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SECTION 02 61 13

EXCAVATION AND HANDLING OF CONTAMINATED MATERIAL
02/ 10,  CHG 1:  02/ 21

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  excavat i on,  handl i ng,  and t empor ar y 
st or age of  cont ami nat ed mat er i al .

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

**************************************************************************
NOTE:   The f ol l owi ng i nf or mat i on shoul d be shown on 
t he pr oj ect  dr awi ngs:

a.   Over al l  s i t e pl an,  bor r ow ar eas,  st ockpi l e 
ar eas,  st or age ar eas,  secur i t y r equi r ement s,  speci al  
shor i ng r equi r ement s,  bor i ng l ogs,  and access r out es.

b.   I ndi v i dual  s i t e pl ans of  each ar ea of  
cont ami nat i on wi t h s i t e f eat ur es such as bui l di ngs,  
r oads,  ut i l i t i es,  t opogr aphy,  t r ees,  shr ubs,  sur f ace 
condi t i ons,  et c.

c.   Li mi t s of  pavement  r emoval ,  f ence r emoval ,  and 
t he l ocat i on of  anci l l ar y equi pment  t o be r emoved.
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When appl i cabl e,  t he use of  onsi t e f i el d scr eeni ng 
or  f i el d anal ysi s ( suppor t ed at  a pr escr i bed 
f r equency by f i xed l abor at or y anal ysi s)  shoul d be 
encour aged t o avoi d pr ol onged del ays or  equi pment  
downtime.

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

1.1   MEASUREMENT AND PAYMENT

**************************************************************************
NOTE:   These par agr aphs shoul d be del et ed i f  t he 
wor k i s i n one l ump sum cont r act  pr i ce.   Coor di nat e 
r equi r ement s of  t hese par agr aphs wi t h t he bi ddi ng 
schedule.

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

1.1.1   Measurement

**************************************************************************
NOTE:   Modi f y t hi s par agr aph i f  t he met hod of  
payment  wi l l  be on a wei ght  basi s.

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

Base measurement for excavation and onsite transportation on the actual 
number of cubic  meters  yards  of contaminated material in-place prior to 
excavation.  Base determination of the volume of contaminated material 
excavated on cross-sectional volume determination reflecting the 
differential between the original elevations of the top of the 
contaminated material and the final elevations after removal of the 
contaminated material.  Base measurement for backfilling of excavated 
areas on in-place cubic  meters  yards  of compacted fill.  Base measurement 
for construction of stockpile areas on the number of square  meters  yards  
of stockpile liner constructed.

1.1.2   Payment

1.1.2.1   Excavation and Transportation

Compensation for excavation and onsite transportation of contaminated 
material will be paid as a unit cost.  Include any other items incidental 
to excavation and handling not defined as having a specific unit cost.

1.1.2.2   Backfilling

Compensation for backfill soil, transportation of backfill, backfill soil 
conditioning, backfilling, compaction, and geotechnical testing will be 
paid as a single unit cost.

1.1.2.3   Stockpiling

Compensation for construction of stockpile areas will be paid for as a 
unit cost.  Include all aspects of grading, preparation, handling, 
placement, maintenance, removal, treatment, and disposal of stockpile 
cover materials and liner materials and all other items incidental to 
construction of stockpiles in the unit cost.
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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 D698 (2012; E 2014; E 2015) Laboratory 
Compaction Characteristics of Soil Using 
Standard Effort (12,400 ft-lbf/cu. ft. 
(600 kN-m/cu. m.))

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

ASTM D1557 (2012; E 2015) Standard Test Methods for 
Laboratory Compaction Characteristics of 
Soil Using Modified Effort (56,000 
ft-lbf/ft3) (2700 kN-m/m3)

ASTM D2167 (2015) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D2487 (2017; E 2020) Standard Practice for 
Classification of Soils for Engineering 
Purposes (Unified Soil Classification 
System)

ASTM D5434 (2012) Field Logging of Subsurface 
Explorations of Soil and Rock

ASTM D6938 (2017a) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)
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ASTM D7928 (2017) Standard Test Method for 
Particle-Size Distribution (Gradation) of 
Fine-Grained Soils Using the Sedimentation 
(Hydrometer) Analysis

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety -- Safety and Health 
Requirements Manual

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926 Safety and Health Regulations for 
Construction

40 CFR 302 Designation, Reportable Quantities, and 
Notification

1.3   DESCRIPTION OF WORK

**************************************************************************
NOTE:   I ncl ude any per t i nent  i nf or mat i on r egar di ng 
pr oj ect / s i t e condi t i ons i n t hi s par agr aph,  t he 
appendi ces t o t he speci f i cat i ons,  or  on t he dr awi ngs.

I f  over si ze mat er i al  such as debr i s and f oundat i ons 
ar e pr esent ,  t he speci f i cat i on shoul d descr i be 
t r eat ment ,  handl i ng,  and di sposal  r equi r ement s f or  
t hi s mat er i al .   Measur ement  and payment  pr ocedur es 
shoul d al so be descr i bed f or  t hi s mat er i al .

I f  c l ean soi l  over l i es t he cont ami nat ed mat er i al ,  
t he speci f i cat i on shoul d descr i be how t hi s mat er i al  
wi l l  be measur ed,  r emoved,  st or ed,  and t est ed t o 
ver i f y t hey ar e c l ean.

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

The work consists of excavation and temporary storage of approximately 
[_____] cubic  meters  yards  of contaminated material.  Approximate 
locations of contaminated material are shown on the drawings.  
Characterization data on the nature and extent of the contaminated 
material is shown in Appendix [_____].  Subsurface conditions are shown 
[on the drawings] [in Appendix [_____]].  Submit a Work Plan  as specified 
below.  Notify the Contracting Officer within [24] [_____] hours, and 
before excavation, if contaminated material is discovered that has not 
been previously identified or if other discrepancies between data provided 
and actual field conditions are discovered.  Backfill material is [not 
available onsite] [available onsite and typically consists of [_____]].  
Ground water is approximately [_____]  meters  feet  below pre-excavation 
ground surface.  Conduct required sampling and chemical analysis in 
accordance with [_____].

1.3.1   Scheduling

Notify the Contracting Officer [_____] calendar days prior to the start of 
excavation of contaminated material.  The [Contracting Officer] 
[Contractor] is responsible for contacting regulatory agencies in 
accordance with the applicable reporting requirements.
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1.3.2   Work Plan

Submit a Work Plan within [30] [_____] calendar days after notice to 
proceed.  Do not perform work at the site, with the except site 
inspections and surveys, until the Work Plan is approved.  Allow [30] 
[_____] calendar days in the schedule for the Government's review.  No 
adjustment for time or money will be made if resubmittals of the Work Plan 
are required due to deficiencies in the plan.  At a minimum, include the 
following in the the Work Plan:

a.  Schedule of activities.

b.  Method of excavation and equipment to be used.

c.  Shoring or side-wall slopes proposed.

d.  Dewatering plan.

e.  Storage methods and locations for liquid and solid contaminated 
material.

f.  Borrow sources and haul routes.

g.  Decontamination procedures.

h.  Spill contingency plan.

1.3.3   Other Submittal Requirements

Submit separate cross-sections of each area before and after excavation 
and after backfilling, test results, and [_____] copies of the Closure 
Report within [14] [_____] calendar days of work completion at the site.

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,  
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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-01 Preconstruction Submittals

Work Plan ; G[, [_____]]

SD-02 Shop Drawings

Surveys

SD-06 Test Reports

Compaction

Closure Report ; G[, [_____]]

1.5   REGULATORY REQUIREMENTS

1.5.1   Permits and Licenses

**************************************************************************
NOTE:   I ncl ude addi t i onal  s i t e speci f i c  r equi r ement s 
i n t hi s par agr aph.

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

Obtain required federal, state, and local permits for excavation and 
storage of contaminated material.  Obtain permits at no additional cost to 
the Government.

1.5.2   Air Emissions

**************************************************************************
NOTE:   An ai r  pat hway anal ysi s shoul d be per f or med 
dur i ng desi gn t o det er mi ne what  ai r  moni t or i ng and 
cont r ol s ar e r equi r ed.   Gui dance on ai r  pat hway 
anal yses i s pr ovi ded i n EP 1110- 1- 21  Ai r  Pat hway 
Anal ysi s f or  t he Desi gn of  Hazar dous,  Toxi c,  and 
Radi oact i ve Wast e ( HTRW)  Remedi al  Act i on Pr oj ect s.   
Speci f y per i met er  ai r  moni t or i ng r equi r ement s i n 
Section 01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS.

**************************************************************************
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Monitor and control air emissions in accordance with Section 01 57 19  
TEMPORARY ENVIRONMENTAL CONTROLS.

PART 2   PRODUCTS

2.1   SPILL RESPONSE MATERIALS

Provide appropriate spill response materials including, but not limited to 
the following: containers, adsorbents, shovels, and personal protective 
equipment.  Make spill response materials available at all times when 
contaminated materials/wastes are being handled or transported.  Provide 
spill response materials that are compatible with the type of materials 
and contaminants being handled.

2.2   BACKFILL

**************************************************************************
NOTE:   I f  cont ami nat ed mat er i al  r emoval  i s  par t  of  a 
l ar ger  pr oj ect  and a backf i l l i ng speci f i cat i on i s 
needed f or  t he pr oj ect  as a whol e,  r ef er  t o anot her  
speci f i cat i on such as Sect i on 31 23 00. 00 20 
EXCAVATI ON AND FI LL f or  Bui l di ngs,  f or  backf i l l  
r equi r ement s and del et e t he f ol l owi ng par agr aphs.

I n many cases,  t he degr ee of  engi neer i ng cont r ol  of  
t he mat er i al s used as backf i l l  may not  need t o be as 
st r i ngent  as descr i bed i n t hi s par agr aph.   I n ot her  
cases,  such as under  pavement s,  speci al  compact i on 
and mat er i al  r equi r ement s may appl y and t he 
speci f i cat i on wi l l  need t o be r evi sed t o addr ess 
t hese speci al  r equi r ement s or  anot her  speci f i cat i on 
sect i on shoul d be r ef er enced.

Backf i l l  and t opsoi l  br ought  i n f r om of f s i t e i s 
usual l y t est ed t o ver i f y t he mat er i al  i s  c l ean.   
Qual i t y assur ance sampl es t aken by t he Gover nment  
may al so be pr udent  t o ver i f y t he sel l er ' s c l ai ms by 
anal yzi ng f or  t ar get  anal yt es.   Backf i l l  i s  commonl y 
t est ed f or  t he s i t e speci f i c  cont ami nant s bei ng 
cl eaned up and/ or  i s based on suspi c i on of  
cont ami nat i on at  t he s i t e f r om whi ch t he backf i l l  i s  
originating.

At  some si t es,  pr evi ousl y cont ami nat ed mat er i al  
whi ch has been r emoved f r om t he excavat i on i s r eused 
as backf i l l  f ol l owi ng t r eat ment  t o r emove t he 
cont ami nant  of  concer n.

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

Obtaib backfill material from [the location indicated on the drawings] 
[offsite sources approved by the Contracting Officer].  Classify backfill 
in accordance with ASTM D2487 as GW, GP, GM, GC, SW, SP, SM, SC, ML, MH, 
CL, or CH.  Provide backfill that is free from roots and other organic 
matter, trash, debris, snow, ice or frozen materials.  Test backfill 
material for the parameters listed below at a frequency of once per [3000] 
[_____] cubic  m yards .  Perform a minimum of one set of classification 
tests per borrow source.  Also collect and test [one] [_____] backfill 
sample per borrow source for the chemical parameters listed below.
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Physical Parameter Criteria Test Method

Grain Size [_____] ASTM D7928

Compaction [_____] ASTM D698

[_____] [_____] [_____]

Chemical Parameter Test Frequency Criteria

[_____] [_____] [_____]

Do not use material for backfill until borrow source chemical and physical 
test results have been submitted and approved.

PART 3   EXECUTION

3.1   SURVEYS

Perform surveys immediately prior to and after excavation of contaminated 
material to determine the volume of contaminated material removed.  Also, 
perform surveys immediately after backfill of each excavation.  Provide 
cross-sections on  [7.6] [_____] meter  [25] [_____] foot  intervals and at 
break points for all excavated areas.  Survey and show locations of 
confirmation samples on the drawings.  Perform surveys in accordance with 
Section:  [_____].

3.2   EXISTING STRUCTURES AND UTILITIES

Do not perform e excavation until site utilities have been field located.  
Take the necessary precautions to ensure no damage occurs to existing 
structures and utilities.  Repair damage to existing structures and 
utilities resulting from the Contractor's operations at no additional cost 
to the Government.  Do not disturb utilities encountered that were not 
previously shown or otherwise located without approval from the 
Contracting Officer.

3.3   CLEARING

**************************************************************************
NOTE:   Gr ubbi ng i s t ypi cal l y not  r equi r ed at  s i t es 
wher e cont ami nat ed soi l  i s  bei ng excavat ed f or  
t r eat ment  and/ or  di sposal .   Typi cal l y,  veget at i on 
t hat  i s cut  of f  above a cer t ai n hei ght  i s def i ned as 
c l ean and any st umps and br ush bel ow t hi s hei ght  ar e 
def i ned as cont ami nat ed.

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

Perform clearing to the limits shown on the drawings in accordance with 
Section 31 11 00  CLEARING AND GRUBBING.
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3.4   CONTAMINATED MATERIAL REMOVAL

**************************************************************************
NOTE:   Excavat i ons shoul d be mar ked and secur ed i n 
accor dance wi t h t he r equi r ement s speci f i ed i n 
Section 01 35 29. 13 HEALTH,  SAFETY,  AND EMERGENCY 
RESPONSE PROCEDURES FOR CONTAMI NATED SI TES.

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

3.4.1   Excavation

**************************************************************************
NOTE:   For  l ar ge excavat i ons,  mor e t han one 
excavat i on l og may be r equi r ed.

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

Excavate areas of contamination to the depth and extent shown on the 
drawings and not more than  [60] [_____] mm  [0.2] [_____] ft  beyond the 
depth and extent shown on the drawings unless directed by the Contracting 
Officer.  Perform excavation in a manner that will limit spills and the 
potential for contaminated material to be mixed with uncontaminated 
material.  Maintain an excavation log describing visible signs of 
contamination encountered for each area of excavation.  Prepare excavation 
logs in accordance with ASTM D5434.

3.4.2   Shoring

If workers must enter the excavation, evaluate, shore, slope or brace it 
as required by EM 385-1-1  and 29 CFR 1926  section 650.

3.4.3   Dewatering

**************************************************************************
NOTE:   Dewat er i ng can si gni f i cant l y i ncr ease t he 
cost  of  a pr oj ect  i nvol v i ng t he excavat i on of  
cont ami nat ed mat er i al  and shoul d be car ef ul l y 
consi der ed dur i ng desi gn.   UFC 3- 220- 05 Dewat er i ng 
and Gr oundwat er  Cont r ol  pr ovi des gui dance on t he 
desi gn of  dewat er i ng syst ems.

I f  wat er  f r om dewat er i ng oper at i ons wi l l  be al l owed 
t o di schar ge on or  i nt o t he gr ound,  an NPDES per mi t  
f or  dewat er i ng i s r equi r ed.   Ref er ence t he per mi t s 
par agr aph of  Sect i on 01 57 19 TEMPORARY 
ENVI RONMENTAL CONTROLS f or  per mi t  r equi r ement s.

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

Divert surface water to prevent entry into the excavation.  [Limit 
dewatering to that necessary to assure adequate access, a safe excavation, 
prevent the spread of contamination, and to ensure that compaction 
requirements can be met.] [Do not perform dewatering without prior 
approval of the Contracting Officer.]

3.5   CONFIRMATION SAMPLING AND ANALYSIS

**************************************************************************
NOTE:   Conf i r mat i on sampl es and anal yses ar e used t o 
ver i f y c l eanup cr i t er i a have been met .   These t est  
r esul t s shoul d be of  r el at i vel y hi gh qual i t y.   For  
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t hi s r eason,  t he desi gner  shoul d consi der  t he  
r egul at or y r equi r ement s,  t he compl exi t y of  t he 
moni t or i ng needed,  and quant i t at i ve Dat a Qual i t y 
Obj ect i ves i n det er mi ni ng t he anal yt i cal  met hods 
specified.

The number  of  conf i r mat i on sampl es must  be based on 
t he si ze of  t he excavat i on and r egul at or y 
r equi r ement s.   For  smal l  excavat i ons,  a mi ni mum of  
one sampl e shoul d be t aken f r om near  t he cent er  of  
t he excavat i on ( or  wher e t her e i s t he hi ghest  
pot ent i al  f or  cont ami nat i on) .   Addi t i onal  sampl es 
may be or i ent ed symmet r i cal l y r el at i ve t o t he cent er  
sampl e and t he l i mi t s of  t he excavat i on.

Many mi l i t ar y f aci l i t i es have base- wi de sampl i ng and 
anal ysi s pl ans whi ch have been appr oved by t he 
appl i cabl e r egul at or y agenci es.   These pl ans may 
speci f y t he number  of  conf i r mat i on sampl es whi ch 
must  be t aken.

For  l ar ger  excavat i ons,  EPA 230/ 02- 89- 042 Met hods of  
Eval uat i on and At t ai nment  of  Cl eanup St andar ds 
pr ovi des gui dance on t he desi gn of  st at i st i cal l y 
based sampl i ng i nt er val s.

Wi t h r egul at or  appr oval ,  conf i r mat i on sampl i ng and 
anal ysi s may be accompl i shed usi ng an aver agi ng 
t echni que f or  compar i son t o c l eanup cr i t er i a.   Thi s 
i s based on t he f act  t hat  most  soi l  r i sk exposur e 
scenar i os do not  model  cont ami nat i on as exi st i ng i n 
di scr et e hot  spot s but  as a mor e di sper se 
phenomenon.   Two ways t o accompl i sh t hi s aver agi ng 
t echni que ar e t o t ake di scr et e sampl es and aver age 
t he dat a or  by composi t i ng sampl e mat er i al  bef or e 
anal ysi s.   A composi t e sampl e t ypi cal l y consi st s of  
4 t o 6 sampl es whi ch ar e mi xed t oget her .   One sampl e 
i s t hen obt ai ned f r om t he composi t e sampl e f or  
anal ysi s.   Composi t e sampl es ar e not  appl i cabl e t o 
vol at i l e or gani c cont ami nant s because t he 
composi t i ng pr ocess wi l l  r esul t  i n vol at i l i zat i on of  
contaminants.

Conf i r mat i on sampl i ng at  a s i t e wi t h r adi oact i ve 
cont ami nat i on i n sur f ace soi l s or  on bui l di ng 
sur f aces wi l l  be per f or med i n accor dance wi t h t he 
Mul t i - Agency Radi at i on Sur vey and Si t e I nvest i gat i on 
Manual  ( MARSSI M) ,  NUREG- 1575,  EPA 402- R- 97- 016.   
Thi s manual  i s a gui de f or  conf i r mat i on sur vey 
desi gn ( pl anni ng)  and f or  dat a eval uat i on.   I t s 
pr i mar y pur pose i s t o acqui r e l egal l y def ensi bl e 
dat a concer ni ng t he post  excavat i on r esi dual  
r adi oact i v i t y at  t he s i t e t o demonst r at e t hat  t he 
s i t e meet s r el ease cr i t er i a.

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

The Contracting Officer will be present to inspect the removal of 
contaminated material from each site.  After all material suspected of 
being contaminated has been removed, examine the excavation for evidence 
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of contamination.  If the excavation appears to be free of contamination, 
use field analysis to determine the presence of [_____] contamination 
using [a real time vapor monitoring instrument] [immunoassay field kits] 
[_____].  Excavate additional material as directed by the Contracting 
Officer.  After all suspected contaminated material is removed, collect 
confirmation samples and analyze for the following contaminants:

Chemical Parameter Action Level

[_____] [_____]

Collect samples at a frequency of one per [_____] square  m yards  from the 
bottom [and each of the side walls] or as directed by the Contracting 
Officer.  Collect a minimum of one sample from the bottom [and each side 
wall] of the excavation.  Based on test results, propose any additional 
excavation which may be required to remove material which is contaminated 
above action levels.  Additional excavation is subject to approval by the 
Contracting Officer.  Mark locations of samples in the field and document 
on the as-built drawings.

3.6   CONTAMINATED MATERIAL STORAGE

**************************************************************************
NOTE:   For  CERCLA si t es,  per mi t s ar e not  r equi r ed t o 
st or e hazar dous wast e i n a st ockpi l e.   However ,  
st or age st r uct ur es and condi t i ons must  be i n 
compl i ance t he Appl i cabl e,  Rel evant ,  and Appr opr i at e 
Regul at i ons ( ARARs) .   For  RCRA si t es,  per mi t s ar e 
r equi r ed t o st or e hazar dous wast e i n a st ockpi l e.   
However ,  f or  RCRA si t es,  hazar dous wast e can be 
st or ed i n a dr um or  r ol l - of f  uni t  f or  up t o 90 days 
wi t hout  a per mi t .

For  t empor ar y st or age of  mor e t han 90 days,  dual  
cont ai nment  of  hazar dous l i qui d and some hazar dous 
sol i ds may be r equi r ed.   Cont ai nment  syst em 
r equi r ement s ar e descr i bed i n 40 CFR 264. 175.   For  
st ock pi l es t hat  meet  t he def i ni t i on of  a wast e 
pi l e,  see 40 CFR 264. 250.

To pr ovi de secondar y cont ai nment ,  t anks and r ol l - of f  
uni t s ar e somet i mes st or ed on l i ned ar eas si mi l ar  i n 
desi gn t o what  i s descr i bed i n par agr aph St ockpi l es.

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

Place material in temporary storage [immediately after excavation] [after 
treatment while awaiting test results].  The following paragraphs describe 
acceptable methods of material storage.  Provide storage units that are in 
good condition and constructed of materials that are compatible with the 
material or liquid to be stored.  If multiple storage units are required, 
clearly label each unit with an identification number and keep a written 
log to track the source of contaminated material in each temporary storage 
unit.

3.6.1   Stockpiles

**************************************************************************
NOTE:   Check st at e r egul at i ons t o det er mi ne t he 
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mi ni mum r equi r ement s f or  st ockpi l es and modi f y t hi s 
par agr aph accor di ngl y.   For  cont ami nat ed mat er i al  
wi t h hi gh moi st ur e cont ent ,  t he subgr ade f or  t he 
st ockpi l e must  be sl oped and a sump shoul d be 
provided.

Scr i m r ei nf or ced geomembr anes ar e commonl y speci f i ed 
f or  st ockpi l e cover s and l i ner s.   Due t o t hei r  
hi gher  st r engt h pr oper t i es,  scr i m r ei nf or ced 
geomembr anes can gener al l y be t hi nner  t han 
non- r ei nf or ced geomembr anes.

For  post  t r eat ment  st ockpi l es,  chemi cal  t est i ng i s 
usual l y r equi r ed t o det er mi ne i f  mat er i al  i s  
cont ami nat ed or  c l ean.   Maxi mum st ockpi l e s i ze 
shoul d be based on t he r equi r ed f r equency of  
chemi cal  t est i ng.   For  exampl e,  i f  chemi cal  t est s 
ar e r equi r ed at  a f r equency of  one per  1, 000 cubi c 
met er s ( cubi c yar ds) ,  t hen st ockpi l es shoul d be no 
gr eat er  t han 1, 000 cubi c met er s cubi c yar ds i n s i ze.

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

Construct stockpiles to isolate stored contaminated material from the 
environment.  Stockpile size greater than [_____] cubic  m yards  is 
prohibited.  Construct stockpiles to include:

a.  [A chemically resistant geomembrane liner free of holes and other 
damage.  Provide non-reinforced geomembrane liners that have a minimum 
thickness of  [0.5] [_____] mm  [20] [_____] mils .  Provide scrim 
reinforced geomembrane liners that have a minimum weight of  20 kg/100 
square m  40 lbs/1000 square feet .  Place the geomembrane on a ground 
surface that is free of rocks greater than  13 mm  0.5 inches  in 
diameter and any other object which could damage the membrane.] [Use 
pavement as the liner system.  Construct pavement in accordance with 
Section [_____]].

b.  Geomembrane cover free of holes or other damage to prevent 
precipitation from entering the stockpile.  Provide non-reinforced 
geomembrane covers that have a minimum thickness of  0.25 mm  10 mils .  
Provide scrim reinforced geomembrane covers that have a minimum weight 
of  13 kg/100 square m  26 lbs/1000 square feet .  Extend the cover 
material over the berms and anchor or ballast to prevent it from being 
removed or damaged by wind.

c.  Berms surrounding the stockpile, a minimum of  300 mm  12 inches  in 
height.  Berm vehicle access points.

d.  Slope the liner system to allow collection of leachate.  Storage and 
removal of liquid which collects in the stockpile, in accordance with 
paragraph Liquid Storage.

3.6.2   Roll-Off Units

Use water-tight roll-off units used to temporarily store contaminated 
material.  Place a cover over the units to prevent precipitation from 
contacting the stored material.  Locate the units [as shown on the 
drawings] [_____].  Remove liquid which collects inside the units and 
store in accordance with paragraph Liquid Storage.
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3.6.3   Liquid Storage

Temporarily store liquid collected from excavations and stockpiles in  [220 
L barrels] [[2000] [_____] L tanks]  [55 gallon barrels] [[500] [_____] 
gallon tanks] .  Provide water-tight liquid storage containers and locate 
[as indicated] [_____].

3.7   SAMPLING

3.7.1   Sampling of Stored Material

**************************************************************************
NOTE:   Addi t i onal  sampl es ar e somet i mes col l ect ed 
f r om excavat ed mat er i al  t o det er mi ne t he 
cont ami nant s pr esent  pr i or  t o t r eat ment  or  di sposal .

Composi t e sampl es ar e of t en col l ect ed f r om 
st ockpi l ed mat er i al .   However ,  composi t e sampl es 
cannot  be t aken i f  t he sampl es ar e bei ng anal yzed 
f or  vol at i l e or gani c cont ami nant s.

At  s i t es wi t h r adi oact i ve cont ami nat i on,  ex- si t u 
sampl i ng of  excavat ed mat er i al  i s  t ypi cal l y 
per f or med t o ensur e t hat  t he mat er i al  meet s di sposal  
f aci l i t y  accept ance cr i t er i a and,  i n some cases,  t o 
assi st  wi t h t he pr epar at i on of  shi ppi ng paper s.   The 
ex- si t u sampl i ng r egi me i s s i t e- speci f i c .   I t  i s  
usual l y det er mi ned i n consul t at i on wi t h t he di sposal  
f aci l i t y  and i t s r egul at or y agency.

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

Collect samples of stored material at a frequency of once per [_____] cubic
 m yards .  Test samples for the following:

Chemical Parameter Action Level

[_____] [_____]

Treat stored material with contaminant levels that exceed the action 
levels [offsite.  Analyses for contaminated material to be taken to an 
offsite treatment facility must conform to local, state, and federal 
criteria as well as to the requirements of the treatment facility.  
Furnish documentation of all analyses performed to the Contracting 
Officer.  Additional sampling and analyses to the extent required by the 
approved offsite treatment, storage or disposal (TSD) facility is the 
responsibility of the Contractor and must be [performed at no additional 
cost to the Government] [subject to approval by the Contracting Officer].] 
[onsite.  Perform treatment in accordance with Section [_____].]

3.7.2   Sampling Liquid

**************************************************************************
NOTE:   Li qui d shoul d gener al l y be t est ed f or  t he 
same cont ami nant s as ar e f ound i n t he cont ami nat ed 
sol i d mat er i al  bei ng r emoved.   The f r equency of  
t est i ng shoul d be det er mi ned on a s i t e speci f i c  
basi s.   Of f s i t e di sposal  wi l l  gener al l y r equi r e 
addi t i onal  t est i ng and anal ysi s pr i or  t o di sposal .   
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NPDES r equi r ement s must  be consi der ed f or  onsi t e 
di sposal  of  l i qui ds.

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

Sample liquid collected from [excavations] [storage areas] 
[decontamination facilities] a frequency of once for every  [2,000] [_____] 
L [500] [_____] gal  of liquid collected.  Test samples for the following:

Chemical Parameter Action Level

[_____] [_____]

Treat liquid with contaminant levels that exceed action levels [offsite.  
Analyses for contaminated liquid to be taken to an offsite treatment 
facility must conform to local, state, and federal criteria as well as to 
the requirements of the treatment facility.  Furnish documentation of all 
analyses performed to the Contracting Officer.  Additional sampling and 
analysis to the extent required by the approved offsite treatment, storage 
or disposal (TSD) facility receiving the material is the responsibility of 
the Contractor and must be [performed at no additional cost to the 
Government] [subject to approval by the Contracting Officer].] [onsite.  
Perform treatment accordance with Section [_____].]

3.7.3   Sampling Beneath Storage Units

**************************************************************************
NOTE:   At  some si t es,  sampl es ar e col l ect ed t o 
ver i f y t he soi l  on whi ch a st or age uni t  i s  pl aced 
has not  become cont ami nat ed.

Sampl i ng al ong any connect i ng pi pel i nes t hat  
t r anspor t  cont ami nat ed l i qui d may al so be 
appr opr i at e.   A st andar d pr act i ce i s t o sampl e at  6 m
 20 f oot  i nt er val s under  pi pi ng and at  connect i ons 
such as bends,  el bows,  or  t ees.

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

Collect samples from beneath each storage unit prior to construction of 
and after removal of the storage unit.  Collect samples at a frequency of 
one per each [_____] square  m yards  from a depth interval of  [0 to 0.15] 
[_____] m  [0 to 0.5] [_____] feet  and test for the following:

Chemical Parameter Action Level

[_____] [_____]

Based on test results, remove soil which has become contaminated above 
action levels at no additional cost to the Government.  Handle 
contaminated material which is removed from beneath the storage unit in 
accordance with paragraph Sampling of Stored Material.  As directed by the 
Contracting Officer and at no additional cost to the Government, perform 
additional sampling and testing to verify areas of contamination found 
beneath stockpiles have been cleaned up to below action levels.

3.8   SPILLS

**************************************************************************
NOTE:   Regar di ng pr eest abl i shed spi l l  r epor t i ng 
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pr ocedur es,  t he desi gner  shoul d consul t  CEMP- RT 
memor andum of  20 Jul y 1995,  Subj ect :   Spi l l  
Repor t i ng Pr ocedur es f or  USACE Per sonnel  I nvol ved i n 
HTRW Pr oj ect s.

Eval uat e whet her  a cont i ngency pl an i s needed per  40 
CFR 262. 34.   Thi s r egul at i on i s a pot ent i al  
r equi r ement  f or  l ar ge quant i t y gener at or s of  
hazar dous wast e.   At  mi l i t ar y i nst al l at i ons,  a pl an 
i s t ypi cal l y al r eady i n pl ace.

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

In the event of a spill or release of a hazardous substance (as designated 
in 40 CFR 302 ), pollutant, contaminant, or oil (as governed by the Oil 
Pollution Act (OPA), 33 U.S.C. 2701 et seq.), notify the Contracting 
Officer immediately.  If the spill exceeds the reporting threshold, follow 
the pre-established procedures as described in the [RCRA Contingency Plan] 
[Base Wide Contingency Plan] [_____] for immediate reporting and 
containment.  Take immediate containment actions to minimize the effect of 
any spill or leak.  Perform cleanup in accordance with applicable federal, 
state, and local regulations.  As directed by the Contracting Officer, 
perform additional sampling and testing to verify spills have been cleaned 
up.  Perform spill cleanup and testing at no additional cost to the 
Government.

3.9   BACKFILLING

**************************************************************************
NOTE:   I f  al l owed by t he r egul at or y aut hor i t y,  f i el d 
anal yses shoul d be used t o r educe l abor at or y 
t ur n- ar ound t i me and mi ni mi ze t he dur at i on an 
excavat i on must  be l ef t  open.

Af t er  compl et i on of  backf i l l i ng,  a 150 mm ( 6 i nch)  
l ayer  of  t op soi l  i s  t ypi cal l y pl aced i n ar eas t hat  
ar e not  paved.   The t opsoi l  i s  pl aced i n a s i ngl e 
l i f t  t o t he l i nes and gr ades shown on t he dr awi ngs.   
Top soi l  and seedi ng r equi r ement s shoul d be 
descr i bed i n a di f f er ent  sect i on of  t he 
speci f i cat i on package.

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

3.9.1   Confirmation Test Results

Backfill excavations immediately after all contaminated materials have 
been removed and confirmation test results have been approved.  Place and 
compact backfill to the lines and grades shown on the drawings.

3.9.2   Compaction

**************************************************************************
NOTE:   The f ol l owi ng par agr aph out l i nes densi t y 
r equi r ement s f or  i n- pl ace backf i l l .   I f  t he densi t y 
of  t he backf i l l  i s  not  cr i t i cal ,  modi f y t hi s 
par agr aph by r epl aci ng t he densi t y t est i ng 
r equi r ement s wi t h pr ocedur al  r equi r ement s f or  
compaction.

**************************************************************************
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Place approved backfill in lifts with a maximum loose thickness of  [200] 
[_____] mm  [8] [_____] inches .  Compact soil to [90] [_____] percent of [
ASTM D698] [ ASTM D1557] maximum dry density.  Perform density tests at a 
frequency of once per  [930] [_____] square meters  [10,000] [_____] square 
feet  per lift.  conduct a minimum of [one density test] [[_____] density 
tests] on each lift of backfill placed.  Determine field in-place dry 
density in accordance with ASTM D1556/D1556M , ASTM D2167, or ASTM D6938.  
If ASTM D6938 is used, check a minimum of one in ten tests using 
ASTM D1556/D1556M  or ASTM D2167.  Test results from ASTM D1556/D1556M  or 
ASTM D2167 will govern if there is a discrepancy with the ASTM D6938 test 
results.

3.10   DISPOSAL REQUIREMENTS

Perform offsite disposal of contaminated material in accordance with 
Section 02 81 00  TRANSPORTATION AND DISPOSAL OF HAZARDOUS MATERIALS.

3.11   CLOSURE REPORT

**************************************************************************
NOTE:   I n addi t i on t o pr ogr ess phot os,  v i deo t apes 
have been used at  some si t es t o r ecor d s i t e 
activities.

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

Submit [_____] copies of a Closure Report within [14] [_____] calendar 
days of completing work at the site.  Label the report with the contract 
number, project name, location, date, name of general Contractor, and the 
Corps of Engineers District contracting for the work.  As a minimum, 
include the following information:

a.  A cover letter signed by a [responsible company official] 
[Professional Engineer registered in the State of [_____] who is a 
responsible company official] certifying that all services involved 
have been performed in accordance with the terms and conditions of the 
contract documents and regulatory requirements.

b.  A narrative report including, but not limited to, the following:

(1)  site conditions, ground water elevation, and cleanup criteria;

(2)  excavation logs;

(3)  field screening readings;

(4)  quantity of materials removed from each area of contamination;

(5)  quantity of water/product removed during dewatering;

(6)  sampling locations and sampling methods;

(7)  sample collection data such as time of collection and method of 
preservation;

(8)  sample chain-of-custody forms; and

(9)  source of backfill.

c.  Copies of all chemical and physical test results.
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d.  Copies of all manifests and land disposal restriction notifications.

e.  Copies of all certifications of final disposal signed by the 
responsible disposal facility official.

f.  Waste profile sheets.

g.  Scale drawings showing limits of each excavation, limits of 
contamination, known underground utilities within  15 m  50 feet  of 
excavation, sample locations, and sample identification numbers.  Show 
on-site stockpile, storage, treatment, loading, and disposal areas on 
the drawings.

h.  Progress Photographs.  Use color photographs to document progress of 
the work.  Take a minimum of four views of the site showing the 
location of the area of contamination, entrance/exit road, and any 
other notable site conditions before work begins.  After work has been 
started, photographically record [daily] [weekly] activities at each 
work location.  Provide photographs that are a minimum of  76.2 by 
127.0 mm  3 by 5 inches  and include:

(1)  Soil removal and sampling.

(2)  Dewatering operations.

(3)  Unanticipated events such as spills and the discovery of 
additional contaminated material.

(4)  Contaminated material/water storage, handling, treatment, and 
transport.

(5)  Site or task-specific employee respiratory and personal 
protection.

(6)  Fill placement and grading.

(7)  Post-construction photographs.  After completion of work at each 
site, take a minimum of four views of each excavation site.

Include a digital version of all photos shown in the report with the 
Closure Report.  Provide photographs that are a minimum of  76 by 127 mm  3 
inches by 5 inches  and mount back-to-back in double face plastic sleeves 
punched to fit standard three ring binders.  Attach an information box to 
each print.  Arrange the typewritten box as follows:

Project Name: Direction of View:

Location: Date/Time:

Photograph No.: Description of View:

        -- End of Section --
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