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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  di r ect i onal  dr i l l i ng syst ems,  
equi pment ,  pi pi ng and pr ocedur es.

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

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

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

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

**************************************************************************
NOTE:   Ref er  t o UFGS Sect i on 33 05 23 TRENCHLESS 
UTI LI TY I NSTALLATI ON f or  mi cr ot unnel i ng gr avi t y 
sani t ar y sewer  and st or m sewer  mai ns 300 mm12 i nches 
and l ar ger  i n di amet er .

**************************************************************************
PART 1   GENERAL

1. 1   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.
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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.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS 
(AASHTO)

AASHTO T 180 ( 2017)  St andar d Met hod of  Test  f or  
Moi st ur e- Densi t y  Rel at i ons of  Soi l s Usi ng 
a 4. 54- kg ( 10- l b)  Rammer  and a 457- mm 
( 18- i n. )  Dr op

U. S.  NATI ONAL ARCHI VES AND RECORDS ADMI NI STRATI ON ( NARA)

29 CFR 1926. 652 Saf et y and Heal t h Regul at i ons f or  
Const r uct i on;  Subpar t  P,  Excavat i ons;  
Requi r ement s f or  Pr ot ect i ve Syst ems

1. 2   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,   
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Ai r  For ce,  and NASA pr oj ect s.

 An " 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 
SUBMI TTAL PROCEDURES:

SD- 01 Pr econst r uct i on Submi t t al s

St at ement  of  Qual i f i cat i ons and Recor ds;  G[ ,  [ ____] ]

SD- 03 Pr oduct  Dat a

Pol yet hyl ene Pi pe;  G[ ,  [ ____] ]

Dr i l l i ng Fl ui ds;  G[ ,  [ ____] ]

Addi t i ves;  G[ ,  [ ____] ]

Mi xt ur es;  G[ ,  [ ____] ]

Saf et y Dat a Sheet s

SD- 05 Desi gn Dat a

Secondar y Cont ai nment  Pl an;  G[ ,  [ ____] ]

SD- 06 Test  Repor t s

Soi l  Test  Dat a

SD- 07 Cer t i f i cat es

Dr i l l  Rod

SD- 11 Cl oseout  Submi t t al s

Recor d Dr awi ngs 

Compl et e Wor k Logs of  Gui ded Di r ect i onal  Dr i l l  Oper at i ons
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1. 3   QUALI TY CONTROL

1. 3. 1   Qualifications

Ensur e t hat  t he f i el d super vi sor  and wor ker s assi gned t o t hi s pr oj ect  ar e 
exper i enced i n wor k of  t hi s nat ur e and have successf ul l y  compl et ed s i mi l ar  
pr oj ect s of  s i mi l ar  l engt h,  pi pe t ype,  pi pe s i ze,  and soi l  t ype usi ng 
di r ect i onal  dr i l l i ng i n t he l ast  t hr ee ( 3)  year s.   As par t  of  t he bi d 
submi ssi on,  submi t  a descr i pt i on of  such pr oj ect ( s)  whi ch i ncl ude,  at  a 
mi ni mum,  a l i s t i ng of  t he l ocat i on( s) ,  dat e of  pr oj ect ( s) ,  owner ,  pi pe 
t ype,  s i ze i nst al l ed,  l engt h of  i nst al l at i on,  t ype,  and manuf act ur er  of  
equi pment  used,  and ot her  i nf or mat i on r el evant  t o t he successf ul  compl et i on 
of  t he pr oj ect .

1. 3. 2   Safety

I ncl ude i n di r ect i onal  dr i l l i ng equi pment  machi ne saf et y r equi r ement s a 
common gr oundi ng syst em t o pr event  el ect r i cal  shock i n t he event  of  
under gr ound el ect r i cal  cabl e st r i ke.   Ensur e t he gr oundi ng syst em connect s 
al l  pi eces of  i nt er connect i ng machi ner y;  t he dr i l l ,  mud mi xi ng syst em,  
dr i l l  power  uni t ,  dr i l l  r od t r ai l er ,  oper at or s boot h,  wor ker  gr oundi ng 
mat s,  and any ot her  i nt er connect ed equi pment  t o a common gr ound.   Equi p t he 
dr i l l  wi t h an " el ect r i cal  st r i ke"  audi bl e and vi sual  war ni ng syst em t hat  
not i f i es t he syst em oper at or s of  an el ect r i cal  st r i ke.

1. 4   DELI VERY,  STORAGE,  AND HANDLI NG

Pr i or  t o commencement  of  t he wor k,  submi t  t he f ol l owi ng:

a.   Pol yet hyl ene Pi pe

b.   Saf et y Dat a Sheet s

c.   St at ement  of  Qual i f i cat i ons and Recor ds

d.   Soi l  Test  Dat a

Pr ovi de wr i t t en document at i on of  conf or mance wi t h AASHTO T 180.   Submi t  a 
compl et e l i s t  of  al l  dr i l l i ng f l ui ds,  addi t i ves,  and mi xt ur es t o be used 
al ong wi t h Saf et y Dat a Sheet s.

I nspect  mat er i al s del i ver ed t o t he s i t e f or  damage.   Al l  mat er i al s f ound 
dur i ng i nspect i on or  dur i ng t he pr ogr ess of  wor k t o have cr acks,  f l aws,  
sur f ace abr asi ons,  or  ot her  def ect s wi l l  be r ej ect ed.   Remove def ect i ve 
mat er i al s f r om t he j ob s i t e.

PART 2   PRODUCTS

2. 1   EQUIPMENT

2. 1. 1   Dr i l l  Rod

Sel ect  t he appr opr i at e dr i l l  r od t o be used.   Submi t  cer t i f i ed st at ement  
t hat  t he dr i l l  r od has been i nspect ed and i s i n sat i sf act or y condi t i on f or  
i t s  i nt ended use.

2. 1. 2   Pipe

I nst al l  a 25. 4 cm 10- i nch [ ( nomi nal ) ] [ _____]  di amet er  pol yet hyl ene pi pe,  
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wi t h a di mensi ons r at i o of  [ 11 ( DR11) ] [ _____]

2. 2   MATERIALS

2. 2. 1   Dr i l l i ng Fl ui ds

Use a hi gh qual i t y  [ bent oni t e] [ _____]  dr i l l i ng f l ui d t o ensur e hol e 
st abi l i t y ,  cut t i ngs t r anspor t ,  bi t  and el ect r oni cs cool i ng,  and hol e 
l ubr i cat i on t o r educe dr ag on t he dr i l l  pi pe and t he pr oduct  pi pe.   Use 
onl y f l ui d wi t h a composi t i on whi ch compl i es wi t h al l  Feder al ,  St at e,  and 
l ocal  envi r onment al  r egul at i ons.

PART 3   EXECUTI ON

3. 1   INSTALLATION

Ensur e al l  ut i l i t i es ar e l ocat ed and cl ear l y mar ked pr i or  t o st ar t  of  
excavat i on or  dr i l l i ng.

3. 1. 1   Dr i l l  Set - Up

Desi gn and const r uct  t he dr i l l  ent r ance and exi t  pi t s.

3. 1. 1. 1   Dr i l l i ng Fl ui ds

Mi x t he [ bent oni t e] [ _____]  dr i l l i ng f l ui d wi t h pot abl e wat er  ( of  pr oper  pH)  
t o ensur e no cont ami nat i on i s i nt r oduced i nt o t he soi l  dur i ng t he dr i l l i ng,  
r eami ng,  or  pi pe i nst al l at i on pr ocess.   Make any r equi r ed pH adj ust ment s.

3. 1. 2   Dr i l l  Ent r ance and Exi t  Pi t s

Dr i l l  ent r ance and exi t  pi t s ar e r equi r ed.   Mai nt ai n at  mi ni mum si ze t o 
al l ow onl y t he mi ni mum amount  of  dr i l l i ng f l ui d st or age pr i or  t o t r ansf er  
t o mud r ecycl i ng or  pr ocessi ng syst em or  r emoval  f r om t he s i t e.

Do not  al l ow dr i l l i ng mud t o f l ow f r eel y on t he s i t e or  ar ound t he ent r ance 
or  exi t  pi t s.   Remove spi l l ed mud and r est or e gr ound t o or i gi nal  
condi t i on. [   Pr ovi de shor e pi t s i n compl i ance wi t h OSHA St andar ds,  
29 CFR 1926. 652].

[ Dr i l l i ng near  wet l ands or  wat er  cour ses r equi r es secondar y cont ai nment  t o 
pr event  dr i l l i ng f l ui ds f r om ent er i ng t he wet l ands.   Secur e wr i t t en 
appr oval  of  a secondar y cont ai nment  pl an f r om t he Cont r act i ng Of f i cer .

] 3. 1. 3   Dr i l l  Ent r ance and Exi t  Angl e

Ensur e ent r ance and exi t  angl es and el evat i on pr of i l e mai nt ai ns adequat e 
cover  t o r educe r i sk of  dr i l l i ng f l ui d br eakout s and gr ound exi t  occur s as 
speci f i ed her ei n.   Ensur e t hat  ent r ance and exi t  angl es gener at e pul l back 
f or ces t hat  do not  exceed [ 5] [ _____]  per cent  st r ai n on t he 
[ pol yet hyl ene] [ _____]  pi pe.

3. 1. 4   Pi l ot  Hol e

The t ype and si ze of  t he pi l ot  st r i ng cut t i ng head and t he di amet er  of  t he 
dr i l l  pi pe i s at  t he Cont r act or ' s  di scr et i on.

Dr i l l  t he pi l ot  hol e al ong t he pat h shown on t he pl an and pr of i l e 
dr awi ngs.   Pi l ot  hol e t ol er ances ar e as f ol l ows:

SECTI ON 33 05 23. 13  Page 6



a.   Ver t i cal  Tol er ance:   Pr ovi de mi ni mum cover  bel ow channel  bot t om as 
speci f i ed on t he pl ans.   Pi l ot  hol e may go deeper  i f  necessar y t o 
pr event  br eakout .

b.   Hor i zont al  Tol er ance:   Pl us/ mi nus -  152. 4 cm 60- i nches [ _____]  f r om t he 
cent er l i ne of  t he pr oduct  pi pe.

c.   Cur ve Radi us:   No cur ve i s accept abl e wi t h a r adi us l ess t han 304. 8 m
1,000-feet.

d.   Ent r y Poi nt  Locat i on:   Make pi l ot  hol e ent r y poi nt  wi t hi n pl us/ mi nus -  
152. 4 cm 60- i nches [ _____]  of  t he l ocat i on shown on t he dr awi ngs or  as 
di r ect ed by t he Cont r act i ng Of f i cer  i n t he f i el d.

e.   Exi t  Poi nt  Locat i on:   Make t he exi t  poi nt  l ocat i on wi t hi n pl us/ mi nus -  
152. 4 cm 60- i nches [ _____]  of  t he l ocat i on shown on t he dr awi ngs or  as 
di r ect ed by t he Cont r act i ng Of f i cer  i n t he f i el d.

f .   Mandat or y pi pel i ne cover  r equi r ement s ar e as shown on t he dr awi ngs or  
as speci f i ed.

3. 1. 5   Gui dance Syst ems

Wal kover  gui dance syst ems ar e not  accept abl e f or  t hi s pr oj ect ;  use a 
magnet i c sur vey t ool  l ocat or  i nst al l ed behi nd t he pi l ot  st r i ng cut t i ng head 
and an el ect r i c  gr i d ( t r u- t r acker )  syst em f or  t hi s  pr oj ect .

3. 1. 6   Reaming

Conduct  r eami ng oper at i ons at  t he Cont r act or ' s di scr et i on.   Det er mi ne t he 
t ype of  back r eamer  t o be ut i l i zed by t he t ype of  subsur f ace soi l  
condi t i ons t hat  ar e encount er ed dur i ng t he pi l ot  hol e dr i l l i ng oper at i on.   
The r eamer  t ype i s at  t he Cont r act or ' s di scr et i on.

3. 1. 7   Pul l  Back

Ful l y assembl e t he ent i r e pi pel i ne t o be i nst al l ed v i a di r ect i on dr i l l  
pr i or  t o commencement  of  pul l  back oper at i ons.

Suppor t  t he pi pel i ne dur i ng pul l back oper at i ons i n a manner  t o enabl e i t  t o 
move f r eel y and pr event  damage.   I nst al l  t he pi pel i ne i n one cont i nuous 
pull.

Mi ni mi ze t or s i on st r ess by usi ng a swi vel  t o connect  t he pul l  sect i on t o 
t he r eami ng assembl y.

Maxi mum al l owabl e t ensi l e f or ce i mposed on t he pul l  sect i on i s not  t o 
exceed [ 90] [ _____]  per cent  of  t he pi pe manuf act ur er ' s saf e pul l  ( or  
t ensi l e)  st r engt h.   I f  t he pul l  sect i on i s made up of  mul t i pl e pi pe s i ze or  
mat er i al s,  t he l owest  saf e pul l  s t r engt h val ue gover ns and t he maxi mum 
al l owabl e t ensi l e f or ce i s not  t o exceed [ 90] [ _____]  per cent  of  t hi s val ue.

Mi ni mi ze ext er nal  pr essur e dur i ng i nst al l at i on of  t he pul l back sect i on i n 
t he r eamed hol e.   Repl ace damaged pi pe r esul t i ng f r om ext er nal  pr essur e at  
no cost  t o t he Gover nment .   Buoyancy modi f i cat i on i s at  t he di scr et i on of  
t he Cont r act or .
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3. 1. 8   Dr i l l i ng Fl ui ds Di sposal

Col l ect  dr i l l i ng f l ui d r et ur ns i n t he ent r ance pi t ,  exi t  pi t ,  or  spoi l s 
r ecover y pi t .   I mmedi at el y c l ean up any dr i l l i ng f l ui d spi l l s  or  over f l ows 
f r om t hese pi t s.

Di spose of  f l ui ds i n a manner  t hat  i s  i n compl i ance wi t h al l  per mi t s and 
appl i cabl e Feder al ,  St at e,  and l ocal  r egul at i ons.   Di sposal  of  t he dr i l l i ng 
f l ui ds may occur  on appr oved l and owned by t he Gover nment  subj ect  t o 
wr i t t en appr oval  f r om t he Cont r act i ng Of f i cer .   Spr ead t he dr i l l i ng s l ur r y 
over  t he Gover nment - appr oved di sposal  ar ea and pl ow i nt o t he soi l .

Conduct  di sposal  i n compl i ance wi t h al l  r el at i ve envi r onment al  r egul at i ons,  
r i ght - of - way and wor k space agr eement s,  and per mi t  r equi r ement s.

3. 1. 9   Connect i on of  Pr oduct  Pi pe t o Pi pel i ne

Af t er  t he pr oduct  pi pe has been successf ul l y  i nst al l ed,  al l ow t he pr oduct  
pi pe t o r ecover  f or  24 hour s pr i or  t o connect i on of  t he pi pel i ne.   Ensur e 
t hat  a suf f i c i ent  l engt h of  t he pr oduct  pi pe has been pul l ed t hr ough t he 
hol e so t hat  t he pul l - nose i s not  pul l ed back i nt o bor e hol e due t o st r et ch 
r ecover y of  t he pr oduct  pi pe.

3. 2   FI ELD QUALI TY CONTROL

Mai nt ai n dr i l l i ng l ogs t hat  accur at el y pr ovi de dr i l l  bi t  l ocat i on ( bot h 
hor i zont al l y  and ver t i cal l y)  at  l east  ever y 5. 1 cm 2- i nches al ong t he dr i l l  
pat h.   I n addi t i on,  keep l ogs t hat  r ecor d,  as a mi ni mum t he f ol l owi ng,  
ever y 15 mi nut es t hr oughout  each dr i l l  pass,  back r eam pass,  or  pi pe 
i nst al l at i on pass:

a.   Dr i l l i ng Fl ui d Pr essur e

b.   Dr i l l i ng Fl ui d Fl ow Rat e

c.   Dr i l l  Thr ust  Pr essur e

d.   Dr i l l  Pul l back Pr essur e

e.   Dr i l l  Head Tor que

Make al l  i nst r ument at i on,  r eadi ngs,  and l ogs avai l abl e t o t he Cont r act i ng 
Of f i cer  at  al l  t i mes dur i ng oper at i on.

3. 3   CLOSEOUT ACTI VI TI ES

I mmedi at el y upon compl et i on of  wor k,  r emove al l  r ubbi sh and debr i s f r om t he 
j ob s i t e.   Remove al l  const r uct i on equi pment  and i mpl ement s of  ser v i ce 
l eavi ng t he ent i r e ar ea i nvol ved i n a neat  condi t i on accept abl e of  t he 
Cont r act i ng Of f i cer .

I mmedi at el y c l ean " bl ow hol es"  or  " br eakout s"  of  dr i l l i ng f l ui d t o t he 
sur f ace and r et ur n t he sur f ace ar ea t o i t s  or i gi nal  condi t i on.   Di spose of  
al l  dr i l l i ng f l ui ds,  soi l s ,  and separ at ed mat er i al s i n compl i ance wi t h 
Feder al ,  St at e,  and l ocal  envi r onment al  r egul at i ons.

Submi t  an el ect r oni c copy and t hr ee har d copi es of  t he r ecor d dr awi ngs t o 
t he Cont r act i ng Of f i cer  wi t hi n f i ve days af t er  compl et i ng t he pul l  back.   
I ncl ude i n t he r ecor d dr awi ngs a pl an,  pr of i l e,  and al l  i nf or mat i on 
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r ecor ded dur i ng t he pr ogr ess of  t he wor k.   Cl ear l y  t i e t he r ecor d dr awi ngs 
t o t he pr oj ect ' s  sur vey cont r ol .   Mai nt ai n and submi t  upon compl et i on 
s i gned compl et e wor k l ogs of  gui ded di r ect i onal  dr i l l  oper at i ons.

        - -  End of  Sect i on - -
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