
452 Burbank Street 
Broomfield, CO 80020 
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April 28, 1993 

Mr. Thomas D. Beckman 
Contract Technical Representative 
Solar Ponds Remediation Program 
EG&G Rocky Flats, Inc. 

P. 0. Box 464 
Build-i~o.8-o----- - . - ~  

(303) 466-3573 

Golden, Colorado 80402-0464 

Subject: ROCKY FLATS PLANT SOLAR EVAPORATION PONDS STABILIZATION PROJECT 
[WBS 235 TREATABILITY STUDIES - HALLIBURTON NUS ROCKY FLATS] 
ADDITIONAL WORK FOR 207A/B & 207C/CLARIFIER TREATABILITY STUDIES 
RF-HED-93-0271 [RESPONSE REQUESTED] 

Dear Mr; Beckman: 

Your letter 93-RF-3874 dated April 1, 1993 directed immediate testing of two 
(2) samples each of A/B Pond and C PondlClarifier Treatability Study 
cylinders. 

The test results are attached with all specimens showing good strength and 
stability. This report will be incorporated in the next formal revision to 
the respective Treatability Studies. 

A l s o  included for your review is our proposed addendum to the Treatability 
Study Work Plans which will govern follow on testing of specimens from the 
Treatability Studies. 

Loading of these samples into a drum will commence May 3, 1993 and thus prompt 
approval of the addendum is requested. 

Please contact me if you have any questions or comments. 

Sincerely, 

HALLIBURTON NUS CORPORATION 

D p y Project Manager ‘V 
JAS/jg 

Enclosures: (ROCKY FLATS SOLAR POND PROJECT, RESULTS OF ADDITIONAL WORK FOR 
THE 207A/B AND 207C/CLARIFIER TREATABILITY STUDIES, REVISION 1 
and ADDENDUM TO THE POND SLUDGE AND CLARIFIER SLUDGE 
TREATABILITY STUDY WORK PLAN DELIVERABLE (COMBINED) 231A, 231B, 
231C, 231E; REVISION 1, DECEMBER, 1992) 

cc: T. Bittner 
S .  Keith 
T. Snare 

A:VTRUECI;MAN47 
HF-llED934E71 

A Halliburton Company 

~ _ _ _  . ___. 



649 Halliburton NUS \!!r C O R P O R A T T O N  INTEKNAL COKRESPONDENCE 

C-49-01-3-286 

TO: TED BITTNER DATE t APRIL 2 6 ,  1993 

FROM : TOH 8rrAaEZJ COPIEB! RICH NINESTEEL 
JOHN BCHMIDT 

- -- B UB~C~r..OCRY--F-LATS-SOLAR~~ND--PROJECT ~ O ~ - - Z ; A x - - -  
REBULTB OF ADDITIONAL WORK FOR THE FILE 2x68 
207A/B AND 207C/CLARIBIER TREATABILITY 
lsTUDIE8, REVIBION 1 

Two specimens from t h e  207A/B and two specimens from the 
207C/Clarifler formulations were chosen for testing. The specimens 
were analyzed f o r  UCS, TCLP metals, P a i n t  F i l t e r  Liquids Test 
(PFLT) , and the Standard Test Method for Determining Whether a 
Material is a Liquid or a Solid T e s t  (DOT Teat). It is not 
p o s s i b l e  to perform all four teats on the same specimen as both the 
UCS and the DOT test are destructive, thus the volumes required f o r  
the analysie exceeds the sample size. Therefore, the UCS and TCLP 
m e t a l s  testing were done on the selected specimen and the PFLT and 
DOT test were performed on a specimen from a similar batch within 
the processing range. All ana lyses  were performed at a DQO Level 
111, with no data validation. The results will a l so  be included in 
later revisions of their respective Treatability Study Reports. 

Table 1-1 explains t h e  testing completed for each specimen. 
Specimens mixed from the Pond 207C/Clarif ier (combined) material 
and sludges from the Ponds 207A/B north ,  center, and south 
(combined) were analyzed. 

The results f o r  t h e  TCLP metals analyses and t h e  UCS results are 
shown in Table 1-2. All r e s u l t s  for the TCLP metals analyses are 
within t h e  Toxicity Standards and t h e  Land Disposal Restriction 
Standards, this indicates that these batches are suitable for land 
disposal. The UCS t e s t i n g  was conducted on a different instrument 
than  that utilized in the treatability s t u d y .  T h i s  instrument is 
capable of exerting a greater force,  thus enabling the specimen to 
exceed previously recorded greater than values .  The UCS values for 
the specimens tested ranged f r o m  729 psig to 1167 psig, which 
in'dicates good strength and stability. However, one specimen from 
the 207C/Clarifier processing range (W/P ratio 0.46 and C / F / L  ratio 
1/2/0.067) was discovered broken when the Fold was removed. It is 
possible t h a t  t h e  specimen wag dropped at one point in storage, 
other than t h i s ,  no explanation is available for this anomaly. The 
o t h e r  specimens t e s t e d  from this procoesing range w e r e  successful 
in all tests. 

_ _ _  - 

. . . . . . . 



c-4 9-4-3-286 
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The results from the Paint Filter Liquids T e s t  and the DOT test are 
presented in Table 1-3. The results indicate that no free liquids 
w e r e  present  and that the material is a solid in accordance with 
DOT standards. Therefore, a l l  DOT criteria are met fo r  these 
batches.  

. . . . . .  . . . . . . . . . . . . .  .-. . . . . . . . . .  . . .  ..... ..... 

. ... . .__ .................... 
~~ 



Re per: 

TCLP Extiaction - S W  1311 
Acid Digeation - SW 3050 
Hetale Analysis by ICP - SW 6010: As, Ba, Cd, Cr, Pb, Ni, Se, Ag 

UCS - D4219-83 by CVAA - SW 7470: Rg 

As per: 

P a i n t  Filter Liquids Test - SH 9095 
Standard Test Method for Determinhg Whether a Material is  a Liquid or a Solid 

Specimen was discovered broken ineide of mold when opened. UCS test ing not do 
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TllBLB 1-2 

TCLP AXALISIS (rg/L) ARD UCS T B s r S  

TC Standard 

LDR Standard 
Specimen was 

- Standards for metal analytes regulated by 40 CPR 261.24 for the 
characteristic of toxicity. - Standard8 for metal anaAytes regulated by 40 CFR 268 for P006, I 
discovered broken inside of mold when opened. UCS testing not dor 
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Halliburton NUS 
\IFF C O R P O R A T I O N  INTERNAL CORRESPONDENCE 

C-49-04-3-005 

TO: JOHN SCHMIDT DATEt APRIL 2 9 ,  1 9 9 3  

FROM: TOM BNARE-~ COPIEBt TED BITTNEP 
RICH NINEBTEEL 

- L U B  JET4 --ADDENDUM""--TME-POND -BLUDOE-ANtr----- - PAUL-FRANK------ 
CLARXIXER SLUDGE TREATABfLT9Y STUDY FILE: 2K68 
WORK PLAN DELIVEUBLE (COMBINED) 
2 3 1 A I  231Bt 231C1 231E 
REVXSION 1, DECEMBER, 1992 

.. 

The following is an addendum to the combined pond sludge and 
clarifier sludge Treatability Study Work Plans. This additional 
testing plan shall be included as Appendix J, 

The remaining specimens from batches within the operating envelope 
shown to produce a certifiable product in the treatability studies 
will be packaged and shipped to the RFP. The packaging will be 
conducive to on-site storage on the pads. These specimens will be 
stored on the pads, in similar climatic conditions expected for the 
storage of pond sludge halfcrates, to provide an indication of the 
long-term stability and integrity of the solidified waste forms. 
The specimens will be periodically sampled and returned to the NUS 
Pittsburgh Laboratory for testing. The analysis will include UCS, 
TCLP metals, Paint Filter Liquids Test (PFLT), Standard Method €or 
Determining whether a Material is a Liquid or a Solid Test (DOT 
test), and NTS criteria testing. The testing and methodologies to 
be used are shown in Table 1-1. The organic analyses listed are as 
per 40 CFR 268 Appendix I11 excluding the Dioxins and Furans. 

It is not possible to perform all tests on the same specimen as 
both the UCS and the DOT test are destructive, thus the volumes 
required for analysis exceeds the sample size. Therefore, the UCS 
and TCLP metals analysis w i l l  be done on the selected specimen and 
t h e  DOT tests will be performed on a specimen from a similar batch 
within the  processing range. A total of three specimens are 
required for the analyses. The analyses will be performed at a DQO 
Level 111, which requires no data validation. The findings will be 
issued in a memo following examination of the results. 

The analyses will be performed on three selected specimens f o r  each 
processing t r a i n ,  for example: three specimens mixed from the 
207A/B north, center, and south (combined) sludges and two 
specimens from the 207C and 207C/Clarifier (combined) material. 
All specimens designated for sampling and analysis are packaged in 
the same drum. Shown i n  Table 1-2 are t h e  drum contents and 
sampling plan for the specimens. 
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Mercury 

Nickel 

Seleni un 

Sf  lver 

.-. SW 7470 

.-. SW 3050/6010 

SW 3050/6010 

SI4 3050/6010 .-. 
Sulfide Reectivlty 

Amenable Cyenide 

I A m c r l c t u n  - 241 U.S. D O E / E H - O m ,  I August 1987 

W 9030 . -- 
_ -_  EPA 335.1 

Uraniun - 238 

iqnitnb! l l ty  w 1010 

Uncmffned Comprcsaive Strength <Ut$) 0421 9-03 

Standard test methad tor Detormlnine Yhether D6359-90 
a Meterfsl Is a tlqufd or a Satid 

Palnt Ff t ter  LIquide Toet sw 9095 

- - -  
I-- 

... 
- - -  

PLutoniun - 239/260 At-MN-2 0972(6’ 
(Oraft)  Oak Ridge 
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C1) i tas  

Rr4modlchloromethane 
B romamcthsne 
cerbon ret rach l or I de 
Chlorobenzene 
2 -Ch L oro- 1,s - buted I me 
Chlorodibromunethane 
Chloroothane 

3 r W  Lrrroclhyl-vlnyl-alhar 

c3) praanochlortne Pesr tcldes 

chloroform 
Chloranethene 

. 3- Ch 1 oropropene 
1,2-Dibrano-S-chLoropropne 
1,Z-DIbPomoeth~ne 
D i bromnrethane 
Trans-l,4-D~chloro-2-but~n~ 
DichLorodIfLuarambthane 
1,l-Dfchtoroethene 
1,Z-Dlchloroethene 
1, l -b lchloraethyl~ns 
Cie/Trens-l,2-D~chloroethan~ 
1,Z-Dlchloropropane 
1 Pane- 1,5-D i ch loropropsne 
c i  8 -  1 3 0 1  eh loropropsne 

Methylene chlor ide 
1,1,1,2-Tetrechloroethane 
1,1.2,2-Tetrschloroethrnb 
Tetrechloroethene 
T rlbranamthana 
l,l,l-Trfchtoroethane 
1,1,2-Trichloroethene 
Trichloroethene 
l r ichloramanofluorsthane 
1,2 ,3- t r l ch lo roprope 
V i n y l  chlor ide 

1 d - t h  m e  

8io(2-chloroethoxy)ethene Aldrin 
8i~(P-chtoroethyl)cther alpha-BHC 
Bls(2-chloroIsopro~L)ethor bela-BHC 
p-Chtorosnillns del te-BHC 
ChIorabaniI l s ta  O O ~ M - B H C  
p-Chloro-m-cresol Ch Lordane 
2 -Ch lo r~ph tha lene  DDD 

3-ChlOroprODiOnItrIk DOT 
9 . f h  1 o r o p h e n o L  -DDP--- 

(4' Phenoxvqcetlc Acid HerbfclClfa 

2 , 4 - D  1 ch lorophenoxyetet I e acid 
S l l v e x  
2,4,5-T 

. -  . ._ 

m-DI ch1o;obbnrene 
o-D(ohlorobenzene 
p-Dlchlorolenrtne 
3.3' -Di ch lo rokn r  ldlne 
2,d-Dich~orophenol 
2.6-Dichtorophenot 
Hcxachloroknzene 
nexschloroburadfne 
HaxachIorocyctopsntediens 
HeK&Wh loroethsne 

Hexachloroprophehe 
Herechioropropem 
1,1~-Msthylansbls(2-chloro~nIlIne) 
Pentechtorobenzene 
Pentechloroethane 
Pentachloronltrobenzene 
Pentech Lorophtno 1 
Pronatnlde 
1 ,2,4,5-Tetrachlorobenzene 
2,3,4,6-Totrachlor~anol 
1,~,4-Tr~ch~orobcnrana 
2,6,5-Trfthlor0phenol 
2.4.6-1 r I ch loropheno 1 
fri~(2,3-dtbrocnopro~l)phosphste 

D i  a ld r  In 
Endosulfan I 
endoeulfsn S I  
E n d r i n  
Endrin aldehyde 
Heptachlor 
Hcptschlor epoxide . 
lnodr$n 
Kspona 
Methoxyclor 

Toxaphene 

(5' PcJ& 
- . __ 

~ Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

c6) Oak Ridge Netlonel Leboretory An111yt(Cel Chmfstry Ofvleton, Method No. AC-W-2-0972 (Draft).  

(7) U.S. Department of Energy Survey Manuel ~oti/E~-0053, August 1987 Appendix 0 ,   tam^ Spectroscopy P.0, 518. 



DesriDtim 

207 WE (Series) Sledges 
3 MX Solids 

Lon Uater 

tO7CKlerif iec Materiel 
( C a r b i d )  

207 k/8 (Series) Slujges 
a 1oX %\ids 

1Am.E 1-2 
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Descriptim 

2’0R Water and w r p l a s t i c i t e r  II 

Date M i d  

4f9m 

4/3m 

6/3/92 . 

5/13/92 ’ 

Batch k. 

Batch l r B  

Batch ZTB 

Batch 4TB 

Eat& 5TB 

B e t d l  u 
Batch U 

Batch 1Tb 

Batch ZTD 

Batch dfD 

aatch 5lD 

Batch 1C 

B a t c h  3C 

Batch 1D 

Batch 2D 

Batch b0 

Batch 50 

Batch ZB 

Batch 38 

Batch 2 

Batch 3 

Batch 6 

Batch 5 

t-wr 
1 oflinder P las t i c  Wolds 

1 c y l i m k r  P las t i c  Wolds  

1 cylinder P l a s t i c  molds 

1 cylirder Ptas t i c  Hocolds 

1 cytinder Ptast ic  Molds 

1 cylinder P las t i c  Molds 

1 cyl inder PCastic Molds 

1 cylinder Plas t i c  Molds 

1 cyl inder  . P las t i c  Molds 

? cylinder P las t i c  Not& 

1 c y l i m k r  P las t i c  Molds 

1 cyl inder P las t i c  ,MldE 

P l a s t i c  Wdr 1 cyl inder 

I cylinder P l a s t i c  Not& 

1 cylirrder Ptas t i c  Wolds 

1 cylinder Plas t i c  Ml& 

5 cy l inders P las t i c  Molds 

5 cy l inders P las t i c  Molds I 

1 cyl inder P las t i c  Molds 

1 cy l inder  P las t i c  Molds 

1 cy l inder  P las t i c  Molds 

1 cy l inder  P las t i c  Motds 

Saplitq Oate 

i 

xi1 1997 

xi\ 1997 

xi1 1wT 

iril 1 w I  

lril tW7 

pril 1998 

p r i l  1Pig 

ail 1998 

Fit 1W9 

ail l9W 

pi\ 19W 

5 

pril  1999 - 3 P l a s t i c  
aLds 

S 

pril zw30 

pri l ZtMO 

pril Moo 

S 



I Oescriptim E Uate lid oat& lo. 
I I I 

707C Uater 6/6/92 Batch 1 1 cylinder Plast ic  Molds 

Batch 5 1 cytirder Plast ic  Holds 

207C Water and Srperplssticizer 5/ 13/92 Batch U 5 cylinders Plast ic  Roolds 

Batch3 5 cytinders Plast ic  MOMS 
I 

Control Cylinder - Ilo Vmte w192 Controt 1 cylinder P l a s t i c  Bag I I 
I I I 

WS: No sanpling xhebled.  

Witg Date 

p r i l  2MO 

pril Z'JOO 

S 

pril 23UO - 3 Plast ic  
0 t h  

s 

C 
c 


