
Department of Energy 
Ca1·lsbad Field Office 

P. 0. Box 3090 
Carlsbc=1d, New Mexico 88221 

Mr. Steve Zappe, WIPP Project Leader 
Hazardous Waste Permits Program 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2905 E. Rodeo Park Drive, Bldg. 1 
Santa Fe, NM 87505 

/ 

Subject: Transmittal of Approved AMWTP WSPF BNINW216-Transuranic Mixed 
Homogenous Solid Waste 

Dear Mr. Zappe: 

The Department of Energy, Carlsbad Field Office (CBFO) has approved the Advanced 
Mixed Waste Treatment Project (AMWTP), Waste Stream Profile Form (WSPF) 
BNINW216. Enclosed is a copy of the approved form as required by Section B-4(b)(1) 
of the WIPP Hazardous Waste Facility Permit No. NM4890139088- TSDF. 

If you have any questions on this matter, please contact me at (505) 234-7357 or 
(505) 706-0066. 

Enclosure 

cc: w/o enclosure 
J. Kieling, NMED 
C. Walker, Techlaw 
M. Strum, WTS *ED 
R. Chavez, WRES *ED 
L. Greene, WRES 
S. Calvert, CTAC *ED 
WIPP Operating Record 
CBFO M&RC 

*ED denotes Electronic Distribution 

CBFO:NTP:KWW:VW:04-1058:UFC:5822 

Sincerely, 

Kerry . Watson 
CBFO Assistant Manager 
Office of National TRU Program 

040308 

\111111\11 
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'Waste Stream Profile AMWTP For• ll!IS 
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. ··.-, .. :P._ ~w1· Effective Date: 03/28/2003 
Ml'-TRUW-8.14 
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WIPP WASTE STREAM PROF1LE FORM 

Waste Stream Proffit Number: BNINW216 
Oene:ator Jite 11amc: Advanced Mixed Wa,tc 'healrncllt Project Tcchnic11l contact: Sric: Schwcmsbetg 
Gelle.-ator site EPA JD: ID489000B9S2 Technical contact phone 11umber: (208) 557-7164 
Date of Audit ttpcm approval by NMEO: 12/lJ/2003 
Title, vcmon niimbcr, md date of documi;nts used fOf W AP certification, 
Certification Ph111 for !NEEL CH-TRU W151e, Ml>-TRUW-8.1, Revisi'-"' 3, 12/16/03 
l"RUPACT-11 Ainhori"4 Methods for Payload Conirol, MP-TRUW-8.3, Revision 1, 2/6/03 
Quality Assurance l'roject Plan, MP-TR.UW-8.2, R.evision 2, 3/J J/03 
Did your facility·generatc Ibis waste'! •Yes rgjNo lfno, provide tlie name and BPA ID of the origjlhl! gcncrawr: 
Roeky Fla11 en,ironmcntJI Technology Site, C078900I0.526 

Wute Stream lnfo,muotinn1 

IN•W216 B7S, IN-W216.98, 
DI/-WZl6.99. IN-W228.I0I, 
lN•W228.l02, IN•W228.I03, 

WIPP 10: IN-W228.883 Summary Category Qroup; S3000 
S3100 - ln0rpnic 

Waste Matrix Code Group: Homogeneous Solids W:iste Strum N.imc: First/SIICIBld Stage Sludge 
Dcsc1iption from Ille WTWBIR: S« First/SecOfKI Siage Sludge AMWTP WasT.C Stream Summary, BNFL-5232-RPT-TRUW-09, Rev. 0 

Defense TRU 
Waste: ( Ref. 9) /:l!'JYes • No Ched<One: i&1CH 0R.H 

Number of 
NurnberofSWBs O Drums 21,304 Number of Canisters 0 
Batch Data report numbers supportins this waste stream charactcri.ulion: See Charaelerization I:nfonm.rion Summary, Table .5 

0004,D005,0006,D007,DOOS,D009,DOIO,DOII,D022,FOOJ,FOOZ,F003,FOOS, 
List applicable EPA Hazarclous Was11: Code!:2 .F006, F007, and F009 

Applicable TRUCONContent Codes: IDI l IA, ID! I IC, ID21 IA, 1021 IC 

Accept11 blc Xnnwledce 
leformati.2!11 

[For rhe following, enier· supporting docwmi:nratltm wBd (t e. r~/BrMa:s tllld dares)/ 
Required .. mm.Jn 
In.formation 

Map cfeiw: 

Fac:ility mission dcSCJ'ipticm: 

Acccpt:iblc Knowledgo Document fllr INEEL Stored Transuranic Waste - Rocky Flats Pla11t Waste, 
IN£L-96/0280, bv. J AMWTP Number P368A, Si:ction 3, Fisure 3-1; DWG-5232-52-0J0I Site Plan 
of the Advanced Mixed Waste Treatment Facility 

P361A, Re,,. 3, Section J.t; AMWTI' TRU WIIStO Milnagement Accepiable Knowledge 
Elem1111ts, RPT-TRUW-06, Rev. I 

Description of operalionr. that scncrare "'8Slc: P368A, Rev. J, SecliOn 3.1 

Advanced Mixed WA4tc Treaiment Project Waato Sveam Designations, BNFL­
S.232-RPT-TRUW-J 2, Re\,_ I 
P368A, Rev. 3, Section 23; AMWTP TRU Watte Mmage111ent Acctptable 
Knowledge ElcrnenlS, RPT-TRUW-06, Rev. I; RWMC EDF-837, &tin,a!Cd 
2wdlen 1111d Oeofabric Covm:d tRU Waste Inventory in tht TSA at R.dioa<:tivc 
Waste Management Complex (ltWMC), 8124/95; Container lnventvry Report (r,r 

Typ~ ;ind q11111titics ofwutc generated: WMF-629 ttmi WMP-633. 12124/02 (Ul22A) 
Cmelation of waste sirearm gcncraied ftom the same bui1dh1g artd process, as appropriate: _1'_3~ ..... A"-, .:..:Rc...ev_ . .;;.J _______ _ 

Waste certification proccdu1-es: iRU Waste Cenification, MP-TRUW-8.S, Rev. S 
Regulrccl Waste Spnm 1nr11rmation 

First/Second Stage Sludge AMWTl' Wwe S!Nam S11t1Umry, 
Att~(s) and butlding(s} ft'omwhich the waste Sll'C8m WIIS &meratcd: BNFL-5232-RPT-TRUW-09, Rev. 0 
Waste slr'cam volume and timepcrioclofgcneration: BNFl.,-S232-RPT-TRUW--09, Rev.O 
W18te ,eceralingproce" deseription for each building; BNFL-5232-RPT-TRUW~, Rev. O 
Process now dilfll'llllS: BNFL-5232-RPT-TRUW~. Rev. O 
Mlllcrial inputs or other infom,ation idcrnifying chomicallradionuclidc coment and ph)"ical waste form: 

First/Seco,111 Stage Sludge AM\VTP WU1C Strcaftl Summu:y 
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--- AMWn'Formll'5 Waste Stream Profile 

~WTP Rtv.J 

-- Effective Date: tJ/.21/lOOJ . --- MP-TRUW-8,14 
"""-"j~~~ P:af!e.2 of:Z 

Which Defe.i5c Activity generat.ed t~ waste, (check one) 

~ 

• 
w ea,-p0n1 8(:livilies incl11ding defense inertial con1\ntment fusion 

V critication 111d conirol technology 
• 
• 

N,....J Rea.ctou developll'lfflr 

Defenac resean:h md devcJopme.it 

0 Defense nuclear waste and material by products management D Defeiisc nvcleat material prodvi;oon 

0 ~fense n11Clear ~le :md materials secllrity and salegllards arid security investigation. 
Supplemental Dcw,mentat119 See P368A, Rev 3 
Process d.,.ign clocumenlB: _See_P..,,3--68--A--='-Rev-::-._3""!""' _______________________ _ 
Siandard Operating procedures: --=-See ___ P_l,_6.;.;BA....cR.;..ev_._l ________________________ _ 

Safety Ana.l,.i1 ReporU; .....,.&c_P_3_68..,.A_.,..,Rev,......_. J __________________________ _ 
Wane packaging logs; .....;;.Sce~PJ-=.:.68:.:A

2
,_Re..;,_v._3 __________________________ _ 

Test pl:11u/re,cal'ch projcc1 rq,ortS: _Scc_P_3_68_A_,'-Rev_._J ______________________ _ 
Site datab._, ~See:..:..;;P~3.;;.6S;;;A~•..:.R.e'll:::....:._3 ____________________________ _ 
Jnfonnatian from sire personnel: _Scc_P_3..c.G.;;..8A,....:.....,R,...ev_._3 ______________________ _ 
S1andanf ind11sl1)' docun~ms: _Stt_P_J_61!_A,-'-Rev_._3 ______________________ _ 

Previoue •nalylical dat., ....;,.Scc..;;.;:P..::3..;.68A=, ... R.e_v . ..::i __________________________ _ 

Mo.terial safoi:y d•ta she~: _see-,-P_3_68A. ...... _Rev.....,,.,.,.3 ____ -----:c-=-:-:----=------------------
Samplingand analyria d:itl from co~le/sum,ga1e Waste: _Scc_P3_6_8A~''-Re_v._3 ______________ _ 

Laborarorynorebooks: ....;,.Sce ..... P..:.3_68_A,--='-Rcv ___ ._:i __________________________ _ 

Samplln,e: 11nd Analysis Juformatlon1 

For tlae followftlg. w/11111 applicable. mtu pt'Occdtve tilk{s), nuniber(s) and dau/s)) 
Radiog,aphy: RTR Opa-alions.,JNST• 01·12. Rt:v. 10 S/2/03, Rev. 11 S/8103, Rev. IS 9125/03 

Visual Bxamination Openting ~ and O.m Reporting, INST-Ol-34 Rev. 6, 8/13/03, Yuual 
exomlnOlimu ~ been conducted on Sb c1111t"'11-.fronr die S30()0 '"'"""°"' ca,cgr,7 group so support 
~tablish1tt411r oftht, AMWTP s,'te ~i/lc miscertificQtton tutt. None of INI comllfMrt ~fflfffl in thi., 
WSPF hove bun ulecwtlfor visutll aaminatirm b) AMWTP. All conraJnen of SJ()(}() proe&sed mro111li 

Visu:tl Examination: RTR wiU bl ellgible/or ~ction in lh¢ o,rgoing v4val examination prorram. 
neapee c .. MalYsis 
voes: Dl\lm Vt:111/Hcadspace Gaa Sampi. Opemlions, INST-01-13, Rov. 16, I I/S/03, Rev. 17 12/l l/03 

Plammable: Drum Vc11VHcndspacc O;is Sample Opcntlotts, l'NST-01-13, R.ev. 16, I J /S/03, Rov. 17 12111/03 

Otlierga.ses (specify): _N_IA ______ --:------------------------
Homocenenua Sollds/Soilll/r.rayel Sample An!l\ysir 

ACMM-8909, Micro-ve AssistM 0igostion of Homogeneou, Solids, Rev. J, 7/11/00, ACMM-2900, 
Octmni~tion of Trace Elemcn1s by ICP Ato,nic Emission Sp"ll'Ometry, Rev. 4•, Sn/oo, ACMM-780.2. 

Total metals: Dalfflninnti011 ofMercu,y by Cokl-Vapor Fluomcenc~ Spe,troph0t0metl')', Rev. ! 4/5100. 
PCBs, --'N_IA __________________________________ _ 

VOCs: ACMM-9260, VOC:1 by Oas Chrorratognphy/Ma,s Spcctromc:try, Rev, 3, 8/J J/00 
ACMM-9441, Octcrminalion ofNonhalogenatcd Volatile Organics by Oas Chromatography, Rev. 4, 

Nonhlllosenawct voes: .,...8/~IOr'.;.;..OOc.c...,-------,,,_.-------,--,,--,------..,,.--:-::-,------.,....,,.------­
ACMM-9270, svoes by Gas Chromato8RJ)hy/Ma" SJ,Kiromc1ry, Rev. I, 8/17/00 ACMM-9500, Sample 

Semi-voes: Preparation fOt SVOCs and PCB', Riv. 2, 8/1/00 
Oilier (irpccif)): MP-TRUW-8.2.S, RCRA StaisticaJ Sa~lmt, Rev. 6 5/01/03 

Wutc Stmm l'nfile )'-Ceriif-tion: 
I hereby certify dllU I hive reviewed the inlmnation in this Waste Stream Pl-ofile Form, and it ia ~lece and accurate to dle best ofmy 
knowledge. I undl!rllland lhat this informati04 will ~ made available ro regulatOI)' A&=cict and !hat thc:l'C are signi(iant penaltiq for ~:µ~"'/«,x_,m,.,.,;,.:-;:;.::::-:- 3/s /o,t 

SigNMO of Site f'roject Managa Date 
NOTE: (I) Use bllelt of sheet or eonti on•~ ifrequirr.d. 

(2) If radiography, visual c:iwninltillll, hcadspacc ps analysi,, 111dlor homos~ aolids/soils/pavel sample analysis were used 
to dctmnine EPA Hazatdou, Waste Codes, auach ligited Chaniclcrizaeion Information S~ docummling thil 
detc:nnination. 

(2) Homc>gCIICoUe Solids sample 111Alysq <Iara colleclcd ind anal~ under a cmifiod program authorized by mtmOttndum 
C8PO:NTl':JC;W\V:VW:Ol •I022:UFC:58l2 &o111 Dr. Illes R.. lnay to 1\.11. Bevedy Coolc, ti11cd JNEEL Certification Aodlority 
for Tnmapomlion and Ch:iracletiutiorl of'Homogeneous Solid (S3000) Was1e, dated May 18, 2001. This applies only io the 
data set prr;,emed in t11i1 WSP:F. Pu111redata ,cq will be earnpled and analyzed under cum:ntcenifiealion programs. 

(3~ ACMM-2900 is IIO longer a certified procedurQ IISed by the JNEEL. This procedure wu u,cd at the ri,'lt that the solidi data 
was analyzed. Any t\Jt11re analysis c011duc~ in support of ongoing lot chanlcterizalion w;n utilize ACMM-2901. 
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Waste Stream Profile Continuation Sheet 

Reference List: 
1. Acceprable Knowledge Document for /NEEL Stored Transuranic Waste -Rocky Flats 

Plant Waste, INEL-96/0280, Rev. 3, February 28, 2003. AMWTP Number P368A 

2. Site Plan of the Advanced Mixed Waste Treatment Facility, DWG-5232-52-0101, Rev. 0, 
April 29, 1999. 

3. AMWTP TRU Waste Management Acceptable Knowledge Elements, BNFL-5232-RPT, 
TRUW-06, Rev. I, November 20, 2003. 

4. AMWTP Waste Stream Designations. BNFL-5232-RPT-TRUW-12, Rev. 1, November 
20, 2003. 

S. Estimated Earthen and Geofabric Covered TRU Waste Inventory in the TSA at 
Radioactive Waste Management Complex (RWMC), RWMC EDF-837, August 24, 
1995 

6. Container Inventory Report for WMF-629 thru WMF-633 (TRIPS query), December 24, 
2002. 

7. Advanced Mixed Waste Treabnent Facility TRU Waste Certification, MP-TRUW-8.5. 
Rev. 5,. March 28, 2003. 

8. Acceptable Knowledge Summary For First/Second Stage Sludge, BNFL-5232-RPT­
TRUW-09, Rev. 0, January 2003. 

9. Identification of Defense Waste Streams Genei-ated at Rocky Flats Environmental 
Technology Site (RFETS), U.S. Department of Energy memorandum from G. E, 
Dials to Jessie M. Roberson and John M. WiJcynski, May 20, 1997. 

l 0. Real Time Radiography Operations, INST-01-12, Rev. 10, May 2, 2003; Rev. 11, May 8, 
2003; and Rev. 15, September 25, 2003. 

11. Visual Examination Operating Procedllt'es and Data Reporting, INST-01-34, Rev. 6, 
August 13, 2003. 

12. Drum Vent/Headspace Gas Sample Operations, lNST-OI-13, Rev. 16, November 5, 
2003; Rev. 17, December 11, 2003. 

13. Microwave Assisted Digestion of Homogeneous Solids, INEEL Analytical Laborarories 
Department Analytical Chemistry Methods Manual, ACMM-8909, Rev. 3, 7/11/00 

14. Detennination of Trace Elements by ICP Atomic Emission Spectrometry, INEEL 
Analytical Laboratories Department Analytical Chemistry Methods Manual, ACMM-
2900, Rev. 4, Sn/00. 

15. Determination of Mercury by Cold-Vapor Fluorescence Spectrophotometry, INEEL 
Analytical Laboratories Department Analytical Chemistry Methods Manual, ACMM-
7802, Rev. 8, 4/5/00 

16. voes by Gas Chromatography/Mas Spectrometry, INEEL Analytical Laboratories 
Department Analytical Chemistry Methods Manual, ACMM-9260, Rev. 3, 8/11/00 
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17. Determination ofNonhalogcnated Volatile Organics by Gas Chromatography, !NEEL 
Analytical Laboratories Department Analytical Chemistry Methods Manual, ACMM­
!>441, Rev. 4., 8/10/00 

l 8. SVOCs by Gas Chromatography/Mass Spectrometry, INEEL Analytical Laboratories 
l)epartmentAnalytical Chemistry Methods Manual, ACMM-9270, Rev. 1, 8/17/00 

19. Sample Preparation for SVOCs and PCBs, INEEL Analytical Laboratories Deparllnent 
Analytical Chemistry Methods Manual, ACMM~9500, Rev. I, 8/1/00 

20. RCRA Statistical Sampling, MP-TRUW-8.25, Rev. 6, May l, 2003. 

21. INEEL Certification Authority for Transponation and Characterization of Homogeneous 
Solid (S3000) Waste, U.S. Department of Energy Carlsbad Area Office 
memorandum from Dr. Ines R Triay to Ms. Beverly Cook, 
CBFO:NfP:KWW:VW:01-1022:UFC:5822, May 18, 2001. 

22. Waste Isolation Pilot Plant Hazardcus Wasre Facility Permit, New Mexico Environment 
Department, NM4890139088-TSDF, Current to January 15, 2004. 

23. Contact-Handled Transuranic Waste Acceptance Criteria for the Waste Isolation Pilot 
Plant, U.S. Department of Energy, Carlsbad Field Office, Waste Isolation Pilot 
Plant, DOE/WIPP 02-3122, Rev. 0.1, July 25, 2002. 

24. Waste Stream Profile Form INW216.00I-First/Second Stage Sludge, BBWI, May 24, 
2001. 

25. Hazardous Waste Code Determination for First/Second Stage Sludge Waste Stream 
(lDCs 001, 002, 800), INEEL/EXT-01-00015, Rev. 2, May 2001. 

26. NMED Approval of the Advanced M~ed Waste Treatment Project Final Audit Report, 
A:udit .A.-03-05 Waste Isolation Pilot Plant EPA LD. Number NM4890189088, Letter 
from Sandra Y. Martin to Dr Ines Triay, Manager Carlsbad Field Office and Dr. 
Steven Warren, President Washingtion T.RU Solutions LLC, Dated December 23, 
2003. 



MAR. ?. 2004 9: 24AM 

3/4/2004 

NU. LJ I 

~NINW216 
Page 1 ofl4 

Characterization Information Summary 

Lot Number: BNINW2l6 -------------""-'-"'~----------

r. b 

Date: 3_ / tJ () '-f 
at the information presented in'ib7 package is consistent with analytical 

Date: __ 3_/_s_/_0_'-1 __ 
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Characterization Information Summary 

Characterization Description: 

The AMWTP has compiled AK infonnation for the First/Second Stage Sludge waste stream as .-equired by the 
WIPP W AP and WIPP WAC. In addition, the AMWTP has conducted confirmatory testing using real time 
radiography, visual examination for establishment of site specific miscertification rate, headspace gas sampling 
and analysis, and radioassay. To fulfill the solid sampling confirmation data requirement for this profile, the 
AMWfP used WAP compliant solid sampling data coJlected in support oflNEEL's WSPF INW216.001 as 
preliminary samples anci as the required ("n") samples to determine the mean concentrations and the upper 
confidence levels (UCL90s) for toxicity characteristic compounds and to assign and/or confirm hazatdous waste 
codes. 

The statistical assessment of the preliminary sample data presented in the INEEL 3,100 m.3 Project report, 
Hazardous Waste Code Determination for First/Second Stage Sludge Waste Stream (IDCs 001, 002, 800), 
INEEL/EXT-01-00015, Rev. 2 dated May 2001, indicated that at least five (5) drwns required coring and 
sample analysis in accordance with the WAl'. Seven drums, two more than required, were randomly selected, 
cored and analyzed ftotn the entire available population to characterize this waste stream. Analytical data from 
the seven containers, sununarized in Tables 2 through 4 of this profile, satisfy the ••n" required. sample data for 
the characterization for all drums that were available for sampling as part of the INEEL 3,100 m3

• The 
following requirements and rationale justify this conclusion. 

Section B2-2a in the WAP states: 

The preliminary estimates will be made by obtaining a preliminary number of samples from the waste 
stream or from previous sampling.from the waste stream. Preliminary estimates will be based on 
samples from a minimum of 5 waste containers. Samples collected to establish preliminary estimates 
that are selected, sampled, and analyzed (in accordance with applicable provisions of the WAP) may be 
used as part of the required number of samples to be collected. The applicability of the preliminary 
estimates to the waste stream to be sampled shall be justified and documented. 

Justification and documentation of the preliminary estimates involve compliance with the following bullets 
from the W AP, Section B2-2a: 

• 'There is documented evidence that the waste containers for the preliminary estimate samples were 
selected int.he same random manner as is chosen for the required samples. 

The seven samples used to characterize the waste we.-e randomly selected, The random selection process is 
documented in INEEL/EXT-01-00015. 

• There is documented evidence that the method of sample collection in the preliminary estimate 
samples were identical to the methodology to be employed for the required samples. 

The seven drmns randomly selected from the First/Second Stage Sludge waste stream were core sampled in 
accordance with the W AP under a sampling program certified May 18, 2001. The seven-drum data set WM 

accepted as characterization data for INEEL's WSPF, INW216.001. · 

• There is documented evidence that the method of sample analysis in the preliminary estimate 
samples were identical to the analytical methodology employed for the requited samples. 

The seven randomly selected drums were analyzed under INEEL's W AP compliant program. The data were 
accepted as characterization data for INEEL's WSPF, INW216.001. At the time of characterization, trans-I, 2-
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Characterization Information Summary 
dich1oroethylene was not listed in the W AP as a target analyte for headspace gas or solid samples. It was added 
as a target analyte for both types of ana1yses in January 2001. Sufficient data is available to determine that 
trans• 1, 2-dichloroethyJene is not present in this waste stream. This compound is not identified in AK 
documentation as a constituent of Rocky Flats Plant waste and has not been detectoo in 25¾ or more of the 
samples collected from any RF waste including the First/Second Stage Sludge waste. The AMWTP has 
conducted solids sampling and analysis of First/Second Stage Sludge wastes to demonstrate the solids sampling 
process. Random selection was not conducted at the time, because the only population available for sampling 
was a very limited group of containers that had already been processed through real time radiography and 
radioassay. Trans-I, 2-dichloroethylene was included as a target analyte in this solids sampling analytical data 
for a sample collected in July 2003 and was not detected. 

• There is documented evidence that the validation of the sample analyses in the p1'eliminary 
estimate samples were comparable to the validation employed for the required samples. In 
addition, the validated samples results shall indicate that all sample results were valid according 
to the analytical methodology. 

The analytical results were obtained in accordance with WM required analytical methods and were valid. 
Validation of the analytical data was perfonn.ed in compliance with the WAP. 

The above discussion demonstrates that the sample set meets the bulleted conditions identified in the WM for 
use as preliminary data and the required number of samples. In addition, the following discussion further 
supports this conclusion. The seven-drum data set is being used as preliminary data for this waste stream, The 
validation of the sample analyses was performed under the INEEL's W AP compliant program as required for 
the required "n'' samples. 

Section B2·2a in the W AP also states: 

Upon collection and analysis of the preliminary samples, or al any time after the preliminary .samples 
have been analyzed, the generator/storage site may assign hazardous waste codes to a waste stream. 
For waste streams with calculated upper confidence limits below the regulatory threshold, the site shall 
collect the required number of samples if the site intends to establish that the constituent ts below the 
regulatory thrt!$hold. " 

Conversely, if hazardous. waste codes are assignoo and it is unnecessary to establish concentrations below 
regulatory limits, sampling and analysis is not required. 

Additionally, in support of this assessment, the waste matrix and hazardous waste code assignment for 
containers of First/Second Stage Sludge have been confirmed by the headspace gas data from samples collected 
during the previously WM compliant program at the INEEL and the samples cunently being collected. 
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Characterization Information Summary 
Reconciliation with Data Quality Objectives 

r. 9 

I certify by signatw-e (below) that suftieient data have been collected to detmnine the following Program-rcquirl!d waste parameters: 

WSl>F# BNINW216 
Data o-.autv Obtective Yes No N/A Coaiment 
J. Have all containers in the lot been assigned an appropriate ✓ 

Waste Matrix Code? 
2. Have waste material panimeter wcdghrs been established ✓ 

for caeh container in the lot7 
3_ Docs each wute comamer of waste contain TRU ✓ 

radioactive waste? 
4. Have mean ~ncentrations, UCL,o ,,aJues for the mean ✓ 

conecn!J'ation, standard deviations, and the number of samples 
collected for each VOC in the headspace SB$ of waste 
containers In the waste siream lot been evaluated ~ainst rhe 
consutvmt ha:zardous waste number assimmenrs? 
5. Has the potential tlamrMbility ofTR.U waste headspace ✓ 

ellSes been evalualed for the Jot? 
6. Have mean concentiations, UCI..vo for the mean ✓ 

concentranons, standard deviations, and number of samples 
collected foT voes, SVOCs, and mct:sls in the WllSte stream 
(if applicable) Jot been evaluated against the constituent 
hllZ8n1DU& waste number assiimments? 
7. Doer the wasJe stream exhibit a toxicity characteristic (TC) ✓ 

under 40 CFR Part 261. Subuart C1 
8. Can the waste srteam be classified as hazardous or ✓ 

nonlulzaTdous ac the 90-nercent confidence level? 
9. Have a sufficient number ofw:me containers been visually ✓ 

examined (as a QC checlc on radiography) to determine with a 
reasonable level of certainty that the UC~ for the 
miscutification rate is less than 14 percent for the summaiy 
CIIICltOl'V lffl)lll)? 

10. Was an appropriatcpackagina configuration and Ze ✓ 

Age Ctitcria (DAC) applied and doeume!lled in the h 
gas s,mpling documentation and. was the drum age c.md-ia 
met Prior to sanmlint? 
10. Have all TICs been appropriatdyidentified and repened ✓ 

in accordance with the requin:mentS of Section B3-I forithe 
lot? 
J I. Have th&? overall completeness, companbility, and ✓ 

representativeness QAOs been met fol' each of the analYtiCaJ 
and testing procedures as specified in Sectie>N BJ-2 thr~gh 
B3-9 foT the lot? 
12. Hltvc die PRQLs for all ataah-ses been met fOT the lot? ✓ 

ger Date 
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Table lA. Headspace gas summary data. 
WSPF# BNINW216 

Number of 
Number Samples Mui- Standard Vpper909/e 

of abovt Transfor mum Meau Devi:atioo conftdeJN:e PRQL 
ANALYTE SarnDlt!f MDL" -mation IDumv\ (DDDJV} (DDmv) limlt (Dr,mv) loomv) EPA Code 

I, 1-Dichloroetbane< 15 I natural 2.03 0.437 0.446 0.592 2.30 NIA 
toa 

I ,1· 15 2 square 2.37 1.46 0.470 1.63 3.16 NIA 
Dichloroethvlene0 root 
I, l, I-Trichlorothane0 15 10 square 7.17 3.85 2.34 4.66 3.16 FOOI/F002 

root 
1, I ,2-Tru.:hloro-1,2,2- 1.5 0 none 1.40 J.26 0.177 ' 10 F002° 
Trifluoroethane 
1,1,2,2- IS 0 none 4.80 4.18 0.786 • 10 NIA 
Tetrachloroethane 
1.2-Didiloroctbane IS 0 none 1.75 1.51 0.JS2 D IO NIA 
Acetone• 15 3 natural 3.07 2.33 0502 2 . .SO 4.61 F003• 

IOI! 
Benzene• 15 2 natuJal 2.15 0.2} 0.606 0.422 2.30 Foos· 

102 

Bromofonn 15 0 IIODC 1.35 I.II 0.199 • 10 NIA 
Butanol IS 0 none 11.6 9.81 1.47 . 100 NIA 
Chlorobenzcne IS 0 none 3.85 3.33 0.659 • IO F0029 

Carbon tetrachloride" 15 l natural 1.69 0.919 0.247 LOI 2.30 Foot• 
IOR 

Chloroform JS 0 none 2.10 l.92 0.228 • IO 0022• 
cis-1,2- IS 0 none 2.60 2.10 0.634 • 10 NIA 
Dichloroethvlene 
Ethyl benzene• IS J square l.18 1.96 O.S62 2.15 3.16 NIA 

root 
Eth'VI c;d1er JS 0 none 3.25 2.31 1.19 D 10 NIA 
m&p-Xylenec 15 I natural 3.32 1.36 0.630 1.58 4.61 F003" 

IOA 
Methanol° 15 I natural 3.53 2.45 0.324 2.57 4.61 F0039 

log 
Methvl cthvl keione IS 0 none 8.20 6.24 2.49 D 100 NIA 
Methyl isobutyl IS 0 none IJ.6 JO.I 1.27 D 10 NIA 
ketone 
Merhy!aie chloride¢ u l natural 2.54 0.84S 0.472 I.OJ 2.30 FOO 1 /F002° 

lotr 
o-Xvlene l.S 0 none 4.15 4.03 0.152 b 10 F003" 
Tcuachloroethvlene lS 0 none 4.85 3.75 1.40 . 10 FOOIIF'002" 
Toluene 15 0 none 3.55 2.93 0.786 • 10 FOOS" 
trans-1,2- J.S 0 none 2.70 2.46 0.20.3 ~ 10 NIA 
Dic.hloroerhvlene 
Trichloroet.hyJene• 15 4 natural 2.67 0.881 0.836 1.17 2.30 POOJJF002• 

toe: 
Did the data wnfy the Acceptable Knowledge Yes ✓ No _________ _ 
lfJ\o, describe die basis for assigning the EPA Hazardoua Waste Codes. 

a. When • meuuremcnt is reporrcd as below deteeti1111, one-bal( the ana)yti, memod dctecfion limit (MDL) i, used. Note that the MDL for a given 
analyle may vmy fNlm sample fO Sll"1)lt. 

b. Th~ meam 1111d stindard deviation presen1ed are die mean and s!lndard dtviatkm of the mClhod detection limits (after dividing by 2). All measuroments 
are below deiection,, therefore the upper 90"/4 conffder,ee limit is not calculated. · 

c. All values are prcscmed as transformco values. 
d. The HWNs for these conmivenrs have beeri applied baaed on accepi.blt mawledp. No additional c;odes ~ added a a result oflieadSpacc gas 

111mpling. fl " .. 
Statistics Performed by: l,. J.41. ~ Date: J - '1- 0 6J 

ITT//1 J (}ignature 
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Characterization Information Summary 

data - tentative! identified com ounds. 

Maximum Observed Estimated 
Concentrations 

NIA 

# Samples 
Conuinin TIC 

NIA 

%Detected 

NIA 

Did the Data verify the Acceptable Knowledge Yes ✓ No NIA 

Ifno, dcscn'be ~ basis for usi ·n the EPA Hazardous Waste Codes: NIA 

r. l I 
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Table 2. Metals summary data.• 
WSPF# BNINW216 

ANALYTE # Samplesb #Samples 
:o1boveMDL 

Alsenic4 7 7 

Barium. 7 7 

Cadmium• 1 7 

Chromium 7 7 

Ladd 7 7 

Mercu,yi 7 7 

Selenium 7 7 

Silver 7 7 

Antimonv" 7 7 

Bemlium' 7 7 

Nickel 7 7 

ThaJliumd 7 . 5 

Vanadiumd 7 :7 

Zinc" 7 7 

Trans• 
formation 

natural log 

natural log 

natural log 

none 

natural log 

natural log 

none 

none 

natural Jog 

natmal log 

DOJ)C 

natural log 

natural log 

natural Jog 

Did the data verify the Acceptable Knowledge? 

Mu-
imnm 

(mt!/lml 

1.19 

4.58 

5.3S 

290 

7.82 

0.742 

0.490 

200 

4.79 

7.86 

310 

1.55 

3.05 

7.31 

If no. dcscnbe the basis for assigning the BPA Hazardous Waste Codes. 

Mean SD UCL,o 
(mg/kg) (mg/kg) (mg/kg) 

0.464 0.498 0.735 

3.72 0.463 3.97 

2.15 1.91 3.19 

171 101 225 

4.97 2.07 6.10 

-1.32 1.47 -0.522 

0.287 0.160 0.374 

103 72.5 142 

2.10 1.81 3.09 

S.87 l.66 6.n 
177 90.2 226 

0.002 uo 0.708 

2.57 0.323 2.75 

S.25 1.45 6.04 

Yes ✓ No -----

RTL EPA 
(mg/kg) Code 

ffi004-11) 

4.61 D004c 

7.60 noos· 
3.00 0006 
JOO D007 

4.61 D008 

l.39 DOOOC 
20 0010• 

100 D011 
NIA NIA 
NIA NIA 
NIA NIA 
NIA NIA 

NIA N/A 

NIA NIA 

a. Homo~ Solids sampk analysis dala collected and analy7.ed under a certified program authorized by memotandum CBPO:NTJ':KWW:VW:Ol-J022:UFC:S822 
ft-om Dr. Ines R. l'riay to Ms. Beverly Cook. tit1c6 INEEL Ccmficuiot1 Authority for TRJ1sponation lllld Chanclcriiiation ot'Hornogeneous Sobel (83000) Wut.e. 
dB1e4 Ma)' ll!,2001. The data used in suppo11ofWSPF INW216.001 ii beingpruenre4 ill lbia WSPP. 

b. TIie i;eve1110Jid samplet wwe collecll;d 1'lldcr a WM cenifted program dllring the 3,100 Jtr Project to aalis1y "n", tlte: calc111.ttcd number of required waste 
containers to besa~lod. W1:re u,r.d asprelimil\llYand as the required samples for !hi& WSPF. The data were originallypretcm1:d in lNBBL/EXT-01--00015 in 
Bl!pport of WSPF fNW2 I 6.00I md are ~luckd in this WSPF in tables z. 3. 3A, 4, NKI 4A. 

c. These J{WN5 '#Cl'C assigned to the was1e stream based 11J10D acceptable lcnowledwe and have been n:taincd for lhia was10 meam even though !be data did not 
confirm the pt-eacnllt above !he teg11Iamry tlm:sbold limit 

d. The maximum, mean, SO, UCL.,e, and RTI. are prctcnted u tranaformecl values. 

Statistics Performed by: Date: s~ 'I-II'-/ 
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Characterization Information Summary 
Table 3A. Total VOC: summary data. 0• 

11 

ANALYTE # # Mui11111m Mean SD ua.,, Limit Limit 
Sampica' SampJes (m~ (lll(Vlcc) (mg/kg) (mg/kg) RTL PRQL 

above (~ (mt/kl) 
MDL 

1,1-DidlloroethYlone 7 0 0.12 0.109 0.008 • 14 NIA 
(lmlS}-1,2- 0 NIA 'NI.A NIA WA NIA NIA 10 
Dichloroethvtcnc• 
I l 1-Trichloroemane 7 3 3.00 O.B04 1.09 1.99 NIA 10 
t,1,2,2-Tetnehloroedisnc 7 0 009' 0.109 0.008 . NIA 10 
J, 1,2-Trichloro-t,2,2- 7 0 0.12 0.109 0.008 . NIA 10 
Tritluoroethane 
1,1,2-TrichloTOelhillc 7 0 0.12 0109 0.008 . NIA. 10 
l,2-Dichlarnrm,.,,.. 7 0 0.12 0.109 0.008 • JO NIA -Autonc 7 0 0.90 0735 0.156 . NIA. 100 
Benzene 7 0 0.12 0.109 o.oos . 10 10 
Bromoform 7 0 0.12 0.109 0.008 • NIA 10 
8\ll':IIIOI 7 0 6.5 S.36 1.13 • NIA 100 
Carbon di1111lfide 7 0 0.12 0.109 o.oos . NIA JO 
Carbon Ter:racllloride 7 I 4.8 o.n9 1.77 • 10 10 
Cblorobenmle 7 0 0.12. 0.109 0.008 • :zooo 10 
Chloroform 1 0 0.12. 0.109 0.008 • 120 NIA 
Ethyl bc:nzene 7 0 0.12 0.109 0.008 • NIA 10 
EthYlcdler 7 0 I.OS 0.879 0.182 . NIA 100 
IIIObul:l!lol 7 0 l.00 2.46 0.S34 . NIA 100 
Methmol 7 3 7.8 3.54 3.11 Ol NIA 100 
McruM elhvl ketone 7 0 2.15 J.79 0.381 • 4000 100 
Methvlene chlorid~ 7 I 0.21 0.134 0.06S . NIA 10 
111-Xylene 7 I 0-'0 0-259 0.107 . NIA JO 
o-Xvlellc 7 l o.so 0.259 0.107 . NIA 10 -1>-Xvlcne 7 0 0.12 0.109 0.008 . NIA 10 
Tenchlornnhvlene 7 l 0.8 0.21 0.260 • J.,l 10 
Toluene 7 I 0.26 0.131 0.058 . NIA 10 
TrichlQfOCthvlene 7 t 0.36 0.147 0.094 • 10 10 
Trichloromfluromctbane 1 I 0.36 0.147 0.094 • NIA 10 
Vinyl chloride 1 0 0.12 0.109 0.008 . 4 NIA 

Yes-✓---- No ----
If no, describe lhc basi, for assigning !he £JI A Hazal'doua Wuw Codes. 

P. ]j 

D'ACode 

NIA 
NIA 

FOOIIF002• 
NIA 
F002' 

NIA 
NIA 
FOOJ' 
FOO.S9 

NIA 
NIA 
NIA 
POOI/F0021 

f002-
NIA 
NIA 
NIA 
NIA 
F0031 

NIA 
FOOI/FOOl& 
FOOJ 
F00.3 
FOO) 
FOOI/F0021 

FOOS' 
f00I/F0021 

NIA 
NIA 

a. When a measurement is 1~orted III below detection, one-half the analysis method de,ection limit (MDL) ia used. Note that the MDL for a given ana.lyiG 
may •ary from 51U11Ple to ample. 

b. The mean and standard deviation ~sented m-e the mean and slllndard dmarion ofihe method de1eetion limits {after dividing by 2) since all meQ))'lffltl\tf 
or all but one measurement a.-c bolow dctlledon. Therefore, there are no dqp'eeS of freedom associarcd wilh the t statistic and the upper 90011, confidence 
limit cannoi be calculated. 

c. For tol{itil)I eh11111c:tmsti1: wastcv, the TC limit c::,;pmised as lhc Regul:i.tOJy Threshold Limit (RTL) is used. For litlod wasies, Ilic Program Required 
Quantitotion Limit (PRQL) is used. 

d. (trans)-l .2•Dichl0rocthylene wot. not a mge& compound 11 lhe lime the solids data was collcclcd for INW216.00I. It wa, not detected a., a TIC in th¢ solid 
waste stream, 111d is not above lhe UCL,. of tho PRQL in hcadspace gas and is not indicated as a patenli:al co""'°und by AK Thcrofore, sufficient data hei 
beer! collected to derenninc that (rrans)-1.2-Dichloroethylene is not premit in !his waste stream. 

e. HDfflOgateou& solids sample anal)'SCS cbta coUec'" and analymd ltndcr I certified program authorized by nte111tftndum CBFO:NiP:KWWNW:01-
1022:UFC:5822 from Dr. Ines R.. Tria}' lO Ma. Beverly Coot, trued JNi;a Cenification .Alllhority for Transportation and Cbu-Kteriulion of Homogeneous 
Solid {S3000) Waste, datlld May 18, lOOI. The data Ulc4 ill support of WSPF INW216.00I ii being preseoted in dlis WSPP. 

f_ The sewn fO]id ~les wa-ecollectcdundera w»·cenifiedpro&Jllln during the3,lOOrri'hojCGt msalisfy "'n", the calculated numberofrequind WNIII 
contamcfS to be •~led. were used a.s J)leliminary and as !he requim! samples for this WSPF. The data--= oricma,Uy pmented iri INEE.l.JEXT-01-00015 
inaupportofWSPF INW2l6.001 and are included ii lhil WSff in fables 2, 3,3A,4,and4A 

g. Ttiese HWNe ~ assigned to the -tc 111Vam based upon :icceprable mowledge and 11:tve been mained for tbi5 wasie ,beam even though Ille c!Ata did n0t 
eonfim1 the prose.nee•~ the regula10rY threshold limli. 

h. No !rllnffonnatiom ""'1'e 1,erformed on !his data set because then; wve not a suflicieitt number of detecl8 in any of the sample sc:ts. 

t 

StatisticsPerfonnedby. ;}1~. Iii....-, ........ 
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Table 38. Total voe summ data - tentativel identified co ounds.1 

Tentatively Identified 
Co ound 

None 

Maximum Observed Estimated 
Concentrations mv 

NIA 

Did the Data verify the Acceptable Knowledge Yes ✓ 

If 110 descn'be the basis for ass. . the EPA Hazardous w~ Codes: N/ A 

#Samples 
Contai . TIC 

NIA 

No 

¾Detected 

NIA 

NIA 

r. 14 

a. Homogeneou, Solids tample arwysis dmco1Jectc4 and 1111alyzecl under a certified program suthorized by ~um CBFO;NTP:K.WW:VW:01· 
1022:UFC:5822 &om Dr. Jnec It Thay to ..... Beverly Cook, titled !NEEL Cc:rtiffcati0n Authority for TnmsportatiOII 11116 Characu:rizalion of Homogeneous Solid 
(SlOOO) Waste, dated May I 8, 2001. The data used m support of WSPP INW216.00 I is being fll'Csellled in Ibis WSPP. 
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T bl 4A T al SVOC a e . ot - y 
da a,d ta. 

# 
Lhnit Umit # S•lUJ>la Mnim•m Me111 SD UCL. RTL PRQl.. Saniplea" Abre (~ (~ (IOg/kf:) <mwl<E> Analyte .MDL (ing/l<g} (mg/kg) 

1,2-Dichlorobenz:cne 7 0 0.115 0.llS 0 • NIA 40 
(~ 
Oichlorobalztnc) 
l ,4-Dich1orobenzenc 1 0 0J2 0.12 0 . ISO NIA 
2,4-DinilnlDhcnol 7 0 0.010 0.010 0 • NIA 40 
l,4-DinltrotolllenC 7 - 0 0.07.S 0 0.08 • 2.6 NIA 
Czefolslo, m. o) 7 0 0.115 O.llS 0 . 4000 40 
~lorf»benzene 7 I 0.78 0.206 0.253 I 2.6 NIA 
Hexach~e 7 0 0.12 0.12 0 • 00 NIA 
NilfObenzcne 7 0 0.12 0.12 0 . 40 40 
Peniac-....-oJ 7 0 0.05 o.os 0 . 2000 NIA 
Pvrid111e 7 0 u 1.26 0.271 • 100 40 
Did the data verify the Acceptable Yes ✓ No 
Knowledge? 
lfuo dcscnoe1he basis for as5ismin2 the EPA Hazardous Waste Codes. NIA 

Notes: 
N/A • not applicable. PCBs, listed hi this table as Atoclol"I l!'e llCt c;q,ected CG11Sliv.iente ofdus waJlC sueam based on AJC. 
a. Sum oflhe Aroc:1013 is robe: lcsrtlmi SO ppm 

r. i, 

~PA 
Cod~ 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NI~ 
NA 

b. Homogeneous SoJi~ 111111le anafysl$ datll collected ancJ amlyzcd under a «nilled prosram autborized by memorandum Cl3FO:NTP:KWW:VW:0 I• 
1022:UPC:5822 from Dr. Ine! R. Triay to Ms. Beverly Cook. litlcd INBEL Certification Aumority for Tr1lD'l)GNl1on BIid Characterization of Homoseneous Solid 
(53000) Wuie, dah:d May 18, 2001. The is.ta used in IUJ'POrf ol WSPF n.iw216.00J Is beioi: pl'C9f:l\taf iJi !his W$PF. 

c. The$CVUI solid eanples wcn: c:ollectcd undeta WAPceltific:d pn,grmnduring~ 3,JOOdProjeet to ntisfy "n", lhecalcular.cd nllfflberofrcquired wasre 
COllllliners to bo 51q,Jed, were u,cd as prtlilllinary and 118 lhe requiml saiq,les for this WSPF. The dala were originally prear.nt.cd in JNEEIJEXT-01.00015 in 
support ofWSPF fl\1Wl16.00J and are inchlded in Ibis WSPF in cables 2, 3. 3A, 4, and 4A 

d- No transformations were performed on thil: dat, set because ~ were DOI a sufflciMI number of ffleCtS in any of the sa111>le xts-

, 

Statistics Performed by: #~rate L,,,,..._ Date: _"'3 __ -~L!--...... ~-i--
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T bl 48 T al SVOC S a e . ot ummarv l "d 'fled ta - tentanve1y 1 enn d a comooun s. 

Tentatively Maxinlum Observed # Samples 
Identified Cornnound Estimated Concentrations - ' Containin2 TIC %Detected ·~v• 

.8isf2-ethvlhexvl)nbthalate11 3.5 6 86% 

Fluorantheneb 9.S 3 43% 

Pentachlorobenzcne 0.36 1 14% 

Phenanthrene 1.1 2 18% 

Phenol 0.67 1 14% 

Pheuo12-Nitro 0.4 1 14% 

Pvrcne 0.2 1 14% 

Did the Data verify the Aci;:eptablc Knowledge Yes ✓ No 

lfno, descnbe the ba5is for assimin2 the EPA HazardOlJS Wast.e Codes: NIA 

r. I U 

a. Homogeneo111 Solids sample imalysis dam collwied and IJ!alyzed under• certified program audiori~ by memQnmdum CBPO:Nn>:KWW:VW:01-1022:UFC:5822 
lrom Dr. lnq R. Thay to M,. Boverly Cook, titled IN£~ Certification Alllhority for TnnsJ,on• rion and Characterit.ation of Hom0tcneous Solid (S3000) Waste, 
dated May 18, 2001. The data LliCd in support ofWSPF INW216.001 ls being presented in lhis WSPF. 

b. Bolh ofdieec consli\uents ~ on the 40 CFR. Patt 261 Appffldix Vlll list and exceed 25¾ wilhirl tho \JIIISte stream. Both cvnsU11lenl$ have either K codes 
(}w:ardous waste &om .specific SOIJn:ei) or U codes (discarded commercial chemical p.roducr,). These Kand U codca are IIOl &pplicable to waste genen.tm at 1he 
R.ocky Flats l'lm,i, lherefore the dewetion of these TIC£ doc, no11'8ult in llddiaonal HWNs. These consliweni. will be added to lhe tari;cl analyte li• t for 11.nure 
analysis of f'irsCISecond Stage Sludce waste. 
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T bl 5 C a e . orre ation o contamer 1 enti cation num ers to 1 ' f "d .fi b d k atapac aRe, 

Headspace 
Gas Solid Solid 

Salllpling VisWI) Sanipling Analysis 
Container Data RTRData RADa~ Examinatlon Data Data 
N-..mber P:u:lw>e Paeb2e PKkate DataPxkaee Pawee Packue• 

1ORf741200CSSS" NIA NIA NIA N/J\ NIA" ACl.00004 

IDRF741201882° NIA NIA NIA NIA NIA• ACLOOOOJ 

IDRF741202121" NIA NIA NIA NIA NIA' ACL00003 

IDRF741202216' NIA NIA NIA NIA NtA• ACl..00004 

IDRF74l202390" NIA NIA NIA NIA NIA' J\Cl.00004 

IDRF741203)11' NIA NIA NIA NIA 'Nt11.• ACL00004 

IDRF74120S)24" NIA 'NIA NIA NIA NIA' ACL00004 

10000135 HSCi03--00290 R.TR0J-00001 ASYOJ--00306 NIA NIA NIA 

10000147 HS003-00316 RTJlOl-OOOOS ASY03--002S9 NIA NIA NIA 

10000161 ~003--00282 Rnt03-oooo7 ASYOl-00l04 NIA NIA NIA 

10000162 HSG0J--00282 RTR.03-00007 ASYOJ-00105 NIA NIA NIA 

10000171 HSGOJ-00291 RTRDl--00001 ASYOJ--003-07 NIA NIA NIA 

10000299 HSOOJ-00297 RTRD)-00017 ASY0J-00357 NIA NIA NIA 

10000353 HSGOJ-00287 RTR.OJ-00017 ASY0l-00309 NIA NIA NIA 

10000379 HSCi03-003l2 RTR03-00060 ASY0J-00261 NIA NIA NIA 

10000461 HS003-003 !O RTR03--000l6 ASY0J-00271 NIA NIA NIA 

10000464 HSG03-003Jll RTR.03-00026 ASY0l-00272 'NIA NIA NIA 

10000472 HSG0.3-00312 R.TROJ-00028 ASY03--00266 NIA NIA NIA 

10000474 HSOOJ.00313 RTR03-00028 ASY03-oo266 NIA NIA NIA 

10000478 HSG03-0Wl3 R.TR03--00028 ASYOl-00266 NIA NIA WA 

10000490 HSO0l-00312 R.TROJ-00028 ASY0l-00266 NIA NIA NIA 

10000492 HSG03--0031 l R.TROJ-00028 ASYOJ--00272 NIA NIA N/A 

p. l / 

"· Por dnime not ~tcriml by AM'WTP, ooly the wlids dat& will br presented in the WSPP, and lhciC drums win not be entered into WWIS. 

b. An ACL Solidi Daia Pad:asc is compo•cd of foot aq,ar.tr reports. For example, ACL00004 cont\ins ACL00004M, ACL00004N, ACL00004S, ilr\d 
ACL00004V. 

c. Solid sampli111 data have not betn rix:valuared by AMWTP. The solids cl.at.a sol beiJli;: used to support this waatc stream pr0tile form wa, tho one uKd 10 
support tile 3 I 00 m' WSPF for INW216.001. Solid sampling data paclg,go information was not presented in INW2l 6 001. 
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T bl 6 RTRNE a e . summary o pro 1t items an f hib' ed. co nmanon. dAK nfi 

RTR 
Container Prohibited Visual Examination AK 
Number Items• Prohibited Items11 Confirmat.ionb.c 

10000135 
None N/A8 Complete 

10000147 
None NIA Complete 

10000161 
None NIA Comple1e 

10000162 
None NIA Complete 

10000171 
None NIA Complete 

10000299 
None NIA Complete 

10000353 
None NIA Complete 

10000379 
None NIA Complete 

10000461 
None NIA Complete 

10000464 
None NIA. Complete 

10000472 
None NIA Complete 

-
10000474 

None NIA Complete 

10000478 
None NIA Complete 

10000490 
Nooe NIA Complete 

10000492 
None NIA Complete 

a. See Table S for che associated RTR and Visual exmninlllions. None of the listed co,itainers contain prohibi~ items as defined by Section 8-lc of the 
Advanced Mixed Wa.m, Treatment Project Quality Assllnlncc Project Plan (QAPjP). MP-TRUW-8.2. 

t,. Acceptable: Knowledge 1:0nfinnatiom for RTR and viaual examinations aTe conducted by '1JI Acceptable Knowledge ExJ,clt on eveiy drum by completing a 
chec:ldist for each RTR and viaual bau:h. Th~ checlclist Clll 1,e •ccessed lh1'1>Ugh the ba1>chcs listed in Table S. 

c. None of these drums have a VB in lieu of RTR exllmination. 
d. NI A lndieates that a visual examinelion was not conducted on the c;ontainez-. None of the conlainerr JIR'5(:llted in this WSPP have b"'1 selected for visual 

cxaminMion b;y AMWTP. 
o. The absence of prohibited items is determined and documented through accephlble knowledge and confinnation activities. Radiography or visual 

examination is perfornled on each container in this waste Stream as o confinnation activity. 
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Table 7. Sample identification number cross-correlation table. 

Container Headspace Gas Solidified 
Number Sample Nnmber-8 Sample Number(s) 

IDRF741200655 NIA ID02938811Ml, ID0293881IV1, ID029388llV2 
IDRF741201882 NIA. ID02261811Ml, 100226181 lVl, ID0226181JV2 
IDRF741202121 NIA- ID0I047411Ml, ID01047411Vl, ID0104741 JV2 
IDR.F74l202216 NIA ID02298211Ml, ID022982J IVI, ID0229821 IV2 

IDRF741202390 NIA ID03157311Ml, ID0315731IV1, 1D031573I lV2 

IDRF741205311 NIA ID00208611Ml, ID0020861IVI, ID00208611V2 
IDR.F741205324 NIA ID003818llMl, ID00381811VI, ID00381811V2 

10000135 HSG0.3-00290B9 NIA 

10000147 HSG03-00316Bl1 NIA 

10000161 HSG03-00282C4 NIA 

10000162 HSG03-00282C5 NIA 

10000171 HS003-00291 C7 NIA 

10000299 HS003-00297C8 NIA 

10000353 HS003-00287C5 NIA 

10000379 HS003-00312BlS NIA 

10000461 HSGOJ-0031 OB8 NIA 

10000464 HS003-0031 l CJ0 NIA 

10000472 HSGOJ-00312B 14 NIA 

10000474 HSGOJ-003 I3Cl4 NIA -
10000478 HSG03-00313Cll NIA 

10000490 HSG03-00312Bl3 NIA 

10000492 HSG03-003 l l C6 NIA 

a. The AMWTP headspace gas unit i& an on-line sampling and analysis system. The analysis events 

r. 1 Y 

are sequentially numbered withm each 'batch, but the sample number is not a unique number. The number presented in thi$ table 
is a comtm.ation of the bat.ch number (HSG03-00290) and the sequential instxument ID used in the batch for reponing (B9). This 
combination is unique and will allow traceability back to me data as collected and reported. 
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CROSS REFERENCE TABLE 
Source documents (e.g., C037, P052, etc.) referenced in the.A.cceptable Knowledge Document/or 
!NEEL Stored Transuranic Waste - Rocky Flats Plant Waste, Revision 3, INEL-96/0280, 
AMWTP AK Number 368A are included in the AK record for the INEEL 3.100 m3 Project. The 
same source documents have been added to the AMWIP AK record under the new reference 
numbers. 

INEEL reference numbers used in the Acceptable Knowledge Document for /NEEL Stored 
Transuranic Waste.:.. Rocky Flats Plant Waste, Revision 3, lNEL-96/028O AMWTP P368A in 
Section 23.0, FirsVSecond Stage Sludge, are listed in the table below. The AMWTP reference 
numbers corresponding to the !NEEL reference numbers provide a crosswalk for the reader to the 
applicable AMWrP source document. 

INEEL AMWTP INEEL AMWTP INEEL AMWTP 
Ref No. Ref No. Ref No. Ref No. Ref No. Ref No. 

C031 C031A P052 P052A P219 P219A 

C063 C063A P053 P053A P226 P226A 
C065 C065A P061 P061A P227 P227A 
C154 C154A P062 P062A P240 P240A 

C175 C175A P065 P065A P280 P280A 
C184 C184A P068 P068A P303 P303A 
C196 C196A P076 P076A P321 P321A 
C200 C200A P077 P077A P322 P322A 

C202 C202A Po78 P078A P323 P358A 
C203 C203A P079 P079A P324 P359A 
C208 C208A P080 P080A U029 UD29A 
C224 C224A P109 P109A U030 U030A 
P001 P001A P113 P113A U043 U043A 
P004 P004A P122 P122A U047 U047A 
P012 P012A P124 P124A U053 U053A 
P013 P013A P125 P125A U059 U059A 

P014 P014A P126 P126A uoeo U060A 
P015 P015A P141 P141A U092 U092A 
P016 P016A P164 P164A U093 U093A 
P022 POW\ P189 P189A U104 U104A 
P024 P024A P194 P194A 
P033 P033A P198 P198A 
P042 P042A P200 P200A 
P043 P043A P217 P217A 

viii 
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Acceptable Knowledge Summary 

First/Second Stage Sludge 
1. WASTE STREAM DESCRIPTION 

1.1 Waste Stream Number 
BNINW216 

1,2 Basic Waste Stream Information 

1.2. 1 Waste Stream Name 
First/Second Stage Sludge 

1.2.2 Point of Generation 
Rocky Flats Plant - Liquid Waste Treatment Area of Building 774 

1.2.3 Waste Stream Volume4 

21,304 Containen1 ( 4431 mJ) 

IDC 001: 9,440 containers (1964 m3
) 

JDC 002: 11,786 containers (2,451 m 3
) 

me 800: 78 containers (16 m'} 

1.2.4 Generation Dates4 

1969 - 1988 (Advanced Mixed Waste Treatment Project [AMWTP] f.acility has 
confirmed containers of waste from 1971 - 1988. Based on some inventory 
data, AMWl'P has some waste packaged as early a& 1969. The waste m the 
yean 1969 and 1970 contain some First/Second Stage Sludge based on 
inventory information with container prefixes and weights consistent with 
those ex.pected for First/Second Stage Sludge. This will be confumed 
during retrieval and characterization activities.) 

1988 - Present: Package dates later than 1988 will be associated with some containers. 
These more recent package dates are the result of repackaging activities 
(i.e., visual examinations, intrusive sampling, or liquid absorption 
activities). There is no additional First/Second Stage sludge generation 
occuni.D,g at the INEEL. 

1.2.4.1 JDC Specific Generlltion.Datd' 
IDC 001: 1969 through 1986 (AMWTP facility bas confirn:led containers of waste 

from 1971-1986.) 

IDC 002: 1969 through 1985 (AMWTP facility has con.fumed containers of waste 
from 1971 - 1985.) 

1 
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IDC 800: 1985 through 1988 (AMWTP facility has confirmed containers of waste 
from 1985 - 1988.) 

1.2,5 TRUCON Codes3
• 

5
·' 

IDl 11.A, ID211A 
IDll lC, ID211C (Standard waste boxes [SWBs) only) 

1.2.6 TWBIR Information 8 

IN-W216.875, IN-'\\1216.98, IN-W216.99 
IN-W228.101, IN-W228.102, IN-W228.103, IN-W228.883 

1.2.7 Summary Category Group 3• 
7 

S3000 Homogeneous Solids 

1.2.8 Waste Matrix Codes 3• 
7 

S3121- Waste Watc-¥Treatment Sludge (JDC 001, IDC 002) 
Waste Matrix Code (WMC) S3121 consists of>50% by volume secondazy sludge, or 

filtetcake from wastewater treatment processes or heavy metal sludges resulting from recovery 
processes. 

S3150 •- Solidified Homogeneous Solids (JDC 800) 
WMC S3150 consists of>SO% by volwne solidified forms. An example is sludge waste 

that is immobwed with cemem and cured into a solidified fonn. 

Two waste matrix codes have been assigned to this waste stream because the 
immobilization process for this waste stream was changed in 1985. Prior 10 1986 the first/second 
stage sludge was placed into a drum with Portland cement. The excess liquid was immobilized 
but a solid monolith was not formed. Subsequent to 1986 the sludge was co-fed into a drum with 
a diatomite and Portland cement mixture, which foxmed a solid monolith after curing. 

1.2.9 Waste Matrix Code Group 

S3100 - Inorganic Homogeneous Solids 

1.3 Waste Stream Description 

1.3.1 Description 
The First/Second Stage Sludge waste stream consists of drums containing First Stage 

Sludge (Item Description Code [IDCJ 001), Second Stage Sludge (IDC 002), or Solidified Sludge 
- Bldg 774 (IDC 800), 

Table 1-1. Physical Waste Form Descriptions for First/Second Stage Sludge_ 

TWBIR IDC WMC Desuiption 
Nwnbe s 

IN-W216;875 
IN-W216.98 

001 3121 This waste consists of immobilized materials generated from 
first-~e treatment operations in Rocky Flats Plant (RF) 
Buil · 774. ueous li 'ds · into the ocess 

2 
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TWBIR IDC WMC 
Number<s} 

IN-W216.99 

IN-W228.101 002 3121 
IN-W228.102 
IN-W228.103 
IN-W228.883 

IN-W216.87S 800 3150 
IN-W216.98 
IN-W216.99 
IN-W228.101 
IN-W228.102 
IN-W228.103 
IN-W228.883 
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Dacription 

originated from Building 771 recovezy operations. The 
liquids were made basic with sodium hydroxide to px-ecipitate 
iron, magnesium, etc. that also carried down the relatively 
small precipitate of plutonium and americium hydrated 
oxides. The precipitate was filtered to produce a sludge (IDC 
001 ), which was placed in a drum with Portland cement. 
Beginning in 1979, sludge waste from second-stage treatment 
was combined with first-stage sludge. 1be combined sludges 
were also assigned me 001. · me 001 was discontinued in 
1986 when the immobilization process changed, and bas since 
been assigned JDC 800. 

This waste consists of immobilized materials generated from 
second-stage treatment operations in RF Building 77 4. 
Aqueous liquids to be treated originated ftom first-stage 
treatment and from numerous buildm,gs on plant site. The 
liquids were treated in the same mannct as the liquids from the 
first stage, and the resulting sludge (lDC 002) was placed into 
a drum with Po.rtland cement. Prior to 1973, second-stage 
sludire may contain miscellaneous debris. 

The process that produced sludge from RF Building 774 (IDC 
800) was the same process as that which generated IDC 001. 
The difference between the two IDCs was the immobilization 
process. For IDC 800, the sludge was co-fed iD1o a drum with 
a diatomite and Portland cement mixture, which fon:ned a 
solid monolith after curing. 

In accordance with Attachment B of the Waste Analysis Plan (W AP), a waste stream is 
de.fined ~ waste matr..rlal generated from a single process or from an activity that is similar in 
material, physical fmm, and hazardous constituents. The aqueous sludge wastes from Buildmg 
774 were generated from a canier precipitation and immobilization process and are similar in 
material and physical fonn (sludge mixed with diatomite and Portland cement). The feed streams 
to the process did not change appreciably over tinie, and therefore the ce:rnented sludge wastes are 
similar in hazardous constitue:o.ts. 

1.4 Process Description 

1.4.1 Areas of Operation 

When Building 774 was built in 1952, its primacy pUJposc was to µ-eat radioactive 
aqueous waste from Building 771. Later, aqueous wastes from numerous buildings on plant site 
were treated in Building 774. Production and production mpport processes in Buildings 3 71, 
444, 447, 559. 707, 771, n6, 777, 779, 865, ~ 88~ generated liquid wastes which were treated 
in Building 774. Buil~ 774 was a combination batch continuous processing operation with a 
two-stage carrier precipitation process. Aqueous liquid wastes were treated using neutraliz:ation, 

3 



MAR. 5. 2004 11: 09AM BNFL O & M (208) 528 9154 NO. 252 P. 12 

BNP'!-5232-R.PT-TRUW-09 
Revision 0 

precipitation, flocculation, and clarification processes. The settled solids were then filtered aud 
immobilized. 

1.4.2 Waste Generating Process 
Most of the aqueous wastes from BuilclinJ 771 entered the Building 774 liquid waste 

processing facility by vacuum transfer through the process waste system. 

Acid wastes containing large quantities of metal ions that were insoluble in basic 
solutions, or chloride ions that were corrosive to the process equipment, wete neutralized with 
sodillm. hydroxide (between 2.5 and 12). The purpose of this process was to remove the metal 
hydro,tide solids prior to the succe~ flocculation and clarification processes. The precipitated 
solids were sent through vacu\lm filtration. 

Acid waste containing only small quantities of metal ions that were insoluble in basic 
solutions and caustic wastes containing large quantities of un-dissolved solids were mixed with 
ferric sulfate and calcium chloride reagents and the pH adjusted as necessary witb sodium 
hydro,tide. The solids (mainly ferric hydroxide) settled to the bottom of the tank, and tbe liquid 
was decanted into the feed tank for the succeeding precipitation and clarification process. The 
solids were sent through vacuum filtration. 

Liquid waste solutions that weie :relatively free of solids were mixed with the decanted 
solution from the ~viously described batch precipitation processes and the filtrate from the 
rotary drum vacuum filter. These combined wastes were drained into a flash mixer tank where 
the decontaminating chemical reagents we.re introduced. The mixture from the flash mixing 
vessel flowed into the flooculator wbere anionic polyeloctrolyte flocculcnt was added. The 
mixture then flowed into the clarifier where the floe was allowed to settle out. The clarifier 
supemat.aat liquid was pumped to the second stage treatment process. The precipitate at the 
bottom of the tank flowed mto the sluny tank awaiting vacuum filtration. 

Sluny from the first stage treatment was drawn through diatomite filter media by a 
vacuum inside a rotating filter drum. The fl.her media and trapped solids were continually 
scraped off the drum filte.r and fed into a 55-gallon drum. Portland cement was added to the 
bottom of the drum prior to placing sludge into the drum. Portland cement may also have been 
added on top of the sludge. 

The slwzy from second stage was kept separate from the first stage slurry up until 1979 
(!DC 002). Even during this time frame, there was commingling of1iquids between the two 
stages. The effluent from the first stage process required filrther treatment by second stage 
process, and the filtrate from the rotary drum. vacuum filter was fed back to first stage treatment. 
Be&inning in 1979, sluny from the :first and second stage treatment was combined prior to 
filtration. The combined sludge was assigned JDC 001. 

Treated cfllur.nt from the first stage processes, filtrate from the second stage vacuum 
filter,.liquids from the waste treatment process drains, and other wastes :from JlllmetOus other 
buildings were received into second staae treatment. In the batch radioactive decontamination 
process, ferric sulfate and calcium chloride reagents were added, and a flocculating agent was 
also added neat the end of the milting cycle. The supematant liquid was decanted into treated 
waste holding tanks. The floe that settled to the tank: bottom was then sent through vacuum 
filtration. 

The continuous radioactive decontamjuation prqccss accepted low chemical content 
process wastes, primarily water and detergent from the laundry facility. This process was 

4 
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identical in process chemistry to first stage treatment. The treated liquid was pUII'lped into 
holding tanks_ The settled solids were sent through vacuum .filtration. 

In a process identical to first stage sludge, slurry from the second stage treatment was 
drawn through diatomite fiher media by a vacuum inside a rotating filter drum. The filter media 
and trapped solids were continually scraped off the drum filter and fed into a 55-gallon drum. -
Portland cem~t was added to the bottoro of the drom prior to placing sludge into the drum. 
During processing of second stage sludge, several layers of cement may have been added 
between layen; of sludge. Portland cement may have also been added to the top oft.he sludge. 

Beginnin, in 1979, slurry from first and second stage treatment was combined prior to 
filtration, and the sludge was assigned IDC 001. 

In 1986, the process for immobilizing first and second stage sludges was changed. 
Sludge waste generated under the new immobilization process was assigned IDC 800. Processing 
of first and second stage sludges through treatment, p.reeipitation, and filtration did not change. 
However, as the' sludge was sc:raped off the drum filter, it was co-fed into a chum with a diatomite 
and Portland cement mixture which formed a solid monolith after curing. Assignment of IDC 001 
was discontinued at this time. 

1.4.3 Process Flow Diagram 
See Figure 3-1. 

1.4.4 Material Inputs/Waste Material Parameters 

1.4.4.1 Material Inputs-RF IDCOOI 

The most common wastes that entered first stage treatment were: 

• Plutonimn ion column e.filuent 
• Americium ion column effluent 
• Thiocyanate waste solution 
• Caustic scrubber solution 
• Part V waste solutions (nitric, sulfuric, and hydrofluoric acids) 
• Nitric acid distillate from feed evaporator 
• Water distillate from peroxide precipitation filtrate evaporator 
• Steam eondemate 

The followmg compounds were used during recovexy operations in Building 771 and 
may be present in IDC 001. 

• Nitric Acid • Magnesium 
• Aluminum nitrate • Sodium peroxide 
• Calcimn fluoride • Potassium iodate 
• Potassium. hydroxide • Hydrogen fluoride 
• Ferrous sulfamatc • Sodium nitrate 
• Sulfuric acid • Hydrochloric acid 
• Hydrogen peroxide • Hydrofluoric acid 
• Calcium • Sodium hypochlorite 
• Magnesimo. oxide • Potassium fluoride 

s 
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Aqueous wastes containing colllplex:ing agents were handled separately and were not 
.mi,i:ed with these aqueous waste streams .. 

1.4.4.2 Mm'erial Inputs - RF OJC 00.2 

Secottd stage treatment handled liquids that were treated by first stage treatment, 
decllllted liquids from Tank 40 (sluny holdi.ng tank), and low-level or nonradioactive aqueous 
process wastes from numerous buildings on plant site. Most of the wastes transferred to second 
stage treatment by the process waste system were only accepted until August 1984 when the 
precipitation process in Building 374 went on line. After that tune, the wastes from Buildings 
771 and TT4 given below continued to be transferred to Building 774 second stage treatment 
through the pi,ocess waste system.. Wastes from the TCtOaitring 'buildings also continued to be sent 
to Building 774 by tanker after August 1984. 

Table 1-2. Wastes feeding Second Stage Sludge treatment. 

Source Building Materials 

111 Process liquid waste 

122 Medical decoritamin.ation wa.m down 

123 Acidic solutions, process waste water, and standards and sample waste 

33 I Filt.er sludge and antifreeze solution 

334 Ammonium persulfate, copper sulfat.e, etchants, and cleaners 

37 l Ammonia hydroxide, potassimn hydroxide, and process waste water 

443 Lithium chloride solutio.o and water treatment additives 

444 Process waste water (acidic), waste plating acid 

447 Process waste water 

460 Process waste water 

551 35% hydrogen peroxide, high in tin content 

553- Sulf\Jric acid, baking soda, calcium chloride 

559 Standards, caustic sCJ.'Ubber solution, acid wastes, and process waste watea-

690 Acid solutions 

705 Ox-Out (water, ammonium bifluoride, and nitric acid} 

707 Calcium fluoride solution and acid solutions 

750 Hydtocbloric a.cid and trisodium phosphate 

771 Process waste water ("-SiduaJ chemicals, blow down water, decon water) 

774 Floor wash down and silver recovccy effl.umt 

776 Ammonia hydro:J(ide, ethanol, hexane, acid solutions, and process waste water 

778 Lanadry waste water, Suma cleaner, and rinse wattt/batte:ry acid 

779 Acidic and basic solutions and process waste water 

865 Acid solutions, scrubber effluent, polishing solution, and process ~ water 

881 Acid solutions, standaids, samples, ammonium chloride, and process waste 
water 



IVII-I~. '.). LVV1f I I: I U/\IVI NO. l?l p. 1 J 

Bl, ~-S232-RPT-1RUW-09 
RevisionO 

Source Building Materials 

883 Acid solutions, ~ .. out, and process waste water 

886 Ferric chloride, detergents, and process waste water 

889 Equipment decontamination water 

991 Acidic and basic solutions and water samples 

1.1.4.3 Material Inputs-RF JDC 800 
Inputs for solidified sludge are the same as those for first stage sludge and second stage sludge 
described above. 

1.4.4.4 M'iscellaneous Items 
Miscellaneous items are those items that have been identified during characterization 

activities tbat are not consistent with expectations based on process descriptions. They appear in 
a .small pe.roetttage of the waste stream containers and constitute a small percentage of the waste 
within the container and summary categmy group and other determinations are not impacted. 

Visual examination and Re.al-Time Radiography (RTR) inspections of RF IDC 001 
containers have identified the following items: 

• Cel.lulosic debris 
• Plastic debris 
• Leaded 1ubber gloves and aprons 
• Rubber debris18, Rubber gloves 
• Metal Debris 
• Filters (metal alloy and cellulosic) 
• Inorganic liquid (see section 1.5) 

Visual examination and RTR inspections of IDC 002 containers have identified the 
following items: 

• Cellulosic debris 
-• Plastic debris 
• Leaded rubber gloves 
• Rubber debris1

', Rubber gloves 
• Metal debris 
• Inorganic liquid (see section 1.5) 

AK indicates that up until 1973 items such as the following may have bee.n present in 
second stage sludge (IDC 002). These items have not been confinned through chatacteriution 
activities. 

• electric motors 
• bottles containing residual liquid ch~eal wastes and mercwy 
• mercwy batteries 
• lithi~ batteries 
• radioactive sources (until 1979) 

Visual examination and RTR inspections ofIDC 800 containers have identified the 
following items: 

7 
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• Cellulosic debris 
• Plastic debris 
• Leaded rubber gloves 
• Lead tape 
• Rubber debris18

, Rubber gloves 
• Metal bolt 
• Ino:rganic liquid (stt section 1.5) 

J.,f.4.5 Waste Material Parameters 

Table 1-3. Waste material parameten for First Stage Sludge (RF IDC 001). 

Potential Waste Material Parameter 

Steel (packaging material) 

Plastics (packaging material) 

Other Inorganic Materials 

Other Metals 

Inorganic Matrix 

Description 

55-gallon drum 

90 mil drum liner, O-ring bag, dnnn bag, 
filtered bag, drum stub bags 

Portland cement•, venniculite, Oil-On•, 
Aquasete 

Lead sheets or lead tape 

First Stage Sludge 

b. The presence of Portland cexne.o:t may not be ddected since the majority of the Portland cemeiit will be located at 
the bottom of the drum. Weight! repo:ted 'by both RTR and visual e,,caminarlon are expected ro inchldc moat of 
the Portland cemc:nt as Inmganio Matrix. 

Table 1-4. Waste Material Parameters for Second Stage Sludge (RF IDC 002). 

Potential Waste Material Parameter 

Steel (packaging material) 

Plastics (packaging material) 

Other Inorganic: Material& 

Other Metals 

Inorganic Matrix 

Description 

55-gal)on drum 

90 mil drum liner, O-ring bag, ckum bag, 
filtered bag, drum stub bag 

Portland cement8, Oil-Dri*, vermiculite, 
Aquaset• 

Lead sheets or lead tape, electric motors, 
batteries 

Second Stage Sludge 

II.. The presmce of Portland cement may not be detected 9in~ the mitjority of t\le Porrland cement will be located tit 
the bottom of the drum and layered throughout. Weight$ reported by both RTR end \lisial i:xamination are 
ex~ to include most of the Portland cement as Inorg811ic Ma1riit. 

8 
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Table 1-5. Waste material parameters for Solidified Sludge - Bldg 774 (RF IDC 800). 

Potential Waste Milterial Parameter 

Steel (packaging material) 

Plastics (packaging material) 

Other Inorganic Materials 

Inorganic Matrix 

1., Prohibited Items 

Description 

55-gallon drum 

90 mil drum lin~r, O-ring bag, drum bag, 
filtered bag, druw stub bag 

Vermiculite, Aquaset• 

Solidified Sludge - Bldg 774 

The absence of prohibited items is determined and documented through acceptable 
knowledge and confirmation activities. Radio,graphy or visual examination is performed on each 
container in this waste stream as a confu:mation activity. The following items have been 
determined as not present in the waste. 

• Liquid waste (waste shall contain as little residual liquid as is reasonably 
achievable by pouring, pumping and/or aspirating, and internal containers shall 
c.ontain less than I inch or 2.5 centimeters of liquid in the bottom of the container. 
Total residual liquid in any payload container (e.g., 55 gallon dlUm or standard 
waste box) may not exceed 1 percent volume of that container) 

• Non-radionuclide pyrophoric materials, such as elemental potassium 

• Hazardous wastes not occurring as co-contaminants with TR.U mixed wastes (non­
m.ixed hazardous wastes) 

• Wastes incompatible with bacldill, seal and pan.el closure matcriltls, container and 
packaging materials, shipping container materials, or other wastes 

• Wastes containing explosives or compressed gases 

• Wastes with polychlorinated biphenyls (PCBs) not authorized tmder an EPA PCB 
waste disposal authorization 

• Wastes exhibiting the chataoteristic ofignitability, corrosivity, or reactivity (EPA 
Hazardous Waste Numbers ofDOOl, D002, or D003) 

Drums with excess residual liquid will be treated by adcling absorbent prior to shipment. 
DIUms with prohibited items will be treated or rejected as appropriate. Drums with prohibited 
items will not be part of the waste stream shipped to WIPP. 

1.6 RCRA Determination 

1.6.1 EPA Hazardous Waste Numbers' 
Toxicity Codes: D004, DOOS, D006, D007, D008, D009, D010, D011, D022 

Listed Codes: FOOl, F002, F003, FOOS, F006, FOO?, and F009 

9 
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1.6.2 Hazairdous Determination: 

lgnibbility: 

The waste is a solid and does not meet the definition of ignitability (D001) as defined in 
40 CFR 261.21. Originally the generator (RF) assigned the F003 code for the non-halogenated, 
non-toxic F00:3 constituents (acetone, methanol, and xylene). These compounds are listed for 
their ignitabili'ty. The source wastes containing the F003 constituents were not mixed with any 
other listed (FOO 1, .F002, F004, or FOOS) constituents or wastes at the point of generation in the 
laboratory. Tile F003 waste streams also were discarded into the Process Waste Transfer System 
(PWTS) as non~hazardous wastewaters, i.e., diluted with water and flushed at the point of 
eeneration. TI1erefore, it was determined during the 3,100 m3 Project that the F003 waste was 
rendered non-ignitable prior to subsequent discharge and aggregation within the liquid waste 
stream destined for sludge generation and qualified for the exemption within 40 CFR 
261.3(a)(2)(ili) at that point. 

Corrosivity: 

Under 40 CF.R. 261.22, a solid waste exhibits the characteristic of corrosM.ty if a 
representative sample of the waste has either of the following properties: 

• It is aqueous with a pH less than or equal to 2, or greater than or equal to 12.5, as 
determined by a pH meter using Method 9040 in "Test Methods for Evaluating Solid 
Waste, Physical and Chemical Methods, ''EPA Publications SW-846. 

• It is a liquid and corrodes steel (SAE l 020) at a rate greater than 6.35 mm (0.240 
inch) per ytW at a test temperature of 55 degrees Celsius (130 degrees Farenheit) 1$ 

determined by its test method specified in National Assocjation of Corrosion 
Engineer(NACE) Standard TM-01-69 as standardized in SW-846. 

The waste stream does not meet the characteristic of corrosivity (D002) as defined. The 
waste is not an aqueous liquid. As has been detemrined by radiography and VE, none of the 
drums to be shipped contain 20% by volume, aqueous waste. Since 20% by volume is required in 
order to measure pH, the cor.rosive characteristic does not apply. 

The Firi.'t/S~ond stage sludge waste stream does not meet the definition of liq\lid in 
making a determination of corrosivity toward steel because the waste is not a liquid. A 
knowledge-based dctennination is allowable when determining whether or not the waste stream is 
a liquid relative to eorrosivity under the Federal Register (FR), 50 FR 18372, dated April 30, 
1985. It bstated in the FR, "EPA bcli~ that. for the purposes of the characteristic of 
ignitability and c:orrosivity, it will generally be obviOU$ whether or not the waste is a liquid." 
Residual liquid may be present in some drums, but only drums with liquids below the WlPP 
waste acceptance criteria (WAC) ceiling will be shipped to WIPP. 

Reactivity: 

The waste stream does not meet the characteristic of reactivity (D003) as defined under 
RCRA 40 CFR 261.23. The waste materials are stable and will not react violently with water, 
fonn potentially c,i;plosive mixtures with water, or generate toxic gaseg, vapors or fumes when 

• mixed with wat=-. The materials do not contain sulfides and are not capable of detonation or 
explosive reaction. 

The waste may contain trace quantities of cyanide derived from. clectroplating wastes, 
and containers with residual amounts ofliquid chemical wastes added to the process waste stream 

10 
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(as opposed to piped waste water). Only trace amounts of cyanide are expected in the waste 
stream feed and would not cause the resulting waste to be reactive. Based on the levels of 
concen1Iation of cyanide in the feed waste, the alkalinity of the sludges (9 to 11 pH) and the 
presence of metals ( e.g., F eT3, Cu +i, Ai+3), cyanide is not available for release because all free 
cyanide exists as stable metal complexes. 

Second-stage sludge generated before 1973 may contain lithium batteries. However, the 
batteries are spent/Used and therefore not reactive. The following rationale support the decision 
to not assign EPA hazardous waste codes D003 (reactiv-W) or D001 (ignitability) to this waste 
stteam due to the potential presence of lithium batteries. 

• Lithium metal, which is highly reactive with water, was used as an anode in lithim:n 
alkaline batteries. As the battery discharges, the lithium metal is converted to lithium 
o:xide, which is not reactive. The materials in this waste group are therefore neither 
ignitable (DOOI) nor reactive wastes (D003) due to the potential presence of batteries. 

• Considering the cost of lithium batteries in this time frame (pre--1973), there is no 
reason a user would replace and discard a lithium battery until the voltage dropped. 
One of the important features oflithium batteries is the constant voltage (i.e., flat 
discharge curve). which lasts until all of the lithium has been converted into a non­
reactive lithium compound. At that time, virtually none of the lithium is present in 
the reactive metallic state and tbe:re is a sharp voltage drop. 

• The lithium contained in batteries present in the 1969-1973 generated second stage 
sludge waste is no longer reactive or ignitable. According to batte.ry manufacturer 
info.nnation, current lithimn batteries have shelf lives of approximately l O to 20 years 
( early lithium batteries did not have shelf lives of this length). This is the period of 
time that it talces for a battery to Jose its cbatie (discharge) due to the electrochemical 
reaction ,1>ver time. As the result of discharge, tbe lithium metal is converted to 
lithiUlll oxide. By design lithium batteries are constructed with an excess of positive 
electrode material to assw-e that there is enough positive m.aterial to react with all of 
the metallic lithium present. Spent ( discharged) lithium batteries do not contain 
lithium metal and are not toxic, not ignitable, nor reactive. Any battery in the p:re-
1973 drums is currently 29 years old or older. Based on shclflife. any batteries 
present have completely discharged. 

The materials in the waste stream do not meet the ddirution of reactivity and will not be 
assigned the D003 waste code. 

Toxk.ity: 

Acceptable knowledge indicates the potential presence of metals, arsenic, barium, 
cadmium, chromium. lead, ~ (ineluding mercury batteries), selenium, and silver in this 
waste stream. Results :from sampling and analysis of the sludge (Sec Table 2 of the 
Characterization Information Summaty) con1um that cadn:uum, chromium, lead. and silver are 
present in the wast.e stream in quantities that exceed the toxicity limit and that arsenic, barimn, 
mercury and sel<=lium also arc present, but at levels less than the toxicity limit. Based on AK, the 
-waste s1ream will be assigned all of the EPA codes for the metals including those metals with 
C011Centrations tllat did not exceed regulatory limits. EPA haui-dous waste numbers for these 
metals are D004 through DOI 1. 

Toxicity charact~stic organic constituents, tetrachloroethylene, trichloroethylene, 
carbon tetrachloride, chlorobenzene, cltloroform, and benzene were identified in the acceptable 

11 
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knowledge baseline docun,.ent as potential hazardous constituents present in First/Second Stage 
Sludge waste. Tetrachloroethylene, tric.hloroethylene, and carbon tetrachloride were used 
primarily for cleaning and degreasing. Although chlorobenzene and chloroform. were not 
identified as being used at the RF site in AK source document~, both were detected in 
characteriz.ation samples from the waste as reported int.he baseline AK document: chlorobenzene 
was detected in volatile organic compound analysis of a single s~ple of slud:e with a totals 
concentration significantly less than the regulatoiy level; and cblorofonn was detected in 
headspace gas samples collected at the INEEL with a UC~ greater than the PRQL. Benzene 
was used as a solvent in laboratoty operatiOIJS. 

First and Seoond Stage Sludge waste was generated from an aqueous waste treatment 
process and only trace amounts of the solvents listed above are present as shown by the waste 
stream data. Because these constituents were used as solvents and degxcasers and all except 
c,hloroform are identified as F-listed, the waste is regulated as listed haiardous waste and not 
characteristic waste. Therefore, the toxicity characteristic waste codes associated with. the F­
listed constituents we:re not assigned to the waste. 

Chloroform was the only toxicity characteristic organic compound with a 9()0/4 upper 
confidence limit (UCL,o) that ~eded the PRQL in headspace gas sampling done in support of 
the previous chatacterlzation activities for WSPF INW216.001. Otberaoceptable knowledge and 
solid sampling data did not indicate that chloroibnn was ao. expected cOll.Stituent of the waste. 
The to,dcity characteristic hazardous waste nmnber D022 for c.hlorofonn is assigned to the waste 
as a conservative measure, although solids data does not exceed the PR.QL for chloroform. 

Based on AK and sarnpling data, D004-D011 and .0022 have been assigned to this waste 
stream. 

Listed Waste: 

F Codes: 

Tetrachloroethylette, trichloroethylenc, methylene chloride, 1, 1, 1-trichloroethalle, carbon 
tetrachloride, ehJorobemene, and l,l,2-tricbloro-1,2.2-trifluoroethanc were CODltD.Only used for 
cleaning, degreasing or paint removal, and the sludges may contain residual amounts of these 
spent solvents. Headspace gas ~liu.,g {Table 3A of the Cha:cacterization Information 
Summary) supports the evaluation with the UCL,., for l, 1,1-trichlo:roethane above the PRQL. 
Sampling and analysis tcSUlts for solids did not :indicate the presence of any organic compounds 
above regulatory or program-required limits at the 904'.4 upper confidence liinit. Carbo.o. 
tetrachloride, 1,1,1-trlchloroethane, methylene chloride and tetrachlorocthylene were all detected 
(above the minimum det.ection levcl) in solid samples taken front one ormorc of the drums 
(Table 3 of the Charactctization Iof'ormation Summary). The applicable F.P A listed waste codes, 
FOOl and F002, have been assigned to the waste stream based on AK as co.ofumed by sampling 
ap.d analysis. 

Acetone, benzene, butanol, ethyl benzene, ethyl ether, methanol. toluene, and xylene 
were used as solvents in laboratoxy operations. The aqueous waste transferred to Buildm.s 774 
second-stage treatment may have contained small quantities· of these spent solvents. Hcadspace 
gas samples did not .have detectiom of these compouods with UCL,os in cithe: the headspace gas 
samples or the solid samples greater thm the PRQL Both methanol and :ityime were detected in 
one or more of the solid samples. 

Originally the generator (RI) assigocd the F003 code fhr the non.-halogeoated, non-toxic 
F003 constituents (acetone, methanol, and xylene). These compol.ll1ds are listed for their 
ignitability. The source wastes containing the F003 constituents w~e not med with any other 
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listed (F00I, 1~002, F004, or FOOS) constituents or wastes at the point of generation in the 
laborat:ory. The F003 waste streams also were discarded into the Process Waste Transfer System 
(PWTS) as uon-hazardoU5 wastewaters, i.e., diluted with water and flushed at the point of 
generation. Therefore, it was deteonined that the F003 waste was rendered non-ignitable prior to 
subsequent di.'lcharge and aggregation within the liquid waste stream destined for sludge 
generation and qualified for the exemption within 40 CFR 261.3(a)(2)(iii) at that point and the 
F003 code wa-; not assigned to the waste. However, the 2,639 drums with analytical results from 
3100 m3 Project do indicate that some drums have headspace gas results with detections ofF003 
constituents. Acetone was the most common of the F003 constituents with 2,271 drwns with 
levels above the detection level. However the mean concentration was 4.24 ppmv and the U~o 
was 5.00, which is well below the PRQL of 100. After evaluation of the data and the AK. for the 
waste stream and the con1amers, it was determined that detecticms of the F003 constituents in 
containers do riot indic.ate a different waste population. The data confirms the presence of the 
F003 listed co11stituents predicted by AK. The concentrations detected do not render the waste 
ignitable, however the F003 HWN will be applied to the waste as a conservative measure and to 
comply with the W AP requirement that if an F-lieted waste constituent is detected, the 
appropriate HWN shall be applied. 

The presence of the P005 solvent benzene was confirmed by detects in head&pace gas 
sampling. Toluene was also routinely detected in historical data for the 3100 m3 Project. 
Assignment of the FOOS code is appropriate for this waste stream: EPA code assignments 
applicable to each analyte are included in Table lA of the Characterization Jnionnation 
Summary. 

Spent stripping, cleaning, and plating solutions from electroplating operations in which 
cyanides wae used were treated in Building TT4 up until 1982. The solidified aqueous wastes 
from this building were derived from the treatment of the hazardous electroplating wastes and are 
assigned EPA hazardous waste codes F006, F007, and F009. Wastes generated after 1982 
continue to carry the F006, FOO?, and F009 codes·bccause the Bw.lding n41reatmcnt process 
was a RCRA permitted syatern that never went through closure. 

Based on the above discussion First/Second Stage Sludge will be assigned FOO 1, F002, 
F003, F005, FOOt5, F007, and F009. 

P and U Listed Codes: 

The materials in this waste stream do not tneet the definition for any P- or U-listed codes. 
P- and U-listed .EPA codes oiuy apply to discarded commercial chemical products,. and residues 
of com.mercial cbem.ical or off-specification products. The waste is not and does not contain any 
commercial product, or manufactming chemical intCl'Illediate listed under paragraphs ( e) or (f) of 
40 CFR 261.33 that when they were disc8%ded were med with waste oil or used oil or other 
material that was applied to the land, or used as a fuel, in lieu oft.heir origwal intended use as 
described in detail in 40 CFR 261.33. Sludge waste containers may contain small amounts of 
mermuy in inlemal contamers. However, the related P- and U-listed codes ue not applicable 
based on the rationale presented in the following paragraphs. 

Acceptable knowledge and solid sampling and analysis data indicate the potential 
presence of trace amounts of beryllium (less than. I% by weight) in containers of First/Second 
Stage Sludge generated from both beryllium casting and machining, Containers of sludge 
contan'linated with berylliWll from Buildmg 774 may have been generated from casting 
operations and will be .restricted from shipment to WIPP 8$ described in the WAC. Sludge waste 
generated from ma.chining operations, other RF buildings (i.e., 771, & 374), or generated after 
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1974, the date foundry operations at RF ceased, may contain trace quantities ofbezylliwn, but are 
not restricted from disposal at the WIPP facility. 

Waste in containers generated from non-restricted operations ( or buildings) or after 1974, 
ako may be contaminated with trace quantities of beryllium Qess than one percent (1 %) of the 
waste by weight). This beryllium contaminatiOll is an integral part of the sludge and is not in 
powder form. It is not a commercial chemical product, an off-specification species, a container 
residue, or a spill residue thereof. Therefore, the P-listed waste code (P015) for bexyllium as 
defined in 40 CFR 261.33 was not assigned to the waste. 

Acceptable knowledge indicates the presence of residual amounts of contaminated 
meremy in pint bottles in Second-Stage sludge c.ontainers generated prior to 1973. The mercury 
is described as "contarainated," which denotes that it was used and discarded as waste. 
According to the Backlog Waste Reassessment Baseline Book, the liquid chemical wasres were 
compatible wastes, not coinmercially pure grade chemicals.' Therefore, the U listed code for 
mercury does not apply. 

The U--listed code (Ul .34) for hydrofluoric acid is not applicable to this waste stream. 
Hydrofluoric acid may have been used during recove:cy operations in Bllilding 771, but was not 
disposed of as unused product within the waste stream. As established previously, this waste 
does not exln"bit the characteristic for con-osivity. 

The U-listed code (U079) for trans-1,2-diebloroethylene also is not applicable to this 
waste stream. It is not an expected constituent of this waste and the waste does not meet the 
definition of a lJ-listed waste per 40 CFR 261.33. Although ttans-1,2-dichloroetbylene is 
currently a W AP target analyte, it was not included as such in the solids sampling analytical 
results used to cbaracterize this waste. As stated earlier, the solids samples were collected and 
analyzed under a W AP compliant program. but prior to the time that trans-1,2-dichloroetbylene 
was added to the target analyte list. It was oot detected (as a TIC) in any of the solid samples 
analy.&ed under t.he 3,100 m3 Project WlPP compliant program and bas not been detected as a TIC 
in any of the RF wastes headspace gas samples in 25% or more of samples, including 
FU'St/Second Stage Sludge. 

In addition to the pipeline-transferred waste, wastes in containers that were compatible 
with the first and second stage treatalent processes were treated in Building 774. Some of the 
wastes in c.ontainers exhibited bazaroous characteristics. However, the BP A codes applicable to 
these wastes did not include additional codes that were different from those cited for pipdine­
transfened wastes. Therefore, no additional listed waste codes apply. 

No discaroed chemical products, off-specification compounds chemical residues, spill 
residues or hazardous waste from specific sources ( 40 CFR 26132) were included in this waste 
stream. Therefore no K, U, or P listings have been applied to the F"ust/Sec<Jlld Stage Sludge 
waste stream. 

TSCA Regulated Coutatoinants 

Acceptable knowledge indicates that the First/SecQnd Stage Sludge Waste does not 
contain polychlorinated biphcmyls (PCBs) as regulated by the Toxic Substances Control Act 
(TSCA), 15 U.S.C. 2601 et seq. 

1.7 Radionuc/ides . 

The recommended default mass fractio.o. values of the plutonium isotopes to be used as 
the AK based values and confirmed by .BNFL during non-destructive assay (NDA) are listed in 
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BNFL-5232~RPT-TRUW~7,Deterrnination o/R.adioisotopic Content in TRUWaste Based on 
Acceptable K'nowledge. 11 

Mass fraction values for 241Am, 233U, 235u, and 238u previously detemlined for Roclcy 
Flats at the Idaho National Engineering and EllViromncntal Laboratory {INEEL) we:re based on 
individual gamma spectrometric measureDle.otS. The l34t] activities were calculated based on 
ratios with depleted uranium isotopes. lbe criteria used for selection and the formulas for 
detenninmg the 2:UU DlBSS are presented in BNFL-5232-RPT-TRUW--07.12 

137 Cs was detected in Rocky Flats waste during AMWTP NDA con1mnatory testing. is 
137Cs and 90Sr were mown to have been used at Rocky Flats in small quantities during research 
and analytical activities, but wex-e not expected to be present in detectable amounts or at levels 
that would require reporting. The presence of'°Sr is predicated on the presence of 137Cs, lll:ld its 
activity and mass are det:ennined using a default ratio scaling factor based on 137Cs. l 2 

Radionuclides such as 1°"ClD, 232To, and 236u may be found in Rocky Flats wastes. u 
241.Am, ~. and 237Np arc expected in most of the Rocky Flats TRU waste containers due to 
radioactive decay and ingrowth. 243 Am and 245Cm, other isotopes resulting from radioactive 
decay, have also been detected during AMWTP NDA. 2°' 21 441k. may be detected when otbtt 
radionuclides in a container are significantly lower in concentration. In SOllle cases '°K. ha, been 
detected in higher co1'ceotrations than .2J'Pu and contributes to 95% of the radionuclide hazard. Hi 

2. SHIPPING CONSIDERATIONS 

2.1 Waste Packaging- RF IDC 001 

2.1.1 Inner Packaging- RF IDC 001 

IDC 001 is a monolithic sludge placed directly into drum bags. There is no inner 
packaging. 

2.1.2 Absorbent- RF IDC 001 

The following absorbents were used at the time of waste packaging. 

1969 - 1970: 3 to 5 pounds of Portland cement at bottom of dru.m26 

3 to S pounds of Portland cement in the bottom of dtwn ba.g26 

3 to 5 pounds of Portland cement on top of sludge in inner poly bag26 
~5 pounds of Portland cement on top of outer ~ly bag26 

Portland cement layered throughout the drum? 

1971 - 1986: 3 to S pounds of Portla!ld ce:anent at bottom of drum (1971-72) 
Portland cement placed in bottom of rigid liner (1972-86) 
3 to 5 pounds of Portland cement in the bottom of drum bag 
~30 pound of Portland CCDlCDt in the bottom of the poly vinyl chloride 

(PVC) 0-ring bag 
3 to S pounds of Portland cement on top of sludge in O-ritl..g bag (l.983-86) 
~5 pounds of Portland cement on top of O-rin2 bag 

1971 -1982: I to 2 quarts ofOil-Dri• on top ofouter, sealed polyethylene bag 

15 
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1982 -- 1986: Vermiculite used to fill space between the sealed polyethylene bag and 
lmer 

2002: Aquaset• or venniculite in varying amounts was added to drums of waste 
during the 3, l 00 m3 Project reeoveey operations. These drums Cl!ll have 
package dates over the entire generation process time frame. 

2002 o,n: AMWTP will add sufficient quantities of absorbent to absorb any 
remaining residual liquid. Addition of absorbent does not impact the 
'WMC or HWN designation of the waste. 

2.1.3 Drurn Packaging• RF IDC 001 

Note: Lead sheeting is not expected to have been in place ro keep the drums at CH 
radiation levels. However. lead sheeting may inteifere with AMWTP's ability to 
characterize or certify waste using either RTR or assay. Drums with lead sheetin,: 
will not be shipped to WIPP unless chanzcterization and certification can be 
adequately performed. 

1971 -1972: Two polyethylene drum bags26 

Bag closure method "twisted and taped" 26 

1971-1972: Polyethylene drum bag and PVC O-ringbag 
Lead sheeting may have been used to line inside of dram 
Bag closure method "twisted and taped" 

1972- 1986: 90-mil rigid polyethylene liner 
Polyethylene drum bag and l1VC O-rin.g bag. or a single :rmmd bottom 

polyethylene liner placed between the rigid liner and 0-ring bag 
lead tape may have been used. to wrap the outside of the rigid liner 
Bag closure method "twisted and taped" 

1971 -1986: Drum stub bags may be identified in containers that were visually 
examined or cored at WM'.F-63423 

2002 on: 

"Filtered bag" method used for bag closure in drums visually examined. 
at Argonne-West as part of the 3,100 m3 Project17 

DnlIDS having breached liners, container integrity issues, or as needed for 
optimization. will be ovcrpacked into ten-drum ovezpack (TOOP) 
configurations. 

Varying combinations of drum bags, poly bags, and 0-ring bags were identified during 
!NEEL cbaracteri?Mion activities, includiog drums with O layers of conta.iument.22 Any 
combination of plastic bagging, provided that two layers of containment are not exceeded, does 
not impact a.ccq,tability of the drum. In addition, some drums packaged 1972 and later may not 
include a rigid liner.19 The configurations are atypical, but do not impact WMC assignment or 
HWN assignment. 
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2.2 Waste• Packaging - RF JDC 002 

2.2.1 Inner' Packaging - RF IDC 002 
IDC 002 is a monolithic sludge placed directly into drums bags. There is no inner 

packaging. 

2.2.2 Absorbent - RF JDC 002 
The following absorbents were used at the time of waste packaging. 

1969 -- 1970: 3 to 5 pounds of Portland ce:n:,.ent at bottom of drum26 

3 to 5 pollilds of Portland cement in the bottom of drum bag26 
3 to 5 pounds of Portland cement on top of sludge in inner poly bag2' 
-5 pounds of Portland cement on top of outer ~ly bag26 
Portland cement layered throughout the~ 

1971--1985: 3 to S pounds of Portland cement at bottom of dnun(l970-72) 
Portland cemrot placed in bottom of rigid liner (1972-85) 
3 to 5 pounds of Portland cement in the bottom of drum bag 
3 to 5 pollllds of Portland cement at the bottom of the plastic bag 
~30 pound of Portland cement layered throughout the drum 
3 to 5 pounds of Portland. cement on top of the last layer of sludge 
~5 pounds of Portland cement on top oftbe plastic bag 

1971 - 1982: 1 to 2 quarts ofOil-Dri9 on top of outer, sealed polyethylene bag 

1982 -1985: Vermiculite used to fill space between the sealed polyethylene bag and 
liner 

2002: Aquaset* or vermiculite in varying aino\lllts was added to drums of waste 
during the 3,100 m3 Project recovery operations. These drums can have 
package dates over the entire ge.neration process time frame. 

2002 on: AMWTP will add sufficient quantities of absorbent to absorb any 
remahling residual liquid. Addition of absorbent does not impact the 
WMC or HWN designation of the waste or the package date. 

2.2.3 Drum Packaging - RF roe 002 
Note: Lead sheeting is not expected to have been in ploce to keep the druma at CH 

radiation levels. However, lead sheeting may interfere with AMWTP 's ability to 
characterize or certify waste using either R'I'R. or assay. Drums with lead 
sheeting will not be shipped to WIPP unless characterization and certification 
canbeadequatezyperformed 

1971-1972: Two polyethylene drum bags2' 
Bag closure method "twisted Slld taped" 26 

1971 -1972: Polyethylene dnun bag and PVC 0-ring bag 
Lead sheeting may have been used to line inside of drwn 
Bag closure method "twisted and taped., 

1972-1985: 90-mil rigid polyethylene liners 

17 
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Polyethylene drum bag and PVC O-ring bag, or single round bottom 
polyethylene liner withm the rigid liner 

Lead tape may have been used to wrap the outside of the rigid liner 
Bag closure method "twisted and taped" 

1971 - 1986: Drum stub bags may be identified in containers that were visually 
examined or cored at WMF-63423 

2002 on; 

"Filtered bag" method used for bag closure in drums visually examined 
at Argonne-West as part of the 3,100 m3 Project:17 

Drums having breached liners, container integrity issues, or as needed for 
optimization, will be overpacked into 100P configurations. 

Varying cmnbinations of drum bags, poly bags, and O-ring bags were identified during 
lNEEL characterization activities, including dnJms with 0 layers of containment. Any 
combination of plastic bagging, provided that two layers of containment are not exceeded, does 
not bnpact acceptability of the drwn. The configurations are atypical, but do not impact WMC 
assignment or HWN assigmnent. 

2.3 Waste Packaging - RF /DC BOO 

2.3.1 Inner Packaging- RF IDC 800 

JDC 800 is a monolithic sludge placed directly into drums bags. There is no inner 
packaging . 

.?.3.2 Absorbent- RF IDC 800 
The following absorbents were used at the time of waste packaging. 

1985 ·- 1989: V enniculite used to fill space between the sealed polyethylene bag and 
liner 

2002: 

2002on; 

Aquaset9 or vermiculite in varying amounts was added to drums of 
waste during the 3,100 m3 Project recovery opcutions. These drums 
can ba've package dates over the entire generation process time .frame . 

.AMWTP will add sufficient quantities of absorbent to absorb any 
reaiaining residual liquici Addition of absorbent does not impact the 
WMC or HWN designation of the waste or the package date. 

2.3.3 Drum Packaging- RF IDC 800 

1985 - 1989: 90-mil rigid polyethylene liners 
Polyethylene drum bag and PVC O-ring bag 
Lead tape may have been used to wrap the outside of the rigid liner 
Bag closure method "twisted and taped" 

1985 - 1989: Dnnn stub bags may be identified in containers tbat were vi5Ually 
examined or cored at WMF-63423

• 
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«Filtered bag" method used for bag closure in drums visually examined 
at Argonne-West as part of the 3,100 m> Project17 

Drums having breached liners, container inteirity issues, or as needed for 
optimization, will be overpacked into TOOP configurations. 

Varying combinations of drum. bags, poly bags, and O-ring bags were identified during 
INEEL characterization activities, including drums with 0 layers of containment. Any 
combination of plastic bagging, provided that two layers of containment are not exceeded, does 
not impact acceptability of the drum. The configurations ate atypical, but do not impact 'WMC 
assignmem or HWN assipment. 

2.4 Flammability Consideration 

Cyclohexane, 1,2,4-trimethlbenzenc and 1,3,5-trimethylbemene are required analytes for 
deten:rtining the total flammable volatile orpnic compounds for transportation. These three 
compounds are not target !!Dalytes for the Waste Analysis Plan and are not included on the target 
list for AMWTPs CUJrent system. For First/Second Stage Sludge, acceptable knowledge 
information for these analytes will be used for the flammability evaluation. The following values 
are the AK recommended concentrations and are the maximum reported concentrations out of 
over 2,620 samples: 

1,2,4-Trimethylbenzene 6.50 ppmv 

1,3,5-Trimethylbenze.ne 6.00 pprnv 

Cyclohcxane 18ppmv 

3. PROCESS FLOW DIAGRAMS 

This section contains process flow diagrams available for the First/Second Stage Sludge waste 
stream. 
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Figure 3-1. Building 774 Aqueous Waste Treatment Process. 
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