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(303) 466-3573

April 28, 1993

Mr. Thomas D. Beckman

Contract Technical Representative
Solar Ponds Remediation Program
EG&G Rocky Flats, Inc.

"Building 080
‘"P. O. Box 464
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 Pond/Clarifier 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.

Also 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

JAs/jg

Enclosurés: (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
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TO: TED BITTNER DATE! APRIL 26§, 1983
FROM: TOM 9NARE<7ZS. COPIES: RICH NINESTEEL
JOHN BCHMIDT
- SBUBJECT: ROCKY._FLATB8 80LAR-POKD-PROJECT — JOHN--ZAK
REBULTS OF ADDITIONAL WORK FOR THE FILE 2Ké&68

207A/B AND 207C/CLARIFIER TREATABILITY
STUDIEB, REVIBION 1

Two specimens from the 207A/B and two specimens from the
207C/Clarifier formulations were chosen for testing. The specimens
‘were analyzed for UCS, TCLP metals, Paint Filter Liquids Test
(PFLT), and the Standard Test Method for Determining Whether a -
Material is a Liguid or a Solid 7Test (DOT Test). It is not
possible to perform all four tests on the same specimen as both the
UCS and the DOT test are destructive, thus the volumes regquired for
! the analysis exceeds the sample size, Therefore, the UCS and TCLP
‘ metals 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 analyses were performed at a DQO Level
III, with no data validation. The results will also be included in
‘ later revisions of their respective Treatability Study Reports.

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

The results for the TCLP metals analyses and the UcCs results are
shown in Table 1-2. All results for the TCLP metals analyses are
within the Toxicity Standards and the Land Disposal Restriction
Standards, this indicates that these batches are suitable for land
disposal. The UCS testing was conducted on a different instrument
than that utilized in the treatability study. This instrument is
capable of exerting a greater force, thus enabling the specimen to
exceed prevzously recorded greater than values. The UCS values for
the specimens tested ranged from 729 psig to 1167 psig, which
indicates 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 mold was removed. It is
possible that the specimen was dropped at one point in storage,
other than this, no explanation is available for this anomaly. The
other specimens tested from this processing range were successful
in all tests.
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The results from the Paint Filter Liquids Test and the DOT test are
presented in Table 1-3. The results indicate that no free liquids
were present and that the material is a solid in accordance with
DOT standards. Therefore, all DOT criteria are met for these
batches.




TABLE 1-1

SUMMARY OF BATCHES TESTED

o ————

Batch No. Pond Date Mixed Date w/P Cement /Flyash/ | TCLP Analyxa'f) PFLT and
_ _ ; ~_:__naly:ed _Exj;_tw Lime Ratio + UCS Tests DOT Test

1 BC 207¢/Clarifier 4/6/92 4/2/93 0.34 1/2/0.066 X

2 BC 207¢/Clarifier 4/6/92 4/5/93 0.38 1/2/0.078 X

4 BC 207C/Clarifier 4/6/92 4/5/93 0.46 1/2/0.067 x3

5 BC 207C/Clarifier 4/6/92 4/2/93 0.50 1/2/0.077 X

1 TC 207 A/B (Series) 4/9/92 4/2/93 0.34 1/2/0.060
2 TC 207 A/B (Series) 479792 4/5/93 0.38 1/2/0.063 X
4 TC 207 A/B (Series) §/9/92 4/5/93 0.46 1/2/0.067 X

5 TC 207 A/B.(Series) 4/9/92 4/2/93 0.50 1/2/0.070 x

M As per:

TCLP Extraction - SW 1311

Acid Digestion - SW 3050

Metals Analysis by ICP - SW 6C10: as, Ba, Cd, Cr, Pb, Ni, Se, Ag

ucs ~ D4219-83

)

Rs per:

by CVAA - SW 7470:

4

Paint Pilter Liquids Test - SW 9095
Standard Test Method for Determining Whether a Material is a Liquid or a Solid {(DOT Test) - D3359-90

3

Hg

Specimen was discovered broken inside of mold when opened. UCS testing not done.




TABLE 1-2

" TCLP ANALYSIS (mg/L) AND UCS TRSTS

— =m=
Batch 28BC | 3 BC 2 IC 4 TC Toxicity LDR
Date Mixed a/6/92 | af6j92 4/9/92 a/9/92 Charactedistic Standard(®
_ N Standard‘?

Arsenic <0.1 0.1 <0.1 <0.1 5.0 S
’_Barium 0.36 0.34 0.85 0.62 1100.0 NS

Cadmium <0.005 <0.005 <0.005 <0.005 1.0 0.066

Chromiumn 0.27 0.23 0.16 0.08 5.0 5.2

Lead <0.05 <0.05 <0.05 <0.05 5.0 0.51

Mercury <0.0002 <0.0002 <0.0002 <0.0002 0.2 NS
I Nickel <0.02 <0.02 0.02 0.03 NS 0.32
I Selenium <0.1 <0.1 <0.1 <0.1 1.0 NS

Silver <0.01 <0.01 <0.01 <0.01 5.0 0.072

pH 9.9 9.9 9.2 9.3 | NS NS

Unconfined Compressive 1167 psig (3} 1001 psig 929 psig

Strength Test ' :

(1) TC Standard - Standards for metal analytes regulated by 40 CFR 261.24 for the

{3) Specimen was discovered broken inside of mold when opened. UCS testing not done.

NS - No Standard

characteristic of toxicity. , )
{2) LDR Standard - Standards for netal analytes regqulated by 40 CFR 268 for FO06, FQ07, and FOO09.
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PAINT FILTER LIQUIDS TEST AND DOT TEBT

-------

TABLE 1-3

Batch 1 BC $ BC 1 TC 5 TC

Date Mixed 4/6/92 8/6/92 a/9/92 a/9/92

Liguid/8olid Test Solid Solid Sollid Solid
“ Paint Filter Liquids Test Pass Pass Pass Pass "
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TO: JOHN BCHMIDT DATE: APRIL 29, 1993
—
FROM: TOM SNARE 7 ¢S : COPIES: TED BITTNER
RICH NINEBTEEL
————— BUBJECT: —ADDENDUM-TO--THE-POND - -S8LUDGE-AND PAUL -FRANK
CLARIFIER SLUDGE TREATABILITY BTUDY FILE: 2Ké&8

WORK PLAN DELIVERABLE (COMBINED)
231A, 231B, 231C, 231k .
- REVISION ;, DECEMBER, 19%2

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 Liguids Test (PFLT), Standard Method for
Determining whether a Material is a Liquid or a Solid Test (DOT
test), and NTS criteria testlng. The testing and methodologies to
be used are shown in Table 1-1. The organic analyses listed are as
per 40 CFR 268 Appendix III 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
reguired for analysis exceeds the sample size. Therefore, the UCS
and TCLP metals analysis will be done on the selected specimen and
the 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 III, 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 for each
processing train, 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 in Table 1-2 are the drum contents and
sampling plan for the specimens.
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TABLE 1-1

SUMMARY OF ANALYTICAL PROGRAM
SOLAR POND PROJECT
ROCKY FLATS PLANT, COLORADO

e s ==
Analysis gol ide Method Extrect Method
CHEMICAL PARAMETERS
Selected Volstitest!? sw_8240 ---
selected Semi-volatd les(?) W B270 .-~
e N Seiected-Pesticides!S) SW-8080
Selocted Harbicidan(4) sw 8150
Selected pcasd) 58080 e
TCLP_Leach : ' SW_1319
Arsenic . == W 3050/6010
Barium ) - W 3050/6010
Cadmium - ’ SW_3050/6010
Chromium .. sW 305076010
Lead --- SW 3050/6010
Mercury .- SW 7470
Nicke!l .- Sw 3050/6010
selenium e 8w 305076010
Silver veo W 3050/6010
Sulfide Reactivity sW 9030 cee
Amenable Cyanide EPA 335.1
PHYSICAL PARAMETERS
fgnitabllity - swW 1010 i
Unconf{ned Compressive Strength (UCS) ) D4219-83 L ees
Starklard test moethod for Datermining Whether D4359-90 ane
-8 Moterfel ig a Ligquid or & Solld
Paint Filter Liguids Test W 9095 ---
RADIOLOGICAL PARAMETERS
Plutonium - 239/240 At-un-2 0972¢¢?
- (Draft) Oak Ridae
Americium - 241 U.S. DOE/EH-0 .
August 1987
{Gamms Spec)
Uranium - 233 AC-MM-2 0972(6’ ---
(Dreft) Osk Ridge
Uranium - 235 AC-MM-2 0972(8) -
{(Draft) Oak Ridge
Uranium - 238 AC-NM-0972(5) .
: (Draft) Oak Ridge




Tetrachloroethene
Tribromomethane
1,1,1-Trichloroethane
1,1,2-Trichioroethane
Trichioroethene
Trichloromonofluaromethane
1,2,3-Trichloropropane
Vvinyl chloride

oxyaceti

Ichlorophenoxyaceﬂc acid

1,2,6,5-Tetrachiorobenzene
2,3,4 é-Tetrachlorophonol
1,2,4-Trichlorobenzens
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
Tris(2,3-dibromopropyl yphosphate

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

ARLLIBURITUN NUS icw - 4le4.14040 HET 29,90 11:2¢ NOD.UUL r.ud

TABLE 1-1
SAUMMARY OF ANALYTICAL PROGRAM
SOLAR POND PROJECT
PAGE 2
43} yotagiles (2 somi-Yolariles 3 organochlorine Pesticides
aromodichloromethane Bis(2-chloroethoxy)ethane Aldrin
Bromomethane B8is(2-chloroothyl Yether alpha-BHC
Cerbon Tetrachloride Bis(2-chlorotsopropyl Yether beta=-BHC
Chlorobenzene p-Chioroanitine delte-BHC
2-Chioro-1,3-butadiene Chlorobenziiate pamma-BHC
Chlorodibromomethane p-Chloro-m-cresol - Chlordanse
Chloroothane 2-Chioronaphthalene DDD

e _2-Chluroethyl vinyl ether . 2-Chlorophenot DDE
Chioroform 3-Chloropropionitrile DDY
Chloromethsane m-Dichierobenzene Dieldrin
3-Chloropropene o-Dishlorobenzene -- Endlosul fan
1,2-Dibromo-3-chloropropane p-Dichlorobenzene Endosul fan 11
1,2-Dibromoethane 3,3'-Dichlorobenzidine Endrin
Dibromomethane 2,4-Dichlorophancl Endrin atdeahyde
Trans-1,4-Dichloro-2-butene 2,6-Dichlorophenc! Heptachlor
Dichlorodifluoromethane Hexachlorobenzene Heptechlor epoxide
1,1-Dichloroethane Hexachlorobutsdine 1sodrin
1,2-Dichloroethane Hexachlorocyclopentadlcna Kepone
1,1-Dichloroethyieans ’ Hexachloroethsne Methoxyclor
Cis/Trons-1,2-Dichloroethens Hexachloroprophene Toxaphene
1,2-Dichloropropane Hexechloropropene '
Trans-1,3-Dichloropropene 4,47 -Methylenebis(2-chloroaniline)
cis-1,3-Dichloropropens Pentachiorobenzene
lodomathane Pentachloroethane
Methylene chioride Pentachloronitrobenzene
1,1,1,2-Tetrachloroethane Pentachlorophenol
1,1,2,2-Tetrachlorosthane Pronamide

€6) pak Rfdgo Netional Laboratory Analytical Chemistry Diviasion, Method No. AC-MM-2-0072 (Dreft)..

My, Department of Energy Survey Manual DOE/EH-0053, August 1987 Apperhix b, Gammas Spectroscopy P.D, 518,




TARLE 1-2
DRUM IMVENTORY AND SAMPLING PLAX
Dete lixed__' Batch No. Irwerttory Sampling Date
: Batch #3 2 eylinders 1 Flastic Molds NS
207 A/B {Series) Sludges 31792
8 20X Solids 1 plastic Bag NS
. Batch #5 4 cylinders 3 Flastic Molds April 199¢
’ - B 1 Plastic Bag NS
207C Water 42192 Betch 1A 1 cylinder Plastic Bag NS
Batch 2A 1 eylinder Plastic Molds April 1994
Batch 4A 1 cylinder Plastic Molds. Apeil 199
Batch 28 1 cylinder Plastic Molds April 1994
207C A/B (Series) Sludges @ 20% 3/18/92 Batch 6A 6 cylinders 5 Plastic Molds April 1995 - 3 Plastic
Solids : ) Molds
1 Plastic Bag AS
Batch 7R 2 cylinders 2 Plastic Molds ns
207c/Clarifier Material 616792 Batch 1AC 1 cylinder Plastic Molds April 1995
(Corbined) .
Batch 2AC 1 cylinder Plastic Molds April 1995
Batch 3AC 1 eylinder Plastic Molds April 1995
Batch 4AC 1 eylinder Plastic Bag NS
Batch §AC 1 cyl inder Plastic Bag NS
207 A/B (Series) Sludges 4/8192 Batch 1TA 1 eylinder Plastic Molds April 1996
10X solids -
. Batch 2TA 1 cylinder Plastic Molds April 1996
Batch 4TA 1 eylinder Plastic Molds April 1996
Batch STA 1 cylinder Plastic Kolds %IS
207C 10X Solids 413192 Batch 1B 1 cylinder Plastic Molds %April 1996
Batch 2B 1 cylinder Plastic Molds iApril 1996
Batch 38 2 cylinder Plastic Molds : xw 1996 - { Plastic
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; TABLE 1-2
: DR [NVENTORY MD SNPLING PLAN
PAGE 2

RIOLHNT T ]OHE

Date Nixed »

Description Batch No. Ioventory Sampling Date
207 A/B (Series) Sludges 3 15% 4r9/%2 Batch 1IB 1 cylinder Plastic Molds NS
sotids ; Batch 278 1 cylinder Plastic Molds April 1997
" Batch 4TB 1 eylinder Plastic Molds April 1997
' gatch 518 1 eylirder Plastic Molds Aprit 1997
207C 15% Solids 443152 Batch 1A 1 eylinder Plestic Molds April 1997
Batch 3A 1 cylinder plastic Molds April 1997
207 A/B (Series) Sludges 3 25% Lo | gatch 11D 1 eylinder Plastic Molds April 1998
solies é Batch 21D 1 cylinder Plastic Molds April 1998
Batch 41D 1 eylinder . Plastic Nolds April 1998
Batch 5TD 1 eylinder Plastic Nolds NS
207C SX solids 4/3/92 Batch iIC 1 cylinder Plastic Nolds April 1958
Batch 3¢ 1 eylinder Plastic Molds April 1958
207C Water and Solids with 6/3/92 8atch 1D 1 cylinder - plastic Molds ﬁpriL 1999
Latex 2000 Additive - :
Batch & 1 cylinder Plastic Wolds April 1959
Batch 4D 1 eylinder Plastic Molds April 1999
Batch 5D 1 cylincer Plastic Kolds NS
207C Water and Superplasticizer 5713792 8atch 28 5 cylinders Plastic Molds" 'A:‘-;; 1999 - 3 Plastic
Batch 38 5 cylinders Plastic Molds NS
207C Water with Latex 2000 &9 Batch 2 1 eylinder Plastic Molds April 2000
Additive Batch 3 1 eylinder Plastic Molds April 2000
: Batch & 1 eylinder Plastic Molds april 2000
: Batch 5 1 cylinder Plastic Molds S
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TABLE 1-2
DRLN IRVENTCRY AND SANPLING PLAN
PAGE 3

Hu

Vescription Date Rixed - Satch Mo. Inwentory Sampl ing Date
207C wWater 476192 Batch 1 1 eylinder Plastic N.olds April 2000
Batch 3 1 cylinder Plastic Molds | Rpril 2000
207C Water and Superplasticizer 5/713/92 Batch 2A 5 ¢ylinders Plastic Molds NS
Batch 3A 5 cylinders Plastic Molds April 2300 - 3 Plastic
. Molds
“ control Cylinder - No u.asg__' 41792 control | 1 eylinder Plastic Bag WS

NS: Wo sampling scheduled.
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