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1.0 OBJE TIVE/PURPOSE 

This report d cum nts the video amera/ AD omputer Modeling y tern ( 

Oatc 1121/2013 
Date . 1/21/2013 

the po t-hard heel rettieval waste volume in ingle-shell tank (S T) 241- -108 -I 08) . The 
CM volume is the official e ti mate to be included in the tank - I 08 Retrie al Data Report and 

used for tank inventory estimates and risk calculation in accordance with Appendix l of the 
Hanford Federal Facility Agreemenr and 'on ent Order HFF ACO) (Ecology et al. 1989). 

Tank C-108 post-retrieval volume were previou 1 e timated using H neywell Enraf (hereafter 
referred to as Enrat) urface level measurements for liquid displacement e timate and using 
engineering judgement based on video observations (see RPP-CALC-52225 Wa te Volume of 
, ingle- hell Tank 241- -JO Remaining after Hard Heel Retrieval). However ome waste was 
not submerg d after water was added for the final r lrieva1 teps and nraf di placement 
pro ided only a partial estimate of waste in lhe tank bottom. A a re ult a post-retrieval CM 
volume estimate i required per RPP-23403 ingle- hell Tank Componem Closure Data Quality 
Objective . 

f n addition as noted in RPP- AL -52225, there are several potential ource of error in the 
Enraf displacement waste volume estimate. The Enraf displacement e ti mate appeared to be 
high compared with in-tank video observations. Howe er, on one ide of the tank there was little 
light and videos were dark. Con equently the amount of waste remaining in the bottom of tank 

- I 08 could not be e timated from the videos obtained during retrie al and the nraf 
displacement alues provided the primary ba is for preliminar waste olume e timat s in the 
retrieval completion report RPP-RPT-52449, ingle- hell Tank 241- -10 Hard Heel Retrieval 

ompletion Report). Additional video with better lighting was obtained for th CCM volume 
e timates. 

The residual tank waste olume estimates includ wast in the following four lo ation : 

• Tank bottom 
• Void paces of equipment in the tank 
• Stiffener ring 
• Tank wall. 

This report documents the estimated volume of re idual wa te for each of the ab ve location . 

2.0 BACKGROUND 

Tank -108 i a 530 000-gal T that is one of twelve 75-ft. diameter tank built in 241-C Tank 
Farm from 1944 to 1945. On April 27 2007, tank C-108 was retrieved to the limit of technology 
using the modified lui ing technology lea ing a remaining wa te olume of910 ft3 6 800 gal) 
(Letter H2M-0603302.4 ' ontract umber DE-A 27-99RL14047 - ompletion of 
Performance Ba ed Incentive Revi ion 2 Fee Bearing Mile tone PBl-3 .2.a.05 , - I 08 

ompletion of Retrieval Operation - Request for In remental Fee A ppr al ) . The bulk of the 
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remaining wa te was compri sed mostly of so lids hard he I thal were not mobiliz d by slui ing. 
olid phase charact rization of the hard heel showed the pre ence of two primary con tituent : 
1( H)3 (gibb ite) and a7F P04)2• 19H20 natropho phate), in an appro imate ratio of 40 wt% 

gibb ite to 60 wt% natrophosphat (LAB-RPT-10-00001 , Re ·ults of Physi ochemi ·al 
haracterization and Cau ·tic Dissolution Test. on Tank 241- '- JO Heel Solids). Ba ed on the 

characterization re ults the caustic cleaning proces was evaluated and elected a the best 
a ailable technol gy to remove the remaining hard heel (RPP-PLA . -43858 ingle- hell 
Tank 241 - -JO Hard Heel Retrieval Technology Selection. 

Retrieval of the tank C- l 08 hard heel wa conducted between October 13, 20 l l and March 22, 
2012. The tank retrieval was declared complete at the limit of technology on March 22, 20 12 
with a preliminary olume estimate of 658 ft3 4 924 gal) of a te remaining based n Enraf 
displa ement and tank ideo estimate . 

3.0 VOLUME ESTIMATES 

3.1 SUMMARY OF RES ULTS 

The total C M olume of po t-retrieval residual wa te in tank C-108 and the a te vo lumes 
a ociated with the various waste components are given in Table 3-1 . The be t estimate for the 
total post-retrie al wa te olume in S T - I 08 is 397 ft with a 95% upper confiden e le el 
(U L) of 457 ft3 . 

Table 3-1. Tank 241-C-108 Total Waste Volume and Component Wa te Volumes. 

Waste volume 
CL1 95% 

Component mJ gal ft3 (ft3) 

In the bottom (di h) oflhe tank (so lids and liqu id ) 8.63 2,280 305 36 

Waste in tank equipment 2 0 0 0 0 

On the sti ffener ring3 1.43 79 50.6 50.6 

nth tank\ all3 1.17 09 41.3 41.3 

Total4 11.2 2,968 97 457 

otes: 
I fi3 = 7.48 1 gal I m3 = 264.2 gal, L = upper confidence limit 
1 

Per RPP-2340 . ingle- lie/I 1"a11k 0111po11e111 Clo ure Data Quality Objec11ve thee tima1ed error is calcula1ed 
u ing: lum a1 95% upper onfidenee level = 1.195 • CCM reading 0.27 fl) 

2 
cgligiblc compared to other, astc component ·. 

3 
Thee ti mated volume for wa tc on 1he tiffener ring and on the tank wall i th upper bounding e ·timate. 

4 
otal may not equal um of individual volumes bccau e of rounding. 

2 
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The post-hard heel retrie al wa te volume in the bottom of tank - I 08 was estimated using the 
C M method per TF -E G-FAC UP-CD-22, 'Post-Retrieval Tank Wa te Volume 
Detennination. The CM videos of tank C-108 er taken on eptember 16 2012 from 
cameras located in riser 3 and riser 8 and video wa recorded at heights of ~8 ft 13 ft and 18 ft 
abo e the bottom f the tank (Figure 3-1 ). Appendix A shows the instructions that were 
provided to operator for obtaining the CCM vid os. The instructions were attached with 
operating procedure TO-220-110 "Over-Ground Transfer from 241-C- l 08 to 241-A -106 and 
Recirculation of Tank 241-C-108." 

Figure 3-1. Section View Showing Camera Elevations U ed in Recordings on 
September 16, 2012. 

,_,.. I • (4j .... , , .. , HCll. pi,r 
•-~ (•J"l OUl!llt '" 

After the M video was completed the video wa reviewed to de elop an Auto AD Civil 
3D 1 drawing of tank C-108 and the tank wa te residuals (H-14-109829 CM. Re idual Wa te 

urface Volume Tank 241- -10 ) and to complete tank bottom volum estimates per TFC-E O­
FACSUP- D-22. The Auto AD Civil 3D 2011 software was tested and verified per RPP-
52784, Video Camera/ AD Modeling System for Retrieval: HJ I #3254 Software Management 
Plan. Re ult are shown in Appendix B. 

A template of the I 00- erie 241-C Farm tank (Figure B-1 and B-2) was developed from tank 
con truction drawing (BPF-73550, ,pecification for onstrucLion of Compo ite Lorage Tanks 
Bid 7. o. 241 Hanford Engineer Work Project 9536, Drawing D-3). The area and depth of 
waste and equipment in the tank bottom wa e timat d ba ed on tank feature and the 
dimensions of equipment and debri ob er ed in th C M video (Figures B-3 to B-15 show 
elected still ph tograph tak n from the M ide ). The wa te contour infom1ation was 

then added to the template drawing to show wa ·te remaining in the tank bottom (Figures B-16 

1 AutoCAD Ci ii 3D is a product of Autodesk, Inc ., 111 Mclnni Parkway an Rafael , alifomia. 

3 
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and B- 17). fter completing the drawings the AutoCAD ivil 3D soft:war calculated a wa tc 
volume b integrating between the waste contour lines and the tank bottom pr file . 

Thee timated volume of a te on th tank bottom calculated u ing uto AD i ii 3D, wa 
304. 7 ft3

. The waste volume con i ts of an estimated 279 ft3 (7.902 35.3 1 ft3/m3 of ol id piles 
and a 25.7-ft 0.727 x35.3 1 ft Im ) pool of liquids and submerged olids near th center of th 
tank Table 3-2). The hape of the pool, not round and off-center d (Figure 8 -16 and 8- 17), 
indicate that the hape of the tank di h is not the same as in the tank template drawing. Thi 
wa taken into a count in e ti mati ng the depth of waste at different locations in the tank. 

Table 3-2. 241-C-108 Tank Bottom Camera/CAD Modeling S tern 
Wa ·te Volume E timate 

C- 101 POSf- RETRIEVAL WASTE YOLlM E TABLE: Unadjwt.d 

Cut RII Net 
Sll"'lltul"II Surf1 cu.m. cu.m. cu.m. 

---------------- ' ------------------------ ----------------------
SolC101I SorJC!IYI tot\k d~ knuckle SP- 1 0.000 7.902 7.902 ( f ) 

POST - RETRIEVAL SOLIDS: 7.902 (F) ~· 
LiqCIOI UquldaVI lank d'•h knuckle pool 0.000 0.727 o.n .1 ( r) Grid 

POST-RETRIEVAL LIOJIDS: 0.727 (f) 

3.3 WASTE IN TANK EQUIPMENT 

Per R.PP-23403, tank wa te remaining in equipment i included in th total wa te olurne· but the 
tank equipm nt i not included. A few mall pipe , a steel tape and th off-riser ampler are 
ob erved in th tank idea. Al though the pipes may be fu ll of wa te and ome a te i ob erved 
on the off-riser ampler the olume of equipment, and the volume of wa te potentially 
remaining in re idual equ ipment in tank -108 i n gligi ble compared to the volum fwaste in 
the tank bottom on th tiffener rings and on the walls. Th refore no waste olurne is a signed 
to the tank equ ipment. 

3.4 WASTE ON STIFFE ER RINGS 

Aft r bulk retri al th estimated olume of wa te on the ti ffener ring was 61.0 fl 456 gal) 
(R.PP- AL -33487 E ·rimate of Waste Volume and Percent Retrieved for Single- hell 
Tank 2-1 1- -10 ). Thi was e timated based on the surface area of fi ur et of tiffener ri ng 
located at 4.5-ft intervals from the top of the tank dish and the average depth of wa t n the 

4 
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ring at each level. The surface area of each set of stiffener rings was 97.6 ft2
. The average 

estimated depth of wa te on the stiffener rings wa : no wa te on the top ring (ring# I), 0.5 in . on 
ring #2, 3 in. on ring #3 and 4 in. on ring #4 (close t to the tank bottom). 

o measurable waste was removed from the stiffener rings during hard heel retrieval. However. 
the wa t volume e timate of 61 ft3 is high because it in Jude not only the olid wa t volume, 
but also the volume of oids in the wa te. A urning a drainabl porosity alu of 0. 17 
(HNF-2978, pdated Pumpable liquid Volume Estimates and Jet Pump Durations for Interim 
Stabilizations of Remaining Single-, hell Tanks) , th e ti mated volume of waste on the stiffener 
rings = 61 .0 ft x ( l - 0. 17) = 50.6 ft3 (379 gal). 

3.5 WASTE ON THE TANK WALL 

After bulk retrie al thee ti mated olume of waste on the tank wall was 372 gal 
(RPP-CAL -33487). This was based on multiplying the surface area of the walls between each 
of the stiffener rings by the average depth of waste on the walls. No wa te was present above the 
top stiffener ring (ring # 1) on the tank wall. The waste between tiffener rings #1 and #2 wa 
estimated to be 1/16 inch. The waste bet een tiffener rings #2 and #3 was 1/8 in. and the wa te 
between stiffener ring #3 and #4 was about 3/8 inch. Except for bottom waste piles, no waste 
was ob erved on the walls below stiffener ring #4 in th knuckle region of the tank. 

As for the tiffi ner ring , no additional waste was removed from the tank walls during hard heel 
retrieval. Adjusting the volume of 372 gal to account for oid spaces in the waste the estimated 
olume of waste on th wall is 372 gal x l - 0.17) = 309 gal (4 L ft:3) at a drainable porosity of 

0.17. 

4.0 CONCLUSIONS 

Th b t e ti mate for the total re iduaJ waste volume in T C-108 is 397 ft . In accordance 
with RPP-23403 the total volume using the 95% UCL for the wa t on the tank bottom is 
457 f . 

5.0 REFERENCES 
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Date. 1/2 1/20 IJ 
Date 1/2 1/201) 

H-14-109829, 201 3, '!vi. Residual Waste Swface Volume Tank 2-11 - -108, U .. Department 
of Energ , Office of River Prol ct ion, Richland , Wa hinE,'10n . 

H F-2978, 2003 Updated Pumpable liquid I olum Est imat s and Jet Pump Durations/or 
Interim Stabi/i-ations of Remaining ingle- hell Tanks Re . 5, H2 HILL Hanford 
Group, Inc. Richland Washington. 

LAB-RPT- 10-00001 20 10, Re ·ult of Physicochemical 'haracterizalion and austic 
Dissolution Te t on Tank 2-11- -10 Heel olid'i Re . 0 Wa hington Ri er Protection 
Solutions, LL , Richland Washington. 

Letter H2M-0603302.4, 'Contract umber D -A 27-99RL14047 - ompletion of 
Performance Ba ed Incentive 3 Revision 2, Fee Bearing Milestone PBI-3.2 .a.05 , 
C-108 ompl tion of Retrieval Operation - Reque t for incremental F e pproval ' 
(I tt r from D. 8 . Cartrn LI to . B. Reid [DOE-ORP], June 24) H2M lllLL Hanford 
Group Inc. Richland , Wa hington . 

RPP-23403 2009, ingle-Shell Tank omponent 'lo ·ure Data Qua/it Objective , Re . 4, 
Washington River Protection olutions, LL Richland Washington. 

RPP- AL -3 487 2007 E ·fima/.e of Wa le Volume and Percent Relri vedfor ingle- hell 
Tank 24 1- -JO , Re . 0 H2M HILL Hanford Group, In . Richland Wa hington. 

RPP- ALC-52225, 2012 Wa ·/e Volume of ing/e- hel/Tank2-II- -JO RemainingafterHard 
Heel Retrie al, Rev. 0 Washington Ri r Protection olution , LL , Richland 
Washington. 

RPP-52784, 2012, Video amera/i 'A D Modeling ,ystemfor Retrieval: HI, I #325-1 ofiware 
Management Plan Re . 0 Wa hington Ri er Prot ction olutions, LL , Richland 
Wa hington. 

RPP-PLA -4 858, 2009 Single-Sheil Tank 241- -JO Hard Heel Retrieval Technology 
election Re . 0 Washington Ri er Protection olutions LL Richland Washington . 

RPP-RPT-52449 20 12 Single-Shell Tank 241- '- JO Hard Heel Retrieval omplelion Report, 
Re . 0 Wa hington Ri er Prote tion o lution , LL , Richland Wa hington . 

TF -E G- A P- D-22 Re . 8-3 , ' Po t-R trieval Tank Wa te Volume Determination," 
Wa hington River Protection lutions LL Richland Wa hington. 

TO-220-110 Rev, 8-16 "Over-Ground Tran fer from 241- -108 to 241- -106 and 
Recirculation of Tank 24 1- -108,' Wa hington Ri er Prote tion olution LL , 
Richland Wa hington. 
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Title Post-llard lleel Retrieval ameral AD Modeling 
IC Volume E timatc for Tank 44 I- -108 

-54266, Re . 0 
nginator J. G Field 
hccker: M. A. Dado 

APPENDIX A 

Date l/2tn013 
Date 1/2 1/20 1 

PO T-RETRIEVAL TANK WASTE VIDEO GENERAL INSTRUCTIONS 
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1'1tlc: P 1-1 lnrd Heel Retrieval Carner, AO Modeling 
Waste Volume Es1imute for Tank 24 1- - 108 

-54266 Re . 0 
()rigma1or: J. G Field 
Che kcr· M A Dado 

Dal~ 1/21/2013 
Dale I 1/20 1 

POST-RETRIEVAL TANK WASTE VIDEO GENERAL INSTRUCTION 

Scope 
This docwnent pro ide a general set of instruction and goals for p rfom1ing the post-retrie al 
tank waste video cans to support final volume determinations. 

Specific Instruction for Post-Retrieval Tank Wa te Video 

I . Conta t proces engineer final volume modeler or system ngineer to assist in ideo. 

2. Rai e and/or lower the camera( ) in order to perform this step at three different camera 
heights at approximately 8 tl, 13 ft and 18 ft above tank bottom. 

Record camera heights and times for each video recording on data heet l. 

ote: the following s ans/crawler step may be completed in an ord r and at an time. 

4. At each level specified above record video of tank waste surface u ing both cameras. 

5. aptur the entire tank without changing focal length (zoom by beginning ith the 
camera traight down, m ve traight up to a 90 degree angl looking traight across the 
tank), rotate approximate! 15 degrees to the left or right, canning all the way back 
down, can all the way back up rotate another 15 degrees, and repeat th pro e until 
the entire tank is captured. Ke is ton t change the focal length. 

6. Scan the entir wast urface. 

A. Zoom on wa t piles mounds, tc. 

7. can th entire tank fl or. 

A. Perform clo e-up of in-tank features that may help in determining wa te olume 
and dimension (height of liquid on the lurry pump ere n weld line on bottom 
of tank and knuckle equipment on the tank floor or in tank wa t , etc . . 

B. Focu on the tank weld lines. Thes lines help a lot o an i ible line hould be 
fo u ed on with multipl camera /angles. 

Focu · on equipment (pipes pumps s reen etc.) in the tank waste or on the tank 
floor that may ontain waste. 

-2 



RPP- ALC-54266. Rev. 0 
ritlc Post-ltard lleel Retnc al 'amera/CAD Modeling ystcm 
Waste Volume l::stunate for Tank 241 - ' -1 08 

8. can the tank walls. 

nginator J G Picld 
hcckcr· M A Dad 

A. Zoom on any wast accumulation on the walls. 

Dale 1/21/201 
Dal.: 1/21/20 13 

8. can th entire circumference of each tank tiffener ring, th ntire circumference 
of the knuckle and the entire circumference of the p int where the di h meet the 
knuckle if i ible. 

'can of solids along the tank wall/ knuckle showing the height of the waste in 
relation to the stiffener ring or other tank features. 

otc: Use any in-tank equipment or tools to aid with the video (Example: a arnpling tool such 
a th crawler ma b used/operated while the cameras are focused on the tool and waste 
surrounding the tool). The following step may be NI A· d if a crawler i not available. 

9. ontact operation to us crawler/sampler to coop wa te, move it around, dri e the crawler 
around, etc. in order to aid with estimating the ize and depth of waste piles. 
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RPP-C LC-54266 R v. 0 
Tille' Po I-Hard Heel Retrieva l amera/CAD Modeling y 1cm Ongmator J. G. Field 
Waste Volume E 1immc for rank 24 1 ·. 108 ' he kcr· M . A. Dado 

APPENDIX B 

Date 1/2 1/2013 
Date 1/2 1/20 1 

CCMS ESTIMATE FOR 241-C-IOS TANK BOTTOM RESIDUAL WASTE 
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RPP-CALC-54266. Rev. 0 
Ti1k. Post-Hard I leel Rclneval Camera/CAD Modeling Sys1em 
Was1c Volume r.sllrn31e fo r Tank 241 -C- I 08 

Onginalor: J. G Field 
hcckcr: M. A Dado 

Dale. 1/21/2013 
Date· 1/2 1/20 13 

Figure 8-1. CCMS Surface Volume Template JOO-Series Tanks 
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RPP-CAL -54266 Rev. 0 
Ti tle: Post-llard lleel R~trieval amcra/ Al1 Modeling ' tcm Originator: J, G. Field 
Waste Volume Estimate for fank 24 1-C -I 08 Checker· M A. Dado 

Date. 1/21/20 13 
Date. 1/21/20 1 

Figure B-2. Tank 24l-C-I08, AutoCAD Civil 3D 2011, Rev. 2, Tank Dish Contour Map. 

Reference: H-14- 109768, CCM. Surface Volume Template /00 Serie Tanks . 
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rule Post-Hard llcc l R mcvnl am rn/CAD 
Wast~ Volume Estunatc for Tnnk 241 ' · I 08 

-54266 Rev. 0 
ri gmator· J G. Fid d 

Checker M A Dado 
Date. 1/21/2013 
Date. 1/21/2013 

Figure B-3. Tank 241-C-108 Video till, Recorded September 16, 2012, 
Camera Elc ation Approximate) 8 feet from Tank Bottom. 

:ute ~ co ~ pttltng :aw:iy from boctom StiffcllCl" R.uii! 

Figure B-4. Tank 241-C-108 Video Still, Recorded September 16, 2012, 
Camera Elevation Approximately 8 feet from Tank Bottom. 

The \\'Ute pile SP 1 co,uinwns :o1ons rhe t bol'.tom from rhe origi~ 0 R S S loc:abon 
Appro.xiau.r I 10 12 inches high in the nuddle 
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T11lc Pos1-Hard I !eel Re1ncvi1I Carner· 'AD Modeling 
as1c Volume Es11mmc for rank 241 - -1 08 

-54266, Re . 0 
Originator. J. Field 

heel-er M A Ondo 
Date 1/21 01 
!)ale 1/21 OU 

Figure B-5. Tank 241-C-108 Video till, Recorded eptembcr 16, 2012, 
Camera Elevation Approximate! ' 8 feet from Tank Bottom. 

Bottom of the pump The !Jquid le el is approximately '.! ~$ It is »sUJDed that the scrttll 

poruon IS approlWD.lteJy 1/l inch a.b<)\·e the tank bon:om, ;i.od the screen u J .inches high. 

Figure B-6. Tank 241-C-108 Video StiJJ, Recorded September 16, 2012, 
Camera Elevation Approximatel 8 feet from Tank Bottom. 

Tbis u a.uumed 10 be ult build up at the bottom of Riser 2. pproxinutely 2-3 tnehei 
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T11lc· Post-I lard I kel Rein val 'amcrn/ ' i\lJ 
Was,~ Volume E~11ma1e for l ank 241- -108 

IJatc· I /21/20 13 
1Ju1c: 1/2 1/201 

Figure B-7. Tank 241-C-108 Video till, Recorded eptember 16, 2012, 
Camera Elevation Approximatel 8 feet from Tank Bottom. 

Origiiw O.RS S locatN! to the left of Riser -I oo the beg:inrun of the Wilt lmud:le. 

Figure B-8. Tank 241-C-108 Video Still, Recorded September 16, 2012, 
Camera Ele ation Approximately 8 feet from Tank Bottom. 

The waste paJe SP .5 coounUU1g alon !ht Wik botJom from Riser 3. 
Approxinu~ly 1-- inches b.igh in the middle. 
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TIiie. l'ost-llard llccl Rc1ric al Camera/ AD Modeling 
Was1e Volume Fstimatc or Tank 241- - 108 

.0 
Date I 1/2013 
Date 1/2 1/20 I 

Figure H-9. Tank 241-C-l08 Video Still, Recorded eptember 16, 2012, 
Camera Elevation Approximatel 8 feet from Tank Bottom. 

~ O.R.S.S. located N.E. of Riser 3. ~ dn DU Ul &oat of~ cnwlu is a appro.umately 
l J inch cliff where liquid made a C'llt lhcoogb: the W2.Ste wrule sluiang. 

Figure B-10. Tank 241-C-108 Video Still, Recorded September 16, 2012, 
Camera Elevation Approximately 8 feet from Tank Bottom. 
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Title. Post-I lard I !eel Reine al amem/CAD Modelmg 
Waste Volume Estimate fi r Tan~ 241-C- 108 

-54266, Re . O 
n gmator J G held 

Checker M. A. Dado 
Date. 1/2 1 /20 I 
Dale 1/2 1/20 13 

Figure B-11. Tank 241-C-108 Video till, Recorded eptembcr 16, 2012, 
Camera Elevation Approximately 8 feet from Tank Bottom. 

Stiffener R.uig :ind all immedi:itely above the knuckle portion of the ta shows 
compac d waste. 

Figure 8-12. Tank 241-C-108 Video Still, Recorded September 16, 2012, 
Camera Ele ation Approximately 8 feet from Tank Bottom. 

Rdleclion of waste near the pump at Cffller of t:mk. 
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RPP- .0 
I 11lc· Pos1-l lard I lccl Rc1ncval Camera/ D Modding Syslem riginal r J G. fie ld 
Waste Volume Es111na1c for Tank 241 -t·- IO Ch ckcr· M A Dado 

Date: l/2tn01 
Date· I /21/2013 

Figure B-13. Tank 241-C-108 Video Still, Recorded eptcmber 16, 2012, 
Camera Elc ation Approximate! 8 feet from Tank Bottom. 

O.R.S.S. stuck in ,.,as1e appro:wnate l 1.5 inches !luck waste. ,·ery mout suruce. 

Figure B-14. Tank 241-C-108 Video Still, Recorded September 16, 2012, 
Camera Elevation Approximate! 8 feet from Tank Bottom. 

P2tlOnlJllc view of SP 2 lighRd b O.R.S.S. 
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RPP-
Titlc: Post-I lard I led Retncvnl Camera/CAD Model ing 
Waste Volume Estimate for Tnnk 241 -108 

- 4266, Rev. 0 
riginator. J. . Field 

Checker. M A. Dado 
Dute 1121nou 
Dute ln i/20 1 

Figure 8-15. Tank 241-C-108 Video till, Recorded September 16, 2012, 
Camera Elevation Approximately 8 feet from Tank Bottom. 

O.R.S.S. next to SP-_ to show pile height. 
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T11lc· Post-Hard l leel Rcaricval Carner AD Modeling . y 1cm 
Waste Volume l:s11ma1e for Tani. 24 1-C-108 

.0 
Oaae. I /2 1120 I 
Daac· I _ f/20 13 

Figure 8-16. Tank 24 .1- -108, AutoCAD Civil 3D 2011, Rev. 2, 
Post-Hard Heel Retrieval Tank Waste Volume, Contour Map. 

Waste 

ELEVATION AT DISH 
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IHI IJ,,:7 0 R-I 
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Reference: H-14-109829, ' MS Residual Wa te urface Volume Tank 241- -/0 . 
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RPP- ALC-54266. Rev. 0 
Tnlc· Post-I-lard I leel Retrieval amcra/ D Modeling y ·1em 
Waste Volume Estimate fo r Tank 241- -108 

rigmator J G Field 
hccker- M. /\ . Dad 

Date: 1/21/201 
Date: 1/2 1/201 

Figure B-17. Tank 241- -108, AutoCAD Civil 3D 201l, Rev. 2, Post-Hard Heel Retrieval 
Tank Wa te Volume, Rendered I ometric View. 

Reference: H-1 4- 109829, MS Residual Waste Sm/a e Volume Tank 241-C- / 0 . 
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Tille. Posa-Hard I kcl Relnc al amcraf AD Modeling 
\ as1c Volume Es11ma1c l'or l'ank 241- -I 08 

-54266, Rev. 0 
Origina1or J G Field 
Checker· M /\ Dado 

Dale 1/2 112013 
Dmc. 112 1120 13 

--
SOLKlS: 1---
UOUIOS: J---

Table B-1. Tank 241-C-108, AutoCAD Civil 30 2011, Rev. 2, 
Po t-Hard Heel Retrieval Tank Wa tc Volume 

C- 108 Po1I - Rttrltvol Tonk Wo1t1 Volume Tobie: UnodjUlltd 

All -
•-1 1.-

- 7.tmC..11. 

... c..11. 11.mc..i,. e.mc..~ 

C-108 POSr-RETRIEVAL WAS'TE 'A:ll..UME WIU:: ~ 

Cut 
eu.m. 

llaa••••••••••••••••---•••--••a.:za••••••--•••--••••--••-•••••••••••.9:9aa:a••• •• 

0.000 7.102 7.902 (F) 

7.902 (F) 

~::2S2:s::s:s••-------=====-======-=:a-• •-===========••--•=s=•--••:=:.c.::r:.====::: ==:=.= 

LiqCIOI lJqi,lldl¥1 '-Ilk <1'1111 knuckll pool 0.000 

AulloCAO CMI JO 2011. VIK 2. YOUJWE ESlM\TE 

9aNd on Ol/15/2012 Vodeo ~ ill<) Cit C-fonk fo,rn 

WlEX>T#'fNo..a!MOll8 

0.727 0.727 (11 

0.727 (F) 

~ ~DI lAaU. "°" C-108 C.tlMDl,I/CAO MQOQ.JNG SfflDI (CCMS) ~~ 

0-r!ption: cut,;c -.,., Oul,;c Feet Gallona: 

WI< SOLD l'ILE f1 
(Wlftlll- SP-1 lhru SP-5) 7.II02 na.0111 20111 

T#I< -..i_ 

(ltfSO.W.. w.sro 1.408 ... n 372 
(ltff:l'IPP-<Al.C-l.347) 
STlFFENOI •NCS 
~•m> I ,~ 

-C.AI.C-»48'7) 
50.11 J78 

TMII 
~ SOLIDS: 10.7&!1 J?t..3Jt 2All 

TMll IOTTOM u&:) 
TOTAL POOL • 0.1V 2'.57 ltl 

ote: tiffener ring and tank" all volume e 1ima1e hown are not adju ted for poro ity. 
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RPP-CAL -54266 Re . 0 
Tille. Post-Hard Heel Retrieval amera/ ADM dclmg System Ongmator. J G Field 
Waste Volum E timatc for Tank 241-C-10 Checker M A Dado 
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H-14-109768 2012, CCM wfa e Vo/um • Template JOO eries Tanks, Rev. 0, 
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