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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  const r uct i ng r adon mi t i gat i on 
syst ems i n new bui l di ngs,  exi st i ng bui l di ngs and 
f aci l i t i es,  i ncl udi ng const r uct i ng r adon mi t i gat i on 
syst ems encl osur es,  when r equi r ed.

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) .

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

**************************************************************************
RADON MI TI GATI ON FOR NEW CONSTRUCTI ON

NOTE:   Consul t  t he cur r ent  EPA r adon map and EPA 
document s f or  each st at e f or  addi t i onal  i nf or mat i on 
concer ni ng r adon zones.

For  new const r uct i on i n Zone 1 ar eas as def i ned on 
" EPA Map of  Radon Zones" ,  or  when t est i ng i dent i f i es 
r adon concent r at i ons equal  t o or  gr eat er  t han 4 
pCi / L,  passi ve r adon mi t i gat i on syst ems shoul d be 
i ncor por at ed i nt o t he or i gi nal  bui l di ng desi gn.   The 
desi gn shoul d i ncl ude pr ovi s i ons t o per mi t  
i nst al l at i on of  exhaust  f ans,  i f  necessar y,  af t er  
t est i ng t he bui l di ng under  occupi ed condi t i ons.   
Cr i t er i a f or  r adon mi t i gat i on i n new const r uct i on i s 
speci f i ed i n EPA 625- R- 92- 016,  ( 1994,  Thi r d Pr i nt i ng 
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wi t h Addenda)  and t he cur r ent  ver si on of  " Radon 
Mi t i gat i on St andar ds f or  School s and Lar ge 
Buildings."

Mat er i al s ( aggr egat e f or  capi l l ar y wat er  bar r i er  and 
pol y( v i nyl  chl or i de)  ( PVC)  pi pe)  cur r ent l y i n use 
f or  const r uct i ng new bui l di ngs,  when pr oper l y 
ar r anged as i ndi cat ed and speci f i ed i n EPA 
625- R- 92- 016,  wi l l  pr ovi de a passi ve r adon 
mi t i gat i on syst em.   A separ at e speci f i cat i on sect i on 
on r adon mi t i gat i on f or  new const r uct i on seems 
unnecessar y consi der i ng t he mat er i al s ar e addr essed 
i n Di v i s i on 02 and Di v i s i on 15 sect i ons and t he 
i nst al l at i on wi l l  be shown on t he dr awi ngs.

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

**************************************************************************
NOTE:   A s i mpl e,  ef f ect i ve,  ef f i c i ent ,  and 
economi cal  r adon mi t i gat i on syst em i s l i t t l e mor e 
t han a PVC vent  pi pe ( one suct i on poi nt )  exhaust ed 
t o t he at mospher e wi t hout  a f an ( passi ve syst em) .   
For  l ar ge ar eas r equi r i ng mi t i gat i on,  t he syst em 
coul d i ncl ude sever al  vent  pi pes connect ed t o a 
s i ngl e out l et  wi t h an appr opr i at el y s i zed i n- l i ne 
f an ( act i ve syst em) .   Dependi ng on t he di st ances 
bet ween suct i on poi nt s,  sever al  i ndi v i dual  vent  
pi pes wi t h or  wi t hout  i n- l i ne f ans may be mor e 
practical.

Thi s gui de speci f i cat i on pr ovi des cr i t er i a and 
mat er i al  r equi r ement s f or  const r uct i ng r adon 
mi t i gat i on syst ems,  post  mi t i gat i on t est i ng and 
const r uct i ng gypsum wal l boar d encl osur es t o conceal  
t he r adon mi t i gat i on syst ems i n occupi ed spaces.

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

**************************************************************************
NOTE:   The Desi gner  shoul d i ncl ude uni t  pr i ce i t ems 
t o addr ess post  mi t i gat i on r adon t est i ng.   Est i mat e 
t he quant i t y and speci f y as uni t  pr i ce i t ems i n 
Sect i on 00 21 13,  I NSTRUCTI ONS TO BI DDERS or  Sect i on 
01 20 00. 00 20 Pr i ce and Payment  Pr ocedur es per  
st andar d pr act i ce of  t he act i v i t y  pr epar i ng t he 
contract.

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

**************************************************************************
NOTE:   The wor k may i nvol ve a hi s t or i c pr oper t y.   
The desi gner  must  coor di nat e r evi ew of  t he pr oposed 
wor k wi t h t he appr opr i at e cul t ur al  r esour ces manager  
( CRM)  and cul t ur al  r esour ce l aws and r egul at i ons,  as 
par t  of  t he envi r onment al  r evi ew and per mi t t i ng 
pr ocess.   Consul t at i on wi t h st akehol der s,  i ncl udi ng 
t he st at e hi st or i c pr eser vat i on of f i ce,  may be 
r equi r ed,  and wor k i nvol v i ng hi st or i c pr oper t i es 
wi l l  l i kel y be r equi r ed t o conf i r m t o t he Secr et ar y 
of  t he I nt er i or ' s  St andar ds f or  t he Tr eat ment  of  
Hi st or i c Pr oper t i es ( usual l y at  t he REHABI LI TATI ON 
l evel ) .   See 
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https://www.nps.gov/tps/standards/four-treatments/treatment-
rehabilitation.htm

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

PART 1   GENERAL

1. 1   SUMMARY

**************************************************************************
NOTE:   For  wor k i n t he cont i nent al  Uni t ed St at es,  
Al aska and Hawai i  sel ect  pi coCur i es per  l i t er  
( pCi / L)  as t he uni t  of  measur e.   For  wor k el sewher e 
i n t he wor l d Bequer el s per  cubi c met er  ( Bq/ cu m)  may 
be t he r equi r ed uni t  of  measur ement .   Consul t  wi t h 
t he Cont r act i ng Of f i cer  and use t he uni t  of  measur e 
f ami l i ar  t o t he pr ospect i ve Cont r act or s.

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

Pr ovi de al l  wor k necessar y t o r educe and mai nt ai n r adon concent r at i on 
l evel s bel ow [ 148 Bequer el s per  cubi c met er  ( Bq/ cu m) ] [ 4. 0 pi coCur i es per  
l i t er  ( pCi / L) ]  i n var i ous bui l di ngs speci f i ed her ei n.   Per f or m mi t i gat i on 
syst em i nst al l at i on,  and per f or m post - mi t i gat i on t est i ng and moni t or i ng f or  
radon.

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.

AI R MOVEMENT AND CONTROL ASSOCI ATI ON I NTERNATI ONAL ( AMCA)

AMCA 210 ( 2016)  Labor at or y Met hods of  Test i ng Fans 
f or  Aer odynami c Per f or mance Rat i ng

AMERI CAN ASSOCI ATI ON OF RADON SCI ENTI STS AND TECHNOLOGI STS ( AARST)

ANSI / AARST MALB ( 2014)  Pr ot ocol  f or  Conduct i ng 
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Measur ement s of  Radon and Radon Decay 
Pr oduct s i n School s and Lar ge Bui l di ngs

ANSI / AARST RMS- LB ( 2018)  Radon Mi t i gat i on St andar ds f or  
School s and Lar ge Bui l di ngs

AMERI CAN CONCRETE I NSTI TUTE I NTERNATI ONAL ( ACI )

ACI  301 ( 2016)  Speci f i cat i ons f or  St r uct ur al  
Concrete

ASTM I NTERNATI ONAL ( ASTM)

ASTM B209 ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e

ASTM B209M ( 2014)  St andar d Speci f i cat i on f or  Al umi num 
and Al umi num- Al l oy Sheet  and Pl at e ( Met r i c)

ASTM C1002 ( 2018)  St andar d Speci f i cat i on f or  St eel  
Sel f - Pi er c i ng Tappi ng Scr ews f or  t he 
Appl i cat i on of  Gypsum Panel  Pr oduct s or  
Met al  Pl ast er  Bases t o Wood St uds or  St eel  
Studs

ASTM C1047 ( 2014a)  St andar d Speci f i cat i on f or  
Accessor i es f or  Gypsum Wal l boar d and 
Gypsum Veneer  Base

ASTM C1396/ C1396M ( 2017)  St andar d Speci f i cat i on f or  Gypsum 
Board

ASTM C475/ C475M ( 2017)  St andar d Speci f i cat i on f or  Joi nt  
Compound and Joi nt  Tape f or  Fi ni shi ng 
Gypsum Boar d

ASTM C514 ( 2004;  R 2014)  St andar d Speci f i cat i on f or  
Nai l s f or  t he Appl i cat i on of  Gypsum Boar d

ASTM C645 ( 2014;  E 2015)  Nonst r uct ur al  St eel  Fr ami ng 
Members

ASTM C834 ( 2017)  St andar d Speci f i cat i on f or  Lat ex 
Sealants

ASTM C840 ( 2017)  St andar d Speci f i cat i on f or  
Appl i cat i on and Fi ni shi ng of  Gypsum Boar d

ASTM C920 ( 2018)  St andar d Speci f i cat i on f or  
El ast omer i c Joi nt  Seal ant s

ASTM D2665 ( 2014)  St andar d Speci f i cat i on f or  
Pol y( Vi nyl  Chl or i de)  ( PVC)  Pl ast i c Dr ai n,  
Wast e,  and Vent  Pi pe and Fi t t i ngs

ASTM E2121 ( 2013)  St andar d Pr act i ce f or  I nst al l i ng 
Radon Mi t i gat i on Syst ems i n Exi st i ng 
Low- Ri se Resi dent i al  Bui l di ngs
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COMPRESSED GAS ASSOCI ATI ON ( CGA)

CGA G- 7 ( 2014)  Compr essed Ai r  f or  Human 
Respi r at i on;  6t h Edi t i on

GYPSUM ASSOCI ATI ON ( GA)

GA 216 ( 2010)  Appl i cat i on and Fi ni shi ng of  Gypsum 
Panel  Pr oduct s

I NTERNATI ONAL CODE COUNCI L ( I CC)

I CC I MC ( 2018)  I nt er nat i onal  Mechani cal  Code

MASTER PAI NTERS I NSTI TUTE ( MPI )

MPI  114 ( 2012)  Lat ex,  I nt er i or ,  Gl oss ( MPI  GLoss 
Level  6)

MPI  139 ( 2012)  Lat ex,  I nt er i or ,  Hi gh Per f or mance 
Ar chi t ect ur al ,  ( MPI  Gl oss Level  3)

MPI  141 ( 2012)  Lat ex,  I nt er i or ,  Hi gh Per f or mance 
Ar chi t ect ur al ,  Semi - Gl oss ( MPI  Gl oss Level  
5)

MPI  50 ( 2012)  Pr i mer  Seal er ,  Lat ex,  I nt er i or

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA MG 1 ( 2016;  SUPP 2016)  Mot or s and Gener at or s

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 ( 2017;  ERTA 1- 2 2017;  TI A 17- 1;  TI A 17- 2;  
TI A 17- 3;  TI A 17- 4;  TI A 17- 5;  TI A 17- 6;  
TI A 17- 7;  TI A 17- 8;  TI A 17- 9;  TI A 17- 10;  
TI A 17- 11;  TI A 17- 12;  TI A 17- 13;  TI A 
17- 14;  TI A 17- 15;  TI A 17- 16;  TI A 17- 17 )  
Nat i onal  El ect r i cal  Code

NORTHEASTERN LUMBER MANUFACTURERS ASSOCI ATI ON ( NELMA)

NELMA Gr adi ng Rul es ( 2013)  St andar d Gr adi ng Rul es f or  
Nor t heast er n Lumber

SHEET METAL AND AI R CONDI TI ONI NG CONTRACTORS'  NATI ONAL ASSOCI ATI ON 
(SMACNA)

SMACNA 1378 ( 1995)  Ther mopl ast i c Duct  ( PVC)  
Const r uct i on Manual ,  2nd Edi t i on

SOUTHERN PI NE I NSPECTI ON BUREAU ( SPI B)

SPI B 1003 ( 2014)  St andar d Gr adi ng Rul es f or  Sout her n 
Pi ne Lumber
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U. S.  ARMY CORPS OF ENGI NEERS ( USACE)

EM 385- 1- 1 ( 2014)  Saf et y and Heal t h Requi r ement s 
Manual

U. S.  DEPARTMENT OF THE NAVY ( DON)

OPNAV M- 5090. 1 ( 2014)  Envi r onment al  Readi ness Manual

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

EPA 402- R- 92- 003 ( 1993)  Pr ot ocol s f or  Radon and Radon Decay 
Pr oduct  Measur ement s i n Homes

EPA 402- R- 92- 004 ( 1992)  I ndoor  Radon and Radon Decay 
Pr oduct  Measur ement  Devi ce Pr ot ocol s

EPA 402- R- 92- 014 ( 1993)  Radon Measur ement  i n School s

EPA 402- R- 93- 078 ( 1993;  R 1994)  Radon Mi t i gat i on St andar ds

EPA 625- R- 92- 016 ( 1993;  Am 1994)  Radon Pr event i on i n Desi gn 
and Const r uct i on of  School s and Ot her  
Lar ge Bui l di ngs

EPA 625- R- 93- 011 ( 1993)  Radon Reduct i on Techni que f or  
Exi st i ng Det ached Houses:   Techni cal  
Gui dance f or  Act i ve Soi l  Depr essur i zat i on 
Systems

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

29 CFR 1910. 1096 ( 2017)  I oni z i ng Radi at i on

29 CFR 1926. 103 Respi r at or y Pr ot ect i on

29 CFR 1926. 59 Hazar d Communi cat i on

42 CFR 84 Appr oval  of  Respi r at or y Pr ot ect i ve Devi ces

WEST COAST LUMBER I NSPECTI ON BUREAU ( WCLI B)

WCLI B 17 ( 2015)  St andar d Gr adi ng Rul es

WESTERN WOOD PRODUCTS ASSOCI ATI ON ( WWPA)

WWPA G- 5 ( 2017)  West er n Lumber  Gr adi ng Rul es

1. 3   DEFINITIONS

1. 3. 1   Act i ve Soi l  Depr essur i zat i on ( ASD)

A f ami l y of  r adon mi t i gat i on syst ems i nvol v i ng mechani cal l y- dr i ven soi l  
depr essur i zat i on,  i ncl udi ng sub- s l ab depr essur i zat i on ( SSD) ,  sub- membr ane 
depr essur i zat i on ( SMD) ,  bl ock wal l  depr essur i zat i on ( BWD)  and cr awl  space 
depr essur i zat i on ( CSD) .
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1. 3. 2   Cont r act  Document s

Document s f ur ni shed t o pr ospect i ve bi dder s/ pr oposer s cont ai ni ng i nf or mat i on 
and speci f y i ng cr i t er i a and pr oj ect  r equi r ement s f or  di agnost i c t est i ng,  
desi gn,  const r uct i on and moni t or i ng of  mul t i pl e r adon mi t i gat i on syst ems.   
The document s i ncl ude t hi s speci f i cat i on and t he dr awi ngs l i s t ed i n and 
accompanyi ng t hi s speci f i cat i on.

1. 3. 3   Long Ter m Radon Det ect or s

**************************************************************************
NOTE:   For  wor k i n t he cont i nent al  Uni t ed St at es,  
Al aska and Hawai i  sel ect  pCi / L as t he uni t  of  
measur e.   For  wor k el sewher e i n t he wor l d Bq/ cu m 
may be t he r equi r ed uni t  of  measur ement .   Consul t  
wi t h t he Cont r act i ng Of f i cer  and use t he uni t  of  
measur e f ami l i ar  t o t he pr ospect i ve Cont r act or s.

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

Al pha t r ack,  el ect r et  i on chamber ,  or  appr oved equi val ent .   Devi ces capabl e 
of  sensi ng and r ecor di ng t he pr esences of  r adon dur i ng a t i me per i od of  91 
days t o 12 mont hs whi ch when anal yzed pr ovi de a numer i c val ue,  measur ed i n 
[ Bq/ cu m] [ pCi / L] ,  f or  r adon concent r at i ons dur i ng t he t i me exposed.

1. 3. 4   Pr essur e Di f f er ent i al  Gauge

A t ool  used t o measur e t he PFE cr eat ed by an ASD syst em.   Cal i br at e t he 
gauge i n accor dance wi t h nat i onal  st andar ds and t he manuf act ur er ' s 
r ecommendat i ons.   The gauge must  be capabl e of  r eadi ngs t o 0. 25 Pa 1/ 1000 i n
 wat er  col umn

1. 3. 5   Pr essur e Fi el d Ext ensi on ( PFE)

The di st ance t hat  a pr essur e change,  cr eat ed by dr awi ng soi l - gas t hr ough a 
suct i on poi nt ,  ext ends out war d i n a sub- sl ab gas per meabl e l ayer ,  under  a 
membr ane,  behi nd a sol i d wal l  or  i n a hol l ow wal l .

1. 3. 6   Qual i f i ed Mi t i gat i on Pr of essi onal

Regar dl ess of  t eam composi t i on,  a " Qual i f i ed Mi t i gat i on Pr of essi onal "  f or  
t he pur poses of  t hi s document  i s  def i ned as:  " An i ndi v i dual  t hat  has 
demonst r at ed a mi ni mum degr ee of  appr opr i at e t echni cal  knowl edge and ski l l s  
speci f i c  t o r adon mi t i gat i on of  school s and l ar ge bui l di ngs:  a)  as 
est abl i shed i n cer t i f i cat i on r equi r ement s of  t he Nat i onal  Radon Pr of i c i ency 
Pr ogr am ( NRPP)  or  t he Nat i onal  Radon Saf et y Boar d ( NRSB) ;  and b)  as 
r equi r ed by st at ut e,  st at e l i censur e or  cer t i f i cat i on pr ogr am,  wher e 
applicable."

1. 3. 7   Shor t  Ter m Radon Det ect or s

**************************************************************************
NOTE:   For  wor k i n t he cont i nent al  Uni t ed St at es,  
Al aska and Hawai i  sel ect  pCi / L as t he uni t  of  
measur e.   For  wor k el sewher e i n t he wor l d Bq/ cu m 
may be t he r equi r ed uni t  of  measur ement .   Consul t  
wi t h t he Cont r act i ng Of f i cer  and use t he uni t  of  
measur e f ami l i ar  t o t he pr ospect i ve Cont r act or s.

**************************************************************************
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Char coal ,  el ect r et  i on chamber ,  or  appr oved equi val ent .   Devi ces capabl e of  
sensi ng and r ecor di ng t he pr esences of  r adon dur i ng a t i me per i od of  
48- hour s t o 90 days whi ch when anal yzed pr ovi de a numer i c val ue,  measur ed 
i n [ Bq/ cu m] [ pCi / L] ,  f or  r adon concent r at i ons dur i ng t he t i me exposed.

1. 3. 8   Suct i on Hol e

Locat i on at  whi ch vacuum i s cr eat ed f or  sub- sl ab communi cat i on t est i ng.

1. 3. 9   Suct i on Poi nt

Ver t i cal  st andpi pe penet r at i ng i nt o t he soi l  gas envi r onment  cont ai ni ng 
r adon and ser vi ng as t he condui t  t o exhaust  r adon gas t o t he at mospher e.

1. 3. 10   Test  Hol e

Locat i on at  whi ch pr essur e r eadi ngs ar e t aken dur i ng sub- sl ab communi cat i on 
t est i ng.   Readi ngs ar e used t o eval uat e pot ent i al  ef f ect i veness of  a 
sub- sl ab depr essur i zat i on syst em.

1. 4   SYSTEM DESCRI PTI ON AND REQUI REMENTS

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

**************************************************************************
NOTE:   For  wor k i n t he cont i nent al  Uni t ed St at es,  
Al aska and Hawai i  sel ect  pCi / L as t he uni t  of  
measur e.   For  wor k el sewher e i n t he wor l d Bq/ cu m 
may be t he r equi r ed uni t  of  measur ement .   Consul t  
wi t h t he Cont r act i ng Of f i cer  and use t he uni t  of  
measur e f ami l i ar  t o t he pr ospect i ve Cont r act or s.

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

Radon mi t i gat i on syst ems must  r educe and mai nt ai n r adon concent r at i on 
l evel s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L]  i n var i ous bui l di ngs speci f i ed 
her ei n.   Test  and const r uct  r adon mi t i gat i on syst ems i n accor dance wi t h 
ANSI / AARST RMS- LB, ANSI / AARST MALB,[ ASTM E2121][ OPNAV M- 5090. 1] 
EPA 402- R- 93- 078, EPA 402- R- 92- 003, EPA 402- R- 92- 004 and as speci f i ed 
her ei n.   Addi t i onal  gui dance f or  t est i ng and const r uct i ng r adon mi t i gat i on 
syst ems i s cont ai ned i n EPA 625- R- 92- 016 and EPA 625- R- 93- 011.

1. 5   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 
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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:

SD- 03 Pr oduct  Dat a

Respi r at or s;  G[ ,  [ _____] ]

Radon Mi t i gat i on Syst ems Component s

Radon Mi t i gat i on Syst ems Encl osur e Component s

SD- 06 Test  Repor t s

Post  Mi t i gat i on Test i ng;  G[ ,  [ _____] ]

SD- 07 Cer t i f i cat es

Wor ker  Pr ot ect i on Pl an;  G[ ,  [ _____] ]

Medi cal  Cer t i f i cat i on;  G[ ,  [ _____] ]

Wor ker  Not i f i cat i on;  G[ ,  [ _____] ]

Respi r at or y Pr ot ect i on Pr ogr am;  G[ ,  [ _____] ]

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

Cont r act or  Exper i ence;  G[ ,  [ _____] ]
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Test i ng Labor at or y Cer t i f i cat i on;  G[ ,  [ _____] ]

Pr oof  Of  Cur r ent  Cal i br at i on For  Test i ng Devi ces;  G[ ,  [ _____] ]

Radon Mi t i gat i on Syst em I nspect i on;  G[ ,  [ _____] ]

SD- 08 Manuf act ur er ' s I nst r uct i ons

Radon Mi t i gat i on Syst ems Component s

Radon Mi t i gat i on Syst ems Encl osur e Component s

SD- 10 Oper at i on and Mai nt enance Dat a

Radon Mi t i gat i on Syst ems,  Dat a Package 2;  G[ ,  [ _____] ]

  Submi t  i n accor dance wi t h Sect i on 01 78 23 OPERATI ON AND 
MAI NTENANCE DATA.

SD- 11 Cl oseout  Submi t t al s

Radon Det ect or  Locat i on Log;  G[ ,  [ _____] ]

Respi r at or  Pr ogr am Recor ds;  G[ ,  [ _____] ]

1. 6   RADON DETECTOR LOCATI ON LOG

Pr epar e and pr ovi de t o t he Cont r act i ng Of f i cer  a Radon Det ect or  Locat i on 
Log f or  each bui l di ng det ai l i ng t he i dent i t y and l ocat i on of  each shor t  
t er m and l ong t er m r adon det ect or .   Pr epar e t he l og usi ng copi es of  t he 
" Devi ce Pl acement  Log"  cont ai ned i n EPA 402- R- 92- 014,  and pr ovi de t he 
appr opr i at e i nf or mat i on as l i ne i t ems.   I n addi t i on t o t he l og,  on a copy 
of  t he bui l di ng f l oor  pl ans,  l ocat e and i dent i f y each shor t  t er m and l ong 
t er m det ect or .

1. 7   WORKER HEALTH AND SAFETY

Compl y wi t h OSHA,  st at e and l ocal  st andar ds or  r egul at i ons r el at i ng t o 
wor ker  saf et y and occupat i onal  r adon exposur e.   Pr epar e a wor ker  pr ot ect i on 
pl an i n accor dance wi t h 29 CFR 1910. 1096,[ OPNAV M- 5090. 1,][ EM 385- 1- 1,] 
and EPA 402- R- 93- 078.

1. 7. 1   Wor ker  Pr ot ect i on Pl an

The wor ker  pr ot ect i on pl an must  addr ess,  at  a mi ni mum occupat i onal  r adon 
exposur e,  saf e use of  al l  j ob s i t e equi pment  i ncl udi ng saf e pr act i ces when 
usi ng l adder s or  scaf f ol di ng;  saf e pr ocedur es f or  cr awl  space wor k and 
avoi dance of  j ob s i t e hazar ds;  di scussi on of  hant avi r us sympt oms;  f i r e and 
l i f e saf et y i ssues;  conf i ned space access;  handl i ng caust i c sol vent s and 
bondi ng chemi cal s;  appr opr i at e use of  per sonal  pr ot ect i ve equi pment ;  
r espi r at or y pr ot ect i on pr ogr am;  suspect ed cont ami nant s such as asbest os,  
l ead pai nt ,  mol d or  ot her  t oxi ns t hat  may exi st ;  saf et y dat a sheet s ( SDS) ;  
vent i l at ed wor k ar eas as r equi r ed t o r educe occupat i onal  r adon exposur e.   
Adher e t o 29 CFR 1926. 59 and pr ovi de t he Cont r act i ng Of f i cer  wi t h a copy of  
t he SDS f or  al l  mat er i al s br ought  t o t he s i t e.
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1. 7. 2   Wor ker  Exposur e Recor ds

Mai nt ai n r ecor ds of  wor ker  exposur e t o r adon suf f i c i ent  t o ver i f y t hat  
wor ker s ar e exposed t o l ess t han f our  wor ki ng l evel  mont hs ( WLM)  i n any 
12- mont h per i od.

1. 7. 3   Medi cal  Cer t i f i cat i on

Pr ovi de a wr i t t en cer t i f i cat i on f or  each wor ker  and super vi sor ,  s i gned by a 
l i censed physi c i an i ndi cat i ng t hat  t he wor ker  and super vi sor  has met  or  
exceeded al l  of  t he medi cal  pr er equi s i t es l i s t ed her ei n and i n 
29 CFR 1910. 1096 and 29 CFR 1926. 103 as pr escr i bed by l aw.   Submi t  
cer t i f i cat es pr i or  t o t he st ar t  of  wor k.

1. 7. 4   Wor ker  Not i f i cat i on

Tr ai n wor ker s exposed t o r adon about  t he hazar ds of  exposur e t o r adon and 
t he need t o appl y pr ot ect i ve measur es when wor ki ng i n ar eas wi t h el evat ed 
r adon concent r at i ons.   Tr ai ni ng must  compl y wi t h 29 CFR 1910. 1096.   Submi t  
a not i f i cat i on s i gned by each wor ker  acknowl edgi ng t hey have been pr oper l y 
t r ai ned r egar di ng t he hazar ds of  r adon exposur e.

1. 8   RESPI RATORY PROTECTI ON PROGRAM

Est abl i sh and i mpl ement  a r espi r at or  pr ogr am as r equi r ed by 29 CFR 1910. 1096, 
and 29 CFR 1926. 103.   Submi t  a wr i t t en descr i pt i on of  t he pr ogr am t o t he 
Cont r act i ng Of f i cer .   Submi t  a wr i t t en pr ogr am manual  or  oper at i ng 
pr ocedur e i ncl udi ng met hods of  compl i ance wi t h r egul at or y st at ut es.

1. 8. 1   Respi r at or  Pr ogr am Recor ds

Submi t  r ecor ds of  t he r espi r at or  pr ogr am as r equi r ed by 29 CFR 1926. 103, 
and 29 CFR 1910. 1096.

1. 8. 2   Respi r at or  Fi t  Test i ng

Conduct  a qual i t at i ve or  quant i t at i ve f i t  t est  conf or mi ng t o 29 CFR 1926. 103
 f or  each wor ker  r equi r ed t o wear  a r espi r at or ,  and any aut hor i zed v i s i t or s 
who ent er  a r egul at ed ar ea wher e r espi r at or s ar e r equi r ed t o be wor n.   A 
r espi r at or  f i t  t est  must  be per f or med pr i or  t o i ni t i al l y  wear i ng a 
r espi r at or  and ever y 12 mont hs t her eaf t er .   I f  physi cal  changes devel op 
t hat  wi l l  af f ect  t he f i t ,  a new f i t  t est  must  be per f or med.   Funct i onal  f i t  
checks must  be per f or med each t i me a r espi r at or  i s  put  on and i n accor dance 
wi t h t he manuf act ur er ' s r ecommendat i on.

1. 8. 3   Respi r at or  Sel ect i on and Use Requi r ement s

Pr ovi de r espi r at or s,  and ensur e t hat  t hey ar e used as r equi r ed by 
29 CFR 1910. 1096, 29 CFR 1926. 103 and i n accor dance wi t h CGA G- 7 and t he 
manuf act ur er ' s r ecommendat i ons.   Respi r at or s must  be appr oved by t he 
Nat i onal  I nst i t ut e f or  Occupat i onal  Saf et y and Heal t h NI OSH,  under  t he 
pr ovi s i ons of  42 CFR 84,  f or  use i n envi r onment s cont ai ni ng r adon.   For  
ai r - pur i f y i ng r espi r at or s,  t he par t i cul at e f i l t er  must  be hi gh- ef f i c i ency 
par t i cul at e ai r  ( HEPA) / ( N- , R- , P- 100) .   The i ni t i al  r espi r at or  sel ect i on and 
t he deci s i ons r egar di ng t he upgr adi ng or  downgr adi ng of  r espi r at or  t ype 
must  be made by t he Cont r act or ' s Desi gnat ed I H based on t he measur ed or  
ant i c i pat ed ai r bor ne r adon concent r at i ons t o be encount er ed.
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1. 8. 3. 1   Respirators

Pr ovi de per sonnel  wi t h r espi r at or y pr ot ect i on as i ndi cat ed i n 
29 CFR 1926. 103.   Br eat hi ng ai r  must  compl y wi t h CGA G- 7.

1. 9   QUALI TY ASSURANCE

**************************************************************************
NOTE:   Some st at es r equi r e onl y St at e l i s t ed 
mi t i gat i on cont r act or s t o per f or m r adon mi t i gat i on 
wor k i n t hei r  St at e.   Det er mi ne t he r equi r ement s f or  
t he St at e i n whi ch t he wor k wi l l  be per f or med,  and 
i ncl ude t he br acket ed t ext  i f  such i s t he case,  
ot her wi se del et e.

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

1. 9. 1   Cont r act or  Qual i f i cat i ons and Exper i ence

Wi t hi n 15 days af t er  awar d,  submi t  wr i t t en evi dence or  dat a demonst r at i ng 
t hat  t he Cont r act or  and one or  mor e subcont r act or s empl oyed by t he 
Cont r act or  possess t he qual i f i cat i ons and exper i ence speci f i ed bel ow.

1. 9. 1. 1   Cont r act or  Qual i f i cat i ons

The per son r esponsi bl e f or  di agnost i c t est i ng,  const r uct i on and on- si t e 
super vi s i on,  as r equi r ed by t he speci f i cat i ons,  must  have successf ul l y  
compl et ed t he r equi r ement s of  and mai nt ai ni ng a cur r ent  cer t i f i cat i on 
i ssued by ei t her  t he Nat i onal  Radon Pr of i c i ency Pr ogr am ( NRPP)  or  t he 
Nat i onal  Radon Saf et y Boar d ( NRSB) as a qual i f i ed mi t i gat i on pr of essi onal .   
Al t er nat i vel y,  i n a St at e wi t h l egi s l at i on r equi r i ng mandat or y 
cr edent i al i ng f or  t hi s wor k,  compl i ance wi t h t he St at e l egi s l at i on i s 
accept abl e.   Evi dence showi ng successf ul  compl et i on of  t he r equi r ement s of  
t he NRPP or  t he NRSB must  i ncl ude copy of  cur r ent  cer t i f i cat i on document  and
 document at i on i ssued by t he St at e. [   Li st i ng i n t he St at e of  [ _____]  i s  
required.]

1. 9. 1. 2   Cont r act or  Exper i ence

Submi t  wr i t t en evi dence demonst r at i ng t hat  t he Cont r act or  has successf ul l y  
desi gned and i nst al l ed at  l east  [ t wo]  [ _____]  r adon mi t i gat i on syst ems of  
t he same or  s i mi l ar  t o t he t ype r equi r ed her ei n.   The Cont r act or  must  have 
[ 3] [ 5] [ _____]  year s of  exper i ence i nst al l i ng r adon mi t i gat i on syst ems.   
Exper i ence pr oof  must  i ncl ude but  not  be l i mi t ed t o:

a.   The cont r act  name and number ,  compl et i on dat es of  t he pr oj ect  and t he 
t ot al  cost  of  t he pr oj ect ;

b.   The names,  t el ephone number s and f ax number  of  t he f aci l i t y  or  
i nst al l at i on f or  whom t he r adon mi t i gat i on syst em desi gn,  const r uct i on 
and t est i ng wer e per f or med;

c.   The name,  t el ephone number  and f ax number  of  a super vi sor y l evel  poi nt  
of  cont act  at  each f aci l i t y  or  i nst al l at i on who has knowl edge of  t he 
Cont r act or ' s per f or mance.

1. 9. 1. 3   Qual i f i ed Mi t i gat i on Pr of essi onal

A Qual i f i ed Mi t i gat i on Pr of essi onal  must  be physi cal l y  pr esent  or  ensur e a 
r esponsi bl e per son i s pr esent  dur i ng onsi t e act i v i t i es and i mmedi at el y 
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avai l abl e t o di r ect ,  i nst r uct  and over see act i v i t i es of  ot her  i ndi v i dual s,  
mi t i gat i on i nst al l er s and ot her  pr of essi onal s engaged i n i nst al l at i on 
act i v i t i es f or  t he mi t i gat i on syst em( s) .   The qual i f i ed mi t i gat i on 
pr of essi onal  must  have [ 3] [ 5] [ _____]  year s of  exper i ence i nst al l i ng r adon 
mi t i gat i on syst ems.

1. 9. 2   Test i ng Labor at or y

Submi t  t est i ng l abor at or y cer t i f i cat i on as pr oof  t hat  t he t est i ng 
l abor at or y per f or mi ng r adon det ect or  anal ysi s has successf ul l y  compl et ed 
t he r equi r ement s of  t he Nat i onal  Radon Saf et y Boar d ( NRSB) or  t he Nat i onal  
Radon Pr of i c i ency Pr ogr am,  ( NRPP)  and i s qual i f i ed and aut hor i zed t o 
per f or m such anal ysi s.   Al t er nat i vel y,  i n a St at e wi t h l egi s l at i on 
r equi r i ng mandat or y cr edent i al i ng f or  t hi s wor k,  compl i ance wi t h t he St at e 
l egi s l at i on i s accept abl e. [   Li st i ng i n t he St at e of  [ _____]  i s  r equi r ed. ]

1. 9. 3   Di agnost i c Test i ng Equi pment

Submi t  pr oof  of  cur r ent  cal i br at i on f or  t est i ng devi ces used i n per f or mi ng 
di agnost i c t est i ng.

1. 9. 4   On- Si t e Super vi s i on

No wor k at  t he s i t e wi l l  be per mi t t ed wi t hout  t he pr esence of  a per son 
possessi ng t he qual i f i cat i ons speci f i ed el sewher e i n t hi s sect i on,  namel y 
cer t i f i cat i on i ssued by ei t her  t he Nat i onal  Radon Pr of i c i ency Pr ogr am,  
( NRPP)  or  t he Nat i onal  Radon Saf et y Boar d ( NRSB) as a qual i f i ed mi t i gat i on 
pr of essi onal ,  or  t he St at e equi val ent ,  wher e appl i cabl e.

1. 9. 5   Pr econst r uct i on Conf er ence

**************************************************************************
NOTE:   Speci f y addi t i onal  or  modi f i ed r equi r ement s 
t o be addr essed i n t he pr econst r uct i on saf et y 
conf er ence wi t hi n t he br acket  i f  di f f er ent  f r om t hat  
descr i bed.   Conf er  wi t h t he appr opr i at e Const r uct i on 
Of f i ce and Saf et y and Occupat i onal  Heal t h Of f i ce 
r epr esent at i ves t o make t hi s det er mi nat i on.   For  
Ar my pr oj ect s r ef er  t o EP 415- 1- 260,  Chapt er  9,  
Resi dent  Engi neer s Management  Gui de.   I f  t hi s 
conf er ence i s addr essed i n anot her  speci f i cat i on 
sect i on,  r ef er ence t he appr opr i at e sect i on.

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

Conduct  a saf et y pr econst r uct i on conf er ence t o di scuss t he det ai l s  of  t he 
Wor ker  Pr ot ect i on Pl an,  Acci dent  Pr event i on Pl an ( APP)  i ncl udi ng t he AHAs 
r equi r ed i n speci f i cat i on sect i on 01 35 26 GOVERNMENTAL SAFETY REQUI REMENTS 
[ _____] .   The saf et y pr econst r uct i on conf er ence must  i ncl ude t he Cont r act or  
and t hei r  Qual i f i ed Mi t i gat i on Pr of essi onal ,  Desi gnat ed I H and Pr oj ect  
Super vi sor  and t he Cont r act i ng Of f i cer .   Def i c i enci es i n t he APP wi l l  be 
di scussed.   Onsi t e wor k must  not  begi n unt i l  t he APP has been accept ed.   
[_____]

1. 10   DELI VERY,  STORAGE AND HANDLI NG

1. 10. 1   Del i ver y of  Pr oduct s

Del i ver  mat er i al s t o t he s i t e i n an undamaged condi t i on.   Del i ver  
pr opr i et ar y i t ems i n manuf act ur e' s or i gi nal  unopened and undamaged 
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cont ai ner s of  packages wi t h manuf act ur e' s name and br and and ot her  
per t i nent  dat a such as speci f i cat i on number ,  t ype,  and cl ass,  dat e of  
manuf act ur e.   Schedul e del i ver i es of  mat er i al s t o coi nci de wi t h schedul ed 
installation.

1. 10. 2   St or age and Handl i ng

Car ef ul l y  st or e mat er i al s of f  t he gr ound t o pr ovi de pr oper  vent i l at i on,  
dr ai nage and pr ot ect i on agai nst  weat her  and dampness.   Pr ot ect  mat er i al s 
f r om mar r i ng,  st ai ni ng,  r ust ,  damage and over l oad and f r om cont ami nant s 
such as gr ease,  oi l  and di r t .   St or e mat er i al s at  t emper at ur es r ecommended 
by t he manuf act ur er .   Handl e mat er i al  t o avoi d damage such as chi ppi ng and 
br eaki ng.   Repl ace damaged mat er i al .

1. 11   PROJECT CONDI TI ONS

1. 11. 1   Bui l di ng Descr i pt i ons

**************************************************************************
NOTE:   Pr ovi de a gener al  descr i pt i on f or  each 
bui l di ng and addr ess condi t i ons whi ch may af f ect  t he 
wor k or  t he cost  of  accompl i shi ng t he wor k.   For  
each bui l di ng,  addr ess t he f ol l owi ng as appr opr i at e 
f or  t he ar eas i n whi ch wor k i s t o be accompl i shed:

1.   Type of  const r uct i on f or  t he ext er i or  wal l s,  
i nt er i or  wal l s and par t i t i ons and t he f l oor  i n 
cont act  wi t h or  above soi l  cont ai ni ng r adon gas.   
I ndi cat e t hi ckness of  concr et e s l ab and aggr egat e 
beneat h t he concr et e s l ab.

2.   Number  of  f l oor s.

3.   Type of  r oof ,  f l at  or  pi t ched.   I f  pi t ched r oof ,  
over hang si ze.   Type of  r oof  cover i ng.

4.   Do r ooms/ spaces have suspended cei l i ngs?  Thi s 
coul d be shown on t he dr awi ngs i f  not  consi st ent  
t hr oughout  t he bui l di ng.

5.   Wi l l  t he bui l di ng and i ndi v i dual  r ooms or  spaces 
be occupi ed or  unoccupi ed dur i ng const r uct i on?  Wi l l  
access t o t he bui l di ng or  i ndi v i dual  r oom or  spaces 
be r est r i c t ed i n any way whi ch woul d del ay t he st ar t  
of  wor k each day?

6.   Rest r i ct i ons wi t h r espect  t o penet r at i ons t o t he 
bui l di ng ext er i or ,  such as no r oof  penet r at i ons,  i f  
any.

7.   Rest r i ct i ons on penet r at i ng t he concr et e f l oor  
s l ab wi t h r espect  t o what  may be embedded i n t he 
concr et e s l ab ( i . e.  r ebar  spaci ng,  el ect r i cal  
gr oundi ng gr i d embedded i n t he concr et e s l ab) .

8.   Rest r i ct i ons wi t h r espect  t o r out i ng vent  pi pe 
on t he bui l di ng i nt er i or  or  ext er i or ,  i f  any.   Vent s 
may not  be desi r ed on t he ext er i or  of  a par t i cul ar  
s i de of  t he bui l di ng.
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The sampl e par agr aph bel ow may be used as a st ar t i ng 
poi nt  f or  each bui l di ng descr i pt i on.

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

[ Bui l di ng No.  [ _____]  i s  a t hr ee st or y,  br i ck f aced ( CMU backed) ,  s l ab- on 
gr ade st r uct ur e wi t h a par t i al  basement  on t he sout heast  cor ner  of  t he 
bui l di ng.   Concr et e s l ab i s appr oxi mat el y [ _____]  mm i nches t hi ck and t he 
aggr egat e beneat h t he concr et e s l ab i s appr oxi mat el y [ _____]  mm i nches 
t hi ck.   I nt er i or  par t i t i ons ar e gypsum wal l boar d on met al  st uds except  
wher e i ndi cat ed ot her wi se on t he dr awi ngs.   The r oof  i s  f l at  and cover ed 
wi t h s i ngl e pl y r ubber  membr ane.   Except  f or  t he basement ,  mechani cal  r ooms 
and cl oset s,  al l  r ooms have suspended acoust i cal  cei l i ngs l ocat ed 
appr oxi mat el y 450 mm 18 i nches bel ow t he st r uct ur al  f l oor  or  r oof  above.   
The bui l di ng wi l l [  not ]  be occupi ed dur i ng t he cont r act  per i od. [   Roof  
penet r at i ons ar e not  per mi t t ed and t he sout h el evat i on must  r emai n 
unchanged as a r esul t  of  t he wor k. ] [   Penet r at i ons t o t he bui l di ng ext er i or  
must  be t hr ough t he r oof  onl y.   Al l  el evat i ons must  r emai n unchanged as a 
r esul t  of  t he wor k. ]

] PART 2   PRODUCTS

2. 1   RADON MI TI GATI ON SYSTEMS

2. 1. 1   Syst em Per f or mance

**************************************************************************
NOTE:   For  wor k i n t he cont i nent al  Uni t ed St at es,  
Al aska and Hawai i  sel ect  pCi / L as t he uni t  of  
measur e.   For  wor k el sewher e i n t he wor l d Bq/ cu m 
may be t he r equi r ed uni t  of  measur ement .   Consul t  
wi t h t he Cont r act i ng Of f i cer  and use t he uni t  of  
measur e f ami l i ar  t o t he pr ospect i ve Cont r act or s.

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

Radon mi t i gat i on syst ems must  r educe and mai nt ai n r adon concent r at i on 
l evel s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L]  af t er  act i vat i on of  t he mi t i gat i on 
systems.

2. 1. 1. 1   Syst em Pi pi ng

Rout e r adon mi t i gat i on syst ems pi pi ng so as not  t o i nt er f er e wi t h t he dai l y 
oper at i ons and f unct i ons of  t he bui l di ng occupant s.   Keep vi s i bi l i t y  of  t he 
syst ems t o a mi ni mum.   Encl ose each r adon mi t i gat i on syst em i n occupi ed 
spaces,  however ,  al l  oper at i ng component s must  be accessi bl e f or  
mai nt enance and r epai r .   Al l  spaces must  be consi der ed t o be occupi ed 
spaces except  f or  mechani cal  and el ect r i cal  r ooms,  war ehouses,  st or er ooms,  
j ani t or  c l oset s,  cr awl  spaces,  [ _____]  and at t i c  spaces.   Encl osur es ar e 
not  r equi r ed f or  por t i ons of  syst ems i nst al l ed above suspended acoust i cal  
ceilings.

2. 1. 1. 2   Syst em Out l et  Locat i on

**************************************************************************
NOTE:   I n c l i mat es wher e condensat i on i s subj ect  t o 
f r eezi ng and i ce bui l d- up at  t he di schar ge poi nt  
above t he r oof  l i ne,  i ncl ude t he br acket ed t ext ,  
ot her wi se del et e.

**************************************************************************
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Mi t i gat i on syst em di schar ge poi nt s must  be as speci f i ed i n ANSI / AARST RMS- LB
 and EPA 402- R- 93- 078.   Pr event  f or ei gn obj ect s f r om ent er i ng t he out l et . [   
Rai n caps ar e not  per mi t t ed. ]   Mai nt ai n wat er  t i ght  seal  t hr ough al l  
penet r at i ons t o t he bui l di ng ext er i or .

2. 1. 1. 3   Syst em Fai l ur e War ni ng Moni t or

Pr ovi de a means t o det ect  and announce each r adon mi t i gat i on syst em 
f ai l ur e.   Syst em f ai l ur e i s def i ned as:

a.   Syst em bl ockage:  f or ei gn debr i s.

b.   Mechani cal  f ai l ur e:  f an or  ot her  mechani cal  f ai l ur e.

c.   Syst em l eakage:  pi pe br eakage or  cr ack.

Pr ovi de an audi o or  v i sual  annunci at or  devi ce t o i ndi cat e syst em f ai l ur e 
and l ocat e t he annunci at or  devi ce i n an occupi ed space.   Conf or m t o t he 
r equi r ement s of  ANSI / AARST RMS- LB and EPA 402- R- 93- 078.

2. 1. 1. 4   Ai r  Cl eaner s

Do not  use ai r  c l eaner s as a r adon r educt i on met hod.

2. 1. 1. 5   Vent i l at i on Devi ces

Do not  use devi ces t hat  sol el y i ncr ease vent i l at i on as a r adon r educt i on 
method.

2. 1. 1. 6   Back Dr af t i ng

Do not  al l ow r adon mi t i gat i on syst ems t o cause back dr af t i ng of  bui l di ng 
chimneys.

2. 1. 2   Radon Mi t i gat i on Syst ems Component s

Mechani cal  and el ect r i cal  mat er i al s,  f abr i cat i on,  const r uct i on and 
i nst al l at i on must  conf or m t o t he f ol l owi ng i ndust r y st andar ds:

a.   Pol y( v i nyl  chl or i de)  ( PVC)  Pi pi ng:   ASTM D2665,  Schedul e 40.

b.   I n- l i ne Tubul ar  Cent r i f ugal  Fans:   AMCA 210 and UL l i s t ed.

c.   El ect r i cal  Wor k:   NFPA 70, NEMA MG 1, ANSI / AARST RMS- LB and 
EPA 402- R- 93- 078,  No.  12 AWG mi ni mum wi r e s i ze,  sol i d copper  i nst al l ed 
i n EMT or  sur f ace met al  r aceway.

d.   Mechani cal  Wor k:   I CC I MC, SMACNA 1378, ANSI / AARST RMS- LB and 
EPA 402- R- 93- 078.

e.   Seal ant s:   ASTM C920,  pol yur et hane,  Type S,  Gr ade P f or  hor i zont al  
appl i cat i on,  Gr ade NS f or  ver t i cal  appl i cat i on,  Cl ass 25,  Use T.

f .   Cr awl  space soi l - gas r et ar der  membr ane must  be mi ni mum [ 40] [ 60]  mi l s 
thick.

**************************************************************************
NOTE:   I ncl ude mock downspout s and f i t t i ngs onl y 
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when r ound PVC pi pi ng i s not  accept abl e f or  
aest het i c r easons.

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

[ g.   Mock Downspout s and Fi t t i ngs:   Al umi num,  ASTM B209M ASTM B209,  mi ni mum 
0. 81 mm 0. 032 i nch t hi ck,  col or  t o mat ch exi st i ng.   Seal  seams and 
j oi nt s.   Use downspout  onl y on t he bui l di ng ext er i or  above t he f an wi t h 
appr opr i at e r ound t o downspout  shape PVC adapt er .

] 2. 2   RADON MI TI GATI ON SYSTEMS ENCLOSURES

**************************************************************************
NOTE:   Sel ect  t he f i r st  br acket ed par agr aph f or  
encl osur e mat er i al s and const r uct i on when t he 
pr oj ect  i nvol ves onl y r adon mi t i gat i on wor k.   Sel ect  
t he second br acket ed par agr aph when t he pr oj ect  al so 
i nvol ves bui l di ng r enovat i ons whi ch r equi r e pr oj ect  
speci f i cat i on sect i ons addr essi ng t he wor k l i s t ed i n 
t he second br acket ed par agr aph.

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

**************************************************************************
NOTE:   When sel ect i ng t he MPI  pai nt i ng/ coat i ng 
desi gnat i ons,  det er mi ne whet her  an eggshel l ,  
semi - gl oss or  gl oss f i ni sh i s desi r ed.

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

[ Radon mi t i gat i on syst ems encl osur e component s,  mat er i al s,  f abr i cat i on,  
const r uct i on and i nst al l at i on must  conf or m t o t he f ol l owi ng i ndust r y 
standards:

a.   Concr et e:   ACI  301.

b.   Wood St uds and Fur r i ng:   WWPA G- 5, WCLI B 17, SPI B 1003 or  
NELMA Gr adi ng Rul es St andar d Li ght  Fr ami ng,  ai r  dr i ed or  k i l n dr i ed 
lumber.

c.   Met al  St uds and Fur r i ng:   ASTM C645,  but  not  l i ght er  t han 25 gage.

d.   Gypsum Wal l boar d Wor k:   ASTM C1396/ C1396M, ASTM C475/ C475M, ASTM C514, 
ASTM C1002, ASTM C1047, ASTM C840 and GA 216.   Wal l boar d must  be mi ni mum
 [ 12] [ 15]  mm [ 1/ 2] [ 5/ 8]  i nch t hi ck.

e.   Seal ant s:   ASTM C834.

f .   Pai nt i ng/ Coat i ng:   MPI  50 and [ [ MPI  139]  [ MPI  141][ MPI  114] ] ,  pr ovi de 
pr i mer ,  i nt er medi at e and t op coat .   Mat ch exi st i ng coat i ng mat er i al .   
Mat ch t he adj acent  sur f aces col or .

g.   Har dwar e:   Be of  t he t ype and si ze necessar y f or  t he pr oj ect  
r equi r ement s.   Si zes,  t ypes and spaci ng of  f ast ener s f or  manuf act ur ed 
bui l di ng mat er i al s must  be as r ecommended by t he pr oduct  manuf act ur er .   
Har dwar e exposed t o t he weat her  or  embedded i n or  i n cont act  wi t h 
pr eser vat i ve t r eat ed wood,  ext er i or  masonr y,  or  concr et e wal l s or  s l abs 
must  be z i nc coat ed.

][ Radon mi t i gat i on syst ems encl osur e component s,  mat er i al s,  f abr i cat i on,  
const r uct i on and i nst al l at i on f or  concr et e,  wood st uds and f ur r i ng,  met al  
st uds and f ur r i ng,  gypsum wal l boar d,  seal ant s and pai nt i ng must  conf or m t o 
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t he r equi r ement s speci f i ed i n t he r espect i ve speci f i cat i on sect i ons 
addr essi ng t hi s wor k cont ai ned i n t he pr oj ect  speci f i cat i on.

] PART 3   EXECUTI ON

3. 1   RADON MI TI GATI ON SYSTEMS I NSTALLATI ON

3. 1. 1   Furnishings

**************************************************************************
NOTE:   Choose one of  t he f ol l owi ng opt i ons.   I n most  
pr oj ect s,  t he Gover nment  wi l l  r emove f ur ni t ur e and 
equi pment  bef or e t he Cont r act or  begi ns wor k.   I n 
t hi s case t he f i r st  par agr aph shoul d be used.   

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

[ Fur ni t ur e [ , ( _____) ]  and equi pment  wi l l  be r emoved f r om t he ar ea of  wor k by 
t he Gover nment  bef or e r adon mi t i gat i on wor k begi ns.

][ Fur ni t ur e [ , ( _____) ]  and equi pment  wi l l  r emai n i n t he bui l di ng.   Cover  and 
seal  f ur ni shi ngs wi t h 0. 15 mm 6- mi l  pl ast i c sheet  or  r emove f r om t he wor k 
ar ea and st or e i n a l ocat i on on s i t e appr oved by t he Cont r act i ng Of f i cer .

] 3. 1. 2   Installation

a.   Pr ovi de r adon mi t i gat i on syst ems as i ndi cat ed i n t he appr oved desi gn 
dr awi ngs,  as speci f i ed i n ANSI / AARST RMS- LB, EPA 402- R- 93- 078 and as 
r equi r ed by t he speci f i cat i ons and st andar ds r ef er enced her ei n f or  t he 
r espect i ve mat er i al s usi ng wor kmen ski l l ed i n t he t r ades i nvol ved.   
I nst al l  pi pi ng pl umb and par al l el  t o exi st i ng wal l s,  par t i t i ons and 
cei l i ngs as appr opr i at e,  s l ope hor i zont al  r uns t o dr ai n,  and secur e i n 
pl ace i n a r i gi d and subst ant i al  manner .

b.   Seal  new and exi st i ng f l oor  s l ab penet r at i ons i n accor dance wi t h 
EPA 402- R- 93- 078 and as speci f i ed her ei n.   Pr event  ent r y of  soi l  gas 
i nt o t he bui l di ng and exhaust i ng of  condi t i oned ai r  v i a t he r adon 
mi t i gat i on syst em.  Seal  cr acks and openi ngs ar ound f l oor  s l ab 
penet r at i ons wi t h pol yur et hane seal ant .   Pr ovi de backer  r od or  
compar abl e f i l l er  mat er i al  as r equi r ed.   I nsur e t hat  al l  penet r at i ons 
t o t he bui l di ng ext er i or  ar e weat her t i ght .

c.   Lay wor k out  i n advance.   Exer ci se car e wher e cut t i ng,  channel i ng,  
chasi ng or  dr i l l i ng f l oor s,  wal l s ,  par t i t i ons,  cei l i ngs or  ot her  
sur f aces as necessar y f or  pr oper  i nst al l at i on,  suppor t  or  anchor age.   
Pat ch and r epai r  damage t o bui l di ngs,  pi pi ng and equi pment  usi ng 
wor kmen ski l l ed i n t he t r ades i nvol ved.

d.   Coor di nat e al l  wor k wi t h t he Cont r act i ng Of f i cer .

3. 1. 3   Supervision

I nst al l at i on of  t he r adon mi t i gat i on syst ems must  be super vi sed by a 
qual i f i ed mi t i gat i on pr of essi onal .

3. 1. 4   El ect r i cal  Wor k

NFPA 70, ANSI / AARST RMS- LB and EPA 402- R- 93- 078,  No.  12 AWG mi ni mum wi r e 
s i ze,  sol i d copper  i nst al l ed i n EMT or  sur f ace met al  r aceway.   A sour ce of  
el ect r i c  power  shoul d be avai l abl e wi t hi n [ 15]  [ _____]  met er s [ 50]  [ _____]  
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f eet  of  each f an i nst al l at i on.   Base bi ds on pr ovi di ng [ 15]  [ _____]  met er s 
[ 50]  [ _____]  f eet  of  wi r e and condui t  or  sur f ace met al  r aceway f or  each f an.

3. 1. 5   Mechani cal  Wor k

I CC I MC, SMACNA 1378, ANSI / AARST RMS- LB,   and EPA 402- R- 93- 078.

3. 1. 6   Syst em I dent i f i cat i on

**************************************************************************
NOTE:   For  NAVFAC pr oj ect s i ncl ude t he br acket ed 
t ext ,  ot her wi se del et e.

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

Label  al l  component s of  t he r adon mi t i gat i on syst ems i ncl udi ng,  but  not  
l i mi t ed t o,  pi pi ng ( ever y 3 met er s 10 f eet ) ,  encl osur es,  f ans,  el ect r i cal  
condui t  ( ever y 3 met er s 10 f eet )  and c i r cui t  br eaker s.    Label s must  r ead:

Radon Reduct i on Syst em.   Do Not  Tur n Of f .
Publ i c Wor ks Of f i ce Phone [ _____]

[ or  as speci f i ed by t he Cont r act i ng Of f i cer .

] 3. 2   RADON MI TI GATI ON SYSTEM ENCLOSURES I NSTALLATI ON

Pr ovi de encl osur es as i ndi cat ed i n t he appr oved desi gn dr awi ngs and as 
r equi r ed by t he speci f i cat i ons and st andar ds r ef er enced her ei n f or  t he 
r espect i ve mat er i al s usi ng wor kmen ski l l ed i n t he t r ades i nvol ved.   I nst al l  
encl osur es pl umb,  l evel  and par al l el  t o exi st i ng wal l s,  par t i t i ons and 
cei l i ngs as appr opr i at e,  and secur e i n pl ace i n a r i gi d and subst ant i al  
manner.

3. 3   POST MI TI GATI ON FUNCTI ONAL EVALUATI ON/ I NSPECTI ON

3. 3. 1   ASD Syst ems

I n conj unct i on wi t h act i vat i ng an ASD syst em,  t he suct i on i n syst em pi pi ng 
must  be measur ed and r ecor ded al ong wi t h at  l east  one PFE measur ement  t hat  
i s  conduct ed under  c l osed- bui l di ng or  nor mal  oper at i ng condi t i ons.   I t  i s  
r ecommended t hat  bot h measur ement s be made under  condi t i ons t hat  r ef l ect  
nor mal  bui l di ng oper at i on when si gni f i cant l y occupi ed and i ncl ude 
consi der at i on f or  wor st - case condi t i ons.

3. 3. 1. 1   PFE Measur ement

Obt ai n PFE measur ement s at  mor e t han one poi nt  di s t ant  f r om each suct i on 
poi nt ( s)  t o ver i f y i nt ended desi gn usi ng a di f f er ent i al  pr essur e gauge 
capabl e of  r eadi ng t o 0. 25 Pa 1/ 1000 i n wat er  col umn.   Recor d PFE t est  
l ocat i on and cl ose i n a nonper manent  f ashi on t o f aci l i t at e any f ut ur e needs 
( e. g.  di agnosi ng a syst em when r adon t est s do not  i ndi cat e success i n 
achi evi ng mi t i gat i on goal s) .

3. 3. 2   Non- ASD Syst ems

Measur ement s of  ai r f l ow vol ume,  pr essur e and ot her  syst em par amet er s t hat  
ar e appl i cabl e t o t he met hod chosen must  be r ecor ded af t er  i nst al l at i on.
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3. 4   FI ELD QUALI TY CONTROL

3. 4. 1   Radon Mi t i gat i on Syst em I nspect i on

I nspect  and appr ove i n wr i t i ng by a qual i f i ed mi t i gat i on pr of essi onal  each 
r adon mi t i gat i on syst em.   Ver i f y compl i ance wi t h t he desi gn,  ANSI / AARST MALB, 
ANSI / AARST RMS- LB and t he pr esence of  f i r e st ops.   Pr ovi de t he Radon 
Mi t i gat i on Syst em i nspect i on t o t he Cont r act i ng Of f i cer .   Def i c i enci es 
i dent i f i ed i n t he i nspect i on r epor t  must  be cor r ect ed by t he Cont r act or  at  
no addi t i onal  cost  t o t he Gover nment .

3. 4. 2   Post  Mi t i gat i on Test i ng and Moni t or i ng

Per f or m post  mi t i gat i on r adon t est i ng i n t he bui l di ngs as speci f i ed i n 
ANSI / AARST RMS- LB, EPA 402- R- 93- 078 and her ei n.

3. 4. 2. 1   Shor t  Ter m

**************************************************************************
NOTE:   For  wor k i n t he cont i nent al  Uni t ed St at es,  
Al aska and Hawai i  sel ect  pCi / L as t he uni t  of  
measur e.   For  wor k el sewher e i n t he wor l d Bq/ cu m 
may be t he r equi r ed uni t  of  measur ement .   Consul t  
wi t h t he Cont r act i ng Of f i cer  and use t he uni t  of  
measur e f ami l i ar  t o t he pr ospect i ve Cont r act or s.

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

Test  each r adon mi t i gat i on syst em as descr i bed bel ow.  

a.   Test  each r adon mi t i gat i on syst em f or  ef f ect i veness no sooner  t han 
24- hour s nor  l at er  t han 15 days af t er  act i vat i on of  t he r adon 
mi t i gat i on syst em.   Per f or m al l  t est i ng i n accor dance wi t h 
ANSI / AARST MALB, ANSI / AARST RMS- LB and al l  l ocal ,  st at e and Feder al  
r equi r ement s.   Pr ovi de shor t  t er m r adon det ect or s ( char coal ,  el ect r et  
i on chamber  or  appr oved equi val ent )  at  t he r at e of  one det ect or  per  186 
squar e met er s 2, 000 squar e f eet  but  not  l ess t han one det ect or  per  
encl osed space,  except  f or  c l oset s.   On copi es of  t he bui l di ng f l oor  
pl ans,  l ocat e and i dent i f y each shor t  t er m det ect or  and pr ovi de shor t  
t er m det ect or  dat a on copi es of  t he " Devi ce Pl acement  Log"  cont ai ned i n 
EPA 402- R- 92- 014.

b.   At  t he end of  t he t est i ng per i od,  col l ect  t he det ect or s and send t he 
det ect or s t o t he t est i ng l abor at or y f or  anal ysi s.   Pr ovi de r adon t est  
r esul t s of  t he ef f ect i veness of  t he mi t i gat i on syst ems not  l at er  t han 
30 days af t er  col l ect i ng t he det ect or s.   Radon t est  r esul t s must  be 
sent  f r om t he t est i ng l abor at or y di r ect l y t o t he Cont r act i ng Of f i cer  
wi t h one copy t o t he Cont r act or .   Compl et e t he l i ne i t em i nf or mat i on on 
t he " Devi ce Pl acement  Log. "

c.   Radon t est  r esul t s above [ 148 Bq/ cu m] [ 4. 0 pCi / L]  r equi r e syst em 
r edesi gn and i nst al l at i on modi f i cat i ons as necessar y t o achi eve r adon 
t est  r esul t s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L] .   Submi t  desi gn 
modi f i cat i ons t o t he Gover nment  f or  r evi ew and appr oval .   Af t er  
appr oval  of  t he desi gn modi f i cat i ons,  pr ovi de i nst al l at i on 
modi f i cat i ons t o t he r adon mi t i gat i on syst em and r et est  f or  
ef f ect i veness.   Repeat  t hi s shor t  t er m t est  pr ocedur e unt i l  t est  
r esul t s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L]  ar e achi eved.

d.   Syst em modi f i cat i ons ( as- bui l t  syst ems i nst al l at i ons)  must  be r ef l ect ed 
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i n t he Cont r act or ' s desi gn document s ( dr awi ngs and desi gn nar r at i ve) .

3. 4. 2. 2   Long Ter m

**************************************************************************
NOTE:   For  wor k i n t he cont i nent al  Uni t ed St at es,  
Al aska and Hawai i  sel ect  pCi / L as t he uni t  of  
measur e.   For  wor k el sewher e i n t he wor l d Bq/ cu m 
may be t he r equi r ed uni t  of  measur ement .   Use t he 
uni t  of  measur e f ami l i ar  t o t he pr ospect i ve 
Contractors.

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

Af t er  accept ance of  t he r adon mi t i gat i on syst ems,  pr ovi de f or  l ong t er m 
t est i ng ( 8 t o 12 mont hs) ,  see bel ow.

a.   Per f or m al l  t est i ng i n accor dance wi t h ANSI / AARST MALB, 
ANSI / AARST RMS- LB and al l  l ocal ,  st at e and Feder al  r equi r ement s.   
Pr ovi de l ong t er m r adon det ect or s ( al pha t r ack,  el ect r et  i on chamber  or  
appr oved equi val ent )  at  t he r at e of  one det ect or  per  186 squar e met er s 
2, 000 squar e f eet  but  not  l ess t han one det ect or  per  encl osed space,  
except  f or  c l oset s.   Locat e and i dent i f y each det ect or  on copi es of  t he 
bui l di ng f l oor  pl ans and i n t he Radon Det ect or  Locat i on Log.   Af t er  
i nst al l i ng t he det ect or s,  f ur ni sh t he compl et ed det ect or  document at i on 
and mai l er s t o t he Cont r act i ng Of f i cer .

**************************************************************************
NOTE:   Dependi ng upon t he r esour ces avai l abl e at  t he 
act i v i t y or  f aci l i t y ,  sel ect  t he appr opr i at e 
par agr aph f or  col l ect i ng t he l ong t er m det ect or s.

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

[ b.   At  t he end of  t he t est i ng per i od,  col l ect  t he det ect or s,  r equest  r et ur n 
of  t he det ect or  document at i on and mai l er s f r om t he Cont r act i ng Of f i cer  
and send t he det ect or s t o t he t est i ng l abor at or y f or  anal ysi s.   Radon 
t est  r esul t s must  be sent  f r om t he t est i ng l abor at or y di r ect l y t o t he 
Cont r act i ng Of f i cer  wi t h one copy t o t he Cont r act or .   Compl et e t he l i ne 
i t em i nf or mat i on i n t he Radon Det ect or  Locat i on Log.

][ c.   At  t he end of  t he t est i ng per i od,  t he Cont r act i ng Of f i cer  wi l l  col l ect  
and send t he det ect or s t o t he t est i ng l abor at or y f or  anal ysi s.   Radon 
t est  r esul t s must  be sent  f r om t he t est i ng l abor at or y di r ect l y t o t he 
Cont r act i ng Of f i cer  wi t h one copy t o t he Cont r act or .

] d.   Radon t est  r esul t s above [ 148 Bq/ cu m] [ 4. 0 pCi / L]  r equi r e syst em 
r edesi gn and i nst al l at i on modi f i cat i ons as necessar y t o achi eve r adon 
t est  r esul t s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L] .   Submi t  desi gn 
modi f i cat i ons t o t he Gover nment  f or  r evi ew and appr oval .   Af t er  
appr oval  of  t he desi gn modi f i cat i ons,  pr ovi de i nst al l at i on 
modi f i cat i ons t o t he r adon mi t i gat i on syst em and r et est  f or  
ef f ect i veness.   Repeat  t he shor t  t er m and l ong t er m t est  pr ocedur es 
speci f i ed her ei n unt i l  t est  r esul t s bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L]  ar e 
achieved.

e.   Payment  f or  wor k r equi r ed because l ong t er m t est i ng r esul t s i n r eadi ngs 
above [ 148 Bq/ cu m] [ 4. 0 pCi / L]  wi l l  be made f r om t he f unds i dent i f i ed 
i n t he " Schedul e of  Pr i ces"  f or  t he wor k r equi r ed under  t hi s par agr aph 
and def i ned under  t he par agr aph POST MI TI GATI ON TESTI NG -  SCHEDULE OF 
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PRI CES DATA i ncl uded her ei n.   Payment  of  t hese f unds wi l l  be made onl y 
af t er  t he Cont r act i ng Of f i cer  has r ecei ved t he r adon t est i ng r esul t s 
f r om t he t est i ng l abor at or y and t he r eadi ngs f or  t he l ong t er m t est i ng 
ar e bel ow [ 148 Bq/ cu m] [ 4. 0 pCi / L] .

f .   Fi nal  syst em modi f i cat i ons ( as- bui l t  syst ems i nst al l at i ons)  must  be 
r ef l ect ed i n t he Cont r act or ' s desi gn document s ( dr awi ngs and desi gn 
narrative).

        - -  End of  Sect i on - -
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