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1.0 INTRQDUCTlON 

The 105-K E,ast (KE) Basin Jon Exchange Column (IXC) cells, lead caves, and the surrounding 
vault are to be removed as necessary components in implementing ffmaford Federal F a d @  
Agreement and Consent Order (Ecology et al. 2003) milestone M-034-32 (Complete Removal of 
the K East Basin Structure). The IXCs consist of six units located in the KE Basin, three in 
opcrating positions in cells and thrce storcd in a lead cave. 

Methods to rcmove the lXCs from the KE Basin werc evaluated in KBC-28343, Dispasul uf 
K Eust Basin Ion Exctaunge L'olurnri Evuluuiion. The rncthod selectcd fur rcmoval was grouting 
of the six UICs inlo a single monolith for disposal at the Environmenlal Restoration Disposal 
Facility (ERDF). Grout will he added to the TXC cells, IXC lead caves containing spent IXCs, 
and in the spaces between to immobilize the contaminants, provide self-shielding, minimize void 
space, and provide a structurally stable waste form. The waste to be offcred for disposal is the 
cncapsulaled monolith defined by the Exterior surfaces of the vault and the lower surface of the 
underlying slab. 

The IXC monolith must be characterized and prepared for disposal per the Ueckuratiun ofthe 
Record clfDecisionjiv- DOE Hanjbrd 100 Amu, IUD-KR-2 Operuble Unit [EPA 19991, and 
removed by the Inrerim Action Record of Decision for the 100-BC-J IOO-BC-2, 100-DR-I. 
100-DR-2, IOO-FR-I, 100-FR-2, 100-HR-I, 100-HR-2, 100-KR-I, 100-KR-2, IOO-IU-2, 
I 00-TU- 6, and 200- C W-3 Opera hle Units, H m  ford Site, Benton Cotm& U'ashington (a1 so 
known as the "100 Area Remaining Sites ROD" [EPA 19991) for the K Basins interim mnedial 
action. Characterization data will be evaluatd relative to BHT-00 139, En~ironmmtal 
Restoration Disposal Frrciliv Waste Acceptance Oiteria,  or other applicable requirements. If 
the IXC monolith does not comply with BHI-00139, then the waste will bc disposed at another 
waste mdnagemcnt facility, such as the H d b d  low-level burial ground (LLBG), as approvd by 
the US. Environmental Protection Agency (EPA). The purpose of this document is to specify 
the data, data quality control, and data management necessary to dispose of the TXC monolith as 
low-level waste at the ERDF, or if not ERDF-compliant, then another facility approved by the 
EPA. 

This document presents a summary of the data quality objective (DQO) process establishing the 
decisions and data required to support decision-making activities for disposition of the u(C 
monolith. The DQO process is completed in accordance with the scven-stcp planning process 
described in EPA QAfG-4, Guidance for the Dufu Quulify Objwliws Process, which is used to 
clarify and study objectives; define the appropriate type, quantity, and qualily of data; and 
support defcnsiblc decision-- making. The DQO process involves the following steps. 

1. 
2. 
3. 
4. 
5 .  
6. 
7. 

State the problem. 
Idcntify the dccision. 
Identify the inputs to the decision. 
Define the boundarks of lhe study. 
Develop a decision rule (DR). 
Specify tolerable limits on decision errors. 
Optimize the design for obtaining diita. 

1-1 
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Environmental PA 
D&TI Technical Poirit nf Contact 

2.0 DQO PROCESS 

Gary Hastlngs 
Rod Jochen .- 

2.1 STEP 1-STATE THE PROBLEM 

-- rH;KBC Radiological Control Radiological Speciahst 

FH/lOOK Facility Operations Management - - - - 

2.1 -1 Identify the Planning Team Members and 
Decision Makers 

Chuck Wlute 

Terry Winward 

The DQO planning team is usually composed of the project. manager, technical staff, data users, 
and stakeholders. 

FH'KBC Waste Management KW Waste Management I 
FXXBC En%ironmental Regulatory Support 

Table 2- 1 shows the planiiing team assembled to contribute to the DQO process for the TXC 
monolith, based on the recommendations of the project lead and decision makers. Table 2-2 
shows the key dccision makers. 

Table 2-1. Data Quality Obicctivc Planning Team for the Ion Exchange Colunm Monolith. 

[ George Mata I FHKBC: Quality Assurance 1 Quality Assurance I 

FWTransportation Safety Operations Transportalion Specialist 

Bwiromental Compliance 

Dan Mder FWClosure Projects 
Tom Orgill 
Tinu Romano 

Jim Sailer Xroii Associales, lnc. 

Managger, Waste Management 
Dave Wdtson FI IKBC Environmental t Environmental Complianw Officer 

+SHfKHC Waste Management 

1 Jeff Wcstcolt 1 FWSWOC Projccts 1 Waulc Managemcnt I 
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Organixatiun 
U.S. Department of Energy, Kichlaiid Operations Oftice 
L.S. Bnvironmental Protection Agency 

-. -----~ 

2.1.2 Describe the Problem and Establish a 
Conceptual Model 

2.1.2.1 Problem Statement 

The problem statement is intended to describe the conditions or circumstances that are causing a 
problem and the reasons for undertaking the study, such as potential hmards or regulatory 
compliance i ssu e s . 

Thc problem statement specific to the K Basins Closure (KBC) IXC monolith is as follows. 

“The KBC IXC monolith must be prepared and characterized for compliant disposal at ERDF or 
other EPA-authorized facility.” 

The DQOs are developed based an the following assumptions. 

Ion columns exhibit extremely high dose rates, which prohibit removal of individual ion 
columns. Most of the source for the radiobgical characterization is inside the individual 
ion columns, The contamination in associated piping and the internal surfaces of the 
cavcs and cells is significant but small compared to the resin beads contained in each 
IXC. 

a There arc no chemical hazardous constituents in the final waste form cxcept the lead 
cave, polychloriwatcd biphenyl (PCB) and toxic characteristic (TC) metals. Thc chemical 
hazardous constituents will be considered macroencapsulated once the p u t  is c u r d  in 
the monolith and meets Land Disposal Restricted (LDR) slandards. 

The IXC monolith will either comply with BHI-00139 or be treated to comply with 
BHI-00139, and will be disposed of at the ERDF. If the IXC monolith cannot be sent to 
the ERDF, it will be sent to another Hanford Site waste management facility. 

Packaging for transportation or disposal beyond the grouting wil1 be minimal, but may 
include use of fixatives, plastic sheeting, and shielding as necessary. 

L The radiological characterization of the monolith I s  based solely on the IXCs as the large 
inventory overwhelms other possible contributions. The radionuclide inventories for the 
IXCs are calculated for Cs-137, Sr-90 hi-238, and Pu-239 by subtracting the outlet 
concentration from the inlet concentration to determine the concentrntion captured on the 
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IXC, then multiplying by the flow rate, and time in service. The activities of other 
isotopes calculated were similarly based upon the method presented in Section 2.3 of 
HhF-6495, Sarplpling and Anaijms Plan for K Basins Debris, Revision 1,  for 
charactcrjzation af Ion Exchange Module (LXM) units, but any isotope with an atomic 
weight greater than 2 10 w‘as scaled from Pu-239. The concentration will be averaged 
over the mass and volume oi’thc grouted vessel plus the lower portion of Ihc  surrounding 
grouted vault, with the exception of hall the cave w d  h e  1 ft outside layer of the exterior 
of the monolith for purposes of radioactive waste classification determination. Grout 
added to the cavity of the cells and cave will incorporate and bind any residual 
contaminants, minimize void space, providc shielding consistent with as low as 
reasonably achievable (ALARA) principles, and provide compliant waste form in 
accordance with transportation and BHI-00139 requirements. 

Based on HNF-27474 (Drafl), Une-Time Reqzmsl for Shipment 1115-Kfi MondIifhs, the 
lXCs are not filled with grout, as are the vessels in the other monolith packages, a 
shipping time limit was delemined to preclude flammable gas concentrations. A 
hydrogen generation rate of 0.274 c,m3/h within the bounding -KE IXC was calculated, 
and n shipping time limit of 417 days was conservatively determined. T h e  shipping time 
limit starts when grouting begins and ends when the monolith arrives at thc onsite 
storagddisposal facility. No gas generation analysis is performed for accident conditions 
for the nonequivalmt package. The solid waste fonn intrinsically precludes propagation 
of a detonation. The time limit of 41 7 days is not only a transportation time limit, but 
also a waste disposal time limit. Time needs to be available at the disposal facility lo 
place the waste in h e  disposal cell before possible hykogen generation could create a 
flammable atmosphere in the LXC monolith. 

2.1.2.2 Conceptual Model 

The conceptual model identifies known OT expected locations of contaminants, potential sources 
of contaminants, media that are contaminated or may become contaminated, and exposure 
scenarios. 

The KE Basin 1s located in the 100 K Area on the H d o r d  Site. The KE Basin is a 4.9 million L 
(1.3 million gal), open-topped concrete pool constructed in the early 1450s to store spent nuclear 
fuel (SNF) from the KE Reactor, which was removed from service in the early 1970s. SNF, 
primarily from the N Reactor, was stored in the KE Basin beginning in 1375 (DOERIS-0245, 
Environmentat Impact Statement-Management of Spent Nuclear Fuel from the K Busins at the 
Huaford Si&). Fuel was stored in canisters arranged in metal racks on the floor of the basin wilh 
a water cover to a dcpth of approximately 6.1 m (20 rt). Fuel stored in the basin has since 
rmtured or corroded, releasing soluble materials, particulaies, and fuel pieces, which, combined 
with dust and other debris, accumulate as sludge on the basin floor. 

The water recirculation equipment (termed the “main recirculation loop” or the “primary 
recirculation loop”) processed approximately 9 Us (150 gallmin) of water thmugh each of  the 
basin’s thrcc bays via suction and discharge headers located about 2 m below the pool’s swface. 
By 1981, the KE Basin was reactivated and three lXCs were added to the loop. Each IXC 
contains 142 L (5 fl’) of strong acid catiodstrong basc anion, organic ion exchange (lX) resin, 
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and Duolite or Purolite (mixed bed resin). The three IXCs were operated in parallel in order to 
provide the necessary water processing flow rate. I X C s  were used during the period from 1981 
through 1993 to maintain the water quality in the basins. The columns were draincd after use in 
February 2993. IXCs are no lunger in service at the KE Basin because of the high radiation 
exposure during handling. There are no plans to generate additional TXCs. Figure 2-1 shows a 
hasic piping diaFam depicting the KE Basin water-cooling and cleanup system. 

A thorough characterization of the TXC monolith will be developed prior to placing grout in the 
cells, caves, and surrounding vault. The final characterization wilt be compared to thc 
characterization rcquircments of BHI-00 1 39 for coinpliancc prior to grouting the monolith. 

Grout will be pumped into the cells, caves, and the surrounding vault. The grout will immobilixe 
contaminants, iiiinimize interior void, provide self-shielding, and provide a structurally stable 
waste form. The entire IXC monolith WiIl be removed along with other monoliths from h e  KE 
Basin. The waste to be orfered for disposal is the entire monolith package consisting o f  the three 
cells, lead cave, cement slab under the cells, and grout inside and outside the cells and cave. 

2-4 
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Component 

lXCs and associated componcnts 
.. - .- 

- .. 6-IXCS' 
Associatcd piping 

Conncrcte cells 6 ft W x 15 ft L x 10 A-l in. H 

KBC-3 1475, Rev.0 

Volume Weight 
(f+) ._  (W 

2,116 

1,920 
- 

4.8 

4 
-- - 

._ 
0.8 196 

964.6 145.000 

Tablc 2-3 presenls estirnatcs of the constitucnts, volumes, and weights associated with the 
monolith waste form based on 1 S O  Iblft3 density structural concrete and 105 lbift3 density grout 
being added. The monolith is estimated to measure approximately 10 fi 6 in. wide, 17 fz long, 
and 12 ft h g h  and weigh 279,291 lb. The total ungrouted void space of the monolith caritaining 
the six IXCs is conservatively estimated to tulal 18 ft! (1.e.. approximately 1,050 gal). 

-_ 
Lead shieldsng 
Steel frame 

~ ~ ~~ 

21.9 7,740 

0.4 98 

j Lead caves 165 ft L x 30 fi W x 72 f't H I 27.8 I 18,360 I 

Structural ribs 
Grout 

I Steel skin I 5.5 I 1.339 I 

4X I 1,534 

782.3 82.136 

Component 

Halfofkadcavcs 16Sin. L x 3 0 i n . W x 7 2 i n .  E€' 

j Concrete floor 1 OR-6in. W x 17 ft I., x 1 fl D I 178 I 26.775 I 

Volume (ft3) Weight (lb) 

13.9 9,i  so 

I Monolith form ( 1 ft h g u r  in every dimension) I 4x8 I 4,904 I 

Monolith fnrm (1 fi larger in every dimension) 
Half orlcad cave grout 

Tntal weight being subtractcd from tutal monolith 
weight for waste classification 

I Steel skin {%-in. steel plate) ! 7 I 3.370 I 

488 4,904 I 
103.2 IO:gt4 

605 24,898 

p o t a l  munolith I 2,446 I 279,291 I 
"The volumeb and weights associated withthis table were calculated using drawings 
H-1-34789, H-1-34834, H-1-34837, H-145071, and H-1-21072. A specific calculation WLS 

performed by engineering on 4;28:05. Some numbers were rounded when placed in this 
table. 
'The wlurne of IXCs shown here is not the tutal vcssel volum- wf 8 A' but thc volumc of 
resin inside the vessels of 4 ft'. I t  i s  expected that grout will fill the ernpiy 4 I? inside of thc 
1xc:s 
IXC = Ion Exchange Column. 
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Table 2-3 calculates the total weight and volume of the monolith containing the IXCs. Table 2-4 
calculates the weight and volume of the IXC-containing monolith that is not appropriate to 
consider for determining the concentration of radionuclides in accordance wilh Lhc Branch 
Technical Position (BTP) IsLnmce of:final nrunch Terhiicd Positinn on Coizcentration 
Areruging mid Encflpszdation, Revision in Part bo Waste Clusslficntion Terhnird 
Position (NRC 1995). These weight and volume deductions consist of the extcnilal concrete 
layer placed around the cave and cells for structural purposes and half of the lead caves because 
thc lcad cave is only half-full of  IXCs. The waste volume and mass that is appropriate to 
avenge the concentration of radionuclides contained in thc rnonolith for determination of 
radioactive waste class is the Lola1 values shown in Table 2-3 lcss the total values shown in Table 
2-4, which is 1,841 ft' and 254,393 Ib (Appendix A). 

The source of contamination in thc IXCs is primarily radionuclides released from corrodcd SNF 
stored in the KE Basin. Because the IXC monolith is similar to the IXM, the designation 
approach is similar. As reported in HhT-6495, the TXC monolith will be regulated by the Toxic 
Substunre Control Ac# of I976 (TSCA) for PCBs. TC metals are also n concern. 

Contaminants of concern (COC) are radiological or chemical substances that are the focus of an 
evaluation based on regulatory criteria or health concerns. The final list of COCs is identified 
using the following process of elimination. 

I .  Compile a list of all contaminants of potential concern (COPC) based on acceptable 
process knowledge of components of the IXC monolith. 

2. Eliminate COPCs for w-hich process knowledge andlor analytical data are sufficient to 
confirm that they are not present or are not reasonably expected to he in the waste stream. 

3. Eliminate chemical COPCs with negligible concentrations and that are far below 
regulatory limits. 

4. EIiminate radionuclide COPC when they are naturaHy occurring or may be shown to be 
less than the disposal facility reporhg limit. 

COPCs not specifically eliminated through the steps descrihed above become the COCs. 

2.1.2.2.1 Contaminants of Potential Concern 

Table 2-5 identifies the COPCs for the lXC monolith. 

2-7 
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. I .. 
Contaminant Sourcc Type of Contamination 

Kl3C-3 1475, Rev.0 

-.. 
Contaminants of Potential Concern 

I (general) 

I Radioriuclides Spent fucl in basin 

(specific) 

Kndmnuc iides’ 

Basin water 

Equipment liicatcd in the basin 

TXCl columns (less media), 
cells, lead caves, piping and 
instruments metals 

TXCI media i Resin 

Grout Silica s a d ,  metaI oxides 

~ Hydraulic fluid 

Stainless steel, carhin steel: 
struchual concrete, aggregate, 

-, .- 

Radmnuclides (from spent fuel), 
metals, PCB 1 Ag, PCB 

Kadionuclides’, As, Da, Cd, Cr: Pb, Ilg, Se, 

Pnlyalkanes 

Fe with  snlall quantities o f  c1, K, Si, P1 S ,  CR, 
Mn. Ni, hlo; Ca, Si, -41. and Pe oxides; Pb 

CioHir. Cw”lo,Ws; Ci,+Hiz, CIOHIO~GH~, 
C3H9N (Purolite NRW-37) 

pH, SiQ, A&O3, Fe:O), MgO, and CaO 

Cr-5 1 I Mn-54, Sr-89, 
Nb-95, N b - 9 5 ~  Zr-95, 
RU-106, Rh-106, Pd-107, 

IXC: = Ion Exchmgc Column. 
PCB - pulycchlotinated biphenyl 

-- 

I Nuclidcu removed for consideration becausc half-lives are less 
than two years (see Appendx B). 

2.1.2.2.2 Contaminants of Potential Concern Exclusions 

Ag-110, Ag-1 lOm, In-113, I 
Sn-113 Sn-lIT)m, 

: Snl21111, Sn-123, 
TC-1 23m Sb-124, 
Sb-126, Te-126113, 

I’e-I 27m Te- 129, 

Pr-144111, Gd-153, TI-160, 
A ni242, Cm-242 

Sb- 126m, Te-127, 

Tu-129% CC-144, PT-144, 

’ Elenlcnt exists as a gas, which will nut be retained in the water. 

I 
k - 8 5  
1-129 Upper bound estimate of possible radiormclide content (see 

Appendix B) is lcss than 1 pCi/g of waste, which is not i reportable (BHI-00139). 

Tablc 2-6 shows the COPCs to bc excluded from the irivcstigation and the rationale for these 
exclusic7ns. 

Tablc 2-6. Excluded Contaminants oiPotcntia1 Concm for the Lon Exchange Column 
Monolith. (2 shccts) 

-1 Contarninant Contaminants of 
Source j Potential Concern Rationale lor Exclusion 

Spent fuel 

Basin water 
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H-3, C-14, Fe-55, Ni-59. Co-60. Ni-63, Se-79, Sr-90,2r-93, , m-93111, Tc-99, 
Cd-113m Sb-125, Sn-126, C5-134, Sc-135, Cs-137, Pni-147, Sm-151. Eu-152, 

Pu-24 1, Pu-242, Am24 1, Am-242m Am-243, and Cni-244. 
ED- I 54, Eu- 155, U-234, I!-235, U-236, U-238, Np-237, Pu-238, Pu-239, Pu-240, 

Table 2-6. Excluded Contaminants of Potential Concern for the Ion Exchange Column 
Monolith. [Z sheets) 

PhysIcal characteristics 

.~ 

Contaminant 
Source 

Void space, pH. 

Equipment 

Contaniinants of 
Potential Concern 

Polyalkanc hydraulic 
fluids 

slurnge caves Mo; Ua. Si, AI, and Fe i oxides 

Rationale for Exclusion 

The lXCs were on the prinwy system; the suctiou for the 
primary system was under water. The specific gravity of 
hydraulic fluid is less than that of barin water. The hydraulic 
fluid would therefore stay on top of the basin water. Because 
the skimmcr system draws suction from near surface, the 
skimmer system would have cleaned any hydraulic fluid from 
the surface. 

Steel and concrete matrices are not rcgulated under RCRA. 

IX resin is non-hazaIdrrus. 

The grout IS unregulated material after it is cured. 

BHI-00 139,2002, Environmenid Rcstoratiav Llisposd f‘aciliv Waste Acc~psancc Crire?% Rev. 4, Bechtel 

K13C-28343, 2006, Disposal @fie: Basin 3an Exchunge Colunrn Evuluarion, Rev. 1, Fluor Hanford, Inc., 

Resource Conservation and Recovery nnd Consewntion Act of 1976.42 USC 6901 et seq. 

k.K[IF = Environ-tal Resluration T)isposnl Facility. IXC = lun Exchange Colunin. 
1X Ion Exchange. RCRA = Resource Recovery and Conservation Act of 

Hanford, Inc., Richland, Washington. 

R ichland, Washington. 

1976. 

2.1.2.2.3 Constituents of Concern List 

Table 2-7 shows the final COG. 

Table 2-7. Final List of Contaminants of Concern for the Ion Exchange Column Monolith. 

1 Metals 1 Arsenic. barium? cadmium, chromium, lead, mercury. selenium, and silvcr. I 
1 Organics 1 Polych1orin;ited bipheny1. I 

Because the IXCs are similar to the IXMs, which contain the same resin and arc generated in the 
KE basin, the same chemical designation mcthodology will bc used. HNF-6495 concludes that 
the basin water that runs through an IXM is not a dangerous waste under Wtrshingon 
Administrathe Code (WAC) 173-303, “Dangerous Waste Regulations." Thc radiunuclide 
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content of the IXM was estimated from analysis of basin watcr and an assumption that the E M  
removes 100% of the radionuclides, except tritium, measured in the water. TC metals are 
analyzed for and that data is used. The potential content of PCBs and toxic metals that may sorb 
 on^ thc LX resins was conservatively estimated based on the COCs being present in basin water 
at concentralions detected and reported. IXMs are TSCA regulated and are considered PCB 
rem ediated waste. 

The TXCs are similar to the columns in an TXM. The resin media is the same, and would 
therefore interact with the water in the same manner. The IXC resin would be designated as 
TSCA regulated. The IXC will be grouted in place as a monolith. Tlie resin, which has 
cross-linked inlo a solid block (KBC-28343), is potentially regulated for TC metals. Therefore, 
if treatment is required for TC metals, the grouting will meet 40 CFR 268.45, "Treatment 
standards for hazardous debris?" alternative treatment standards f x  hazardous debris via 
macro enc ap sulati on. 

Thc IXC monolith will contain a lead cave holding three TXCs. The lead cave will be designated 
as a DO08 for radioactive lcad solids and the concrete will encapsulate and treat the lead. 

The IXC monolith is expectcd to have void spaces. The three IXCs will be unhooked from all 
hoses while in the cells (when the system was taken out-of-service, the NCs  were drained but 
were not unhooked from the system), and all cell arid lcad cave access ports will be removed. 
Because there is no way to ensure that grout flows into the IXC column itself, thc IXC monolith 
will exhibit void spaces that will meet the ERDF Acceptance Criteria through slructural 
stabilization of fhe IXC monolith itself. However, because the waste will be fully encapsulated 
with grout and the IXC is a prcssure vesseI to withstand a pressure of 125 lblin2, the waste form 
would prevent possible future subsidcnce. 

Existing radionudide analytical data and process knowledge are adequate to establish an 
estimate of nuclide concentrations in the IXC monolith resin as delailcd in Appcndix B. 

2.1.3 Determine the Resources 

Thc evaluation of resources identifies limitations on resources and time constraints for collecting 
data. Rcmoval of thc IXC monolith is a necessary compmcnt in implementing milestone 
M-034-32. Rcmoval of the IXC rnonolilh may begin in the second quarter of fiscal year 2007. 
The TXC cells and caves are expected to exhibit a high radialion dose in and around them. Work 
associated with the removal of the IXC shall be performed in a manner consistent with A U R A  
principles. 

Specific rcsources rclated to this activity will bc established separately. 

2-10 
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2.2 STEP 2-JDENTIFY THE DECISION 

2.2.1 Identify the Principal Study Question 

Based on a review of the pmblem, the principal study questions (PSQ) are identified as 
specifically as possible to focus the search for information required to address the problem. The 
PSQ identifies key unknown conditions or unresolved issues and typically is stated relative to 
rcgulatory critcria. The EPA recommcnds that only one P S Q  be identified initially; others may 
be added later. 

The PSQ for the IXC monolith is as follows. 

Does the IXC manotith meet the requirements for dkpasal at the ERDF as identified in 
BHI-00139. The PSQs, alternative actions, and decision statements (DS) are applicable to the 
IXC mandith as presented in Table 2-8. 

2.2.2 Define Alternative Actions 

Alternative actions are possible actions that may be taken to solve a problem, including an 
alternative that requires no action. The team should confirm that the alternative actions could 
resolve the problem and determine whether the actions satisfy regulations. 

Alternative actions for disposition of  the IXC monolith are as follows . 
Take no action. 

Dispose of the IXC monolith at the LLBG. 
Dispose of the IXC monolith at the Waste Isolation Pilot Plant. 

2.2.3 Develop a Decision Statement 

After cxamining the alternative actions, the PSQ and the alternative actions are cornbind into a 
DS that expresses a choicc among altcrnatks. 

The no-action altemativc does not support milcstone M-034-32 and is therefore unacceptable. 
Table 2-8 showrs PSQs, alternative actions, and DSs relevant to disposition of the waste based on 
the results of waste characterkidtian. 

2.2.4 Organize Multiple Decisions 

If multiple decisions rclate to each other: the decisions should bc prioritized and organized 
sequentially to the extent possible. 

Figure 2-2 shows the hmarchy of decisions relevant to disposition of the waste. 
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2.3 STEP 3-1DENTIFY THE INPUTS TO THE 
DECISION 

Step 3 involves identifying thc kind ofinfomation that is needed to resolve the DS and thc 
potential sources of this inhrmation (k, new or existing data). The information should include 
thc decision values (e.g., concentration of contaminants), how the decision V ~ U G S  arc 
established, and appropriate methodologies to measure characteristics. 

Table 2-8. Priiicjpal Study Questions, Alternative Aclions, and Decision Statements. 13 sheets) 

1 -2 

US# 

. . .. .- 

2- t 

2-2 

3-1 

Alternativc Action 

The IXC monolith aclivity is 
above the TRU classification and 
will be managed for disposal at 
national repository. 

The N C  monolith waste activity 
is below Ihe TRI J classification 
limits and will be evaluated for 
treatment and subsequent disposal 
a t  the E W F .  

Consequences of Erroneous 
Actions 

T h e  IXC mnolith is 
erroneously detemfined to he 
TRU and will he sent through 
the LRU program 
certification process. 

The TXC monolith is 
erroneously determined to be 
LLW and is evaluated far 
disposal at thc ERDF. 

Severity of Consequences 
. .  

Not severe. TRU program 
certification actmities will 
perfbrm additional 
chwacterization til make a final 
TRU determination. 
Potentially severe. TRL waste 
could be dispostd ofat thc 
ERDF that may result in 
potentially severe impacts to 
human health and thc 
environment. 

The IXC monolith contents do 
not include dangerous!hazardous 
waste. 

-. 

The TXC montilith contents 
include dangeroushazardous 
wasle. The radioaclive sulid 
waste will be evaluated for 
treatment and sub YC qucnt di sp o sa 1 
at the ERDF. 

. .. .... 
. .  

' . .  I,,:;:: . "" ' 
. .. . . .  . : . . .  . ... . . . . .  . . . . .  

The IXC monolith is 
:rroneously deternlined to he 
Free of dangeroushazardous 
wastes. 

The IXC monolith is 
erroneously delermincd to 
contain dangeroushzardous 
wastes. 

Slightly severe. The IXC 
monolith would be disposed as 
LLW and macroencapsulated so 
there would be slight Severe 
-act to administrative 
requirements. 

h'ot severe. IXC monolith 
would be treated and disposed 
in an approved disposal facility, 
which has tninor cost Impact, 
but no impact to humn health 

The IXC monolith is determined 
to be LDK under 
WAC 173-303-140 and is 
managed accordingly. 

?'he IXC monolith is 
erronclously determined to be 
LUR under 
WAC 173-303-140 when it is 
not causing some unnecessary 
waste trcatmeiit. 

Not severe. IXC monolith 
would be treated when it does 
nul have to be. No impact to 
human health or the 
environment; howcver, the cost 
and schedule to treat the waste 
may be adrTersely impacted. 
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Table 2-8. Principal Study Questions. Alternative Actions, and Decision Statements. (3 sheets) 

3-2 

x. :, .............. ::= 
-, 

4- 1 

4-2 

L; ....... ;.,.-.; . x . d . . I . _ _  

. . . . . . . . . . . . .  L>- 
~ . . . . . . . . .  
&., 

1. .; ,. ' <,:.?'.:.:-;;.= 

5- t 

5-2 

Clonsequenccs of Erroneous 
Actions 

The IXC monolith is  dekriniiied The 1XC mundith is  Slightly sevcrc. 1XC monolith , 

to iiot be LDR under erroneously determined not to that requres treatment for safe 
WAC: 173-303-140 and it is he LDR urider disposal would all-cady he 
managed accordingly. WAC 173-303-140 when it is. treated by macroencapsulation, 

The waste m y  not be treated but slight impact to 
to comply m<th LUK when it administrative requirements. 
should bc. 

&3-&ttmnine whether or- fhE tiat fh~! IXC monolith dpturnined to he dangcr.aus:h~#rdairs wo.ste are 
LDR , 

Severity of Consequences 
- -. 

Alternative Action 
- .  

The 1XC monolith is determined 
not to contain PCB requiring 
managemenl. 

The TXC mmMh is 
erroneously determined to not 
contain PCR requiring 
management. 

Not severt. The ERI3F can 
dispose of PCB-contaimng 
waste at unlimited 
cwcrntration as long as the 
waste is solid form Liquid 
must lx removed from the 
waste for it to be compliant for 
disposal at [he ERDF YO only 
LLSW in solid form will be 
disposed. 

The IXI: monolith is determined 
to contain PCI3 requiring 
management. 

The IXC monolith is 
erroiicously dctcmiinetl to 
contain YCB requiring 
management. 

Kot severe. IXC monolith 
would rcquire management 
possibly including treatment for 
the PC'B content that is not 
necessary. The putential impact 
includes addiliunal cost and 
pers~nncl expovurc t o  the 
waste, but no impact to human 
health and the environment. 

The IXC rnunolith is delemined 
not to comply with the ERDF 
WAC. 

The IXC mtinolith i s  
erroneously determined not to 
comply with the ERDF WAC. 

Lot: severe. Lon-restricted 
wastes would be treated and 
disposed in an approved 
disposal facility, which has a 
cost and schedule impact, but 
no impact t a human health or 
the environment. 

Potentially severe. Waste is 
inappropriately disposed in thc 
ERDF that could pose a threat 
lu hummi health or the 
environment. 

The IXC mnolith is determined 
to coniply with the ERDF WAC. 

The IXC monolith is 
emonenusly determined 10 
comply with the BRDF WAC. 

~. ~ 

+ti - Determine wheiher or Ihe not the I/yC rnonrdith cuntent.v a m  uumplianl with ERDF WAC fnr 
dtspasnl. 
..... -. . - .  .,. 
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€:onsequenccn of Erroneous 
Actions Severity of Consequences 

Table 2-8. Principal Study Questions. Alternative Actions. and Decision Stalemcnts. { 3 sheets) 

A A  = alternativc action. 
DS = decision statement. 
hKDP = 
[Xc: = Ion Exchange Cnlumn. 
LDR = Land Disposal Restricted. 
L,LS\’J = low-level solid waste. 

Environmental Restofation Disposal Facility 

t.l,W = low-level wxte.  
NRC = U.S. Nuclear Regulatory Commission. 
YCn = polychlorinated biphenyl. 
PSQ = principal m d y  question. 
TRU = transuranic, 
WAC: = waste acceptance criteria 
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Figure 2-2. Ion Exchange Column Moiioli th Disposition Logic Diagram. 

Dangsmus 
Waste 

PCB conieni 

No 1 

Dispose of at LLBG 1 
I I 

2.3.1 Identify the Information Needed 

I . E C M D  
r.WC = Central Waste C.onrpla. 
ERDF - En~iironmzntal Restoration 

LUK = Land Disposal Rcstriclcd. 
L L M ;  = low-level burial grounds. 
PCR = polychlorinated biphenyl. 
TRI! = tnnsiiianic. 

Disposal Facility. 

WAC - waste accephwc critcria. 

Information nccds may include physical, chcmical, or radiological characteristics oC Ihc media 
being evaluatcd; whethcr existing data is uscable; and whethcr new mcasuremcnts are rcquired. 
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Dries I)ala Avallable Is the Data of 
SQurce Suflicicnt 

References Quality (YIN) Exist 

Y HKT- 62 73 Y 

KBC-28343 

Table 2-7 showps the information needs for the TXC monolith. Existing data is sufficient for most 
information required to characterize the IXC monolith. New data collection necessary to support 
decision-making consists of the following. 

Y EPA 14451 
HNF-6273 
"E'-6495 
KB C-23 343 

' WHC-bP-0877 

' Y  EPA 14451 
I IIh'F-6273 
HhT-6495 
KBC-2 8343 

I Determine the mass and vdtimc ofthe IXC monolith. 

accordance with 
U'AC 173-303-140. 

Manage free liquid by grouting to incorporatc non-hazardous, fiec liquid insjdc the 
monolith. 

' 

rn Design the monolith to minimize void space. 

2.3.2 Determine the Source for This Information 

This activity involves identifying the sources of information including the results of previous 
data collections, historical records, regulatory guidance, professional judgment, scientific 
literature, or collection of new data. 

Table 2-9 shows the source of information to bc used for thc IXC monolith. 

Appendix B provides lhe contaminant concentrations in the LXC monolith bascd on available 
in format ion. 

Table 2-9. Required Data Methods and Available Sources References for Ion Exchange Column 
MonoIith. (2 sheets) 

waste 

Y 

Y 

AddMona1 
Information 

Required ( Y m )  
Y 
Volume and 
mass of 
monolith, 
monolith materia. 
invtmtory, d 
infomution of 
grouting process 

Y 
Monolith 
material 
inventory 

Y 
Monolith 
inaterial 
inventory and 
infomtmn of 
grouting process 
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Table 2-9. Required Data Methods and Available Sources Refcrmces for Ion Exchange Column 

.4vaita ble Docs Data DS 
NO- 

1 
~ 

Data Cdlection EKlst 
Methods 

.- 

I 
5 

~ 

40 

Source 
Referenccs 

IINM273 
LNF-6495 
KBC-28343 

Required n d a  

~. . 

Dah to determine if 
the waste is a PCB 
wastc regulated in 
accordance with 40 
CFR 761. 

Dah to determine if 
thc waste complies 
with the ERDF 
waste acceptance 
criteria in 
RHT-00134 

Process 
howledge, 
radiological 
surveys and/or 
sampling and 
a d y  sis 

Y HNF-6273 
HNF-6495 
HNF-SD-SNF-’I 
1-009, VOl. 1 
KBC-28343 
LNI-1697 

- 
:FR 761, “Polychlorinated Biphcnyls (PCBSj Gkfacturing, kwessing, Diatri but 

Cudc oj Federal Reguialiotis, as amended. 

Is the Xlat 
Sufficiei 

Quality (1 

Y 

Y 

n in Commer 

.~ 

Additional 
Information 

Required IyN) 

Y 
MIonolith 
material 
inverilory 

~. 

Y 
Volunic and 
mass of 
monolith, 
monolith material 
inyentory, 
informatinn of 
grouting process, 
dose rate and 
con tamination 
surveys 
Cke Prohibitions,” 

BHI-00139, 2002, Emimrlmental Resiornrioil Dlspsni  Facility Wnrte Accrptuntx Criteria. Rev. 4, Bechtel Hanford, Inc., 

EPA 1445 I ~ ZUOO, Regulation of’Cuncreie Residuals as IIarardaus Wmte, RCRA online document No. I445 1. US. 

HNF-6273,200 1 ~ nota Qualiiy Ubjcctives Proccss,fur Desigwtiun UfKBusin .Debris, Rev. 1, Fluor Hanford, Inc., Richland, 

HNF-G495,2001, Sampling and Atia/ysu Ph,for K Bnszw Debris, Rev. I ,  Fluor Hanford? Inc., Richland, Washington. 
IINF-SD-SNF-TI-009. 19W, 1 OS-K Basin Material Design Ha515 Feed Description ror Spent Nuclear Fuel Project Facilitics, 

Richland, Wuhinylon, 

Erivironmcntal Protection Agcncy, Washington, D.C. 

Wmhington. 

P’uhrne I ,  Fuel, Vol. 1,  Rcv. 3,  FluurKBC-28343,2006, DkrposaI ofK flmin lopl Exchange Column Ealuation, Rev. I ,  Fluor 
1 Ianford, Inc. ,  Ric.hland, Washington 

Tmiu $uhtmcrs Coltirol Act ~f!976, I5 USC 2hR I et seq. 
UNI-1697, 198 1 ! KE Fuel Slurage Basiri ActiviJy Muppirig in Suppurt u / f ipmuru Redudinn, Lnitcd Nuclw Industries, lnc. ,  

WIZC 173-303, “Dangerous Waste Regulations,’’ Fushingion Adminiytrdw Code, as wncndod. 
WHC-EP-0877, 1995, K Busin Corrosion Pmgrum Repport, Rev. 0, Westinghouse Hanford Company. Richland, Washinpnn. 

Richland, Washington. 

DS = dec.ision siarement. 
ERDF = Environmental Restoration Disposal Facility, 
PCB == polychlorinated biphenyl. 
‘I9CA = Io>-ic Slhrancrs CLwtrol Act of 19.76 
WAC = Waskdn@m Adminiswdiw Code. 

2.3.3 Determine the Basis for Determining the Action 
Level 

Action levels are the threshold concentrations of contaminants that are based on regulatory 
requirements, risk assessments, performance criteria for analytical methodology, or a rcference 
Standard. 
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0.6 Ci IBHT-00139. Table 31 

Action levels for the IXC monolilh are based on the RH1-00139 criteria, which were established 
in accordance with applicable regulatory requirements. Table 2- 10 shows the action level and 
basis of the action levei applicable to each COC. 

Table 2-1 0. Action Levels for Ion Exchange Column Mondilh 
Contaminants of Concern. (2 sheets) 

Contaminants of 
Coaccm 

Action Level Basis 

BHI-00139 reportable h u t  

Limt unless noted 
(ci!rn3) BHI-00139 Table 2 c o w .  

0.4 C1 @HI-00139, Table 3) 

Radionuclides 

3H 

210 

co 60 Udinsited I I 
700 I I 
28  

830 I I 
I 

"'CS 
%Y 

"'CS 

Sm 
'"E" 

I 5 4 E ~  
23k13JU 

215U 

151 

. 

8.8 

32 

53,000 
2 1 .OOO.OOO I I 
Unlimited t I 

I 

0.074 I 
0.0027 I I 
0.01 2 . . .. - .  -A. - .. '1 . 

Lot applicable 3.0 Ci @HI-00139, Tahlc 3) j 

0.0015 

1.5 

- .  - ... -. . 
0.029 

0.029 

6.2 

0.11 
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Table 2-1 0. Action Levels for Ion Exchange Column Monolith 

WAC 173-303-090(8)(~) 

WAC 173-3U3-030(8)(~) 

Contaminants of r- Conccm 

““cm 

,’ NRC Class C 

Cheinical 
constituents 

- . .- 

Ea (DQ05) 

Cr (~oh l )  (DO071 
Cr (Vl) 

Ph (DOOE) 

Hg (DU09) 
Se (DOIO) 
Ag (DO 1 1> 

PCB 

-- .. 

Free T.iquid 

Contaminants of Concern. (2 sheets) 
Action Level 

20,000 
-. 

100 tiCiig BHI-00139 

WAC 173-3O3-OYU[8)(4 1 
WA4C 173-303-090(8)(~) c WAC 173-303-090(8)(~) 

.- .. 

1 .o 
5.0 
5 .o 

.. .- -- . 

5.0 
u.2 

1 .o 
5.0 
PCJ3 10 mgkg 
Non-liquid (>SO ppm regulated) 
Bulk liquid limited to 5500 ppm 
Free liqiiid p c ~  SW-846 (4095) 

.~ -. 

,~ 

WAC 173-303-WOI8)(cl I 
1 Z C ,  173-303-09?(8)(c) .,, 

40 CFR 76 1 

WAC 173-303-090(8)(~) 

WAC 173-303-090(8)(~) 

. 

WAC 173-N3-140[44)(b) I 

disposal of lisuids; I 
I .  ~r I 

10 CFR 61, ‘&Licensing Requirements for Land nisposal of Radirmctive Waste,” 
n I P C  T 1 , .  1 ,. I ,  
C..OCIP 0 1  peeaerm Kegutmnns, as amenam. 

Distribution in Commcrce, and Usc Psohibitions,” Cu& of Fedcrul Repletions, 
as amended. 

RHI-00 1 39, 2002, En vimnrnental Re,slurati(in Di,spxal  Fucility Vaste Ar:ccptlunce 
Criferiu: Rev. 4, I3echtel Hanfork Inc ., Richland, Washington. 

SW-846, 1997, Test .Verkocisfbr Evutztntirig Solid W‘aste Ph~;sir:nll~~emir:rrt  
,Wthods, 3rd Edition, a5 amended, U.S. Environmental Protection Agency, 
Washington, L3.C. 

as anlended. 

40 CPK 761, “Polychlorinated Biphenyls (YCJ3s) Manufacturing: Processing, 

WAC 17 3 -3 0 3 ,  ‘Dangerous Waste Regula tion s.” Wmkingto ~f A h i i n  is trniive Ca de. 

ERDF = Environmental Restoration Disposal Facility. 
NRC = [J.S. h-uclcar Regulatory Commission. 
PCB = polychIorinated biphenyl. 
TCLP - toxicity charactcrisiic leaching procedure. 
TRU = transuranic. 
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2.3.4 Identify Sampling and Analysis Methods That 
Can Meet the Data Requirements 

Sampling and analytical methods should bc idenlified with sufficient detail to fadilate data 
collection appropriate for the problem being investigated. Appropriate specifications may 
include such information as sample size and instrument-specific detection limits. Sampling and 
analysis methods should strive to minimize decision errors (evaluated in Step 6 of the DQO 
process) by avoiding bins introduced through the following. 

Non-representalive sampling 
0 

Calibration 
Failure to blank-correct 

Tnslability of samples between sampling and analysis 
Interferences and matrix effects in analysis 
Iiiability to determine the relevant forms of the parameters being mcasured 

Sampling and analysis are not necessary to characterize the TXC monolith. Information 
collection is limited to obtaining existing reports of basin water tests and the quantity of basin 
water that flowed through the IXCs. Information to be collected includes the Iomulation, 
volume, arid density of grout added to the IXC monolith. 

Collection of resin samples from the TXCs for chemical or radionuclide analysis is not neccssary 
to support decision-making. 

The following information i s  required to support disposal of the IXC monolith. 

Volurnc and dmsily of gout added lo the IXC monolith 
Mcasuremenl of the surface conlamination and dose rate d e r  grouting. 

The following activities must be completed to support iXC monolith disposal. 

Grouting to minimize void space 
Grouting in compliance with macroencapsulation LDR. 

2.4 STEP 4-DEFINE THE BOUNDARIES OF 
THE STUDY 

S t q  4 involves identifying the target population from which samplcs will be &awn and 
specifymg the spatial and temporal features of thc population pertinent io decision-making. 

2.4.1 Define the Target Papulation of Interest 

The target population for this DQO is the KE Basin IXC monolith including ancillary piping and 
instruments and the surrounding vault, which have bccn grouted in preparation for disposal at the 
ERDF. Characterization must be sufficient to resolve the DS identified in Table 2-8. 
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2.4,2 Specify the Spatial Boundaries That Clarify 
What the Data Must Represent 

Drawing H- 1-34834, Parallel Ion Exchange System Piping Plan and Section, shows the IXC 
cells and contents, The IXC monolith will include the cells, lead cave, IXCs with resin, internd 
piping, and external piping within the h i t s  of the surrounding vault; and grout in the cells, the 
cave, and in the space between the C Q ~ U ~ I I S  and the vault. Drawing H- 1-34837, StmcturaI Plans 
and Sections, shows the ion column cells; the boundaries or the monolith are the extc&r 
surfaces of the vault and the underlying 15-crn (6-in.) slab. The lead caves are Tocated on the 
south side of the cells as shown in KBC-28343. See Figures 2-3 and 2-4 for location of the IXC 
cells and lead caves. 

Figure 2-3. Ion Exchange Column CeIls and Lead Caves (South Side), 
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2.45 Determine the Smaltest Subpopulation, Area, 
Volume, or Time of Which Separate Decisions 
Must be Made 

Determining the smallest sample size establishes a means to control decision-making errors. 
US. Department of Transportation determinations wilI be made on the entire monolith. The 
mass and volume for radioactive waste classification purposes will be the cells and cavcs with 
I =out. Dangerous waste determinations will be tnadc OH the contaminated lead cavc and IXC 
resin media. 

2.5 STEP +DEVET,OP A DECISION RULE 

2.5.1 Specify Appropriate Population Parameters 

The quantity of resin in all six columns is known, as is the amounl of water that ran through each 
column. The main isotopes are known in quantity to scale against the isotopes that were not 
measured. Multiple measurements are not necessary or advisable because of ALARA concerns. 
Appendix B reports mean analytical data. Mean measurements are used unless the waste cannot 
be characterized by assay or nondestructive assay. In such a case, calculations will use 
conservative (worst case) assumptions wherever uncertainty exists. Statistical methods are not 
requircd as the dctermination is a simple difference and a measurement of the entire population 
of one IXC monolith. 

2.5.2 Confirm the Action Level Exceeds the 
Measurement Detection Limits 

No direcl comparison tu action limits is rcquired because thc only mcasurements are thc quantity 
resin media conlaminating the ion columns, cells, caves, and the mass and volume of the 
monolith. 

2.53 Develop a Decision RuIe 

Table 2-1 1 shows the DRs applicable to the IXC manolilh. 

2.6 STEP +SPECIFY TOLERABLE LIMITS ON 
DECISION ERRORS 

Step 6 i s  used to establish the parameters for a statistically based sample design. A statistically 
based approach will not be used for the IXC monolith. One monolith will be produced as only 
six TXCs in cells and lead caves exist. 

2-23 



Page 42 of 58 of DA-36387072 

4 

5 

KBC-31475, Rc\~.O 

Table 2-1 1. Decision Rules for the lon Exchange Column Filter Monolith. 

2. If the waste 

1. If the waste 

2. If the waste 

1. 

LDR, then dispose at the ERDF in accordance with BHI-00139 or 

a PCB waste, then dispose at the E W F  in accordance wirh BHI-00139 

at another Hanford Site ?‘SD facility. 

or at another Hanford Site TSD facility in accordance with 40 CFR 76 1.61. 

BHT-00 139 or at another Hanford Site TSD facilily. 
If the waste does comply with BH1-00139 m s t e  acceptance criteria, then dispose at 
the ERTIF. 

a FCB waste, then dispose at the ERDF in accordance with 

Yn. DS 1 No. DR l l e c i h n  Rule 

If the waste h a TR17 waste, then dispose at the Hanford Site TSD Cncllity in 
accordance with the WIPP acceptance criteria. 

2. If the waste 
TSD facility 

1. If the waste 
WAC 173-303 and the facdity waste acceptance critena. 

1. 

a TRC waste, then dispose at the ERDF or annther Hanford Site 

~- _- - .- 

a dangerous wste,  then manage as dangerous waste ~fl accordance to 

2. If tht: waste a dangcmus waste, then dispose at the ERDF in accordance with 
BHI-00139 or at another Hanford Site TSD facility. 

I. If the waste & LDR, then treat waste prior M disposal io the EKDF OT other Hanford 
1 3  1 3  I Sitc TSD facility in accordance to N’AC-173-303-t40. 

2. if the waste does not comply wth BIU-00139 waste acceptance criteria, then do not 
dispose at Ihe ERDF, but at another Hanfwd Site TSD faciliiy. 

BHI-00139, 2002, Erwironmental Reslardian Dispusal Fucdrfy kf’mfc Arrpfance Criltwu, Rev. 4, Bechtel Hanford, 

40 CFR 761, “Pulychlorinated Biphcnyls (PCBs) Manufacturing, Processing, Dislribution in Cunmcrce, and Use 

WAC: 173-303, “Dangerous Wastc Regulations,” Wo,shin@,m Adlminislratiivr Code. as amended. 

Inc., Richland, Washington. 

Prohibitions,” Code ofFrdwd Reguiatiorrs, as amended. 

DK = decision nile. PCB = polychlorinated biphenyl. 
DS = ducision statcmcnt. TRI! = lransuranic. 
ERDF = Environmental Restoratmn Disposal TSD - treatment, sorage, and disposal. 

LDR = Land Disp~siil Rcstricicd. 
Facility. WIPP = U‘aste Isolation Pilot Plans. 

2.6.1 Determine the Range of the Parameters of 
Interest 

The parameters to be measured are the resin media contaminating the ion columns, cells, and 
lead cave, and the mass and volume of the monolith. Most of the JXC monolith mass and 
volume mny be used, less half of the lead cave, lead cave p u t ,  and monolith form to determine 
the radioactivc waste class. Table 2-3 shows the estimated total IXC monolith gross volume and 
weight. Table 2-4 shows the IXC monolith volume and weight deductions for waste 
classificalion. 

It has bccn determined through other studies that thc IXC rcsin may accumulale TC Metal and 
PCB above the regulatory threshold. 
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2.6.2 Choose a Null Hypothesis 

A statistical method is not being used; therefore, this is not applicable. 

2.6.3 Gxamiae Consequences of Making an Incorrect 
Decision 

Consequences of incorrect decisions may range from no consequence to regulatory 
nancompliancc and damage to the environmcnt. 

The parameters to be considered to support decision-making are primarily process knowledge 
then monolith preparation such as the packaging, grouting process, monolith weight and volume, 
dose rate, and contamination of the monolith. The measurements collected are not statistically 
based, so quantitative error tolemnces are not set. 

Rased on the calculated S O U T C ~  term in the IXC monolith (Appendix B), the IXC monolith would 
not exceed I O  CFR 6 1, “Licensing Requirements for Land Disposal of Radioactive Waste,” 
61.55, “Waste Classification,” Table 1 and Table 2 Class C limits. Because the IXC monolith 
sourcc term is fixed, thcre would not be a conscquencc of an incorrect decision. Thc impact for 
an incorrcct decision is possible effccts lo human health and the environment. 

The monolith will not contain listed dangcrous wastes. Although the monolith will contain 
regulated quantities of lead and other toxic metals, h e  w‘aste will be encapsulated. The monolith 
will not contain persistent waste constituenls. The monolith may contain small quantities of  
PCBs; however, the ERDF is authorized to accept unlimited quantities of PCB waste in solid 
form. The consequences of incorrect decisions in regard to chemical cdntamination are 
,anticipated to be ininimal because the macroencapsulated IXC monolith will be treated to satisfy 
the requirement 40 CFR 268.40, “Applicability of Treatment Standards,” for treating radioactive 
lead solids. 

All columns were drained wheo they were removed from service. If a small amount of liquid 
remained entrained in the column, it would have been removed by the normal evaporative 
process during the more than twelve years that the IXCs have been stored at the basin. The 
resins are expected to be dewateTed to the extent necessary to pass a paint filter test. If free water 
did exist in a monolith, it would be incorporated into the waste form as grout is hydrophilic. 

The IXC monolith will exhibit void spaces that will meet the ERDF acceptance criteria through 
structural stabilization of the IXC monolith itself. However, because the waste will be fully 
encapsulated with grout, the waste form meets waste encapsulation rcquirements that would 
prevcnt possible hture subsidence or migration of any contaminants including lead from the lead 
shielding. 
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2.7 SPECIFY A RANGE OF VALUES WHERE 
CONSEQGENCES ARE MINOR (GRAY 
REGION) 

If the Resource Conservation and Remvety ,4c6 of 1976 constituents wcre detcrninod to be 
greater than regulatory thcsholds, the waste would ncverthelcss rcsult in compliant disposal 
because the macroencapsulated IXC monolith will be lreated to satisfy 40 CFR 268.40 
requirements for treatment of radioactive lead solids. 

2.7.1 Assign Probability Values to Points Above and 
Betow the Action Level That Reflect Tolerable 
Probability for Potentiai Errors 

A statistical approach is not applicable. 

2.8 STEP 'J--OPTIMIZE THE DESIGN FOR 
OBTAINING DATA 

Step 7 is used to determine the most resource-effective data collection design for a statistically 
based samplc design. A statistically based approach is not being used for the IXC monolith. 

The NRC Branch Technical Position papers allow averaging. The averaging is done per 
r e g  lator-approved document KBC-2 8343. 

Only a few parameters can be considered for optimization. Reduction of dose rate to the LrLC 
monolith can be achieved through the grouting process. Another parmeter for optimization is 
thc density of the grout that can bc used. Process howlodge canriot bc optimizad, because h a t  
is what. it is. The only sampling that will be taken arc radiological smears. 
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APPENDIX A 

ESTIMATED ION EXCHANGE COLUMN MONOLITH MASS AND VOLU,ME 
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Volume Weight (lb) 
tfti 

ESTIMATED 10N EXCHANGE COLUMN MONOLITII MASS AND VOLUME 

~ ~ _ _ _ _ _ _ _  

Ass a ciate d Piping 
~ o n c r ~ t e ~ ~ ~ ~ s 6 f t ~ ~ l r a ~ f t ~ x ~ ~ f t 1  s n . ~ ~  

‘I’hc lead caves and concrete ccls currently containing the Ion Exchange Columns (IXC) will be 
solidi fiedstabilkd in the grouted wastc form before disposal at the Environmental Restoration 
Disposal Facility (ERDF). The waste materids contained in the grouted IXC monolith will have 
the following characteristics. 

_ _ _ _ ~  

0.8 

964.6 

Each TXC is  an 18-in. diameter schedule 10 pipe with %-in. walls and a 17.5-in inner 
diameter. 

I Lead shielding 

The IXCs have a maximum gross weight of 800 lb and have an 8 fi3 capacity. The resin 
occupies the center 5 ft3 of the column. 

21.4 7,740 

I Table A- 1 presents estimates of the constituents, volumes, and weights associated with 
the monolith wastc Conn based on 150 lb:ft3 density structural concrete and 105 lb/ft3 
density grout being addcd. The monolith is estimated to mcaSucc approximately 10 ft 6 
in. wide, 17 ft long, and 12 ft high and weigh 279,291 lb. 

The total ungroutld void spacc of thc monolilh containing the six KCs is conservatively 
estimated to total 18 ft3 @e., approximately 1,050 gal). 

Table A-1 calculates the total weigh1 and volume ofthe monolith containing the TXCs. 
Table A-2 calculates the weight and volume of the mmoli th cantaming the TXCs that i s  not 
appmpnate to consider for determining the concentration of radionuclides in accordance with the 
U S .  Nuclear Regulatory Commission WRC) Tadioactive waste classification requirements. 
These weight and volume deductions consist of the external concrete Iayer placed around thc 
cave and cells fcrr structural purposes and half of the lead caves as the lead cave is only half full 
of IXCs. The waste volumc and mass that is appropriatc to averagc the conccntration of 
radionuclidcs contained in thc monolith for determination of radioactive waste class is the htdl 
values shown in Table A-1 less the total values shown In Table A-2, which is 1,841 f13 and 
254,393 lb. 

Table A- 1. Estimated Total Monolith Gross Volume and Weight 
Information.’ (2 sheets) 

I IXCs and Associated Components 1 4.8 1 2,116 I 
1 6-IXCs2 I 4 I 1.920 ! 

1461 
145,ooQ 1 
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Weight (Ib)l  

48 
26,775 I 

Table A-1. Estimated Total Monolith Gross Volurne and WcighC 
Information. I (2 sheets) 

Steel Skin (%-in. steel plate) 

StruChrQl Ribs 
7 ' 3 ,370  I 

48 1 1,534 

I Monolith Form ( 1  ft larEer in every dimension) I 488 I 4,904 I 

Cirout 
Total monolith 

782.3 82,136 
2,446 279,291 , 

Component Volume 

13.9 

, Half of h a d  Cave Cirout 

!XC = ion Exchange Column. 

Weight (Ib) 

9,180 

4,904 

lo,& 14 

605 
I Total weight being subtracted from total monolith 
I weiglit for waste classification. 24,898 J 

~. 
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APPENDIX B 

RADIONUCLJDEIISOTOPE CONTAMINANTS OF POTENTIAL CONCERN AND 
RATIONAL FOR SELECTION 
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APPENDTX B 

RADIONUCLIDEflSOTOPE CONTAMINANTS OF POTENTIAL CONCERN AND 
RATIONAl, FOR SECECTION 

The Ion Exchange CO~UIIIIIS (IXC) were last run from 1992 to 1983. During the operation of 
these six IXCs, the underwater work activity in the 105-KE (KE) Basin was minimal, There was 
occasional debris removal and some movement of sludge to get to some debris, but for thc most 
part, undeswater activities were minimal. Based on the low undemater activity, the source term 
used for this characterization was derived from the N Reactor fuel source t m  in 
HNF-SD-SW-TI-Ol5, S'en# Nuclear Fuel Project Technical Databook, Table 4-12b. 
BHI-00139, Environmental Restoration Dispusd Facility Wwte Acceptance Ckiterh, 
Section 3.2.1.1, requires that major radionuclides be known and recorded during the waste 
management process. One ofthese requirements is to report major radionuclides with a half-rife 
greater than 2 years. Each radionuclide that was reported from the N Reactor Fuel source term 
was  pared to the half-life greater than 2 years criteria and identified as having a half-life less 
than 2 years in table B- 1. Each isotope identified ns having a half-life less than 2 years will be 
eliminated from reporting. One isotope is a gas, Kr-85, and would not be present in the IXC 
resin, so this isotope will be eliminated. 

The fuel source term in Table B-1 , was decay-corrected from 5/3 1/9 998 to 3/26/2006 to 
represent the source term better. Isotope ratios were established after decay correcting. Isotope 
inventory was calculated based on IXC inlet water samples analysis and runtimes for Sr-90, 
Cs- Z 37, Pu-238, and Pu-239. All other isotopes were ratioed to Cs-137 and Pu-239. Any 
isotope with an atomic weight less than 210 were ratioed to Cs-137. and any isotope with an 
atomic weight equal to or greater than 21 0 were ratio4 to Pu- 139. Established decay-corrected 
ratios were used when developing ratios. The BHI-OOI39 repoding criteria were evaluated for 
each isotope and any isotope that did not meet the reporting criteria was eliminated from 
reporting. 

Table B-1 . Radionuclide Selection based on N-Reactor Fuel Decay Corrected. (3 sheets) 

Isatope Name 

I Nickel 
I Cobalt 
I Nickel - 

Totop? 
Symbol 

H-3 
GI4  

. .  

Fe-55 
Ni-59 

Co-60 

Ni-63 

I N-Reactor 
Fuel I 1998 

Half Life Activity 
Years 

1.23EMl 1.8OEm t 5,73E-t03 3.626+02 

Ndeactor 
Fuel 

Activity 
2006 

Ci 

1,13E+04 
3.62E-t.02 

1.17E+02 
Z.llE+OI 

B-1 

6.23Ei-02 
2. t 7E+Q3 

1998 N-Fuel 2006 IT-Fuel 
Activity Ya of Activity ?& 

CS-137 
I I 

0.27% I 0.21% I 
O.vO55Yo I 0.0067% I 

0.015% I 0.0022% I 

0.02 8% 0.012% 
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Table B-1 . Radionuclide Selection based on N-Reactor Fuel Decay Correctd, (3 sheets) 

~ ~ ~~ 

Zr-93 1.50E+06 2.01E+02 2.01E-t-02 0.0021% 0.0037% 
Nb-93m 3.50€+03 1.26B-02 5.90EMI 0.00000019% 0.001 1% 

Half M e  
(Less 

than) c 2 
Yelrs 

N-Reactor N-Reactor 
Fuel Fuel 1998 N-Fud 2006 N-Fuel 

Activity Activity YO of Activity % 
I998 zoos Cs-137 I OFCs-137 

Isotope Half Life 
Symbol Years Isotope Name 

Ci 

1 Technetium I Tc-99 I 2.13E+05 I 1.452+03 I 1.45E+03 I U.022% I 0.027% I I 

I Palladium 

I Cadmium I Cd-113111 I 1.37E+01 I 1.80E+03 I 1.18E+03 I 0.027% I 0.022% I I 

I Antimony I Sb-125 12.73EHO I 1.69E-tQ4 I2.09E+03 I 0.26% I 0.039% I I 

B-2 
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Table B-1. Radionuclide Selection based on N-Reactor Fuel Decay Corrected. (3 sheets) 

I I I I N-Reactor I N-Reactor Half LIfe 
(Lest 

than) ~ 

Years 

2o06 N-Fuel 
Activity 5% 
of CS-137 

1998 N-Fuel 
Activity '!A* of 

cs-137 

Fuel Fuel 

1998 2006 
Ci Ci 

Activity Isotope Half Life 
Symbol Years Activity Isotope Name 

0.00005% 
- - - - 

Cesium 13s-134 2.0hEM0 h.WEH3 4.258+02 

Cesium Cs-135 3 2.3OE+06 3.96BW1 3.96EcOl 0.00033% I 
I Ccsfum ICs-137 I 3.02E-t-01 I6.55E+06 I 5.41Et06 100% 

3.7% 0.50% I 
1.4% 1.5% I Samarium 

0.007 I % 

0.81% 

0.17% 

0.50% 

. .  .. , 

0.0086% I Uranium I U-234 1 2.44E+Q5 14.66E+02 14.67E+02 0.0071% 

0.00027% 
I - 

Uranium U-23 5 7.04EiQ8 1 .T7E+O 1 l.nE+Ql 
Uranium U-236 3.42EM6 1 6.6lE+Q1 6.61E+01 0.001 0% 0.00 12% 

I Uranium I U-238 14.47EM9 /I 3.XOE+02 I 3.80Bi-02 0.0058% 

Neptunium Np-237 2.14EM6 3.02E+01 3.08E+Ol 
Plutonium PU-238 8.77EMl 6.05EW 5.67BW 
Plutoniurn PU-239 2.4 1 E+04 1.16EM5 E. 16E+65 

0.00046% 
0.92% 1.0% I 
1 .&% 2.1% + 1.2% 0.97% Plutonium Pu-240 6.54E+Q3 6 . 3 7 E m  6.36E+04 

Blutomum PU-24 1 1.47E+O1 3.4ZE+06 2.29Et06 
Plutonium Pu-242 3.76E05 3.0TE+Ot 3.07E-tO1 

52% 42% I 
0.00047% 0.00057% + 4.4% I Amencium I Am-241 I 4.32EM2 1 2.0hEMS I 2.41E.tOS 

- 

3.1% 

Americium 

'Kr-85 eli~minard because element exists as a gas, in which will not be rerained in the water. 
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5.66E+01 
1.83Ei-01 
3.3 I E+OO 

KBC-3 1475, Rev.0 

- -  

Retain- >1 pCi:g 

Retain- pcb’g 
Retain- >1 pCi’g 

The radiological chxacterizdtion of’the monolith is based on the IXCs as it dnminates the 
inventmy. The radionuclide inventories for the IXCs are calculated for Cs-137, Sr-90 Pu-238, 
and Pu-239 by subtracting the nutlet concentration from the inlet concentration to determine the 
concentration captured on the IXC, and then multiply times the flow rate, and time in scrvicc. 
Before calculating the radionuclide inventory for Cs-137, Sr-90, Pu-238 and Pu-239, a dccay 
correction was pcrformcd from the original inventory date to 9/23/2U06. 

CO-bo 

Ni-63 

Tahle 5-2. Determkation of Final Radionuclide COCs Selection. (2 sheets) 

1 .15E-U4 1.13E-02 9 .758Nf  Ketain- >1 pCi;g 
4.0 1 E-04 3.93B-02 3.40Et02 Retain- >1 pCug 

1 N-Fuel 

Nb-93m 

Tc-99 
I’d-107 

1 Cd-113m 

Nuclide 
Distribution 

1.09E-05 1.07E-03 9.23€+00 Retain- 1.1 pCi!g 

2.G3E-04 2.62E-02 ’ 2.27EN2 Relain- pWg 

1.59E-U6 I.55E-04 1.35E+00 Retain- >l pCilg 
2.18E-04 2.14E-02 ‘ 1.85B+02 1 Retain- >I  pCVg 

(unitless) 

2.08E-03 

6.6XE-05 
Fe-SS 2.1 6E-0s 
Ni-59 3.90E-06 

cs-134 
cs-111s 
CS-137 

Analysis 
Radionuclide 

Inventory 
(Ui) 

7.S6E-05 7.69E-03 ‘ 
i.32E-06 7.16E-04 ’ 
1 .OUE+E)O 9.7 9 E M  1 Y.79EMOI 

Total 
Radionuelide 

Inventory 
ICi) 

6,66E+01 
6.20E+00 

8.47E+05 

2.12E-03 

3.828-04 

htain- >I p W g  
! Rctain- > I  pCi!g 

Retain- > I  pC2g 

Total 
Radionuttide 

Inventory 
(PCW 

Eu- 152 

Eu-154 
Eu-155 

Decision 

5.63E-05 5.5 1 E-03 4.77E+01 Retain- >1 pCi!g 

, 5.01E-03 4.9UE-01 4.24E+U3 Retain- >1 pCi’g 
6.30B-04 6.16E-02 ‘ 5.348+02 W i n -  > I  pCug 

1.77B+03 1 Retain- >I  DCL:~! 

I I I ~. * -  [.I- 

I Pm-147 I 5.02E-03 1 I 

I LJ-234 1 8.64E-05 1 p - 0 3  I I 7.91E+01 1 Retain- > I  pCUg 
U-235 3.27E-06 3.46E-04 3.00E+00 Rctain- >1 pCi/g 

’ 
.- .~ 

1.298-03 ’ I 1.12E+01 Retain- >1 pCi’g 

. 7.43E-03 I 6,436101 Retain- 21 pCi/er 
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N-Fuel I Analysis I Total 
Nuclide Radionuclide Kadionuclidc 

Distribution I Inventory I Inventnry Nuclide 

(unltless) (Ui) (ai) 

KBC-3 1475, Rev.0 

Total I 
Deckion Hadionuclidc 

Inventnry 
IPCW 

Table B-2. Determination of Final Radionuclide COCs Selection. (2 sheets) 

PU-238 2.85E-03 2.85E-01 

Pt1-240 ~ 1 ~ 2 - ' t - - ~  ZkT 
PU-23 9 2.14E-02 

I.-'- '7 - -- I--- -- 7 7 

Retain- rl pCi'g 
Retain- >1 pCi/g 

1-1 .OXE+04 Retain- > I  pWg 
-- - ----- 

Pu-242 5.67L3-06 6.00E-0.1 I 5.2OE+oO Retain- ~1 pCiig 
4.7UE400 4.07E+04 Retain- >l pCi/g Am-241 4.45E-02 

Am-242m 2.02E-05 1 2.14E-03 ' 1.85E+01 Retain- > I  pC2g 

I 

~ -. .- ---- 

-- 

I Pu-241 1 4.23E-01 I 1 4.48EMl 1 i 3.88E+M 1 Retaiii->l pCCg 1 

Am-243 1.31E-05 1 1.39E-03 1.20E+01 

Cm-244 1.17E-W 1.24B-02 1.07Ii+02 --- 

Retain- >1 pCilg 

Retain- 31 p W g  

The activitics of other isotopes were rat io4 from Cs-137 and Pu-233. All isotopes with an 
alomic weight less than 2 IO were ratiocd to 0 - 1  37, otherwise any isotope with an atomic weight 
greater than 210 were ratioed lo Pu-239. The other criteria for elimination from BHL-OOI39, 
section 3 2.1 -1, requires major radionuclidcs be reported in a concmhation in excess of 1 pCilg. 
I- I29 will be eliminated from this reporling criteria as the amount was calculated as less than 
1 pCi/g. 
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