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SECTI ON 33 01 30. 72

RELI NI NG SEWERS
05/16

**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  st or m sewer  and sani t ar y sewer  mai n 
r ehabi l i t at i on ut i l i z i ng pi pe wi t hi n a pi pe met hods,  
Fol d- and- For m Pi pel i ner  ( FFP)  and Cur ed- I n- Pl ace 
Pi pe ( CI PP) .

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) .

Pi pe r ehabi l i t at i on by FFP and CI PP ar e ef f ect i ve 
means t o r ehabi l i t at e exi st i ng st or m wat er  and 
sani t ar y sewer  mai ns t hat  ar e appr opr i at el y s i zed 
f or  t hei r  i nt ended use.   When t hi s sect i on i s 
ut i l i zed,  al so i ncl ude Sect i on 33 01 30. 16 TV 
I NSPECTI ON OF SEWER PI PELI NES.

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

PART 1   GENERAL

1. 1   BASI S OF PAYMENT

I ncl ude al l  cost s t o per f or m t he wor k i n t hi s sect i on i n t he Lump Sum bi d.

Pr ovi de uni t  pr i ce cost s of  per mi t s,  mat er i al s,  l abor ,  equi pment ,  and 
ser vi ces necessar y f or  t r af f i c  cont r ol ,  bypass pumpi ng and di ver si on of  
sewage f l ows,  c l eani ng and Pr e- t el evi s i on ( Pr e- TV)  i nspect i on of  sewer s t o 
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be l i ned,  l i ner  i nst al l at i on,  r econnect i on of  ser v i ce connect i ons,  qual i t y  
cont r ol s,  Post - TV i nspect i on.   Pr ovi de sampl es f or  per f or mance of  r equi r ed 
mat er i al  t est s,  t est i ng of  t he l i ned pi pe syst em,  and war r ant y wor k,  as 
speci f i ed her ei n.

I ncl ude t he cost  of  r emoval  of  obst r uct i ons t hat  appear ed on pr e- bi d v i deo 
document at i on and made avai l abl e pr i or  t o t he bi d openi ng i n t he bi d pr i ce.

Fi nal  payment  f or  t he pr oj ect  wi l l  be wi t hhel d pendi ng r ecei pt  and appr oval  
of  t est  r esul t s,  Post - TV i nspect i on v i deos,  War r ant y- TV i nspect i on,  and 
r epai r s f ound i n t he Post - TV and War r ant y- TV vi deo i nspect i on.   I f  
pr oper t i es t est ed do not  meet  t he mi ni mum physi cal  and t hi ckness 
r equi r ement s as r equi r ed i n t he Cont r act ,  r epai r  t he Fold-and-Form 
Pi pel i ner  ( FFP) Cur ed- I n- Pl ace Pi pe ( CI PP)  accor di ng t o manuf act ur er ' s 
r ecommendat i ons or  r emove and r epl ace t he l i ni ng mat er i al .

1. 2   REFERENCES

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

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

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

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

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

AMERI CAN SOCI ETY OF CI VI L ENGI NEERS ( ASCE)

ASCE MOP 120 ( 2009)  Tr enchl ess Renewal  of  Cul ver t s and 
St or m Sewer s

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWWA)

AWWA M45 ( 2013;  3r d Ed)  Fi ber gl ass Pi pe Desi gn

ASTM I NTERNATI ONAL ( ASTM)

ASTM D2412 ( 2011)  Det er mi nat i on of  Ext er nal  Loadi ng 
Char act er i st i cs of  Pl ast i c Pi pe by 
Par al l el - Pl at e Loadi ng

ASTM D2990 ( 2017)  St andar d Test  Met hods f or  Tensi l e,  
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Compr essi ve,  and Fl exur al  Cr eep and 
Cr eep- Rupt ur e of  Pl ast i cs

ASTM D5813 ( 2004;  R 2008)  St andar d Speci f i cat i on f or  
Cur ed- I n- Pl ace Ther moset t i ng Resi n Sewer  
Pi pi ng Syst ems

ASTM D790 ( 2017)  St andar d Test  Met hods f or  Fl exur al  
Pr oper t i es of  Unr ei nf or ced and Rei nf or ced 
Pl ast i cs and El ect r i cal  I nsul at i ng 
Materials

ASTM F1216 ( 2016)  St andar d Pr act i ce f or  
Rehabi l i t at i on of  Exi st i ng Pi pel i nes and 
Condui t s by t he I nver si on and Cur i ng of  a 
Resi n- I mpr egnat ed Tube

ASTM F1504 ( 2014)  St andar d Speci f i cat i on f or  Fol ded 
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pi pe f or  
Exi st i ng Sewer  and Condui t  Rehabi l i t at i on

ASTM F1533 ( 2001;  R 2009)  St andar d Speci f i cat i on f or  
Def or med Pol yet hyl ene ( PE)  Li ner

ASTM F1743 ( 2016)  St andar d Pr act i ce f or  
Rehabi l i t at i on of  Exi st i ng Pi pel i ne and 
Condui t s by Pul l ed- I n- Pl ace I nst al l at i on 
of  Cur ed- I n- Pl ace Ther moset t i ng Resi n Pi pe 
(CIPP)

ASTM F1867 ( 2006;  R 2012)  St andar d Pr act i ce f or  
I nst al l at i on of  Fol ded/ For med Pol y ( Vi nyl  
Chl or i de)  ( PVC)  Pi pe Type A f or  Exi st i ng 
Sewer  and Condui t  Rehabi l i t at i on

ASTM F1871 ( 2011)  St andar d Speci f i cat i on f or  
Fol ded/ For med Pol y ( Vi nyl  Chl or i de)  Pi pe 
Type A f or  Exi st i ng Sewer  and Condui t  
Rehabilitation

ASTM F2019 ( 2011)  St andar d Pr act i ce f or  
Rehabi l i t at i on of  Exi st i ng Pi pel i nes and 
Condui t s by t he Pul l ed i n Pl ace 
I nst al l at i on of  Gl ass Rei nf or ced Pl ast i c 
( GRP)  Cur ed- i n- Pl ace Ther moset t i ng Resi n 
Pi pe ( CI PP)

1. 3   DEFINITIONS

1. 3. 1   St or m Sewer s

Unl ess ot her wi se speci f i ed or  i ndi cat ed,  see ASCE MOP 120 f or  def i ni t i ons.

1. 4   SUBMITTALS

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

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

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

The " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y  mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

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

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

Gover nment  appr oval  i s  r equi r ed f or  submi t t al s wi t h a " G"  desi gnat i on;  
submi t t al s not  havi ng a " G"  desi gnat i on ar e [ f or  Cont r act or  Qual i t y  Cont r ol  
appr oval . ] [ f or  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 wi t h 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:

**************************************************************************
NOTE:   I t  i s  r ecommended t hat  Cont r act or  Qual i t y 
Cont r ol  ( CQC)  Pl an,  and SD- 03,  SD- 04,  SD- 05,  SD- 06,  
and SD- 11 i t ems be submi t t ed f or  Gover nment  appr oval .

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

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

Cont r act or  Qual i t y Cont r ol  ( CQC)  Pl an;  G[ ,  [ _____] ]

Equi pment ;  G[ ,  [ _____] ]

Sequence Of  Li ner  I nst al l at i on;  G[ ,  [ _____] ]
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Tr af f i c  Cont r ol  Pl an;  G[ ,  [ _____] ]

Bypass Pl an;  G[ ,  [ _____] ]

Odor  Cont r ol  Pl an;  G[ ,  [ _____] ]

Di sposal  of  Super heat ed Wat er ;  G[ ,  [ _____] ]

FFP Repai r  Met hod;  G[ ,  [ _____] ]

SD- 03 Pr oduct  Dat a

Hydr ophi l i c  Seal ;  G[ ,  [ _____] ]

Fabr i c Tube;  G[ ,  [ _____] ]

Manuf act ur er ' s Technol ogy Dat a;  G[ ,  [ _____] ]

Cat al yst ;  G[ ,  [ _____] ]

Raw Resi n Dat a;  G[ ,  [ _____] ]

Fl exi bl e Membr ane;  G[ ,  [ _____] ]

Lubr i cant ;  G[ ,  [ _____] ]

SD- 04 Sampl es

FFP Sampl es;  G[ ,  [ _____] ]

CI PP Li ner  Sampl es; G[ ,  [ _____] ]

SD- 05 Desi gn Dat a

Engi neer i ng Desi gn Cal cul at i ons;  G[ ,  [ _____] ]

Fl ow Capaci t y Wai ver ;  G[ ,  [ _____] ]

SD- 06 Test  Repor t s

I R Anal yses;  G[ ,  [ _____] ]

Pr e- TV Vi deos on CD or  DVD;  G[ ,  [ _____] ]

Cur i ng Logs;  G[ ,  [ _____] ]

Temper at ur e Logs;  G[ ,  [ _____] ]

FFP Li ner  Sampl e Test  Resul t s;  G[ ,  [ _____] ]

CI PP Li ner  Sampl e Test  Resul t s;  G[ ,  [ _____] ]

Post - TV Vi deo I nspect i on;  G[ ,  [ _____] ]

Pr e- TV and Post - TV CDs/ DVDs;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es
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Li ner  Manuf act ur er ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

Cont r act or ' s Qual i f i cat i ons;  G[ ,  [ _____] ]

CI PP I nst al l er ' s  Qual i f i cat i ons;  G[ ,  [ _____] ]

Super i nt endent ' s  Qual i f i cat i ons;  G[ ,  [ _____] ]

Cer t i f i cat e of  QC Labor at or y Accr edi t at i on;  G[ ,  [ _____] ]

Shi ppi ng Document s;  G[ ,  [ _____] ]

Manuf act ur i ng Cer t i f i cat i ons;  G[ ,  [ _____] ]

Resi n Dye;  G[ ,  [ _____] ]

SD- 11 Cl oseout  Submi t t al s

War r ant y- TV I nspect i on;  G[ ,  [ _____] ]

As- Bui l t  Dr awi ngs;  G[ ,  [ _____] ]

1. 5   QUALI TY CONTROL

1. 5. 1   Qual i t y Cont r ol  Pl an ( QCP)

Submi t  a det ai l ed Cont r act or  Qual i t y Cont r ol  ( CQC)  Pl an t hat  f ul l y  
r epr esent s and conf or ms t o t he r equi r ement s of  t hese speci f i cat i ons.  At  a 
mi ni mum t he CQC i s t o i ncl ude t he f ol l owi ng:

a.   Def i ned r esponsi bi l i t i es,  of  t he per sonnel ,  f or  assur i ng t hat  qual i t y  
r equi r ement s,  f or  t hi s Cont r act  ar e met .   Assi gn t hese r esponsi bi l i t i es 
t o speci f i c  per sonnel .

b.   Submi t  c l ear l y def i ned pr oposed pr ocedur es f or  qual i t y  cont r ol ,  pr oduct  
sampl i ng and t est i ng as par t  of  t he pl an.

c.   Pr oposed met hods f or  pr oduct  per f or mance cont r ol s,  i ncl udi ng met hod of  
and f r equency of  pr oduct  sampl i ng and t est i ng bot h i n r aw mat er i al  f or m 
and cur ed pr oduct  f or m.

d.   A schedul ed per f or mance and pr oduct  t est  r esul t  r evi ew wi t h t he 
Cont r act i ng Of f i cer  at  a r egul ar l y schedul ed pr ogr ess meet i ng.

e.   Pr epar e I nspect i on For ms and gui del i nes f or  qual i t y  cont r ol  i nspect i ons 
i n accor dance wi t h t he st andar ds speci f i ed i n t hi s  Cont r act  and 
submi t t ed wi t h t he QCP.

f .   Out l i ne speci f i c  r epai r  or  r epl acement  pr ocedur es f or  pot ent i al  def ect s 
t hat  occur  i n t he i nst al l ed l i ner  syst em,  f ol l owi ng r epai r  or  
r epl acement  pr ocedur es t hat  ar e compat i bl e wi t h t he syst em bei ng used.   
Submi t  Repai r  or  Repl acement  Pr ocedur es must  adher e t o t he pr oduct  
manuf act ur er ' s wr i t t en speci f i cat i ons f or  r epai r  or  r epl acement .

**************************************************************************
NOTE:   Pr oduct  and i nst al l at i on i mpr ovement s ar e 
r api dl y changi ng t he pi pe l i ni ng i ndust r y.   Up t o 
dat e t r ai ni ng i s  r ecommended f or  al l  s i zes of  
pr oj ect s.   Sel ect  t r ai ni ng opt i ons based upon t he 
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ant i c i pat ed dur at i on of  t he l i ni ng por t i on of  t he 
project.

I f  ot her  t han t wo peopl e ar e t o r ecei ve t r ai ni ng 
i nser t  t he number  of  per sonnel  i n t he br acket s.

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

g.   [ Pr ovi de t wo days of  t r ai ni ng f or  [ t wo] [ ______]  peopl e,  conduct ed by 
the FFPCIPP syst em manuf act ur er ,  f or  Gover nment  per sonnel .   Pr ovi de 
t hi s t r ai ni ng pr i or  t o l i ner  i nst al l at i on,  i ncl ude bot h t echni cal  and 
f i el d t r ai ni ng and i ncl ude key aspect s of  v i sual  i nspect i on and 
sampl i ng pr ocedur es f or  t est i ng r equi r ement s. ]   [ On smal l er  pr oj ect s,  
havi ng an est i mat ed dur at i on of  l ess t han 10 wor ki ng days of  l i ni ng 
wor k,  f ur ni sh a checkl i st  cont ai ni ng key el ement s of  t he FFPCIPP 
i nst al l at i on cr i t er i a t hat  i s  i mpor t ant  f or  t he Gover nment  per sonnel  t o 
ensur e t hat  qual i t y  cont r ol  and t est i ng r equi r ement s ar e per f or med i n 
accor dance wi t h t he Cont r act  document s. ]

1. 5. 2   Li ner  Manuf act ur er ' s I nspect i on

a.   Dur i ng t he pr ocess of  manuf act ur e and i mpr egnat i on,  pr ovi de t he 
Cont r act i ng Of f i cer  wi t h a r easonabl e oppor t uni t y t o exami ne oper at i ons 
wher e t he manuf act ur e and i mpr egnat i on ( i f  appl i cabl e)  of  t he l i ner  i s  
bei ng car r i ed out .   Pr ovi de a mi ni mum of  f our t een days wr i t t en not i ce 
t o t he Cont r act i ng Of f i cer  t o obser ve t he var i ous pr ocesses.   I f  t he 
CI PP i s manuf act ur ed wi t hout  pr ovi di ng t he r equi r ed not i ce t o t he 
Cont r act i ng Of f i cer  t he CI PP wi l l  be mar ked as r ej ect ed pr i or  t o 
i nst al l at i on and wi l l  not  be appr oved f or  i nst al l at i on.

b.   Pr ovi de f ul l  access t o wi t ness t he CI PP wet - out  pr ocess and pr ovi de 
i nf or mat i on r el at ed t o t he manuf act ur i ng as r equest ed by t he 
Cont r act i ng Of f i cer ,  wi t hout  del ay and wi t hout  c l ai ms of  
conf i dent i al i t y  or  pr oduct  pr i vacy.

1. 5. 3   Li ner  Manuf act ur er ' s Qual i f i cat i ons

Use f el t  mat er i al  manuf act ur ed by compani es speci al i z i ng i n f el t  pr oduct i on 
f or  CI PP.   The manuf act ur er  i s  t o have manuf act ur ed f el t  mat er i al  f or  CI PP 
f or  at  l east  t wo year s as document ed by r ef er ences.   Submi t  f el t  
manuf act ur er ,  r ef er ences and l ocat i on of  t he manuf act ur i ng f aci l i t y .   The 
f el t  mat er i al  manuf act ur er  and f aci l i t y  cannot  change dur i ng const r uct i on 
unl ess speci f i cal l y  appr oved by t he Cont r act i ng Of f i cer  i n wr i t i ng and i n 
advance of  i t s  use.

1. 5. 4   Cont r act or ' s Qual i f i cat i ons

The Cont r act or  i s  t o have a mi ni mum of  t hr ee year s of  cont i nuous exper i ence 
i nst al l i ng CI PP l i ner s i n pi pe of  a s i mi l ar  s i ze,  l engt h and conf i gur at i on 
as cont ai ned i n t hi s Cont r act .   A mi ni mum of  45, 720 met er s 150, 000 l i near  
f eet  of  shop wet - out  l i ner  i nst al l at i on i s r equi r ed and a mi ni mum of  s i x 
onsi t e wet - out  i nst al l at i ons ar e r equi r ed as speci f i cal l y  appl i cabl e t o 
t hi s Cont r act .

A mi ni mum of  t hr ee year s exper i ence usi ng t he pr oposed FFP r ehabi l i t at i on 
of  sewer s '  pr oduct  i s  r equi r ed as wel l  as t he i nst al l at i on of  at  l east  
15, 240 met er s 50, 000 l i near  f eet  of  t he pr oposed FFP pr oduct ( s) .   Empl oyees 
and subcont r act or s per f or mi ng wor k on t he FFP r ehabi l i t at i on ar e t o be 
cer t i f i ed by t he FFP r ehabi l i t at i on syst em suppl i er  as qual i f i ed t o per f or m 
wor k wi t h t he pr oposed pr oduct .   The f i r m per f or mi ng t he wor k i s t o be 
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l i censed by t he l i ner  pr ocess manuf act ur er .

1. 5. 5   CI PP I nst al l er ' s  Qual i f i cat i ons

The l ead per sonnel  i ncl udi ng t he super i nt endent ,  t he f or eman and t he l ead 
cr ew per sonnel  f or  t he r esi n wet - out ,  t he CI PP l i ner  i nst al l at i on,  l i ner  
cur i ng and t he r obot i c ser vi ce r econnect i ons each ar e t o have a mi ni mum of  
t hr ee year s of  t ot al  exper i ence wi t h t he CI PP t echnol ogy ut i l i zed.

1. 5. 6   Super i nt endent ' s  Qual i f i cat i ons

The super i nt endent  f or  t he Cont r act  i s  t o have super vi sed pr oj ect s i n whi ch 
at  l east  7620 met er s 25, 000 l i near  f eet  of  pi pe has been r ehabi l i t at ed 
usi ng t he pr oduct .  The super i nt endent  must  be on- s i t e dur i ng al l  phases of  
t he wor k i nvol v i ng t he i nser t i on and pr ocessi ng of  t he l i ner  pi pe.

1. 5. 7   QC Speci al i s t

The Qual i t y Cont r ol  ( QC)  Speci al i s t  i s  r esponsi bl e f or  moni t or i ng and 
document i ng act i v i t i es r el at ed t o QC of  t he l i ner  syst em f r om manuf act ur i ng 
t hr ough i nst al l at i on.   The QC Speci al i s t  i s  t o have a mi ni mum of  t hr ee 
year s of  cont i nuous exper i ence i nst al l i ng FFPCIPP l i ner s of  s i mi l ar  s i ze,  
l engt h and conf i gur at i on as cont ai ned i n t hi s cont r act .   The QC Speci al i s t  
i s  t o be cer t i f i ed by t he l i ner  syst em suppl i er  as qual i f i ed t o per f or m 
wor k wi t h t he pr oposed l i ner  syst em.

1. 5. 8   QC Labor at or y

Sel ect  a QC Labor at or y t hat  has pr ovi ded QC t est i ng f or  at  l east  t hr ee 
compl et ed pr oj ect s wi t h t he pr oposed l i ner  syst em;  and i s i ndependent  f r om,  
and not  associ at ed wi t h,  t he Cont r act or .   QC Labor at or y cer t i f i cat i on i n 
accor dance wi t h t he f ol l owi ng st andar ds i s r equi r ed:   ASTM D790, ASTM D2412, 
ASTM D2990, ASTM D5813,  and ASTM F1216.   Submi t  t he Cer t i f i cat e of  QC 
Labor at or y Accr edi t at i on.

1. 6   DELI VERY,  STORAGE,  AND HANDLI NG

I ncl ude t est  r epor t s cer t i f y i ng t hat  t he mat er i al s  conf or m t o t he 
appl i cabl e ASTM st andar ds l i s t ed her ei n wi t h mat er i al s shi pped t o t he 
pr oj ect  s i t e.   Shi p,  st or e,  and handl e mat er i al s i n a manner  consi st ent  
wi t h t he wr i t t en speci f i cat i ons of  t he l i ner  syst em manuf act ur er  t o avoi d 
damage.   Damage may i ncl ude,  but  i s  not  l i mi t ed t o,  gougi ng,  abr asi on,  
f l at t eni ng,  cut t i ng,  punct ur i ng,  or  ul t r a- v i ol et  ( UV)  degr adat i on.   Sel ect  
on s i t e st or age l ocat i ons f or  appr oval  by t he Cont r act i ng Of f i cer .   
Pr ompt l y r emove and di spose of  damaged mat er i al s.

As a mi ni mum t he FFP del i ver ed t o t he j ob s i t e i s  t o cont ai n t he 
manuf act ur er s name or  t r ademar k,  t he nomi nal  out s i de di amet er ,  t he cel l  
c l assi f i cat i on,  t he DR desi gnat i on,  and t he ASTM desi gnat i on of  t he pi pe.

1. 7   PROJECT/ SI TE CONDI TI ONS

The use of  t he pr oduct  i s  not  t o r esul t  i n t he f or mat i on or  pr oduct i on of  
any det r i ment al  compounds or  by- pr oduct s i ncl udi ng cut t i ngs and pi pe 
coupons,  at  t he wast ewat er  t r eat ment  pl ant  or  envi r onment .   Cool  
super heat ed wat er  t o bel ow 38 degr ees C 100 degr ees F bef or e di schar ge.   
Not i f y t he Cont r act i ng Of f i cer  and i dent i f y any by- pr oduct s pr oduced as a 
r esul t  of  t he i nst al l at i on oper at i ons.   Compl y wi t h l ocal  wast e di schar ge 
requirements.
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1. 8   WARRANTY

1. 8. 1   War r ant y- TV I nspect i on

**************************************************************************
NOTE:   Thi s i nspect i on i s gener al l y  per f or med at  10 
mont hs af t er  compl et i on of  a l i ni ng sect i on and 
r eveal s f l aws i n mat er i al  and wor kmanshi p not  
ot her wi se seen,  such as set t l ement ,  l eaks and 
delamination.

NOTE:   Consi der  addi ng War r ant y- TV i nspect i on t o t he 
commi ssi oni ng r equi r ement s of  t he pr oj ect .   The 
benef i t s i ncl ude a f i nal  i nt er nal  exami nat i on of  
sel ect ed por t i ons of  t he newl y i nst al l ed cul ver t s 
and st or m dr ai n pi pi ng syst em.

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

a.   Af t er  a pi pe sect i on has been l i ned and f or  a per i od of  t i me up t o one 
year  f ol l owi ng compl et i on of  t he pr oj ect ,  compl et e a War r ant y- TV 
I nspect i on as speci f i ed i n Sect i on 33 01 30. 16 TV I NSPECTI ON OF SEWER 
PI PELI NES and at  a t i me di r ect ed by t he Cont r act i ng Of f i cer .   The 
speci f i c  l ocat i ons wi l l  be sel ect ed by t he Cont r act i ng Of f i cer .

b.   Repai r  any def ect s or  abnor mal i t i es i n l i ni ng,  l at er al s or  manhol e 
connect i ons whi ch may mat er i al l y  af f ect  t he i nt egr i t y,  st r engt h,  
f unct i on or  oper at i on of  t he pi pe i n accor dance wi t h Repai r  or  
Repl acement  Pr ocedur es.

PART 2   PRODUCT

2. 1   SYSTEM DESCRI PTI ON

Rehabi l i t at e sewer  pi pel i nes by t he i nst al l at i on of  Fold-and-Form 
Pi pel i ner s ( FFP) a Cur ed- i n- Pl ace Pi pe ( CI PP) l i ner .   Pr ovi de a cont i nuous 
and t i ght - f i t t i ng l i ner  t hr oughout  t he ent i r e l engt h of  t he or i gi nal  pi pe.   
Ext end t he FFPCIPPt he f ul l  l engt h of  t he or i gi nal  pi pe,  f r om ent r y poi nt  t o 
exi t  poi nt ,  and pr ovi de a st r uct ur al l y  sound and wat er - t i ght  new pi pe 
wi t hi n a pi pe.   Cl eanup,  r est or e exi st i ng sur f ace condi t i ons and 
st r uct ur es,  and r epai r  por t i ons of  t he FFPCIPP syst em det er mi ned t o be 
def ect i ve.   Conduct  i nst al l at i on oper at i ons and schedul e c l eanup i n a 
manner  t o mi ni mi ze obst r uct i on and i nconveni ence t o t r af f i c ,  pedest r i ans,  
and t enant s.

2. 1. 1   St r uct ur al  Requi r ement s

a.   The physi cal  pr oper t i es,  wal l  t hi ckness and char act er i st i cs of  t he 
f i ni shed FFP wi l l  var y accor di ng t o t he mat er i al  i nst al l ed.   Pr ovi de a 
FFP syst em whi ch meet s or  exceeds t he mi ni mum pr oper t i es speci f i ed 
herein:

( 1)  Desi gn t he FFP i n accor dance wi t h t he appl i cabl e ASTM St andar d,  
dependi ng on t he mat er i al  bei ng i nst al l ed.   The FFP desi gn i s not  
t o assume bondi ng t o t he or i gi nal  pi pe wal l .

( 2)  The FFP desi gn engi neer  i s  t o set  t he l ong t er m ( 50 year  
ext r apol at ed)  Modul us Ret ent i on Fact or  as a per cent age of  t he 
f l exur al  modul us as det er mi ned by ASTM D790 t est  met hod.   Base t he 
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Modul us Ret ent i on Fact or  on l ong t er m t est  dat a ( ASTM D2990 or  
equal )  submi t t ed by t he manuf act ur er  of  t he pr oduct  sel ect ed t o 
subst ant i at e t he l ong t er m cr eep r et ent i on f act or .

( 3)  The i nst al l ed FFP mat er i al  i s  t o meet  or  exceed t he st r uct ur al  
pr oper t i es,  as l i s t ed bel ow.

( a)  As a mi ni mum,  base t he r equi r ed st r uct ur al  FFP wal l  t hi ckness 
on t he physi cal  pr oper t i es of  t he manuf act ur ed FFP and accor di ng 
t o t he desi gn of  t he Pr of essi onal  Engi neer  and i n accor dance wi t h 
ASTM F1504 and ASTM F1533.

Desi gn Saf et y Fact or 2.0

Modul us Ret ent i on Fact or As submi t t ed and speci f i c t o t ype of  pi pe 
material

Ovality 2% or  as measur ed by f i el d i nspect i on

Const r ai ned Soi l  Modul us Per  AASHTO LRFD Sect i on 12 and AWWA M45

Gr oundwat er  Dept h As speci f i ed or  i ndi cat ed on t he Pl ans

Soi l  Dept h ( above t he cr own) As speci f i ed or  i ndi cat ed on t he Pl ans

Li ve Load Hi ghway,  r ai l r oad or  ai r por t  as appl i cabl e

Soi l  Load ( assumed) 1922 kg/ cu.  m120 l b/ cu.  f t .  ( or  dat a f r om 
speci f i c pr oj ect  soi l  bor i ngs)

Mi ni mum ser vi ce l i f e 50 year s

MI NI MUM PHYSI CAL PROPERTI ES
Property Test  Met hod Per  Appl i cabl e ASTM

Fl exur al  Modul us of  
Elasticity

ASTM D790 HDPE -  814 MPa118, 000 psi

PVC -  1931 MPa280, 000 psi

PVC Type A -  1000 MPa145, 000 psi

Fl exur al  St r engt h ASTM D790 HDPE -  N/ A

PVC -  34. 5 MPa5, 000 psi

PVC Type A -  28. 3 MPa4, 100 psi

2. 1. 2   St r uct ur al  Requi r ement s

a.   Pr ovi de cal cul at i ons suppor t i ng t he l i ner  t hi ckness.   The dat a i s t o 
i ncl ude bot h t he cal cul at ed t hi cknesses and t he t hi cknesses pr oposed t o be 
i nst al l ed.   Desi gn t he CI PP i n accor dance wi t h t he appl i cabl e pr ovi s i ons of  
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ASTM F1216 and ASTM D2412 f or  f ul l y  det er i or at ed gr avi t y pi pe condi t i ons.

b.   The i nst al l ed,  cur ed l i ner  t hi ckness i s t he l ar gest  t hi ckness as 
det er mi ned by cal cul at i ons f or  def l ect i on,  bendi ng,  buckl i ng and mi ni mum 
st i f f ness.   The mi ni mum i nst al l ed,  cur ed l i ner  t hi ckness i s as f ol l ows,  
r egar dl ess of  what  t he cal cul at i ons i ndi cat e as t he r equi r ed mi ni mum 
thickness:

**************************************************************************
NOTE:   Thi ckness val ues ar e st at ed i n SI  or  met r i c  
uni t s s i nce t hey ar e r egar ded as t he st andar d;  
t her ef or e,  Engl i sh uni t s ar e not  pr ovi ded f or  
t hi ckness val ues bel ow.   Ref er  t o ASTM D790,  
par agr aph 1. 3.

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

150 mm6 i nch sewer :  4. 5 mm
200 mm8 i nch sewer :  6 mm up t o 5. 2 met er s 17 f eet  deep
200 mm8 i nch sewer :  7. 5 mm up t o 7. 6 met er s 25 f eet  deep 
250 mm10 i nch sewer :  6 mm up t o 3. 4 met er s 11 f eet  deep 
250 mm10 i nch sewer :  7. 5 mm up t o 5. 5 met er s 18 f eet  deep 
250 mm10 i nch sewer :  9 mm up t o 7. 6 met er s 25 f eet  deep 
300 mm12 i nch sewer :  7. 5 mm up t o 3. 7 met er s 12 f eet  deep 
300 mm12 i nch sewer :  9 mm up t o 5. 5 met er s 18 f eet  deep 
300 mm12 i nch sewer :  10. 5 mm up t o 7. 6 met er s 25 f eet  deep 
375 mm15 i nch sewer :  7. 5 mm up t o 3. 0 met er s 10 f eet  deep 
375 mm15 i nch sewer :  9 mm up t o 4. 3 met er s 14 f eet  deep 
375 mm15 i nch sewer :  10. 5 mm up t o 6. 1 met er s 20 f eet  deep

c.   The physi cal  pr oper t i es and char act er i st i cs of  t he f i ni shed l i ner  wi l l  
var y consi der abl y,  dependi ng on t he t ypes and mi xi ng pr opor t i ons of  t he 
mat er i al s used,  and t he degr ee of  cur e execut ed.   Cont r ol  t hese var i abl es 
and pr ovi de a CI PP syst em whi ch meet s or  exceeds t he mi ni mum pr oper t i es 
speci f i ed her ei n:

( 1)  Desi gn t he CI PP t o meet  or  exceed ASTM F1216 Appendi xes.   The CI PP 
desi gn i s t o assume no bondi ng t o t he or i gi nal  pi pe wal l .

( 2)  The CI PP desi gn engi neer  i s  t o set  t he l ong t er m ( 50 year  
ext r apol at ed)  Cr eep Ret ent i on Fact or  at  50 per cent  of  t he i ni t i al  
desi gn f l exur al  modul us as det er mi ned by ASTM D790 t est  met hod.   Use 
t hi s val ue unl ess l ong t er m t est  dat a ( ASTM D2990)  subst ant i at es a 
hi gher  r et ent i on f act or  i s  r equi r ed.

( 3)  At  a mi ni mum,  t he CI PP i s t o meet  or  exceed t he st r uct ur al  
pr oper t i es,  as l i s t ed bel ow:
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MI NI MUM PHYSI CAL PROPERTI ES

Property Test  Met hod Cur ed Composi t e ( ASTM F1216)

Fl exur al  Modul us of  
Elasticity

( Shor t  Ter m)  ( Fel t  Tubes)

Felt/Fiberglass, 
Fi ber gl ass meet i ng 
manufacturer's 
specifications

ASTM D790 1724 MPa250, 000 psi

Fl exur al  St r engt h

( Shor t  Ter m)  ( Fel t  Tubes)

Felt/Fiberglass, 
Fi ber gl ass meet i ng 
Manufacturer's 
specifications

ASTM D790 31. 0 MPa4, 500 psi

( 4)  As a mi ni mum,  base t he r equi r ed st r uct ur al  CI PP wal l  t hi ckness on 
t he physi cal  pr oper t i es of  t he cur ed composi t e and t he desi gn of  t he 
Cont r act or ' s Pr of essi onal  Engi neer  and i n accor dance wi t h t he Desi gn 
Equat i ons cont ai ned i n t he Appendi x of  t he ASTM st andar ds,  and t he 
f ol l owi ng desi gn par amet er s:

Desi gn Saf et y Fact or 2. 0 ( 1. 5 f or  pi pes 900 mm36 i nch or  l ar ger )

Cr eep Ret ent i on Fact or 50 per cent

Ovality 2 per cent  or  as measur ed by f i el d i nspect i on

Const r ai ned Soi l  Modul us AASHTO LRFD Sect i on 12 and AWWA M45

Gr oundwat er  Dept h As speci f i ed or  i ndi cat ed on t he pl ans,  i n 
t he speci f i cat i ons or  geot echni cal  r epor t

Soi l  Dept h ( above t he cr own) As speci f i ed or  i ndi cat ed on t he pl ans

Li ve Load Hi ghway,  r ai l r oad or  ai r por t  as appl i cabl e

Soi l  Load ( assumed) 1922 kg/ cu.  m120 l b/ cu. f t .

Mi ni mum ser vi ce l i f e 50 year s

( 5)  Pr i or  t o i nst al l at i on of  t he l i ni ng mat er i al s,  submi t  cer t i f i cat i on 
of  compl i ance wi t h t hese speci f i cat i ons or  t he r equi r ement s of  t he 
pr e- appr oved CI PP syst em.   I ncl ude cer t i f i ed mat er i al  t est  r esul t s t hat  
conf i r m mat er i al s conf or m t o t hese speci f i cat i ons.   Mat er i al s not  
compl yi ng wi t h t hese r equi r ement s wi l l  be r ej ect ed.
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2. 1. 3   Engi neer i ng Desi gn Cal cul at i ons

**************************************************************************
NOTE:   Use ASCE MOP 120 as appl i cabl e.

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

Pr ovi de engi neer i ng desi gn cal cul at i ons,  per f or med and seal ed by a 
qual i f i ed r egi st er ed Pr of essi onal  Engi neer  i n accor dance wi t h t he Appendi x 
of ASTM F1216,  f or  each l engt h of  l i ner  t o be i nst al l ed i ncl udi ng t he 
t hi ckness of  each pr oposed FFPCIPP.   I t  i s  accept abl e t o submi t  a desi gn 
f or  t he most  sever e l i ne condi t i on and appl y t hat  desi gn t o al l  of  t he l i ne 
sect i ons.   Cal cul at i ons ar e t o i ncl ude dat a t hat  conf or ms t o t he 
r equi r ement s of  t hese speci f i cat i ons.

2. 1. 4   Per f or mance Requi r ement s

a.   Pr ovi de cont i nuous and j oi nt l ess FFP f r om manhol e t o manhol e,  f r ee of  
def ect s t hat  wi l l  af f ect  t he l ong t er m l i f e and oper at i on of  t he pi pe.

( 1)  The FFP i s t o f i t  suf f i c i ent l y t i ght  wi t hi n t he exi st i ng pi pe so 
as t o not  l eak at  t he manhol es,  at  t he ser vi ce connect i ons,  or  
t hr ough t he wal l  of  t he i nst al l ed pi pe.

( 2)  Seal  t hese ar eas t o st op l eakage usi ng a mat er i al  compat i bl e wi t h 
t he FFP.   Repai r  or  r epl ace t he l i ner  i f  l eakage occur s t hr ough 
t he wal l  of  t he pi pe.   Fi nal  appr oval  of  t he l i ner  i nst al l at i on 
wi l l  be based on a l eak t i ght  pi pe.

b.   The i nst al l ed FFP i s t o have a 50 year  cor r osi on r esi st ance t o t he 
t ypi cal  chemi cal s f ound i n domest i c sewage.

c.   Pr ovi de a cont i nuous and j oi nt l ess CI PP f r om manhol e t o manhol e or  
access poi nt  t o access poi nt ,  f r ee of  def ect s t hat  wi l l  af f ect  t he l ong 
t er m l i f e and oper at i on of  t he pi pe.

d.   Fi t  t he CI PP suf f i c i ent l y t i ght  wi t hi n t he exi st i ng pi pe so as t o not  
l eak at  t he manhol es,  at  t he ser v i ce connect i ons or  t hr ough t he wal l  of  
t he i nst al l ed pi pe.   Seal  l eaks at  t he manhol es or  t he ser vi ce 
connect i ons usi ng a mat er i al  compat i bl e wi t h t he CI PP.   I f  l eakage 
occur s t hr ough t he wal l  of  t he pi pe,  r epai r  or  r epl ace t he l i ner .

e.   Desi gn t he CI PP f or  a l i f e expect ancy of  50 year s or  gr eat er  and t o 
have a 50 year  cor r osi on r esi st ance t o t he t ypi cal  chemi cal s f ound i n 
domest i c sewage.

f .   Robot i cal l y  r e- open exi st i ng and conf i r med act i ve ser vi ce connect i ons 
and any ot her  ser vi ce l at er al s t o be r ei nst at ed as di r ect ed by t he 
Cont r act i ng Of f i cer  t o t hei r  or i gi nal  shape and t o a mi ni mum of  90 
per cent  of  t hei r  or i gi nal  capaci t y.   Repai r  over - cut  ser vi ce 
connect i ons t o meet  t he r equi r ement s of  t hese speci f i cat i ons.   
Re- est abl i sh t he ser vi ce openi ngs ut i l i z i ng a r emot el y cont r ol l ed 
br ushi ng devi ce t o smoot hl y cut  and r emove j agged edges,  mat er i al  and 
shavi ngs r esul t i ng i n t he cut t i ng oper at i on.

2. 1. 5   Hydr ophi l i c  Seal s

Submi t  Hydr ophi l i c  Seal  i nf or mat i on t hat  speci f i cal l y  i ndi cat es t hat  t he 
seal  mat er i al  i s  compat i bl e wi t h t he l i ner  mat er i al  bei ng ut i l i zed and t he 
hydr ophi l i c  seal  wi l l  pr oduce a t i ght  f i t t i ng,  wat er pr oof  seal  bet ween t he 
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l i ner  and t he host  pi pe at  t he manhol e l ocat i on.

2. 2   ASSEMBLY

2. 2. 1   Tolerances

a.   Mai nt ai n t he hydr aul i c capaci t y as l ar ge as possi bl e.   At  a mi ni mum,  
t he r ehabi l i t at ed pi pe i s t o equal  t he f ul l  f l ow capaci t y of  t he 
or i gi nal  pi pe bef or e r ehabi l i t at i on.   I n t hose cases wher e f ul l  
capaci t y cannot  be achi eved af t er  l i ner  i nst al l at i on,  submi t  a r equest  
t o wai ve t hi s r equi r ement ,  t oget her  wi t h t he r easons f or  t he wai ver  
r equest .   Der i ve cal cul at ed capaci t i es usi ng a commonl y accept ed 
r oughness coef f i c i ent  f or  t he exi st i ng pi pe mat er i al  t aki ng i nt o 
consi der at i on i t s  age and condi t i on.

b.   Measur e t he i nst al l ed CI PP t hi ckness f or  each l i ne sect i on i nst al l ed.   
The i nst al l ed CI PP l i ner  t hi ckness t ol er ance i s mi nus 5 per cent  t o pl us 
10 per cent  as compar ed t o t he appr oved l i ner  desi gn.   Submi t  a mi ni mum 
of  one CI PP l i ner  sampl e f or  ever y l i ne sect i on of  i nst al l ed CI PP l i ner  
t o be used t o check t he l i ner  t hi ckness.   Repl ace sect i ons wher e t he 
l i ner  t hi ckness does not  f al l  wi t hi n t he appr oved desi gn t hi ckness.

2. 2. 2   Equipment

Pr ovi de suf f i c i ent  equi pment  t o st op or  by- pass sewer  f l ow,  c l ean and CCTV 
mai ns,  i nst al l  and cur e l i ner s,  and r e- i nst at e ser vi ce connect i ons as 
i ndi cat ed i n t he Cont r act  document s.

2. 2. 3   Manhol e Connect i ons

For m a t i ght  seal  bet ween t he r ehabi l i t at i on ( l i ni ng)  mat er i al  and t he host  
pi pe at  t he pi pe penet r at i on of  t he manhol e wal l .   Appl y t he seal  
consi st i ng of  a r esi n mi xt ur e or  hydr ophi l i c  seal  compat i bl e wi t h t he 
i nst al l ed l i ner  at  t he manhol e- wal l  i nt er f ace i n accor dance wi t h t he l i ner  
syst em manuf act ur er ' s speci f i cat i ons.   Seal  annul ar  spaces gr eat er  t han 13 
mm 1/ 2 i nch wi t h manhol e wal l  r epai r  mat er i al .   Fi ni sh of f  t he seal  wi t h 
non- shr i nk gr out  or  cement i t i ous l i ner  mat er i al  pl aced ar ound t he pi pe 
openi ng f r om t he i nsi de of  t he manhol e i n a band at  l east  100 mm 4 i nches 
wi de.   Pr ovi de an epoxy coat i ng over  t he r epai r  on t he manhol e wal l s.

Pr ovi de a cont i nuous and smoot h i nver t  t hr ough manhol es.   I f  a l i ner  i s  
i nst al l ed t hr ough a manhol e,  t he bot t om por t i on of  t he l i ner  i s  t o r emai n.   
Gr out  and shape t he bench of  t he manhol e as necessar y t o suppor t  t he 
l i ner .   I f  t he l i ner  t er mi nat es on ei t her  s i de of  t he manhol e,  bui l d up t he 
i nver t  t o r emove f l ow r est r i c t i ons and t o f or m a cont i nuous i nver t  t hr ough 
t he manhol e.

2. 2. 4   Assembl y of  Fabr i c Tube

a.   Pr ovi de a f abr i c t ube manuf act ur ed of  one or  mor e l ayer s of  absor bent  
non- woven f el t  f abr i c,  f el t  f i ber gl ass composi t e or  f i ber gl ass and meet  
t he r equi r ement s of  ASTM F1216, ASTM F1743, ASTM D5813,  and ASTM F2019 
t hat  i s  capabl e of  absor bi ng and car r y i ng r esi ns,  const r uct ed t o 
wi t hst and i nst al l at i on pr essur es and cur i ng t emper at ur es and have 
suf f i c i ent  st r engt h t o br i dge mi ssi ng pi pe segment s,  and st r et ch t o f i t  
i r r egul ar  pi pe sect i ons.   Submi t  cer t i f i ed i nf or mat i on f r om t he f el t  
manuf act ur er  of  t he nomi nal  voi d vol ume i n t he f abr i c t ube t hat  wi l l  be 
f i l l ed wi t h r esi n.
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b.   The wet - out  f abr i c t ube i s t o have a uni f or m t hi ckness and excess r esi n 
di st r i but i on t hat ,  when compr essed at  i nst al l at i on pr essur es,  wi l l  meet  
or  exceed t he desi gn t hi ckness af t er  cur e.

c.   Manuf act ur e t he f abr i c t ube t o a s i ze and l engt h t hat  when i nst al l ed 
wi l l  t i ght l y f i t  t he i nt er nal  c i r cumf er ence of  t he host  pi pe.   
Al l owance f or  c i r cumf er ent i al  st r et chi ng dur i ng i nst al l at i on.   Si ze t he 
t ube t o t he di amet er  of  t he exi st i ng pi pe and t he l engt h t o be 
r ehabi l i t at ed,  and be abl e t o st r et ch t o f i t  i r r egul ar  pi pe sect i ons 
and negot i at e bends.   Pr i or  t o or der i ng,  measur e i n t he f i el d t he 
mi ni mum t ube l engt h necessar y t o ef f ect i vel y span t he desi gnat ed r un 
bet ween manhol es t o ensur e t hat  t he t ube wi l l  have suf f i c i ent  l engt h t o 
ext end t he ent i r e l engt h of  t he r un.   Measur e t he i nsi de di amet er  of  
t he exi st i ng pi pel i nes i n t he f i el d pr i or  t o or der i ng l i ner  so t hat  t he 
l i ner  can be i nst al l ed i n a t i ght - f i t t ed condi t i on.

d.   Coat  t he out s i de or  i nsi de l ayer  of  t he f abr i c  t ube ( bef or e i nver si on 
or  pul l - i n,  as appl i cabl e)  wi t h an i mper meabl e,  f l exi bl e membr ane t hat  
cont ai ns t he r esi n and f aci l i t at es,  i f  appl i cabl e,  vacuum i mpr egnat i on 
and moni t or i ng of  t he r esi n sat ur at i on dur i ng t he r esi n i mpr egnat i on 
( wet  out )  pr ocedur e.

e.   Do not  i ncl ude mat er i al  i n t he f abr i c t ube t hat  may cause del ami nat i on 
i n t he cur ed CI PP.   Dr y or  unsat ur at ed l ayer s ar e not  accept abl e upon 
vi sual  i nspect i on as evi dent  by col or  cont r ast  bet ween t he t ube f abr i c 
and t he act i ve r esi n cont ai ni ng a col or ant .

f .   Use a l i ght  r ef l ect i ve i nt er i or  pi pe sur f ace col or  so t hat  a c l ear  
det ai l ed exami nat i on of  t he CI PP can be made wi t h c l osed ci r cui t  
t el evi s i on i nspect i on equi pment .   Pr ovi de a hue of  t he col or  dar k 
enough t o di st i ngui sh a cont r ast  bet ween t he f ul l y  r esi n sat ur at ed f el t  
f abr i c and dr y or  r esi n l ean ar eas.

g.   When seams i n t he f abr i c ar e r equi r ed,  sew t hem so t hat  t he seams ar e 
st r onger  t han unseamed f el t .

h.   Spi r al l y  f or m and sew wher e t he l engt h r equi r es j oi ni ng.

i .   Mar k t he out s i de of  t he f abr i c t ube ever y 1. 5 met er s 5 f eet  wi t h t he 
name of  t he manuf act ur er  or  CI PP syst em,  manuf act ur i ng l ot  and 
pr oduct i on f oot age.

j .   The i nst al l er  wi l l  det er mi ne t he mi ni mum l engt h of  t he f abr i c t ube t o 
ef f ect i vel y span t he di st ance f r om t he st ar t i ng manhol e t o t he 
t er mi nat i ng manhol e or  access poi nt ,  pl us t hat  amount  r equi r ed t o 
r un- i n and r un- out  f or  t he i nst al l at i on pr ocess.

**************************************************************************
NOTE:   Thi ckness val ues ar e st at ed i n SI  or  met r i c  
uni t s s i nce t hey ar e r egar ded as t he st andar d;  
t her ef or e,  Engl i sh uni t s ar e not  pr ovi ded f or  
t hi ckness val ues bel ow.   Ref er  t o ASTM D790,  
par agr aph 1. 3.

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

k.   As a mi ni mum,  pr ovi de t he f abr i c t ube wal l  t hi ckness manuf act ur ed t o 
t he near est  0. 5 mm 0. 02 i n i ncr ement ,  r ounded up f r om t he desi gn 
t hi ckness f or  t hat  sect i on of  i nst al l ed CI PP.   Wal l  t hi ckness 
t r ansi t i ons,  i n 0. 5 mm 0. 02 i n i ncr ement s or  gr eat er  as appr opr i at e,  
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may be f abr i cat ed i nt o t he f abr i c  t ube bet ween i nst al l at i on ent r ance 
and exi t  access poi nt s.   Pr ovi de a suf f i c i ent  quant i t y of  r esi n used i n 
t he i mpr egnat i on t o ent i r el y f i l l  t he f el t  voi ds f or  t he nomi nal  f el t  
thickness.

2. 2. 5   Resin

a.   Pr ovi de a cor r osi on r esi st ant  pol yest er  or  v i nyl  est er  r esi n and 
cat al yst  syst em or  epoxy and har dener  syst em t hat ,  when cur ed wi t hi n 
t he t ube composi t e,  meet s t he r equi r ement s of  ASTM F1216, ASTM F1743, 
or ASTM F2019,  t he physi cal  pr oper t i es her ei n,  and t hose,  i ndi cat ed i n 
t he desi gn of  t he CI PP f or  t hi s pr oj ect .   The r esi n i s t o pr oduce CI PP 
whi ch wi l l  compl y wi t h or  exceed t he st r uct ur al  and chemi cal  r esi st ance 
r equi r ement s of  t hi s speci f i cat i on.

b.   Submi t  t he r esi n t o t ube r at i o,  by vol ume,  as det er mi ned by t he Desi gn 
Calculations.

c.   Pr ovi de t he  pol yest er  or  v i nyl  est er  r esi n t hat  i s  PREMI UM,  
NON- RECYCLED r esi n onl y.   Do not  use Pol yet hyl ene Ter epht hal at e ( PET)  
r esi ns,  or  t hose cont ai ni ng f i l l er s,  addi t i ves or  enhancement  agent s.    
Ol d r esi n or  r ewor ked r esi n i s not  per mi t t ed.

d.   Do not  use Qui ck- cur e or  accel er at ed r esi n syst ems t hat  cur e i n hal f  
t he speci f i ed t i me or  subst ant i al l y  qui cker  t han t he mi ni mum t hr ee 
hours.

e.   Do not  change r esi ns,  cat al yst s,  r esi n/ cat al yst s,  or  mi x i ng r at i os 
dur i ng t hi s Cont r act  unl ess speci f i cal l y  appr oved by t he Cont r act i ng 
Of f i cer  i n wr i t i ng i n advance.

f .   Shi p t he r esi n di r ect l y f r om t he r esi n manuf act ur er ' s f aci l i t y  t o t he 
CI PP wet - out  f ac i l i t y .   Submi t  copi es of  t he shi ppi ng document s f r om 
t he r esi n manuf act ur er  t o t he Cont r act i ng Of f i cer  showi ng dat es of  
shi pment ,  t he or i gi nat i ng l ocat i on and t he r ecei v i ng l ocat i on.

g.   Use t he r esi n t o manuf act ur e t he CI PP as shi pped.   Do not  add f i l l er s 
or  addi t i ves at  t he wet - out  f aci l i t y  except  f or  t he r equi r ed cat al yst .

h.   Appl y t he r esi n t o t he f el t  t ubi ng ( wet - out )  under  f act or y condi t i ons.   
Pr ot ect  t he mat er i al s agai nst  ul t r avi ol et  ( UV)  l i ght ,  excessi ve heat  
and cont ami nat i on at  al l  t i mes.

2. 2. 6   Materials

2. 2. 6. 1   Manuf act ur er ' s Technol ogy Dat a

a.   Submi t  manuf act ur er ' s t echnol ogy dat a f or  FFPCIPP pr oduct s and 
associ at ed t echnol ogi es.

( 1)  I ncl ude i nf r ar ed spect r um ( I R)  anal ysi s f or  pr oposed r esi n and 
conf i r mat i on t hat  t he r esi ns meet  ASTM D5813.   The I R anal yses 
wi l l  be used t o ver i f y t hat  t he r esi n and t he r esi n cat al yst  
composi t i on and mi xt ur e bei ng used i s t he appr oved r esi n and r esi n 
cat al yst  syst em.

( 2)  Submi t  r esul t s of  I R anal yses of  t he pr oposed r esi n and r esi n 
cat al yst  mi xt ur e,  per f or med and cer t i f i ed by t he r esi n 
manuf act ur er ,  pr i or  t o manuf act ur i ng CI PP.
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( 3)  The r esul t s of  t hese anal yses ( t he r esi n' s chemi cal  f i nger pr i nt )  
wi l l  be used as t he st andar d f or  ver i f y i ng t he r esi n and r esi n 
cat al yst  mi xt ur e bei ng used t hr oughout  const r uct i on.

2. 2. 7   Manuf act ur i ng Cer t i f i cat i ons

a.   Submi t  manuf act ur i ng cer t i f i cat i ons t hat  t he CI PP was manuf act ur ed i n 
accor dance wi t h t hese speci f i cat i ons and ASTM D5813 wi t h each 
shi pment .   The cer t i f i cat i ons ar e t o i ncl ude:

( 1)  A s i gned st at ement  by t he wet - out  manager / super vi sor  t hat  no 
f i l l er s wer e added t o t he r esi n syst em dur i ng manuf act ur e of  t he 
CIPP.

( 2)  Wet - out  f or ms document i ng t he wet - out  f or  each sect i on of  CI PP 
manuf act ur ed wi t hout  del ay or  c l ai m t o any conf i dent i al i t y .

( a)  The wet - out  f or ms ar e t o document  t he dat e and t i me of  
wet - out ,  t he wet - out  super vi sor ,  t he wet - out  f aci l i t y  addr ess,  t he 
l ocat i on wher e t he CI PP wi l l  be i nst al l ed ( by wor k or der  and 
manhol e number s) ,  t he CI PP di amet er ,  t he l engt h of  wet - t ube and 
dr y- t ube,  t he t hi ckness of  t he CI PP,  t he r ol l er  gap set t i ng f or  
est abl i shi ng t he l i ner  t hi ckness,  t he f el t  manuf act ur er ,  t he r esi n 
used ( by pr oduct  name and bat ch or  shi pment  number )  and quant i t y,  
t he cat al yst ( s)  used ( by pr oduct  name)  and quant i t y,  qual i t y  
cont r ol  sampl es t aken,  and ot her  i nf or mat i on per t i nent  t o t he 
wet - out  pr ocess.

2. 2. 8   Catalyst

Cat al yst  pr oduct  dat a and quant i t y.   I ncl ude a Cer t i f i cat e of  Aut hent i c i t y 
f r om t he r esi n manuf act ur er  f or  each shi pment  t o t he wet - out  f aci l i t y  as 
par t  of  t he Cat al yst  pr oduct  dat a submi t t al .   I ncl ude t he dat e of  
manuf act ur e and t he Heat  Di st or t i on Temper at ur e.

2. 2. 9   Raw Resi n Dat a

Submi t  Raw Resi n Dat a,  i ncl udi ng t he manuf act ur er  and descr i pt i on of  
pr oduct  component s.

2. 2. 10   Fl exi bl e Membr ane

Submi t  pr oduct  dat a f or  t he Fl exi bl e Membr ane ( coat i ng)  mat er i al  i ncl udi ng 
t he manuf act ur er ' s r ecommended r epai r  ( pat chi ng)  pr ocedur e.

2. 2. 11   Lubricant

Submi t  det ai l ed descr i pt i on of  t he l ubr i cant  pr oposed f or  t he i nser t i on or  
i nver si on pr ocess.   Ensur e t hat  t he l ubr i cant  i s  compat i bl e wi t h t he 
wast ewat er  t r eat ment  pl ant  oper at i ons and pr e- t r eat ment  pr ogr am.

2. 2. 12   Resi n Dye

Submi t  cer t i f i cat i on t hat  t he Resi n Dye quant i t y and t ype i s compat i bl e 
wi t h t he component s of  t he l i ni ng syst em.
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PART 3   EXECUTI ON

3. 1   PREPARATION

3. 1. 1   Set - Up and Sequence

Submi t  a Sequence of  Li ner  I nst al l at i on pl an.   I nc l ude pr oposed set - up 
l ocat i ons i n t he pl an t hat  ar e coor di nat ed wi t h t he Tr af f i c  Cont r ol  Pl an.

3. 1. 2   Tr af f i c  Cont r ol

a.   Ut i l i ze manhol es i n t he pr oj ect  ar ea as i nst al l at i on access poi nt s,  at  
t he di r ect i on of  t he Cont r act i ng Of f i cer .

b.   When a st r eet  must  be c l osed t o t r af f i c  because of  t he l ocat i on of  t he 
sewer  access poi nt ,  submi t  a det ai l ed Tr af f i c  Cont r ol  Pl an t o t he 
Cont r act i ng Of f i cer  at  l east  10 days i n advance.   Meet  t he r equi r ement s 
of  t he l ocal  agency havi ng j ur i sdi ct i on over  t r af f i c  cont r ol .

c.   Pr ovi de l abor ,  s i gns,  bar r i cades,  cones,  ar r ow boar ds,  f l agger s and any 
addi t i onal  equi pment  necessar y t o compl et e t he wor k.

3. 2   CLEANI NG OF PI PE LI NES

Cl ean mai ns and ser vi ces as i ndi cat ed i n SECTI ON 33 01 30. 16 TV I NSPECTI ON 
OF SEWER PI PELI NES. .

Remove i nt er nal  debr i s f r om t he exi st i ng pi pe l i ne t hat  wi l l  i nt er f er e wi t h 
t he i nst al l at i on of  t he l i ner  as r equi r ed i n t hese speci f i cat i ons.

Legal l y di spose of  sol i d debr i s and deposi t s r emoved f r om t he syst em.   
Movi ng sol i d mat er i al  f r om manhol e sect i on t o manhol e sect i on i s not  
permitted.

As appl i cabl e,  ei t her  pl ug t he pi pe t o be c l eaned,  or  i nst al l  a f l ow bypass 
pumpi ng syst em t o f aci l i t at e t he pr oper  c l eani ng t he pi pe l i nes.   
I mmedi at el y c l ean up r aw sewage spi l l s  caused by t he Cont r act or ' s 
oper at i ons and di s i nf ect  t he spi l l  ar ea usi ng met hods and mat er i al s  
appr oved by t he Cont r act i ng Of f i cer .   I n t he event  of  a spi l l ,  not i f y  t he 
Cont r act i ng Of f i cer  i mmedi at el y and t ake appr opr i at e act i ons t o st op and 
cont ai n t he spi l l .

Exer ci se car e and caut i on i n t he use of  c l eani ng equi pment  i n or der  t o 
avoi d damage t o t he exi st i ng pi pe.

Pr ovi de backf l ow pr event i on on f i r e hydr ant s used t o obt ai n wat er  as 
r equi r ed i n Di v i s i on 01 sect i ons f or  t empor ar y ut i l i t i es.

3. 3   BYPASSI NG EXI STI NG SEWAGE FLOWS

Pr ovi de f or  t he f l ow of  exi st i ng mai nl i ne and ser v i ce connect i on ef f l uent  
ar ound t he sect i on or  sect i ons of  pi pe desi gnat ed f or  l i ner  i nst al l at i on.

Pl ug ser vi ce connect i ons onl y af t er  pr oper  not i f i cat i on t o t he Cont r act i ng 
Of f i cer .   Ser vi ce connect i ons ar e not  t o r emai n pl ugged over ni ght .

Begi n wor k af t er  pl ugs or  a sewage bypass syst em and pumpi ng f aci l i t i es 
have been i nst al l ed and t est ed under  f ul l  oper at i ng condi t i ons,  i nc l udi ng 
t he bypass of  mai nl i ne and si de sewer  f l ows.
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Once t he l i ni ng pr ocess has begun,  mai nt ai n exi st i ng sewage f l ows unt i l  t he 
r esi n/ f el t  t ube composi t e i s f ul l y  cur ed,  cool ed down,  f ul l y  t el evi sed and 
t he CI PP ends f i ni shed.

Coor di nat e sewer  bypass and f l ow i nt er r upt i ons wi t h t he Cont r act i ng Of f i cer  
at  l east  14 days i n advance.

Pr ovi de pump( s)  and bypass l i ne( s)  of  adequat e capaci t y and si ze t o handl e 
peak f l ows.

Submi t  a det ai l  of  t he sewer  Bypass pl an and desi gn t o t he Cont r act i ng 
Of f i cer  bef or e pr oceedi ng wi t h l i ner  i nst al l at i on.

3. 4   ODOR CONTROL PLAN

Submi t  an odor  cont r ol  pl an t hat  wi l l  ensur e t hat  pr oj ect  speci f i c  odor s 
wi l l  be mi ni mi zed at  t he pr oj ect  s i t e and sur r oundi ng ar ea.

3. 5   PRE- TV I NSPECTI ON

Per f or m post - c l eani ng Pr e- TV vi deo i nspect i ons of  t he pi pel i nes.

PACP cer t i f i ed per sonnel  ar e t o per f or m t he TV i nspect i on.

Submi t  t he Pr e- TV vi deos on CD or  DVD and cor r espondi ng wr i t t en l ogs pr i or  
t o i nst al l at i on of  t he l i ner  and f or  l at er  r ef er ence by t he Cont r act i ng 
Officer.

3. 6   LI NE OBSTRUCTI ONS

**************************************************************************
NOTE:   The vast  maj or i t y of  poi nt  r epai r s ar e made 
by t he open cut  met hod.   No di g sect i onal  poi nt  
r epai r s ar e t ypi cal l y  sui t ed f or  hi gh vol ume t r af f i c  
ar eas and deeper  mai ns.

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

Remove obst r uct i ons,  cor r ect  mi sal i gnment s,  r epai r  br oken or  col l apsed 
sect i ons and sags t hat  wi l l  pr ohi bi t  t he i nst al l at i on or  wi l l  i nt er f er e 
wi t h t he l ong- t er m per f or mance of  t he l i ni ng mat er i al s by per f or mi ng a 
poi nt  r epai r .   Poi nt  r epai r s may be by [ open cut  r epai r  met hods]  [ or ]  [ by 
sect i onal  poi nt  r epai r  met hods i n accor dance wi t h ASTM F1216].

3. 7   LATERAL LOCATI ONS

Conf i r m t he l ocat i ons of  br anch ser vi ce connect i ons pr i or  t o i nst al l i ng and 
cur i ng t he l i ner  mat er i al .  I n t he event  t he st at us of  a ser vi ce connect i on 
cannot  be adequat el y def i ned,  t he Cont r act i ng Of f i cer  wi l l  make t he f i nal  
deci s i on,  pr i or  t o i nst al l at i on and cur i ng of  t he l i ner ,  as t o t he st at us.

Unl ess di r ect ed ot her wi se,  onl y r e- open ser vi ce connect i ons deemed act i ve.

3. 8   I NSTALLATI ON OF CI PP LI NER

Pr i or  t o t he i nst al l at i on of  t he l i ner ,  pl ace t emper at ur e sensor s i n t he 
host  pi pe i n or der  t o moni t or  t he t emper at ur e of  t he l i ner  wal l  and t o 
ver i f y cor r ect  cur i ng.   Pl ace t emper at ur e sensor s bet ween t he host  pi pe and 
t he l i ner  i n t he bot t om of  t he host  pi pe ( i nver t )  t hr oughout  i t s  l engt h and 
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moni t or  t he t emper at ur e on t he out s i de of  t he l i ner  dur i ng t he cur i ng 
process.

Pl ace t he t emper at ur e sensor s at  i nt er val s as i ndi cat ed i n t he sensor  
manuf act ur er ' s wr i t t en speci f i cat i ons.   Pl ace addi t i onal  sensor s wher e 
s i gni f i cant  heat  s i nks ar e l i kel y or  ant i c i pat ed.

Moni t or  t he sensor s by a comput er  usi ng a t amper  pr oof  dat a base t hat  i s  
capabl e of  r ecor di ng t emper at ur es at  t he i nt er f ace of  t he l i ner  and t he 
host  pi pe.

I nst al l  t he l i ner  i n accor dance wi t h ASTM F1216 and ASTM F1743 wi t h t he 
f ol l owi ng modi f i cat i on:   Posi t i on t he wet - out  t ube i n t he pi pel i ne usi ng 
t he met hod i ndi cat ed i n t he manuf act ur er ' s i nst r uct i ons.   Do not  damage t he 
t ube as a r esul t  of  i nst al l at i on.   Pul l - i n or  i nver t  t hr ough an exi st i ng 
manhol e or  access poi nt  and f ul l y  ext end t o t he next  manhol e or  t er mi nat i on 
point.

I nst al l  and cur e t he CI PP Li ner  i n t he host  pi pe as i ndi cat ed i n t he 
manuf act ur er ' s speci f i cat i ons and as descr i bed i n t he appr oved submi t t al s.

Accompl i sh cur i ng by ut i l i z i ng t he medi um i n accor dance wi t h t he cur e 
schedul e.   Cont i nuousl y moni t or  t he cur i ng sour ce,  or  i nput  and out put  
t emper at ur es and l og t he t emper at ur es dur i ng t he cur e cycl es.   Use t he 
manuf act ur er ' s r ecommended cur e met hod and schedul e f or  each l i ne segment  
i nst al l ed.   Take t he l i ner  wal l  t hi ckness and t he exi st i ng gr ound 
condi t i ons wi t h r egar d t o t emper at ur e,  moi st ur e l evel ,  and t her mal  
conduct i v i t y of  soi l  i nt o account  dur i ng t he cur i ng pr ocess.

For  heat  cur ed l i ner s,  i f  one or  mor e t emper at ur e sensor ( s)  do not  r each 
t he t emper at ur e as speci f i ed by t he manuf act ur er  t o achi eve pr oper  cur i ng 
or  cool i ng,  t he i nst al l er  i s  t o make necessar y adj ust ment s t o compl y wi t h 
t he manuf act ur er ' s speci f i cat i ons.

Compi l e and submi t  Cur i ng Logs f r om t he syst em comput er  t hat  speci f i cal l y  
i dent i f i es each i nst al l ed sensor  st at i on i n t he l engt h of  pi pe,  i ndi cat es 
t he maxi mum t emper at ur e achi eved and t he sust ai ned t emper at ur e t i me.   Each 
sensor  i s  t o r ecor d bot h t he maxi mum t emper at ur e and t he mi ni mum cool  down 
t emper at ur e and compl y wi t h t he manuf act ur er ' s wr i t t en pr oduct  dat a.

For  UV Cur ed Li ner s,  r ecor d al l  l i ght  t r ai n sensor  r eadi ngs al ong t he 
ent i r e l engt h of  t he i nst al l ed l i ner  i nt o a t amper  pr oof  comput er .   Fol l ow 
t he cur e pr ocedur e i n accor dance wi t h t he manuf act ur er ' s wr i t t en pr oduct  
data.

3. 9   I NSTALLATI ON OF FFP LI NER

I nst al l  and pr ocess t he FFP i n t he host  pi pe accor di ng t o t hese 
specifications, ASTM F1867 and t he manuf act ur er ' s speci f i cat i ons.

Pr i or  t o i nst al l at i on of  t he FFP l i ner ,  pl ace t emper at ur e sensor s i n t he 
host  pi pe t o moni t or  t he t emper at ur es dur i ng t he pr ocessi ng of  t he FFP.   
Moni t or  and l og t emper at ur es dur i ng pr ocessi ng and cool  down.   Submi t  
t emper at ur e l ogs.

Posi t i on t he FFP i n t he pi pel i ne usi ng t he met hod speci f i ed by t he 
manuf act ur er .   Pul l - i n t he FFP t hr ough an exi st i ng manhol e or  access poi nt  
and f ul l y  ext end t he FFP l i ner  t o t he next  desi gnat ed manhol e or  
t er mi nat i on poi nt .
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Compl et e t he pr ocessi ng of  t he FFP by ut i l i z i ng t he appr opr i at e medi um i n 
accor dance wi t h t he manuf act ur er ' s i nst r uct i ons.    Use ASTM F1867 and t he 
manuf act ur er ' s r ecommended pr ocessi ng pr ocedur e f or  each l i ne segment  
i nst al l ed.   Consi der  t he FFP wal l  t hi ckness and t he exi st i ng gr ound 
condi t i ons wi t h r egar d t o t emper at ur e,  moi st ur e l evel ,  and t her mal  
conduct i v i t y of  t he host  pi pe and soi l ,  dur i ng t he i nst al l at i on of  t he 
FFP.   Adj ust  pr essur es accor di ng t o s i t e condi t i ons t o ensur e a t i ght  
expansi on out  agai nst  t he host  pi pe.

3. 10   DI SPOSAL OF SUPERHEATED WATER

Submi t  a pr ocedur e f or  t he di sposal  of  super heat ed wat er  f or  appr oval  by 
t he Cont r act i ng Of f i cer .

3. 11   COOL DOWN

Cool  t he FFPCIPP i n accor dance wi t h t he appr oved FFPCIPP pr oduct  
specifications.

Moni t or  and r ecor d t emper at ur es and cur i ng dat a t hr oughout  t he i nst al l at i on 
pr ocess t o ensur e t hat  each phase of  t he pr ocess i s achi eved i n accor dance 
wi t h t he FFPCIPP syst em pr oduct  speci f i cat i ons.

3. 12   CURI NG LOGS

Submi t  compl et ed cur i ng l ogs f or  each pi pe segment .

3. 13   FI NI SH ( CI PP)

Pr ovi de CI PP t hat  i s  cont i nuous over  t he ent i r e l engt h of  a sewer  l i ne 
sect i on,  i s  f r ee f r om vi sual  def ect s such as f or ei gn i ncl usi ons,  dr y spot s,  
pi nhol es,  maj or  wr i nkl es and de- l ami nat i on,  and i s  i mper vi ous and f r ee of  
l eakage f r om t he pi pe t o t he sur r oundi ng gr ound or  f r om t he gr ound t o 
i nsi de t he l i ned pi pe.

Repai r  def ect s i n accor dance wi t h t he Repai r  or  Repl acement  Pr ocedur es 
whi ch may af f ect  t he st r uct ur al  i nt egr i t y or  st r engt h of  t he l i ni ngs.

Seal  t he begi nni ng and end of  t he CI PP t o t he exi st i ng host  pi pe ut i l i z i ng 
a hydr ophi l i c  end seal i ng mat er i al  compat i bl e wi t h t he exi st i ng ( HOST)  pi pe 
and t he l i ner .

Pr ovi de wat er  t i ght  ser vi ce connect i ons.

3. 14   FI NI SH ( FFP)

Pr ovi de FFP t hat  i s  f ul l y  expanded and cont i nuous over  t he ent i r e l engt h of  
a sewer  l i ne sect i on,  i s  f r ee f r om vi sual  def ect s such as f or ei gn 
i ncl usi ons,  dr y spot s,  pi nhol es,  maj or  wr i nkl es,  i s  i mper vi ous and f r ee of  
any l eakage f r om t he pi pe t o t he sur r oundi ng gr ound or  f r om t he gr ound t o 
i nsi de t he l i ned pi pe.

Repai r  any def ect ,  i n accor dance wi t h t he Repai r  or  Repl acement  
Pr ocedur eswhi ch may af f ect  t he st r uct ur al  i nt egr i t y or  st r engt h of  t he 
linings.

Seal  t he begi nni ng and end of  t he FFP t o t he exi st i ng host  pi pe usi ng a 
hydr ophi l i c  end seal i ng mat er i al  compat i bl e wi t h t he exi st i ng ( host )  pi pe 
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and t he FFP.

Pr ovi de wat er t i ght  ser vi ce connect i ons.

I f  t he wal l  of  t he FFP l eaks,  r emove and r epl ace t he sect i on of  FFP wi t h a 
wat er t i ght  pi pe.

3. 15   FI ELD QUALI TY CONTROL

Al l  cost s f or  t he col l ect i on,  t r anspor t at i on and t est i ng of  sampl es ar e t he 
r esponsi bi l i t y  of  t he Cont r act or .

3. 15. 1   Test i ng of  I nst al l ed FFP

a.   Ver i f y t he physi cal  pr oper t i es of  t he i nst al l ed FFP t hr ough f i el d 
sampl i ng and l abor at or y t est i ng.   Submi t  FFP Sampl es f or  t est i ng t o t he 
Cont r act i ng Of f i cer  f or  t est i ng,  by a qual i f i ed,  i ndependent  l abor at or y 
t hat  speci al i zes i n mat er i al  t est i ng;  t est i ng wi l l  be at  t he 
Cont r act or ' s expense.   Test  i n accor dance wi t h ASTM F1871 and ASTM F1504
t est  met hods t o conf i r m compl i ance wi t h t he r equi r ement s speci f i ed i n 
t hese Cont r act  document s.

b.   Pr ovi de sampl es f or  t est i ng t o t he Cont r act i ng Of f i cer  f r om t he act ual  
i nst al l ed FFP.   At  a mi ni mum,  pr ovi de sampl es f r om one l ocat i on per  762 
met er s 2500 l i near  f eet  of  i nst al l ed pi pe.   Cut  t he sampl e f r om a 
sect i on of  pr ocessed FFP t hat  has been i nst al l ed t hr ough a l i ke 
di amet er  pi pe whi ch has been hel d i n pl ace by a sui t abl e heat  s i nk,  
such as sandbags.   Pr ocess,  cut ,  and l abel  t est  sampl es i n t he pr esence 
of  t he Cont r act i ng Of f i cer .   I mmedi at el y package t he sampl es i n a 
pr e- addr essed,  post age pai d,  pr e- l abel ed,  unseal ed packi ng,  addr essed 
f or  del i ver y t o t he t est i ng l abor at or y.   Seal  packages i n t he pr esence 
of  t he Cont r act i ng Of f i cer ;  and shi p or  t r anspor t  t o t he t est i ng l ab.

c.   On pi pel i nes gr eat er  i n di amet er  t han i s pr act i cal  t o pr oduce 
r est r ai ned sampl es,  t he Cont r act i ng Of f i cer  may,   at  hi s or  her  
di scr et i on,  desi gnat e a l ocat i on i n t he newl y i nst al l ed FFP wher e t he 
Cont r act or  i s  t o t ake a sampl e.   Repai r  t he openi ng pr oduced f r om t he 
sampl e,  i n accor dance wi t h manuf act ur er ' s speci f i cat i ons.   

d.   I dent i f y on t he sampl e and as bui l t  dr awi ngs t he t est  sampl e l ocat i on 
as r ef er enced t o t he near est  manhol e and st at i on.   One r e- t est i ng of  
f ai l ed sampl es wi l l  be per mi t t ed f or  pr oper  pr ot ocol  compl i ance 
ver i f i cat i on.   I f  pr oper t i es t est ed do not  meet  mi ni mum r equi r ement s,  
r epai r  or  r epl ace t he FFP pi pe sect i on.   Sampl e and t est  sect i ons of  
t he r epl aced FFP sect i on.

e.   Submi t  FFP l i ner  sampl e t est  r esul t s.

f .   Chemi cal  r es i st ance -  The FFP syst em i nst al l ed i s t o meet  t he chemi cal  
r esi st ance r equi r ement s f or  a t ypi cal  domest i c sewage envi r onment .   Use 
mat er i al s pr oposed f or  act ual  const r uct i on f or  FFP t est i ng.

g.   Mai nt ai n t he hydr aul i c capaci t y as l ar ge as possi bl e.   At  a mi ni mum t he 
i nst al l ed FFP i s t o equal  t he f ul l  f l ow capaci t y of  t he or i gi nal  pi pe 
bef or e r ehabi l i t at i on.  I n t hose cases wher e f ul l  capaci t y cannot  be 
achi eved af t er  FFP i nst al l at i on,  submi t  a Fl ow Capaci t y Wai ver  r equest  
t oget her  wi t h t he r easons f or  t he wai ver  r equest .  Cal cul at ed capaci t i es 
may be der i ved usi ng a commonl y accept ed r oughness coef f i c i ent  f or  t he 
exi st i ng pi pe mat er i al  t aki ng i nt o consi der at i on i t s  age and condi t i on.
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( 1)  Measur e t he i nst al l ed FFP t hi ckness f or  each l i ne sect i on 
installed.

( 2)  Use non- dest r uct i ve met hods f or  conf i r mi ng t he t hi ckness of  t he 
i nst al l ed FFP.

( 3)  Remove t he FFP i f  t he FFP t hi ckness does not  meet  t he speci f i ed 
Cont r act  r equi r ement s.   The FFP t hi ckness has a t ol er ance of  mi nus 
5 per cent  and pl us 10 per cent .

h.   Wher e l eakage i s obser ved t hr ough t he wal l  of  t he pi pe,  i nst i t ut e 
l ocal i zed t est i ng ( wei r s or  s i mi l ar )  t hat  wi l l  ver i f y t hat  t he l eakage 
r at e of  t he i nst al l ed l i ner  does not  exceed accept abl e t ol er ances f or  
new sani t ar y sewer  i nst al l at i ons f or  t he l ocal  j ur i sdi ct i ons.

3. 15. 2   Test i ng of  I nst al l ed CI PP

a.   Ver i f y t he physi cal  pr oper t i es of  t he i nst al l ed CI PP t hr ough f i el d 
sampl i ng and l abor at or y t est i ng.   Submi t  CI PP Li ner  Sampl es f or  t est i ng 
by an i ndependent  t hi r d par t y l abor at or y.   Test  i n accor dance wi t h 
ASTM F1216, ASTM F1743,  and ASTM D5813 f or  chemi cal  r esi st ance.   Test  
met hods t o conf i r m compl i ance wi t h t he r equi r ement s speci f i ed i n t hese 
Cont r act  document s.

b.   Col l ect  sampl es f r om t he act ual  i nst al l ed CI PP l i ner .   At  a mi ni mum,  
one sampl e f or  each 305 met er s 1000 l i near  f eet  of  CI PP Li ner  
i nst al l ed;  one sampl e f or  each si ze of  CI PP Li ner  i nst al l ed;  and one 
pl at e sampl e cur ed wi t h CI PP on pi pel i nes gr eat er  t han 450 mm 18 i nches 
i n di amet er .   Cut  t he sampl es f r om a sect i on of  cur ed CI PP t hat  has 
been i nver t ed or  pul l ed t hr ough a l i ke di amet er  pi pe whi ch has been 
hel d i n pl ace by a heat  s i nk,  such as sandbags.

c.   Pr ocess,  cut ,  and l abel  t est  sampl es i n t he pr esence of  t he Cont r act i ng 
Of f i cer .   I mmedi at el y package t he sampl es i n a pr e- addr essed,  post age 
pai d,  pr e- l abel ed,  unseal ed packi ng,  addr essed f or  del i ver y t o t he 
t est i ng l abor at or y.   Seal  packages i n t he pr esence of  t he Cont r act i ng 
Of f i cer ;  and shi p or  t r anspor t  t o t he t est i ng l ab.

d.   Submi t  CI PP l i ner  sampl e t est  r esul t s.

3. 16   RECONNECTI ONS OF EXI STI NG SERVI CES

Make r econnect i ons of  exi st i ng ser vi ces af t er  t he l i ner  has been i nst al l ed,  
f ul l y  cur ed,  and cool ed down.

Make ext er nal  r econnect i ons wi t h a t ee f i t t i ng i n accor dance wi t h t he 
l i ni ng syst em manuf act ur er ' s wr i t t en speci f i cat i ons.   Seat  and seal  saddl e 
connect i ons t o t he new CI PP usi ng gr out  or  r esi n compat i bl e wi t h t he CI PP.
FFP f ol l owi ng manuf act ur er ' s speci f i cat i ons.

Ut i l i ze a CCTV camer a and r emot e cut t i ng t ool  f or  i nt er nal  r econnect i ons.   
The machi ned openi ng must  be at  l east  90 per cent  of  t he ser vi ce connect i on 
openi ng and t he bot t om of  bot h openi ngs ar e r equi r ed t o mat ch.   The openi ng 
cannot  be mor e t han 100 per cent  of  t he ser vi ce connect i on openi ng.   Smoot h 
t he edges of  t he openi ng and r emove pi pe or  l i ner  f r agment s,  whi ch may 
obst r uct  f l ow or  snag debr i s.   Cut  t he i nver t  of  t he sewer  connect i on f l ush 
wi t h t he i nver t  ent er i ng t he mai nl i ne.
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I n t he event  t hat  ser vi ce r ei nst at ement s r esul t  i n openi ngs t hat  ar e 
gr eat er  t han 100 per cent  of  t he ser vi ce connect i on openi ng,  i nst al l  a 
r epai r ,  suf f i c i ent  i n s i ze t o compl et el y cover  t he over - cut  ser vi ce 
connect i on accor di ng t o t he manuf act ur er ' s speci f i cat i ons.

Col l ect  coupons of  pi pe mat er i al  r esul t i ng f r om ser vi ce t ap cut t i ng at  t he 
next  manhol e downst r eam of  t he pi pe r ehabi l i t at i on oper at i on pr i or  t o 
l eavi ng t he s i t e.   Account  f or  al l  pi pe coupons and do not  al l ow t hem t o 
pass t hr ough t he syst em.

3. 17   POST- TV I NSPECTI ON

Per f or m a det ai l ed c l osed- ci r cui t  Post - TV i nspect i on i n t he pr esence of  t he 
Cont r act i ng Of f i cer  af t er  i nst al l at i on of  t he l i ner  and r econnect i on of  t he 
s i de sewer s i n accor dance wi t h Sect i on 33 01 30. 16 TV I NSPECTI ON OF SEWER 
PI PELI NES.   Ut i l i ze a r adi al  v i ew ( pan and t i l t )  TV camer a.   A post - TV 
vi deo i nspect i on i s t o conf i r m t hat  t he f i ni shed l i ner  i s  cont i nuous over  
t he ent i r e l engt h of  t he i nst al l at i on,  f r ee of  s i gni f i cant  v i sual  def ect s,  
damage,  def l ect i on,  hol es,  l eaks and ot her  def ect s.   Submi t  unedi t ed 
di gi t al  v i deo document at i on of  t he i nspect i on ( Post - TV vi deo i nspect i on)  t o 
t he Cont r act i ng Of f i cer  wi t hi n 10 wor ki ng days of  t he l i ner  i nst al l at i on.

I ncl ude t he f ol l owi ng dat a on t he Post - TV vi deo:   I nspect i on dat e,  manhol e 
i dent i f i cat i on number s,  s i ze of  pi pe,  di r ect i on of  f l ow,  l ocat i on of  
r econnect ed s i de sewer s,  debr i s,  as wel l  as def ect s i n t he l i ner ,  such as 
gouges,  cr acks,  bumps,  or  bul ges.

Cl ean t he newl y i nst al l ed l i ner  r emovi ng accumul at ed debr i s and bui l d- up 
i mmedi at el y pr i or  t o conduct i ng t he Post - TV i nspect i on.

3. 18   REPAI R OF CI PP DEFECTS

Locat e and succi nct l y def i ne def ect s i n t he i nst al l ed CI PP t hat  wi l l  not  
af f ect  t he oper at i on and l ong t er m l i f e of  t he pr oduct .   The war r ant y CCTV 
i nspect i on wi l l  i nc l ude pi pe segment s wi t h not ed def ect s t hat  wer e not  
repaired.

Locat e and succi nct l y def i ne r epai r abl e def ect s t hat  occur  i n t he i nst al l ed 
CI PP based on appr oved pr oduct  speci f i cat i ons,  i nc l udi ng a det ai l ed 
st ep- by- st ep r epai r  pr ocedur e.

Cl ear l y l ocat e and def i ne un- r epai r abl e def ect s i n t he CI PP based on t he 
appr oved pr oduct  speci f i cat i ons,  i ncl udi ng a r ecommended pr ocedur e f or  t he 
r emoval  and r epl acement  of  t he CI PP.

3. 19   REPAI R OF FFP DEFECTS

Repai r  or  r epl ace any def ect s whi ch,  i n t he j udgment  of  t he Cont r act i ng 
Of f i cer ,  wi l l  af f ect  t he i nt egr i t y or  st r engt h of  t he l i ni ng.   Pr i or  t o t he 
r epai r  of  def ect i ve wor k,  submi t  a Shop Dr awi ng i ndi cat i ng t he FFP Repai r  
Met hod.   Pr ovi de f i el d or  wor kshop demonst r at i on of  t he met hod of  r epai r  i f  
r equest ed by t he Cont r act i ng Of f i cer .   Make t he r epai r s i n f ul l  compl i ance 
wi t h t he FFP manuf act ur er ' s speci f i cat i ons.   Re- TV r epai r s t o FFP i n 
accor dance i n accor dance wi t h Sect i on 33 01 30. 16 TV I NSPECTI ON OF SEWER 
PIPELINES.

3. 20   SI TE CLEANUP

Cl eanup and r est or e exi st i ng sur f ace condi t i ons and st r uct ur es.   Repai r  any 
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of  t he FFP syst em det er mi ned t o be def ect i ve.

Schedul e c l eanup i n a manner  t o cause t he l east  possi bl e obst r uct i on and 
i nconveni ence t o t r af f i c ,  pedest r i ans,  and pr oper t y occupant s.

3. 21   CLOSEOUT ACTI VI TI ES

3. 21. 1   Demonstration

Compl et e Post - TV i nspect i ons and r epai r s t o t he i nst al l ed l i ner  bef or e 
accept ance.   Compl et e Pr e- TV,  Post - TV,  Re- TV and War r ant y- TV i nspect i ons i n 
accor dance wi t h Sect i on 33 01 30. 16 TV I NSPECTI ON OF SEWER PI PELI NES.

Submi t  post  i nst al l at i on i nspect i on document at i on wi t hi n 10 wor ki ng days of  
t he l i ner  i nst al l at i on.   The Cont r act i ng Of f i cer  may,  at  hi s or  her  
di scr et i on,  suspend any f ur t her  i nst al l at i on of  l i ni ng mat er i al s i f  
post - i nst al l at i on document at i on i s not  submi t t ed wi t hi n 10 wor ki ng days.   
As a r esul t  of  t hi s suspensi on,  no addi t i onal  wor k i ng days wi l l  be added t o 
t he Cont r act ,  nor  wi l l  any adj ust ment  be made f or  i ncr ease i n cost .

Submi t  as- bui l t  dr awi ngs f or  t he por t i ons of  t he sani t ar y sewer  syst em t hat  
wer e r ehabi l i t at ed showi ng compl et e det ai l  wi t h di mensi ons,  bot h above and 
bel ow gr ade,  i nc l udi ng i nver t  el evat i ons at  t he manhol es.

I ncl ude t he i dent i f i cat i on of  t he wor k compl et ed on one set  of  Cont r act  
Dr awi ngs.   Keep l egi bl e as- bui l t  dr awi ngs on t he pr oj ect  s i t e at  t i mes and 
mai nt ai n t hem as t he wor k pr ogr esses.   Cont i nuousl y updat e t he as- bui l t  
dr awi ngs wi t h accur at e di mensi ons and not at i ons concer ni ng l ocat i ons,  
s i zes,  pi pe l engt hs and speci f i c  mat er i al  t ypes.   I ncl ude di mensi onal  
l ocat i on,  s i ze and t ype of  poi nt  r epai r s on t he as- bui l t  dr awi ngs.

Wi t hi n 10 wor ki ng days of  f i nal  accept ance of  sai d wor k,  submi t  As- bui l t  
dr awi ngs;  Pr e- TV and Post - TV CDs/ DVDs;  and I nspect i on f or ms.

        - -  End of  Sect i on - -
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