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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  sol i di f i cat i on/ st abi l i zat i on ( S/ S)  
of  cont ami nat ed mat er i al s.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

1.1   UNIT PRICES

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed i f  t he wor k 
i s i n one l ump sum cont r act  or  t her e i s a separ at e 
Measur ement  and Payment  Sect i on.   Bat ch pr ocessi ng 
i s l i kel y t o use wei ght  as t he met hod of  
measur ement .   I n s i t u pr ocesses ar e mor e l i kel y t o 
use vol ume as t he met hod of  measur ement .

**************************************************************************

a.  Payment will be based on the Contract unit price schedule for each [in 
situ] [ metric ton  ton ] [ cubic meter  cubic yard ] of contaminated 
material entering the S/S process.  Include the cost for materials, 
equipment, waste feed processing, S/S operations, stockpiles, testing, 
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and all other work associated with the S/S process in this unit cost.

b.  No payment will be made for materials or labor required to reprocess 
any processed material not meeting the physical and chemical testing 
requirements outlined in this section.  Deduct reprocessed material 
from the daily production rate.

1.2   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D1556/D1556M (2015; E 2016) Standard Test Method for 
Density and Unit Weight of Soil in Place 
by Sand-Cone Method

ASTM D1633 (2000; R 2007) Standard Test Methods for 
Compressive Strength of Molded Soil-Cement 
Cylinders

ASTM D4832 (2016; E 2018) Standard Test Method for 
Preparation and Testing of Controlled Low 
Strength Material (CLSM) Test Cylinders

ASTM D5084 (2016a) Standard Test Methods for 
Measurement of Hydraulic Conductivity of 
Saturated Porous Materials Using a 
Flexible Wall Permeameter

U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA SW-846.3-3 (1999, Third Edition, Update III-A) Test 
Methods for Evaluating Solid Waste: 
Physical/Chemical Methods
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

40 CFR 268 Land Disposal Restrictions

1.3   SYSTEM DESCRIPTION

**************************************************************************
NOTE:   The Cont r act or  i s somet i mes r equi r ed t o 
pr ovi de t r eat abi l i t y  st udy t est  r esul t s pr i or  t o 
per f or mi ng wor k at  t he s i t e.   Tr eat abi l i t y  st udy 
t est  r esul t s shoul d i ncl ude t he pr oposed r eagent s 
and mi x r at i os t o be used dur i ng f ul l  scal e 
t r eat ment .   The t est  r esul t s submi t t ed shoul d ver i f y 
t hat  t he mi x desi gn pr oposed meet s t he 
post - t r eat ment  cr i t er i a l i s t ed i n Tabl e 1.   
Consi der at i on shoul d al so be gi ven t o t he need t o 
moni t or  of f - gas and dust  emi ssi ons dur i ng t he 
t r eat abi l i t y  st udy.   Det ai l ed i nf or mat i on on t est i ng 
r equi r ement s,  t est  met hods,  det ect i on l i mi t s,  and 
of f - gas and dust  emi ssi on t est i ng r equi r ement s 
shoul d be pr esent ed i n t he appr opr i at e sect i on and 
r ef er enced her e.

At  pr oj ect s wher e st r i ct  t est i ng pr ot ocol s ar e 
r equi r ed t o adequat el y det er mi ne t he ef f ect i veness 
of  t he pr ocess bei ng t est ed,  t he Cont r act or  shoul d 
be r equi r ed t o pr ovi de a " Tr eat abi l i t y  St udy Wor k 
Pl an"  f or  appr oval  pr i or  t o per f or mi ng t he 
t r eat abi l i t y  st udy.

Pr i or  t o per f or mi ng any t r eat abi l i t y  st udy,  t he 
unt r eat ed sampl es shoul d be t est ed t o ver i f y t hat  
t hey cont ai n t he cont ami nant s of  concer n at  hi gh 
enough concent r at i ons and t hese cont ami nant s l each 
at  l evel s whi ch ar e r epr esent at i ve of  t he mat er i al s 
f ound on- si t e.   Addi t i onal  t est i ng may be needed t o 
ver i f y t hat  physi cal  pr oper t i es of  t he sampl es ar e 
al so r epr esent at i ve of  s i t e condi t i ons.

The l ast  t wo sent ences of  t hi s par agr aph shoul d be 
omi t t ed i f  a speci f i c  met hod of  t r eat ment  ( i n s i t u 
or  ex- si t u)  i s  desi r ed.

**************************************************************************

Use an [in situ] [pug mill] [ex-situ] [_____] S/S system that provides a 
safe, reliable method to treat contaminated material so that the treated 
material conforms to paragraph PERFORMANCE REQUIREMENTS.  A system or 
procedure, other than described in this section, may be used if the 
approved SUBMITTALS demonstrate equivalent capabilities.  Such approval 
does not relieve the Contractor of responsibility for meeting specified 
requirements for safety, reliability, and performance.

1.3.1   Work Plan

Submit an S/S Work Plan within [60] [_____] days after notice to proceed.  
Do not perform S/S of contaminated material until the work plan is 
approved.  Allow a period of [30] [_____] days in the schedule for 
Government review and approval of the work plan.  Address the technical 
requirements listed in this section in the work plan.  The technical 

SECTION 02 51 19  Page 5



requirements include, but are not limited to the following:

a.  Contractor Experience:  Information to demonstrate that the S/S 
Contractor meets the qualification requirements outlined in Paragraph 
QUALIFICATIONS.

b.  Mix Design:  The proposed mix design and method of mixing to be used 
in treating the contaminated material.  Identify the proposed source 
of water to be used for the S/S process.

c.  Equipment:  Specifications for the proposed homogenization and mixing 
equipment, batching equipment, and process control instrumentation.  
Include process flow diagrams, mixing times, and processing rates.  
Identify anticipated pretreatment of the contaminated material.

d.  Drawings:  Drawings indicating dimensions and layout of the S/S system 
on the site.  Drawings must be to scale.

e.  Emissions:  Identify and estimate air emissions, dust, and noise from 
the system.  Describe control systems required to maintain compliance 
with local, state, and federal regulations.  Also describe air 
emissions, dust, and noise testing protocol to be performed during the 
test run and full scale operations.

f.  Quality Control:  A quality control plan which addresses control and 
documentation of batch proportions, mixing time, mixing speed, sample 
collection, sample curing, and post-treatment testing.

g.  Demobilization:  A post-treatment cleanup and sampling plan for the 
treatment area.

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

1.3.2   Other Submittal Requirements

Submit the following:

a.  Resumes of key personnel at least [5] [_____] working days prior to 
the personnel assuming duties on site.

b.  Daily batch proportion and mixing quality control data.

c.  Results of post-treatment tests performed.

d.  The field demonstration report including pre-treatment and 
post-treatment test results.  Document other relevant field 
demonstration data including but not limited to:  batch proportions, 
mixing time, and mixing speed.  Include off-gas, dust, and noise test 
results.

e.  Reagent composition, certificates of analysis, and SDS documentation.  
A confidentiality agreement may be requested if proprietary reagents 
are being used.

1.3.3   Performance Requirements

**************************************************************************
NOTE:   The post - t r eat ment  t est i ng cr i t er i a l i s t ed i n 
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Tabl e 1 ar e onl y exampl es.   Chemi cal  and physi cal  
t est  cr i t er i a shoul d be det er mi ned on a s i t e 
speci f i c  basi s.   Post - t r eat ment  cr i t er i a may be 
based on f eder al  r egul at or y cr i t er i a,  s i t e speci f i c  
r i sk anal yses,  or  s i t e speci f i c  cr i t er i a based on 
st at e and l ocal  r egul at i ons.

**************************************************************************

Perform the [Toxicity Characteristic Leaching Procedure as specified in 
EPA SW-846.3-3 ] [_____] on representative samples of treated material.  
The extract must meet the chemical post-treatment testing  criteria listed 
in Table 1.  Conduct chemical testing required in this section in 
accordance with [_____].  The treated material must also meet the physical 
testing criteria listed in Table 1.  Perform the tests listed in Table 1 
on samples that have been cured for [3] [_____] days.

Table 1 - POST-TREATMENT TEST CRITERIA

TEST TEST VALUE

Arsenic [_____] mg/L

Cadmium [_____] mg/L

Chromium (Total) [_____] mg/L

Lead [_____] mg/L

Min. Unconfined Compressive Strength ASTM D1633 [_____] kPa

Max. Permeability ASTM D5084 [_____] cm/s

Maximum Volume Increase [_____] percent

1.3.3.1   Disposal of Treated Material

**************************************************************************
NOTE:   Ref er ence t he appr opr i at e sect i on whi ch 
descr i bes r equi r ement s f or  di sposal  of  t r eat ed 
mat er i al ,  i ncl udi ng mani f est s f or  of f - s i t e 
di sposal .   I dent i f y onsi t e di sposal  l ocat i ons on t he 
drawings.

**************************************************************************

Dispose the treated material, upon meeting the physical and chemical 
testing criteria, as required by Section [ 02 81 00  TRANSPORTATION AND 
DISPOSAL OF HAZARDOUS MATERIALS] [_____].

1.3.3.2   Emission Controls

**************************************************************************
NOTE:   Si t e speci f i c  r equi r ement s shoul d be added t o 
t hi s par agr aph.

**************************************************************************

Include control apparatus necessary to meet local, state, and/or federal 
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regulations for air emissions and dust in the S/S system.

1.3.3.3   Noise Control

**************************************************************************
NOTE:   Di f f er ent  day and ni ght  noi se r est r i ct i ons 
may be appr opr i at e.

**************************************************************************

The S/S system must [meet state and local noise pollution control 
regulations] [not exceed [_____] decibels at any site boundary].

1.4   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-03 Product Data
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Work Plan
Qualifications
Equipment
Quality Control Tests
Key Personnel
Batch Proportions

SD-06 Test Reports

Post Treatment Testing
Field Demonstration

SD-07 Certificates

Reagents

1.5   QUALIFICATIONS

1.5.1   Contractor Experience

Have successfully completed at least [5] [_____] S/S projects of 
comparable size and scope in accordance with local, state, and federal 
requirements using the proposed system or a similar system.

1.5.2   Key Personnel

Provide key personnel with a minimum of [3] [_____] years of S/S field 
experience.  Include system operators, quality control personnel, and 
supervisory engineering and technical staff involved with the S/S system 
operation in key personnel.

1.6   PROJECT/SITE CONDITIONS

**************************************************************************
NOTE:   Per t i nent  s i t e char act er i zat i on dat a shoul d 
be pl aced i n t he appendi x of  t he speci f i cat i ons or  
on t he dr awi ngs and r ef er enced her e.   I ndi cat e t he 
det ai l  t o whi ch s i t e char act er i zat i on has been 
per f or med and i ndi cat e wher e obvi ous dat a gaps exi st .

Si t e speci f i c  condi t i ons shoul d be consi der ed when 
det er mi ni ng al l owabl e t emper at ur es at  whi ch S/ S and 
cur i ng may t ake pl ace.   Tr eat abi l i t y  st udi es can be 
used t o addr ess t hi s i ssue.

**************************************************************************

The physical conditions indicated on the drawings and in the 
specifications are the result of site investigations.  While the site 
investigation data is representative of subsurface conditions at a 
specific location, variations in the contaminated materials are expected 
to exist.  Do not perform S/S in an ambient temperature below  [4] [_____] 
degrees C  [40] [_____] degrees F  without approval.  Make provisions to 
maintain the temperature of the treated material above freezing while 
curing.  Do not treat contaminated material if it contains any frozen 
material.  The temperature of the S/S material immediately after treatment 
must not exceed  [32] [_____] degrees C  [90] [_____] degrees F  without 
approval.  Do not perform S/S during periods of heavy rainfall as this 
will result in the addition of excess water to the mixture.
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PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Water

**************************************************************************
NOTE:   I t  may be appr opr i at e t o r equi r e chemi cal  
t est i ng of  t he pr oposed wat er  sour ce when t he wat er  
i s of  quest i onabl e qual i t y.

**************************************************************************

Water containing concentrations of oil, acid, salt, alkali, organic 
matter, or other deleterious substances which will be detrimental to the 
successful execution of the S/S treatment process is prohibited.  Use 
potable water where available.  The Government may require the Contractor 
to perform chemical analyses on representative water samples if the water 
appears to be of questionable quality.   

2.1.2   Reagents

Provide the chemical composition of reagents used.  Provide a certificate 
of analysis supplied by the vendor with each shipping unit of reagent.  
Ship reagents in properly labeled containers with instructions for 
handling and storage.  Strictly adhere to the instructions.

2.1.3   Mix Design

**************************************************************************
NOTE:   I n most  i nst ances,  t he Gover nment  wi l l  have 
conduct ed t r eat abi l i t y  st udi es pr i or  t o 
adver t i sement  f or  bi ds.   Resul t s of  t hese 
t r eat abi l i t y  st udi es ar e gener al l y pr ovi ded t o 
bi dder s and i ncl uded i n t he cont r act  document s.

**************************************************************************

Select a mix design which meets the performance criteria listed in Table 1 
for use during full scale treatment.  [A preliminary treatability study 
has been performed on the contaminated materials.  Results of this study 
are provided in Appendix [_____] for information only.] [No Government 
treatability studies were performed.]

2.2   EQUIPMENT

2.2.1   Mixing Equipment

Provide mixing equipment with a minimum capacity adequate to meet 
performance and schedule requirements and with positive means for 
controlling the mix proportions, maintaining the time of mixing constant, 
and maintaining the appropriate speed of rotation of the mixer.

2.2.2   Reagent Feed Units

Provide satisfactory means, incorporating weighing, metering or volumetric 
measurement to separately batch the required amount of each reagent.  
Equip and operate silos and feeders so that no caking of material or 
variation in feed occurs.  Make provisions so that each reagent can be 
easily sampled.
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2.2.3   Accuracy of Measurement Equipment

Provide scales, meters, and volumetric measuring devices used for 
measuring contaminated material, reagents, and water for S/S processing 
that are accurate to plus or minus [0.1] [_____] percent of the quantity 
being measured.  Calibrate measuring equipment once every [5] [_____] 
working days.

PART 3   EXECUTION

3.1   STOCKPILES

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  st ockpi l es ar e not  
r equi r ed.   Mor e el abor at e st ockpi l e r equi r ement s may 
be needed based on si t e- speci f i c  r egul at or y cr i t er i a.

I n addi t i on t o l eachat e col l ect ed f r om st ockpi l es,  
wat er  f r om ot her  sour ces ( decont ami nat i on wat er ,  
sur f ace r unof f ,  et c. )  i s  al so somet i mes used i n t he 
S/ S pr ocess.

**************************************************************************

Construct stockpiles for storing contaminated material [prior to] [and] 
[following] treatment.  Construct stockpiles to include:

a.  A geomembrane liner with a minimum thickness of  1.0 mm  40 mils .  
Protect the liner from vehicles using a  [540] [_____] g/square m  [16] 
[_____] ounce/square yard  geotextile and a traffic surface layer 
consisting of gravel, concrete, or other material which will not 
damage the geomembrane.  Place the geomembrane on a ground surface 
that is smooth and free of rocks greater than  13 mm  0.5 inches  in 
diameter or any other object that could damage the geomembrane.

b.  Slope the liner to a low point to allow leachate to be collected.  
Analyze leachate collected from the stockpile and, if necessary, treat 
to meet applicable local, state, and federal regulations.  Leachate 
collected from the stockpile may be used in the S/S process provided 
the treated material to which the leachate was added meets the 
physical and chemical post-treatment test criteria.

c.  A geomembrane cover with a minimum thickness of  0.25 mm  10 mils  to 
prevent precipitation from entering the stockpile.

d.  Berms surrounding the stockpile that are a minimum of  300 mm  12 inches  
in height.

3.2   OPERATION

3.2.1   Dissimilar Materials

Do not mix together dissimilar materials that testing has indicated need 
different mix ratios.

3.2.2   Oversize Material

**************************************************************************
NOTE:   I ndi cat e t he met hod and l ocat i on of  di sposal  
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of  t r eat ed over si ze mat er i al .
**************************************************************************

Reduce contaminated material that exceeds the maximum allowable particle 
size of the S/S mixing unit and that is amenable to treatment to a size 
that the mixing unit can accept.  Treat oversize material that cannot be 
reduced to an allowable size for the S/S unit in accordance with [
40 CFR 268 ] [_____].  After treatment, dispose the material [_____].  
Dispose hazardous residual produced in treating the oversize material in 
accordance with applicable local, state and federal regulations.

3.3   FIELD DEMONSTRATION

Prior to full-scale operations, perform a field demonstration.  Process at 
least [500] [_____]  cubic meters  cubic yards  of contaminated material and 
perform the tests listed in Table 2 on [5] [_____] representative samples 
of the treated material.  Perform a field demonstration on each 
distinctive type of material or contaminant to be treated.

3.3.1   Full-Scale Processing Equipment

Use the full-scale processing equipment for the field demonstration.  Use 
the same reagents, mix ratios, and mixing procedures used during the field 
demonstration for the remainder of the work.

3.3.2   Sampling Locations

**************************************************************************
NOTE:   Sampl i ng pr ot ocol s f or  t he f i el d 
demonst r at i on shoul d be t he same as t he sampl i ng 
pr ot ocol s used f or  f ul l  scal e t r eat ment .   Speci f y 
t he met hod,  l ocat i on and dept h at  whi ch sampl es f or  
t he f i el d demonst r at i on wi l l  be obt ai ned.   Chemi cal  
t est i ng shoul d gener al l y be per f or med t o ver i f y t hat  
t he mat er i al s t o be used f or  t he t est  r un,  cont ai n 
t he cont ami nant s of  concer n at  hi gh enough 
concent r at i ons t o adequat el y t est  t he syst em.   
Addi t i onal  t est i ng may be war r ant ed t o ver i f y t hat  
t he physi cal  pr oper t i es of  t he mat er i al s ar e al so 
r epr esent at i ve of  s i t e condi t i ons.

**************************************************************************

Obtain contaminated material used for the field demonstration from 
[_____].  Prior to performing the field demonstration, test contaminated 
material to be used for the field demonstration to verify it contains the 
following minimum levels of contamination:  [_____].

3.3.3   Testing

**************************************************************************
NOTE:   Consi der at i on shoul d be gi ven t o t he need f or  
moni t or i ng of f - gas,  dust ,  and noi se gener at i on 
dur i ng t he f i el d demonst r at i on t o ensur e compl i ance 
wi t h l ocal ,  st at e,  and f eder al  r egul at i ons.

**************************************************************************

Perform testing to verify that the treated material from the field 
demonstration meets the specified physical and chemical criteria.  If the 
treated material produced during the field demonstration does not pass the 
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testing requirements, treat an equal quantity of the same type of material 
which failed using a new mix design or procedure.

3.3.4   Volume Increase

**************************************************************************
NOTE:   The excessi ve addi t i on of  r eagent s dur i ng 
t r eat ment  can r esul t  i n a gr eat er  t han ant i c i pat ed 
vol ume i ncr ease.   Li mi t i ng vol ume i ncr ease i s 
i mpor t ant  i f  t he t r eat ed mat er i al  i s  t o be pl aced i n 
an onsi t e l andf i l l  wi t h l i mi t ed st or age space.   For  
t hi s r eason,  moni t or i ng of  vol ume i ncr ease i s of t en 
done dur i ng t he t r eat abi l i t y  st udy,  f i el d 
demonst r at i on,  and/ or  f ul l - scal e t r eat ment .

The excessi ve addi t i on of  r eagent s can al so r esul t  
i n hi gher  t r eat ment  and of f - s i t e di sposal  cost s.

**************************************************************************

Determine and report the estimated increase in volume resulting from 
treatment with the field demonstration test results.  Determine the volume 
increase by comparing the volume of in situ contaminated material to be 
treated to the volume of treated material using the following formula:

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

B= Volume increase in percent.
R= Dry weight ratio of solidifying agent to waste.
D in situ = Dry unit weight of in situ waste.
D treated = Dry unit weight of compacted treated material.

3.3.5   Field Demonstration Test Results

**************************************************************************
NOTE:   Whi l e t wo opt i ons of  t he f i el d demonst r at i on 
t est  r esul t s par agr aph ar e pr ovi ded,  i t  i s  
pr ef er abl e t o f or ce t he Cont r act or  t o st op 
pr ocessi ng cont ami nat ed mat er i al  unt i l  r esul t s f r om 
t he f i el d demonst r at i on i ndi cat e t hat  t he 
Cont r act or ' s pr oposed mi x desi gn can successf ul l y 
t r eat  t he cont ami nat ed mat er i al .

**************************************************************************

After completion of the field demonstration, [do not process additional 
contaminated material until test results from the field demonstration 
verify that the treated material meets the physical and chemical criteria 
listed in Table 1] [contaminated material may continue to be processed.  
However, if test results from the field demonstration do not pass the 
criteria listed in Table 1, reprocess the contaminated material treated 
with the failing mix design with a working mix design at no additional 
cost to the Government].

3.4   QUALITY CONTROL PROCEDURES

**************************************************************************
NOTE:   Leachi ng and hydr aul i c conduct i v i t y t est s ar e 
not  amenabl e t o r eal  t i me qual i t y cont r ol  because of  
t he t i me r equi r ed t o per f or m t he t est s;  t her ef or e,  
i t  i s  pr ef er abl e t o mi ni mi ze t he number  of  l eachi ng 
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and hydr aul i c conduct i v i t y t est s per f or med and t o 
mai nt ai n qual i t y cont r ol  of  t he S/ S pr ocess by 
ver i f y i ng t hat  t he mi x desi gn wor ks dur i ng t he f i el d 
demonst r at i on and mai nt ai ni ng qual i t y cont r ol  by 
moni t or i ng bat ch pr opor t i ons and mi xi ng t i me.   Real  
t i me i ndi cat or  t est s such as pH,  speci f i c  
conduct ance,  mi x t emper at ur e,  and wat er  cont ent  can 
al so be used as qual i t y cont r ol  t ool s.

**************************************************************************

3.4.1   Batch Proportions

Record the mixing time, mixing speed, and amounts of contaminated 
material, reagents, and water added to each batch.  Maintain mixing time, 
mixing speed, and batch proportions within the limits specified in the 
approved Work Plan and as modified during the field demonstration.

3.4.2   Segregation

**************************************************************************
NOTE:   To pr event  doubl e handl i ng,  i t  i s  pr ef er abl e 
t o pl ace t r eat ed mat er i al  di r ect l y i nt o t he 
per manent  st or age ar ea r at her  t han st ockpi l i ng i t  
unt i l  post - t r eat ment  t est i ng i s compl et ed.

**************************************************************************

[Separate treated material into units (stockpiles) for post-treatment 
testing.  Perform post-treatment testing at the frequency listed in Table 
2.  Unit size greater than the quantity pertaining to the most frequent 
quality control test is prohibited.] [Place treated material directly into 
the permanent storage site after treatment.  Place treated material such 
that the material from specific batches/runs can be defined and removed if 
it fails post-treatment testing.]

3.4.3   Quality Control Tests

**************************************************************************
NOTE:   Sampl es f or  post - t r eat ment  t est i ng shoul d 
gener al l y be col l ect ed i mmedi at el y af t er  t r eat ment .   
Thi s el i mi nat es t he need t o r emove sampl es f r om t he 
t r eat ed mass af t er  i t  has cur ed.

I f  t he t r eat ed mat er i al  exhi bi t s soi l - l i ke 
pr oper t i es,  moi st ur e cont ent  and densi t y cr i t er i a 
may al so need t o be speci f i ed f or  t he post - t r eat ment  
t est  sampl es.

The val ues shown i n Tabl e 2 f or  f r equency of  t est i ng 
ar e onl y exampl es and need t o be det er mi ned on a 
s i t e speci f i c  basi s.   I f  r equi r ed,  s i t e speci f i c  
t est i ng r equi r ement s f or  of f - gas emi ssi ons,  dust ,  
and noi se shoul d al so be i ncl uded i n t he t abl e.

**************************************************************************

Perform the tests listed in Table 2 on representative samples of treated 
material.  Collect samples for quality control and quality assurance 
testing immediately after treatment and allowed to cure as specified in 
ASTM D4832 or by another approved method.  Samples must meet the 
post-treatment testing criteria listed in Table 1.
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Table 2 - POST-TREATMENT QUALITY CONTROL TESTING FREQUENCY

Standard Test Procedure Frequency/Cubic  Meters  Yards

TCLP EPA SW-846.3-3 1 per [500][_____]

Unconfined Compressive Strength ASTM D1633 1 per [500][_____]

Permeability ASTM D5084 1 per [500][_____]

Volume Increase ASTM D1556/D1556M 1 per [500][_____]

3.4.4   Retesting and Reprocessing

Perform retesting and reprocessing , at no additional cost to the 
Government, for treated material that does not meet the physical and 
chemical requirements listed in Table 1.

3.4.4.1   Retesting

Retest or reprocess any unit that fails post-treatment quality control or 
quality assurance testing.  If the Contractor elects to retest the unit, 
collect and test two additional samples for the failed parameter.  If both 
tests pass, reprocessing of the unit will not be required.  If either 
sample fails, reprocess the unit.

3.4.4.2   Reprocessing

If the Contractor reprocesses a unit of material, sample and test the unit 
as described in paragraph Quality Control Tests after reprocessing.

3.4.5   Adjustments to Mix Design

Subject to approval, the mix design may be changed based on the 
characteristics of the material being treated.  An additional field 
demonstration may be required by the Contracting Officer prior to 
implementation of the new mix design.

3.4.6   Quality Assurance Testing

Submit duplicate samples to the Government's quality assurance laboratory 
at a frequency of one set of samples per [10] [_____] sets of quality 
control tests performed.  Quality assurance samples will be tested for the 
parameters listed in Table 2.  The Contracting Officer may require 
additional quality assurance tests as a result of failed quality assurance 
or quality control tests.  The Contracting Officer may also require 
additional quality assurance tests due to changes in the mix design or 
physical appearance of the contaminated material.

       -- End of Section --
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