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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  r el i ef  wel l s,  ( except  mat er i al s and 
equi pment  speci f i ed t o be f ur ni shed by t he 
Gover nment )  t o be const r uct ed near  dams or  l evees t o 
r el i eve t he excess hydr ost at i c pr essur es cr eat ed by 
t he pr esence of  per vi ous st r at a c l ose t o t he sur f ace.   
Thi s sect i on was or i gi nal l y devel oped f or  USACE 
Ci vi l  Wor ks pr oj ect s.

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

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

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

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

PART 1   GENERAL

**************************************************************************
NOTE:   Rel i ef  wel l s shoul d be const r uct ed of  
mat er i al s whi ch wi l l  r esi st  cor r osi on when i nst al l ed 
and shoul d,  wher e pr act i cabl e,  be desi gned t o have a 
ser vi ce l i f e equal  t o t hat  of  t he st r uct ur e t hey ar e 
desi gned t o pr ot ect .   Fact or s t o be consi der ed i n 
det er mi ni ng sel ect i on of  mat er i al  f or  wel l s ar e:

1.  Oper at i ng condi t i ons of  wel l s,
2.  Cor r osi ve char act er i st i cs of  soi l  and wat er ,
3.  Met hod of  i nst al l at i ons,
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4.  Si ze and dept h of  wel l s,
5.  Type of  j oi nt s,  and
6.  Ext er nal  pr essur es on wel l  casi ngs.

The r i ser  pi pe and scr een shoul d be desi gned i n al l  
cases t o wi t hst and,  wi t h a sui t abl e f act or  of  
saf et y,  t he cr ushi ng pr essur es at  dept hs t o whi ch 
wel l s ext end.   Desi gn of  r el i ef  wel l s t o be 
const r uct ed under  st r uct ur es must  consi der  l oads 
t hat  wi l l  be i nduced i nt o t he wel l  pi pe due t o 
st r uct ur al  set t l ement .   The wel l s ,  i ncl udi ng scr een 
and r i ser  pi pe,  shoul d have a di amet er  whi ch wi l l  
per mi t  t he maxi mum desi gn f l ow wi t hout  excessi ve 
head l osses but  i n no i nst ance shoul d t he i nsi de 
di amet er  be l ess t han 150 mm 6 i nches.   Based on 
desi gn par amet er s i t  may r equi r e t he desi gner  t o 
i ncl ude a mi ni mum col l apse st r engt h f or  t he pi pe and 
wel l  scr een and a mi ni mum cl ear  i nsi de di amet er  
t hr ough t he f i t t i ngs and scr een t o al l ow t he 
i nst al l at i on of  pumps at  a l at er  dat e.

Because of  t he l ar ge var i at i on i n desi gn and wal l  
t hi ckness of  t he di f f er ent  t ypes of  wel l  scr een,  no 
gener i c speci f i cat i ons have been i ncl uded.   For  
l ar ge cont r act s,  speci f i c  necessar y char act er i st i cs 
shoul d be pr esent ed i n det ai l .   Ref er ences t o 
manuf act ur er s shoul d be el i mi nat ed.

I nf or mat i on on t he desi gn of  f i l t er  packs and r el i ef  
wel l s can be f ound i n t he Engi neer i ng Manual  EM 
1110- 2- 1901,  " Seepage Anal ysi s and Cont r ol  f or  
Dams" .   The f i l t er  cr i t er i a speci f i ed i n EM 
1110- 2- 1901 shoul d be used t o det er mi ne t he 
gr adat i on band of  t he f i l t er  mat er i al .   To mi ni mi ze 
segr egat i on dur i ng i nst al l at i on of  t he f i l t er  pack,  
t he f i l t er  shoul d have a r el at i vel y uni f or m 
gr ai n- s i ze di st r i but i on band.   The gr adat i on band of  
t he f i l t er  mat er i al  shoul d be mor e or  l ess par al l el  
t o t he gr adat i on cur ve of  t he mat er i al  bei ng 
dr ai ned.   No poi nt  on t he coar ser  f i l t er  gr adat i on 
cur ve shoul d be gr eat er  t han 25 t i mes t he 
cor r espondi ng s i ze of  t he mat er i al  bei ng dr ai ned.

The f i l t er  mat er i al  shoul d have a mi ni mum t hi ckness 
of  150 mm 6 i nches measur ed r adi al l y  f r om t he out er  
c i r cumf er ence of  t he scr een sect i on,  and i t s 
gr adat i on shoul d depend upon t he gr adat i on of  t he 
st r at a bei ng dr ai ned.   Wher e unusual  condi t i ons ar e 
encount er ed,  f i l t er  t est s shoul d be per f or med i n t he 
l abor at or y usi ng t he f oundat i on sand and t he 
sel ect ed f i l t er .   For  exampl es of  l abor at or y 
i nvest i gat i ons r ef er  t o Techni cal  Repor t  GL- 87- 22,  
dat ed August  1987,  " Labor at or y Test s on Gr anul ar  
Fi l t er s f or  Embankment  Dams ( I ncl udes Appendi xes 
A- E) " ;  and Techni cal  Memor anda ( TM)  183- 1,  dat ed Nov 
1941,  Rev Dec 1941,  " I nvest i gat i on of  Fi l t er  
Requi r ement s f or  Under dr ai ns" ;  and Techni cal  
Memor anda ( TM)  195- 1,  dat ed Oct  1942,  " Fi el d and 
Labor at or y I nvest i gat i on of  Desi gn Cr i t er i a f or  
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Dr ai nage Wel l s" ,  U.  S.  Wat er ways Exper i ment  
St at i on.   Because of  t he hi gh pot ent i al  f or  c l oggi ng 
by mi gr at i ng f i nes or  chemi cal  pr eci pi t at e,  f i l t er  
c l ot h shoul d not  be used t o pr ot ect  r el i ef  wel l  
screens.

I n adapt i ng t hi s speci f i cat i on t o any pr oj ect  t he 
f or m and phr aseol ogy shoul d be changed as necessar y 
t o pr oper l y speci f y t he wor k cont empl at ed.   Changes 
shoul d be made i n t he or i gi nal  f or m t o t he ext ent  
r equi r ed t o adapt  t he gui de speci f i cat i on t o l ocal  
condi t i ons.   Wor k such as concr et e f or  backf i l l ,  
pai nt i ng of  exposed met al  sur f aces and seedi ng of  
const r uct i on ar eas wi l l  have t o be speci f i ed i n t hi s 
sect i on when such sect i ons cannot  be r ef er enced as a 
par t  of  t he cont r act .

For  pr oj ect s on whi ch subsur f ace i nf or mat i on i s not  
suf f i c i ent l y devel oped t o per mi t  det ai l ed desi gn of  
each wel l ,  a sect i on shoul d be added t o t he 
speci f i cat i ons r equi r i ng t he dr i l l i ng of  a smal l  
di amet er  pi l ot  hol e at  t he l ocat i on of  each wel l .   
Pi l ot  hol es shoul d be sampl ed and l ogged i n 
suf f i c i ent  det ai l  t o def i ne t he gr adat i on of  
per vi ous zones and t he dept hs bet ween whi ch scr eens 
shoul d be set .   The speci f i cat i ons shoul d r equi r e 
t hat  sampl es of  per vi ous mat er i al s be t aken at  750 mm
 2. 5 f oot  i nt er val s of  dept h.   Gr ai n- s i ze 
di st r i but i on t est s shoul d be per f or med t o pr ovi de a 
basi s f or  t he desi gn of  t he f i l t er  pack and t he 
scr een openi ngs.   Sampl es t aken by f i sht ai l  dr i l l i ng 
and ot her  wash bor i ng met hods wi l l  not  be 
per mi t t ed.   Wher e t he subsur f ace i nf or mat i on 
pr evi ousl y obt ai ned i s suf f i c i ent ,  pi l ot  hol es ar e 
not  r equi r ed.

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

1. 1   UNI T PRI CES

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

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

1. 1. 1   Rel i ef  Wel l s

1. 1. 1. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h r el i ef  wel l s,  whi ch pr i ce 
shal l  const i t ut e f ul l  compensat i on f or  const r uct i on of  r el i ef  wel l s .   Wel l s 
or der ed abandoned by t he Cont r act i ng Of f i cer  bef or e i nst al l at i on of  wel l  
scr een and r i ser  due t o no f aul t  of  t he Cont r act or  wi l l  be pai d f or  at  
[ _____]  per cent  of  t he cont r act  uni t  pr i ce per  l i near  met er  f oot ,  f or  Bi d 
I t em No.  [ _____]  " Rel i ef  Wel l s" .   Wel l s or der ed abandoned by t he 
Cont r act i ng Of f i cer  due t o no f aul t  of  t he Cont r act or  wi l l  be pai d f or  at  
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t he f ul l  cont r act  uni t  pr i ce f or  Bi d I t em No.  [ _____]  " Rel i ef  Wel l s" .   No 
payment  wi l l  be made f or  pl acement  or  r epl acement  of  t empor ar y casi ngs or  
r epai r  of  damage r esul t i ng f r om Cont r act or  oper at i ons.   No separ at e payment  
wi l l  be made f or  r el i ef  wel l  scr een,  r i ser ,  check val ves,  gr avel  pack,  
devel opment ,  backf i l l ,  di schar ge or  out f al l  pi pes.   No payment  wi l l  be made 
f or  any wel l s t hat ,  i n t he opi ni on of  t he Cont r act i ng Of f i cer ,  ar e 
abandoned due t o Cont r act or  f aul t  or  negl ect .

1. 1. 1. 2   Measurement

Rel i ef  wel l s wi l l  be measur ed f or  payment  by t he l i near  met er  f oot  of  
compl et ed wel l  bet ween gr ound sur f ace and 300 mm 1 f oot  bel ow t he bot t om of  
t he [ wel l  scr een] [ t ai l  pi pe] .   Wel l s or der ed abandoned by t he Cont r act i ng 
Of f i cer ,  due t o no f aul t  of  t he Cont r act or ,  wi l l  be measur ed f or  payment .

1. 1. 1. 3   Uni t  of  measur e

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

1. 1. 2   Pump Test s

1. 1. 2. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h pump t est ,  whi ch pr i ce shal l  
const i t ut e f ul l  compensat i on t o per f or m a sat i sf act or y pump t est  as 
speci f i ed.   No payment  wi l l  be made f or  pump t est  not  successf ul l y  
completed.

1. 1. 2. 2   Measurement

Pump t est s wi l l  be measur ed f or  payment  f or  each hour ,  measur ed t o t he 
near est  15 mi nut es,  of  pump t est  successf ul l y  per f or med as speci f i ed i n 
par agr aph PUMP TEST,  and as ot her wi se di r ect ed.   Test i ng t i me wi l l  not  
i ncl ude t i me r equi r ed t o pl ace and r emove t est i ng and pump equi pment .

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

Uni t  of  measur e:   per  hour .

1. 1. 3   Pump I nst al l at i on/ Removal

1. 1. 3. 1   Payment

Payment  wi l l  be made f or  cost s associ at ed wi t h i nst al l at i on and r emoval  of  
t he pumps used i n pay i t em " Pump Test s" .   No payment  wi l l  be made f or  pump 
i nst al l at i on r emoval  wher e pump t est  was not  successf ul l y  compl et ed.

1. 1. 3. 2   Measurement

Pump i nst al l at i on/ r emoval  f or  pump t est  wi l l  be measur ed f or  payment  on t he 
base of  t he appl i cabl e cont r act  uni t  pr i ce per  r el i ef  wel l  pump t est ed.

1. 1. 3. 3   Uni t  of  measur e

Uni t  of  measur e:   each.

1. 2   REFERENCES

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

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

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

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

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

ASME I NTERNATI ONAL ( ASME)

ASME B1. 20. 1 ( 2013)  Pi pe Thr eads,  Gener al  Pur pose ( I nch)

ASME B1. 20. 2M ( 2006;  R 2011)  Pi pe Thr eads,  60 Deg.  
Gener al  Pur pose ( Met r i c)

ASME B31. 9 ( 2017)  Bui l di ng Ser vi ces Pi pi ng

ASTM I NTERNATI ONAL ( ASTM)

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 C33/ C33M ( 2016)  St andar d Speci f i cat i on f or  Concr et e 
Aggregates

ASTM C387/ C387M ( 2017)  St andar d Speci f i cat i on f or  
Packaged,  Dr y,  Combi ned Mat er i al s  f or  
Concr et e and Hi gh St r engt h Mor t ar

ASTM C94/ C94M ( 2017a)  St andar d Speci f i cat i on f or  
Ready- Mi xed Concr et e

ASTM D1056 ( 2014)  St andar d Speci f i cat i on f or  Fl exi bl e 
Cel l ul ar  Mat er i al s -  Sponge or  Expanded 
Rubber
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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

ASTM D2466 ( 2017)  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 
Fi t t i ngs,  Schedul e 40

ASTM D2467 ( 2015)  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 
Fi t t i ngs,  Schedul e 80

ASTM D2564 ( 2012)  St andar d Speci f i cat i on f or  Sol vent  
Cement s f or  Pol y( Vi nyl  Chl or i de)  ( PVC)  
Pl ast i c Pi pi ng Syst ems

ASTM D297 ( 2015)  Rubber  Pr oduct s -  Chemi cal  Anal ysi s

ASTM D412 ( 2016)  St andar d Test  Met hods f or  
Vul cani zed Rubber  and Ther mopl ast i c 
El ast omer s -  Tensi on

ASTM D75/ D75M ( 2014)  St andar d Pr act i ce f or  Sampl i ng 
Aggregates

ASTM E11 ( 2016)  St andar d Speci f i cat i on f or  Woven 
Wi r e Test  Si eve Cl ot h and Test  Si eves

1. 3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y  or  cr i t i cal i t y ,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

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

Use t he " S"  c l assi f i cat i on onl y i n SD- 11 Cl oseout  
Submi t t al s.   The " S"  f ol l owi ng a submi t t al  i t em 
i ndi cat es t hat  t he submi t t al  i s  r equi r ed f or  t he 
Sust ai nabi l i t y  eNot ebook t o f ul f i l l  f eder al l y  
mandat ed sust ai nabl e r equi r ement s i n accor dance wi t h 
Sect i on 01 33 29 SUSTAI NABI LI TY REPORTI NG.

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

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

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

SD- 02 Shop Dr awi ngs

Shop Dr awi ngs;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Wel l  Scr een;  G[ ,  [ _____] ]

Fi l t er  Pack;  G[ ,  [ _____] ]

Cement  Gr out  Mi xt ur e Pr opor t i on;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

Tests

1. 4   QUALI TY ASSURANCE

**************************************************************************
NOTE:   The Desi gner  shoul d sel ect  and/ or  i nser t  t he 
appl i cabl e obl i gat i ons f or  compl i ance wi t h speci f i c  
code r equi r ement s of  publ i c aut hor i t i es at  t he st at e 
and/ or  l ocal  l evel .   Gui dance i s gi ven i n memor andum 
f r om CECW- EG,  " St at e Regul at i on of  Subsur f ace 
Dr i l l i ng Act i v i t i es" ,  dat ed 21 Febr uar y 91.

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

The [ st at e st at ut or y and r egul at or y]  [ _____]  r equi r ement s l i s t ed her ei n 
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:  [ _____] .

1. 4. 1   Shop Dr awi ngs

Show det ai l s  of  t he pr oposed met hods f or  dr i l l i ng,  coupl i ng wel l  scr een and 
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r i ser  sect i ons t oget her ,  pl acement  of  cent r al i zer s,  i nst al l i ng t he wel l  
scr een and r i ser ,  and l i mi t ( s)  of  backf i l l i ng.   Show on t he shop dr awi ngs 
t he t ype of  scr een and si ze;  [ per f or at i on s i ze]  [ or ]  [ s l ot  s i ze] ,  shape and 
pat t er n;  [ bot t om pl ug]  [ t ai l pi pe]  mat er i al ;  and i nst al l at i on det ai l .   The 
r i ser  pi pe,  check val ve( s)  and wel l  di schar ge det ai l s  shal l  al so be shown 
on t he shop dr awi ngs.   Any Cont r act or - pr oposed subst i t ut es or  al t er nat es i n 
mat er i al  const r uct i on det ai l s  or  met hods must  be pr esent ed i n t he shop 
dr awi ngs.   No phase of  t he wor k shal l  be i ni t i at ed unt i l  al l  shop dr awi ngs 
concer ni ng t hat  act i v i t y have been appr oved.

1. 4. 2   Dept h of  Wel l

**************************************************************************
NOTES:   The f i r s t  br acket ed par agr aph,  Al t er nat e,  1 
i s  r ecommended f or  use whenever  t he desi gn of  t he 
syst em per mi t s.

The second br acket ed par agr aph,  Al t er nat e,  2 shoul d 
be used onl y when f ul l y  penet r at i ng wel l s ar e 
necessar y,  and when i t  i s  i mpr act i cabl e t o 
pr edet er mi ne t he dept h of  i ndi v i dual  wel l s.   The 
need f or  f i el d cut t i ng of  scr een or  r i ser  pi pe 
shoul d be avoi ded.   The dept h of  t he wel l  can 
or di nar i l y  be var i ed i n t he f i el d t o per mi t  t he use 
of  pr edet er mi ned l engt h of  scr een and r i ser  pi pe 
wi t hout  f i el d cut t i ng.

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

[ The l engt h of  wel l  scr een,  l engt h of  r i ser  pi pe and t he wel l  di schar ge 
el evat i on shal l  conf or m t o t he [ schedul e shown]  [ el evat i ons est abl i shed i n 
t he f i el d by t he Cont r act i ng Of f i cer ] . ]  [ The dept h of  wel l s as i ndi cat ed on 
t he dr awi ngs i s appr oxi mat e.   Penet r at i on of  [ bedr ock]  [ i mper vi ous l ayer ]  
mi ght  be r equi r ed.   The maxi mum wel l  dept h wi l l  not  exceed [ _____]  met er s 
f eet .   Whenever  t he dept h t o [ bedr ock]  [ i mper vi ous l ayer ]  i s  l ess t han t he 
maxi mum wel l  dept h,  t he bot t om el evat i on of  each wel l  shal l  be as 
det er mi ned by t he Cont r act i ng Of f i cer  af t er  dr i l l i ng of  a pi l ot  bor i ng or  
t he wel l  bor i ng. ]

1. 4. 3   Wel l  Desi gn

**************************************************************************
NOTE:   Thi s par agr aph shoul d be del et ed when wel l  
desi gn dat a have been det er mi ned i n advance of  t he 
cont r act .   Economi cal  wel l  const r uct i on cannot  be 
secur ed unl ess t he desi gn of  t he wel l s i s  
est abl i shed i n advance of  t he bi ddi ng per i od.

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

Fr om dat a obt ai ned f r om expl or at or y dr i l l i ng,  t he Cont r act i ng Of f i cer  wi l l  
det er mi ne t he di amet er  of  t he wel l  scr een,  s i ze of  openi ngs,  t he l engt hs 
and posi t i ons of  t he scr eens,  and t he gr adat i on of  t he mat er i al  f or  t he 
f i l t er  pack whi ch i s t o be i nst al l ed ar ound t he wel l  scr een.

1. 5   PROJECT/ SI TE CONDI TI ONS

1. 5. 1   Location

The exact  l ocat i on of  each wel l ,  [ wi t h r espect  t o t he t oe of  t he 
embankment ]  [ or ]  [ wi t h r espect  t o di st ance f r om st r uct ur e cent er l i ne] ,  wi l l  
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be det er mi ned i n t he f i el d by t he Cont r act i ng Of f i cer .   The t ot al  number  of  
wel l s and spaci ngs may be modi f i ed by t he Cont r act i ng Of f i cer  as t he wor k 
proceeds.

1. 5. 2   Obst r uct i ons Encount er ed

I f  obst r uct i ons ar e encount er ed i n t he f oundat i on whi ch,  i n t he opi ni on of  
t he Cont r act i ng Of f i cer ,  r ender  i t  i mpr act i cabl e t o compl et e t he wel l  t o 
t he di r ect ed dept h,  t he Cont r act i ng Of f i cer  may adj ust  t he dept h.   
Al t er nat i vel y,  t he Cont r act i ng Of f i cer  may di r ect  t he Cont r act or  t o abandon 
t he wel l ,  pl ug t he hol e by backf i l l i ng wi t h appr oved mat er i al  by an 
appr oved pr ocedur e,  and const r uct  anot her  wel l  at  an adj acent  s i t e.

PART 2   PRODUCTS

2. 1   WELL SCREEN

[ The Cont r act or  may,  as an opt i on,  f ur ni sh and i nst al l  wel l  scr een of  any 
of  t he al t er nat e t ypes speci f i ed. ]   [ Wel l  scr een shal l  be of  t he t ype and 
di mensi ons i ndi cat ed. ]   Submi t  t he pr oposed wel l  scr een pr i or  t o 
i nst al l at i on.   Scr een openi ngs shal l  be uni f or m i n s i ze and pat t er n,  and 
shal l  be spaced appr oxi mat el y equal l y ar ound t he c i r cumf er ence of  t he pi pe.

2. 1. 1   PVC Pi pe Scr een

Pi pe,  f i t t i ngs,  and scr een shal l  be of  t he s i ze and t ypes 
[ speci f i ed] [ shown. ]   Pi pe,  f i t t i ngs,  and scr een shal l  conf or m t o ASTM D1784, 
ASTM D1785, ASTM D2466,  or  ASTM D2467.   Al l  j oi nt s i n t he PVC pi pe shal l  
i ncl ude coupl i ngs and shal l  be gl ued wi t h a sol vent  cement  conf or mi ng t o 
ASTM D2564.   The PVC pi pe st r engt h pr oper t i es shal l  be equi val ent  t o PVC 
1120 Schedul e [ 40]  [ 80]  unt hr eaded pl ast i c pi pe.   [ The wel l  scr een,  pi pe,  
and f i t t i ngs shal l  have a mi ni mum col l apse st r engt h of  [ _____] . ]   [ The 
scr een,  pi pe,  and f i t t i ngs shal l  have a c l ear  i nsi de di amet er  of  [ _____] . ]

2. 1. 1. 1   Couplings

Coupl i ngs shal l  be [ bonded socket ] [ t hr eaded] [ cer t i l ock]  t ype.   Fi t t i ngs 
shal l  be pr oduced of  t he same mat er i al  and equal  qual i t y  as speci f i ed f or  
pl ast i c pi pe scr een.   Socket  t ype f i t t i ng connect i ons of  pi pe sect i ons 
shal l  be bonded wi t h sol vent  cement .   The det er mi nat i on of  t he 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 shal l  be t he r esponsi bi l i t y  of  
t he Cont r act or .   The syst em f or  maki ng j oi nt s at  t he r el i ef  wel l  s i t e shal l  
pr ovi de 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 
sol vent  cement .   Sel f - t appi ng scr ews or  ot her  devi ces f or  hol di ng pi pe i n 
t he coupl i ngs dur i ng t he set t i ng per i od may be ut i l i zed as l ong as t he 
scr ews do not  penet r at e t he i nsi de of  t he pi pe.   I n no case shal l  a 
newl y- made j oi nt  i n t he casi ng be st r essed,  l ower ed i nt o t he r el i ef  wel l ,  
or  be submer ged i n wat er  pr i or  t o compl et e cur i ng of  t he sol vent  cement  
adhesive.

2. 1. 1. 2   Perforations

The PVC wel l  scr een shal l  be [ mi l l  s l ot ] [ cont i nuous wi r e wr apped r od base]  
[ cont i nuous wi r e wr apped r od base on per f or at ed pi pe]  [ cont i nuous wi r e 
wr apped on per f or at ed pi pe scr een]  [ s i mi l ar  t o t hat  manuf act ur ed by [ _____]  
Johnson Wel l  Equi pment ,  I nc. ,  Pensacol a,  FL,  t el ephone ( 904)  453- 3131] .   
Al l  wel l  scr een shal l  have smoot h,  shar p- edged openi ngs f r ee of  bur ns,  
chi pped edges,  or  br oken ar eas on t he i nt er i or  and ext er i or  sur f aces of  t he 
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pi pe.   [ The [ _____]  mm i nch di amet er  wel l  scr een shal l  have a number  
[ _____]  s l ot ,  [ 0. 0_____]  mm i nch open sl ot . ]   [ The l engt h of  t he s l ot s 
measur ed on t he i nsi de of  t he pi pe shal l  be [ _____]  mm i nches. ]   Ther e 
shal l  be a t ot al  open ar ea of  not  l ess t han [ _____]  squar e mi l l i met er s 
i nches per  l i near  met er  f oot  of  [ _____]  mm i nch di amet er  wel l  scr een.   The 
sl ot s or  gr oups of  s l ot s shal l  be di st r i but ed i n a uni f or m pat t er n ar ound 
t he per i pher y of  t he pi pe and shal l  be or i ent ed wi t h t he l engt h of  t he 
s l ot ,  [ par al l el  t o, ]  [ nor mal  t o, ]  [ or ]  [ di agonal  wi t h]  t he axi s of  t he pi pe.

2. 1. 2   Fi ber gl ass Pi pe Scr een

Fi ber gl ass pi pe scr een and f i t t i ngs shal l  be manuf act ur ed f r om 
t her moset t i ng epoxy r esi ns and gl ass f i ber  by ei t her  a cent r i f ugal  cast i ng 
pr ocess or  by a f i l ament  wi ndi ng pr ocess.   Gl ass f i ber  used shal l  be 
cont i nuous f i l ament ,  el ect r i cal  gl ass wi t h a f i ni sh compat i bl e wi t h epoxy 
r esi ns.   Each gl ass f i ber  or  f i l ament  shal l  be t hor oughl y i mpr egnat ed wi t h 
epoxy r esi n.   The r esi ns used shal l  be di gl yci dyl  et her  of  bi sphenoa A or  
cycl oal i phat i c di epoxi des,  or  bl ends of  t he t wo.   Cur i ng agent s f or  t hese 
r esi ns shal l  be ar omat i c di ami nes,  pol ycar boxyl i c aci d anhydr i des and 
eut ect i cs t her ef r om.   Cur i ng of  t he r esi n syst em shal l  be at  a t emper at ur e 
over  150 degr ees C 300 degr ees F f or  a mi ni mum of  one hour .   Fi ber gl ass 
pi pe wal l  t hi ckness,  st r engt h and dur abi l i t y  r equi r ement s shal l  be 
equi val ent  t o [ _____] [ t he Fi ber gl ass/ Epoxy pi pe pr oduced by Fi ber gl ass 
Resour ces Cor por at i on of  Far mi ngdal e,  New Yor k or  Bur gess Wel l  Company,  
I nc. ,  Mi nden,  Nebr aska,  t el ephone ( 308)  832- 1642] .   Al l  f i ber gl ass pi pe and 
f i t t i ngs shal l  be r ound and st r ai ght ,  of  uni f or m qual i t y  and wor kmanshi p,  
and f r ee f r om al l  def ect s i ncl udi ng i ndent at i on,  del ami nat i on,  bends,  
cr acks,  bl i s t er s,  por osi t y,  dr y spot s,  r esi n segr egat i on and r esi n- st ar ved 
ar eas.   The i nsi de of  t he pi pe and f i t t i ngs shal l  be smoot h and uni f or m.   
The i mpr egnat i on of  t he gl ass f i ber  wi t h r esi n shal l  be such t hat  when t he 
pi pe i s cut  or  s l ot t ed,  no f r ayi ng or  l ooseness of  gl ass f i ber  occur s.   
[ The wel l  scr een,  pi pe,  and f i t t i ngs shal l  have a mi ni mum col l apse st r engt h 
of  [ _____] . ]   [ The scr een,  pi pe,  and f i t t i ngs shal l  have a c l ear  i nsi de 
di amet er  of  [ _____] . ]

2. 1. 2. 1   Couplings

Coupl i ngs f or  f i ber gl ass pi pe sect i ons shal l  be socket  t hr eaded or  
mechani cal  key- t ype coupl i ngs.   The coupl i ngs shal l  be manuf act ur ed of  t he 
same mat er i al s used f or  t he f i ber gl ass pi pe speci f i ed her ei n and may be 
ei t her  cast  i nt egr al l y  wi t h t he pi pe sect i ons or  as separ at e component s f or  
at t achment  t o t he pi pe i n t he manuf act ur er s pl ant .   Ever y coupl i ng at t ached 
t o t he pi pe sect i on as a separ at e component  shal l  be pr oof  t est ed i n t he 
manuf act ur er ' s pl ant  wi t h a t ensi l e l oad of  9 kN 2000 l bs.   Key- t ype 
coupl i ngs shal l  consi st  of  mal e and f emal e hal ves desi gned f or  j oi ni ng and 
l ocki ng t oget her  by means of  a key st r i p i nser t ed i n gr ooves i n t he 
coupl i ng hal ves.   The mi ni mum wal l  t hi ckness r emai ni ng at  any gr ooved 
sect i on shal l  not  be l ess t han t he mi ni mum t hi ckness speci f i ed f or  pi pe.   
Key st r i ps and l ocki ng st r i ps shal l  be of  f i ber gl ass,  pl ast i c or  ot her  
non- cor r osi ve mat er i al  capabl e of  wi t hst andi ng shear i ng and bear i ng 
st r esses equi val ent  t o t he desi gn l oad f or  t he coupl i ng.   Socket  t ype 
f i t t i ng connect i ons of  t he pi pe sect i ons shal l  be bonded wi t h epoxy 
adhesi ve.   The epoxy mat er i al s and bondi ng agent s shal l  be as r ecommended 
by t he pi pe manuf act ur er .   The det er mi nat i on of  t he 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 es 
used f or  t he maki ng and cur i ng of  t he j oi nt s shal l  be t he r esponsi bi l i t y  of  
t he Cont r act or .   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 shal l  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 shal l  be var i ed as r equi r ed t o sui t  
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changes i n c l i mat i c and ot her  condi t i ons.   The syst em f or  maki ng j oi nt s at  
t he r el i ef  wel l  s i t e shal l  pr ovi de 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 adhesi ve.   Sel f - t appi ng scr ews or  ot her  devi ces 
f or  hol di ng adhesi ve- j oi ned pi pe i n t he coupl i ngs dur i ng t he cur i ng per i od 
may be ut i l i zed.   I n no case shal l  a newl y- made j oi nt  i n t he casi ng pi pe be 
l ower ed i nt o t he r el i ef  wel l ,  or  be submer ged i n wat er  pr i or  t o compl et e 
cur i ng of  t he adhesi ve.

2. 1. 2. 2   Perforations

Al l  f i ber gl ass wel l  scr een shal l  be [ mi l l  s l ot ] [ cont i nuous wi r e wr apped r od 
base] .   Al l  r el i ef  wel l  scr een shal l  have smoot h,  shar p- edged openi ngs f r ee 
of  bur r s,  chi pped edges,  or  br oken ar eas on t he i nt er i or  and ext er i or  
sur f aces of  t he pi pe.   [ The [ _____]  mm i nch di amet er  wel l  scr een shal l  have 
a number  [ _____]  s l ot ,  [ 0. 0__]  mm i nch open sl ot . ]   [ The l engt h of  t he 
s l ot s measur ed on t he i nsi de of  t he pi pe shal l  be [ _____]  mm i nches. ]   
Ther e shal l  be a t ot al  open ar ea not  l ess t han [ _____]  squar e mi l l i met er s 
i nches per  l i near  met er  f oot  of  [ _____]  mm i nch di amet er  wel l  scr een.   The 
sl ot s or  gr oups of  s l ot s shal l  be di st r i but ed i n a uni f or m pat t er n ar ound 
t he per i pher y of  t he pi pe and shal l  be or i ent ed wi t h t he l engt h of  t he s l ot  
[ par al l el  t o, ]  [ nor mal  t o, ]  [ or ]  [ di agonal  wi t h]  t he axi s of  t he pi pe.

2. 1. 3   St eel  Pi pe Scr een

**************************************************************************
NOTE:   Met al  pi pes,  pl ugs,  scr een and j oi nt s f or  
most  i nst al l at i ons may r equi r e a coat i ng t o pr ot ect  
t he met al  f r om cor r osi ve gr ound wat er  and soi l .   The 
t ype of  coat i ng sel ect ed t o accompl i sh t hi s pur pose 
wi l l  depend upon t he cor r osi ve char act er i st i cs of  
t he gr ound wat er  and soi l .   The Cont r act i ng Of f i cer  
shoul d t her ef or e make compl et e anal ysi s of  t he 
cor r osi ve char act er i st i cs of  t he gr ound wat er  and 
add t o t hese speci f i cat i ons such r equi r ement s as ar e 
necessar y t o pr ot ect  t he pi pe.   The coat i ng shoul d 
be appl i ed af t er  per f or at i ng or  s l ot t i ng and shoul d 
compl et el y cover  al l  exposed met al .   Car e shoul d be 
t aken t o ensur e t hat  t he openi ngs ar e not  c l osed or  
r educed i n r equi r ed s i ze by t he coat i ng.

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

St eel  wel l  scr een shal l  consi st  of  per f or at ed or  s l ot t ed sect i ons of  st eel  
pi pe conf or mi ng t o t he r equi r ement s of  ASTM A53/ A53M,  Type [ _____] ,  Cl ass 
[ _____] .   [ The wel l  scr een,  pi pe,  and f i t t i ngs shal l  have a mi ni mum 
col l apse st r engt h of  [ _____] . ]   [ The scr een,  pi pe,  and f i t t i ngs shal l  have 
a c l ear  i nsi de di amet er  of  [ _____] . ]

2. 1. 3. 1   Couplings

Coupl i ngs f or  st eel  pi pe scr een shal l  be wel ded j oi nt s or  t hr eaded 
coupl i ngs.   Wel di ng shal l  be per f or med i n accor dance wi t h r equi r ement s i n 
ASME B31. 9.   Coupl i ngs shal l  meet  t he mat er i al  r equi r ement s speci f i ed f or  
st eel  pi pe scr een,  except  per f or at i ons shal l  be omi t t ed.   Al l  t hr eaded pi pe 
and f i t t i ngs shal l  be t hr eaded i n accor dance wi t h ASME B1. 20. 2MASME B1. 20. 1.   
Al l  t hr eaded pi pe sect i ons may be f i el d connect ed.   Coupl i ngs shal l  be 
gi ven t he same pr ot ect i on agai nst  cor r osi on as speci f i ed f or  t he wel l  
scr een pi pe.   Pr ot ect i ve coat i ngs damaged whi l e maki ng coupl i ngs shal l  have 
t he ar eas r ecoat ed.
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2. 1. 3. 2   Perforations

Al l  st eel  pi pe t o be used as r el i ef  wel l  scr een shal l  be pr ovi ded wi t h 
per f or at i ons whi ch shal l  consi st  of  ei t her  machi ne- cut  s l ot s;  dr i l l ed or  
punched openi ngs.   The sl ot s shal l  have a wi dt h of  [ _____]  mm i nch wi t h a 
t ol er ance of  pl us or  mi nus [ _____]  mm i nch.   The l engt h of  t he s l ot s 
measur ed on t he i nsi de of  t he pi pe shal l  be [ _____]  mm i nches wi t h a 
t ol er ance of  pl us or  mi nus [ _____]  mm i nch.   For  s l ot t ed openi ngs t her e 
shal l  be a t ot al  open ar ea not  l ess t han [ _____]  squar e mi l l i met er s i nches 
per  l i near  met er  f oot  of  [ _____]  mm i nch di amet er  r el i ef  wel l .   The sl ot s 
or  gr oups of  s l ot s shal l  be di st r i but ed i n a uni f or m pat t er n ar ound t he 
per i pher y of  t he pi pe and shal l  be or i ent ed wi t h t he l engt h of  t he s l ot  
[ par al l el  t o, ]  [ nor mal  t o, ]  [ or ]  [ di agonal  wi t h]  t he axi s of  t he pi pe.   
Dr i l l ed or  punched openi ngs shal l  be [ _____]  mm i nch i n di amet er  and shal l  
pr ovi de a t ot al  open ar ea not  l ess t han [ _____]  squar e mi l l i met er s i nches 
per  l i near  met er  f oot  of  [ _____]  mm i nch di amet er  wel l  scr een.   The pat t er n 
of  t he openi ngs shal l  be uni f or ml y spaced ar ound t he per i pher y of  t he pi pe.

2. 1. 4   St ai nl ess St eel  Wel l  Scr een

The wel l  scr een and f i t t i ngs shal l  be f abr i cat ed ent i r el y f r om st ai nl ess 
st eel  conf or mi ng t o ASTM A312/ A312M,  Type 304,  304- L,  316 or  316- L.   The 
wel l  scr een shal l  be of  st ai nl ess st eel  wi t h a  keyst one wi r e- wr apped 
cont i nuous s l ot  st r ai ner  equi val ent  t o [ _____]  [ t hat  manuf act ur ed by 
[ Howar d Smi t h Scr een Company,  Houst on,  TX,  t el ephone ( 713)  869- 5771]  
[ Johnson Scr eens,  St .  Paul ,  MN 55164,  t el ephone ( 612)  636- 3900] ] .   [ The 
wel l  scr een,  pi pe,  and f i t t i ngs shal l  have a mi ni mum col l apse st r engt h of  
[ _____] . ]   [ The scr een,  pi pe,  and f i t t i ngs shal l  have a c l ear  i nsi de 
di amet er  of  [ _____] . ]

2. 1. 4. 1   Couplings

Coupl i ngs f or  t he st ai nl ess st eel  wel l  scr een shal l  consi st  of  t he same 
mat er i al  as t he wel l  scr een and shal l  be t hr eaded,  f l anged,  and/ or  f i t t ed 
wi t h a wel di ng r i ng.   The coupl i ngs shal l  conf or m i n desi gn t o t he 
coupl i ngs r ecommended by t he manuf act ur er  of  t he wel l  scr een.

2. 1. 4. 2   Perforations

The [ _____]  mm i nch di amet er  wel l  scr een shal l  have a number  [ _____]  s l ot ,  
[ 0. 0_____]  mm i nch open sl ot .   Ther e shal l  be a t ot al  openi ng of  not  l ess 
t han [ _____]  squar e mi l l i met er s i nches per  met er  f oot  of  [ _____]  mm i nch 
di amet er  wel l  scr een.

2. 1. 5   Tai l pi pe f or  Wel l  Scr een

The t ai l pi pe f or  each wel l  scr een shal l  be made of  t he same mat er i al  and at  
l east  t he same mi ni mum t hi ckness as t he r i ser  pi pe and shal l  i ncl ude a 
bot t om pl ug.   Tai l pi pes shal l  be a mi ni mum of  [ 1]  [ _____]  m [ 3]  [ _____]  
f eet  i n l engt h and f ast ened t o t he bot t om of  t he scr een i n an appr oved 
manner.

2. 2   RI SER PI PE

The r el i ef  wel l  r i ser  pi pe mat er i al  and met hod of  manuf act ur e shal l  conf or m 
t o t he r equi r ement s speci f i ed i n par agr aph WELL SCREEN,  except  t hat  t he 
scr een per f or at i ons or  openi ng shal l  be omi t t ed.   The r el i ef  wel l  r i ser  
pi pe di amet er  and di schar ge det ai l s  shal l  be as shown.   Coupl i ngs t o t he 
wel l  scr een and bet ween r i ser  pi pe sect i ons shal l  be as speci f i ed i n 
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par agr aph COUPLI NG.

2. 3   FI LTER PACK

Submi t  pr oposed f i l t er  pack mat er i al  and i t s gr adat i on,  bef or e i t  i s  
pl aced.   Mat er i al  f or  t he f i l t er  pack ar ound t he r i ser  pi pes and scr eens 
shal l  be a [ washed gr avel ]  [ washed sand]  [ dr y pr ocessed sand]  composed of  
har d,  t ough,  and dur abl e par t i c l es f r ee f r om adher ent  coat i ng.   The f i l t er  
pack shal l  not  be cr ushed st one.   The f i l t er  pack mat er i al  shal l  cont ai n no 
det r i ment al  quant i t i es of  or gani c mat t er  nor  sof t ,  f r i abl e,  t hi n,  or  
el ongat ed par t i c l es i n accor dance wi t h t he qual i t y  r equi r ement s i n 
ASTM C33/ C33M,  Tabl e 1 and Tabl e 3,  Cl ass 5S,  and i n ASTM E11,  Tabl e 1.   
The f i l t er  pack shal l  meet  t he f ol l owi ng gr adat i on r equi r ement s:

SI EVE SI ZEU. S.  STANDARD U. S.  STANDARD PERCENT PASSI NG BY WEI GHT

[_____] [_____]

[_____] [_____]

2. 4   CHECK VALVES

**************************************************************************
NOTE:   I nser t  pr ovi s i ons descr i bi ng t he mat er i al s 
and const r uct i on of  a wel l  pi t ,  col l ect or  pi pe,  or  
di t ch or  any ot her  pr oposed out l et  f or  t he r el i ef  
wel l .   Di schar ge det ai l s  shoul d be c l ear l y shown on 
t he dr awi ngs.

The f ol l owi ng r equi r ement s ar e f or  t wo di f f er ent  
check val ves t hat  have been speci f i ed by t he 
Vi cksbur g Di st r i c t .   Det ai l s  of  t he f abr i cat ed check 
val ves ar e avai l abl e upon r equest  f r om CELMK- ED- G,  
t el ephone ( 601)  631- 5208 or  ( 601)  631- 5633 .   The 
sof t  sponge r ubber  shoul d be used on val ves whi ch 
can be r epl aced on a r egul ar  basi s and used under  
l ow head condi t i ons.   The medi um sponge r ubber  
shoul d be used wher e access t o t he check val ve i s 
limited.

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

a.   [ The check val ve shal l  be a one pi ece r ei nf or ced al l  r ubber  ( neopr ene)  
check val ve wi t h an i nt egr al  el ast omer  f l ange si mi l ar  and equal  t o t he 
Red Val ve Ser i es [ 35] [ _____] ,  Si ze [ 150] [ _____]  mm [ 6] [ _____]  i nch,  
manuf act ur ed by Red Val ve Company,  I nc. ,  700 Nor t h Bel l  Ave. ,  
Pi t t sbur gh,  PA 15106,  t el ephone ( 412)  279- 0044.   The check val ve shal l  
be desi gned t o wi t hst and a maxi mum back pr essur e of  [ 100] [ _____]  kPa 
[ 15] [ _____]  psi .   The backup r i ng f or  t he check val ve shal l  be 
st ai nl ess st eel .   St ai nl ess st eel  bol t s,  washer s,  and nut s shal l  be 
used t o f ast en t he val ves ont o t he f l anged end of  t he pi pes.   The check 
val ve shal l  be i nst al l ed wi t h t he f l ar ed end duck bi l l  i n a ver t i cal  
position.]

b.   [ Fabr i cat e check val ves of  [ br ass] [ st ai nl ess st eel ] [ al umi num]  pl at e,  
t hr eaded f ast ener s and r ods as det ai l ed on t he dr awi ngs.   Fabr i cat e 
seal i ng di sc of  [ 10] [ _____]  mm [ 3/ 8] [ _____]  i nch s i l i cone sponge r ubber  
f r ee of  por ous ar eas,  f or ei gn mat er i al s,  and v i s i bl e def ect s. ]
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c.   Si l i cone sponge r ubber  shal l  meet  t he f ol l owi ng speci f i cat i ons:

PHYSI CAL TEST TEST VALUE ASTM TEST METHOD

SOFT MEDIUM

Compression 
Deflection 
( compr essed 25 
per cent  at  r oom 
temperature)

15 t o 50 kPa2 t o 7 
psi

40 t o 100 kPa6 t o 
14 psi

ASTM D1056

Tensi l e St r engt h 345 kPa50 psi  ( mi n) 515 kPa75 psi  ( mi n) ASTM D412

El ongat i on at  br eak 75 per cent  ( mi n) 100 per cent  ( mi n) ASTM D412

Compr essi on Set  
( Compr essed 50 
per cent  f or  22 
hour s at  100 C212 F

15 per cent  ( max) 5 per cent  ( mi n) ASTM D297

Density 0. 33 g per  cubi c cm
0. 012 pci  ( mi n)

0. 47 g per  cubi c cm
0. 017 pci  ( mi n)

ASTM D297 
Hydr ost at i c       
Method

d.   Wor kmanshi p and met al wor k f abr i cat i on of  check val ves shal l  be i n 
accor dance wi t h t he det ai l s  shown.   I nst al l  check val ves accur at el y 
ver t i cal l y  and adj ust  t o t he r equi r ed el evat i on.

2. 5   CONCRETE

Concr et e shal l  conf or m t o [ t he r equi r ement s speci f i ed i n Sect i on [ 03 30 53 
MI SCELLANEOUS CAST- I N- PLACE CONCRETE]  [ _____] ]  [ ASTM C94/ C94M,  Opt i on A,  
wi t h a [ 19] [ _____]  mm [ 3/ 4] [ _____]  i nch Nomi nal  Maxi mum Si ze of  Aggr egat e,  
a maxi mum sl ump of  125 mm 5 i nches,  ai r  cont ent  of  [ 5]  [ _____]  per cent ,  and 
a compr essi ve st r engt h of  [ 17. 2] [ _____]  MPa [ 2500] [ _____]  psi ]  [ packaged 
nor mal  wei ght  concr et e conf or mi ng t o ASTM C387/ C387M].

PART 3   EXECUTI ON

3. 1   DRILLING

Wel l s may be dr i l l ed by t he r ever se r ot ar y c i r cul at i on met hod or  ot her  
met hod appr oved,  whi ch wi l l  i nsur e pr oper  pl acement  of  t he wel l  scr een,  
r i ser  pi pe,  and f i l t er  pack.   Met hods whi ch i nvol ve r adi cal  di spl acement  of  
t he f or mat i on,  or  whi ch may r educe t he y i el d of  t he wel l ,  wi l l  not  be 
per mi t t ed.   Excavat ed mat er i al  shal l  be di sposed of  as di r ect ed.

3. 1. 1   Rever se Ci r cul at i on Met hod

**************************************************************************
NOTE:   Wher e t he Cont r act i ng Of f i cer  appr oved use of  
dr i l l i ng f l ui d,  i t  wi l l  be a suspensi on of  f i ne 
gr ai ned soi l  or  commer ci al  pr oduct  of  a r ecogni zed 
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manuf act ur er ,  havi ng t he char act er i st i c  of  bei ng 
r eadi l y r emovabl e f r om t he f i l t er  pack and t he wal l s 
of  t he f oundat i on by devel opment  as speci f i ed i n 
par agr aph DEVELOPMENT.

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

I f  t he r ever se c i r cul at i on met hod i s used f or  dr i l l i ng wel l s,  r emove al l  of  
t he dr i l l i ng f l ui d f r om t he f i l t er  pack and t he nat ur al  per vi ous 
f or mat i on.   I f  i n t he opi ni on of  t he Cont r act i ng Of f i cer  t he wal l s of  t he 
hol e above t he t op of  t he f i l t er  pack r equi r e suppor t  dur i ng devel opment  
oper at i ons,  pl ace a t empor ar y casi ng s i mi l ar  t o t hat  speci f i ed i n par agr aph 
TEMPORARY CASI NG.   The di amet er  of  t he hol e shal l  be such as wi l l  per mi t  
t he pl acement  of  t he mi ni mum t hi ckness of  f i l t er  pack as speci f i ed i n 
par agr aph FI LTER PACK PLACEMENT.   The dr i l l i ng f l ui d shal l  be a suspensi on 
of  f i ne gr ai ned soi l  or  shal l  be a commer ci al  pr oduct  of  a r ecogni zed 
manuf act ur er ,  shal l  be appr oved by t he Cont r act i ng Of f i cer ,  and shal l  have 
t he char act er i st i c  of  bei ng r eadi l y r emovabl e f r om t he f i l t er  pack and t he 
wal l s of  t he f or mat i on by devel opment  as speci f i ed i n par agr aph 
DEVELOPMENT.   The use of  bent oni t e wi l l  not  be per mi t t ed.

3. 1. 2   Tempor ar y Casi ng

Tempor ar y wel l  casi ng 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 shal l  be avai l abl e at  t he const r uct i on s i t e.   
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 he bel i eves 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 wi l l  r equi r e suppor t  
onl y dur i ng devel opment  oper at i ons a t empor ar y casi ng wi l l  be r equi r ed t o 
ext end onl y t o a dept h 1 m 3 f eet  bel ow t he t op of  t he f i l t er  pack.   The 
t empor ar y casi ng,  shal l  have an i nsi de di amet er  of  not  l ess t han [ _____]  mm
i nches,  shal l  have 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 may be i n sect i ons of  any conveni ent  
l engt h.   The t empor ar y casi ng shal l  be such as t o 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.   The set t i ng of  
t empor ar y casi ng shal l  be such 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  i t  shoul d be di scar ded and a new casi ng 
shoul d be used dur i ng i nst al l at i on of  any addi t i onal  r el i ef  wel l s.

3. 2   I NSTALLATI ON OF RI SER PI PE AND SCREEN

3. 2. 1   Assembly

Al l  r i ser  pi pe and scr een shal l  be i n good condi t i on bef or e i nst al l at i on 
and al l  coupl i ngs and ot her  accessor y par t s shal l  be secur el y f ast ened i n 
pl ace.   The successi ve l engt hs of  pi pe shal l  be ar r anged t o pr ovi de 
accur at e pl acement  of  t he scr een sect i ons i n t he bor e hol e.   [ The 
r i ser - pi pe shal l  be pr ovi ded wi t h an appr oved cap and a f l anged t op 
sect i on,  t he t op of  whi ch shal l  be set  at  t he el evat i on di r ect ed or  
shown. ]   Cent r al i zer s shal l  be at t ached t o t he assembl ed r i ser  pi pe and 
scr een i n such number s and of  a t ype t hat  t hey wi l l  sat i sf act or i l y  cent er  
t he r i ser  pi pe and scr een i n t he wel l  and wi l l  hol d i t  secur el y i n posi t i on 
whi l e t he f i l t er  pack mat er i al  i s  bei ng pl aced.

3. 2. 2   Joints

Sect i ons of  r el i ef  wel l  pi pe shal l  be j oi ned t oget her  as speci f i ed i n 
par agr aph COUPLI NGS.   Joi nt s shal l  be desi gned and const r uct ed t o have t he 
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st r engt h of  t he pi pe and wher e possi bl e a st r engt h capabl e t o suppor t  t he 
wei ght  of  t he r el i ef  wel l  s t em as i t  i s  l ower ed i nt o t he hol e.   When not  
pr act i cabl e t o const r uct  j oi nt s t hat  wi l l  suppor t  t he wei ght  of  t he r el i ef  
wel l  s t em,  t he st em shal l  be suppor t ed at  t he l ower  end by any appr oved 
means t hat  wi l l  assur e t hat  t he j oi nt s do not  open whi l e bei ng l ower ed i nt o 
pl ace i n t he wel l .

3. 2. 3   Installation

The assembl ed r i ser  pi pe and scr een shal l  be pl aced i n t he bor e hol e i n 
such manner  as t o avoi d j ar r i ng i mpact s and t o i nsur e t hat  t he assembl y i s 
cent er ed and not  damaged or  di sconnect ed.   The scr een shoul d be suspended 
i n t he hol e and not  r est i ng on t he bot t om of  t he hol e.   Af t er  t he scr een 
and r i ser  pi pe have been pl aced,  a f i l t er  pack shal l  be const r uct ed ar ound 
t he scr een sect i on as speci f i ed i n par agr aph FI LTER PACK PLACEMENT and t he 
wel l  devel oped as speci f i ed i n par agr aph DEVELOPMENT.   The t op of  t he r i ser  
pi pe shal l  be hel d at  t he desi gnat ed el evat i on dur i ng pl acement  of  t he 
f i l t er  pack.

3. 2. 4   Check f or  Pl umbness and Al i gnment

**************************************************************************
NOTES:   Al i gnment  and pl umbness t est s ar e per f or med 
t o det er mi ne i f  a pump wi l l  be abl e t o be i nst al l ed 
i nt o t he wel l  at  t he end of  devel opment  so t hat  a 
pump t est  can be per f or med.   The var i at i on of  t he 
pl umbness shoul d not  var y mor e t han t wo- t hi r ds of  
t he i nsi de di amet er  of  t he wel l  i n 30 m 100 f eet .

Sel ect  appr opr i at e al t er nat e par agr aph.
**************************************************************************

[ Each wel l  shal l  be suf f i c i ent l y st r ai ght  and pl umb,  such t hat  a cyl i nder  
[ 3] [ 6] [ 10] [ 15]  m [ 10] [ 20] [ 40]  f eet  i n l engt h and wi t h an out s i de di amet er  
13 mm 1/ 2 i nch smal l er  t han t he i nsi de di amet er  of  t he wel l  may be l ower ed 
f or  t he f ul l  dept h of  t he wel l  and wi t hdr awn wi t hout  bi ndi ng agai nst  t he 
s i des of  t he wel l .   Fur ni sh t he dummy cyl i nder  and per f or m t he al i gnment  
check and pl umbness check i n t he pr esence of  t he Cont r act i ng Of f i cer .   A 
var i at i on of  [ 150] [ _____]  mm [ 6] [ _____]  i nches per  30 m 100 f eet  of  dept h 
wi l l  be per mi t t ed i n t he pl umbness of  wel l  f r om a pl umb l i ne at  t he t op of  
t he wel l ;  however ,  t hi s wi l l  not  r el i eve t he Cont r act or  of  t he 
r esponsi bi l i t y  of  mai nt ai ni ng adequat e c l ear ance f or  i nst al l at i on of  t he 
sur gi ng and pumpi ng equi pment  r equi r ed f or  t est i ng and pumpi ng t he wel l s.   
At  l east  one pl umbness check and al i gnment  check shal l  be per f or med on each 
wel l  af t er  pl acement  of  t he f i l t er  pack.   Addi t i onal  t est s may be made 
dur i ng t he per f or mance of  t he wor k at  t he opt i on of  t he Cont r act or . ]

[ The wel l  shal l  be const r uct ed and al l  casi ng set  r ound,  pl umb,  and t r ue.   
Per f or m t he f ol l owi ng t est s af t er  t he i nst al l at i on of  t he wel l  but  pr i or  t o 
backf i l l i ng,  and bef or e i t s  accept ance.   Addi t i onal  t est s may be made 
dur i ng t he per f or mance of  t he wor k at  t he opt i on of  t he Cont r act or .   Shoul d 
t he Cont r act or  f ai l  t o cor r ect ,  at  no addi t i onal  cost  t o t he Gover nment ,  
any f aul t y al i gnment  or  pl umbness di scl osed as a r esul t  of  t hese t est s,  t he 
Cont r act i ng Of f i cer  may r ef use t o accept  t he wel l .   I f  i n t he j udgement  of  
t he Cont r act i ng Of f i cer  t he Cont r act or  has exer ci sed al l  possi bl e car e i n 
const r uct i ng t he wel l  and t he def ect  i s  due t o c i r cumst ances beyond t he 
Cont r act or ' s cont r ol  or  i f  t he ut i l i t y  of  t he compl et ed wel l  i s  not  
mat er i al l y  af f ect ed or  i f  t he cost  of  necessar y r emedi al  measur es wi l l  be 
excessi ve,  t he r equi r ement s f or  pl umbness may be wai ved.   I n no event  wi l l  
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t he pr ovi s i ons wi t h r espect  t o al i gnment  be wai ved. ]

3. 2. 4. 1   Plumbness

Test  pl umbness by use of  a pl umb l i ne.   The pl ummet  shal l  be a shor t  
cyl i nder  wi t h an out s i de di amet er  appr oxi mat el y 6 mm 1/ 4 i nch smal l er  t han 
t he i nsi de of  t he wel l  and/ or  t empor ar y casi ng.   I t  shal l  be suspended f r om 
a smal l  di amet er  wi r e r ope and i t s poi nt  of  suspensi on shal l  be i n t he 
exact  cent er  of  t he pl ummet .   The pl ummet  shal l  be suf f i c i ent l y heavy t o 
st r et ch t he wi r e r ope t aut .   The wi r e r ope shal l  pass over  a gui de sheave 
whi ch shal l  be posi t i oned at  l east  3 m 10 f eet  above t he t op of  t he wel l  
and adj ust ed hor i zont al l y  so t hat  t he pl ummet  hangs i n t he cent er  of  t he 
wel l .   Di spl acement  of  t he wi r e r ope dur i ng t he pl umbness check shal l  be 
measur ed by means of  a t r anspar ent  pl ast i c sheet  on whi ch a number  of  
concent r i c c i r c l es shal l  be scr i bed or  dr awn,  and whi ch i s cent er ed on t he 
t op of  t he wel l .   The exact  cent er  of  t hese c i r c l es shal l  be mar ked,  and 
t hen a s l ot ,  s l i ght l y l ar ger  t han t he pl umb l i ne and ext endi ng f r om t hi s 
cent er  t o t he edge,  shal l  be cut  i n t he pl ast i c sheet .   As t he pl ummet  i s 
l ower ed,  any out - of - pl umb condi t i on of  t he wel l  wi l l  be i ndi cat ed by t he 
wi r e r ope t endi ng t o dr i f t  away f r om t he cent er ,  and t he pl ast i c sheet  
shal l  be r ot at ed unt i l  t he s l ot  i s  or i ent ed i n t he di r ect i on of  t hi s dr i f t ,  
whi l e at  al l  t i mes mai nt ai ni ng t he cent er  of  t he concent r i c c i r c l es 
coi nci dent  wi t h t he cent er  of  t he wel l .   Measur ement  of  t he amount  of  dr i f t  
shal l  be made al ong t he edge of  t he s l ot  f or  each i ncr ement  by whi ch t he 
pl ummet  i s l ower ed i nt o t he wel l .   Dr i f t  at  any dept h shal l  be det er mi ned 
by mul t i pl y i ng t he measur ed pl umb l i ne di spl acement  by t he t ot al  l engt h of  
t he pl umb l i ne and di v i di ng t he r esul t  by t he f i xed di st ance bet ween t he 
gui de sheave and t he t op of  t he wel l .   I f  desi r ed,  al i gnment  may be 
cal cul at ed f r om t he pl umbness dat a i n l i eu of  t he al i gnment  check descr i bed 
i n par agr aph ALI GNMENT.   Shoul d t he wel l  var y f r om t he ver t i cal  i n excess of
 [ 150] [ _____]  mm [ 6] [ _____]  i nches per  30 m 100 f eet  of  dept h,  t he 
pl umbness of  t he wel l  shal l  be cor r ect ed by t he Cont r act or  at  no addi t i onal  
cost  t o t he Gover nment .

3. 2. 4. 2   Alignment

Test  t he al i gnment  by l ower i ng i nt o t he wel l  a sect i on of  cyl i nder  
[ 3] [ 6] [ 10] [ 15]  m [ 10] [ 20] [ 40]  f eet  l ong or  a dummy of  t he same l engt h.   The 
out s i de di amet er  of  cyl i nder  shal l  be not  mor e t han 13 mm 1/ 2 i nch smal l er  
t han t he i nsi de di amet er  of  t he wel l .   Shoul d t he cyl i nder  f ai l  t o move 
f r eel y t hr oughout  t he l engt h of  t he wel l ,  t he al i gnment  of  t he wel l  shal l  
be cor r ect ed at  no addi t i onal  expense t o t he Gover nment .

3. 3   FI LTER PACK PLACEMENT

Af t er  t he wel l  scr een and r i ser  pi pe have been i nst al l ed,  t he f i l t er  pack 
mat er i al  shal l  be pl aced by t r emi e,  when usi ng a wel l  gr aded mat er i al ,  i n 
an appr oved manner  such t hat  segr egat i on wi l l  not  occur .   When usi ng a 
uni f or m gr aded f i l t er  mat er i al ,  t he mat er i al  may be pour ed ar ound t he wel l  
scr een at  a r at e t hat  wi l l  pr event  br i dgi ng of  t he mat er i al .   The mat er i al  
shoul d be pl aced ar ound al l  s i des of  t he scr een t o assur e t hat  t he scr een 
i s not  pushed agai nst  t he s i de of  t he bor e hol e causi ng t he scr een t o come 
i n cont act  wi t h f oundat i on mat er i al  or  pr event  t he pr oper  t hi ckness of  
f i l t er  f r om bei ng pl aced uni f or ml y ar ound t he scr een.   The f i l t er  pack 
shal l  have a mi ni mum t hi ckness of  [ _____]  mm i nches bet ween t he out s i de of  
t he wel l  scr een and t he nat ur al  f or mat i on.   The f i l t er  pack shal l  be pl aced 
at  a const ant  r at e f r om t he st ar t  of  pl acement  unt i l  i t  has r eached t he 
el evat i on [ shown] ,  [ di r ect ed]  [ a mi ni mum of  600 mm 2 f eet  above t he t op of  
t he wel l  scr een] .   I f  a t r emi e i s  r equi r ed,  a doubl e st r i ng of  t r emi e pi pe 
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shal l  be used.   The pi pes shal l  be pl aced on opposi t e s i des of  t he scr een 
and/ or  casi ng,  t hat  i s ,  180 degr ees apar t ,  and shal l  be gui ded i n such a 
manner  t hat  t hey wi l l  r emai n i n t hi s posi t i on t hr oughout  t he pl aci ng 
pr ocess.   The t r emi e pi pes shal l  be set  i n pl ace,  f i l l ed compl et el y wi t h 
f i l t er  pack pr i or  t o bei ng l i f t ed of f  t he bot t om of  t he hol e.   The f i l t er  
pack i n t he t r emi e pi pe shal l  be kept  a mi ni mum of  300 mm 1 f oot  above t he 
wat er  sur f ace i n t he wel l  t hr oughout  t he pl aci ng pr ocess.   I n no case shal l  
t he gr adat i on of  t he f i l t er  pack f al l  out s i de of  t he r ange speci f i ed i n 
par agr aph FI LTER PACK.

3. 4   DEVELOPMENT

**************************************************************************
NOTE:   The met hod of  sur gi ng speci f i ed may be 
modi f i ed t o speci f y a pr ocedur e consi der ed most  
sui t abl e f or  t he par t i cul ar  pr oj ect .   Vi ol ent  
sur gi ng,  as wi t h compr essed ai r ,  shoul d not  be 
permitted.

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

Fol l owi ng pl acement  of  f i l t er  pack mat er i al s,  devel op t he r el i ef  wel l  by 
j et t i ng,  sur gi ng,  i nt er mi t t ent  pumpi ng,  or  ot her  appr oved met hods as may be 
necessar y t o gi ve t he maxi mum yi el d of  wat er  per  300 mm f oot  of  dr awdown.   
At  t he t i me of  devel opment  of  any r el i ef  wel l ,  t he wel l  shal l  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.   The Cont r act or  i s  r esponsi bl e f or  mai nt ai ni ng at  t he 
r el i ef  wel l  t he needed access and wor k ar ea and cl ear ance i n t he r el i ef  
wel l  necessar y t o accompl i sh devel opment .   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.   
Devel opment  shal l  be conduct ed t o achi eve a st abl e wel l  of  maxi mum 
ef f i c i ency and shal l  be cont i nued 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.   As devel opment  pr oceeds,  
f i l t er  pack mat er i al  shal l  be added 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,  devel opment  
oper at i ons shal l  be i mmedi at el y t er mi nat ed.   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.   Al l  mat er i al s pul l ed i nt o t he wel l  by t he 
devel opment  pr ocess shal l  be r emoved pr i or  t o per f or mi ng t he pumpi ng t est .

3. 4. 1   Jetting

Per f or m 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 mm 2 f eet  apar t .   The j et t i ng t ool  shal l  be 
const r uct ed 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  
shal l  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 whi ch shal l  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 sl ot s.   The r i ngs shal l  be 
const r uct ed such t hat  t he t i ps of  t he j et s shal l  be 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.   The pump used i n conj unct i on 
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wi t h t he j et t i ng t ool  shal l  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 
met er s per  second 150 f eet  per  second. ]   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,  al l  sand and/ or  ot her  mat er i al s shal l  be 
r emoved f r om i nsi de t he scr een.   The j et t i ng pr ocess shal l  s t ar t  at  t he 
bot t om of  t he scr een and consi st  of  r ot at i ng 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 s i ng 
t he pi pe [ 150] [ _____]  mm [ 6] [ _____]  i nches.   Al l  wel l s,  mor e t han 100 mm 4 
i nches i n di amet er ,  shal l  be pumped 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 .   Such pumpi ng shal l  be at  a 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.   Wat er  used f or  devel opment  shal l  be f r ee of  sand.   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. 4. 2   I nt er mi t t ent  Pumpi ng

Per f or m by pumpi ng 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 [ _____]  m f 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 i ng 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/ s gpm wi l l  be r equi r ed.   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,  
shal l  be used 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.   The i nt ake shal l  be set  at  l east  3 m
 10 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,  al l  sand and/ or  ot her  mat er i al s shal l  be r emoved 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 
impaired.

3. 4. 3   Surging

Use a c i r cul ar  bl ock whi ch i s appr oxi mat el y 25 mm 1 i nch smal l er  i n 
di amet er  t han t he i nsi de di amet er  of  t he r el i ef  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 .   The sur gi ng shal l  be cont i nued 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.   The sur ge bl ock shal l  be 
moved 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,  al l  sand and/ or  ot her  mat er i al s shal l  be r emoved 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.

3. 5   BACKFILLING

[ Af t er  t he wel l  has been devel oped,  addi t i onal  f i l t er  pack shoul d be added 
i f  necessar y t o meet  t he r equi r ement s of  par agr aph FI LTER PACK PLACEMENT.   
Then t he annul ar  space above t he f i l t er  pack,  shal l  be backf i l l ed by f i r st  
pl aci ng a 300 mm 12 i nch mi ni mum l ayer  of  concr et e sand on t he f i l t er  pack 
and t hen f i l l i ng t he r emai nder  of  t he space up t o t he [ f i ni shed gr ound 
sur f ace]  [ wel l  pi t ]  wi t h gr out  or  concr et e.   The concr et e backf i l l  shal l  be 
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pl aced t o a dept h at  l east  equal  t o t he exi st i ng i mper vi ous bl anket ,  but  i n 
no case l ess t han [ _____]  m f eet . ]   [ For  PVC r i ser  pi pe,  af t er  t he wel l  has 
been devel oped,  addi t i onal  f i l t er  pack shoul d be added i f  necessar y f or  i t  
t o meet  t he r equi r ement s of  par agr aph FI LTER PACK PLACEMENT.   Then t he 
r emai ni ng annul ar  space above t he f i l t er  pack shal l  be backf i l l ed by f i r st  
pl aci ng a 300 mm 12 i nch mi ni mum l ayer  of  concr et e sand on t he f i l t er  pack 
and t hen f i l l i ng t he r emai nder  of  t he space up t o t he [ f i ni shed gr ound 
sur f ace]  [ wel l  pi t ]  wi t h bent oni t e. ]   The t empor ar y casi ng,  i f  used,  shal l  
be wi t hdr awn i n i ncr ement s as t he backf i l l  i s  pl aced.   Fi l l  wi t h i mper vi ous 
mat er i al ,  t o or i gi nal  gr ade,  al l  pi t s such as t hose i nci dent al  t o t he 
r ever se r ot ar y c i r cul at i on met hod of  dr i l l i ng.

3. 6   PLUGGI NG OF ABANDONED WELLS

**************************************************************************
NOTE:   Regul at or y r equi r ement s shal l  be st at ed al ong 
wi t h appl i cabl e par agr aphs t o di r ect  Cont r act or  on 
how a wel l  i s  t o be abandoned.   I f  t her e ar e no code 
r equi r ement s t he f ol l owi ng shoul d be used.

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

[ The Cont r act or  has t he opt i on of  at t empt i ng t o r emove t he wel l  scr een.   I f  
t he wel l  scr een can be r emoved,  gr out  t he bor e hol e st ar t i ng f r om t he 
bot t om of  t he hol e t o wi t hi n 1 m 3 f eet  of  gr ound sur f ace.   The gr out i ng 
shal l  s t ar t  at  t he el evat i on of  t he bot t om of  t he t ai l pi pe of  t he wel l .   I f  
t he wel l  scr een coul d not  be r emoved or  br oke of f  dur i ng t he r emoval  
at t empt ,  t he Cont r act or  i s  st i l l  r esponsi bl e f or  gr out i ng t he wel l  f r om t he 
bot t om of  t he t ai l pi pe t o wi t hi n 1 m 3 f eet  of  gr ound sur f ace.   Ei t her  of  
t he above abandonment  pr ocedur es may r equi r e t he Cont r act or  t o r edr i l l  t he 
hol e so t hat  t he bor e hol e can be gr out ed. ] [ The wel l  shal l  be gr out ed f r om 
t he bot t om of  t he t ai l pi pe t o wi t hi n 1 m 3 f eet  of  gr ound sur f ace.   Af t er  
t he gr out  has set up t he r i ser  pi pe shal l  be cut of f  1 m 3 f eet  bel ow 
gr ound.   Then t he hol e shal l  be backf i l l ed. ]   The cement  gr out  mi xt ur e 
pr opor t i on t o be used shal l  be submi t t ed f or  appr oval .

3. 7   TESTS

Submi t  sampl i ng and t est i ng r epor t s f or  each r el i ef  wel l ,  l ogs of  t he 
bor i ngs,  wel l  scr een and r i ser  pi pe,  backf i l l  mat er i al ,  and pump t est s.   
Regi st er  each wel l  wi t h t he st at e as r equi r ed by t he st at e i n whi ch t he 
wel l  i s  i nst al l ed.

3. 7. 1   Pump Test

**************************************************************************
NOTE:   A s i x- hour  cont i nuous t est  i s  or di nar i l y  
adequat e t o det er mi ne t hat  a wel l  i s  per f or mi ng 
pr oper l y.   I t  i s  r ecommended t hat  t he speci f i ed 
dr aw- down ( or  di schar ge)  dur i ng a r out i ne t est  be 
appr oxi mat el y 1. 5 t i mes t he est i mat ed head ( or  
di schar ge)  f or  whi ch t he syst em i s desi gned.   I n 
addi t i on t o t he r out i ne t est s,  t he wel l s may be 
pumped f or  l onger  per i ods and at  var i ous dr aw- downs 
or  di schar ges t o secur e,  or  t o check,  desi gn dat a.

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

Upon compl et i on but  bef or e accept ance,  each wel l  shal l  be subj ect ed t o a 
pump t est  of  whi ch a sand t est  wi l l  f or m a par t .   Pr ovi de a [ deep wel l  
t ur bi ne]  pump,  capabl e of  pr oduci ng t he speci f i ed dr awdowns over  per i ods of  
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t i me suf f i c i ent  t o sat i sf act or i l y  per f or m t he pump t est  speci f i ed her ei n.   
The i nt ake shal l  be set  3 m 10 f eet  bel ow t he maxi mum expect ed dr awdown i n 
t he wel l .   The amount  of  sand shoul d be measur ed af t er  each t est .   The pump 
shal l  be compl et e wi t h ei t her  gasol i ne,  di esel ,  or  el ect r i c  mot or  of  
adequat e s i ze.   I n case an el ect r i c  mot or  i s  used,  pr ovi de,  wi t hout  
addi t i onal  cost  t o t he Gover nment ,  t he el ect r i c  power  and t he necessar y 
wi r i ng.   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 .   Fur ni sh and i nst al l  an or i f i ce 
met er  of  appr oved desi gn or  ot her  appr oved equi pment  f or  t he pur pose of  
measur i ng t he di schar ge f r om t he wel l  dur i ng t he pumpi ng t est .   Fur ni sh,  
i nst al l ,  or  const r uct  t he necessar y pi pe di schar ge l i ne,  t r oughs,  or  
di t ches necessar y t o di spose of  t he pumpi ng t est  di schar ge a suf f i c i ent  
di st ance f r om t he wor k ar ea t o pr event  damage.   The t est s wi l l  be conduct ed 
under  t he di r ect i on of  t he Cont r act i ng Of f i cer  and may be made as soon as 
each wel l  i s  compl et ed [ and adj acent  Gover nment  i nst al l ed pi ezomet er  t ubes 
ar e oper at i onal ] .   Test  dat a wi l l  be r ecor ded by Gover nment  per sonnel .   
Test  each wel l  by pumpi ng cont i nuousl y f or  a mi ni mum of  [ 6]  [ _____]  hour s.   
Pr i or  t o st ar t i ng t he pump t est  al l  mat er i al  shal l  be r emoved f r om t he 
bot t om of  t he wel l .   The pumpi ng shal l  be at  a r at e [ of  [ _____]  L/ s gpm
] [ suf f i c i ent  t o pr oduce appr oxi mat el y [ _____]  m f eet  of  dr aw- down] .   I f  t he 
t est  i s  i nt er r upt ed,  ot her  t han by or der  of  t he Cont r act i ng Of f i cer ,  pr i or  
t o t he compl et i on of  t he speci f i ed per i od of  cont i nuous oper at i on,  t he t est  
shal l  be r e- r un.   I n addi t i on t o t he r equi r ed pumpi ng t est ,  t he Cont r act i ng 
Of f i cer  may di r ect  t he Cont r act or  t o per f or m addi t i onal  pump t est s.   Such 
addi t i onal  t est i ng shal l  conf or m i n gener al  t o t he r equi r ement s speci f i ed 
her ei n except  t hat  t he dur at i on of  t he t est s and t he appr oxi mat e dr aw- down 
wi l l  be det er mi ned by t he Cont r act i ng Of f i cer .   I n t he event  t hat  sand or  
ot her  mat er i al  col l ect s i n t he wel l  as a r esul t  of  t he pump t est ,  accur at e 
measur ement s shal l  be t aken as t o t he quant i t y of  mat er i al  i n t he wel l  and 
al l  such mat er i al  shal l  be r emoved.   Upon compl et i on of  t he pump t est ,  
r emove al l  equi pment ,  di schar ge l i nes,  el ect r i cal  l i nes,  l umber ,  and 
debr i s,  and shal l  backf i l l  any excavat ed ar eas wi t h i mper vi ous mat er i al .

3. 7. 2   Sand Test

As par t  of  each Pump Test  or  at  t he end of  each i nt er mi t t ent  pumpi ng a 
det er mi nat i on of  t he amount  of  sand ( f i l t er  pack and/ or  f oundat i on 
mat er i al )  a wel l  i s  pr oduci ng shal l  be per f or med.   Pr i or  t o st ar t i ng t he 
sand t est  al l  mat er i al  shal l  be r emoved f r om t he bot t om of  t he t ai l pi pe.   
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 [ _____]  m f eet  of  dr aw- down] .   Af t er  t he pump i s at  
t he desi r ed pumpi ng r at e t he f l ow f r om t he di schar ge shal l  be di ver t ed 
[ 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 
L 1 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  t he amount  of  sand i n t he t ai l pi pe shal l  be 
det er mi ned 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 wel l .

3. 7. 3   Fi l t er  Pack Sampl i ng and Test i ng

Ver i f y t hat  al l  mat er i al s conf or m t o t he speci f i cat i ons bef or e del i ver y t o 
t he pr oj ect .   The par t i c l e s i ze di st r i but i on of  t he f i l t er  pack shal l  be 
sampl ed and t est ed i n accor dance wi t h ASTM C136/ C136M and ASTM D75/ D75M.   
[ Pr i or  t o del i ver y t o t he pr oj ect  s i t e,  at  l east  t wo sampl es of  mat er i al  
shoul d be col l ect ed and t est ed f or  ever y 700 met r i c t ons 750 t ons ( 2000 l b)  
pr oduced under  t hi s cont r act . ]   [ Wi t hi n 48 hour s bef or e bei ng pl aced i n t he 
r el i ef  wel l  t o be back- f i l l ed,  t he f i l t er  pack shal l  be sampl ed f r om t he 
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mat er i al  st ockpi l ed at  t he pr oj ect  s i t e.   Ther e shal l  be at  l east  one 
par t i c l e s i ze di st r i but i on t est  on t he f i l t er  pack f or  [ each wel l ]  [ ever y 
[ _____]  wel l s] . ]   A pump t est  shal l  be per f or med i n accor dance wi t h 
t echni cal  pr ovi s i ons her ei n speci f i ed.

3. 7. 4   Reports

I ncl ude i n t he r epor t s f or  each r el i ef  wel l ,  l ogs of  t he bor i ng,  el evat i ons 
of  t he wel l  scr een,  t op of  r i ser  pi pe,  bot t om of  t he t ai l pi pe,  f i l t er  pack 
gr adat i on,  quant i t y of  f i l t er  pack added dur i ng devel opment ,  pump t est ,  
sand t est ,  and r epor t  of  backf i l l i ng.   The el evat i on of  changes bet ween 
mat er i al s on t hese l ogs shal l  be t o t he near est  30 mm 0. 1 f oot .   The l og of  
backf i l l  mat er i al  shal l  i ncl ude t he f i l t er  pack par t i c l e s i ze di st r i but i on 
t est  dat a,  and not es concer ni ng i nst al l at i on and devel opment  of  t he r el i ef  
wel l .   The pump t est  l og shal l  i ncl ude t he dur at i on of  t he t est  and r at e of  
f l ow i n L/ s gpm,  and t he dr aw- down r esponse dat a wi t h t i me i n t he pumped 
wel l ,  i n adj acent  wel l s,  and i n near by pi ezomet er s.   The r el i ef  wel l  l og 
and t he pump t est  l og shal l  be submi t t ed t o t he Cont r act i ng Of f i cer  as par t  
of  t he weekl y qual i t y  cont r ol  r epor t  speci f i ed i n Sect i on 01 45 00. 00 10 
QUALI TY CONTROL.   Al so submi t  a r epor t  of  t he wel l  i nst al l at i on t o t he 
appr opr i at e publ i c agency and i n t he f or m r equi r ed by st at e st at ut or y 
and/ or  r egul at or y r equi r ement s speci f i ed i n par agr aph REGULATORY 
REQUIREMENTS.

       - -  End of  Sect i on - -
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