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.' 1 0 Introductlon

Bechtel Hanford Inc (BHI) is the Environmental Restoraﬁon Contractor for the U S.

. Department of Energy, Richland Operations Office at the Hanford Site. As the

Environmental Restoration Contractor, BHI is responsible for performing site investi gations,
characterization, remediation, and restoration of all locations identified as Remedial Action
Sites at Hanford As a result of remedial activities performed at various burial grounds,
several small waste streams will requiire stabilization treatment of Resource Conservation. -
_and Recovery Act of 1976 metals with concentrations above land disposal restriction (LDR)
limits found in 40 Code of . Fedeml Regulations (CFR) 268. 48! Umversal Treatment
_ Z-Standards (UTS)

There are a number of these small waste streams at the 100 Areas, includjng the Remaining
Pipelines and Sewers (RPAS) site. The waste streams require stabilization treatment of lead
prior to disposal in the Environmental Restoration Disposal Facility (ERDF) at the Hanford

. 'Slte The contrlbutlon from lead in the waste exceeds the LDR limit in 40 CFR 268.48.

20 Background

_'Stabilization treatment has been completed at the ERDF on the basis of treatability
experiments that demonstrate reduction in leachability of the Resource Conservation and
Recovery Act of 1976 metals present in the waste to levels below the UTS. .The treatability
experiments have been documented in U.S. Environmental Protection Agency (EPA)-
approved treatment plans that described the treatability experiments to be done and the full-
scale treatment process. Comparison of the treatability experiment results to base-line
analysis of the untreated waste via the toxicity characteristic leaching procedure (TCLP) in _
- Method 131 12 ylelds a reduction ratio in leachability between the treated and untreated waste
matrices. This comparison is an indication of successful treatment capacxty 1nherent in the
mlxture of reagents and waste. :

This stabilization treatment process has been completed at the ERDF on a case-by-case
‘basis—one waste stream at a time. Each individual treatment plan, documenting treatability”
experiment mix ratio(s) and full-scale treatment processes, has been pre- approved by EPA

' W1th careful consideration being gwen to the calculated reduction ratio.

Lead-contamination in various waste matnces has been successfully stabilized at the ERDF

~ via the described treatment process. A soil and portland cement mixture analyzed in 1999

yielded a reduction ratio of 280:1 upon cornpletlon of the mlxmg process—and a reduction
ratio of 1000:1 - 20 minutes after complete mixing.

_ A Uran1um—0x1de and portland cement mix analyzed in 2003 yielded a reduction ratio of
53:1 upon completlon of mixing. Note that the Method Detection Limits established for the:
analytical method prescribed for the Uranium-Oxide and portland cement mixture limited the
true analytical results and corresponding reduction ratio to 53:1. It is, however, postulated
that the actual reduction ratio was likely much greater than 53:1. The reduction ratios
described above indicate that lead can be treated with conﬁdence using portland cement as a
: stablhzatzon reagent : |

1 ’ DFS-ERDF-028, Rev. 0, 08/12/2005
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For companson purposes it is assumed that waste streamns in the 100 Areas w1lI be s1mrlar in
the type of media (e. g soils) and lead wﬂl be similar in composrtlon within. the waste
matrices. :

| -3;0 Purpose

The purpose of th1s treatment plan is to estabhsh a pre—approval by EPA for stablhzatlon of

lead when analysis indicates that the reduction ratio generated from the treatablhty _

experiments described in this treatment plan is sufficient to assure treatment of similar waste

streams. In addition, this treatment plan will estabhsh stabﬂtzatlon mixtures: for lead and
-describe the actual process to stabthze the waste '

| 4.0 | Scope i

The scope of thls treatment plan.involves the treatment of lead—contammated waste from the
100 Areas. The plan covers analysis of the treatment method, the treatability expenments
 full-scale treatment process, and the protocol for establishment of the reduction ratio that

could allow approval of smnlar 100 i\reas waste streams 10 be stab1l1zed under tlus treatment T
plan. : SN S L

S 0 Protocol

T he treatabrhty experlments completed- for the RPAS waste stream were used to estabhsh a’

reduction ratio that can be compared to other 100 Areas waste streams baseline. ana]yses

'_(TCLP) in order to determine if the: treatablhty experiment mixtures from the RPAS waste

stream could successfully stabilize lead in the other-100 Areas waste streams to . o
concentrations below UTS. The reduct:on ratio ylelded in the analysis of the Imxture of the = -
‘RPAS waste stream and the selected reagent demonstrated a sufficient reduction in
leachability for stablhzatron of: the lead component before being apphed to other 100 Areas

waste streams. S : :

Asa part of thlS process, a basehne sarnple (untreated waste) was analyzed along w1th a
minimum of two treatability experlments (Waste + welghted ratio of reagent). ‘More than one
mix can be selected for comparison purposes to determine the least costly, successful mix.

The first experiment required the mixture to be placed in the extraction vessel (see Table 2
SW-846, Method 1311) 1rnmed1ately after it passed the paint filter test (a complete mix)

‘identified in Table 2 (SW-846, Method 9095) of this treatment plan. The second expertment
required a 20-minute set time after. passing the same paint filter test before placmg the. _

- mixture in the extraction vessel. Any treatabrhty experiment that reduces the leachabthty of

 lead by 90% of the basehne is. cons1dered a successful mixture for full scale treatment -~ ,

Zoperatlons Any treatablhty expenment that does not achieve a 90% reduction i in eompartson g

" to the baseline sample will not be considered for stabilization-of the waste.. The basis of this -
decision is found in 40 CFR 268.49 (c) (1) (B) “Alternative LDR treatment standards for .

-contammated s011”3 where metais in soil rnust be treated to 90% reduct:on of leachabﬂrty

. DFS ERDF 028 Rev. 0, 08/12/2005 - i E R
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For the purposes of detennining applicability of this treatment plan. to other 100 Are_as_ waste
- streams, reduction ratios developed from the experimental process described above will be

. apphed to other similar 100 Arcas waste streams contaminated with lead. It will be assumed

that the waste matrices are similar in nature, and the composition of lead is also similar. One
. half (50%) of the reduction ratio from any successful treatability experiment descnbed above
may be appl;ed 10 other 100 Areas waste streams to achieve the required 90% reduction of
leachability. For purposes of this discussion, the reduction ratio is the ratio between the
analyzed baseline sample (TCLP) described above and the results of the treatability .
‘experiment (TCLP). The reduction ratio demonstrates the ultimate treatment capability of a
- .given mixture. For conservatism, only 50% of that capablhty w111 be applied to other waste
streams.

For example, assume that a new 100 Areas waste site has a lead concentration that leaches at
80 mg/L. (TCLP) Further assurne that 50% of the reductlon Tatio of one of the experiments .

described above is 100:1. This ratio would be applied to reduce the leachability of the lead
from 80 mg/L to 0.8 mg/L, which is greater than a 90% reduction of the leachability of lead |
(7.2 mg/L) from the new 100 Areas waste stream. Therefore, the reagent mixture used to
- generate that particular reduction ratio would be approved for treatment of new 100 Areas
waste streams, '

6 0 Treatment Plan for Lead- Contammated Waste |
| 6.1 ) Waste Descrlptlon

The wastes covered by this treatment plan can be for any given 100 Areas waste streams that
" require stabilization of lead. The waste is primarily made up of soil and has lead in similar
composition. As a starting point, soil contaminated with lead in concentrations up to ﬁ

53 mglL (TCLP) from the RPAS will be analyzed. -

62 . Hazardous and Radiological Charact’eris_ﬁcs .

- The waste may be designated as mixed .waste. The radiological constituents will be assumed
to be any concentration acceptable in the ERDF landfill as prescribed in BHI-00139,

" -Environmental Restoration Disposal Facility Waste Acceptance Criteria’. The waste is in a
solid form, primarily soil, but may be comprised of other media (e.g., garnet from sand -

. blasting operations, other media that is not considered debris) and is considered inert
material. With the exception of lead, the heavy metals present, and other constituents present

~ such as organics, are identified in quantities less than the maximum treatment standards for

these contaminants in 40 CFR 268.40, Subpart D, “Treatment Standards for Hazardous
Waste.”> Due to the concentrations of lead in the soil, this waste must be treated to meet the
standards in 40 CFR 268. 49 prior to land disposal. The highest detected levels of hazardous
.constltuents in the waste and treatment standards are shown i in Table 1.

3 DFS-ERDF- 028 Rev. 0, 08/12/2005
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" Table 1. Hazardous Constituents.
_ _ , Heavy . S ‘
' oo b gL Metals Treatment _Standa'rd
,C.o_nstt_t_uent-_- _ Anal)’Sts " (tighest value (TCLP) (m g/L) |
. . detected)
Lead TCLP {mglL) 530 5.3 mg/L TCLP

NOTE Actual basehne samples analyzed ytelded a concentrauon of 0. 563mg/l

6.3

The treatment standard for this waste is a stabilization process for the heavy metals present
‘utilizing a technology identified in 40 CFR 268.42, “Treatment Standards Expressed as
Specified Technologies.” 6 Stabilization is a treatment techriology that reduces the hazard
. potential of the waste by converting the contarmnants into their least soluble mobtle or toxic

form.

6.4

Treatment Method

Treatment Standards

A portland cement—based stabilization method w111 be used. The portland cement shall

‘ conform to ASTM CISO Type Tor Type II'cement as defmed in ASTM C150 is acceptable. o

Water is controlled 10 ach1eve the desured consxstency Water is added to the waste matrtx -
. using a fire hose. Testing and su1tab1hty of the treatment technology is dtscussed in Sectton- e
7.0 of this- treatment plan ' : ‘ .

The mixtures 1mt1ally analyzed are xdentlfled in Table 2 of this treatment plan The lowest- e
' cost mixture that passed the acceptance’ test process will be used to treat that waste stream
Once a mixture is selected, the mixtire ratios will be controlled in the field to ensure the -

.characteristics of the production matenaj matches the characteristics of the treatabthty

experiment. Therefore, no subsequent testing of the production material is required. All _
L sample mixtures produced dunng mtxtu:re development were- subjected to the acceptance S
: tests shown in Table 2. , : _ A

Tab]le 2 Acceptance Test Program. :

‘Test

Acceptance Lll‘nlt

Ptocedure ‘Reference
Free Liquid - E\gggl;d M S_W—84’68_ | No _fre_e_ liquids. -
: | Metal concentrations | .
TCLP 1\%‘11’;"1 1 SW-846 less than UTS limitsin-.|*
- ' 40 CFR 268.48 - '

DFS-ERDF-028, Rev. 0, 08/12/2005
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7.0 Treatablhty Experlments

The purpose of the ﬁreatablhty experiment is to estabhsh baselme tredtment parameters for

_ stabilizing the waste. The TCLP levels for heavy metals present in the treatability

. 'expenrnent samples represent the basgline for determining if additional treatability -
‘experiments are needed, and they are used to validate the mlxtu:re optlons prescribed in

Table 3, Sectlon 7.2 of this treatment plan. :

7.1 Representatlve Samples

' .The full- scale treatment will c0n31st of mixing one roll- off can.of waste in a smgle :
. stabilization run. Samples for the treatablhty experiments (in containers up to 5 gallons full)
‘were taken from a selected pile with the highest detected concentration of heavy metals.
* present as indicated in Table 1. Portions of these samples were used as representative

- samples for baseline analysis and t.}:eatablhty experiments. Samples were retrieved using

* appropriate samplmg equipment and transported to the W aste Sampling and Characterization
Facility. Samples were managed in accordance with approved Duratek Federal Serv1ces Inc,,
procedures and Waste Samphng and Characterization Facility procedures

72 Treatablllty Experlment Test Plan |

'Wel ghted samples were taken from each generator—supphed contamer thh the hlghest
detected concentration of heavy metals present as indicated in Table 1. This operation was
. performed under a Waste Sampling and Characterization Fac'ilit:y Test Plan. '

" Table 3 shows the ratios for each sample in weight percent. There are two constituents—

portland cement and waste. Sections 7.2.1 through 7.2.8 describe the test process.

 Table 3. Treatabi]ity _Experiments._

: Mikture Waste Cement - Water

T AWt %) (Wt%). (Wt %)

1. 79 21 . Note
2 70 30 Note

- NOTE: Water will be added to achieve a desirable consistency in the finished mixture.

7.2.1 - Weight out the ratio-ed amounts for each samp]e.in accordance with Table 3togivea
final weight of 120 grams. Mix the materials, Temove five grams of the mixture and
follow Method 1311 for determination of pH. -

722 Add water to the mixture to achieve desired consistency. -
7.2.3 A Paint Filter Test will be performed on the mixture immediately after fin:.ishi'ng the -

mixing process and every five minutes thereafter, if needed to determine when the
‘mixture contains no free liquids. As soon as the materials pass the paint filter test,

5 DFS-ERDE-028, Rev. 0, 08/ 12f2005 '
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place them in the TCLP extractlon vessel s1z1ng as necessary to meet the
requrrernents of Method 1311.

- 7.2.4 For both mixes (Mlxtures 1 and 2, Table 3) duphcate the mix ratio and rmxmg
~ - process. Allow the mixture (100 grams) to cure for 20 minutes after passing the pamt
filter test and then place the cured nnxture mto the TCLP extraction vessel

' '_ 7 ..'2.5_ Add the proper extractlon ﬂurd (ﬂu1d l or 2) as determined from step 7. 2. 1 to
' determme a pH : _ L

7.2.6  Place the extractmn vessels in the TCLP rotator for the time required by Method _
' ~ 1311, note the time, temperature and rotation speed and record in the TCLP logbook
as requ1red by Method 131 1 o : :

7.2.7 When the extractron period has ﬁmshed remove the vessels from the rotator note the
time and temperature and record in the TCLP logbook. Filter approxnnately 250 mL -
of the fluid into a poly bottle properly labeled “ac1d1fy <2 pH,” and store inan .
approved refri gerator ' : :

7.2.8 Analyze f11tered TCLP extract Any unused sample material will be bagged and
: placed back into an approprlate waste contamer S

: 7.3 _ Evaluatlon of Test Results

_The treatab1l1ty expenment results were analyzed agamst the baselme untreated TCLP results o

- for the original TCLP results regulating the soil pile, the baseline sample results prepared

from waste contained in the 5-gallon contamer and the regulatory limits. Any. -
- mixture/duration that produces an analytical result below regulatory limits (e.g., a reductlon

~ of 90%) and that demonstrates that substantial treatment has been accomplished by -
comparing treatability expenment test resulfs with regulatory limits will be prowded to the o
- regulatory agencies for concurrence that the nnxture provides successful treatment. The .
- mixture that is determined by the regulatory. agencies to not be successful cannot be used. for -

- the treatment of the waste. Verification sampling will not be required for successful
treatment mixes. that regulatory agenmes have concurred w1th

The initial successful mixtures (frorn Tab]e 3) are identified in Table 4 along w1th the
baseline, untreated TCLP results frorn the soil sample, and the resulting reducuon rat10

DFS-ERDF-028, Rev. 00, 08/12/2005 ' 53
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Table 4 Treatabﬂ]ty Expenments (Including Resuits and Reduction Ratxos)

I Wast Portland Water ‘Result :
Mixture (Wt (76) - cement (Wi % )_' (TCLP— Reduction Ratio
P vH (Wt %) ’ mg/L) | |
Baseline - - - - 0.563 -
1 79 21 to desired | <.021 mg/L* 27:1
S _ consistency |
2 70 30 to desired | <.021 mg/L* 27:1
_ o : consistency :
Completed mix 1 plus | 79 . 21 to'desired | -<.021 mg/L* 27:1
20 minute set time) ' consistency |. '
Completed mix 2 plus 70 30 to desired | <.021 mg/L* 27:1
20 minute set time). - consistency | . - '
_ *Method Dete'éﬁon Limit.

' NOTE Future results of the treatabi.lity expéri_rnents"willsb‘e provided in a separate report.
80 S'tabilizatidn"cjf Lead-Contaminated Waste -

The. stabﬂlzatlon of the lead—contammated waste will be completed usmg a mlxmg box at the
ERDF site (Section 8. 4)

8.1 Detern:une Mixture Volumes and Welghts

The bounding net waste weight of a container will be established for the lead—contannnated
waste and will be used to establish the proper mix ratio. Water will be added to a desired
.. consistency. Portland cement will be added according to the successful treatability

_ expenment test(s) (see Sect:on .2 of this treatrnent plan). ) -

5 82 Equlpment and Supphes for Stablhzatlon in the Mix Box

Mix box
Cement mix (1 or 2 ton Ag bags)
. Water supply
Track hoe
Dozer _
. Hand tools, rope, and appropriate signage

* o o 0o ® @

83 Mobilization for Sfabilization in the Mix Box
. Procedures including work plans, Radiation Work Perrmts “and job- specxflc Act1v1ty
- Hazards Analyses, will be developed and/or current for rmxmg operations.

. Perform training of personnel to procedures/equlpment and complete dry run(s) with 1nert
° material as needed.

7 : DFS-ERDF-028, Rev. 0, 08/12/2005
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_ 8.4- Stablhzatlon Process Usnng the Mix Box

. Prepare the mix box with access and egress pomts for haul trucks transportlng roll off
- cans or drums of lead- contammated waste.

e Ensure that personneI have 1nspected the area for soﬂ flssures and 1 Tun off

e Ensure that the mix box is 1nspected for cracks and other da:mage from pnor m:xlng
operations. .

'NOTE Do not proceed w1th nnxmg operatlons 1f damage is present.

. Dump waste from the roll-off can or drum(s) into the mix box Ensurc that water IS ‘
_ available as dust suppressant. :

e Add port]and cement in the percent spec1fied based on the selected successful treatablhty
expenment : : :

e Mix waste in accordance with Secuon 8 5 of th:s treatment pian
. Clean the mix box after mixing usxng Da:tIy Operatlons Cover.

o Ifwasteis in the mix box and cannot be: mlxed untll the next day, cover w1th fixatlve
pnor to stopping mix box operations: : :

8.5 Mixing-' the Waste" |

Add water using a firé hose. The actual amount of water may. vary dependmg on the .
moisture content of the waste. Water will be added at pressures that do not allow' spread of

" 'material outside of the mix box. The calculated amount of portland cement will then be

added to the mix. The mixing process. will be momtored by operations superwsmn to ensure -
proper mixing. Signs of incomplete or 1mproper mixing are dry spots and/or. excesswe wet
mixtures. Dry spots require further mixing: and/or addmonal water. Bxcesswely wet - e
‘mixtures will be allowed adchtlonal time to cure inside the mix box prior to d1sposal or: may'r .
reqmre addmonal cement. L S |

8.6. : Dlsposal of Stabillzed Waste

After the mixture passes the pamt ﬁlter test as deterrmned durmg the treatablhty

'expemrnents, dispose of the mixture in the ERDF cell.- The minimum set-up time- ‘within the - -
- mix box will be based on the time. estabhshed in the treatability experiment and v1sual _
observations (see Section 7.0 of this- treatment plan).” Only after the proper set—up t:lme (cure o
time) for the nnxture has elapsed the waste w1l} be placed in the ERDF ]andﬁll '

8.7  Sampling . |

The stabilization reagents, waste, and process used in the treatability experiments are meant
1o represent the process for full-scale treatment. The results of the successful treatability
‘experiments will constltute the LDR compliance for disposal per 40 CFR 268.7(c). @), -
“Testing, ’I; racking, and Recordkeepm g Requlrements for Generators, Treaters and Dlsposal
Facilities.” S :

" DFS-ERDF-028, Rev. 0, RIZ005 T8 ‘
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- 8.8 Spi]l Respohse -

In the event of a spill out31de the mix box, fo]low the ERDF Health and Safety Plan (DFS-
ERDF-002.1, current rev1s1onm) to implement inittal spill control. The cleanup will be
accomplished by using available ERDF equipmerit (i.e., shovels, drums, etc.). Radaologlcal |
- controls wil! be used to protect personnel from any radlologlcal hazards associated with the -
_ sp111 cleanup.

Loss of waste (a spill) within the ERDF cell is not considered a spill to the environment, but

will be cleaned up in the same manner. In both cases, the waste will be placed into

containers and the weight of the containers re-verified on the ERDF truck scale Then it will
' be transported back to the ERDF cell for proper dlsposal

89 Brea.kd'own of'Mlxmg Operation

: The used mix box may be retrieved and, usmg the excavator and bulldozers dragged to a
location for future use. If used, the excavator will be de-contaminated (if not a regulated

~-machine) using dry decontarnination methods and released. Decontamination will be

v performed in accordance with DFS-ERDF—OOZ 10 (D) Decontammatwn Procedure”
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