etc.), and (d) leaks from
catch tanks, diversion boxes, encasements, etc,

In many cases, a leak was suspected long before it was identified or confirmed. For examiple, reference (d)
shows that Tank 241-U-104 was suspected of leaking in 1956. The leak was “confirmed” in 1961. This report
lists the “assumed leaker” date of 1961. Using present standards, Tank 241-U-104 would have been declared
an assumed leaker in 1956. In 1984, the criteria designations of “suspected leaker,” “questionable integrity,”
“confirmed leaker,” “declared leaker,” *borderline” and “dormant,” were merged into one category now reported
as “assumed leaker.” See reference (f) for explanation of when, how long, and how fast some of the tanks
leaked. It is highly likely that there have been undetected leaks from single-shell tanks because of the nature of
their design and instrumentation.
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The leak volume estimate date for these tanks is before the “declared leaker” date because the tank was in a
“suspected leaker” or “questionable integrity” status, however, a leak volume had been estimated prior to the
tank being reclassified.

The increasing radiation levels in drywells and laterals associated with these three tanks could be indicating
continuing leak or movement of existing radionuclides in the soil. There is no conclusive way to confirm these
observations.

Methods were used to estimate the leak volumes from these 19 tanks based on the assumption that their
cumulative leakage is approximately the same as for 18 of the 24 tapks identified in footnote (9). For more
details see reference (g). The total leak volume estimate for these tanks is 150 Kgallons (rounded to the nearest
Kgallons), for an average of approximately 8 Kgallons for each of 19 tanks.

The total has been rounded to the nearest 50 Kgallons. Upper bound values were used in many cases in
developing these estimates. It is likely that some of these tanks have not actually leaked.

Leak volume estimate is based solely on observed liquid level decreases in these tanks. This is considered to
be the most accurate method for estimating leak volumes.

The curie content shown is as listed in the reference document and is not decayed to a consistent date:
therefore, a cumnulative total is inappropriate.

Tank 241-C-101 experienced a liquid level decrease in the late 1960s and was taken out of service and
pumped to a “minimum heel” in December 1969. In 1970, the tank was classified as a “questionable integrity”
tank. Ligud level data show decreases in level throughout the 1970s and the tank was saltwell pumped during
the 1970s, ending in April 1979. The tank was reclassified as a “confirmed leaker” in January 1980, See
references (q) and (r); refer to reference (s) for information on the potential for there to have been leaks from
other C-farm tanks (specifically, C-102, C-103, and C-109).

These dates indicate when the tanks were declared to be interim stabilized. In some cases, the official interim
stabilization documents were issued at a later date. Also, in some cases, the field work associated with interim
stabilization was completed at an earlier date.

Tank T-111 was declared an assumed re-leaker on February 28, 1994, due to a decreasing trend in surface
level measurement. This tank was pumped, and interim stabilization completed on February 22, 1995,

Tank BX-111 was declared an assumed re-leaker in Apnl 1993. Preparations for pumping were delayed,
following an administrative hold placed on all tank farm operations in August 1993. Pumping resumed and the
tank was declared interim stabilized on March 15, 1995.

The leak volume and curie release estimates on SX-108, SX-109, 8X-111, and SX-112 have been re-
evaluated using a Historical Leak Model [see reference (t)]. In general, the model estimates are much higher
than the values listed in the table, both for volume and curies released. The values listed in the table do not
reflect this revised estimate because, “In particular, it is worth emphasizing that this report was never meant to
be a definitive update for the leak baseline at the Hanford Site. It was rather meant to be an attempt to view the
issue of leak inventories with a new and different methodology.” (This quote is from the first page of the
referenced report).

In July 1998, the Washington State Department of Ecology (Ecology) directed the U. S. Department of Energy
(DOE) to develop corrective action plans for eight single-shell tank farms (B/BX/BY/S/SX/T/TX/TY) where
groundwater contamination likely originated from tank farm operations. A Tri-Party Agreement milestone (M-
45 series) was developed that established a formalized approach for evaluating impacts on groundwater quality
of losses of tank wastes to the vadose zone underlying these tank farms. Planning documents have been

F-4



HNF-EP-0182, Rev. 154

TABLE F-1. SINGLE-SHELL TANK LLEAK VOLUME ESTIMATES
(Sheet 4 of 6)

completed for the 8, SX, B, BX, and BY tank farms and will be completed shortly for the T, TX, and TY
farms. The phase 1 field investigation is near completion in the S and SX tank farms and has begun in the B,
BX, and BY farms. Field work is anticipated in FY-02 for the T, TX, and TY tank farms. The remaining four
single-shell tank farms are expected to be included in corrective action plans in the near future.

All of the information included in this appendix is currently under review and stgnificant revisions are
anticipated. Recently, major tank farm vadose zone investigation efforts (such as the baseline spectral gamma-
ray logging of all drywells in all single-shell tank farms, as well as drilling and sampling in the SX tank farm)
were completed. This appendix will be revised as a better understanding of past tank leak events is developed.
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SINGLE-SHELL TANKS INTERIM STABILIZATION, AND
CONTROLLED, CLEAN AND STABLE (CCS) STATUS
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TABLE G -1. SINGLE-SHELL TANKS INTERIM STABILIZATION STATUS (Sheet 1 of 3)

January 31, 2001
Interim Interim Interim

Tank Tank Stabit. Stabil. Tank Tank Stabit. Stabil. Tank Stabil. Stabil.
A-101 SOUND N/A ASMD LKR 11/83 AR ASMD LKR 11/78 AR
A-102 SOUND 08/89 SN SOUND 09/8% JET ASMD LKR 12/84 AR
A-103 ASMD LKR 06/88 AR SOUND N/A SOUND 01/00 (5) JET
A-104 ASMD LKR 09/78 AR SOUND 08/89 SN ASMD LKR 02/95 JET
A-105 ASMD LKR 07/79 AR SOUND 10/95 AR SOUND 03/81 AR{2)(3)
A-106 SOUND 08/82 AR SOUND N/A SOUND 04/81 AR (3)
AX-101% SOUND N/A SOUND 09/85 JET SOUND 08/81 AR
AX-102 ASMD LKR 09/88 SN SOUND 03/84 AR SOUND 04/81 AR
AX-103 SOUND Q8/87 AR SOQUND 11/83 AR SOUND 08/81 AR
AX-104 ASMD LKR o8/81 AR ASMD LKR 05/95 JET SOUND 02/84 AR
B-101 ASMD KR 03/81 SN ASMD LKR 03/84 SN SOUND 04/83 JET
B-102 S0UND 08/85 SN SOUND 08/90 AR SOUND 08/83 JET
B-103 ASMD IKR 02/85 SN ASMD LKR 03/82 AR S50UND 09/79 SN
B-104 S0UND 06/85 SN ASMD LKR 08/81 AR ASMD LKR 04/83 JET
B-105 ASMD IKR 12/84 AR ASMD LKR 03/82 AR SOUND 06/83 JET
B-106 S0UND 03/86 SN ASMD LKR 09/82 AR ASMD LKR 10/79 AR
B-107 ASMD LKR 03/85 SN SOUND N/A SOUND 03/83 JET
B-108 SOUND 056/85 SN SOUND N/A SOUND 04/83 JET
B8-109 SOUND 04/85 SN SOUND 04/00 JET (6) ASMD LKR 04/83 JET
B-110 ASMD LKR 12/84 AR ASMD LKR 12/84 AR SOUND 04/83 JET
B-111 ASMD LKR 06/85 SN S0UND 09/88 JET SOUND 04/83 JET
B-112 ASMD LKR 06/85 SN SOUND N/A ASMD LKR 04/83 JET
B-201 ASMD LKR 08/81 AR (3} SOUND N/A ASMD LKR 04/83 JET
B-202 SOUND 05/85 AR{2) SQUND 12/986 JET ASMD LKR 09/83 JET
B-203 ASMD LKR 06/84 AR SOUND N/A ASMD LKR 04/83 JET
B-204 ASMD LKR 06/84 AR SOQUND 01/97 JET ASMD LKR 03/83 JET
BX-101 ASMD LKR 08/78 AR SOUND N/A SOUND 04/83 JET
BX-102 ASMD LKR 11/78 AR SOUND N/A ASMD LKR 04/83 JET
BX-103 SOUND 11/83 AR{2) SGUND N/A SOUND 09/79 AR
BX-104 SOUND 08/89 SN SOUND N/A ] ASMD LKR 02/83 JET
BX-105 SOUND 03/81 SN SQUND N/A ASMD LKR 11/83 AR
BX-106 S0UND 07/95 SN ASMD LKR 04/00 JET (7} B TY-105 ASMD LKR 02/83 JET
8X-107 SOUND 09/90 JET SOUND N/A % TY-106 ASMD LKR 11/78 AR
BX-108 ASMD LKR 07/79 SN SOUND 05/00 JET (8) [ ASMD LKR 09/79 AR
BX-109 SOUND 09/90 JET ASMD LKR 10/79 AR SOUND N/A
BX-110 ASMD LKR 08/85 SN ASMD LKR 08/79 AR SOUND 09/00 JET (9}
BX-111 ASMD LKR 03/85 JET ASMD LKR 05/81 AR ASMD LKR 10/78 AR
BX-112 SQUND 09/80 JET ASMD LKR 08/79 AR SOUND N/A
BY-1C1 SOUND 05/84 JET ASMD LKR 0779 SN SOUND N/A
BY-102 SOUND 04/95 JET ASMD LKR 07/79 AR SOUND N/A
BY-103 ASMD LKR 11/97 JET ASMD LKR 11/78 AR SOUND N/A
BY-104 S0UND 01/85 JET ASMD LKR 07/79 AR SOUND N/A
BY-105 ASMD LKR N/A ASMD LKR 09/78 AR ASMD LKR 12/84 AR
BY-106 ASMD LKR N/A ASMD LKR 04/93 5N 111 SOUND N/A
BY-107 ASMD LKR 07/79 JET SOUND 03/81 AR{2}(3) ASMD LKR 09/79 AR
BY-108 ASMD LKR 02/88 JET ASMD LKR 11/83 AR U-201 SOUND 08/79 AR
BY-109 SOUND 07/97 JET SOUND 11/99 {4) JET % U-202 SOUND 08/79 SN
BY-110 SOUND 01/85 JET SOUND 06/87 AR “%M U-203 SOUND 08/79 AR
By-111 SOUND 01/85 JET ASMD LKR 08/81 AR % U-204 SOUND 08/79 SN
By-112 SOUND 06/84 JET ASMD LKR 05/96 JET
LEGEND:

AR = Administratively interim stabilized Interirn Stabilized Tanks 128

JET = Saltwall jet pumped to remove drainable interstitial liquid Not Yet Interim Stabilized 24

SN = Supernate pumped (Non-Jet pumped)

Total Single-Shell Tanks 142

N/A = Not yet intarim stabilized

ASMD LKR = Assumed Leaker
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Footnotes:
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These dates indicate when the tanks were actually interim stabilized. In some cases, the official interim
stabilization documents were issued at a later date.

Although tanks, BX-103, T-102 and T-112 met the interim stabilization administrative procedure at the time
they were stabilized, they no longer meet the recently updated administrative procedure. The tanks were re-
evaluated in 1996 and memo 9654456, J. H. Wicks to Dr. J. K. McClusky, DOE-RL, dated September 1996,
was issued which recommended that no further pumping be performed on these tanks, based on an economic
evaluation.

Document RPP-5556, Rev. 0, "Updated Drainable Interstitial Liquid Volume Estimates for 119 Single-Sheli
Tanks Declared Stabilized," J. G. Field, February 7, 2000, states that five tanks no longer meet the stabilization
criteria (BX-103, T-102, and T-112 exceed the supernate criteria, and BY-103 and C-102 exceed the DIL
criteria).

An intrusion investigation was completed on tank B-202 in 1996 because of a detected increase in surface
level. As aresult of this investigation, it was determined that this tank no longer meets the recently updated
administrative procedure for 200 series tanks.

Original Interim Stabilization data are missing on four tanks: B-201, T-102, T-112, and T-201.

Tank 241-T-104 was Interim Stabilized on November 19, 1999. In-tank video taken October 7, 1999, shows
the swrface is clearly sludge-type waste with no saltcake present. No visible water on surface. Waste surface
appears level across tank with numerous cracks. There is a minimal collapsed area around the saltwell screen,
with no visible bottom.

Tank 241-T-110 was Interim Stabilized on Jamuary 5, 2000, due to major equipment failure. An in-tapk video
taken October 7, 1999 (pumping was discontimied on August 12, 1999), showed the surface of this tank as
smooth, brown-tinted sludge with visible cracks.

Tank 241-5-103 was declared Interim Stabilized April 18, 2000. The surface is a rough, black and brown-
colored waste with yellow patches of saltcake visible throughout. The surface appears to be damp but not
saturated, and shows irregular cracking typically seen with surfaces beginning to dry out. A pool of
supernatant liquid (10 feet in diameter, 5 feet deep, 1.0 Kgallons) is visible from video observations.

Tank 241-SX-104 was declared Interim Stabilized April 26, 2000, due to major equipment failure. The
surface is a rough, yellowish gray salicake waste with an irregular surface of visible cracks and shelves that
were created as the surface dried out. The waste surface appears to be dry and shows no standing water within
the tank.

Tank 241-8X-106 was declared Interim Stabilized May 5, 2000. The surface is a smooth, white-colored
saltcake waste. The surface level slopes slightly from the tank sidewall down to a large depression in the center
of the tank. A second depression surrounds both saltwell screens and an abandoned LOW, The waste surfaces
appear dry and show no standing water within the tank.

Tank 241-U-103 was declared Interim Stabilized September 11, 2000. The surface is a brown colored waste
with irregular patches of white salt crystal. Approximately 30% of the waste surface is covered by the salt
formations. The surface level slopes slightly from the tank sidewall down to the first of two depressions in the
center of the tank. The waste surface appears dry and shows signs of drying and cracking due to saltwell
pumping. LOW readings indicate an average adjusted ILL of 60.2 inches. There is a small pool of supernatant
liquid estimated to be 500 gallons.
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TABLE G-2. SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES
January 31, 2001
(sheet 1 of 2)

New single-shell tank interim stabilization milestones were negotiated in 1999 and are identified in the "Consent
Decree." The Consent Decree was approved on August 16, 1999,

CONSENT DECREE
Attachments A-1 and A-2

Following is the schedule for pumping liquid waste from the remaining twenty-nine (29) single-shell tanks. This
schedule is enforceable pursuant to the terms of the Decree except for the "Project Pumping Completion Dates,"

which are estimates only and not enforceable. (Note: Schedule does not include C-106)

Tank Projected Pumping Actual Pumping Projected Pumping Interim Stabilization
Designation Start Date Start Date Completion Date Date
1. T-104 Already initiated March 24, 1996 May 30, 1999 November 19, 1999
2. T-110 Already initiated May 12, 1997 May 30, 1999 January 5§, 2000
3. SX-104 Already initiated September 26, 1997  December 30, 2000 April 26, 2000
4, SX-106 Already initiated October 6, 1998 December 30, 2000 May 5, 2000
5. S-102 Taly 31, 1999 March 18, 1999 March 30, 2001
6. S-106 July 31, 1999 April 16, 1999 March 30, 2001
7. §-103 July 31, 1999 June 4, 1999 March 30, 2001 April 18, 2000
8. TU-103* June 15, 2000 September 26, 1999  April 15, 2002 September 11, 2000
9. U-105* June 15, 2000 December 10, 1999  April 15, 2002
10, U-102* June 15, 2000 January 20, 2000 April 15, 2002
11, U-109* June 15, 2000 March 11, 2000 April 15, 2002
12, A-101 October 30, 2000 May 6, 2000 September 30, 2003
13. AX-101  October 30, 2000 July 29, 2000 September 30, 2003
14, SX-105 March 15, 2001 August 8, 2000 February 28, 2003
15. SX-103 March 15, 2001 October 26, 2000 February 28, 2003
16, 5X-101 March 15, 2001 November 22, 2000  February 28, 2003
17, U-106* March 15, 2001 August 24, 2000 February 28, 2003
18. BY-106  July 15, 2001 June 30, 2003
19. BY-105  July 15, 2001 June 30, 2003
20, U-108 December 30, 2001 August 30, 2003
21, U-107 December 30, 2001 August 30, 2003
22, §-111 December 30, 2001 August 30, 2003
23. §X-102 _ December 30, 2001 August 30, 2003
24. U-111 November 30, 2002 September 30, 2003
25, S-109 November 30, 2002 September 23, 2000  September 30, 2003
26, S-112 November 30, 2002 September 30, 2003
27. §-101 November 30, 2002 September 30, 2003
28, §-107 November 30, 2002 September 30, 2003
29 C-103 No later than December 30, 2000, DOE will determine whether the organic layer and pumpsble liquids will be pumped

* Tanks containing organic complexants.

from this tank togsther or scparately, and will establish a deadline for initiating pumping of this tank. The parties will

incotporate the initiation deadline into this schedule as provided in Section VI of the Decree.

ORP issued a letter to WDOE on December 22, 2000, meeting the requitements of this milestone.
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TABLE G-2. SINGLE-SHELL TANK INTERIM STABILIZATION MILESTONES

(sheet 2 of 2)
Completion of Interim Stabilization. DOE will complete interim stabilization of all 29 single-shell tanks listed above by
September 30, 2004,
of Pumpal iqui ining to be oved:

93% of Total Liquid 9/30/1999 (1)

38% of Organic Complexed Pumpable Liquids 9/30/2000 (2)

5% of Organic Complexed Pumpable Liquids 9/30/2001

18% of Total Liquid 9/30/2002

2% of Total Liquid 9/30/2003

¢y

@

The "percentage of pumpable liquid remaining to be removed” is calculated by dividing the volume of
pumpabie liquid remaining to be removed from tanks not yet interim stabilized by the sum of the total amount
of liquid that has been purnped and the pumpable liquid that remains to be pumped from all tanks.

The Pumpable Liquid Remaining was reduced to 88%, by 9/30/99, exceeding this milestone. Reference
LMHC-9957926 R1, D. L. Allen, LHMC RPP to D. C. Bryson, DOE-OPP, dated October 26, 1999

The Complexed Pumpable Liquid Remaining was reduced to 38%, by 9/15/00. Reference CHG-0004752,
R. F. Wood, CHG, to J. J. Short, DOE-RPP, dated September 13, 2000.
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TABLE G-3. SINGLE-SHELL TANKS STABILIZATION STATUS SUMMARY

Interim Stabilized (18)

January 31, 2001

Partial Interim Isolated_(Pl);%?_ Intrusion Prevention Completed (IP)
EAST AREA EAST AREA WEST AREA
A-101 A-103 $-104
A-102 %A—104 5-105

gmos
AX-101 5 A-106 SX-107

: SX-108
BY-102 AX-102 SX-109
BY-103 AX-103 8X-110
BY-105 £AX-104 SX-111
BY-106 SX-112
BY-109 £ B-FARM - 16 tanks 8X-113

ZBX-FARM - 12 tanks SX-114
c-103 SX-115
C-105 ' BY-11
C-106 BY-104 TA02
%3 BY-107 T-103

:BY-108 T-105
WEST AREA EBY-110 T-106
s-101 ' BY-111 7-108
8102 BY-112 T-109
8-103 : T-112
5-106 :C-101 T-201
§-107 C-102 T-202
5-108 C-104 T-203
S-109 :C-107 T-204
§-110 C-108
S-111 C-109 TX-FARM - 18 tanks
8112 i C-110 TY-FARM - 6 tanks

C-111
5X-101 1C-112 U-101
$X-102 : C-201 U-104
$X-103 C-202 u-112
$X-104 C-203 U-102
§X-105 i C-204 U202
§X-106 : u-203

U-204

T-101 West:
T-104
T-107
T-110
T-111
U-102 Controlled, Clean, and Stable (CCS)
U-103 ;
U-105 ZEAST AREA WEST AREA
U-106 BX-FARM - 12 Tanks TX-FARM - 18 tanks
U-107 TYFARM & tanks
U-108 :
U-109
u-110

£ Note: CCS activities have been deferred

u-11

until funding is available.

G-6

B~FARM 16 tanks
#BX-FARM - 12 tanks

ﬁBY 101
£BY-102
£BY-103
%BY-H‘M

BY-10?
isv-ma
#BY-108
:BY-110
BY-111
BY-112

% C-101
£C-102
£c-104
:C-105
C-107
.C-108
2108
2c110
G111

WEST AREA
5-103
5-104
8-105
$-108
§-110

§X-104
SX-106
SX-107
SX-108
SX-109
§X-110
SX-111
SX-112
8X-113
SX-114
SX-115

T-Farm - 16 tanks
TX-FARM - 18 tanks
TY-FARM - 6 tanks

U-101
U-103
U-104
U-110
u-112
u-201
U-202
U-203

U-204
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TABLE H - 1. TANK AND EQUIPMENT CODE/STATUS DEFINITIONS
January 31, 2001

1. TANK STATUS CODES
WASTE TYPE (also see definitions, section 2 below)

AW Aging Waste (Neutralized Current Acid Waste [NCAW])

CC Complexant Concentrate Waste

CP Concentrated Phosphate Waste

DC Dilute Complexed Waste

DN Dilute Non-Complexed Waste

DSS Double-Shell Slurry

DSSF Double-Shell Slurry Feed

NCPLX Non-Complexed Wasie

PD Plutonium-Uranium Extraction (PUREX) Neutralized Cladding

Removal Waste (NCRW), transuranic waste (TRU)

TANK USE (DOUBLE-SHELL TANKS ONLY)

CWHT Concentrated Waste Holding Tank
DRCVR Dilute Receiver Tank
EVFD Evaporate Feed Tank

SRCVR Slurry Receiver Tank
2. DEFINITIONS

WASTE TANKS - GENERAL

Waste Tank Safety Issue
A potentially unsafe condition in the handling of waste material in underground storage tanks that requires

corrective action to reduce or eliminate the unsafe condition.

Watch List Tank
An underground storage tank containing waste that requires special safety precautions because it may have
a serious potential for release of high level radioactive waste because of uncontrolled increases in
temperature or pressure. Special restrictions have been placed on these tanks by "Safety Measures for
Waste Tanks at Hanford Nuclear Reservation," Section 3137 of the National Defense Authorization Act for
Fiscal Year 1991, November 5, 1990, Public Law 101-510, (also known as the Wyden Amendment).

Characterization
Characterization is understanding the Hanford tank waste chemical, physical, and radiological properties
to the extent necessary to insure safe storage and interim operation, and ultimate disposition of the waste.
WASTE TYPES

Aging Waste (AW)
High level, first cycle solvent extraction waste from the PUREX plant NCAW)

Concentrated Complexant (CC
Concentrated product from the evaporation of dilute complexed waste.
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Concentrated Phosphate Waste (CP) :
Waste originating from the decontamination of the N Reactor in the 100 N Area. Concentration of this

waste produces concentrated phosphate waste.

Dilute Complexed Waste (DC)
Characterized by a high content of organic carbon including organic complexants: ethylenediaminetetra-
acetic acid (EDTA), citric acid, and hydroxyethyl-ethylenediaminetriacetic acid (HEDTA), being the
major complexants used. Main sources of DC waste in the DST system are saltwell liquid inventory (from
SSTs).

Dilute Non-Complexed Waste (DN)
Low activity liquid waste originating from T and S Plants, the 300 and 400 Areas, PUREX facility

(decladding supernatant and miscellancous wastes), 100 N Area (sulfate waste), B Plant, saltwells, and
PFP (supernate).

Double-Shell Slurry (DSS)
Waste that exceeds the sodium aluminate saturation boundary in the evaporator without exceeding receiver

tank composition limits. For reporting purposes, DSS is considered a solid.

Double-Shell Slurry Feed (DSSF)
Waste concentrated just before reaching the sodium aluminate saturation boundary in the evaporator

without exceeding receiver tank composition limits. This form is not as concentrated as DSS.

Non-complexed (NCPLX)
General waste term applied to all Hanford Site (NCPLX) liquors not identified as complexed.

PUREX Decladding (PD)
PUREX Neutralized Cladding Removal Waste (NCRW) is the solids portion of the PUREX plant
neutralized cladding removal waste stream; received in Tank Farms as a slurry. NCRW solids are
classified as transuranic (TRU) waste.

Drainable Interstitial Liguid (DIL)
Interstitial liquid that is not held in place by capillary forces, and will therefore migrate or move by
gravity. (See also Section 4 below)

Supernate
The liquid above the solids or in large liquid pools covered by floating solids in waste storage tanks. (See

also Section 4 below)

Ferrocyanide
A compound of iron and cyanide commonly expressed as FeCN. The actual formula for the ferrocyanide

anion is [Fe(CN)e]™.

INTERIM STABILIZATION (Single-Shell Tanks only)

Interim Stabilized (IS)
A tank which contains less than 50 Kgallons of drainable interstitial liquid and less than 5 Kgallons of
supernatant liquid. If the tank was jet pumped to achieve interim stabilization, then the jet pump flow or
saltwell screen inflow must also have been at or below 0.05 gpm before interim stabilization criteria is
met. :

H-3
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Jet Pump
The jet pump system includes 1) a jet assembly with foot valve mounted to the base of two pipes that

extend from the top of the well to near the bottom of the well casing inside the saltwell screen, 2) a
centrifugal pump to supply power fluid to the down-hole jet assembly, 3) flexible or rigid transfer jumpers,
4) a flush line, and 5) a flowmeter. The jumpers contain piping, valves, and pressure and limit switches.

The centrifugal pump and jet assembly are needed to pump the interstitial liquid from the saliwell screen
into the pump pit, nominally a 40-foot elevation rise. The power fluid passes through a nozzle in the jet
assembly and acts to convert fluid pressure head to velocity head, thereby reducing the pressure in the jet
assembly chamber. The reduction in pressure allows the interstitial liquid to enter the jet assembly
chamber and mix with the power fluid. Velocity head is converted to pressure head above the nozzle,
lifting power fluid, and interstitial liquid to the pump pit. Pumping rates vary from 0.05 gallons to about 4
gpm,

Saltwell Screen
The saltwell system is a 10-inch diameter saltwell casing consisting of a stainless steel saltwell screen

welded to a Schedule 40 carbon sieel pipe. The casing and screen are to be inserted into the 12-inch tank
riser located in the pump pit. The stainless steel screen portion of the system will extend through the tank
waste to near the bottom of the tank. The saltwell screen portion of the casing is an approximately 10-foot
length of 300 Series, 10-inch diameter, stainless steel pipe with screen openings (slots) of 0.05 inches.

Emergency Pumping Trailer
A 45-foot tractor-type trailer is equipped to provide storage space and service facilities for emergency
pumping equipment: this consists of two dedicated jet pump jumpers and two jet pumps, piping and dip
tubes for each, two submersible pumps and attached piping, and a skid-mounted Weight Factor Instrument
Enclosure (WFIE) with an air compressor and electronic recording instruments. The skid also contains a
power centrol station for the pumps, pump pit leak detection, and instrumentation, A rack for over 100
feet of overground double-contained piping is also in the trailer.

INTRUSION PREVENTION LATI Single-Shell Tanks onl

Partially Interim Isolated (PI)
The administrative designation reflecting the completion of the physical effort required for Interim
Isolation except for isolation of risers and piping that is required for jet pumping or for other methods of
stabilization.

Interim Isol 1
The administrative designation reflecting the completion of the physical effort required to minimize the
addition of liquids into an inactive storage tank, process vault, sump, catch tank, or diversion box. In June
1993, Interim Isolation was replaced by Intrusion Prevention.

Intrusion Prevention (IP)
Intrusion Prevention is the administrative designation reflecting the completion of the physical effort

required to minimize the addition of liguids into an inactive storage tank, process vault, sump, catch tank,
or diversion box. Under no circumstances are electrical or instrumentation devices disconnected or
disabled during the intrusion prevention process (with the exception of the electrical pump).

Controlled, Clean, and Stable (CCS
Controlled, Clean, and Stable reflects the completion of several objectives: "Controfled" - provide remote
monitoring for required instrumentation and implement controls required in the TWRS Authorization
Basis; "Clean" - remove surface soil contamination and downpost the Tank Farms to RBA/URMA/RA
radiological control status, remove abandoned equipment, and place reusuable equipment in compliant
storage; and "Stable" - remove pumpable liquids from the SSTs and IMUSTS and isolate the tanks.

H4
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TANK INTEGRITY

Sound
The integrity classification of a waste storage tank for which surveillance data indicate no loss of liquid

attributed to a breach of integrity.

Assumed Leaker
The integrity classification of a waste storage tank for which surveillance data indicate a loss of liquid

attributed to a breach of integrity.

Assumed Re-I eaker
A condition that exists after a tank has been declared as an "assumed leaker” and then the surveillance
data indicates a new loss of liquid attributed to a breach of integrity.

TANK INVESTIGATION

Intrusion
A term used to describe the infiltration of liquid into a waste tank,

SURVEILLANCE INSTRUMENTATION

Drywells
Historically, the drywells were monitored with gross logging tools as part of a secondary leak monitoring
system. In some cases, neutron-moisture sensors were used to monitor moisture in the soil as a function of
well depth, which could be indicative of tank leakage. The routine gross gamma logging data were stored
electronically from 1974 through 1994. The routine gross gamma logging program ended in 1994. A
program was initiated in 1995 to log each of the available drywells in each tank farm with a spectral
gamma logging system. The spectral gamma logging system provides quantitative values for gamma-
emitting radionuclides. The bascline spectral gamma logging database is available electronically.

Repeat spectral drywell scans are not part of the established Tank Farm leak detection program, but can be
run on request if special needs arise. A select subset of drywells is routinely monitored by the Vadose
Zone Characterization Project to assess movement of gamma-emitting radionuclides in the subsurface.

Laterals
Laterals are horizontal drywells positioned under single-shell waste storage tanks to detect radionuclides in

the soil which could be indicative of tank leakage. These drywells can be monitored by radiation detection
probes. Laterals are 4-inch inside diameter steel pipes located 8 to 10 feet below the tank's concrete base.
There are three laterals per tank. Laterals are located only in A and SX farms. There are currently no
functioning laterals and no plan to prepare them for use.

Surface Levels
The surface level measurements in all waste storage tanks are monitored by manual or automatic
conductivity probes, and recorded and transmitted or entered into the Surveillance Analysis Computer

System (SACS). .

Automati¢ FIC
An automatic waste surface level measurement device is manufactured by the Food Instrument Company

(FIC). The instrument consists of a conductivity electrode {plummet) connected to a calibrated steel tape,
a steel tape reel housing and a controller that automatically raises and lowers the plummet to obtain a
waste surface level reading. The controller can provide a digital display of the data and until February
1999, the majority of the FICs transmitted readings to the CASS. Since CASS retirement, all FIC gauges
are read manually. FICs are being replaced by ENRAF detectors (sce below).
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ENRAF 854 AT 1 D )y
FICs and some manual tapes are in the process of being replaced by the ENRAF ATG 854 level detector.
The ENRAF gauge, fabricated by ENRAF Incorporated, determines waste level by detecting variations in
the weight of a displacer suspended in the tank waste. The displacer is connected to a wire wound onto a
precision measuring drum. A level causes a change in the weight of the displacer which will be detected
by the force transducer. Electronics within the gauge causes the servo motor to adjust the position of the
displacer and compute the tank level based on the new position of the displacer drum. The gauge displays
the level in decimal inches. The first few ENRAFs that received remote reading capability transmit liquid
level data via analog output to the Tank Monitor and Control System (TMACS). The remaining ENRAFs
and future installations will transmit digital level data to TMACS via an ENRAF Computer Interface Unit
(CTU). The CIU allows fully remote communication with the gauge, minimizing tank farm entry.

Annulus
The annulus is the space between the inner and outer shells on DSTs only. Drain channels in the
insulating and/or supporting concrete carry any leakage to the annulus space where conductivity probes are
instatied. The annulus conductivity probes and radiation detectors are the primary means of leak detection
for all DSTs.

Liquid Observation Well (1.OW) A
In-tank liquid observation wells are used for monitoring the interstitial liquid level (ILL) in single-shell

waste storage tanks. The wells are usually constructed of fiberglass or TEFZEL-reinforced epoxy-polyester
resin (TEFZEL, a trademark of E. I. du Pont de Nemours & Company). There are a few LOWs
constructed of steel. LOWSs are sized to extend to within 1 inch of the bottom of the waste tank, are sealed
at their bottom ends and have a nominal outside diameter of 3.5 inches. Two probes are used to monitor
changes in the ILL; gamma and neutron, which can indicate intrusions or leakage by increases or
decreases in the ILL. There are 65 LOWSs (64 are in operation) installed in SSTs that contain or are
capable of containing greater than 50 Kgallons of drainable interstitial liquid, and in two DSTs only. The
LOWs installed in two DSTs, (SY-102 and AW-103 tanks), are used for special, rather than routine,
surveillance purposes only.

Thermocouple (TC)
A thermocouple is a thermoelectric device used to measure temperature. More than one thermocouple on

a device (probe) is called a thermocouple tree. In DSTs there may be one or more thermocouplie trees in
risers in the primary tank. In addition, in DSTs only, there are thermocouple elements installed in the
insulating concrete, the lower primary tank knuckle, the secondary tank concrete foundation, and in the
outer structural concrete.

These monitor temperature gradients within the concrete walls, bottom of the tank, and the domes. In
SSTs, one or more thermocouples may be installed directly in a tank, although some SSTs do not have any
trees installed. A single thermocouple (probe) may be installed in a riser, or lowered down an existing
riser or LOW. There are also four thermocouple laterals beneath Tank 105-A in which temperature
readings are taken in 34 thermocouples.

In-tank Photographs and Videos
In-tank photographs and videos may be taken to aid in resolving in-tank measurement anomalies and

determine tank integrity. Photographs and videos help determine sludge and liquid levels by visual
examination.

TERMS/ACRONYMS

CCS Controlled, Clean and Stable (tank farms)
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Final Safety Analysis Report (replaces BIOS, effective October 18, 1999)
Interim Isolated
Intrusion Prevention Completed

Interim Stabilized

MT/FIC/ENRAF Manual Tape, Food Instrument Corporation, ENRAF Corporation (surface level

OSD
P1

SAR

SHMS

TMACS

TPA

USQ

measurement devices)

Operating Specifications Document

Partial Interim Isolated

Safety Analysis Reports

Standard Hydrogen Monitoring System

Tank Monitor and Control System

Hanford Federal Facility Consent and Compliance Order, "Washington State Department of
Ecology, U. 5. Environmental Protection Agency, and U. S. Department of Energy,” Fourth
Amendment, 1994 (Tri-Party Agreement)

Unreviewed Safety Question

Wyden Amendment "Safety Mcasures for Waste Tanks at Hanford Nuclear Reservation,” Section 3137 of the

National Defense Authorization Act for Figcal Year 1991, November 5, 1990, Public Law
101-510.

INVENTORY AND STA' BY TANK - COLUMN VOL CALCULATIONS AND

DEFINITIONS FOR TABLE A-6 (SINGLE-SBELL TANKS)

COLUMN HEADING COLUMN VOLUME CALCULATIONS (Underlined)/DEFINITIONS
Total Waste Solids volume plus Supernatant liquid. Solids include sludge and saltcake
(see definitions below). '
Supernate (1) May be cither measured or estimated. Supernate is either the estimated or

measured liquid floating on the surface of the waste or under a floating
solids crust. In-tank photographs or videos are useful in estimating the
liquid volumes; liquid floating on solids and core sample data are useful in
estimating large liquid pools under a floating crust.

Drainable Interstitial This is initially calculated. Drainable interstitial liquid is calculated based
Liquid (DIL) (1) on the saltcake and sludge volumes, nsing calculated porosity values from

past pumping or actual data for each tank. Interstitial liquid is liquid that
fills the interstitial spaces of the solids waste. The sum of the interstitial
liquid contained in saltcake and sludge minus an adjustment for capillary
height is the initial volume of drainable interstitial liquid.
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COLUMN HEADING COLUMN VOLUME CALCULATIONS (Underlined)/DEFINITIONS

Pumped This Month Net total gallons of liquid pumped from the tank during the month. If

. supernate is present, pump production is first subtracted from the
supernatant volume. The remainder is then subtracted from the drainable
interstitial liquid volume.

Total Pumped (1) Cumulative net total gallons of liquid pumped from 1979 to date.

Drainable Liquid Supernate plus Drainable Interstitial Liquid. The total Drainable Liquid

Remaining (DLR) (1) Remaining is the sum of drainable interstitial liquid and supernate.

Pumpable Liquid Drainable Liguid Remaining minus unpumpable volume. Not all drainable

Remaining (PLR) (1) interstitial liquid is pumpable.

Sludge Solids formed during sodium hydroxide additions to waste. Sludge usually
was in the form of suspended solids when the waste was originally received
in the tank from the waste generator. In-tank photographs or videos may be
used to estimate the volume.

Saltcake Results from crystallization and precipitation after concentration of liquid
waste, usually in an evaporator. If saltcake is layered over sludge, it is only
possible to measure total solids volume. In-tank photographs or videos may
be used to estimate the saltcake volume.

Solids Volume Update Indicates the latest update of any change in the solids volume.

Solids Update Source - Indicates the source or basis of the latest solids volume update.

See Footnote

Last In-tank Photo Date of last in-tank photographs taken.

Last In-tank Video Date of last in-tank video taken.

See Footnotes for These
Changes

Indicates any change made the previous month. A footnote explanation for
the change follows the Inventory and Status by Tank Appendix (Table E-6).

)

As pumping continues, supernate, DIL, DLR, PLR, and total gallons pumped are adjusted

accordingly based on actual pump volumes.
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APPENDIX 1

TANK FARM CONFIGURATION, STATUS
AND FACILITIES CHARTS
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THE TANK FARM FACILITIES CHARTS {colored foldouts)
ARE ONLY BEING INCL.UDED IN THIS REPORT ON A QUARTERLY BASIS

(i.e., months ending March 31, June 30, September 30, and December 31)

NOTE: COPIES OF THE FACILITES CHARTS CAN BE OBTAINED
FROM DENNIS BRUNSON, LMSI MULTI-MEDIA SERVICES
376-2345, G3-51
ALMOST ANY SIZE IS AVAILABLE, WHICH CAN BE LAMINATED

P-CARD IS REQUIRED
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