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SUBSURFACE DRI LLI NG,  SAMPLI NG,  AND TESTI NG
05/10

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  det er mi ni ng t he t ype,  nat ur e,  and 
char act er i st i cs of  subsur f ace mat er i al s as t hey 
exi st  t o t he dept hs and at  t he l ocat i ons speci f i ed.   
Thi s sect i on was or i gi nal l y devel oped f or  USACE 
Ci vi l  Wor ks pr oj ect 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) .

NOTE:  TO DOWNLOAD UFGS GRAPHI CS
Go t o http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf .

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

PART 1   GENERAL

1. 1   UNI T PRI CES

**************************************************************************
NOTE:   I f  Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT 
PROCEDURES i s i ncl uded i n t he pr oj ect  
speci f i cat i ons,  t hi s par agr aph t i t l e ( UNI T PRI CES)  
shoul d be del et ed f r om t hi s sect i on and t he 
r emai ni ng appr opr i at el y edi t ed subpar agr aphs bel ow 
shoul d be i nser t ed i nt o Sect i on 01 22 00. 00 10.

**************************************************************************
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Make al l  measur ement s f or  payment  by or  i n t he pr esence of  t he Cont r act i ng 
Of f i cer .   Pr eser ve al l  hol es i n good condi t i on unt i l  f i nal  measur ement  and 
unt i l  t he r ecor ds and sampl es have been exami ned and accept ed.   Payment  
wi l l  be made onl y f or  dr i l l i ng and pr essur e t est i ng t hose hol es or  f or  
excavat i ng t hose t est  pi t s t hat  ar e i ncl uded i n t he SCHEDULE OF DRI LLI NG,  
SAMPLI NG,  AND TESTI NG,  or  ar e di r ect ed by t he Cont r act i ng Of f i cer  t o be so 
dr i l l ed or  excavat ed.   Payment  wi l l  not  be made f or  any hol e or  t est i ng f or  
whi ch sat i sf act or y r ecor ds ( and sampl es) ,  as det er mi ned by t he Cont r act i ng 
Of f i cer ,  ar e not  f ur ni shed.

1. 1. 1   Mobi l i zat i on and Demobi l i zat i on

1. 1. 1. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h mobi l i zat i on and 
demobi l i zat i on.   Si xt y per cent  of  t he Mobi l i zat i on and Demobi l i zat i on l ump 
sum pr i ce wi l l  be pai d f ol l owi ng compl et i on of  movi ng ont o t he s i t e,  
i ncl udi ng compl et e assembl y i n wor ki ng or der ,  of  al l  equi pment  necessar y t o 
per f or m t he r equi r ed dr i l l i ng,  sampl i ng,  pr essur e- t est i ng and t est  pi t  
excavat i on oper at i ons.   The r emai ni ng 40 per cent  of  t he cont r act  l ump sum 
pr i ce wi l l  be pai d af t er  al l  s i t e r est or at i on i s compl et ed and al l  
equi pment  has been r emoved f r om t he s i t e.   No separ at e payment  wi l l  be made 
f or  moves bet ween hol es or  t est  pi t s.

1. 1. 1. 2   Uni t  of  Measur e

Uni t  of  measur e:   l ump sum.

1. 1. 2   Auger  Bor i ng and Sampl i ng of  Dr i l l  Hol es

1. 1. 2. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h Auger  Bor i ng and Sampl i ng,  
[ _____]  mm i nch Di amet er  Dr i l l  Hol es.

1. 1. 2. 2   Measurement

Auger  Bor i ng and Sampl i ng,  [ _____]  mm i nch Di amet er  Dr i l l  Hol es wi l l  be 
measur ed f or  payment  t o t he near est  300 mm l i near  f oot ,  based upon t he 
l i near  met er s f eet  of  hol es t hat  wer e act ual l y dr i l l ed t hr ough over bur den 
wi t h auger s i n accor dance wi t h t he speci f i cat i ons.   Measur ement s wi l l  be 
made f r om t he or i gi nal  gr ound sur f ace.

1. 1. 2. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  met er  f oot .

1. 1. 3   Dr i ve Sampl e Bor i ng and Sampl i ng

1. 1. 3. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h Dr i ve Sampl e Bor i ng and 
Sampl i ng,  -  [ _____]  mm i nch Di amet er  Sampl es.

1. 1. 3. 2   Measurement

Dr i l l i ng f or  dr i ve sampl e bor i ng and sampl i ng wi l l  be measur ed f or  payment  
t o t he near est  300 mm l i near  f oot ,  based upon t he l i near  met er s f eet  of  
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hol es t hat  wer e act ual l y dr i l l ed by dr i ve- sampl e- bor i ng met hods i n 
accor dance wi t h t he speci f i cat i ons.   Measur ement s wi l l  be made f r om t he 
or i gi nal  gr ound sur f ace.

1. 1. 3. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  m f oot .

1. 1. 4   Undi st ur bed Sampl e Bor i ng and Sampl i ng

1. 1. 4. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h Undi st ur bed Sampl e Bor i ng 
and Sampl i ng,  [ _____]  mm i nch Di amet er  Sampl es.

1. 1. 4. 2   Measurement

Dr i l l i ng f or  undi st ur bed sampl e bor i ng and sampl i ng wi l l  be measur ed f or  
payment  t o t he near est  300 mm f oot ,  based upon t he l i near  met er s f eet  of  
hol es t hat  wer e act ual l y dr i l l ed by undi st ur bed sampl i ng met hods i n 
accor dance wi t h t he speci f i cat i ons.   Measur ement s wi l l  be made f r om t he 
or i gi nal  gr ound sur f ace.

1. 1. 4. 3   Uni t  of  Measur ement

Uni t  of  measur e:   l i near  m f oot .

1. 1. 5   Cor e Hol e Over bur den Dr i l l i ng,  Wi t hout  Sampl i ng

1. 1. 5. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h Cor e Hol e Over bur den 
Dr i l l i ng,  Wi t hout  Sampl i ng,  [ _____]  mm i nch Di amet er  Dr i l l  Hol es,  
[ Ver t i cal ]  [ I ncl i ned] .

1. 1. 5. 2   Measurement

Cor e hol e dr i l l i ng t hr ough over bur den i n or der  t o per mi t  cor e dr i l l i ng of  
r ock f or  [ ver t i cal ]  [ i ncl i ned]  hol es wher e sampl i ng of  over bur den i s not  
r equi r ed wi l l  be measur ed f or  payment  t o t he near est  300 mm f oot ,  based 
upon t he l i near  met er s f eet  of  hol e act ual l y dr i l l ed and cased i n 
accor dance wi t h t hese speci f i cat i ons.

1. 1. 5. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  m f oot .

1. 1. 6   Cor e Dr i l l i ng,  [ Ver t i cal ]  [ I ncl i ned]  Hol es

1. 1. 6. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h Cor e Dr i l l i ng [ Ver t i cal ]  
[ I ncl i ned]  Hol es f or  [ _____]  mm i nch Di amet er  Cor es.

1. 1. 6. 2   Measurement

Cor e Dr i l l i ng [ Ver t i cal ]  [ I ncl i ned]  Hol es f or  [ _____]  mm i nch Di amet er  
Cor es wi l l  be measur ed f or  payment  t o t he near est  300 mm f oot ,  based upon 
t he l i near  met er s f eet  of  hol e act ual l y dr i l l ed i n r ock i n accor dance wi t h 
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t he speci f i cat i ons.

1. 1. 6. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  m f oot .

1. 1. 7   Pr essur e Test i ng ( Hydr aul i c)

1. 1. 7. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h Pr essur e Test i ng ( Hydr aul i c) .

1. 1. 7. 2   Measurement

Pr essur e Test i ng ( Hydr aul i c)  wi l l  be measur ed f or  payment  based upon t he 
number  of  hour s t hat  pr essur e t est i ng ( hydr aul i c)  was act ual l y per f or med at  
t he di r ect i on of  t he Cont r act i ng Of f i cer  and i n accor dance wi t h t he 
speci f i cat i ons or  as ot her wi se r equi r ed.   Pr essur e t est i ng ( hydr aul i c)  wi l l  
be measur ed f r om t he t i me t he pr essur e t est i ng i s begun at  t he di r ect i on of  
t he Cont r act i ng Of f i cer  t o t he t i me of  compl et i on of  t he t est  as det er mi ned 
by t he Cont r act i ng Of f i cer .   Ti me spent  i n pl aci ng packer  el ement s i n t he 
hol es,  r ai s i ng or  l ower i ng t he packer  el ement s f r om one l i f t  t o anot her ,  or  
r emovi ng t he packer  el ement s f r om t he hol es and t i me spent  i n pr epar at i on 
f or  t est i ng wi l l  not  be i ncl uded.

1. 1. 7. 3   Uni t  of  Measur e

Uni t  of  measur e:   hour .

1. 1. 8   Test  Pi t  Excavat i on

1. 1. 8. 1   Payment

**************************************************************************
NOTE:   Del et e t he f i r st  br acket ed opt i on bel ow i f  
t he payment  par agr aphs ar e i nser t ed i n Sect i on 
01 22 00. 00 10 PRI CE AND PAYMENT PROCEDURES;  
ot her wi se del et e t he second br acket ed opt i on.

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

Payment  wi l l  be made f or  cost s associ at ed wi t h excavat i ng t est  pi t s  i n 
accor dance wi t h [ t hi s sect i on]  [ Sect i on 01 22 00. 00 10 PRI CE AND PAYMENT 
PROCEDURES].

1. 1. 8. 2   Measurement

Test  Pi t  Excavat i on wi l l  be measur ed f or  payment  based upon t he cont r act  
uni t  pr i ce f or  each t est  pi t  excavat ed[ ,  whi ch i nc l udes t he cost  of  al l  
shor i ng mat er i al s] .

1. 1. 8. 3   Uni t  of  Measur e

Uni t  of  measur e:   each.

1. 1. 9   Test  Pi t  Undi st ur bed Sampl e

1. 1. 9. 1   Payment

**************************************************************************
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NOTE:   Del et e t he f i r st  br acket ed opt i on bel ow i f  
t he payment  par agr aphs ar e i nser t ed i n Sect i on 
01 22 00. 00 10 PRI CE AND PAYMENT PROCEDURES;  
ot her wi se del et e t he second br acket ed opt i on.

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

Payment  wi l l  be made f or  cost s associ at ed wi t h undi st ur bed sampl i ng i n a 
t est  pi t  i n accor dance wi t h [ t hi s  sect i on]  [ Sect i on 01 22 00. 00 10 PRI CE 
AND PAYMENT PROCEDURES] .

1. 1. 9. 2   Measurement

Test  Pi t  Undi st ur bed Sampl e wi l l  be measur ed f or  payment  based upon t he 
cont r act  uni t  pr i ce f or  each sampl e obt ai ned.

1. 1. 9. 3   Uni t  of  Measur e

Uni t  of  measur e:   each.

1. 1. 10   Mat er i al  f or  Shor i ng/ Li ni ng Pi t  Excavat i on

1. 1. 10. 1   Payment

Payment s wi l l  be made f or  cost s associ at ed wi t h Shor i ng/ Li ni ng Test  Pi t  
Excavat i ons at  t he cont r act  uni t  pr i ce f or  each t est  pi t  excavat i on.

1. 1. 10. 2   Measurement

Mat er i al  used f or  shor i ng/ l i ni ng t est  pi t  excavat i ons wi l l  be measur ed f or  
payment  based upon t he amount  of  mat er i al  act ual l y  used as di r ect ed by t he 
Cont r act i ng Of f i cer  f or  shor i ng/ l i ni ng t he excavat i ons.   Mat er i al  sal vaged 
and r e- used at  t he di r ect i on of  t he Cont r act i ng Of f i cer  wi l l  be pai d f or  at  
t he r at e of  30 per cent  of  t he cont r act  uni t  pr i ce.

1. 1. 10. 3   Uni t  of  Measur e

Uni t  of  measur e:   each.

1. 1. 11   Casi ng Lef t  i n Dr i l l  Hol es

1. 1. 11. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h Casi ng Lef t  i n Dr i l l  Hol es,  
[ _____]  mm i nch Di amet er .

1. 1. 11. 2   Measurement

Casi ng Lef t  i n Dr i l l  Hol es wi l l  be measur ed f or  payment  t o t he near est  300 
mm f oot ,  based upon t he l i near  met er s f eet  of  casi ng act ual l y l ef t  i n t he 
dr i l l  hol es at  t he di r ect i on of  t he Cont r act i ng Of f i cer .

1. 1. 11. 3   Uni t  of  Measur e

Uni t  of  measur e:   l i near  m f oot .

1. 2   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
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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 D1452/ D1452M ( 2016)  St andar d Pr act i ce f or  Soi l  
Expl or at i on and Sampl i ng by Auger  Bor i ngs

ASTM D1586 ( 2011)  Penet r at i on Test  and Spl i t - Bar r el  
Sampl i ng of  Soi l s

ASTM D1587/ D1587M ( 2015)  Thi n- Wal l ed Tube Sampl i ng of  Soi l s 
f or  Geot echni cal  Pur poses

ASTM D2113 ( 2014)  Rock Cor e Dr i l l i ng and Sampl i ng of  
Rock f or  Si t e I nvest i gat i on

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 D2488 ( 2017)  St andar d Pr act i ce f or  Descr i pt i on 
and I dent i f i cat i on of  Soi l s ( Vi sual - Manual  
Procedure)

U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 1110- 1- 1906 ( 1996)  Engi neer i ng and Desi gn - -  Soi l  
Sampling

1. 3   SYSTEM DESCRI PTI ON

Pr ovi de t he dat a t o det er mi ne t he t ype,  nat ur e,  and char act er i st i cs of  
subsur f ace mat er i al s and t he ext ent  and condi t i ons of  t he var i ous mat er i al s 
as t hey exi st  t o t he dept hs and at  t he l ocat i ons speci f i ed.   Thi s i s  t o be 
accompl i shed by means of  [ auger  bor i ngs] ,  [ dr i ve sampl e bor i ngs]  
[ undi st ur bed sampl e bor i ngs]  [ cor e dr i l l i ng]  [ pr essur e t est i ng]  [ t est  pi t s]  
[_____].
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1. 3. 1   Auger  Bor i ngs and Sampl i ng

An auger  bor i ng i s any bor i ng made i n unconsol i dat ed soi l s wi t h a 
convent i onal  manual l y or  power - dr i ven ear t h auger  f or  t he pur pose of  
obt ai ni ng sampl es of  subsur f ace mat er i al s.   Auger  bor i ng and sampl i ng shal l  
be per f or med i n accor dance wi t h [ Chapt er  [ _____] ,  EM 1110- 1- 1906]  [
ASTM D1452/ D1452M] ,  [ as di r ect ed by t he Cont r act i ng Of f i cer ] .

1. 3. 2   Dr i ve Sampl e Bor i ngs and Sampl i ng

A dr i ve sampl e bor i ng i s a bor i ng made t hr ough unconsol i dat ed or  par t l y  
consol i dat ed sedi ment s or  decomposed r ock by means of  a mechani cal l y dr i ven 
sampl er .   The pur pose of  t hese bor i ngs i s t o obt ai n knowl edge of  t he 
composi t i on,  t he t hi ckness,  t he dept h,  t he sequence,  t he st r uct ur e,  and t he 
per t i nent  physi cal  pr oper t i es of  f oundat i on or  bor r ow mat er i al s.   Dr i ve 
sampl e bor i ng and sampl i ng shal l  be per f or med i n accor dance wi t h [ Chapt er  
[ _____]  of  EM 1110- 1- 1906]  [ ASTM D1587/ D1587M]  [ as di r ect ed by t he 
Cont r act i ng Of f i cer ] .   St andar d Penet r at i on Test s ( SPT)  shal l  be per f or med 
i n accor dance wi t h [ Appendi x [ _____]  of  EM 1110- 1- 1906]  [ ASTM D1586].

1. 3. 3   Undi st ur bed Sampl e Bor i ngs and Sampl i ng

An undi st ur bed sampl e bor i ng i s a bor i ng made t o obt ai n soi l  sampl es whi ch,  
when t est ed,  wi l l  show pr oper t i es as c l ose t o t he i n s i t u ( i n pl ace)  
pr oper t i es as any sampl e whi ch can be obt ai ned.   Al l  undi st ur bed sampl i ng 
shal l  be accompl i shed i n accor dance wi t h [ Chapt er  [ _____]  of  EM 1110- 1- 1906
]  [ ASTM D1587/ D1587M]  [ as di r ect ed by t he Cont r act i ng Of f i cer ] .

1. 3. 4   Cor e Dr i l l i ng

**************************************************************************
NOTE:   See TABLE 1 COMMON CORE DI AMETERS.

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

Cor e dr i l l i ng shal l  be [ _____]  mm i nch Di amet er .   Cor e Dr i l l i ng of  cor es 
shal l  be [ by any appr oved st andar d and accept ed met hod of  r ot ar y r ock cor e 
dr i l l i ng t hat  wi l l  pr ovi de cont i nuous and compl et e r ock cor es of  t he 
r equi r ed di amet er  f r om any subsur f ace i nt er val  of  bedr ock speci f i ed f or  
i nvest i gat i on]  [ per f or med i n accor dance wi t h ASTM D2113] .   The met hod used 
shal l  pr ovi de equal l y good r ecover y of  cor es f r om bot h har d and sof t  r ocks.

1. 3. 5   Pr essur e Test i ng ( Hydr aul i c)

Hydr aul i c pr essur e t est i ng i s t he pr ocess of  f or c i ng wat er  under  pr essur e 
i nt o subsur f ace r ock f or mat i ons t hr ough pr e- dr i l l ed hol es f or  t he pur pose 
of  det er mi ni ng t he subsur f ace l eakage condi t i ons and possi bl e gr out i ng 
requirements.

1. 3. 6   Test  Pi t  Excavat i on and Sampl i ng

A t est  pi t  i s  any excavat i on i n soi l ,  har dpan,  decomposed r ock,  or  ot her  
unconsol i dat ed or  par t i al l y  consol i dat ed over bur den mat er i al s whi ch has an 
open cr oss- sect i onal  ar ea l ar ge enough t o per mi t  ef f i c i ent  excavat i on and 
shor i ng/ l i ni ng,  engi neer i ng and geol ogi cal  i nspect i on and phot ogr aphi ng of  
t he subsur f ace soi l s and manual  undi st ur bed sampl i ng f r om wi t hi n t he t est  
pi t .   Al l  t est  pi t s shal l  be excavat ed,  dewat er ed ( i f  necessar y) ,  
shor ed/ l i ned and pr ot ect ed f r om sur f ace wat er  dr ai nage i n accor dance wi t h 
al l  appl i cabl e Feder al ,  St at e,  l ocal ,  Cor ps of  Engi neer s,  and OSHA saf et y 
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regulations.

1. 3. 7   Sequenci ng and Schedul i ng

1. 3. 7. 1   Schedul e of  Dr i l l i ng,  Sampl i ng,  and Test i ng

Pr i or  t o st ar t i ng wor k,  submi t  a pl an f or  dr i l l i ng,  sampl i ng,  t est i ng,  and 
saf et y.   The pl an shal l  i ncl ude,  but  shal l  not  be l i mi t ed t o,  t he pr oposed 
met hod of  dr i l l i ng and sampl i ng i ncl udi ng a descr i pt i on of  t he equi pment  
and sampl i ng t ool s t hat  wi l l  be used,  a l i s t i ng of  any subCont r act or s t o 
i ncl ude a descr i pt i on of  how t he subCont r act or s wi l l  be used and a 
descr i pt i on of  al l  met hods and pr ocedur es t hat  wi l l  be ut i l i zed t o i nsur e a 
saf e oper at i on and t o pr ot ect  t he envi r onment .   No wor k shal l  be per f or med 
unt i l  t hi s pl an has been appr oved and no devi at i on f r om t he appr oved pl an 
wi l l  be per mi t t ed wi t hout  pr i or  appr oval  by t he Cont r act i ng Of f i cer .   The 
schedul e of  Dr i l l i ng,  Sampl i ng,  and Test i ng i s [ i ndi cat ed. ]  [ l i s t ed i n t he 
f ol l owi ng schedul e: ]

SCHEDULE OF DRI LLI NG,  SAMPLI NG AND TESTI NG

[HOLE 
NO. ] [ PI T NO. ]

METHOD DEPTH 
(METERS) 
(FEET)

VERTI CAL OR
INCLINED

SPECIAL
INSTRUCTIONS

1. 3. 7. 2   Or der  of  Wor k

**************************************************************************
NOTE:   Sel ect  appr opr i at e al t er nat i ve.

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

[ The or der  i n whi ch t he wor k i s t o be accompl i shed wi l l  be det er mi ned i n 
t he f i el d by t he Cont r act i ng Of f i cer . ]  [ Commence oper at i ons on [ Hol e No.  
[ _____] ]  [ Test  Pi t  No.  [ _____] ]  [ _____]  and pr oceed so as t o compl et e 
[ Hol es]  [ Test  Pi t ]  [ Nos.  [ _____] ,  [ _____] ,  and [ _____] ]  bef or e st ar t i ng 
[ Hol e]  [ Test  Pi t ]  Nos.  [ _____]  and [ _____] . ]

[ 1. 3. 7. 2. 1   Numer i cal  Sequence

I t  i s  i nt ended t hat  t he [ dr i l l i ng]  [ t est  pi t  excavat i ng]  [ _____]  be 
accompl i shed i n t he numer i cal  sequence i ndi cat ed i n t he [ SCHEDULE OF 
DRI LLI NG,  SAMPLI NG,  AND TESTI NG shown on t he dr awi ngs]  [ l i s t ed i n par agr aph 
SCHEDULE OF DRI LLI NG,  SAMPLI NG,  AND TESTI NG] ;  however ,  t he Cont r act i ng 
Of f i cer  may var y t he or der  whenever  and i n what ever  manner  i s deemed best  
f or  accompl i shi ng t he wor k.

1. 3. 7. 2. 2   Reporter

Pr ovi de a qual i f i ed,  l i censed Geol ogi st  exper i enced i n subsur f ace 
expl or at i on f or  each dr i l l  uni t  t o over see al l  dr i l l i ng,  sampl i ng,  and 
f i el d t est i ng oper at i ons.   Thi s i ndi v i dual  shal l  be r esponsi bl e f or  t he 
pr epar at i on of  a separ at e l og and/ or  r epor t  f or  each bor i ng,  pr essur e t est ,  
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or  t est  pi t .   Thi s i ndi v i dual  shal l  al so be r esponsi bl e f or  t he pr epar at i on 
of  al l  soi l  and r ock sampl es f or  del i ver y t o t he desi gnat ed poi nt .

1. 3. 7. 2. 3   Gover nment  Over s i ght

The pr esence of  a Gover nment  r epr esent at i ve or  t he keepi ng of  separ at e 
dr i l l i ng r ecor ds by t he Cont r act i ng Of f i cer  shal l  not  r el i eve t he 
Cont r act or  of  t he r esponsi bi l i t y  f or  t he wor k speci f i ed i n t hi s 
specification.

] 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  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.

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al 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.

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 
REPORTI NG.   Submi t  t he f ol l owi ng i n accor dance wi t h Sect i on 01 33 00 
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SUBMI TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Dr i l l i ng Log;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Per mi t s,  Cer t i f i cat i ons,  and Li censes
Schedul e of  Dr i l l i ng,  Sampl i ng,  and Test i ng;  G[ ,  [ _____] ]

1. 5   QUALI TY ASSURANCE

Compl y wi t h al l  Feder al ,  St at e and l ocal  l aws,  r egul at i ons and or di nances 
r el at i ng t o t he per f or mance of  t hi s wor k.   Pr ocur e al l  r equi r ed per mi t s,  
cer t i f i cat i ons and l i censes r equi r ed by Feder al ,  St at e,  and l ocal  l aw f or  
t he execut i on of  t hi s wor k.   Submi t  copi es of  al l  per mi t s,  cer t i f i cat i ons,  
and l i censes pr i or  t o st ar t i ng wor k.   Thi s submi t t al  shal l  al so i nc l ude a 
st at ement  of  t he pr i or  exper i ence,  i n t he t ype of  wor k descr i bed i n t hese 
speci f i cat i ons,  of  t he per son or  per sons desi gnat ed t o per f or m t he wor k 
speci f i ed her ei n.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

**************************************************************************
NOTE:   I nser t  del i ver y addr ess f or  sampl es.

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

1. 6. 1   General

The Cont r act or  i s  sol el y r esponsi bl e f or  pr eser vi ng al l  sampl es i n good 
condi t i on.   Sampl es shal l  be kept  f r om f r eezi ng and f r om undue exposur e t o 
t he weat her ,  and shal l  keep al l  descr i pt i ve l abel s and desi gnat i ons on 
sampl e j ar s,  t ubes,  and boxes c l ean and l egi bl e unt i l  f i nal  del i ver y of  
sampl es t o,  and accept ance by,  t he Cont r act i ng Of f i cer .   Except  as 
ot her wi se speci f i ed,  del i ver  sampl es t o [ _____] .   Sampl es shal l  be 
del i ver ed wi t hi n t he t i me l i mi t s speci f i ed f or  each t ype of  i nvest i gat i on 
or  i n accor dance wi t h schedul es pr epar ed by t he Cont r act i ng Of f i cer .

1. 6. 2   Undi st ur bed Sampl es

Take ever y pr ecaut i on t o avoi d damage t o sampl es as a r esul t  of  car el ess 
handl i ng and undue del ay i n shi ppi ng.   Sampl es shal l  be shi pped i n 
cont ai ner s appr oved by t he Cont r act i ng Of f i cer  and shal l  be of  suf f i c i ent  
dur abi l i t y  t o pr ot ect  t he sampl es f r om any damage dur i ng shi pment .   The 
sampl e t ubes shal l  be wel l  packed i n ver mi cul i t e or  ot her  equal  mat er i al  
appr oved by t he Cont r act i ng Of f i cer  t o pr ot ect  t he sampl es agai nst  
v i br at i on.   Avoi d exposi ng seal ed and cr at ed sampl es t o pr eci pi t at i on,  
di r ect  sunl i ght ,  f r eezi ng and t emper at ur es i n excess of  38 degr ees C 100 
degr ees F.   Sampl es per mi t t ed t o f r eeze,  even par t i al l y ,  shal l  be r epl aced 
by t he Cont r act or .   I n gener al ,  no undi st ur bed sampl es shal l  r emai n on t he 
s i t e of  sampl i ng f or  mor e t han one week bef or e shi pment .   Sampl es shal l  be 
st or ed and shi pped wi t h t he t ube i n a [ hor i zont al ]  [ ver t i cal ]  posi t i on i n 
or der  t o pr event  consol i dat i on and segr egat i on or  change of  wat er  cont ent .
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1. 7   PROJECT/ SI TE CONDI TI ONS

1. 7. 1   Envi r onment al  Requi r ement s

**************************************************************************
NOTE:   Sel ect  appr opr i at e al t er nat i ve.

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

[ Compl y wi t h Sect i on 01 57 19 TEMPORARY ENVI RONMENTAL CONTROLS. ]  [ I n or der  
t o pr event  and t o pr ovi de f or  abat ement  and cont r ol  of  any envi r onment al  
pol l ut i on ar i s i ng f r om Cont r act or  act i v i t i es i n t he per f or mance of  t hi s 
cont r act ,  t he Cont r act or  and i t s subCont r act or s shal l  compl y wi t h al l  
appl i cabl e Feder al ,  St at e,  and l ocal  l aws,  r egul at i ons,  and or di nances 
concer ni ng envi r onment al  pol l ut i on cont r ol  and abat ement .

a.   The Cont r act or  i s  r esponsi bl e f or  keepi ng i nf or med of  al l  updat es and 
changes i n al l  appl i cabl e l aws,  r egul at i ons,  and or di nances.

b.   Do not  pol l ut e l akes,  di t ches,  r i ver s,  spr i ngs,  canal s,  wat er ways,  
gr oundwat er s,  or  r eser voi r s wi t h dr i l l  f l ui ds,  f uel s,  oi l s ,  bi t umens,  
cal c i um chl or i de,  i nsect i c i des,  her bi c i des,  or  ot her  mat er i al s t hat  may 
be har mf ul  t o t he envi r onment  or  a det r i ment  t o out door  r ecr eat i on. ]

1. 7. 2   Fi el d Measur ement s

The appr oxi mat e l ocat i ons of  [ dr i l l  hol es]  [ t est  pi t s]  [ _____]  ar e shown on 
t he at t ached dr awi ngs.   The act ual  l ocat i ons wi l l  be est abl i shed i n t he 
f i el d by t he Cont r act i ng Of f i cer  pr i or  t o t he st ar t  of  wor k.   The 
el evat i ons of  t he est abl i shed l ocat i ons wi l l  al so be pr ovi ded by t he 
Cont r act i ng Of f i cer  pr i or  t o t he st ar t  of  wor k.   Pr ovi de access t o t he 
l ocat i ons as necessar y f or  t he pr osecut i on of  t he wor k.   Si nce no separ at e 
payment  wi l l  be made f or  access const r uct i on,  i ncl ude al l  cost s associ at ed 
wi t h t hi s i n t he cost  of  [ dr i l l i ng]  [ excavat i ng] .

PART 2   PRODUCTS

2. 1   CONTAINERS

Fur ni sh j ar s,  t ubes,  and boxes t hat  meet  t he f ol l owi ng r equi r ement s.   Al l  
such cont ai ner s wi l l  become t he pr oper t y of  t he Gover nment  and t he cost  
t her eof  wi l l  be i ncl uded i n t he cont r act  pr i ce f or  t he appl i cabl e i t em f or  
whi ch payment  i s  pr ovi ded.

2. 1. 1   Sampl e Jar s

Sampl e j ar s shal l  be [ 0. 5 L 1 pi nt ]  [ 1. 0 L 1 quar t ]  capaci t y,  wi de- mout h 
[ over  57 mm 2- 1/ 4 i nches i n di amet er ]  [ gl ass]  [ pl ast i c]  j ar s wi t h 
moi st ur e- t i ght  scr ew t ops.

2. 1. 2   Shi ppi ng Boxes

Boxes f or  shi ppi ng sampl e j ar s shal l  be [ cor r ugat ed car dboar d]  [ wooden]  
boxes t hat  have t he capaci t y t o hol d no mor e t han 12 sampl e j ar s and t he 
st r engt h t o cont ai n and pr ot ect  t he j ar s and t hei r  cont ent s under  or di nar y 
handl i ng and envi r onment al  condi t i ons.

2. 1. 3   Tubes and Cr at es

Undi st ur bed sampl es shal l  be shi pped i n t hi n wal l ed Shel by t ubes packed i n 
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crates.

2. 1. 4   Cor e Boxes

Use l ongi t udi nal l y par t i t i oned,  hi nged t op,  wooden cor e boxes const r uct ed 
of  pl ywood and dr essed l umber  or  ot her  appr oved mat er i al s i n gener al  
accor dance wi t h t he ar r angement  and di mensi ons shown i n FI GURE 1 f or  al l  
r ock cor es.   As many cor e boxes as may be r equi r ed shal l  be used t o box al l  
cor e.   Fur ni sh cor e boxes compl et el y equi pped wi t h al l  necessar y 
par t i t i ons,  hi nges,  and a hasp f or  hol di ng down t he cover .   Al so pr ovi de 
wood spacer s made of  sur f aced l umber  ( not  pl ywood)  and havi ng di mensi ons 
t hat  ar e 3 mm 1/ 8 i nch l ess t han t he i nsi de di mensi ons of  t he i ndi v i dual  
cor e box t r oughs and no l ess t han 19 mm 3/ 4 i nch t hi ck f or  bl ocki ng t he 
cor e i n t he boxes and f or  pr ovi di ng a mar ki ng space t o i dent i f y cor e r uns 
and pul l  dept hs/ el evat i ons.   The quant i t i es of  t hese bl ocks t hat  ar e 
r equi r ed ar e:  t en bl ocks per  cor e box f or  75 mm 3 i nch or  smal l er  cor e,  
f i ve bl ocks per  cor e box f or  100 mm 4 i nch and PQ cor e,  and t hr ee bl ocks 
per  cor e box f or  150 mm 6 i nch cor e.   The box shoul d have t he f ol l owi ng 
capacities:

Box Capaci t i es

150- mm6- i nch cor e si ngl e r ow of  cor e

100- mm4- i nch or  PQ cor e 2 r ows of  cor e

75- mm3- i nch or  smal l er  cor e 3 or  4 r ows of  cor e

The maxi mum l engt h of  a cor e box shal l  be 1. 2 m 4 f eet  f or  75 mm 3 i nch or  
smal l er  cor e and shal l  be di mensi oned so t hat  a box wi l l  hol d 3. 6 t o 4. 9 m 
12 t o 16 f eet  of  cor e.   The maxi mum l engt h of  a cor e box f or  cor e t hat  i s  
l ar ger  t han 75 mm 3 i nches shal l  be 1. 5 m 5 f eet .

2. 2   LABELS

2. 2. 1   Sampl e Jar  Label s

A pr i nt ed or  t ype- wr i t t en,  f ade r esi st ant  and wat er pr oof  l abel  shal l  be 
af f i xed t o t he out s i de of  each j ar  and shal l  cont ai n t he f ol l owi ng 
information:

PROJECT ( such as Tabl e Rock Dam) LOCATION ( such as Bor r ow Ar ea B)

HOLE NO. STATION

JAR NO. of _____ JARS

TOP ELEVATI ON 
OF HOLE

DEPTH OF 
SAMPLE

DESCRI PTI ON OF 
MATERIAL

( such as moi st ,  s i l t y,  medi um sand)
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2. 2. 2   Shi ppi ng Box Label s

Each box of  j ar  sampl es shal l  be i dent i f i ed wi t h weat her pr oof  and 
wear - pr oof  l abel s i ndi cat i ng t he f ol l owi ng:

PROJECT [_____]

LOCATION

JAR SAMPLES FROM HOLE OR HOLES

2. 2. 3   Cor e Box Label s

Cor e boxes shal l  be i dent i f i ed wi t h st enci l ed l abel s.   The i nf or mat i on on 
t hi s l abel  shal l  cont ai n t he f ol l owi ng:

PROJECT [_____]

HOLE NO.

BOX NO.

TOTAL NUMBER OF BOXES FOR THE HOLE

2. 3   EQUI PMENT AND SUPPLI ES

2. 3. 1   Auger  Bor i ng and Sampl i ng

Fur ni sh t he equi pment  f or  maki ng auger  bor i ngs i nc l udi ng,  but  not  l i mi t ed 
t o,  st andar d cont i nuous f l i ght  auger s and/ or  st andar d cup- t ype ear t h 
auger s,  s i mi l ar  or  equal  t o t he I wan Auger  and not  l ess t han 100 mm 4 i nches
 i n di amet er  unl ess ot her wi se appr oved.   The auger s shal l  be compl et el y 
equi pped wi t h al l  t he accessor i es necessar y f or  bor i ng and sampl i ng of  
over bur den mat er i al s t o t he dept hs and di amet er s speci f i ed or  shown on t he 
drawings.

2. 3. 2   Dr i ve Sampl e Bor i ng and Sampl i ng

Fur ni sh equi pment  f or  maki ng dr i ve sampl e bor i ngs i ncl udi ng,  but  not  
l i mi t ed t o,  st andar d [ 50 mm 2- i nch OD]  [ [ _____]  mm i nch OD]  [ spl i t  bar r el ]  
[ sol i d bar r el ]  dr i ve sampl er s and power - dr i ven dr i l l i ng machi ner y of  a t ype 
or  t ypes appr oved by t he Cont r act i ng Of f i cer ,  compl et e wi t h a [ _____]  kN 
dr i ve- hammer  dr i ve- hammer  of  [ _____] - pound wei ght  and al l  ot her  accessor i es 
f or  t aki ng sampl es of  al l  t ypes of  soi l s  or  decomposed r ock at  t he 
l ocat i ons and t o t he dept hs i ndi cat ed [ i n t he SCHEDULE OF DRI LLI NG,  
SAMPLI NG,  AND TESTI NG shown on t he dr awi ngs]  [ i n t he schedul e i n par agr aph 
SCHEDULE OF DRI LLI NG,  SAMPLI NG,  AND TESTI NG] .   The dr i ve shoe f or  t he spl i t  
bar r el  sampl er s shal l  be of  har dened st eel  and shal l  be r epl aced or  
r epai r ed when i t  becomes dent ed or  di st or t ed.   Suppl i es shal l  i ncl ude,  but  
not  be l i mi t ed t o,  al l  casi ng,  dr i l l  s t em,  dr i l l  bi t s,  dr i l l  f l ui d and 
addi t i ves,  pumps,  and power  necessar y t o accompl i sh t he r equi r ed bor i ng and 
sampling.

2. 3. 3   Undi st ur bed Sampl e Bor i ng and Sampl i ng

Fur ni sh equi pment  f or  maki ng undi st ur bed sampl e bor i ngs i ncl udi ng,  but  not  

SECTI ON 02 32 00  Page 16



l i mi t ed t o,  power - dr i ven dr i l l i ng machi ner y of  an appr oved t ype or  t ypes 
compl et e wi t h t he speci al  devi ces and accessor i es enumer at ed and descr i bed 
her ei naf t er .   Dr i l l i ng machi ner y shal l  be of  t he hydr aul i c f eed t ype.   
Suppl i es shal l  i ncl ude,  but  not  be l i mi t ed t o,  al l  sampl er s,  casi ng,  dr i l l  
s t em,  dr i l l  bi t s ,  dr i l l  f l ui d and addi t i ves,  pumps,  and power  necessar y t o 
accompl i sh t he r equi r ed bor i ng and sampl i ng.   Dr i l l  casi ng,  i f  used,  shal l  
be of  such mi ni mum i nsi de di amet er  as t o al l ow use of  t he sel ect ed sampl er .

2. 3. 3. 1   Sands and Cohesi ve Soi l s

The sampl i ng devi ce used t o sampl e f i ne t o medi um gr ai n sands and cohesi ve 
soi l s shal l  be a f i xed or  st at i onar y pi st on t ype t hat  uses a [ 75- mm 3- i nch 
]  [ 125- mm 5- i nch]  di amet er  t hi n wal l  Shel by t ube.   [ Subj ect  t o t he appr oval  
of  t he Cont r act i ng Of f i cer ,  f l oat i ng or  f r ee pi st on and non- pi st on t ype 
sampl er s may be used pr ovi ded adequat e means,  such as check val ve or  vacuum 
syst em,  ar e pr ovi ded t o pr event  l oss of  sampl es. ]

2. 3. 3. 2   St i f f  and Dense Soi l s

The sampl i ng devi ce f or  obt ai ni ng sampl es of  st i f f  and dense soi l s shal l  be 
s i mi l ar  or  equal  t o a Deni son doubl e t ube,  swi vel  head cor e bar r el ,  or  a 
Pi t cher  sampl er  and must  be appr oved by t he Cont r act i ng Of f i cer  pr i or  t o 
use.

2. 3. 4   Cor e Dr i l l i ng

**************************************************************************
NOTE:   See TABLE 1 COMMON CORE DI AMETERS.

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

Cor e dr i l l i ng shal l  be [ _____]  mm i nch Di amet er  Cor e.   Fur ni sh equi pment  
f or  cor e dr i l l i ng i ncl udi ng cor e- dr i l l i ng machi ner y of  a t ype or  t ypes 
appr oved by t he Cont r act i ng Of f i cer ,  compl et e wi t h al l  t he accessor i es 
needed t o t ake cont i nuous r ock cor es of  a di amet er  consi st ent  wi t h bi t  s i ze 
t o t he dept hs speci f i ed.   Use,  as a mi ni mum,  a st andar d bal l - bear i ng,  
swi vel - head,  doubl e- t ube cor e bar r el ,  or  equi val ent .   The capaci t y of  t he 
cor e bar r el  shal l  not  exceed 3. 2 m 10. 5 f eet  of  cor e.   Suppl i es f or  cor e 
dr i l l i ng shal l  i ncl ude,  but  not  be l i mi t ed t o,  al l  casi ng,  dr i l l  r ods,  cor e 
bar r el s,  cor i ng bi t s,  pi pi ng,  pumps,  wat er ,  t ool s,  and power  r equi r ed f or  
dr i l l i ng and al l  boxes and cont ai ner s r equi r ed f or  cor e sampl es.   Sel ect i on 
of  t he t ype of  bi t  shal l  be at  t he Cont r act or ' s di scr et i on pr ovi ded t hat  
t he sel ect ed bi t  pr oduces hi gh qual i t y  r ock cor e ( see par agr aph 
SUPPLEMENTAL [ BORI NGS]  [ PI TS] ) . [   Dr i l l i ng equi pment  shal l  be capabl e of  
dr i l l i ng i ncl i ned as wel l  as ver t i cal  cor e hol es as speci f i ed. ]

2. 3. 5   Pr essur e Test i ng ( Hydr aul i c)

Fur ni sh pr essur e t est i ng equi pment  i ncl udi ng,  but  not  l i mi t ed t o,  t he 
f ol l owi ng:  wat er  pump wi t h a mi ni mum capaci t y of  3. 15 L/ second 50 gpm t hat  
i s  capabl e of  del i ver i ng a const ant  di schar ge pr essur e of  [ _____]  kPa psi ,  
doubl e expander  packer s wi t h r ubber  expansi on el ement s set  [ 1. 5]  [ 3]  
[ _____]  m [ 5]  [ 10]  [ _____]  f eet  apar t  wi t h pi pi ng so ar r anged t hat  wat er  
may be admi t t ed ei t her  bel ow t he bot t om packer  el ement  or  bet ween t he t wo 
packer  el ement s,  a pr essur e r el i ef  val ve,  a pr essur e gage capabl e of  
measur i ng wat er  pr essur es t o t he near est  [ _____]  kPa psi  and wat er  met er  
capabl e of  measur i ng f l ows t o t he near est  [ _____]  0. 1 L/ second gpm.   
Suppl i es shal l  i ncl ude,  but  not  be l i mi t ed t o,  al l  accessor y val ves,  gages,  
sur ge t anks,  st opcocks,  pl ugs,  expander s,  pot abl e wat er  f or  t est i ng,  
st andby pumps,  f uel s,  pi pes,  pr essur e hose,  and t ool s necessar y f or  
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mai nt ai ni ng uni nt er r upt ed t est s f or  each bor i ng t o be t est ed.   The pr essur e 
t est  equi pment  shal l  be conf i gur ed so t hat  t he pr essur e gage i s l ocat ed at  
t he t op of  t he hol e,  a by- pass wat er  l i ne and val ve ar e l ocat ed bet ween t he 
pump and t he gage,  a f l ow met er  i s  l ocat ed bet ween t he by- pass and t he 
pr essur e gage,  and a val ve i s l ocat ed i n t he l i ne bet ween t he f l ow met er  
and t he pr essur e gage.   Al l  equi pment  and suppl i es used f or  pr essur e 
t est i ng shal l  be appr oved by t he Cont r act i ng Of f i cer  pr i or  t o use.

2. 3. 6   Test  Pi t  Excavat i on and Sampl i ng

Sel ect i on of  t he t est  pi t  excavat i on,  shor i ng/ l i ni ng and dewat er i ng ( i f  
necessar y)  met hods and equi pment  shal l  be at  t he Cont r act or ' s di scr et i on 
but  must  be appr oved by t he Cont r act i ng Of f i cer .   When t he number  of  t est  
pi t s t o be excavat ed i s l ar ge,  and when adapt abl e mechani cal  t r enchi ng 
equi pment  i s  avai l abl e,  t he Cont r act i ng Of f i cer  may r equi r e t hat  such 
mechani cal  excavat i ng equi pment  be used t o expedi t e compl et i on of  t he 
pi t s.   Suppl i es f or  obt ai ni ng undi st ur bed sampl es shal l  i ncl ude,  but  not  be 
l i mi t ed t o,  spl i t  met al  cyl i nder s and/ or  met al  or  wooden boxes of  
accept abl e s i zes and t ypes.   The mi ni mum i nsi de di mensi ons of  t he cyl i nder s 
shal l  be [ _____]  mm i nches i n di amet er  by [ _____]  mm i nches i n l engt h.   The 
wooden boxes shal l  be cubi c i n shape wi t h a mi ni mum i nsi de di mensi on of  
[ _____]  mm i nches.   Accessor i es shal l  i ncl ude,  but  not  be l i mi t ed t o,  a 
smal l  sampl e t r i mmi ng shovel  or  spade,  hat chet ,  t r i mmi ng kni f e,  [ _____]  wax 
and f aci l i t i es f or  mel t i ng and br ushi ng same,  t r owel s,  l abel s,  and boxes 
f or  shi ppi ng sampl es.   Al so f ur ni sh al l  mat er i al s r equi r ed f or  
shor i ng/ l i ni ng t o compl y wi t h al l  appl i cabl e saf et y r egul at i ons.   The 
Cont r act i ng Of f i cer  may r equi r e t he Cont r act or  t o sal vage and r e- use t hi s 
shor i ng/ l i ni ng mat er i al  i n successi ve t est  pi t s.

PART 3   EXECUTI ON

3. 1   MOBI LI ZATI ON AND DEMOBI LI ZATI ON

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  Mobi l i zat i on and 
Demobi l i zat i on i s not  a separ at e payment  i t em.

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

3. 1. 1   Mobilization

Mobi l i zat i on consi st s of  t he del i ver y t o t he s i t e of  al l  pl ant ,  equi pment ,  
mat er i al s and suppl i es t o be f ur ni shed by t he Cont r act or ,  t he compl et e 
assembl y i n sat i sf act or y wor ki ng or der  of  al l  such pl ant  and equi pment  at  
t he j obsi t e and t he sat i sf act or y st or age at  t he s i t e of  al l  such mat er i al s 
and suppl i es.

3. 1. 2   Demobilization

Demobi l i zat i on consi st s of  t he r emoval  f r om t he s i t e of  al l  pl ant ,  
equi pment ,  mat er i al s and suppl i es af t er  compl et i on of  t he wor k and al so 
i ncl udes,  at  t he di r ect i on of  t he Cont r act i ng Of f i cer ,  t he c l eanup and 
r emoval  of  al l  scr ap,  wast e backf i l l  mat er i al ,  wast e dr i l l i ng f l ui d,  soi l  
cont ami nat ed wi t h engi ne/ hydr aul i c oi l ,  backf i l l i ng al l  sumps or  
excavat i ons r esul t i ng f r om t he oper at i ons and,  i n gener al ,  r et ur ni ng t he 
s i t e as c l ose t o i t s  or i gi nal  condi t i on as possi bl e.

3. 2   I DENTI FYI NG SAMPLES

Sampl e j ar s,  shi ppi ng boxes,  and l abel s shal l  compl y wi t h PART 2,  
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par agr aphs SAMPLE JARS,  SHI PPI NG BOXES,  and LABELS,  r espect i vel y.   [ I n 
addi t i on,  a moi st ur e pr oof  l abel  cont ai ni ng t he pr oj ect  name,  hol e number  
and sampl e number  shal l  be pl aced i nsi de t he j ar  or  t hi s i nf or mat i on can be 
wr i t t en usi ng a wat er pr oof  pen or  scr i bed on t he j ar  l i d. ]   Take al l  
pr ecaut i ons r equi r ed t o i nsur e t hat  t he shi ppi ng boxes ar e not  subj ect ed t o 
r ough handl i ng or  damagi ng envi r onment al  condi t i ons [ ,  and compl i es wi t h 
par agr aph CARE AND DELI VERY OF SAMPLES] .   [ A copy of  t he bor i ng l og f or  t he 
por t i on of  t he bor i ng t hat  t he sampl es came f r om shal l  be encl osed i n t he 
shi ppi ng box. ]

3. 3   AUGER BORI NG AND SAMPLI NG

Sampl es shal l  be l abel ed i n accor dance wi t h par agr aph I DENTI FYI NG SAMPLES.   
Sampl es shal l  be obt ai ned f or  each change of  over bur den mat er i al  and at  
maxi mum ver t i cal  i nt er val s of  [ 0. 3]  [ 1]  [ 1. 5]  [ _____]  m [ 1]  [ 3]  [ 5]  [ _____]  
f eet  [ as di r ect ed by t he Cont r act i ng Of f i cer ] .   I n or der  t o r et ai n t he 
nat ur al  moi st ur e cont ent  of  t he mat er i al  t o t he f ul l est  ext ent  possi bl e,  
al l  sampl es shal l  be of  suf f i c i ent  vol ume t o compl et el y f i l l  t he sampl e 
j ar s and t he sampl es shal l  be pl aced i n t he sampl e j ar s as soon as possi bl e 
af t er  t hey ar e t aken f r om t he hol e.   Al l  sampl e j ar s shal l  be l abel ed.   I n 
gener al ,  no sampl e shal l  r emai n on t he s i t e of  bor i ng f or  mor e t han 1 week 
af t er  bei ng t aken f r om t he bor i ng and pl aced i n a j ar .

3. 4   DRI VE SAMPLE BORI NG AND SAMPLI NG

Sampl es shal l  be l abel ed i n accor dance wi t h par agr aph I DENTI FYI NG SAMPLES.   
Dr i ve sampl e bor i ngs dr i l l ed t hr ough over bur den mat er i al s shal l  be sui t abl y 
cased t o per mi t  obt ai ni ng dr i ve sampl es of  t he s i ze or  s i zes speci f i ed or  
as di r ect ed.   Sampl es shal l  be t aken ei t her  cont i nuousl y or  at  maxi mum 
ver t i cal  i nt er val s of  [ 1]  [ 1. 5]  [ _____]  m [ 3]  [ 5]  [ _____]  f eet  or  at  a 
change i n mat er i al s [ i n accor dance wi t h i nst r uct i ons cont ai ned i n t he 
SCHEDULE OF DRI LLI NG,  SAMPLI NG,  AND TESTI NG]  [ as shown on t he dr awi ngs]  or  
as ot her wi se di r ect ed by t he Cont r act i ng Of f i cer .   The sampl er  shal l  be 
dr i ven wi t h t he f or ce of  t he [  620 140]  [ _____]  N pound dr i ve hammer  under  
a f r ee f al l  of  [ _____]  mm i nches.   To mi ni mi ze t he compact i ng ef f ect  of  
casi ng dr i v i ng when casi ng i s used t o st abi l i ze a bor i ng,  t he bot t om of  t he 
casi ng shal l  be kept  as hi gh above t he soi l  sampl i ng zone as condi t i ons 
per mi t .   I f  hol l ow st em auger  i s  used as a casi ng and/ or  t o advance t he 
bor i ng,  a pl ug assembl y must  be used t o keep soi l  f r om ent er i ng t he i nsi de 
of  t he auger .   Above t he wat er  t abl e,  sampl es shal l  be obt ai ned f r om a dr y 
hol e.   Bel ow t he wat er  t abl e,  wat er  shal l  be mai nt ai ned wi t hi n t he hol e at  
or  above t he gr oundwat er  l evel .   Wher e i nf or mat i on on t he nat ur al  wat er  
cont ent  of  soi l s  above t he wat er  t abl e i s not  needed and when appr oved by 
t he Cont act i ng Of f i cer ,  bor ehol es may be dr i l l ed wi t hout  casi ng by usi ng a 
sui t abl e dr i l l i ng f l ui d t o pr event  col l apse of  s i dewal l s.   When a dr i l l i ng 
f l ui d i s  used,  soi l  sampl i ng shal l  be done by such means t hat  wi l l  pr event  
i ncl usi on of  dr i l l i ng f l ui d i n t he sampl es.   The sampl es shal l  be pl aced i n 
sampl e j ar s as soon as possi bl e af t er  t hey ar e t aken f r om t he hol e and,  
when possi bl e,  t he vol ume of  t he sampl e shal l  be l ar ge enough t o compl et el y 
f i l l  t he sampl e j ar  i n or der  t hat  t he nat ur al  moi st ur e cont ent  of  t he 
mat er i al  may be r et ai ned t o t he f ul l est  ext ent  possi bl e.   Al l  sampl es shal l  
be l abel ed.   No sampl e shal l  r emai n at  t he s i t e of  bor i ng f or  mor e t han one 
week af t er  bei ng t aken f r om t he hol e.

3. 5   UNDI STURBED SAMPLE BORI NG AND SAMPLI NG

I n gener al ,  l abel i ng of  undi st ur bed sampl es shal l  conf or m t o par agr aph 
I DENTI FYI NG SAMPLES.   Par t i cul ar  car e shal l  be t aken t o i ndi cat e t he t op 
and bot t om of  each sampl e t ube.   Tubes and cr at es f or  undi st ur bed sampl es 
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shal l  be l abel ed " DO NOT JAR OR VI BRATE"  and " HANDLE,  HAUL,  AND SHI P I N A 
[ HORI ZONTAL]  [ VERTI CAL]  POSI TI ON" .

3. 5. 1   Procedure

The pr ocedur e f or  Undi st ur bed Sampl e Bor i ng and Sampl i ng shal l  be t he same 
as out l i ned i n par agr aph DRI VE SAMPLE BORI NG AND SAMPLI NG,  except  t hat  t he 
sampl i ng devi ce shal l  be advanced downwar d by one cont i nuous,  smoot h dr i ve 
usi ng t he dr i l l  r i g' s hydr aul i c f eed syst em.   The hydr aul i c down pr essur e 
shal l  be r ead and r ecor ded at  150 mm 6 i nch i nt er val s dur i ng each sampl e 
dr i ve.   The sampl i ng devi ce f or  st i f f  and dense soi l s shal l  be advanced by 
cont i nuous r ot at i on of  t he out er  cut t i ng bar r el  i n conj unct i on wi t h use of  
dr i l l  f l ui d c i r cul at i on.   Dr i v i ng of  any undi st ur bed sampl i ng devi ce by 
means such as a dr op hammer  wi l l  not  be per mi t t ed.

3. 5. 2   Sealing

3. 5. 2. 1   Al t er nat e 1

The soi l  sampl e obt ai ned i n a t hi n wal l  Shel by t ube shal l  be r et ai ned i n 
t he t ube and seal ed on bot h ends wi t h a mechani cal l y expandabl e O- r i ng 
seal i ng di sk of  t he appr opr i at e s i ze.

3. 5. 2. 2   Al t er nat e 2

The soi l  sampl e obt ai ned i n a t hi n wal l  Shel by t ube shal l  be ext r uded f r om 
t he t ube i n t he f i el d as soon as t he t ube i s r emoved f r om t he bor i ng by a 
met hod appr oved by t he Cont r act i ng Of f i cer .   The ext r uded soi l  sampl e shal l  
i mmedi at el y be wr apped i n [ al umi num f oi l ]  [ t hi n pl ast i c wr ap]  and pl aced i n 
t he cent er  of  a [ met al  bot t omed,  waxed car dboar d]  [ pl ast i c]  t ube t hat  has a 
di amet er  of  at  l east  25 mm 1 i nch l ar ger  t han t he di amet er  of  t he soi l  
sampl e,  i s  at  l east  25 mm 1- i nch l onger  t han t he l engt h of  t he soi l  sampl e,  
and has at  l east  13 mm 1/ 2- i nch of  congeal ed [ 50/ 50 mi xt ur e of  par af f i n and 
mi cr ocr yst al l i ne wax]  [ mi cr ocr yst al l i ne wax]  i n t he bot t om.   The annul ar  
space bet ween t he soi l  sampl e and t he t ube shal l  be f i l l ed wi t h [ a 50/ 50 
mi xt ur e of  par af f i n and mi cr ocr yst al l i ne wax]  [ mi cr ocr yst al l i ne wax]  t o a 
di st ance of  at  l east  13 mm 1/ 2- i nch above t he t op of  t he soi l  sampl e.

3. 5. 2. 3   Al t er nat e 3

Bot h ends of  t he soi l  sampl e t ube/ l i ner  obt ai ned wi t h a Deni son bar r el ,  or  
i t s  equi val ent ,  shal l  be c l eaned out  t o r emove al l  dr i l l  f l ui d cont ami nat ed 
and/ or  di st ur bed soi l  or  t o a mi ni mum di st ance of  50 mm 2 i nches f r om t he 
ends of  t he t ube/ l i ner .   Any mat er i al  r emoved t hat  i s  not  cont ami nat ed wi t h 
dr i l l  f l ui d shal l  be pl aced i n a sampl e j ar  and l abel ed i n accor dance wi t h 
par agr aph I DENTI FYI NG SAMPLES.   The cl eaned out  ends of  t he sampl e l i ner  
t ube shal l  t hen be seal ed wi t h [ a 50/ 50 mi xt ur e of  par af f i n and 
mi cr ocr yst al l i ne wax]  [ mi cr ocr yst al l i ne wax] .   A met al  or  wooden di sk,  
havi ng a di amet er  j ust  s l i ght l y smal l er  t han t he i nsi de di amet er  of  t he 
l i ner  t ube shal l  be i nser t ed i nt o t he wax t o a di s t ance of  6 mm 1/ 4- i nch 
f r om t he end of  t he soi l  sampl e.   The wax pl ugs shal l  be f l ush wi t h t he 
ends of  t he t ube and a f i nal  seal  consi st i ng of  a met al  cap or  t ape shal l  
be pl aced over  t he ends of  t he t ube.

3. 6   CORE HOLE OVERBURDEN DRI LLI NG

[ Wher e sampl es of  over bur den mat er i al s ar e r equi r ed i n connect i on wi t h cor e 
dr i l l i ng,  t he soi l  over bur den shal l  be dr i l l ed and sampl ed i n accor dance 
wi t h t he appl i cabl e pr ovi s i ons f or  t he t ype of  sampl es r equi r ed. ]  [   Wher e 
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sampl i ng of  t he over bur den mat er i al s i s  not  r equi r ed,  t he Cont r act or  may 
ut i l i ze any met hod and equi pment  f or  dr i l l i ng and,  i f  r equi r ed,  casi ng 
t hr ough t he over bur den t hat  wi l l  not  af f ect  t he qual i t y  of  t he cor e 
dr i l l i ng f r om t he r ock sur f ace downwar d i n accor dance wi t h t hese 
speci f i cat i ons.   The met hod chosen must  be appr oved by t he Cont r act i ng 
Of f i cer  pr i or  t o st ar t i ng any over bur den dr i l l i ng. ]

3. 7   CORE DRI LLI NG

**************************************************************************
NOTE:   See TABLE 1 COMMON CORE DI AMETERS.

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

Cor e dr i l l i ng shal l  be [ _____]  mm i nch Di amet er  Cor e

3. 7. 1   Procedure

Al l  hol es shal l  be dr i l l ed [ ver t i cal l y ]  [ at  t he i ncl i ned angl es [ i ndi cat ed 
i n t he SCHEDULE OF DRI LLI NG,  SAMPLI NG,  AND TESTI NG shown on t he dr awi ngs]  
[ l i s t ed i n par agr aph SCHEDULE OF DRI LLI NG,  SAMPLI NG,  AND TESTI NG] ]  t o t he 
bot t om el evat i ons or  dept hs speci f i ed unl ess i ndi cat ed i n t he schedul e of  
bor i ngs or  di r ect ed t o be dr i l l ed ot her wi se.   Of f - set t i ng of  bor i ngs f r om 
t he l ocat i ons speci f i ed i n t he Pl an of  Bor i ngs or  as shown on t he dr awi ngs,  
wi l l  not  be per mi t t ed wi t hout  pr i or  appr oval .   Casi ng t hr ough t he 
over bur den may be r equi r ed.   Thi s casi ng shal l  be seal ed i n t he r ock at  t he 
el evat i on wher e r ock i s encount er ed pr i or  t o commencement  of  r ock cor i ng.   
Oper at e t he dr i l l s  at  r equi r ed speeds and down pr essur es t o cont r ol  dr i l l  
f l ui d pr essur es and quant i t i es t o i nsur e maxi mum cor e qual i t y  and r ecover y 
i n what ever  k i nd of  r ock i s encount er ed.   Wher e sof t  or  br oken r ock i s 
encount er ed,  r educe t he l engt h of  r uns t o 1. 5 m 5 f eet  or  l ess i n or der  t o 
r educe and/ or  keep cor e l oss and cor e di st ur bance t o t he mi ni mum.   Fai l ur e 
t o compl y wi t h t he f or egoi ng pr ocedur es wi l l  const i t ut e j ust i f i cat i on f or  
t he Cont r act i ng Of f i cer  t o r equi r e r edr i l l i ng,  at  t he Cont r act or ' s expense,  
of  any bor i ng f r om whi ch t he cor e r ecover y i s unsat i sf act or y.   Exer ci se 
par t i cul ar  car e i n r ecor di ng zones of  wat er  l oss,  cavi t i es,  r od j er ks,  
r ough dr i l l i ng and ot her  unusual  and non- or di nar y cor i ng exper i ences t hat ,  
suppl ement i ng t he cor e r ecor d,  wi l l  t hr ow l i ght  on t he nat ur e and t he 
ext ent  of  any f r act ur i ng or  abnor mal i t i es.

3. 7. 2   Ar r angement  of  Cor e

Cor e boxes shal l  compl y wi t h PART 2,  par agr aph CORE BOXES.   Al l  cor es shal l  
be ar r anged neat l y i n t he par t i t i oned boxes i n t he same sequence i n whi ch 
t hey occur r ed bef or e r emoval  f r om t he hol e.   Faci ng t he open box wi t h t he 
hi nged cover  above and t he open box bel ow,  cor es shal l  be ar r anged i n 
descendi ng sequence begi nni ng at  t he l ef t  end of  t he t r ough near est  t he 
hi nges and cont i nui ng i n t he ot her  t r oughs f r om l ef t  t o r i ght .   The hi ghest  
par t  of  t he cor e shal l  be pl aced i n box 1,  and t he l ower  por t i ons of  t he 
cor e shal l  be pl aced i n t he ot her  boxes i n consecut i ve or der .

3. 7. 3   Pr eser vat i on of  Cor e

Repr esent at i ve sampl es of  cor e ( not  l ess t han [ _____]  per cent  of  t he t ot al  
cor e dr i l l ed)  shal l  be wr apped i n [ al umi num f oi l ]  [ t hi n pl ast i c wr ap]  
[ cheese cl ot h]  and t hen seal ed by appl y i ng [ par af f i n wax]  [ mi cr ocr yst al l i ne 
wax]  [ 50/ 50 mi xt ur e of  par af f i n and mi cr ocr yst al l i ne wax]  t o t he out s i de of  
t he wr appi ng mat er i al  pr i or  t o pl aci ng t he cor e i n t he cor e box.   Thi s 
seal i ng pr ocess shal l  be accompl i shed as soon as possi bl e af t er  t he cor e i s 
r emoved f r om t he cor e bar r el .   The mi ni mum l engt h of  cor e t hat  i s  pr eser ved 
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f r om each bor i ng shal l  be no l ess t han 2. 5 t i mes t he cor e di amet er .   Spacer  
bl ocks shal l  be mar ked and pl aced i n t he cor e box t o show wher e sampl es 
have been r emoved.

3. 7. 4   Label i ng,  Mar ki ng and Packi ng Cor e

St enci l ed l abel s f or  cor e boxes compl yi ng wi t h par agr aph CORE BOX LABELS 
shal l  be pl aced on t he i nsi de and out s i de of  t he t op cover  i n addi t i on t o 
each end.   I n addi t i on,  t he dept hs ( or  el evat i ons)  of  each cor e r un/ pul l  
shal l  be mar ked wi t h a bl ack wat er pr oof  pen on t he spacer  bl ocks t hat  ar e 
pl aced bet ween cor e pul l s.   When a box i s f ul l ,  t he space bet ween t he cor e 
and t he t r ough s i des shal l  be f i l l ed wi t h f i nel y gr ound ver mi cul i t e or  
ot her  packi ng mat er i al  appr oved by t he Cont r act i ng Of f i cer .

3. 7. 5   Di sposi t i on of  Cor e

Whi l e onsi t e,  pr ot ect  t he f i l l ed cor e boxes f r om di r ect  sunl i ght ,  
pr eci pi t at i on,  and f r eezi ng by some f or m of  Cont r act i ng Of f i cer  appr oved 
shel t er  t hat  al l ows vent i l at i on t o t he boxes.   Upon compl et i on of  cor e 
dr i l l i ng and sampl i ng oper at i ons,  cor e boxes cont ai ni ng cor es shal l  be 
[ st or ed i n an ar ea pr ovi ded by t he Cont r act i ng Of f i cer  near  t he s i t e of  
dr i l l i ng]  [ shi pped or  del i ver ed t o [ pr ovi de addr ess] ] .

3. 8   PRESSURE TESTI NG ( HYDRAULI C)

[ Pr essur e- t est  each hol e i n [ 1. 5]  [ 3]  [ _____]  m [ 5]  [ 10]  [ _____]  f oot  
sect i ons commenci ng at  t he t op of  bedr ock and pr ogr essi ng downwar d t o t he 
bot t om of  t he hol e or  t o such dept hs as det er mi ned by t he Cont r act i ng 
Of f i cer  bel ow whi ch t est i ng of  t he hol e i s not  necessar y. ]   [ Pr essur e t est  
t he bot t om [ 1. 5]  [ 3]  [ _____]  m [ 5]  [ 10]  [ _____]  f oot  sect i on of  hol e 
i mmedi at el y af t er  i t  i s  cor ed.   Af t er  a [ _____]  m f oot  sect i on i s cor ed,  
t he cor i ng equi pment  wi l l  be r emoved f r om t he sect i on and a s i ngl e r ubber  
expansi on packer  pl aced at  t he t op of  t he sect i on ( bot t om of  t he pr evi ousl y 
t est ed sect i on)  and t he sect i on pr essur e t est ed.   Af t er  t he pr essur e t est  
i s  compl et ed,  t he packer  assembl y shal l  be r emoved and t he next  [ _____]  m 
f oot  sect i on cor ed and t hen pr essur e t est ed.   Thi s pr ocedur e shal l  be 
cont i nued t o t he bot t om of  t he hol e or  t o dept hs det er mi ned by t he 
Cont r act i ng Of f i cer . ]   Wher e cor e dat a f r om t he t est  hol es i ndi cat e onl y 
i sol at ed zones t hat  ar e open or  f r act ur ed,  pr essur e t est i ng may be l i mi t ed 
by t he Cont r act i ng Of f i cer  t o t hese zones onl y.   Wat er  pr essur e empl oyed 
f or  each l i f t  shal l  be det er mi ned i n t he f i el d by t he Cont r act i ng Of f i cer  
and shal l  not  exceed 22. 6 kPa per  met er  of  dept h one pound per  squar e i nch 
per  f oot  of  dept h t o t he upper  expander  and,  i n no case,  shal l  t he pr essur e 
be gr eat er  t han [ _____]  kPa psi .   The pr essur e t est  wi l l  be di v i ded i nt o 
t wo phases;  t he f i r st  phase wi l l  be a f l ow t est  whi ch shal l  t hen be 
f ol l owed by t he second phase whi ch i s a dur at i on t est .   I n per f or mi ng t he 
f i r st  phase,  wat er  i s  pumped sl owl y at  f i r st ,  and t he f l ow t hen gr adual l y 
i ncr eased t o t he poi nt  wher e t he pr edet er mi ned maxi mum pr essur e i s 
mai nt ai ned,  by adj ust i ng t he val ve on t he by- pass l i ne.   The al l owabl e 
pr essur e shal l  be hel d f or  1 mi nut e bef or e any r eadi ngs ar e t aken.   The 
vol ume of  f l ow i nt o t he t est  sect i on shal l  be measur ed f or  a per i od of  5 
mi nut es dur i ng whi ch t i me t he pr essur e shal l  not  var y by mor e t han 34. 5 kPa 
5 psi .   Af t er  t hi s 5- mi nut e t est ,  t he second phase shal l  be st ar t ed by 
c l osi ng t he val ve l ocat ed bet ween t he f l ow met er  and t he pr essur e gage.   
The dr op i n pr essur e i s t hen r ead f or  a per i od of  5 mi nut es at  [ 15]  [ 30]  
[ _____] - second i nt er val s.   I n some si t uat i ons,  such as i n a ver y t i ght  
f or mat i on,  t he Cont r act i ng Of f i cer  may el i mi nat e phase one of  t he t est .   
The Cont r act or  may be r equi r ed t o make check t est s at  i t s  own expense i f  
t he t est i ng equi pment  or  i t s  assembl y and ar r angement  ar e f ound t o be 
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f aul t y dur i ng or  af t er  t he t est i ng of  any hol es.   Recor d al l  gage and met er  
r eadi ngs made dur i ng a pr essur e t est  on a sui t abl e f or m appr oved by t he 
Cont r act i ng Of f i cer .   A sampl e f or m i s shown i n FI GURE 2 -  PRESSURE TEST 
DATA FORM.

3. 9   TEST PI T EXCAVATI ON AND SAMPLI NG

3. 9. 1   Excavation

The t est  pi t s shal l  be excavat ed i n t he or der  schedul ed i n [ t he SCHEDULE OF 
DRI LLI NG,  SAMPLI NG,  AND TESTI NG shown on t he dr awi ngs]  [ par agr aph SCHEDULE 
OF DRI LLI NG,  SAMPLI NG,  AND TESTI NG] ,  and shal l  be excavat ed t o dept hs and 
di mensi ons i ndi cat ed [ i n par agr aph SCHEDULE OF DRI LLI NG,  SAMPLI NG,  AND 
TESTI NG]  [ on t he dr awi ngs] .   Become t hor oughl y f ami l i ar  wi t h wor k s i t e and 
wi t h al l  avai l abl e subsur f ace dat a,  par t i cul ar l y gr oundwat er  condi t i ons,  
bef or e excavat i ng pi t s.   Regar dl ess of  t he met hod of  excavat i on empl oyed,  
t he pi t s shal l  be excavat ed [ ,  dewat er ed]  and shor ed/ l i ned i n conf or mance 
wi t h al l  appl i cabl e saf et y r egul at i ons.

3. 9. 2   Sampling

Obt ai n soi l  sampl es f r om each pi t  [ at  t he dept hs/ el evat i ons i ndi cat ed i n 
par agr aph SCHEDULE OF DRI LLI NG,  SAMPLI NG,  AND TESTI NG]  [ at  dept hs of  [ _____]
 m f eet ,  [ _____]  m f eet ,  and [ _____]  m f eet , ]  [ at  dept hs det er mi ned by t he 
Cont r act i ng Of f i cer ] .   A t ot al  of  [ _____]  sampl es shal l  be obt ai ned f r om 
each t est  pi t .   I n obt ai ni ng sampl es f r om t est  pi t s,  t he undi st ur bed i n 
s i t u ( i n pl ace)  nat ur al  physi cal  and st r uct ur al  char act er i st i cs of  t he 
sampl ed mat er i al s shal l  be pr eser ved i nsof ar  as possi bl e bot h whi l e sampl es 
ar e bei ng t aken and dur i ng shi pment  t o t he poi nt  of  t est i ng.   I n cohesi ve 
and par t i al l y  cohesi ve soi l s t hi s  may be accompl i shed by i sol at i ng t he soi l  
col umn or  cube t o be sampl ed by gent l y t r enchi ng ar ound i t  and 
kni f e- t r i mmi ng i t  t o t he r equi r ed di mensi ons of  t he spl i t  cy l i nder  or  box.   
A t hi n coat i ng of  mel t ed [ 50/ 50 mi xt ur e of  par af f i n and 
mi cr ocr yst al l i ne] [ mi cr ocr yst al l i ne]  wax shal l  t hen be appl i ed qui ck l y but  
gent l y t o t he sampl e wi t h a pai nt  br ush t o seal  i t  agai nst  l oss of  
moi st ur e.   The met al  or  wooden sampl e cont ai ner ,  wi t h t he t op and bot t om 
r emoved shal l  t hen be pl aced over  t he wax coat ed sampl e such t hat  t he 
sampl e i s cent er ed wi t hi n t he cont ai ner  and t he t op of  t he cont ai ner  s i des 
ar e at  l east  25 mm 1 i nch above t he t op of  t he sampl e.   The spaces bet ween 
t he sampl e and t he s i de wal l s of  t he cont ai ner  shal l  t hen be f i l l ed wi t h 
mel t ed [ _____]  wax.   Af t er  t hi s wax has congeal ed,  t he space bet ween t he 
t op of  t he sampl e cont ai ner  s i des and t he t op of  t he sampl e shal l  be f i l l ed 
wi t h [ _____]  wax.   Af t er  t hi s wax has congeal ed,  i t  shal l  be t r i mmed so 
t hat  when t he t op of  t he sampl e cont ai ner  i s  i nst al l ed t her e i s no voi d 
bet ween t he cont ai ner  t op and t he wax.   Af t er  t he cont ai ner  t op i s 
i nst al l ed,  t he soi l  col umn or  cube shal l  t hen be cut  of f  a f ew hundr ed mm 
i nches bel ow t he cont ai ner ,  t he sampl e and cont ai ner  i nver t ed and r emoved 
f r om t he pi t  and t he sampl e t r i mmed at  t he base so t hat  t he bot t om of  t he 
sampl e i s at  l east  25 mm 1 i nch bel ow t he bot t om of  t he cont ai ner .   Thi s 
space shal l  be f i l l ed wi t h [ _____]  wax and,  af t er  t he wax has congeal ed,  i t  
shal l  be t r i mmed so t hat  when t he bot t om of  t he cont ai ner  i s  i nst al l ed,  
t her e shal l  be no voi d bet ween t he wax and t he bot t om of  t he cont ai ner .   
Wher e over bur den mat er i al s t o be sampl ed ar e onl y par t i al l y  cohesi ve,  i t  i s  
best  not  t o expose t he ent i r e soi l  col umn bef or e waxi ng.   By exposi ng and 
waxi ng smal l  sect i ons at  a t i me,  t he sampl e wi l l  be subj ect ed t o l ess 
di st ur bance.   Wher e nat ur al  moi st ur e cont ent  i s  an i mpor t ant  f act or ,  del ay 
shal l  be avoi ded i n t aki ng t he sampl e i n or der  t hat  t he nat ur al  moi st ur e 
cont ent  of  t he mat er i al  may be r et ai ned t o t he f ul l est  ext ent .
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3. 9. 3   Di sposi t i on of  Sampl es

Sampl es shal l  be packed i n ver mi cul i t e or  a packi ng mat er i al  appr oved by 
t he Cont r act i ng Of f i cer  and shi pped i n st ur dy wooden boxes of  st r engt h and 
const r uct i on suf f i c i ent  t o guar ant ee agai nst  damage dur i ng shi pment .   Boxes 
shoul d be no l ar ger  t han i s r equi r ed f or  shi ppi ng t wo such sampl es.   Al l  
sampl e boxes shal l  be mar ked FRAGI LE- HANDLE WI TH CARE and shal l  be 
i dent i f i ed by l abel s,  s i mi l ar  t o t hose as speci f i ed i n par agr aph 
I DENTI FYI NG SAMPLES,  at t ached t o t he out s i de of  each box.   Ext r eme car e 
shal l  be t aken t o i ndi cat e t he t op and bot t om of  each sampl e.   Avoi d 
exposi ng seal ed and cr at ed sampl es t o pr eci pi t at i on and ext r emes of  
t emper at ur e.   Undi st ur bed sampl es per mi t t ed t o f r eeze,  even par t i al l y ,  
shal l  be r epl aced by t he Cont r act or  at  i t s  expense.   Do not  hol d t hese 
sampl es at  t he s i t e f or  a per i od i n excess of  one week.   Pr i or  t o shi pment ,  
each seal ed and boxed sampl e shal l  be checked f or  cor r ect  l abel i ng.

3. 10   SUPPLEMENTAL [ BORI NGS]  [ PI TS]

[ Bor i ngs]  [ Pi t s]  t hat  ar e abandoned or  f r om whi ch [ unsat i sf act or y sampl es 
or  cor es ar e obt ai ned]  [ l ess t han [ _____]  per cent  t ot al  cor e r ecover y has 
been obt ai ned,  excl usi ve of  open or  f i l l ed cavi t i es]  wi l l  be suppl ement ed 
by ot her  [ bor i ngs]  [ pi t s]  adj acent  t o t he or i gi nal  i n or der  t hat  
sat i sf act or y sampl es or  t he r equi r ed i nf or mat i on wi l l  be obt ai ned.   Act ual  
l ocat i ons of  any suppl ement al  [ bor i ngs]  [ pi t s]  wi l l  be est abl i shed by t he 
Cont r act i ng Of f i cer .   Penet r at i on t o t he dept h wher e t he or i gi nal  was 
abandoned or  t o t he dept hs wher e unsat i sf act or y sampl es wer e obt ai ned may 
be made by any met hod sel ect ed by t he Cont r act or  t hat  i n t he opi ni on of  t he 
Cont r act i ng Of f i cer  wi l l  per mi t  sat i sf act or y compl et i on and sampl i ng bel ow 
t he el evat i on wher e t he l ast  sat i sf act or y sampl e was obt ai ned i n t he 
abandoned or  sat i sf act or y sampl i ng i n t he r eaches wher e sat i sf act or y 
sampl es wer e not  obt ai ned i n t he or i gi nal  [ bor i ngs]  [ pi t s] .   No payment  
wi l l  be made f or  suppl ement al  [ bor i ngs]  [ pi t s]  t hat  ar e r equi r ed t o be 
[ dr i l l ed]  [ excavat ed]  t o r epl ace [ bor i ngs]  [ pi t s]  t hat  wer e abandoned or  
f r om whi ch sat i s f act or y sampl es wer e not  obt ai ned because of  mechani cal  
f ai l ur e of  dr i l l i ng and sampl i ng equi pment ,  negl i gence on t he par t  of  t he 
Cont r act or ,  or  ot her  pr event abl e cause f or  whi ch t he Cont r act or  i s  
r esponsi bl e except  t hat  payment  wi l l  be made f or  accept abl e por t i ons of  
t hese suppl ement ar y [ bor i ngs]  [ pi t s]  bel ow t he dept hs or  out s i de t he 
r eaches f or  whi ch payment  was made f or  t he or i gi nal  [ bor i ngs]  [ pi t s ] .

3. 11   BACKFILLING

3. 11. 1   Dr i l l  Hol es

Unl ess ot her wi se not ed i n t hese speci f i cat i ons or  di r ect ed by t he 
Cont r act i ng Of f i cer ,  al l  dr i l l  hol es shal l  be backf i l l ed and abandoned i n 
accor dance wi t h al l  Feder al ,  St at e,  and l ocal  l aws,  r egul at i ons and 
or di nances.   Pr eser ve al l  hol es i n good condi t i on unt i l  f i nal  measur ement  
and unt i l  t he r ecor ds and sampl es have been accept ed.   As a mi ni mum,  al l  
hol es shal l  be gr out ed f r om t he bot t om of  t he hol e t o wi t hi n 600 mm 2 f eet  
of  t he gr ound sur f ace usi ng a gr out  mi xt ur e of  23 t o 30 l i t er s s i x t o ei ght  
gal l ons of  wat er  per  sack ( 42. 6 kg)  ( 94 pounds)  of  por t l and cement .   Al l  
gr out  shal l  be pumped t hr ough a [ t r emi e]  [ _____]  pi pe t hat  i s  i nser t ed t o 
t he bot t om of  t he bor i ng t o i nsur e t hat  t he gr out  f i l l s  t he f ul l  ext ent  of  
t he hol e.   The r emai ni ng ungr out ed t op 600 mm 2 f eet  of  t he hol e shal l  be 
backf i l l ed wi t h l ocal  soi l  and t amped.   Al l  backf i l l i ng oper at i ons shal l  be 
per f or med i n t he pr esence of  t he Cont r act i ng Of f i cer  and,  i f  r equi r ed by 
r egul at i on,  Feder al ,  St at e,  and l ocal  of f i c i al s.   No separ at e payment  wi l l  
be made f or  backf i l l i ng dr i l l  hol es.   The cost  of  t hi s wor k shal l  be 
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i nc l uded i n t he dr i l l i ng cost s.

3. 11. 2   Test  Pi t s

Backf i l l  al l  t est  pi t s wi t h l ocal  soi l  compact ed t o or i gi nal  densi t i es as 
di r ect ed by t he Cont r act i ng Of f i cer .   No separ at e payment  wi l l  be made f or  
backf i l l i ng t est  pi t s.   The cost  of  t hi s wor k shal l  be i ncl uded i n t he t est  
pi t  excavat i on cost s.

3. 12   RECORDS

Submi t  compl et e,  l egi bl e copi es of  DRI LLI NG LOG,  ENG FORM 1836 and 1836A,  
and r ecor ds t o t he Cont r act i ng Of f i cer  [ upon compl et i on of  t he wor k or  at  
such ot her  t i me or  t i mes as di r ect ed]  [ wi t hi n [ _____]  days af t er  a [ hol e]  
[ t est  pi t ]  i s  compl et ed] .   Keep accur at e dr i l l er ' s  l ogs ( DRI LLI NG LOG,  ENG 
FORM 1836,  and 1836- A wi l l  be pr ovi ded by t he Cont act i ng Of f i cer )  and 
r ecor ds of  al l  wor k accompl i shed under  t hi s cont r act  and del i ver  compl et e,  
l egi bl e copi es of  t hese l ogs and r ecor ds t o t he Cont r act i ng Of f i cer  [ upon 
compl et i on of  t he wor k or  at  such ot her  t i me or  t i mes as di r ect ed]  [ wi t hi n 
[ _____]  days af t er  a [ hol e]  [ t est  pi t ]  i s  compl et ed] .   Al l  such r ecor ds 
shal l  be r ecor ded dur i ng t he act ual  per f or mance of  t he wor k and shal l  be 
pr eser ved i n good condi t i on and or der  unt i l  t hey ar e del i ver ed and 
accept ed.   The Cont r act i ng Of f i cer  has t he r i ght  t o exami ne and r evi ew al l  
such r ecor ds at  any t i me pr i or  t o t hei r  del i ver y and has t he r i ght  t o 
r equest  changes t o t he r ecor d keepi ng pr ocedur e.   The f ol l owi ng i nf or mat i on 
shal l  be i ncl uded on t he l ogs or  i n t he r ecor ds f or  each [ hol e]  [ t est  pi t ] :

a.   [ Hol e]  [ Test  Pi t ]  number  or  desi gnat i on and el evat i on of  t op of  [ hol e]  
[ t est  pi t ] .

b.   Dr i l l er ' s  name and Geol ogi st ' s  name.

c.   Make,  s i ze,  and manuf act ur er ' s model  desi gnat i on of  [ dr i l l i ng, ]  
[ sampl i ng, ]  [ pr essur e t est i ng, ]  [ and]  [ t est - pi t  excavat i ng]  equi pment .

d.   Type of  [ dr i l l i ng, ]  [ sampl i ng, ]  [ and]  [ pr essur e t est i ng]  oper at i on by 
depth.

e.   Hol e di amet er .

f .   Dat es and t i me by dept hs when [ t est - pi t  excavat i on, ]  [  dr i l l i ng, ]  
[ sampl i ng, ]  [ and]  [ pr essur e t est i ng]  oper at i ons wer e per f or med.

g.   Ti me r equi r ed f or  [ dr i l l i ng each r un]  [ and]  [ pr essur e t est i ng each 
i nt er val  t est ed] .

h.   Dr i l l  act i on,  r ot at i on speed,  hydr aul i c pr essur e,  wat er  pr essur e,  t ool  
dr ops,  and any ot her  unusual  and non- or di nar y exper i ence whi ch coul d 
i ndi cat e t he subsur f ace condi t i ons encount er ed.

i .   Dept hs [ at  whi ch sampl es or  cor es wer e r ecover ed or  at t empt s made t o 
sampl e or  cor e i ncl udi ng t op and bot t om dept h of  each r un]  [ and]  [ of  
each i nt er val  pr essur e t est ed] .

j .   Cl assi f i cat i on or  descr i pt i on by dept hs of  t he mat er i al s [ sampl ed, ]  
[ cor ed, ]  [ or ]  [ penet r at ed]  usi ng t he Uni f i ed Soi l  Cl assi f i cat i on Syst em 
( ASTM D2487)  and i ncl udi ng a descr i pt i on of  moi st ur e condi t i ons,  
consi st ency and ot her  appr opr i at e descr i pt i ve i nf or mat i on descr i bed i n 
par agr aph SUPPLEMENTAL [ BORI NGS]  [ PI TS]  of  ASTM D2488.   Thi s 
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cl assi f i cat i on or  descr i pt i on shal l  be made i mmedi at el y af t er  t he 
sampl es or  cor es ar e r et r i eved.

k.   Cl assi f i cat i on and descr i pt i on by dept hs of  r ock mat er i al s [ sampl ed]  
[ or ]  [ cor ed]  i nc l udi ng r ock t ype,  composi t i on,  t ext ur e,  pr esence and 
or i ent at i on of  beddi ng,  f l oi at i on,  or  f r act ur es,  pr esence of  vugs or  
ot her  i nt er st i ces,  and t he RQD f or  each cor ed i nt er val .

l .   I ndi cat i on of  penet r at i on r esi st ance such as [ dr i ve- hammer  bl ows gi ven 
i n bl ows per  f oot  f or  dr i v i ng sampl e spoons and casi ng]  [ and]  [ t he 
pr essur e i n kPa psi  appl i ed t o push t hi n- wal l  or  pi st on- t ype sampl er s] .

m.   For ce Wei ght  of  dr i ve hammer .

n.   Per cent age of  sampl e or  cor e r ecover ed per  r un.

o.   Dept h at  whi ch gr oundwat er  i s  encount er ed i ni t i al l y  and when st abi l i zed.

p.   Dept hs at  whi ch dr i l l  wat er  i s  l ost  and r egai ned and amount s.

q.   Dept hs at  whi ch t he col or  of  t he dr i l l  wat er  r et ur n changes.

r .   Type and wei ght  of  dr i l l  f l ui d.

s.   Dept h of  bot t om of  hol e.

t .   Pr essur es empl oyed i n pr essur e t est i ng.

TABLE 1 -  COMMON CORE DI AMETERS

CORE DI AMETER MMI NCHES HOLE DI AMETER
MMINCHES

Convent i onal  Cor e Bar r el s

AWG 301.185 481.890

BWG 421.655 602.360

NWG 552.155 762.980

HWG 763.000 993.907

Wi r el i ne Cor e Bar r el s*

A 271.064 481.890

B 36.51.432 602.360

N 47.61.875 762.980

H 622.450 943.716

853.345 1234.827
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TABLE 1 -  COMMON CORE DI AMETERS

Lar ge Di amet er  Ser i es

2- 3/ 4"  X 3- 7/ 8" 682.690 983.875

4"  X 5- 1/ 2" 1003.970 1405.495

6"  X 7- 3/ 4" 151.65.970 1977.750

*   No I ndust r y St andar d f or  Wi r el i ne Si zes.   Di amet er s shown f or  wi r el i ne cor e 
bar r el s ar e nomi nal  and var y bet ween manuf act ur er s.
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FI GURE 2 -  PRESSURE TEST DATA FORM
                                                        SHEET ____ 0F ____
                                                        DATE _____________

              REPORT OF WATER PRESSURE TESTI NG I N CORE DRI LL HOLES

DAM SI TE _______________ RI VER ________________ HOLE NO.  ____ RI G NO.  ____
LOCATI ON OF HOLE _________________________________________________________
CONTRACTOR ____________________ DRI LLER ___________ ELEV.  TOP OF HOLE ____

DATA ON FLOW TEST

SECTI ON OF HOLE TESTED WATER METER READI NGS

TOP BOTTOM PRESSURE
DURING

TEST

START
TIME

STOP
TIME

TIME
MINUTES

AT
START

OF

AT
END
OF

TOTAL
WATER

USED ( L)
(GAL)

(L)(GAL)
PER SEC

DEPTHELEV DEPTHELEV

DATA ON PRESSURE DURATI ON TEST

SECTI ON OF HOLE TESTED

TOP BOTTOM GAGE PRESSURE AT TEST I NTERVAL REMARKS

DEPTH ELEV DEPTH ELEV

OBSERVED BY _______________________________

**************************************************************************
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NOTES:   I nser t  TYPI CAL CORE BOX,  FI GURE 1,  af t er  t he 
pr evi ous t abl e.   FI GURE 1 -  TYPI CAL CORE BOX,  exi st  
as CADD f i l es st or ed on 
http://www.wbdg.org/FFC/NAVGRAPH/graphtoc.pdf .

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

       - -  End of  Sect i on - -
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