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02/10

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  sel ect  f i l l  and t opsoi l  l ayer s f or  
l andf i l l  cover  syst ems.   Sel ect  f i l l  i s  t he t er m 
used by USACE t o descr i be soi l  l ayer s pl aced 
di r ect l y on geosynt het i c 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 Cr i t er i a Change Request  ( CCR) .

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

PART 1   GENERAL

1. 1   UNI T PRI CES

**************************************************************************
NOTE:   Del et e t hi s par agr aph when wor k i s cover ed by 
a l ump sum cont r act  pr i ce.   Wei ght  measur ement  may 
be used t o suppl ement  vol ume measur ement  sur veys i f  
s i gni f i cant  subgr ade set t l ement  i s  ant i c i pat ed.

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

Measur ement  and payment  f or  " sel ect  f i l l "  and " t opsoi l "  shal l  be based on 
t he r espect i ve uni t  pr i ces f or  each cubi c met er  yar d of  " sel ect  f i l l "  and 
" t opsoi l "  i n pl ace.   Thi s uni t  pr i ce shal l  i ncl ude t he cost  f or  devel opment  
of  bor r ow sour ces,  cost  of  mat er i al s,  excavat i on,  haul i ng,  equi pment ,  
pl acement ,  t est i ng,  and ot her  wor k r equi r ed t o const r uct  t he " sel ect  f i l l "  
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or  " t opsoi l "  l ayer s.

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 s i 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 publ i cat i ons l i s t ed bel ow f or m a par t  of  t hi s speci f i cat i on t o t he 
ext ent  r ef er enced.   The publ i cat i ons ar e r ef er r ed t o wi t hi n t he t ext  by t he 
basi c desi gnat i on onl y.

ASTM I NTERNATI ONAL ( ASTM)

ASTM D1556/ D1556M ( 2015;  E 2016)  St andar d Test  Met hod f or  
Densi t y and Uni t  Wei ght  of  Soi l  i n Pl ace 
by Sand- Cone Met hod

ASTM D2167 ( 2015)  Densi t y and Uni t  Wei ght  of  Soi l  i n 
Pl ace by t he Rubber  Bal l oon Met hod

ASTM D2216 ( 2010)  Labor at or y Det er mi nat i on of  Wat er  
( Moi st ur e)  Cont ent  of  Soi l  and Rock by Mass

ASTM D2487 ( 2017)  St andar d Pr act i ce f or  
Cl assi f i cat i on of  Soi l s f or  Engi neer i ng 
Pur poses ( Uni f i ed Soi l  Cl assi f i cat i on 
System)

ASTM D2974 ( 2014)  Moi st ur e,  Ash,  and Or gani c Mat t er  
of  Peat  and Ot her  Or gani c Soi l s

ASTM D422 ( 1963;  R 2007;  E 2014;  E 2014)  
Par t i c l e- Si ze Anal ysi s of  Soi l s

ASTM D4318 ( 2017;  E 2018)  St andar d Test  Met hods f or  
Li qui d Li mi t ,  Pl ast i c Li mi t ,  and 
Pl ast i c i t y I ndex of  Soi l s

ASTM D4972 ( 2018)  St andar d Test  Met hods f or  pH of  
Soils
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ASTM D6938 ( 2017a)  St andar d Test  Met hod f or  I n- Pl ace 
Densi t y and Wat er  Cont ent  of  Soi l  and 
Soi l - Aggr egat e by Nucl ear  Met hods ( Shal l ow 
Depth)

ASTM D698 ( 2012;  E 2014;  E 2015)  Labor at or y 
Compact i on Char act er i st i cs of  Soi l  Usi ng 
St andar d Ef f or t  ( 12, 400 f t - l bf / cu.  f t .  
( 600 kN- m/ cu.  m. ) )

1. 3   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  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 
desi gnat 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  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on 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 c t  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 c t  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"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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.

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e f or  [ Cont r act or  Qual i t y  Cont r ol  
appr oval . ]  [ i nf or mat i on onl y.   When used,  a desi gnat i on f ol l owi ng t he " G"  
desi gnat i on i dent i f i es t he of f i ce t hat  wi l l  r evi ew t he submi t t al  f or  t he 
Gover nment . ]   Submi t t al s wi t h an " S"  ar e f or  i ncl usi on i n t he 
Sust ai nabi l i t y  eNot ebook,  i n conf or mance t o Sect i on 01 33 29 SUSTAI NABI LI TY 
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REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
SUBMI TTAL PROCEDURES:

SD- 03 Pr oduct  Dat a

Mat er i al s Handl i ng Pl an

SD- 04 Sampl es

Sel ect  Fi l l
Topsoil

SD- 06 Test  Repor t s

Bor r ow Sour ce Assessment  Repor t ;  G[ ,  [ _____] ]
Sel ect  Fi l l  and Topsoi l  Mat er i al  Test s
Moi st ur e Cont ent  and Densi t y Test s of  I n- Pl ace Sel ect  Fi l l

PART 2   PRODUCTS

2. 1   Sel ect  Fi l l

**************************************************************************
NOTE:   The def aul t  maxi mum al l owabl e par t i c l e s i ze i s
 25 mm 1 i nch.   I f  t he sel ect  f i l l  l ayer  wi l l  be 
pl aced di r ect l y on t op of  a geomembr ane,  t hi s val ue 
may have t o be r educed and r est r i c t i ons r egar di ng 
angul ar i t y may have t o be i ncl uded.   Manuf act ur er s 
shoul d be consul t ed f or  r ecommendat i ons on sel ect  
f i l l  based on t he t ype and t hi ckness of  geomembr ane 
bei ng used.

Sel ect i on of  sui t abl e sel ect  f i l l  shoul d be based on 
t he t ype and avai l abi l i t y  of  soi l s  at  or  c l ose t o 
t he s i t e.   The desi gner  must  ver i f y t hat  t hese soi l s 
wi l l  not  c l og under l y i ng dr ai nage l ayer s.   The soi l  
t ypes l i s t ed i n Tabl e 1 ar e gener al l y accept abl e f or  
use as sel ect  f i l l .

Sands must  be anal yzed t o ensur e t hey ar e i nt er nal l y 
st abl e.   A soi l  i s  i nt er nal l y st abl e i f  i t  i s  
sel f - f i l t er i ng ( i . e. ,  t he f i ne par t i c l es do not  move 
t hr ough t he por es of  t he coar ser  f r act i on) .   Feder al  
Hi ghway Admi ni st r at i on Publ i cat i on No.  
FHWA- HI - 95- 038 descr i bes pr ocedur es f or  det er mi ni ng 
t he c l oggi ng pot ent i al  and i nt er nal  st abi l i t y  of   
soil.

The desi gner  must  al so ensur e t he sel ect  f i l l  i s  
compat i bl e wi t h t he under l y i ng f i l t er .   For  l andf i l l  
appl i cat i ons,  t he f i l t er  i s  t ypi cal l y  a geot ext i l e.   
Fi l t er  desi gn i s  based on a compar i son of  t he gr ai n 
s i ze di st r i but i on ( ASTM D422)  of  t he sel ect  f i l l  and 
t he appar ent  openi ng s i ze ( AOS)  of  t he under l y i ng 
geot ext i l e.   Geot ext i l e f i l t er  desi gn pr ocedur es ar e 
out l i ned i n Feder al  Hi ghway Admi ni st r at i on 
Publ i cat i on No.  FHWA- HI - 95- 038.

Cr i t er i a f or  At t er ber g l i mi t s ar e somet i mes i ncl uded 
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i n Tabl e 1 t o cont r ol  t he pr oper t i es of  t he sel ect  
fill.

Hydr aul i c conduct i v i t y cr i t er i a may al so need t o be 
added t o Tabl e 1 f or  t he sel ect  f i l l  soi l .   The 
hydr aul i c conduct i v i t y of  t he sel ect  f i l l  l ayer  
cont r ol s t he r at e at  whi ch pr eci pi t at i on i nf i l t r at es 
i nt o t he under l y i ng dr ai nage l ayer .

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

Sel ect  f i l l  shal l  compl y wi t h t he cr i t er i a l i s t ed i n Tabl e 1 and shal l  be 
f r ee of  debr i s,  f r ozen mat er i al s,  angul ar  r ocks,  r oot s,  and or gani cs.   
Submi t  a mi ni mum of  23 kg 50 pounds of  sel ect  f i l l  f r om each pr oposed 
bor r ow sour ce t o t he Gover nment ' s  desi gnat ed l abor at or y at  l east  [ 15]  
[ _____]  days pr i or  t o pl acement .

2. 2   TOPSOIL

Topsoi l  shal l  consi st  of  nat ur al ,  f r i abl e soi l  t hat  i s  r epr esent at i ve of  
soi l s  i n t he v i c i ni t y whi ch pr oduce heavy gr owt hs of  cr ops,  gr ass,  or  ot her  
veget at i on and i s r easonabl y f r ee f r om under l y i ng subsoi l ,  c l ay l umps,  
obj ect i onabl e weeds,  l i t t er ,  br ush,  mat t ed r oot s,  t oxi c subst ances,  or  any 
mat er i al  t hat  mi ght  be har mf ul  t o pl ant  gr owt h or  be a hi ndr ance t o 
gr adi ng,  pl ant i ng,  or  mai nt enance oper at i ons.   Submi t  a mi ni mum of  2 kg 5 
pounds of  t opsoi l  f r om each pr oposed bor r ow sour ce t o t he Gover nment ' s 
desi gnat ed l abor at or y at  l east  [ 15]  [ _____]  days pr i or  t o pl acement .   
Topsoi l  shal l  al so compl y wi t h t he cr i t er i a l i s t ed i n Tabl e 1.

TABLE 1
REQUI RED PHYSI CAL PROPERTI ES OF SELECT FI LL AND TOPSOI L

Property Test  Val ue Test  Met hod

Sel ect  Fi l l

Soi l  c l assi f i cat i on Lean cl ay ( CL)
Cl ayey sand ( SC)  
Cl ayey gr avel  ( GC)  [ _____]

ASTM D2487

Max.  par t i c l e s i ze ( mm) Max.  
par t i c l e s i ze ( i nches)

25 [ _____] 1. 0 [ _____] ASTM D422

Max.  par t i c l e s i ze ( mm) Max.  
par t i c l e s i ze ( i nches)

251 ASTM D422

pH 5-7 ASTM D4972

Or gani c cont ent  ( per cent ) 5-20 ASTM D2974

2. 3   EQUIPMENT

Equi pment  used t o pl ace t he sel ect  f i l l  and t opsoi l  l ayer s shal l  be as 
descr i bed i n t he appr oved Mat er i al s Handl i ng Pl an,  i ncl udi ng gr ound 
pr essur es.   Equi pment  shal l  not  accel er at e or  br ake suddenl y,  t ur n shar pl y,  
or  be oper at ed at  speeds exceedi ng 8 km 5. 0 mi l es per  hour .
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PART 3   EXECUTI ON

3. 1   BORROW SOURCE ASSESSMENT REPORT

Submi t  a Bor r ow Sour ce Assessment  Repor t  at  l east  [ 15]  [ _____]  days pr i or  
t o sel ect  f i l l  and t opsoi l  pl acement .   No sel ect  f i l l  or  t opsoi l  may be 
pl aced unt i l  t he Bor r ow Sour ce Assessment  Repor t  i s  appr oved.   I ncl ude t he 
f ol l owi ng i n t he r epor t :  l ocat i on of  each bor r ow sour ce;  est i mat ed quant i t y 
of  bor r ow avai l abl e;  l ogs of  subsur f ace expl or at i ons;  and l abor at or y t est  
results.

3. 1. 1   Sel ect  Fi l l

**************************************************************************
NOTE:   A t est  f i l l  shoul d be r equi r ed when needed t o 
demonst r at e pl acement  t echni que or  t o det er mi ne 
cover  or  l i ner  st abi l i t y .   Sect i on 02 66 10 TEST 
FI LL can be edi t ed and i ncl uded i n t he speci f i cat i on 
package i f  a t est  f i l l  wi l l  need t o be const r uct ed.

Shear  st r engt h t est i ng i s of t en r equi r ed f or  
l andf i l l  cover s and l i ner s whi ch cont ai n 
geosynt het i cs.   Cr i t er i a f or  shear  st r engt h t est i ng  
ar e descr i bed i n Sect i on 02 56 13 WASTE CONTAI NMENT 
GEOMEMBRANE or  Sect i on 02 56 15 GEOSYNTHETI C CLAY 
LI NER ( GCL) .

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

3. 1. 1. 1   Cl assi f i cat i on Test i ng

Bor r ow sour ce assessment  t est s shal l  be per f or med on each pr i nci pal  t ype or  
combi nat i on of  mat er i al s pr oposed f or  use i n t he sel ect  f i l l  l ayer  t o 
ensur e compl i ance wi t h speci f i ed r equi r ement s.   At  l east  one set  of  bor r ow 
assessment  t est s shal l  be per f or med on each bor r ow sour ce pr oposed f or  
use.   A set  of  bor r ow sour ce assessment  t est s shal l  consi st  of  At t er ber g 
l i mi t s ( ASTM D4318) ,  par t i c l e s i ze anal ysi s ( ASTM D422) ,  and moi st ur e 
cont ent  ( ASTM D2216) .   Based on bor r ow sour ce assessment  t est i ng,  soi l s  
shal l  be c l assi f i ed i n accor dance wi t h ASTM D2487.

3. 1. 1. 2   Moi st ur e- Densi t y  ( Compact i on)  Test i ng

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  compact i on 
r equi r ement s wi l l  not  be speci f i ed f or  t he sel ect  
f i l l  l ayer .

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

A r epr esent at i ve sampl e f r om each pr i nci pal  t ype or  combi nat i on of  bor r ow 
mat er i al s shal l  be t est ed t o est abl i sh compact i on cur ves usi ng ASTM D698.   
At  l east  one compact i on t est  shal l  be per f or med on each bor r ow sour ce 
pr oposed.   A mi ni mum of  [ 5]  [ _____]  poi nt s shal l  be used t o devel op each 
compact i on cur ve.   Dur i ng const r uct i on,  pl acement  of  sel ect  f i l l  shal l  
conf or m t o t he f ol l owi ng r equi r ement s:

a.   The mi ni mum al l owabl e dr y densi t y shal l  be no l ess t han [ 90]  [ _____]  
per cent  of  maxi mum dr y densi t y.

b.   The al l owabl e moi st ur e cont ent  r ange shal l  be [ +/ -  3]  [ _____]  per cent  
of  opt i mum.
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3. 1. 2   Topsoil

Test i ng shal l  be per f or med on r epr esent at i ve sampl es of  each pr i nci pal  t ype 
or  combi nat i on of  t opsoi l  mat er i al s.   At  l east  one set  of  t est s shal l  be 
per f or med on each bor r ow sour ce pr oposed.   Test i ng shal l  consi st  of  t he 
det er mi nat i on of  maxi mum par t i c l e s i ze i n accor dance wi t h ASTM D422,  pH i n 
accor dance wi t h ASTM D4972,  and or gani c cont ent  i n accor dance wi t h 
ASTM D2974.

3. 1. 3   Chemi cal  Cont ami nat i on Test i ng

Bor r ow used f or  t he sel ect  f i l l  and t opsoi l  l ayer s shal l  be f r ee of  
cont ami nat i on.   Each pr oposed bor r ow sour ce shal l  be sampl ed and anal yzed 
f or  chemi cal  cont ami nat i on i n accor dance wi t h [ _____] .

3. 2   INSTALLATION

3. 2. 1   Sel ect  Fi l l  Pl acement

**************************************************************************
NOTE:   Lar ge l andf i l l s  may r equi r e t he const r uct i on 
of  t empor ar y haul  r oads t o al l ow access f or  l ar ge 
const r uct i on equi pment  dur i ng sel ect  f i l l  
pl acement .   The haul  r oads ar e t ypi cal l y  a mi ni mum of
 1 m 3 f eet  i n t hi ckness and ar e const r uct ed usi ng 
sel ect  f i l l  l ayer  soi l .

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

No equi pment  shal l  be oper at ed di r ect l y on t he t op sur f ace of  geosynt het i cs 
wi t hout  per mi ssi on f r om t he Cont r act i ng Of f i cer .   Sel ect  f i l l  shal l  be 
pushed out  over  geosynt het i cs i n an upwar d t umbl i ng mot i on so t hat  wr i nkl es 
i n geosynt het i cs do not  f ol d over .   Soi l  shal l  not  be dr opped di r ect l y ont o 
geosynt het i cs f r om a hei ght  gr eat er  t han 915 mm 3 f eet .   On sl opes,  sel ect  
f i l l  shal l  be pl aced f r om t he bot t om of  t he s l ope upwar d.

3. 2. 1. 1   I ni t i al  Li f t  of  Sel ect  Fi l l  Pl aced Over  Geosynt het i cs

The f i r st  l i f t  of  soi l  pl aced over  geosynt het i cs shal l  be a mi ni mum of  
[ 305] [ 380]  mm [ 12] [ 15]  i nches i n l oose t hi ckness.   Equi pment  wi t h gr ound 
pr essur es l ess t han 49 kPa 7 psi  shal l  be used t o pl ace and t r af f i c  compact  
t he f i r st  l i f t  of  sel ect  f i l l .   Tr af f i c  compact i on shal l  consi st  of  a 
mi ni mum of  2 passes over  al l  ar eas.

3. 2. 1. 2   Subsequent  Li f t s  of  Sel ect  Fi l l

**************************************************************************
NOTE:   Maxi mum l oose l i f t  t hi ckness shoul d be no 
gr eat er  t han 200 mm 8 i nches i f  a densi t y cr i t er i a 
wi l l  be appl i ed t o t he l i f t .   The cr i t er i a f or  
mi ni mum number  of  passes can be omi t t ed i f  t he 
Cont r act or  must  meet  a densi t y cr i t er i a.

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

The l oose l i f t  t hi ckness of  each subsequent  l i f t  shal l  be no gr eat er  t han 
[ 205] [ 305]  mm [ 8] [ 12]  i nches.   Ful l  scal e pl acement  and compact i on 
equi pment  shal l  be al l owed on ar eas under l ai n by geosynt het i cs af t er  t he 
[ f i r st ] [ second] l oose l i f t  of  soi l  has been pl aced.   [ Compact i on shal l  
consi st  of  a mi ni mum of  2 passes over  al l  ar eas. ]

SECTI ON 02 66 00  Page 9



3. 2. 2   Topsoi l  Pl acement

Topsoi l  shal l  not  be pl aced when t he subgr ade i s f r ozen,  excessi vel y wet ,  
ext r emel y dr y,  or  i n a condi t i on ot her wi se det r i ment al  t o pr oper  gr adi ng.   
Topsoi l  shal l  be pl aced i n one l i f t  and shal l  be evenl y spr ead t o a f i nal  
compact ed t hi ckness of  [ 150]  [ _____]  mm [ 6]  [ _____]  i nches.   Topsoi l  shal l  
be t r af f i c  compact ed usi ng appr oved pl acement  equi pment .   On sl opes,  
t opsoi l  shal l  be pl aced f r om t he bot t om of  t he s l ope upwar d.

3. 3   CONSTRUCTI ON TOLERANCES

**************************************************************************
NOTE:   The U. S.  Envi r onment al  Pr ot ect i on Agency 
document ,  EPA/ 600/ R- 93/ 182 Qual i t y Assur ance and 
Qual i t y Cont r ol  f or  Wast e Cont ai nment  Faci l i t i es 
di scour ages t he use of  gr ade st akes whi ch penet r at e 
t he sel ect  f i l l  l ayer  t o cont r ol  l i f t  t hi ckness.   
Gr ade st akes can pot ent i al l y  damage under l y i ng 
geosynt het i c mat er i al s.

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

Fi ni shed sur f aces shal l  be uni f or ml y gr aded and shal l  be f r ee f r om 
depr essi ons,  mounds,  or  wi ndr ows.   The t op sur f ace of  t he sel ect  f i l l  l ayer  
and t opsoi l  l ayer  shal l  be no gr eat er  t han [ 76]  [ _____]  mm [ 3]  [ _____]  
i nches above t he l i nes and gr ades shown on t he dr awi ngs.   No mi nus 
t ol er ance wi l l  be per mi t t ed.   Ri gi d gr ade st akes shal l  not  be dr i ven i nt o 
t he sel ect  f i l l  l ayer  t o cont r ol  pl acement .

3. 4   CONSTRUCTI ON TESTS

3. 4. 1   Sel ect  Fi l l  and Topsoi l  Mat er i al  Test s

No sel ect  f i l l  or  t opsoi l  shal l  be pl aced unt i l  t he Bor r ow Sour ce 
Assessment  Repor t  i s  appr oved.   Dur i ng const r uct i on of  t he sel ect  f i l l  
l ayer ,  r epr esent at i ve sampl es shal l  be t aken f or  t est i ng at  t he f r equenci es 
l i s t ed i n Tabl e 2 f r om t he bor r ow sour ce pr i or  t o pl acement .   Test  r esul t s 
must  compl y wi t h t he r equi r ement s l i s t ed i n Par t  2  Pr oduct s or  t he 
mat er i al  wi l l  be r ej ect ed f or  use.   Submi t  t est  r esul t s as speci f i ed.

TABLE 2
SELECT FI LL AND TOPSOI L MATERI AL TESTI NG FREQUENCI ES

Property Frequency Test  Met hod

Sel ect  Fi l l

Gr ai n s i ze anal ysi s 1, 500 cubi c met er s2, 000 cubi c
yards

ASTM D422

At t er ber g l i mi t s 1, 500 cubi c met er s2, 000 cubi c
yards

ASTM D4318

Compact i on ( Not e 1) 4, 000 cubi c met er s5, 200 cubi c
yards

ASTM D698
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TABLE 2
SELECT FI LL AND TOPSOI L MATERI AL TESTI NG FREQUENCI ES

Property Frequency Test  Met hod

Topsoil

Gr ai n s i ze anal ysi s f or  
maxi mum par t i c l e s i ze

1, 500 cubi c met er s2, 000 cubi c
yards

ASTM D422

pH 1, 500 cubi c met er s2, 000 cubi c
yards

ASTM D4972

Or gani c cont ent 1, 500 cubi c met er s2, 000 cubi c
yards

ASTM D2974

Not e 1:   Compact i on t est  r esul t s shal l  be compar ed wi t h t he r esul t s obt ai ned dur i ng 
t he bor r ow sour ce assessment .   When t her e ar e si gni f i cant  di f f er ences,  adj ust ment s t o 
t he accept abl e moi st ur e cont ent  or  densi t y r anges shal l  be pr oposed by t he Cont r act or  
f or  appr oval .

3. 4. 2   Moi st ur e Cont ent  and Densi t y Test s of  I n- Pl ace Sel ect  Fi l l

**************************************************************************
NOTE:   Densi t y t est i ng r equi r ement s ar e usual l y 
wai ved f or  t he f i r st  300 t o 460 mm 12 t o 18 i nches 
of  sel ect  f i l l  pl aced  over  geosynt het i cs t o pr event  
damage t o t he under l y i ng geosynt het i cs.   Remove t hi s 
par agr aph i f  moi st ur e cont ent  and densi t y t est i ng 
wi l l  not  be per f or med on any of  t he sel ect  f i l l  
lifts.

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

Moi st ur e cont ent  and densi t y t est s shal l  be per f or med i n accor dance wi t h 
Tabl e 3.   Densi t y r equi r ement s wi l l  not  be enf or ced f or  t he f i r st  l i f t  of  
t he sel ect  f i l l  l ayer .   Submi t  t est  r esul t s as speci f i ed.

TABLE 3
MOI STURE CONTENT AND DENSI TY TESTS OF I N- PLACE SELECT FI LL

Property Fr equency per  Li f t Test  Met hod

Nucl ear  moi st ur e cont ent 925 squar e met er s10, 000 squar e
feet

ASTM D6938

St andar d moi st ur e cont ent 1 f or  ever y 20 nucl ear  t est s ASTM D2216

Nucl ear  densi t y 925 squar e met er s10, 000 squar e
feet

ASTM D6938

St andar d densi t y 1 f or  ever y 20 nucl ear  t est s ASTM D1556/ D1556M or
ASTM D2167
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3. 4. 2. 1   Test  Fr equenci es and Locat i ons

Each day t hat  sel ect  f i l l  i s  pl aced,  a mi ni mum of  one set  of  st andar d 
moi st ur e cont ent  and densi t y t est s shal l  be per f or med.   Nucl ear  densi t y and 
moi st ur e cont ent  t est s shal l  be checked at  t he f r equenci es shown i n Tabl e 
3.   St andar d t est s shal l  be per f or med at  l ocat i ons whi ch ar e as c l ose as 
possi bl e t o t he l ocat i ons of  t he nucl ear  t est s bei ng checked.

3. 4. 2. 2   Nucl ear  Densi t y and Moi st ur e Cont ent  Test s

Nucl ear  densi t y r eadi ngs shal l  be t aken i n t he di r ect  t r ansmi ssi on mode.   
When ASTM D6938 i s used,  t he cal i br at i on cur ves shal l  be checked and 
adj ust ed usi ng onl y t he sand cone met hod as descr i bed i n ASTM D1556/ D1556M.   
ASTM D6938 r esul t s i n a wet  uni t  wei ght  of  soi l  and when usi ng t hi s met hod 
ASTM D6938 shal l  be used t o det er mi ne t he moi st ur e cont ent  of  t he soi l .   
The cal i br at i on cur ves f ur ni shed wi t h t he moi st ur e gauges shal l  al so be 
checked al ong wi t h densi t y cal i br at i on checks as descr i bed i n ASTM D6938; 
t he cal i br at i on checks of  bot h t he densi t y and moi st ur e gauges shal l  be 
made at  t he begi nni ng of  a j ob on each di f f er ent  t ype of  mat er i al  
encount er ed and at  i nt er val s as di r ect ed by t he Cont r act i ng Of f i cer .

3. 4. 2. 3   Test  Resul t s

Fi el d moi st ur e cont ent  and densi t y t est  r esul t s shal l  be compar ed t o t he 
compact i on cur ve f or  t he appr opr i at e mat er i al  t ype bei ng t est ed.   I f  t est  
r esul t s ar e not  wi t hi n t he accept abl e r ange f or  moi st ur e cont ent  or  
densi t y,  as descr i bed i n subpar agr aph Moi st ur e- Densi t y ( Compact i on)  
Test i ng,  [ 3]  [ _____]  addi t i onal  t est s shal l  be per f or med near  t he l ocat i on 
of  t he f ai l ed par amet er .   I f  al l  r et est s pass,  no addi t i onal  act i on shal l  
be t aken.   I f  any of  t he r et est s f ai l ,  t he l i f t  of  soi l  shal l  be r epai r ed 
out  t o t he l i mi t s def i ned by passi ng t est s f or  t hat  par amet er .   The ar ea 
shal l  t hen be r et est ed as di r ect ed.

3. 5   PROTECTION

3. 5. 1   Damage

Er osi on r i l l s  or  ot her  damage t hat  occur s shal l  be r epai r ed and gr ades 
r e- est abl i shed.   Repai r s t o t he sel ect  f i l l  l ayer  or  t opsoi l  l ayer  shal l  be 
document ed i ncl udi ng l ocat i on and vol ume of  soi l  af f ect ed,  cor r ect i ve 
act i on t aken,  and r esul t s of  r et est s.

3. 5. 2   Stockpiles

St or age or  st ockpi l i ng of  mat er i al  on t he compl et ed sur f ace of  t he sel ect  
f i l l  or  t opsoi l  l ayer s wi l l  not  be per mi t t ed.

        - -  End of  Sect i on - -
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