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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  dr i l l i ng of  wat er  suppl y wel l s,  
f ur ni shi ng and i nst al l i ng t he pump,  and associ at ed 
testing.

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

**************************************************************************
DRAWINGS

Dr awi ngs shoul d i ncl ude t he f ol l owi ng and any ot her  
i nf or mat i on necessar y t o i ndi cat e l ayout  and gener al  
conf i gur at i on of  t he wel l .

   Di amet er  of  dr i l l ed hol e

   Casi ng s i zes -  out s i de casi ng,  i nsi de casi ng

   Wel l  scr een s i ze

   Mi ni mum dept h of  out er  casi ng and mi ni mum dept h 
of  wel l  scr een
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   Li mi t s of  gr avel  envel ope ar ound i nsi de casi ng 
and scr eens

   Li mi t s of  neat  cement  gr out  ar ound out er  casi ng

   Locat i on of  ai r  l i ne and al t i t ude gage

   Type of  cap,  cover ,  or  seal  r equi r ed at  t op of  
well

   Requi r ed wel l  capaci t y i n gal l ons per  mi nut e.
**************************************************************************

1. 1   UNI T PRI CES

**************************************************************************
NOTE:   Separ at e pay i t ems f or  t est  hol es and wat er  
wel l s must  be i ncl uded i n t he cont r act .

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,  appr opr i at el y edi t  t hi s subpar t  and 
move i nt o Sect i on 01 22 00. 00 10.

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

Payment  f or  each speci f i ed i t em wi l l  be made at  t he cont r act  uni t  pr i ce f or  
t hat  i t em.   Payment  i ncl udes f ul l  compensat i on f or  equi pment ,  mat er i al s and 
l abor  f or  dr i l l i ng;  r emoval  and di sposal  of  t empor ar y casi ng,  cut t i ngs,  and 
dr i l l  f l ui d;  pr epar at i on of  bor ehol e l ogs;  and sampl e handl i ng,  cont ai ner s,  
st or age,  and t est i ng.   Measur e dept h,  l oggi ng,  i nst al l at i on,  casi ng,  r i ser  
pi pe,  and wel l  scr een by l i near  di st ance.   Payment  i s  not  al l owed f or  t est  
wel l s or  wel l s abandoned due t o const r uct i on pr act i ces not  i n accor dance 
wi t h t hi s speci f i cat i on,  f aul t y const r uct i on pr act i ces or  f or  t he 
conveni ence of  t he Cont r act or .

1. 1. 1   Test  Wel l

Compensat i on f or  t he t est  wel l  wi l l  be made at  t he cont r act  uni t  pr i ce and 
i ncl udes mat er i al ,  equi pment ,  and l abor  r equi r ed t o dr i l l  and per f or m t est s 
on t he t est  wel l .   Measur e dept h as t he t ot al  l i near  di st ance bet ween 
gr ound sur f ace and bot t om of  hol e.   I f  t he t ot al  dept h of  hol e i s gr eat er  
t han t hat  speci f i ed on t he cont r act  f or  " Test  Wel l , "  t he addi t i onal  dept h 
wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  " Addi t i onal  Test  Wel l  
Dept h. "   I f  t he t est  wel l  i s  devel oped i nt o t he per manent  wel l  wi t h no 
i ncr ease i n di amet er ,  compensat i on wi l l  be as descr i bed bel ow,  and separ at e 
payment  wi l l  not  be made f or  t he t est  wel l .

1. 1. 2   Wat er  Wel l

Compensat i on f or  t he wat er  wel l  wi l l  be made at  t he cont r act  uni t  pr i ce and 
i ncl udes mat er i al ,  equi pment ,  and l abor  r equi r ed t o dr i l l ,  devel op,  per f or m 
t est s,  and compl et e t he per manent  wel l .   Measur e dept h as t he t ot al  l i near  
di st ance bet ween gr ound sur f ace and bot t om of  hol e.   I f  t he t ot al  dept h of  
wel l  i s  gr eat er  t han t hat  speci f i ed i n t he cont r act  f or  " Wat er  Wel l , "  t he 
addi t i onal  dept h wi l l  be pai d f or  at  t he cont r act  uni t  pr i ce f or  
" Addi t i onal  Wat er  Wel l  Dept h. "
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1. 1. 3   Obser vat i on Wel l

Compensat i on f or  an obser vat i on wel l  wi l l  be made at  t he cont r act  uni t  
pr i ce and i ncl udes mat er i al ,  equi pment  and l abor  r equi r ed t o dr i l l ,  
i nst al l ,  and compl et e t he obser vat i on wel l ,  as wel l  as per f or m t est s and 
per manent l y gr out  i t  af t er  use.   Measur e dept h as t he t ot al  l i near  di st ance 
bet ween gr ound sur f ace and bot t om of  hol e.   I f  t he t ot al  combi ned dept h of  
obser vat i on wel l s i s  gr eat er  t han t hat  speci f i ed i n t he cont r act  f or  
" Obser vat i on Wel l s, "  t he addi t i onal  dept h wi l l  be pai d f or  at  t he cont r act  
uni t  pr i ce f or  " Addi t i onal  Obser vat i on Wel l  Dept h. "  

[ 1. 1. 4   Geophysi cal  Loggi ng

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  not  appl i cabl e f or  
t he pr oj ect .

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

The " Geophysi cal  Loggi ng"  uni t  pr i ce wi l l  i nc l ude i nt er pr et at i on of  t he 
l ogs and t hei r  del i ver y t o t he Gover nment .

] 1. 1. 5   Wel l  or  Test  Wel l  Decommi ssi oni ng or  Abandonment

Per manent  decommi ssi oni ng or  abandonment  of  wel l s or  t est  wel l s wi l l  be 
pai d f or  onl y i f  i t  becomes necessar y t o abandon a wel l  or  t est  wel l  as 
speci f i ed,  and onl y f or  wor k compl et ed and accept ed as speci f i ed.   Payment  
i ncl udes compensat i on f or  dr i l l i ng,  casi ng r emoval ,  wel l  sampl i ng,  
mat er i al s,  cement ,  mi x i ng of  cement ,  bent oni t e,  and wat er ,  pumpi ng of  
gr out ,  equi pment ,  r emoval  of  f or ei gn obj ect s,  and t r anspor t at i on necessar y 
t o abandon t he wel l  or  t est  wel l  and f or  t he r equi r ed wel l  or  t est  wel l  
abandonment  r ecor ds.

1. 1. 6   Cleanup

Separ at e payment  wi l l  not  be made f or  c l eanup of  t he s i t e.   Cl eanup means 
r est or i ng t he s i t e t o i t s  pr e- const r uct i on condi t i on,  i n accor dance wi t h 
par agr aph SI TE CLEANUP.   Cl eanup i s consi der ed par t  of  and i nci dent al  t o 
t he dr i l l i ng,  const r uct i on,  or  decommi ssi oni ng of  t he wel l .

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 
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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.

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA 10084 ( 2017)  St andar d Met hods f or  t he 
Exami nat i on of  Wat er  and Wast ewat er

AWWA A100 ( 2015)  Wat er  Wel l s

AWWA B300 ( 2010;  Addenda 2011)  Hypochl or i t es

AWWA B301 ( 2010)  Li qui d Chl or i ne

AWWA C200 ( 2012)  St eel  Wat er  Pi pe -  6 I n.  ( 150 mm)  
and Lar ger

AWWA C206 ( 2017)  Fi el d Wel di ng of  St eel  Wat er  Pi pe

AWWA C654 ( 2013)  Di s i nf ect i on of  Wel l s

ASTM I NTERNATI ONAL ( ASTM)

ASTM A139/ A139M ( 2016)  St andar d Speci f i cat i on f or  
El ect r i c- Fusi on ( ARC) - Wel ded St eel  Pi pe 
( NPS 4 and over )

ASTM A312/ A312M ( 2017)  St andar d Speci f i cat i on f or  
Seaml ess,  Wel ded,  and Heavi l y Col d Wor ked 
Aust eni t i c  St ai nl ess St eel  Pi pes

ASTM A53/ A53M ( 2012)  St andar d Speci f i cat i on f or  Pi pe,  
St eel ,  Bl ack and Hot - Di pped,  Zi nc- Coat ed,  
Wel ded and Seaml ess

ASTM C136/ C136M ( 2014)  St andar d Test  Met hod f or  Si eve 
Anal ysi s of  Fi ne and Coar se Aggr egat es

ASTM C150/ C150M ( 2018)  St andar d Speci f i cat i on f or  Por t l and 
Cement

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 D1784 ( 2011)  St andar d Speci f i cat i on f or  Ri gi d 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Compounds and 
Chl or i nat ed Pol y( Vi nyl  Chl or i de)  ( CPVC)  
Compounds

ASTM D1785 ( 2015;  E 2018)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC) ,  Pl ast i c Pi pe,  
Schedul es 40,  80,  and 120
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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 D2239 ( 2012)  St andar d Speci f i cat i on f or  
Pol yet hyl ene ( PE)  Pl ast i c Pi pe ( SI DR- PR)  
Based on Cont r ol l ed I nsi de Di amet er

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;  E 2018)  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  Pr ocedur e)

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 D5088 ( 2015)  Decont ami nat i on of  Fi el d Equi pment  
Used at  Nonr adi oact i ve Wast e Si t es

ASTM D5299/ D5299M ( 2017)  St andar d Gui de f or  Decommi ssi oni ng 
of  Gr ound Wat er  Wel l s,  Vadose Zone 
Moni t or i ng Devi ces,  Bor ehol es,  and Ot her  
Devi ces f or  Envi r onment al  Act i v i t i es

ASTM D5521/ D5521M ( 2013)  St andar d Gui de f or  Devel opment  of  
Gr ound- Wat er  Moni t or i ng Wel l s i n Gr anul ar  
Aquifers

ASTM D5608 ( 2016)  Decont ami nat i on of  Fi el d Equi pment  
Used at  Low Level  Radi oact i ve Wast e Si t es

ASTM F480 ( 2014)  Ther mopl ast i c Wel l  Casi ng Pi pe and 
Coupl i ngs Made i n St andar d Di mensi on 
Rat i os ( SDR) ,  SCH 40 and SCH 80

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

CED TR GL- 85- 3 ( 1985)  Geot echni cal  Descr i pt i ons of  Rock 
and Rock Masses

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

EPA 600/ 4- 79/ 020 ( 1983)  Met hods f or  Chemi cal  Anal ysi s of  
Wat er  and Wast es

1. 3   ADMI NI STRATI VE REQUI REMENTS

1. 3. 1   Notification

Not i f y t he [ I nst al l at i on Envi r onment al  Coor di nat or  ( I EC) ] [ _____] [  and t he ]  
Cont r act i ng Of f i cer  [ 21] [ _____]  days pr i or  t o dr i l l i ng.   The [ Cont r act i ng 
Of f i cer ] [ Cont r act or ] [ I nst al l at i on Envi r onment al  Coor di nat or  ( I EC) ] [ _____]  
i s  r esponsi bl e f or  cont act i ng t he [ St at e of  [ _____] ] [ USEPA]  i n accor dance 
wi t h t he appl i cabl e r epor t i ng r equi r ement s.   Bef or e begi nni ng wor k,  not i f y 
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t he l ocal  Uni t ed St at es Geol ogi cal  Sur vey of f i ce ( USGS) [  and t he ] [ St at e 
Envi r onment al  Pr ot ect i on of f i ce] [ St at e Geol ogi cal  Agency] [ st at e heal t h 
depar t ment ] [ l ocal  heal t h depar t ment ]  of  t he t ype and l ocat i on of  wel l s t o 
be const r uct ed,  t he met hod of  const r uct i on and ant i c i pat ed schedul e f or  
const r uct i on of  t he wel l s.

1. 3. 2   Del i ver y,  St or age,  and Handl i ng

St or e and mai nt ai n wel l  mat er i al s  i n a c l ean,  uncont ami nat ed condi t i on 
t hr oughout  t he cour se of  t he pr oj ect .   Do not  al l ow f i l t er  pack mat er i al  t o 
f r eeze bef or e i nst al l at i on.

1. 3. 3   Pr oj ect  and Si t e Condi t i ons

Access t o each wel l  s i t e,  i ncl udi ng any ut i l i t y  c l ear ance,  per mi t s,  
l i censes,  or  ot her  r equi r ement s and t he payment  t her eof  necessar y f or  
execut i on of  t he wor k,  i s  t he r esponsi bi l i t y  of  t he 
[ Cont r act or ] [ Gover nment ] .   Fur ni sh a copy of  al l  per mi t s,  l i censes,  and 
ot her  l egal  r equi r ement s necessar y f or  execut i on of  t he wor k [ 30] [ _____]  
wor ki ng days bef or e commencement  of  t he wor k.   Obt ai ni ng r i ght s- of - ent r y i s  
t he r esponsi bi l i t y  of  t he [ Cont r act or ] [ Gover nment ] .   Vi s i t  each pr oposed 
wel l  l ocat i on t o obser ve any condi t i on t hat  may hamper  t r anspor t i ng 
equi pment  or  per sonnel  t o t he s i t e.   [ I f  c l ear i ng,  or  r el ocat i on i s  
necessar y,  t he Cont r act or ,  [ I nst al l at i on Envi r onment al  Coor di nat or ,  ] and 
t he Cont r act i ng Of f i cer  must  agr ee on a sui t abl e c l ear i ng,  or  r el ocat i on 
pl an,  and t he l ocat i on of  any r equi r ed access r oad. ]

1. 3. 4   Wat er  Wel l  Desi gn Requi r ement s

1. 3. 4. 1   Wel l  I nst al l at i on Pl an

Submi t  a pl an as speci f i ed her ei n descr i bi ng t he dr i l l i ng met hods,  
sampl i ng,  and wel l  const r uct i on and wel l  devel opment  [ 30] [ _____]  cal endar  
days pr i or  t o begi nni ng dr i l l i ng oper at i ons.   Mobi l i zat i on act i v i t i es may 
st ar t  pr i or  t o submi t t al  of  t he pl an.   The pl an must  be appr oved and si gned 
by an exper i enced geol ogi st  as speci f i ed i n par agr aph QUALI FI CATI ONS.   
I ncor por at e t he f ol l owi ng r equi r ement s i nt o t he Wel l  I nst al l at i on Pl an and 
f ol l ow t hem i n t he f i el d.   t he desi gn of  t he wel l  i s  t o be based on t he 
var i ous aspect s anal yzed and cont ai ned i n t hi s pl an ( bor i ng l og,  
geophysi cal  l og,  geot echni cal  r epor t ,  s i eve anal ys i s,  et c. ) .  The pl an must  
i ncl ude,  but  not  be l i mi t ed t o,  a di scussi on of  t he f ol l owi ng:

a.   Descr i pt i on of  wel l  dr i l l i ng met hods,  and i nst al l at i on pr ocedur es,  
i ncl udi ng any t empor ar y casi ng used,  pl acement  of  f i l t er  pack and seal  
mat er i al s,  dr i l l  cut t i ngs and f l ui ds di sposal ,  and soi l  and r ock sampl e 
disposition.

b.   Descr i pt i on of  wel l  const r uct i on mat er i al s,  i ncl udi ng wel l  scr een,  
r i ser  pi pe,  cent r al i zer s,  ai r  l i ne and gauge,  t ai l pi ece ( i f  used) ,  
f i l t er  pack and f i l t er  pack gr adat i on,  bent oni t e or  dr i l l i ng mud,  
dr i l l i ng f l ui d addi t i ves ( i f  used) ,  dr i l l i ng wat er ,  cement ,  and wel l  
pr ot ect i ve measur es.

c.   Descr i pt i on of  qual i t y  cont r ol  pr ocedur es t o be used f or  pl acement  of  
f i l t er  pack and seal s i n t he bor i ng,  i ncl udi ng dept h measur ement s.

d.   For ms i nt ended f or  wr i t t en bor i ng l ogs,  i nst al l at i on di agr ams of  wel l s,  
geophysi cal  l ogs,  wel l  devel opment  r ecor ds,  wel l  sampl i ng dat a r ecor ds,  
st at e wel l  r egi st r at i on f or ms,  and wel l  abandonment  r ecor ds.
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e.   Descr i pt i on of  cont ami nat i on pr event i on and wel l  mat er i al s and 
equi pment  decont ami nat i on pr ocedur es.

f .   Descr i pt i on of  pr ot ect i ve cover  sur f ace compl et i on pr ocedur es,  
i ncl udi ng any speci al  desi gn cr i t er i a or  f eat ur es r el at i ng t o f r ost  
heave pr event i on.   I ncl ude t he maxi mum f r ost  penet r at i on f or  t he s i t e 
i n t hi s descr i pt i on.

g.   Descr i pt i on of  i nt ended wel l  devel opment  met hods.

h.   Li st  of  appl i cabl e publ i cat i ons,  i ncl udi ng st at e and l ocal  r egul at i ons 
and st andar ds.

i .   Li st  of  per sonnel  assi gnment s f or  t hi s pr oj ect ,  and per sonnel  
qualifications.

j .   Descr i pt i on of  wel l  decommi ssi oni ng or  abandonment  pr ocedur es.

k.   Descr i pt i on of  wel l  capaci t y t est i ng t echni ques.

l .   Descr i pt i on and di scussi on of  geophysi cal  t echni ques t o be empl oyed at  
t he s i t e.

m.   Descr i pt i on of  per manent  pump t o be i nst al l ed,  and di scussi on of  pump 
oper at i ng t est s t o be empl oyed at  t he s i t e.

n.   Descr i pt i on of  speci f i c  met hods t o be empl oyed t o cont r ol  pot ent i al  
cont ami nat i on or  pol l ut i on ar i s i ng f r om wel l  i nst al l at i on act i v i t i es.

o.   Descr i pt i on of  pl umbness and al i gnment  t est i ng.

p.   Descr i pt i on of  speci f i c  met hods empl oyed t o t est  f or  sand.

1. 3. 4. 2   Test  Wel l s

**************************************************************************
NOTE:   The t est  wel l  and capaci t y  t est  shoul d be 
speci f i ed i f  t her e i s r eason t o bel i eve t hat  t he 
wel l  may not  pr oduce t he r equi r ed y i el d at  t he 
desi gn dept h.   I f  t he r equi r ed y i el d i s not  
obt ai ned,  t he t est  wel l  may be dr i l l ed deeper  or  t he 
l ocat i on changed bef or e t he compl et e wel l  i s  
const r uct ed.   Requi r ement s f or  t he t est  wel l  may be 
del et ed i f  t he wel l  i s  t o be const r uct ed i n an ar ea 
wher e ot her  wel l s of  s i mi l ar  dept h and desi gn ar e 
per f or mi ng adequat el y.   However ,  a dr i l l  l og shoul d 
be made and capaci t y t est  shoul d be per f or med f or  
al l  wel l s t o pr ovi de an " as- bui l t "  r ecor d.

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

Bef or e st ar t i ng const r uct i on of  t he wel l ,  dr i l l  a t est  wel l  of  at  l east  
[ 100] [ _____]  mm[ 4] [ _____]  i nches i n di amet er  at  t he l ocat i on of  t he wel l  
i nt o t he t ar get  wat er  bear i ng [ st r at um] [ st r at a] .   Dr i l l  t est  wel l s i n a 
manner  t o pr ot ect  t he subsur f ace f r om sur f ace cont ami nat i on.   Car ef ul l y  
advance t est  wel l s and sampl e t o det er mi ne t he pr esence of  t he upper  
aqui c l ude i f  one exi st s.   Pr oper l y case,  gr out  and seal  t he bor i ng i nt o t he 
aqui c l ude bef or e t he bor i ng i s advanced t hr ough t he aqui c l ude i nt o t he 
aqui f er .   Use t he t est  wel l  t o det er mi ne t he expect ed f l ow,  opt i mum dept h 
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f or  f l ow,  wat er  qual i t y ,  and t o i dent i f y t he st r at a encount er ed.   Bef or e 
conduct i ng a capaci t y t est ,  case t he wel l ,  and scr een i n accor dance wi t h 
t hese speci f i cat i ons.   Log t est  wel l s i n accor dance wi t h par agr aph BOREHOLE 
LOGS.   A t empor ar y casi ng [ may] [ must ]  be used.   I f  used,  seat  t he t empor ar y 
casi ng [ i nt o t he t op of  t he r ock] [ at  t he t op of  t he st r at um bei ng t est ed] .   
The t est  wel l  may be conver t ed t o t he per manent  wel l ,  i n accor dance wi t h 
t hese speci f i cat i ons.   I f  t he t est  wel l  i s  not  used f or  t he per manent  wel l ,  
abandon t he t est  wel l  as speci f i ed i n par agr aph WELL DECOMMI SSI ONI NG OR 
ABANDONMENT.

1. 3. 4. 3   Sampl i ng f or  Geot echni cal  Anal ysi s

**************************************************************************
NOTE:   Sampl i ng f or  chemi cal  and geot echni cal  
anal ysi s may be combi ned t o al l ow f or  obt ai ni ng 
sampl es f or  bot h i f  t hat  accompl i shes pr oj ect  
r equi r ement s.   I f  r ock i s cor ed at  t he s i t e,  and i t  
i s  det er mi ned t hat  i t  shoul d be r et ai ned,  i t  shoul d 
be boxed,  and phot ogr aphed.   I t s  st or age,  and l at er  
di sposal  shoul d be i n accor dance wi t h ER 
1110- 1- 1901,  and t he pr oper  st or age and handl i ng 
pr ot ocol  f or  such mat er i al  as may be r equi r ed by 
ot her  Feder al ,  s t at e,  or  l ocal  l aws,  r egul at i ons and 
per mi t s.   

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

Take sampl es of  al l  mat er i al s penet r at ed by each dr i l l ed wel l  or  t est  
wel l .   Obt ai n soi l  sampl es wi t h a [ spl i t ] [ t hi n- wal l ed]  t ube sampl er  usi ng 
st andar d sampl i ng t echni ques i n accor dance wi t h [ ASTM D1586][
ASTM D1587/ D1587M] .   Ext r act  sampl es f r om t hei r  i n- s i t u envi r onment  i n as 
near  an i nt act ,  mi ni mal l y di st ur bed condi t i on as t echni cal l y pr act i cal .   
Obt ai n sampl es cont i nuousl y t hr ough t he ar ea expect ed t o be scr eened.   
Pr ovi de s i eve anal yses of  al l  dr i ve- sampl ed mat er i al .   Conduct  s i eve 
anal yses i n accor dance wi t h ASTM C136/ C136M.   Det er mi ne t he gr adat i on of  
t he nat ur al  f or mat i on t hr ough t he use of  s i eve anal yses per f or med on 
f or mat i on sampl es t aken f r om t he ar eas t o be scr eened.   Pl ace dr i ve- sampl ed 
mat er i al s i n ai r t i ght  cont ai ner s and l abel  as speci f i ed i n par agr aph SAMPLE 
CONTAI NERS.   Del i ver  sampl es t o t he [ Cont r act i ng Of f i cer ] [ desi gnat ed 
f aci l i t y ] .   Test  r epr esent at i ve soi l  sampl es f or  gr ai n- s i ze di st r i but i on by 
mechani cal  means ( s i eves down t o t he 0. 074 mmNo.  200 si ze accor di ng t o 
ASTM C136/ C136M) ,  moi st ur e cont ent  accor di ng t o ASTM D2216 and At t er ber g 
l i mi t s accor di ng t o ASTM D4318.   Descr i be and i dent i f y soi l s  i n accor dance 
with ASTM D2488.   Per f or m l abor at or y c l assi f i cat i on of  soi l s  i n accor dance 
with ASTM D2487.   Per f or m sampl i ng t o al l ow compl et i on of  t he document s 
descr i bed i n par agr aph BOREHOLE LOGS.

1. 3. 4. 4   Obser vat i on Wel l s

**************************************************************************
NOTE:   I n some cases an obser vat i on wel l  or  wel l s 
shoul d be dr i l l ed an appr opr i at e di st ance f r om t he 
t est  hol e or  pump wel l .   The obser vat i on wel l s 
( pi ezomet er s)  shoul d be moni t or ed dur i ng t he y i el d 
t est  of  t he t est  hol e and/ or  capaci t y t est  of  t he 
pump wel l  so t hat  val i d i nf or mat i on of  aqui f er  
pot ent i al  and char act er  may be obt ai ned.   The 
obser vat i on wel l s must  be desi gned,  i nst al l ed and 
r emoved f r om ser vi ce i n a manner  t hat  pr ecl udes t he 
possi bi l i t y  of  f ut ur e gr oundwat er  cont ami nat i on 
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r esul t i ng f r om t hei r  exi st ence.   I f  t he deci s i on i s 
made t o keep t he obser vat i on wel l  f or  f ut ur e 
sampl i ng,  or  f or  use i n f ut ur e pumpi ng t est s,  t he 
obser vat i on wel l s must  be pr oper l y compl et ed as 
speci f i ed i n t hi s sect i on,  or  ot her  USACE gui dance,  
such as Sect i on 33 51 39 GROUND- WATER MONI TORI NG 
WELLS.   

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

Af t er  compl et i on of  t he [ t est  wel l ] [ pump wel l ] [ _____] ,  dr i l l  [ one] [ _____]  
obser vat i on wel l ( s) [ ,  or  mor e as di r ect ed] ,  at  l east  [ 45] [ _____]  mm
[ 1- 3/ 4] [ _____]  i nches i n di amet er  t o t he t ar get  wat er  bear i ng st r at um,  [ at  
t he l ocat i on( s)  i ndi cat ed] [ at  a l ocat i on [ _____]  mf eet  f r om] [ at  an 
appr opr i at e l ocat i on near ]  t he [ t est  wel l ] [ pump wel l ] [ _____] .   Use t he 
obser vat i on wel l [ s]  i n conj unct i on wi t h t he [ y i el d t est  of  t he t est  wel l ] [  
and ] [ capaci t y t est  of  t he pump wel l ] .   Af t er  f i nal  accept ance of  t he pump 
wel l  by t he Cont r act i ng Of f i cer ,  t he obser vat i on wel l  must  be [ abandoned as 
speci f i ed i n par agr aph WELL DECOMMI SSI ONI NG OR ABANDONMENT] [ l ef t  i n pl ace 
f or  f ut ur e moni t or i ng of  t he wel l  syst em] .

[ 1. 3. 4. 5   Geophysi cal  Loggi ng

**************************************************************************
NOTE:   The r equi r ement  t o obt ai n bor ehol e 
geophysi cal  sur veys i s opt i onal .   Whi l e i t  may not  
be necessar y t o r equi r e a bor ehol e geophysi cal  
sur vey at  a s i t e wher e a gr eat  deal  i s  known about  
t he subsur f ace,  at  anot her  s i t e,  wher e ver y l i t t l e,  
or  not hi ng i s known,  i t  may be pr udent  t o r equi r e a 
bor ehol e geophysi cal  sur vey.   When i t  i s  deemed 
necessar y t o r equi r e a bor ehol e geophysi cal  sur vey,  
t he speci f i c  t ype of  sur vey shoul d be speci f i ed.   
Thi s r ecommendat i on i s made by t he pr oj ect  
geol ogi st .   The pr oj ect  geol ogi st  shoul d al so 
det er mi ne what  geophysi cal  l oggi ng may not  be 
al l owed by st at e r egul at i ons,  bef or e speci f y i ng 
t hem.   See EM 1110- 1- 1802,  Geophysi cal  Expl or at i on.  
Gui dance f or  pl anni ng and conduct i ng bor ehol e 
geophysi cal  l oggi ng may be f ound i n ASTM D5753.

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

Geophysi cal l y  l og t he t ot al  dept h of  each t est  wel l  dr i l l ed.   Document  
geophysi cal  l oggi ng i n accor dance wi t h par agr aph GEOPHYSI CAL LOGS.   Run 
[ one successf ul  nat ur al  gamma r ay or  gamma- gamma f or  t he f ul l  dept h,  ( t op 
t o bot t om of  t est  wel l ) ;  ] [ one successf ul  neut r on i n t he f l ui d f i l l ed 
por t i on of  t he wel l ,  ( t op t o bot t om of  t est  wel l ) ;  ] [ one successf ul  ( t op t o 
bot t om of  t est  wel l )  spont aneous pot ent i al  ( sel f - pot ent i al ) ;  ] [ and, ] [ one 
successf ul  ( t op t o bot t om of  t est  wel l )  r esi st i v i t y l og] ,  f or  each t est  
wel l .   Log anal yses and i nt er pr et at i ons must  be made by a per son qual i f i ed 
i n accor dance wi t h par agr aph QUALI FI CATI ONS.

] 1. 3. 5   Qualifications

Submi t  per sonnel  qual i f i cat i on document at i on.   A geol ogi st  wi t h at  l east  
[ 3] [ _____]  year s exper i ence i n soi l  and r ock l oggi ng,  and wel l  
i nst al l at i on,  [ r egi st er ed i n t he st at e of  [ _____] ,  ] must  be on s i t e dur i ng 
dr i l l i ng,  i nst al l at i on,  and t est i ng act i v i t i es,  and be r esponsi bl e f or  al l  
geophysi cal  and bor ehol e l oggi ng,  dr i l l i ng,  wel l  i nst al l at i on,  devel opi ng 
and t est i ng act i v i t i es.   Empl oy a dr i l l er  l i censed i n t he st at e of  [ _____] ,  
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accor di ng t o t he st at e r equi r ement s.   Geophysi cal  l ogs must  be i nt er pr et ed 
by a qual i f i ed l og anal yst .   Demonst r at e t he l og anal yst  compet ence t hr ough 
backgr ound,  t r ai ni ng,  and exper i ence when so cal l ed upon.   Document  a 
mi ni mum of  [ _____]  year s of   wel l  i nst al l at i on exper i ence.   [ Have on st af f  
appr opr i at e heal t h and saf et y per sonnel  as speci f i ed i n Sect i on 01 35 29. 13 
HEALTH,  SAFETY,  AND EMERGENCY RESPONSE PROCEDURES FOR CONTAMI NATED SI TES,  
and per sonnel  qual i f i ed t o per f or m t he necessar y chemi cal  sampl i ng as 
pr esent ed i n t he appr oved Sampl i ng and Anal ysi s Pl an. ]

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.

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 
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

I nst al l at i on Di agr ams;  G[ ,  [ _____] ] .

SD- 03 Pr oduct  Dat a

Wel l  Mat er i al

Geophysi cal  Loggi ng

Cement  and Bent oni t e Gr out

Dr i l l i ng Mud

Wel l  Scr eens

SD- 05 Desi gn Dat a

Wel l  I nst al l at i on Pl an;  G[ ,  [ _____] ] l

SD- 06 Test  Repor t s

Wat er  Sour ce;  G[ ,  [ _____] ] .

Fi l t er  Pack

Capaci t y Test

Test  For  Pl umbness And Al i gnment

Wat er  Qual i t y Test

Sand Test

Tests

SD- 07 Cer t i f i cat es

Si t e Condi t i ons

Pr oj ect  Phot ogr aphs

Qualifications

Casing

Ai r  Li ne and Gauge

Gr avel i ng Equi pment  l i s t

Const r uct i on of  Fi l t er  Pack

SD- 11 Cl oseout  Submi t t al s

Sur vey Maps And Not es;  G

Wel l  Devel opment  Recor ds
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Geophysi cal  Logs

Decommi ssi oni ng or  Abandonment  Recor d

PART 2   PRODUCTS

2. 1   CASING

**************************************************************************
NOTE:   Wel l  component s do not  have t o be made of  t he 
same mat er i al s t o be compat i bl e.   Wi t h t he pr oper  
connect or s,  di f f er ent  mat er i al s can be used t oget her  
wi t hout  causi ng det r i ment al  r esul t s.   When usi ng 
di f f er ent  mat er i al s t oget her ,  t he manuf act ur er  
shoul d be consul t ed.

Edi t  t he submi t t al  r equi r ement s based on t he t ype of  
wel l  ( consol i dat ed or  unconsol i dat ed) .   I f  t he 
speci f i cat i on i s  wr i t t en f or  a consol i dat ed wel l ,  
del et e t he wel l  component s whi ch ar e not  nor mal l y 
r equi r ed i n consol i dat ed f or mat i ons,  such as i nner  
casi ng,  wel l  scr een,  and gr avel  f i l l .

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

Al l  casi ng,  scr een,  and ot her  wel l  mat er i al  must  be of  compat i bl e mat er i al s 
t o pr event  gal vani c r eact i on bet ween component s of  t he compl et ed wel l .   
Submi t  cat al og dat a,  and name of  suppl i er ,  f or  wel l  scr eens ( t o i nc l ude t he 
scr een sl ot  s i ze) ,  casi ng,  r i ser  pi pe,  f i l t er  pack mat er i al ,  bent oni t e,  
cement ,  cent r al i zer s,  sur f ace pr ot ect i ve cover s,  wel l  vaul t s,  l ocki ng caps,  
ai r l i ne oi l  f i l t er s f or  pneumat i c dr i l l i ng,  dedi cat ed sampl i ng equi pment ,  
pumps,  and chemi cal  speci f i cat i ons on dr i l l  l ubr i cant s,  t r acer s,  
di s i nf ect i ng agent s,  and dr i l l  f l ui d addi t i ves,  i f  used.   Cat al og dat a must  
i ncl ude any i nf or mat i on,  suppl i ed by t he manuf act ur er s or  suppl i er s of  t he 
above l i s t ed i t ems.

2. 1. 1   St eel  Casi ng and Coupl i ngs

St eel  casi ng must  be new [ car bon st eel ,  conf or mi ng t o ASTM A139/ A139M Gr ade 
B] [ st andar d wei ght  [ gal vani zed ] [ bl ack ] st eel  pi pe,  conf or mi ng t o 
ASTM A53/ A53M] [ st eel  pi pe conf or mi ng t o AWWA C200] [ [ t ype 304] [  or  ] [ t ype 
316]  st ai nl ess st eel ]  and nomi nal  [ _____]  mmi nch di amet er ,  [ _____]  mmi nch 
wal l  t hi ckness [ schedul e 5S meet i ng t he r equi r ement s of  ASTM A312/ A312M], 
as appl i cabl e.   Joi nt s must  be ei t her  t hr eaded and coupl ed,  or  f i el d wel ded 
i n accor dance wi t h AWWA C206.   [ Pr ovi de casi ngs wi t h [ dr i ve shoes] [ _____] . ]

2. 1. 2   Pl ast i c Casi ng and Coupl i ngs

**************************************************************************
NOTE:   ASTM F480 cover s sever al  di f f er ent  t ypes of  
pi pe mat er i al s and coupl i ng conf i gur at i ons.   I f  any 
of  t hese mat er i al s or  coupl i ngs ar e t o be 
pr ohi bi t ed,  t hi s  par agr aph shoul d c l ear l y poi nt  out  
whi ch ar e or  ar e not  al l owed.   

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

Pl ast i c casi ng pi pe and coupl i ngs must  be schedul e [ 80] [ ___] ,  t hr eaded 
f l ush j oi nt [  or  ot her  j oi nt  t ype as appr oved by t he Cont r act i ng Of f i cer  
] and conf or m t o ASTM F480 and ASTM D1785.
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2. 2   WELL SCREENS

**************************************************************************
NOTE:   Wel l  scr eens wi l l  be speci f i ed when t he 
devel oped wel l  r equi r es assur ance of  r el at i vel y f r ee 
ent r y of  wat er  i nt o t he casi ng at  l ow vel oci t y,  when 
sur r oundi ng sand f r om t he unconsol i dat ed f or mat i on 
must  be pr event ed f r om ent er i ng t he i nt ake,  or  when 
a st r uct ur al  r et ai ner  i s  r equi r ed t o suppor t  t he 
bor ehol e i n t he unconsol i dat ed mat er i al .   Type of  
scr een and casi ng wi l l  be desi gner ' s opt i on and 
nonappl i cabl e t ype of  scr een wi l l  be del et ed.   Met al  
scr eens and casi ngs wi l l  be speci f i ed when st r engt h 
of  scr een and casi ng must  be gr eat er  t han t hat  
pr ovi ded by pl ast i c or  when maxi mum open ar ea f or  
t he scr een di amet er  i s  r equi r ed.   Pl ast i c scr eens 
and casi ng may be speci f i ed when wat er  qual i t y  i s  
such t hat  scr een sel ect i on r equi r es 
cor r osi ve- r esi st ant  mat er i al s,  or  when economy i s of  
pr i me i mpor t ance.   Bl anks i n t he wel l  scr een may be 
appr opr i at e i f  mor e t han one wat er  bear i ng zone i s  
encount er ed i n an aqui f er ,  or  when i t  i s  necessar y 
t o pl ace a cent er i ng devi ce ( cent r al i zer )  i n t he 
scr eened ar ea.   However ,  scr eeni ng mor e t han one 
aqui f er  i n t he same wel l  shoul d be avoi ded whenever  
possi bl e due t o t he possi bi l i t y  of  
cross-contamination.

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

a.   Wel l  Scr eens must  be a mi ni mum of  [ 100] [ _____]  mm[ 4] [ _____]  i nches 
nomi nal  di amet er ,  and must  be di r ect l y connect ed t o t he bot t om of  t he 
i nner  casi ng by an appr oved met hod.   The l engt h of  t he scr een must  be 
suf f i c i ent  t o pr ovi de an i nt ake ar ea capabl e of  passi ng not  l ess t han 
t he mi ni mum r equi r ed y i el d of  t he wel l ,  at  an ent r ance vel oci t y not  
exceedi ng 30. 5 mm/ s0. 1 f ps.

b.   The openi ng,  or  s l ot  s i ze of  t he scr een,  must  be [ [ _____]  mmi nch 
] [ det er mi ned by t he Cont r act or  ] [ desi gned based on anal ysi s of  t he 
di st r i but i on of  t he gr ai n s i ze of  t he[  aqui f er  mat er i al s encount er ed 
dur i ng dr i l l i ng] [  ar t i f i c i al  f i l t er  pack] ] ,  be compat i bl e wi t h t he 
mat er i al  sur r oundi ng t he scr een.  Submi t  as par t  of  t he wel l  
i nst al l at i on pl an.

c.   The wel l  scr een must  be of  suf f i c i ent  s i ze and desi gn t o hol d back and 
suppor t  t he [ gr avel  used i n t he f i l t er  pack envel ope] [  and ] [ i n- s i t u 
mat er i al  sur r oundi ng t he scr een] .

d.   Use scr een and al l  accessor i es r equi r ed f or  sat i sf act or y oper at i on t hat  
ar e st andar d pr oduct s of  manuf act ur er s r egul ar l y engaged i n t he 
pr oduct i on of  such equi pment .   Fi el d const r uct ed scr een i s not  
acceptable.

e.   " Bl anks"  i n t he wel l  scr een may be ut i l i zed i n nonpr oduct i ve zones,  or  
wher e cent er i ng devi ces ar e needed i n t he scr eened ar ea,  and ar ea 
consi der ed " casi ng. "

f .   Seal  t he bot t om sect i on,  bel ow t he scr een,  wat er t i ght  by means of  a 
[ f l ush t hr eaded] [ wel ded]  end cap of  t he same mat er i al  as t he wel l  
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screen.

2. 2. 1   Met al  Scr een

Met al  scr een must  be an appr oved wi r e- wound t ype of  [ t ype 304 ] [ or ] [  t ype 
316 ] st ai nl ess st eel ,  conf or mi ng t o t he appl i cabl e r equi r ement s of  AWWA A100.   
A wi r e- wound scr een manuf act ur ed wi t h suppor t i ng bar s or  cor e of  mat er i al  
di f f er ent  f r om t he wi r e wi l l  not  be accept abl e.   Make j oi nt s of  t hr eaded 
coupl i ngs of  t he same mat er i al  as t he scr eens or  by br azi ng or  wel di ng i n 
accor dance wi t h AWWA C206.

2. 2. 2   Pl ast i c Scr een

2. 2. 2. 1   Pl ast i c Pi pe

Pl ast i c pi pe,  and scr een mat er i al  must  conf or m t o ASTM F480.   Al l  PVC 
pl ast i c pi pe must  conf or m t o ASTM D1785.

2. 2. 2. 2   Bondi ng Mat er i al s

**************************************************************************
NOTE:   When sampl i ng f or  t r ace l evel  cont ami nant s i n 
a wel l ,  t he use of  any sol vent s t o j oi n casi ng 
shoul d not  be al l owed.

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

Bondi ng mat er i al s,  pr opor t i ons and pr epar at i on of  adhesi ves,  t he met hod of  
appl i cat i on,  and t he pr ocedur e used f or  maki ng and cur i ng t he connect i ons 
must  conf or m t o t he r ecommendat i ons of  t he pl ast i c  pi pe manuf act ur er  and 
ASTM F480.   The pot  l i f e,  i ni t i al  set t i ng t i me and ext er nal  heat i ng 
r equi r ement s f or  cur i ng of  t he adhesi ve must  be sui t abl e f or  t he pr ocedur e 
and cl i mat i c and ot her  condi t i ons and must  be var i ed as r equi r ed t o sui t  
changes i n c l i mat i c and ot her  condi t i ons.   Use a syst em f or  maki ng j oi nt s 
at  t he wel l  s i t e t hat  pr ovi des a cur i ng per i od adequat e t o devel op t he 
ul t i mat e st r engt h of  t he compl et ed j oi nt .   Sel f - t appi ng scr ews or  ot her  
devi ces f or  hol di ng adhesi ve- coat ed pi pe i n t he coupl i ngs dur i ng t he 
set t i ng per i od [ may] [ must  not ]  be ut i l i zed.   Do not  st r ess newl y- made 
j oi nt s i n t he casi ng,  l ower  i nt o t he wel l ,  or  submer ge i n wat er  pr i or  t o 
compl et e cur i ng of  t he adhesi ve.

2. 2. 2. 3   Pl ast i c Wel l  Scr een

Pr ovi de pl ast i c wel l  scr een wi t h per f or at i ons consi st i ng of  ei t her  
machi ne- sawed sl ot s,  cont i nuous wr ap or  wound,  or  dr i l l ed,  f or med,  or  
mol ded openi ngs,  and have smoot h,  shar p- edged openi ngs f r ee of  bur ns,  
chi pped edges,  or  br oken pi eces on t he i nt er i or  and ext er i or  sur f aces of  
t he pi pe.   The pat t er n of  t he openi ngs must  be uni f or ml y spaced ar ound t he 
per i pher y of  t he wel l  scr een.   Desi gn and submi t  compat i bl e s l ot  s i zes of  
scr eens and [ f i l t er - pack gr adat i ons] [ sur r oundi ng mat er i al ]  t o t he 
Cont r act i ng Of f i cer [ ,  wi t h a r epr esent at i ve sampl e of  mat er i al s i n whi ch 
t he scr een i s t o be pl aced] .   The pl ast i c pi pe scr een st r engt h pr oper t i es 
must  be equi val ent  t o t hose f or  t he pl ast i c casi ng wi t h whi ch t he scr een i s 
used.  Pl ast i c wel l  scr een i s t o be ASTM D1784 compl i ant .

2. 3   FI LTER PACK

**************************************************************************
NOTE:   The use of  ar t i f i c i al  f i l t er - pack 
const r uct i on i s r ecommended i n f or mat i ons wher e t he 
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scr een sl ot  openi ng,  sel ect ed on t he basi s of  a 
nat ur al l y  devel oped wel l ,  i s  smal l er  t han 0. 25 mm 
0. 010 i nch ( No.  10 s l ot ) .  Ar t i f i c i al  f i l t er - pack 
mat er i al  shoul d al so be speci f i ed when f i ne uni f or m 
mat er i al ,  or  ext ensi vel y l ami nat ed,  non- homogenous 
f or mat i ons ar e encount er ed.  Gui dance f or  desi gni ng 
and sel ect i ng t he scr een sl ot  s i ze,  and f i l t er  pack 
gr adat i on may be f ound i n EPA' s " Handbook of  
Suggest ed Pr act i ces f or  t he Desi gn and I nst al l at i on 
of  Gr ound- Wat er  Moni t or i ng Wel l s" ,  ( EPA document  
number  160014- 891034) ;  or  " Gr oundwat er  and Wel l s" ,  
by Fl et cher  G.  Dr i scol l ,  publ i shed by Johnson Wel l  
Scr eens,  1986.

I f  t he wel l  i s  not  a f i l t er  pack t ype,  t hi s 
par agr aph shoul d be del et ed i n i t s  ent i r et y,  al ong 
wi t h ot her  r ef er ences t o f i l t er  pack wel l s 
t hr oughout  t he speci f i cat i on.  When r equi r i ng 
st er i l i zat i on,  t he st r engt h of  t he st er i l i z i ng agent  
shoul d be st at ed,  and how much i s  r equi r ed per  cubi c 
yar d of  f i l t er  pack.

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

Pr ovi de f i l t er  pack mat er i al  t hat  i s  a pr oduct  of  a commer ci al  sand and 
gr avel  suppl i er ,  s i zed and gr aded f or  t he sur r oundi ng soi l  encount er ed,  and 
composed of  c l ean,  r ound,  har d,  wat er bor ne s i l i ceous mat er i al ,  f r ee of  f l at  
or  el ongat ed pi eces,  or gani c mat t er ,  or  ot her  f or ei gn mat t er .   Submi t  
f i l t er  pack mat er i al  t est  r esul t s ;  s i eve and chemi cal  anal yses,  wi t hi n 
[ 5] [ _____]  wor ki ng days af t er  compl et i on of  t he t est  wel l .   Si ze t he f i l t er  
mat er i al  whi ch wi l l  al l ow t he maxi mum f l ow of  wat er  i nt o t he wel l  and 
pr event  t he i nf i l t r at i on of  sand and si l t .   The gr adat i on of  t he f i l t er  
mat er i al  must  have a uni f or mi t y coef f i c i ent  of  not  mor e t han 2. 5.   The 
f i l t er  mat er i al  must  be [ t hor oughl y st er i l i zed wi t h chl or i ne or  
hypochl or i t e i mmedi at el y bef or e bei ng pl aced] [ pl aced as di r ect ed] .   
Manuf act ur ed gl ass beads made of  soda l i me gl ass,  Si Li  beads,  or  s i mi l ar  
pr oduct s desi gned f or  use i n pot abl e wat er  wel l s may be used as f i l t er  pack 
i n l i eu of  nat ur al  quar t z sand.

2. 4   BENTONI TE SEAL

**************************************************************************
NOTE:   Bef or e i nst al l i ng an annul ar  seal ,  t he st at e 
r egul at or y agency shoul d be consul t ed.   The st at e,  
or  l ocal  muni c i pal i t y ,  wher e t he wel l  i s  bei ng 
i nst al l ed,  may have speci f i c  r equi r ement s f or  
sani t ar y,  and/ or  wel l head  pr ot ect i on.

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

Pr ovi de bent oni t e seal ,  i nt ended t o keep gr out  f r om ent er i ng t he f i l t er  
pack,  consi st i ng of  hydr at ed gr anul ar ,  or  pel l et i zed,  sodi um 
mont mor i l l oni t e f ur ni shed i n sacks or  bucket s f r om a commer ci al  sour ce,  and 
f r ee of  i mpur i t i es whi ch adver sel y i mpact  t he wat er  qual i t y .   I f  t he 
bent oni t e seal  i s  l ocat ed above any bor ehol e f l ui d l evel s,  pl ace a l ayer  of  
f i ne sand at  t he t op of  t he bent oni t e seal ,  t o pr ovi de an addi t i onal  
bar r i er  t o any downwar d mi gr at i on of  gr out .
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2. 5   CEMENT AND BENTONI TE GROUT

2. 5. 1   Cement  Gr out

Pr ovi de cement  gr out  consi st i ng of  Por t l and cement  conf or mi ng t o 
ASTM C150/ C150M,  Type I  or  I I ,  sand and wat er .   Pr opor t i on cement  gr out  not  
t o exceed 2 par t s,  by wei ght ,  of  sand t o 1 par t  of  cement  wi t h not  mor e 
t han 23 l i t er s6 gal l ons of  wat er  per  42. 6 kg94 l b bag of  Por t l and cement ,  
wi t h a mi xt ur e of  such consi st ency t hat  t he wel l  can be pr oper l y gr out ed.   
No mor e t han 5 per cent  by wei ght  of  bent oni t e powder  may be added t o r educe 
shrinkage.

2. 5. 2   Bent oni t e Gr out

Make hi gh- sol i ds bent oni t e gr out  f r om sodi um bent oni t e powder ,  gr anul es,  or  
a combi nat i on of  t he t wo.   Mi x wat er  f r om an appr oved sour ce wi t h t hese 
powder s or  gr anul es t o f or m a t hi ck bent oni t e s l ur r y.   The sl ur r y must  
consi st  of  a mi xt ur e of  bent oni t e and t he manuf act ur er ' s r ecommended vol ume 
of  wat er  t o achi eve an opt i mal  seal .   The sl ur r y must  cont ai n at  l east  20 
per cent  sol i ds by wei ght  and have a densi t y of  4. 3 kg/ L9. 4 l b/ gal l on of  
wat er  or  gr eat er .

2. 6   PERMANENT PUMP

**************************************************************************
NOTE:   The pump and mot or  di amet er  shoul d be at  
l east  25 mm1 i nch smal l er  t han t he i nsi de di amet er  
of  t he wel l  scr een or  casi ng,  whi chever  i s  smal l er ,  
i n or der  t o al l ow i t  t o be r emoved f or  ser vi c i ng 
af t er  bui l dup of  scal e on t he out s i de of  t he pump 
and i nsi de of  t he wel l  scr een and casi ng.  A 
per manent  pump shoul d not  be speci f i ed unt i l  i t  i s  
known how much t he wel l  wi l l  pr oduce.   The 
i nst al l at i on of  t he per manent  pump may need t o be i n 
a separ at e sect i on,  ( r ef er  t o Sect i on 23 21 23 
HYDRONI C PUMPS) .

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

Per manent  pump must  be an appr oved [ submer si bl e ] [ j et  ] [ or  ] [ _____] t ype 
wi t h a capaci t y suf f i c i ent  t o del i ver  [ _____]  L/ sgpm.   Connect  t he pump t o 
t he pump cont r ol s by a t hr ee- wi r e dr op l i ne.   Pr ovi de [ pol yet hyl ene pl ast i c 
pi pe conf or mi ng t o ASTM D2239] [ gal vani zed st eel  pi pe conf or mi ng t o 
ASTM A53/ A53M]  pi pi ng f or  t he wel l  dr op l i ne.   Oper at e t he pump on 
[ 208] [ _____]  vol t s,  60 Hz, [ 3] [ s i ngl e] - phase power ,  wi t h t he mot or  of  
suf f i c i ent  s i ze t o oper at e t he pump under  t he maxi mum oper at i ng condi t i ons 
wi t hout  exceedi ng i t s r at i ng.   Equi p t he pump wi t h necessar y cont r ol s t o 
pr ovi de f or  aut omat i c oper at i on of  t he pump.   The pump and mot or  uni t  must  
be no l ar ger  t han [ _____]  mmi nches i n di amet er  at  any poi nt .

2. 7   CONTAI NERS FOR DRI LL CUTTI NGS AND CORED ROCK SAMPLES

2. 7. 1   Cont ai ner s f or  Dr i l l  Cut t i ngs

Dr i l l  cut t i ngs and dr i ven sampl es r equi r ed f or  geot echni cal  pur poses ar e t o 
be seal ed i n ai r - t i ght  l i t er pi nt  s i ze [ pl ast i c] [ gl ass]  cont ai ner s.   Pl ace 
i ndi v i dual  sampl e cont ai ner s i n par t i t i oned [ car dboar d] [ _____]  boxes.
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2. 7. 2   Label l i ng of  Dr i l l  Cut t i ng Cont ai ner s

Label  i ndi v i dual  sampl e cont ai ner s wi t h t he pr oj ect  name,  dat e of  sampl e,  
wel l  number  and dept h at  whi ch t he sampl e was t aken.   Label  bot h t he 
cont ai ner  and l i d i n per manent  i ndel i bl e i nk.   Label  par t i t i oned car dboar d 
box wi t h pr oj ect  number  and wel l  number .

2. 7. 3   Packagi ng of  Cor ed Rock Sampl es

Pl ace cor ed r ock sampl es i n [ wooden] [ _____]  cor e boxes as i ndi cat ed.   Pl ace 
spacer s i n t he pr oper  posi t i ons i n t he cor e boxes t o show t he l ocat i on and 
act ual  ext ent  of  voi ds and cor e l osses as c l ear l y as possi bl e.   Make t he 
spacer s of  [ wood] [ _____]  [ or  some ot her  r el at i vel y l i ght  mat er i al ]  whi ch i s 
of  suf f i c i ent  st r engt h t o wi t hst and j ar r i ng and cr ushi ng i n handl i ng.   
Spacer s must  be of  a st r ongl y cont r ast i ng col or  pat t er n so t hat  cor e l osses 
wi l l  be accent ed ei t her  by di r ect  obser vat i on or  i n phot ogr aphs.   I n t he 
smal l er  s i zes,  up t o and i ncl udi ng 150 mm6 i nches,  pr ovi de spacer s t he same 
wi dt h as t he cor es.   Pl ace t he cor e i n t he cor e box st ar t i ng at  t he l ef t  
hand cor ner  on t he hi nge si de and r unni ng t o t he r i ght .   Pl ace successi ve 
cor es down t he hol e i n successi ve t r oughs,  st ar t i ng f r om t he back and 
wor ki ng t owar d t he f r ont  of  t he box so t hat  t he cor e can be r ead i n t he 
same manner  as a pr i nt ed page,  f r om l ef t  t o r i ght ,  when st andi ng i n f r ont  
of  t he open box.

2. 7. 4   Label i ng of  Cor ed Rock Sampl e Cont ai ner s

Label  t he out s i de and t he i nsi de of  t he cor e box l i d wi t h t he pr oj ect  name,  
hol e number ,  dat e sampl ed,  l ocat i on,  sur f ace el evat i on,  cor e box number ,  
and i nt er val  of  dept h of  cor e.   The i nf or mat i on on t he l abel  must  be such 
t hat  i t  can c l ear l y be r ead i n phot ogr aphs of  t he cor e box.   Al so,  l abel  
bot h ends of  t he cor e box wi t h t he hol e number  and box number .   

PART 3   EXECUTI ON

3. 1   PREPARATION

3. 1. 1   Pr ot ect i on of  Exi st i ng Condi t i ons

Mai nt ai n exi st i ng sur vey monument s and wel l s,  and pr ot ect  t hem f r om damage 
f r om equi pment  and vehi cul ar  t r af f i c .   Repai r  any i t ems damaged dur i ng t hi s 
wor k.   Rei nst al l  wel l s r equi r i ng r epl acement  due t o Cont r act or  negl i gence  
accor di ng t o t hese speci f i cat i ons.   Pr ot ect  wel l s schedul ed f or  abandonment  
f r om damage so t hat  abandonment  may be per f or med accor di ng t o t hese 
speci f i cat i ons.   Pr i or  t o commencement  of  dr i l l i ng,  obt ai n wr i t t en appr oval  
f r om t he l ocal  ut i l i t y  compani es t o dr i l l  at  each s i t e,  t o avoi d di st ur bi ng 
bur i ed ut i l i t i es.

[ 3. 1. 2   Decontamination

**************************************************************************
NOTE:   I t  may not  be necessar y t o decont ami nat e t he 
dr i l l i ng equi pment  but  t he desi gner  shoul d consi der  
whet her  i t  i s  pr udent  t o r equi r e t hat  t he equi pment  
be decont ami nat ed bef or e use s i nce t hi s wel l  wi l l  be 
used f or  pot abl e wat er .   Del et e t hi s par agr aph i f  i t  
i s  not  appl i cabl e f or  t hi s pr oj ect  .   

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

Cl ean t he dr i l l  r i g,  dr i l l  r ods,  dr i l l  bi t s,  auger s,  t empor ar y casi ng,  wel l  
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devel opi ng equi pment ,  t r emi e pi pes,  gr out  pumpi ng l i nes,  and ot her  
associ at ed equi pment  wi t h hi gh- pr essur e hot  wat er / st eam pr i or  t o dr i l l i ng 
at  each wel l  l ocat i on.   Decont ami nat e i n accor dance wi t h ASTM D5088 or  
ASTM D5608.   Decont ami nat e at  a cent r al  decont ami nat i on st at i on i n an ar ea 
t hat  i s  r emot e f r om,  and cr oss-  or  down- gr adi ent  f r om t he wel l  bei ng 
dr i l l ed.   Cl ean scr een and wel l  casi ng wi t h hi gh- pr essur e hot  wat er  
i mmedi at el y pr i or  t o i nst al l at i on i n t he wel l .   The use of  f act or y seal ed 
( pl ast i c wr apped)  scr een and wel l  casi ng does not  wai ve t hi s r equi r ement  
f or  pr e- i nst al l at i on c l eani ng.   Decont ami nat e sampl er s i n accor dance wi t h 
t he Sampl i ng and Anal ysi s Pl an.   Use wat er  f or  c l eani ng f r om a Gover nment  
appr oved sour ce.   Sampl e and t est  t he wat er  sour ce used f or  c l eani ng f or  
t he const i t uent s speci f i ed i n t he Sampl i ng and Anal ysi s Pl an pr i or  t o use 
at  t he s i t e.

3. 1. 3   Wat er  Sour ce

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  not  appl i cabl e f or  
t he pr oj ect .

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

Submi t  decont ami nat i on and dr i l l i ng wat er  sour ce anal yt i cal  t est  r esul t s 
obt ai ned f r om t he Sampl i ng and Anal ysi s Pl an,  wi t hi n [ _____]  wor ki ng days 
bef or e begi nni ng dr i l l i ng oper at i ons.   The Cont r act or  i s  r esponsi bl e f or  
l ocat i ng t he sour ce,  obt ai ni ng t he wat er  f r om t he sour ce,  t r anspor t i ng i t  
t o,  and st or i ng i t  at  t he s i t e.   

] 3. 2   DRI LLI NG,  CONSTRUCTI ON AND TESTI NG

3. 2. 1   Wel l  Dr i l l i ng and Const r uct i on

**************************************************************************
NOTE:   The  geol ogi st  must  be awar e of  t he 
appr oxi mat e dept h of  wel l  and l engt h of  scr een 
r equi r ed t o pr ovi de suf f i c i ent  wat er  t o f ul f i l l  
pr oj ect  r equi r ement s and t he qual i t y  of  wat er  t o be 
expect ed at  t hat  dept h.   ( The Post ,  or  Resi dent  
Engi neer s of f i ce,  or  l ocal  USGS of f i ce i s a good 
sour ce f or  t hi s i nf or mat i on. )   Thi s knowl edge i s 
necessar y t o est i mat e wel l  dr i l l i ng cost s and t o 
det er mi ne what  t ype of  t r eat ment  i s  r equi r ed t o make 
t he wat er  usabl e.   Any such si t e- speci f i c  condi t i ons 
or  cr i t er i a f or  i ndi v i dual  pr oj ect s shoul d be 
i ncl uded i n t hi s  par agr aph.   The geol ogi st  must  
ensur e t hat  wel l  desi gn meet s or  exceeds Feder al ,  
st at e,  and l ocal  i nst al l at i on r equi r ement s.   
Gui dance on wat er  wel l  const r uct i on may be f ound i n 
Envi r onment al  Pr ot ect i on Agency ( EPA)  Manual  of  
Wat er  Wel l  Const r uct i on Pr act i ces ( 570/ 9- 75/ 001) .

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

Locat e t he wel l  [ as i ndi cat ed] [ wher e di r ect ed] ,  and const r uct  i n accor dance 
wi t h t hese speci f i cat i ons.   I nst al l  each wel l  t o pr event  aqui f er  
cont ami nat i on by t he dr i l l i ng oper at i on and equi pment ,  i nt r a-  and 
i nt er - aqui f er  cont ami nat i on,  and ver t i cal  seepage of  sur f ace wat er  adj acent  
t o t he wel l  i nt o t he subsur f ace,  especi al l y  t he wel l  i nt ake zone.

I f  a wel l  of  t he r equi r ed capaci t y i s  not  const r uct ed,  or  i f  t he wel l  i s  
abandoned because of  l oss of  t ool s,  or  f or  any ot her  cause,  abandon t he 
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hol e as speci f i ed i n par agr aph WELL DECOMMI SSI ONI NG OR ABANDONMENT.

3. 2. 1. 1   General

**************************************************************************
NOTE:   Del et e pr ohi bi t i on agai nst  or gani c dr i l l i ng 
f l ui d,  and gr ease,  oi l ,  and f uel  l eaks on equi pment  
i f  not  i nst al l i ng wel l s at  an HTRW si t e,  or  i f  not  
appl i cabl e f or  t he pr oj ect .

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

a.   Use t he dr i l l i ng met hod appr oved by t he Cont r act i ng Of f i cer  and i n 
conf or mance wi t h al l  s t at e and l ocal  st andar ds f or  wat er  wel l  
const r uct i on.   Execut e t he wor k under  t he di r ect  super vi s i on of  an 
exper i enced wel l  dr i l l er .   The dr i l l i ng met hod must  pr event  t he 
col l apse of  f or mat i on mat er i al  agai nst  t he wel l  scr een and casi ng 
dur i ng i nst al l at i on of  t he wel l .

b.   The i nsi de di amet er  of  any t empor ar y casi ng used must  be suf f i c i ent  t o 
al l ow accur at e pl acement  of  t he scr een,  r i ser ,  cent r al i zer ( s) ,  f i l t er  
pack,  seal  and gr out .   [ Any dr i l l i ng f l ui d addi t i ve used must  be 
i nor gani c i n nat ur e,  but  phosphat e f r ee.   Gr ease or  oi l  on dr i l l  r ods,  
casi ng,  or  auger  j oi nt s i s  not  per mi t t ed;  however ,  PTFE t ape or  
veget abl e oi l  ( i n sol i d phase f or m)  ar e accept abl e.   The dr i l l  r i g must  
be f r ee f r om l eaks of  f uel ,  hydr aul i c f l ui d,  and oi l  whi ch coul d 
cont ami nat e t he bor ehol e,  gr ound sur f ace or  dr i l l  t ool s. ]

c.   Use casi ng pi pe,  wel l  scr eens,  and j oi nt  coupl i ngs of  compat i bl e 
mat er i al s t hr oughout  each wel l .

d.   The wel l  must  be a [ f i l t er  pack wel l ] [ nat ur al l y  devel oped wel l ]  
act i vat ed i n t he [ over bur den] [ wat er - bear i ng st r at um] [ st r at um based on 
t est  wel l  dat a] .

e.   Dr i l l  t he wel l  st r ai ght ,  pl umb,  and ci r cul ar  f r om t op t o bot t om.   
I ni t i al l y  dr i l l  t he wel l  f r om t he gr ound sur f ace t o t he [ upper most  
l evel  of  t he wat er  bear i ng st r at a] [ t op of  r ock] [ _____]  and t he bot t om 
of  t he out er  casi ng set  at  t hi s el evat i on.   The hol e bel ow t he out er  
casi ng must  penet r at e t he wat er  bear i ng st r at um a suf f i c i ent  dept h t o 
pr oduce t he r equi r ed amount  of  wat er  wi t hout  causi ng excessi ve 
vel oci t i es t hr ough t he aqui f er .

 
f .   Dur i ng const r uct i on of  t he wel l s,  use pr ecaut i ons t o pr event  t amper i ng 

wi t h t he wel l  or  ent r ance of  f or ei gn mat er i al .   Pr event  r unof f  f r om 
ent er i ng t he wel l  dur i ng const r uct i on.   

g.   I f  t her e i s an i nt er r upt i on i n wor k,  such as over ni ght  shut down or  
i ncl ement  weat her ,  c l ose t he wel l  openi ng wi t h a wat er t i ght  
uncont ami nat ed cover .   Secur e t he cover  i n pl ace or  wei gh down so t hat  
i t  cannot  be r emoved except  wi t h t he ai d of  t he dr i l l i ng equi pment  or  
t hr ough t he use of  dr i l l  t ool s.

3. 2. 1. 2   Set t i ng Out er  Casi ng

**************************************************************************
NOTE:   Ther e i s a pr ovi s i on f or  t empor ar y casi ng,  as 
ext r act i on and/ or  i nj ect i on wel l s  may not  r equi r e a 
per manent  out er  casi ng.

**************************************************************************
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The out er  casi ng must  not  be l ess t han [ 200] [ _____]  mm[ 8] [ _____]  i nches i n 
di amet er .   The hol e must  be of  suf f i c i ent  s i ze t o l eave a concent r i c 
annul ar  space of  not  l ess t han [ 65] [ _____]  mm[ 2- 1/ 2] [ _____] i nches and not  
mor e t han [ 150] [ _____]  mm[ 6] [ _____] i nches bet ween t he out s i de of  t he out er  
casi ng and t he wal l s of  t he hol e.   Fi l l  t he annul ar  space bet ween t he out er  
casi ng and t he wal l s of  t he hol es wi t h cement  gr out .   Accept abl e met hods of  
gr out i ng ar e det ai l ed i n AWWA A100;  sel ect  a met hod speci f y i ng t he f or c i ng 
of  gr out  f r om t he bot t om of  t he space t o be gr out ed t owar ds t he sur f ace.   
Pr ovi de a sui t abl e gr out  r et ai ner ,  packer ,  or  pl ug at  t he bot t om of  t he 
out er  casi ng so t hat  gr out  wi l l  not  l eak i nt o t he bot t om of  t he wel l .   
Cont i nuousl y gr out  t o ensur e t hat  t he ent i r e annul ar  space i s f i l l ed i n one 
oper at i on.   Af t er  gr out i ng i s compl et ed,  do not  r esume dr i l l i ng oper at i ons 
f or  at  l east  [ 72] [ _____]  hour s t o al l ow pr oper  set t i ng of  t he gr out .

3. 2. 1. 3   Tempor ar y Casi ng

Have t empor ar y wel l  casi ng avai l abl e at  t he const r uct i on s i t e of  ei t her  
i r on or  st eel  of  suf f i c i ent  l engt h t o case t o t he bot t om of  al l  bor i ngs.   
The Cont r act i ng Of f i cer  wi l l  di r ect  t he use of  a t empor ar y casi ng t o t he 
bot t om of  t he bor i ng dur i ng dr i l l i ng and pl acement  of  scr een,  r i ser ,  and 
f i l t er  pack when det er mi ned i t  i s  necessar y t o pr ovi de adequat e suppor t  t o 
t he s i des of  t he hol e.   When t he wal l s of  t he bor i ng r equi r e suppor t  onl y 
dur i ng devel opment  oper at i ons,  pr ovi de a t empor ar y casi ng t o ext end onl y t o 
a dept h 1 m3 f eet  bel ow t he t op of  t he f i l t er  pack.   The t empor ar y casi ng,  
must  have an i ns i de di amet er  of  not  l ess t han [ _____]  mmi nches,  of  
suf f i c i ent  t hi ckness t o r et ai n i t s  shape and mai nt ai n a t r ue sect i on 
t hr oughout  i t s  dept h,  and i n sect i ons of  any conveni ent  l engt h.   The 
t empor ar y casi ng must  per mi t  i t s  r emoval  wi t hout  di st ur bi ng t he f i l t er  
pack,  r i ser ,  or  wel l  scr een.   Set  t he t empor ar y casi ng so t hat  no cavi t y 
wi l l  be cr eat ed out s i de of  i t  at  any poi nt  al ong i t s l engt h.   I n t he event  
t he t empor ar y casi ng shoul d become undul y di st or t ed or  bent ,  di scar d i t  and 
use new casi ng dur i ng i nst al l at i on of  any addi t i onal  wel l .

3. 2. 1. 4   Const r uct i on of  I nner  Casi ng and Scr een

Af t er  t he gr out  has set ,  r eam t he hol e bel ow t he out er  casi ng at  t he 
r equi r ed di amet er ,  t o t he r equi r ed dept h,  by an appr oved met hod whi ch 
pr event s cavi ng of  t he hol e bef or e or  dur i ng i nst al l at i on of  t he f i l t er  
pack,  wel l  scr een and i nner  casi ng.   Cont r act or  may el ect  t o i ncr ease t he 
s i ze of  t he out er  casi ng and dr i l l  t o t he di amet er  of  t he f i l t er  pack wi t h 
an annul ar  space bet ween t he i nner  casi ng and out er  casi ng equal  t o t he 
t hi ckness of  t he f i l t er  pack.   Fi r ml y at t ach t he wel l  scr een and i nner  
casi ng,  and l ower  i nt o t he hol e by a met hod whi ch al l ows f or  cont r ol  of  t he 
r at e of  f al l  of  t he wel l  scr een and i nner  casi ng at  al l  t i mes.   Do not  dr op 
wel l  scr een and i nner  casi ng,  or  al l ow t o f al l  uncont r ol l ed i nt o t he hol e.   
Ext end t he i nner  casi ng up t hr ough t he out er  casi ng t o [ _____]  met er sf eet  
[ above] [ bel ow]  t he gr ound sur f ace.   I nst al l  3 appr oved cent er i ng devi ces 
spaced at  120 degr ees bet ween t he out er  casi ng and i nner  casi ng pr i or  t o 
wel l  const r uct i on at  [ i nt er val s not  exceedi ng [ 8] [ _____]  m[ 25] [ _____] f eet  
al ong t he l engt h] [ t he t op of  t he i nner  casi ng and t he bot t om of  t he out er  
casi ng] .   I f  t he scr een l engt h i s  gr eat er  t han [ 8] [ _____]  met er s[ 25] [ _____]  
f eet ,  pl ace a [ 1] [ _____]  met er [ 3] [ _____]  f oot  l engt h of  bl ank casi ng i n t he 
mi ddl e of  t he scr een i nt er val  f or  pl acement  of  cent er i ng devi ces.   Do not  
pl ace cent er i ng devi ces on t he scr eened i nt er val ,  or  wi t hi n t he bent oni t e 
seal ,  i f  used.
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3. 2. 1. 5   Const r uct i on of  Fi l t er  Pack

**************************************************************************
NOTE:   I f  t he nat ur al  f or mat i on i s devel oped as t he 
wel l  f i l t er ,  t hen t hi s par agr aph may be del et ed.   I f  
devel opment  of  t he wel l  i s  done af t er  t he f i l t er  
pack i s i nst al l ed,  but  bef or e t he bent oni t e,  or  
annul ar  seal  i s  i nst al l ed,  addi t i onal  f i l t er  pack 
mat er i al  may have t o be added,  i f  t he l evel  of  t he 
t op of  t he f i l t er  pack dr ops bel ow t he speci f i ed 
el evat i on f or  t he t op of  t he f i l t er  pack.   

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

a.   Af t er  t he scr een and i nner  casi ng have been concent r i cal l y  set  i n t he 
hol e bel ow t he out er  casi ng,  const r uct  t he appr oved f i l t er  pack ar ound 
t he scr een by f i l l i ng t he ent i r e space ( annul us)  bet ween t he scr een and 
t he wal l  of  t he hol e i n t he wat er  bear i ng st r at um wi t h f i l t er  pack 
mat er i al .   

b.   Obt ai n any wat er  added t o t he f i l t er  pack mat er i al  i n accor dance wi t h 
par agr aph WATER SOURCE.   

c.   Lower  a t r emi e pi pe havi ng an i nsi de nomi nal  di amet er  of  not  l ess t han 
[ 40] [ _____]  mm[ 1- 1/ 2] [ _____]  i nches t o t he bot t om of  t he wel l  bet ween 
t he hol e and scr een ( i . e. ,  t he annul us) .   Ar r ange and connect  t he 
t r emi e pi pe,  at  t he sur f ace of  t he gr ound,  t o wat er  pumpi ng and 
gr avel i ng equi pment  so t hat  wat er  and f i l t er  mat er i al ,  f ed at  uni f or m 
r at es,  ar e di schar ged as t he f i l t er  mat er i al  f i l l s  t he hol e f r om t he 
bot t om up.   Rai se t he t r emi e pi pe at  a r at e t hat  wi l l  keep t he bot t om 
of  t he pi pe no mor e t han [ 1] [ _____]  m[ 3] [ _____]  f eet  above t he f i l t er  
mat er i al  l evel  at  al l  t i mes.

d.   I f  t her e i s a desi r e t o use met hods of  pl aci ng f i l t er  mat er i al  ot her  
t han t hose speci f i ed,  submi t  t he det ai l s  of  t he met hod and equi pment  
pr oposed t o t he Cont r act i ng Of f i cer ,  bef or e f i l t er  pack pl acement  
begi ns;  however ,  dumpi ng f i l t er  pack mat er i al  f r om t he sur f ace of  t he 
gr ound and agi t at i ng t he wel l  i n an ef f or t  t o set t l e t he f i l t er  wi l l  
not  be al l owed.   

e.   I nst al l  t he f i l t er  pack cont i nuousl y and wi t hout  i nt er r upt i on unt i l  t he 
f i l t er  pack has been pl aced t o wi t hi n [ 300 mm1 f oot  of  t he t op of  t he 
i nner  casi ng] [ 1. 5 m5 f eet  of  t he gr ound sur f ace] [ [ 10] [ _____]  m
[ 30] [ _____]  f eet  above t he t op of  t he scr een] .  Di r ect l y measur e and 
r ecor d t he dept h t o t he t op of  t he f i l t er  pack.  

f .   Pr ot ect  f i l t er  pack mat er i al  f r om cont ami nat i on pr i or  t o pl acement  by 
ei t her  st or i ng i t  i n pl ast i c l i ned bags,  or  i n a l ocat i on pr ot ect ed 
f r om t he weat her  and cont ami nat i on on pl ast i c sheet i ng.   Do not  al l ow 
f i l t er  pack mat er i al  t o f r eeze bef or e i nst al l at i on.   Tr anspor t  f i l t er  
pack mat er i al  t o t he wel l  s i t e i n a manner  whi ch pr event s cont ami nat i on 
by ot her  soi l s ,  oi l s ,  gr ease,  and ot her  chemi cal s.   

g.   Tempor ar y dr i l l  casi ng,  i f  i nst al l ed,  or  hol l ow st em auger ,  must  be 
r emoved si mul t aneousl y wi t h t he above oper at i on.   

h.   Pl ace f i l t er  pack mat er i al  i n no gr eat er  t han 1 m3 f oot  l i f t s  pr i or  t o 
r et r act i on of  t he t empor ar y casi ng or  auger .   A mi ni mum of  150 mm6 
i nches of  f i l t er  pack must  r emai n i n t he t empor ar y casi ng or  auger  at  
al l  t i mes dur i ng f i l t er  pack i nst al l at i on.   Make f r equent  measur ement s 
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i ns i de t he annul us dur i ng r et r act i on t o ensur e t hat  t he f i l t er  pack i s 
pr oper l y pl aced.

3. 2. 1. 6   Bent oni t e Seal  Pl acement

**************************************************************************
NOTE:   Suf f i c i ent  t i me shoul d be al l owed f or  t he 
bent oni t e seal  t o hydr at e and f or m a l ow per meabl e 
seal  bef or e gr out  i s  pl aced i n t he annul ar  space 
above t he bent oni t e seal .   By not  al l owi ng enough 
t i me,  gr out  mat er i al  coul d i nf i l t r at e i nt o t he seal  
and possi bl y i nt o t he f i l t er  pack.   I t  i s  
r ecommended wai t i ng a mi ni mum of  3 t o 4 hour s f or  
hydr at i on of  bent oni t e pel l et s,  or  t abl et s.   I f  
bent oni t e chi ps ar e used,  t he mi ni mum hydr at i on t i me 
coul d be t wi ce as l ong.   Nor mal l y  bent oni t e chi ps 
shoul d onl y be used i f  i t  i s  necessar y t o i nst al l  a 
seal  i n a deep wat er  col umn.   Because of  t hei r  hi gh 
moi st ur e cont ent  and sl ow swel l i ng t endenci es,  chi ps 
can be dr opped t hr ough a wat er  col umn mor e r eadi l y  
t han a mat er i al  wi t h l ow moi st ur e cont ent ,  such as 
pel l et s or  t abl et s.   I t  i s  r ecommended t hat  t he 
bent oni t e seal  be pl aced i n l i f t s ,  wi t h each l i f t  
al l owed t o hydr at e f or  a mi ni mum per i od of  t i me.  
Sl ur r y seal s may be used when t he seal  l ocat i on i s  
t oo f ar  bel ow wat er  t o al l ow f or  pel l et  or  ot her  
cont ai ner i zed- bent oni t e pl acement ,  or  wi t hi n a 
nar r ow wel l - bor ehol e annul us.   For  mor e gui dance 
consul t  EM 1110- 1- 4000.

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

Af t er  t he i nner  casi ng and [ wel l  scr een ] [ and f i l t er  pack ] have been 
i nst al l ed, [  and af t er  pr edevel opment  of  t he wel l , ]  seal  t he annul ar  space 
bet ween t he i nner  and out er  casi ngs by use of  a bent oni t e seal .   Pl ace a 
mi ni mum 1 m3 f oot  t hi ck hydr at ed bent oni t e seal  on t op of  t he f i l t er  pack 
i n a manner  whi ch pr event s br i dgi ng of  t he bent oni t e i n t he annul us.   The 
bot t om of  t he bent oni t e seal  must  be a mi ni mum of  2 m5 f eet  above t he t op 
of  t he wel l  scr een.   Di r ect l y measur e t he dept h t o t he t op of  t he bent oni t e 
seal ,  and r ecor d i mmedi at el y af t er  pl acement ,  wi t hout  al l owance f or  
swel l i ng.   I f  t he bent oni t e seal  i s  l ocat ed above any bor ehol e f l ui d 
l evel s,  pl ace a [ 300] [ _____]  mm[ 1] [ _____]  f oot  l ayer  of  f i ne sand at  t he 
t op of  t he bent oni t e seal .   Wai t  a mi ni mum of  [ 3] [ 4] [ ____]  hour s f or  
hydr at i on of  bent oni t e pel l et s bef or e pr oceedi ng.

3. 2. 1. 7   Gr out  Pl acement

**************************************************************************
NOTE:   Bef or e i nst al l i ng an annul ar  seal ,  t he st at e 
r egul at or y agency shoul d be consul t ed.   The st at e,  
or  l ocal  muni c i pal i t y ,  wher e t he wel l  i s  bei ng 
i nst al l ed,  may have speci f i c  r equi r ement s f or  
sani t ar y,  and/ or  wel l head  pr ot ect i on.   Ther e i s a 
pr ovi s i on f or  pl aci ng a hi gh- sol i ds bent oni t e gr out  
i n t he annul us above t he bent oni t e seal  r at her  t han 
cement  gr out .   Advant ages and di sadvant ages of  usi ng 
a bent oni t e gr out  i nst ead of  cement  gr out  ar e 
di scussed i n EM 1110- 1- 4000.   Ther e may be a need 
f or  a pr ovi s i on t o gr out  t he annul ar  space i n l i f t s  
i n deep wel l s t o ensur e t hat  any PVC or  ot her  t ype 
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casi ng wi l l  not  be col l apsed by t he wei ght  and/ or  
heat  cr eat ed by t he chemi cal  r eact i on of  cement  
gr out .   I f  gr out i ng i n l i f t s  i s  f or  some r eason not  
accept abl e,  t he wel l  shoul d be desi gned t o wi t hst and 
gr eat er  ext er nal  pr essur es.   Thi s may mean usi ng 
hi gher  schedul e casi ng,  or  st eel  i nst ead of  PVC,  f or  
example.

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

a.   Af t er  t he i nner  casi ng and [ wel l  scr een] [ f i l t er  pack] [ bent oni t e seal ]  
have been i nst al l ed,  mechani cal l y  mi x a [ non- shr i nki ng 
cement ] [ hi gh- sol i ds bent oni t e]  gr out  i n accor dance wi t h par agr aph 
CEMENT AND BENTONI TE GROUT,  and pl ace by t r emi e pi pe,  i n one cont i nuous 
oper at i on wi t hout  damagi ng t he wel l  casi ng i nt o t he annul us bet ween t he 
i nner  and out er  casi ngs above t he bent oni t e seal  t o [ wi t hi n [ _____]  mm
f eet  of  ] [ t he gr ound sur f ace] [ t he maxi mum dept h of  f r ost  penet r at i on 
( f r ost  l i ne) ] .   Gr out  i nj ect i on must  be i n accor dance wi t h AWWA A100.  

b.   I f  t he casi ng i nt er val  t o be gr out ed i s l ess t han 4. 5 m15 f eet ,  and 
wi t hout  f l ui ds af t er  any dr i l l  casi ng i s r emoved,  t he gr out  may be 
pl aced ei t her  by pour i ng or  pumpi ng.   

c.   Thor oughl y c l ean t he t r emi e pi pe wi t h hi gh pr essur e hot  wat er  or  st eam 
bef or e use i n each wel l .   Conf i gur e t he bot t om of  t he t r emi e pi pe t o 
di r ect  t he di schar ge t o t he s i des r at her  t han downwar d.   Submer ge t he 
di schar ge end of  t he t r emi e pi pe at  al l  t i mes.   

d.   Add addi t i onal  gr out  f r om t he sur f ace t o mai nt ai n t he l evel  of  t he 
gr out  [ wi t hi n [ _____]  mmf eet  of  t he gr ound sur f ace] [ at  t he l and 
sur f ace]  as set t l ement  occur s.   Do not  conduct  wor k i n t he wel l  wi t hi n 
[ 24] [ _____]  hour s af t er  cement  gr out i ng.   

e.   Ver i f y t he al i gnment  of  t he wel l  by passi ng a 1. 5 m5 f oot  l ong sect i on 
of  r i gi d [ PVC] [ st ai nl ess st eel ] [ PTFE] [ _____]  pi pe 6 mm1/ 4 i nch smal l er  
i n di amet er  t han t he i nsi de di amet er  of  t he casi ng t hr ough t he ent i r e 
wel l .   The wel l  wi l l  not  be accept ed i f  t he pi pe does not  pass f r eel y.   
Thor oughl y c l ean t he pi pe sect i on wi t h hi gh pr essur e hot  wat er  or  st eam 
pr i or  t o each t est .

3. 2. 2   Wel l  Devel opment

**************************************************************************
NOTE:   Ther e i s a pr ovi s i on f or  pr edevel opment ,  or  
devel opment  af t er  t he f i l t er  pack i s i nst al l ed,  but  
bef or e t he bent oni t e seal  i s  i nst al l ed.

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

Devel op t he wel l  wi t hi n 7 days of  compl et i on of  each wel l ,  but  no sooner  
t han [ 48] [ _____]  hour s af t er  cement  gr out i ng i s compl et ed.   The 48 hour  
per i od does not  appl y t o wel l  pr edevel opment  or  devel opment  af t er  t he 
f i l t er  pack has been i nst al l ed,  but  bef or e t he annul ar  seal  i s  i nst al l ed.   
Devel op t he wel l  i n accor dance wi t h t he Wel l  I nst al l at i on Pl an,  by appr oved 
met hods unt i l  t he wat er  pumped f r om t he wel l  i s  subst ant i al l y  f r ee f r om 
sand,  and unt i l  t he t ur bi di t y i s  l ess t han 5 on t he Jackson Tur bi di t y Scal e 
speci f i ed i n AWWA 10084.   Devel opi ng equi pment  must  be of  an appr oved t ype 
and of  suf f i c i ent  capaci t y t o r emove al l  cut t i ng f l ui ds,  sand,  r ock 
cut t i ngs,  and any ot her  f or ei gn mat er i al .   
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Thor oughl y c l ean t he wel l  f r om t op t o bot t om bef or e begi nni ng t he wel l  
t est s.   Per f or m devel opment  usi ng onl y mechani cal  sur gi ng,  over  pumpi ng,  or  
j et t i ng,  or  a combi nat i on t her eof  i n accor dance wi t h ASTM D5521/ D5521M.   
I ncl ude det ai l s  of  t he pr oposed devel opment  met hod i n t he Wel l  I nst al l at i on 
Pl an.   The wel l  must  be f r ee of  dr awdown or  sur char ge ef f ect s due t o pump 
t est i ng,  devel opi ng or  dr i l l i ng at  anot her  l ocat i on at  t he t i me of  
devel opment  of  any wel l .   

3. 2. 2. 1   Si t e Access and Pr edevel opment

Mai nt ai n t he needed access and wor k ar ea and cl ear ance,  necessar y t o 
accompl i sh devel opment  at  t he wel l  s i t e.   Fur ni sh,  i nst al l ,  or  const r uct  
t he necessar y di schar ge l i ne and t r oughs t o conduct  and di spose of  t he 
di schar ge [ a suf f i c i ent  di st ance f r om t he wor k ar eas t o pr event  damage] .   
Conduct  devel opment  t o achi eve a st abl e wel l  of  maxi mum ef f i c i ency and 
cont i nue unt i l  a sat i sf act or y sand t est ,  as speci f i ed i n par agr aph SAND 
TEST,  i s obt ai ned.   Dur i ng pr edevel opment  of  t he wel l ,  add f i l t er  pack 
mat er i al  t o t he annul ar  space ar ound t he scr een t o mai nt ai n t he t op 
el evat i on of  t he f i l t er  pack t o t he speci f i ed el evat i on.   Pr ovi de an open 
t ube or  ot her  appr oved means f or  accur at el y det er mi ni ng t he wat er  l evel  i n 
t he wel l  under  al l  condi t i ons.   I f ,  at  any t i me dur i ng t he devel opment  
pr ocess i t  becomes appar ent  i n t he opi ni on of  t he Cont r act i ng Of f i cer  t hat  
t he wel l  may be damaged,  i mmedi at el y t er mi nat e devel opment  oper at i ons.   The 
Cont r act i ng Of f i cer  may r equi r e a change i n met hod i f  t he met hod sel ect ed 
does not  accompl i sh t he desi r ed r esul t s.   The Cont r act i ng Of f i cer  may or der  
t hat  wel l s whi ch cont i nue t o pr oduce excessi ve amount s of  f i nes af t er  
devel opment  f or  [ 6] [ ___]  hour s be abandoned,  pl ugged,  and backf i l l ed,  and 
may r equi r e t he Cont r act or  t o const r uct  new wel l s near by.   Remove al l  
mat er i al s pul l ed i nt o t he wel l  by t he devel opment  pr ocess pr i or  t o 
per f or mi ng t he pumpi ng t est .

3. 2. 2. 2   Jetting

a.   Per f or m j et t i ng usi ng ei t her  a s i ngl e or  doubl e r i ng j et .   I f  a doubl e 
r i ng j et  i s  used t he r i ngs shoul d be 600 mm2 f eet  apar t .   

b.   Const r uct  t he j et t i ng t ool  of  hi gh- st r engt h mat er i al  and conser vat i vel y 
desi gned and pr opor t i oned so t hat  i t  wi l l  wi t hst and hi gh pr essur es.   
The j et t i ng t ool  must  have [ t wo [ 7] [ 8] [ 10]  mm[ 3/ 16] [ 1/ 4] [ 3/ 8]  i nch 
di amet er  hydr aul i cal l y  bal anced nozzl es spaced 180 degr ees] [ f our  
[ 7] [ 8] [ 10]  mm[ 3/ 16] [ 1/ 4] [ 3/ 8]  i nch di amet er  hol es spaced 90 degr ees]  
apar t  and exer t  t he j et t i ng f or ce hor i zont al l y  t hr ough t he scr een s l ot s.

  
c.   Const r uct  t he r i ngs such t hat  t he t i ps of  t he j et s ar e wi t hi n 13 mm 1/ 2 

i nch f r om t he i nner  sur f ace of  t he wel l  scr een.   

d.   The pump used i n conj unct i on wi t h t he j et t i ng t ool  must  be capabl e of  
pr ovi di ng [ pr essur es up t o [ 1700] [ _____]  kPa[ 250] [ _____]  psi . ]  [ a 
mi ni mum j et t i ng f l ui d exi t  vel oci t y of  45 m/ s150 f / s] .

e.   Pr i or  t o commenci ng j et t i ng,  and f ol l owi ng each j et t i ng cycl e,  r emove 
al l  sand and ot her  mat er i al s f r om i nsi de t he scr een.   St ar t  t he j et t i ng 
pr ocess at  t he bot t om of  t he scr een and r ot at e t he j et t i ng t ool  
[ s l owl y] [ 1 cycl e per  30 seconds] [ [ _____]  cycl es per  [ _____]  seconds]  
whi l e r ot at i ng t he pi pe [ 180] [ 90]  degr ees f or  t wo mi nut es at  each 
l ocat i on t hen r ai se t he pi pe [ 150] [ _____]  mm[ 6] [ _____]  i nches.

f .   Pump al l  wel l s,  mor e t han 100 mm4 i nches i n di amet er ,  dur i ng t he 
j et t i ng cycl e t o r emove i ncomi ng sand and ot her  mat er i al .   Pump at  a 
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r at e not  l ess t han 115 per cent  of  t he r at e at  whi ch f l ui d i s  i nt r oduced 
t hr ough t he j et t i ng t ool .   Thi s wi l l  al l ow a f l ow of  mat er i al  i nt o t he 
wel l  as i t  i s  bei ng devel oped.   

g.   Ensur e wat er  i nt r oduced i nt o t he wel l  dur i ng t hi s j et t i ng pr ocess i s 
f r ee of  sand.  

h.   The Cont r act i ng Of f i cer  may r equi r e ot her  means of  devel opi ng t he wel l  
such as i nt er mi t t ent  pumpi ng met hod,  var i at i on of  t he i nt er mi t t ent  
pumpi ng met hod,  or  sur ge bl ock i f  i t  appear s t hat  t he devel opment  of  
t he wel l  i s  not  pr oduci ng t he desi r ed r esul t s.

3. 2. 2. 3   I nt er mi t t ent  Pumpi ng

**************************************************************************
NOTE:   Backf l ow t hr ough t he pump,  whi l e st ar t i ng and 
st oppi ng a pump i nt er mi t t ent l y,  wi t h t he check val ve 
r emoved,  t o pr oduce r api d changes i n t he pr essur e 
head wi t hi n t he wel l  dur i ng devel opment ,  cal l ed 
" r awhi di ng, "  i s  al l owed f or  devel opi ng wel l s.   The 
al t er nat e l i f t i ng and dr oppi ng of  a col umn of  wat er  
i n t he pump di schar ge pi pe cr eat es a sur gi ng act i on 
i n t he wel l .   For  mor e i nf or mat i on on t hi s 
devel opment  pr ocess,  consul t  ASTM D5521/ D5521M.   
Del et e t hi s r equi r ement  i f  i t  i s  not  needed.

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

Pump t he wel l  at  a capaci t y suf f i c i ent  t o pr oduce a r api d dr awdown of  
appr oxi mat el y [ _____]  mf eet  st oppi ng t he pump ( backf l ow t hr ough pump wi l l  
not  be per mi t t ed)  t o per mi t  t he wat er  sur f ace t o r i se t o i t s  f or mer  
el evat i on,  and r epeat  t hi s pr ocedur e.   Cycl e t i me f or  t hi s pr ocedur e wi l l  
var y as di r ect ed but  wi l l  not  be mor e t han 3 cycl es per  mi nut e.   A pump 
di schar ge i n excess of  [ _____]  L/ sgpm i s r equi r ed.   Use a deep wel l  t ur bi ne 
pump,  or  el ect r i c  submer si bl e pump wi t h check val ve,  wi t h any at t achment  
necessar y t o accompl i sh r api d st ar t i ng and st oppi ng f or  i nt er mi t t ent  
pumpi ng.   Set  t he i nt ake at  l east  3 m10 f eet  bel ow t he maxi mum expect ed 
dr awdown i n t he wel l .   Pr i or  t o commenci ng i nt er mi t t ent  pumpi ng,  and 
per i odi cal l y  dur i ng devel opment  by t hi s met hod,  r emove al l  sand and ot her  
mat er i al s f r om i nsi de t he scr een.   The amount  of  dr awdown may be decr eased 
i f ,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  t he ef f i c i ency of  t he wel l  
mi ght  ot her wi se be i mpai r ed.

3. 2. 2. 4   Surging

Sur gi ng of  t he wel l  r equi r es use of  a c i r cul ar  bl ock,  or  mul t i pl e bl ocks,  
whi ch ar e appr oxi mat el y 25 mm1 i nch smal l er  i n di amet er  t han t he i nsi de 
di amet er  of  t he wel l  and i s const r uct ed of  a mat er i al  whi ch wi l l  not  damage 
t he scr een i f  t he bl ock comes i n cont act  wi t h t he scr een,  and a bai l er  or  
pump t o r emove mat er i al s dr awn i nt o t he wel l .   Cont i nue t he sur gi ng f or  a 
per i od of  appr oxi mat el y [ one] [ _____]  hour ,  or  unt i l  l i t t l e or  no addi t i onal  
mat er i al  f r om t he f oundat i on or  f i l t er  pack can be pul l ed t hr ough t he 
scr een.   Move t he sur ge bl ock by a st eady mot i on up and down t he f ul l  
l engt h of  t he wel l  scr een.   Pr i or  t o commenci ng sur gi ng,  and per i odi cal l y  
dur i ng devel opment  by t hi s met hod,  r emove al l  sand and ot her  mat er i al s f r om 
i nsi de t he scr een.   Remove al l  mat er i al s pul l ed i nt o t he wel l  by t he 
sur gi ng pr ocess.
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3. 2. 2. 5   Wel l  Devel opment  Cr i t er i a

Mai nt ai n a wel l  devel opment  r ecor d i n accor dance wi t h par agr aph WELL 
DEVELOPMENT RECORDS.   Devel opment  i s  compl et e when al l  of  t he f ol l owi ng 
cr i t er i a ar e met :  

a.   Wel l  wat er  i s  c l ear  t o t he unai ded eye[ ,  and t ur bi di t y l ess t han or  
equal  t o [ 5] [ _____]  Nephel omet r i c  Tur bi di t y Uni t s ( NTUs) ] ,

b.   Sedi ment  t hi ckness i n t he wel l  i s  l ess t han [ 1 per cent  of  t he scr een 
l engt h] [ 30 mm0. 1 f oot ] ,

c.   A mi ni mum of   t hr ee t i mes t he st andi ng wat er  vol ume i n t he wel l  i s  
r emoved pl us t hr ee t i mes t he vol ume of  al l  added wat er  and dr i l l i ng 
f l ui d l ost  dur i ng dr i l l i ng and i nst al l at i on of  t he wel l  i s  r emoved,  and

d.   [ Temper at ur e,  speci f i c  conduct i v i t y,  pH,  oxi dat i on- r educt i on pot ent i al  
( ORP) ,  di ssol ved oxygen ( DO) ,  and t ur bi di t y r eadi ngs,  measur ed bef or e,  
t wi ce dur i ng and af t er  devel opment  oper at i ons,  have st abi l i zed.   
St abi l i zat i on i s  def i ned as [ var i at i on of  l ess t han 0. 2 pH uni t s,  
var i at i on of  pl us or  mi nus +0. 5 degr ees C1 degr ee F,  +3 per cent  change 
i n speci f i c  conduct ance;  and l ess t han a +10mV f or  ORP;  and +10 per cent  
f or  DO,  and t ur bi di t y,  measur ed bet ween t hr ee consecut i ve r eadi ngs wi t h 
one casi ng vol ume of  wat er  r emoved bet ween each r eadi ng]  [ _____] .   
Det er mi ne ORP i n accor dance wi t h AWWA 10084.   Conduct  t emper at ur e,  
speci f i c  conduct ance,  DO,  t ur bi di t y,  and pH r eadi ngs i n accor dance wi t h 
EPA 600/ 4- 79/ 020.   At  compl et i on of  wel l  devel opment ,  col l ect  
appr oxi mat el y 0. 5 l i t er 1 pi nt  of  wel l  wat er  i n a c l ear  gl ass j ar .   
Label  t he j ar  wi t h pr oj ect  name,  wel l  number  and dat e;  and di gi t al  
phot ogr aph.   The phot ogr aph ( mi ni mal l y 125 x 174 mm5 x 7 i nch)  must  be 
a sui t abl y backl i t  c l ose- up whi ch shows t he c l ar i t y of  t he wat er  and 
any suspended sedi ment .   The phot ogr aph and di gi t al  copy become a par t  
of  t he wel l  devel opment  r ecor d.   Wat er  r emoved dur i ng devel opment  and 
t est i ng oper at i ons must  be [ cont ai ned i n D. O. T.  appr oved dr ums,  
cont ai ner s or  vessel s and di sposed of  by [ _____] ,  i n accor dance wi t h 
par agr aph Dr i l l i ng Wast e Di sposal ]  [ di schar ged t o t he gr ound sur f ace at  
l east  [ _____]  mf eet  f r om t he wel l  i n a down gr adi ent  ar ea] . ]

3. 2. 3   Tests

Af t er  t he wel l s have been devel oped,  not i f y t he Gover nment  and make t he 
necessar y ar r angement s f or  conduct i ng t he capaci t y  t est s.   The wel l  must  be 
f r ee of  dr awdown or  sur char ge ef f ect s caused by pumpi ng t est s,  wel l  
devel opment ,  or  wel l  dr i l l i ng at  anot her  l ocat i on dur i ng capaci t y t est i ng 
and t he r ecover y t est i ng af t er  compl et i on of  capaci t y t est i ng.  I f  t he 
capaci t y t est  i ndi cat es t hat  t he r equi r ed capaci t y  can be obt ai ned,  per f or m 
t he t est s f or  qual i t y  of  wat er .   I f  t he capaci t y and qual i t y  t est s i ndi cat e 
t hat  t he r equi r ed capaci t y and qual i t y  can be obt ai ned,  compl et e t he 
per manent  wel l ,  as speci f i ed,  at  t hat  dept h.   Submi t  Test  Repor t s wi t hi n 
[ _____] [ 24]  hour s f ol l owi ng t he concl usi on of  each t est .   Pr i or  t o maki ng 
qual i t y  t est s,  c l ean dr i l l i ng equi pment ,  t ool s and pumps cont act i ng wel l  
wat er  wi t h l i ve st eam.

3. 2. 3. 1   Capaci t y Test

**************************************************************************
NOTE:   Thi s t est  shoul d be used t o ver i f y t hat  t he 
wel l  i s   devel oped pr oper l y and wi l l  pr oduce t he 
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r equi r ed y i el d.   Test  pump shoul d be capabl e of  a 
r ange of  pumpi ng r at es,  var yi ng f r om about  50 
per cent  t o about  200 per cent  of  t he desi gn capaci t y 
of  t he wel l .   Si nce t her e ar e a wi de var i et y of  pump 
t est  met hods,  t he desi gner  shoul d r ef er  t o a good 
wat er  wel l s r ef er ence book ( such as  " Gr ound Wat er  
and Wel l s, "  by Fl et cher  G.  Dr i scol l ,  publ i shed by  
Johnson Wel l  Scr eens,  1986 )  f or  t est  pr ocedur es 
whi ch best  appl y.

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

a.   Pr ovi de an appr oved t empor ar y t est  pump,  wi t h di schar ge pi pi ng of  
suf f i c i ent  s i ze and l engt h t o conduct  t he wat er  bei ng pumped t o [ poi nt  
of  di schar ge] [ _____] ,  and equi pment  necessar y f or  measur i ng t he r at e of  
f l ow and wat er  l evel  i n t he wel l .

b.   Run an [ 8] [ _____]  hour  [ const ant - r at e] [ st ep- dr awdown]  capaci t y t est  
wi t h t he pumpi ng r at e and dr awdown at  t he pump wel l  and obser vat i on 
wel l s r ecor ded ever y [ [ 30] [ _____]  mi nut es] [ 1/ 2 mi nut e dur i ng t he f i r st  
5 mi nut es af t er  st ar t i ng t he pump;  t hen ever y 5 mi nut es f or  an hour ;  
t hen ever y 20 mi nut es f or  2 hour s] .   

c .   [ Fr om t hi s poi nt  on,  r eadi ngs t aken at  hour l y i nt er val s,  unt i l  t he 
wat er  l evel  st abi l i zes,  ar e suf f i c i ent . ]  [ Read obser vat i on wel l s 
( pi ezomet er s)  on t he same schedul e as t he pump wel l . ]  [ Dur i ng t he 
st ep- dr awdown t est ,  i ncr ease t he pumpi ng r at e i n st eps at  
[ r egul ar ] [ [ 2] [ _____]  hour ]  i nt er val s.   Measur e speci f i c  capaci t y f or  
each st ep. ]   

d.   Begi n t he t est  at  t he r at e of  [ t he expect ed capaci t y of  wel l ]  [ [ _____]  
L/ sgpm]  and at  l east  t hat  r at e mai nt ai ned t hr oughout  t he dur at i on of  
t he [ t est ] [ st ep i nt er val ] .   [ The wel l  must  be " st ep"  t est ed at  r at es of  
appr oxi mat el y [ 1/ 2,  3/ 4,  1 and 1 1/ 2] [ _____]  t i mes t he desi gn capaci t y 
of  [ _____]  L/ sgpm. ]   

e.   I f  t hi s capaci t y cannot  be mai nt ai ned f or  t he t est  per i od,  t er mi nat e 
t he capaci t y t est  and dr i l l  t he t est  wel l  deeper  or  r el ocat e as 
di r ect ed.   

f .   When t he pump i s shut  of f ,  t ake wat er  l evel  r eadi ngs dur i ng t he r ebound 
per i od f or  t he same i nt er val s of  t i me as t he dr awdown t est  unt i l  s t at i c 
wat er  l evel  i s  r eached.  

g.   Submi t  t he r ecor d of  t he t est .

3. 2. 3. 2   Test  f or  Pl umbness and Al i gnment

Upon compl et i on of  t he per manent  wel l ,  t est  f or  pl umbness and al i gnment  by 
l ower i ng i nt o t he wel l ,  t o t he t ot al  dept h of  t he wel l ,  a pl umb [ 12] [ _____]  
m[ 40] [ _____]  f eet  l ong or  a dummy of  t he same l engt h.   The out er  di amet er  
of  t he pl umb must  not  be mor e t han 13 mm1/ 2 i nch smal l er  t han t he di amet er  
of  t hat  par t  of  t he hol e bei ng t est ed.   I f  a dummy i s used,  i t  must  consi st  
of  a r i gi d spi ndl e wi t h t hr ee r i ngs,  each r i ng bei ng [ 300] [ _____]  mm
[ 12] [ _____]  i nches wi de.   Use cyl i ndr i cal  r i ngs spaced one at  each end of  
t he dummy and one i n t he cent er .   The cent r al  member  of  t he dummy must  be 
r i gi d so t hat  i t  wi l l  mai nt ai n t he al i gnment  of  t he axi s of  t he r i ngs.   
Decont ami nat e t he dummy as speci f i ed i n par agr aph DECONTAMI NATI ON,  bef or e 
use.   I f  t he pl umb or  dummy f ai l  t o move f r eel y t hr oughout  t he l engt h of  
t he casi ng or  wel l  scr een f or  t he dept h of  wel l  or  shoul d t he wel l  var y 
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f r om t he ver t i cal  i n excess of  t wo- t hi r ds t he i nsi de di amet er  of  t hat  par t  
of  t he wel l  bei ng t est ed f or  each 30 m100 f eet  of  dept h,  cor r ect  t he 
pl umbness and al i gnment  of  t he wel l .   I f  t he f aul t y al i gnment  and pl umbness 
i s not  cor r ect abl e,  as det er mi ned by t he Cont r act i ng Of f i cer ,  abandon t he 
wel l  as speci f i ed i n par agr aph WELL DECOMMI SSI ONI NG OR ABANDONMENT and 
dr i l l  a new wel l  at  no addi t i onal  cost  t o t he Gover nment .

3. 2. 3. 3   Wat er  Qual i t y Test

**************************************************************************
NOTE:   The Post ,  or  Resi dent  Engi neer ,  or  t he USGS 
shoul d be consul t ed t o det er mi ne i f  any addi t i ons or  
del et i ons shoul d be made t o t he Wat er  Qual i t y 
Anal ysi s t abl e.

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

When t he capaci t y t est  i n t he t est  wel l  has been compl et ed,  and agai n af t er  
t he y i el d i n t he per manent  wel l  and dr awdown t est  or  capaci t y t est  have 
been compl et ed,  secur e sampl es of  t he wat er  i n sui t abl e cont ai ner s,  and of  
suf f i c i ent  quant i t y,  t o have bact er i al ,  physi cal ,  and chemi cal  anal yses 
made by [ a r ecogni zed t est i ng l abor at or y] [ _____] ,  except  t hat  t he bact er i al  
anal ysi s may be made by t he appl i cabl e St at e Boar d of  Heal t h,  i f  desi r ed.   
Wat er  Qual i t y Anal ysi s must  addr ess each i t em speci f i ed i n t he Wat er  
Qual i t y Anal ysi s Tabl e at  t he end of  t hi s speci f i cat i on.   Expenses i nci dent  
t o t hese anal yses ar e bor ne by t he Cont r act or  and t he r esul t s of  t he 
anal yses submi t t ed t o t he Cont r act i ng Of f i cer .   Per f or m al l  sampl i ng and 
anal yses  usi ng EPA and St at e appr oved met hods,  pr ocedur es,  and hol di ng 
times.

3. 2. 3. 4   Sand Test

As par t  of  each capaci t y t est ,  or  at  t he end of  each i nt er mi t t ent  pumpi ng,  
per f or m a det er mi nat i on of  t he amount  of  sand ( f i l t er  pack and f oundat i on 
mat er i al )  a wel l  i s  pr oduci ng.   Remove al l  mat er i al  f r om t he bot t om of  t he 
t ai l pi pe pr i or  t o st ar t i ng t he sand t est .   Test  each wel l  by pumpi ng at  a 
r at e [ of  [ _____]  L/ sgpm]  [ suf f i c i ent  t o pr oduce appr oxi mat el y [ _____]  mf eet  
of  dr aw- down] .   Af t er  t he pump i s at  t he desi r ed pumpi ng r at e,  di ver t  t he 
f l ow f r om t he di schar ge [ i nt o a cont ai ner  t hat  wi l l  col l ect  al l  t he sand 
bei ng car r i ed by t he wat er ] [ t hr ough a Rossum Sand Test er ] .   Devel opment  of  
t he wel l  i s  sat i sf act or y i f  t he amount  of  sand col l ect ed i s l ess t han 0. 5 L 
per  100, 000 L1 pi nt  per  25, 000 gal l ons of  wat er  pumped at  t he speci f i ed 
r at e.   Upon compl et i on of  t he t est ,  det er mi ne t he amount  of  sand i n t he 
t ai l pi pe t o ver i f y t hat  no mat er i al  i s  bei ng deposi t ed i n t he bot t om of  t he 
well.

3. 3   REQUI REMENTS AFTER TESTI NG

3. 3. 1   I nst al l at i on of  Per manent  Pump

**************************************************************************
NOTE:   The year l y change i n t he r egi onal  wat er  t abl e 
shoul d be det er mi ned bef or e speci f y i ng t he mi ni mum 
pump dept h.

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

I nst al l  t he per manent  wel l  pump i n t he wel l  at  a mi ni mum dept h of  
[ 8] [ _____]  m[ 25] [ _____]  f eet  bel ow t he maxi mum dr awdown gr oundwat er  l evel  
af t er  t he dr awdown t est  has been compl et ed.   Secur e t he pump at  t he 
r equi r ed el evat i on as r ecommended by t he pump manuf act ur er .   Af t er  
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i nst al l at i on of  t he pumpi ng uni t s  and appur t enances i s compl et e,  car r y out  
oper at i ng t est s t o assur e t hat  t he pumpi ng i nst al l at i on oper at es pr oper l y.   
Test s must  assur e t hat  t he pumpi ng uni t s and appur t enances have been 
i nst al l ed cor r ect l y,  t hat  t her e i s no obj ect i onabl e heat i ng,  v i br at i on,  or  
noi se f r om any par t s,  and t hat  al l  manual  and aut omat i c cont r ol s f unct i on 
properly.

3. 3. 2   Disinfecting

a.   Af t er  compl et i on of  t est s of  wel l ,  or  i nst al l at i on of  per manent  pump,  
or  at  t i me of  t est s f or  y i el d and dr awdown t est ,  whi chever  i s  l at er ,  
di s i nf ect  t he wel l s by addi ng chl or i ne,  conf or mi ng t o AWWA B301,  or  
hypochl or i t e,  conf or mi ng t o AWWA B300,  i n suf f i c i ent  quant i t y so t hat  a 
concent r at i on of  at  l east  50 ppm of  chl or i ne i s obt ai ned i n al l  par t s 
of  t he wel l .  

b.   Pr epar e chl or i ne sol ut i on and i nt r oduce i nt o t he wel l  i n an appr oved 
manner ,  and l eave i n t he wel l  f or  per i od of  at  l east  12 hour s but  not  
mor e t han 24 hour s.   I nf or mat i on on met hods f or  pr epar i ng chl or i ne 
sol ut i on and i nt r oduci ng i t  i nt o t he wel l  can be f ound i n AWWA C654.

c.   Af t er  t he cont act  per i od,  pump t he wel l  unt i l  t he r esi dual  chl or i ne 
cont ent  i s  not  gr eat er  t han 1. 0 ppm.  

d.   Pump t he wel l  t o wast e f or  an addi t i onal  15 mi nut es wi t h l ess t han 1 
ppm chl or i ne r esi dual ,  af t er  whi ch t ake t wo sampl es not  l ess t han 30 
mi nut es apar t  and t est  f or  t he pr esence of  col i f or m bact er i a.

e.   Di s i nf ect  and r e- di s i nf ect  t he wel l  as r equi r ed unt i l  t wo consecut i ve 
sampl es ar e f r ee f r om col i f or m bact er i a.

3. 3. 3   Pumphouse and Sl ab

**************************************************************************
NOTE:   I n some i nst ances,  a pumphouse and base sl ab 
may not  be appr opr i at e.   I n such cases,  al t er nat e 
desi gns must  ensur e t hat  sur f ace wat er  cannot  
i nf i l t r at e i nt o t he wel l  and t hat  t he pump and wel l  
head ar e pr ot ect ed.

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

Pr ovi de a pumphouse and sl ab pr event i ng t he i nf i l t r at i on of  sur f ace wat er  
or  pr eci pi t at i on i nt o t he wel l .   The sl ab must  be [ 1. 2] [ _____]  m squar e by 
[ 150] [ _____]  mm t hi ck[ 4] [ _____]  f eet  squar e by [ 6] [ _____]  i nches t hi ck and 
const r uct ed of  r ei nf or ced concr et e.   Ext end t he t op of  t he out er  casi ng 
[ 300] [ _____]  mm[ 12] [ ______]  i nches above t he t op of  t he s l ab.   The t op of  
t he s l ab must  be at  el evat i on [ _____]  or  hi gher .   Const r uct  t he pumphouse 
on t he s l ab and t her mal l y i nsul at e.

3. 3. 4   Si t e Cl ean- up

Af t er  compl et i on of  t he wor k,  r emove t ool s,  appl i ances,  sur pl us mat er i al s,  
t empor ar y dr ai nage,  r ubbi sh,  and debr i s i nci dent al  t o wor k.   Backf i l l  and 
dr ess excavat i on and vehi cul ar  r ut s t o conf or m wi t h t he exi st i ng 
l andscape.   Repai r  of  r epl ace ut i l i t i es,  st r uct ur es,  r oads,  f ences,  or  any 
ot her  pr e- exi st i ng i t em damaged due t o t he Cont r act or ' s negl i gence;  t hi s 
must  be accompl i shed pr i or  t o compl et i on of  t hi s cont r act .
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3. 3. 5   Dr i l l i ng Wast e Di sposal

**************************************************************************
NOTE:   The desi gner  must  addr ess di sposal  of  dr i l l  
cut t i ngs,  r ock cor e,  gr out  or  bent oni t e s l ur r y,  and 
ot her  sol i d or  l i qui d mat er i al s bai l ed,  pumped,  or  
ot her wi se r emoved f r om t he bor ehol e dur i ng dr i l l i ng,  
wel l  i nst al l at i on,  compl et i on,  and wel l  devel opment  
pr ocedur es wi t hi n al l  appr opr i at e r egul at or y 
r equi r ement s.   The nat ur e of  t hese wast es ( whet her  
hazar dous or  not )  wi l l  pot ent i al l y  var y bet ween wel l  
s i t es on a s i ngl e pr oj ect .   I n some i nst ances,  r ock 
cor e may be det er mi ned t o be cont ami nat ed and must  
be handl ed accor di ngl y.   Ref er  t o EPA/ 540/ G- 91/ 009,  
Management  of  I nvest i gat i on- Der i ved Wast e Fr om Si t e 
I nvest i gat i ons and EPA OSWER Di r ect i ve 9345. 3- 03FS,  
Apr i l  1992,  Gui de t o Management  of  
I nvest i gat i on- Der i ved Wast es,  f or  di scussi on of  some 
i ssues r el evant  t o Super f und pr oj ect s.   St at e/ l ocal  
r egul at i ons must  al so be consi der ed.

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

Di spose of  s l ur r y,  dr i l l  cut t i ngs,  r ock cor e;  ot her  sol i d or  l i qui d 
mat er i al  bai l ed,  pumped,  or  ot her wi se r emoved f r om t he bor ehol e dur i ng 
dr i l l i ng,  i nst al l at i on,  compl et i on,  wel l  devel opment  pr ocedur es and 
t est i ng;  and f l ui ds f r om mat er i al  and equi pment  decont ami nat i on act i v i t i es 
by [ _____] .

3. 3. 6   Surveys

**************************************************************************
NOTE:   Gui dance f or  i nst al l i ng sur vey mar ker s can be 
f ound i n EM 1110- 1- 1002 Sur vey Mar ker s and 
Monumentation.

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

Est abl i sh coor di nat es and el evat i ons f or  each wel l  or  t est  wel l .   Det er mi ne 
hor i zont al  coor di nat es t o t he c l osest  300 mm1. 0 f oot  and r ef er enced t o t he 
St at e Pl ane Coor di nat e Syst em,  or  Uni ver sal  Tr ansver se Mer cat or  ( UTM) .   I f  
t he St at e Pl ane Coor di nat e Syst em or  UTM i s not  r eadi l y avai l abl e,  use an 
exi st i ng l ocal  gr i d syst em.   Obt ai n a gr ound el evat i on t o t he c l osest  30 mm 
0. 1 f oot  at  each wel l .   Use t he hi ghest  poi nt  on t he t op of  t he r i ser  pi pe 
as a measur ement  poi nt .   The el evat i on of  t he wel l  must  r ef er ence t hi s 
poi nt ,  and be sur veyed t o t he near est  3 mm0. 01 f oot  usi ng t he [ Nat i onal  
Geodet i c Ver t i cal  Dat um of  1929]  [ Nor t h Amer i can Ver t i cal  Dat um of  1988] .   
I f  t he dat um i s not  r eadi l y avai l abl e,  use t he exi st i ng l ocal  ver t i cal  
dat um.   Pl ot  t he l ocat i on,  i dent i f i cat i on,  coor di nat es,  and el evat i ons of  
t he wel l  and monument s on maps wi t h a scal e l ar ge enough t o show t hei r  
l ocat i on wi t h r ef er ence t o ot her  st r uct ur es.

3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Wel l  Decommi ssi oni ng or  Abandonment

a.   Any wel l  di sappr oved by t he Cont r act i ng Of f i cer ,  or  any wel l  
decommi ssi oned or  abandoned by t he Cont r act or  f or  any r eason must  be 
decommi ssi oned or  abandoned accor di ng t o t he r equi r ement s of  t he St at e 
of  [ _____] ,  [ ASTM D5299/ D5299M, ]  and t he r equi r ement s of  t hese 
specifications.

SECTI ON 33 11 13  Page 33



b.   Wel l  decommi ssi oni ng or  abandonment  i ncl udes t he r emoval  of  al l  
mat er i al s l ef t  i n t he bor ehol e or  wel l ,  excl udi ng t he f i l t er  pack,  and 
i ncl udi ng backf i l l  mat er i al s,  casi ng,  scr een,  and any ot her  mat er i al  
pl aced i nt o t he hol e bef or e t he deci s i on was made t o abandon t he 
bor ehol e or  wel l .   

c .   Gr out  t est  wel l s decommi ssi oned or  abandoned f or  any r eason f r om t he 
bot t om t o wi t hi n [ _____]  mmf eet  of  t he t op of  t he gr ound sur f ace 
accor di ng t o t he pr ot ocol  f or  gr out  or  bent oni t e pl acement  est abl i shed 
i n par agr aph GROUT PLACEMENT,  usi ng t he gr out  mi x speci f i ed i n 
par agr aph CEMENT AND BENTONI TE GROUT.   Backf i l l  t he t op [ _____]  mmf eet  
wi t h [ mat er i al  appr opr i at e f or  t he i nt ended l and use] [ _____] .

  
d.   Mai nt ai n a wel l  decommi ssi oni ng or  abandonment  r ecor d as speci f i ed 

herein.  

e.   I f  encount er ed bef or e t he deci s i on i s made f or  decommi ssi oni ng or  
abandonment ,  measur e gr oundwat er  l evel s i n al l  bor i ngs pr i or  t o 
backf i l l i ng.   I ncl ude t hese wat er  l evel s i n t he wel l  decommi ssi oni ng or  
abandonment  r ecor ds.  

f .   No wel l  may be decommi ssi oned or  abandoned wi t hout  t he appr oval  of  t he 
Cont r act i ng Of f i cer .

3. 4. 2   Document at i on and Qual i t y Cont r ol  Repor t s

Est abl i sh and mai nt ai n document at i on and qual i t y  cont r ol  r epor t s f or  wel l  
const r uct i on,  devel opment ,  and t est i ng t o r ecor d t he desi r ed i nf or mat i on 
and t o assur e compl i ance wi t h cont r act  r equi r ement s,  i ncl udi ng,  but  not  
l i mi t ed t o,  t he f ol l owi ng:

3. 4. 2. 1   Bor ehol e Logs

**************************************************************************
NOTE:   Bor ehol e l oggi ng r equi r ement s can be f ound i n 
EM 1110- 1- 4000.   Requi r ement s can al so be f ound i n 
ASTM D2113 and ASTM D5434.   I f  r ock i s cor ed at  t he 
s i t e,  and i t  i s  deemed necessar y t o det er mi ne t he 
r ock qual i t y  desi gnat i on ( RQD)  of  t he cor e f or  
desi gn pur poses,  t he RQD shoul d al so be shown on t he 
bor i ng l og.   Gui dance f or  det er mi ni ng t he RQD may be 
f ound i n ASTM D6032.   I t em o.  has a pr ovi s i on f or  
r ecor di ng t he l evel  of  non- aqueous phase l i qui ds 
(NAPLs). 

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

Compl et e a bor ehol e l og f or  each bor i ng dr i l l ed.   Bor ehol e l ogs must  be 
pr epar ed by t he geol ogi st  pr esent  onsi t e dur i ng al l  wel l  dr i l l i ng and 
i nst al l at i on act i v i t i es.   Use a l og scal e of  [ 10] [ _____]  mm equal s 
[ 300] [ _____]  mm[ 1] [ _____]  i nch equal s [ 1] [ _____]  f oot .   Keep copi es of  
compl et e wel l  l ogs cur r ent  i n t he f i el d at  each wel l  s i t e and make 
avai l abl e at  al l  t i mes f or  i nspect i on by t he Cont r act i ng Of f i cer .   As a 
mi ni mum,  pr ovi de t he f ol l ow i nf or mat i on on t he l ogs:

a.   Name of  t he pr oj ect  and si t e.

b.   Bor i ng or  wel l  i dent i f i cat i on number .
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c.   Locat i on of  bor i ng ( coor di nat es,  i f  avai l abl e) .

d.   Make and manuf act ur er ' s model  desi gnat i on of  dr i l l i ng equi pment  and 
name of  dr i l l i ng f i r m.

e.   Dat e bor i ng was dr i l l ed.

f .   Ref er ence dat a f or  al l  dept h measur ement s.

g.   Name of  dr i l l er  and name and si gnat ur e of  geol ogi st  pr epar i ng l og.

h.   Nomi nal  hol e di amet er  and dept h at  whi ch hol e di amet er  changes.

i .   Tot al  dept h of  bor i ng.

j .   Met hod of  dr i l l i ng,  i ncl udi ng sampl i ng met hods and sampl e dept hs,  
i ncl udi ng t hose at t empt ed wi t h no r ecover y.   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  150 mm6 i nches 
of  dr i ven sampl e t ubes.   I nf or mat i on must  i ncl ude hammer  wei ght  and 
dr op di st ance.   Recor d i nf or mat i on such as r od s i ze,  bi t  t ype,  and pump 
t ype.   I ncl ude a descr i pt i on of  any t empor ar y casi ng used,  dr i l l  f l ui ds 
and f l ui d addi t i ves used,  i f  any,  i ncl udi ng br and name and amount  used,  
al ong wi t h t he r eason f or  and st ar t  ( by dept h)  of  i t s  use.   I f  
measur ed,  r ecor d mud vi scosi t i es and wei ght .

k.   Dept h of  each change of  st r at um.   St at e i f  l ocat i on of  st r at a change i s 
approximate.

l .   Descr i pt i on of  t he mat er i al  of  whi ch each st r at um i s composed,  i n 
accor dance wi t h [ ASTM D2488] [ _____] ,  or  st andar d r ock nomencl at ur e i n 
accor dance wi t h [ CED TR GL- 85- 3] [ _____] ,  as necessar y.   Soi l  par amet er s 
f or  l oggi ng must  i ncl ude,  but  not  be l i mi t ed t o,  c l assi f i cat i on,  
deposi t i onal  envi r onment  and f or mat i on,  i f  known,  Uni f i ed Soi l  
Cl assi f i cat i on Symbol ,  secondar y component s and est i mat ed per cent ages,  
col or ,  pl ast i c i t y,  consi st ency ( cohesi ve soi l ) ,  densi t y ( non- cohesi ve 
soi l ) ,  moi st ur e cont ent ,  st r uct ur e and or i ent at i on,  and gr ai n 
angul ar i t y.   Rock cor e par amet er s f or  l oggi ng must  i ncl ude,  but  not  be 
l i mi t ed t o,  r ock t ype,  f or mat i on,  modi f i er  denot i ng var i et y ( shal y,  
cal car eous,  s i l i ceous,  et c. ) ,  col or ,  har dness,  degr ee of  cement at i on,  
t ext ur e,  cr yst al l i ne st r uct ur e and or i ent at i on,  degr ee of  weat her i ng,  
sol ut i on or  voi d condi t i ons,  pr i mar y and secondar y per meabi l i t y ,  and 
l ost  cor e.   I ncl ude t he r esul t s of  any chemi cal  f i el d scr eeni ng on t he 
bor i ng l og.   Pr epar e c l assi f i cat i on i n t he f i el d at  t he t i me of  
sampl i ng.   Al so,  dul y not e and r ecor d t he r esul t s of  v i sual  obser vat i on 
of  t he mat er i al  encount er ed,  and any unusual  odor  det ect ed.

m.   Dept h of  any obser ved f r act ur es,  weat her ed zones,  or  any abnor mal i t i es 
encountered.

n.   Dept h and est i mat ed per cent  of  dr i l l  f l ui d l oss or  l ost  c i r cul at i on.   
Measur es t aken t o r egai n dr i l l  wat er  c i r cul at i on.   Si gni f i cant  col or  
changes i n t he dr i l l i ng f l ui d r et ur n.

o.   Box or  sampl e number .   Recor d dept hs and t he number  of  t he cor e boxes 
and sampl es at  t he pr oper  i nt er val .

p.   Per cent  Rock Cor e Recover y.   Show t he per cent  cor e r ecover y f or  t he 
i ndi v i dual  dr i l l  r uns,  i f  r ock i s  cor ed.
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q.   Submi t  [ f i ve] [ _____]  pr i nt s of  t he gr aphi c bor i ng l og pr epar ed t o scal e 
showi ng t he r equi r ed det ai l s ,  wi t hi n [ _____]  wor ki ng days af t er  
compl et i on of  t he t est  wel l .   Use t hi s dr awi ng t o ai d i n det er mi ni ng 
t he wel l  desi gn,  desi gn of  t he f i l t er  pack,  wel l  scr een l ocat i on and 
scr een openi ngs.  

3. 4. 2. 2   I nst al l at i on Di agr ams

The wel l  wi l l  not  be accept ed bef or e t he geol ogi c l ogs and i nst al l at i on 
di agr ams ar e r ecei ved.   Submi t  As- bui l t  i nst al l at i on di agr am f or  each wel l  
i nst al l ed,  pr epar ed by t he geol ogi st  pr esent  dur i ng wel l  i nst al l at i on 
oper at i ons,  wi t hi n [ _____]  wor ki ng days of  t he compl et i on of  t he wel l  
i nst al l at i on pr ocedur e.   The di agr am must  i l l ust r at e t he as- bui l t  condi t i on 
of  t he wel l  and i ncl ude,  but  not  be l i mi t ed t o,  t he f ol l owi ng i t ems:

a.   Name of  t he pr oj ect  and si t e.

b.   Wel l  i dent i f i cat i on number .

c.   Name of  dr i l l er  and name and si gnat ur e of  t he geol ogi st  pr epar i ng 
diagram.

d.   Dat e of  wel l  i nst al l at i on.

e.   Descr i pt i on of  mat er i al  f r om whi ch t he wel l  i s  const r uct ed,  i nc l udi ng 
wel l  casi ng or  r i ser  pi pe and scr een mat er i al ,  cent r al i zer  composi t i on,  
i f  used,  di amet er  and schedul e of  casi ng and scr een,  gr adat i on of  
f i l t er  pack,  l i t hol ogi c descr i pt i on,  br and name ( i f  any) ,  sour ce,  and 
pr ocessi ng met hod,  and met hod of  pl acement  of  t he f i l t er  pack,  
bent oni t e seal  t ype ( pel l et s,  gr anul es,  chi ps,  or  s l ur r y) ,  gr out  t ype 
( cement  or  hi gh- sol i ds bent oni t e)  and t ype of  pr ot ect i ve cover  
( pr ot ect i ve casi ng or  f l ush- t o- gr ound) , i f  used.

f .   Tot al  dept h of  wel l .

g.   Nomi nal  hol e di amet er .

h.   Dept h t o t op and bot t om of  scr een,  and f i l t er  pack.

i .   Dept h t o t op and bot t om of  any seal s i nst al l ed i n t he wel l  bor i ng 
( gr out  or  bent oni t e) .

j .   Type of  cement  and bent oni t e used,  mi x r at i os of  gr out ,  met hod of  
pl acement  and quant i t i es used.

k.   El evat i ons,  dept hs,  and hei ght s of  key f eat ur es of  t he wel l ,  such as 
t op of  wel l  casi ng or  r i ser  pi pe,  t op and bot t om of  pr ot ect i ve casi ng 
( i f  used) ,  gr ound sur f ace,  t he dept h of  maxi mum f r ost  penet r at i on 
( f r ost  l i ne) ,  bot t om of  wel l  scr een,  t op and bot t om of  f i l t er  pack,  and 
t op and bot t om of  seal .

l .   Ot her  per t i nent  const r uct i on det ai l s ,  such as s l ot  s i ze and per cent  
open ar ea of  scr een,  t ype of  scr een,  and manuf act ur er  of  scr een.

m.   Wel l  l ocat i on by coor di nat es.   I ncl ude a pl an sheet  showi ng t he 
coor di nat e syst em used and t he l ocat i on of  each wel l .   A pl an sheet  i s  
not  r equi r ed f or  each wel l  i nst al l at i on di agr am;  mul t i pl e wel l s may be 
shown on t he same sheet .
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n.   St at i c wat er  l evel  upon compl et i on of  t he wel l .

o.   Speci al  pr obl ems and t hei r  r esol ut i ons;  e. g. ,  gr out  i n wel l s,  l ost  
casi ng,  or  scr eens,  br i dgi ng,  et c.

p.   Descr i pt i on of  sur f ace compl et i on.

3. 4. 2. 3   Wel l  Devel opment  Recor ds

**************************************************************************
NOTE:   Del et e i t em k.  i f  not  appl i cabl e f or  t he 
project.

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

Pr epar e a wel l  devel opment  r ecor d f or  each wel l ,  wi t hi n [ _____]  wor ki ng 
days of  t he compl et i on of  devel opment  under  t he super vi s i on of  t he 
geol ogi st  pr esent  dur i ng wel l  i nst al l at i on oper at i ons.   I ncl ude,  as a 
mi ni mum,  t he f ol l owi ng i nf or mat i on on t he wel l  devel opment  r ecor d:

a.   Dat e,  t i me,  and el evat i on of  wat er  l evel  i n t he wel l ,  bef or e 
development.

b.   Dept h t o bot t om of  wel l ,  name of  pr oj ect  and s i t e,  wel l  i dent i f i cat i on 
number ,  and dat e of  devel opment .

c.   Met hod used f or  devel opment ,  t o i ncl ude si ze,  t ype and make of  
equi pment ,  bai l er ,  and pump used dur i ng devel opment .

d.   Ti me spent  devel opi ng t he wel l  by each met hod,  t o i ncl ude t ypi cal  
pumpi ng r at e,  i f  pump i s used i n devel opment .

e.   Vol ume and physi cal  char act er  of  wat er  r emoved,  t o i ncl ude changes 
dur i ng devel opment  i n c l ar i t y,  col or ,  par t i cul at es,  and odor .

f .   Vol ume of  wat er  added t o t he wel l ,  i f  any.

g.   Vol ume and physi cal  char act er  of  sedi ment  r emoved,  t o i ncl ude changes 
dur i ng devel opment  i n col or ,  and odor .

h.   Sour ce of  any wat er  added t o t he wel l .

i .   Cl ar i t y of  wat er  bef or e,  dur i ng,  and af t er  devel opment .   Nephel omet r i c 
t ur bi di t y uni t  ( NTU)  measur ement s.

j .   Tot al  dept h of  wel l  and t he st at i c wat er  l evel  f r om t op of  t he casi ng,  
i mmedi at el y af t er  pumpi ng or  devel opment ,  and 24 hour s af t er  
development.

[ k.   Readi ngs of  pH,  speci f i c  conduct ance,  DO,  ORP,  and t emper at ur e t aken 
bef or e,  dur i ng,  and af t er  devel opment .

] l .   Name and j ob t i t l e of  i ndi v i dual  devel opi ng wel l .

m.   Name and descr i pt i on of  t he di sposal  f aci l i t y  or  ar ea,  f or  t he wat er s 
r emoved dur i ng devel opment .

[ 3. 4. 2. 4   Geophysi cal  Logs

**************************************************************************
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NOTE:   Del et e t hi s par agr aph i f  not  appl i cabl e f or  
t he pr oj ect .

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

Pr epar e and compl et e geophysi cal  l ogs f or  each wel l  or  t est  wel l  
i nst al l ed.   Submi t  i nt er pr et ed geophysi cal  l ogs,  wi t hi n [ _____]  wor ki ng 
days of  t he compl et i on of  sai d l oggi ng.   As a mi ni mum,  i ncl ude t he 
f ol l owi ng i nf or mat i on on t he l ogs:

a.   Pr oj ect  name.

b.   Test  wel l  or  wel l  i dent i f i cat i on number .

c.   Locat i on of  t est  wel l  ( coor di nat es,  and st at e,  and count y name) .

d.   Dat e t est  wel l  was dr i l l ed.

e.   Fl ui d l evel  i n t est  wel l  bef or e l oggi ng.

f .   Fl ui d t ype and t emper at ur e.

g.   Fl ui d r esi st ance i n ohm- m.

h.   Casi ng t ype,  di amet er ,  and el evat i on ( t op and bot t om) .

i .   Cement  t ype and el evat i on ( t op and bot t om) .

j .   Scr een t ype,  di amet er ,  and el evat i on ( t op and bot t om) .

k.   Dat e and t i me t est  wel l  was l ogged.

l .   Ref er ence el evat i on f or  al l  dept h measur ement s.

m.   Oper at or ' s name.

n.   Equi pment  name and addr ess.

o.   Logger  t ype and number .

p.   Tool  t ype.

q.   Det ect or  t ype ( Nucl ear  Log onl y) .

r .   Sour ce t ype ( Nucl ear  Log onl y) .

s.   Sour ce s i ze ( Nucl ear  Log onl y) .

t .   Sour ce spaci ng ( Nucl ear  Log onl y) .

u.   Tool  l engt h,  cabl e head t o det ect or .

v.   Cal i br at i on.

w.   Loggi ng speed cm/ mi nf t / mi n.

x.   Log ver t .  scal e m/ cmf t / i n.

y.   Modul e set t i ngs.
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z.   Recor der  set t i ngs.

aa.  Document  al l  f i el d pr obl ems,  i ncl udi ng equi pment  mal f unct i ons.   I ncl ude 
t he st eps t aken t o sol ve t he pr obl em and how t he l og mi ght  have been 
affected.

] 3. 4. 2. 5   Wel l  Decommi ssi oni ng or  Abandonment  Recor ds

As a mi ni mum,  i ncl ude t he f ol l owi ng i n t he decommi ssi oni ng or  abandonment  
records:

a.   Pr oj ect  name.

b.   Wel l  or  t est  wel l  number .

c.   Wel l  or  bor i ng l ocat i on,  dept h and di amet er .

d.   Dat e of  decommi ssi oni ng or  abandonment .

e.   Met hod of  decommi ssi oni ng or  abandonment .

f .   Al l  mat er i al s used i n t he decommi ssi oni ng or  abandonment  pr ocedur e and 
t he i nt er val  i n whi ch t est  mat er i al s wer e pl aced.

g.   Casi ng,  and or  ot her  i t ems l ef t  i n hol e by dept h,  descr i pt i on,  and 
composition.

h.   Descr i pt i on and t ot al  quant i t y of  gr out  used i ni t i al l y .

i .   Descr i pt i on and dai l y quant i t i es of  gr out  used t o compensat e f or  
settlement.

j .   Wat er  or  mud l evel  ( speci f y)  pr i or  t o gr out i ng and dat e measur ed.

k.   The r eason f or  decommi ssi oni ng or  abandonment  of  t he wel l  or  t est  wel l .

3. 4. 2. 6   Tests

Pr epar e and submi t  a copy of  al l  t est i ng r esul t s f r om t he wel l  i nst al l at i on 
pr ocess.  I ncl ude r esul t s of  dr awdown,  wel l  y i el d,  sand,  pl umbness or  
al i gnment ,  et c.  as wel l  as any ot her  t est  r esul t s i n t hi s submi t t al .

3. 4. 2. 7   Pr oj ect  Phot ogr aphs

Bef or e,  dur i ng,  and af t er  compl et i on of  wor k,  t ake a mi ni mum of  [ one v i ew]  
[ [ _____]  v i ews]  of  each wel l  i nst al l at i on.   I f  r ock i s cor ed at  t he s i t e,  
af t er  t he cor e has been l ogged,  dampen t he cor e i f  i t  has dr i ed,  ar r ange 
neat l y i n t he cor e box,  and phot ogr aph.   Phot ogr aphs must  be [ 80] [ _____]  by 
[ 120] [ _____]  mm[ 3] [ _____]  by [ 5] [ _____]  i nch col or  pr i nt s.   Mount  t he 
phot ogr aphs and encl ose back- t o- back i n a doubl e f ace c l ear  pl ast i c  s l eeve 
punched t o f i t  s t andar d t hr ee r i ng bi nder s.   Each col or  pr i nt  must  show an 
i nf or mat i on box,  [ 20] [ _____]  by [ 50] [ _____]  mm[ 1- 1/ 2] [ _____]  by 
[ 3- 1/ 2] [ _____]  i nches.   Submi t  di gi t al  copy of  al l  phot ogr aphs as wel l  as 
col or  copy.  The box must  be l abel ed and ar r anged as f ol l ows:  

Pr oj ect  No. Cont r act  No.
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Contractor/Photographer:

Phot ogr aph No. Date/Time

Description:

Di r ect i on of  Vi ew:

3. 4. 2. 8   Sur vey Maps and Not es

Submi t  Sur vey maps and not es,  i nc l udi ng a t abul at ed l i s t  of  al l  wel l s and 
monument s,  copi es of  al l  f i el d books,  maps showi ng t he l ocat i ons,  and 
el evat i ons of  al l  wel l s,  dat um used ( e. g.  st at e pl ane NAD27,  NAD83,  UTM,  
et c. ) ,  el evat i on dat um,  uni t s of  measur ement ,  and al l  comput at i on sheet s,  
wi t hi n [ _____]  wor ki ng days af t er  compl et i on of  t he sur vey.   Al so,  submi t  a 
di agr am showi ng wher e on t he t op of  t he wel l  t he el evat i on was det er mi ned 
by t he sur veyor .   The t abul at i on must  consi st  of  t he desi gnat ed number  of  
t he wel l  or  monument ,  t he X and Y coor di nat es,  and al l  t he r equi r ed 
el evat i ons.   Al so,  pr ovi de a di agr am showi ng wher e on t he t op of  t he wel l  
t he el evat i on was det er mi ned by t he sur veyor .
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WATER QUALI TY ANALYSI S TABLE

Physi cal  Char act er i st i cs

___________________________

Color

Taste

Thr eshol d odor  number

Turbidity

Resi st i v i t y i n ohms per  cubi c cent i met er  
and 25 degr ees C
pH val ue

Temperature

WATER QUALI TY ANALYSI S TABLE

Chemi cal  Char act er i st i cs ( Expr essed as mg/ L)

___________________________

Arsenic

Barium

Cadmium

Chromium

Copper

Lead

Mercury

Selenium

Silver

Zinc

Fl uor i de as F

Manganese as Mn ( di ssol ved and t ot al )

I r on as Fe ( di ssol ved and t ot al )

Suspended Sol i ds

Tot al  Di ssol ved Sol i ds

Cal ci um as Ca

Magnesi um as Mg

Sodi um and Pot assi um as Na
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Tot al  Har dness as CaCO( 3)

Endrin

Lindane

Methoxychlor

Toxaphene

2-4-D

2,  4,  5 TP Si l vex

Tot al  Or gani c Hal ogens

TOC

Sul phat es as SO( 4)

Chl or i des as C1

Bi car bonat es as HCO( 3)

Car bonat es as CO( 3)

Ni t r at es as NO( 3)

Al kal i ni t y ( met hyl - or ange)

Phenol pht hal ei n as CaCO( 3)

Si l i ca as Si O( 2)

Car bonat e Har dness

Non- Car bonat e Har dness

H2S

Tot al  Ammoni a

Si l t  Densi t y I ndex

Langel i er  Sat ur at i on I ndex

        - -  End of  Sect i on - -
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