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SECTION 02 55 00

SOLI DI FI CATI OV STABI LI ZATI ON (S/'S) OF CONTAM NATED MATERI AL
04/ 06

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: This gui de specification covers the
requirenents for solidification/stabilization (S/'S)
of contami nated materi al s.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

PART 1 GENERAL

1.1 REFERENCES

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
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t he i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASTM | NTERNATI ONAL (ASTM

ASTM D 1556 (2007) Density and Unit Wight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1633 (2000; R 2007) Conpressive Strength of
Mol ded Soil - Cement Cylinders

ASTM D 4832 (2002) Preparation and Testing of
Controlled Low Strength Material (CLSM
Test Cylinders

ASTM D 5084 (2003) Measurenent of Hydraulic
Conductivity of Saturated Porous Materials
Using a Flexible Wall Perneaneter

U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

EPA SW 846. 3-3 (1999, Third Edition, Update III-A) Test
Met hods for Eval uating Solid Waste:
Physi cal / Cheni cal Met hods

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
40 CFR 268 Land Di sposal Restrictions

.2 UNI' T PRI CES

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

NOTE: This paragraph should be deleted if the work
is in one lunp sumcontract or there is a separate
Measurenment and Paynent Section. Batch processing
is likely to use weight as the nethod of
measurenent. |n situ processes are nore likely to
use volune as the nmethod of neasurenent.

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

Payment shall be based on the Contract unit price schedule for each [in
situ] [metric ton ton] [cubic neter cubic yard] of contam nated nateria
entering the S/S process. This unit price shall include the cost for
materials, equi pnment, waste feed processing, S/S operations, stockpiles,
testing, and all other work associated with the S/'S process.

2.1 Repr ocessi ng

No paynment will be nmade for materials or |abor required to reprocess any
processed material not neeting the physical and chem cal testing
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requirements outlined in this section. Reprocessed naterial shall be
deducted fromthe daily production rate.

3 SYSTEM DESCRI PTI ON

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

NOTE: The Contractor is sonmetines required to
provide treatability study test results prior to
performng work at the site. Treatability study
test results should include the proposed reagents
and nmx ratios to be used during full scale
treatment. The test results subnmitted should verify
that the mi x design proposed neets the
post-treatnent criteria listed in Table 1.

Consi derati on should also be given to the need to
noni tor of f-gas and dust enissions during the
treatability study. Detailed infornmation on testing
requi renents, test nethods, detection linmts, and

of f-gas and dust enission testing requirenments
shoul d be presented in the appropriate section and
ref erenced here.

At projects where strict testing protocols are
required to adequately determ ne the effectiveness
of the process being tested, the Contractor shoul d
be required to provide a "Treatability Study Work
Pl an" for approval prior to perform ng the
treatability study.

Prior to performing any treatability study, the
untreated sanples should be tested to verify that
they contain the contaninants of concern at high
enough concentrations and these contam nants | each
at levels which are representative of the naterials
found on-site. Additional testing nmay be needed to
verify that physical properties of the sanples are
al so representative of site conditions.

The | ast two sentences of this paragraph should be
omtted if a specific nethod of treatnment (in situ
or ex-situ) is desired.

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

An [in situ] [pug mlIl] [ex-situ] [___ ] S/I'S system shall be used which
provides a safe, reliable method to treat contami nated material so that the
treated material conforms to paragraph PERFORMANCE REQUI REMENTS. A system
or procedure, other than described in this section, may be used if the
approved SUBM TTALS denpbnstrate equival ent capabilities. Such approva

does not relieve the Contractor of responsibility for nmeeting specified
requirenents for safety, reliability, and perfornmance.

4 SUBM TTALS

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininumrequired for adequate quality control
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A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designation following the "G'
designation identifies the office that will review the submttal for the
CGovernment.] The follow ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Work Pl an
Qualifications
Equi prent

Quality Control Tests

An S/S Wrk Plan within [60] [__ ] days after notice to
proceed. No S/S of contami nated material shall be perforned until
the work plan is approved. A period of [30] [__ ] days shall be
all owed in the schedule for Governnent review and approval of the
work plan. The work plan shall address the technical requirenments
listed in this section and shall include, but is not linmted to
the foll ow ng:

a. Contractor Experience: Information to denonstrate that
the S/'S Contractor neets the qualification requirenents outlined
i n Paragraph QUALI FI CATI ONS.

b. Mx Design: The proposed m x design and net hod of mi xing

to be used in treating the contanmi nated material. The proposed
source of water to be used for the S/'S process shall also be
i dentified.
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c. Equiprment: Specifications for the proposed
honogeni zati on and m xi ng equi pnent, batchi ng equi pnent, and
process control instrumentation. Process flow diagranms, m xing
tinmes, and processing rates shall be included. Anticipated
pretreatment of the contaminated material shall be identified.

d. Drawings: Draw ngs indicating dinmensions and | ayout of
the S/S systemon the site. Drawi ngs shall be to scale.

e. Emissions: Air emssions, dust, and noise fromthe
system shall be identified and estimted. Control systens
required to nmaintain conpliance with | ocal, state, and federa
regul ati ons shall be described as appropriate. Air enissions,
dust, and noise testing protocol to be performed during the test
run and full scal e operations shall also be described.

f. Quality Control: A quality control plan which addresses
control and docunentation of batch proportions, mxing tineg,
nm xi ng speed, sanple collection, sanple curing, and post-treatnent
testi ng.

g. Denobilization: A post-treatnent cleanup and sanpling
plan for the treatnent area.

h. Stockpile Design: A proposed stockpile design which
neets the criteria outlined in this section

Key Personnel

Resunes of key personnel at least [5] |
to the personnel assumng duties on site.

] working days prior

Bat ch Proportions
Dai ly batch proportion and m xing quality control data.
SD- 06 Test Reports
Post Treatnment Testing
Results of post-treatnent tests perforned.
Fi el d Denonstration
The field denmonstration report shall include pre-treatnent and
post-treatnent test results, and shall document other rel evant
field denonstration data including but not Iimted to: batch
proportions, nmixing time, and mxing speed. Of-gas, dust, and
noi se test results shall also be included.
SD-07 Certificates
Reagent s
Reagent conposition, certificates of analysis, and MSDS

docunentation. A confidentiality agreement may be requested if
proprietary reagents are bei ng used.
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1.5 PERFORMANCE REQUI REMENTS

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: The post-treatnent testing criteria listed in
Table 1 are only exanples. Chemical and physica
test criteria should be deternmined on a site
specific basis. Post-treatnment criteria nay be
based on federal regulatory criteria, site specific
ri sk anal yses, or site specific criteria based on
state and | ocal regul ations.

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

The [Toxicity Characteristic Leaching Procedure as specified in

EPA SW846.3-3] [___ ] shall be performed on representative sanpl es of
treated material. The extract shall neet the chem cal post-treatnent
testing criteria listed in Table 1. Chemcal testing required in this
section shall be conducted in accordance with Section [01 35 45.00 10

CHEM CAL DATA QUALITY CONTROL] [__ ]. The treated material shall also
neet the physical testing criteria listed in Table 1. The tests listed in
Table 1 shall be performed on sanples that have been cured for [3] [__ ]
days.

Table 1. POST- TREATMENT TEST CRI TERI A

TEST TEST VALUE
Arsenic [ 1 nmy/L
Cadmi um [ ] nmy/L
Chrom um (Tot al ) [ 1 nmy/L
Lead [ ] nmy/L

M n. Unconfi ned

Conpressive Strength ASTM D 1633 [ 1 kPa

Max. Perneability ASTM D 5084 [ ] cms
Maxi mum Vol unme | ncrease [ 1 percent.

1.5.1 Di sposal of Treated Materi al

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Reference the appropriate section which
descri bes requirenents for disposal of treated

material, including manifests for off-site
di sposal. ldentify onsite disposal |ocations on the
dr awi ngs.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

The treated material, upon neeting the physical and chemical testing
criteria, shall be disposed of as required by Section [02 81 00
TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERIALS] [ ].
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52 Em ssion Controls

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Site specific requirenents should be added to
thi s paragraph.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

The S/'S system shall include control apparatus necessary to neet |ocal,
state, and/or federal regulations for air em ssions and dust.

5.3 Noi se Contr ol

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: Different day and night noise restrictions
may be appropriate.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The S/'S system shall [neet state and | ocal noise pollution contro
regul ati ons] [not exceed | ] deci bels at any site boundary].

.6 QUALI FI CATI ONS

.6.1 Contractor Experience

The Contractor shall have sucessfully conpleted at least [5] [__
proj ects of conparable size and scope in accordance with local, state, and
federal requirements using the proposed systemor a simlar system

.6.2 Key Personne

Key personnel shall have a minimumof [3] [__ ] years of S/S field
experience. Key personnel shall include systemoperators, quality contro
personnel , and supervi sory engi neering and technical staff involved with
the S/'S system operation.

T PRQIECT/ SI TE CONDI Tl ONS

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Pertinent site characterization data shoul d
be placed in the appendix of the specifications or
on the drawi ngs and referenced here. Indicate the
detail to which site characterization has been
performed and indi cate where obvious data gaps exist.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

The physical conditions indicated on the drawings and in the specifications
are the result of site investigations. Wile the site investigation data
is representative of subsurface conditions at a specific |ocation,
variations in the contamnated materials are expected to exist.

. 8 EQUI PVENT

.8.1 M xi ng Equi prrent

The mi xi ng equi prent shall have a m ni num capacity adequate to neet

performance and schedul e requirements and shall be equi pped with positive
means for controlling the m x proportions, maintaining the time of m xing
constant, and maintaining the appropriate speed of rotation of the m xer.
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1.8.2 Reagent Feed Units

Satisfactory means, incorporating weighing, nmetering or volumetric

neasur enent shall be provided to separately batch the required anmount of
each reagent. Silos and feeders shall be equi pped and operated so that no
caking of material or variation in feed occurs. Provision shall be nade so
that each reagent can be easily sanpl ed.

1.8.3 Accuracy of Measurenent Equi pnent

Scal es, neters, and volunetric measuring devices used for neasuring

contam nated material, reagents, and water for S/ S processing shall be
accurate to plus or minus [0.1] [__ ] percent of the quantity being
nmeasured. A check of calibration of measuring equi pnent shall be performed
once every [5] [ ] working days.

1.9 M X DESI GN

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: |In nost instances, the Governnent will have
conducted treatability studies prior to
advertisenent for bids. Results of these
treatability studies are generally provided to

bi dders and i ncluded in the contract docunents.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

The Contractor shall select a m x design which neets the performance
criteria listed in Table 1 for use during full scale treatnent. [A

prelimnary treatability study has been perforned on the contani nated
materials. Results of this study are provided in Appendix [__
information only.] [No Governnment treatability studies were perfornmed.]

PART 2 PRODUCTS
2.1 VATERI ALS

2.1.1 Wat er

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: It may be appropriate to require chemca
testing of the proposed water source when the water
is of questionable quality.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Water shall not contain concentrations of oil, acid, salt, alkali, organic
matter, or other del eterious substances which will be detrinental to the
successful execution of the S/S treatnment process. Potable water shall be
used where available. The Governnent nmay require the Contractor to perform
chemi cal anal yses on representative water sanples if the water appears to
be of questionable quality.

2.1.2 Reagent s

The chem cal conposition of reagents used shall be provided to the
Government. A certificate of analysis supplied by the vendor shal
acconpany each shipping unit of reagent. Reagents shall be shipped in
properly | abel ed containers with instructions for handling and storage.
The instructions shall be strictly adhered to.
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PART 3 EXECUTI ON

3.

3.

3.

1 STOCKPI LES

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: Delete this paragraph if stockpiles are not
required. More elaborate stockpile requirenents nay
be needed based on site-specific regulatory criteria.

In addition to |l eachate collected from stockpil es,
wat er from ot her sources (decontam nation water
surface runoff, etc.) is also sonetinmes used in the

S/'S process.
ER R R I I R R R R R I I I R R R R I I I R R R R S S I I R R R S I I I I R R I I R O I I I R R R R R I I I

St ockpi |l es shall be constructed for storing contami nated material [prior
to] [and] [followi ng] treatnent. Stockpiles shall be constructed to
i ncl ude:

a. A geonenbrane liner with a mninmumthickness of 1.0 mr 40 nils

The liner shall be protected fromvehicles by a [540] | ] g/square m
[16] [ ] ounce/square yard geotextile and a traffic surface |ayer
consi sting of gravel, concrete, or other naterial which will not danage

t he geonenbrane. The ground surface on which the geonenbrane is placed
shall be snmooth and free of rocks greater than 13 mr 0.5 inches in
di ameter or any other object that could damage the geonenbrane.

b. The liner shall be sloped to a low point to allow | eachate to be
collected. Leachate collected fromthe stockpile shall be analyzed
and, if necessary, treated to neet applicable l|local, state, and federa
regul ations. Leachate collected fromthe stockpile nay be used in the
S/'S process provided the treated material to which the | eachate was
added neets the physical and chem cal post-treatnent test criteria.

c. A geonenbrane cover with a mninumthickness of 0.25 mr 10 mils to
prevent precipitation fromentering the stockpile.

d. Berns surrounding the stockpile that are a mni numof 300 mr 12
i nches in height.

2 OPERATI ON

2.1 Weat her Condi ti ons

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: Site specific conditions should be considered
when determ ning all owabl e tenperatures at which S/'S
and curing may take place. Treatability studies can

be used to address this issue.
EE IR R R R S I I I I I I I I I I R R S I I IR I R I R I I R I I I I I I R R I S I b b I b I b I b I b I b I b I b 3 I 3 b b b b I

S/'S shall not take place in an anbient tenperature below [4] [__ ]

degrees C [40] [___ ] degrees F without approval. Provisions shall be
nade to maintain the tenperature of the treated material above freezing
while curing. Contanminated material shall not be treated if it contains
any frozen material. The tenperature of the S/S material inmediately after
treatment shall not exceed [32] [__ ] degrees C [90] [ ] degrees F

wi t hout approval. S/'S shall not be perforned during periods of heavy
rainfall if this will result in the addition of excess water to the m xture.
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3.2.2 Dissimlar Materials

Dissimlar materials that testing has indicated need different mx rati os,
shal | not be m xed together.

3.2.3 Oversi ze Materi al

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Indicate the nmethod and | ocation of disposa
of treated oversize naterial

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

Contam nated material that exceeds the maxi num al |l owabl e particle size of
the S/S mxing unit and that is anmenable to treatment shall be reduced to a
size that the mxing unit can accept. Oversize material that cannot be
reduced to an allowable size for the S/S unit shall be treated in
accordance with [40 CFR 268] [__ ]. After treatnent, the material shal
be disposed of [ ]. Hazardous residual produced in treating the
oversize material shall be disposed of in accordance wi th applicable |ocal,
state and federal regul ations.

3.3 FI ELD DEMONSTRATI ON

Prior to full-scale operations, a field denonstration shall be perforned.
At least [500] [__ ] cubic neters cubic yards of contam nated materia
shal | be processed and the tests listed in Table 2 shall be perfornmed on
[5) [ ] representative sanples of the treated material. A field
denonstration shall be perfornmed on each distinctive type of nmaterial or
contam nant to be treated.

3.3.1 Ful | - Scal e Processi ng Equi prent

The full-scal e processing equi pnent shall be used for the field
denmonstrati on. Reagents, mix ratios, and m xi ng procedures used during the
field denonstration shall be the same as those used for the remainder of

t he work.

3.3.2 Sanpl i ng Locati ons

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

NOTE: Sanpling protocols for the field
denonstration should be the sane as the sanpling
protocol s used for full scale treatnment. Specify
the nmet hod, |ocation and depth at which sanples for
the field denonstration will be obtained. Chenica
testing should generally be perfornmed to verify that
the materials to be used for the test run, contain
the contani nants of concern at high enough
concentrations to adequately test the system
Additional testing may be warranted to verify that
t he physical properties of the materials are al so
representative of site conditions.

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

Contanminated material used for the field denonstration shall be obtained
from[__ ]. Prior to performing the field denonstration, contam nated
material to be used for the field denonstration shall be tested to verify
it contains the following mninumlevels of contanmination: |
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3.3.3 Testing

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Consideration should be given to the need for
nmoni toring of f-gas, dust, and noi se generation
during the field denonstration to ensure conpliance
with local, state, and federal regulations.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Testing shall be perforned to verify that the treated material fromthe
field denonstration neets the specified physical and chenmical criteria. |If
the treated material produced during the field denonstration does not pass
the testing requirenents, an equal quantity of the sane type of materia
which failed shall be treated using a new m x design or procedure.

3.3.4 Vol unme | ncrease

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: The excessive addition of reagents during
treatment can result in a greater than antici pated
volunme increase. Linmting volune increase is
important if the treated material is to be placed in
an onsite landfill with linted storage space. For
this reason, nmonitoring of volume increase is often
done during the treatability study, field
demonstration, and/or full-scale treatnent.

The excessive addition of reagents can also result
in higher treatnent and off-site disposal costs.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

The estimated increase in volune resulting fromtreatnent shall be
determned and reported with the field denonstration test results. Vol une
i ncrease shall be deternmi ned by conparing the volune of in situ

contam nated material to be treated to the volunme of treated naterial using
the follow ng fornula

B

100 x [(1+R) x (Din situ/D treated) - 1], where

B= Vol une increase in percent.

R= Dry weight ratio of solidifying agent to waste.

Din situ =Dy unit weight of in situ waste.

Dtreated = Dry unit weight of conpacted treated material.

3.3.5 Fi el d Denmonstrati on Test Results

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Wiile two options of the field denonstration
test results paragraph are provided, it is
preferable to force the Contractor to stop
processing contam nated material until results from
the field denonstration indicate that the
Contractor's proposed m x design can successfully
treat the contami nated material

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

After conpletion of the field denonstration, [no additional contam nated
material shall be processed until test results fromthe field denonstration
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verify that the treated naterial neets the physical and chemical criteria
listed in Table 1] [contami nated material may continue to be processed.
However, if test results fromthe field denpnstrati on do not pass the
criteria listed in Table 1, the contaminated naterial treated with the
failing mx design shall be reprocessed with a working m x design at no
additional cost to the Governnent].

3.4 QUALI TY CONTROL PROCEDURES
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NOTE: Leaching and hydraulic conductivity tests are
not anenable to real tine quality control because of
the tinme required to performthe tests; therefore,

it is preferable to mininize the nunber of |eaching
and hydraulic conductivity tests performed and to
mai ntain quality control of the S/'S process by
verifying that the m x design works during the field
denonstrati on and naintaining quality control by
nonitoring batch proportions and nmixing time. Rea
time indicator tests such as pH, specific
conductance, mix tenperature, and water content can
al so be used as quality control tools.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

3.4.1 Bat ch Proportions

M xing time, mxing speed, and ampunts of contani nated material, reagents,
and water added to each batch shall be recorded. Mxing time, mxing
speed, and batch proportions shall be maintained within the linits
specified in the approved Wrk Plan and as nodified during the field
denonstrati on.

3.4.2 Segregation
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NOTE: To prevent double handling, it is preferable
to place treated material directly into the

per manent storage area rather than stockpiling it
until post-treatment testing is conpleted.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Treated material shall be [separated into units (stockpiles) for
post-treatnent testing. Table 2 lists the frequency at which

post-treatnent testing shall be perforned. Unit size shall be equal to or

| ess than the quantity pertaining to the nost frequent quality contro

test] [placed directly into the permanent storage site after treatnent.
Treated material shall be placed such that the material fromspecific

bat ches/runs can be defined and renoved if it fails post-treatnent testing].

3.4.3 Quality Control Tests

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Sanples for post-treatnent testing should
generally be collected i mediately after treatnent.
This elimnates the need to renmove sanples fromthe
treated nass after it has cured.

If the treated material exhibits soil-like
properties, noisture content and density criteria
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may al so need to be specified for the post-treatnment
test sanples.

The val ues shown in Table 2 for frequency of testing
are only exanpl es and need to be deternmined on a
site specific basis. |If required, site specific
testing requirenments for off-gas em ssions, dust,

and noi se should al so be included in the table.
EIR IR R R R R I S I I IR I I I I I R R S b I IR I R I I I I R I I I I I I R R I S I b R I b I b I b b I b I b b I I b I b I b I

The tests listed in Table 2 shall be perforned on representative sanpl es of
treated material. Sanples for quality control and quality assurance
testing shall be collected i Mmediately after treatnent and allowed to cure
as specified in ASTM D 4832 or by another approved nethod. Sanples shal
neet the post-treatment testing criteria listed in Table 1

Table 2. POST- TREATMENT QUALI TY CONTROL TESTI NG FREQUENCY

Standard Test Procedure Frequency/ Cubi c
[ Met ers] [ yards]

TCLP 1 per [500][____]
EPA SW 846. 3-3

Unconfi ned Conpressive Strength 1 per [500][__ ]
ASTM D 1633

Permeabi lity 1 per [500][___ ]
ASTM D 5084

Vol une | ncrease 1 per [500][___ ]
ASTM D 1556

3.4.4 Ret esti ng and Reprocessing

Retesting and reprocessing shall be perfornmed, at no additional cost to the
CGovernment, for treated material that does not meet the physical and
chemical requirements listed in Table 1

3.4.4.1 Ret esti ng

Any unit that fails post-treatnment quality control or quality assurance
testing shall be retested or reprocessed. |If the Contractor elects to
retest the unit, two additional samples shall be collected and tested for
the failed paraneter. |f both tests pass, reprocessing of the unit wll
not be required. |If either sanple fails, the unit shall be reprocessed.

3.4.4.2 Repr ocessi ng
If the Contractor reprocesses a unit of material, the unit shall be sanpled
and tested as described in paragraph Quality Control Tests after
reprocessi ng.

3.4.5 Adjustnents to M x Design
Subj ect to approval, the m x design may be changed based on the

characteristics of the material being treated. An additional field
denonstrati on may be required by the Contracting Oficer prior to
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i npl emrent ati on of the new m x design.
.4.6 Qual ity Assurance Testing

Duplicate sanples shall be submitted to the Governnment's quality assurance
| aboratory at a frequency of one set of samples per [10] [__
quality control tests performed. Quality assurance sanples will be tested
for the parameters listed in Table 2. The Contracting O ficer may require
additional quality assurance tests as a result of failed quality assurance
or quality control tests. The Contracting Oficer nay also require
additional quality assurance tests due to changes in the m x design or
physi cal appearance of the contam nated material.

-- End of Section --
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