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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

The following items are applicable to this modification:

CONTINUATION
1. PROPOSAL DUE DATE IS APRIL 29, 2003 at 2:00 pm. Proposals are to be delivered to US Army Engineer
District, Norfolk, 803 Front Street, ATTN: CENAO-SS-C, Norfolk, VA 23510-1096.

2. Section 00010: DELETE Bidding Schedule in its entirety and REPLACE with the attached Bidding Schedule.
3. Section 00100: ADD Clause FAR 52.217-0005, Evaluation of Options.
4. Section 00800: ADD Clause FAR 52.217-0007, Option for Increased Quantity—Separately Priced Line Items.

5. Technical plans and specifications are amended. Make appropriate changes in accordance with the attached.



Section 00010 - Solicitation Contract Form

ITEM NO
0001

ITEM NO
0002

ITEM NO
0003

SUPPLIES/SERVICES  QUANTITY UNIT UNIT PRICE
1 Lump Sum

SCHEDULE I - BASE (Items 0001-0004)

FFP

All work for replacement of the existing Hazardous Waste Tank with new tank that
meets RCRA and State standards, complete, in accordance with the drawings and
specifications, excluding items 0002 thru 0004 and Optional Bid Items.

SUPPLIES/SERVICES  QUANTITY UNIT UNIT PRICE
1 Lump Sum 60,000.00

FFP
All work for O&M Manuals as specified from preparation to final excluding items

0001, 0003 and 0004 and Schedule II - Optional Bid Items.

SUPPLIES/SERVICES ~ QUANTITY UNIT UNIT PRICE
1 Lump Sum 25,000.00

FFP
All work for As-Built drawings as specified from preparation to final excluding

items 0001, 0002 and 0004 and Schedule II - Optional Bid Items.
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AMOUNT

AMOUNT
60,000.00

AMOUNT
25,000.00




ITEM NO
0004

ITEM NO
0005

OPTION

SUPPLIES/SERVICES  QUANTITY UNIT UNIT PRICE
1 Lump Sum 12,000.00

FFP
All work for Form 1354 Checklist and Equipment in place list as specified from

preparation to final excluding items 0001 thru 0003 and Schedule II - Optional Bid
Items.

SUPPLIES/SERVICES QUANTITY UNIT UNIT PRICE
50 Cubic
Yard

SCHEDULE 1II - OPTIONAL BID ITEM

FFP
All costs in connection with rock excavation for structures and grading for up to 50

CY complete, including all work thereto as shown on the drawings and as
specified, exclusive of items 0001-0004.
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AMOUNT
12,000.00

AMOUNT
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52.217-5 EVALUATION OF OPTIONS (JUL 1990)

(a) Except when it is determined in accordance with FAR 17.206(b) not to be in the Government's best interests, the
Government will evaluate offers for award purposes by adding the total price for all options to the total price for the
basic requirement. Evaluation of options will not obligate the Government to exercise the option(s).

(b) The Government may reject an offer as nonresponsive if it is materially unbalanced as to prices for the basic
requirement and the option quantities. An offer is unbalanced when it is based on prices significantly less than cost

for some work and prices which are significantly overstated for other work.

(End of provision)
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52.217-7 OPTION FOR INCREASED QUANTITY--SEPARATELY PRICED LINE ITEM (MAR 1989)

The Government may require the delivery of the numbered line item, identified in the Schedule as an option item, in
the quantity and at the price stated in the Schedule. The Contracting Officer may exercise the option by written
notice to the Contractor within 120 calendar days from receipt of Notice to Proceed. Delivery of added items shall
continue at the same rate that like items are called for under the contract, unless the parties otherwise agree.

(End of clause)



SPECIFICATIONS

US ARMY CORPS HAZARDOUS WASTE TANK LINE C
OF ENGINEERS

NORFOLK DISTRICT

APRIL 15, 2003 (REVISED)

PREPARED FOR

RADFORD ARMY AMMUNITION PLANT
RADFORD, VIRGINIA
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SECTI ONJ01005

PROJ ECTIMORKIREQUI REMENTSCANDORESTRI CT1 ONS
07/ 00

PART 1 OOOGENERAL
1. 1000DEFI NI TI ONS

a. OOFaci lity: OOThef aci | i t yO sORadf or dCAr ny DAmmuni ti onOPl ant . OO0O00
b. OOCO OdCont ract i ngdOf fi cer Dor Chi sCaut hori zed(r epr esent ati ve.

c. 0dOperati nglCont ract or: OOAl | i ant OTechOSyst ens.

Al'l Or ef erencest o[Her cul esshal | bellchanged oAl | i ant OOTechOSyst ens

1. 2000SPECI ALCCONTRACTORCREQUI REMENTS
1. 2. 1000Per f or mancelperi od

TheOCont r act or Oshal | Chave420Ccal andar Odays [t oOconpl et et heOwor k. 0O
1. 2. 2000STRUCTURAL CIDRAW NGCDI MENSI ONS

Thelbui | di ngd ayout, [0 ncl udi ngtbot hChori zont al CandOver ti cal Odi nensi ons, 0 sO
shownon[t he[Ar chi t ect ur al Osheet sCcont ai nedd n(t heOcont ract Odr awi ngs. 0000
TheOCont r act or Oshal | Ousel helldi mensi ons[f r onit heOAr chi t ect ur al Osheet st o
obt ai nOdi nensi onsf or (f oundat i ond ayout CandOst r uct ur al Ohenber sCasOnecessar yl
t oCpr epar el | Oshopdr awi ngsCandf abri cat eCst ruct ur al Orenber s. OTher eOnay [bel
soneld nst ancesOwher e[t heOCont r act or Oshl | Chavelt o(adj ust Cact ual Odi mensi ons[
tolk hesubmi ttedd t ensk hat CheOwi | | Cuse, Ot o i nal i ze(t hed ocat i onUof Call
struct ural Orenber . DAnyOsuchOadj ust nent sOshal | Obellcl ear | y[ dent i fi edTont hed
subm tt edOshopOdr awi ngsCf or OGover nnent Or evi ew.

1. 3OOOCOOPERATI ONCW THOUSI NGLAGENCYDANDUOTHERICONTRACTORS

Dur i ngt heOper i odUof [t hi sOcont ract, Dot her Ocont ract sOayCbel nOf or cef or [t heO
constructi onOof Dot her [f eat ur esOof Owor kOonOor Oadj acent [t ot heIsi t elJof Cwor kO
bei nghacconpl i shedOunder [t hi sCcontract. O t Oshal | Cbel helr esponsi bi | ityOof O

t heOCont r act or Donlk hi sCOcont ract [t obef ul | yO nf or medOof [t helext ent Uof [t hed

i mtsCof Owor k[t oCbelper f or mredCby ot her OCont r act or s. OShoul dCt her eCbelany
conflict (betweenlt hesedimts, 0tOshal | Obelbrought [t ot he(att enti onOof [0t he
Contracti nglOf fi cer (CO andlt hedCO s[deci si on(Oshal | Cbe(¥ i nal . OAl so, Cpri or (0t o
conpl eti on0of Owor kCunder [k hi sCcont ract , Orenber sOof [t he[OUsi ngOAgency Omay [he
per f or m ngOwor kOor Doccupyi nglof aci i ti esOonOor Cadj acent [t ot helar ea. 0dTheO
Contract or Oshal | Oar rangeChi sOpl ant CDandOshal | Oschedul eCandOper f or nikt hi sCwor kO
solas[t olef fecti vel ylcooper at eCwi t h(dal | Cot her OCont r act or sCandOGover nirent O
agenci es.

1. 4A000PERSONNELORESTRI CT1 ONS

Per sonnel Oare i m t ed(t o0t hel nmredi at e(si t eCar easCandshal | Onot Cent er O

bui | di ngsCor (f aci i ti esOnot [ nvol vedOd nt heCwor k. OJAl | Cenpl oyeesCof [t hel
Contractor Owi | | Tbelsubj ect [t olal | Or ul esUandr egul ati onsCof (Ot heOFaci | i tyO

whi chOpert ai n(0t oOper sonnel . OOThedCont r act or Oshal | Cer ect Of encesCand3si gnsCasO
speci fi eddand[belr esponsi bl e[ or (0t helr estri cti onsCof Cal | Oper sonnel . OTheO
Contractor' sOpl ansf or Orestri cti ngOper sonnel Oaccesst o[t he(pr oj ect Osi t el
shal | CbeOsubmi tt edf or Dappr oval OasCalpar t Oof [t heOSaf et yOPI an( Acci dent O
Preventi ondPl an) . OO

1. SOO0OTRANSPORTATI ONCFACH LI TIES
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TheOraci ity sCservedbyUOanCal | Dweat her Osur f acedr oadUnet wor k. [IJRoad(s) O
wi t hi n(t heOFaci | i t yOpr oposedt o[belusedby [t heOCont r act or Oshal | ObeOsubj ect O
t oOpri or Oappr oval Dof Ot heOFaci | i t yOaut hori ti esfandOsuchlr oads, i f Oused, O
shal | Cbelnai nt ai ned™t hr oughout Oconst ructi onfandOshal | (el est or ed(t oCasO
goodcondi ti onCasCexi st edOpri or [t ot hei r Cuse. OOTheOCont r act or Oshal | Cal so
construct, Osubj ect [t oOapproval , Osuchh enpor ar yhaul [O0r oadsOandbr i dgesCasO
may [(belhecessar y[f or Oconduct i ngthi sCwor k. OC0AnyOsuch enpor ar y[Cconst ruct i ond
shal | [belr enovedCandt he[af f ect edar ealr est or ed[t o[ t sCor i gi nal Ccondi ti on. 0
Al | Ocost sf or Ot heCuseOof Cexi sti ngltransportationfacilities, fortheld
constructionOof (t enporaryfacilities, Candf or Ohai nt enance, [r epai r, [0r enoval O
andrestorati onOshal | Cbelbor nelby[t he[dCont r act or .

1. 5. 1000UseOof ORoads

Har d- sur f acedr oads[f r onilU. S. OH ghways[110and4600ser velt he

pl ant . OTheOovenent Dof Cal | Cvehi cl esDOwi t hi n(t heOFaci | i t yOshal | ObeOconfi nedO

t ot helr oadsdesi gnat edCandshal | Oconpl yOwi t hCk raf fi cOr egul ati onsOwi t hi nO
theOFacility. OThedCont r act or Oshal | CkeepOal | Or oadsOcl ear Cof Oal | Dobst ructi onsO
andf r eelof ChudOandot her OOf or ei gnOmat eri al sOr esul ti ngf r onTloper ati ons. O0TheO
Contractor' sCivehi cl esCshal | Cat Onot i mef ol | owCallvehi cl elcl oser Ot han0500
feet, CandOal | Ovehi cl esOshal | Cpul | Cof f Ot her oadCandOcone ™t oOalconpl et elist opd
whenlneet i nglener gencyllvehi cl es, [ivehi cl esCescorti ngbheavylCequi pnent, or [

vehi cl esDwi t hOf | ashi ng i ght s. (MhenOappr oachi ngj eepltractor-trail erstf ronf]
t helr ear, [vehi cl esOshal | Onot [pass. FacilityOspeed i mtsOandtrafficO

control slshal | CbheCobser ved.

1. 5. 200RoadRest ri cti ons
TheOnmovenent Cof Oal | Ovehi cl esOwi t hi nt heOFaci | it yOshal | belconfi ned™ ot heO
roadsdesi gnat edCandOshal | Oconpl yOwi t h(t raf fi cOr egul ati onsOwi t hi n(t he
Faci lity. OOX her Or oadsOmay belusedUonl yOwi t h(t heOappr oval Oof Ot heOCO.

1. 5. 3000C eat edVehi cl es

Cl eat edOvehi cl esCshal | Onot belnovedOover COsur f acedr oadsOexcept Cat [t heO
i medi at e(3si t elof [t helar eaOwher e[t heyUar e[ o[belused.

1.5. 400RoadRest ri cti ons
TheOnmovenent Cof Oal | Ovehi cl esOwi t hi nt heOFaci |it yOshal | belconfi ned™ ot heO
roadsdesi gnat edCandOshal | Oconpl yOwi t h(t raf fi cOr egul ati onsOwi t hi n(t he
Faci lity. OOX her Or oadsOay belusedOonl yOwi t h(Ot heOappr oval Dof Ot heOCO.

1. 5. 50000Rai | OSer vi ce
Rai | roadshi pnent sOraybeChadelbyNor f ol k(OSout her nORai | wayOdi rect | yO nt o
Radf or dOAr my Ammuni ti onOPI ant . OO0SuchOshi prrent sCOshal | ObeOnadet oOPepper,
Vi rginia.

1.5.5. 1000Rai | OCar OUnl oadi ng

Cont r act or Omay[belr equi r ed oOst opOwor kOandd eavelt hellsi t eCduelt olr ai | Ccar O
unl oadi ng[R2- 40hour sCalweekDwi t hout Onot i ce.

1. 5. 60000NewRi ver [Bri dgellLimtations

TheONewRi ver [bri dgeli n(t heOFaci | i t yChasOanOH 200 i ved oadd i mi t CasO
desi gnat ed[by[t heOArrer i canlAssoci at i on0of OSt at e[Hi ghwayOOf fi ci al s, Candt hi sO
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[imtOshal | Onot Chelexceeded. OOLoads[wi der [ han[J10- 1/ 2(f eet Uor Chi gher (0t hanO
1600 eet Oshal | Onot CbeOnovedOover [0t helbr i dgeDOw t hout Opr i or Cappr oval Dof Ot heOCO.

1. 5. 7000Loadi nglLi m tati ons

Loadd i mt OOf or Cal | Or oadsOwi t hi n(t he[boundari esCof [t heOFaci | ity sO8t onsO
per Cax| e. OOTheOCont r act or Oshal | Ohot Oexceedt hesed i mi t sCexcept ChyOpri or O
writtenCapproval Dof Ot heOCO.

1. 5. 80000r ansport at i onCof COPer sonnel W t hi n(t heFaci lity

Cont r act or Downed[vehi cl esUshal | Cbelused(t ot r ansport Cwor ker sCf r onit hed

ent rancelgat est o0t he[wor k(si t es, (bellequi ppedwi t hCappr ovedfired

ext i ngui sher Oandf i r st Cai dlki t s, CandOreet Oal | O awsCandOr egul ati onsf or O
transporti ngOper son(s) Donlist at e[of Vi r gi ni alChi ghways. O0Pri vat eCownedd

vehi cl esOshal | Onot Cbelal | owedd n(t he(OFaci | i tyOdareaOw t hi n(t helsecurityO

f ence. OBusesOandlCot her Cappr ovedvehi cl esCusedf or (0t r anspor t Cof Owor ker sO
onl yOmay[beOpar kedOover ni ght [0 nsi det he(Ogat e[l n(t heOar ealt ofbedesi gnat ed
at [t het i me[of Oconstructi on.

1. 5. 900Vehi cl edPasses

Onl yOof fi ci al OContract ors' Dvehi cl esOwhi chOar eCusedd nCt heOper f or mancelof O
theDOwor kOwi | | CheOpermittedOwi t hi n(t heOFaci | i ty. OJAOvehi cl edpassOwi | | [heO

i ssuedlt oCappr ovedvehi cl esCuponlr equest [t ot he[Pl ant OSecuri t yOX fi cer. ONoO
vehi cl esshal | (beal | owedt oCent er Ot heOFaci | i tyCunti | OsuchOper m t sChaveOd
been[ ssued.

1. 6 JJ0OCOORDI NATI ONOI NCMORKCAREAS
1. 6. 1000Cccupi edVor kOAr ea

ThelOar ealOwher eOwor kO st olbelacconpl i shedOwi | | Obeloccupi edCdur i nglt heOwor k. O
OAct i vi ti esOof [t heCoccupant sCof [t heschedul edOwor kOar ealdshal | Onot Che

i nt errupt edlor Chanper edd nOanyCway 0w t hout Opri or Ow i tt enCappr oval Dof Ot heO
ContractingOFficer.

1. 6. 2000Unoccupi edMér kDAr ea

Thelar ealwher et heOCont r act or [ sOschedul edt oCper f or nilt heCwor kCwi | | Onot CheO
occupi eddur i ngt heDwor k, Ohowever , [t hedCont ract or sCwor kDacti viti esOhayd
af f ect Dot her Car ea( s) (0t hat Car eCloccupi ed. UAl | Owor kOshal | Obeldi nCaccor dancel

wi t h[t hedCont r act or ' sOwor k[pl an.

1. 6. 3000VRiI nt enancelof OUtilities

Any[activelutilities, d ncludi nglbut Onot O i nmi ted® olel ectricity, Ogas, Owater, O
sewer, Oheat i ng, Oai r Ocondi ti oni ng, Oor Canyd i keOser vi ce, Ot hat Owi | | Or equi r e

i nterruptionlor O epl acenent [0 nCanyOoccupi edCar eallaf f ect edCasCalr esul t Cof O

t heCont r act or sischedul edCwor kOacti viti es, Oshal | Cbelt enporari | yOprovi dedby
t heCont r act or Oat [hi sOownlCexpenselunti | [t helaf f ect edOser vi cel sf ul | yOandO
per manent | y[r est or ed. OOAl | [t enpor ar yOnret hod( s) Dof Oser vi celr epl acenent [t hed
Cont r act or Opr oposesf or Duselont hi sOcont ract Oshal | Obelappr ovedOby [t he[OCOO
prior 0t oldcomrenci nglt heOwor k.

1. 6. 4000Hour sOof OWOr k

ThelOnor mal Owor kChour sOf or Cconst ruct i onOshal | Chef ron8: 000a. m Ot o4: 300p. m O
Monday [t hr oughOFr i dayOof CeachCweek. O0Any [r equest [t oCchanget heseChour sO
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shal | belmaded nOw i ti nglt ok heOCont ract i ngX fi cer at O east [t wollcal endar O
daysOpri or [t o[t he(desi r edOday Donwhi cht helOchangel st o0goli nt oCef f ect . OO
TheOchangedUhour sCshal | Ohot Ogoldi nt oOef fect Cunti | Dw i tt enOper m ssi onChasO
beenlr ecei vedf r onilt heOContracti ngOXf fi cer.

1. 6. 50000Hot (Mér k[OPer i t

Heat Cor Ospar kOpr oduci ngOdevi cesOsuchOasOwel di ngOmachi nes, Opower Dact uat ed
anchori ngdevi ces, Odril I s, [f | ares, Omat ches, OOf i r ear s, Camuni ti ons, Ccaner as, O
andf | ashl i ght sOshal | Onot belusedCei t her 0 nsi delor Cout si deCwor ki ngCar easd
unti | Oalhot Dwor kOper m t Chasbeenl ssuedby [t he[0Oper at i ng0Cont ract or. (0
Request [f or Chot Dwor kOper m t sOshal | CbeOmadeld nOwr i tinglt o0t heOCont racti ngd

O ficerOnot O essCk hanf i veDwor ki ngOdaysUpri or [t ol helr equest Uof Ot helpernit. O
Al | Cheat Opr oduci ngldevi ceslshal | (helat t endedOat Cal | [ i nes.

1. 6. 60000Mbbi | eORadi oJEqui pnment

The[OCont r act or Oshal | Onot OuseOanyOobi | elr adi oCequi pnent Owi t hi n(t hedf encedO
ar eallof Ot heOFaci lity.

1. 6. 7000Cont am nat edCAr eas

Not i celd sCher ebygi venlt hat Osonelof [t heOar eas[ n(whi cht heCwor ki st o[beO
per f or medOhay ChavebeenOusedf or [t he(pr ocessi ngUof Cexpl osi velrat eri al s. (00
TheOGover nment Odoesnhot [0 nCany Dway Cwar r ant [t hat [t heOar easCarelentirel y(f reeld
of Cal | Cexpl osi vesOandOholr epr esent at i onOof Dany ki ndOwhat soever O sOmadedt hat O
al | Oexpl osi vesChavelbeenlr enoved, Onor [Cwi | | Tt heOGover nnent Cbhel i abl e or DanyO
danaget oCper sonsOor Cpr oper t yshoul ddanyOdamagelbelloccasi onedCasCalr esul t O
of Canylexpl osi velmat eri al [t hat OnmayOnot Chavebeenlr enpved. OOThedCont r act or O
wi | | belhel dOr esponsi bl el or Onmaki ngt hesef act sCknownt oCal | Oper sonnel O

duri ngt heOper f or manceof [0t hi sOwor k.

1. 6. 8000Security(Badge[ORequi renent s

Al'l Oper sonsOper f or mi ngDOwor kDonORFAAPOnust haveOaOsecuri t yfbadge. OThesel
badgesCar e(ei t her [t enpor ar y[vi si t or Cbadges( t wolweeks[or [ ess) Owhi ch

requi reCanCaut hori zedOCont r act or Cescort Oat Cal | [t i mes, Dor Caljper manent [badge
(t woOweeks [ or Onor e) Owhi chlper m t st heOwear er [t oCpassO n- and- out Dof [t he
securitylgat es(l o- and- f r onihi sCwor kOar ealwi t hout CanCaut hori zedOCont r act or [
escort. OTenpor ar y[badgesOar el ssuedf or Oaldone- week[per i oddandCr enewabl e(f or O
anot her DoneOweekOperi od, Oraxi nunilof Ot woOweeks. Badges, [ egar dl ess[of [t ypeO
nmust Chelt ur ned0 nt oOSecuri t yOuponOconpl et i onCof [t heOwor kOef fort/ contract. O
Fai | ure o0t ur n nObadgeswi | | Or esul t 0 nCwi t hhol di ngOof Ot he[OCont r act or' s
final Opaynment Cunt i | Oal | CbadgesChavelbeenOaccount ed.

1. 6. 8. 1000Per sonnel [Escort
An[laut hori zedOCont r act or Or epresent at i velust Cescor t Oal | Oper sonnel O
attenpti nglt ollobt ai nOalbadgel o0Security. OThelr epresent ati velshal | Osi gnO
docunent at i onlt hat [t heCenpl oyeelreet sOSecuritylcriterialandd sOsui t abl ef or O
albadgell olbeld ssued.

1. 6. 8. 2000Non- USCOCi ti zens
Al | Oper sonsOwhoOar enon- USCki ti zensOmust Opr ovi dedandOcar r y[t hei r OG eenldcar dO
andOwr i t t enCappr oval Of r onidt he ORFAAPOCommandi ngdX f i cer Dor DACOSecuri tyd
O ficer (bef or eCalbadgelcanlbeld ssued.

1. 6. 8. 300Pr e- Enpl oynent [ nvesti gati on
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OnCont r act sCexpect edt oCexceed woDweeks, [t hef ol | owi ng[Pr e- Enpl oynent O
I nvesti gati onOof Cal | OCont r act or Oenpl oyeesshal | CbeOacconpl i shedOpri or [t o
security[badgeslbei ngl ssued.

a) O000Cont r act or Oshal | Oper f or nidal0Pr e- Enpl oynent Ol nvest i gati onUof Cal | O
enpl oyeesCandsubCont r act or Cper sonnel CwhoOwi | | Dwor kCat ORFAAPCuUnder [t hi sO
contract. OSuch nvesti gati onOshal | 0 ncl udeOasOalm ni num [t helf ol | owi ng:

1) O0OOCheck Oof Opr i or Cwor kr ecor dIf or Caljper i odOof Conelyear .

2) OCheckof Opol i celr ecor dsl nlki t yOor Ocount yOof [r esi dencelor Cwi t h{

reput abl ellci ti zensO nt helOcomuni t yOf or Opri or (Ot hr eelyear s or O onger Ui f O
condi ti onsOwarrant) .

3) DAny ot her Osour celof O nf or mat i onCwhenldeenedOnecessar yOor Cappr opri at e[
t oldet er m nelt heOappl i cant' sCchar act er CandOr eput ati onr ef | ecti nglonChi sO
el igibilityOforOenpl oynment Oat ORFAAP.

b) DAnOappl i cant Oshal | Onot CheCenpl oyedUat ORFAAPCunder [t hi sOor der :
1) MWholdel i beratel y(f al si fi es, O srepresent s, Oor Doni t sCrat eri al Of act sO
onllkt hel[J obOappl i cati onf orm
2) MWhoselact i viti esl ndi cat elhe/ shel sOnot Cr el i abl elor [t r ust wor t hy;
3) (Mhosellact i onsCdenonst r at e(ddi shonest, [0 nmor al , Oor Onot ori ousl yO
di sgracef ul Cconduct ;
4) DMhoOsuf f er stf r onidchr oni cOal cohol i smiJor Chabi t ual Oof 0 nt oxi cant s;
5) MhoOsuf f er sOf r onidr ugCaddi ct i onCor Chabi t ual OuseCof [Odr ugs;
6) Mher e[ hedf act sOpr ovi delr eason[t olbel i evelt heCappl i cant ODwoul dlbel
suscepti bl el olcoer ci on, O nf | uence, Dor Opr essur e[whi chcoul ddcauselhi ni
tolact Ocontrary[t ok hell nt er est sCof [t he(hat i onal Osecuri t yCor [t helbest O
i nt erest Oof Ot heOuUni t edSt at esOGover nnent .

¢) OUponOconpl et i onUof Osuchl nvesti gati on, Ot he[Cont r act or Oshal | Of ur ni sh(t o0
Securi t yOanCexecut eddFor niIDUP- 3871, Oshow nglhane, Oaddr ess, [(dat e, Oandpl ace
of (birth, Cciti zenshi p, O0Soci al OSecur i t yOhunber, Oconfi r niwhet her Dor Onot [t hed
enpl oyeelhasbeenconvi ct edCof Callcri neCandlCcerti f y[t hat [t heCappl i cati onlof O
t heCOenpl oyeelChasbeen nvest i gat edCand sCaccept abl e or Oenpl oynent Oat O
RFAAP.

d) OAnCappl i cant OwhoChasOnot Cr ecei vedOaPr e- Enpl oynent Ol nvest i gat i onCandCwhoO
i sOsent [t ot heOSecuri t y(ODepar t ment Cof or Cpr ocessi ngOwi | | CbeOpr ocessedCandO
handl edCasCalvi si t or. DAnCaut hori zedOCont r act or Cescort [shal | belr equi redf or O
t heOappl i cant Ounti | [t he[ nvesti gati ond sCconpl et ed. OUponCconpl et i onCof a0l
favorabl el nvesti gati on, [t helexecut eddrFor nJDUPO38710shal | belf ur ni shedt o
Securi t y[Depart ment [f or [ ssuancelof Caljper nanent [badgeCasnot edOabove. O f O

t hel nvestigati onlreport 0 sCOunfavor abl e, [t he(OCont r act or Oshal | Odeny [t hel

t erpor ar yCenpl oyeelf urt her Caccesst oORFAAP, [ ncl udi ngt enpor ar y[badgeO
access.

e) Al | OCont ract or Oper sonnel Oshal | Cconpl yOwi t h(k heOpr ovi si onsOof [t hi sOcl aused

i n(Ot heCenpl oynent Cof Oper sonsf or Cwor kOat CTRFAAPCandshal | ChakeCavai | abl et heO
recordsOw t h(r espect [t oOsuchPr e- Enpl oynent O nvest i gat i onsOuponCr equest . O

Fai l uret oOconpl yOstrictl yOw t h(lt helr equi renent sCof [t hi sCcl auseOmay O

consti tut e(groundsCf or [t er m nati onCof [t hi sCcont ract.

1. 6. 4000Ar ealEEnt ryOPer mi t
TheOCont ract or Oshal | Osi gnFor mIRA- 603[bef or e[0Cont r act or Cenpl oyeeswi | | [beO

al | owed[t ollent er [t hePl ant Tar ealwi t hi n(t helOsecurityf ence. OThi s(f orniwi | 1 O
beconpl et edby [t he[0OCOandJalcopy Dof [t helOsi gnhedf or nidf ur ni shed™t ot heOCO.

SECTI ONL0100500Page 07



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

1.6.4. 1000Not i fi cati onfLetter

W t hi n[bOcal endar OdaysUaf t er [r ecei pt Oof ONot i ce[t o[0Pr oceed[ heOCont r act or [
shal | Of or war dCall et t er (0t hr oughCk heOAr eallEngi neer, OSout hwest er n[Vi r gi ni ad
ArealOr fice, ONorfol k(Di strict, OCor psCof CEngi neer s, ORadf ord, (Vi r gi ni al24141, 0O
tolt heOpl ant Osecuri tyOof fi cer O Commander , ORadf or dCAr ny CAmmuni ti onOPl ant , O
ATTN: OSARRA- SS, [Radf or d, Vi r gi ni ald124141) Opr ovi di nglgener al Odat aCabout Ot heO
proj ect. OORequi redd nf ormati ond sOshown nt hef ol | owi ng[™ I NI TI ALO
CONTRACTOROREPCORT" . [0JSi gni fi cant OchangesDwi | | Cbelr eport eddast heyToccur Candd
docunent edasOalpar t Oof [t heDai | yOReport . 000

| NI TI ALOCONTRACTORCREPORT

* JONCS| TECSUPERI NTENDENT

* [ OCAL CADDRESS

* [ OCAL CTEL EPHONECNUVBER

* DWORKCAREAY BUI LDI NG

* JBRI EFCDESCRI PTI ONCOFCMORK

* ONUVBERCOFJPERSONNEL CEMPL OYEDCIONCPROJ ECTLY appr ox. )
* [ ENGTHOOFJCONTRACT

* JSUBCONTRACTORS

* CNORMAL CMORKI NGTHOURS

* [ OCATI ONOOFCOFFI CECITRAI LER( S) CONOPLANTLY i f Cany)

*[OChangesi n(t hi s nformati onOwi | | Chelr eport edl n
t he[ODai | y[ORepor t Cof oper at i onsOast heyOoccur .

1. 6. 4. 2000Dai | y[Report

Aldai | yOr epor t Oshal | CbeCpr ovi dedCby [t he[0Cont r act or Owhi chshal | [ ndi cat e

whi chCenpl oyeesCar eCwor ki ng(t hat Oday CandCwhat Oar ea/ bui | di ngCt hey[wi | | [beO
wor ki ng0 n. OOThi sOr epor t Oshal | CheOpr ovi dedt o0t heOSecur i t y[ODepar t nent, O
BadgeOand[Decal OSect i onJ( Bui | di ng[2229), Onot O at er [t han38: 00Ca. m Odai | y. 000
Contract or s(shal | Odocunent [0 n(t heODai | yORepor t DandChot i f y[t heOSecurity
Depart nent Owhenever [t heyhavelOper sonnel Owor ki ngi nCanCar ealbef or elor Oaf t er O
t hei r Or egul ar | yCest abl i shedOwor ki ngChour s. O0Any Or equest [t oCwor kOat Cot her O

t hanOr egul ar | yCest abl i shedChour sOmay [Or equi r eCusi ngfalgat eOnot Onor mal | yCOopenO
at [t hat Ot i me. OThelr equest Oshal | Ooed nOw i ti ngOandOwi | | Cbelpr ocessedt hr oughO
t heOpl ant Osecuri tylof fi celat O east (240hour sCpri or Ot oOper f or mancelof [t heO

wor k. O0AOcopy Dof Ot heCappr ovedOr equest Oshal | Chelf ur ni shedt o[t heOCont r act i ngd
O fi cer JandOhot edd nt heODai | yORepor t Cof Coper ati ons. O0TheOoper at i ngd
Contractor Owi | | Thaveld t sOSecuri t y(dDepart ment OcheckOwor k(Isi t esCperi odi cal | yO
tolveri fyt heCaccuracyUof [t he(Odai | yOr epor t sCpr ovi dedby [t he[OCont r act or .

1. 6. 50000 ggi ngPermits
Contract or [0 sC0r esponsi bl eI or Cobt ai ni nglal | Odi ggi ngOperni ts, 0 ncl udi ngd

associ at ed ocat i ngCandOmar ki nglser vi ces, 0 nfJaccordancewi t h(di nstal | ati ond
and ocal OOr equi renent s, (at Onoladdi ti onal Ccost [t o[t heOGover nnent .
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1. 70000 NTERRUPTI ONSOOFOUTI LI Tl ES
1. 7. 1000Appr oval
UtilityOserviceslshal | Ohot (belli nt errupt edCbyt heOCont r act or [t olr el ocat e, O
nmakelconnecti ons, Cor 0 nt er r upt Of or danyCpur pose, Owi t hout Owr i tt enOappr oval Cof O
t heOCO
1. 7. 2000Request
Request [f or Oper m ssi ont oOshut Odownser vi cesshal | (belsubmi ttedd nCw i ti ngO
t ot heOCOOnot O ess[t han0100cal endar OdaysOpr i or [t oOdat elJof Cpr oposed
i nterruption. O0Thelr equest Oshal | Ogi velt helf ol | owi ngd nf or mati on:
a. 0Naturelof OUti ity Gas, L. P. Cor OH. P., DMat er, [El ec.)
b. O0OSi zelof O i neandd ocat i onCof Oshut of f.
c. 0OBui I di ngsCandser vi cesaf f ect ed.
d. O0Hour sCandldat ellof Cshut of f.
e. OJEsti mat edd engt hCof Ot i nelOser vi ce[wi | | Cbeld nt errupt ed.
1. 7. 3000Ser vi cell nt erruptions

Servi ceslshal | Ohot Obelshut Uof f Cunt i | Or ecei pt Oof Dappr oval Oof Ot helOpr oposedd
hour sCanddat e(Jf r onit heOContract i ngOOf fi cer.

1. 7. 400070 el yODi sconnecti ons

Shut of f swhi chDOwi | | Ccausel nt err upti onOof OGover nment Cwor kOoper at i onsasO
det er m nedlby[t hedContract i ngOf fi cer Oshal | CbeOacconpl i shedOdur i nglr egul ar O
non-wor khour sCor Chon- wor kOday s Dof [t he[Usi ngdAgencyOwi t hout CanyUaddi ti onal O
cost [0t o0t he[OGover nnent .

1.7.50000uUtilitiesO0peration

Qper at i onof Oval vesConOwat er Oai nsCwi | | CbelbyOGover nnent Cper sonnel . OCWher e
shut of f of Owat er O i nes nt errupt sOservi celt olf i reChydrant sCor [f i red

sprinkl er Osyst ens, [t heOFaci | i t yOFi r e(Depar t nent Oshal | belnot i fi edCbyt hed
Contractor 0 nOw i ti ngd720hour sOpri or Ot o0t heOpr oposedi nt errupti on. 0dThed
Cont ract or shal | Oar r angeChi sOoper at i onsCandChavesuf fi ci ent Omat eri al DandO
per sonnel Cavai | abl el olconpl et et heCwor kWi t hout Oundueldel ayJandshal | O
restorellservi cew t hout Odel ayli nCevent Cof Cener gency.

1. 7. 6000Gas
Fl owd nOgasOmai nsOwhi chCOhavelbeenOshut Dof f Oshal | Chot Obelr est or edCunt i | Ot heO
Gover nrrent O nspect or hasOdet er mi nedt hat Cal | T t ensOser vi cedCby [t helOgasd i ned
havebeenshut [of f .

1. 80O0O0PHYSI CALDATA
TheOphysi cal Ocondi ti onsO ndi cat eddont helOdr awi ngsOand nt heOspeci fi cati onsO
ar el helr esul t Cof Candlbori ngs. 0SeeSpeci fi cati onOSect i on0010550SO LOBORI NGO
DATALCF or [bor i ng ogsCanddat a.

1. 90T MEOEXTENSI ONSOFOROUNUSUAL L YOSEVERELMEATHER
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Thi sOpr ovi si onOspeci fi es[t helpr ocedur e or [t heldet er m nati onCof [t i med

ext ensi ons[f or Cunusual | yOsever eCweat her [0 nCaccor danceOw t h(t heOCont r act O

Cl auselentitl edd Defaul t: X Fi xeddPri ce0Const ruction)". 00 nOor der [f or [t hel
Contracti ngdO ficer (Ot oCawar dOalt i melext ensi onCunder [t hi sCcl ause, [t he

fol | owi nglcondi ti onsOnust (beJsati sfi ed:

a. 0TheDOweat her Cexper i encedCat [t helpr oj ect [si t eOdur i ngt helcont ract O
peri odOnust [bef ound obelunusual | yOsevere, [0t hat 0 s, Oor elsever ed

t hank heCadver seOweat her Cant i ci pat edf or (0t helpr oj ect [ ocati ond

dur i ngCanygi venlnont h.

b. OOThelunusual | yOsever eOweat her Orust Oact ual | yOcauseOaldel ay [t ot heD
conpl et i onCof [t heOpr oj ect . OOTheldel ayChust Cbebeyond(t helOcont r ol O
and[wi t hout [t he[ aul t Cor Chegl i gencelof [t he[dCont r act or .

1. 9. 1000Schedul e

Thel[¥ ol | owi ngOschedul eUof Onont hl yOCant i ci pat edCadver seOweat her Odel aysOi sO
basedOon[Nat i onal [OCceani cCandAt mospheri cOAdm ni strati on( NOAA) Cor [si mi | ar O
dat aldf or [t heOpr oj ect O ocati onCandOwi | | Oconsti t ut et hebased i nelf or Ohont hl yO
weat her [t i meleval uati ons. O0TheOCont r act or ' sCpr ogr essschedul efnust (r ef | ect O
t heselanti ci pat edCadver se[weat her [del aysi n(al | Dweat her Odependent O
activities.

MONTHLYUANTI CI PATEDUADVERSELMEATHERIDEL AYLCMORKIDAYS
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OOOOOOOOOOOOOOOO0OOO00O0O0CBASEDOONIK 5) CDAYIMORKIMEEK
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OOOOOOOOO0000I ANOOFEBOOVARODAPROOVAY HHI UNOMJ UL DOAUGIOSEPUOOCT OENOVOEDEC

1. 9. 2000Recor ds

UponOacknow edgenent Oof [t he[Not i cel[t o[0Pr oceedandlicont i nui ngt hr oughout [t hed
contract, [t heOContract or Owi | | Or ecor dont heOdai | yOCQCLYr eport, [t he[

occurr encellof Oadver se[weat her Candr esul t ant 0 npact [t oChor mal | yOschedul ed
wor k. (0Act ual Cadver seOweat her Odel ayOdaysOnust Opr event Dwor kOonOcri ti cal O
activitieslf or 500per cent Uor Onor elof [t heOCont r act or ' sschedul edCwor k[Oday.

1. 9. 30000 npact edDays

TheOnunber Cof Cact ual Dadver se[weat her Odaysshal | O ncl udedays[ npact edby O
act ual Cadver seOweat her [ evenl f Oadver seCweat her Doccur r edd nOpr evi ousO

nont h), Cbelcal cul at edCchr onol ogi cal | y(Of ronit he(f i r st Ot ot he ast Oday i n
eachOnront h, CandCbelr ecor dedCasf ul | Odays. 00 f Ot heOnunber Cof Cact ual Cadver se
weat her Odel ayOdaysOexceeds [t heCnunber Oof OdaysOant i ci pat ed[ n(t helOschedul ed
of Onhont hl yOant i ci pat edCadver seOweat her Odel ays, Cabove, Ot heCcontracti ngQd

of ficerOw I | Oconvert Oanyqual i fyi ngldel ays(t olcal endar Odays, Ogi vi ngOf ul 1 O
consi der at i onlf or Cequi val ent OOf ai r Dweat her Dwor kOdays, CandO ssuedald

nmodi fi cati onld nCaccordancelwi t h( he(OCont ract (0Cl auseslentit| edI Defaul t O

(Fi xedOPri ceConstruction)".

1. 10000SI TEDCONTAM NATI ON

Thi si t el sldesi gnat edCal0Cat egory | | Osi t edand sOdef i nedCasCalsi t eCwhi chO
i s ocat edd nOanCar eallknownlor Osuspect ed[t o[belcont am nat ed.

1. 10. 1000Cont am nat i onORenoval

I nCt helevent [t hat Ocont am nat i onCbeyond(t hat OshownCor Ospeci fi ed sO

encount er ed, [t heOCont ract i ngUO f i cer Oshal | belOadvi sed[ nmedi at el y. 0OTheO
cont ani nati onOshal | Doelr enovedCasdi r ect edCandr epl acedOwi t h(Osat i sfact oryO
mat eri al . OOPayment (0t her ef oreOwi | | [beOradel nCOconf or mancewi t h(t he OCHANGESO
cl auseof [t he JCONTRACTCLAUSES.

1. 10. 2000Conpl i anceRequi r ermrent s

TheOCont r act or Oshal | Oconpl yOwi t hCappl i cabl edFeder al , [st at eCandd ocal O aws, O
codes, [or di nancesOandlr egul ati onsO(i ncl udi ngt heOobt ai ni nglof 0 i censesandO
perm ts) [ n(connect i on[wi t hOanyUhazar dousUnat eri al , Osubst ancellor Owast e.

1. 10. 3000Requi r enent s

Ther equi r enent sOof [0t hi sOcl auseCandOanyDact Dor [f ai | ur et ofact Cby [t heO
CGover nrent shal | Onot Or el i evet heOCont r act or Dof Cany[r esponsi bi lityOor O
[iabilityOforthelsaf etylof OGover nnent, OCont ract or Oor OsubCont ract or O
per sonnel Cor Cpr operty.

1. 110O0CWORKO NOQUARANT T NEDUAREA

TheOwor kOcal | edIf or byt hi sCOcont ract [ nvol vesOacti vi ti es nlOcounti esO
guar ant i nedCby [t he(Depar t nent Cof OAgri cul t ur et opr event [t heOspr eadCof O
certai n(pl ant Opest sOwhi chOaybelpr esent 0 n(t helOsoi | . 0OTheOCont r act or O
agrees[t hat Cal | Oconst ructi onCequi prent Cand(t ool st o(belnovedf r onilsuchO
count i eslshal | Cbel hor oughl ycl eanedUof Cal | Osoi | [r esi duesat [t hed
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constructionOsite0w t hOwat er Dunder Opr essur eCandt hat Thandt ool sCOshal | (hed

t hor oughl y[cl eanedbybr ushi nglor Cot her Onmeanst olr enoveal | Osoi | . OO nO

addi tion, O f Ot hi sOcont ract [ nvol ves[t held denti fi cati on, Oshi ppi ng, Ost or age, O
t esti ng, Oor Odi sposal Oof Osoi | stf ronidsuchOalquar ant i nedOar ea, [t heCont ract or O
agreest olconpl ywi t h(t heOpr ovi si onsUof OER.110- 1- 50CandCat t achnent s, Oalcopyd
of Dwhi chOwi | | Cbelmadeavai | abl e(oy [ heCont ract i ngdCk fi cer Duponlr equest . [0
TheOCont r act or agr eest oCassur eldconpl i anceDwi t h(t hi sCobl i gati onObyOal | O
subContractors.

1. 1300H STORI CALTANDOARCHAEOLOG CALLFI NDS

Feder al 0 egi sl ati on(pr ovi des[f or [t hepr ot ecti on, Cpr eservati on, Candd

col I ecti onlof Osci entific, Oprehi storical, Ohistorical, JandOar chaeol ogi cal O

dat a, [ ncl udi nglr el i csCandOspeci mensOwhi chm ght (ot her wi selbe ost Cduelt o
al terati onlof [t hel er r ai nOor tbui | di nglf eat ur esCasalr esul t Cof CanyOFeder al O
constructi onOproj ect. OOShoul dt heOCont r act or, Cor CanyUof [t heOContract or' s
enpl oyees, Oor Opar ti esCoper ati nglor Oassoci at ed[wi t h(t heOCont ract or, 0 nt hed
per f or mancellof [t hi sCcont ract Odi scover Cevi dencelof Opossi bl e(Isci entific, O

prehi storical, [historical, Cor Oar chaeol ogi cal Odat a, [t helCont r act or Oshal | O

i mredi at el yOOceaselwor k[Oat [t hat O ocat i onCandOnot i f y(kt heOOContracti ngdX ficer, O
gi vi nglt hed ocat i onCandCnhat ur elof [ hedf i ndi ngs. O0TheOCont r act or Oshal | O
forwardwittenCconfirmati ont ol helContracti ngdOXf fi cer Casdi rect ed. O0The
Contract or (shal | Oexer ci se(dcar e(dsoasnot [t odi st ur bor OdanageCarti f act sCor O
fossi | sOuncover edduri nglexcavat i onCoper ati ons, Candshal | Opr ovi de(dsuch
cooper at i onCandOassi st ancelasCay[belnecessar y[t olpr eser velt helI i ndi ngsf or O
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EXECUTIVE SUMMARY

URS/Dames & Moore (URS) conducted Soil Sampling and Reporting at Solid Waste Management
Unit (SWMU) 6, Acid Wastewater Lagoon at the Radford Army Ammunition Plant (RFAAP),
Radford, Virginia in accordance with Work Plan Addendum No. 11 as approved by USEPA Region
III. This effort is critical for the Production Base Support (PBS) project to construct nitrocellulose
(NCO) settling tanks in an area that includes SWMU 6. It will allow RFAAP to properly manage the
excavated material during construction and to prevent future sampling under the tanks once the
construction is complete.

The specific objectives of the soil sampling and reporting at SWMU 6 were: (1) to collect and
chemically analyze composite and discrete subsurface soil samples from overburden soils; (2) to
perform an evaluation of the data with respect to RCRA hazardous waste characteristics; and (3) to
provide data that can be used to evaluate residual risk through comparison to USEPA residential and
industrial Region III Risk Based Concentrations (RBCs).

To achieve these objectives, twelve soil borings were advanced. One representative composite sample
was collected from the overburden soil, and one representative discrete sample of the soils at depth
from each of the twelve soil borings. The composite overburden samples were analyzed for full
Toxicity Characteristics Leaching Procedure (TCLP) including TCLP metals, TCLP volatile organic
compounds (VOCs), TCLP semi-volatile organic compounds (SVOCs), TCLP pesticides, and TCLP
herbicides, plus corrosivity, reactivity (percent nitrocellulose), and paint filter liquids, in accordance
with SW-846 Methods. Results were compared to the Regulatory TCLP limits for hazardous waste set
forth in 40 CFR 261, to assess the appropriate disposal methods for soil excavated as part of the PBS
project.

Discrete samples were collected below the planned excavation depth of 25-feet below ground surface
(bgs), or at probe refusal (if less than 25-feet bgs). Each of the twelve discrete samples was analyzed
for Target Compound List (TCL) Volatile Organic Compounds (VOCs), TCL Semi-Volatile Organic
Compounds (SVOCs), TCL pesticides/ aroclors, Target Analyte List (TAL) metals, and explosives
following SW-846 Methods. Soil analytical results were compared to USEPA Region III Residential
and Industrial RBC Tables to evaluate the residual risk of compounds detected in the discrete samples.

The results of the laboratory analysis indicate that several of the TCLP analytes (for evaluation of
overburden soils as hazardous waste) were reported at values that are above the laboratory detection
limits. However, none of the analytes detected exceeded the Regulatory TCLP limits for hazardous
waste. Based on these results, the soil excavated as part of the construction project will likely not
have to be disposed of as hazardous waste.

The results of the laboratory analysis indicate that several of the TAL/TCL analytes (for evaluation of
discrete samples for residual risk) were reported at concentrations that are above the laboratory
detection limits. Four (4) TCL VOCs, one (1) TCL SVOC, seven (7) TCL pesticide/PCBs, one (1)
explosive and twenty-two (22) TAL metals were detected in the discrete samples. Of these detections,
none of the TCL VOCs or SVOCs were present above the applicable RBC criteria. Detected TCL




Pesticides/PCBs and explosive concentrations were less than applicable RBC criteria. Aluminum
(10,200 to 49,600 mg/Kg) detections were above the residential RBC of 7,800; however, these
detections were below the industrial RBC of 200,000 mg/Kg. Arsenic detections (3.8 to 7.6 mg/Kg)
were above the residential and industrial RBCs of 0.43 and 3.8 mg/kg, respectively. Chromium
detections (18.6 to 51.5 mg/Kg) were above the residential RBC of (23 mg/kg); however, these
detections were below the industrial RBC of 610 mg/kg. Iron detections (20,500 to 40,400 mg/Kg)
were above the residential RBC of 2,300 mg/kg; however, these detections were below the industrial
RBC of 61,000 mg/kg. Manganese detections (181 to 1,510 mg/Kg) were above the residential RBC
of 160 mg/kg; however, these detections were below the industrial RBC of 4,100 mg/Kg. The
thallium detection (1.2 mg/Kg) was above the residential RBC of 0.55 mg/kg; however, these
detections were below the industrial RBC of 14 mg/Kg. Vanadium detections of greater than 55 to
89.9 mg/Kg were above the residential RBC of 55 mg/kg; however, these detections were below the
industrial RBC of 1,400 mg/Kg.




1.0 INSTALLATION DESCRIPTION AND BACKGROUND

RFAAP is a government-owned, contractor-operated (GOCO) industrial complex located in Radford,
Virginia. It is owned by the U.S. Department of the Army and was operated under contract with
Hercules, Inc., from 1941 until 1995 when Alliant Techsystems (ATK) became the operating
contractor. The installation consists of two noncontiguous areas: the Main Manufacturing Area
(MMA) and the New River Unit (NRU). SWMU 6 is located in the MMA of RFAAP.

The MMA contains approximately 1,969 buildings and occupies 6,900 acres. Facility activities
include the manufacturing of solid propellants used in small arms, anti-aircraft and anti-tank weapons,
rockets, torpedoes, missile systems, igniters, gas generators, and related items.

2.1 LOCATION

The RFAAP MMA is located approximately 10 miles west of Blacksburg, Virginia and 47 miles
southwest of Roanoke, Virginia (Figure 1). It lies in one of a series of narrow valleys typical of the
Appalachian Mountain region. The valley is oriented in a northeast-southwest direction, and is
approximately 25 miles long and 8 miles wide at the southwest end, narrowing to 2 miles at its
northeast end.

SWMU 6 was historically used as an unlined surface impoundment (i.e., acidic wastewater lagoon). It
is located approximately 2,000 feet northwest of the administration area (Figure 2). The lagoon is
“tear-dropped” or “triangular” in shape. The boundaries of SWMU 6 were evaluated by reviewing
aerial photographs of RFAAP for the period 1937 through 1986 (Figure 3). The earliest presence of
SWMU 6 was observed in photographs from 1975 and was also apparent in photographs from 1981
and 1986. Changes in the appearance of SWMU 6 were not observed on the photographs in which it
was visible. A copy of the 1986 aerial photograph, which shows the location and boundary of SWMU
6, is provided as Appendix A.

2.2 BACKGROUND INFORMATION

SWMU 6 was used from 1974 to 1980 as an unlined surface impoundment that received overflow and
rinse waters from an acid storage tank area in the C-Line nitrocellulose (NC) manufacturing area.
During its active life, SWMU 6 received wastewater that typically exhibited the characteristic of a
corrosive liquid (RCRA hazardous waste characteristic code D002). There were no overflow controls
at the lagoon.

Between 1980 and 1987, the C-Line NC manufacturing area was shut down and no wastewater was
introduced to the lagoon. In 1987, the lagoon was filled with soil and replaced by a holding tank.

Dames & Moore (1992) conducted Verification Investigation (VI) sampling at SWMU 6 to assess

whether soil contamination existed associated with acidic wastewater that was formerly discharged to
the lagoon. Two boreholes (6SB1 and 6SB2) were drilled at SWMU 6 (Figure 4). Boring 6SB1 was
advanced to a depth of 21.0 feet bgs in what was thought to be the deepest part of the former lagoon,




which would have likely contained wastewater over the longest time period. Dames & Moore did not
observe indications of contamination. Dames & Moore collected two samples from this boring for
chemical analysis at depths of 18.0 feet and 20.5 feet below ground surface (bgs). The samples were
analyzed for Target Analyte List (TAL) metals and pH.

Dames & Moore drilled boring 6SB2 to a depth of 22.9 feet bgs in what was thought to be a shallower
section of the former lagoon. Visual observations of the soil profile indicated the presence of a
possible sludge-like material from 14.0 feet to 20.0 feet bgs. Dames & Moore collected two samples
from this boring for chemical analysis, 6SB2A and 6SB2B, at depths of 14.0 and 22.0 feet bgs,
respectively. The samples were analyzed for TAL metals and pH. Monitoring wells were not installed
at SWMU 6 as part of the VI due to the uncertainty that wells would actually intercept groundwater
flowing in the karst aquifer beneath the former lagoon area.

Nineteen (19) metals were detected in the four soil samples collected from the former wastewater
lagoon. The sample data were compared to Health Based Numbers (HBNs), which were set forth in
the installation’s first RCRA permit, issued in 1989, which governed activities at the time. Soil
sample concentrations of arsenic and cobalt exceeded the HBN criteria in the four samples. Thallium
in one sample exceeded the soil HBN criterion in a duplicate analysis; however, the concentration was
less than the Practical Quantitation Limit (PQL). No other metal concentrations exceeded HBN
criteria.

3.0 ENVIRONMENTAL SETTING
3.1 TOPOGRAPHY

SWMU 6 is a flat grassy level area approximately 1,800 feet above mean sea level (msl), located
between two upland ridges. To the north, the ridge rises approximately 6 feet; there are asphalt roads
and buildings located on this ridge. The ridge to the south rises approximately 10 feet, where railroad
tracks and an asphalt road are present. SWMU 6 is located within an industrial area composed of
numerous buildings, overhead pipes, railroad tracks, and asphalt roads.

Based on topography, surface water runoff from these ridges on the northern and southern sides of the
SWMU flows into the SWMU 6 area. Surface runoff within SWMU 6 likely flows into storm water
catch basins located near the northeast and southeast ends of the SWMU.

3.2 GEOLOGY

The RFAAP is located in a region underlain by carbonate rocks (i.e., limestone and dolomite), and
therefore, exhibits prominent karstic features including sinkholes, caves, and caverns. Karst
landforms occur in carbonate rock formations as the result of the dissolution of rock by naturally
occurring carbonic acid in rainwater.

According to previous studies (Dames & Moore, 1992), subsurface conditions observed in the vicinity
of SWMU 6 consist of reddish-brown silty clay present in borings to bedrock or borehole termination.
These residual deposits (clays and silts) are a result of chemical and physical weathering of the
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underlying Elbrook Formation (limestone and dolomite). At RFAAP the depth to the Elbrook
Formation ranges from 21 feet to greater than 45 feet (Dames & Moore, 1992).

3.3 SITE SOILS ENCOUNTERED - LITHOLOGIC DISCUSSION

During this field investigation, site soils encountered were similar to the soils described in previous
investigations. Copies of the boring logs from this investigation are included as Appendix B. Figures
5 and 6 present cross-sections of soils encountered during the investigation. In general, soils
encountered consisted of a thin surface layer of brown-to reddish-brown clayey silty fine sand, with
organic matter and root material, which graded to red or strong brown fine sandy clay at
approximately 0.5 feet bgs. From 0.5 feet bgs to depths ranging from 6.5 to 19.0 feet bgs, the soils
consisted of red, dark yellowish brown or strong brown silty clay. This stratum is referred to as
Stratum 1. Variations in sand and moisture content were observed, as well as plasticity in Stratum 1.
In addition, variable amounts of gravel were present. In some borings, the sample recovery was
limited at depths of 4.0 to 16.0 feet bgs. This was likely due to the presence of gravels, which
prevented the soil from entering the sampling device.

Below Stratum 1, a gradational to sharp change to olive, grayish brown or dark- to very dark-gray
silty clay/clayey silt was observed. This Stratum is referred to as Stratum 2. Stratum 2 is
characterized by a distinct color change from the overlying soil and the presence small (<1 to 2
inches) pieces of wood chips and woody matter. Texturally, Stratum 2 ranged from soft silty clay
(plastic) to sandy wet clay and silt mixtures, to stiff sandy plastic clay. Thin layers (1 to 2 inches) of
sand were present in Stratum 2. It should be noted that the texture of Stratum 2 was consistent with
that of a soil and did not appear to be sludge. Stratum 2 is therefore considered to be soil and is
discussed as soil herein. The distinct color characteristics of Stratum 2 may be indicative of influence
from former operations at the SWMU.

Below Stratum 2, the soil was generally stiff to hard silty clay, of medium to high plasticity, and
varied in color from yellowish red to red to strong brown. This layer is identified as Stratum 3 in this
report. Stratum 3 was observed to be the hardest of the three Strata and may act as a barrier to the
downward movement of groundwater.

Geoprobe® refusal, or probe refusal, occurred in three boring locations at bedrock. Boring 6SB3 was
terminated at a depth of 27.9 feet bgs. Boring 6SB5 was terminated at a depth of 17.4 feet bgs and
boring 6SB10 was terminated at a depth of 20.4 feet bgs. The remainder of the borings were
advanced to a depth of 27 feet bgs without probe refusal or indications of bedrock. The observed
variations in depth to bedrock are typical of the carbonate rocks present in the region.

4.0 SUMMARY OF FIELD SAMPLING PROGRAM

The purpose of the SWMU 6 sampling program was to collect representative composite samples of the
overburden soils and representative discrete samples of the soil at depth (25-feet bgs or at probe
refusal) in twelve soil borings advanced in SWMU 6. Each of the twelve composite samples submitted
to the laboratory was analyzed for full Toxicity Characteristic Leaching Procedure (TCLP) analysis




including TCLP metals, TCLP VOCs, TCLP SVOCs, TCLP pesticides, and TCLP herbicides, plus
ignitability, corrosivity, reactivity (percent nitrocellulose) and paint filter liquids according to SW-846
Method protocols. Each of the 12 discrete samples was analyzed for SW-846 Methods: target
compound list (TCL) VOCs; TCL semi-volatile organic compounds; TCL pesticides/aroclors; target
analyte list (TAL), metals and explosives.

Figure 7 shows the locations of the 12 soil borings, and Figure 8 shows the approximate locations
where the settling tanks will be placed relative to SWMU 6. In selecting the locations of subsurface
soil samples to be collected, consideration was given to the size and shape of SWMU 6, as well as the
overall project objective of evaluating the overburden soils relative to RCRA waste characteristics and
providing the information necessary for evaluating the soils at depth relative to USEPA Region III
residential and industrial RBCs.

The investigation activities were conducted in accordance with the EPA approved Work Plan
Addendum No. 11.

Components of the investigation included subsurface soil sampling and sample collection by direct
push technology (Geoprobe®) methods, boring abandonment, stratigraphic logging of the soil borings,
sample management, field screening using a portable photoionization detector (PID), field
documentation, laboratory analysis, quality assurance practices, and evaluation of the data relative to
RCRA hazardous waste characteristics and USEPA Region III residential and industrial RBCs.

4.1 GEOPROBE’ SAMPLING

During WPA development and subsequent USEPA concurrence, the number and locations of soil
borings was deemed sufficient to provide an appropriate number of samples to: (1) characterize the
volume of soil that will ultimately be excavated from SWMU 6; and (2) evaluate the residual risk, if
applicable, of soil that will remain at depth. Given the objectives of the sampling program and the
planned excavation of a significant portion of the SWMU 6 area, a distribution of 12 soil borings that
provides adequate coverage of the SWMU area and allows for the collection of an appropriate number
of samples to characterize soils within the SWMU 6 area was selected. Table 1 provides a summary
of the samples collected from each boring. Samples collected for “Overburden Characterization” were
composite samples while samples collected for “Residual Risk Screening” were discrete samples.

Boring logs, with information including lithology, boring depth, sample depth, and PID screenings are
included in Appendix B. In addition to selecting borings locations that provided geographic coverage
of the interior of the SWMU 6 area, borings were placed along the SWMU edges (and in some cases
outside the boundaries of the SWMU) to evaluate the potential that constituents may have “leaked”
beyond the boundaries of the SWMU.

Prior to the start of the investigation, a meeting was held at the SWMU 6 area to discuss the selected
soil boring locations (which were flagged within the SWMU), and to evaluate the locations of
underground utilities. Personnel present during this meeting represented RFAAP, URS, USACE and
ATK. USACE personnel reviewed utility maps and marked potential underground utilities prior to




drilling. Subsequently, the proposed boring locations were modified (as flagged in the field and
identified in the work plan for this investigation) in the field, based on the identification of the
locations of potential underground utilities during this meeting. The approximate locations of
underground utilities present at SWMU 6 are shown on Figure 9.

Figure 10 depicts the actual soil boring locations, versus the proposed boring locations identified in the
WPA. As shown on Figure 10, borings 6SB3, 6SB5, 6SB9, and 6SB12 were offset to the south. One
additional boring was re-positioned from the northern boundary to nearer the center of the SWMU
(6SB6). Boring 6SB13 was offset to the east due to the presence of utilities. Boring 6SB12 was offset
to the west slightly and boring 6SB10 was offset to the south due to the presence of utilities.

The Geoprobe” is a “direct push” technique, which incorporates a hydraulically powered
percussion/probing machine designed specifically for use in the environmental industry. The
Geoprobe” uses static force (the truck’s weight) and a percussion hammer to advance small diameter
sampling tools into the subsurface to collect soil cores. The macro soil core sample is collected inside
a dedicated, pre-cleaned acetate liner; each acetate liner is used once, then discarded (handled as
IDM).

Soil borings were advanced using the direct push technology. A four-foot Macro-Core® device was
used to collect the samples. Stratigraphic logs for each boring were prepared. During drilling,
subsurface soil samples were screened for the presence of organic compounds using a PID. The PID
was calibrated against a 100 ppm isobutylene standard calibration gas (since a single VOC constituent
of concern was not previously identified) using a 10.2 eV lamp.

The Geoprobe® and other down hole equipment and tools were steam cleaned daily prior to use at the
site. The down-hole equipment and tools were decontaminated on site between each boring location.
Following each soil sampling interval (i.e., 4-foot section), the Macro-Core®-cutting shoe (the end of
the Macro-Core® that comes in contact with the soil) was decontaminated in accordance with the
WPA. Decontamination water was containerized on site.

Soil borings were abandoned (sealed) upon completion by pouring bentonite chips into the borehole in
accordance with the WPA. In accordance with the WPA, the chips were not hydrated because the
borings were less than three inches in diameter.
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Log of: 6SB3

as & Moore Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.9' [Elev GS: Reference: Date: Start: 11/14/00 Complete: 11/14/2000
Ft. Driven ° g_ %_ '_E“
- Es - 2 s
PID r| BES B g P Depth (Ft.) £ Description
Recovered| § % 8 8 a g- [2)
° > ]
o n
| 1 Brown organics/roots/fine sandy clay
ND 4.0' | ] 0.5" Dark red, (2.5y 3/6), fine sandy clay, moist, low
| ] plasticity, trace gravels.
ND 2
04 | _
ND | 1 2.5": Dark yellowish brown, (10 yr 5/6), silty clay, moist,medium plasticity
4.0’ | _| cL some red and black mottling.
ND 4
| ] 4.0": Grading yellowish brown (10 yr 5/6), silty clay, wet,
ND | | moist, trace gravels
4.0 | ]
ND
48 [ 6
ND | ] 6.5" Olive, (2.5 yr 5/4), silty clay, trace gravels
4.0 — 1 ca
ND 3
| 1 8.0": Reddish yellow (7.5 yr 6/8) silty clay, moist, root material
ND | | AT 10.9'
4.0 | ]
0.1 g12 [ 10—
2.2 [ 1
| 12 1 12.0": Reddish yellow, (7.5 yr 6/8), silty clay, moist, high
4.0 | ] plasticity
4.0 | ]
6.0 122160 [ ]
1.2 [ ]
16
4.0 [ 1
CL Increased sand component
7.0 1620 [ 18—
1.0" [ 1
20
ND [ 1
4.0 | ]
ND
2024 | 22—
ND 0.8' [ ]
| ] Increased resistance, hard, at 23'
ND 24
ND [ 1
3.9 | ]
ND
24279 26—
ND 3.5 [ ]
27.9" Boring terminated at 27.9'. Refusal.
Notes:

ND = Not Detected
PID = Photo lonization Detector Boring Log 6SB3 Page 1



Log of: 6SB4
as & Moore Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.0' [Elev GS Reference: Date: Start: 11/14/00 Complete: 11/14/2000
Ft. Driven ° g_ %_ '_E“
- Es - 2 o
PID r| BES B g P Depth (Ft.) £ Description
Recovered| § ¢ 8 8 a g- [2)
° > ]
o n
| SM Brown root matter, grading to reddish brown, (2.5 yr 3/3), medium
ND 4.0' | ] grained clayey sand, slightly micaceous, moist,
| _ 1 cL grading red.
04 | 2
| GW__ |Gravel layer
3.4' | ] Strong brown, (7.5 yr 5/6), medium to coarse sandy clay, soft, high
4 plasticity, moist
4.0 [ 1
48 | 6 ]
2.8 [ 1
8
4.0’ [ 1
Gravel lenses
812" [ 10 ]
| | cL
1.0 | 1
12
4.0 [ 1
[ 14 ] Grading softer, increase in moisture
12-16' | ]
3.4 | 1
16 . . -
| ] Grayish brown, (2.5 yr 5/2), stiff, sandy clay, low plasticity, wet
4.0’ [ 1
16200 [ 18
| SM __ |18.5" Silt/very fine sand mix
4.0' | ] 18.7" Yellowish red, (5 yr 5/6) stiff, fine sandy clay, wet
20 with black matter (coal?)
4.0 [ 1
2024 | 22—
4.0 | 1| cL
24
3.0 [ 1
2427 [ 26—
v 3.0
| ] Boring terminated at 27' - No refusal.
Notes:

ND = Not Detected
PID = Photo lonization

Detector

Boring Log 6SB4 Page 1



Log of: 6SB5
Project Number: 09604-242

Client: U.S. Army Corps of Engineers

Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 17.4|Elev GS Reference: Date: Start: 11/15/00 Complete: 11/15/2000
Ft. Driven %_ o '_E“
2 @ o -
722 | Eg 2 3 -
PID | 2ES B g P Depth (Ft.) E Description
Recovered| § ¢ 8 8 a g- [2)
° > ]
o ]
| ] Brownish red, sandy clay, stiff
ND 4.0' | ] Strong brown, (7.5 yr 5/6), silty clay, stiff, moist
04 | 2 ]
4.0' B ] Grading moist with moderate plasticity
4
4.0’ [ ] Trace black matter (coal?).
Trace fine to coarse sand, trace fine gravels
' 6
4-8' | _
4.0’ [ ]
8 Grading redder; hard at 7.9'
: : CL Red (2.5 yr 4/6) fine to medium sandy clay, moist, grading with
4.0' | | soft sandy clay
8-12' 10 ]
3.0 [ ]
12
4.0 [ |
122160 [ ]
0.5 | ]
16
14 B ] Grading strong brown, soft sandy clay
v 1.0"
18 Boring terminated at 17.4'. Refusal
16-17.4'| ]
20
2024 [ 22—
24
2427 [ 26—
Notes:

ND = Not Detected

PID = Photo lonization Detector

Boring Log 6SB5

Page 1



Log of: 6SB6
85 e Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.0' [Elev GS Reference: Date: Start: 11/15/00 Complete: 11/15/2000
Ft. Driven ° g_ %_ '_E“
- Es - 2 s
PID r| BES B g P Depth (Ft.) £ Description
Recovered| § ¢ 8 8 a g- [2)
° > ]
o n
| SC Brown sandy clay, roots, grass
ND 4.0' | ] Red, (2.5 yr 4/8), fine to medium sandy clay, moist
04 | 2 ]
4.0 [ 1
| 4 |1 cL
4.0' : : 5.6'to 5.9": Gravel seam, with strong brown mottlling, moist
48 | 6 ]
4.0 [ 1
| 8 ] 8.0'to 12.0": Red gravelly clay,
4.0 [ |
812 [ 10 ] CL/GP
0.8' [ 1
| 12 1 Strong brown (10 yr 5/6), clayey silt to silty clay, wet
4.0' | | with trace gravel in lenses
[ ~ | cumL
122160 [ ]
2.0 | _
| 15.5": Very dark gray soft silty clay
| 16 1 Dark brown, (10 yr 4/2), silty sandy clay, very stiff, moist
4.0 [ |
16200 [ 18—
3.0 [ 1
20
4.0’ [ 1 c
2024 | 22—
4.0 | —]
| ] Grading softer, wet, with gravel
24
4.0 [ ] Increasing sand, wet
3.0 2427 [ 26—
A 4
| ] Boring terminated at 27'. No refusal.
Notes:

ND = Not Detected
PID = Photo lonization Detector Boring Log 6SB6 Page 1



Log of: 6SB7
i L Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.0' |Elev GS Reference: Date: Start: 11/14/00 Complete: 11/14/2000
Ft. Driven ° g_ %_ '_E“
328 | Eg | 2 3 .
PID r| BES 3 g P Depth (Ft.) £ Description
Recovered| § ¢ 8 8 g- [2)
° > 4
o n
| SM Brown silty sandy clay with organics
ND 4.0' | ] Red (2.5 yr 4/8) fine to medium sandy clay, slightly micaceous,
| ] trace coarse sand , moist
0-4' [ 2 ]
4.0 [ |
4 Red (2.5 yr 4/8) sandy clay, slightly plastic, moist
4.0 [ | a
4-8' | 6 ] Grading stiffer; trace gravels, trace yellow mottles; moist
4.0 [ |
8
Increased gravels
v — —
4.0 [ |
02 10
812" | 10.0'to 10.8" Increased moisture and plasticity, soft
ND | ] 10.8": Brownish yellow (10 yr 6/6) soft, highly plastic
4.0 | ] clay trace coarse sand, moist
— 12 —| cH
4.0 | |
12-16" | 14 ] Grades to light olive brown (2.5 yr 5/3) soft, clay and silt, wet,
3.4 | ] with trace decomposed wood fragments
16
— —| CL
4.0 | |
16200 [ 18—
4.0 [ |
| 20 1| cL 20.0": Strong brown (7.5 yr 5/3) soft silty clay, some sand, moist
| and gravel, moist
4.0' | ] 21.0": Becomes brown (10 yr 5/3) soft, silty clay, some sand and gravel
22 moist
20-24' | ]
4.0 | |
— — CL/ML
24
4.0 [ |
' ' 26 )
3.0 24-27" | _| L [|Redsandy clay, moist
v
| ] Boring terminated at 27'. No refusal.
Note:

ND = Not Detected
PID = Photo lonization Detector Boring Log 6SB7 Page 1



Log of: 6SB38
as & Moore Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.0' |Elev GS Reference: Date: Start: 11/15/00 Complete: 11/15/2000
Ft. Driven ° g_ %_ '_E“
232 | Esg £ 2 i
PID r| BES 3 g P Depth (Ft.) £ Description
Recovered| § ¢ 8 8 g- [2)
° > 4
o 2]
| ] Red sandy clay, with grass and roots, micaceous, stiff
ND | 4.0 [ ]
B 2 ] Reddish yellow (7.5 yr 6/6) silty clay, moist grading harder with depth,
04 | _ trace rounded gravels
4.0 [ 1
4
4.0’ [ 1
4-8' | 6 | cCL |6.0"Increased moisture with wood chips
4.0 [ 1
| 8 ] 8.0'to 15.5": No wood chips
4.0 [ 1
8-12' 10 ]
2.0’ [ 1
| 12 12.4": Dark grayish brown (10 yr 4/2) soft, sandy clay, plastic, moist
4.0
B ] 13.7": Stiffer
122160 [ ]
4.0 | | CLICH
| ] 15.5": Wood chips present with yellowish brown mottles, increasing
16 sand and moisture
4.0’ B GW__ |Gravel seam
18 Yellowish red (5 yr 5/6) clay, very stiff to hard, moist, trace fine
16-20" | _ black matter (coal?)
4.0 [ 1
20
4.0 [ 1
2024 | 227 cueH
4.0 | ]
24
3.0 [ 1
3.0 2427 [ 26—
A 4
| ] Boring terminated at 27'. No refusal.
Note:

ND = Not Detected
PID = Photo lonization Detector Boring Log 6SB8 Page 1



Log of: 6SB9
as & Moore Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.0' |Elev GS Reference: Date: Start: 11/15/00 Complete: 11/15/00
Ft. Driven ° g_ %_ '_E“ _
232 Es £ 3 .
PID r| BES 3 g P Depth (Ft.) £ Description
Recovered| § ¢ 8 8 g- [2)
° > ]
o ]
| GM __ |Silty gravels to 0.3'
ND 4.0' | ] Red (2.5 yr 4/6) sandy clay, medium plasticity
| |1 cL
04 | 2 ] Yellowish brown (10 yr 5/8) soft clayey silt/silty clay, moist
4.0 [ |
4
[ — | cL |48 Gravelseam
4.0’ | ]
48 | 6 ]
0.5' [ ]
8
4.0' B ] Very soft yellowish brown silty clay, moist
812" | _ 10 ]
2.3 [ 1 c
12
4.0 [ |
| 1 Strong brown (7.5 yr 5/6) very soft, silty clay, low plasticity
14 trace fine sand, wet
12-16' | _
1.0 | ]
16
4.0 [ |
0 18 .
16-20" | ] 18.0": Brown (7.5 yr 4/4)
4.0' B ] 19.0": Brown (7.5 yr 4/4) stiff, sandy plastic clay with wood fragments
20
[ ~ 1 cH
4.0’ | ]
20-24' | 22 22.5't0 22.8": Zone of wood fragments, underlain by brown (7.5 yr 4/4)
4.0' | ] fine to medium clayey sand, trace rounded gravels
| _ | scC
| 24 1 24.0'to 27.0": Brown (7.5 yr 4/4) sandy clayey silt, saturated
3.0 | 1 m
40 2427 [ 26—
v
| ] Boring terminated at 27'. No refusal.

Note:
ND = Not Detected
PID = Photo lonization Detector Boring Log 6SB9 Page 1



Log of: 6SB10
i e Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 20.4' |Elev GS Reference: Date: Start: 11/15/00 Complete: 11/15/00
Ft. Driven ° g_ %_ '_E“
232 Es £ 2 -
PID | SES » g r Depth (Ft.) £ Description
Recovered| § ¢ 8 8 a g- [2)
° > ]
o ]
| SC Brown silty clayey sand, grass and roots
4.0' | ] Red, (2.5y 4/6), sandy clay, trace gravels, with yellowish
ND | | brown mottles, moist
04 | 2 ]
ND | |
4.0’ | |
ND 4]
ND 4.0' B ] Red, (2.5y 4/6), sandy clay, trace gravels, with yellowish
6 CL brown mottles; moist
0.2 4-8 | _ ]
ND 4.0’ B ]
ND 8 ]
ND 4.0’ B ]
10 Grading stiffer.
0.1 812" | ]
ND 4.0' B ] 11.0" Yellowish brown, (10 yr 5/4), hard gravelly clay, trace
12 wood fragments, moist
ND [ — | cuep
4.0’ | —
0.6 |
14 13.5": Brown, (7.5 yr 5/3), sandy clay with some red mottling.
ND 12-16"' | I
4.0’ | ]
ND |
16 SM 15.2": Brown, (7.5 yr 5/3), soft silty sand, with wood fragments
ND | | 16.0": Yellowish brown, (10 yr 5/6), hard sandy clay, moist
ND 4.0’ | 1 e
ND 16200 [ 18—
ND 4.0' B ] Grading to reddish brown, clayey silty fine sand, moist
SC
ND 04" 04 20 Boring terminated at 20.4'. Refusal.
2024 [ 22—
24
2427 [ 26—

Notes:
ND = Not Detected
PID = Photo lonization Detector Boring Log 6SB10 Page 1



Log of: 6SB11
as & Moore Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.0' |Elev GS Reference: Date: Start: 11/15/00 Complete: 11/15/00
Ft. Driven ° g_ %_ '_E“
g2 | Eg | 2 3 -
PID r| BES 3 g P Depth (Ft.) £ Description
Recovered| § ¢ 8 8 g- [2)
° > ]
o ]
ND | 1 Reddish brown, (2.5 yr 3/4), clayey silty sand
4.0' | SC becoming red (2.5 yr 4/8) softer, plastic sandy clay
ND | 1 1.5": Becomes brownish yellow, (10 yr 6/8), silty sandy clay, moist
2 with strong brown, (7.5 yr 5/6), mottling, plasticity increasing.
ND 0-4' | ]
| | cL
ND 4.0’ | ]
4
ND [ |
4.0 | GC [5.0'-5.5" Gravel lense
ND 6 Highly plastic brownish yellow, (10 yr 6/8), clay; moist, trace
4-8' | ] sand, trace black matter (coal?)
ND | ]
3.0 | ]
ND 8 CH
ND [ |
4.0’ | —]
ND
g1z [ 10
ND | 1 10.5" Becomes reddish brown, (5 yr 4/6), soft fine to medium sandy
4.0' | CL silty clay, trace gravel, moist
ND 12 11.5" Dark brown (7.5 yr 3/3) silty sand, moist, with root material
4.0’ [ ] sm
ND | ]
0.1 12-16' | 14 ] 14.2": Dark grayish brown, (2.5 yr 4/2), sandy clay, plastic, trace
3.5' | ] gravel, trace dark yellow brown, sandy clay, moist
ND | ]
16 CL
ND | ] grading softer with gray and red mottles
ND 4.0’ B ]
ND 16-20" | 18 | Brownish yellow, (10 yr 6/8), hard silty clayey gravelly sand,
| ] red mottles, moist
ND 4.0’ | ]
— 20 —1 sp
ND | ]
4.0’ | ]
ND
2024 [ 22—
ND 4.0’ |
| 1 Brownish yellow, (10 yr 6/8), clayey sandy gravel, moist
ND GC
24
ND [ |
4.0' | ] Strong brown, (7.5 yr 5/6), slightly sandy clay, plastic, moist, trace
ND 26 CcL black matter (coal?)
3.0 24-27' | ]
ND
| ] Boring terminated at 27' - No refusal.
Notes:

ND = Not Detected
PID = Photo lonization Detector Boring Log 6SB11 Page 1



Log of: 6SB12
as & Moore Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.0' |Elev GS Reference: Date: Start: 11/15/00 Complete: 11/15/00
Ft. Driven %_ o '_E“
2 @ o -
- Es - 3 s
PID | 2ES B g P Depth (Ft.) E Description
Recovered| § ¢ 8 8 a g- [2)
° > ]
o n
ND | ] Grass and root matter, becoming red (2.5 yr 4/6) hard sandy clay,
4.0' | ] 1.5' - 3.0' Micaceous sandy clay with gravel lense, moist
| 1 cL
04 | 2 ]
4.0’ [ ]
4
: 1 Yellow (10 yr 8/8) soft silt, dry
4.0’ | 1
ML
48 | 6 ]
2.8' B ] 7.0" Yellowish red (5 yr 5/6) sandy clay, soft, plastic, moist
8
4.0 [ |
812" | _ 10 ]
1.5' [ ]
12
4.0’ [ 1 e
| 1 13.0": Stiff dark brown (7.5 yr 4/3) fine to coarse sandy clay, moist
TPRTN E
1.5' | 1
16
4.0’ B ] grading redder and gravelly
16200 [ 18—
4.0' B GC  |18.7'to 19.1" Sandy clayey gravel
20 Yellowish red (5 yr 5/8) highly plastic stiff clay with strong brown
| ] and yellow mottles , moist
4.0’ [ ~ 1 cm
2024 | 22—
4.0’ -
| 1 Yellowish red (5 yr 5/8) medium stiff silty clay, trace sand lenses
24 moist
[ 1 e
4.0’ | 1
3.0 2427 [ 26—
v
| ] Boring terminated at 27'. No refusal.
Notes:

ND = Not Detected
PID = Photo lonization Detector Boring Log 6SB12 Page 1



Log of: 6SB13
i L Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.0' |Elev GS Reference: Date: Start: 11/16/00 Complete: 11/16/00
Ft. Driven ° g_ %_ '_E“
2g0 | Eg £ E -
PID r| BES 3 g P Depth (Ft.) £ Description
Recovered| § ¢ 8 8 g- [2)
° > 4
o 2]
| ] 0'to 1.0" Surface gravel
ND | 4.0° — GM
| 1 1.0": Red (2.5 yr 4/6) clay, soft sandy (micaceous) silty, moist
-4 27— a
4.0 [ |
4
4.0 [ |
48 [ 6 ]
0.4' [ _
| 8 GC  |8.4'to 8.7 Gravel lense
| ] *8.7'to 8.8": Black tar-like matter with fiber-like matting attached to it
4.0’ | | (Resembles tar/matting of adjacent concrete basins)
10 8.8'to 12.0": Red clay, trace gravel, moist
812 [ | c
2.0 [ |
| 12 1 Dark grayish brown (2.5 yr 4/2) clayey silty fine sand, moist
4.0 | ]
12260 [ ¥ P
3.5 [ ]
| 16 ] Grades to soft silty clay
4.0’ [ 1 c
17.4": Yellowish brown (7.5 yr 5/4) soft, very silty clay, saturated
16200 [ 18
| 1 18.5't0 20.0": Strong brown (7.5 yr 5/8) soft sandy clay with fine gravel
4.0 | ] moist
20 SC
4.0' B ] Strong brown (7.5 yr 5/8) gravelly sandy plastic clay, trace silt
22 moist
2024 | ]
4.0 | —
24 CL/GP
3.0 [ |
2 Increased plasticity
3.0 24-27" | _ |
A
| ] Boring terminated at 27'. No refusal.
Notes:

ND = Not Detected
PID = Photo lonization Detector Bore Log 6SB13 Page 1



Log of: 6SB14
85 2 Project Number: 09604-242
Client: U.S. Army Corps of Engineers Drilling Company: Marshall Miller & Assoc.
Project: SWMU 6 Sampling and Reporting Driller: Keith Carr
Location: Radford Army Ammunition Plant, Radford, VA Boring Method: Geoprobe
North: East: Logged by: John H. Spangler
Total Depth: 27.0' |Elev GS Reference: Date: Start: 11/16/00 Complete: 11/16/00
Ft. Driven ° g_ %_ g
2g0 | Eg £ E -
PID r| BES 3 g P Depth (Ft.) £ Description
Recovered| § ¢ 8 8 g- [2)
° > ©
o 2]
| GM _ |Surface gravel/silt/clay
ND 4.0' | ] 0.75" Red (2.5 yr 4/6) sandy clay, medium plasticity, with yellowish
| ] brown mottling, moist
04 | 2 ]
4.0 [ |
| 4 ] 4.0": Increasing yellowish brown mottles
| | cL
4.0 | ]
48 | 6 ]
0.3 [ |
8
4.0' [ GM__ [9.3't0 9.5" Gravel lense
10 9.5'to 10.0": Stiff red (2.5 yr 4/6) sandy clay, moist
812" | _ 10.0'- 12.0": Grading soft , with increasing gravels
3.2 [ |
12 CL
4.0 [ _
12216 | 14
4.0' | ] 14.7": Olive brown (2.5 yr 4/3) silty, trace clay, clayey
| ] fine sand, with occassional wood fragments, moist
16
4.0 [ |
SC/SM
16-20 | 18]
4.0 [ |
20 Grading to dark brown (10 yr 4/3), trace wood fragments
| ] or sticks
4.0' B ] 21.5" Strong brown (7.5 yr 5/6) highly plastic clay, trace
reddish yellow mottles
20-24' [ 22 ] CH
4.0 |
| 1 23.0": Strong brown (7.5 yr 5/6) slightly silty, slightly gravelly clay
24 occasional reddish yellow mottles.
3.0 — -
3.0 2427 [ 26—
A
| ] Boring terminated at 27' - No probe refusal.

Notes:
ND = Not Detected
PID = Photo lonization Detector Boring Log 6SB14 Page 1
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Hazar dous[Mast edTanks/ CCLi ne HAZWASTE
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Hazar dous[Mast edTanks/ CCLi ne HAZWASTE
shal | Oadvi seldt he[OCO sOX fi ce, Oalm ni nunidof (48Chour s[bef or e[t hest art Oof O
eachOreet i ng, Uof [t heOdat e, [t i melJand ocat i onUof OSaf et y[OMeet i ngs.
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ceases[hoi stingf uncti onsOwhen(al ert edOof [t hi s; OandO
(3) OOwhi | et henon-dutyleycl e i ft O sCOunder way, [t hedsi gnal Cper sonshal | O
not Ost andOunder [t hed oad, Oshal | ChaveOnoOdut i esCot her [t hanOsi gnal per son, O
andOshal | Oconmpl yOwi t h(k he3si gnal i ng0r equi r enent sOof DEM1385- 1- 1;
b. O0Ant i -t wolbl ockOdevi cesar ellal waysr equi r edCwhenlChoi sti nglper sonnel ChyO
cranelor Oderri ck.
PART[2 OOOPRODUCT S Thi sOPar t [Not CUsed)
PART O3 OOOEXECUTI ONCX Thi sOPar t [Not (Used)

0000000 - CEndUof OSect i onX- -

SECTI ONL01111000Page[R21



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

SECTI ONO01312

QUALI TYCICONTROLCSYSTEMY( QCS)
08/ 01

1. 10000GENERAL

TheOGover nment Owi | | Ouselt heOResi dent Ovanagenent [OSyst enif or OW ndows [ RVB) [0t od
assi st 0 n0 t sOnmoni t ori ngOandOadmi ni st rati onCof (0t hi sCcontract . OdTheO

Contract or shal | Ouset heOGover nnent - f ur ni shedOConst ructi onCCont r act or [

Modul elof ORMS, [ ef er r edt o0asOQCS, [t olr ecor d, Oai nt ai n, DandOsubni t Dvari ousO
i nf or mati ont hr oughout [t heOcont r act COperi od. OOThi s oi nt O

Gover nirent - Cont r act or Ouselof ORVSOandOQCSIwi | | Cf aci | i tatelel ectroni cO
exchangelof 0 nf or mat i onOandCover al | Ohanagenent Cof [t heldcont ract . OOQCSO

provi dest heOneansf or [t heOCont r act or [t o[l nput, [t rack, CandCel ectroni cal | yO
shar ed nf ormati onOwi t h(t heOGover nnent O nCt hef ol | owi ngUar eas:

Admi ni stration

Fi nances

Qual i tyOContr ol

Subni t t al Ovbni t ori ng
Schedul i ng

| mport/ Export Cof ODat a

1. 1. 1000Cor r espondencelandEl ect r oni cOConmuni cat i ons

For DeasellandOspeedUof Ocomruni cat i ons, [bot hOOGover nnent ODandOContractor Owi I 1, O
t ot helOmaxi nunilext ent OOf easi bl e, Dexchangelcor r espondenceandlot her Odocunent s
i nCel ectroni cCof or mat . O0Cor r espondence, Cpay r equest sCandOot her Odocunent s
conpri si nglk helof fi ci al Ocontract Orecordishal | Cal sofbelpr ovi dedi nCpaper O
format, Owi t h(Isi gnat ur esCandldat esCwher eChecessary. O0Paper Odocurment sCwi | | O
govern, 0 n(t heCevent Dof Odi screpancyDwi t h(t helel ect r oni cCiver si on.

1. 1. 2000C her OFact or s

Particul arCattention sdi rect edt o[0Cont ract 0Cl ause, (' Schedul esf or O
ConstructiondContracts", OCont ract C ause, (' Paynent s", 0Sect i on(101320, O
PRQJECTOSCHEDULE, OSect i on101330, OSUBM TTALPROCEDURES, [DandSect i on(101451, O
CONTRACTOROQUALI TYOCONTROL, Owhi chChavealdi rect Or el at i onshi pOt ot hed

reporti nglt olbelacconpl i shed hr oughOQCS. Al so, [t her el sOnosepar at el
paynent [f or Cest abl i shi nglandOmai nt ai ni nglt heJQCSdat abase; Oal | Ocost s

associ at ed herew t hshal | [bell ncl udedO nt helcont ract Cpri ci ngf or Ot heOwor k.

1. 2000QCSOSOFTWARE

QCSL sCalW ndows- basedOpr ogr anit hat OcanCbelr unOonOalst and- al oneJper sonal O
conput er Oor ConCalnet wor k. OO0TheOGover nent Owi | | OmakeOavai | abl et heOQCSO
sof t war e[ ot he(OCont r act or (af t er Cawar d0of [t he[dconst ructi onCcontract . OPri or O
t ol heOPr e- Const ruct i on(Conf er ence, [t he[OCont r act or Oshal | [belr esponsi bl e[t o0
downl oad, [ nst al | CandCOuse hel at est Cver si onUof [t heJQCS[sof t war e[ r ont hel
CGover nrent ' sORMBO nt er net (Mébsi t e. O0OUponOspeci fi cj ustificati onCandOr equest O
byt heOCont r act or, [t heOGover nnment OcanCpr ovi dedQCSOon[13- 1/ 200 nchO

hi gh- densi t y[di sket t esCor O0CD- ROM O0JAny Cpr ogr aniupdat es Oof OQCSwi | | CbheChadel
avai | abl e[t o0t heOCont r act or Cvi allt heOGover nment ORVB[Mebsi t eCast heybeconel
avail abl e.

SECTI ONO01312[00Page[22



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

1. 300O0SYSTEMIREQUI REMENTS

TheIf ol | owi ng i st edChar dwar eCandsof t war e[ st helm ni munilsyst ent]
confi gurati onlt hat [t he(OCont r act or Oshal | Thavellt olr unJQCS:

Har dwar e
| BM conpat i bl eO0PCOWwi t h[ROOOMHz (Pent i unidor [hi gher Cpr ocessor
32+0VBLRAM
40GBOhar dOdr i velddi skOspacelf or Osol euselby [t he0QCSsyst em
301/ 20 nchhi gh-densi t y[f | oppydri ve
Conpact Odi sk( CD) OReader
Col or Ooni t or

Laser Opri nter Oconpati bl eCwi t hOHPOLaser Jet O | | Cor [bhett er, Owi t hO
m ni mum40VBO nst al | edOrenory.

Connecti onlt ot hell nt er net, O ni mum280BPS
Sof t war e
MSOW ndows [(19500or Cnewer Cver si onCoper at i nglsyst enid( MSOW ndows ONT4. 00
or Onewer [0 sCr ecommended)
Wor dPr ocessi ngdsof t war eldconpat i bl e0wi t hOMSCWOr d[197 Cor Chewer
I nt er net Chr owser
TheOCont ract or' sCconput er [syst emishal | [belpr ot ect edby[vi rusO
protecti onOsof t war e[t hat [0 sCr egul ar | yCupgr adedOwi t h(Gal | 0 ssuedd
manuf act ur er' sCupdat es[t hr oughout [t he i f elof [t heOcont r act .
El ectroni cOmai | O(E- i | ) Oconpat i bl eCwi t hOMBOOut | ook
1. A000RELATEDO NFORVATI ON
1. 4. 1000QCSOUser OGui de
Aft er Ocont ract Oawar d, (0t he(OCont r act or Oshal | Odownl oad(l nstructi onsf or [t he[d
i nstal |l ati onCandOuseof OQCSLE r onit heOGover nment ORVBLO nt er net (Mébsi t e; [t hed
Cont r act or Ocanlobt ai n(t heOcur r ent Caddr essf r onit heOGover nnent . 000 nOcaseOof O
justifiableddifficulties,theOGvernnent Ow | | Oprovi de(t helCont r act or Owi t hCal
CD- ROMcont ai ni ngt heseli nstructi ons.
1. 4. 2000Cont ract or OQual i t yOCont r ol ( CQC) OTr ai ni ngO

Theluselof 0JQCSOW | | Cbedi scussedwi t h(t heOCont r act or ' sOQCHSyst enCVanager O
duri ngt helmandat or y OCQCIITr ai ni nglcl ass.

1. 5SO0OCONTRACTODATABASE
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Prior [t o0t heOpr e-constructi onlconf erence, [t heOGover nnent Oshal | Opr ovi de(t heO
Cont ract or Owi t h[basi clOcont ract Oawar dOdat allt oOusedf or OQCS. O0TheOGover nient O
wi | | Opr ovi deldat allupdat es[t o[t heOCont r act or CasCheeded, Cgener al | y[by[fi | esO
attachedlt olE- mai | . OOTheselupdat esCwi | | Ogener al | ylconsi st Oof Osubmi ttal O
revi ews, (correspondencelst at us, 0QALconment s, Cand0ot her Cadni ni strat i veJandO
QAdat a.

1. 6 IODATABASELIVAI NTENANCED

TheOCont r act or Oshal | Cest abl i sh, Omai nt ai n, DandCupdat elddat alf or [t heldcont r act O
i n(t heQCSOdat abaselt hr oughout [t heOdur at i onCof [t helcont ract . O0TheOd

Cont ract or shal | Cest abl i shJandOmai nt ai n[t heJQCS[dat abaselat [t hel
Contractor' s(sitelof fi ce. ODat allupdat est o[t heOGover nrent Oshal | [he

subm ttedoyOE-mai | Owi t hOf i | eCatt achment s, Ce. g., Odai | yOreport s, Oschedul ed
updat es, Opaynent Or equest s. O f Operm t t edby [t he[OCont ract i nglX fi cer, Calldat aldl
di skett elor OCD- ROMImay [belusedl nst eadOof OE- mai | [ see0Par agr aphDATAO

SUBM SSI ONOVI AOCOMPUTERODI SKETTELOROCD- ROM) . O0TheOQCS[dat abasel ypi cal | yO
shal | 0 ncl udeCcur r ent Odat allont helf ol | owi ngli t ens:

1. 6. 1000Adm ni strati on
1.6.1. 1000Cont ract or O nf or mati on

Theldat abaselshal | Ocont ai n(0t heCont r act or ' sChane, Caddr ess, [0t el ephonel
nunber s, Omanagenent st af f, JandCot her [r equi red[ t ems. OOW t hi nO0140cal endar O
daysof Or ecei pt Dof OQCSOsof t war e r onit heOGover nnent , [t hedCont r act or Oshal | O
del i ver OCont ract or Cadmi ni strati velddat ali nCel ectroni c(f or mat Ovi allE- nai | .

1. 6. 1. 2000Subcont ract or O nf or nat i on

Thedat abaselIshal | Ccont ai n(t heOname, [t r ade, Oaddr ess, CphoneChunber s, OandO

ot her Or equi redd nf or mat i onf or Cal | Osubcont ract ors. OJAOsubcont ract or Onust Ched
| i st edsepar at el yf or OeachClt r adelt olbelper f or med. OOEachOsubcontract or/ tradel
shal | Cbelassi gneddaluni queOResponsi bi | i t y[OCode, Opr ovi ded[ nOQCS. OOW t hi n(0140
cal endar OdaysCof [0r ecei pt Cof OQCSsof t war e[f r onit heOGover nent , [t hel

Contract or shal | Odel i ver Osubcont ract or Cadm ni strati velldat ali nCel ectroni cO
format Cvi alJE- mai | .

1. 6. 1. 30000Cor r espondence

Al | OCont ract or [cor respondence ot he[OGover nnent Oshal | (bell denti fi edCwi t hDad
seri al Onunber . O0OCor r espondenceld ni ti at edCbyt he(OCont ract or' s(isit e[of fi cel
shal | Cbelprefi xedOw thI'S". OllLettersl niti at edCbyt heOCont ract or' sChone
(mai n) Cof fi cellshal | Cbelprefi xedOw t hI'H'. O0Lett er sCshal | CbheChunber edd
startingfroni0001. 0¥ e.g., OH 0001Cor 0S- 0001) . O0TheOGover nent ' s et t er st o
thedContract or Owi | | Cbelpr ef i xedCwi t h(I'C".

1.6. 1. 4000Equi prent O
TheOCont ract or' s0QCS[dat abaselshal | Ocont ai nOalcur rent O i st Oof Cequi prent O
pl annedf or Ouselor Cbei nglusedOont he[ obsi t e, [0 ncl udi ngCt heOnhost [r ecent OandO
pl annedCequi prrent [0 nspect i on(dat es.

1. 6. 1. 500vanagenent [(Reporti ng
QCsL ncl udesOalnunber Cof Or epor t st hat [OCont r act or Onanagenent OcanCusellt ol
trackt helOst at usUof [t hepr oj ect . O0Thelval uellof [t heselr eport s slrefl ectiveld

of [t he[qual i t yOof [t hedat ald nput , Oand0 sOmai nt ai nedd n(t heDvari ousOsecti onsOd
of 0QCS. ODAmong [t heselr eport sfar e: OPr ogr essPaynent CRequest Dwor ksheet , 0QA QCO
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conment s, OSubmi t t al CRegi st er OSt at us, OThr ee- Phasel nspecti onCcheckl i sts. O
1. 6. 20000Fi nances
1.6.2. 1000PayAct i vi t y[Dat a

TheOQCS[dat abaseshal | 0 ncl udeOald i st Oof OpayOacti vi ti esCt hat [t heOContract or O
shal | Odevel opl nCconj uncti onwi t h(t helconst ruct i onOschedul e. OOTheOsunidof O

al | OpayOactivi ti eslshal | Cbe(equal [0t o helt ot al Ocont ract Canount, [0 ncl udi ngd
nodi fications. O0Paylacti viti es(shal | Obelgr oupedCbyOCont ract [Li nel t eni]
Nurber [ CLI N) , Oand heOsunilof [t heact i vi ti esOshal | Oequal [0t heCanmount Cof OeachO
CLI N. OThe ot al Oof Oal | OCLI NsCequal st heOCont r act DAnount .

1. 6. 2. 2000Payment ORequest s

Al | Opr ogr esspaynent Or equest sshal | Cbelpr epar edCusi ngQCS. 0TheOCont r act or O
shal | Oconpl et et heOpaynent Or equest Cwor ksheet Oand0 ncl udeli t Owi t h(t heO
payment [0r equest . OO0TheOwor kOconpl et edCunder [t heCcont ract , Cheasur edas

per cent Dor Oasspeci fi cOquantities, Oshal | CbheCupdat edCat 0 east Oront hl y. 00O

Af t er [t hellupdat e, [t heCont r act or [shal | Ogener at eCalpaynent [0r equest [r eport [
usi ngOQCS. OOTheCont r act or Oshal | Osubm t [t heOpaynment Or equest sCwi t hO

supporti ngldat albyE-mai | Owi t h(Ifi | edattachnment (s). OO f Opermi tt edCby [t hed
Contracti nglOf fi cer, Oaldat alldi sket t elmaybelusedl nst eadOof OE- mai | . OAO

si gnedOpaper Ocopy Oof [t heCappr ovedOpaynment Or equest [0 sCal solr equi red, Cwhi chO
shal | Ogover n(d n(t heCevent Oof Odi scr epancyOwi t h(t hellel ect roni cCver si on.

1. 6. 3000Qual i t yOCont r ol 0 QC)

QCS[pr ovi desCalnmeans [t ok r ackl npl enent at i onUof [t he[d3- phasedQCOCont rol O
System Oprepareldai | y(reports, O denti fyOandt rackOdef i ci enci es, Odocunent [

pr ogr esslof Dwor k, CandOsuppor t Cot her Ccont r act or OQCTr equi r enent s. (OTheO
Contract or Oshal | Omai nt ai n(t hi sOdat allonCaldai | y(basi s. OCEnt eredOdat alOwi | 1 O
aut omat i cal | yOout put [t okt heOQCSgener at eddai | yOr eport . OOTheOCont r act or O
shal | Opr ovi de( heOGover nnent Oal0Cont r act or OQual i t yOCont r ol [ CQC) OPI anwi t hi nO
thelti melr equi redd nOSect i on[101451, OCONTRACTOROQUALI TYOCONTROL. OOW t hi nO
sevenllcal endar OdaysOof OGover nirent Caccept ance, [ heOCont r act or [shal | Osubni t Oa0d
dat aldi sket t elJor O0OCD- ROM ef | ect i nglt hel nf or mat i onlOcont ai ned n(t he

accept edOCQCPI an: (dschedul e, OpayOacti vi ti es, Of eat ur esUof Owor k, Osubmi tt al O
regi ster, OQCOr equi renent s, CandCequi pnent O i st .

1. 6. 3. 10000ai | y(ICont r act or OQual i t y[(OCont r ol [ CQC) CReport s.

QCSL ncl udest helneans [ opr oduce he[dDai | y[OCQCORepor t . (O0TheCont r act or Omay O
usellot her [f or mat s(t or ecor d(basi c[0QCOdat a. OHowever , [t he[Dai | yOCQCTOReport O
gener at edbyQCS[shal | Cbelt heOContract or' sCof fi ci al Or eport. O0ODat allf r onidany
suppl enent al Or epor t sCby [t hedCont ract or Oshal | (belOsurmari zedCandOconsol i dat edd
ont o0t he[OQCS- gener at edDai | yOCQCOReport . 00Dai | yOCQCRepor t sOshal | Obel

submi tteddasr equi redCbydSect i on[101451, OCONTRACTOROQUALI TYOCONTROL. 0

Report sOshal | ObelOsubmi ttedOel ectroni cal | y[t o0t heOOGover nnent Cusi ngOE- mai | Cor O
di skettelwi t hi n[R4Chour sCaft er [t helddat ellcover edby [t helr eport . OOUselof O

ei t her Onodelof Osubmi tt al Oshal | belcoor di nat ed[wi t h(t heOGover nent [
representative. 0ThedCont ract or Oshal | Tal soOpr ovi delt heOGover nment Caldsi gned, O
pri nt edCcopyUof Ot hedai | yOCQCLr eport .

1. 6. 3. 2000Def i ci encydTr acki ng.
ThelOCont ract or shal | OuseJQCS[t ot rackOdef i ci enci es. ODef i ci enci esd

i dentifiedlbylk heOContractor Owi | | ObeDnureri cal | yOt rackedOusi ngQCOpunch
i st tenms. OOThedCont ract or Oshal | Omai nt ai nCaCcur rent 0 ogOof 0 t sOQCpunchd
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listOtensd n(t heOQCSdat abase. O0TheOGover nment Owi | | O ogt heOdef i ci enci esO

i t ChasO denti fi edOusi ngd t sOQACpunchO i st O t ems. OdTheOGover nnent ' sCQAOpunch
listOtenmsOw | | bel ncl udedd n t sOexport Of i | e[t ot heOCont r act or . O0TheO

Cont r act or Oshal | Or egul ar | yCupdat et helcor r ect i onst at usOof Chot hIQCCand OQAD
punchd i st tens.

1. 6. 3. 3000Thr ee- PhaseldCont r ol (Meet i ngs

TheOCont r act or Oshal | Onhai nt ai nOschedul eddandOact ual Odat esCandt i mesOof O
pr epar at oryUand0 ni ti al Ocont rol Oreet i ngs nOQCS.

1. 6. 3. 4000Acci dent / Saf et y[OTr acki ng.

TheOGover nment Owi | | O ssuellsaf et yfcomrent s, [di rect i ons, Oor Ogui danceOwhenever O
saf et yOdef i ci enci esCar e[lobser ved. O0TheOGover nrent ' sOsaf et y(coment sOwi | | Tbed
i ncl udedl nl t sCexport Of i | et ot heOCont r act or. OTheCont r act or Oshal | O

regul arl yOupdat et he[correcti onst at usCof [t hesaf et yOconment s. [l n

addi tion, [ he(Contract or Oshal | Cutili zeOQCSt oCadvi se heOGover nnent Cof Cany O
acci dent sCoccurri ngbonk he[ obsi t e. OOThi sCbri ef Osuppl enent al Cent ryd sChot O

t olbelkconsi der eddasOalsubst i t ut e(df or Cconpl et i onOof Orandat ory[reports, Ce. g., O
ENGFor m13394[0and OOSHAOFor ni200. O

1. 6. 3. 5000Feat ur esof (MOr k

TheOCont r act or Oshal | [ ncl udeCalconpl et el i st Cof [t hef eat ur esCof Dwor kO nt hed
QCSOdat abase. OOACf eat ur edof Cwor kOmay Cbedassoci at edCwi t hOmul ti pl eOpayd
activities. OHowever, OeachOpayOacti vi t y[i seelsubpar agr aph' PayOAct i vi tyO

Dat a" Oof Opar agr aph™' Fi nances") Owi | | Oonl y[Cbe i nked(t oCalsi ngl e(f eat ur eof O
wor K.

1. 6. 3. 6000QCORequi r enent s

TheOCont r act or Oshal | Odevel opUandOmai nt ai nOalconpl et el i st Oof OQCk est i ng, O
transf erreddandd nst al | edCpr operty, OandCuser [t r ai ni ngr equi r enent sO nOQCS. 0
The[OCont r act or Oshal | Oupdat e(al | Odat aClont heseOQCCYr equi r enmrent sCasCwor k(O
progresses, OandOshal | Opr onpt | yOpr ovi de hi s nf or mat i on(t o[t heOGover nrrent O

vi alJQCs.
1. 6. 4000Subm t t al OManagenent

TheOGover nment Owi | | Opr ovi de(t held ni ti al Osubm ttal Or egi st er, OENGFor ni4288, [
SUBM TTALOREG STER, 0 nlCel ect roni cOf or mat . O0Ther eaf t er, 0t he[OCont r act or Oshal | O
mai nt ai nOalconpl et el i st Tof Cal | Osubmi ttal s, 0 ncl udi nglconpl eti onCof Cal | O

dat aldlcol ums. ODat esOonCwhi chOsubm tt al sCar e(r ecei vedCandr et ur nedCby [t hel
Government Owi | | Tbell ncl udedd n t sCexport fi | et ot heOCont ract or. OThed

Cont ract or shal | OusedQCSt ot rackCandt ransm t Cal | Osubmi tt al s. OOENGOFor nil
4025, Osubmittal Ctransm ttal Of orm Oand heOsubmi tt al Or egi st er Dupdat e, CENGJ
For m4288, Oshal | Cbelpr oducedOusi ngdQCS. OORVSOW | | belusedt oupdat e, Ost or e
andCexchangeOsubm ttal Oregi stersCandOtransm ttal s, Cbut Owi | | Onot Chelusedf or O
st oragellof Oact ual Osubmi ttal s. O

1. 6. 5000Schedul e

TheOCont r act or Oshal | Odevel opfalconstructi onOschedul ellconsi sti nglof Cpay
activities, O nCaccordancelw t h{OCont r act Cl ause' Schedul esf or OConstructi on
Contracts", Oor 0Sect i on101320, OPRQJECTOSCHEDULE, OasCappl i cabl e. O0Thi s
schedul e(shal | Ooeld nput CandOmai nt ai nedi n(t heOQCS[dat abaselkei t her Ohanual | yO
or [bylusi ng[t heSt andar d(Dat allExchangeFor mat [ SDEF) [ seeSect i on(1013200
PROJECTOSCHEDULE) . O0TheOupdat edOschedul elidat allshal | [Cbhel ncl udedOwi t hOeachO
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pay[r equest Osubm tt edCby [t he[OCont r act or .
1. 6. 60000 npor t / Expor t Cof [Dat a

QCSL ncl udest helabi | i t y[t oCexport OCont r act or Odat alt o[t heOGover nrent Oand [t o
i mport Osubm ttal Or egi st er CandOot her OGover nnent - pr ovi deddat a, DandOschedul ed
dat allusi ngOSDEF.

1. 7000 MPLEMENTATI ON

Cont r act or DuseDof OQCSCasdescr i bedd nlt heOpr ecedi ngOpar agr aphsi sO

mandat ory. O0TheOCont r act or shal | Oensur e hat Osuf fi ci ent Or esour cesCar ed

avai | abl e[ oOmai nt ai n[ t sOQCS[dat abase, Oand[™ oOpr ovi de[t heOGover nnent Owi t h(J
regul ar Odat abaselupdat es. 0JQCS[shal | CbeOanll nt egr al Cpar t Cof [t heO

Cont ract or' sOranagenent Oof Oqual i t yOcontrol .

1. 8JJODATALSUBM SSI ONCVI ADCOVPUTERCDI SKETTEOORCCD- ROM

TheOCGover nnent - pr ef er r edOret hodf or OCont r act or ' sCOsubni ssi onUof Dupdat es, O
payment [r equest s, [corr espondencelandot her Odat aldi sCby[E-nai | On t hOfi | ed
attachnent (s) . OOFor O ocat i onsCwher e[ hi s sOnot OOf easi bl e, Ot heCCont ract i ngd
O ficer OmayOper m t Ouselof Oconput er Odi sket t esCor OCD- ROV or [dat alt ransfer. O
Dat allon[t helldi sksCor OCDsOshal | Cbeexpor t edusi ngt hedJQCS[bui | t -i nOexport O
function. OO f Oused, (di skett esCanddCD- ROVsOwi | | beOsubmi tt ed[ nOaccor dancel
wi t h{t hef ol | owi ng: O

1. 8. 1000Fi | eOvedi untd

TheOCont ract or Oshal | Osubmi t Or equi r edOdat allon[13- 1/ 20 nchOdoubl e- si dedO

hi gh-densi tyddi skett es(f or mat t edt oChol dO1. 440vB0of Odat a, Ocapabl elof O

runni ngOunder OM cr osof t W ndows [19500or Cnewer . (0AI t er nat i vel y, OCD- ROVs Orray [he
used. O0Theyshal | Cconf or nit o ndust ryst andar dsusedi n(t hedUni t eddSt at es. OO
Al | Odat alshal | Obelpr ovi ded nCEngl i sh.

1. 8. 200D sklor OCD- ROMLabel s

TheOCont r act or Oshal | Oaf fi xCalOper manent Oext eri or O abel [0t oOeachdi sket t eCandO
CD- ROMsubmi t t ed. OOThed abel Oshal | 0 ndi cat el nCEngl i sh, [t heOQCSLK i | eCnane, O
ful | Ocontract Onunber, Ocont ract Onane, Cpr oj ect O ocat i on, Odat alldat e, ChaneCandd
t el ephonenunber Dof Oper sonlr esponsi bl e[ or [t he(ldat a.

1. 8. 3000Fi | eCNamres

TheOGover nent Owi | | Opr ovi delt hellf i | eChanmest olbelusedby [t he(ICont r act or O
wi t h(t heJQCS[sof t war e.

1. 9UIOMONTHLYOCOORDI NATI ONCIVEETI NG

TheOCont r act or Oshal | Oupdat e he0QCSOdat abaseleachOwor kday. [JJAt [ east [
nont hl y, [t he(OCont r act or Oshal | Ogener at eCandOsubmi t CanCexport Cf i | et ot hed
Gover nrent Owi t hOschedul eCupdat eCandOpr ogr esspaynent [r equest . 0Asr equi r ed
i nOCont ract OCl ause' Paynent s", Cat [ east Oonelweekpri or t oOsubmi ttal , Ot heO
Contract or Oshal | Oreet Owi t h(t heOGover nent [ epr esent at i vellt olr evi ewlt hel

pl annedpr ogr esspaynent Odat allsubmi ssi onf or Cer r or sCandOomi ssi ons. 0
TheOCont ract or Oshal | Omakeal | Or equi redCcor rect i onsOpri or Ot o0Gover nnent O
accept ancellof [t heCexport [Of i | edandOpr ogr esspaynent [r equest . (OPayrent O
request sfacconpani edCby nconpl et elor [ ncorrect Odat aldsubni ttal sOwi | | Chel
returned. OO0TheOGover nment Owi | | Ohot Cpr ocesspr ogr essOpaynment sCunt i | CanO
accept abl e0QCSOexport [f i | e[d sCr ecei ved.
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1. 10000CNOCTI FI CATI ONCOFCNONCOVPLI ANCE

TheOContracti nglOf ficerOwi | | Onoti fyt he(dCont r act or Cof Cany[det ect edd

nonconpl i ancew t h(t helr equi r erent sCof [t hi sOspeci fi cati on. OTheOCont ract or O
shal | [t akel mredi at e(lcorrecti velacti on(af t er [r ecei pt Oof OsuchChot i ce. O0SuchO
noti ce, Owhen[del i ver ed[t o[t heOCont r act or Cat [t heCwor k(i t e, Oshal | CheOdeenmed

suf fici ent Of or Ot heCpur poselof Choti fi cati on. O

0000000 - OendCof OSect i on- -
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SECTI ONC01320

PRQJECTUSCHEDULE
06/ 97

PART 1 OOOGENERAL
1. 100REFERENCES

TheOpubl i cati onsO i st edObel owf or mJalpar t Cof [t heOspeci fi cati on(t ot heO
ext ent [r ef er enced. O0TheOpubl i cat i onsOar e[ ef er encedd nt helt ext Cbhy[basi cO
desi gnati onlonl y.

ENG NEERI NGOREGULATI ONSI{( ER)

ER1- 1-11 (1995) OPr ogr ess, OSchedul es, OandONet wor k[
Anal ysi sOSyst ens[]
O
1. 2000QUALI FI CATI ONS

TheCont r act or Oshal | Odesi gnat eJanCaut hori zed[r epr esent ati veCwho[shal | (el
responsi bl e(f or (0t helpr epar at i on0of al | Cr equi r edOpr oj ect Oschedul e[ eports.

PART2 JJPRODUCTSI( Not CAppl i cabl e)
PART 3 COCEXECUTI ON
3. 1000GENERAL CREQUI REVENTS

Pur suant (0t ot hedCont r act 00C ause, OSCHEDUL ECIFORCICONSTRUCTI ONCICONTRACTS, [la

Pr oj ect OSchedul elJasCdescri bedbel owishal | Cbelpr epar ed. OdTheOschedul i ngCof O
constructi onOshal | Cbelt he(r esponsi bi | i tyOof (0t heCContract or. 00Cont ract or [
managemnent Oper sonnel Oshal | Oacti vel yOparti ci pat eldi n(d t sCdevel opnent . [0
Subcont ract or sCandOsuppl i er sOwor ki ngOonCk hepr oj ect Oshal | Tal soOcont ri but ed

i nOdevel opi ngdandOai nt ai ni ngdanCaccur at e[Pr oj ect OSchedul e. OOThelappr ovedd
Pr oj ect OSchedul elOshal | Cbelusedt oOeasur el helpr ogr essof [t heCwor k, [t ofai dOI
i nCeval uati ngt i melext ensi ons, Candt oOpr ovi de(t he[basi sUof Cal | Opr ogr ess
paynents.

3. 2000BASI SOFOROPAYMENT

TheOschedul elIshal | Cbelt helbasi sCf or Oreasur i ngCont r act or Opr ogr ess. dLackOof O
anCappr ovedschedul elor Oschedul i ngOper sonnel Owi | | Or esul t 0 nCanli nabi it yOof O
theOContracti nglOf fi cer [t oleval uat ef0Cont ract or' sOpr ogr essf or [t hepur posesO
of Opaynent . O0Fai | ur eCof Ot heOCont r act or Ot oOpr ovi delal | G nf or mati on, CasO

speci fi edbel ow, Oshal | Or esul t O n(t heldi sappr oval Oof Ot heCent i redProj ect O
Schedul e(lsubm ssi onCandCt hel nabi | i t yOof Ct heContracti ngOf fi cer [t o

eval uat e[0Cont r act or Cpr ogr essf or Cpaynent Cpur poses. 00l n(t he[casewher e

Pr oj ect OSchedul e evi si onsChavelbeendi rect edby [t heContracti ngdX fi cer O
andt hoselTr evi si onsthavelnot been( ncl udedd nCk hePr oj ect OSchedul e, Ot heO
Contracti nglOf fi cer Ohayhol dr et ai nagelupt ot heOhaxi muntal | owed by O

cont ract, OeachOpaynent Operi od, Ounti | Or evi si onst o0t heOPr oj ect OSchedul eChavel
beenOmade.

3. 30OOPRAJECTOSCHEDULE
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TheOconput er Osof t war e(dsyst enfluti | i zedby [t heOCont r act or [t oCpr oduce hel

Pr oj ect OSchedul e(Ishal | Cbelcapabl elof Opr ovi di ngCal | Or equi r ement sOof [t hi sO
speci fication. OOFai | ur eCof [t heCont r act or [t olreet [t her equi r enent sOof [t hi sO
speci ficationOshal | Or esul t 0 nt heldi sappr oval Cof [t helOschedul e. OOVanual O

met hodsusedt opr oducelany[r equi r ed nf or mat i onOshal | Or equi r eCappr oval ChyO
t heOContracti nglOf fi cer.

3. 3. 1000Uselof 0t hedCri ti cal OPat hOvet hod

TheCri ti cal OPat hOvet hodJ( CPM Uof Onet wor k(cal cul ati onOshal | Obelusedt o
gener at e[t he[OPr oj ect OSchedul e. OJTheOCont r act or Oshal | Opr ovi de(t heOPr oj ect O
Schedul el nt heOPr ecedencellDi agr aniivet hod( PDM) .

3. 3. 2000Level Cof (Det ai | ORequi red

ThePr oj ect OSchedul elOshal | D ncl udeCanCappr opri at el evel Cof Cdet ai | . OdFai | ured
t oOdevel oplor Cupdat el hedPr oj ect OSchedul elor Cpr ovi dedat alt ot he

Contracti ngdOf fi cer Cat [t heCOappropri at ed evel Oof Odet ai |, Oasspeci fi edCbyt hed
ContractingdOrficer, Oshal | Oresul t O nCt heldi sappr oval Oof Ot heOschedul e. OOTheO
ContractingdO ficerwi || Ouse, Cbut O sOnot O i m t ed® o, [t he™f ol | owi ngO

condi tionsk oldet er mi nel heCappropri at ed evel Dof Odet ai | Ot oCbelusedd n(kt hel
Pr oj ect OSchedul e:

3.3.2. 1000Act i vi t y[Dur ati ons

Cont ract or Osubm ssi onsshal | OOf ol | owt heddi r ect i onOof [t heCdCont racti ngQd

O ficer Oregardi nglr easonabl efJacti vi t yOdur ati ons. [JReasonabl elddur at i onsCar e[
t hoselt hat Cal | owt helpr ogr essUof Cact i vi ti esCt olbelaccur at el y[det er m nedd

bet weenpaynent Operi ods( usual | y esst han20per cent Uof al | Ohon- pr ocur enent [
activities' 0Oiginal OburationsCarelgreat er 0 han[200days) .

3.3.2.2000Pr ocurenent CActivities

Tasks[r el at edt ot heOpr ocur enent Cof O ongd eadOnat eri al sCor Cequi pnent Oshal | O
bed ncl udedlassepar at e(Jacti vi ti esl n(t he(pr oj ect Oschedul e. OOLongd eadO

mat eri al sCandOequi prent Car e[t hoseOhat eri al st hat ChaveUaOpr ocur enent Ccycl ed
of Oover 900days. O0Exanpl esUof Cpr ocur emrent Opr ocessOact i vi ti es ncl ude, Cbut O
arelnot O i mtedlto: Odsubm ttal s, Oapproval s, Opr ocur enent, [f abri cati on, Candd
del i very.

3. 3. 2. 3000CGover nment OActivities

CGover nient Oand Dot her Jagencyacti vi ti est hat Ocoul d0 npact Opr ogr essshal | [heO
shown. O0Theselacti vi ti esl ncl ude, Cbut Carelnot O i m t edt o: OCapproval s, O

i nspections, Cutilitylktie-in, OGovernnment OFur ni shedOEqui pnent O( GFE) CandO

Not i celt o0Pr oceed NTP) [If or (phasi nglr equi renment s.

8. 3. 2. 4000Responsi bility
Al activitiesOshal | Cbel dentifiedd nt helpr oj ect Oschedul eCby [t heCpart yOd
responsi bl et oOper f or nit heOwor k. O00Responsi bi | ity ncl udes, Cbut 0 sOnot O
[imtedo, [t heOsubcontractinglfirm Ocontract or Owor k(Of or ce, Cor Ogover nnent O
agencylper f or mi ngCalgi venlt ask. O0Act i vi ti esOshal | Ohot Cbhel ongt oOnror et hanO
onell esponsi bl eparty. OThelr esponsi bl e(part y[f or DeachOact i vi t y[shal | [bel
i denti fi edlbyt heOResponsi bi | ityOCode.

3. 3. 2. 5000 wor k[DAr eas

Al'l Oactivitieslshal | Cbel dentifi edd n(t heCpr oj ect Oschedul efby [t heDwor kCar eald
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i nOwhi cht heOacti vityOoccurs. O0Acti viti esOshal | Ohot Chelal | owedt oOcover O
nmor e[t hanConeDOwor kOar ea. O0TheOwor kOar ealof OeachOact i vi t y[shal | [heOd
i dentifi eddoyt heWbr k[DAr eallCode.

3.3. 2. 6000Wdi ficati onUor OC ai nMCNunber

Any[activi tyt hat 0 sCaddedUor OchangedoyOcont ract Ovodi fi cat i onUor Dusedt o
justifyOcl ai medt i neOshal | Cbell denti fi edCbyCalimodOor Ocl ai nilcodelt hat O
changedt helacti vity. O0Acti vi ti esOshal | Onot (bel ongt oChor el hanCone

nmodi fi cati onOor Ccl ai nidi t em OOTheOnodi fi cati onlor Ocl ai nCnunber Cof OeachO
activitylshal | Cbel denti fi edbyt heOvbdUor OC ai nmiNunber . (CWhenever O

possi bl e, Ochangesshal | beaddedt o[t he(Oschedul e(byCaddi nglnewdacti viti es. OO
Exi stingOactivitiesOshal | Onot COnor mal | y[belchangedt oOr ef | ect Onodi fi cati ons.

3.3.2. 700Bi dl tem

Al OactivitiesOshal | Cbel dentifiedd n(t hepr oj ect Oschedul efby [t he[Bi d t ent]
t oDwhi chOt heOact i vi t y(bel ongs. O0AnCact i vi t yOshal | Ohot Ocont ai nCwor ki nCror e
t hanOonelbi d0 t em OO0The[bi d0 t enidf or DeachOappropri at efacti vi t yOshal | beO

i dentifi edlbyt heBi dO t enICode.

3. 3. 2. 800Phaselof (Mor k

Al OactivitiesOshal | Cbel dentifiedd n(t he(pr oj ect Oschedul efbyt he(phasesof O
wor kO nCwhi cht heOacti vi t yOoccurs. O0Acti vi ti eslOshal | Onhot Ocont ai nCwor kO nO
nor e[t hanOoneOphaselUof Owor k. O0TheOpr o) ect Ophaselof Oeachacti vi t y[Oshal | CheO
byt heluni quedPhaselof (Mér k[ICode.

3. 3. 2. 9J0Cat egor y Cof [Mér k

Al'l OActivitieslshal | Cbel denti fi edd n(0t heCpr oj ect Oschedul efaccor di ngt ot he
cat egor yof Owor kwhi chbest Odescri besCt helacti vi ty. O0OCat egor yOof Owor kO
refers, but 0 sOnot O i m t ed, [t ot heOpr ocur enent Cchai nOof Hactivitiesd

i ncl udi nglsuch tensCasOsubni ttal s, Oapproval s, Opr ocur enent, Of abri cati on, O
delivery, O nstal |l ation, Ostart -up, Oandt esti ng. OdTheOcat egor yUof Owor kf or O
eachlacti vi ty(shal | Ooel denti fi edCbyt heCat egor yof (Mér k[OCode.

3. 3. 2. 10000Feat ur eof Mo k
Al Oactivitiesshal | Cbel dentifiedd n(t he(pr oj ect Oschedul efaccor di ngt ot he
f eat ur e[of Dwor kOt oCwhi ch helact i vi t ybel ongs. OOFeat ur eCof Dwor k[r ef er s, Chut O
i sOnot i mited o, JalDwor k[br eakdown[Ist r uct ur e or Ot helOpr oj ect . O0The[f eat ur ed
of Dwor kOf or Ceachlact i vi t yOshal | [beld denti fi edCby[ he(OFeat ur eCof (Mbr k[OCode.

3. 3. 300Schedul edPr oj ect OConpl eti on
TheOschedul e[l nt er val Oshal | Cext enddf r onONTPCt ot heOcont r act Oconpl et i onOdat e.

3.3. 3. 1000Pr oj ect OSt ar t [Dat e
TheOschedul eshal | Ost art CnoCear | i er Ot hant heOdat eConOwhi cht heONTPOwas O
acknow edged. OOThedCont r act or Oshal | 0 ncl udeOast hel¥ i rst Oacti vi t yO nlt heO
proj ect Oschedul efanCacti vityOcal | ed' Start OProj ect”. OdThe' St art OPr oj ect " O
activityshal | haveOan ES" Oconst r ai nt Odat eCequal [t ot heOdat e[t hat [t heONTPO
wasCacknow edged, OandOallzer oCdayOdur at i on.

3. 3. 3. 2000Const r ai nt Oof (Last OActivity

Conpl et i onlof [t hel ast Cacti vi t yi n(t heOschedul elIshal | Cbelconst r ai nedCby [t held
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contract Oconpl et i onCdat e. O0OCal cul ati onOonOpr oj ect Oupdat esCshal | CheOsuchO
that 0 f [t heOear | y[If i ni shOof [t hed ast Cactivityfall sCOafterthecontract O

conpl eti onldat e, [t hen[t he[If | oat Ccal cul ati onOshal | Or ef | ect Dalnegati vellf | oat O
onlk helkritical Opat h. OOTheOCont ract or shal | G ncl udeCast he ast Oacti vi tyd nO
t heOpr oj ect Oschedul eCanCacti vitylcal | ed* EndPr oj ect”. OOThe EndOPr oj ect " O
activitylshal | ChaveCan' LF" Cconst rai nt Odat eCequal [t ot heCconpl eti onOdat e

f or Ot helpr oj ect, CandCallzer oOdayOdur at i on.

3. 3. 3. 3000Ear | yOPr oj ect [OConpl eti on

I nCt helJevent [t heOpr oj ect Oschedul ellshowsconpl et i onUof [t hepr oj ect Cpri or [0t oJ
t helcont ract Cconpl eti onldat e, (0t heCont r act or Oshal | (i denti f y[(t hose[
activitieslt hat havelbeenlaccel er at edCand/ or [t hoselacti vi ti esCt hat Car e
schedul ed nOpar al | el Ot oOsupport [t helContractor' s(Iearl y" Oconpl eti on. 1
Contract or shal | Ospeci fi cal | yOaddr essCeachlUof [t heOact i vi ti esOnot ed[ n(t hed
narrati velr eport Oat Oever ypr oj ect Oschedul ellupdat eCperi odt oCassi st [t hed
Contracti ngdOf fi cer 0 nCeval uati nglt heCOContractor' sCabilitytolactual lyO
conpl et elpri or t ok hellcont r act Cperi od.

3. 3. 4000 nt er i mIConpl eti on[Dat es

Contractual | y(speci fi edl nt eri nilconpl eti onlOdat esshal | (al solbellconst rai ned
toOshowhegati velf | oat [ f [t heCear | y(If i ni sh(Odat e(of (0t he ast Oacti vi tyd nO
t hat Ophasel(f al | sCaft er [t held nt eri nidconpl eti on(dat e.

3. 3. 4. 1000St ar t OPhase

TheOCont ract or Oshal | 0 ncl udelast helfirst Oacti vi t y(of or Oalpr oj ect Ophaselan
activitylcal | edd' St art OPhaselIX" Owher e[ X" [r ef er st o0t heOphaselof Owor k. OdThed
" Start PhaselX" Cacti vi t yOshal | ChaveOan' ES" Oconst r ai nt Odat eCequal [t ot heO
dat efJonOwhi cht heONTPOWwasOacknow edged, OandCallzer ofdayOdur at i on.

3. 3. 4. 2000EndOPhase

ThelCont r act or Oshal | 0 ncl udeCaskt he ast Cacti vi t yO nCalpr oj ect OphaselanO
activitylcal | edd EndOPhaseX" wher e X" O ef er st ot he[OphaseUof Owor k. OOTheO
"EndOPhaselIX" [acti vi t yOshal | ThaveOanI' LF" Oconst r ai nt Odat eClequal [t ot he
conpl eti onldat eI or [t hepr oj ect, DandOallzer oCdayOdur at i on.

3. 3. 4. 30000PhaselIX

TheOCont ract or Oshal | [0 ncl udeOathanmock [t ypeact i vi t y[Of or Deachpr oj ect Ophasel
cal | ed™ PhaselIX" (wher e X" [0r ef er st ot he[OphaseOof Dwor k. OOTheT PhaseX" O
activitylshal | Cbed ogi cal | y(t i ed(t ot hellear | i est Candl at est Cactiviti esl n

t hephase.

3. 3. 50000ef aul t OPr ogr ess[Dat alDi sal | owed

Act ual 0OSt art CandOFi ni shCOdat esOshal | Onot Cbeaut omat i cal | yfupdat edCbyOdef aul t O
nmechani snst hat Omay[bell ncl udedd nOOCPMIschedul i ngOsof t war e(lsyst ens. [JJAct ual O
St art OandOFi ni shdat esCont heOCPMIschedul e(Oshal | Ohat cht hoseldat esCpr ovi dedd
f roniiCont ract or OQual i t yOOICont r ol (Reports. OFai | ur eCof [t heOCont r act or [t o
document [t heOAct ual OSt ar t CandOFi ni shOdat esOonk heDai | yOQual i t yOControl O
report [f or Dever y[d n- progr essUor Oconpl et edCact i vity, Candf ai | ur el oCensur e

t hat Ot hedat aldlcont ai nedOonCt heDai | yOQual i t yOCont r ol Or eport s st hedsol e
basi sf or Oschedul eCupdat i nglshal | Or esul t 0 n(t hedi sappr oval Cof [t hel

Contract or' slschedul eCandt hell nabi | i t yOof [t heContracti nglOf fi cer [t o

eval uat e[dCont r act or Cpr ogr essf or Cpaynent Cpur poses. O0Updat i nglof [t heOper cent O
conpl et eCandt helr ermai ni ngOdur at i onOof CanyOacti vi t yOshal | beld ndependent O
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functi ons. O0Pr ogr anif eat ur esOwhi chlcal cul at efonelof [t hesepar anet er sCf r onid
t heot her Oshal | Cbeldi sabl ed.

3. 3. 60J00Cut - of - SequencelPr ogr ess

Activitieslthat Chavelpost edlpr ogresswi t hout Cal | Opr ecedi ng ogi cbei ngO

sati sfiedd( Qut - of - SequencelPr ogress) (wi | | [bellal | owedlonl yOon[allcase- by- casel
appr oval Oof [t heCont ract i ngCk fi cer. OOTheOCont r act or Oshal | Cpr opose ogi cO
correctionsltolkelimnatelal | Dout Cof Osequencelpr ogresslor [ usti fyOhot O

changi ngt heOsequenci ngf or Cappr oval Opri or [t oOsubni tti ngCanCupdat edOpr oj ect O
schedul e.

3. 3. 700Negat i vellLags

LagOdur at i onsOcont ai nedd nt helpr oj ect Oschedul eOshal | Onot haveCalnegat i vel
val ue.

3. 4J0PRQJ ECTOSCHEDULELOSUBM SSI ONS

TheOCont r act or Oshal | Opr ovi de(t heOsubm ssi onsCasdescri bedbel ow. O0TheOdat ad
di sk, Oreport s, OandOnet wor kOdi agr anms[r equi r edf or DeachOsubni ssi onCar e
cont ai nedl nOpar agr aphOSUBM SSI ONCREQUI REMVENTS.

3. 4. 1000Pr el i m nary[Pr oj ect OSchedul e(d0Submi ssi on

TheOPr el i m nar y[OPr oj ect OSchedul e, Odef i ni nglk heOCont r act or' sCpl anned
operationsCf or [ helfirst 060Ccal endar Odaysshal | CbelOsubm tt edf or Cappr oval O
wi t hi n[R00cal endar OdaysCaf t er (Ot heONTPL sCacknow edged. O0TheCappr ovedd
prelim narylschedul eshal | Obelusedf or Opaynent Cpur posesnot [t ofexceed1600
cal endar OdaysUaf t er ONTP.

3. 4. 2000 ni ti al OPr oj ect OSchedul edSubnmi ssi on

Thell ni tial OProj ect OSchedul e(0shal | CbeOsubni t t edf or Oappr oval [Cwi t hi n0400

cal endar Odaysaf t er ONTP. OOTheOschedul eOshal | Opr ovi deJalr easonabl e(sequencel
of Cacti vi ti esCwhi chr epr esent Owor kIt hr oughCt heCent i r e[pr oj ect Candshal | heO
at (allr easonabl el evel Cof Cdet ai | .

3. 4. 30000Per i odi cOSchedul edUpdat es

BasedOon[t helr esul t Cof Opr ogr essOneet i ngs, Ospeci fi edd n' Peri odi c[ProgressOd
Meet i ngs, " Ot heOCont r act or Oshal | Osubmi t Operi odi cOschedul ellupdat es. These
subm ssi onsshal | Oenabl e[t heOContracti ngdX fi cer [t olJassessCont ract or' s
progress. OO f Ot heOCont r act or [of ai | sUor Or ef usest ol ur ni sh(t hel nf or mati onO
andOpr oj ect Oschedul efdat a, Cwhi ch nt he udgenent Oof [t he[dCont ract i ngQd

O ficerOor Caut hori zed(r epresent ati vell stnecessar y[f or (iveri fyi ng(t hed
Contract or' sOprogress, [t hellContract or Oshal | (beOdeermednot [t oChavepr ovi ded
anllest i mat eCuponCwhi chOpr ogr esspaynent Omay belrade.

3. 4. 40000st andar dOAct i vi t yOOCodi ngDi cti onary
TheOCont ract or Oshal | Ousel helacti vi t y[codi ngst r uct ur elddef i nedd n(t hed
St andar d0Dat allExchangeOFor mat [ SDEF) 0 nOERCL- 1- 11, DAppendi xOA. OOThi sOexact O
struct ur el sOrandat ory, Ceven(l f Osonmelf i el dsOar eChot Cused.

3. 5000SUBM SSI ONOREQUI REMENTS

Thel[¥ ol | owi ng t ensIshal | Cbelsubni tt edOoy [t heOCont r act or [f or [t he[
prelim narylOsubm ssion, 0 nitial Osubmi ssi on, DandOever yperi odi cOpr oj ect O
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schedul eflupdat et hr oughout Ot hed i f elof Ot heOpr oj ect :
3. 5. 1000Dat alIDi sks

Twoldat alldi sksOcont ai ni ngCt hepr oj ect Oschedul e(dshal | Cbelpr ovi ded. [0Dat allond
t he[ddi sksOshal | Cadher et o0t heJSDEFCF or mat Ospeci fi ed nOEROL- 1- 11, OAppendi xO
A

3.5. 1. 1000Fi | edvedi um

Requi r eddat aldlshal | (besubni tt edCon(13. 500di sks, [Of or mat t edt oChol dO1. 440VBCof O
dat a, Ounder (Ot heOVS- DOS[Ver si on[5. Cor 06. x, [unl essot her wi seCappr ovedby [t he[
ContractingdOrficer.

3.5. 1. 2000 skLabel

Alper manent Cext eri or 0 abel Oshal | Chelaf fi xedt odeachldi skOsubmi tt ed. OOTheO

| abel Oshal | 00 ndi cat e[t helt ypelof Oschedul e (Prel i minary, O ni tial, OUpdat e, Cor O
Change), [f ul | Ocont r act Onunber, Opr oj ect Onhane, Opr oj ect O ocat i on, Odat aldat e, O
nanelandt el ephonelnunber Cor Oper sonCr esponsi bl el or [t heOschedul e, Candt he
V5- DOS[ver si onCused[ ol or mat [t heOdi sk.

3. 5. 1. 3000Fi | eONare

Eachfi | eOdsubmi tt edOshal | ChaveOalnamelr el at edt olClei t her (0t heOschedul edat adl
dat e, Opr oj ect Onane, Uor Ocont ract Chunber . O0TheOCont r act or Oshal | Odevel opOall
nam nglconventi onlt hat Owi | | Oensur et hat Ot heOnanes Dof (Ot helf i | esOsubm tt edO
ar euni que. OOTheOCont r act or Oshal | Osubni t [t hef i | ednani nglconventi ont ot he
Contracti ngdO fi cer Of or Capproval .

3. 5. 2000Nar r at i ve[Report

AlNarrati ve(OReport Oshal | Obelpr ovi dedCwi t h(it heCpreli m nary, O nitial, DandO
eachOupdat elCof [t helpr oj ect Oschedul e. OThi sCr eport Oshal | Cbelpr ovi dedCast he
basi sOof [t he[OCont r act or' sCpr ogr esspaynent Or equest . OdThe[Narr ati ve[OReport O
shal | O ncl ude: O0aOdescri pti onOof Cacti viti esOal onglt he20Onmost Ceritical O

pat hs, Oalldescri pti onOof Ocur r ent CandCant i ci pat edOpr obl eniJar easUor [del ayi ngO
fact orsCandClt hei r O npact, DandCanCexpl anat i onCof Ccorrecti velact i onst akenlUor [
requi redt olbelt aken. O0TheOnar rati velr eport [ sCexpect edt olr el aylt ok hel
CGover nrent , [t heCont ract or' st hor oughCanal ysi sOof [0t helOdschedul eOout put CandO

i t sOpl anst oCconpensat edf or CanyOpr obl ens, Cei t her Ocur rent Cor Cpot enti al , O

whi char e(r eveal ed[ hr ough[t hat Canal ysi s.

3. 5. 3000Appr ovedChanges[Veri fi cati on

Onl yOpr oj ect Oschedul ellchangest hat ChavelbeenOpr evi ous! yOappr ovedby [t heO
Contracti nglOf fi cer Oshal | Ooeldi ncl uded nt heOschedul eOsubni ssi on. O0Thed
NarrativeOReport Oshal | Ospeci fical | yOr ef erence, DonUanOacti vi t yObyOacti vityO
basi s, [al | OchangesOradesi ncelt heOpr evi ousOper i odCandr el at efdeachOchange o
docunent ed, Oappr ovedschedul elichanges.

3. 5. 4000Schedul e[Reports

The[f or mat [f or DeachOact i vi t y[f or (0t helOdschedul el eport s i st edCbel owshal | O
cont ai n: OOAct i vi t yONunber s, OAct i vi t yODescri pti on, OOri gi nal CDur ati on, O

Remai ni ngODur ati on, CEar | yOSt ar t (Dat e, OEar | yOFi ni sh(Dat e, [Lat e(ISt art (Dat e, O
Lat e(JFi ni sh(Dat e, (O0Tot al OFI oat . O0Act ual 0OSt ar t JandOAct ual OFi ni sh(ODat esshal | O
beOpri nt edf or [t hoselacti vi ti es nOpr ogr essor Cconpl et ed.
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3.5.4. 1000Act i vi t y[OReport
All i st Oof Oal | CactivitiesOsortedCaccor di nglt oCacti vit yOnunber .
3.5. 4. 2000Logi cOReport

Al i st Oof OPr ecedi ngldandOSucceedi ngfact i viti estf or Ceveryactivi tyl nO
ascendi ngOor der CbyOact i vi t yChunber . 00Pr eceedi nglandOsucceedi ngQactiviti esd
shal I 0 ncl udelal | O nformat i ond i st edCaboveld nCpar agr aphCSchedul e0Report s. [0
Albl ank i ne(shal | Cbed ef t Cbet weenCeachOact i vi t ygr oupi ng.

3.5. 4. 300070t al OFl oat OReport

All i st Oof Oal | O nconpl et efactivitieslsortedd nOascendi ngOor der Oof [t ot al O
float. OJActi viti esOwhi chUOhavelt heOdsanmelanount Oof [k ot al [0f | oat Oshal | bed

| i st ed nOascendi nglor der Cof OEar | yOSt ar t (Dat es. (O0Conpl et edUacti vi ti eslOshal | O
not beOshownOon[t hi sOr eport.

3. 5. 4. 400Ear ni ngsRepor t

Alconpi | ati onOof [t heOCont r act or' sTot al CEar ni ngsOont heOpr oj ect Of r onit heONTP
Cunt i | Ot heOnost Or ecent OVont hl yOPr ogr essOveet i ng. OOThi sCreport Oshal | Orefl ect O
t he(Ear ni ngsof Ospeci fi cCacti vi ti eslbasedOont heCagr eement sChaded nlt heO

fi el ddandOappr ovedibet ween(lt heOCont r act or CandOCont r act i ngdOk fi cer Cat [t heO
nost [r ecent Ovont hl y[OPr ogr essOMeet i ng. OPr ovi dedt hat (0t he[OCont r act or Chas[
provi dedCalconpl et edschedul eupdat e, [0t hi sCr eport Oshal | Oser velOas[t he(basi sO
of Odet er mi ni ngCont ract or OPaynent . O0Act i viti esOshal | Cbelgr oupedby[bi d t ent]
anddsort edlbylacti vi t yOhunbers. O0Thi sCreport Oshal | : Odsuntal | Oacti viti es nO
albi d0 t enfdandOpr ovi dealbi d t emidper cent ; CandOconpl et eCandOsuniial | Obi dO

i tenmst oprovi de(all ot al Opr oj ect Oper cent Oconpl et e. O0TheOpri nt edr eport O

shal | Ocont ai n, Of or CeachOact i vi ty: Ot heOActi vi t yONunber, OActi vityO

Descri ption, OO i gi nal DBudget edOAnount , OTot al OQuantity, OQuantity(t oDat e, O
Per cent OConpl et e[l basedonCcost ), CandCEar ni ngst o[Dat e.

3. 5. 5000Net wor kODi agr am
Thelnet wor kdi agr amilshal | [belr equi red0ont hell ni ti al Oschedul eOsubni ssi ond
andConCnont hl yOschedul elupdat esubmi ssi ons. OThelOnet wor k(Odi agr anilshal | O
depi ct CandOdi spl ayt heOor der Oand0 nt er dependencellof Cact i vi ti esCandt held
sequencell nOwhi cht heOwor k(D st ofbeOacconpl i shed. O0TheOCont ract i ngdX fi cer O
wi || Ouse, [but 0 sOnot 0§ mi t edt o, [t hef ol | owi nglcondi ti onst or evi ew(]
conpl i ancewi t hIt hi sOpar agr aph:

3. 5. 5. 10000Cont i nuousFl ow
Di agransshal | OshowCalcont i nuousOf | owf ronil ef t [t olr i ght Ow t hOnoCar r ows O
fronright Ot o eft. OOThelacti vi t yOnunber, Odescri pti on, Odur ati on, CandO
esti mat edCear nedlval ueOshal | CbheOshownConCt heOdi agr am

3.5.5. 20000Pr oj ect (M | est one[Dat es

Dat es(shal | be0shownOon[ hedi agr anif or Ost art Cof Opr oj ect, Oanylcontract O
requi redd nterinmdconpl eti onOdat es, OandCcont r act Cconpl eti onCdat es.

3.5.5.3000Cri tical OPat h
Thelkritical Opat hshal | Cbelkl ear | yOshown.

3.5.5.4000Bandi ng
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ActivitiesOshal | Obelgr oupedt olassi st 0 n(k he[under st andi ngOof [t he[acti vityQO
sequence. O0Typi cal Iy, [t hi sCf | owwi | | Ogr oupCacti vi ti esCbyOcat egor yof Dwor k, O
wor k(ar ealland/ or Or esponsi bility.

3. 5. 5. 50000S- Cur ves

Ear ni ngslcur vesOshow ngOpr oj ect edCear | y£and[ at e[lear ni ngsCandCear ni ngst o
dat e.

3. 6JPERI ODI CTIPROGRESSIVEET! NGS

Progresslreet i ngst odi scusspaynent Oshal | 0 ncl udeOaOnont hl yOonsi t e(neet i ngO
or Oot her [O0r egul ar [ nt er val sOnut ual | yCagr eedt oCat [t heOpr econst ruct i ond

conf er ence. ODur i ng[t hi sCheet i nglt helOCont r act or shal | Odescri be, ConCanO
activitylbyOactivitylbasis, Cal | Opr oposedCr evi si onsCandCadj ust nent st ot hed
proj ect Oschedul elr equi redt ol ef | ect [t hellcur r ent Ost at usOof [t heOpr oj ect . 0O
TheOContracti ngOf fi cer Owi | | Oapprovelacti vi t yOpr ogress, Opr oposed(r evi si ons, O
andOadj ust ment sCasCappropri at e.

3. 6. 100000veet i ngUAt t endance

TheOCont ract or' s[Pr oj ect OManager CandOSchedul er Oshal | Cat t endt her egul ar O
progresslneeti ng.

3. 6. 2000Updat edSubm ssi onOFol | owi ngPr ogr essCMeet i ng

Alconpl et eCupdat ellof [t heOpr oj ect Oschedul ellcont ai ni ngCal | Oappr ovedpr ogr ess, [
revi si ons, dandOadj ust nent s, [basedon(t helr egul ar Opr ogr essOnreet i ng, Oshal | CheO
submi tt edOnot O at er [t han4Dwor ki ngOdaysUaf t er [t heOnont hl yOpr ogr essOneet i ng.

3. 6. 300Pr ogr essOMveet i nglCont ent s

Updat el nf or mati on, 00 ncl udi ngOAct ual OSt ar t (ODat es, OAct ual OFi ni sh(Dat es, O
Remai ni ngODur at i ons, CandCost -t o- Dat e(lshal | (belOsubj ect [t o[t heOappr oval Cof O
t heOContracti ngtOf fi cer. OJAsCalnmi ni nrum [t heOCont r act or Oshal | Caddr esst he
fol Il owi ngld tensConCanCacti vitylbyOacti vitybasi sOduri ngfeachOpr ogress
neeti ng.

3.6. 3. 1000St ar t DandOFi ni sh(ODat es

TheOAct ual OSt ar t CandOAct ual OFi ni shOdat esf or CeachCacti vi tyOcurrent | yO
i n-progressCor Cconpl et ed.

3. 6. 3. 200071 meConpl eti on
TheOest i mat edORermai ni ng[Dur at i ondf or CeachOact i vi t yO n- progress. OO0 ne- basedd
progresslical cul ati onsshal | (be[lbasedOonORenai ni ngDur at i on(f or CeachO
activity.

3. 6. 3. 3000Cost CConpl eti on

Thelear ni ngsCf or CeachCacti vi tyOst art ed. OPaynent Owi | | Cbe[basedOonCear ni ngsd
f or Deachl n- progr essCor Cconpl et edCacti vity. OO0Payment [Of or [0 ndi vi dual O
activitiesOw I | Onot CbeOradef or Dwor k[t hat Ocont ai nsCOqual i t y[def ect s. O0AO
porti onlof (0t heCover al | Opr oj ect Canount Oray Chelr et ai nedCbasedCondel aysof O
activities.

3. 6. 3. 4000L0gi cOChanges
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Al'l O ogi clchangesper t ai ni ngt oONTPOonCchangelor der s, OchangeOor der st o[bel
i ncor por at edd nt ot helschedul e, Ocont ract or Opr oposedlichangesCi nOwor kO
sequence, correctionst oschedul el ogi cf or Dout - of - sequencelpr ogr ess, [ ag
dur ati ons, Oandot her Ochanges [t hat ThavebeenOradeOpur suant [t ollcont r act O
provi si onsshal | Cbelspeci fical | yO denti fi edCandOdi scussed.

3. 6. 3. 50000 her OChanges

Q her Ochangesr equi redduelt oldel aysCi nCconpl et i onlof CanyOact i vi t yOor Ogr oupOd
of activi tiesl ncl ude: 01) Odel aysbeyond[t he(dCont ract or' sCdcontrol , OsuchlasO
st ri kesOandOunusual Oweat her . (R2) Odel aysCencount er edOduelt oOsubni ttal s, O
Gover nment DActi vi ti es, Odel i veri esCor Dwor k(Ost oppages Owhi chOrakelr e- pl anni ngQd
t heDwor kOnecessary. [13) OChanges[r equi r edt olcor r ect Callschedul eOwhi chOdoesO
not [r epr esent [t heCact ual Tor Opl annedCpr osecut i onOandpr ogr essOof [t heDwor k.

3. 7TOOOREQUESTSFOROTI MELEXTENSI ONS

I nk heClevent [t heOCont r act or [r equest sCanCext ensi onUof [t heCcont ract O

conpl eti onldat e, Tor Canyi nt eri mim | est onedat e, [t he[dCont r act or Oshal | O

furni sht hef ol | owi ngf or Oaldet er m nat i onCast oCwhet her Cor Onot [t he
Contractorslentitl edt oCanCext ensi onCof (0t i meCunder [t heOpr ovi si onsOof [t he
contract: Jj ustification, Oproject Oschedul elldat a, CandOsupporti nglevi dence(asO
thedContracti nglOf fi cer Onaydeenminecessary. (00Submi ssi onOof Opr oof Cof Cdel ay, O
basedOon[r evi sedlacti vityd ogi ¢, Odur ati on, OandOcost s0( updat edt o[t hel

speci fi cOdat el hat Tt heldel ayloccur r ed) 0 sOobl i gat or y[0t oTanyCappr oval s.

3. 7. 100Justi fi cati onlof ODel ay

Thelpr oj ect Oschedul e(Ishal | Ccl ear | yOdi spl ay[t hat [t heOCont r act or Thasused, 0 nO
full,Call Tt heIf | oat [t i meOavai | abl e or [t heOwor kO nvol vedOwi t h{t hi sOr equest . O
OTheOContracti ngdO fi cer' sCdet er mi nati onCasCkt o[k heOnhunber Cof Cal | owabl eCdaysO
of Ocont r act Cext ensi onshal | CbelbasedOuponCt helpr oj ect Oschedul eCupdat esCi nO
ef fect Of or [t het i neCperi od0 nlquesti on, OandOot her OOf act ual O nf or mat i on. 00O

Act ual Odel ays[t hat Car e(f oundt o[beOcausedby[ heOCont r act or' sCown[acti ons, 0
whi chr esul t 0 nt helext ensi on0of [t heOschedul e, Owi | | Thot beaOcausef or Call

ti melext ensi onk o[t helcont ract Cconpl eti on[dat e.

3. 7. 2000Subm ssi onORequi renent s
TheOCont ract or Oshal | Osubni t Oalj usti fi cati onf or Deachlr equest [f or CaldchangeO
i n(0t helOcont r act Oconpl eti onOdat elof Ounder (RCweeksbasedupon helrost [r ecent O
schedul eClupdat ellat [t het i me0of Ot heONTPOor Cconst ruct i veldi recti onl ssuedf or O
t helOchange. O0SuchOalr equest Oshal | Cbel nCaccor dancelw t h(t helr equi r enent sCof O
ot her Dappr opri at edCont ract C ausesCandOshal | 0 ncl ude, CasCalm ni num

00000a. OOAO i st Cof Caf f ect edfactivities, OuM t h(t hei r associ at edOpr oj ect O
schedul elact i vi t yOhunber .

0000Ob. O0ACbr i ef Oexpl anat i onCof [t helcausesUof [t he[change.
0000Cc. O0AnOanal ysi sCof [t helover al | O npact Oof [t helchangesCpr oposed.
00000d. OO0AOsub- net wor k[Oof Ot heaf f ect edar ea.

ActivitieslO npact edld nCleachJj ustifi cati ondf or Ochangelshal | Cbel denti fi edlbyO
alluni quelacti vi t y(codelkont ai nedl nt helr equi reddat alfi | e.

3. 7. 3000Addi t i onal OSubmi ssi on[ORequi rement s
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For Oany[r equest ed[t i melext ensi onCof Cover (ROweeks, [t heOCont ract i ngOXf fi cer O
may [r equest Oanl nt eri nCupdat eCwi t h(Ir evi sedOact i vi ti esf or Calspeci fi cOchangeO
request . OOTheCont r act or Oshal | Opr ovi delt hi sCdi skwi t hi n40days Dof [t he
ContractingdO ficer'slrequest.

3. 800Dl RECTEDICHANGES

| f Ot heONTPO s ssuedf or OchangesOpri or [t o[set t | ement Oof Opri celand/ or [t i ne, O
t heOCont r act or Oshal | Osubmi t Opr oposedschedul elr evi si onst ot hedCont racti ngQd
O ficerOwthinf20weeksOof Ot heONTPbei ngld ssued. O0Thepr oposed[¥ evi si ons[t o
t heOschedul ewi | | CbeOappr ovedoy [t he[dCont ract i ngOf fi cer Opri or [t ol ncl usi onO
of [t hosellchangeswi t hi n(t hepr oj ect Oschedul e. OO f Ot he[OCont ract or [(f ai | sCt oJ
submi t (0t heOpr oposed¥ evi si ons, [0t he[dCont racti ngdX fi cer Oray[f ur ni sht hed
Contract or Wi t hsuggest edr evi si ons[t ot helJpr oj ect Oschedul e. OOTheO
Contractor Oshal | [ ncl udelt heselr evi si ons nt helpr oj ect Oschedul eCunti | O

revi si onsfar e0submi tt ed, Oandf i nal OchangesOand npact sChavelbeenO

negot i at ed. 00 f [t heOCont r act or ChasOany[obj ecti onst ot hellr evi si ons

furni sheddoyt heOCont racti ngdOf fi cer, Ot hedContract or Gshal | Oadvi selt hed
Contracti nglOf fi cer Dwi t hi n[2OweeksCof Cr ecei pt Cof [ helr evi si ons. 0JRegar dl essO
of [t helobj ecti ons, [0t heOCont r act or Oshal | Ocont i nuel oOupdat e[t heOschedul e

wi t h(it heOContract i nglOf fi cer' sCrevi si onsCOunt i | Calirut ual Oagr eenent O n(t heO
revi si onsld st eached. OO f [t heOCont ract or f ai | sCt oOsubni t Cal t er nati ved

revi si onswi t hi n[(20OweeksCof O ecei pt Cof [t heOCont racti ngOX fi cer' sCpr oposedd
revi sions, [0 heldCont ract or [wi | | Cbe[ddeened(t oChavellconcurredOw t h(0t hel
ContractingdO fi cer' sOproposedrevi si ons. OdTheOpr oposedr evi si onsOwi | | [t henO
bell helbasi sf or Oanlequi t abl eladj ust nment [f or Oper f or rancelof [t heOwor k.

3. 9DOWNERSHI PUOFOFLOAT

Fl oat Oavai | abl e n(t heOschedul e, Tat Cany [t i ne, Oshal | Chot Cbelconsi der edf or O
t helexcl usi veluselof Cei t her Ot heOGover nnent Dor Ot heOCont r act or .

000 - OEndOof OSect i on(} -

SECTI OND0132000Page 138



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

SECTI ONI01330
SUBM TTAL OPROCEDURES
09/ 97
PART 1 OCCOGENERAL
1. 1000SUBM TTALO DENTI FI CATI ON
Subnmi ttal sCrequi redCar eldi denti fi edlbyOSDCnhunber sCasf ol | ows:
SD- 010Pr econstructi onOSubm ttal s
SD- 020ShopDr awi ngs
SD- 030Pr oduct [Dat a
SD- 0400Sanpl es
SD- 0500Desi gnDat a
SD- 060Test [Reports
SD-070Certificates
SD- 08[Mvanuf act urer' sl nstructi ons
SD- 090vanuf act urer' sOFi el dOReports
SD- 100Cper at i onCandOMVai nt enancelDat a
SD- 1100Cl oseout OSubnittal s
1. 20000SUBM TTALCCLASSI FI CATI ON
Subm ttal sCarelkl assi fi edOas(f ol | ows:
1. 2. 1000Gover nent OAppr oved
CGover nirent al Cappr oval 00 sCr equi redf or Cext ensi onsCof (desi gn, Ceritical O
mat eri al s, Odevi at i ons, Cequi pnent whoselconpati bilityDOn t h(dt helenti resyst ent]
nust Cbelchecked, Oandot her [ t ensOasdesi gnat edCby [t heOCont racti ngdO fi cer. OO
W t hi nt het er ns Uof [t heOCont r act 0Cl ausellenti t| edI Speci fi cati onsOandO
Dr awi ngsf or OConst ructi on, " [ heyOar e(Jconsi der ed( o[be shopOdr awi ngs. "
1. 2. 2000For O nf or mat i onOOnl y
Al'| Osubmi ttal sCOnot Or equi ri ngOGover nnment Cappr oval Owi | | Cbelf or O nf or mat i on
only. OO0TheyOar efnot Cconsi der edt olbe' shopldr awi ngs" [wi t hi n(t helt er ns Cof O
t he[OCont r act OCl ausellr ef err ed oCabove.
1. 3000APPROVEDISUBM TTALS
TheOContracti ngCOf fi cer' sOappr oval Cof Osubmi tt al sCOshal | Onot Chelconst r uedCas
allconpl et elIcheck, Cbut Cwi | | 0 ndi cat eConl y[t hat [t heCOgener al Onret hod Cof O

construction, Omterial s, Odet ai | i ngCandOot her [ nf or mat i onar e(sat i sfact ory. OO
Approval Owi | | Onot Cr el i evel heCont r act or Uof [t helr esponsi bi | i t y[f or Dany
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error whi chOmayOexi st, Cast he(OCont r act or Dunder [t he OCQCY equi r emrent sOof [t hi sO
contract [0 sCr esponsi bl e[ or Odi nensi ons, [t heOdesi gnCof Cadequat eldconnect i ons
anddet ai | s, Oandt heOsat i sfact oryOconstructi onOof Cal | Dwor k. OOAf t er O

submi tt al sChavellbeenUappr ovedby[t heOContracti ngdX fi cer, Onholr esubmi ttal O

f or Ot heOpur poselof Osubsti tuti ngOnat eri al sCor Cequi pnent Cwi | | Cbelconsi der edd
unl essacconpani edbyOanCexpl anat i onOof OwhyCallsubsti t uti onld sChecessary.

1. 400001 SAPPROVEDLISUBM TTALS

TheOCont ract or Oshal | Omakelal | Ccorrecti onsCr equi redCby [t heOCont ract i ngd

O ficerdandOpronpt | yOf ur ni shOalcorr ect edCsubni ttal O nt helf or mJandChurnber O
of Ccopi es(speci fi eddfor Ot hed nitial Osubm ttal . 00 f Ot heCCont ract or Oconsi der s
anylcorrectiond ndi cat edCont heOsubmi ttal st olconsti t ut edalchangelt ol he
contract, Calhot i cell nCaccor dancew t h{it heOCont r act 0Cl ause' Changes"” Oshal | O
begi venOpr onpt | y[t ot heOCont racti ngdX fi cer.

1. 5000W THHOLDI NGCIOFOPAYMENT

Payment Of or Omat eri al sO ncor por at edd nt heOwor kOwi | 1 Onot Chelradel f Or equi redO
appr oval sChavelnot [beenlobt ai ned.

1. 5. 1000As- Bui | t ODr awi ngs

Payment Owi | | CheOradef or Oas- bui | t Odr awi ngsCr equi redCunder [0t hi sCOcont ract Cat O
t helr at e(est abl i shed[ nt helbi ddi nglschedul e. ONoCpr ogr essOpaynent sCwi | | [heO
madeon[X hi s i neld t em OOThef ul | Banmount Cof [t hed i neli t enidf or Cas-bui It O
drawi ngswi | | Cbelpai dOuponsati sfact orylOconpl eti onCOandOaccept ancelof [t hed
as-bui | t Odr awi ngs.

PART 2 COOPRODUCT ST Not CAppl i cabl e)
PARTBOOCEXECUTI ON
3. 1 O00GENERAL

As[r equi redlbypar agraph3. 7. 1, Cal | Osubmi tt al sCdesi gnat edf or OGover nnent [
Approval Oshal | CbelOsubm tt edwi t hi nO0630cal endar Odaysof Chot i celt o[Jjpr oceed. O
TheOCont r act or Oshal | OmakeOsubmi tt al sCasCr equi redCby(t heOspeci fi cati ons. 00
TheOCont ract i ngCOf fi cer OmayOr equest Osubni ttal sCi nCaddi ti ont ot hosel

speci fi edwhenOdeenedChecessar y[t oCadequat el y[descri bellt heOwor k(Ccover ed n0
thelr espectivellsecti ons. OuUni t sCof Owei ght sOandCheasur esusedOonal | O

submi ttal sOshal | (belk heOsanelask hoselusedd nt heCcont ract Odr awi ngs. OEachO
submi ttal Oshal | Cbelconpl et eCandl nOsuf fi ci ent Odet ai | [t oCal | owr eady

det er m nat i onllof Oconpl i anceOwi t hCcont r act r equi renent s. OPri or [t o
submittal, Oal | O tensOshal | DbelcheckedCandOappr ovedCby [t heOContract or' sO
Qual i t ydCont r ol O CQC) [r epr esent at i veJandUeach( t enishal | (heOst anped, O

si gned, Oanddat edby [t heOCQCLr epr esent at i vell ndi cati nglacti ont aken. O
ProposedOdevi ati onsf r onidt heOcont r act Or equi r ement sCshal | belkl earl yO
identified. O0Submittal sOshal | O ncl udeld t emsOsuchlas: O0Contractor' s, O

manuf acturer's, Oor Of abri cat or' sOdr awi ngs; Odescri ptiveliteraturel ncl udi ngO
(but Onot i m t edt o) Ocat al oglcut s, Odi agr ans, Coper ati nglchart sCor Ccur ves; O
test reports; [t est Ceyl i nders; Osanpl es; 0O&MIranual sO(i ncl udi ngOpartsist); O
certifications; Owarranties; andOot her Osuchr equi redOsubmittal s. OOSubni ttal sO
requi ri ngf0Gover nnment Cappr oval (shal | CbheOschedul edCandOradepri or [t ot he
acqui sitionlof Ot heOrat eri al Cor Oequi pnent Ccover ed her eby. O0Sanpl esO

remai ni ngOuponCconpl et i onCof Ot heCwor k(Oshal | Cbepi ckedOupCanddi sposedCof O nO
accordancelw t hOOanuf act ur er' sOVvat eri al OSaf et y[ODat al0Sheet s MSDS) Oand n
conpl i ancewi t h(lexi st i ngd awsCandr egul ati ons.
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3. 2000SuBM TTALOREG STERD( ENGCFORM4288)

At [t helendof [ hi sOsect i onl sOonelset Oof DENGFor ni42880 i sti ngl t ensof O
equi prrent CandOmat er i al sCf or Owhi chOsubnmi tt al sCar el equi r edCby [t he

speci fications; [t hi sistOryOnot Cbelal | 0 ncl usi veCandOaddi ti onal O

submi ttal sOmyoelr equi r ed.

3.2. 1000Submi ttal ORegi sterFil e

TheOContract or Owi | | Cal solbelgi venlkt heOsubm ttal Oregi sterfi | es, Ccont ai ni ngOd
t he(comput er i zedENGFor mi4288. (00Thesellsubmi ttal Oregi sterOfil esOwi | | heD
f ur ni shedOonCaldsepar at e[di skette.

3. 2. 2000Submi t t al ORegi st er [ RVS)

UponCawar d, [t hi sOdat alwi | | ObelOpr ovi dedt ok heldcont r act or DonCalRVSOdat ald

di sk. 00 t emsUof 0 nformati onOr el ati velt oOeachOsubni tt al Ohot O ncl udedd nt heO
draft, CandCaddi ti onal Osubni ttal sOnot 0 ncl uded, Oshal | ObeOsuppl i edOby Ot hed
Cont r act or Cusi nglt heORMSsyst em O0Theldat esr equi r edf or Ot heOsubni ttal O

shal | CbeOpr ovi dedt hr oughkt helcont r act or sCper f or manceOschedul e, CandOent er edd
i nt oORMSusi ngt heOSDEFOdi sks. OOUpdat edCOsubmi tt al Or egi st er O nf or mat i onO

shal | Cbelpr ovi dedt ot heOCont ract i ngOf fi cer Oaf t er DeachOschedul eCupdat e. (1
Thi sC nf ormat i onOshal | ObelOpr ovi dedvi al0RMSCupdat elddi sks.

3. 2. 3000Submi t t al ORegi st er OUpdat i ng

Contract or Oshal | Oconpl et et helr ermrai ni nglcol umsOandOsubmi t [t hef or ns [ har dO
copylpl usCassoci at edCel ectroni cfil e) [t ot heContracti nglOf fi cer Cf or O
approval Owi t h(t hel ni ti al Opr oj ect Oschedul e. OdTheOCont r act or Oshal | Okeept heO
submi ttal Oregi st er Oup-t o- dat eCandshal | Osubmi t 0 t [t ot heOGover nrent O

t oget her Owi t h(t helont hl yOpaynent [r equest . O0TheOappr ovedsubmi tt al Or egi ster O
wi | | beconmelt heOschedul i ngddocunent DandOwi | | Cbelused olcontrol Osubnittal sO
t hroughout [t he i f elof [t helcontract . OdTheOsubni tt al [0r egi st er Candt hed
progresslschedul esCshal | Cbelkoor di nat ed.

3. 3UOOSCHEDULI NG

TheOschedul edCneedldat esOnhust Chelr ecor dedUont heOdocunent [f or Ceachli t enif or O
control Opur posesCandCal | Osubm tt al sChust Cbelt i edt ot hellcontractor' sO
appr ovedlschedul e.

Submi ttal sCcoveri nghconmponent [ t ens Of or mi ngfallsyst entdor 0 t ens [k hat Car e

i nterrel atedshal | belschedul edt obellcoor di nat edCandsubm tt edd
concurrently. OCertificationstolbelsubmn ttedw t h(k he(perti nent Odr awi ngsO
shal | [bellsolIschedul ed.

Nodel ayOdamagesCor [t i mellext ensi onswi | | [belal | owedf or Ot i med ost 0 n at ed
subm ttals.

For 0 nf ormat i onConl yOsubmi tt al sCOshal | Obelf ur ni shedt ot heOGover nnent Onot O
| esst han[2weeksOpri or Ot opr ocur enent Cof [t helmat eri al Oor Oser vi ceandCpri or O
toOschedul i ngt heOqual i t yOcont r ol Opr epar at or yJ nspecti on.

Submi tt al sCr equi ri ngOgover nrent Cappr oval Oshal | Cbelf ur ni shed™t ot he

Gover nrrent Owi t hi n630daysCof Ot helcont ract Onot i cel opr oceed, Cexcept Of or [t heO
submi ttal s, Owhi chlr equi relJon-si t ellconst ruct i onCpr ogr essbef or ellconpl eti on
suchlasSD- 06} Test OReport s), OSD- 0900 Manuf act ur er s(Fi el dOReports), OSD- 100
(Oper at i onsCandOMai nt enance(Dat a) , DandSD- 11 d oseout OSubni ttal s) . O0TheO
exceptionslshal | Cbel denti fi edd n(0t helOqual i t yCcont r ol Opl anCandOpr ogr ess
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schedul e or Oappr oval Cby [ heOGover nnent . OOAl | ow28cal endar Odaysf or O
CGover nirent [ evi ewJandCappr oval Caf t er Or ecei pt Oof [t heOsubmi tt al .

3. 40007TRANSM TTALOFORM( ENGCFORM4025)

TheOsanpl el ransmi ttal Of or mJ ENGOFor ni4025) Oat t achedt o[t hi sCsecti onOshal 1 O
belusedf or Osubm tt i nglbot hClGover nnent Cappr ovedOandO nf or mat i onConl yO

submi ttal sf nCaccordancew t h[t held nstructi onsCOont helr ever sesi de[of [0t held
form O0Thesef or ms[wi | | Chelf ur ni shed™ ot heOCont ract or. OOThi sCf or nilshal | CheO
properl ylOconpl et edCoyfillingOout Cal | Ot heCheadi nglbl ankOspacesCand

i denti fyi ngCeachl t enilsubmi tt ed. O0Speci al Ocar e(shal | Obelexer ci sedt oOensur e
proper i sti nglof [t helspeci fi cati onOpar agr aphUand/ or Osheet Onunber Cof [0t heO
contract drawi ngsperti nent [t o[t helOdat allsubmi t t edIf or Ceachl t em

3. 5000SUBM TTALOPROCEDURE
Submi ttal sOshal | DbeOmadelasCf ol | ows:
3. 5. 1000Pr ocedur es

Pr ocedur esshal | [beld ncor por at edd nt ot heOQual i t y(OCont r ol 0PI anCr equi r edd n[d
section101451.

TheOCont ract or Owi | | Osubmi t [t o[t heOCont ract i ngOX fi cer OOf or Cappr oval Call

m ni munof Osi xOcopi esUof Cal | OGAO evel Osubmi tt al s. OOnecopy Uof CanOFI OO

submi ttal Owi | | Ooelf ur ni shed ot he(Gover nnent . OTheCnhunber Dof Ccopi esUof O
submi ttal sCspeci fiedl nlt hi sOporti onlof [t heCcontract Oshal | CheCconpl i edCwi t h(
i nO i eulof Of our Ccopi esCasspeci fi edlbyFARB2. 236?721.

For [t hosellcont r act sCr equi ri ngONet wor k[COAnal ysi sOSyst eni NAS) , [0t he[lCont r act or
wi | | Oschedul edont heONASCcri ti cal 0 t ensUof Oequi pment Osubm tt al sCdandO
procurenent Oacti viti esCwhi chOw | |, Oor Chavelkt hepot enti al Ct o, Osi gni ficantl yO
i mpact Opr oj ect Oconpl et i on. OThel ncl usi onlor Oexcl usi onlof Ceritical O tensd
shal | CbeOsubj ect [ o0t heOappr oval Oof Ot he[OCont ract i ngX fi cer . OOFur ni shi ngd

t he(Oschedul elCshal | Onot Ohel nt er pret edCasr el i evi nglt heOCont r act or Oof [hi sO
obl i gationltolconpl yOw t h(Jal | [t heOspeci fi cati onlr equi renment sCf or Ot held t ens
onlkt heOschedul e. OContract or' sCOQual i t y[OContr ol Or epresent ati veldshal | [0r evi ewd
thed i stingOat O east Oever y[(1300daysOandlt akeCappr opri at eCact i ont onai nt ai n
anleffectivellsystem OTheOCont r act or Oshal | Of ur ni shCa i st Deach0300daysCof O

al | Osubm ttal sOonCwhi chlei t her OGover nent Cor OCont ract or ' sCact i ond sOpast O
due. OHeOshal | Cal sof ur ni shOr evi sedduedat es(d n(t hoselcasesOwhenlt held

ori gi nal Osubm ttal Oschedul ed sChol onger [real i stic. OThi sOvont hl yd i st Cof O
del ayedl t ensIshal | Cal sofbelCannot at edCby [t heOCont r act or [t oldshowwhat 0
correctivelacti onChel st aki ngOwi t h(r egar dt oIsl i ppagesi n(subm ttal O
schedul eDwhi chOarelat tri but abl el oCact i onsCbyChi m Chi sCsubcontractors, Uor 0
suppliers. 0

TheOCont r act or Oshal | Opr ovi deCal0conpl et eCupdat edCsubni tt al Or egi ster O

i ndi cati ng(t helcurrent Ost at usUof Oal | Osubni t t al sOwhenr equest edCby [t hel
Contracti nglOf fi cer 0 nCor der [t odassur eChi nsel f Ot helOschedul el sCbei ngd
mai nt ai ned.

TheOCont ract or Oshal | Ccerti fy[t hat DeachUOsubmi ttal 0 sOcorrect Oandd nOstri ct O
conformancewi t h(ot heOcont r act Odr awi ngsOandspeci fi cati ons.

Submi ttal sOFor O nf ormat i onOOnl yO( FI O) . OOCAI | Osubmi tt al sCnot Osubj ect [t ot heO

appr oval Oof [t heOContracti ngOOf fi cer Owi | | CbheOsubmi ttedf or 0 nf ormati ond
pur poseslonl y. OWher et hel[r evi ewlaut hori t y[ sCOdesi gnat ed[t o[t heOCont r act or, [
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theOContract or [ sCrequi redd osi gnt heldcerti ficati onOonOENGOFor ni40250 nO

t he(box[besi delt helr emar ks[bl ockl nOSect i onl Oand3si gnt heOappr oval Cact i ond
bl ockl nOSect i on0l | Cas[t heOappr ovi ngQaut hori ty. O0TheseCont r act or Dappr ovedO
submi ttal siwi | | CbeCusedt olveri fy[t hat Onat eri al Or ecei vedOandCused nlt hel

j obl st heOsanelas[t hat Odescri bedCandOappr ovedCandOwi | | belusedOasCr ecor dOJ
copi es. Al | Osanpl esCof Oat eri al sOsubni tt edCasCr equi redCby [t hesel

speci ficati onsOshal | Cbelproperl y denti fi eddandd abel edf or Or eady [

i dentification, DandCuponlCbei nglcertifi edCbyt heContract or Dand[r evi ewedlby[
theOContracti nglof fi cer, Oshal | [belist or edCat [t he[si t elof Ot heCwor k[ or 0 obO
siteluselunti | Cal | Owor kChasbeenconpl et edCandOaccept edCby [t heOCont ract i ngQd
of fi cer. [Del egati onlCof [t hi sCappr oval Oaut horityt o0Contract or OQual ity

Cont r ol Odoeslnot [r el i evelt he[OCont r act or [Of r onit hellobl i gat i on(t oCconf or it o0
anylcont ract Or equi r ement CandOwi | | Onot Cpr event [t heCOCont racti nglOf fi cer Of r o]
requi ri nglr enoval Candr epl acenent [of Oconst ruct i onOnot 0 nlcont ract O

conf or mance; Onor Odoes(i t Cr el i evelt helCont r act or [f r onit her equi r enent [t o
furni shIsanpl es" [f or [t est i nglby [t heOGover nment OLabor at or yOor Ocheck [t esti ngd
byt he[OGover nment [0 n(t hosell nst ancesOwher e[ helt echni cal Ospeci fi cati onsOsoO
prescri be.

Contractorcertifiedddraw ngsCwoul dfbeOsubj ect Ot olqual i t yOassur ancelr evi ew
byt heOGover nnent Oat Cany [k i meldur i ngt heOdur at i onOof [t helcont ract . CNoO

adj ust ment [f or [t i melCor OnoneyOwi | | Cbelal | owedf or Ccorrecti onsCr equi redCasCall
resul t Oof Ohonconpl i anceOwi t h(pl ansOandOspeci fi cati ons.

Submi t t al sORequi ri ngOGover nirent OAppr oval [ GA) . Mher el helr evi ewllaut hori tyQd
i sOdesi gnat edt ot heOGover nnent , Ot heOCont ract or O sCr equi redt ol0si gnt hed
certificati onOonOENGIFor mi402500 nlt he[box[besi delt helr emar ks[bl ock[ nd
Sectionll . OTheOGover nnent Owi | | Ocodelt held t ens 0 nbl ockOhOandsi gnt hed
approval Oacti ontol ock nOSect i ondl | Cast heCappr ovi ngQaut hority.

Oper at i ngCandOvai nt enancell nstructi ons. 0OSi x[(conpl et elIset sOof [ nstructi onsO
cont ai ni ngk heOmanuf act ur er sCoper at i ngQandOmai nt enancell nstructi onsf or O
eachOpi ecellof Cequi prrent Oshal | Cbelf ur ni shed. OEachOset Oshal | CbeCper manent | yO
boundOandIshal | ChaveCalChar dlcover . OOnellconpl et e(dset [shal | Chef ur ni shedCat O
thelti me(t est Opr ocedur esCar e[Jsubni tt ed. ORenai ni ngset sCshal | belf ur ni shedO
bef or e[ hellcont ract O sCconpl et ed. OThef ol | owi ngd denti fi cati onOshal | Obe

i nscri bedCont helcover s: OTheOwor ds 1" OPERATI NGCANDOMAI NTENANCE

I NSTRUCTI ONS, " Onanmeldand ocat i onUof [t hef aci | i ty, Chanelof [t heContract or, O
andlCcont r act Onunber . OFl ysheet sshal | [belpl acedCbef or el nst ructi onsCcoveri ngd
eachlOsubj ect. 0 nstructi onsheet s(Ishal | CbeCappr oxi mat el y(8?1/ 2[by[110 nches, O
wi t hd ar ge(sheet sUof Odr awi ngsf ol dedd n. O nstructi onsOshal | O ncl udeCbut Car e[
not (1i m t ed(t o:

(1) OOOSyst enid ayout Oshowi nglpi pi ng, Oval vesOandcont rol s;
(2) OO0Appr ovedwi ri ngbandCcont r ol Odi agr ans;
(3) OOOAOcont r ol Osequenceldescri bi ngOst art up, Ooper ati onOandOshut down;

(4) O00Oper at i nghdandChai nt enanceldi nstructi onsf or CeachCpi ecelof Cequi pnent , O
i ncl udi ngd ubri cationli nstructi onsCOand r oubl eshoot i nglgui de; Cand

(5) OOOvanuf act urer ' sChul | eti ns, Ocut sdandOdescri ptiveOdat a; Opartsd i st sCandO
recomendedpart s.

TheOGover nment Owi | | Of ur t her Odi scusst heldsubmi tt al Opr ocedur esCat [t hel
Pr e- Const ruct i on(Conf er ence.
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3. 5. 2000Devi ati ons

For Osubmi tt al sCwhi ch ncl udeOpr oposedldevi at i onslr equest edCby [t hed
Contractor, Ot he(col um™ vari ati on" Oof CENGFor nT40250shal | [belOchecked. O00TheO
Contractor Oshal | Oset (f ort h(d nCwr i ti nglt helr eason(f or Oanydevi at i onsCand0O
annot at e(suchldevi at i onsUont heOsubmi ttal . OdTheOGover nment [r eser ves[t hed

ri ght Ot ol0r esci nd(d nadvert ent Cappr oval Oof Osubmi tt al sCcont ai ni ngQunnot ed
devi ati ons.

3. 6JICONTROLOFISUBM TTALS

TheOCont ract or Oshal | Ocar ef ul | yOcont r ol Thi sCpr ocur errent Ooper at i onst oCensur ed
t hat Ceachl ndi vi dual Osubmi tt al 0 sCOhadeConCor (bef or e[t heOCont r act or O
schedul edOsubmi t t al Odat eOshownOont heOappr ovedT Submni tt al CRegi ster. "

3. 70OOGOVERNVENT CAPPROVEDUOSUBM TTALS

UponOconpl eti onDof Or evi ewof Osubmi tt al sOr equi ri ngOGover nnent Cappr oval , [t heO
submi ttal sCwi | | [bell denti fi edCasChavi nglr ecei vedOappr oval [hy[bei nglsoO

st anpedlandldat ed. OFour Ocopi esOof [t heOdsubm tt al Owi | | Chelr et ai nedCbyt he
Contracti nglOf fi cer Candt wolCcopi eslUof [t heOsubmi ttal Owi | | Chelr et ur nedt ot hed
Contractor.

3. 7. 1000Submi ssi onlof OGover nnment CAppr ovedOdSubmittal s

Assoonlaspr acti cabl elaf t er Ohot i celt oljpr oceed, [Cbut Onot O at er Tt han630

cal endar OdaysUaf t er Chot i celt o(jpr oceed, [t he[OCont r act or Oshal | Of or war d(t ot he
Cont acti ngOf fi cer Oal | Ocopi esCof Osubni tt al sOdesi gnat eddf or OGover nnment [
approval (G . O0Subm tt al sCshal | beOasOr equi r ed[ nt helt echni cal Osect i onsCof O
thi sCspeci fication, 0 ncl udi ngbshopOdr awi ngs, Opr oduct (dat a, DandOsanpl es. 00
Submi ttal Ot ypesOSD- 06 t est (Reports), OSD- 0900 Manuf act ur er sCFi el ddReports), O
SD- 100 Oper at i onsCandOVvhai nt enanceDat a) , CandSD- 110K Cl oseout OSubmi ttal s) O
needChot [belsubm tt edOwi t hi n(t hi s630day i mit; OTheselsubm ttal [t ypesshal | O
belsubni ed[by[t heldat es/ ti meslest abl i shed[ n(t heOspeci fi cati ons. O

3. 8OFORO NFORMATI ONCIONLYISUBM TTALS

Submi ttal stOf or O nf ormat i onConl yOwi | | Onot Chelr et ur ned. O0JAppr oval Cof [t hed
Contracti nglOf fi cer O stnot Or equi redCon0 nf or mat i onConl yOsubmi ttal s. O00Thed
CGover nent [r eser ves[t hellr i ght [t oCr equi r e[t heOCont r act or [ oy esubmi t Oany O

i t enidf oundCnot [t olconpl yOwi t h(k helcont ract . 0JThi sCOdoesChot Cr el i evelt heO

Cont r act or [f r onit he[Jobl i gati ont oo ur ni shlmat eri al Cconf or m ngt ot heOpl ansO
andspeci fications; Owi | | Ohot Opr event [t heOCont ract i ngUCf fi cer Of r onir equi ri ngd
renoval CandCr epl acenent Oof Ononconf or m nglmat eri al O ncor por at edl n(t heCwor k; O
andOdoesnot [r el i evelt he[OCont r act or Uof [ her equi r enent [t of ur ni shOsanpl esO
foresti nglbylt heOGover nnent O abor at or yOor [f or Ocheck ™ est i nglby [t heO

CGover nrent 0 n(t hosel nst anceswher e[ helt echni cal Ospeci fi cati onsOsoO

prescri be.

3. QUOOSTAMPS

St anpsusedoy [t heOCont r act or Donlk heOsubmni t t al Odat allt olcerti fy[t hat Ot hed
submi ttal Oreet sCcontract [0r equi renment sCshal | belsi ni | ar [t ot hef ol | owi ng:
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SUBMITTAL REGISTER

CONTRACT NO.

NA
TITLE AND LOCATION CONTRACTOR
Hazardous Waste Tanks/C Line
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T | M™ S P I A T T
I I P A F o/ I I
v|T E R | E o DATE FWD o MAILED
I T (o} A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y APPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER|FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REViIEWER|REVIEWER| E | AcCTION AUTH REMARKS
(@) | (b) () (d) (e) () (9) (h) (i) @) (k) (U] (m) (n) (0) () (@) r
01111 |SD-01 Preconstruction Submittals
Safety and Health Plan 1.3.2
01355 |SD-01 Preconstruction Submittals
Environmental Protection Plan 1.7
01780 |SD-02 Shop Drawings
As-Built Drawings 1.2.1
SD-03 Product Data
As-Built Record of Equipment and |1.2.2
Materials
Warranty Management Plan 1.3.1
Warranty Tags 1.3.5
Final Cleaning 1.6
02220 |SD-03 Product Data
Work Plan
02222 |SD-09 Manufacturer’s Field
Reports
Soils Tests 3.5.1
Displacement of Sewers Tests 3.5.2
03301 |SD-03 Product Data
Mixture Proportions
SD-06 Test Reports
Strength 2.1.1
Slump 2.1.5
Air Content 2.1.6
Temperature Tests
05090 |SD-03 Product Data
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SUBMITTAL REGISTER

CONTRACT NO.

NA
TITLE AND LOCATION CONTRACTOR
Hazardous Waste Tanks/C Line
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o)
v
T c T
R L
A A O
AN s R A A
c|s s c c
T ™ s P I A T T
I [ P A FoJ | |
v|T E R | E o DATE FWD o MAILED
I T (o} A C N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A Y APPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER|FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REVIEWER|REVIEWER| E | ACTION | AUTH REMARKS
(@) | (b) () (d) (e) () (9) (h) (i) @) (k) (U] (m) (n) (0) () (@) r
05090 | Welding Procedure Qualifications [1.5 G
Welder, Welding Operator, and 1.6
Tacker Qualification
Inspector Qualification 1.7 G
Previous Qualifications G
Prequalified Procedures 1.5.1
SD-06 Test Reports
Quality Control 3.2
05093 |SD-02 Shop Drawings
Pressure and Acid Piping G
SD-03 Product Data
Qualifications 1.6 G
Welding Operations 3.1
03
SD-07 Certificates
Qualifications 1.6 G
10430 |SD-04 Samples
Exterior signs G
11211 |SD-02 Shop Drawings
Installation 3.1 G
SD-03 Product Data
Materials and Equipment 2.1 G
Instructions 3.5 G
Training Period 3.5 G
SD-06 Test Reports
Tests 3.2 G
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SUBMITTAL REGISTER

CONTRACT NO.

NA

TITLE AND LOCATION

Hazardous Waste Tanks/C Line

CONTRACTOR
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CONTRACTOR:
SCHEDULE DATES

CONTRACTOR

ACTION

APPROVING AUTHORITY
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IAPPROVAL
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BY
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NEEDED
BY

moonO ZO——-0>»

DATE
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ACTION

DATE FWD
TO APPR
AUTH/

DATE RCD
FROM
CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

moonO ZO——-0O>»

DATE
OF
ACTION
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DATE RCD
FRM APPR
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(n)

—~
2
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11211

SD-07 Certificates

Manufacturer's Representative

3.4

SD-10 Operation and Maintenance

Data

Centrifugal Pump System

13850

SD-02 Shop Drawings

Fire Alarm Reporting System

1.4.1

SD-03 Product Data

Storage Batteries

2.2

Voltage Drop

Spare Parts

2.7.3

Technical Data and Computer

1.5

Software

Training

3.5

Testing

3.4

SD-06 Test Reports

Testing

3.4

SD-07 Certificates

Equipment

Qualifications

1.3.7

®|®

13852

SD-03 Product Data

Battery

2.1.21

Qualifications

Fire Alarm Reporting System

Test Procedures

OO |®

SD-06 Test Reports
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SUBMITTAL REGISTER

CONTRACT NO.

NA
TITLE AND LOCATION CONTRACTOR
Hazardous Waste Tanks/C Line
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T | M™ S P I A T T
I I P A F o/ I I
\Y T E R | E o) DATE FWD o) MAILED
I T (o} A C N TO APPR N TO
T A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y APPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c P o w NEEDED | NEEDED | p OF FROM |TO OTHER|FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REViIEWER|REVIEWER| E | AcCTION AUTH REMARKS
(@) | (b) () (d) (e) () (9) (h) (i) @) (k) (U] (m) (n) (0) () (@) r
13852 | Testing 3.3
15080 |SD-03 Product Data
General Materials 2.1
15200 |SD-02 Shop Drawings
Pipe and Equipment; 3.2.1
Stainless Steel Pipe
Expansion Joints 2.7.1.3
SD-03 Product Data
Qualifications;
Welders;
Waste Water Disposal;
Assistance and Training;
Delivery, Storage and Handling;
Material safety data sheets
Materials and Equipment;
Installation 3.1

Pipe Schedule:

Valve Schedule:

SD-06 Test Reports

Pipe Leakage Tests;

Hydrostatic Tests;

Pneumatic Tests;

SD-07 Certificates

Contractor's Installation;

SD-10 Operation and Maintenance

Data
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SUBMITTAL REGISTER

CONTRACT NO.

NA
TITLE AND LOCATION CONTRACTOR
Hazardous Waste Tanks/C Line
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T | M™ S P I A T T
I I P A F o/ I I
\Y T E R | E o) DATE FWD o) MAILED
I T (o} A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y APPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER|FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REViIEWER|REVIEWER| E | AcCTION AUTH REMARKS
(@) | (b) () (d) (e) () (9) (h) (i) @) (k) (U] (m) (n) (0) () (@) r
15200 | Piping and Appurtenances; 3.3
16263 |SD-02 Shop Drawings
Layout 3.6 G
General Installation 3.1 G
Acceptance 3.8 G
SD-03 Product Data
Performance Criteria G
Sound Limitations 2.6 G
Harmonic Requiremants
Engine-Generator Parameter 1.3.1
Schedule
Integral Main Fuel Storage Tank
Day Tank
Power Factor 3.5.1.2 |G
Heat Rejected To
Engine-Generator Space
Cooling System 2.5
Time-Delay on Alarms 2.17.5
Generator 2.13
Manufacturer's Catalog 2.2 G
Site Welding 1.4.6
Spare Parts
Onsite Training 3.7 G
Battery Charger 2.11.3.2
Vibration-Isolation
Posted Data and Instructions 3.6 G

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE

PAGE 5 OF 9 PAGES



SUBMITTAL REGISTER

CONTRACT NO.

NA
TITLE AND LOCATION CONTRACTOR
Hazardous Waste Tanks/C Line
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T | M™ S P I A T T
I I P A F o/ I I
\Y T E R | E o) DATE FWD o) MAILED
| T C A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y APPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER|FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REViIEWER|REVIEWER| E | AcCTION AUTH REMARKS
(@) | (b) () (d) (e) () (9) (h) (i) @) (k) (U] (m) (n) (0) () (@) r
16263 Instructions
Experience 1.4.10 |G
Field Engineer 1.4.11 G
General Installation 3.1 G
SD-06 Test Reports
Factory Inspection and Tests 2.25
Factory Tests 2.25.2
Onsite Inspection and Tests 3.5 G
SD-07 Certificates
Prototype Test
Reliability and Durability 1.34
Emissions 2.10
Sound Limitations 2.6
Site Visit
Flywheel Balance G
Materials and Equipment 2.1
Inspections 3.5.3
Cooling System 2.5
SD-10 Operation and Maintenance
Data
Operation and Maintenance 3.7 G
Manuals
Maintenance Procedures 3.7 G
Special Tools 2.12
Filters 2.4.2
16375 |SD-02 Shop Drawings
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SUBMITTAL REGISTER

CONTRACT NO.

NA
TITLE AND LOCATION CONTRACTOR
Hazardous Waste Tanks/C Line
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T | M™ S P I A T T
I I P A F o/ I I
\Y T E R | E o) DATE FWD o) MAILED
I T (o} A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y APPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER|FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REVIEWER|REVIEWER| E | ACTION | AUTH REMARKS
(@) | (b) () (d) (e) () (9) (h) (i) @) (k) (U] (m) (n) (0) () (@) r
16375 | Electrical Distribution System 3.11.3 |G
As-Built Drawings G
SD-03 Product Data
Nameplates 2.2 G
Material and Equipment 2.1 G
General Installation Requirements |3.1 G
SD-06 Test Reports
Factory Tests 2.15 G
Field Testing 3.11 G
Operating Tests 3.11.8 |G
Cable Installation 3.214 |G
SD-07 Certificates
Material and Equipment 2.1 G
Cable Joints 3.3 G
Cable Installer Qualifications G
SD-10 Operation and Maintenance
Data
Electrical Distribution System 3.11.3 |G
16403 |SD-02 Shop Drawings
Drawings 2.4.2 G
Shop Drawings 2.2.1 G
Motor Control Centers 2.5 G
Switchboards 2.6 G
Panelboards 2.7 G
SD-03 Product Data
Equipment G
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SUBMITTAL REGISTER

CONTRACT NO.

NA
TITLE AND LOCATION CONTRACTOR
Hazardous Waste Tanks/C Line
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
c| s S c c
T | M™ S P I A T T
I I P A F o/ I I
v|T E R | E o DATE FWD o MAILED
I T (o} A C N TO APPR N TO
T|A G# A R AUTH/ CONTR/
Y | L s R T E c c
E DESCRIPTION A Y APPROVAL|MATERIAL| o DATE |DATE RCD |DATE FWD |DATE RCD| o DATE |DATE RCD
NN c p o w NEEDED | NEEDED | p OF FROM |TO OTHER|FROM OTH| p OF FRM APPR
ol o T ITEM SUBMITTED H N R SUBMIT BY BY g | AcTioN | coNTR |REViIEWER|REVIEWER| E | AcCTION AUTH REMARKS
(@) | (b) () (d) (e) () (9) (h) (i) @) (k) (U] (m) (n) (0) () (@) r
16403 | Factory Tests 2.9
SD-06 Test Reports
Factory Tests 2.9
SD-07 Certificates
Motor Control Centers 2.5
16410 |SD-02 Shop Drawings
Automatic Transfer Switch 2.1
Equipment 1.3.1
Installation 3.1
SD-03 Product Data
Material 1.3.1
Equipment 1.3.1
SD-06 Test Reports
Testing 2.3
SD-07 Certificates
Equipment 1.3.1
Material 1.3.1
Switching Equipment
SD-10 Operation and Maintenance
Data
Switching Equipment
Instructions 3.2
16415 |SD-02 Shop Drawings
Interior Electrical Equipment
Manufacturer's Catalog
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Hazardous Waste Tanks/C Line
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16415 | Material, Equipment, and Fixture G
Lists

Installation Procedures
As-Built Drawings 1.2.6
Onsite Tests

SD-06 Test Reports
Factory Test Reports
Field Test Plan
Field Test Reports 3.17

SD-07 Certificates
Materials and Equipment 1.4 G

16900 |SD-08 Manufacturer’s Instructions

Manufacturers' Recommendations G

Operation and Maintenance G
Instructions

Components with Technical Data G
Sheets (Appendix A);

16902 |SD-01 Preconstruction Submittals

Documents to be Furnished with G
Proposal

Documents to be Furnished after
Purchase

®O|®

OO
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SECTI ON01355

ENVI RONMVENTAL CPROTECTI ON
10/ 00

PART 1 OOOGENERAL

1.

=0

1000OREFERENCES

TheOpubl i cati onsO i st edCbel ow or mJaCpar t Cof [t hi sOspeci fi cati onlt ot hed
ext ent [r ef er enced. O0TheOpubl i cat i onsOar e[r ef erredt ol n(kt he ext (by[basi cO
desi gnati onlonl y.

CODELOFOFEDERAL OREGULATI ONSLY CFR)

330CFR328 Def i ni tions
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400CFR279 St andar dsf or [t heOVanagenent Oof OUsedO |

4000CFR302 Desi gnhati on, [(Report abl edQuantities, ODandd
Noti fi cation

400CFR355 Enmer gency Pl anni ngfdandONot i fi cati on

400CFR68 Chemi cal OAcci dent OPrevent i onOPr ovi si ons

CORPSOOFCENG NEERSLY( COE)

EM1385-1-1 Saf et yCandOHeal t hORequi r enent s(OManual O
( Sept enber [11996)

USTARMYUCORPSHOFENG NEERSUTECHNI CAL REPORT

VAETL ANDCIVANUAL Cor pslof CEngi neer sCWét | ands[Del i neati onld
Manual (OTechni cal ORepor t OOY- 87- 10

. 2000DEFI NI TI ONS

. 2. 1007Envi r onment al OPol | ut i onUandODanmage

Envi ronnent al Opol | uti onCandOdanmageld sCt heOpr esencellof OOchem cal , Ophysi cal , O
or [bi ol ogi cal Cel enent sOor Cagent stwhi chOadver sel yOaf f ect ChurmmanCheal t hDor O

wel f ar e; Ounf avor abl y[al t er Cecol ogi cal (bal ancesCof [ nport ance oChunmand i fe; O
af f ect Dot her Ospeci esUof [ nport ancel oChurmanki nd; Oor Odegr adet heCenvi r onnment O
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. 2. 2000Envi r onment al OPr ot ecti on

Envi ronment al Opr ot ecti ond st heOpr eventi on/ cont r ol Cof Opol | uti onCandChabi t at O
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pol | ut ant s.
1. 2. 3000Cont r act or OGener at edOHazar dous[Mast e
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perm t [t o0di schar ge[wat er [f r onit hegover ni ngdagency.
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1. 30O0GENERALTREQUI REMENTS

TheOCont ract or Oshal | Om ni m zeCenvi ronnment al Opol | uti onCandOdanaget hat Oay O
occur Oast her esul t Cof Oconstruct i onCoper ati ons. O0Thelenvi ronnment al O

resour ceswi t hi n(t hepr oj ect [boundar i esfand(t hosel[af f ect edlout si delt he
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Contract or shal | Cbelr esponsi bl e(f or Canyldel aysr esul ti ngf ronif ai | urelt o
conpl yOwi t hCenvi ronnment al 0 awsCandr egul ati ons.

1. A0OSUBCONTRACTORS
TheOCont r act or Oshal | Censur eOconpl i ancelw t h(t hi sOsect i onfbysubcontract ors.
1. SO00PAYMENT

NoOsepar at e[(jpaynent [wi | | Cbelhadef or Owor kOcover edCunder [t hi sCsect i on. 0OTheO
Cont r act or [shal | Cbelr esponsi bl el or Opaynent Cof [Of eesassoci at edOwi t h

envi ronnent al Opermni ts, Oappl i cati on, Cand/ or Onot i cesCobt ai nedCby [t he
Contractor. OOAl | (Ocost sCassoci at ed[wi t h(t hi sOsect i onOshal | (beld ncl udedOi nO

t helcontract Opri ce. OOThedCont r act or Oshal | Obelr esponsi bl e or Opaynent Oof Cal |1 O
fines/feesforviol ati onlor Onon-conpl i anceOw t h(OFeder al , (ISt at e, ORegi onal O
and ocal O awsCand[r egul at i ons.

1. 60000JSUBM TTALS

CGover nrent Oapproval O sOrequi redf or Osubmi ttal sOwi t h(aM' G' Odesi gnati on; O
submi tt al sChot Ohavi ngCall G' Odesi gnat i onCar e or O nf or mat i onConl y. OWhenO
used, Oaldesi gnati on[f ol | owi ngCk he™ G' Odesi gnat i onl denti fi es(t hellof fi ced
that Owi | | Or evi ewt heOsubmi tt al OOf or Ot heOGover nnent . OOThef ol | owi ngOshal | Obel
subm ttedd nCaccordancelw t h(0Sect i on[1013300SUBM TTALOPROCEDURES:

SD- 01[0Preconstructi onOSubnittal s
Envi ronnment al OPr ot ect i onPl an; OG, O
O0TheCenvi ronnent al Opr ot ect i onOpl an.
1. 70000ENVI RONVENTAL OPROTECTI ONCPLAN

Pri or Ot ol0comrenci nglconst ructi onCacti vi ti esCor (del i veryUof Omat eri al sCt ot he
site, 0t heContractor Oshal | Osubm t CanCEnvi ronment al OPr ot ect i on[Pl anf or O

revi ewandOappr oval [by[t heOContract i ngOOf fi cer. OO0TheOpur poselof [t he

Envi ronnment al OPr ot ecti onOPl anli st opr esent Callconpr ehensi velover vi ewof 0
knownCor Opot enti al Cenvi ronnment al 0 ssuesOwhi cht heOCont r act or Orust Jaddr ess
duri nglconstructi on. OO ssuesUof Oconcer nOshal | Cbhedef i nedDwi t hi n(t hed

Envi ronnment al OPr ot ecti onOPl anCasCout | i nedd nt hi sOsecti on. OOTheOCont r act or O
shal | Oaddr essCeachCt opi cCat Oal evel Dof Odet ai | Ocomrensur at eOwi t h(t he

envi ronnent al 00 ssueCandr equi r edCconstructi onlt ask(s). O0Topi csOor O ssues
whi char elnot [ denti fi ed n(t hi sOsect i on, Cbut Owhi ch(t heOCont ract or O

consi der sfnecessary, shal | bell denti fi eddandOdi scussedCafter Ot hosed t ens
formal | yO denti fi ed n(t hi sCsecti on. OOPri or [t oldsubmi tt al Dof [t hed

Envi ronnment al OPr ot ecti onOPl an, [t heOCont r act or Oshal | Cheet [Owi t h(t hed

Contracti nglOr fi cer Of or [t heOpur poselof Odi scussi ngCt hel npl enent at i onlof [t hed
i nitial COEnvironnental OProtectionPl an; Opossi bl edsubsequent Daddi ti onsCandO
revi si onst ol heOpl anld ncl udi ngCany[r eporti nglr equi rement s; CandOret hods[f or O
admi ni strati onOof [t heOCont ract or' sCEnvi ronnent al OPI ans. O0TheEnvi r onnent al O
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Prot ecti onOPl anOshal | ObeOcur r ent JandOmai nt ai nedonsi t eCby [t heOCont r act or.
1. 7. 1000Conpl i ance

No[r equi rermrent [0 n[t hi sOSect i onshal | Obeconst ruedCasr el i evi nglt he[

Cont r act or Oof OanyOappl i cabl eFeder al , [0St at e, Oand ocal Cenvi ronnent al O
protecti ond awsCandlr egul ati ons. O00Dur i nglConst ructi on, [t heOCont ract or shal | O
belr esponsi bl el or T denti fyi ng, 0 npl ement i ng, DandOsubmi t ti ngf or Cappr oval O
any[addi ti onal OOr equi r enent st olbell ncl udedl nt heEnvi r onnment al OPr ot ect i onO
Pl an.

1. 7. 2000Cont ent s

ThelOenvi ronnment al Opr ot ecti onOpl anOshal | [ ncl ude, Cbut COshal | Onot Che i m t edO
to, Ot hel ol | owi ng:

a. ONare( s) Cof Oper son(s) Owi t hi n(t heOCont ract or' sCor gani zat i onCwho[
i s(are) 0responsi bl el or Censuri nghadher encell ot heEnvi ronnent al O
Prot ecti onPI an.

b. OOName(s) OandOqual i fi cat i onsOof Oper son(s) Cr esponsi bl e or Orani f esti ngd
hazar dous[wast e[t olbellr enovedf r onit helsi t e, 0 f Oappl i cabl e.

c. 0ONanme( s) OandOqual i fi cati onsOof Oper son(s) Or esponsi bl e(f or [t r ai ni ngOd
t heOCont ract or' sCenvi ronnent al Cpr ot ect i onCper sonnel .

d. O0Descri pti onUof [t heCont ract or' sCenvi ronnent al Opr ot ecti onCper sonnel O
t rai ni ngOpr ogr am

e. 00AnCer osi onCandsedi nent Ccont r ol Opl anOwhi chi denti fi esCt het ypeCandd

| ocat i onlof [t heCer osi onCandsedi ment Ccont r ol sCt ofbelpr ovi ded. OOTheOpl an
shal | T ncl udeCnoni t ori ngOandCr eporti nglr equi renent sCt olassur el hat Ot he
cont rol Oreasur esCar el nOconpl i ancewi t h(t heCer osi onCandsedi ment O
control Opl an, OFeder al , OSt at e, Oandd ocal O awsOandr egul at i ons. OJAOSt or nil
Wat er OPol | ut i onOPrevent i onOPl anJ( SWPPP) Oay [(bellsubst it ut edf or [t hi sO

pl an.

f . OODr awi ngsshowi ngl ocat i onsCof Cpr oposedt enpor ar yexcavat i onslor [
enmbankment sCf or Thaul Or oads, Ost reanilcr ossi ngs, Oat eri al Ost or agelar eas, O
structures, Osanitaryfacilities, Oandst ockpi | esCof Oexcesslor Ospoi | O

mat eri al sC ncl udi nglmret hods[t olcont r ol Cr unof f Dand oOcont ai nOat eri al sO
on(lt helki te.

g. OOTr af fi cOcont r ol Opl ans ncl udi ngOneasur esCt olr educeller osi onCof O

t emrpor ar y[r oadbedsbyconstructiontraffic, Oespeci al | yOduri nghwet O
weat her . 00OPI anOshal | 0 ncl udeCheasur est o ni mi zeOt heCanount Dof OrrudO
transport eddont oOpavedOpubl i cOr oadsby[vehi cl esOor Or unof f .

h. OWor kOar ealpl anOshow ngt heCpr oposedOact i vi t yO nCeachOpor t i onCof [t he
ar eallandl denti fyi ngCt heCar easUOof O i m t edduselor Chonuse. O0OPI anOshoul dO

i ncl udeOreasur esf or Omar ki ngt he i nmi t sOof Ouselar easC ncl udi ngOnet hodsO

f or Opr ot ecti onlof [f eat ur est obelpr eser vedOwi t hi nCaut hori zedDwor kCar eas.

i . OODr awi nglshowi ng(t hel ocat i onCof [bor r owar eas.
j . dOrhedspi | | OCont rol Opl anOshal | 0 ncl udelt heCpr ocedur es, [ nstructi ons, O
and(Cr eport st olbelusedl nt helCevent Cof OanCunf or eseenspi | | Cof Call

subst ancellr egul at edJoy MOOCFR68, [(M0OCFR302, (M0UOCFR355, Cand/ or O
regul at edCunder OSt at elJor [Local O awsCandOr egul ati ons. O0O0ThedSpi | | OCont rol O
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Pl anOsuppl enment sCt her equi r ement sCof OEMI385- 1- 10. (Thi sOpl anOshal | O
i ncl udeCasOaln ni mum

1. OOTheOnaneof Ot hel ndi vi dual CwhoOwi | | Or epor t CanyOspi | | sCor O

hazar doussubst ancelr el easesTandOwhoOwi | | [f ol | owdupOwi t hOconpl et e
docunent at i on. 0JThi s ndi vi dual Oshal | 0 nmedi at el yOnoti f y[t hed
Contracti nglOf fi cer CandOFaci | it yCEnvi ronment al O fi celd nCaddi ti ond

t ot hed egal | yOr equi r ed[Feder al , OSt at e, Cand ocal Or eporti ngd

channel s} i ncl udi nglt heONat i onal CResponselCent er [J1- 800- 424-8802) I f O
alr eport abl efguant ity sCr el easedt ol heCenvi ronnent . OOTheOpl anO
shal | Ocont ai nCall i st Cof [t helr equi redr eport i nglchannel sCandO

t el ephonelnunbers.

2. OO0mTheOnameOandOqual i fi cati onsUof [t hel ndi vi dual Dwhowi | | CheO
responsi bl el or 0 nmpl enent i ngCandOsuper vi si ngt helcont ai nment Jand
cl eanup.

3. OdTr ai ni nglr equi rement sOf or OCont ract or ' sOper sonnel OandOret hods Uof O
acconpl i shi ngkt helt r ai ni ng.

4. 00AO i st Oof Onat eri al sCandOequi pnent Ot oCbel nmredi at el yOavai | abl e
at [t he[j obsite, [t ai | oredt oldcl eanupCwor kof [t heCpot enti al O
hazard(s) [ dentified.

5. O0TheOnanmesCandd ocat i onsof Osuppl i er sCof Ocont ai nnent Omat eri al sO
and[ ocat i onslUof daddi ti onal Cf uel Toi | Or ecovery, [cl eanup, O
restoration, CandOmat eri al - pl acenment Cequi prent Oavai | abl el ncaselof O
anCunf or eseenlispi | | Cener gency.

6. OO0TheOmret hodsOandOpr ocedur est obelusedf or Cexpedi ti ousO
cont am nant [cl eanup.

k. O0AOnon- hazar dousOsol i dOwast eldi sposal Opl anld dent i f yi ngOret hodsOandO

| ocati onsf or Osol i diwast elddi sposal O ncl udi nglkcl eari ngldebri s. O0TheOpl and
shal | O ncl udeOschedul esf or Odi sposal . OdTheOCont r act or Oshal | O denti fyO
any[subcont r act or sCr esponsi bl e(ff or [t he[t ransport at i onCandOdi sposal Cof O
sol i diwast e. (ILi censesOor Oper m t sCshal | CbheOsubni tt edf or Osol i dDwast e
di sposal [si t est hat Car eldnot Callcommer ci al Coper ati nglf aci lity. OCEvi dencel
of [t he[di sposal (faci | i ty' sCaccept ancellof [t heldsol i diwast e(dshal | Thel
attachedt ot hi sOpl anCOdur i ngt helOconst ruct i on. OOTheOCont r act or Oshal | O
att achCalkcopyUof Ceachlof [t heONon- hazar dousSol i d[Mast e(IDi ver si ond
Report st o0t heldi sposal Opl an. O0Ther eport Oshal | Obelsubrmi tt edDont heO
firstOwor ki ngOdayOafter [t helf i rst Oquart er [t hat Chon- hazar doussol i dO
wast e[hasbeenldi sposedCand/ or Odi ver t edCandshal | Cbelf or [t heOpr evi ous
quarter d(e. g. [t hefirst Owor ki nglday Oof OJanuary, OApri |, Dul y, OandO

Cct ober) . OOThelr eport [shal | G ndi cat et he[ ot al anpbunt Cof Owast el

gener at edCand[X ot al Oanount Dof Cwast eddi ver t edd nOcubi cOyar dsDor [t onsO

al ongwi t h( heOper cent [t hat OwasOdi vert ed.

| . O0AOr ecycl i ngOandsol i dOwast edm ni m zati onOpl anOwi t hCall i st Cof O

nmeasur est ol0r educelconsunpt i onCof Cener gyOandOnat ur al Or esour ces. [Thel

pl anOshal | Odet ai | [t heOCont ract or' sfacti onst olconpl yOwi t hCandt o

parti ci pat el n(Feder al , OSt at e, ORegi onal , Jandd ocal Ogover nment Osponsor edd
recycl i nglpr ogranst ol educel hellvol unmelof Osol i diwast e[Cat [t he(Osour ce.

m O0AnCai r Opol | uti onCcont rol Opl anCdet ai | i ngCpr ovi si onst oCassur et hat O

dust, Odebri s, Omateri al s, [t rash, Oet c. , OdoOnot Cbeconelai r Obor nedandO
travel Cof f [t helpr oj ect (it e.
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n. O0ACcont ami nant Opr event i onOpl anlt hat : 0 denti fi esCpotential | yO

hazar dousOsubst ances[t o[(belusedOont he[] ob(ki t e; [ denti fi es[t he

i nt endedOacti ons(kt olpr event [0 nt r oduct i onCof OsuchOmat eri al s nt o0t he

ai r, Owat er, Oor Ogr ound; CandOdet ai | sCpr ovi si onsCf or Oconpl i ancewi t h(
Federal , St at e, Candd ocal O awsCandCr egul at i ons[f or (st or ageCandChandl i ngO
of [t heselmat eri al s. 0 nCaccor dancewi t hOEM385- 1- 1, allcopy Cof [t he[D

Mat er i al OSaf et y[Dat al0Sheet s MSDS) Oandt heOmraxi numiquant i t yCof CeachO
hazar dousCOhat eri al [0t olbelon[si t ellat CanyOgi ven(t i melshal | Chel ncl udeddi nO
t heOcont am nant Cpr event i onOpl an. O0AsChewhazar dousOat eri al sCar el

br ought OonOsi t elor Or enovedf ronidt hellsi t e, [t heOpl anCshal | CbeCupdat ed.

o. dDADwast e[wat er Oranagenent Opl an(t hat 0 denti fi esCt heChet hodsCandO

pr ocedur esf or Ohanagenent Cand/ or [di schar gellof (wast eOwat er sCwhi chCar e

di rect| yOderi veddf r onilkconst ructi onCacti viti es, OsuchOasOconcr et ellcuri ngd
wat er, [cl ean- up[wat er, Odewat er i nglof Cgr oundCwat er, Odi si nf ecti onOwat er, O
hydr ost ati c[t est Owat er, CandCwat er CusedC nf | ushi ngof O i nes. OO f Cad
settling/retenti onfpondd sCrequired, [t he(pl anOshal | O ncl udet heddesi gnO
of Ot heOpond ncl udi ngOdr awi ngs, Or enpval Opl an, Cand(t esti ngCr equi rement s
f or Opossi bl epol | utants. 00 f 0 andOappl i cati onOwi | | Chelt heOret hodODof O

di sposal [Of or (0t he[wast e[wat er, [t heOpl anOshal | 0 ncl udeCalsket chOshow ngd
t hed ocati onf or O andOappl i cati onOal ongCwi t hOaOdescri pti onOof [t he

pr et reat ment Onet hodsk olbell npl enent ed. 00 f Osur f acedi schar gelwi | | [beO
t heOmet hod[of Odi sposal , CallkcopyUof [t heOper ni t Candassoci at edCdocunent s
shal | Cbel ncl udedOasUanCat t achnment Cpri or (Ot odi schar gi ngt heCwast e

wat er. (0 f Odi sposal [0 st oCalsani t ar yOsewer, [t heOpl anOshal | 0 ncl udel
docunent at i onlt hat (0t heWMast e[(Mat er OTr eat nent OPI ant OOper at or OhasO

appr ovedlt helf | owr at e, Civol une, Oandk ypeof di schar ge.

p. OOAOhi st ori cal , Car chaeol ogi cal , Ocul t ur al Or esour cesbi ol ogi cal O

resour cesCandOwet | andsOpl ant hat Odef i nesOpr ocedur esf or O dent i fyi ngCandO
protectingthi storical, Oar chaeol ogi cal , Ccul t ural Or esour ces, [bi ol ogi cal O
resour cesCandOwet | andsCknownt obelonCkt helpr oj ect Usi t e: Oand/ or O

i dentifiesOprocedureslt olbellf ol | owedl f Thi stori cal Oar chaeol ogi cal , O

cul tural Oresour ces, [bi ol ogi cal Or esour cesCandOwet | andshot Opr evi ousl y[O
known(k ooeonsi t eCor O n(t heOar eallar elddi scover edOdur i nglconst ructi on. OO
TheOpl anOshal | O ncl udeOret hods [t oCassur el hepr ot ect i onCUof CknownCor O

di scover edlr esour cesOandshal | 0 denti f y[ i nesCof Ocomruni cat i onCbet weenO
Cont r act or Oper sonnel Oandt heContract i ngCOf fi cer.

g. OJAfpesti ci deldt r eat ment Opl anOshal | bel ncl udedOandOupdat ed, CasO

i nf or mati onCbeconeslavai | abl e. OOTheOpl anCshal | 0 ncl ude: Osequencellof O
treatnent, Odat es, (Ot i mes, O ocat i ons, Opesti ci del r adeChame, OEPAO

regi strati onChunbers, Oaut hori zedCuses, Cchemi cal Oconposi ti on, O

formul ati on, Oori gi nal CandOappl i edlconcent rati on, Oappl i cati onlr at esUof O
activel ngredi ent (i . e. Opoundsof Cact i vel ngr edi ent Cappl i ed), Cequi pnent O
usedf or Oappl i cati onCandOcal i br ati onOof Cequi prment . OOTheOCont ract or 0 sO
responsi bl el or OFeder al , OSt at e, (Regi onal OandOLocal COpest Onanagenent O
recor dlkeepi ngCandOr eporti nglr equi r enent sCasOwel | CasOanyCaddi ti onal 000
speci fi clrequirenments. 0

1. 7. 3000Appendi x
Copi eslof Oal | Cenvi ronnment al Opermi ts, Operni t Cappl i cati onOpackages, Cappr oval sO
tolconstruct, Ohotifications, Ocertifications,reports, OJandCt erni nati ond
docurnent slshal | Cbeat t ached, asOanCappendi x, [0t ot heOEnvi r onnent al OPr ot ect i onO
Pl an.

1. 80OPROTECTI ONCFEATURES
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Thi sOpar agr aphOsuppl enent st heOCont r act G auseOPROTECTI ONOOFCEXI STI NGO
VEGETATI ON, OSTRUCTURES, CEQUI PMENT, OUTI LI TI ES, OANDO MPROVEMENTS. COCPr i or [0t o0
st art Oof Canylonsi t edconstructi onCacti vities, [t hedCont ract or Jand[t hel
Contracti nglOr fi cer Oshal | Ormakedalj oi nt Ocondi ti onOsur vey. OO nmedi at el yO

foll owi ng(t heOsur vey, (0t he(Cont r act or Oshal | Opr epar e(Jalbri ef Or epor t 0 ncl udi ngO
alpl anCdescri bi ngt helf eat ur esr equi ri ngOpr ot ecti onCunder [t heOpr ovi si onsOof O
t he[OCont r act OCl auses, Owhi chlar e[not Ospeci fi cal | yd denti fi edCont helOdr awi ngs
asllenvi ronnment al [Of eat ur esOr equi ri ngOpr ot ecti on0al ongwi t h(t heOcondi t i onCof O
trees, OshrubsOandgr assedCar eas nmmedi at el y[Oadj acent [0t o[t heIsi t eCof Dwor kO
andCadj acent [0t ok heOCont r act or ' sCassi gnedst or agelar ealdandCaccesslrout e(s), O
aslappl i cabl e. OOThi sOsur vey[r eport [shal | Cbesi gnedby[bot h(t het he

Cont ract or Oand[t heOCont ract i ngOX fi cer OuponOnut ual Cagr eenent Oast ol t s
accur acyOandOconpl et eness. O0OThe0Cont r act or Oshal | Opr ot ect [0t hosel

envi ronnent al [f eat ur es ncl udedl n(t heOsur vey[r epor t DandCany [ ndi cat ed0on0

t heOdr awi ngs, OO0r egar dl essUof [ nt er f er enceOwhi chlt hei r Opr eser vat i onOhayOcausel
t ot heOCont r act or ' sCwor kOunder [t heldlcont r act .

. 9OOOSPECH ALCENVI RONVENTAL OREQUI REMVENTS

TheCont r act or Oshal | Oconpl yOwi t h(0t heOspeci al Cenvi r onnment al Or equi r enent s
l'i st edCher eCandd ncl udedOat [t heOendDof [t hi sCsect i on.

. 10000ENVI RONVENTAL DASSESSMENT LOFOCONTRACTODEVI ATI ONS

Anydevi ati ons, [r equest ed[by[t he(OCont r act or, [Of r onit heldr awi ngs, pl ansCand
speci fi cati onsOwhi chOmayChaveOanCenvi ronment al O npact Cwi | | Cbelsubj ect [t oO
appr oval byt heCont ract i ngOk f i cer CandUmay [r equi r eCanCext endedlr evi ew, O
processi ng, OandOappr oval [ti me. OOTheOCont racti ngXf fi cer Or eservest helri ght O
t odi sappr ovellal t er nat e(het hods, Cevenl f [t heyOar e(hor e(lcost Ceffective, O fO
theOContracti nglOf fi cer Odet er m nest hat [t he(Opr oposed(al t er nat eCnet hodOwi | 1 O
haveCanOadver sellenvi r onnent al [ npact .

. 11000NCTT FI CATI ON

TheOContracti ngOf fi cer Owi | | Onoti fy(k heCCont ract or 0 nOwri ti ngOof CanyO
observedlnonconpl i anceOw t h[OFeder al , OSt at ellor O ocal Cenvi ronnment al O aws Dor O
regul ati ons, Operm t s, Oandot her Cel enent sCof [t heOCont r act or ' sOEnvi r onnent al O
Pr ot ecti onOpl an. OOTheCont r act or [shal | , Oaf t er [r ecei pt Oof OsuchOhoti ce, O

i nf or nit heOContracti ngOf fi cer Cof [t helpr oposedlcorrecti velacti onCandCt akel
suchlact i onOwhenCappr ovedby [t he(OCont ract i ngCf fi cer. OdTheCont ract i ngQd

O ficerOmayl ssueanUor der Ost oppi ngBal | Tor Opar t Cof [t heOwor kOunt i | O

sati sfactorylcorrectivelacti onlhasCbeenlt aken. ONo[t i melext ensi onsshal | (be0
gr ant ed0or Cequi t abl e(adj ust ment sCal | owed[ ot he[OCont r act or [f or JanyOsuch(
suspensi ons. OOThi s sO nCaddi ti onCkt olany ot her Oact i onst he[dCont ract i ngQd

O ficer Omayt akeOunder [t helOcont r act, Oor [0 nCaccor dancew t h(t heOFeder al O
Acqui si ti onORegul ati onUor OFeder al OLaw.

PART (2 OOOPRODUCT SC NOTOUSED)

PART 03 OOOEXECUTI ON

3. 1O0ENVI RONMENTALCPERM TSOANDOCOMM TMENTS
TheOCont r act or Oshal | Cbelr esponsi bl ef or Dobt ai ni ngbandCconpl yi nglwi t h(al 1 O
envi ronnent al Oper m t sCandOconmi t ment sCr equi r edCbyOFeder al , St at e, ORegi onal , O

and ocal Cenvi ronnent al O awsOand(r egul ati ons.

3. 2000 ANDORESOURCES
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TheOCont ract or Oshal | Oconfi nellal | Cacti viti estt olar easCdef i nedCby [t hel

dr awi ngsCandOspeci fi cati ons. O0Pri or [t ot helbegi nni ngOof OanyOconstructi on, O
theOContract or Oshal | [ denti f ydany andlCr esour ces(t olbeljpr eser vedwi t hi n(lt held
wor k(ar ea. 0Except O nCar easl ndi cat eddont heOdr awi ngsCor [speci fi edt ol[beO

cl ear ed, [t he(OCont r act or Oshal | Onhot [r enove, Ccut, Odef ace, 0 nj ur e, Cor Odest royO

[ andr esour ces[l ncl udi ngt r ees, Oshrubs, Ovi nes, Ogr asses, [t opsoi |, Candd andO
fornmswi t hout Cappr oval . OONolr opes, Ocabl es, Oor OguysOshal | [belf ast ened™ oOor O
attachedl oCany [t r ees[f or Danchor agelunl essspeci fi cal | yOaut hori zed. O0TheO
Contract or Oshal | Opr ovi delef f ecti velJpr ot ect i onf or O anddandveget at i on
resour ceslat (al | Ot i mesCasOdef i ned n(t hef ol | owi nglsubpar agr aphs. 000St one, O
soi |, Oor Cot her Omat eri al sOdi spl acedl nt ofuncl ear edlar easIshal | (ber enovedby
t heOCont r act or .

3. 2. 100 Wor kOArealLim ts

Pri or (0t oOcomenci nglconstructi onCacti vities, Ot hedContract or Oshal | Orar k[t heO
ar eas[t hat OneedOnot Ooedi st ur bedCunder [t hi sOcont ract . 00 sol at edar easO

wi t hi n[t heOgener al Dwor kOar eaOwhi chOar eOnot [t oObedi st ur bedOshal | Dbelar kedO
or [ enced. OVbnumrent sCandOrar ker sOshal | Chelpr ot ect edbef or eCconstructi ond
oper at i onscomence. O Mher elconst ruct i onCoper at i onsOar et o[bellconduct ed
duri ngldar kness, OanyOmar ker sCshal | [bellvi si bl e[ n(t helOdar k. OOTheO
Contractor' sOpersonnel Oshal | Obelknow edgeabl elof [t heOpur posef or Orar ki ngd
and/ or Opr ot ecti nglparti cul ar Jobj ect s.

3. 2. 2000Landscape

Tr ees, Oshrubs, Ovi nes, Ogr asses, 0 andf or nsJand ot her O andscape(f eat ur es]

i ndi cat edCandOdef i nedOont heOdr awi ngs(t o[beljpr eser vedshal | Cbelkl earl yO

i denti fi edCbyUmar ki ng, Of enci ng, Oor Ow appi ngOwi t hoar ds, Dor Cany ot her O
appr ovedlt echni ques. O0ThedCont r act or [shal | [0r est or e[ andscapelf eat ur es
danmagedUor Odest r oyedOdur i nglconst ruct i onCoper ati onsCout si delt he i m t sUof O
t heOappr ovedwor k(ar ea.

3. 2. 300CEr osi ondandOSedi ment OControl s

TheCont r act or Oshal | [belr esponsi bl ef or Opr ovi di ngler osi onCandOsedi ment O

cont r ol Oreasur esld nCaccor dancewi t h(OFeder al , OSt at e, Candd ocal O awsCandO
regul ati ons. OdTheler osi onCandsedi nent Ccont r ol s(sel ect edCandOnai nt ai nedCby O
t heCont r act or shal | CbeOsucht hat Cwat er Oqual i t yOst andar dsCar e(not [vi ol at ed
asalr esul t Cof [t heOContract or' sfconst ructi onfacti vi ti es. OdThelar eallof Cbhar e
soi | Oexposedlat OanyOonelt i melbylconst ructi onCoper ati onsOshoul dibelkept [t oCall
m ni mum O0TheOCont r act or Oshal | Cconst ruct Cor [ nst al | [t enpor ar yOandOper manent [
er osi onfandsedi nent Ocont r ol Chest Oranagenent Opr act i ces( BVPs) O OOBMPs Chay O

i ncl ude, Obut Onot Cbel i m t edCt o, Oveget ati onCcover, Ost reanibankO
stabilization, Osl opellst abi lization, Osiltfences, Oconstructi onlof (t erraces, O
i nt ercept or Ochannel s, Osedi nment [t r aps, O nl et CandOout f al | Opr ot ecti on, O

di ver si onlchannel s, Candsedi nent at i onCbasi ns. OO0O0Any [t enpor ar yOreasur esd
shal | [belr enovedaf t er [t heCar ealhasbeenOst abi | i zed

3. 2. 4000Cont ract or OFaci | i ti esOand[Wor kOAr eas

TheOCont ract or' sCf i el dOof fi ces, [st agi nglar eas, Ust ockpi | eist or age, CandO

t errpor ar y[bui | di ngslshal | Chelpl aced nCar eas[desi gnhat ed0ont he[Odr awi ngsOor [
as[di rect edlby[t hedCont ract i ngdOf fi cer. OdTenpor ar yChovenent Oor [r el ocat i on
of OContractor (facilitiesOshal | CheOradeOonl yOwhenCappr oved. OOEr osi onfandO
sedi nent (cont r ol sCshal | Cbelpr ovi dedf or Con- si t eCbor r owandOspoi | Oar east o
prevent Osedi ment [f r onident er i ngChear by Cwat er s. [0Tenpor ar yexcavat i onCand
enmbankment sf or Opl ant Cand/ or Dwor kOar easshal | Cbelcont rol | edt oOpr ot ect O
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adj acent [ar eas.
3. 300OWATERORESOURCES

The[OCont r act or Oshal | Ohoni t or Oconstructi onCacti vi ti est olpr event Opol | uti onO
of Osur f acelandgr oundCwat er s. OOToxi cOor Chazar douscheni cal sCshal | Onot [heO
appl i edt o0soi | Oor Civeget at i onCunl essOot herwi sel ndi cat ed. OOAI | DOwat er Car eas
af f ect edlbylconstructi onCacti viti esOshal | Obelnoni t or edCbyt he[lCont r act or. O
For Oconst ructi onfacti vi ti esl mredi at el yOJadj acent [t o[l npai r edOsur f aced

wat er s, [t heOCont r act or Oshal | Cbelcapabl eCof Oquant i f yi nglsedi nent Cor O

pol | ut ant O oadi ngt ok hat Osur f aceOwat er Dwhenr equi r ed[by [0St at eCor (OFeder al | yO
i ssuedC ean[Mat er OAct Cperni t s.

3. 3. 10000Cof f er dans, [Di ver si ons, Oand[Dewat er i ngOOper at i ons

Constructi onUoper ati ons(f or Odewat er i ng, Or enoval Uof Ccof f erdans, [t ai | racel
excavat i on, Candt unnel Ccl osuredshal | Cbelcontrol | edCat Cal | Tt i mesCt oOnai nt ai nO
conpl i ancewi t h(Jexi st i ng[St at eOwat er Oqual i t yOst andar dsOandOdesi ghat edCuses
of Ot heDOsur f aceOwat er Cbody. OdTheOCont r act or Oshal | Cconpl yOwi t h(t heOSt at eDof O
Vi r gi ni alwat er Oqual i t yOst andar dsOandCant i - degr adat i onOpr ovi si ons.

3. 4000AI RORESOURCES

Equi prment Coper ati on, Cacti vi ti es, Oor Opr ocessesper f or nedCby [t heOCont r act or O
shal | Cbel nCaccor danceOw t h(al | OFeder al CandOSt at e(ai r Oemi ssi onCandO
per f or manceld awsCandIst andar ds.

3.4. 1000Particul ates

Dust Oparti cl es; Caer osol sCandgaseous[by- pr oduct s(f ronflconst ructi ond
activities; CandOpr ocessi nglandOpr epar at i onCof Omat eri al s, OsuchOasf r ontd
asphal ti cfbat ch(pl ant s; Oshal | (belkcontrol | edCat Cal | Ct i nes, O ncl udi ngd
weekends, [hol i daysOandChour sCwhenCwor k(O sChot O nOpr ogr ess. OOTheOCont ract or O
shal | Omai nt ai nCexcavat i ons, Ost ockpi | es, Chaul [Or oads, Oper nanent CandCt enpor ar yd
access[roads, Opl ant [si t es, Ospoi | Car eas, [bor r owar eas, CandOot her Dwor kOar easO
wi t hi nUor Cout si delt heOpr oj ect Oboundari esof reef romiJparti cul at esOwhi chOwoul dO
causelt he(rFeder al , (ISt at e, Oand ocal Cai r Opol | uti onOst andar ds[t o(belexceeded
or Owhi chCwoul dCcauseUalhazar dlor Calinui sance. O0Spri nkl i ng, Ochemi cal O

t r eat ment Uof CanCappr oved(t ype, [baghouse, Oscr ubbers, Cel ectrostati cO

preci pi tator sCor Oot her Ohet hodswi | | Chelper ni tt edt olcont rol Cparti cul at es nO
t he[wor kCar ea. 00Spri nkl i ng, [t olbelef fi ci ent, Ohust Chelr epeat edt o[keept hed

di st ur bedCar ealdanpCat Cal | [t i mes. O0ThedCont r act or Orust ThaveOsuf fi cient, O
conpet ent Cequi pnent Cavai | abl el oCacconpl i sht heselt asks. O0Parti cul at e[
control Oshal | Obelper f or medUas [t heOwor kOpr oceedsUandOwhenever Oalparti cul at el
nui sancellor [hazar ddoccur s. O0TheOCont r act or Ushal | Oconpl yOwi t h(al | OSt at eCJandO
 ocal Ovi si bilityOregul ations.

3. 4. 2000dor s
Odor sOf romiconst ructi onfacti vi ti esOshal | Cbelcontrol | edCat Cal | Tt i mes. O0TheO
odor s(shal | Ohot Ocauselalheal t hChazar dOandOshal | Cbeld nCconpl i anceOw t h(ISt at e
regul ati onsCand/ or 0 ocal Oor di nances.

3. 4. 3000Bur ni ng
Bur ni ngshal | Cbelpr ohi bi t edCont heOGover nnent Cpr em ses. 0

3. 5O00CHEM CALOVATERI AL SCOVANAGEMENT DANDCMASTEDI SPOSAL
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Di sposal Oof Dwast es[shal | DoeCasdi r ect edbel ow, Ounl essUot her wi se[speci fi edd
i nOot her Osect i onsCand/ or OshownCon[t heldr awi ngs.

3. 5. 1000Fuel CandOLubri cant s

St or age, [Of uel i ngOandd ubri cat i onCof Cequi prent CandOnot or Civehi ¢l esshal | Ched
conduct ed nOaOmanner [t hat Caf f or dst heOraxi nunipr ot ect i onCagai nst Ospi | | CandO
evapor ati on. O0Fuel , O ubri cant sCandoi | Oshal | CbeOmanagedCandOst or ed[d nO
accordancelwi t h(Jal | COFeder al , OSt at e, Regi onal , Candd ocal O awsOandO

regul ati ons. OUsedO ubri cant sOandOusedoi | [t o[beldi scar dedshal | Cbelst or ed
i nOmar kedCcor r osi on-r esi st ant Ocont ai ner sCandr ecycl edlor Odi sposed(i nd

accor dancew t hDA0OCFR279, St at e, Candd ocal O awsCand(r egul ati ons. OdTher e[
shal | Cbelnolst or ageUof Uf uel Dont heOpr o ect Usi t e. OOFuel Orust Obelbr ought [t o

t heOpr oj ect Osi t edeachOday [t hat Dwor k(0 sCper f or ned. O

3. 5. 20 Vast e[Wat er
Di sposal Oof Owast e[wat er Oshal | Obelasspeci fi edbel ow.

a. [(IWaAst e[wat er [f r omidconst ructi onfacti vi ti es, OsuchCasOonsi t et eri al O
processi ng, Oconcr et ellcuri ng, Of oundat i onCandCconcr et e(icl ean- up, O
wat er Oused(d nCconcr et e[t rucks, [f or ms, Cet c. Oshal | Onot Chelal | owed[t o0
ent er Owat er DwaysCor [t obedi schar gedOpri or [t olbei nglt r eat edt o
renmovelpol | ut ant s. OOTheOCont r act or Oshal | Odi sposeUof [t hel
constructionlrel at edOwast e[wat er [of f - Gover nnment Cpr opert yO nd
accordancew t h(al | OFeder al , OSt at e, Regi onal OandOLocal O awsOandO
regul ations. O

b. OOFor Odi schar gelof Ogr oundOwat er, [t heOCont r act or Oshal | Oobt ai nCalSt at e
or OFeder al Oper m t Ospeci fi cf or Opunpi ngBandOdi schar gi ngOgr oundOwat er O
prior Ot olsur f aceldi schar gi ng. O

c. Wt er Ogener at edf r onit hef | ushi nglof O i nesOaf t er Odi si nfecti onUor O
di sinfectionl nlconj unctionOw t hChydrostati clkt estinglshal | Chel
di schar gedd nt o0t heOsani t ar yOsewer Owi t hOpr i or Cappr oval Cand/ or O
notificationt ot helMAst e[Mat er (OTr eat ment Pl ant ' s0Qper at or .

3. 6JORECYCLI NGJANDCMASTECM NI M ZATI ON

The[OCont ract or Oshal | Oparti ci pat el n(OSt at eCandd ocal Ogover nnent Osponsor ed
recycl i ngOpr ograns. O0OTheO0Cont ract or [ sf urt her Dencour aged(™t o0 ni m zelOsol i dOJ
wast elJgener ati ont hr oughout [t heOdur at i onOof [t hepr oj ect . .

3. 7OONON- HAZARDOUSISCLI DEMASTELDI VERSI ONCREPORT

TheOCont ract or Oshal | Omai nt ai nCand nvent or y[Cof Ohon- hazar doussol i diwast e[

di ver si onCandOdi sposal Oof Oconstructi onCandOdenol i ti onCOdebri s. OdTheO

Cont ract or Oshal | Osubmi t Oalr eport Ot o0t hr ought heOCont ract i ngdOk fi cer DonCt heO
firstDOworki ngOdayOaft er Ceachf i scal Oyear Oquarter, Ostarti ngt helfirstd

qguart er [0t hat Onon- hazar doussol i diwast eChaslbeenlgener at ed. OOThef ol | owi ngd
shal | Cbel ncl udedi nCk helr eport :

a. 0dConstructi onCandODenol i ti ond( C&D) [Debri sODi sposed=0 nCcubi cOyar dsO
or [t ons, CasCappropri at e.

b. O0Const ruct i onCandDenol i ti on{( C&D) Debr i sORecycl ed=00 nCcubi cOyar dsO
or [t ons, CasCappropri at e.

c. OTot al OC&DDebr i sOGener at ed=0 nCcubi cOyar dsCor [t ons, CasOappr opri at e.
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d. OWast edSent [ o[Mast e- To- Ener gyl nci ner ati on0Pl ant [ Thi sCamount O
shoul dOOnot [belli ncl udedd nt helr ecycl edOanount ) C=0 nOcubi cOyar dsOor O
tons, CasCappropri at e.

3. 8JHI STORI CAL, ARCHAEOLOG CAL, DANDICUL TURAL ORESOURCES

| f Oduri nglexcavat i onCor (ot her Oconstructi onCacti vi ti esfanyprevi ousl yO

uni denti fi ed0or Ounanti ci pat edChi st ori cal , Car chaeol ogi cal , CandCcul tural O
resour ceslCar elddi scover edlor [f ound, Oal | Cacti vi ti est hat OayOdanagelor Cal t er O
suchlr esour cesshal | [belt enporari |l yOsuspended. (00Resour ceslicover edby[t hi sO
par agr aph ncl udeCbut Oar eChot O i m t edt o: CanyChumanskel et al Or enai nsOor O
burial s; Oartifacts; Oshel |, Ori dden, Cbone, Ochar coal , Cor Dot her Odeposi ts; Or ockO
or (cor al Oal i gnment s, Opavi ngs, Cwal | , Oor Dot her Cconst ruct edf eat ur es; CandCany O

i ndi cati onOof Oagri cul t ural Oor Dot her Churmanacti vi ti es. O0UponOsuchdi scover y[
or [ i nd, Ot heOCont ract or shal | 0 mredi at el yOnoti f y(t heCContracti ngdX fi cer Osold
t hat [t heCappr opri at eCaut hori ti esOmaybelnot i fi edldandCaldet er m nati onOrade
as[t o[t hei r Osi gni fi cancelandOwhat , O f Oany, Ospeci al Odi sposi ti onOof [t hef i ndsO
shoul ddoeOmade. OO0TheOCont r act or Oshal | Oceaselal | Oacti vi ti estt hat OmayOr esul t O

i nO nmpact [t olor [t helOdest r uct i onOof [t heselr esour ces. OOThe0Cont r act or Oshal | O
secur el hear ealandpr event Cenpl oyeesOor Cot her Cper sonsf r onikt r espassi nglon, O
renovi ng, Oor Cot her wi selddi st ur bi ngOsuchCr esour ces.

3. 9Bl OLOG CALORESOURCES

TheOCont ract or Oshal | Omi ni m zel nterferencew t h, Odi st urbancell o, DandOdarmage
tolfish, 0wl dlife, CandOpl ant s ncl udi nglk hei r Thabi t at . OOTheOCont r act or O

shal | Cbelr esponsi bl e(f or [t helpr ot ect i onlof [t hr eat enedCandlCendanger edCani nal O
andOpl ant Ospeci es ncl udi ngk hei r Ohabi t at i nCaccor dancewi t h(oFeder al , O

St at e, (Regi onal , OandO ocal O awsOandOr egul ati ons.

3. 10000PREVI QUSL YOUSEDUEQUI PMENT

TheOCont ract or Oshal | Ocl eanCal | Opr evi ousl yusedOconst ruct i onCequi prent Cpri or O
tolbri ngi ngl t Dont o[t he[pr oj ect [si t e. OO0TheOCont r act or Oshal | Censur e[t hat [t heO
equi prent 0 sOf reedf romidsoi | [r esi dual s, Oeggldeposi t sOf romipl ant Opest s, O

noxi ousweeds, CandOpl ant Oseeds. O0ThedCont r act or Oshal | Oconsul t Cwi t h(t he JUSDAO
jurisdictional Oof fi celf or Caddi ti onal Ccl eani nglr equi renent s.

3. 11000MAI NTENANCELIOFOPOLLUTI ONCFACI LI TI ES

TheOCont r act or Oshal | Oai nt ai nOper manent OandCk enpor ar yOpol | uti onOcont r ol O
facilitiesCandOdevi cesf or [0t heldur at i onOof (0t heldcont r act Dor UOf or [t hat O engt h(
of (ti melconstructionCactivitieslcreatelthelparticul ar Opol | ut ant.

3. 1200CM LI TARYOMUNI T1 ONS

I n(t helevent [t hedCont r act or Odi scover sOor Ouncover sCm | i taryOruni ti onsCasO
def i nedd n[MOCOCFR260, [ heOCont r act or shal | O nmedi at el yOst opCwor ki nkt hat O
ar ealdandl mredi at el yOi nf or nit heOContracti ngdOf fi cer.

3. 1300OTRAI NI NGOOFCCONTRACT ORCPERSONNEL

TheOCont r act or' sCper sonnel [shal | Cbet r ai nedd nfal | OphasesUof Cenvi ronnment al [

prot ecti onCandOpol | uti onOcont r ol . OOThedCont ract or Oshal | Oconduct O

envi ronnent al Opr ot ecti on/ pol | uti onlcontr ol Oheet i ngsf or Oal | OCont ract or O

per sonnel Opri or Ot oOconmenci nglconst ructi onfacti viti es. OJAddi ti onal Oreeti ngsO
shal | bellconduct eddf or Onewdper sonnel Oandwhen3si t efcondi ti onsCOchange. OdThed

trai ni ngCandOneet i nglagendallshal | [ ncl ude: O0ret hodsCof Cdet ect i nglandO
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avoi di ngOpol lution; Ofami | iarizati onOw t h(Ist at ut or yCandOcont r act ual O

pol | uti onldst andar ds; 0 nst al | at i onCandCcar ellof [devi ces, [veget ati veldcovers, O
and[ nst runent sCr equi r edf or Ononi t or i ngOpur poses[t oCensur eCadequat efandO
conti nuousCenvi ronment al Opr ot ecti on/ pol | uti onCcontrol ; Canti ci pat edO

hazar dousCor [t oxi clchemi cal sCor Owast es, Oandot her [r egul at ed(cont am nant s; (0
recogni ti onandOpr ot ecti onUof Oar chaeol ogi cal Osites, Oarti facts, Owetl ands, O
andCendanger edOspeci esCand(t hei r Chabi t at [t hat Car efknownt oCbel n(t helar ea.

3. 14000PCSTOCONSTRUCT T ONCICL EANUP

TheOCont ract or Oshal | Ocl eanCupCal | Oar easCusedf or Oconst ructi on ndaccor dancel
wi t h(ICont r act O0Cl ause: (I'd eani ngOUp" . OdTheOCont r act or Oshal |, Ounl essO

ot herw seld nstructedd nOwiti ngboy heOContractingdOf ficer, Oobliteratelall O
si gnsCof [t enpor arylconstructi onf aci l i ti esOsuchCasOhaul [r oads, Dwor k(Oar ea, O
struct ures, Of oundat i onsCof [t enrpor ar y[ist r uct ur es, Ost ockpi | esOof DexcessOor O
wast emat eri al s, dandCot her Ovest i geslUof Oconstructi onCpri or ko i nal O

accept ancellof [t he[wor k. O0Thedi st ur bedCar ealshal | Cbelgr aded, f i | | edCandt hed
entirelarealseededunl esslot herw seld ndi cat ed.

OOOOOOOF - CEndUof OSect i on- -
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SECTI ON01420

SCQURCESUFOROIREFERENCEIPUBLI CATI ONS
03/ 03

PART 1 OOOGENERAL
0. 100CREFERENCES

Vari ousCpubl i cati onsCar el ef er enced( nlot her Osect i onsUof [t he[Ospeci fi cati onsO
toCest abl i sh{r equi rement sCf or Ot heCwor k. O0Theselr ef er encesCar eldi denti fi edd nO
eachOsect i onoyOdocunent Chunber , Odat eCandti t | e. OOTheOdocument Onunber CusedO

i n(0t helki tationd st heChunber Oassi gnedCby [t helOst andar dsOpr oduci ngQd

organi zation, [ e. g. OOOASTMIB640Ni ckel OAl | oyOFor gi ngs) . OOHowever , Cwhen(t hed
st andar dsOpr oduci ng0or gani zat i onChasCnot Cassi gnedOalnunber [t oCaldocunent , O
anll dent i fyi ngChunber Chasbeenlassi gnedf or [r ef er enceJpur poses.

1. 2[000O0RDERI NG NFORIVATI ON

ThelCaddr essesof [t hellst andar dspubl i shi nglor gani zat i onsCwhoselOdocunent sCar eld
ref erencedd nUot her Osect i onsof (0t heselspeci fi cati onsOar el i st edlbel ow, CandO

i f Ot heOsour cellof Ot heOpubl i cati ons sOdi f f er ent Of r onit heCaddr essDof [t he[D
sponsori nglor gani zati on, [t hat 0 nf or mat i ond sCal sopr ovi ded. ODocunent s

i stedd n(0t heOspeci ficati onsOn t hChunber sOwhi chOwer elnot Cassi gnedCby [t he

st andar dsOpr oduci ngor gani zat i onOshoul dlbeCor der edf r onilt heOsour celbytitl ed
r at her [t hanCbyChunber .

ACI O NTERNATI ONALJ( ACl)
P. O OBox[[0094
Farm ngtonHi | | s, OM [0J48333- 9094
Ph: 00248- 848- 3700
Fax: [[1248-848- 3701
Internet: OChttp://wwmv aci-int.org
O

Al ROCONDI TI ONI NGCANDOREFRI GERATI ONCIl NSTI TUTELK ARI )
41000Nor t h(OFai r f axDr . , (OSui t e[200
ATTN: OOPubs [ODept .
Arlington, OVAO122203
Ph: 000703- 524- 8800
Fax: (0703- 528- 3816
E-mai |l : Odari @ri.org
Internet:Chttp://ww. ari.org
0

Al ROCONDI T ONI NGOCONTRACTORSHOFCAVERI CAL( ACCA)
28000shi r1i ngt on[Road, OSui t e[1300
Arlingt on, NVA22206
Ph: 0O0703- 575- 4477
FAX: [0703- 575- 4449
I nternet: OChttp://ww. acca. org
O

Al RODI FFUSI ONCJCOUNCI L ADC)
10000East (Mbodf i el dORoad, OSui t e1102
Shaunbur g, 0 LOT60173- 5921
Ph: 00847- 706- 6750
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Fax: [0847-706- 6751
Internet: Chttp://ww. fl exibl educt. org
O

Al ROMOVEMENT CANDOCONTROLOASSOCH ATl ONCIl NTERNATI ONAL ( AMCA)
300W Uni ver si t y[Dr.
ArlingtonCHei ghts, O LOJI60004- 1893
Ph: 000847- 394- 0150
Fax: (00847- 253- 0088
Internet: OChttp://ww. anta. org
0

ALUM NUMZASSOC! ATI ONC( AA)
9009t hOSt r eet ON. W, St e[1300
Washi ngt on, ODCI20006
Ph: 00202- 862- 5100
Fax: [0202- 862- 5164
Internet: OChttp://ww. al um num org
O

AMERI CANCARCHI TECTURAL OMANUFACTURERSIIASSCCI ATl ONC( AAMVA)
18274l denlICf ¢. 0Sq.
Sui t e(1104
Schaunbur g, O LOJ60173- 4268
Ph: 000847- 303- 5664
Fax: 00847- 303-5774
Internet: OChttp://ww. aanmanet. org
O

AVERI CANCJASSOCI ATl ONCOFOSTATEOH GHWAYTANDOTRANSPORTATI ONCIOFFI Cl ALSO
(AASHTO

4440N. OCapi tal OSt ., ONW OSui t e[249

Washi ngt on, ODCI20001

Ph: 001202- 624- 5800

Fax: [1202- 624- 5806

Internet: OChttp://ww. aashto. org

O

AMERI CANCASSCCI ATI ONCIOFOTEXTI LEOCHEM STSOANDOCOLORI STSO( AATCC)
P. O Box[112215
Resear chdTri angl edPar k, ONCO27709- 2215
Ph: (0M919- 549- 8141
Fax: (01919- 549- 8933
Internet: OChttp://ww. aatcc. org
O

AMERI CANCBEARI NGOIVANUFACTURERS[ASSOCI ATI ONC(( ABMA)
20250M3St r eet , ONW OSui t e[1800
Washi ngt on, ODCI20036
Ph: 00™202- 367- 1155
Fax: 202- 367- 2155
Internet: OChttp://ww. abma-dc. org
O

AVERI CANCBO LEROVANUFACTURERSIIASSOCI ATl ONCI( ABMVA)
40010CNor t h[Ot hOSt r eet , OSui t e[1226
Arlingt on, VAC22203- 1900
Ph: O00O703- 522- 7350
Fax: 00703-522- 2665
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Internet: OChttp://ww. abna. com
O

AMERI CANCICONCRETEPI PEJASSOCI ATl ONCI( ACPA)
222[West [LasCol i nas[BI vd. , OSui t e(1641
I rving, OTXO075039- 5423
Ph: 00M972- 506- 72160or [1800- 290- 2272
Fax: (01972- 506- 7682
Internet: OChttp://ww. concrete-pipe.org
e-mai | : 00 nfo@oncr et e- pi pe. org
0

AVERI CANOCONFERENCEOFGOVERNVENTAL Ol NDUSTRI ALOHYQA ENI STSO( ACA H)
1330Kenper OMeadowDr .

G nci nnati, 0OHO045240

Ph: 000O0513- 742- 2020

Fax: (513- 742- 3355

Internet: OChttp://ww. acgi h. org
E-mai | : OOmai | @cgi h. org

O

AMERI CANCFOREST C&PAPERCASSOCI ATl ONCI( AF&PA)
Amrer i can\WbodOCounci |
ATTN: OOPubl i cat i onsDept .
11110Ni net eent hOSt . CNW OSui t e[1800
Washi ngt on, ODCI20036
Ph: (JJ800- 878- 8878lor [202- 463- 2700
Fax: [202- 463- 2785
Internet: OChttp://ww. af andpa. or g/
O

AVERI CANCIGAS[IASSOCI ATI ONC( AGA)
4000N. OCapi t ol OSt . ON. W Sui t e1450
Washi ngt on, OD. C. (20001
Ph: O1202- 824- 7000
Fax: (1202- 824- 7115
I nternet: OChttp://ww. aga. org
O

AVERI CANCGASIASSOC!I ATl ONOLABORATORI ES[( AGAL)
4000N. OCapi t ol OSt . ON. W Sui t e[450
Washi ngt on, D. C. (20001
Ph: 0O01202- 824- 7000
Fax: (1202- 824- 7115
Internet: OChttp://ww. aga. org
O

AMERI CANOGEAROMANUFACTURERSIASSOCI AT ONCY( AGVA)
15000Ki ngOst . , OSui t e[201
Al exandri a, OVAO22314- 2730
Ph: 000703- 684- 0211
Fax: 00703- 684- 0242
I nternet: OChttp://ww. agna. org
O

ANMERI CANOI NSTI TUTELOFOSTEELOCONSTRUCTI ONCK Al SC)
OnelEast (Macker [Dr . , OSui t e[13100
Chi cago, 0O LOD60601- 2001
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Ph: O1312- 670- 2400

Publ i cati ons: 0800- 644- 2400
Fax: O1312- 670- 5403

Internet: OChttp://ww. ai sc.org
0

AMERI CANCI NSTI TUTECOFOTI MBEROCONSTRUCTI ONCY( Al TC)
70120So. [Rever e[Par kway, [OSui t e[1140
Engl ewood, 0OCO180112
Ph: 001303- 792- 9559
Fax: (1303- 792- 0669
Internet: OChttp://ww. aitc-glulamorg
O

AMERI CANCI RONCANDOSTEEL O NSTI TUTELD( Al SI)
11400Connect i cut DAvenue, ONW OSui t e[1705
Washi ngt on, (DC[120036
Ph: (0202- 452- 7100
FX: 01202- 463- 6573
Internet: OChttp://ww. steel.org
O

AMERI CANCINATI ONAL CISTANDARDSL NSTI TUTEL( ANSI )
181901 [St r eet , ONW 6t h[OFI oor
Washi ngt on, ODC[20036
Ph: O1202- 293- 8020
Fax: (01202- 293- 9287
Internet: OChttp://ww. ansi . org/

Not e[* - - ODocunent sbegi nni ngOwi t h[(t he et t er O' S" Ocanbelor der edf r om

Acoust i cal OSoci et yof DArreri ca
2Hunt i ngt onOQuadr angl e, OSui t ed1NOL
Mel vill e, ONYOL1747- 4502

Ph: (0516- 576- 2360

Fax: (0516- 576- 2377

Internet: Chttp://asa. ai p.orgd
Gener al Ce- mai | : Odasa@i p. or g

0
AMERI CANCNURSERY CANDOL ANDSCAPEASSOC! ATI ONC( ANLA)
10000Ver nont DAvenue, ONW OSui t e[1300
Washi ngt on, ODCI20005- 4914
Ph: 00202- 789- 2900
FAX: [202- 789- 1893
Internet: OChttp://ww. anla.org
O

AMERI CANCPETROLEUMI NSTI TUTEO( API )
12200L0St ., ONW
Washi ngt on, OODCLI20005- 4070
Ph: 001202- 682- 8000
Fax: O202- 682- 8223
Internet: OChttp://ww. api.org
O

AMERI CANCPUBL I COHEALTHOASSCOCI ATI ONC( APHA)
8000 ISt r eet , CNW
Washi ngt on, ODC[20001

SECTI ONO0142000Page 61



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

PH [202-777- 2742

FAX: [202-777- 2534

Internet: OChttp://ww. apha. org
O

AVERI CANCRAI LWAYIENG NEERI NGCJANDOMAI NTENANCE- OF- WAYDASSOCI ATI ONOJ
( AREMR)

8201Cor por at e[Dr ., OSui t e[11125

Landover, OVD20785- 2230

Ph: 001301- 459- 3200

Fax: [0O301- 459- 8077

Internet: Chttp://ww. arena.org

O

AVERI CANCSOCI ETYOFORCNONDESTRUCTI VECITESTI NG ASNT)
17110Ar | i ngat elLane
P. O [Box[28518
Col unmbus, OOHOM3228- 0518
Ph: (000800- 222- 2768; [1614- 274- 6003
Fax: (00614- 274- 6899
Internet:Chttp://ww. asnt. org
O

AMERI CANCSOC! ETYOFOROQUALT TY( ASQ
6000Nor t hOPI anki nt onOAvenue
M | waukee, W (53203
Ph: O0O0800- 248- 1946; 1414- 272- 8575
Fax: 0414-272-1734
Internet: OChttp://ww. asq. org
O

AVERI CANCSOCI ETYOOFCI VI LOENG NEERS[ ASCE)
180100Al exander (Bel | (Dri ve
Rest on, VA 20191- 4400
Ph: 000703- 295- 63000} [1800- 548- 2723
Fax: (0703- 295- 6222
Internet: OChttp://ww. asce. org
e-mai | : O0mar ket i ng@sce. org
O

AVERI CANCOSOCI ETYOOFCHEATI NG, OREFRI GERATI NGZANDCAI R- CONDI T1 ONI NGO
ENG NEERSLY( ASHRAE)

1791007ul I'i edCi rcl e, ONE

At | ant a, OGAO130329

Ph: 000800- 527- 47230or [404- 636- 8400

Fax: (404- 321- 5478

I nternet: OChttp://ww. ashrae. org

O

AVERI CANCSOCI ETYOOFOSANI TARYCENG NEERI NGOJ( ASSE)
9010Cant er bury, OSui t eOA
West | ake, OOHO44145
Ph: O440- 835- 3040
Fax: (0440- 835- 3488
E-mai | : OO0 nf o@sse- pl unbi ng. org
Internet: Chttp://ww. asse-pl unbi ng. org
O

AVERI CANCMATERCWORKSASSOC!H ATI ON( AWAA)
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6666 West [Qui ncylAvenue
Denver, 0COO180235

Ph: 00J303-794- 77110

Fax: (1303- 794- 3951

I nternet: OChttp://ww. awa. org
0

AMERI CANCMEL DI NGOSOC! ETY( AWS)
5500N. W [LeJeune[Road
M am , OFLO[133126
Ph: OJ0800- 443- 9353[F [(1305- 443- 9353
Fax: 1305- 443- 7559 00000000000
Internet: Chttp://ww. aws. org
O

AVERI CANCWOOD- PRESERVERS' [JASSOCI ATl ONCI( AWPA)
P. O Box[5690
Grandbury, OTXO76049- 0690
Ph: (000817- 326- 6300
Fax: (0817- 326- 6306
Internet: Chttp://ww. awpa. com
O

APA OTHECENG NEEREDIWDODIASSOCI ATI ONCI( APA)
P. O Box[11700
Tacoma, [(MA©98411- 0700
Ph: O01253- 565- 6600
Fax: [1253- 565- 7265
Internet: OChttp://ww. apawood. org
O

ARCHI TECTURAL CMWOODWORK NSTI TUTEL( AW )
19520 saacONewt onOSquar e[Mést
Rest on, VA20190
Ph: 000703- 733- 0600
Fax: O0703- 733- 0584
Internet: OChttp://ww. awi net. org
O

ASBESTCOSLCEMENT OPRODUCT OPRODUCERSIIASSOCI ATl ONCJ( ACPPA)
PMB114- 17450Jef f er sonODavi sCH ghway
Arlingt on, (VAIR22202
Ph: O0514- 861- 1153
Fax: 0514-861- 1152
I nt er net : OCwww. asbest os-institute. ca
O

ASM NTERNATI ONALO( ASM
9639[Ki nsman[Road
Mat eri al sOPar k, OOHO144073- 0002
Ph: 000440- 338- 5151
Fax: [440- 338- 4634
Internet: Chttp://ww. asmintl.org

g
ASMEL NTERNATI ONAL [ ASMVE)

Thr eedPar kDAvenue
NewIYor k, ONY[010016- 5990
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Ph: 00212- 591- 7722

Fax: O212-591- 7674

Internet: OChttp://ww. asne. org
O

ASPHALTOI NSTI TUTELX Al )
Resear chOPar k(Dr .
P. O Box 114052
Lexi ngt on, OKY[O40512- 4052
Ph: O0859- 288- 4960
Fax: [0859- 288- 4999
Internet: OChttp://ww. asphaltinstitute.org
O

ASSOC| ATEDCAI RCBALANCELCOUNCI LO( AABC)
15180K0OSt . , ONW
Washi ngt on, ODCI20005
Ph: 001202- 737- 0202
Fax: O1202- 638- 4833
Internet: OChttp://ww. aabchg. com
E- mai | : ODaabchg@ol . com
O

ASSOCI ATI ONOFORCTHEOADVANCEMENT OOFOMEDI CAL I NSTRUMVENTATI ONC( AAM )
11100N. Od ebelRd. , OSui t e[1220
Ar | i ngt on, [NA122201- 4795
Ph: OJ1- 800- 332- 2264 [or [0703- 525- 4890
Fax: [0703- 276- 0793
Internet: OChttp://ww. aani.org
O

ASSCCI ATI ONCIOFCEDI SONCIl LLUM NATI NGOCOVPANI EST( AEI C)
6000No. 018t h{ISt .
P. O. (Box[2641
Bi r m ngham OALO035291
Ph: 00205- 257- 2530
Fax: (1205- 257- 2540
Internet: OChttp://ww. aeic.org
O

ASSQOC!I ATI ONCJOFOHOVEAPPL I ANCECIMANUFACTURERS( AHAM)
1111M9t hOst . ONW , OSui t e[402
Washi ngt on, ODC[20036
Ph: (1202- 872- 5955
Fax: (01202- 872- 9354
Internet: OChttp://ww. aham org
O

ASSCOCI ATl ONOOFOTHELMAL L CJANDOCEI LI NGOl NDUSTRI ESCF Ol NTERNATI ONALO
(AWCI)

803[Wést [Br oadISt r eet

Fal | sOChur ch, OVA122046

PH: (0703- 534- 8300

FAX: (0703- 534- 8307

Internet: Chttp://ww. awci.org

O

ASTM NTERNATI ONAL( ASTM
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1000Bar r OHar bor (Dr i ve, OPOOBox [OC700
West O0Conshohocken, OPA19428- 2959
Ph: 000610- 832- 9500

Fax: 03610- 832- 9555

Internet: OChttp://ww. astmorg

O

ALLI ANCECFOROTEL ECOVMUNI CATI ONSOI NDUSTRYOSOLUTI ONSI( ATI S)
12000GISt r eet ONW OSui t e[500
Washi ngt on, [D. C. (20005
Ph: O0™1202- 628- 6380
Fax: 202- 393- 5453
| nt er net : OOUnknown
E- nai | : OOUnknown
a

Bl FMACI NTERNATI ONALY BI FMA)
26800Hor i zonDr i veSE, OSui t eA- 1
G and[Rapi ds, M [049546- 7500
Ph: 0616- 285- 3963
Fax: (00616- 285- 3765
Internet: OChttp://ww. bi fma. org
E-mai | : Oenmai | @i fna. org
a

Bl OCYCLE, [1J OURNAL [OFOCOMPOSTI NGOANDORECYCLI NG Bl OCYCLE)
TheJGEPr ess( nc.
4190St at eJAvenue
Emmaus [PA. 0018049
Ph: (610- 967- 4135
Internet: OChttp://ww. bi ocycl e. net
E-mai |l : [ gpress@ gpr ess. com

BRI CKO NDUSTRY[JASSOCI ATI ONCX Bl A)
114900Conmrer cePar k[Dr .
Rest on, (WAT22091- 1525
Ph: O00703- 620- 0010
Fax: (703- 620- 3928
Internet: OChttp://ww. bia.org
O

BRI Tl SHOSTANDARDS[ NSTI TUTELJ( BSI )
389[0Chi swi ckH ghRoad
LondonWAAAL

Uni t edKi ngdom

Phone: O+440( 0) 200899619000

Fax: O00+440( 0) 2000899617001

Emai | : OO0 cser vi ces@si - gl obal . cont]
Websi te: OChtt p: // ww. bsi - gl obal . com
O

BU LDERSOHARDWARECIVANUFACTURERSIASSCOCI ATI ONO( BHVA)
3550Lexi ngt on[Ave.
17t h{f | oor
New(lYor k, ONY[10017
Ph: 0212-297- 2122
Fax: [1212- 370- 9047
Internet: OChttp://ww. buil der shar dwar e. com
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CARPETOANDORUGO NSTI TUTELX CRI )

P. O. (Box[12048

Dal t on, OGA30722- 2048

Ph: OJ™1- 800- 882- 88460or 0706- 278- 3176
Fax: O0706- 278- 8835

Internet: OChttp://ww. car pet-rug. com
O

CASTO RONOSO LOPI PECI NSTI TUTELY Cl SPI )
59590Shal | owf or dORd. , OSui t e0419
Chat t anooga, OTN137421
Ph: O1423- 892- 0137
Fax: (0423- 892- 0817
Internet: OChttp://ww. ci spi.org
0

CEl LI NGSO&OI NTERI OROSYSTEMSOCONSTRUCTI ONCJASSCCI ATI ONCY Cl SCA)
15000Li ncol n(H ghway, OSui t e[1202
St. OCharl es, O LOJ60174
Ph: 0J630- 584- 1919
Fax: 0630- 584- 2003
Internet: Chttp://ww.cisca.org
O

CENTERSLFORIDI SEASELCONTROL ANDOPREVENTI ONC( CDC)
16000C i f t on[ORoad
At | ant a, OGA130333
PH: 0404- 639- 3311

I nternet: OChttp://ww. cdc. gov
O

CHEM CALFABRI CS&FI LMIASSCCI ATl ONCY CFFA)
13000Sumer CAve.
Cl evel andJOHM4115- 2851
PH: (216- 241- 7333
FAX: [216-241- 0105
I nternet: OChttp://ww. chem cal fabricsandfil mconf
OK2/ 03

CHLORI NE[I NSTI TUTE( C1 )
13000W | son[Boul evard
Rossl yn, OVA22209
Ph: O0703- 741- 5760
Fax: (703- 741- 6068
Internet: OChttp://ww. cl 2. com
O

COVPRESSEDUAI ROANDOGASOI NSTI TUTEL( CAGQ )
13000Sumer [CAve.
Cl evel and[0OHM4115- 2851
PH: [216- 241- 7333
FAX: [216- 241- 0105
Internet: OChttp://ww. cagi.org/
O
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COVPRESSEDIGASTIASSOCI ATl ONCY( CGA)
42214l neyRoad, 5t h[OFI oor
Chanti | |y, OVAO120151- 2923
Ph: O00703- 788- 2700
Fax: OJ703- 961- 1831
Internet: Chttp://ww. cganet.com
e-mai | : Ocga@ganet . com
O

CONCRETELREI NFORCI NGISTEEL I NSTI TUTEL( CRSI )
9330N. [Pl uniiGr ovelRd.
Schaunbur g, O LOJ60173- 4758
Ph: O0847-517-1200
Fax: (0847-517-1206
Internet: OChttp://ww. crsi.org/
0

CONSUVERCPRODUCTOSAFETYOCOVM SSI ONCJ( CPSC)
43300East - West OHi ghway
Bet hesda, (OMD[20814- 4408
Ph: (01301- 504- 6816
Fx: 01301- 504- 0124Cand[1301- 504- 0025
Internet: Chttp://ww.cpsc. gov
O

CONVEYOROEQUI PMENTOMANUFACTURERSIIASSCCI ATl ONC( CEMA)
67240 oneCak[Bl vd.
Napl es, OFL34109
Ph: O1239- 514- 3441
Fax: O239- 514- 3470
Internet: OChttp://ww. cenanet. org
O

COOLI NGOTECHNOLOGYO NSTI TUTELX CTI )
26110FMJ1960[Wést
Sui t e(H 2000
Houst on, O0TX[077068- 3730
Ph: (1281- 583- 4087
Fax: O1281-537-1721
Internet: Chttp://ww. cti.org
O

COPPERCDEVELOPMENTJASSOCI ATI ONCJ( CDA)
2600Vadi son[JAve.
New(IYor k, ONY[J10016
Ph: 0212- 251- 7200
Fax: O212- 251- 7234
Internet: Chttp://ww. copper.org
E-mai | : O0st af f @da. copper. org
O

CRANECVANUFACTURERS[IASSOC! ATI ONCIOFCAMERI CALY CVAA)
87200RedCak[BI vd. , OSt e, (201
Charl ott e, ONC[282170
Ph: 001704- 676- 11900or [1800- 722- 6832
Fx: O0704- 676- 1199
I nternet: OChttp://ww. mhi a. org/ psc/ psc_products_cranes. cfm
O
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DI STRI CTOOFOCOLUMBI ACIMUNI Cl PALTOREGULATI ONS( DCVR)
44104t hOSt r eet ONW OSui t e[1620
Washi ngt onDC[20001
PH: [1202- 727- 5090
I nternet: OChttp://ww. abfa. conldcdocs/dcnrlist. htm
0

DOORCANDCIACCESSSYSTEM IVANUFACTURERSIASSOC! ATI ONCJ( DASMR)
13000Summer CDAvenue
Cl evel and, OOHO344115- 2851
Ph: O0™216-241- 7333
Fax: 1216-241-0105
Internet: OChttp://ww. dasma. com
e-mai | : OOdasma@asnma. com
O

DOCROANDOHARDWARE NSTI TUTEL( DHI )
141500Newbr ook [Dr . Sui t e[200
Chanti | | y, OVA20151- 2223
Ph: 000703- 222- 2010
Fax: 0O703- 222- 2410
Internet: OChttp://ww. dhi.org
e-mai |l : 0 nfo@lhi . org
O

DUCT| LEO RONCPI PECIRESEARCHIASSCOCI ATI ONCK DI PRA)
24500Ri ver chasePar kway[East , (0Sui t e[O
Bi r M ngham OALO035244
Ph: O205- 402- 8700
Fax: (1205- 402- 8730
Internet: OChttp://ww. di pra.org
E-mai | : OO nfo@li pra.org
O

El FSOI NDUSTRYCOIVEMBERS[ASSOC! ATI ONCJ( El MA)
30000Cor por at e[ICent er [Dri ve, OSui t e[270
Mor r ow, OGAO130260
Ph: O800- 294- 3462
Fax: OO770- 968- 5818
Internet: Chttp://ww.ei ma. com
O

ELECTRI CALOGENERATI NGISYSTEMSLASSOC! ATI ONC( EGSA)
16500Sout h(Di xi eOHi ghway, OSt e. 500
BocalRat on, [FL[133432- 7462
Ph: 0561- 750- 5575
Fax: 561- 395- 8557
Internet: Chttp://ww. egsa. org
O

ELECTRONI Cl NDUSTRI ESCALLI ANCELY El A)
250000W | son[BI vd.
Arlington, IMAIR22201- 3834
Ph: 00J703- 907- 7500
Fax: [0703-907- 7501
Internet: OChttp://ww. ei a.org
a
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ENERGY[IRESEARCHOANDIIDEVEL OPMENTADM NI STRATI ONC( ERDA)
Or gani zat i onOabol i shedbyDept Oof OEner gy OAct O
(910st at [(6577) 40Aug1977
Successor OO gani zat i onl sODepar t ment Cof CEner gy
Forrestal (UB-222
Washi ngt on, (DC, [202- 586- 4716
PH: [(202- 586- 4716
FAX: [1202- 586- 1972
Internet: OChttp://ww. directives. doe. gov/
O

ENG NECIVANUFACTURERSASSOCI ATI ONC EMA)
Two[Nort h(LaSal | e(ISt r eet , (OSui t e[2200
Chi cago, 0 | (160602
PH: (1312-827- 8700
FAX: (1312- 827- 8737
I nternet: OChttp://ww. engi ne- manuf act urers. org/
0

ETLOTESTI NGOLABORATORI ES[( ETL)
I ntertekOTest i ngOSer vi ces, DETLOSEMKO
700Codman[Hi | | CRoad
Boxbor ough, OVA01719
PH: (I078- 263- 2662
FAX: (I1978- 263- 7086
Internet: Chttp://ww.etl senko. com
E-mai | : 00 nf o@t | senko. com
O

EXPANSI ONCIJ O NTOVANUFACTURERS[IASSOCI ATl ONCK EJMR)
250NCBr oadway
Tarryt own, ONYO110591
Ph: (0914- 332- 0040
Fax: [914-332- 1541
Internet: Chttp://ww.ej ma. org
O

FMOGLOBALL( FM
13010At woodDAvenue
P. O Box 17500
Johnst on, ORI (102919
Ph: 00J401- 275- 3000
Fax: (0401- 275- 3029
Internet: OChttp://ww.fngl obal . com
O

FLUI DOSEALI NGCASSOCI ATI ONCY( FSA)
9940 dOEagl eliSchool ORoad[#1019
Wayne, (OPA19087
PH: (0J610- 971- 4850
FAX: (00610- 9971- 4859
Internet: OChttp://ww fluidsealing.com
E-mail : 0 nfo@ | ui dseal i ng. contl
O

FORESTRYOSUPPLI ERSC( FSUP)
205[\Wést ORanki nOSt .
P. O. [(Box[18397
Jackson, OVS139284- 8397

SECTI OND0142000Page 169
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Ph: 00601- 354- 3565

Fax: 0601- 292- 0165

Internet: OChttp://ww. forestry-suppliers.com
O

FOUNDATI ONOFORCCROSS- CONNECT! ONCICONT ROL CANDOHYDRAUL I CORESEARCHT
( FCCCHR)

Uni ver si t yOof OSout h(OCal i f or ni a

Kapri el i anOHal | (1200

LosUAngel es, OCAIP0089- 2531

Ph: 000213- 740- 2032

Fax: [1213- 740- 8399

Internet: Chttp://ww. usc. edu/ dept/fccchr

O

GEOLOG CALOSOCI ETYOOFOAMERI CACY GSA)
P. O Box[©140
Boul der, O0CO80301- 9140
Ph: [071303- 447- 2020
Fax: (1303-357- 1070
Internet: Chttp://ww. geosociety. org
O

GEOSYNTHETI COl NSTI TUTELY GSI )
4750Kedr onAve.
Fol som OPA19033
Ph: 0610- 522- 8440
Fax: 0J610- 522- 8441
Internet: OChttp://ww. geosynthetic-institute.org
O

GLASS[IASSCCI ATI ONCIOFCNORTHOAMERI CAC( GANA)
294500SWManamaker [Dri ve, (OSui t eCA
Topeka, KS[O166614
Ph: O0785- 271- 0208
Fax: 00785- 271- 0166
Internet: OChttp://ww. gl asswebsi t e. coni GANA
O

GYPSUMIASSCOCI ATl ONCK GA)
81000Fi rst St . ONE, OSui t e[510
Washi ngt on, (ODC[120002
Ph: O1202- 289- 5440
Fax: (1202- 289- 3707
Internet: Chttp://ww. gypsum org
0

HARDWOODOPL YWOODO&VENEERICIASSCCI ATI ONCY( HPVA)

P. O Box[12789

Rest on, VA[20195- 0789

Ph: 000703- 435- 2900

Fax: O0703- 435- 2537

I nternet: OChtt p: //ww. hpva. org
O

HEATCEXCHANGEO NSTI TUTEL( HEI )
13000Sumer [Ave
d evel and, OOHO44115- 2851

SECTI OND0142000Pageld70
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Ph: 0216- 241- 7333

Fax: O216- 241- 0105

Internet: OChttp://ww. heat exchange. org
emai | : Chei @eat exchange. org

0

HO STOMANUFACTURERSOI NSTI TUTEL( HM )
872000RedICak Bl vd. , OSui t e[201
Charl ot t e, OONC[128217
PH: (0704- 676- 1190
FAX: 0704- 676- 1199
Internet: OChttp://ww. i a. org/ psc/ PSC Products Hoi sts.cfm
O

H. P. OVWH TEOLABORATORY Y HPW
31140Scar bor o[ORd.
Street, OMDI 21154
Ph: 0J410- 838- 6550
fax: 0410- 838- 2802
Internet: Chttp://ww. hpwhite.com
O

HYDRAULI COI NSTI TUTELY( HI )
90Syl vanvay
Par si ppany, NJ[0007054- 3802
Ph: OOM73- 267- 9700
Fax: (0©73- 267- 9055
Internet: Chttp://ww. punps. org
a

HYDRONI CSOI NSTI TUTELDI VI SI ONCOFOGAMALY HY1 )
350RussolPl .
P. O Box[218
Ber kel eyHei ght s, ONJ[007922- 0218
Ph: OOJ1908- 464- 8200
Fax: [JO908- 464- 7818
Internet: OChttp://ww. gananet . or g/ publi st/ hydroordr. ht m
O

| BMICORPORATI ONCY( | BM)
Publ i cati ons
480000Fal | sCof [t heONeuse
Ral ei gh, ONCO127609
Ph: 000800- 879- 2755, Opt i on1
Fax: 0800- 445- 9269
Internet: OChttp://ww. i bm com shop/ publicati ons/ order
O

| LLUM NATI NGZENG NEERI NGOSOC! ETYOOFONORTHOAMERI CALY( | ESNA)
1200val | Ost ., 017t hOFI oor
New(IYor k, ONYO010005
Ph: 001212- 248- 5000
Fax: 0212- 248- 5017
Internet: OChttp://ww.iesna.org
O

| NDUSTRI ALOFASTENERSOI NSTI TUTELX | FI)
17170East (Ot h(St . , OSui t e[11105
C evel and, OOHO44114- 2879

SECTI ONO0142000Page 071
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Ph: 216- 241- 1482

Fax: O216- 241- 5901

Internet: OChttp://ww. industrial -fasteners.org
e-mai | : (0 ndf ast @ol . com

0

| NSECTOSCREENI NGCMEAVERSIASSOCI ATI ONCJ( | SWA)
DEFUNCTO n[11997
g

I NSTI TUTECOFOCLEANCAI ROCOMPANI ESTY | CAC)
16600L0St ., ONW OSui t e[11100
Washi ngt on, ODCI20036- 5603
Ph: O0202- 457- 0911
Fax: O202- 331- 1388
E-mai |l : O smth@ cac.com
Internet: OChttp://icac.com
0

| NSTI TUTELOFLELECTRI CAL OANDCEL ECTRONI CSCENG NEERSLY | EEE)

445Hoes[Ln

Pi scat away, [INJ[0008855- 1331

Ph: 00O0732- 981- 0060

Fax: 1732-981-1712

Internet: OChttp://ww. i eee.org

E- mai | : Ocust oner. servi ces@ eee. org
O

I NSTI TUTEDOFCENVI RONVENTAL OSClI ENCESCANDOTECHNOLOGYL]( | EST)

50050Newport (Dr i ve, OSui t e(1566
Rol | i ngOveadows, O LOJ60008- 3841
Ph: 000847- 255- 1561

Fax: 0847- 255- 1699

Internet: OChttp://ww.iest.org
O

| NSULATEDOCABLECENG NEERSCIASSOCI ATI ONCI( | CEA)
P. O OBox[11568
Carrol |t on, OGA30112
Ph: O0OO770- 830- 0369
Fax: 0OO770- 830- 8501

Internet: Chttp://ww.icea. net
O

I NSULATI NGOGLASSOVANUFACTURERSALLI ANCELY | GVA)
270Goul bur nCAvenue
O t awa, OOnt ar i 0. OCANADA
KINO8C7O
Phone: O00613- 233- 1510
Fax: O0OO0613- 233- 1929
e-nmui | : 00 nfo@gmaonl i ne. org
Internet: Chttp://ww.ignmaonline.org
O

CANADI ANCSTANDARDSIASSOCI ATI ON( CSA)
8501East [Pl easant [(Val | ey[Rd.
C evel and, OOHOM4131
Ph: O216- 524- 4990

SECTI ONO0142000Page 072
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Fax: [216- 328- 8118
Internet: OChttp://ww. csa-international.org
O

| NTERNATI ONAL CCODELCOUNC! LY | CO)
52030Leesbur g0Pi ke, OSui t e[1600
Fal | sOChur ch, OVAIR2041
Ph: O00703- 931- 4533
Fax: O0703- 379- 1546
Internet: Chttp://ww.intlcode.org
0

| NTERNATI ONAL OCONCRETELREPAI ROl NSTI TUTELX | CRI')
31660S. ORi ver (Road, OSui t e0132
Des[PI ani es, 0 L60018
Ph: 00847-827- 08300
Pax: J0847-827- 0832000000
Internet: Chttp://ww.icri.org
O

| NTERNATI ONAL OCONFERENCEOOFIBUI LDI NGOOFFI CI ALS( | CBO)
5360Wor kmanM | | ORd.
Whi ttier, OCAO90601- 2298
Ph: O0800- 284- 4406
Ph: O0562- 699- 0541
Fax: (0562- 692- 3853
Internet: OChttp://ww. icbho.org
O

| NTERNATI ONALCELECTRI CALOTESTI NGOASSOC! ATI ONC( NETA)
P. O. OBox[1687
1060St onelISt r eet
Mor ri son, OCol or ado080465
PH: (0303- 697- 8441
FAX: [1303- 697- 8431
Internet: OChttp://ww. netaworl d. org
O

| NTERNATI ONALELECTROTECHNI CALCOVM SSI ONCJ( | EC)
3, OruedeOvar enbe, OP. O. OBox[1131
CH 121100CGenevalR0, OSwi t zer | and
Ph: O041-22-919-0211
Fax: 0O041-22-919- 0300
Internet: OChttp://ww.iec.ch
e-mail : 00 nfo@ ec. ch
O

| NTERNATI ONAL OGROUNDOSOURCEHEAT OPUMPLIASSOC! ATI ONCJ( | GSHPA)
Il ahormaliSt at e[Uni versity
499Cor del | OSout h
Stillwater DOKO074078- 8018
PH: (800- 626-4747; [1405- 744- 5175
FAX: 0405- 744- 5283
I nternet: OChttp://ww. i gshpa. okst at e. edu/
O

| NTERNATI ONALO NSTI TUTECOFOAMVONI ACREFRI GERATI ONIY( | | AR)
11100N. Od ebelRd. , OSui t e250
Arlington, (NVAI22201

SECTI OND0142000Pagel’3



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

Ph: 000703- 312- 4200

Fax: 0703- 312- 0065

Internet: OChttp://ww. iiar.org
e-mail:Odiar@iar.org

0

| NTERNATI ONALOMUNI Cl PALSI GNALTASSOCI ATl ONC( | MSA)
P. O Box[539
1650East OUni onSt .
Newar k, ONYO114513- 0539
Ph: 001315- 331- 2182
Ph: OJ0800- 723- 4672
Fax: 01315- 331- 8205
Internet: Chttp://ww.insasafety. org/
O

| NTERNATI ONAL CJORGANI ZATI ONOFORCOSTANDARDI ZATI ONCK | SO)
1, Or ueldeVar enbe’
Casel[lPost al e[566
CH 12110Geneve000Sw t zer | and
Ph: O0O41- 22- 749- 0111
Fax: 0#41-22- 733- 3430
Internet: OChttp://ww.iso.ch
e-mai |l : Odcentral @so. ch
O

| NTERNATI ONAL (OSLURRYOSURFACI NGOASSOCI ATl ONCI( | SSA)
30Chur chOGi r cl e, OPMB250
Annapol i s, OVD[21401
Ph: O410- 267- 0023
Fax: (0410- 267- 7546
Internet: OChttp://ww. slurry.org
e-mail: Okrissoff@lurry.org
O

| NTERNATI ONALCOTEL ECOVMUNI CATI ONCJUNI ONCI( | TU)
Order f rom
U. S. [Dept Cof OComrer ce
Nat i onal OTechni cal Ol nf or mat i onOSer vi ce
52850Por t ORoyal ORoad.
Springfiel d, OVAO22161
Ph: O0703- 605- 6040
FAX: (0703- 605- 6887
Internet: OChttp://ww. ntis. gov

For Odocunent sOnot Cavai | Of r onidDept Cof OCommer ce:
Sal esOServi ce

| nt er nat i onal OTel ecommuni cati onCUni on
Pl aceddes[Nat i ons

CH 12110Genevel20

Switzerl and

E-Mail : 00D tumai | @tu.int

Ph: O0O41. 22. 730. 5111

Fax: 0041. 22. 730. 6500
Internet:Chttp://ww.itu.org

a

| PCH JASSOCI ATl ONCICONNECTI NGCELECTRONI CSO NDUSTRI ESL | PC)
22150Sander sORd.

SECTI ONO0142000Page 074
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Nor t hbr ook, O LOD60062- 6135
Ph: (0847- 509- 9700

Fax: (1847-509- 9798

Internet: OChttp://ww.ipc.org
e-mai |l : 0 nfo@pc. org

0

| RONC&OSTEEL OSOCI ETY( | SS)
18600Thor n[Hi | | CORoad
War r endal e, OPAI15086- 7528
Ph: O0724- 776- 15350Ext (11
Fax: [0724- 776- 0430
E- Mai | : Omai | bag@ ssource. org
I nternet: OChtt p://wwv. i ssource. org
O

| SACF OTHEOI NSTRUVENTATI ON, OSYSTEMSOANDOAUTOMATI ONCSCCI ETY( | SA)
670Al exander [Dri ve
P. O OBox[12277
Resear chTri angl edPar k, ONCI127709
Ph: 0019- 549- 8411
Fax: [01919- 549- 8288
e-mai | : 00 nfo@sa. org
Internet: Chttp://ww.isa.org
O

KI TCHENCICABI NETOVANUFACTURERS[IASSOCI ATl ONCI KCVR)
18990Pr est on[\Whi t e[Dr .
Rest on, VAL20191- 5435
Ph: O0703- 264- 1690
Fax: (703- 620- 6530
Internet: OChttp://ww. kcna. org
O

L. H. OBAI LEYOHORTORI UM LHBH)
Dept Oof 0PI ant [Bi ol ogy
¢/ o0Cor nel | OUni versityOd
2280PI ant OSci enceBui | di ng
| t haca, ONY14853
PH: 0607- 255- 4477
I nternet: OChttp://wwv. pl ant bi 0. cornel |l . edu/ Hort. php
O

MANUFACTURERSOSTANDARDI ZATI ONOSOCI ETYOOFOTHELVAL VECANDOFI TT1 NGSO
| NDUSTRY[{( M5S)

1270Par k[OSt . , ONE

Vi enna, [(WAI22180- 4602

Ph: O0703- 281- 6613

Fax: O0703- 281- 6671

I nternet: OChtp: // ww. nss-hg. com

e-mai | : (0 nf o@rss- hg. com

0

MAPL ECFL OORI NGOVANUFACTURERS[IASSOC! ATI ONC( MFMA)
60Rever elDr ., OSui t e[500
Nor t hbr ook, O LOD60062
Ph: 00847- 480- 9138
Fax: [00847- 480- 9282
Internet: Chttp://ww. mapl ef | oor. org

SECTI OND0142000Pagel’5
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MARBLECI NSTI TUTECOFCAMERI CAL( M A)
289010C enensORoad, [OSui t e[1100
West | ake, OH144145
Ph: 0O03440- 250- 9222
Fax: [1440- 250- 9223
Internet: OChttp://ww. marbl e-institute. com
e-mai | : 00 nfo@marbl e-institute. com
O

MASTERCPAI NTERSOI NSTI TUTED( MPI)
409000G avel ey[St r eet
Bur naby, OJBCOOCANADAV5CIIB3T6
PH: (888- 674- 8937
Fx: [(888-211- 8708
Internet: OChttp://ww. pai ntinfo.com npi
0

METALBUI LDl NGOVANUFACTURERSIASSQOCI ATI ONCI( MBVA)
13000Summer Ave.
Cl evel and, 0OHOM44115- 2851
Ph: O001216- 241- 7333
Fax: 112216-241- 0105
Internet: Chttp://ww. nbma. com
e-mai | : OOnbma@rbma. com
O

M DWESTO NSULATI ONCCONTRACTORSIASSOC! ATI ONC(M CA)
20170So. 0139t hGi r.
Omeha, ONET68144- 2149
Ph: OO0800- 747- 6422
Fax: (0402- 330- 9702
Internet: OChttp://ww. nm cai nsul ati on. org
e-nmuai | : 00 nf o@ri cai nsul ation.org
O

MONORAI L OVANUFACTURERSIASSOC! ATI ONC( MVA)
87200RedCak Bl vd. , OSui t e[1201
Charl ott e, ONC[128217
PH: 0704- 676- 1190
FAX: 0704- 676- 1199
Internet: OChttp://ww. mhi a. or g/ mm
O

NACEL NTERNATI ONAL [} NACE)
14400Sout h(OCr eek[Dr i ve
Houst on, OTXO177084- 4906
Ph: 001281- 228- 6200
Fax: (01281- 228- 6300
I nternet: OChttp://ww. nace. org
0

NATI ONALCJASSOCI ATl ONCIOFCARCHI TECTURAL OMVET AL OMANUFACTURERST( NAAMM)
80S. M chi ganUAve, OSui t ed1000
Chi cago, 0 LOJ60603
Ph: 01312- 322- 0405
Fax: [00312- 332- 0706
Internet: OChttp://ww. naamm or g

SECTI OND0142000Pagel]76
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e- mai | : OOnaamm@ss. net
0

NATI ONAL IBOARDCIOFBA LERCANDOPRESSUREIIVESSEL [l NSPECTORS( NBBPVI )
105500Cr upper CAve.
Col unmbus, OOHIM3229- 1183
Ph: 0J0614- 888- 8320
Fax: (00614- 847- 1147
Internet: OChttp://ww. nati onal board. org
e-mai | : Ot becker @ati onal board. org
0

NATI ONAL COCABL ECITEL ECOMMUNI CATI1 ONSIASSOCI ATl ONCI NCTA)
17240Vassachuset t sOAve. [NW
Washi ngt on, ODCI20036- 1969
Ph: O0O1202- 775- 3550
Fax: 0O202- 775- 1055
Internet: OChttp://ww. ncta.com
O

NATI ONAL (ICONCRETECMASONRYASSOCI ATl ONCK NCMVR)
137500Sunri sellVal | ey[Dri ve
Her ndon, [(VA(20171
Ph: O0703- 713- 1900
Fax: (0703- 713- 1910
Internet: Chttp://ww. ncma. org
O

NATI ONAL CJCOUNC! LOONCRADI ATI ONCPROTECT! ONCANDOMEASURENMENT SO NCRP)
7910Wbodnont DAve. , OSui t e[1800
Bet hesda, OMD20814- 3095
Ph: OO0800- 229- 2652
Ph. 001301- 657- 2652
Fax: J301- 907- 8768
I nternet: OChttp://ww. ncrp.com
O

NATI ONALCDRI LLI NGOASSOCI ATI ONCK NDA)
10901 DCRoosevel t OBoul evar dNor t h, OSui t e1100
St . OPet er sbur g, OFL133716
Ph: O0727-577- 5006
FAX: 0727- 577- 5012
Internet: Chttp://ww. ndadu. conl
E- mai | : OO0 nf o@dadu. com
a

NATI ONALCEL ECTRI CALOMANUFACTURERSIIASSOCI ATI ONCI( NEMA)
13000N. (17t hOSt . , OSui t e11847
Rossl yn, OVAI22209
Ph: 000703- 841- 3200
Fax: JO703- 841- 3300
I nternet: OChtt p:// ww. nena. or g/
E-mai | : 0 as_peak@enma. org
O

NATI ONALCJENVI RONVENTAL OBALANC!I NGIBUREAUL( NEBB)
85750G ovenmont OCi rcl e
Gai t her sbur g, OMDO™20877- 4121
Ph: 00O0301-977- 3698

SECTI ONO0142000Page 77
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Fax: [1301- 977- 9589
Internet: OChttp://ww. nebb. org
O

NATI ONALCOFENESTRATI ONCRATI NGOCOUNCI LO( NFRC)
13000Spri ngst r eet, (OSui t e[500
Si | ver OSpri ng, OVDO120910
Ph: (01301- 589- 6372
Fax: [1303- 588- 6342
Internet: OChttp://ww. nfrc.org
E- Mai | : OOnf r cusa@ol . contlor 0 nf o@f rc. com
0

NATI ONALOFI RECPROTECTI ONCASSOCI ATI ONCY( NFPA)
10Bat t er ymar chOPar k
P. O Box[101
Qui ncy, OMAI02269- 9101
Ph: 00J0617- 770- 3000
Fax: 00617- 770- 0700
Internet: OChttp://ww. nfpa.org
O

NATI ONAL [OFL Ul DOPOWERCASSOCI ATI ONCI( NFLPA)
33330N. Ovayf ai r ORd.
M | waukee, W [1153222- 3219
Ph: 00414- 778- 3344
Fax: (0414- 778- 3361
Internet: OChttp://ww. nf pa.com
E- mai | : OOnf pa@f pa. com
O

NATI ONAL OHARDWOODOL UVBERCASSOCI ATI ONCI( NHLA)
68300Ral ei ghLaGr ange[Road
P. O Box[134518
Menphi s, OTNC38184- 0518
Ph: O001-377-1818
Fax: (0901- 382- 6419
e-mai | : 00 nf o@at | har dwood. org
I nternet: OChttp://ww. nat | har dwood. org
0

NATI ONAL I NSTI TUTEDFOROCERTI FI CATI ONOI NCENG NEERI NGOTECHNOLOG ESO
(NI CET)

14200Ki ngSt r eet

Al exandri a, OVALI22314- 2794

Ph: (JJ888- 476- 4238

Internet: OChttp://ww. nicet.org

O

NATI ONAL I NSTI TUTEOFOROOCCUPATI ONAL COSAFETYOANDOHEAL THO NI OSH)
Mai | OSt opOC- 13
46760Col unbi alPar kway
G nci nnati, OOHO045226- 1998
Ph: 00J800- 356- 4674
Fx: 0J513-533- 8573
I nternet: OChttp://ww. cdc. gov/ ni osh/ honepage. ht m
Tollor der Cpubs[f or Owhi chalf eell sCchar ged, Cor der [f r om
Super i nt endent Cof ODocunent s
U. S. OGover nment OPri nti ngdOf fice

SECTI OND0142000Pagel]78
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7320Nor t h(OCapi t ol OSt r eet , (NW

Mai | st op: OOSDE

Washi ngt on, ODCI20401

Ph: (0J866- 512- 2800or [202- 512- 1800
Fax: [1202- 512- 2250

I nternet: OChttp://ww. gpo. gov

O

NATI ONALO NSTI TUTEOOFCJUSTI CELCY NI J)
Nat i onal OLawlEnf or cenent OandOCor r ect i onsOTechnol ogy[Cent er
22770Resear ch(Bl vd. (> OMai | st opLE
Rockvi | | e, OMD[120850
Ph: 00800- 248- 27420or [1301- 519- 5060
Fax: (01301- 519- 5149
Internet: Chttp://ww. nlectc.org
e-mai | : Odasknl ectc@l ectc.org
0

NATI ONAL I NSTI TUTEOOFOSTANDARDSOANDOTECHNOL OGYLK NI ST)
1000Bur eaulDri ve
St op[13460
Gai t her sbur g, OMD(20899- 3460
Ph: (0I0301- 975- NI ST
Internet: Chttp://ww. nist.gov
Or der OPubl i cati onsOFrom
Super i nt endent Oof ODocunent s
U. S. OGovernment PrintingdOf fice
7320Nor t h(OCapi t ol OStreet, CNW
Mai | st op: OSDE
Washi ngt on, ODCO20401
Ph: (0866- 512- 18000or [(1202- 512- 1800
Fax: (1202- 512- 2250
I nternet: OChttp://ww. gpo. gov
or
Nat i onal OTechni cal O nf or mat i onOSer vi cesO( NTI S)
528500Por t CRoyal ORd.
Springfiel d, OVAOIR2161
Ph: 00J703- 605- 6000
Fax: (0703- 605- 6900
Internet: OChttp://ww. ntis. gov
O

NATI ONALOLI MECASSOC! ATI ONC( NLA)
200Nor t hO@ ebeRoad, CSui t e[1800
Arlingt on, NVA22203
PH: (0703- 243- 5463
FAX: 0703- 243- 5489
Internet: OChttp://ww. line.org
O

NATI ONAL JOAKOFL OORI NGCIVANUFACTURERSIASSOC! AT ONCJ( NOFMR)
P. O [1Box[13009
Menphi s, OTNC38173- 0009
Ph: (0901- 526- 5016
Fax: (1901- 526- 7022
I nternet: OChttp://ww. nof ma. org
O

NATI ONALOREADY- M XEDOCONCRETELASSOCI ATl ONCY( NRMCA)

SECTI OND0142000Pageld79
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9000Spri ngOst .

Si | ver OSpri ng, OVDO20910

Ph: O1301- 587- 1400

Fax: (1301- 585- 4219

Internet: OChttp://ww. nrnta. org
O

NATI ONAL (OROOFI NGCONTRACTORS[IASSOC! ATI ONC( NRCA)
102550W [hi ggi nsORd. , OSui t e[1600
Rosenont, O LOJ60018
Ph: 000847- 299- 9070
Fax: [00847-299- 1183
I nternet: OChtt p:// ww. nrca. net
O

NATI ONAL OTERRAZZOTRIMOSAI CTOASSCCI ATI ONC NTMA)
1100East Ovar ket OSt ., OSui t e(2000A
Leesbur g, (Vi r gi ni a[R0176
Ph: O0703- 779- 10220or (1800- 323- 9736
Fax: (703- 779- 1026
Internet: Chttp://ww.ntma. com
e-mai | : 00 nfo@t ma. com
a

NATURAL ORESOURCE, [AGRI CULTURAL CANDCENG NEERI NGOSERVI CE[( NRAES)
Cooper at i velExt ensi on
152[Ri | ey- Robb[Hal |
I t haca, ONY[114853- 5701
Ph: 000607- 255- 7654
Fax: [00607- 254- 8770
Internet: OChttp://ww. nraes. org
E-mai | : OOnraes@ornel | . edu
O

NORTHCAMERI CANCI NSULATI ONCVANUFACTURERSASSOC!H ATI ONC( NAI MR)
440Canal OCent er 0Pl aza, OSui t e[1310
Al exandri a, (INALR22314
Ph: O00703- 684- 0084
Fax: OO0703- 684- 0427
Internet: OChttp://ww. nai na. org
e-nmai | : 00 nsul ati on@ai ma. org
O

NORTHEAST ERNCIL UVBERCVANUFACTURERS[IASSOCI ATl ONCY( NELMA)
27200ut t | e(Road
P. O [Box[87A
Cunber | andOCent er , OVELII04021
Ph: O1207- 829- 6901
Fax: (1207- 829- 4293
Internet: OChttp://ww. nel ma. org
e-mai | : 00 nf o@el ma. org
0

NSFOI NTERNATI ONAL K NSF)
ATTN: OOPubl i cati ons
789[Nor t hIDi xbor oORd.
P. O. 0Box[1130140
AnnCAr bor, M 0048113- 0140
Ph: O00734- 769- 8010
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Fax: OO734- 769- 0109

Tol | OFr ee: OO800- NSF- MARK
Internet: Chttp://ww. nsf.org
O

Pl PECFABRI CATI ONCI NSTI TUTELX PFI )
655[132ndAvenue, [OSui t e[201
Lachi ne, [0QC, OCanadallH3T13G6
Ph: 00514- 634- 3434
Fax: (0514- 634- 9736
Internet: OChttp://ww. pfi-institute.org
e-mai | : O0pfi @fi-institute.org
O

PLASTI COPI PECANDOFI TTI NGSLASSCCI ATl ONCY( PPFA)
8000Roosevel t ORd. , (Bl dgC, (OSui t e[20
G enlEl | yn, O LOJ60137
Ph: 00J0630- 858- 6540
Fax: 00630- 790- 3095
Internet: OChttp://ww. ppfahone. org
O

PLASTI CSOPI PEO NSTI TUTEL( PPI)
182500Connect i cut OAve. [INW
Washi ngt on, [OD. OOC. (020009
Ph: 0O1202- 462- 9607
Fax: (1202- 462- 9779
Internet: OChttp://ww. pl asti cpi pe. org
a

PLUMBI NGZANDODRAI NAGEOI NSTI TUTEL( PDI )
450Bri st ol ODr .
Sout h(CEast on, OMAO02375
Ph: 00508- 230- 35160or [1800- 589- 8956
Fax: 00508- 230- 3529
I nternet: OChttp: // ww. pdionline.org
E- Mai | : 0 nf o@di onl i ne. org
O

PLUNMBI NGCJANDCOMECHANI CAL COCONTRACTORSIASSOCI ATI ONC( PMCA)
94500SWICommrer ceCi rcl e, OSui t e(1310
W sonvill e, OORO7070-9626
Ph: 503- 682- 7919
Fax: (0503- 682- 6241
I nternet: OChttp://ww. pncaor egon. cont
0

PLUMBI NG- HEATI NG- COOLI NGOCONTRACTORSINATI ONALOASSOCI ATl ONC( PHCC)
1800S. (Mashi ngt on[0St r eet
P. O Box[16808
Fal | sOChur ch, MVAO122040
Ph: 0J800- 533- 7694
Fax: O0703- 237- 7442
I nternet: OChtt p: // ww. phccweb. org
O

PORCELAI NCENAMEL O NSTI TUTEL( PEI )
5696Peacht r ee[Par kway, OPOBox[920220
Nor cr oss, OGAI30092
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Ph: 000770- 242- 2632

Fax: O0/770- 446- 1452

I nternet: OChttp://ww. porcel ai nenanel . com
e- mai | : O0penanel @ol . com

0

PQOST- TENSI ONI NGOl NSTI TUTELY PTI )
17170West ONor t her nCAvenue, OSui t e0114
Phoeni x, 0AZ[185021
Ph: (0J602- 870- 7540
Fax: J602- 870- 7541
I nternet: OChttp://ww. post -tensi oni ng. org/
O

PRECAST/ PRESTRESSEDICONCRETE NSTI TUTELY PCl )
209MWeést WacksonBl vd.
Chi cago, 0 LOJ60606- 6938
Ph: 000312- 786- 0300
Fax: 01312- 786- 0353
Internet: OChttp://ww. pci.org
e-mai | : 00 nfo@ci.org
O

REDWOODLI NSPECTI ONOSERVI CELY RI S)
4050Ef rent e[Dri ve, [OSui t e[200
Novat o, OCA194949
Ph: 01415- 382- 0662
Fax: J0415- 382- 8531
Internet: Chttp://ww.cal redwood. org
E- Mai | : Ocj j our dai n@wr | dnet . att. net
O

RUBBERCIVANUFACTURERSIASSOCI ATl ONC RVA)
14000KOSt ., ONW OSui t e1900
Washi ngt on, ODCLI20005
Ph: O0O0202- 682- 4846
Fax: O202- 682- 4854
Internet: OChttp://ww. rma. org
Or der OPubl i cati onsCf rom
TheOMai | ORoom
P. 0O. OBox[13147
Medi na, OOH 44258
Ph: O0O0800- 325- 50950EXT2420or [1330- 723- 2978
Fax: 0O0330- 725- 0576
a

SCI ENTI FI COCERTI FI CATI ONCOSYSTEMS( SCS)
1939[Harri sonOStreet, OSui t e400000
CGakl and, (0CA94612
Ph: 0510- 832- 1415
FAX: [510- 832- 0359
Internet: OChttp://ww. scsl. conld
O

SCREENCVANUFACTURERSASSOCI ATI ONCI( SMA)
28500Sout hOOOceanBoul evar d, OSui t e(0114
Pal niCBeach, OFLO033480- 5535
Ph: O00561- 533- 0991
Fax: O561-533- 7466
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e-mail: O itzgeral df scott @ol . com
Internet: OChttp://ww. smacentral . org
O

SEM CONDUCTORCEQUI PVENTCOANDOVATERI ALSCI NTERNATI ONALC( SEM )
3081[Zanker ORoad
SanJose, [OCA195134
Phone: [01. 408. 943. 6900
Fax: (J1. 408. 428. 9600
Internet: OChttp://ww. seni.org
E-mai | : Osem hq@eni . org
0

SHEETOMETAL CO&CAI RCOCONDI T1 ONI NGOCONTRACTORS' [INATI ONALJASSOCI ATI ONOI
( SMACNA)

42010 af ayett edCent er [Dr . ,

Chanti | | y, OVAOIR20151- 1209

Ph: 0O00703- 803- 2980

Fax: O0703- 803- 3732

Internet: OChttp://ww. smacna. or g

e-mai | : O nfo@nmacna. or gd

O

SPRI [ SPRI )
2000Reser voi r [OSt . , OSui t e[1309A
Needham [OMAC02494
Ph: (0781- 444- 0242
Fax: (0781- 444- 6111
Internet: OChttp://ww. spri.org
e-mai | : O0spri @pri.org
O

SOCI ETYOOFOAUTOMOTI VECENG NEERSOI NTERNATI ONAL [ SAE)
4000Conmonweal t h[Dr .
War r endal e, OPALII15096- 0001
Ph: O0724- 776- 4841
Fax: (O00724- 776- 5760
Internet: OChttp://ww. sae. org
e-mai | : Olcust svc@ae. org
0

SOCI ETYOOFOMOTI ONOPI CTUREC&OTELEVI SI ONCENG NEERS( SMPTE)
595[Meést [Har t sdal e(JAvenue
Whi t ePl ai ns, ONew(Yor k(110607
PH: [©14- 761- 1100
FAX: [914- 761- 3115
Internet: OChttp://ww. snpte. org
O

SPRAY[POL YURETHANECFOAMTAL LI ANCE SPFA)
Aneri canPl asti csOCounci |
13000W | son[Boul evar d, OSui t e[3800
ArlingtonlVirgi ni al22209
PH: (800- 523- 6154
FX: O0703- 252- 0664
E- mai | : O eedback@pr ayf oam or g
I nternet: OChtt p: // ww. sprayf oam orgQ
O
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SCLARCRATI NGOANDCCERTI FI CATI ONCJCORPORATI ONCJ( SRCC)
c/ oOFSEC, 016790C! ear | ake[ORoad
Cocoa, [FL[132922- 5703
PH: [1321- 638- 1537
FAX: [1321- 638- 1010
Internet: OChttp://ww. sol ar-rating.org
O

SOUTHERNOCYPRESSOMANUFACTURERSASSOCI ATI ONCY( SCVA)
4000Penn[Cent er (Boul evar d, OSui t e[530
Pi t t sbur gh, OPAT15235
Ph: 0412- 829- 0770
Fax: 412- 829- 0844
Internet: OChttp://ww. cypressinfo.org
O

SOUTHERNCPI NECI NSPECTI ONCBUREAULK SPI B)
47090Sceni cH ghway
Pensacol a, OFLO132504- 9094
Ph: O0850- 434- 2611
Fax: [0J850- 433- 5594
e-mai | : O0spi b@pi b. org
Internet: OChttp://ww. spib.org
O

STATEOOFOCALI FORNI ACIDEPARTMVENT COFOFOODOANDOAGRI CULTURED( CDFA)
Pl ant (Heal t hOJandOPest (OPr event i onSer vi ces
Pest OExcl usi on[OBr anch/ Nur sery, OSeedCandOCot t onOPr ogr am
12200NCSt r eet , ORoontlA- 372
Sacr anent o[JCA[195814
PH: (01916- 653- 0435
I nternet: OChttp://ww. cdf a. ca. gov/ phpps/ ni pm htm
O

STATEOOFOCALI FORNI ACIDEPARTMENT COFCTRANSPORTATI ONCY( CDT)
Publ i cati onDi stri buti onOUni t
19000Royal Caks[Dr .
Sacr ament o, CALI95815
Ph: (001916- 445- 35200or [1916- 227- 7000 CAOTr ansport at i on(Lab)
Fax: [01916- 324- 8997
I nternet: OChttp://ww. dot . ca. gov
O

STATEOOFOVARYL ANDOICODECOF OMVARYLANDOREGULATI ONST( COVAR)
17000Var gar et DAvenue
Annapol i s, OVMD21401
phone: OO410- 974- 2486
fax: 00O000410- 974- 2546
Internet: OChttp://ww. sos. state. nd. us/ sos/ dsd/ comar/ htm / comar. ht n
O

STATEOOFCNORTHOCAROLI NACADM NI STRATI VEOCODEL( NCAC)
Internet: OChttp://ncrul es. state/nc. us
O

STATELOFOVI RG NI ACADM NI STRATI VEOCODEL|( VAC)
Vi r gi ni allCodedCommi ssi on
Gener al OAssenbl y[OBui | di ng, (2ndFl oor O
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9100Capi tol OStreet O

Ri chrmond, (Vi r gi ni al123219

O0OPhone: 0O0804- 786- 35910

O00Fax: OOC804- 692- 0625

000 nternet: OChttp:/ /1 egis. state.va. us/statutesandregul ati ons/adni ncode. htm
0

STEELODECKO NSTI TUTELY SDI )
P. O [Box[125
FoxORi ver OGr ove, O LO60021- 0025
Ph: (000847- 462- 1930
Fax: (13847-462- 1940
Internet: OChttp://wwv. sdi.org
e-mai |l : O0St eve@di . org
O

STEELODOOROI NSTI TUTELX SDI )
302000Det r 0i t ORd.
C evel and, O0OHI™4145- 1967
Ph: O440- 899- 0010
Fax: (00440- 892- 1404
Internet: OChttp://ww. steel door. org
a

STEELJA STOI NSTI TUTELY SJI)
3127007ent hUAve. , ONor t h[Ext .
Myrt | eBeach, (OSC129577- 6760
Ph: 00843- 626- 1995
Fax: [0843- 626- 5565
Internet: OChttp://ww. steel joist.org
O

STEELOTANKO NSTI TUTELY STI )
5700CakwoodRd.
Lake[XZuri ch, O LOJ60047
Ph: O0847- 438- 8265
Fax: (01847- 438- 8766
Internet: OChttp://ww. steel tank. com
O

STEEL W NDOW NSTI TUTED( SW )
13000Sumer CAve.
C evel and, OOHO44115- 2851
Ph: 00216- 241- 7333
Fax: O216- 241- 0105
Internet: OChttp:// ww. st eel wi ndows. com
O

TECHNI CALOASSOC! ATI ONCOFOTHEOPUL POANDOPAPERC NDUSTRY( TAPPI )
P. O Box[105113
At | ant a, OGA30348- 5113
PH: 800- 322- 8686
FAX: O00770- 446- 6947
Internet: OChttp://ww. tappi.org
O

THEOSOC! ETYOFOROPROTECT! VEOCOATI NGSL SSPC)
4024t h(OSt r eet , 06t h(OFI oor
Pi t t sbur gh, OPAOC15222- 4656
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Ph: 0412- 281- 2331

Fax: 412- 281- 9992

Internet: Chttp://ww.sspc. org
O

TI LEOCOUNCI LOOFOAMERI CAL TCA)
1000C enmsonOResear ch(Bl vd
Ander son, OSC[129625
Ph: 000864- 646- 8453
FAX: (0864- 646- 2821
Internet: OChttp://ww. til eusa.com
e-mail: 00 iterature@il eusa. com
O

TRUSSOPLATEO NSTI TUTEO( TPI )
58300 Onofri oDr ., OSui t e[1200
Madi son, OW 053719
Ph: 0J0608- 833- 5900
Fax: 00J608- 833- 4360
Internet: Chttp://ww. tpinst.org
O

TUBUL ARCEXCHANGEROVANUFACTURERS[IASSOCI ATI ONCI( TEMA)
250N. [Br oadway
Tarryt own, ONY[T10591
Ph: (01914- 332- 0040
Fax: (1914-332- 1541
Internet: OChttp://ww. tena. org
a

TURFGRASSOPRODUCERSLI NTERNATI ONALLCK TPI)
1855- AlHi cks[Road
Rol | i ngOveadows, O L60008
PH: 1800- 405- 8873
FAX: (1847- 705- 8347
Internet: OChttp://ww. turfgrasssod. org
O

UNDERWRI TERSLABORATORI ESTJ( UL)
3330Pf i ngst enRd.
Nor t hbr ook, Ol LOJ60062- 2096
Ph: (01847- 272- 8800
Fax: 0847-272-8129
I nternet: OChttp://ww. ul. conl
e-mai | : O0nort hbr ook@s. ul . com
0

UNI - BELLOPVCOPI PECASSOCI ATI ONCY( UBPPA)
2655Vi | | allCr eekDr ., OSui t e[1155
Dal | as, OTXO075234
Ph: 00214- 243- 3902
Fax: [0214- 243- 3907
Internet: OChttp://ww. uni-bell.org
e-mai |l : 00 nfo@ni-bell.org
O

UNI VERSI TYOOFOCALI FORNI ACDI VI S| ONDOFCAGRI CUL TURECANDINATURAL [
RESOURCESLY UCDANR)
FRANKLI NCBUI LDI NG
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11110Fr ankl i nOSt ., 06t hf | oor

CGakl and, OCA94607- 5200

Internet: OChttp://http://ww. ucanr.org
O

U. S. DAl ROFORCELY USAF)
Ai r OFor cedPubl i shi ngDi stri buti onOCent er
Ph: 0410- 687- 3330
E- mai | : OOaf pdc- servi ce@ent agon. af . mi |
Internet: Chttp://ww. e-publishing.af.ml/
0

U. S. DARMYY( DA)
U. S. CAr nyOPubl i cat i onsOAgency
Internet: OChttp://ww. usapa. army. ml/
ACK: 4/ 02
LOK: 7/ 02

U. S. DARMYOCENT ERCFOROHEAL THOPROMOT T ONCANDOPREVENTI VEOVEDI Cl NEOI
( USACHPPM

515808l ackhawk Road

Aber deenPr ovi ng0Gr ound

MD[21010- 5403

PH: (800- 222- 9698; (website

Internet: Chttp://chppm www. apgea. armny. mi |

O

U. S. CARMYOCORPSUOFCENG NEERSLY USACE)
O der [OCRD- CLIDOCUMENT S r om
U. S. Ar ny[Engi neer [Mat er waysOExper i ment OSt at i on
ATTN: OOTechni cal OReport ODi stri buti onOSecti on, OSer vi ces
Branch, OT1 C
3909Hal | sOFer r y[ORd.
Vi cksbur g, OVS139180- 6199
Ph: (00601- 634- 2664
Fax: [00601- 634- 2388
Internet: Chttp://ww. wes. arny. m |/ SL/ MIC/ handbook/ handbook. ht m

O der OO her ODocument sCf r om

USACEOPubl i cat i onsDepot

At t n: (OCEI M SP-D

2803[b2ndAvenue

Hyattsvill e, OMDO120781- 1102

Ph: (0301- 394- 0081

Fax: (301- 394- 0084

Internet: Chttp://ww. usace. arny.nil/publications

OO0O00Cor OOCht t p: / / www. hnd. usace. arny. mil /techi nfo/index. ht m
O

U. S. DARMYUEDGEWOODORESEARCH, ODEVELOPMENT, CANDOENG NEERI NGCICENTERO
(EA)

Aber deenPr ovi ngG ound, 0OVD

| nt er net : OOUnknown

O

U. S. CARMYTENVI RONVENTAL COCENTERC( AEC)
51790Hoadl eyRoad
Aber deenPr ovi ng0Gr ound, OMD21010- 5401
Internet: OChttp://aec.arny.nil
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O der Of rom

Nat i onal OTechni cal O nf or mat i onOSer vi cesO( NTI S)
52850Por t MRoyal ORd.

Springfiel d, OVAIR2161

Ph: 000703- 605- 6000

Fax: [0703- 605- 6900

Internet: Chttp://ww. ntis.gov

O

U. S. IBUREAULIOFCRECLANMATI ONC( BOR)
Denver [OFeder al (Cent er
P. O Box[25007
Denver, OCO180225
Ph: [1303- 445- 2080
Internet: OChttp://ww. usbr. gov
Order Of rom
Nat i onal OTechni cal O nf or mati on
Servi ces NTI S)
528500Por t CRoyal ORd.
Springfiel d, OVAIR2161
Ph: 000703- 605- 6000
Fax: OO703- 605- 6900
Internet: Chttp://ww. ntis.gov
U

U. S. DDEFENSE NTELLI GENCECAGENCY( DI A)
Def ensell nt el | i gencelAnal ysi sOCent er O DI AC)
MacDi | | (Boul evar dlandOLukeCAvenue
Bol | i ngOAFB, VD
Internet: OChttp://ww. dia.ml
O

U. S. DEFENSELOJ STI CSOAGENCYY( DLA)
Andr ewT. OVeNamar alBui | di ng
87250JohnJ. OKi ngmanORoad
Fort Bel voi r, OVA122060
Internet: OChttp://ww. dla. ml
O

U. S. (IDEPARTMENTOOFOAGRI CULTUREL( USDA)
O der DAMS[Publ i cati onsf r om
AGRI CULTURAL OMARKET! NGISERVI CELJ AMVS)
SeedRegul at or y[Jand[Test i ngBr anch
USDA, CAMS, OLSODi v.
Rooni209, (Bl dg. (306, (IBARC- East
Bel tsvil | e, OMDO™20705- 2325
Ph: 001301- 504- 9430
Fax: O1301- 504- 8098
Internet: OChttp://ww. ans. usda. gov/ | sg/ seed. ht m
e-mail:Oferi.irw n@sda. gov

Or der OO her OPubl i cat i onsf rom

U. S. ODepar t ment Cof OAgri cul ture

14t hOandO ndependencelAve. , OSW [Roonmi4028- S
Washi ngt on, (ODCO120250

Ph: 00202- 720- 27910

Fax: 0202- 720- 2166

I nternet: OChtt p: // ww. usda. gov

O
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U. S. ODEPARTMENT OOFOCOMVERCELY DOC)
14010Consti t uti onCAvenue, ONW
Washi ngt on, (DC[120230
I nternet: OChtt p://ww. commer ce. gov/

Or der OPubl i cati onsOFrom

Nat i onal OTechni cal O nf or mat i on0Ser vi ce
52850Por t ORoyal [Road

Springfiel d, OVAIR2161

Ph: 00O0703- 605- 6000

Fax: O0J703- 605- 6900

Internet: OChttp://ww. ntis. gov

O

U. S. (IDEPARTMENT COFCODEFENSELY DOD)
Or der ODODODocunent sCf r om
Nat i onal O0Techni cal O nf ormat i onOSer vi ce
52850Por t ORoyal [Road
Springfiel d, OVAIR2161
Ph: 0O0703- 605- 6000
FAX: 0/703- 605- 6900
Internet: OChttp://ww. ntis. gov

OrderM litaryOSpecifications, OSt andar dsCandORel at edOPubl i cat i onsf rom
Depar t ment Oof ODef ensedSi ngl edSt ock OPoi nt Of or O DODSSP)

Def enseAut ormat i onCandOPr oduct i onCSer vi ce( DAPS)

Bl dg4D

7000Robbi nsOAV

Phi | adel phi a, OPA19111- 5094

Ph: O01215- 697- 2179

Fax: 1215- 697- 1462

Internet: OChttp://ww. dodssp. daps. m |

O

U. S. IDEPARTMENT COFCHOUSI NGOANDOURBANCIDEVEL OPVENT C( HUD)
O der [f rom
HUDOUs er
P. O OBox[16091
Rockvi | | e, OMD120849
Ph: 0800- 245- 2691
Fax: 000301- 519- 5767
Internet: OChttp://ww. huduser. org
e- mai | : OOHuduser @spensys. com
O

U. S. IDEPARTMENTOOFOSTATEL( SD)
22010COst r eet , CNW
Washi ngt on, ODC[120520
Ph: (01202- 647- 4000
Internet: OChttp://ww. st ate. gov
0

U. S. IDEPARTMENTCOFCTRANSPORTATI ONCY( DOT)
40007t h{OSt r eet , OOSW
Washi ngt on, (DC[120590
PH: [202- 366- 4000
Internet: Chttp://ww.dot. gov
O
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U. S. ENVI RONVENTAL OPROTECTI ONCAGENCY( EPA)
Ari el OR os[Bui | di ng
12000Pennsyl vani alCAvenue, [N. W
Washi ngt on, (ODCI20460
Ph: (0202- 260- 2090
FAX: [I202- 260- 6257
I nternet: OChttp://ww. epa. gov

NOTE[F - - OSonelddocunent sCar e(avai | abl eConl y(f rom O
Nat i onal OTechni cal O nf or mat i onOSer vi ces( NTI S)
528500Por t [Royal ORd.

Springfiel d, OVAO22161

Ph: O0J703- 605- 6000

Fax: (703- 605- 6900

Internet: Chttp://ww.ntis.gov

0

U. S. OFEDERALJAVI ATI ONCJADM NI STRATI ONCI( FAA)
O der [f or Osal edocunent sf r om
Super i nt endant Oof ODocunent s
P. O Box[1371954
Pi t t sbur gh, OPA115250- 7954
PH: (I202- 512- 18000 or der [desk)
Internet: Chttp://ww. gpo. gov

O der Of r eedocunent sOf r om
Feder al DAvi ati onOAdm ni strati on
Dept . Uof O0Transportation

Ar dnor e(JEast (Busi ness0Cent er
33410075t hJAvenue

Landover, OIWD20785

Ph: OO

FAX: 1301- 386- 5394

Internet: OChttp://ww. faa. gov
O

U. S. OFEDERAL CICOMMUNI CATI ONSCOCOVM  SSI ONCI( FCC)
445012t h(OSt r eet OSW
Washi ngt on, (0DC[20554
Phone: O888- CALL- FCCO
Fax: O0O00001202- 418- 0232
Internet: OChttp://ww. fcc. gov
E-mai | : OO cci nfo@ cc. gov
0

U. S. OFEDERAL CEMERGENCY LIVANAGEMENT CAGENCY( FEMA)
5000CSt r eet , ISW
Washi ngt on, [ID. C. (20472
Phone: [202- 566- 1600
I nternet: OChtt p: // ww. f ena. gov
O

U. S. OFEDERALOH GHWAYCADM NI STRATI ONCK( FHWA)
O fi celof OH ghwayOSaf et y[( HHS- 31)
4000Sevent h{Ost . , OSW
Washi ngt on, ODCLI20590- 0001
Ph: O0202- 366- 0411
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Fax: O1202- 366- 2249
Internet: Chttp://ww. f hwa. dot. gov
O der [f rom

Super i nt endant Cof ODocunent s
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SECTI ONO01451

CONTRACTORIOQUALI TYICONTROL
04/ 97

PART 1 OOOGENERAL
1. 100REFERENCES

TheOpubl i cati onsO i st edCbel ow or mJaCpar t Cof [t hi sOspeci fi cati onlt ot hed
ext ent [r ef er enced. O0TheOpubl i cat i onsOar e[r ef erredt ol n(kt he ext (by[basi cO
desi gnati onlonl y.

AVERI CANCOSOCI ETYOFOROTESTI NGOANDOVATERI ALS ASTM

ASTMID13740 (1999b) OM ni nunidRequi r enent sf or JAgenci es
Engagedl nt he(Test i ngQand/ or Ol nspect i onCof O
Soi | CandORockOasOUsed nCEngi neeri ngfDesi gnO
andConstructi on

ASTMIE[1329 (1998a) UAgenci eslIEngaged nlt heTest i ngO
and/ or 0 nspecti on0of OMat eri al sOUsed0 nd
Constructionld
O
1. 2000PAYMENT

Separ at e(payment Owi | | Onot CbeOmadef or Opr ovi di ngCandOmai nt ai ni ngCanO

ef fecti veOQual i t ydOCont r ol Opr ogr am Oandal | Ccost sCassoci at edt herewi t h(Oshal | O
bel ncl udedld nkt heOappl i cabl eluni t Opri cesOor O unp- sunijpri cesCcont ai nedd nO

t heBi ddi ngSchedul e.

PART 2 COCOPRODUCTSTY Not CAppl i cabl e)
PARTBCEXECUTI ON
3. 10000GENERAL CREQUI REVENTS

TheOCont ract or 0 sr esponsi bl e(f or Ogual i t yOcont r ol CandOshal | Oest abl i shCandO
mai nt ai nanCef f ectivelgual i t yOcont r ol Osyst enid nCconpl i ancelwi t h(t heO
Contract OC auselltitl ed | nspecti onlof OConst ructi on. " OdTheOqual i t yOcont r ol O
syst emilshal | Oconsi st Uof Opl ans, Opr ocedur es, CandOor gani zat i onOnecessar y[t od
pr oducelanCendOpr oduct Cwhi chOconpl i esCwi t h(t heCcont ract Or equi renment s. O0TheO
systemilshal | Ocover Oal | Oconstructi onCoper ati ons, [bot hConsi t edandof fsite, O
andshal | bekeyed[t ot heOpr oposedlconst ructi onsequence. O0Thesi t e[pr oj ect O
superi nt endent Owi | | Obelhel dOr esponsi bl e[ or Ot heOgual i t yOof Dwor kOont he[ obO
andl sOsubj ect @ o0 enpval oyt heOCont ract i ngXf fi cer [f or Onon- conpl i ancel

wi t h(t heOqual i t yOr equi r enent sOspeci fi edd n(t heldcont ract . O0Thesi t e(pr oj ect O
superi nt endent 0 nllk hi sCOcont ext Oshal | Cbelt hethi ghest O evel Ohanager O

responsi bl el or [t he(overal | Oconstructi onCacti vitiesOat [t he(lsite, 0 ncl udi ngO
qual i tydandOpr oducti on. O0The[Ssi t e(pr oj ect Osuper i nt endent Oshal | Omai nt ai nCall
physi cal Opresencelat [t hellsi t e(Jat Oal | (0t i mes, Cexcept Oaslot her wi sellaccept abl e[
tolt heOContracti ngOf fi cer, Oandshal | Chelr esponsi bl e(df or Oal | Oconstructi ond
andconstructionlrel atedlactivitiesOat [t helsite.

3. 2000QUALIT TYLCONTROLOPLAN
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TheOCont r act or Oshal | [f ur ni shf or Or evi ew by [ heOGover nnent , Onhot [ at er [t han130
Odays[Caf t er Or ecei pt Oof Onot i ce oOpr oceed, [t heOCont ract or OQual i t y(OCont rol O
(CQC) OPI anpr oposed[t ol npl enent [t helr equi r enent sOof [t he[OCont r act 00Cl ausel
titledIInspectionlof OConstruction. " OdTheCpl anCshal | G denti f yOper sonnel , O
procedures, [Ocontrol, 0 nstructions, [t ests, Orecords, Oandf or ns [t olbelused. (11
TheOGover nment Owi | | Oconsi der Oanl nt er i nidpl anf or Ot helf i r st (I600days Cof O
operation. Constructi onwi | | Cbelperni tt edt olbegi nConl yCaft er Caccept ancel
of [t heOCQCOPI anUor Caccept ancelof Can0 nt eri nipl anCappl i cabl et o0t heO

parti cul ar Of eat ur eJof Cwor k[t oCbelIst art ed. OCWor kout si delof [t hef eat ur esCof O
wor k[ ncl udedd nOanOaccept edl nt eri nipl anOwi | | Chot CbheOper mi tt edt oCbegi nO
unti | Oaccept ancelof Cal0CQCOPI anlor Canot her [ nt er i niJpl anCcont ai ni ngt he

addi ti onal [f eat ur esUof Owor k[t o(be[Ist ar t ed.

3. 2. 1000Cont ent Dof Ot hedCQCOPI an

TheOCQCOPI anshal | [ ncl ude, OasOalm ni mum Ct hef ol | owi ngt olcover Cal | O
constructi onloperati ons, [bot hConsi t edandUof f si t e, 0 ncl udi ngDOwor kOby O
subcontractors, [(f abri cat ors, Osuppl i ers, CandOpur chasi nglagent s:

a. 0OAOdescri pti onOof Ot helOqual i t yCcont r ol Cor gani zat i on, 0 ncl udi ngfal
chart Oshowi ng i nesCof daut hori t yOandOacknow edgnent [t hat [t he JCQCO
st af f Oshal | O nmpl enent [t helk hr ee(phaselkcont r ol Osyst eniff or Cal | O
aspect sUof [t heOwor kOspeci fi ed. O0Thest af f Oshal | O ncl udeDadCQCOH
Syst eniManager OwholIshal | Or epor t [t o[t heOpr oj ect Osuper i nt endent .

b. OOTheOnare, Oqual i ficati onsO(i nOr esurref or mat ), Oduti es, O
responsi bilities, CandOaut horiti eslof OeachOper sonCassi gnedda0CQCO
functi on.

c. OOADcopyDof [t hed et t er [t o heOCQCOSy st eniManager Osi gnedby DanO
aut hori zedOof fi ci al Cof [t helff i r niwhi chOdescri best hed
responsi bi |l iti esOanddel egat esOsuf fi ci ent Caut hori ti eslt oladequat el yO
per f or nit helf unct i onsUof [t heOCQCSyst emiManager , [ ncl udi ngd
aut horityt ost opOwor kOwhi ch sOnot O nCOconpl i ancewi t h(t he
contract . OOTheOCQCOSyst emiManager Oshal | [ ssuel et t er sCof Odi rect i onO
toal | Oot her Ovari ousOqual i t yOcont r ol Or epr esent ati vesCout | i ni ngd
duties, Oaut horities, Jandlr esponsi bilities. O0Copi esCof [t hesed ettersd
shal | Cal solbelf ur ni shed™t ot heOGover nment .

d. O0Pr ocedur esf or Oschedul i ng, Or evi ewi ng, [certi fyi ng, DandOranagi ngd
subm ttal s, 0 ncl udi nglt hoseOof Osubcontract ors, Oof fsitelfabricators, O
suppl i ers, CandOpur chasi nglagent s. (0Thesepr ocedur esshal | [bell nO
accordancewi t hOSect i on[J013300SUBM TTAL[IPROCEDURES.

e. OControl , Overifi cati on, Danddaccept ancell est i nglpr ocedur esf or eachd
speci fi clt est O old ncl udelt helt est Ohane, Ospeci fi cati onOpar agr aphO
requi ri nglt est, O0f eat ur eCof Cwor k[t oCbelt est ed, [t est [f r equency, CandO
per sonlr esponsi bl e[ or Deachk est . O Laboratoryfaciliti esCw | | CheO
appr ovedlby[t heOContracti nglCOf fi cer.)

f . OOPr ocedur esff or [t r acki nglpreparatory, 0 nitial, Oandf ol | ow upCcontrol O
phasesCandOcontrol , Civeri fi cati on, CandOaccept ancelt est sO ncl udi ngO
docunent ati on.

g. OOPr ocedur esf or Ot r acki nglconst ruct i onCdef i ci enci esf r on]
i dentificationlthroughCacceptabl eCcorrectivelacti on. OThesel
procedur eslshal | Oestabl i shClverificationlt hat [ dentifiedd
defi ci enci eslhavelbeenlkcorr ect ed.
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h. OORepor ti ngOpr ocedur es, [ ncl udi ngOpr oposedr eporti ngCf or mat s.

i . O0AO i st Oof Ot heOdef i nabl e[ eat ur esOof Dwor k. OOACdef i nabl e(f eat ur eCof O
wor k(0 sCalt askwhi ch sOsepar at eJanddi st i nct Cf r onidot her [t asks, ThasO
separ at e(lcont rol [r equi renent s, OandOnhayCbeld denti fi edCbydi fferent O
t radesOor (di sci pl i nes, Dor [ t Omay CheOwor kby (Ot heOsane(t r adel nCald
di f f erent Cenvi ronment . OJAl t houghCeachsect i onCof [t helOspeci fi cati onsd
may[gener al | y[belconsi der edCasCalldef i nabl e eat ur elof Dwor k, [t her ed
ar e requent | yOnor et hanConeOdef i nabl eldf eat ur esCunder Caljparti cul ar O
section. OOThi s i st Owi | | CbeCagr eedCuponCdur i ngCt helCcoor di nat i onO
neeting.

3. 2. 2000Accept ancelof [Pl an

Accept ance[lof [0t helCont ract or' sCpl anld sCr equi red0pri or Ot ot heOst art Tof O
construction. O0Accept ancel sCcondi ti onal CandOwi | | ObelOpr edi cat edCon

sati sfactoryOperfornmancelduri nglt heCconstructi on. OOTheOGover nnent [0r eser ves
thelri ght [t ol0r equi r e heOCont r act or [t omakelOchanges [ nChi s OCQCOPI anCandO
oper ati ons ncl udi nglr enoval Oof Oper sonnel , CasCnhecessary, Ot odobt ai nCt heO
qgual i tyOspeci fi ed.

3. 2. 3000Not i fi cati onlof OOChanges

Af t er Caccept anceof [t he[OCQCOPI an, [t hedCont ract or shal | Onhoti fyt he
Contracti nglOf ficer 0 nDwriti ngOof OanyCpr oposedchange. O00Pr oposedchangesd
areldsubj ect [t oOaccept ancelbyt heOContracti ngldO fi cer.

3. 30OOCOORDI NATI ONCIVEETI NG

Af t er Ot hePr econst r uct i onOConf er ence, tbef or e[st art Uof Oconst ructi on, CandO
prior [0t olaccept ancelby[t heOGover nment Cof [t heOCQCOPI an, [t heOCont r act or Oshal | O
neet Owi t h(t heOCont ract i ngOOk f i cer Oor CAut hor i zedORepr esent at i veanddi scuss[]
thedContractor' sOqual i tyOcontrol Osyst em O0TheCQCPI anshal | CbeOsubmi tt edd

f or Or evi ewCalm ni munidof (0300cal endar OdaysOpr i or [t ot heOCoor di nati onOMeet i ng. O
Dur i nglt helneet i ng, Calut ual Ounder st andi ngCof [t heOsyst eniddet ai | sOshal | CheO
devel oped, [ ncl udi ngt hef or ns [f or Or ecor di ngt he(0CQCoper at i ons, [cont rol O
activities, [testing, Jadm ni strationOof Ot hellsyst enif or [bot h[Jonsi t eCandO

of f si t elwor k, Dandt held nterrel ati onshi plof OCont r act or ' sCVanagenent Candd
control Ow t h(lt heOGover nnent ' sCQual i t yOAssur ance. M nut esUof [t heOneet i ngd
shal | belpr epar edby [t he[0Gover nment Oandsi gnedby[bot h(t heCont r act or Cand[

t heOContracti nglOf fi cer. OdTheOni nut esOshal | Cbeconmealpar t Oof [t heCcont ract O
file. OOrher efmaybelloccasi onsOwhenOsubsequent Oconf erencesOwi | | Chelcal | edbyO
ei t her Opart yt ol econfi r midrut ual Cunder st andi ngsCand/ or Jaddr essOdef i ci enci esO
i n(0t heOCQCOsyst enior Opr ocedur esOwhi chlmay Cr equi relcorrecti velact i onCbyt hel
Contractor.

3. 4000QUALI TYCCONTROLOORGANI ZATI ON
3. 4. 10000Per sonnel ORequi renent s

Thelr equi r enent sf or [t heOCQClor gani zat i onlar e Cal0CQCOSy st eniVanager Cand(
suf fi ci ent Ohunber Oof Taddi ti onal Oqual i fi edOper sonnel [0t oCensur e(saf et yCandO
contract Oconpl i ance. O0TheOSaf et yOandOHeal t hOOVanager Oshal | Or ecei velOdi recti onO
andCaut hori t y[f r onTt heOCQCISyst emiManager OandOshal | Oser veOasDalmrenber Cof O

t heOCQCst af f. OPer sonnel O denti fi edd n(t hel echni cal Opr ovi si onsCOas

requiri nglspeci al i zedski | | sCt oCassur el helr equi r edCwor k(0 sCbei ngCper f or med
properlyOw | | Oal solbell ncl udedOasCpar t Cof [t heOCQCOor gani zat i on. Thel

Contract or' sOCQCIst af f Oshal | Orai nt ai nCalpr esencelat [t hel(sitelat Oal | Ot i nesd
dur i ngOpr ogr essUof [t heOwor kCandChavelconpl et eCaut hori t yOandOr esponsi bi ity
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t ot akeCanyOact i onCnecessar y[t oCensur ellcont r act Cconpl i ance. OOTheOCQCTst af f (0
shal | Cbesubj ect [ oCaccept ancelby [t he[dCont ract i ngrOf fi cer. OdTheCont r act or O
shal | Opr ovi deCadequat e0of fi ce[Ospace, [fi | i ngdsyst ensJand[ot her O0r esour cesCasO
necessar y[t onai nt ai nOanCef f ecti velandf ul | y(Of unct i onal OCQCOor gani zat i on. (0
Conpl et elr ecordslof Cal | O etters, Omateri al Osubmi ttal s, Oshowdr awi ngQ
submittal s, Oschedul esCandal | Dot her Opr oj ect Odocunent ati onshal | ObeOpr onpt | yO
f ur ni shedt o heOCQCor gani zat i on[by[t he(OCont r act or . 0TheOCQCor gani zat i on{]
shal | [bel¥ esponsi bl el olmai nt ai n[t heseOdocunent sCandr ecor dsCat [t helsi t e(at O
al I Tti mes, Oexcept OasOot her wi se(Jaccept abl e[t ot he[dCont racti nglCf fi cer.

3. 4. 200CQCHSy st eniManager

TheOCont ract or Oshal | 0 dent i f y£asOCQCOSyst eniManager Canli ndi vi dual Owi t hi nO

t heOonsi t eDwor k[or gani zat i onCwhoOshal | Chelr esponsi bl ef or Coveral | O
management Oof OCQCCandChavelt heCaut hori t y[t oCact O nCal | OCQCOmat t er sCf or Ot he
Contract or . OOTheOCQCOSy st eniManager Oshal | belalgr aduat eClengi neer, (Ogr aduat e
archi t ect, Oor Oaldgr aduat eof Cconst ruct i onChanagenent , Cwi t hOaOnri ni nunidof (050
year sCconstructi onCexperi encelonlconst ructi onlsim | ar [t ol hi sCcontract. O

Thi sOCQCOSyst enivanager Oshal | Dbelont helsi t eCat Cal | Tt i mesOdur i ngO

constructi onfandshal | Cbelenpl oyedby [t heOpri meldCont r act or . The OCQCSy st ent]
Manager Oshal | Obelassi gnedOnoOot her Odut i es. OJAnOal t er nat ef or [t heOCQCSy st ent]
Manager Oshal | Cbell denti fi ed[ nt heOpl anCt oser veld n(t heCevent Cof [t heOSyst ent]
Manager ' sCabsence. O0Ther equi r enent sf or [t he[al t er nat e(0shal | (bet heOsanelasO
f or (0t helOdesi ghat ed0CQCISyst enmiManager .

3. 4. 3000CQCPer sonnel

I nCaddi ti ont o0CQCCper sonnel Ospeci fi edCel sewher el n(t heCcontract, [t held

Cont ract or Oshal | Opr ovi delJasOpar t Cof Ot heJCQCOor gani zat i onspeci al i zedO

per sonnel [t oCassi st [t hedCQCOSyst enmiManager [f or [ hef ol | owi ngareas: [(civil,. O
OThesell ndi vi dual sOshal | Tbeldi rect | yCenpl oyedby [t heOpr i melCont r act or CandO
may [not (belenpl oyedbyOalsuppl i er Oor Osub- cont r act or ConCk hi sCpr o ect ; Chel
responsi bl el o hedCQCOSyst enidvVanager ; Cbelphysi cal | yOpr esent Cat (0t he
constructionsiteOduri nglwor kOonCt hei r Car easUof Or esponsi bi lity; Chavelt hed
necessar yleducat i onlJand/ or Oexperi enceld nCaccor dancewi t h{t heOexperi encel

mat ri x[ i st edCher ei n. O0Thesel ndi vi dual sCshal | ChavelCho[ot her Odut i esCot her O
thanCqual i t yOcontrol .

Experi encelvat ri x

000Ar ea ID0DOO00OO00O000000000000000000000000000000000Qual i fi cat i ons
EEE NN NN NN NN NN NN EEEEEEEEEEENEEEEEEEEEEEEEEEEE

a. I00000c vi | DOODO000ODOO0O00O000000000000000000Gr aduat edC vi | CEngi neer Owi t h
IOOOOOOOOCOOOOOC OO OO0 00000 O0000000000R Oy ear sCexper i enceld nCt he
OOCOOOOOOOC OO0 OO OO OOOOO 00000 O00O0000000 y pe Oof DOwor kbei ngOper f or ned
OO0 OO0 OO OO OO OO0 O0O000000000000000on [ hi sOpr oj ect Oor [t echni ci an
IOOOOOOOOOCOOOOOOOOOOOOO OO O0000000000000000W t h50yr sOr el at edCexperi ence

b. DOO0OMechani cal DO0DO0DO0O000000000000000000Gr aduat eCMechani cal CEngi neer
NO0OC0CO00O0000C0OCO00O00000000000000000000000W t hC20yr sCexper i encelor
OOOOOOOOOOOOOOO0OOOCO0OCO0000000000000000000000 per sonDwi t h(BOyr sCr el at ed
OOOOOOCOO0CC00CO00OO00OO00O000000000000000000 e x per i ence

c. IOOOOCEl ect ri cal DDODDODDODOODOOOOODOODOO00O000G: aduat eEl ectri ca
OO OOC OO0 OO OO OO OO0 OO0 OO0OO0000000CENgi neer [wi t h[R2Oyr s
OOCOOOOOOCOOOOOC OO OO OO0 O0OO0O0000000000Cr el at edCexper i encellor
OO OO OO0 OO OO0 OO0 000000000000 per sonOwi t h[(B0Oyr s
OO OO OO OO0 OOO00OOO0000000000Cr el at edCexperi ence
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Experi enceOvat ri x

O00Ar ea IDDOO0DOOOO0OOOO0OO0OOOO0OO00O00O0000000000000000Qual i fi cat i ons
OO OO OO OO OO OO OO OO OO OO OO OO OO OO OO0 OO0 OO 0000000000000

d. 000000St ruct ur al OOO0DOO00O00O00O000000000000000Gr aduat edSt r uct ur al
OO OO OO OO OO OO0 OO OO0 OOO00000000CENngi neer [wi t h[ROyr s
OO OO OO OO OO OO OO0 OO0 O0000000000 e x per | encellor Cper sonOwi t h
OO OO OO OO OO OO OO OO OO0 O000000005 Oy r sCr el at edCexperi ence

e. 0OOO0Ar chi t ect ur al IDDDDOOO0OOOO0000O000000O00G aduat eCAr chi t ect Owi t h[2
|nuununuunuuuunuununuunuuuuuuuuuuuuuuuuuuuuuuuyrs[hxperience[br[berson
|uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuumﬁth[B[yrs[related[bxperience

f . OOOOOCEnvi ronrent al 0D0O00000O0000O00000000000Gr aduat eCEnvi ronment a
OoOooOooooooooooooooooooo0O00o000000000000000ENgi neer Owi t hO30yr sCexperi ence

g. 000000OSubmi t t al s IOOOOO0OO0OO00O000000000000000Subnd t t al OC er kOwi t h[O1
OO OO OO OO OO OO OO0 OOO00000000y r Cexper i ence

h. O00000Cccupi eddf ami | yChousi ng D0000000000000Per son, Ocust orrer Cr el ati ons
OOOOOOOOOOC OO0 OO0 OO0 OO0 O000000000000000 ype, Ocoor di nat or Oexperi ence

i . 0OO00O0Concr et e, OPavenent sCandOSoi | s OO0O0000000VAt eri al sOOTechni ci anfwi t h
|uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuQ[yrs[bxperienceDforDthe
HHHHHHHHHHHHHHHHHHHHHHHIHHHHHHHHHHHHHHHHHHHHHHBppropriate[hrea

3. 4. 4A000Addi ti onal ORequi r enent

| nCaddi ti on(t ot heCaboveOexperi encelland/ or Deducat i onr equi r enent st heOCQCO
Syst eniVanager shal | Ohavelconpl et edt heldcour sellent i t| ed Constructi ond
Qual i t yOManagenent OFor OCont r act or s™.

3. 4. 50000 gani zat i onal OChanges

TheOCont r act or Oshal | Orai nt ai n[t heOCQCOst af f at (f ul | Ostrengt hCat Cal | Tt i mes. O
When( t O sChecessar y[t oChakelchanges[t o[t he[OCQCst af f, [t hedContract or Oshal | O
revi selt hedCQCOPI anlt ol ef | ect [t heldchangesandOsubni t [t heCchanges [t ot he
Contracti ngdO fi cer Of or Caccept ance.

3. 5000SUBM TTALSOANDIDEL | VERABLES
Subm ttal s, 0 f Oheeded, Oshal | helmadelasOspeci fi edd nOSect i onJ013300
SUBM TTALOPROCEDURES. [0TheOCQCor gani zat i onOshal | Cbelr esponsi bl e(f or O

certifyinglkthat Oal | Osubni ttal sCandOdel i ver abl esUar el nCconpl i anceOwi t h(t heO
contract Orequi renent s.

3. 6 0000CONTROL
Contract or OQual i t yOOCont r ol 0 st hereansby[whi cht heOCont r act or Censur es(]
t hat O heCconst ructi on, [t o ncl udet hat Cof Osubcont ract or sCandOsuppl i ers, O
conpl i esCwi t h(t helr equi r ement sOof [t helcont ract . OUAt O east [t hr eeOphasesDof O
cont rol Oshal | [bellconduct edlby [t heOCQCSyst enfiManager [f or CeachOdef i nabl e[
f eat ur eCof Owor kCasCf ol | ows:

3. 6. 10000Pr epar at or y[Phase

Thi sOphaselshal | CbeOper f or medOpr i or Ot o[begi nni nghwor kOonOeachOdef i nabl ed
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f eat ur eCof Dwor k, Caf t er Oal | Or equi redOpl ans/ document s/ mat eri al sCar e
appr oved/ accept ed, OandCaf t er Ocopi esCar elJat [t heOwor kOsi t e. OOThi sCphaselshal | O
i ncl ude:

a. JAY evi ewllof OeachOpar agr aphUof Cappl i cabl e(Ospeci fi cati ons, [r ef erencel
codes, Candst andar ds. O0ACOcopy Cof [t hoseOsect i onsUof [ ef er encedcodes
and[Ist andar dsCappl i cabl e[t ot hat Oport i on[of (0t heCwor k[t o[bel
acconpl i shedd nlkt hel¥ i el dO0shal | Cbelmadelavai | abl elby [t he0Cont r act or O
at [t he(pr epar at or y[i nspect i on. dThesellcopi eslshal | Chelhai nt ai nedd nO
t helI i el ddandCavai | abl eldf or DuselbyOGover nent Cper sonnel Cunti | Of i nal O
accept ancellof [t heOwor k.

b. OOADr evi ew(of [0t heldlcont r act Odr awi ngs.

c. OOACOcheck® oCassur e[t hat Cal | Orat eri al sCand/ or Cequi prrent ThavelbeenOd
t est ed, Osubm tt ed, CandCappr oved.

d. OORevi ewlof Opr ovi si ons[t hat ChavelbeenOmadet oCpr ovi delr equi redd
control 0 nspecti onCandX esti ng.

e. Oexam nat i onCof Ot heOwor kCar ealt oOassur et hat Oal | Or equi r edd
prel i m narywor kChasbeenCconpl et edCand0i s nCconpl i ancelwi t h(t hed
contract.

f . OOACphysi cal Oexam nat i onCof [r equi redOmat eri al s, Cequi prent , CandOsanpl ed
wor k[t oCassur et hat Ot heyOar eConChand, Oconf or nit oOappr oveddshopO
dr awi ngslCor Osubni t t eddat a, CandOar eCpr oper | yst or ed.

g. OJACY evi ewllof Ot heOappropri at efacti vi t yChazar dOanal ysi st ofassur e
saf et y(r equi r enent sCar e[het .

h. OODi scussi onCof Cpr ocedur esf or Ocontrol |i ngOqual i t yOof Ot heOwor k(O
i ncl udi nglrepetitiveldeficiencies. ODocunent Oconstructi ond
t ol er ancesCandOwor kmanshi pOst andar dsCf or (0t hat OOf eat ur eCof Cwor k.

i . OOAOcheckt oCensur et hat Ot heOpor t i onCof Ot heOpl anf or Ot heCwor k[t o[bel
per f or mredChasbeenOaccept ed[by[t he(OCont ract i ngOOf fi cer.

j . OODi scussi onCof [t heli ni ti al Ocont rol Ophase.

k. OOTheOGover nent Oshal | Ooelnoti fi eddat O east 480hour sO nCadvancelof O
begi nni ngt heOpr epar at or y[cont r ol Ophase. OOThi sCOphaseOshal | 0 ncl uded
alneet i ngOconduct ed[by [t he[OCQCOSyst eniVanager Candat t endedCby [t hel
superi nt endent, Dot her OCQCOper sonnel O asUappl i cabl e), Oandt hel
f or emanlr esponsi bl e or [t heOdef i nabl e eat ur e. OOThelr esul t sCof [t hed
pr epar at or y(phasellact i onsOshal | (beldocunent edCbyOsepar at el nut esd
pr epar edby [t he[dCQCSyst emiManager OandCat t achedt o[t he[dai | yOCQCO
report. O0TheCont r act or Oshal | 0 nst ruct Cappl i cabl eDwor ker sCast ot he
accept abl el evel Cof Dwor kmmanshi pOr equi r edd nOor der [t olreet Ocont ract O
speci fications.

3.6. 20000 ni ti al OPhase

Thi sOphaselshal | CbeCacconpl i shedOat (0t helCbegi nni nglof Calldef i nabl e[f eat ur eof O
wor k. OOThef ol | owi nglshal | CbeOacconpl i shed:

a. OOAOcheck Cof Owor k(t oCensurelt hat G t G sO nf ul | Oconpl i anceOwi t hO
cont ract Or equi rement s. 0JRevi ewni nut esUof [t he[pr epar at or yCheet i ng.

SECTI OND01451000Page199



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

b. OVeri f yfdadequacyof Ccont r ol sCt oCensur edf ul | Ocont ract Oconpl i ance. O
Veri fyOrequi redOcontrol 0 nspect i onCandt est i ng.

c. OEst abl i sh{ evel Cof Owor kmanshi pOandOveri f yOt hat O t Oheet sOm ni munid
accept abl eOwor kmanshi pOst andar ds. O0Conpar e[wi t h(r equi redOsanpl el
panel sCasCappropri at e.

d. OOResol velal | Odi f f er ences.

e. OCheckOsaf et y[t ol ncl udelconpl i ancelw t hCandOupgr adi nglof [t heOsaf et yO
pl anCandOacti vi t yChazar dOanal ysi s. (00Revi ewt he[acti vi t yanal ysi sO
wi t hCeachOwor ker .

f. OOrheOGover nnent [shal | CbheOnot i fi edCat O east [(R40hour s nCadvancelof O
begi nni nglt hel ni ti al Ophase. O0Separ at em nut esof [t hi sCphaseOshal | O
belpr epar edlby [t hedCQCOSyst enfIvanager OandCat t ached [t ot heOdai | yOCQCO
report. 0JExact O ocat i on0of [ ni ti al OphaseOshal | (bell ndi cat edf or O
futurelreferenceCandlconpari sonwi t h(ff ol | ow upOphases.

g. OO0Thel ni ti al Ophaselshoul dbelr epeat edf or CeachUOnew(cr ewt oOwor k[
onsi te, Oor Canyt i melaccept abl elspeci fi edOqual i t y(Ist andar dsCar e(not O
bei nglnet .

3. 6. 30000Fol | ow upOPhase

Dai | yOchecks[Ishal | CbheOper f or medt odassur ellcontrol Cactivities, O ncl udi ngd
control [t esting, Oar e(provi di nglcont i nuedCconpl i anceOw t h(dcontract O

requi renents, funti | Oconpl eti onCof [t heOparti cul ar Of eat ur eCof Owor k. O0TheOd
checksshal | DbelradeOalat t er Cof Or ecor dO n(t hedCQCOdocunent at i on. O0Fi nal O
fol | ow upOchecksOshal | ObeOconduct edCandCal | Odef i ci enci esOcor rect edCpri or [t o
t heOst ar t Tof Caddi ti onal [f eat ur esOof Cwor kOwhi chOmay (beaf f ect edCby [t he

defi ci ent Owor k. OO0TheOCont r act or Oshal | Onot Cbui | dOuponCnor Cconceal O

non- conf or m ngCwor K.

3. 6. 400JAddi ti onal OPr epar at or yCandd ni ti al OPhases

Addi ti onal Opr epar at or yOand0 ni ti al Ophasesshal | beCOconduct ed0ont heOsanme
def i nabl e[ eat ur esUof Cwor k[ f : Ot heOqual i t yOof Oon- goi ngCwor k0 sO

unaccept abl e; 0 f [t her eCar eldchangesi n(t heCappl i cabl ed0CQCst af f, Tonsi t e
producti onOsuper vi si onCor Dwor kcr ew; O f Owor kOonOaOdef i nabl e(f eat ur e[l sO
resunedCaf t er CalOsubst anti al Operi odCof [ nacti vi ty; Cor O f Dot her Cpr obl ens
devel op.

3. 7TO0C00TESTS
3. 7. 10000est i ngPr ocedur e

TheCont r act or Oshal | Oper f or nilspeci fi edDor Or equi redt est st oOveri fyOt hat O
cont r ol Oreasur esCar efJadequat e[t oCpr ovi deCalpr oduct Cwhi chCOconf or ms [t o
contract [requi renent s. 0OUponCr equest, [t heCont r act or Oshal | [Of ur ni sh(t ot hed
Gover nrent Odupl i cat esanpl esUof [t est Ospeci nensf or Cpossi bl et esti nglby [t he
CGovernrent . O0Test i ngd ncl udesCoper at i onCJand/ or Caccept ancell est sCwhen

speci fi ed. OOTheOCont r act or Oshal | Opr ocur el he(ser vi cesOof CalCor psCof O

Engi neer sCappr ovedt est i ngd abor at or ylor Cest abl i shOanUappr oved[ est i ngO

| abor at or yOat [0t heOpr o] ect si t e. OOThedCont r act or Oshal | Oper f or nit hef ol | owi ngO
activitieslandr ecordOandCpr ovi dellt hel(f ol | owi nglidat a:

a. 0Veri fyk hat Ot est i ngOpr ocedur esCconpl y[wi t hCcont r act Or equi r enent s.
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b. ONVeri fyt hat Of aci | i ti esCdandt est i ngCequi pnent Oar e(avai | abl eCandO
conpl yOwi t h[t est i ngst andar ds.

c. OOCheckt est 0 nstrunent Ccal i br at i onOdat allagai nst [certi fi edst andar ds.

d. OVeri fyk hat Or ecor di nglf or msJandt est [0 denti fi cati onOcont r ol Onunber O
system [ ncl udi ngal | Cof Ot helt est Odocunent at i onCr equi rerment s, ThaveO
beenpr epar ed.

e. Resul t sCof Cal | [t est st aken, [bot h(passi nglandf ai | i ngt ests, Oshal | O
belr ecor dedon[t he[OCQCIY epor t [f or [t helldat e[t aken. (00Speci fi cati ond
par agr aphCr ef erence, 0 ocat i on[wher e[ est sCwer e[t aken, Oand(t hel
sequent i al Ocont r ol Onunber O dent i fyi nglt helt est Oshal | Cbelgi ven. OO f O
appr ovedlby[t heOCont ract i ngOOX fi cer, Oact ual [0t est [r epor t sOray[hel
subm ttedd at er Owi t hOalr ef er encelt o[t helt est Chunber CandCdat e[t aken.

f. O0AnO nf or mat i onOcopyUof Ot est sOper f or medJoy CanCof f si t eCor Oconmer ci al O
testOfacilityOshal | ObeOprovi dedOdi rect | yOt ot he(dCont ract i ngO
O ficer.O0Fail ure oOsubmittinmel y[t est Or eport sCasst at edOmay O
resul t 0 nChonpaynent OOf or [Or el at edCwor kOper f or nedOanddi sappr oval Oof O
thelt est Ofaci l i tyOfor Ot hi sCcontract.

3. 7.200dTest i nglLabor atori es
3.7.2. 1000Capabi | i t y[ICheck

TheOGover nent Or eser ves[t hellr i ght Tt olcheck abor at or yCequi pnent 0 nt held
pr oposedll abor at or y[f or Oconpl i ancelwi t h(t helOst andar dslOset (Of ort hi n(t he
contract Ospeci fi cati onsfandt olcheck(t he abor at oryt echni ci an' sCt est i ngd
pr ocedur esCandlt echni ques. O0Laboratori esCuti |l i zedf or [t esti nglisoi | s, O
concr et e, Casphal t, OandOst eel Oshal | Oreet Ceri t eri alldet ai | eddi nOASTMIDO37400
andJASTME[1329.

3. 7. 2. 2000Capabi | i t yORecheck

| f [t heldsel ect ed abor at ory[f ai | sCt heClcapabi | i t yCcheck, [t heOContract or Owi | | O
beOassessedallchar geCof 0$450. 00t o ei nmbur se(t heOCGover nnent Of or CeachO
succeedi nglr echecklof [t hel abor at or yUor [t heCOchecki nglof Callsubsequent | yO

sel ect ed abor at ory. O0Suchlcost sOwi | | CbheOdeduct edf r onikt heldcont r act Oanount O
due(dt hedCont r act or .

3. 7. 30000Onsi t e[Labor at ory

TheOGover nnent Or eser ves[t helri ght Tt oluti | i ze(k heOContractor' sCcontrol O
testi ng abor at or yCandUequi prent [t oOmakelassur ancell est s, CandCt olcheck [t hel
Contractor' st estinglprocedures, [t echni ques, Oand[t est [r esul t sCat ChoO

addi ti onal Ocost [t o[t heOGover nnent .

3. 8OOOCOMPLETI ONOIl NSPECTI ON
3. 8. 10000Punch- Qut Ol nspecti on

Near Ot heOendUOof [t heDwor k, Dor Oany 0 ncr enent Cof Ot heOwor kCest abl i shedCbyOall

ti melist at ed n(t heOSpeci al OC ause, (' Cormencenent , [Pr osecut i on, Candd

Compl et i onCof CWOr k", Dor [by [t heOspeci fi cati ons, [t heOCQCOManager Oshal | O
conduct Oanld nspect i onCof [t heOwor k. O0ACpunchd i st Oof 0 t ensCwhi chOdoOhot O

conf or it okt heCappr oveddr awi ngsCandOspeci fi cati onsshal | ObeOpr epar edCandd

i ncl udedl n(t heOCQCdocunent at i on, OasCr equi r edCbyOpar agr aphODOCUMENTATI ON. [0
Thel i st Cof Odef i ci enci esOshal | 0 ncl udet helCest i mat ed0dat eCby[whi cht hel
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defici enci esCw | | Cbelcorrect ed. OOTheJCQCOSy st emiIVanager Dor st af f Oshal | OnmakeO
al0secondl nspecti onlt oCascert ai n[t hat Cal | Odef i ci enci esChavelbeencorrected. O
OOncelX hi s sOacconpl i shed, [t he[OCont r act or Oshal | Onot i f y[t heCOGover nnent [t hat O
theOfacilityl sCreadydf or Ot heOGover nent OPr e- Fi nal O nspecti on.

3. 8. 2000Pr e- Fi nal O nspecti on

TheOGover nment Owi | | Oper f or midt helpr e-fi nal 0 nspecti onlt olveri f y[t hat [t hed
facilityd sOconpl et eCandOr eady [t o[beloccupi ed. O0OAOGover nment [Pr e- Fi nal O
PunchLi st Oray[beldevel opedOasCalr esul t Oof [t hi s nspecti on. OdTheO

Cont ract or' sOCQCOSyst enfivanager [(shal | Censur et hat Cal | O t ensOont hi s i st O
havelbeenlcorrect edlbef orelnoti f yi nglt heGover nnent , Osolt hat OadFi nal O

i nspectionwi t h(t heCcust omer OcantbeOschedul ed. OOAny D t ensChot edOonCt heO

Pre- Fi nal 0 nspecti onOshal | belcorrect edd nalt i nel yOhanner . OdThesel

i nspecti onsCandOanydefi ci encylcorrecti onslr equi redCby[t hi sCOpar agr aphOshal | O
beacconpl i shedOwi t hi n(t hellt i meOsl at edf or Oconpl et i onCof [t heCent i r eOwor kDor O
anyOparti cul ar 0 ncrement Uof Ot heOwor k(i f Ot heOpr of ect 0 sOdi vi dedd nt o0

i ncrenent s(bysepar at e(lconpl et i on[dat es.

3. 8. 3L0Fi nal OAccept ancell nspecti on

TheOCont ract or' sC0Qual i t y[(OCont r ol Ol nspecti onCper sonnel , Opl ust he

super i nt endent Dor Oot her Opr i mar yOhanagenent (per son, Candt heCont ract i ngd

O ficer's[ORepresentativelshal | Cbell n(att endancelat [t he[f i nal Jaccept ance

i nspecti on. O0Addi ti onal OGover nrent Oper sonnel 0 ncl udi ng, Obut Chot O i m t edt o, O
t hoself romBase/ Post OCi vi | OFaci | i t yOOEngi neer Duser Ogr oups, CandOaj or O
conmands Oy al solbel nCat t endance. OdThelf i nal Oaccept anceldi nspectionCwi || O
belf or mal | yschedul edlby [t heCont ract i ngOk f i cer CbasedCupon(Cr esul t sCof [t he
Pre-Fi nal 0 nspection. OONot i celOshal | Cbelgi ven[t ot he[OCont ract i nguCXf fi cer Oat O

| east O140daysOpri or [t ot hef i nal Oaccept ancell nspecti onCandOshal | 0 ncl uded
theOCont ract or' sfassurancelX hat [Cal | Ospeci fi c t ensOpr evi ousl yli denti fi edt o0
t heCont r act or Uas[bei nglunaccept abl e, Oal ongCwi t hal | Or emai ni ngOwor kO

per f or redCunder [t heldcontract, Owi | | Obelconpl et eCandOaccept abl elby [t he(dat e
schedul edf or [t helX i nal Oaccept ancell nspecti on. O0Fai | ur eCof [t heOCont ract or O
toChavelal | Ocont ract Cwor kCaccept abl yCconpl et e(f or [t hi s nspectionDwi | | CheO
cauself or [t heOContracti ngdX fi cer [0t olbi | | 0t he[OCont r act or [f or [t hed

CGover nrent ' sfaddi ti onal 0 nspecti onlicost [0 nCaccor dancewi t h{it heOcontract O
clauseltitl edI nspectionlof OConstruction”.

3. 9CDOCUMENTATI ON

TheOCont r act or Oshal | Oai nt ai nCcur rent Or ecor dsOpr ovi di ngf act ual Cevi dencel

t hat Or equi redOqual i t yOcont rol Cact i vi ti esfand/ or [t est sChavelbeenper f or med. 000
Theselr ecordslshal | O ncl udet heCwor kof Osubcont ract or sOandOsuppl i er sCandd
shal | DbeConCanOaccept abl el or it hat 0 ncl udes, CasOalni ni mum Ot hef ol | owi ngO

i nfornation:

a. 0dCont r act or / subcont r act or Candt hei r Car ealof Or esponsi bility.

b. O0Oper at i ngOpl ant / equi prrent Owi t hThour sCwor ked, 0 dl e, COor Odownf or O
repair.

c. OWor kOper f or nedCeachOday, Ogi vi ngd ocati on, Odescri pti on, CandObywhom O
Mhen[Net wor k[Anal ysi sC( NAS) [0 sCused, 0 denti f yCOeachOphaseCof Dwor k(O
per f or mreddeachlday by ONASOact i vi t yOnumnber .

d. OOTest Cand/ or Ocont rol Oacti vi ti esCOper fornmediw t h(r esul t sCdandO

ref erencest oldspeci fi cati ons/ draw ngsCrequi rements. O0Thelcont rol O
phaselshal | [bell denti fi ed(Preparatory, O nitial, OFol | ow up). OLi st O
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of Odefi ci enci esnot ed, Cal ongOwi t h(correcti velacti on.

e. 0DQuant i t yOof Omat eri al sOr ecei vedOat [t heOsi t e0w t h(Ost at enent Cast o
acceptability, Ostorage, Oandlr ef erencelt olspeci fi cati ons/ draw ngsO
requirenents.

f. OOSubmi ttal sOanddel i ver abl esCr evi ewed, Owi t h(Ocont r act [r ef er ence, ChyO
whom CandCact i onlk aken.

g. OO fsitelsurveil l ancelactivities, O ncl udi nglact i onsCk aken.

h. O3JobOsaf et y[eval uat i onsist at i nglwhat Owaschecked, Or esul t s, OandO
i nstructionsUor Ccorrecti velacti ons.

i .00 nstructionsOgi ven/recei vedOdandCconf | i ct s nCpl ansOand/ or O
speci fications.

j . O00Contractor' sCverificationlstatenment.

Thesellr ecordsshal | O ndi cat eCaldescri pti onlof [t r adesCwor ki ngCon[t hel

proj ect; [t heChunber Oof Oper sonnel Owor ki ng; Dweat her Ocondi ti onsCencount er ed; O
andOanydel aysCencount er ed. OThesellr ecor dslshal | Ccover Chot h(dconf or ni ngfandO
defi ci ent [f eat ur esCandOshal | 0 ncl udealst at enent [t hat Cequi pnent CandO

mat eri al s ncor por at ed[ nt heOwor kCandOwor knmanshi pCconpl yOwi t ht heO
contract. OOThelori gi nal OandConelcopy Uof [t heselr ecor dsCi nlr eport [f or nilshal | O
belf ur ni shed ot heOGover nrent Odai | yOwi t hi n[(R240hour sOaf t er [t helOdat edcover edd
byt helrr eport, Oexcept [k hat [r epor t sCneedOnot CbeOsubm t t edf or OdaysOonCwhi chO
noOwor kO sOper f or med. O0As Calim ni mum Oonellr eport Oshal | Cbhelpr epar eddandO
submi tt edf or Cever yrOdaysCof ChoOwor kCandOont hed ast Oday Uof CalnoCwor kO

peri od. O0Al | Ccal endar Odaysshal | CbeOaccount edf or [t hr oughout Ot he i f ellof O
theOcontract. OOThelf i rst Or eport [f ol | owi ngCalday Dof OhoOwor kOshal | Chelf or O

t hat OdayUonl y. OCRepor t sCshal | Obeldsi gnedCanddat edCby [t he OCQCOSy st ent]
Manager . O0Thelr epor t Of r onit heOCQCOSyst enilvanager Oshal | G ncl udeCcopi eslof O

t est [r epor t sOandOcopi esCof Or epor t sCpr epar edCbyal | Osubor di nat eCqual i tyO
cont r ol Oper sonnel .

3. 10000SAMPLECFORMS
Sanpl e or nsCencl osedOat [t heCOendCof [t hi sCsect i on.
3. 110O00NCTI FI CATI ONCOFCNONCOVPLI ANCE

TheOContracti nglOf fi cer Owi | | Onot i fyt hedCont r act or Oof Cany[det ect ed

nonconpl i ancew t h(lt hef or egoi nglr equi renent s. dTheCont r act or Oshal | [t aked

i medi at e(lcorrectivelacti onlafterrecei pt Oof OsuchOhot i ce. OOSuchOnoti ce, O
whendel i ver edt o0t heCont r act or Cat [t he[wor k(3si t e, Oshal | beldeenmedO

suf fici ent Of or Ot heCpur poselof Ohoti fication. OO f [t heCont ract or (f ai | sCor O
refusest oOconpl yOpronpt |y, [ heOCont ract i ngxOf fi cer Ohay i ssuelanCor der O

st oppi ngCal | Dor Opar t Tof [t heOwor kCunt i | Osati sfactorylcorrectivelacti onChasO
beenlt aken. O0NoOpar t Oof (0t helt i me ost Oduelt oOsuchOst opCor der sCshal | CheOradeOd
t heOsubj ect Oof Ccl ai niif or Oext ensi onOof [t i melor [f or Dexcesslicost sCor Odanagesd
byt he[OCont r act or.

0000000 - CEndUof OSect i on- -
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SECTI ONC01500

TEMPORARYUCONSTRUCTI ONCFACI LI TI ES
02/ 97

1. 1000GENERALOREQUI REVENTS
1.1.1000Si t ePl an

TheOCont r act or Oshal | Opr epar ellallki t epl an ndi cat i ngt hepr oposedd ocat i ond
anddi mensi onsDof CanyCar ealt o[belf encedlandusedby [t he[OCont r act or, [0t hel
nunber Cof [t rai | er sCt olbelused, Cavenues[of 0 ngr ess/ egr ess[t o[t helf encedCar eall
andldet ai | sCof [ helf encell nst al | ati on. O0AnyOar easOwhi chOmay Chavelt olbel
gravel ed oCpr event [t helk r acki nglof Onudshal | Cal soCbel denti fi ed. OOThed
Contract or shal | Oal sold ndi cat e[l f (0t heCuseOof Oalsuppl enent al Cor Oot her O

st agi nglar eall sCdesi r ed.

1. 1. 20001 denti fi cati onCof OEnpl oyees

The[OCont r act or Oshal | Cbelr esponsi bl e[ or [f ur ni shi ngt oCeachOenpl oyee, CandO
for Orequi ri ngfeachlenpl oyeellengagedCon(t heOwor k[t o0di spl ay, [ denti fi cati ond
aslappr ovedCanddi r ect ed[by [t he[OCont ract i ngOf fi cer. 0Prescri bedd

i dentificationshal | O mredi at el ybeldel i ver edt ot heOCont racti nglOf fi cer O
forOcancel | ati onCuponCr el easelof OanyCenpl oyee. OWhenCr equi r ed, [t held

Contract or shal | Oobt ai nCandOpr ovi delf i nger pri nt sCof Oper sonsCenpl oyedConCt hed
proj ect . (0Cont r act or Candsubcont r act or Oper sonnel Oshal | Dwear 0 dent i fyi ngd

mar ki ngsConChar dChat sCcl ear | yOi dent i f yi nglt helOconpany [(f or Dwhonit helCenpl oyeeO
wor ks.

1. 1. 3000Enpl oyeelPar ki ng

Cont r act or Cenpl oyeesshal | Opar kOpr i vat el yOownedvehi cl es nCanCar eald

desi gnat ed(by [t heOCont racti nglOf fi cer. OOThi sOar ealOwi | | Onot [hewi t hi nO

r easonabl eOwal ki ngldi st ancellof [t helconst ructi onsi t e. O0Cont r act or Denpl oyeel
par ki ngshal | Onot 0 nt er f ere[wi t h(Jexi sti ngCandCest abl i shedOpar ki ngQd

requi rementsCof Ot helm litaryld nstal |l ati on.

1. 2000AVAI LABI LI TYOANDOUSECOFOUTI LI TYOSERVI CES
1. 2. 1000Payment Of or OUt i | i t yOSer vi ces

TheOGover nnent Owi | | OmakeCal | Or easonabl yOrequi redCuti liti esCavai | abl el ot hed
Cont ract or [f r omidexi st i nglout | et sCandOsuppl i es, OasOspeci fi edd nt heO
contract. O00OUnl essCot herw selpr ovi ded n(t heOcont r act , [t heCanount Cof OeachO
utilityOservi cellconsunedshal | Chelchar ged™ oOor Opai dOf or Cby [t heOCont r act or O
at Oprevai | i nglr at esCchar ged o0t heCOGover nnent Cor, Owher et heCuti lityd sO

pr oducedlby[t heOGover nnent , Cat [r easonabl el at esCdet er m nedCby [t hed

Contracti ngdOr ficer. OOTheOContract or (shal | Ocaref ul | yloconserveCanyOutilitiesOd
f ur ni shedOwi t hout Cchar ge.

1. 2. 20000Met er sCandOTenpor ar yOConnect i ons
TheOCont ract or, [at [ t sCexpenselandl nCalanner Osat i sfact oryCt ot held
Contracti nglOffi cer, Oshal | Oprovi delandOnai nt ai nOnecessar y[t enpor ary[d

connections, Odi stri butiond i nes, OandOmret er Cbases Gover nment Owi | | Cpr ovi ded
nmet er s) [0r equi r edt olmeasur e[t heOanmount Cof CeachOuti | it yOusedf or [t heOpur posel
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of Odet er m ni ngOchar ges. O0TheOCont r act or Oshal | Onot i f y[(t heCOCont r act i ngOd
Oficer,Onlwiting, 50nmr ki ngldaysbef or el i nal Cel ectri cal Oconnecti onl sO
desiredOsolt hat OallutilitiesCcontract OcanCbelest abl i shed. OOTheOGover niment O

wi | | Oprovi deCalmet er CandOnmaket helf i nal Chot Oconnect i onCaf t er O nspecti ondandO
appr oval Oof [t heOContract or' st enporarywi ri ngl nstal | ati on. O0TheOCont r act or O
shal | Ohot Omeket hef i nal Cel ectri cal Oconnecti on.

1. 2. 3000AdvanceDeposi t

AnCadvanceldeposit Ofor Outi | i ti esCconsi sti nglof CanCest i mat edCnont h' sCusaged
or Da0m ni muniJof 0$50. 000wi | | [belr equi red. O0Thed ast Onont hl y[bi | | sCf or [t hed
fiscal Oyear Owi | | Onor el | y[belof f set byt he(Odeposi t JandCadj ust ment sCwi | | Obel
bi | | edCor [Or et ur nedOasOappr opri at e. O0Ser vi cest olbelr ender edf or [t he[hext O
fiscal Oyear, [begi nni ngl10Cct ober, Owi | | Or equi r eCaldnewdeposi t. ONot i fi cati ond
of [t hedueldat el or [t hi sCOdeposi t Cwi | | ChelOmai | edt ot hedCont r act or Opri or [t od
t heendCof [t helcurrent [f i scal Oyear.

1. 2. 4000Fi nal Ovet er OReadi ng

Bef or e[lconpl et i onCof [t heOwor kOandOf i nal Oaccept ancelof [t heOwor kby [t hed

Gover nrrent , [t heOCont ract or Oshal | Onot i f y(Ot heOCont ract i ngOf fi cer, O nO
writing, 050wor ki ngldaysbef orelt erm nati onl sfdesi red. O0TheOGover nnent Cwi | | O
t akeOalf i nal Onhet er Or eadi ng, Odi sconnect [ser vi ce, Candlr enovellt heChet er s. 0dTheO
Contract or Oshal | Ot henr enovelal | (Ot helkt enpor aryOdi stri buti ond i nes, OheterJ
bases, Oandassoci at edpar apher nal i a. 0The[dCont r act or Oshal | Opayal | O

out standi nglutilitylbill sCbeforelfinal Oaccept ancelof [t heOwor kCby [t hed

Gover nment .

1. 2. 5000Sani t ati on

TheOCont r act or Oshal | Opr ovi defandOmai nt ai nCwi t hi n(0t helOconst ruct i onCar eall

m ni muniffiel d-typelsanitaryfacilitiesCapprovedibylt heContracti nglOfficer. O
OGovernment [t oi | et (faci liti esOw | | Onot CbeOavai | abl et of0Contract or' s

per sonnel .

1. 2. 6000Tel ephone

TheOCont r act or Oshal | Omakelar r angenent sCandCpayCal | Ccost sf or [t el ephonel
facilitiesOdesired.

1. 3000BULLETI NOBOARD, OPRQJECTOSI GN, OANDOPRQOIECTOSAFETYOSI GN
1. 3. 1000Bul | eti nBoar d

| mredi at el y(uponbegi nni ngOof Owor k, [t heOCont ract or Oshal | Opr ovi deall

weat her pr oof (gl ass- cover edbul | eti nCboar dChot O esst han(0360by 480 nchesli n
si ze[f or Odi spl ayi nglt heOEqual CEnpl oynent OOppor t uni t yOpost er, CalOcopy Uof Ot hed
wageldeci si onOcont ai ned[ n(k helcont ract , DMAgeORat el nf or mat i onOpost er, OandO
ot her [ nf or mat i onCappr ovedlby[t heOCont ract i ngOCk fi cer. OThelbul | et i nCboar dO
shal | Cbel ocat edCat (0t helpr o] ect [Isi t e[ nCallconspi cuouspl acelleasi | yO

accessi bl et olal | Cenpl oyees, OasUappr ovedbyt heOContracti ngdO fi cer. OO

Legi bl eCcopi esCof [t helaf or enent i onedOdat allshal | beldi spl ayedOunt i | Dwor kO sO
conpl et ed. OdUponCconpl et i onUof Owor kOt heObul | eti nOboar dCshal | Obelr enovedbyO
andr ermai n(t heOpr oper t yOof [t he[dCont r act or .

1. 3. 2000Pr oj ect Cand0Saf et yOSi gns

Thelr equi r ement sOf or [t hel(Isi gns, [t hei r Ocont ent, Dandd ocat i onOshal | belasO
shownon[t helldr awi ngs. O00Thesi gnsshal | Cbeler ect edOwi t hi n0150daysCaf t er O
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recei pt Dof [t helnot i celt oOpr oceed. O0Theldat alr equi r edCby [t he[saf et y[Isi gnO
shal | Cbelcorrect eddai | y, Owi t h{ i ght Ocol oredOret al | i cOor Onon-netal i cO
nuner al s. OOUponOconpl et i onUof [t heOpr oj ect, [t hedsi gnsOshal | Cbelr enoved[f r ontd
thesite.

1. 40J0PROTECT! ONCANDOVAI NTENANCEDIOFLTRAFFI C

Duri nglconst ructi onlt hedCont r act or Oshal | Opr ovi deaccessOand[t enpor ar y[

rel ocat edr oadsCasOnecessar y[t o0mai nt ai n(t raf fi c. OOTheOCont r act or Oshal | O

mai nt ai nOandOpr ot ect (k raf fi cOonCal | Caf f ect edCr oadsOdur i ng(t heldconst ruct i onld
peri odlexcept Oaslot her wi se(speci fical | yOdi rect edlby[t he(OCont r act i ngO

O ficer. OOMeasuresf or [ he(pr ot ecti onCanddi ver si onOof (t raf fi ¢, 0 ncl udi ngO
t heOpr ovi si onUof Owat chmenOandf | agnen, Cer ect i onCof Obar ri cades, Opl aci ngOof O

I i ght sOar oundOand0 nf r ont Oof Cequi prrent Oandt heOwor k, Candt heCer ect i onOandO
mai nt enancellof Cadequat eOwar ni ng, Odanger, OandOdi r ect i on3si gns, Oshal | CheCasO
requi redlby[t hedSt at efJand ocal Caut hori ti esChavi ngj uri sdi cti on. OdTheO
travel i ngOpubl i cOshal | Cbelpr ot ect edf r onTldamage ™t oOper sonCandCpr oper ty. (0
TheOContract or' st raffi cOonlr oadsOsel ect edf or Chaul i ngOmat eri al Ot oCandOf r on{]
thesitelOshal | O nterfereCasOdittl edasOpossi bl eOwi thCpublicOraffic. OOTheO
Contract or shal | [ nvesti gat e[t heCadequacyUof Texi st i nglr oadsCandt he

al | owabl el oadd i m t Oonlt heselr oads. OOThedCont r act or [shal | Cbelr esponsi bl e
f or (0t helr epai r Oof OanyOdanaget olr oadsOcausedbyconst ructi onCoper ati ons.

1. 4. 1000Haul ORoads

TheOContract or Oshal |, Cat 0 t sCownlCexpense, Oconst ruct OaccessOandOhaul Or oadsO
necessar y[f or Opr oper Opr osecut i onUof [t heOwor kOunder Ot hi sCcontract . OJAccessO
andChaul Or oadsOshal | beldconst ruct edOwi t h(sui t abl e(dgr adesCandOwi dt hs; Oshar pO
curves, bl i ndOcor ners, CandOdanger ouslcrosstraf fi clshal | CbeCavoi ded. O0The
Contract or shal | Opr ovi deCihecessary i ghti ng, Osi gns, (barri cades, OandO

di stinctivelmrarki ngsf or [t heOsaf edrovenent Cof [t r af fi ¢. OOTheOret hodCof Cdust O
control, Oal t houghOopti onal , Oshal | beCadequat et oCensur eOsaf elJoper ati onCat O
al | Oti mes. OOLocat i on, Ogr ade, Owi dt h, CandOal i gnrent Oof Oconst ruct i onOandO

haul i ngr oadsshal | [belsubj ect [t oCappr oval Cby [t heOCont racti nghOf fi cer. OO

Li ghti nglshal | (beCadequat e[t oassur ef ul | CandCcl ear Cvi si bilityOfor ful 1 O

wi dt hOof Chaul Or oadUandOwor k(Oar eas Odur i ngBCany Ohi ght Owor kCoper at i ons. 00UponO
conpl et i onlof [t heOwor k, OaccessOandChaul Or oadsOdesi gnat edby [t he[OCont r act i ngQd
O ficerOshal | Cbelr enpved.

1. 5SO00CONTRACTOR SOTEMPORARYLIFACI LI TI ES
1.5. 1000Adm ni strati velFi el dOOf fi ces

TheOCont ract or Oshal | Opr ovi deCandOmai nt ai nCadmi ni strati velfi el diofficeld
facilitiesOw thi n(t heCconstructi onCarealat [t helddesi gnat ed(si t e. OOGover nnent [
of fi ceCandOwar ehousefacilitiesCOw || Onot Chelavai | abl el ot heOCont ract or' s
per sonnel .

1. 5. 2000St or ageUAr ea

TheOCont ract or Oshal | Oconst ruct Oallt enpor ar y[600f oot [hi ghlchai nO i nk(Of enceld
aroundtrail ersfOandOmat eri al s. OJThef encelshal | O ncl udeOpl asti cOstri pO

i nserts, Ocol or eddor own, Osolt hat Ovi si bi |i t y[t hr oughCt helf encel sobstructed. O
OFencelpost sOmyoeldr i ven, [0 n( i eulof Oconcr et e[bases, (wher e3soi | O
conditionsOpermt.OdTrail ers, Ohat eri al s, Oor Cequi pnent Oshal | Onot Cbhepl acedO
or (st or ed[out si del[t he[Of encedlar eallunl esslsuchltrail ers, Omateri al s, Oor O

equi prent Car ellassi gnedCallsepar at efJanddi sti nct Ost or ageCar ealby [t hel
Contracti ngdO fi cer Dawayf r onit hellvi ci ni t yOof [t hellconst ructi onGsi t eCbut O

wi t hi n(t heOni | i taryCboundari es. OdTrai | ers, Oequi prent , Oor Omat eri al sshal | O
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not Cbelopen(t oCpubl i cCvi eww t h(Ot heOexcept i onUof [t hosel t ens Owhi char ed nO
suppor t Oof Dongoi ngfwor kDonCany Ogi venlday. O0Vat eri al sCshal | Onot [heO

st ockpi | edout si delt hef encell n(pr epar at i onf or [t heOnext Oday' sCwor k. 00O

Mobi | eCequi prrent , OsuchOast ract or s, [wheel ed i fti ngCequi pnent, Ccr anes, O
trucks, Candd i keCequi prent, Oshal | Cbelpar kedOwi t hi n(t hef encedUar ealdat [t hed
endUof CeachOwor k(Oday.

1. 5. 3000Suppl emrent al OSt or ageAr ea

UponCont ract or' sCr equest, [t he[dCont ract i ngCOf fi cer Owi | | Odesi gnat elJanot her O
or Osuppl enent al Oar ealf or [t hedCont ract or' sfluseCandst or agellof [k rail ers, O

equi prent , OandOnat eri al s. O0Thi sOar ealmay Chot Cbelld nCcl oselpr oxi mi t yCof [t hed
constructionlsit efbut Oshal | OoeDwi t hi nk helmi |i t ar yCboundari es. OdrFenci ngOof O
mat er i al sCor Cequi prent Cwi | | Onot Obelr equi r edCat [t hi s(3si t e; Chowever, [t hed

Cont r act or [shal | Cbel¥ esponsi bl e[ or Ocl eanl i nessCandOor der | i nessCof [t helar eal
usedCandf or [t heOsecuri t yOof Canylmat er i al Oor Oequi prent Ost or ed[ nt hi sCar ea. O
OUtilitiesOw Il Onot Chelprovi dedt ok hi sCar ealby [t he[OGover nment .

1. 5. 4000Appear ancelof OTrai | ers

TrailersOutilizedbyt heClContract or Of or Oadmi ni strati velor Chat eri al Ost or agel
pur poseslhal | Opr esent Oallcl eanCandOneat Cext eri or Cappear anceCandshal | Chel nO
alist at elof Ogoodr epai r. OTr ai | er sCwhi ch, 0 n(t heDopi ni onOof [t heOCont racti ngO
O ficer, [Orequi relexteriorJpai nti nglor Ohai nt enancewi | | Onot [helal | owedonO
theOm I'itaryOproperty.

1. 5. 50000Mai nt enancellof St or agelAr ea

Fenci ngOshal | Cbelkept O nOalst at eUof Ogoodr epai r CandOpr oper Cal i gnnent . OO
Shoul dt heOCont r act or Cel ect Ot ot r aver se, Owi t hCconst ruct i onCequi pnent Dor O

ot her Civehi cl es, Ogr assedOor OunpavedOar eas[whi char elnot Cest abl i shedO
roadways, Osuchlar easOshal | Obeldcover edCwi t hTad ayer Oof Ogr avel OasOnecessar yld
toCprevent Orutti ngCandCt helk r acki ngUof OnudOont oCpavedUor Cest abl i shedO
roadways; Ogr avel Ogr adati on(shal | [(belat [t heOCont ract or' sdi screti on. 0JG ass[
| ocat edDwi t hi n(t he[boundar i esUof Ot heconst ructi on(si t eldshal | DheOnowedf or O

t heOdur at i onCof [t hepr oj ect . 00G assCandveget at i on(al ongf ences, [bui | di ngs, O
under Ot rai | ers, Oand nCar eashot Caccessi bl et oChower sCshal | CheOedgedOor O

tri medOneat|y.

1. 5. 6000SecurityOProvi si ons

Adequat e(out si desecurityll i ghti ngOshal | Obelpr ovi dedCat (0t heOCont ract or' s
tenmporaryfacilities.OrheldContractor Oshal | Cbelr esponsi bl e()f or [t heOsecuri tyO
of [ t sCownlCequi prent ; 0 nCaddi ti on, [t heCont ract or Oshal | Chot i fy[kt hed
appropri at el awlenf or cenent Cagencylr equest i ngOperi odi cOsecuri t ylchecksOof O

t helt enpor aryOpr oj ect (Of i el dlof fi ce.

1. 6 OPLANTOCOMMUNI CATI ON

Whenever (0t heOCont r act or ChasCkt hel ndi vi dual Cel enent sCUof [ t sCpl ant Osol ocat ed
t hat Coper at i onCby[Cnor mal Cvoi celbet weenlt heselel enent s sCnot Osati sfactory, O
theOContract or (shal | [ nst al | Callsat i sf act or yOreansCof Ccomuni cati on, OsuchlasO
t el ephonellor Cot her Osui t abl elddevi ces. OdThelOdevi cesshal | (beradeOavai | abl e

f or DuselbyO0Gover niment Cper sonnel .

1. 700OTEMPORARYPRQI ECTUSAFETYLIFENCI NG

As[soonlaspracti cabl e, Cbut Onot O at er (0t han150daysCaf t er [t he[Odat e[
est abl i sheddDf or Dcommencenent Cof Owor k, Ot heOCont r act or Oshal | Of ur ni shCandO
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er ect [t enpor ar ypr oj ect Osaf et y[Of enci ngQat (0t he[wor k(Isi t e. OOTheOsaf ety

fenci nglshal | CbeOathi ghOvi si bi | it yOorangelcol or ed, Thi ghfdensi tyQd

pol yet hyl enegr i dCor Cappr ovedlequal , Balm ni nuntof 0420 nches[hi gh, Osupport edd
andlti ghtl yOsecur edt ost eel Opost s ocat edConChaxi nuniJ10Cf oot [Ccent ers, O
construct edCat [t heCapprovedd ocat i on. O0OTheOsaf et y[f enci nglshal | (hel

mai nt ai nedOoy [t he[OCont r act or Odur i ngt hel i f e0of [t helcont r act Oand, OuponOd
conpl eti onCandBaccept ancellof [t heOwor k, Oshal | Obeconmet heOpr oper t yUof Ot hed
Cont ract or DandOshal | Obelr enovedf r ot he[wor k(si t e.

1. 8COCLEANUP

ConstructionOdebris, Owast elimat eri al s, Opackagi nglmat eri al Candt hed i keOshal | O
belr emovedf r onit heDwor kOsi t eldai | y. O0Any Odi rt Cor OnudOwhi chOD st r ackedCont o
pavedUOor Osur f acedr oadwaysshal | [belkcl eanedCaway. OOVat eri al sOr esul ti ngOf r ontd
denol i tionlactivitiestwhi chCarelsal vageabl e(shal | belist or edDwi t hi n[t he

f encedlar ealldescri bedOabovelor Oat [t heOsuppl enent al Ost or agelar ea. OOSt or ed
mat eri al Onot 0 nCt rai | er s, Dwhet her Onew(Jor Osal vaged, Oshal | ObeOneat | y(Ost ackedO
when[st or ed.

1. 9DRESTORATI ONLIOFUSTORAGELAREA

UponCconpl eti onOof (0t helpr oj ect CandOaf t er Cr enoval Cof Ctrai l ers, Omterial s, O
andCequi prrent Of r omiwi t hi nt hef encedCar ea, [ hef encellshal | belr enmovedCandO
wi | | Cbeconelt helpr opert yof [t he[OCont r act or . OUAr easused[by [t heOCont r act or O
for Ot helIst or ageof Cequi pnent Cor Omat eri al , Cor Dot her Ouse, Oshal | [belr est or edd

t okt helor i gi nal Oor [better Ocondi ti on. O0G avel Ousedt ok raver segr assedar easO
shal | Cbelr enovedCandlk helar ealr est or edt oldi t sCori gi nal Ocondi ti on, 0 ncl udi ngd
t opsoi | andseedi nglasChecessary.

0000000 - OendCof OSect i on(F- -
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PROJECT SIGN

The graphic format for this 4'x6' sign panel follows the legend guidelines and layout as specified below. The
large 4'x4' section of the panel on the right is to white with black legend. A 2'x4' decal provided by the
Corps shall be placed on the left side of the sign panel.

24" 3” 45"
. 6”
Design and Construction Project
Supervised by: P »
ponised™y Description 4.5
4.5
-
Project Name oo
13.25"
Contractor: 1.875”
(Gly and sate) 1.875"
7.75"

Project Description:
One to three line project title legend describes the work being done under this contract.
Color: Black; Typeface: 3" Helvetica Bold; Maximum line length: 42"

Project Name:

One to three line identification of project or facility.

Color: Black; Typeface 1.5" Helvetica Bold; Maximum line length: 42"

Cross-align the first line of PROJECT NAME with the first line of the Corps Signature as shown.

Contractor:

One to five line identification of prime contractors including: type (architect, general contractor, etc.),
corporate or firm name, city, state.

Color: Black; Typeface: 1.25" Helvetica Bold; Maximum line length: 21"

All typography is flush left and ragged right, upper and lower case with initial capitals only as shown.
Letter and word spacing to follow Corps Standards (EP 310-1-6a and 6b).




SIGN ERECTION DETAILS

Varies

r—j ﬁmmm

| le— TREATED 2x6 BRACE
it BETWEEN POSTS

3/4" EXTERIOR
PLYWOOD

, 140° TREATED 2x4 BRACE
C / FOR EACH POST
¢

e

g




SAFETY SIGN

Safety is a Job
Requirement

Whole Neighborhood Replacement, Phase IV
Fort Lee, Virginia

Best Construction Corporation
Norfolk, Virginia

This project started

14 91 5

4
Danstco i L) | e

Total lost time injuries

. ..

' PYD 24"
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45"

All typography is flush left and rag right, upper and lower case with initial capitals only as shown. Letter and
word spacing to follow Corps Standards (EP 310-1-6a and 6b).

Legend Group 1: Standard two-line title "Safety is a Job Requirement" with (8" od.) Safety Green First Aid logo.
Typeface: 3" Helvetiva Bold; Color: Black.

Legend Group 2: One to two-line project title legend describes the work being done under this contract and
name of host project. Typeface: 1.5" Helvetica Regular; Color: Black; Maximum line length: 42".

Legend Group 3: One to two-line identification: name of prime contractor and city, state address.
Typeface: 1.5" Helvetica Regular; Color: Black; Maximum line length: 42".

Legend Group 4: Standard safety record captions as shown. Typeface 1.25" Helvetica Regular; Color: Black.
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Replaceable numbers are to be mounted on white 0.060 aluminum plates and screw-mounted to backdrop.
Typeface: 3" Helvetica Regular; Color: Black; Plate size: 2.5"x 4.5".
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SECTI ON01780
CLOSEQUTISUBM TTALS
11/ 99
PART 1 OOOGENERAL
1. 1000SUBM TTALS
CGover nient Oapproval O sOrequi redf or Osubmi tt al sOwi t h(aI' G' Odesi gnati on; O
submi tt al sChot Ohavi ngCall G' Odesi gnat i onCar e or O nf or mat i onConl y. OCWhenO
used, Oaldesi gnati onf ol | owi ngk he™ G' Odesi gnati onl denti fi es(t hellof fi ced
that Owi | | Or evi ewt hesubmi tt al Of or Ot heOGover nnent . O0Thef ol | owi ngOshal | Obel
submi tt edd nCaccor dancew t h(OSect i on[0013300SUBM TTALJPROCEDURES:
SD- 020ShopDr awi ngs
As-Bui | t ODr awi ngs; OG
ODr awi ngsOshowi ng(f i nal Cas- bui | t Ocondi ti onsOof [t helpr oj ect. OdThed
fi nal OCADDOas- bui | t Odr awi ngsOshal | Oconsi st Oof Doneset Cof (el ect roni cO
CADDOdr awi ngIf i | esCi n(t heOspeci fi edf or mat , Donellset Cof Oyl ar O
drawi ngs, [(ROset sOof (bl ue-1i nelCpri nt sCof Ot heOryl ar s, DandOonelset Cof O
t heCappr ovedwor ki nglas- bui | t Odr awi ngs. O
SD- 0300Pr oduct [Dat a
As- Bui | t ORecor d[of CEqui pnent CandOvat eri al s; 0G

O0TwoCcopi esCof [t helr ecordd i sti ngt heOas- bui | t Oat eri al sCandO
equi prent O ncor por at ed nt ok heldconst ruct i onUof [t heOpr oj ect .

War r ant yOManagenent [Pl an; 0G

O0Two Oset sCof Ot heCwar r ant yOnmanagenent Opl anCcont ai ni ngdi nf or mat i onO
r el evant [t o[t heOwar r ant yUof Ot er i al sOandOequi pnent 0 ncor por at ed

i nt ot heldconst ructi onOproj ect, 0 ncl udi nglt heOst art i ngldat eClof O

war r ant yOof Oconst ruct i on. OOTheOCont r act or Oshal | Of ur ni shOwi t hCeachO
war r ant y[t heCnane, Caddr ess, Oandt el ephoneUOnunber Dof CeachOof [t he
guar ant or' sCrepresent ati vesnear est [t o0t helpr oj ect [l ocat i on.

War rant y(Tags; [

O0Two Or ecor dlcopi esUof [t heOwar r ant y [t agsOshowi ngt hed ayout CandO
desi gn.

Fi nal OC eani ng; O

O0TwoCcopi esCof [t he i sti nglof Oconpl et edf i nal Ccl ean- upli t ens.
1. 2000PRAJ ECTHORECORDIDOCUMENT S
1. 2. 1000As- Bui | t ODr awi ngs

Thi sOpar agr aphOcover sCas- bui | t Odr awi ngsCconpl et e, CasCalr equi r enent Dof [t he[d
contract. OOThet er ms'dr awi ngs, " [ contract Odr awi ngs, "[I'drawi ngofil es, " O
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"wor ki ngQas- bui | t Odr awi ngs" Cand' f i nal Cas- bui | t Odr awi ngs" Or ef er [t oCcont ract O
dr awi ngswhi char elr evi sedt olbeused¥ or [If i nal Oas- bui | t Odr awi ngs.

1.2. 1. 1000Gover nment OFur ni shedOvat eri al s

OnelIset Cof Clel ect roni cOCADDCf i | es[ nt heOspeci fi edsof t war eCandf or mat O

revi sedt olr ef | ect Oal | [bi dOanendnent sOwi | | CbeOpr ovi dedCby Ot heOGover nnent Cat O
theOpreconst ructi onlconf er encel or Opr oj ect sCr equi ri ngOCADDI i | e[as-bui I t O

dr awi ngs.

1. 2. 1. 200Wr ki ngOAs- Bui | t CandOFi nal OAs- Bui | t (Dr awi ngs

TheOCont ract or Oshal | Or evi set wollset sCof Cpaper Odr awi ngsCby[r ed- | i ne(pr ocessO
t oOshowt helas- bui | t Ocondi ti onsOduri nglt heOpr osecut i onCof [t heOpr oj ect . 0O
Theselwor ki ngCas- bui | t Orar kedOdr awi ngsshal | Chelkept Ccur r ent ConCalweek! yO
basi sCandCat [ east onellset (shal | (belavai | abl eConCt hel[J obsi tefat Ual | Ot i nes. OO
Changesf r onidt heldcont r act Opl ansCwhi chOar edmaded n(t heOwor kCor Caddi ti onal O

i nf or mati onOwhi chOni ght Dbeluncover edd n(t heOcour sellof Oconst ructi onOshal | Obed
accur at el yfJandheat | y[or ecor dedCas [t heyOoccur by OreansCof Cdet ai | sCandOnot es. O
OFi nal Oas- bui | t Odr awi ngsOshal | Cbelpr epar edCaf t er Ot he[conpl et i onOof OeachO
def i nabl ef eat ur elof Owor kCasO i st edd n(t heOCont ract or OQual i t y[OCont r ol OOPl anO
(Foundations, OWtilities, OStructural OSteel, Cetc., CasCappr opri at el or (0t hel

proj ect) . O0TheCwor ki ngCas- bui | t Orar kedOpr i nt sCandf i nal Oas- bui | t Odr awi ngs
wi | | Cbel[j oi ntl yCrevi ewed or Caccur acyJandCconpl et enessCby[t heOCont ract i ngQd
O fi cer Jandt heCont r act or Opri or [t oOsubmni ssi onOof DeachOnont hl yOpay O

estimate. OO f [t heOCont ract or Of ai | sCt oOai nt ai n(t heCwor ki ngCandf i nal O

as-bui | t Odr awi ngsOasspeci fi edCherei n, Ot heOContracti ngdOf fi cer Owi | | Odeduct O
f r onit heOnont hl yOpr ogr esspaynent CanCanount Or epr esent i nglt helest i mat edCcost [
of Omai nt ai ni nglt heBas- bui | t Odr awi ngs. OOThi sOront hl yOdeduct i onOwi | | Ccont i nue
unti | ODanOagr eenent Ocanlbelr eachedbet weent heOCont r act i ngUO f i cer CDandt heO
Cont r act or [r egar di ngt heCaccur acyJandconpl et enesslof Cupdat eddr awi ngs. [0
TheDOwor ki ngOandf i nal Cas- bui | t Odr awi ngsshal | Oshow, Cbut Oshal | Chot [bheO
limtedko, [t hedf ol | owi ngl nfornation:

00000a. OOTheOact ual O ocat i on, (ki ndsOand3si zesOof al | Osub-surfacelutilityd

i nes. OO nOor der [t hat [t he[ ocat i onUof [t hesel i nesCandCappurt enancesOray[bel
det er mi nedll n(t heCevent [t he[Osur f aceopeni ngsUor [ ndi cat or sCbeconmelcover ed
over Uor Oobscur ed, (0t helas- bui | t Odr awi ngsCshal | Oshow, Cby Oof f set [di nensi onst oJ
twoper manent | y(f i xedOsur f acelf eat ur es, [t helOendOof CeachCr unCi ncl udi ngleachO
changel n[di recti on. (Val ves, [spl i ce[boxesCandsi mi | ar Cappurt enanceslshal | O
bed ocat edoydi nensi oni ngfal ong(t heluti | ity unf r onidalr ef er encepoi nt . 0O
Thelaver ageldept h[bel owt heOsur f acelof Oeachlr unOshal | Cal soChelr ecor ded.

0000Ob. OOThed ocat i onCandOdi nensi onsCof CanyOchangeswi t hi n(t helbui | di ngd
structure.

0000Cc. OOCor r ect Ogr ade, Cel evat i ons, CerossOsect i on, Uor fal i gnment Cof Or oads, O
eart hwork, OstructuresCor Cutilitiesd f OanyOchangesOwer eOmadef r onilcont ract O
pl ans.

00000d. OOChanges O nfdet ai | sOof Odesi gnOor Caddi ti onal O nf or mat i onCobt ai nedd
f romDOwor ki ngOdr awi ngsOspeci fi edt olbeOpr epar edUand/ or Of ur ni shedCby [t heO
Contract or; 0 ncl udi ngfbut Onot O i i t ed o abri cati on, Cerection, O

i nstal |l ati on(pl ansOandCpl aci ngldet ai | s, Opi pe3si zes, [ nsul ati onChateri al , 0
di mensi onsof Cequi prrent Of oundat i ons, Cet c.

O000Ce. OOThet opogr aphy, O nvert Cel evat i onsCandlgr adesUOof Odr ai nageld nst al | ed
or (af f ect edCaspar t Cof [t helpr oj ect [const ructi on.
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00000 . OOChanges Dor Orodi fi cati onsOwhi chr esul t Of r onit hef i nal O nspecti on.

00000g. OWher eldcont ract Odr awi ngsOor Ospeci fi cati onsOpr esent Dopt i ons, Tonl yO
t heOopt i onOsel ect edf or Cconstructi onOshal | ObelshownlonCt helf i nal Oas-bui |t O
prints.

0000, OO0 f Cbhor r owlmat er i al Of or Ot hi sOpr oj ect 0 sOf r ondsour cesDonCOGover nment O
property, Cor O f OGover nrent Opr oper t y[ sCusedCasCalispoi | Car ea, Ot he[dCont r act or O
shal | OOf ur ni shCalcont our OmapOof [t hef i nal Obor r ow(pi t/ spoi | Car eallel evati ons.

00000 . OOSyst ens[desi gnedOor Cenhanced by [t heOCont r act or , OsuchOas HVACO
controls, OfireCal arm Of i reOsprinkl er, Cand0i rri gati on(0syst ens.

00000 . OOvodi fi cati ons changelor der Cpri ceOshal | O ncl udet heCont ract or*' s
cost [0t oOchangeDwor ki ngBCandf i nal Cas- bui | t Odr awi ngsCt ol ef | ect O
nodi fi cations) ODandOconpl i ancewi t h(t hef ol | owi ngCpr ocedur es.

(1) OO recti ons nt heOnodi fi cati onf or Oposti ngldescri pti vellchangesO
shal | [belf ol | owed.

(2) OOAOModi fi cationdCi rcl e(shal | Ooelpl acedOat [t hed ocat i onUof Oeach
del eti on.

(3) OOFor Onew(det ai | sOor Osect i onswhi chCar eJaddedt oCalldr awi ng, Call
Modi fi cationCi rcl efshal | belpl acedby[t helldet ai | Oor Osectionltitle.

(4) OOFor Om nor Ochanges, Oalvbdi fi cati onCi rcl eOshal | Cbelpl acedbyO
t he(ar eallchangedon(t helddr awi ng( each ocat i on).

(5) OOFor Omaj or Ochanges[t oCaldr awi ng, Calvbdi fi cati onOCi rcl elIshal | (heO
pl acedlby[t hellit| elof [t heOaf f ect edpl an, Osecti on, Tor Odet ai | Tat O
each(l ocati on.

(6) OOFor Ochanges [t o0schedul eslCor Odr awi ngs, OalModi fi cati ondC rcl el
shal | Cbelpl acedCei t her oy heOschedul efheadi ngUOor Cby [t hellchangel nO
t heOschedul e.

(7) OOTheOVodi fi cati onC rcl elsi zeOshal | Obe1/ 20 nchdi anet er Ounl essO
t heCar ealOwher et hellki rcl el st olbelpl acedl sCcr owded. (O0Snal | er [si zelO
circlelshal | Obelusedf or Ccr owdedCar eas.

1.2. 1. 30000r awi ngCPr epar ati on

Thelas- bui | t Odr awi ngsOshal | Obelnodi fi edCasOnaybelinecessar y[t ollcorrect |yl
show(lt hef eat ur esUof [t hepr oj ect Casi t ThasCbeenlconst ruct edCbyCbri ngi nglt hel
contract [Oset 0 nt oCagr eenent Owi t hCappr ovedOwor ki nglas- bui | t Cpri nts, Candd

addi ngOsuchladdi ti onal Odr awi ngsasCmay[belnecessary. O0TheseDOwor ki ngd

as- bui | t Orar kedOpr i nt sOshal | ObeOneat , O egi bl eCandCaccur at e. OdTheseOdr awi ngsO
ar e[Jpar t Oof [t heOper manent Or ecor dsOof [t hi sOpr oj ect DandIshal | belr et ur ned o
theOContracti nglO fi cer Caf t er Cappr oval [by[t heOGover nrent . OOAny Odr awi ngsO
danagedUor [ ost Chy [t he(OCont r act or Oshal | [bellsati sfactoril y(r epl acedCbyt held
Cont r act or at OnoCexpenselt ot he(OGover nnent .

1.2. 1. 4000Comput er CAi deddDesi gnCandDr af t i ngJ( CADD) [IDr awi ngs
Onl yOper sonnel Oprofi ci ent 0 nCt heOpr epar at i onCof OCADDOAr awi ngsOshal | Thel
enpl oyed[t oChodi f y[t helcont ract Odr awi ngsCor Cpr epar eCaddi ti onal Onew(d

dr awi ngs. O0Addi ti onsOandOcorrecti onsChk ot heCcont ract Odr awi ngsCshal | (he
equal 0 nCOqual i t yOandOdet ai | [t ot hat Oof (0t helor i gi nal s. OOLi neCcol ors, O i ned
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wei ghts, O ettering, dayeringlconventi ons, HandOsynbol sOshal | Cbelt heOsanelasO
theOori ginal O i nelcol ors, O i nelweights, dettering, O ayeri nglconventi ons, O
andsynbol s. OO0 f Caddi ti onal Odr awi ngsOar e[ equi r ed, [t heyOshal | Cbepr epar ed
usi ngt helOspeci fi edCel ectroni cfi | el or mat Oappl yi nglt heOsanmegr aphi cO

st andar dsOspeci fi edf or Oori gi nal Odr awi ngs. O0Thel(ti t | e(bl ockOandOdr awi ngd

bor der [ o(belused( or OanyUnew( i nal Cas- bui | t Odr awi ngsshal | [beld denti cal [t o0
t hat Ousedlont heOcont r act Odr awi ngs. (0JAddi ti onsCandOcor r ecti onsCt ot hel
contract Odr awi ngsOshal | Tbelacconpl i shedOusi ngOCADDC i | es. O0ThedCont r act or O
wi | | Chel¥ ur ni shedOAut oCadll at est [ORel easellsof t war e. O0Theel ectroni c(fil esO

wi | | CbeOsuppl i eddonCconpact Odi sc, O ead- onl yOrenor yO( CD- ROM) . OTheO

Cont ract or Oshal | ObeJr esponsi bl ef or Opr ovi di ngCal | Opr ogr anif i | esCandd

har dwar elinecessar y[lt olJpr epar e(f i nal Oas- bui | t Odr awi ngs. The[OCont r act i ngQd
OficerOn Il O evi ewfi nal Oas-bui | t Odr awi ngsf or Oaccur acyOandt hedCont r act or O
shal | Ohakelr equi redOcor r ecti ons, Ochanges, Oaddi ti ons, CandOdel eti ons.

00000a. OOCADDCcol or s(ishal | Chelt heT base" Ocol or sOof Or ed, Ogr een, CandCbl ue. OO
Col or Ocodelf or CchangesOshal | belasf ol | ows:

(1) OXDel eti ons} red) O ODel et edCgr aphi cO tensd( 1 i nes) Oshal | CheO
col oredredwi t h(Or edd et t eri ngl nOnot esdandO eaders.

(2) OOAddi ti ons[( Green) [+ OAdded[i t ensOshal | Cbeldr awnCi nCgr eenOwi t h
green etteringd nOnhot esCandl eader s.

(3) OOSpeci al (Bl ue) [+ Ol t ers[r equi ri nglspeci al [ nformation, O
coordi nati on, Uor Ospeci al Odet ai | i nglor Odet ai | i ngOnot esCshal | Chel nO
bl ue.

0000b. OOTheOCont ract ODr awi ngf i | esOshal | Ooer enanedd nCalOmanner Or el at edt o0
t heOcont ract Ohurber (i . e., (98- C- 10. DGN) Casi nstruct edd n(t hed

Pr e- Const ructi onlconf er ence. OVvar ked- upOchangesshal | [belhadelonl y[t o[t hoseO
renamed( i | es. OOAl | Ochangesshal | CbheOradeont he ayer/ | evel Cast hel
original 0 tem OdTher eshal | CbeCnhoOdel et i onsOof Cexi sti ng i nes; Cexi sti ngO

I i nesshal | Obelover Ost ruckO nCr ed. O0Addi ti onsOshal | Cbel nCgreenOwi t h( i ned
wei ght st heOsanmeOas [t heOdr awi ng. (0Speci al Chot esOshal | Tbeld nCbl uelCon ayer O
#63.

O0000c. OWhenf i nal Or evi si onsChavelbeenCconpl et ed, [t hellcover Osheet Odr awi ngd
shal | Oshowt heOwor di ngI' RECORDODRAW NGJAS- BUI LT" Of ol | owedby [t heOnameUof O
theContractor [ n( ettersCat O east 013/ 1600 nchChi gh. OCAI | Oot her Ocont ract O

dr awi ngsshal | belmar kedCei t her 0" AS- Bui | t " Odr awi ngOdenot i ngtnolr evi si onsUOonO
t he(sheet Oor ' Revi seddAs- Bui | t " Odenot i ngOonelor Ovor e[ evi si ons. OOOr i gi nal O
contract Odr awi ngsOshal | [bheldat ed[d nt helr evi si on[bl ock.

0O000d. OOW t hi nO100daysOf or Ocont ract s esst hanO$50mi | 1 i onCaf t er OGover nnent O
appr oval Oof Cal | Oof Ct heOwor ki ngQas- bui | t Odr awi ngsf or Oalphaselof Cwor k, [t he
Cont ract or Oshal | Opr epar el hel i nal OCADDOas- bui | t Odr awi ngsCf or [t hat OphaseUof O
wor kCandOsubmi t OOt woOset sOof [bl ue- 1 i nedCpr i nt sOof Ot heselOdr awi ngsCf or O

CGover nent Or evi ewJandCappr oval . O0TheOGover nment Dwi | | Opr onpt | y[Or et ur nConed
set Cof Opr i nt sCannot at ed[wi t hCanyOhecessar y(correcti ons. OOW t hi nO70OdaysCf or O
contract s esst han$50m | | i on(t heOCont r act or Oshal | Or evi se heJOCADDf i | esO
accor di ngl yOat hoOaddi ti onal Ocost OandOsubmi t Ooneset Oof [f i nal Cpri nt sCf or O

t heCconpl et eddphaselof Owor k[t okt heOGover nnent . OOW t hi n0100daysf or O

contract s esstt han0$50m | | i onCof Osubst ant i al Oconpl eti onCof Cal | Ophases Cof O
wor k, [t heOCont r act or (shal | Osubmi t Tt hef i nal Oas-bui | t Odr awi ngOpackagef or O
thelentirelproject. OdTheOsubmi ttal Oshal | Oconsi st Uof Oonelset Cof Cel ectroni cO
fil esOonOconpact Odi sc, [0 ead- onl yOrenor y[( CD- ROV , (onelset Cof Oyl ar s, Ot woll
set sCof (bl ue-1i nelpri nt sOandConelset Cof Ot heOappr ovedwor ki nglas- bui It O

dr awi ngs. OTheyshal | [belconpl et el n(al | Odet ai | sCandi dent i cal 0 nf or mJandO
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functiont ol heCcont ract Odr awi nglf i | esCsuppl i edCby [t heCOGover nnent . OCAny O
transacti onslCor Cadj ust ment sCnecessar y[t odacconpl i sht hi sOi st hed

responsi bi | i t yOof [t helOCont r act or . 0dTheOGover nnent [r eser ves[t helri ght Ot o

rej ect Danyddrawi ngIfi | esl t Odeens nconpati bl eOwi t hCt heOcust onmer ' sOCADDO
system [OPaper Opri nts, Odrawi ng(Ifi | esCandOst or ageOnedi allsubmi ttedOwi |1 O
beconelt helpr opert yof [t he[OGover nment Oupon([f i nal Oapproval . O0Fai | ur e o0
submi t Of i nal Oas- bui | t Odr awi ngf i | esOandOmar kedOpr i nt sCasCspeci fi ed0shal | Ched
cauself or Owi t hhol di nglanyOpayment Oduelt heCont r act or Ounder [t hi sCcontract . 00
Appr oval OandCaccept ancellof [Of i nal Oas- bui | t Odr awi ngsOshal | CbeCacconpl i shedO
bef or el i nal Opayment 0 sOradelt ot heOCont r act or.

1. 2. 1. 500vanual | yOPr epar edDr awi ngs

Onl yOper sonnel Opr of i ci ent 0 n(t heOpr epar at i onCof Omanual | yOpr epar edOdr awi ngsO
shal | CbeCenpl oyedt olnodi fy[t helor i gi nal Ocont ract Odr awi ngCor Cpr epar e

addi ti onal Onewdr awi ngs. O0Addi ti onsCandCcorrecti onst ot hellcont ract O

dr awi ngsishal | Cbelneat, (cl eanCand egi bl e, Oshal | Cbhedone ot heOsane evel O
of Odet ai | , CandOshal | Oat cht headj acent Oexi sti ng i neCwor k, Jandd etteri ngO
bei ngfannot at edd nlt ype, Odensi ty, Osi zeOandst yl e. ODr af ti ngOwor kOshal | CheO
donellusi nglk heOsanelhedi unii penci | , Opl asti cd eador O nk) [t hat CwasOenpl oyed
onlt helori gi nal Ocont ract Odr awi ngsCandOwi t hOgr aphi t e eadConOpaper Cbasel

mat eri al . OOTheOCont racti ngdOf ficer Owi | | Or evi ewdas- bui | t Odr awi ngsCf or O

accur acylandOconf or mancelt o[t he(Jabovelspeci fi edOdr af t i nglst andar ds. [0
Corrections, (changes, Oaddi ti ons, Canddel eti onsr equi redshal | Cheet [t heseO
st andards. O0Thelti t| e[bl ockd olbelused or Canynew(as- bui | t Odr awi ngsOshal | O
belsi m | ar [t ot hat CusedCont heOor i gi nal Odr awi ngs.

00000a. OWhenf i nal Or evi si onsChavelbeenCconpl et ed, OeachOdr awi ngshal | Tbhel
 ettereddor Ost anmpedwi t h(Ot heOwor ds[I' RECORDIDRAW NGUAS- BUI LT" Of ol | owedOby O

t heOhameDof [t he(OContract or i n0 ett er sCat 0 east 013/ 160 nchthi gh. OO0 i gi nal O
contract Odr awi ngsOshal | Tbelmar kedOei t her [ As- Bui | t " Odr awi ngsOdenot i ngfhoO
revi si onsCont hesheet Cor (' Revi sed0As- Bui | t " Odenot i ngloneOor Onor el evi si ons
OAl | Dori gi nal Ocont ract Odr awi ngsOshal | Obeldat edC nt helr evi si onlbl ock.

O0000b. OCW t hi n100daysCf or Ccont ract s essCt han0$50mi | | i onCaf t er OGover nnment O
appr oval Oof Cal | Oof [t heOwor ki ngQas- bui | t Odr awi ngs[f or DalphaseUof Cwor k, [t hel
Contract or shal | Opr epar el helf i nal Tas- bui | t Odr awi ngsf or [t hat CphaseOof Owor kO
andOsubmi t Ot woOset sCof [bl ue- | i neCpri nt sCof [t heseldr awi ngsf or OGover nment O
revi ewandOappr oval . OOTheOGover nment Owi | | Opr onpt | yOr et ur nOoneldset Oof Opri nt sO
annot at edwi t hCanylUnecessarylcorrections. OW t hi n(O070daysf or [cont ract sCl essO
t hanO$50m | 1§ onlt he(OCont r act or Oshal | Or evi selt heldr awi ngsCaccor di ngl yCat Ohold
addi ti onal Ocost OandOsubm t DoneDset Dof Of i nal Opri nt sCf or [t heCconpl et eddphasel
of Owor kIt ok heOGover nent . OW t hi nO0100days f or Cecont ract s esst han($50

m | |i onOof Osubst anti al Oconpl et i onCof Cal | OphasesOof Cwor k, [t heOCont ract or O
shal | Osubmi t Tt hef i nal Oas- bui | t Odr awi ngCpackagef or Ct heCent i relpr oj ect . O
Thelsubmi tt al Oshal | Oconsi st Oof Ot heCOconpl et ed[f i nal Cas- bui | t Odr awi ngs, Ot woO

bl ue-1inelprint sOof Ot heselOdr awi ngsCandk helr et ur nUof Ot heOappr ovedOrar kedO
as-buil t Oprints. OO0TheOdr awi ngsOshal | ObeOconpl et el nCal | Odet ai | s. O0Paper O
print sOandOr epr oduci bl eddr awi ngswi | | Cbeconedt helpr oper t yOof Ot he[OGover nnment [
uponCf i nal Oapproval . OJFai | ur et oldsubm t Cf i nal Oas- bui | t Odr awi ngs UOandOnar kedO
prints, CasOr equi redCher ei n, Owi | | Cbelcausef or Cwi t hhol di ngCany Opaynent Odued

t heCont r act or Ounder [t hi sCcont ract . OCAppr oval OandCaccept ancelof Of i nal O

as- bui | t Odr awi ngsshal | DoeCacconpl i shedbef or e i nal Opaynent 0 sOmadelt ot hed
Contractor.

1. 2. 1. 6000Paynent

NoOsepar at e(jpaynent [wi | | (belnadef or Cas- bui | t Odr awi ngsr equi r edCunder [t hi sO
contract, CandOal | Ocost sCaccr uedl nlconnect i on[wi t hCdsuchOdr awi ngsOshal | Tbel
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consi der edda0subsi di aryOobl i gat i onCof [t heCont r act or .
1. 2. 2000As- Bui | t ORecor d0of OEqui prrent CandCMVat eri al s

TheOCont r act or Oshal | Of ur ni sh(t wocopi esUof Cpr el i m naryr ecor dCof Cequi pnent O
andOmat eri al sCOusedOont heOpr oj ect O150daysOpri or [t o i nal 0 nspecti on. OOThi sO
prelimnaryOsubm ttal Owil | Obelr evi ewedCandr et ur ned[(R0daysCaf t er Of i nal O

i nspecti onOwi t hOGover nent Ocomrent s. OC0TwoOset sCof Of i nal Or ecor d0of Cequi prent O
andOmat eri al sCshal | (beOsubmi tt ed0100daysCaf t er Of i nal O nspecti on. O0TheO

desi gnat i onsshal | Cbelkeyed(t ol hellr el at edCar ealldepi ct edont heldcont ract O
drawi ngs. OOThelr ecordishal | O i st [t he( ol | owi ngldat a:

RECORDLOFCDESI GNATEDIEQUI PVENTCANDOVATERI ALSODATA

ODescri pti onOO00O00Speci fi cat i onOOO0Manuf act ur er OO00d0Conposi ti onO00 0™ Wher e
OOO00OOOOOO00000000Sect | on 000000000 0and OCat al og, O00000and0Si zeOOOOOOO0Us ed
OOOOOOOOOOOOOOOOO0OOO0OO000000000000Ovo del |, Cand
OOOOOOOOOOOOOOOOOOOOO0OOO000000000000Ser i al ONunber O

1. 2. 3000Fi nal OAppr ovedOShopDr awi ngs

TheOCont ract or Oshal | Cf ur ni shf i nal Cappr ovedOpr oj ect OshopOdr awi ngs[130Cdays[
after [t ransfer Oof Ot heCconmpl etedfacility.

1. 2. 4000Const ruct i onCont r act (OSpeci fi cati ons

ThelOCont r act or Oshal | Of ur ni shOf i nal Cas- bui |l t Oconstructi onllcontract O
speci fications, 0 ncl udi nglnodi fi cati onsCt her et o, (300daysCaf t er [t r ansf er Cof O
t heCcompl etedOfacility.

1. 2. 5000Real OPr opert y[Equi prent

TheOCont ract or Oshal | Of ur ni shUal i st Oof 0 nst al | edCequi pment Cf ur ni shedOunder O
thi sfOcontract. OOThed i st Oshal | 0 ncl udeOal | G nformati onCusual | yd i st edConO
manuf act ur er' sChanmepl at e. O0The' EQUI PMENT- | N- PLACE[LI ST" Oshal | 0 ncl ude, CasO
appl i cabl e, [t helI ol | owi ngf or Ceachpi ecelof Cequi pnent [ nst al | ed: 00O

descri pti onlof 0 tem O ocat i on[i by Or oonhunber ), Orodel Chunber, COseri al O
nunber, Ccapaci ty, ChanmeCandOaddr essOof Omanuf act ur er, ChanmeOandOaddr essOof O
equi prent Osuppl i er, Ccondi ti on, Osparefpart s i st, Onmanuf acturer' slcat al og, O
andCwar ranty. O0AOdr af t O i st Oshal | Ooel ur ni shedOat (t i meOof Ct r ansf er. O0TheO
final OistOshal | Ooelf urni shedd300daysOaf t er [t r ansf er Cof [0t helOconpl et edd
facility.

1. 30OCWARRANTYOVANAGEMENT
1. 3. 100War r ant yOVanagenent Pl an

TheCont r act or Oshal | Odevel opOabwar r ant yOmanagenent Opl anOwhi chDshal | Ocont ai nO
i nformati onlr el evant [t ot hellcl ause\Var r ant yOof OConst ruct i on. OOAt O east (1300
daysbef or et helpl annedOpr e- war r ant yconf er ence, [t heOCont r act or Oshal | O

submi t Ot heOwar r ant yOmanagenent Opl anf or OGover nnent Cappr oval . OOThewar r ant y O
managenent Opl anOshal | 0 ncl udeal | Or equi redCact i onsCandOdocunment st oCassur e
t hat [t heOGover nirent [r ecei ves[al | Owarranti esCt olwhi ch t 0 sOenti t1 ed. OOTheO

pl anOshal | Ooeld nCnarrati velf or mJandCcont ai nOsuf fi ci ent Odet ai | [t ol0r ender [ t O
sui t abl eldf or Ouselby[f ut ur edmai nt enancelandlCr epai r Oper sonnel , Owhet her O

t radesnen, Cor Oof Cengi neer i nglbackgr ound, Onot Checessarilyfam | iarOw t hCt hi sO
contract. O0Thelt er mI' st at us" Tas[ ndi cat ed[bel owIshal | [0 ncl udeduelldat eCandO
whet her [0 t enthasbeenOsubm t t edCor OwasUOacconpl i shed. OMWar r ant yOi nf or mat i ond
made[avai | abl efduri nglt he[dconst ruct i onCphaseshal | CbelOsubmi tt edt ot hed
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Contracti ngdOf fi cer Of or Oapproval Opri or Ot ofeachOnont hl yOpayCest i mat e. 0O
Approvedd nf ormati onlshal | CbeCassenbl edd nCalbi nder DandOshal | belt ur nedd
over [0t ot heOGover nment OuponCaccept ancelof [t heDwor k. OO0TheOconst ruct i onO

war r ant yOperi oddshal | Cbegi nOonlt heOdat eof Opr oj ect Caccept ancelandshal | O
conti nuelf or (0t hef ul | Opr oduct Cwar r ant yOper i od. O0JAD oi nt C40nont hOand[®Chont hO
war rant y nspecti onlshal | [belconduct ed, Onmeasur edf r onit i melof Oaccept ance, O
byt heOCont r act or, OCont ract i ngOf fi cer Candt he[OCust oner ORepr esent ati ve. (00

I nf or mati onOcont ai nedd n(t heCwar r ant yOmanagenent Opl anOshal | 0 ncl ude, Cbut O
shal | Ohot Cbell i m t edk o, [t helf ol | owi ng:

0000Ca. O0Rol esOandOr esponsi bi i ti esCof Oal | Oper sonnel Cassoci at edCwi t h(t he[
war r ant yOpr ocess, [0 ncl udi ngdpoi nt sOof Ocont act Oandt el ephonelnunber sCwi t hi nO
t helor gani zat i onsUof [t heOCont r act or s, Osubcont r act or s, Oranuf act ur er sCor O
suppl i er s nvol ved.

0000Ob. OCLi sti ngOandOst at usOof Odel i ver yOof Cal | OCer ti fi cat esCof CMarrant yf or O
ext endedOwar rant y[ t ens, [t o ncl uder oof s, OHVACbal anci ng, Opunps, Ot ors, O
transforners, Oandf or Cal | Ocomm ssi onedsyst enmsOsuchlasf i re[pr ot ect i onCandd
al ar misyst ens, Ospri nkl er Osyst ens, O i ght ni ngOpr ot ecti onOsyst ens, Cet c.

O000Cc. OOAO i st OF or DeachOwar r ant edCequi pnent , [ t em Of eat ur eof Oconst ructi ond
or syst entd ndi cati ng:

. OONanme[of i t em

. Ovbdel COandseri al Onunber s.

. OLocat i onOwher eld nst al | ed.

. ONanmeCandOphonelnunber sCof Ohanuf act ur er sCor Osuppl i ers.

. ONanes, Oaddr essesland(t el ephonelChunber sCof Osour cesof Ospar eld
parts.

6. OMar r ant i esCandt er msCof Dwar r ant y. O0OThi sOshal | O ncl udelone- year O
over al | Dwar r ant yOof Cconst ruct i on. 00 t enswhi chCOhaveOext ended

war rant i esOshal | Obeld ndi cat edOwi t h(separ at eCwar r ant yOexpi rati ond
dat es.

7. 00Cross-referenceltoOwarrantylcertificat esOasOappl i cabl e.

8. 0OSt ar ti ngpoi nt CandOdur at i onOof Dwar r ant yOper i od.

9. OO0Sumar y Cof Oai nt enancelpr ocedur esCr equi redt olcont i nuel hel

war rant y n[f or ce

10. OCr oss-ref erencelt olspeci fi cOperti nent OOper at i onCandMai nt enancel
nmanual s.

11. 00Or gani zat i on, ChanmesOandOphoneOhunber sOof Oper sons [t oldcal | OOf or O
war rant yser vi ce.

12. O0ypi cal Oresponsellt i nelandCr epai r Ot i nelexpect edf or Ovari ousO

war r ant edCequi prent .

abrwWwNBE

0000O0d. OOTheOCont ract or ' sOpl ansf or Uat t endancelat [t he4Oand©0nont hO
post - constructi onOwarrant y nspecti onsCconduct edby[t heOGover nnent .

0000Ce. OOPr ocedur eCandst at usOof [t aggi ngUof Tal | Cequi pnent Ccover edbyO
ext endedOwarranti es.

OO000Cf . O0OCopi esCof O nstructi onst olbelpost edChear [sel ect edpi ecesof O
equi prrent Owher elJoper ati onli sCcri ti cal Of or Owar r ant yCand/ or Osaf et y[Or easons.

1. 3. 2000Per f or manceOBond

TheOCont ract or' s(0Per f or mancelBondshal | Cr ermrai nCef f ecti vellt hr oughout [t he
constructionOperi od.

00000a. OO nCt heCevent [0t heOCont r act or [f ai | st oOconmmencelandOdi | i gent |y

SECTI ONO01780000Page1115



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

pur suelanyOconstructi onOwar r ant ywor kr equi r ed, Ot he[OCont racti ngOf fi cer O

wi | | Chavelt heOwor kOper f or medCby Dot her s, CandCaf t er Oconpl et i onDof Ot heCwor k, O
wi | | Ochar geldt helr emai ni nglconst ruct i onOwar r ant yOf undsOof Cexpenses[ ncurredd
byt heOGover nnent Dwhi | eCper f or m ngCt heOwor k, 0 ncl udi ng, Cbut Onot O i mi t edt o
admi ni strativelexpenses.

0000b. OO nCt heCevent Osuf fi ci ent Of undsUar elnot Oavai | abl e[t oCcover Ot hed
constructi onOwar rant yCwor k(Oper f or medby [t heOGover nnent Oat [t he[Cont ract or*' s
expense, [t heOContracti nglOf fi cer Owi | | Chavelt helri ght [t ol0r ecoupUexpenses(

f r onit heObondi ngCconpany.

0000Cc. O0Fol | owi nglor al Cor Owr i tt enCnot i fi cati onlCof Or equi redCconstructi onOd
war r ant y[r epai r Owor k, Ot heOCont r act or Oshal | Or espondd nalt i mel yOmanner . OO
WittenlverificationDOw |l O ol | owdoral O nstructi ons. OJFai | ur elof [t heO

Cont ract or [t ol0r espondwi | | Cbelcause[¥ or [t heCont ract i ngCX fi cer [t ojpr oceed
agai nst [t he(OCont r act or.

1. 3. 3000Pr e- War r ant y[IConf er ence

Prior Ot oldcont r act Cconpl et i on, OandCat Calt i meldesi gnat edCby [ heOCont r act i ngQd

O ficer, hedContractorshal | Oreet Owi t h(Ot heOCont ract i ngOf fi cer [t oOdevel opdald
nmut ual Ounder st andi ngOwi t h(r espect [t ot helr equi r enent sCof [t hi sCOsecti on. 0
Comuni cat i onCpr ocedur esf or OCont ract or Onot i fi cati onUof Oconst ructi onOwarrant y[d
defects, OprioritiesOw thlrespect [t ol helt ypelof [def ect, [r easonabl elt i me

requi r edf or OCont r act or O esponse, CandCot her Cdet ai | sCdeenedlnecessar ylby [t he[d
Contracti ngOr fi cer Of or [t heCexecut i on[of [t helOconst ructi onOwar r ant yOshal | [bheO
est abl i shed/ revi ewedOat [t hi sOneet i ng. OOl nOconnect i onCwi t h(t hesellr equi renent s
andCat [t helt i melof [t heOContract or' sCqual i t yCcont r ol Oconpl eti onldi nspecti on, O

t hedCont r act or Oshal | Of ur ni sht helnarme, [t el ephonelnunber OJandCaddr essCof Call

I i censeddandbondedlconpanywhi ch sOaut hori zed ol ni ti at eCandOpur sued
constructi onOwnar rant yCwor k(Oact i onOonCbehal f Oof Ot heOCont r act or . OOThi sOpoi nt Cof O
contact Owi | | bel ocat edOwi t hi n(t he ocal Oser vi celar eallof [t heOwar r ant ed
construction, Oshal | Cbelconti nuousl yCavai | abl e, CandOshal | Cbelr esponsi vellt o
CGover nrrent O nqui ryOonCwar r ant yOwor kCact i onCandOst at us. O0Thi sCr equi r ement OdoesO
not Or el i evel heOCont r act or Cof OanyUof 0 t sCr esponsi biliti esd nOconnecti onOwi t h
ot her Opor ti onsOof [t hi sOpr ovi si on.

1. 3. 40000Cont r act or ' sResponsell o0Const ruct i on[Marrant y[OSer vi ce[Requi renent s

Fol | owi nglor al COor Dwri ttenChoti ficati onCbyt heClContracti ngdX fi cer, [t he
Contract or Oshal | Or espondt oconst ruct i onCwar r ant y(ser vi celr equi remrent s nd
accordancewi t h(t he' Const ructi on[Mar rant yOSer vi cePri ori tyOLi st " Cand heO
threelcat egori esOof Oprioritiesistedbel ow OOThedCont ract or Oshal | Osubmi t Call
report DonCanyOwar r ant y[ t enit hat Chasbeenlr epai r edOdur i ngt heCwar r ant yO

peri od. OOThelr eport Oshal | G ncl ude helOcauselof [t helpr obl em Odat el eport ed, O
correctivelacti onlt aken, ODandOwhen(t helr epai r DwasUconpl et ed. OO f Ot hed

Cont r act or OdoesUnot Oper f or midt heOconst ruct i onOwar rant yOwi t hi nt het i mef ranesO
speci fied, Ot heOGover nment Owi | | Oper f or midt heDwor kOandObackchar get hed
constructi onOwar rant yOpaynent [ t enlest abl i shed.

O0000a. OOFi rst OPri ori t yOCodell. OPer f or mionsi t e[l nspecti ont oleval uat e
situation, ODandOdet er m neldcour sellof Cacti onwi t hi nO4Chour s, [ ni ti at eOwor kO
wi t hi nO060hour sOandOwor kOcont i nuousl yt oCconpl et i onOor Cr el i ef .

0000b. OO0SecondPri ori t yOCode2. OOPer f or midonsi t e[ nspecti ont oleval uat ed
si tuation, JandOdet er mi neldcour sellof acti onOwi t hi nO8Chour s, 0 niti at eOwor kO
wi t hi n[R4Chour sCandCwor kOcont i nuousl y[t olconpl eti onlor Crel i ef .

0000OCc. OOThi rdOPri ori t yOCode13. CTAl | Cot her Owor k[t ofbel ni ti at edDwi t hi n(0130
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wor k[OdaysOandOwor kcont i nuous! y[t oOconpl eti onCor Crel i ef .
00000d. OOThe™ Const ruct i onCMar rant yOSer vi ceOPri ori t y[Li st " 0 sOas[f ol | ows:

Code(1- Ai r (OCondi ti oni ngOSyst ens
(1) OORecr eat i onal Osupport.
(2) OJAI r Ocondi ti oni ngd eak[D nCOpar t Cof Cbui | di ng, 0 f Ocausi ngOdamage.
(3) OOAI r Ocondi ti oni nglsyst eninot Ccool i ngCpr oper |l y.

Code[11- Door s
(1) OOOver headOdoor sCnot Coper at i onal , Ocausi ngfalsecurity, Ofi re, Oor O
saf et y(pr obl em
(2) 0 nterior, Oexterior Oper sonnel Odoor sCor Char dwar e, Onot O
functioni ngOproperly, Ocausi ngCalsecurity, [fi re, Oor Osaf et yOpr obl em

Code[3- Door s
(1) OJOver headOdoor sCnot Coper ati onal .
(2) 0 nterior/exteriorOpersonnel Odoor sCor Char dwar eChot Of unct i oni ngO

properly.

Code(l- El ectri cal
(1) OOPower Of ai | ur e( enti r efar ealor Oany[Cbui | di ngOoper ati onal Cafterd
16000hour s) .
(2) 0O0Securitydights
(3) OOSnmokeldet ect or s

Code[R2- El ectri cal
(1) OOPower f ai | ur e noCpower [t o0alr oonior Opar t Cof Coui | di ng) .
(2) 0ORecept acl eCandd i ght s i nCalr oonilor Opar t Uof Coui | di ng) .

Code[13- El ect ri cal
Streetdights.

Code[1- Gas
(1) OOLeaksCandbr eaks.
(2) OONogas [k ol ami | yChousi ngCuni t Cor Ocant onnment Oar ea.

Code[11- Heat
(1) . O0Ar ealpower [f ai | urelaf f ecti nglheat .
(2). OOHeat er i nCuni t Onot Dwor ki ng.

Code[2- Ki t chenEqui prent
(1) OO shwasher Onot Coper at i ngCpr oper | y.
(2) OCAI | Oot her Cequi prent Chanper i ngOpr epar at i onCof Calneal .

Code[11- Pl unmbi ng
(1) OOHot Dwat er Cheat er [f ai | ur e.
(2) OdLeaki ngOwat er Osuppl yOpi pes.

Code[2- Pl unbi ng
(1) OOFI ushOval vesnot Coper at i ngCpr oper | y.
(2) OOFi xt uredrai n, Osuppl y i ne(t olconmode, Cor Cany[wat er [Cpi pel
| eaki ng.
(3) OOCommde eaki nglfat (base.

Code3OF Pl unbi ng
Leaky[f aucets.

Code[3- I nterior
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(1) OOFI oor sCdarmaged.
(2) OOPai nt Ochi ppi nglor Cpeel i ng.
(3) OOCasewor k.

Codel- Roof [Leaks
Tenpor arylr epai rsCwi | | ObelmadeCwher elinaj or Odanagelt oCpr opert yi s
occurring.

Code[2- Roof [Leaks
Wher emaj or Odamaget oOpr opert y[ sCnhot Ooccurri ng, Ocheckf or O ocat i onlof O
| eakOduri nglr ai nCOandCconpl et el epai r sonCal0Code[R2[basi s.

Code[2- Wat er (J( Ext eri or)
NoOwat er [t o[facil i ty.

Code[22- Wat er [J( Hot )
No[hot Cwat er 0 nOpor ti onOof Chui | di ngd i st ed.

Code[13- Al | Dot her Owor kOnot O i st eddabove.

1. 3. 50CWar r ant yTags

At [t hellt i melof (0 nstal | ati on, DeachOwar r ant ed(d t emikshal | [belt aggedwi t h(Ja

dur abl e, Ooi | CandOwat er [r esi st ant [t agfappr ovedby [t heOCont ract i ngOf fi cer. 0O
Eachlt aglshal | [belatt achedOw t hCalcopper Owi r efJandOshal | belsprayediwi t hJa

si | i coneOwat er pr oof (coat i ng. O0Theldat elof Uaccept ancelandt heOQCsi gnat ur ed
shal | Or emai nCbl ankOunt i | Opr oj ect 0 sOaccept edf or Cbenefi ci al Doccupancy. OThed

tagshal | Oshow(kt hel(f ol | owi ngli nf or mati on.
0000 a.
0000,
OO e .
00000d .
000 Ce.
OO

O0000g.

0Ty pelof Opr oduct / mat eri al

OOvbdel Onunber

O0Ser i al Onunber

O0Cont r act Ohunber

OCWar r ant yCperi od from

to

Ol nspect or' s(si ghature

O0Const ruct i ondCont r act or

OO00O00000CAddr ess

O0O000000OTel ephonelnunber

0000,

OCWar r ant ycont act

O0O0000000CAddr ess

O0O000000OTel ephonelnunber

OOO0a .

O"War rant y[r esponselt i melpri ori t y[code

OO0 . OCWARNE NG PRQJ ECTOPERSONNEL OTOCPERFORMIONL YUOPERATI ONAL CIVAI NTENANCED
DURI NGLTHELMARRANT YIPERI OD.

1. 400OMECHANI CALLTESTI NG, DADJUSTI NG, BALANCI NG, ANDLICOVM SSI ONI NG
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Prior Ot o i nal 0 nspecti onCandt r ansf er Cof [t helconpl etedfacility; Oal I O
reports, statements, [(certificates, JandCconpl et edlicheckl i st s0f or Ot esti ng, O
adj usti ng, [bal anci ng, ODandOconmi ssi oni nglof Ohechani cal Osyst ensOshal | Cbhel
submi tt edt olandCappr ovedlby [t he(OCont ract i ngOf fi cer DasOspeci fi ed nO
appl i cabl et echni cal Ospeci fi cati onlIsecti ons.

1. S5SOO0OCPERATI ONCANDOIVAI NTENANCEOVANUAL S

Oper at i onOmanual sCandOmai nt enancelanual s(shal | [belsubni tt edOasspeci fi ed. 0
Oper at i onOmanual sCandOmai nt enancelranual sOpr ovi dedC nCallcomonvol unelshal | O
belkcl earl y(di f f erenti at edCandshal | CbeOsepar at el y[ ndexed.

1. 6000FI NALCCLEANI NG

ThelOpr em seslIshal | Cbed ef t Cbr oonikl ean. OOSt ai ns, OOf or ei gnCsubst ances, Candd

t erpor ar y[ abel sOshal | Cbelr enovedf r onilsur f aces. O0Car pet OandOsof t Osur f acesO
shal | Cbelvacuuned. OOEqui prent Candf i xt ur esOshal | bellcl eanedt ofalsani t aryO
condi tion. OOFi | t er sUof Coper at i nglequi prent Oshal | Obelr epl aced. ODebri sCshal | O
belr enovedf r onir oof s, [dr ai nageldsyst ens, [gut t er s, CandOdownspout s. PavedO

ar easlIshal | CbeOswept Oandd andscapedCar easOshal | belr akedcl ean. O0TheDsi t e
shal | Chavelwast e, Osur pl usOat eri al s, Oandr ubbi shr enpbved. O0TheOpr oj ect Car eald
shal | Chavelt enpor ar y(Ist ruct ur es, (bar ri cades, Opr o ect [si gns, Candd
constructionfacilitiesO enoved. O0AO i st Dof Oconpl et edlcl ean-upd tensshal | O
beOsubmi t t edCont helOday Dof OOf i nal [ nspecti on

PART 2 OOOPRODUCT S NOTUSED)
PART 3 DOOEXECUTI ONC( NOTOUSED)

OOOOOOOF - CEndUof OSect i ond- -
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SECTI OND01850

CONTRACTLDRAW NGS
09/ 02

PART 1 OOOGENERAL
1. 1000AVAI LABI LI TYOOFOCADDIDRAW NGLFI LES

Af t er Cawar ddJandCupon(r equest , (0t hellel ect roni ¢ Conput er - Ai dedDr af t i ngland
Desi gn{ CADD) " [Odr awi ngf i | esOwi | | CbeOpr ovi ded o[t heCont r act or [f or Cuseld nO
pr epar ati onllof COconst ruct i onldat allr el at ed[t o[t helr ef er encedlcont r act Osubj ect O
tolt helX ol | owi ngt er rsCJandcondi ti ons.

Dat aldcont ai nedCon[t heselel ect roni cf i | esOshal | Ohot Chelusedf or Cany Cpur posel
ot her [t hanUasUaldconveni encell nt heOpr epar ati on0of Oconst ruct i onOdat alff or [t hed
ref erencedOpr oj ect . O0Any ot her Cuselor [r euselshal | (beat Ot heOsol elri skof O
theOCont ract or DandDOwi t hout O i abi I i t y[or O egal Oexposur e[t o[t heOGover nnent . [
TheOCont r act or Oshal | OmakelOnolcl ai nCandOwai ves[t ot helf ul | est Cext ent O

perm ttedlbyd aw, Canycl ai nilor Ocauselof Cact i onCof CanyUnat ur eagai nst [t he
CGovernrent, [0 t sfagent sOor Osublconsul t ant st hat Omay Car i seOout Cof Cor O nO
connecti onwi t h(t heCuselof [t heselel ectroni cofil es. OOTheOCont ract or Oshal |, O
tolt helX ul | est Cext ent Oper i tt edCbyd aw, 0 ndemi f yCandUhol dt he[OGover nient O
har M esslagai nst Cal | Odanmages, O i abilitiesCor Ocost s, O ncl udi ngr easonabl e
attorney' s(of eesfandldef enselkcost s, Oari si nglout Oof Tor Or esul ti ngf r onit heluseO
of [t hesellel ectroni cofil es.

Thesellkel ect r oni cOCADDCdr awi ng(f i | esOar elhot Oconstructi onOdocunent s. (0
Di f f erenceslmayexi st [bet weent heOCADDC¥ i | esCandlt heOcor r espondi ngQd
constructi onOdocunent s. O0TheOGover nrrent OmakesOnolr epr esent at i onlr egar di ngd
t heaccur acylor Cconpl et enessof [t hellel ect roni cOCADDCf i | es, Onor Odoes( t Chakel
representati onlt ot heldconpati bi |l i tyOof Ct hesedfil esCw t h(t he[dCont ract or s
har dwar e(or Osof t war e.
| f Ct heOCont r act or Cuses, (dupl i cat esCand/ or Chodi fi est hesellel ect r oni ¢cOCADD
filesf or Ousel nOproduci nglconstructi onCdat alr el at edt ot hi sCcontract, Cal | O
previ ousll ndi ci allof Oowner shi p(J( seal s, 0 ogos, Usi gnatures, O nitial sdandO
dat es) Oshal | belr enoved.

PART (2 OCCOPRODUCT S

NOTUSED

PART O3 OOOEXECUTI ON
NOTLUSED

000000 - OEndOof OSect i on(F -
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SECTI ON02220

DEMCLI TI ON
05/ 01

PART 1 OOOGENERAL
1. 100REFERENCES

TheOpubl i cati onsO i st edCbel ow or mJaCpar t Cof [t hi sOspeci fi cati onlt ot hed
ext ent [r ef er enced. O0TheOpubl i cat i onsOar e[r ef erredt ol n(kt he ext (by[basi cO
desi gnati onlonl y.

U. S. DARMYCCORPSTIOFCENG NEERS[( USACE)

EM1385-1-1 (1996) U. S. TAr my OCor psUof CEngi neer sOSaf et yO
and[Heal t h(lRequi r erent sCvanual

1. 2000GENERALCREQUI REMENTS

TheDwor kO ncl udesOdenol i ti on, Osal vageof 0 denti fi edli t ensCandOmat eri al s, O
and[r ermoval Cof Or esul ti nglr ubbi shCandOdebri s. O0Rubbi shCandOdebri sOshal | Tbhel
renmoveddf r onidGover nnent Opr oper t yOdai | y, Cunl essUot herw selddi rect ed, [t oCavoi dO
accumul ati onllat (Ot he(Odernol i ti onsi te. OOvat eri al sCt hat Ocannot (helr enovedO

dai | yOshal | Cbel(st or edld nCar easOspeci fi edCbyt he(OContracti ngdO fi cer. OO nO

t hel nt er est [of Coccupat i onal Osaf et yldandCheal t h, [t heCwor k(Oshal | Cheper f or med
i nCaccordancew t hDEM1385- 1- 1, [OSect i on[23, ODenol i ti on, CandUot her Cappl i cabl e
Secti ons. O nt hel nt er est Tof Cconser vat i on, Osal vageshal | ObeOpur suedt ot hed
maxi muniext ent Opossi bl e; Osal vagedO t ensdandCmat eri al sCshal | Cbhedi sposedUof O
aslspecified.

1. 3000SUBM TTALS

CGover nent Oapproval O sOrequi redf or Osubmi tt al sOwi t h(a[M* G' Odesi gnati on; O
submi tt al sChot Thavi ngCall G' Odesi gnat i onCar e(f or 0 nf or mat i onConl y. OCWhenO
used, Oaldesi gnat i onlf ol | owi ngCk he™ G' Odesi gnati onli denti fi es(t helof fi cel
that Owi | | Or evi ewt heOsubmi ttal Of or [t heOOGover nnent . O0Thef ol | owi ngOshal | CheO
submi tt edd nCaccor dancew t h(OSect i on[J013300SUBM TTALPROCEDURES:

SD- 030Pr oduct ODat a
Wor kOPI an; OG, OO

TheOpr ocedur esOpr oposedf or Ot heCacconpl i shnment Cof [t heDOwor k. OOTheO
procedur esOshal | Opr ovi delf or Osaf eCconduct Dof Ot heCwor k, 0 ncl udi ngO

pr ocedur esfandnet hods[t olpr ovi delnecessar ysupports, [ ateral O

br aci ngCandOshor i nglwhen(r equi r ed, Ocar ef ul Or enoval Oanddi sposi ti ond
of Omat eri al sOspeci fi ed(t olbelsal vaged, Opr ot ect i onUof Opr oper t yOCwhi chO
i st or emai nCundi st ur bed, Ccoor di nat i onCwi t hCot her Dwor kO nCpr ogr ess, O
andti nmel yOdi sconnecti onlof Outi i tyOservi ces. OOTheOpr ocedur esshal | O
i ncl udeCaldet ai | eddescri pti onlCof [t helmret hodsCOandCequi pnent [t olbed
usedlf or CeachOoper at i on, CandOt heOsequenceof Doper ati onsOi n

accor danceOw t hDEM1385- 1- 1.

1. 4000DUSTOCONTROL

SECTI ONO0222000Page1121
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TheOanmount Oof Odust Or esul ti ngCf roniddenol i ti onOshal | Dbelcontrol | edt oOprevent O
t heOspr eadof Odust [ oOoccupi edOpor ti onsOof [0t hellconst ruct i on(si t efdand o0

avoi dlcr eat i on[of Calhui sancell n(t heOsur r oundi nglar ea. 0OUselCof Dwat er Owi | 1 O
not [beljperm ttedCwhenli t Owi | | Or esul t 0 n, Cor Cer eat e, Chazar dousCor O

obj ecti onabl ellcondi ti onsOsuchlas( ce, [f | oodi ngCandpol | uti on.

1. 5000PROTECTI ON
1. 5. 1000Pr ot ect i onUof OPer sonnel

Duri ngt helOdenol i ti onOwor k[t heOCont r act or Oshal | Ccont i nuousl yOeval uat e[t he
condi ti onof (0t helist r uct ur e(bei ngldenol i shedCandt akeld mredi at e(Jact i ont o

pr ot ect Cal | Oper sonnel COwor ki ngli nCandCar oundt heOdenol i ti on(si t e. OONoOar ea, O
sect i on, Cor Oconponent Cof [Of | oor s, [0r oof s, Owal | s, Ocol umms, Opi | ast er s, Cor Dot her O
structural Cel enent Cwi | | Cbelal | owedt olbed ef t Ost andi ngCwi t hout Osuf fi ci ent O
braci ng, Oshori ng, Cor O at er al Osupport [t oCpr event Ccol | apsellor Of ai | ureCwhi | ed
wor kmenr enmoveldebr i sOor Oper f or nidot her Owor kO nCt heli redi at e[ar ea.

1.5. 2000Pr ot ect i onCof OOSt r uct ur es

Fl oor s, Or oof s, wal | s, Ocol umes, Opi | ast er s, CandOot her Ost ruct ur al Cconponent s

t hat Oar e(desi gnedOandconst r uct edt o0st andOwi t hout O at er al Osupport Dor O

shori ng, CandOar e(det er m ned(t olbell n(st abl eJcondi ti on, Oshal | Or emrai nO

st andi ng[wi t hout Caddi ti onal Obr aci ng, Oshori ng, Cof O at er al Osupport Cunti | O
denol i shed, Cunl essdi r ect edot her wi sel[by[t he[OContracti ngX fi cer. (OThed

Contr act or [shal | Censur el hat Onollel enent sCdet er m nedt obelunst abl eCared ef t O
unsupport edlandshal | Cbelr esponsi bl e or Opl aci ngbandOsecur i nglbr aci ng, O
shori ng, Cor O at er al Osupport sCasOmay belr equi r edCasCalr esul t Oof DanyCcutting, O
renoval , Oor Odenol i ti onCwor kOper f or medCunder [t hi sCcont ract .

1. 5. 3000Pr ot ect i onUof [EXi st i ng[Property

Bef or e[begi nni nglanyOdenol i ti onOwor k, [t hedCont ract or Oshal | Osur vey [t hellsi t e[
andCexam nelt heldr awi ngsCandOspeci fi cati onst odet er ni nelt helext ent Dof [0t heO
wor k. (0TheOCont r act or Oshal | [t akelnecessar yOpr ecaut i onst oCavoi dOddanmaget o0
exi stingl tenst olr enmai N[ nlpl ace, [t olbelr eused, Cor [t o0 enai n[t heOpr opertyO
of [t heOGover niment ; CanyOdanmaged t enmsOshal | Chelr epai r edOor [r epl acedCasO

appr ovedlby[t heOContract i nglOf fi cer. OOTheOCont r act or shal | Ccoor di nat et hed
wor kof [t hi sOsecti onOwi t h(Jal | Dot her Owor kCandOshal | Oconst ruct CandOmai nt ai nO
shori ng, [braci ng, CandOsuppor t sfas[r equi red. OO0TheOCont r act or [shal | Censur e

t hat Ost ruct ur al Cel enent sCar e(hot Cover | oadedCandshal | belr esponsi bl el or O

i ncreasi ngOstruct ural Osuppor t sCor Caddi nglnewdsuppor t sCasCaybelr equi redCasO
alr esul t Oof CanyOcut ti ng, Or enoval , Oor Odenol i ti onOwor kOper f or medOunder [t hi sO
contract.

1.5. 4000Pr ot ect i onOFr onit he[Méat her

Thell nt eri or Cof [hui | di ngst ol emai n; Osal vageabl elmat eri al sOandOequi prent O
shal | Cbelpr ot ect ed r onit heOweat her Cat Oal | [t i nes.

1. 5. 5000Envi r onnent al OPr ot ecti on

TheDwor kOshal | Oconpl yOwi t h(t heOr equi r enent sUof OSect i on001355CENVI RONMVENTAL
PROTECTI ON.

1. 6JJCBURNI NG

Theuselof [bur ni nglat [t heOpr oj ect [si t eI or [t hedi sposal Cof [r ef useandO
debrisOwi | | Ohot Cbhelperm tt ed.

SECTI ONO0222000Page[1122
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1.

7UOOUSEDOFLEXPLOSI VES

Usellof Cexpl osi veswi | | Onhot Chelpermi tt ed.

PART 2 CPRODUCT ST Not CAppl i cabl e)

PARTBOOOEXECUTI ON

3.

1000EXI STI NGISTRUCTURES

Exi stingstructuresl ndi cat edshal | Cbelentirel y(r enoved. O0Si dewal ks, Ocur bs, O
gut t er sfdandIst reet O i ght Cbasesshal | [belr enovedOas(i ndi cat ed.

C20000TI LTI ES

Di sconnectionlof OutilityOservices, Owithrel at edOnet er sCandCequi pnent, Oar e
speci fi edd nOSect i on001005. OUEXi stinglutilitiesOshal | Cbelr enoveddasO

i ndi cat ed. OWhenOuti i tyd i nesCar eCencount er edt hat Car eOhot O ndi cat edOonO
t heOdr awi ngs, [0t heOCont racti ngX fi cer Oshal | Cbelhot i fi edOpri or [t olf urt her O
wor k[ n[t hat Car ea.

. 300CFI LLI NG

Hol es, openlbasenent sCandot her Thazar dousopeni ngsshal | Cbel¥ il | ed nO
accor dancew t hOSect i on[d.

. 40000D1 SPOSI TI ONCOFLIVATERI AL

Titl et oOrat eri al DandCequi pnent [t oCbedenol i shed, Oexcept OGover nrent Osal vageO
andChi storical O tens, O sCivest edd n(t heCont r act or Dupon¥ ecei pt Oof Onot i cet o
proceed. OOTheOGover nment [Cwi | | Onot Chelr esponsi bl eldf or Ot heCcondi ti on, O ossCor O
damagelt oOsuchOpr opertyOaft er Onot i cellt olpr oceed.

. 4. 1000Sal vageabl el t emsCandOvat er i al

Contract or [shal | Osal vagell t ensCandOmat eri al [t o0t heOmaxi munilext ent Opossi bl e.

4. 1. 1000Mat eri al OSal vagedf or [t heCont r act or

Mat eri al Osal vaged(f or [t heCont r act or Oshal | CbeOst or edCasCappr ovedby [t he[
Contracti nglOf fi cer Candshal | Chelr emovedf r onfiGover nnent [pr opert y(bef or e
conpl eti onlof [t heCcont ract . OOvat eri al [sal vagedf or [t heCont r act or Oshal | Onot O
besol dConllk helsi te.

4.1, 2000 t ems0Sal vaged[f or [t he(OGover nnment

Sal vaged( t ens [t or emai n[t heOpr oper t yOof [t heOGover nment Oshal | Cher enovedd nO
aOmanner [t oCpr event Odamage, CandOpackedOor Ocr at ed[t oOpr ot ect [t held t ens[f r ontd
danmagewhi | e nOst or agelor Odur i ngOshi prent . O t ersOdanmagedOdur i ngCr enoval O
or st or agelIshal | Cbelr epai r edOor Or epl acedt oOhat chlexi sti ngl t ens. (0

Cont ai ners(shal | Cbelpr oper| yli denti fi edlast olcont ents. O0Theld t ens[r eser vedd
aspr oper t yOof [t heOGover nent 0 ndi cat edDont heOdr awi ngsOshal | CbeOdel i ver edO
t ot hellar easdesi gnat ed[by[t he[lContracti ngdX fi cer.

.4.1.300Hi storical Otens

Hi stori cal 0 tensshal | Cbelr enoved nCalhanner [t oCpr event Odamage. 0TheO
fol | owi nglhi storical 0tensOshal | Cbelldel i ver edt ot heOGover nnent OOf or [

SECTI ONO02220000Page[1123
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di sposi ti on: OOCor ner st ones, Ccont ent sCof Ccor ner Ost ones, JandOdocumnent [boxesO
wher ever 0 ocat eddon[t hellsi t e.

3. 4. 2000Unsal vageabl eCvat eri al

Concr et e, Omasonry, OandOot her Ononconbust i bl et eri al , Cexcept Oconcr et e
permittedolremai n(d nCpl ace, Oshal | Cbeldi sposedUof Cof f (si t e.

3. 5000CLEANCUP
Debri sCandCr ubbi shOshal | Ooelr enoved r ombasement Oandsi mi | ar Oexcavati ons. 0
Debri sshal | Ooelr enovedCand r ansport edd nCalmanner [t hat Opr event s(spi | | ageD
onlst r eet slor Oadj acent Car eas. O0Local Or egul at i onsOr egar di ngChaul i ngCandO
di sposal [shal | Cappl y.

3. 6 00OPAVEMENTS
Exi sti ngOpavenent sOdesi gnat edf or Or enpval Oshal | besawicut Oandr enoved nO
accordancew t h(t heOdet ai | sOshownCont heOdr awi ngsCandt ot hed i mi t sCand o
aldept hUof (11800 nches.

0003 - OEndOof OSect i on(} -
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SECTI ON[02222
EXCAVATI ON, OTRENCHI NG, ANDOBACKFI LLI NG

03/98
PART 1 OOOGENERAL

1. 10000REFERENCES
TheOpubl i cati onsd i st ed[bel ow or nCalpar t Cof [t hi sCspeci ficati ont ol he
ext ent [r ef erenced. OO0TheOpubl i cat i onsOar el ef erredt ol n(k het ext Chy[basi ¢
desi gnati ononl y.
AMERI CANCISOCI ETYOOFOTESTI NGJANDOMVATERI ALSI( ASTM

ASTMID U422 (1963; ORO1990) OParti cl e- Si zeOAnal ysi s
of 0Soi | s

ASTMD11556 (1990) ODensi t yOandOUni t Wi ght Cof
Soi | 0 nOPI acelby [t heOSand- Conewet hod

ASTMID1557 (1991) OLabor at or yOConrpact i on
Characteri sti cslof OSoi | OUsi ngCvbdi fi edd
Ef fort
(56,0000 t-1bf/cu.ft. 2, 7000kN-nmfcu.m))

ASTMID12216 (1992) OLabor at or yDet er m nat i onCof VAt er
( Moi st ur e) OCont ent Dof OSoi | DandORock

ASTMID(12487 (1990) A assi fi cati onlof OSoi | sCf or
Engi neeri ngOPur poses

ASTMID12922 (1991) ODensi t yCof OSoi | Cand
Soi | - Aggr egat el nOPl acelby[Nucl ear Ovet hods
( Shal | owdDept h)

ASTMID13017 (1988) (Mat er [Cont ent Dof (JSoi | BandORock [l n
Pl acelby[Nucl ear OMet hods [ Shal | owDept h)

ASTMID4318 (1984) OLi qui dOLi mi t, OPl asti cOLi m t, Oand
Pl asticityd ndexOof OSoi | s

U. 0S. OARMY, OCORPSOOFCENG NEERSLY COE)

EM1385-1-1 (1996) OSaf et ydand[Heal t hCORequi renent s
Manual

1. 2000DEFI NI TI ONS
1.2.1000Sat i sfactoryOvaterial s
Mat eri al sCcl assi fi edCbyASTMID2487 Cas OGW OGP, 0GM OGC, OSW OSSP, OSM
M., 0OCB, CandOCHOar e(sat i sfact ory[ n-si t udandCasf i nal Obackfill. O3
1. 2. 2000Unsat i sfactoryOvaterial s
Mat eri al sCcl assi fi edlbyASTMID2487Oas0L, (OH, CandOPt Car e

unsat i sfact oryl n-si tuOandOasUOany ki ndCof Of i | | . OOMat eri al sCcl assi fi edOas
AL, OVH, OandOOHCar eClunsat i sf act or yfas(f i nal Cbackfi | | Cbeneat h(pavenent
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cuts. OOUnsat i sfact orylmat eri al sfal soldi ncl udet hoseOmat eri al sOcont ai ni ng
r oot sdandot her Dor gani cOmatt er, (0t rash, Odebri s, Of rozenOmat eri al s, DandOst ones
| ar ger [t han[1B0 nches.

1. 2. 3000Cohesi onl essOandOCohesi ve[Vat eri al s

Cohesi onl essOmat eri al sOshal | 0 ncl udeOnat eri al sCcl assi fi edd nOASTMID
2487 0as OGW OGP, OSW DandISP. O0Cohesi veOmat eri al s ncl udeOmateri al s

cl assi fi eddasOGC, OSC, OM_, OCL, OvH, OandOCH. OOvat eri al sCcl assi f i edOasOGVOand
SMOwi | | Tbeld denti fi edOasCcohesi onl essConl yCwhen(t hef i nesOar eChonpl asti c.

1. 2. 400Rock

Rockshal | Oconsi st Oof Cboul der sCheasur i ng2- 1/ 2Ccubi cOyar dsOor Oror eJand
mat er i al st hat Ocannot [bhelr erovedwi t hout [syst emat i cOdri | |i ngfdand[bl asti ng
suchlUasCr ockOmat eri al O n edges, [beddedldeposi ts, Ounstrati fi eddmassesCand
congl omer at eldeposi t s, Candbel owdgr oundOconcr et elor Omasonr y(Ost r uct ur es,
exceedi ng[201/ 20cubi cOyar dd nlvol unme, Oexcept [t hat Opavenment sOwi | | Onot [he
consi der edCas[r ock.

1. 2. 5000Unyi el di ngOvat eri al

Unyi el di nglmat eri al Oshal | Oconsi st Oof Or ockOandOgr avel | yOsoi | sOw t h(st ones
gr eat er (0t han130 nches[ nOanyOdi nensi on.

1. 2. 6000Unst abl eOvat eri al

Unst abl elmat eri al Oshal | Oconsi st Oof Orat eri al st ooCwet [t oOpr oper | yOsuppor t
thelutilityOpi pe, Ocondui t, Oor Cappurt enant Ost ruct ur e.

1. 2. 7000Degr eellof OConpact i on
Degr eellof Oconpact i onOshal | belexpr essedOasUOalper cent agelUof [t heOnaxi mum
densi t yOobt ai nedCby [t helappr opri at e(pr ocedur e[pr esent edd nCASTMD
1557, Oabbr evi at edCher ei naf t er DasOper cent Oraxi nunmidensi ty.

1. 3000SUBSURFACELIDATA

Subsur facelsoi | Cbori ng ogsCar e(pr ovi ded nOspeci fi cati onlsecti onJ010550

SO LOBORI NGCDATA. OThelOsubsoi | [ nvesti gati onr eport CandOsanpl esUof Orat eri al sO
takenf r omsubsur f acel nvesti gati onsOnaybellexam nedCat Ot he[Nor f ol k[Di strict. O
OTheselldat all epr esent [0t he[best [subsur f acell nf or mati onCavai | abl e; Chowever, [
vari ati onsOmaylexi st 0 nt helsubsur f acelbet weenlbori ng ocati ons. 0

1. 4000SUBM TTALS
CGover nient Oapproval O sOrequi redf or Osubni ttal sOwi t h(all G' Odesi gnat i on;
submi tt al sthavi ngCan FI O' Odesi gnat i onCar edf or 0 nf or mat i onOonl y. OOThe
fol | owi nglshal | CbeOsubm tt edd nCaccor danceOw t hOSect i ons[0013300SUBM TTALO
PRCCEDURES:
SD- 090vanuf act urer' sOFi el dOReports
Soi | s(Test s; 0.
Di spl acenent Cof OSewer s(Test s; [

Copi eslof Oal | O abor at oryOand(fi el dt est Or eport sOshal | CbeOsubni t t edt ok he
Contracti nglOf fi cer Dwi t hi n(072Chour sCof [t heldconpl et i onCof [t helt est . (O
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Requi redsoi | st estsOforfill, Obackfill, DandOsubgradelimat eri al sCshal | [beO
submi ttedOpri or [t o[begi nni nglbackfi | | CandOconpact i onCoper at i ons.

1. SOO0OMEASUREMENT DANDOPAYMENT

Al | Oreasur enent CandOpaynent Owi | | belbasedConCconpl et edCwor k(per f or nedi n
accordancewi t h(Ot heddr awi ngsUandspeci fi cati ons.

1. 5. 10000r enchOExcavat i on

TrenchOexcavati onOshal | Ohet heOnunber Cof O i near [f eet Cheasur edCal onglt he
centerlinelof [t he(t renchCandOexcavat ed(t ot he[dept hsOand[Owi dt hsOspeci fi ed
for [ heOparticul ar Osi zeCof Opi pe. OONod ncr easelshal | CbheOradelf or [t hellextra
wi dt hOr equi r edCat Omanhol esOandsi mi | ar Ost ruct ur es. O0Paynent Of or Ot r ench
excavat i onJassolhneasur edOshal | Oconst i t ut e[ ul | Opaynent Of or Dexcavat i onCand
backfilling, 0 ncl udi nglspeci fi edlover dept hexcept 0 nlr ockOor Cunst abl e
trenchbot t ons. O0OUnst abl el r enchbot t onsOshal | Cbelr epl acedbysel ect

granul ar Omat er i al CandOpai df or CasOspeci fi ed(bel ow. OO7r enchCOexcavat i onOshal |
al sold ncl ude heladdi ti onal Dwi dt h(Jat Omanhol esCandOsi ni | ar Ost ruct ur es, [t he
fur ni shi ng, Opl aci ngfdandr enoval Cof Osheet i ngfandbr aci ng, Opunpi ngfand

bai | i ng, OandCal | 0 nci dent al sOnecessar y[t oClconpl et et heCwor kr equi r edCby

t hi sCsecti on.

1. 5. 2000RockExcavat i on

Rocklexcavat i onOshal | ObeOreasur edCandCpai dOOf or Chy [0t heOnunber Cof Ocubi cOyar ds
of accept abl yOexcavat edr ockOnat eri al . OOTheOmat eri al Oshal | CbeOneasur edi n
pl ace, [but Ovol unelshal | ChelbasedUonCalmaxi nunii30-i nchOwi dt h(Of or Opi pes(112

i nches nOdi anet er Dor O ess, DandOaOmaxi munmiwi dt hOof (01600 nchesgr eat er [t han

t heOout si dedi aret er Cof [t heOpi pelf or Opi pesOover 0120 nchesO ndi anet er . O0The
measur enent [shal | O ncl udeal | TOaut hori zedCover dept h(or ockCexcavat i on(Jas

det er m nedlby [t hedCont ract i ngOk f i cer. OOFor Omanhol esCandOot her

appurt enances, vol unesof Or ockOexcavat i onCshal | (belconput edOont he(basi sOof
100f oot Dout si delof [t heOwal | O i nesUof [t heOst ruct ur es. O0Paynent Of or Or ock
excavati onOshal | CbeOradell nCaddi ti on(t ot heOpr i celbi dCIf or [t helt rench
excavati on, OandOshal | 0 ncl ude(al | Ohecessaryddri | | i ngOdandbl asti ngCandCal |

i nci dent al sCnecessar y[t ollexcavat eCanddi sposellof [t helr ock. OOBackfil |

repl aci nglr ockOexcavat i onOshal | Onot [belpai dCf or Osepar at el y, [but Oshal | [be

i ncl uded n(t heCuni t Opri celf or Or ockCexcavat i on.

1. 5. 3000Sel ect OG anul ar Ovat eri al

Sel ect Ogr anul ar Orat eri al Oshal | CbeOreasur edC nCpl aceOas[t heCact ual Ocubi ¢

yar dsr epl aci nglwet Oor Ounst abl eCnat eri al O nCk renchbot t ons . OdTheCuni t O

pri celshal |

i ncl udel ur ni shi ngOandOpl aci ngCt helgr anul ar Omat eri al , Oexcavat i onCand

di sposal Oof Cunsati sfactorylmat eri al , DandCaddi ti onal Or equi r enent sf or

sheet i ngCandbr aci ng, Opunpi ng, (bai | i ng, Ocl eani ng, OandOot her 0 nci dent al s
necessar y[t olconpl et et he[Owor k. OO0Paynment [f or Osel ect Cgr anul ar Orat eri al Oshal |
beOradel nCaddi ti onlt ot helhi dCpri celf or [t r enchCexcavat i on.

PART 2 OOPRODUCT S

2. 1000SELECTOGRANULARCVATERI AL
Sel ect Ogr anul ar Oat eri al Oshal | Oconsi st Oof Owel | - gradedOsand, Ogr avel , Ocr ushed
gravel , Ocrushedst onellor Ccr ushedIsl aglconposedof Thar d, [t oughCandOdur abl e

particl es, DandOshal | Ocont ai nOnot Onor et han0100per cent Chy Dwei ght Cof Oat eri al
passi nhgfalNo. [(200CheshIsi eveOandno esst han9500per cent [Cby Dwei ght [passi ng
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t hel-i nchsi eve. O0OVaxi munilksi zeOshal | Cbed30 nches.
2. 2000 NI TI ALOBACKFI LLOVATERI AL

Initial Obackfill Oshall Oconsi st Uof Osel ect Ogr anul ar Ohat eri al Oor Osat i sfactory
mat eri al s(0f reef ronir ocksO10 nchOor O ar ger 0 nOanyOdi nensi onCor [f r ee[Jf r om
rocksOof Osuchsi zeOasr econmended by [t he(pi pelmanuf act ur er, Dwhi chever [ s
smal | er. OO

2. 300BRI DA NGOVATERI AL

Bri dgi ngOmat eri al Oshal | Cbelkcl eangr avel Oor Osandygr avel Oneet i ngOVDOTOSi ze
No. 03Cor ONo. 2, Dor Cappr ovedCequi val ent . 00

2. AOPLASTI COVARKI NGLTAPE

Pl asti cOrar ki nglt apeOshal | (belaci dOandOal kal i - r esi st ant Opol yet hyl enelf il m
6-i nchesOw de[wi t hOm ni munit hi cknessUof (0. 0040 nch. O0Tapelshal | Ohavela

m ni nunidst r engt hOof 017500psi O engt hwi seCandd15000psi Ocr osswi se. OOThelt ape
shal | beOmanuf act uredOwi t h nt egral Owi res, OO oi | Cbacki ngCor Dot her OreansCt o
enabl edet ect i onlbyUalhet al Odet ect or Dwhent het apeld sCbur i edCupt oO30f eet
deep. OOThelk apelshal | (belof Calt ypelspeci fi cal | yOmanuf act ur edf or Ohar ki ng
andd ocat i nglunder groundCutilities. OdTheOmet al | i cOcor elof [t he(t apeOshal | [he
encasedl n(aOpr ot ecti velJ acket Dor Opr ovi dedwi t h(Dot her Oheans(t oprot ect (i t
fronilcorrosi on. OdOTapelcol or (shal | [bheCasOspeci fi eddd nOTABLEO1Candshal | Chear
alcont i nuousOpri nt edd nscri ptionOdescri bi nglt heOspeci ficOutility.

OO OO OO OO OO OO OO
TABLEOL. OOTapeCol or

ODOO0O0000000000Red : DOO0O0OOO000CE] ectri

IDOOOOO0O000000Yel | ow: 0OO0O00000Gas, 0G|, ODanger ousCVat eri al s
IOIO0OOO00000000000r ange: O0O0000TTel ephone, OTel egr aph, OTel evi si on,
OOOOOCODOOOOOOOOOOOO0O0000000000Pol i ce, DandOFi r edCommuni cat i ons
OODO00O000000000BI ve: OODOO0OO00OC WAt er OSy st ens

OOO0OOOOOOOO0O00Gr een: OOOOOOOOO0Sewer [Sy st ens

2. 500CAPI LLARYCMATEROBARRI ER
2. 5. 1000Consi st ency
Capi | | ary[Wat er OBar ri er Oshal | Oconsi st Cof Ocl ean, Ocr ushed, Ononpor ous [ ock,
crushedOgr avel , Oor OuncrushedOgr avel . O0TheOmaxi nunidparti cl e(si zeOshal | [bhe
1- 1/ 20 nchesCandOnolor et han130per cent Chy Cwei ght Oshal | OpassCt heCNo. (8si ze
si eve.
2.5.2000Subst i tuti on
Coar selaggr egat ellconf or m ngt oOVDOTOSPECSOSect i on0ONo. 203, OTabl el | - 3,
aggr egat elIsi ze[No. 570 slsati sfact orylasUallcapi | | aryOwat er Cbarri er.
PARTBOOOEXECUTI ON
3. 10DRAI NAGECANDICDEWATERI NG
3. 1. 100Dr ai nage
Sur f aceOwat er [shal | Cbe[di r ect edaway [f r omidexcavat i onfJandconstructi on(3sites
solas[t oOpr event Cer osi onCandOunder mi ni ngOof [f oundat i ons. (DI ver si on
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di t ches, Odi kesCandOgr adi ngOshal | OheOpr ovi dedCandOmai nt ai nedCasOnecessary
duri nglconstructi on. OExcavat edIs|l opesCandlbackfi |l | Osurfaceslshal | Cbe

pr ot ect ed[t oOpr event Cer osi onCandsl oughi ng. O0Excavat i onOshal | Chelper f or med
solt hat [t heOsi t eCandOar eald mredi at el yOsurr oundi nglt helOsi t eCandOaf f ecti ng
oper ati onslCat [t hel(lsi t e(shal | Cbelcont i nual | yOJandOef f ecti vel y(dr ai ned. CO

3. 1. 2000Dewat eri ng

G oundwat er [f | owi ng[t owar dlor [ nt oClexcavat i onsOshal | [belcontrol | edt o0

pr event sl oughi nglof Cexcavat i onsl opesCandOwal | s, [bhoi | s, Oupl i ft DandCheaveO
i n(t heexcavat i onCandCt oClel i m nat el nt erferencelw t hOor der | yOpr ogr esslof O
construction. OOFrenchlOdr ai ns, Osunps, Odi t chesOor [t renchesOwi | | Chot Cbel
perm ttedOw t hi nO30f eet Dof [t hef oundat i onUof anyOst ruct ur e, Cexcept Owi t hO
speci ficOwmittenBapproval , CandOaf t er Ospeci fi cOcont ract ual Opr ovi si onsf or O
rest orati onllof [t hef oundat i onCar eallhavelbeenOrade. [00Cont r ol Onmeasur esshal | O
belt akenlby[t helt i me(k hellexcavat i onlr eachest heOwat er (1 evel O nCor der [0t o
mai nt ai n(t held ntegrityOof Ot heli n-situlmat eri al . OOWhi | el heCexcavat i onldi sO
open, [t he[wat er O evel Oshal | DoeOmai nt ai nedOcont i nuousl ybel owt heOwor ki ngOd

l evel .

3. 2000EXCAVATI ON

Excavati onOshal | Ooelper f or medt o0t hed i nesCandOgr ades(d ndi cat ed. OORock
excavati onlOshal | [ ncl udelr enoval CandOdi sposi ti onlof Oat eri al Odef i nedlas
rockd nOpar agr aph MATERI ALS. " [JEar t hClexcavat i onOshal | O

i ncl uder enoval OandOdi sposal Oof Oat eri al Onot Ccl assi fi eddasCr ock

excavat i on. OODur i nglexcavati on, Omat eri al Osat i sfact oryf or Obackfilling
shal | Cbelst ockpi | edd nCanOor der | yOmanner Cat Oaldi st ancelIf r onit he[Cbanks Cof
theltrenchCequal Ot o011/ 2t heOdept hCof [ helexcavat i on, (but 00 nChol nst ance
cl oser [t han[R2[f eet . OOExcavat edOmat eri al Onot [0r equi r edOor Onot Osat i sfactory
f or Obackfi || Oshal | Cbelr enovedf r omdGover nirent Opr oper t yOOG adi nglshal | (heO
doneasOmay[belnecessar y[t olpr event Osur f aceOwat er Of r onidf | owi ngli nt ot heO
excavat i on, DandOanyOwat er Oaccunul at i ngt her ei nOshal | Cbelr enovedt olhai nt ai nO
theOst abi | i t yOof (0t he[bot t onflandOsi desUof [t heCexcavat i on. O0OUnaut hori zedO
over excavati onOshal | ObeCbackfil | edd nCaccor danceDw t hCpar agr aph

" BACKFI LLI NGCANDOCOWPACTI ON' Oat OnoCaddi ti onal Ocost [t o[t he[OGover nment .

3. 2. 10007r enchOExcavat i on

Thelk renchshal | Cbelexcavat edCasr ecommendedby [t heOmanuf act ur er Oof [t he

pi pelt olbel nstal | ed. O0Tr enchOwal | sChel owt helt opOof [t helpi pelshal | Che

sl oped, Oor Omadellver ti cal , OandOof OsuchDwi dt hOasr econmended n(t he

manuf act urer' sf nstal | ati onOmanual . OWher efnolmanuf act urer' st nstal | ati on
manual 00 sCavai | abl e, Ot renchOwal | sCbel owt helt opUof Opi pelshal | [beChade
vertical . OOTrenchOwal | sOshal | Obelshor ed, Ocut Cbhack® oCalst abl elsl ope, Oor
provi dedwi t h(Jequi val ent OreansCof Cpr ot ecti onf or Cenpl oyeeswholOnhay [be
exposedt olovi ngOgr oundCor Ccavel nCaccor danceOw t h(JEMI385- 1- 1. (0Tr ench

wal | sOwhi char eCcut CbackOshal | Cbelexcavat edt olat [ east [0t helangl e[of [r epose
of [t he[3soi | . O0OSpeci al Cat t enti onshal | Cbhegi vent oOs| opesOwhi chOmray [be

adver sel y[Oaf f ect edCby[weat her Cor Choi st ur eldcont ent . OOThelt r enchOwi dt h(bel ow
t hellt opUof [Cpi peldshal | Onot Oexceed2400 nchesOpl usCpi pelout si dedi anet er

(O D.) O or Opi peslof O esst han[2400 nches nsi dedi anet er JandOshal | Onhot
exceed360 nchesOpl usCpi pelout si dedi amet er Of or Osi zesO ar ger Ot han[240 nches
i nsi deldi anet er. (Wher e(0r ecommendedt r enchCwi dt hsOar e(lexceeded, [r edesi gn,

st ronger Opi pe, Oor Ospeci al O nstal | ati onCpr oceduresshal | Cbeluti | i zedCbyt he
Contract or. OdThelcost Cof Or edesi gn, [Ost ronger Opi pe, Oor Ospeci al O nstal | ati on
pr ocedur esshal | Obelbor nelby[t he[0Cont r act or Cwi t hout CanyUaddi t i onal [Ocost [t o
t heOCGover nrent .
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3.2.1. 1000Bot t onilPr epar ati on

The[bot t onsof [0t r enchesshal | [beOaccur at el yOgr aded™ oOpr ovi de[uni f orm
bear i ngCandOsupport [f or (0t helbot t onidgquadr ant Cof Ceachsect i onCof [t helpi pe.
Bel | Chol esshal | [bellexcavat ed(t o[t he(necessar y[si ze(at Ceach([ oi nt Cor
coupl i nglt oCel i M nat e[Jpoi nt Cbear i ng. (0St onesOof (1300 nchesor (gr eat er 0 n
any[di mensi on, Oor Casr ecomrended by [t hel(pi pelmanuf act ur er, Dwhi chever [ s
smal | er, Oshal | Obelr enoved(t oCavoi dCpoi nt (bear i ng.

3. 2. 1. 2000Renoval Oof OUnyi el di ngOvat eri al

Wher eddunyi el di ngOmat eri al 0 sOencount er ed[ nt helbot t oniJof [0t helt r ench, OsuchO
mat eri al Oshal | (belr enovedCasdi r ect edt ot her equi r edgr adeCandr epl acedO
wi t h(Isui t abl eOmat eri al sCasOpr ovi ded nCpar agr aphUOBACKFI LLI NGCOANDOICOVPACTI ON.

3. 2. 1. 3000Renoval Oof OUnsat i sfact oryCandOUnst abl e(Vat eri al s

Wher eClunsat i sf act or yCor Cunst abl e(rat eri al sOar eCencount er edi n(t he[bot t onilof
theltrench, OsuchOmat eri al sOshal | [belr enovedt o[t heOdept h{di r ect edCand

repl aced ot heOpr oper Ogr adeOw t h(Osui t abl elrat eri al sOasOpr ovi ded n

par agr aphOBACKFI LLI NGJANDOCOVPACTI ON. (Mhenr enoval Cof Cunst abl eChat eri al O sO
requi redOduel® ofact i onCor 0 nact i onUof [t heCont r act or [ nChi sCper f or mancellof O
t heOwor k, [t her esul ti ngChat eri al Oshal | (belexcavat edCandr epl acedby [t he
Cont ract or Owi t hout Caddi ti onal Ocost [t o[t he[OGover nment .

3. 2. 2000Excavat i ondf or OAppur t enances

Excavat i onIf or Oanhol es, Ocat ch- basi ns, 0 nl et s, Oor Usi mi | ar Ost ruct ur esCshal |
beOsuf fici ent (Ot ol eavelat O east 01200 nches[kl ear (bet weent heCout er
structureBsurfacesOandt heldf acellof Ot heOexcavat i onOor Osupport Chenber sO

Renoval Oof Ounst abl elimat eri al Oshal | CbeasOspeci fi eddabove. OMWhenOconcr et ellor O
masonry[ st olbelpl acedd nCanCexcavat edar ea, Ospeci al Ocar e(Ishal | (belt akenO
not [t oldi st ur bt heCbot t oniof [t helexcavat i on. OOExcavat i ont ok helf i nal Ogr adeO
| evel Oshal | Onot beOnmadeOunt i | 0 ust Cbef or et helOconcr et elor Omasonr yOi st o[beO
pl aced.

3. 2. 30Jacki ng, (Bor i ng, CandOTunnel i ng

Unl esslot her wi selli ndi cat ed, Oexcavat i on(shal | ObelbyUopenCcut Cexcept [t hat
sect i onsof Calt r enchOmay[bel acked, (oor ed, Cor [t unnel edli f, O n(t helopi ni on
of [t heOCont ract i ngf fi cer, [t helpi pe, Ocabl e, Oor Oduct OcanCbeOsaf el yOand
properl yl nstal | eddand[backfil | OcanCbelpr oper| yOconpact edd nOsuchOsecti ons.

3. 3OOBACKFI LLI NGCANDCICOVPACTI ON

Backfill Omrat eri al Oshal | Oconsi st Oof (sati sfactorylmat eri al , Osel ect Ogr anul ar
mat eri al, Oor 0 ni tial Ooackfill Orateri al OasOr equi r ed. OOBef or e[pl aci ng,

mat eri al Oshal | Cbelnoi st enedOor Caer at ed, 0 ncl udi ngCrat eri al Owhi chdi s

unsati sfact orydueOsol el y[t ofexcessnoi st ur e, Daslnecessar y[t ollobt ai n

speci fi eddconpacti on. OBackfi | | Oshal | CbheOpl acedl n ayer sCnot Cexceedi ng6
i nches ooselt hi cknessf or Oconpact i onCbyChandCoper at edChachi nellconpact or s,
and80 nches ooselt hi cknessIf or (ot her (0t hanChandoper at edOrachi nes, Cunl ess
ot herwi selspeci fi ed. OOEachd ayer Oshal | Obelconpact edt oCat O east 950per cent
maxi munmidensi t yOf or Ocohesi onl esssoi | sCand9000per cent Ohaxi munildensi t y[f or
cohesi vellsoi |l s, Ounl essOot herw seldspeci fi ed. (WAt er [f | oodi nglor [J et ti ng

nmet hods Oof Oconpact i onlshal | Ohot (bhelused.

3. 3. 100007r enchBackfi | |
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Trenchesshal | Doelbackfi |l edt ot heOgr adeOshown. OO
3. 3. 1. 100Repl acenent Cof OuUnyi el di ngCandUnsati sfactoryOvaterial s

Unyi el di nglor Ounsati sfact oryOmat eri al sCr emovedf r onit hebot t onlof [t he
trenchlshal | Cbelr epl acedwi t hOsati sfactoryOmateri al Cor [ nitial Obackfill
mat eri al , Cas[di r ect ed, CandOpl acedCasOspeci fi edf or Cbackfill.

3. 3. 1. 2000Repl acenent Cof OuUnst abl evat eri al

Unst abl eOmat eri al Or enovedf r onit he[bot t onilof Ot het r enchOor Cexcavat i on(Oshal |
belr epl acedwi t h(Osel ect Ogr anul ar Omat er i al Oor Cappr oved(bri dgi nglat eri al

pl aced[ nO ayer stbet weenBOand[11200 nchesO ooselt hi cknessOandOconpact edCas
di rect ed. O0Car e(Ishal | Chelt akenOnot [t oCover Cconpact CandOpunpOupOnoi st ur e,

or (ot her wi seOweakent heCOunder | yi nglmat eri al .

3. 3. 1. 3000Beddi ngBandOl ni ti al OBackfill

Beddi ngshal | Chelof [t het ypeOandt hi cknessshownlor Ospeci fi ed. O ni ti al
backfill Omrat eri al Oshal | CbeOpl acedCandCconpact edDwi t hCappr ovedt anper st oa
hei ght Dof Oat O east Conedf oot Cabovelt heCuti |i t yOpi pelor Ocondui t. OThe
backfill Oshal | Cbelbr ought CupCevenl yOonCbot h(isi desof (0t helpi pelf or [t helf ul |
| engt hof [t hepi pe. OdCar e(shal | [belt akent oCensur el hor oughCconpact i onCof
thelfil | Ounder [t heChaunchesUof [t hepi pe.

3. 3. 1. 4000Fi nal OBackfil |

Thelr emai nder Cof [t helk rench, Oexcept Of or Ospeci al Omat eri al sCf or Or oadways
shal | belfill edOw t h(sati sfactoryOmaterial.OBackfill Oraterial Oshal | Obed
pl acedCandOconpact edCasf ol | ows:

a. ORoadways, [ O0Backfi |l | Oshal | Obeldeposi t ed n ayer sUof Oalmaxi munidof O
aB-inchl ooselt hi cknessOandOconpact ed o0900per cent Oraxi nunildensi tyd

f or Ocohesi velsoi | sCand®950per cent Ohaxi nunidensi t yf or Ocohesi onl essO

soi |l s.

b. OOSi dewal ks, OTur f edOor OSeededAr easJand[M scel | aneousUAr eas: [Backfill O
shal | Cbeldeposi t ed[ nO ayer sUof Dalmaxi nunilof (012- i nch ooselt hi ckness, O
andlconpact edt o(085per cent Onaxi munildensi t yf or [cohesi veldsoi | sdand[000
per cent Onaxi muniddensi t y[f or [cohesi onl essIsoi | s. OCWat er [f | oodi ngUor O

j ettingOret hodsOof Oconpacti onwi | | Obelper m tt edf or Ogr anul ar O

noncohesi velbackfi |l Omaterial . OOWat er [j et t i nglshal | Onot Cbelal | owedt oO
penetrat el hel nitial Obackfill.OOThi sCrequi rement Oshal | Oal soOappl yt o
al | Oot her Car easnot Ospeci fi cal | yOdesi gnat edCabove.

3. 3. 2000Backf i | | Of or DAppurt enances

Af t er Ot heOmanhol e, Ocat chbasi n, 0 nl et, Dor Osi ni | ar Ost ruct ur eChas[been
construct edCandt hellconcr et eChasbeenal | owed oCcur e[ or O/70days,
backfill Oshal | (belpl acedl nCsuchUaOmanner [t hat [t heOst ruct ureOwi | | Onot [be
danmagedCby [t he(OshockOof [f al | i nglear t h. O0TheCbackfi | | Orat eri al Oshal | Che
deposi t edCandlconpact edasspeci fi edf or f i nal (backfil |, CandOshal | Che

br ought CupCevenl yOonOal | Osi desCof [t heOst ruct ur et oCjpr event Ceccentri c

| oadi ngCandlexcessi vellstress.

3. 4J00SPECI ALOREQUI REMENTS

Speci al Or equi r enent sf or Cbot hCexcavat i onCandCbackfil | Orel ati ngCt ot he
specificlutilitiesOarelasf ol | ows:
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3. 4. 100\t er [Li nes

Trenchesshal | Obelof Oaldept hkt oCjpr ovi deCalm ni nunilcover Cof (30 eet
fromit helexi sti nggr oundOsur f ace, Dor Of r onit hel ndi cat ed[f i ni shedgr ade,
whi chever [0 s ower, [t o[t het opCof [t hepi pe.

3. 4. 200Kl ectri cal ODi stribution(System

Di rect [buri al Ocabl eCandCcondui t Cor Oduct O i neshal | ChaveCalm ni nunilcover Cof
240 nches[f r onit he[ i ni shedOgr ade, Cunl essot her wi seldi ndi cat ed. 0JSpeci al

t renchi nglr equi rement sCf or Odi rect - buri al Cel ectri cal Ocabl esCandlcondui t sCar e
speci fi edd nOSecti on[1163750ELECTRI CALCDI STRI BUTI ONOSYSTEM

UNDERGROUND.

3. 4. 3000PI ast i cOvar ki nglTape

War ni nglt apesshal | (bell nstal | eddi rect | yOabovelt helDpi pe, Cat Caldept hOof
180 nchesbel ow i ni shedOgr adelunl essCot her wi sedshown.

3. SOOOTESTI NG
3.5. 1000Soi | s(OTest s

Testi nglshal | Cbel helr esponsi bi |i t yOof [t he(lcont r act or Candshal | [bhe

per f or medOoyCanOappr ovedOcommer ci al [t esti ngd abor at or yUor Omay ObeCper f or ned
byt hellcont r act or Osubj ect [t oCappr oval . OdLabor at or y[t est sCf or

noi st ure-densitylrel ati onsCOconpl et elwi t h(izer olai r Ovoi dsCcur ve, [gr adat i on,
andUAtterbergd i m t sOshal | CbeOmadeld nCaccor danceOw t h(k he(pr ocedur es

ref erencedd nOASTMIDO1557, DASTMID[422, Cand DASTMID4318. OFi el d(t est sf or O
densi t yOJand[hoi st ur econt ent Oshal | Cbelhadeld nCaccor danceDw t hDASTMID1 5560
andOASTMIDR2160except [t hat Onet hodDASTMID2922 Omay [beCusedlt oOsuppl ement O

t est sCbyOret hodDASTMIDO1556. OWhenOASTMD29220 sCused, [t hellcal i brati onO
curvesisshal | beldcheckedOandCadj ust edusi nglonl y[t heOsandOconelnet hodOasO
descri bedd nOASTMIDO1556. OOASTMIDIR922[F esul t sO nCabOwet Cuni t Dwei ght Dof Dsoi | O
andOwhenlusi ngt hi sOret hod, DASTMIDI30170shal | CbeOusedt oOdet er mi nelt he

noi st ur ellcont ent Cof [t heOsoi | . OWhenIsoi | Ocondi ti onsCexi st, OsuchOast hed

pr esencellof Om ca, whi chOpr oducel nconsi st ent [r esul t sCby [t heChucl ear Ogauged
nmet hodOD(2922, Conl yOet hodODO15560shal | Thelused. OWher elr esul t sChy Vet hod DO
29220di f f er Of r onit hoselby[Met hodOD1556, [t her esul t sCby Oret hod[D1556shal | O
gover nf or Ocont ract Cconpl i ance.

The[¥ ol | owi nglt est Car e[r equi r ed:

a. O0AOm ni munilof OonelOnoi st ur e- densi t y[t est [shal | CbeOper f or nedf or Ceach
classificationOof Ofi | | Omaterial, Obackfill Owaterial, DandOexi sti ngd
subgradeOnat eri al .

b. OOneAt t er ber g i m t st est Dandonelgr adat i onOanal ysi s sCr equi r ed
forOeverylsi x(Ofi el dddensity[l ests.

¢. O0JAOM ni munidof DonelOsandCconeldensi t y[t est 0 sOr equi r edf or Dever y[Isi X
nucl ear Ogaugelfi el dOdensi ty[t est sCor Of ract i onlt her eof . OCOWbr ksheet sCof O
sandldensi t yflandOsand[conelcal i brati onOshal | CbeOsubni t t ed[t ot hel
ContractingdO fi cerOprior 0t oOcomenci ngOwor kOandCeacht i meCalnewsuppl yO
of Osand sCused.

d. OJACquar t O ar Osanpl elof OeachOnoi st ur e-densi ty[t est Omat eri al Oshal | Che
del i vered o0t heOCont racti ngX fi cer Oat [t he[t i me[t hellt est [ sCobt ai ned.
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e. OOAOpi nt 0 ar Osanpl ellof Ceach(f i el d- densi t y[t est Ohat eri al Oshal | [be
del i vered o0t heOCont racti ngX fi cer Oat [t he[t i me[t hell est 0 sCobt ai ned.

f. OOFi el dOdensi ty[t est s(shal | Ooeper f or medOasf ol | ows: OCa0m ni munidof
onellt est Oper i ft Oper 11000 i near [Of eet Cof [t renchlor (f ract i ont hereof 0 s
requiredforfill Omaterial . O0Locati onsof Cal | [t est sCshal | CbeOat [t he

di rectionlof (0t he(Contracti ngdX fi cer.

3. 5. 20000 spl acenent Oof OSewer s(Test s

Af t er Dot her [r equi r ed[t est sChavelbeenlper f or medCandt helt r enchCbackfi | |
conpact ed® ok hel¥ i ni shedOgr adeOsur f ace, [t heOpi pe(shal | tbed nspect edt o
det er m neOwhet her Osi gni fi cant Odi spl acenent ChasOoccur red. OdThi s nspecti ond
shal | beDconduct edl nlt heOpr esencelof [t heOCont ract i ngOX fi cer. P pelsi zesO
| ar ger [t han[13600 nchesIshal | (belent er edCandCexam ned, Owhi | eOsnal | er Odi anet er O
pi peOshal | (bell nspect edCbyshi ni nghad i ght Cor O aser [bet weenOhanhol esOor O
manhol e ocat i ons, Oor byt heOuseOof [t el evi si onCcamer asCpassedt hr ought he
pi pe. O f, 0 nCt he[ udgenent Cof [t heCCont ract i ngUOf fi cer, [t he nt eri or Dof [t heO
pi peOshowsOpoor Cal i gnnment Cor Cany Uot her Cdef ect st hat Cwoul dOcausel npr oper
functi oni nglof [t hellsyst em [t he(def ect sOshal | belr enedi edUasdi r ect edat Ono
addi ti onal Ocost [0t o[t heOGover nnent .
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3. 6J0ISHORI NG

Shori ng, 0 ncl udi nglsheet Opi | i ng, Oshal | Cbelf ur ni shedOand nst al | edOas
necessar y[t olpr ot ect Owor krren, Cbhanks, Cadj acent Opavi ng, Ust ruct ur es, Cand
utilities. O0Shoring, Ooraci ng, Dandsheet i nglshal | Cbelr enovedCasexcavati ons
arepackfill ed, 0 nCalmanner [t oOpr event (cavi ng.

3. 7000UTI LI TYCANDODRAI NCOTRENCHES

Trenchesf or OundergroundCutil i ti esCsyst ensCanddr ai n( i nesCshal | Che
excavat edt ot helr equi redal i gnment sCandOdept hs. The[bot t ons Cof [t r enches
shal | Cbelgr aded[t olOsecur e[t helr equi r edIs| opeCandshal | [belt anped(] f
necessar y[t oOpr ovi de(allf i r nipi pelbed. (TRecesseskhal | [bellexcavat edt o
accommodat e[bel | sCand oi nt sOsoll hat Opi pe0Owi | | CbeOuni f or m yOsuppor t ed[f or
thelentired engt h. ORock, Cwher eCencount er ed, [Oshal | CbeOexcavat edt oOaldept h
of Oat [ east 6L nchesbel owt hel(bot t onilof [t helpi pe, Oandt heCover dept h(Oshal |
bebackfil |l ed0wi t h(sati sfact oryOmat eri al Opl aceddandconpact ed[ n

conf or manceOw t h(Opar agr aphOFI LLI NGCANDOBACKFI LLI NG

3. 8IBORROWIVATERI AL

Bor r owlimat eri al s(shal | Cbelsel ect edt olreet Or equi r enment sCandcondi t i ons Cof
theOparticularfill OOf or Dwhi chl t O st olbelCused. (OBor r owhat eri al sCshal | [he
subj ect [t oCapproval . (0ONecessar y[kl eari ng, Ogr ubbi ng, 0di sposal Cof Odebri s, Candd
sati sfact oryldr ai nageof [bor r owpi t sCshal | CbeOper f or medCby [ heOCont r act or [
asl nci dent al Coper ati onst ot he(bor r owexcavati on.

3. 8. 100Sel ecti on

Bor r owlimat eri al sshal | Cbelobt ai nedf r onmidTheOsour celof [bor r owdat eri al Oshal | O
be heOCont r act or' sCresponsi bi lity. O0Unl essCot herw selJpr ovi dedd nt he
contract, [t heContract or Oshal | Oobt ai nf r onit heOowner st helr i ght [t oCpr ocur e
mat eri al , Oshal | OpayOal | Or oyal t i esCandUot her Ochar ges nvol ved, OandOshal | O
bear Cal | [t heCexpenselof Odevel opi ngCt heOsour ces, O ncl udi ngri ght s- of - way[f or O
haul i ng.

3. 9LOEXCAVATEDOVATERI ALS

Sat i sfactorylexcavat edOmat eri al Orequi redf or Cf i | | Oor Cbackfi | | Oshal | Che

pl aced( n(kt heOpr oper Osect i onUof [ heOper manent Owor k(r equi r edCunder [t hi s

secti onllor (shal | beOsepar at el yOOst ockpi | ed f [0 t Ocannot (belr eadi | yOpl aced.
Sati sfactorylmat eri al 00 nCexcessUof [t hat Or equi r edf or Ot heOper manent Dwor kCand
al | Ounsati sfactorylmat eri al Oshal | Obeldi sposedCof [of f OGover nnment Cpr operty. O

3. 10PREPARATI ONLOFOOSURFACESFORCFI LL

Sl opedOsur f acesUst eeper Ot hanO1Dver ti cal Ot o4 0hori zont al Oshal | CheOpl owed,

st epped, (benched, Oor [br okenOupOsolt hat Ot hefi | | Ohat eri al Owi | 1 bondDwi t h(t he
exi stingOmateri al . OOThelgr oundOsur f aceOshal | Chelbr okenOupt oCalm ni num

dept hUof 0600 nches, Opul veri zed, Oandconpact edt o[t hespeci fi eddensi ty. (0O
When[t heOsubgr adeld sOpart [f i | | DandOpart Oexcavat i onOor Onat ur al Ogr ound, [t he
excavat edor Onat ur al Ogr oundporti onOshal | belscari fi ed(t o0daOdept hof (06

i nchesCandOconpact edfasOspeci fi edf or [t heladj acent Of i | | . O0Ovat eri al Oshal |

not [belpl acedOonsur f aces[ hat Car eluddy, OOf r ozen, Oor Ocont ai n(f rost . [
Conpacti onOshal | Cbelacconpl i shedbyOequi prment Owel | Osui t edt ok heOsoi | [hei ng
conpact ed. OOvat eri al Oshal | [belnoi st enedlor Caer at edCasnhecessar y[t olpr ovi de
t heOnoi st urellcontent [t hat Cwi | | Oreadi | y[(f aci | i t at eClobt ai ni nglt heOspeci fi ed
conpacti onwi t h(t heCequi pnent Oused. CAer ati onlshal | [0 ncl udeldi ski ng, O

har r owi ng, O xi ng, OandCot her Oet hodsOasOray[behecessar y[t oCachi evelt hel
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pr oper Omoi st ur e[cont ent .
3. 11000F! LLI NGOANDOBACKFI LLI NG

Sati sfactorylmat eri al sOshal | ObeCOused nCori ngi nglfi | | sCandbackfi |l st ot he
I i nesfandgr ades( ndi cat edCandf or Or epl aci nglunsati sfactorylOmateri al s.

Mat eri al sCwhi char eflunsat i sfact orysol el yOduelt oClexcessnoi st ure[Jshal | (be
spr ead, Odi sked, OandOaer at edOpr i or [t o[Jpl aci ng. 0Sat i sfact oryOmat eri al sOshal |
bepl acedl nthori zont al O ayer sChot Oexceedi ngd30 nches n( oosel hi ckness,

or 060 ncheswhenlChand- oper at edconpact or sCar e(lused. JJAf t er (pl aci ng, Ceach

| ayer Oshal | Cbelpl owed, (di sked, Cor Oot her wi selbr okenlup, Ohoi st enedor Caer at ed
aslnecessary, [t hor oughl yOm xedCandOconpact eddasspeci fi ed. OBackfilling
shal | Ohot Obegi nCunt i | Cconst ruct i onCbel owf i ni shgr adeChasbeenCappr oved,
undergroundlutilitieslsystensChavelbeenl nspect ed, [t est edCdandCappr oved,

f or me0r enoved, Oand[ helCexcavat i onlkl eanedCof [t rashOandOdebri s. O00Backfi | |
shal | Obelbr ought [t o ndi cat edf i ni sh(Ogr adeCandshal | [ ncl udeCbackfil | Of or
out si delIgr easell nt er cept or s, Ounder gr oundf uel [t anks, OandCappur t enances. [0
Backfill Oshal | Ohot belpl aced nOwet Cor Of r ozenOar eas. OWher e[pi peld scoat ed
or Ow apped[f or Opr ot ecti onCagai nst Ocor r osi on, [t he[backfil | Orat eri al Dup™ oCan
el evat i on[(Rf eet OaboveOsewer O i nesOand1f oot OaboveOot her Outil ity i nes
shal | belf reeld romist onesO ar ger [t hanO10 nchd nCanyOdi nensi on. O Heavy

equi prent Of or Ospr eadi nglandCconpact i nglbackfi | | Oshal | Chot Obelloper at ed

cl oser [t of oundat i onUor O et ai ni nglwal | sCt hanOaldi st anceCequal [t ot heUhei ght
of [backfi | | Cabovel helt opUof [If oot i ng; [t helar ealr enai ni nglshal | Obeldconpact ed
i nO ayer sChot Onror et han040 nches[ nCOconpact edt hi cknessOwi t hOOpower - dri ven
handt anper s(dsui t abl e(f or [t helmat eri al Obei nglconpact ed. O0Backfi | | Oshal | [he
pl acedlcar ef ul | yOar oundOpi peslor [t anks[t oCavoi dddamagelt oldcoat i ngs,

wr appi ngs, Cor (0t anks. O0Backf i | | Oshal | Ohot Cbelpl acedOagai nst [Of oundati onCwal | s
prior [t od70daysCaf t er Oconpl et i onUof Ot heOwal | s. OOAsCf ar CasOpr acti cabl e,
backfill Oshal | Cbelbr ought CupCevenl yOonCeachOsi delof [t heOwal | Dand3sl oped(t o
dr ai nCaway [f r omit he[wal | . OOReconpact i onCover Ounder groundCuti i ti esCand

heat i ngd i nesshal | CbelbyChandt anpi ng. OO

3. 12[000COVPACTI ON
EachO ayer Oof (i | | , Cbackfil |, OandOpr epar ed

subgradelshal | Obelconpact edt olnot O esst hankt heOper cent ageUof Onmaxi num
densi t yspeci fi ed(bel ow

OO OO OO0 OO OO0 OO0 00000 O00000000000Per cent OLabor at ory
OO OO OO OO OO OO OO OO0 OO0 Cmaxi nunidensi ty
OO OO OO OO OO OO OO0 00000000000 0Cohesi ve DOOOOO0Cohesi onl ess
OO OO OO OO OO OO OO OO0 OOO0O0O0000 et e i al OO000000000C et eri a

OOOOOCFi | |, Osubgr ade, Bandbackfi | |

OO00O00Under Ost ruct ur es, OpavedOar eas,
00000Car oundOf oot i ngs, OandOi n
00000 r enches DDOOOOO0OOO00OO000O0000000000000009 0 DOO0OOO00000000095

O00000Under Osi dewal ksOandOgr assedCar eas DO00000008 5 0000000000090

OO00O00Nonf rost Osuscept i bl et eri al s COO0O00O00C0O0O00CO00O000000000C00095 00
u
OO00000Under Ost ruct ur esCandOpavedar eas,
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OO OCO OO0 OO OO0 OO0 00000 O00000000000Per cent OLabor at ory

OO OO OO OO OO OO OO OO0 OO0 O0000O000000Cmaxi nuniidensi ty

OO OO OO OO OO OO OO OO OOOOO00000000000Co he si ve DOOO00000Cohesi onl ess
DO OO OO OO OO OO OO OO OO0 OO OOO0O0O0000 0 et er i al DO0O0000000Cat er i al

000000 opU6 0 nehes DODOODOOOO0OOCO0OOCCO0COO00000O009 5 DOODOOCO000000009 5 O
O0000Under Osi dewal ksOandCext eri or Osl abs,
00000 op 060 nehes IDOODO00O0000O00O00000000000009 0 0OO000000000000295

Conpact edOsur f aces[t hat Oar e[ddi st ur bedCby [t he(OCont r act or ' sCoper at i onsllor
adver se(weat her (shal | [belscari fi edandr econpact edCasspeci fi edlat [t he
Contract or' sCexpenselpri or [t olf urt her Oconst ructi on(t hereon. O

3. 13000F NAL OGRADELOFISURFACESUT OSUPPORT LICONCRETE

Excavati onlt o i nal Ogr adeOshal | Onot CbheOnadelCunt i | 0 ust Chef or eClconcr et elor
capi |l l arybarri er Car el olbelpl aced. OOSt r uct ur esCshal | Cbear ConCundi st ur bed
nat ur al Osubgr adelor OonCconpact edf i | | . OOSubgr adeCwhi chbeconmesdi st ur bed
bel ow(d ndi cat edgr adeOshal | CbelCover excavat edCandbackfi | | ed, Oasdi r ect ed,
wi t hCWDOTOSPECSSI ze[ONo. 57 0or [No. [(R1AC0St oneat [t he[dCont ractor' s
expense. 1

3. 140000SO LSLTESTS

Testi nglshal | Cbel helr esponsi bi | it yOof [t he[OCont r act or Candshal | [be

per f or medOoyCanOappr ovedOcommer ci al [t esti ngd abor at or yUor Omay ObeCper f or ned
byt heOCont r act or Osubj ect [t oCappr oval . OLabor at or y[t est sCf or

noi st ure-densitylrel ati onsCOconpl et e[wi t h(izer olai r Ovoi dsCcur ve, Ogr adat i on
andUAtterbergd i m t sOshal | CbeOmadeld nCaccor danceOw t h(k he(pr ocedur es

ref erencedl nOASTMID1557, ODASTMIDM22, CandOASTMDM318. (Fi el d

t est sf or Odensi t yOandOnoi st ur ellcont ent [shal | beOradel nCaccor dancewi t h
ASTMID115560andOASTMD221600except [t hat Oret hodDASTMID(2922 ey

belused oOsuppl erment [k est sCby et hodDASTMIDO1556. OCMWhenDASTMID

29220 sOused, [t helcal i brati onCcurvesshal | (bellcheckedOandOadj ust edusi ng
onl yt helsandconelret hodOasOdescr i bedd nOASTMID1556. (DASTMID(12922

resul t s nCabOwet Ouni t Dwei ght Oof Osoi | DandOwhenOusi ngt hi sOret hod, DASTMID
30170shal | bellused[t oldet er m nelk he[hoi st ur eldcont ent Oof [t he[Osoi | . OWhen

soi | Ocondi ti onslexi st, OsuchOast heCpr esencelof Omi ca, whi chOpr oduce

i nconsi st ent [r esul t sCbyt helhucl ear OgaugeOret hodOD2922, Conl y et hodOD01556
shal | Cbelused. OCWher e[ esul t sCbyOMet hodOD29220di f f er OOf r onit hoselby Vet hodO
D1556, [t helr esul t sCby et hodODO15560shal | Ogover nf or Ccont r act Cconpl i ance.

The[¥ ol | owi nglt est sCar elr equi r ed:

a. O0AOm ni munilof OonelOnoi st ur e- densi t y[t est [shal | CbeOper f or nedf or Ceach
classificationOof Ofi | | Omaterial, Obackfill Owaterial, DandOexi sti ngd
subgr ade

mat eri al

b. O0OneOAt t erber g i mi t sCk est JandConelgr adat i onCanal ysi s sCr equi r edf or
every[si x(Ofi el dddensi ty[l ests.

¢. OJADM ni nunidof DoneOsandCconedensi t y[k est 0 sOr equi reddf or Dever y[si X
nucl ear Ogaugelfi el dldensi t y[t est sCor [Of ract i ont her eof . (ITMér ksheet sCof [
sand

densi t yfanddsandlconellcal i brati onOshal | ObelOsubmi tt ed(t ot he(OContracti ng
O ficerOpriortolcomenci nghwor kOandOeach™t i nefaChewsuppl yOof Osandli s
used.
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d. OO0AOquar t 0 ar Osanpl eOof CeachOoi st ur e- densi t y[t est Oat eri al Oshal | [he
del i vered o0t heOCont racti ngX fi cer Oat [t he[t i me[t hell est 0 sCobt ai ned.

e. OOAOpi nt O ar Osanpl ellof Ceach(f i el d-densi ty[t est Ohat eri al Oshal | [be
del i vered ol heOCont racti ngdX fi cer Oat [t helt i ne[t hellt est [ sCobt ai ned.

f. OOFi el dOdensi tyt est sCshal | Ooelper f or medOasf ol | ows: OOAON ni nunidof Cone
test Oper O i f t Oper L1000 eet Dof Dwal | O engt hUor Of r act i ont her eof HandCone
test Operdift Of or Deachlcol umf ooti ngli sCr equi redCfor fi | | Orateri al ; O
Locati onsUof Cal | O est sOshal | Chelat Ot heOdi rect i onCof [t he
ContractingOfFficer.

3. 15000CAPI LLARYIMATERIBARRI ER

Capi | | aryOwat er Cbar ri er dunder Cconcr et e | oor DandCar ea- way (sl absConlgr ade
shal | Cbelpl aceddi rect | yOon(t helt r eat ed, Opr epar edsubgr adeCandshal | [Che
conpact edOwi t hCalOm ni mnunidof [t wopassesUof Oalhand- oper at ed(pl at e- t ype

vi br at or yconpact or .

3. 16 O00OGRADI NG
Areas[wi t hi n[5Cf eet Oout si delof OeachCbui | di ngCandst ruct ur e i ne(shal | [be
construct edltrue-to-grade, Oshapedt oldr ai n, CandOshal | CbeOnai nt ai nedf r eeCof

trashCandOdebri sCunti | Of i nal O nspecti onChasCbeenlconpl et eddandt heCwor khas
beenlaccept ed.

3. 17000PROTECTI ON
Set t | erent Oor Dwashi ngt hat Doccur s0 n(gr aded, [t opsoi | ed, Uor [Cbackfi | | edCar eas
pri or 0t ofaccept ancellof [t heOwor kOshal | Chelr epai r edCandgr adesr eest abl i shed
t ot helr equi r edCel evati onsCandsl opes.

000 - OEndOof OSect i on(} -
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SECTI ONC03301
CONCRETE
09/ 95

PART 1 OOOGENERAL
1. 1000REFERENCES

TheOpubl i cati onsO i st edCbel ow or mJaCpar t Cof [t hi sOspeci fi cati onlt ot hed

ext ent [r ef er enced. O0TheOpubl i cat i onsOar e[r ef erredt ol n(kt he ext (by[basi cO

desi gnati onlonl y.

ACI O NTERNATI ONAL( ACl)

ACl 301 (1989) OSt r uct ur al OConcr et e[ or CBui | di ngs
ACI 1304 Measuri ng, M xi ng, OTr ansporti ng, DandO
Pl aci ngl0Concrete
ACI [305R (1991) (Hot (Meat her OConcr eti ng
ACI 1306R Col dWeat her OConcreti ng
ACI (1315 Det ai | sCandDet ai | i nglof OConcr et e
Rei nf or cement t
ACI (1318R- 89 Bui | di ngl0CodeRequi r enent s{f or [Rei nf or cedd
Concrete

VI RG NI ACDEPARTMENT OFOTRANSPORTATI ONC( VDOT)

VDOT RoadCand[Bri dgeSpeci fi cati onsCandOal | O
suppl enent st heret o

AMERI CANCISOCI ETYOOFOTESTI NGCOANDOVATERI ALSO( ASTM
ASTMJA615 St eel ORei nf or cenent [f or Oconcret e
1. 20000SUBM TTALS
Gover nrent Oapproval O sCrequi redf or Osubm ttal sOwi t hCa™* G' Odesi gnati on; O
submi tt al sChot Ohavi ngCall G' Odesi gnat i onCar e or 0 nf or mat i onConl y. OCWhenO
used, Oaldesi gnati onf ol | owi ngt he G' Odesi gnati onl denti fi es(t helof fi ced
that Owi | | Or evi ewt heOsubmni tt al Of or Ot heOGover nnent . O0Thef ol | owi ngOshal | Obel
subm ttedd nlaccor dancewi t hISect i on[1013300SUBM TTAL[PROCEDURES:
SD- 030Pr oduct [Dat a
M xt ur eProportions; 0G
Thelresul t sCof Ot ri al Om xt ur eddesi gnOst udi esCal ongwi t hOaOst at enent O
gi vi ngt helmaxi nunilnomi nal Ocoar selJaggr egat e(dsi zeCand[t hed
proportionsCof 0 ngredi ent sCt hat Owi | | Chelusedd n(t heOhanuf act ur elof O

eachst r engt hCor Ccl assOof Cconcr et e, Oat 0 east M40daysCpri or Ot o
conmenci nglconcr et e[pl aci ngloper at i ons. [ITAggr egat e[wei ght s(shal | [he
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basedOonlt he[Osat ur at edOsur f acedr yOcondi ti on. O0Thest at emrent Oshal | O
beOacconpani edCby[t est [r esul t sCf r onTJanCappr ovedd ndependent [

conmer ci al [t esti ng abor at ory, Oshow ngt hat Oni xt ur eddesi gniist udi esO
havelbeenOnhadelwi t h(rat er i al sOpr oposedf or [t helpr oj ect CandCk hat [t he
proportionsisel ectedOw | | Oproducellconcr et ellof [t helgual i ti esO

i ndi cat ed. OONo[Osubsti tuti onsOshal | [belmadeld n(t heOmat eri al sCusedd nO
t helmi xt ur eCdesi gnOst udi esOwi t hout Haddi ti onal [t est st oOshow(t hat [

t heOqual i t yOof [0t he[lconcr et eldi s(sati sfactory.

SD- 060Test [Reports
OOOO000000

Strength; O

Sl unp; O

Ai r OCont ent ; O
Tenper at urelTests; O

PART 2 OOOPRODUCT S

2.

1003Concr et e

CONCRETELF or (cast - i n- pl aceOwor k(Oshal | COconf or nCt 0o DASTMIC94.

1. 1000St rengt hO

(28-day) [shal | Cbe, 0000psi .

1

21

21

1

.1

. 2000Cenent Oshal | CbelTyped |

. 3000vaxi munilaggr egat e(si zelOshal | Che[d3/ 4".

. 4000Vaxi munmwat er [t oOcenent Or at i onCshal | Obe[D0. 40.
. 500081 unpOshal | Obe130 nchesOnaxi mum

. 6000AI r Ocont ent Oshal | Cbe4t o7 Oper cent .

. 2000RElI NFORCEMENT

OShal | Oconf or nit oODASTMOA6 150G ade[160.

. 3OOOFORMOVATERI AL

Shal | Oconf or it oJACI (0301.

. 4000CURI NGCIVATERI AL

Shal | Oconf or it oJACI (0301.

PARTBOOOEXECUTI ON

2. 5SOOOFORMADRK

Shal | Oconf or it oJACI (0301.

2. 600000 NSTALLATI ONCOFOREI NFORCI NG

Shal | Oconf or it oOACI (0301.

2. 7TOOOBATCHI NG, M XI NGLANDLTRANSPORTI NGLICONCRETE
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Shal | Cconf or mit oTACI 0301, UOACI 1304, OACI (305R, DANDCACI [1306ROexcept CasO
ot herw sedspeci fi ed.

2. 8OIOPROTECTI ON
OShal | COconf or nit oJACI (1301.
2. 9UOTESTI NGANDOACCEPTANCELCOFICONCRETE
Strengt h(t est s, Osl unplt est, Cai r Ocont ent [t est s, Oandt enper at ur et est sCshal | O

beOper f or medCat [t he[OCont r act or ' sCexpenseld nCaccor dancew t hOACI (0301. O0AI 1 O
testsOshal | Cbelsubmi tt edf or Capproval .
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SECTI ONC05090
VEELDI NG, [OSTRUCTURAL
09/ 98
PART 1 OOOGENERAL
1. 1000REFERENCES
TheOpubl i cati onsO i st edCbel ow or mJaCpar t Cof [t hi sOspeci fi cati onlt ot hed
ext ent [r ef er enced. O0TheOpubl i cat i onsOar e[r ef erredt ol n(kt he ext (by[basi cO
desi gnati onlonl y.
AVERI CANOI NSTI TUTECOFOSTEEL OCONSTRUCTI ONCJ( Al SC)
Al SC1335 (1989) OSpeci fi cationf or OSt ruct ur al OSt eel O
Bui | di ngs CAl | owabl edSt r essDesi gn, OO
Pl asti cDesi gn
AVERI CANCSOCI ETYOFORONONDESTRUCTI VELCITESTI NG ASNT)
ASNTORPLSNT- TC- 1A (1996) RecomrendedPr act i ce[ISNT- TC- 1A

AMERI CANCMEL DI NGOSOC! ETY( AWS)

AVE[A2. 4 (1998) ISt andar dO0Synbol sf or (Mél di ng, O
Brazi ngCandONondest ruct i ve[Exami nati on
AVWB[A3. 0 (1994) OSt andar dVel di ngOTer ns JandO
Definitions
AWS[D1. 1/ D1. 1M (1998) [OSt r uct ur al Wl di ngOCode[* (ISt eel
AWS[D1. 6 (1998) OISt r uct ur al ™Ml di ngOCode[F (ISt ai nl ess
St eel
AWS[1749. 1 (1999) OSaf et y[0 n(MWél di ngfandOCut t i ngfandd

Al 'l i edPr ocesses
1. 2000DEFI NI TI ONS
Def i ni ti onsUof Cwel di nglt er nsOshal | Cbell nCaccor dancelw t hOAWSOAS. 0.
1. 3O00GENERAL OREQUI REMENTS

Thedesi gnlof Cwel dedCconnect i onsOshal | Oconf or midt oAl SCI13350unl essot her wi seld
i ndi cat edlor Ospeci fi ed. OOvat eri al Owi t hOwel dsOwi | | Onot Cbelaccept edCunl essO

t heOwel di ngl sOspeci fi edOor O ndi cat edOonCkt heOdr awi ngsCor ot her wi sel]
approved. 0OVl di nglshal | CbeCasOspeci fi edd n(t hi sOsecti on, Oexcept Owher e

addi ti onal Or equi r ement sCar edshownCont heOdr awi ngsCor Oar especi fi edd nCot her O
secti ons. OOMeél di nglshal | Ohot [belist art edCunt i | Owel di ngOpr ocedur es, O

i nspect ors, Onondestructi vellt esti ngOper sonnel , Onel der s, Cwel di ngloperators, O
and[t acker sChavelbeenlqual i fi eddandt heOsubmi tt al sCappr ovedCbyt hel
ContractingdOFficer. OOQualificationltestingshall ObelperfornedCat Oor Onear O

t he[wor k3si t e. OEachOCont r act or Oper f or i ngOwel di ngOshal | Omai nt ai nOr ecor dsO
of [t hel[t est [r esul t sCobt ai nedi nCwel di ngOpr ocedur e, Cwel der, Cwel di ngO
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oper at or, Candt acker Oper f or mancelqual i fi cati ons. OOThi sCsecti onOpert ai nst o
wel di ngf or Cbot h{If er r ousOand3st ai nl essist eel . O0AI | Dwel di ngOonOst ruct ural O
stai nl essOst eel [t ens[J( excl udi ngOst ai nl essst eel Opi pi ng) shal | Oconf or it o0

t helr equi r enent sOof DAWS[DL. 6.

1. 40000SUBM TTALS

CGover nirent Oapproval O sOrequi redf or Osubmi tt al sOwi t h(aM* G' Odesi gnati on; O
submi tt al sChot Ohavi ngCall G' Odesi gnat i onCar e or O nf or mat i onConl y. OWhenO
used, aldesi gnat i onlf ol | owi nglt he™ G' Odesi gnati onli denti fi est hellof fi ced
that Owi | | Or evi ewt heOsubni tt al Of or Ot heOGover nnent . O0Thef ol | owi ngOshal | Obel
submi tt edd nCaccor dancew t h(0Sect i on[1013300SUBM TTAL[JPROCEDURES:

SD- 030Pr oduct ODat a

Wel di ngOPr ocedur e0Qual i fications; OG

Wel der, Ml di nglOper at or, ODandOTacker OQual i fi cation; O
I nspect or JQual i fi cation; O0G

Previ ousOQual i fi cations; 0OG

Prequal i fi edProcedures; O

Copi esof [t he[wel di ngCpr ocedur e(Ispeci fi cati ons; [t helpr ocedur e
qual i ficationltestrecords; Jandt heOwel der, Dwel di ngOoper at or, Cor O
tacker Oqual i ficationltest [records.

SD- 060Test [Reports
QualityOControl ; O
ORecor dsof [t est sCandl nspecti ons.
1. S5OOOVEL DI NGOPROCEDURELIQUALL FI CATI ONS

Except Of or Oprequal i fi edd( per DAWS[D1. 1/ D1. 1MJor ODAWSDL1. 6) CandOpr evi ousl yO
qual i fi edOpr ocedur es, OeachCont r act or Oper f or i ngDOwel di ngOshal | Or ecor d nO
det ai | CandOshal | Ogual i f yt heOwel di ngOpr ocedur eOspeci fi cati onf or DanyO

wel di ngCpr ocedur e[ ol | owed0 nt helf abri cati onUOof Cwel dnent s. O0Qual i fi cati ond
of Owel di ngOpr ocedur esshal | Cconf or nit o DAWSD1. 1/ D1. 1MJor DAWS[DL. 60andt o
thelOspeci ficationsO nlht hi sCsecti on. O0Copi eslUof [t heOwel di ngOpr ocedur e

speci ficati onCandt helr esul t sCof [t helJpr ocedur efqual i fi cati onlt est [f or Deach
t ypelof Owel di nglwhi chOr equi r esCpr ocedur efqual i fi cati onlOshal | beOsubni ttedO
f or Oappr oval . O0Appr oval Cof CanyOpr ocedur e, Chowever, Owi | | Onot Crel i evelt hed
Cont r act or Uof [t heOsol el esponsi bi | i t yOOf or Opr oduci ngfalf i ni shedOst ruct ur e
neet i ngCal | Ct helr equi r enent sCof (0t heselspeci fi cati ons. OOThi sC nf or mati ond
shal | beOsubm tt edConCt helf or ms [ nCAppendi x OECof DAWSODL. 1/ D1. 1Mor ODAWSLDL. 6. O
[(Mel di ngOpr ocedur eIspeci fi cati onsshal | Cbel ndi vi dual | yO denti fi edCandO

shal | belr ef erencedlont heOdet ai | Odr awi ngsOandOer ect i onOdr awi ngs, Cor Oshal | O
beOsui t abl y[keyed[t ot helcont r act Odr awi ngs. 00 nOcaseOof Oconf | i ct [Chet weend
thi sOspeci ficati onCandOAWSD1. 1/ D1. 1MJor OAWSD1. 6, [0t hi sOspeci fi cati ond
governs.

1.5. 1000Pr equal i fi edOPr ocedur es

Vel di ngCpr ocedur esCwhi chBar eldconsi der edCpr equal i fi edCasOspeci fi edd nOAWSH
D1. 1/ D1. 1MIor OAWSDL. 60w | | CheOaccept edwi t hout Cf urt her Oqual i fi cati on. OOTheO
Contract or shal | Osubm t OOf or Cappr oval Oall i sti ngOor OanCannot at edOdr awi ngCt olJ

i ndi cat et hel[J oi nt sCnot Opr equal i fi ed. OOProcedur eliqual i ficati onOshal | Chel
requi redf or Ot hese[j oi nt s.
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1. 60OMELDER, [MEL DI NGIOPERATOR, DANDOTACKERIQUALI FI CATI ON

EachDwel der, Dwel di ngOoper at or, Candt acker Cassi gnedt oCwor kCon[k hi sCcontract O
shal | belqual i fi ed[ nCaccor dancew t h(t helappl i cabl el equi r enent sCof DAWS
Dl1. 1/ D1. 1MJor DAWS[D1. 60andCasOspeci fi edd nlt hi sOsect i on. OCWeél der s, Dwel di ngOd
oper at or s, and[t acker sOwholUmakelaccept abl e(Jpr ocedur efqual i fi cati onlt est [

wel dsOwi | | Cbelconsi deredOqual i fi edf or [t heOwel di ngOpr ocedur e[lused.

1. 6. 1000Pr evi ousOPer sonnel OQual i fi cati ons

At [t heldi screti onllof [t he(dContracti nglOf fi cer, Owel der s, Cwel di ngloper at ors, O
andt acker sCqual i fi ed[by[t est (wi t hi n(t heOpr evi ous060nont hsOhay [beaccept ed
for [ hi sCcontract Owi t hout Orequal i ficationld fal | Ot helf ol | owi nghcondi ti onsO
ar eret :

00000a. O0Copi esCof t heOwel di nglpr ocedur elIspeci fi cati ons, [t he(pr ocedur e
qual i ficationltestOrecords, Cand(t heOwel der, Owel di ngCoper at or, Candt acker O
qual i ficationltestOrecordslaresubni ttedCandOapproved nCaccor danceOw t h(
t he(speci fi eddr equi r enent sCf or Odet ai | Odr awi ngs.

0000b. OOTest i ngCwas Oper f or medCby OanCappr oved® est i ng abor at ory, [0t echni cal O
consul tant, Oor [t heOCont r act or' sCappr ovedqual i t yCcont r ol Cor gani zat i on.

0000Cc. OOTheOpr evi ousl yOqual i fi edOwel di ngOpr ocedur eClconf or ms [t o[t heD
requi r ement sCof [0t hi sOspeci fi cati onfand sCappl i cabl e[t oCwel di nglcondi ti onsO
encount er eddunder [ hi sCcont r act .

0000O0d. OOThewel der, Cwel di ngCoper at or, Oandt acker Cqual i fi cati on(t estsO
conf or mdt ok helr equi r ement sUOof [t hi sOspeci fi cati onCandCar eCappl i cabl et o0
wel di nglcondi ti onsCencount er edCunder [t hi sCOcontr act .

1.6.2000Certificates

Bef or e(Jassi gni nglanyOwel der, Owel di ngOoper at or, Cor [t acker Ot oOwor kCunder Ct hi sO
contract, [t he(Cont ract or Oshal | Osubmi t [t heChames Oof [t heDwel der s, Dwel di ngd
oper at or s, Oand[t acker st obelenpl oyed, Candlcertificati ont hat CeachO

i ndi vidual 0 sOgual i fi edCasOspeci fi ed. O0Thelcertificati onlshal | Ost at e[t he

t ypelof Owel di ngCandOposi ti onsOf or Cwhi cht heCwel der, Cwel di ngCoper at or, Cor O
tacker O sOqual i fi ed, [t helOcodeOandCpr ocedur eClunder Owhi cht hel ndi vi dual 0 sO
qual i fied, [t he(dat eCqual i fi ed, Candt heChaneOof (0t helf i r nidandOper son
certifyinglthelqualificationtests.OThelkertificationOshall [(belkept OonO
file, Dandd30copi esCshal | belf ur ni shed. OOThelkcertificati onOshal | Chelkept O
current Of or [t heOdur at i onCof [ heldlcont r act .

1. 6. 3000Renewal Oof OQual i fication

Requal i fi cati onOof Calwel der Oor Cwel di ngCoper at or Oshal | Cbelr equi r edCunder Cany O
of O he¥ ol | owi nglcondi ti ons:

00000a. O t ThasbeenOnor et hanO60nont hsOsi ncelt heOwel der Cor Cwel di ngO
oper at or ChasOusedt helspeci fi cOnel di ngOpr ocessf or Cwhi chChel sOqual i fi ed.

00O00b. OOTher el sOspeci fi cOr easont odquest i ont heOwel der Dor Owel di ngO
operator' sfabi lity[t olbmakeOwel dsCt hat Chreet [t her equi r enent sof [0t hesel
speci fications.

O000Cc. OOACt acker DwhoOpassesCt hefqual i fi cati onlt est Oshal | Cbeldconsi der edd

el i gi bl el oOper f or nit ackwel di ng0 ndefinitel yO n(t he(posi ti onsOandOwi t h(t hed
pr ocessesf or Owhi chChelld sCqual i fi ed, Cunl esst her el sOsonespeci fi clr easond

SECTI ONOJ05090000Page 1143



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

toOquesti ont helt acker' sOabi lity. OO nOsuchOalkcase, (0t hel® acker Oshal | [heO
requi red oOpasskt hepr escri bed ackDnel di ng[t est .

1. 70000 NSPECTOROQUALI FI CATI ON

I nspect or Oqual i fi cati onsshal | Cbel nCaccordancelw t hOAWS[D1. 1/ D1. 1MJor OAWS[]
Dl. 6. O Nondestructivelk esti nglper sonnel Oshal | ObeOqual i fi edd nOaccor dancel

wi t h{t her equi r enent sOof OASNTORPOSNT- TC- 1Af or OLevel sO Cor O | O n(t hed

appl i cabl elinondestructi vell esti ngOret hod. O0Thel nspect or Ohaybelsuppor t edd
byOassi st ant Owel di ngl nspect or sCwholar efnot Cqual i fi edt oDASNTORPOSNT- TC- 1A, O
and(assi st ant [0 nspect or sChay Oper f or mspeci fi cl nspecti onf uncti onsCunder O

t he(Osuper vi si onlof [t helOqual i fi edd nspect or.

1. 800SYMBOLS
Synbol sCshal | [bell nCaccor danceOwi t hOAWSOA2. 4, Cunl esslot her wi seldi ndi cat ed.

1. 9OOOSAFETY
Saf et y[pr ecaut i onsCdur i ngOwel di ngOshal | TOconf or nit oOAWS[1Z49. 1.

PART (2 0OOPRODUCT S

2. 10OCVEL DI NGCEQUI PMENTDANDCIVATERI ALS
Al | Dwel di ngCequi pnent, Cel ect rodes, Owel di ngOwi r e, dandf | uxesOshal | ChelO
capabl elUof Opr oduci nglsat i sfact or yOwel dsCwhenCusedCbyUOaOqual i fi edOwel der Dor O
wel di ngloper at or Oper f or mi nglqual i fi edOwel di ngCpr ocedur es. OCAI | Cwel di ngOd
equi prent CandOmat eri al sshal | Oconpl yOwi t h(t heOappl i cabl elr equi r emrent sCof O
AWS[DL. 1/ D1. 1MJor DAWS[ID1. 6.

PART 3 OOCEXECUTI ON

3. 100 WELDI NGCIOPERATI ONS

3. 1. 1000Requi r enent s
Wor kmanshi pOdandCt echni quesf or el dedOconst ructi onshal | Oconf or nilt okt hed
requi r ement sof DAWS[D1. 1/ D1. 1MJor DAWS[ID1. 60and Al SCT335. (IWhen DAWSD
D1. 1/ D1. 1MJor OAWSDL. 60andt heOAl SC[13350speci fi cati onlconflict, (0t heO
requi r ement sUof DAWS[DL. 1/ D1. 1MJor DAWS[D1. 6[shal | Ogover n.

3.1.2000 dentification
Wel dsOshal | Cbhell denti fi edl nConelof [t hef ol | owi ngOways:

O00000a. OOW i ttenlr ecordsshal | Obedsubm tted ol ndi cat e[t he ocat i onCof O
wel dsOradelbyOeachOwel der, Owel di ngOoper at or, Oor [0t acker .

0000Ob. OO0EachOwel der, Owel di ngOoper at or, Cor [t acker Oshal | Cbhelassi gnedCall
nunber, 0 etter, Oor Osynbol [t ol dent i f yCwel dsOhadelby [t hat [ ndi vi dual . O0TheO
Contracti nglOf fi cer Onmaylr equi reCwel der s, Dwel di ngloper at or s, Oandt acker st o
appl yt hei r Osynbol Onext Ot ok heOwel dOoy OneansCof Or ubber Ost anp, Cfel t-ti ppedO
mar ker Cwi t hOwat er pr oof [ nk, Cor Cot her Oret hods [t hat OdoOnot CcauseCanOd

i ndent ati onld n(t heOret al . OJFor OseaniMel ds, [t hel denti fi cati onOrar k(shal | (beO
adj acent [t ot heOwel dOat (B3 oot [ nterval s. OO denti fi cati onOw t h(di e(ist anpsO
or (el ectriclet chersCshal | Ohot [belJal | owed.

3. 2000QUALT TYDICONTROL
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Testi nglshal | CbeOdonelbyOanOappr ovedl nspect i onCor [t est i ngd abor at or yOor O
techni cal Oconsul t ant ; Oor 0 f Oappr oved, (0t heOCont r act or ' s nspect i onCandd

t esti nglper sonnel OmaybelusedO nst eadUof [t heCcommer ci al 0 nspecti onlor O

t esti ngl abor at or yor [0t echni cal Cconsul t ant. O0TheOCont r act or [shal | Cper f or niJ
vi sual Oul trasoni ¢, 0 nspecti ont oldet er m neldconf or rancelwi t h(jpar agr aph
STANDARDSIOFCACCEPTANCE. Pr ocedur esOandt echni quesOf or 0 nspecti onCshal | Obe
i nOaccordanceOw t h(Oappl i cabl el equi r enent sOof DAWS[D1. 1/ D1. 1MJor DAWS[DL. 6, O
except [t hat 0 nOr adi ogr aphi c nspecti onOonl yof i | mt ypesOdesi gnat edCasI'fi ne[
grain, "Oor I'extralfine, "Oshal | CbeCenpl oyed.

3. 3UOOSTANDARDSHOFACCEPTANCE

Di nensi onal [t ol er ancesf or Dnel dedconst ruct i on, Odet ai | sOof Dwel ds, CandO

qual i t yOof Cwel dsOshal | Cbel nOaccor dancelwi t h(t heCappl i cabl elr equi r enent sOof O
AWS[ID1. 1/ D1. 1MJor OAWSOD1. 6Candt helcont ract Odr awi ngs. (Nondest ructi vel

testi nglshal | Cbefbyvi sual 0 nspecti onfandCul t rasoni cOret hods. O0TheOni ni nuntl
ext ent Cof Cul t rasoni cOnondest ructi vellt esti ngOshal | Cbelr andonmibOper cent Cof O
wel dsOor  oi nt s, Dor Oas0i ndi cat edConCt heldr awi ngs.

3. 3. 100Nondest ruct i ve[dExam nati on

TheDOwel di ngOshal | Cbelsubj ect [t ol nspect i onCandt est sC n(t heOni | |, Oshop, Candd
field. OO nspectionlandk est sO nlk heli | | Dor OshopDOwi |1 Onot Or el i evelt hed

Cont r act or Cof [t her esponsi bi | i t y[t oof ur ni shOwel dnment sCof Osat i sfact oryld

qgual i ty. OwWhenOmat eri al sOor Cwor knmanshi pOdoCnot Oconf or nilt ot heOspeci fi cati onO
requi renents, [t heOGover nment [r eser ves[t helri ght [t olrej ect Omat eri al Dor O

wor kmanshi pUor Cbot hat Oany [t i nelbef or e[ i nal Caccept ancelof [t helOst ruct ur e
cont ai ni ngt heOwel drent .

3. 3. 2000Destructi veldTlest s

Whenlnet al | ogr aphi cOspeci nensCar el enovedf r onfdanyOpar t Oof Oalst ruct ure, [t hel
Cont ract or shal | Ohakelr epai rs. O0TheOCont ract or Oshal | Oenpl oyOqual i fi edd

wel der sCor Owel di ngloper at or s, OandOshal | Ouselt heOpr oper 0 oi nt sCandDOwel di ngd
pr ocedur es, [0 ncl udi ngOpeeni nglor Cheat [t reat ment 0 f Or equi r ed, Ot oOdevel opt heO
ful | Ostrengt hOof Ot heChenber sCandj oi nt sCcut Cand™t olr el i evelr esi dual (st ress.

3. 4000OGOVERNVENT LI NSPECTI ONCIANDUTESTI NG

| nCaddi ti on(t okt hel nspecti onCandlt est sCper f or medCby [t heCont r act or [(f or O
qual i tyOcontrol , [t heOGover nnment Owi | | Oper f or nidi nspecti onCandt esti ngf or O
accept ancell o[t he(ext ent Odet er m nedlby [t helContracti ngdX fi cer. OOThellcost s
of Osuchli nspecti onUandt esti ngOwi | | Cbhelbor nelbyt heOContractor [ f O

unsat i sfact orylwel dsCar elddi scover ed, Uor Cby [t heOGover nnent 0 f Tt heOwel dsCar e
sati sfactory. OdrheCwor kOmay Ooeper f or medby [t heOGover nnment ' sCownf or cesCor O
under Oalsepar at econt r act [f or 0 nspecti onCandt est i ng. OO0TheOGover nment O
reserves(t helri ght Ot oOper f or nisuppl enent al Onondestructi veOandOdest ructi veld
test st oldet er m nellconpl i anceDw t hOpar agr aph OSTANDARDS[IOFJACCEPTANCE.

3. S5SHOOCORRECTI ONSLANDCREPAI RS

WhenO nspecti onlor [t est i ngld ndi cat esOdef ect sO n(t heCwel dj oi nt s, [t heOwel dsO
shal | [belr epai r edusi ngCalqual i fi edOwel der Cor Dwel di ngOoper at or CasO

appl i cabl e. O0Correcti onsshal | Obel nCaccor dancew t h(k her equi r enent sCof O
AWS[D1. 1/ D1. 1MJor OAWSOD1. 6Candlt heOspeci fi cati ons. (ODef ect s(shal | CheO

repai redld naccor dancelwi t h(t heCappr ovedCpr ocedur es. (0Def ect sCdi scover edd
bet weenpasses(shal | [bellr epai r ed(bef or e(addi ti onal Owel dOmat eri al [0 sO

deposi t ed. (Wher ever Daldef ect [ s[0r enovedCandCr epai r Cby Owel di ngli sCnot O
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required, [t he(af f ect edCar ealshal | Ohebl endedd nt ot heOsur r oundi ngOsur f acel
tolel i m nat e(shar pnot ches, [cr evi ces, Dor Ocor ners. [OAf t er Daldef ect 0 sO

t hought [t oChavelbeenlr enoved, Oandlbef or e(r ewel di ng, [t hear ealshal | Tbel

exam nedlbysui t abl efret hods [t olCensur el hat [t helddef ect Thas[CbeenlCel i m nat ed. O
(Repai r (el dsOshal | Oreet [ hel nspecti onlr equi rement sCf or [t heor i gi nal O

wel ds. O00Any [ ndi cat i onlof Calldef ect Oshal | Chelr egar dedCasCaldef ect, Cunl essO
reeval uat i on[bynhondest ructi velhet hodsCor [byOsur f acecondi t i oni ngOshows

t hat OnoCunaccept abl eCdef ect [0 sCpr esent .

000 - OEndOof OSect i on} -
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SECTI ON05093
VEL DI NGTPRESSURELPI PI NGCJANDUACI DCIPI PI NG
09/ 98
PART 1 OOOGENERAL
1. 1000REFERENCES
TheOpubl i cati onsO i st edCbel ow or mJaCpar t Cof [t hi sOspeci fi cati onlt ot hed
ext ent [r ef er enced. O0TheOpubl i cat i onsOar e[r ef erredt ol n(kt he ext (by[basi cO
desi gnati onlonl y.
AMERI CANCOSOC! ETYOFORONONDESTRUCT | VECITESTI NGCI( ASNT)
ASNTORPLSNT- TG 1A (1996) CRecommendedPr act i cedSNT- TC- 1A
ASNTORPOSNT- TC- 1ACBK B (1994) OQuest i ondandOAnswer sCLevel sO , O 1, O
andOl | | OMagneti cOParti cl edMet hodOBook OB
( Suppl enment [t oORPOSNT- TC- 1A)

ASMEL NTERNATI ONAL Y ASME)

ASMEB31. 1 (1998) OPower [Pi pi ng
ASME[B31. 3 (1999) OPr ocess[Pi pi ng
ASME[B31. 4 (1992; (B31. 4a) [Li qui d0Tr ansportati ond

Syst ens f or CHydr ocar bons, OLi qui d[Pet r ol eunt]
Gas, UAnhydr ousOAmmoni a, OandCAl cohol s

ASME[B31. 5 (1992; (B31. 5a) (Refri gerati ondPi pi ng

ASME[B31. 8 (1995) OGasOTr ansni ssi onCandDi stri buti on
Pi pi ngOSyst ens

ASMEBPVCOSECO (1998) [Boi | er DandOPr essur e[Vessel [ICode; O
Secti onl , OPower [Boi | ers

ASMECBPVCOSECHI | - C (1998) [Boi | er Dand[OPr essur eVessel [ICode; O
Sectionll |, Ovaterial s, OPart OCH O
Speci fi cati onsf or (Meél di nglRods, [El ect r odesO
andCFi | I erOvetal s

ASMECBPVCIOSECIV (1998) [Boi | er Dand[OPr essur elVessel [Code; O
Sect i onlV, ONondest ructi ve(Exam nati on

ASMECBPVCOSECO X (1998) [Boi | er DandOPr essur e[(Vessel [(Code; O
Secti onll X, CMél di ngfandBr azi ngd
Qualifications
AVERI CANCMEL DI NGOSOCI ETY( AVWB)
AWS[D1. 1/ D1. 1M (1998) [OSt r uct ur al Wl di ngCode[* (ISt eel

AWE[D1. 6 (1998) [OSt r uct ur al ™Ml di ngOCode[* (ISt ai nl ess
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AWSLID10. 4

AWS[D10. 8

AWS[D18. 1

AVWBLIA2. 4

AWS[IA3. 0

AWB[B2. 1

AWBOQCL

AWB[1749. 1

1. 2O000DEFI NI TI ONS

HAZWASTE

St eel

(1986) ORecomrendedPr act i celf or (Meél di ngO
AustiniticOCrom um N ckel OSt ai nl ess(St eel O
Pi pi ngCandOTubi ng

(1996) ORecomrendedPr act i celf or DMél di ngUof O
Chr om um Mol ybdenuniISt eel OPi pi ngCandOTubi ng

(1999) OSpeci fi cati onf or (Ml di nglof O
Aust eni ti cSt ai nl ess[0St eel OTubelandOPi pel
Systensl n(Sani t ar y[( Hygeni ¢) OAppl i cati ons

(1998) ISt andar dO0Synbol sf or (Mél di ng, O
Br azi ngCand[Nondest ruct i ve[JExami nat i on

(1994) Ost andar dVel di ngOTer s Oand
Definitions

(1998) (Mél di ngPr ocedur eCandOPer f or mancel
Qualification

(1996) DAWBICer ti fi cati onllof CMél di ngO
| nspectors

(1999) OSaf et yOi nCMeél di ngOandOCut t i ngOdandO
Al | i edPr ocesses

DefinitionsOshal | Cbel nCaccor dancelw t hOAWSOAS. 0.

1. 3000SUBM TTALS

CGover nient Oapproval O sOrequi redf or Osubmi ttal sOwi t hCaI' G' Odesi gnati on; O
submi tt al sChot Ohavi ngCall G' Odesi gnat i onCar e or 0 nf or mat i onConl y. OWhenO
used, Oaldesi gnati onf ol | owi ngk he™ G' Odesi gnati onl denti fi es(t hellof fi ced
that Owi | | Or evi ewt heOsubmi tt al Of or Ot heOGover nnent . O0Thef ol | owi nglshal | Obel
subm tt edd nCaccordancew t h(0Sect i on[1013300SUBM TTALJPROCEDURES:

SD- 02[0Shop[Dr awi ngs

Pr essur efandUAci d[Pi pi ng; 0OG O
Det ai | Odr awi ngsOshowi ngd ocat i on, O engt h, Candt ypelUof Cwel ds; OandO
i ndi cati nglpost wel dlheat [t r eat ment OJand ONDECas Cr equi r ed.

SD- 030Pr oduct (ODat a

Qualifications; 0G O

Wel di ngCpr ocedur elqual i fication.

Wl di nglOper ati ons; 00, O

Det ai | edOpr ocedur estOwhi chCOdef i neOret hodsUOof Oconpl i ancelt ollcont ract O
dr awi ngsCandOspeci fi cati ons. O nspect i onCandOrat eri al Opr ocur errent O
records. OOSyst enlCandOat eri al [t esti ngCandcertificati onlrecords. O
WittenlrecordsCandOdr awi ngsCi ndi cat i ng ocat i onUof Cwel dsChadelbyO
eachOwel der Cor Owel di ngCoper at or .

SD-070Certificates
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Qualifications; 0G O

Wl der OandDwel di ngOoper at or Oper f or mancequal i ficationlcertificates. O
(Mel di ngi nspect or sandONDECper sonnel Ccertificates. O0Qual i ficationsO
of [t esti ng abor at or yCor [t he(OCont ract or' sCqual i t ydJassur ancel

organi zati on.

1. 4000GENERALUREQUI REMENTS

Thi slsect i onlcover st hewel di nglof Opr essur eCpi pi ngCandOaci dOpi pi nglsyst ens. O
(Devi at i onsf r omiJappl i cabl ellcodes, Cappr ovedOpr ocedur es, CandOappr oveddet ai | O
drawi ngswi | | Onot CheOper i ttedOw t hout Opri or Ow i tt enCapproval . OOvat eri al s
or conponent sCwi t hOwel dsCOmadelof f sit e[wi | | Onot belaccept edd f Ot heOwel di ngOd
doesnot Cconf or nit o[t helr equi r ement sOof [t hi sOspeci fi cati on, Ounl essO

ot herw sespeci fi ed. OOProcedur es(shal | beOdevel opedby[t heOCont r act or [f or O
wel di ngCal | Onret al s ncl udedi n(t heOwor k. OCMel di ngOshal | Onot [belist art ed

unti | Dwel di ngOpr ocedur es, Dwel der s, Candwel di ngCoper at or sChavelbeenO

qual i fied. OdQualificationltestinglshall belperformedibyCanCapproved esti ngd
| abor at ory, Dor Cby [t heOCont r act or 0 f Cappr ovedoy [ heOCont racti ngdCf fi cer. OO
Cost sUof Osucht esti nglshal | Cbelbor nelby [t heOCont ract or. OOThedCont ract i ngQd

O ficerOshal | (belnoti fi edOat O east [(R4Chour sO nOadvanceUof [t he i neCandd

pl acelof [t helt est s. (MhenCpr acti cabl e, [t helqual i fi cati onlt est s(shal | Thel
per f or medCat Cor Ohear [t hewor ksi t e. OO0ThedCont r act or (shal | Omai nt ai nCcurrent O
recor dsof [t hellt est [r esul t sCobt ai nedd n(t heOwel di ngOpr ocedur e, Dwel di ngO

oper at or, Owel der Oper f or mancelqual i fi cati ons, Oandnondest ruct i veldexam nati ond
(NDE) Opr ocedur esr eadi | yOavai | abl efat [0t hesi t e[df or Cexami nati onCby[t held
Contracti nglOr fi cer. OOTheOpr ocedur esf or Oaki nglkt r ansi ti onCwel dsCbet weend

di fferent Oat eri al sCor Cbet weenpl at esCor [pi pesUof Odi fferent Owal | O

t hi cknesseslkhal | (belqual i fi ed. OJASMEB31. 1, DASME(B31. 3, DASMEB31. 4, JASVED
B31. 5, DASMEOB31. 8 equi r ement s[f or Cbr anchOconnect i onsOrayheOusedd nd i eud
of Odet ai | eddesi gns. OUnl essot her wi se(speci fi ed, Oal | Opi pelwel di nglshal | Ched
acconpl i shedOusi nglt heOGTAW el di ngOpr ocess. Al | St ai nl essst eel Opi peOwel dsO
shal | Oconf or nit ok helr equi r ement sUof OAWSOD1. 6, OAWSD10. 4, OAWSD10. 8, Candd
AWS[ID18. 10asOappl i cabl e. OOAI | Of er r ous st eel Opi peCwel dsshal | Oconf or nitt ot heO
appl i cabl el0r equi r ement sCOof DAWSD1. 1/ D1. 1M OO n(al | 0 nst ances, [t heseO

ref erencesshal | (belappl i edOasCappl i cabl et ot he[baselirat eri al [bei ngOwnel ded.

1. 5SO0OPERFORVANCE

The[OCont r act or Oshal | (bellr esponsi bl e(f or [t helqual i t yOof Cal | 0 oi nt O

pr epar ati on, Dwel di ng, OJandCexani nati on. O0Al | Omat eri al sCusedi n(t heOwel di ngO
operationslkhal | (belkl earl y[ denti fi edCandlr ecor ded. O0Theli nspecti onCandO
testi ngldefi nedd nk hi sOspeci fi cati onOar elm ni munit equi renment s. 00Addi ti onal O
i nspecti onfandCt esti nglshal | Cbellt helr esponsi bi | i t yUof [t heCont r act or Cwhen
heOdeensll t Onecessar y[t olachi evelt heCqual i t yOr equi r ed.

1. 6000QUALI FI CATI ONS

Wl di ngCpr ocedur es, Owel der s, CandOwel di ngOoper at or sOpr evi ousl yOqual i fi edCbyO
t est Omaybelaccept edf or Ct heOwor kCwi t hout Cr equal i fi cati on, Oprovi dedt hat O
al | Oof [t helf ol | owi nglcondi ti onsCareful fill ed:

a. 0dCopi esof [t heCwel di ngCpr ocedur es, [t he(pr ocedur eOqual i fi cati onlt est O
records, Oand heOwel der Oandwel di ngCoper at or Oper f or mancel
qual i ficationltest O ecordsOarelsubmn ttedOandCappr ovedld naccor danceld
wi t hOpar agr aphOSUBM TTALS.

b. O0Test i nglwasOper f or medbyOanOappr oved[t est i ng[ abor at or yOor O
t echni cal Oconsul t ant Dor Cby [t heOCont r act or ' sOappr ovedqual i tyO
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assur ancelor gani zati on.

c. OO0TheOwel di ngOpr ocedur es, Dwel der s, OandDwel di ngOoper at or sOwer e
qual i fi edd nCaccor dancelwi t hJASMECBPVCOSECH X, Dor OAWSB2. 1, OAR- 200
| evel ; DandbaseOmaterial s, (Ofi I | er Ohateri al s, Cel ect rodes, Cequi prent, O
andpr ocesseslconf or nedt o[t heCappl i cabl elr equi r ement sCof [t hi sO
speci fication.

d. OO0Thelr equi r enent sOof Opar agr aph' Renewal Cof OQual i fi cati on” [bel ow(ar e
nmet OandCr ecor dsOshow ngOnaneOof Cenpl oyer DandOper i odCof Cenpl oynent O
usi ngt heOpr ocess[f or Cwhi chlqual i fi edOar eOsubmi tt edCasCevi dencellof O
conf or mance.

1. 6. 1000Mel di ngOPr ocedur esOQual i fication

TheOCont ract or Oshal | Or ecor dd n(det ai | CandOshal | Cqual i f y(t heC\WMeél di ngQd

Pr ocedur e(0Speci fi cati onsf or Oever yOpr oposedwel di ngCpr ocedur e. [0

Qual i ficationlf or eachDwel di ngOpr ocedur elIshal | Oconf or mit ot helr equi rement s
of DAWS[D1. 1/ D1. IMIAWS[DL. 6, OAWSID10. 4, OAWS[ID10. 8, DandCAWSID18. 10andCt ol hi sO
speci ficati on. OOTheOwel di ngOpr ocedur esshal | Ospeci f yOendOpr epar at i onf or O
but t Owel ds ncl udi nglCcl eani ng, Oal i gnnent , Candr oot Copeni ngs. COPr eheat , O

i nt er pass(t enper at ureldlcontrol , CandOpost heat [t r eat nent Cof Cwel dsOshal | belasO
requi r edbyUappr ovedOwel di ngOpr ocedur es, [unl essUot her wi seld ndi cat edor [

speci fi ed. OOThelt ypelof [backi nglri ngsCor Oconsunabl el nserts, [ f Cused, Oshal | O
bedescri bedCandll f [t heyUar e[t o[belr enoved, [t helr enoval Opr ocesslshal | [hel
descri bed. OOCopi esUof [t heCwel di ngOpr ocedur especi fi cati onsOandOpr ocedur e
qual i ficationltestOresul tsf or Deacht ypelof Owel di nglr equi r edOshal | CheO

submi ttedl naccor dancewi t h(jpar agr aphOSUBM TTALS. O0Appr oval Cof Cany
procedur eldoesnot [r el i evel® he(Cont r act or Uof (0t heOsol elr esponsi bi | i tyOf ord

pr oduci ngCaccept abl eOwel ds. OOl di ngOpr ocedur esshal | [beld denti fi edO

i ndi vi dual | yCandOshal | Cbelr ef er encedOont he[Odet ai | Odr awi ngs[or [keyed[t ot he
contract Odr awi ngs.

1. 6. 2000Mel der CandCVeél di ngOper at or OPer f or mance

EachOwel der OandOwel di ngOoper at or Cassi gned oOwor kOshal | Obelqual i fi eddi nO
accor dancelw t hOAWSOD1. 1/ D1. 1IMJAWS[ID1. 6, DAWSD10. 4, DAWSCD10. 8, DandJAWSD18. 1.

1.6.2. 100Certification

Bef or e[lassi gni nglwel der sCor Cwel di ngCoper at or st ot heOwor k, [t heOCont r act or O
shal | Opr ovi de heOContracti ngdOf fi cer Owi t h(t hei r Chames [t oget her Owi t hO
certificationlthat Ceachl ndi vi dual [0 sCper f or mance- qual i fi eddasOspeci fi ed. O
Thelkertificationlshal | st at et helk ypelof Cwel di nglandOposi ti onsf or Cwhi chO
eachl sOqual i fi ed, [t heCcodeCandOpr ocedur eCunder Cwhi chCeachl sCqual i fi ed, O
dat e(Jqual i fi ed, Oandt hef i r nidand0 ndi vi dual Ocerti fyi nglt heCqual i ficati ond
tests.

1.6.2. 2000 denti fication

EachOparti cul ar Owel dOshal | Tbelli denti fi edCwi t h(t heOper sonal Chunber, O etter, O
or Osynbol Cassi gnedt olleachCwel der Dor Owel di ngoper at or . O0Tol denti f yOwel ds, O
wri ttenlrecords ndi cati nglt hel ocati onCof Dwel dsOnmadebyOeachOwel der Dor O

wel di ngloper at or Oshal | (bellsubmi tt ed, CandCeachOwel der Dor Dwel di ngOoper at or O
shal | Oappl yt heOper sonal Omar kOadj acent [t ot heOwel dsCusi ngQalr ubber Ost anpUor O
felt-tippeddrar ker Owi t hCper manent , Oweat her pr oof 0 nklor Cot her Oet hodsO
approvedlby[t heOContract i ngOf fi cer [t hat OdoChot Odef or nit helnet al . O0For Oseant]
wel ds, 0 denti ficati onOrar ksOshal | Cbelpl acedladj acent [t o0t he[wel dsCat (3[f oot O
interval s. O dentificationlbyOdi e(3st anpsCor Cel ectri cOet chersOwi | | Ohot [heO
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al | owed.
1. 6. 2. 300Renewal Oof OQual i fication

Requal i fi cati onOof OalOwel der Cor Cwel di ngloper at or Oshal | [belr equi r edCunder COany O
of [ he[¥ ol | owi nglcondi ti ons:

a. MwWhenCalwel der Oor Dwel di ngloper at or Chasnot Cusedt heOspeci fi cCwel di ngO
processf or Dalper i odDof O030hont hs; [t helper i odOray[belext endedt o060
nont hs( f Ot heOwel der Cor Owel di ngOoper at or ChasbeenCenpl oyedonsoneld
ot her Cwel di nglpr ocess.

b. OWhenOalwel der Cor Owel di ngOoper at or ChasCnot Cwel dedDOwi t hCanyCpr ocess
dur i ngCalper i odOof (B30mont hs, Oal | [t heOper sonal Cqual i fi cati onsOshal | O
belconsi der edCexpi r ed, 0 ncl udi ngOanyOext endedby[vi rt uelof Ca. , O
above.

c. OOTher el sOspeci fi cr easonlt oldquest i ont helper son' sCabi | ity oOraked
wel dsCt hat Owi | | Oreet [t helr equi r ement sOof [t heOspeci fi cati ons.

1. 6. 30001 nspect i onCandCNDEPer sonnel

Al'l 0 nspect i onfandONDEOper sonnel Oshal | CheOqual i fi edl nOaccor danceDOwi t h(t heO
fol | owi nglr equi renent s.

1. 6. 3. 10001 nspector OCertification
Wl di ngl nspect orsishal | Chelqual i fi edd nCaccor dancelwi t hCAWSOQCL.
1. 6. 3. 20OCNDEOPer sonnel

NDELper sonnel Oshal | [belkertified, CandOdalOw i tt enOpr ocedur e or [t heCcontrol O
andOadmi ni strati onlUof ONDECper sonnel [t r ai ni ng, Oexam nati on, Candd
certificationlshal | Cbelest abl i shed. O0Thepr ocedur esshal | CbellbasedonO
appropri at elIspeci fi cOandOgener al Ogui del i nesOof [t r ai ni nglandOexperi encel

r ecommended by OASNTORPOSNT- TC- 1A, DASNTORPOSNT- TC- 1ACBKCB.

1. 7000DELI VERY, OSTORAGE, DANDIHANDLI NG

Al Ofi Il erOret al s, Cel ectrodes, [f | uxes, OandUot her Dwel di ngOmat eri al sOshal | (heO
del i vered[ o[t helIsi t eld nOhanuf act urers' Tori gi nal OpackagesOand(3st or edd nCall
dryspacelunti | Oused. O0OPackages(Ishal | Cbelpr oper| yO abel eddanddesi gnedt o]
gi veOmaxi munidpr ot ect i onf r ominoi st ur eCandt ol nsur esaf eChandl i ng.

1.7.1000vat eri al OCont r ol

Mat eri al sOshal | belist or ed nCallcont r ol | edCaccessOandOcl ean, Odr yCar eallt hat O
i sOweat herti ght Cand sOhai nt ai nedCat Calt enper at ur elr econmended by [t he
manuf act ur er. O0TheOmat eri al sOshal | Onot [bel nOcont act Owi t h(t hef | oor CandO
shal | Obelst or edConCwoodenOpal | et sCor Cer i bbi ng.

1. 7. 1. 10000anagedCont ai ners

Low hydr ogenist eel el ect r odesIshal | [belst or ed[ nlt hei r Oseal edOshi ppi ngd
cont ai ner. O f (Ot heOseal 0 sOdamagedOdur i ngOshi prrent Cor Ost or age, Candt heO
danmagel sChot [0 nmedi at el yOdet ect ed, [t heldcover edlCel ect rodesll nlt hat O

cont ai ner shal | Obelr ebakedd nCaccor dancelw t h(t heOanuf act urer' s0

i nstructionsOprior ol ssuancelor Oshal | Cbeldi scar ded. 00 f Oalcont ai ner i sO
damagedl n(Ist or ageCand helldamagell sCwi t nessed, [t helel ect r odesf r onit hat O
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cont ai ner Oshal | Obeld mredi at el yOpl acedl nCalist or ageloven. OdTheIst or ageoven(
t emrper at ur elIshal | [beOasr ecormmendedby [t heOranuf act ur er Dor [t heOwel di ngO
mat eri al Ospeci fi cati on.

.7.1.2000Par ti al Ol ssues

When[allcont ai ner Dof Ccover edCel ect r odes sOopenedBCandOon! yOalpor ti onCof [t heO
cont ent 0 sl ssued, [t he(r emai ni ngfporti onOshal |, Dwi t hi nOl/ 2Chour , (be(pl acedO
i nCallst or ageloven.

. 7. 2000DamagedVat eri al s

Mat eri al sCwhi chCar e(danmagedOshal | Chedi scar ded. OJCover edCel ect r odesOwhi chO
ar elloi | Oor Owat er - soaked, Odi rty, Oor DonCwhi ch hef | uxOhasOsepar at edf r onit hed
wi relshal | Obeddi scar ded.

. 8000SYMBOLS

Synbol sshal | (bell nCaccor dancewi t hJAWS[IA2. 4.

. OOOOSAFETY

Saf et y[pr ecaut i onsshal | Cconf or nit oOAWS[1249. 1.

PART[2 OOOPRODUCT S

2.

100CMELDI NGLIVATERI ALS

Wl di ngmat eri al sOshal | Oconpl yOwi t hOASMEOBPVCOSECH | - C. OOWel di ngCequi prent , O
el ectr odes, Owel di ngOwi r e, Oandf | uxesOshal | Cbelcapabl eCof Opr oduci ngO

sati sfact orylwel dsCwhenlusedlbyOalqual i fi edOwel der Cor Dwel di ngOoper at or O

usi ngqual i fi edOwel di ngOpr ocedur es.

PART 3 OOOEXECUTI ON

3.

100CMEL DI NGOIOPERATI ONS

Al'| Owel di ngOper f or medCOunder [t hi sCOspeci fi cati onOshal | CbheOper f or nedCusi ngt he
Tungst enl nert OGas GTAW Opr ocessll naccor dancelwi t hCqual i fi edCpr ocedur es(]
usi ngqual i fi edOwel der sCandwel di ngloper at or s. OCMeél di ngOshal | Onot (beOdone
when(t heOqual i t yOof [t he[conpl et edCwel dlcoul dlbel npai r edCby [t heOpr evai | i ngd
wor ki ngCor Dweat her Ocondi ti ons. OOTheOCont racti ngOOf fi cer Oshal | Odet er i ne
whenweat her Cor Dwor ki nglcondi ti onsOar eClunsui t abl e[ or Dwel di ng.

. 1. 1000BaselVvet al OPr epar ati on

Oxy-fuel Ocutti ngshal | Onot CbelusedUonCaust eni ti cst ai nl essst eel Tor O
nonf errousOrat eri al s.

1. 200Wel ddJoi nt OFi t - Up

Part st hat Car e[t o[be[] oi ned[bywel di nglshal | (belfitted, Oal i gned, Candd

retai nedd nOposi ti onOduri nglk heOwel di ngOoper at i onChy Ot heCuseUof thar s, O

j acks, [cl anps, Oor Dot her Orechani cal Of i xt ur es. OCWel dedt enpor ar yCat t achnment s
shal | Onot (belusedCexcept whenO t 0 sO npracti cal [t oluseOrechani cal Of i xtures. O
Mhenk enpor ar y[Oat t achment sCar eCused, [t heyshal | Cbelt heOsanelhat eri al Oas0

t he(baselnet al , Candshal | Cbelconpl et el yOr enovedbyOgr i ndi nglor [t her mal O
cuttingOafter [t heOwel di ngOoper ati onld sCconpl et ed. OO f [t her mal Ccuttingd sO
used, [0t he(at t achment Oshal | Tbhelcut [t o0not O esst han1/ 40 nchOf r onit heOmrenber O
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and helbal ancelr enovedbygri ndi ng. O0Af t er [t helt enpor ar yat t achnent ChasO
beenlr emoved, [0t helar eallshal | Cbelvi sual | yCexam ned.

. 1. 3000Pr eheat UandOl nt er passTenper at ur es

Preheat [t enper at ur esshal | Oreet [t her equi r emrent sOspeci fi edCby OAWS(D1. 1/ D1. 1M
OAWSD1. 6, CAWSID10. 4, OAWSD10. 8, DandIAWSIID18. 1. [(However, [0 nChollcaselshal | O
t heOpr eheat [belbel ow5000degr eesOFf or (f erri ti clist eel Dor CausteniticO

st ai nl essst eel , Oor 0320degr ees ORI or Cnonf er r ousCal | oys. OOTheOraxi nmuntd

i nt er passCt enper at ur esshal | Onot Oexceed13000degr eesFf or Jausteni ti cO

st ai nl esslst eel s, [ni ckel Cal | oys, Oandlcopper al | oys; Oand[5000degr ees OFf or O
car bonst eel s. Pr eheat [t echni quesshal | CbeOsuchCas[t oCensur et hat [t hef ul | O
t hi cknessUof [t heDOwel d oi nt Cpr epar ati onCand/ or adj acent [baseOmat eri al , at O

| east 0300 nches nCal | Odi recti ons, O sCat [0t helOspeci fi edt enper at ure. 00

Preheat i ngoy i nducti onOor O esi st ancellret hods[ sCpr ef erred. OVWhenf | amed
heat i ngl sCused, Oonl yOaOneut ral OOf | anelshal | CbeCenpl oyed. OOOky- f uel Cheat i ngO
shal | Onot belusedonCaust eni ti cOst ai nl essst eel Oor Oni ckel -al l oyOmaterial s; O
however, (ai r-f uel Theat i ngld sCaccept abl el f Ocontrol | edt o nsur el hat Ot hed
sur f acellt enper at ur eddoesnot Cexceedd1500degr eesOF. OO nt er passCt enper at ur es
shal | beldcheckedOont hesur f acelof [t heOconponent Owi t hi nOL0 nchUof [t heOwel dO
grooveland(at [t helOst arti ngd ocat i on[of [t helOnext Owel dOpass, Candf or Cad

di st ancellof about 600 nchesCaheadUof (0t heOwel d, Cbut Ohot Con(t heOar ealt o(beOd

wel ded.

3. 1. 4000Pr oduct i on[Mél di ngl nstructi ons

a. el di ngOshal | Onot CbelOdonewhen(t heCanbi ent [t enper at ur e[ s ower [t han
0Cdegr eelF.

b. OOWel di ngd sOnot COper i tt eddonOsur f acest hat Car eCwet Cor Ocover edDwi t hO
i ce, DwhenOsnowlor Or ai n[ sf al | i ngOont heOsur f aces obeOwel ded, Oor O
dur i ngOper i odsof Thi ghOwm nds, Ounl essCt heOwel der sCandt heOwor kCar e
proper | yOpr ot ect ed.

c. O0Gases[f or Opur gi nglandOshi el di ngOshal | DoeOwel di nglOgr adeCandOshal | O
haveOaldewpoi nt Oof Om nus400degr eesOFCor O ower .

d. OOBackOpur geslar el equi r edf or Caust eni ti cOst ai nl essst eel sCandd
nonf er rousal | oysOwel ded(f r onflonesi deCandshal | Cbeset OupOsuchO
t hat [t hef | owJof Ogasf r ot he[d nl et [t o0t heOout | et Dori fi cepassesD
acr oss[t helar eallt o[belwel ded. OOTheloxygencont ent Oof [t he[gas
exi tingdf ronit heCpur gelvent Oshal | Cbe esst han20per cent Cpri or Ot o
wel di ng.

e. OOTheOpur gellonCgr oovelwel dsshal | CheOmai nt ai nedf or Cat O east [t hr eed
I ayer sCor 33/ 1600 nch.

f . OORenovabl eCpur geCdaniimat er i al sOshal | CbheOradeCof Oexpandabl eDor O
f I exi bl eOpl ugs, OsuchOas[pl exi gl ass, Opl ywoodd( whi chOshal | ObeOdr y[O
whenlused), Cet c. OWbodOdansshal | Cbelki | n-dri edCqual i ty. OO
Nonr enovabl eCpur gelddans JandCpur gedaniladhesi vesIshal | (belChadelof O
wat er Osol ubl eOmat eri al s. 0JPur geldansOshal | Onot CheOradeCof Opol yvi nyl O
al cohol .

g. O0Any Owel di ngOpr ocesswhi chlr equi r est heOuselof Cext er nal OgasO
shi el di ngshal | Onot beldoneli nCaddr af t Cor Cwi ndOunl esst heCwel dlar eald
i sOpr ot ect edlbyCalishel ter. O0Thi sCshel t er Oshal | CheOof Oat eri al Dandd
shapelCappropri at el ol0r educeOw ndvel oci t yO nlt hellvi ci ni t yOof [t hel
wel dt oCalmaxi munilof C50nphO( 4400 pn) .
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h. 0wl di nglof O ow- al | oyTandChar denabl eChi gh- al | oy[st eel sOray[bhel
i nterrupt edprovi dedCalm ni munidof Cat O east 13/ 80 ncht hi cknessof O
wel ddeposi t Oor [(250per cent Oof (0t heCwel dgr ooveld sCfi |l | ed, Cwhi chever O
i sCgr eat er, Oandt helpr eheat [t enrper at ur el sCrai nt ai nedOdur i ngCt he
ti melt hat Owel di ngl s nterrupt ed. OO f Ot helt enper at ur edf al | sCbel owd
t heOmi ni munidpr eheat [t enper at ur eCbef or e(al | Dwel di ngbhasbeend
conpl et edDon0alj oi nt, Cor, Owher elr equi r ed, [bef or epost Dwel dTheat O
treat ment, Call i qui dOpenet r ant Cor Oragnet i cOparti cl efexan nati ond
shal | Obelper f or medt ol nsur e(lsoundCdeposi t edCret al [Cbef or el
reheati ng. OOWel di ngOof Cot her Omat er i al sCOhay[beld nt errupt edCwi t hout O
restrictionlOprovi dedCallvi sual O nspecti onld sCper f or medCbef or e
wel di ngd sCr esuned.

i . OOTackwel dsCt o[bel ncor por at edd nt helf i nal Owel dsOshal | Chavelt hei r O
ends [t aper edbyOgr i ndi nglor Owel di ngk echni que. O0TackOwel dsCt hat Car e
crackedOor Odef ecti veldshal | belr enmovedCandt helgr oovelshal | (hel
retackedOpri or [t oOwel di ng. O0Tenpor ar y[t ackOwel dsOshal | Chelr enoved, O
t heOsur f acellgr oundOsnoot h, OandOvi sual | yO nspect ed. OdFor O ow-al | oy
andChar denabl eChi gh- al | oy[Ost eel s, [t hear eallshal | Cbhelmagnet i cO
parti cl eCexam nati onld nspect ed.

j . Owhenlj oi ni nglf erriticOsteel Opressurelpi pi nglconponent st o[
austeniticlstai nl essst eel Opressur elpi pi nglconponent sCandpost wel dO
heat [t r eat nent [0 sCr equi r ed, [t heIf ol | owi nglr equi r enent sCappl y:

(1) OO0TheOwel d- endCpr epsUof (f erri ti clst eel Cconponent s, Cwhi chCar et o
bewel ded(t ofaust eni ti cOst ai nl essst eel , Oshal | [belbutt eredw t hConel
of Ot helf ol | owi ngCwel dCIf i | | er Oret al sOandOshal | Oconf or nit ok heO

speci fi edr equi renents:

ASMELBPVCOSECO! | - C, OSFAB. 14, 0Cl assi fi cati onERN Cr - 3.
ASMEBPVCOSECHI | - C, OSFAK. 11, [OCl assi fi cati onJENi Cr Fe- 2.

(2) dTheferriticlsteel Owel d- endOpr epCshal | Chelbutt ered, Or ecei veall
post wel dCheat [t r eat ment asr equi r ed[Cby OAWS[ID1. 1/ D1. 1MJand [t henbeO

machi nedCwi t h(t heCappl i cabl eOwel d- endOpr epar ati on. OCAft er O

machi ni ng, Ot heCbut t er edd ayer Oshal | CbeCalm ni nunidof 01/ 40 nchh hi ck.

(3) OOPr essur elpi pi nglt ransi ti on oi nt sOshal | Doelconpl et edCusi ngd
ERNi Cr - 300or [ENi Cr Fe-20wel dIfi | | er Onet al s. O0ONoCf ur t her Opost wel dCheat O
t reat ment Oshal | Chelper f or med.

k. OWhenlj oi ni nglf erri ti cOst eel Opressur elpi pi nglconponent st o
austeniticlstai nl essst eel Opressur elpi pi nglconmponent sCandpost wel dO
heat [t r eat ment 00 sCnot Cr equi r ed, Opr epar eCandDOwel dOt hel oi nt Ousi ngd
ei t her OERNiI Cr - 300or [ENi Cr Fe- 2[fi |l | er Oret al s. OOFor Oser vi celd
t emper at ur eslof [(R000degr eesF0or O ess, st ai nl essfi | | er Oret al 03090
ASMECBPVCOSECH | - C, OSFAB. 40or 5. 90 sOper mi ssi bl el nd i eulof [t hel
ni ckel - basedal | oys.

| . OOG i ndi ngUOof Cconpl et edCwel dsO st oCbeOper f or medConl y[t ot he(ext ent O
requi r edf or ONDE, 0 ncl udi ngCany i nser vi celJexam nat i on, Candt o[
provi deOwel dCr ei nf or cemrent Owi t hi n[t helr equi r erent sCof DAWSODL. 1/ D1. 1M
COAVWSDL. 6, OAWSID10. 4, DAWSID10. 8, CandOAWSD18. 1. 00 f [t heOsur f acelof O
t heOwel dr equi resgr i ndi ng, Or educi ngt heOwel d0or Cbhaselmat eri al O
bel owdt heOmi ni munir equi r edt hi cknessshal | belavoi ded. OOM ni nuntl
wel dlext er nal O ei nf or cement Oshal | Cbelf | ushfbet weenCext er nal O
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sur f aces.
3. 1. 5000Post wel dOHeat OTr eat ment

Post wel dlheat [t r eat ment Oshal | Obelper f or nedi nCaccor dancewi t hOAWSD1. 1/ D1. 1M
COAWS[DL. 6, DAWS[ID10. 4, DAWS[ID10. 8, CandOAWSD18. 1. OTenper at ur esf or 0 ocal O
post wel dheat [k r eat ment Oshal | CbeOreasur edCcont i nuousl yCby [t her nocoupl es nO
cont act Owi t h(k heOwel dnent .

Post wel dlheat [t r eat nent Oof I ow al | oyst eel s, Owhenlr equi r ed, Oshal | Obel

per f or med mredi at el yOuponOconpl et i onUof Cwel di ngCandOpr i or [t ot hed

t errper at ur ellof [t heOwel dCf al | i ngCbel owt helCpr eheat [t enper at ur e. OOHowever , O
post wel dCheat [0t r eat ment Oray [belpost ponedCaf t er [t helconpl et i onCof [t heOwel d, O
i f, 0 nmedi at el yOaft er [t heDwel dO sOconpl et ed, T t 0 sOai nt ai nedCat Calm ni muntd
t enrper at ur elJof [(130000degr eesOFCor [t heOpr eheat [t enper at ur e, Cwhi chever 0 sO
great er, OOf or (2Chour sOper O nchlof Owel dCt hi ckness.

For O ow al | oyst eel s, [t hellcool i nglr at esCshal | CbelOsucht hat [t enper O
enbrittl ement 0 sCavoi ded.

3. 2000EXAM NATI ONS, O NSPECTI ONS, DANDLTESTS

Vi sual Oand[ONDE[shal | Cbeper f or medCby [t he(OCont r act or [t oCldet ect Usur f acelandO

i nternal Odi sconti nui tiesl nlconpl et edCwel ds. O0TheOser vi cesUof Oalqual i fi edd
conmer ci al [0 nspecti onlor [t est i ng abor at or yOor [0t echni cal Oconsul tant, O
approvedlby[t heClContracti nglO fi cer, Oshal | Cbelenpl oyedbyt heOCont ract or. [0
Al'l Ot ackOwel ds, Dwel dOpasses, CandOconpl et edOwel dsshal | Cbelvi sual 1 yO

i nspect ed. 00 nCaddi ti on, O i qui dOpenet r ant Oexam nat i onOshal | CheOper f or redCon
r oot Opasses. JRadi ogr aphi cOLi qui dCpenet r ant OMagneti cOparti cl elor OU trasoni cO
exam nati onOshal | Cbelr equi redCas0 ndi cat edd nOTABLEO . OWheni nspect i onCandd
testi ngl ndi cat esCdef ect sC nCalwel dj oi nt, (0t heCwel d0shal | Cbelr epai r edCbyall
qual i fi edOwel der 0 nCaccor danceOwi t hOpar agr aphOCORRECTI ONSOANDCREPAI RS.

TABLEO . OOVANDATORYEM NI MUVENONDESTRUCT T VELIEXAM NATI ONS

O00OTy pe Vel d 0OOO0OO00RT pi ngOSer vi cedCondi ti onsOandNondest ruct i veTest

OO0OO0COO0000000000000Tenper at ur es Dover O0Tenper at ur es JOOJOO0O000AI | Cot her s.
OOOOOOOOO0O00000000007 50 Odegr ees OFOO0000bet ween(33500degr ees
OIODOOOO0OO0000000000Cand Cat Oal | DOOOO00000OFCand 0750 0degr ees OF
OOOOOOOOOOOOOOO000000pr essur es. 0000000000 nel usi veOandOat

OO OO OO OO OO OO OO0 OO0O00000000 pr essur esabove

OO0 OCOOOOOC OO0 O00000000001,, 0250psi g.

OO

OOBut t Vel ds DOOOOOO0OORTOf or ONPSCover OOOOORTOF or Dover (200 nchOOOVi sual Of or

0J( G rt hCand IOOOOOOOM™2 0 nchOMTDor OPTOOOOONPSDOW t ht hi cknessOOdal | Osi zesCand
Longi t udi nal ) OOOOOF or ONPS[R00 nchesOO00Ddover 03/ 400 nch. 000000 hi cknesses.
OOOOOOOOOOO000000000Cand 0 ess. 0000000000V sual Of or Cal |
OOOOOOOOOOOO0OO00OOO00000000000000000000Cs i zesOwi t h
OOOOOOOOOOOOOOOOO0OOO0O00000000000000000 hi ckness13/ 40 nch

OOOOOOOOODOOOOOOC O OO0OOOCOOO0000000000000 or O ess.

oo

OOwel dedOBr anch OOOOOORTOf or ONPSCover OOOOORTOf or Chr anchUover OJ00Vi sual Of or
O0Connect i ons 0OOOOOO040 nchOMTDor OPTOOOOMA 0D nehONPSCand 00000 al | Gsi zesCand
0( Si zel ndi cat eddO00F or ONPSAL nches OO0 hi cknessDof OOO0O000 hi cknesses.
0 sCbranchsi ze) O000andd ess. 0000000000 br anchOover 33/ 4
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TABLEO . OMANDATORYOM NI MUMINONDESTRUCT| VECEXAM NATI ONS

OO00OTy peVel d 0O00O00000RT pi ngOSer vi cedCondi ti onsCandCNondest ruct i velTest
O SeelONot e[17) ODODOODOOOODOODOD0OO0O000O00G neh. OOVi sual Cf or
OOOOOCODODOOOOOOOOOOOO0O0O0O000000000000Cal | Osi zesOwi t h

OOOOOCOo OO OOOOOOOOOOOOO OO0 0000000000000 or anch hi ckness
OO0 OO0 0000000000000003/ 40 nchOor O ess.

o0

O0Fi | | et, OSocket OOOOOPTDor OMTCf or Cal | OOOOVI sual Of or Dal | O0O000O0OVI sual Of or
O0At t achrment Oand D000 si zes Cand ID000000000s i zes Dand 000000000000 Al | Osi zesOand
O0Seal Vel ds 00000000 hi cknesses. 0000000 hi cknesses. 000000000k hi cknesses.
od

NOTESLTOOTABLEL

(1) CAl I Dwel dsOmust [belgi venCallvi sual Oexam nati ond nCaddi ti ont o0
t ypelof Ospeci fi cOnondest ruct i vellexamn nati onOspeci fi ed.

(2) ONPS+ Onom nal Opi pelisi ze.

(3) ORT}F ORadi ogr aphi clexam nati on; OMIC+ Omagneti cOparti cl ed
exam nati on; OPTO- O i qui dOpenet r ant Oexami nat i on.

(4) ORTOof Oor anchwel dsOshal | Ooelper f or nedCbef or eCanynoni nt egr al O
reinforcingbmterial O sCappl i ed.

(5) OThe™ hi ckness[of (but t Dwel ds sOdef i nedOast he™t hi cker Dof (0t he
t wolabut ti ngCendsCaf t er DendCpr epar ati on.

(6) OTenper at ur esUandpr essur esCOshownar elddesi gn.

(7) 0 nd i eullof Or adi ogr aphy Oof Cwel dedCbr anchlconnect i onsOwhend

requi reddabove, O i qui dOpenet r ant Cor Ohagnet i cOparti cl eCexam nati ond
i sCaccept abl efJand, OwhenOused, Oshal | Chelper f or medCat [t he esser Dof O
one[hal f Cof [t heOwel dTt hi cknessOor Deach1/ 200 nchlof Cwel d hi cknessO
andal | accessi bl e i nal Owel d0sur f aces.

(8) OFor Cnhondest ruct i vellexani nat i onlof [t he(pr essur el et ai ni ngd
conponent, [r ef er Ot ot helOst andards0 i st edd nCappl i cabl efcodeOor [0t hed
manuf act uri nglspeci fi cati ons.

(9) OFi | | et Owel dsnot Cexceedi ngl/ 400 ncht hr oat [t hi cknesswhi chCar eld
usedf or [t heOper manent Cat t achment Cof Ononpr essur el et ai ni ngOpart sO
ar eCexenpt [f r onit heOPTOor OMTCr equi r enent sCof [t heCabovell abl e.

3. 2. 1000RandontNDETest i ng

When(r andonil adi ogr aphi cOmagneti cOparti cl elor (ul t rasoni cCexam nati onl sO
required, [t heOCont ract or Oshal | [t est Calm ni nunilof (50per cent Cof [t he(t ot al O

I engt hCor Onunber Oof Opi pi nglwel ds. O0TheOwel ds0 nspect edshal | Cbhesel ect edd
random y, [hut [t heOsel ecti onOshal | 0 ncl udefanOexam nat i onUof Owel dsOadelCbyO
eachOwel di ngOoper at or Cor Cwel der . OO f [t he[r andonit esti nglr eveal st hat CanyO
wel dsf ai | Tt oOreet Om ni nunilqual i t yOr equi renent s, danCaddi t i onal (b0per cent Cof O
t heOwel dsl nlt hat Osanmelgr oupshal | beldi nspect ed. OO f Cal | Oof [t he(addi ti onal O
wel ds nspect edCneet [t helqual i t yOr equi renment s, [t helent i r eCgr oupUof Cwel dsO
repr esent edshal | Cbelaccept eddandt helldef ecti veOwel dsIshal | Cbelr epai red. OO

| f CanyUof [t heOaddi ti onal Dwel ds(i nspect edal solf ai | (0t oreet [t helqual i t yO
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requi rements, (0t hat Oent i r eCgr oupOof Owel dsCshal | Cbelr ej ect ed. OOThelr ej ect edd
wel dsOshal | belr erovedandr ewel ded, Cor [t helr ej ect edDwel dsOshal | The11000
per cent 0 nspect edCandal | Odef ecti ve[wel dar eas[r enovedCandCr ewel ded.

3. 2. 2000Vi sual Ol nspection
Wl dj oi nt s(shal | [bell nspect edlvi sual | yCas[f ol | ows:

a. [ Bef or e[wel di ng}+ OOf or Cconpl i anceOw t h(r equi r enent s0f or [ oi nt O
pr epar ati on, Opl acenent Cof Cbacki nglr i ngsUor Oconsunabl el nserts, O
al i gnment Cand(f i t - up, OandCcl eanl i ness.

b. ODur i nglwel di ng*+ Of or Ocr acksCandOconf or mancel o[t helqual i fi edd
wel di ngCpr ocedur e.

c. OOAf t er Owel di ng Of or Cer acks, Ocont our Oandf i ni sh, ObeadCr ei nf or cenent , O
undercutting, Ooverl ap, CandOsi zeOof [f i | | et Owel ds.

3. 2. 300ONDEOTest i ng

NDEOshal | obell nOaccordancew t hCwri tt enCpr ocedur es. (0Pr ocedur esf or O

radi ogr aphi cOnagneti cOparti cl eCor Cul t rasoni ¢t est sCandOnet hodsOshal | O

conf or mdt o JASMECBPVCOSECLN. OTheCappr ovedOpr ocedur e(0shal | beldenonst r at ed
tolt heldsati sfacti onlof [t hedContracti nglOf fi cer. OO nCaddi tiont o0t he

i nf or mati onlr equi r edd nOASVMECBPVCOSECLV, [t heDOwr i t t enOpr ocedur esshal | O

i ncl udedt helt i m ngCof Ot heONDEL nlr el ati ont ot heCwel di ngloper ati onsOandO
saf et y(pr ecauti ons.

3. 2. 4000 nspect i onCanddTest sChy Ot heOGover nnent

TheOGover nment Owi | | Oper f or nidi nspect i onOandOsuppl enment al Chondest ruct i velor O
destructivelt est sCaslOdeenednecessary. Thecost Cof Osuppl enent al ONDECW | | O
belbor nelby [t heOGover nnent . OOThelcor r ect i onCandOr epai r Cof Odef ect sCandt hed
reexam nat i onCof Owel dr epai r sCshal | Chelper f or medCby [t heOCont r act or Uat [ho
addi ti onal Ocost Ot ot heOGover nrent . OO nspecti onCandt est sOwi | | CheOper f or nedO
asl[r equi redf or Ovi sual O nspect i onCandONDE, Cexcept [t hat Odestruct i velt est sO
may [belr equi r ed(al so. OMhenldest ructi vell est sCar elor der ed[by [t hel

Contracti nglOr fi cer CandOper f or medCby [t he[OCont r act or Candt heOspeci mensor O

ot her Osuppl enent al Oexam nati ons ndi cat et hat [t heOnat eri al sdandCwor kmanshi pd
dolnot Cconf or it ot hellcont r act [r equi renent s, [t hellcost Cof [t helt ests, O
corrections, Oandlr epai r sOshal | Dbelbor nelby [ heOCont r act or . OWhen(t hel

speci mensUor ot her Osuppl enent al COexam nat i onsCof Odest ructi vellt est s ndi cat e[
t hat Omat eri al sCor Dwor kmanshi pOdoOconf or mik ot heOspeci fi cati onOr equi renent s, 0
t helcost Uof [t helt est sTandCr epai rsCwi | | Cbelbor nelby [t heGover nnment . OCWhenO
destructi velt est sCar elimade, [r epai r s(shal | belOadelbyOqual i fi edOwel der sOor O
wel di ngloper at or sCusi ngwel di ngOpr ocedur esOwhi chOwi | | Odevel opCt heful | O

st rengt h[of [0t helrenber sCcut . OOl di ngOshal | belsubj ect [t ol nspect i onCandd
tests nltheOm ||, Oshop, Candf i el d. OWhenOmat er i al sCor Owor kmanshi pOdoOhot O
conf or midt ok heOspeci fi cati onOr equi r enent s, [t heOwor kOmay [belr ej ect edCat Dany O
ti melbef or eI i nal Oaccept ancellof [t helsyst enicont ai ni ngt heCwel dnent .

3. 3OOACCEPTANCELISTANDARDS
3. 3. 100Vi sual
Thef ol | owi ng ndi cati onslar eClunaccept abl e:

a. OOCr acks.
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b. OOUnder cut DonOsur f aceOwhi ch sOgr eat er Ot han01/ 320 nchdeep.
c. OWel dr ei nf or cenment [Ogr eat er [t hand3/ 1600 nch.
d. OdLackOof OOf usi onConsur f ace.

e. 00 nconpl et elpenetrati onl( appl i esConl yOwhen[ nsi de(Osur f aceld sCreadi | yO
accessi bl e).

f. O0OConvexi tyCof Of i | | et Owel dsur f acellgr eat er [t han010Cper cent Cof O ongest O
| egpl us0. 030 nch.

g. 0OConcavi t yO nlgr ooveOwel ds.
h. OOConcavi tyi n(fi | | et Owel dsOgr eat er [t han01/ 1600 nch.

i . O0Fi Il et Onel dsi zed esst hani ndi cat edCor Ogr eat er [t hanO1- 1/ 40t i mesO
t heOmi ni munid ndi catedfill et 0 egd engt h.

3. 3. 2000vagnet i cOParti cl eCExam nati on
Thef ol | owi nglCr el evant 0 ndi cati onsCar eCunaccept abl e:
a. JdAnycr acksCandd i near [0 ndi cat i ons.
b. OORoundedOi ndi cati onsCwi t h(Odi mensi onsOgr eat er [ han13/ 160 nch.

¢. OOFour Cor Onor elr oundedDi ndi cati onsC nCall i ne(Jsepar at edoy 1/ 1600 nch
or 1 essledge-t 0- edge.

d. OO0TenOor Oror elr oundedl ndi cat i onsO nCany6Osquar el nchesof Osur f aced
wi t h(t heOmaj or Odi mensi onUof [ hi sOar ealnot [t oCexceed0600 nchesOwi t hO
t helar ealt akenli n(t heOnost Ounf avor abl e ocati onlr el ati velt ot hel
i ndi cati onslbei ngleval uat ed.
3. 3. 300Li qui dPenet r ant OExam nati on

I ndi cati onsOwi t hOaj or Odi mensi onsgr eat er [t han(11/ 160of CanCi nchishal | CheOd
consi der edlr el evant . OOThef ol | owi nglr el evant [ ndi cat i onsCar ellunaccept abl e:

a. 0dAnyOcr acksOor O i near [0 ndi cat i ons.
b. OORoundedll ndi cat i onsOwi t h(di nensi onsgr eat er Ot hand3/ 160 nch.

¢. OOFour Cor Onor el oundedDi ndi cati onsl nCall i nelsepar at edoy 1/ 160 nchd
or 0 essledge-t 0- edge.

d. OO0TenOor Oror elr oundedl ndi cat i onsO nOany6Osquar el nchesof Osur f aced
wi t h{(t heOmaj or Odi mensi onOof [ hi sOar ealnot [t oCexceedI60 nchesDwi t h(O
t helar ealt akenli n(t heOnost Ounf avor abl e ocati onlr el ati vellt ot held
i ndi cati onslbei ngleval uat ed.
3. 3. 4000Radi ogr aphy

Wl dst hat Oar eOshownlby r adi ogr aphy [t oChavelOany Cof Ct hef ol | owi ngd
di sconti nui ti esfar eCunaccept abl e:

a. 0dPor osi t y[ nexcessof [t hat OshownUasOaccept abl el nOASMECBPVCOSEC! , O
Appendi x[A- 250.
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b. O0Any [t ypeDof Ocr ackor [izonelof O nconpl et e[ usi onClor Cpenet rati on.
c. O0Any ot her Cel ongat edl ndi cat i on[whi chChasUOall engt h(gr eat er [t han:

(1) 00/ 40 nchf or Ot Oupt o33/ 40 nchi ncl usi ve, Owher e [ st hed
t hi cknessof [t helt hi nner Opor ti onCof Ot heOwel d.

(2) 001/ 30k Of or Ot Of r om13/ 40 ncht o2- 1/ 40 nch, 0 ncl usi ve.
(3) 0033/ 40 nchf or Ot Cover [2- 1/ 40 nch.

d. OJAny Ogr ouplof [ ndi cat i ons nO i nelk hat ChaveOanCaggr egat el engt hO
greater Ot hant O nCall engt hCof 12t , Cexcept Dwher et hedi st ancel
bet weenk helsuccessi vell ndi cat i onsCexceeds6LOwWher eL0D st hed
| ongest 0 ndi cati onld n(t hegr oup.

Wher e[t Oper t ai nst o[t helt hi cknessOof [t heOwel dbei ngCexani ned; 0 f Calwel dO
j oi nst woChenber sChavi ngldi f f er ent [t hi cknessOat [t heDOwel d, Ot 0 st helt hi nner O
of [t heselt wo[t hi cknesses.

3. 3. 500U trasoni cCExam nati on

Li near-typeldi sconti nui ti esCarelunaccept abl e f [t heCanpl i t udeOexceedst hel
ref erencel evel Candldi sconti nui ti esChavel engt hsCwhi chCexceedt he[f ol | owi ng:

a. 001/ 40 nchf or Ot CupCt o3/ 40 nch.
b. 0001/ 300 nchf or Tt Of r onB/ 4t o[12- 1/ 40 nch.
c. 0003/ 40 nchOf or Ot Dover [2- 1/ 40 nch.

Wher ek O st helk hi cknessUof [t heOwel dlbei ngOexam ned; O f Ot heCwel d oi nst wol
menber sChavi ngdi f f er ent [t hi cknessesat [t heCwel d, (0t 0 st helt hi nner Cof [t heseO
twot hi cknesses. O Wher e[ddi sconti nuiti esCareld nt erpreted olbelcracks, 0 ackd
of (f usi on, Oand0 nconpl et epenetrati on, (0t heyOar ellunaccept abl elr egar dl essof [

| engt h.

3. 40JOCORRECT! ONSUANDLREPAI RS

Def ect sOshal | Cbelr enovedOandr epai r edUasUOspeci fi edd nCAWSODL. 1/ D1. 1M DAWSO
D1. 6, OAWSID10. 4, DAWS[ID10. 8, DandOAWSID18. 10unl essot herw selspeci fi ed. 00

Di squal i fyi ngldef ect sCdi scover edbet weenwel dlpassesshal | [Cbelr epai redd

bef or eCaddi ti onal Owel dOmat eri al 0 sOdeposi t ed. OCWher ever Oaldef ect [ s
renoved, Oandr epai r Cby[wel di ngh sCnhot Cr equi r ed, [t heCaf f ect edOar ealdshal | [belO
bl endedd nt o0t heOsur r oundi ngOsur f acelCel i m nati ngOshar pCnot ches, [crevi ces, O
or Ocor ners. OOAf t er Odef ect Or enoval O sOconpl et eCandbef or elr ewel di ng, Ot heO
areadshal | (bellexam nedby[t hebsanmelt est Oret hodDwhi chf i r st Cr eveal edt heO
def ect [t olensur e[t hat [t he(Odef ect ChasCbeenCel i m nat ed. OOAf t er Or ewel di ng, [t hed
repai redar eallshal | (belr eexam nedCby[t he(sanellt est Onet hodor i gi nal | yCusedO
f or Ot hat Car ea. OOAny [ ndi cat i onCof Calldef ect Oshal | [belr egar dedCasJaldef ect O
unl esslr eeval uat i onbyONDEOor by sur f acelcondi ti oni nglshows [t hat [hoO

di squal i fyi ngldef ect sCar e[Jpr esent . OdTheOuseDof Canyf or ei gnOmat eri al [t o
mask, Ofi I | 0 n, Oseal , Oor Odi sgui selwel di ngldef ect sCwi | | Ohot CbeOpermi tt ed.

00000003 - OEnd Dof OSect i on[X- -
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SECTI ONJ10430

EXTERI OROSI GNAGE
04/ 11

PART 1 OOOGENERAL
1. 1000REFERENCES
ThelOpubl i cati onsd i st edlbel owf or niJalpar t Oof [t hi sOspeci fi cati onlt ot hel
extent Or ef erenced. OdTheOpubl i cati onsOar elr ef erred® oOw t hi nCt het ext byt hed
basi cOdesi gnat i onConl y.
AMERI CANCSOC! ETYOFOROTESTI NGANDOVATERI ALSC( ASTM
ASTMIAIB6 000 (1991) OSt r uct ur al st eel

ASTMOAM 23000 (1989a) [(Zi nc( Hot - Di p0Gal vani zed)
Coat i ngsonll r onOandOSt eel OPr oduct s

ASTMIAB 25000 (1991b) OGener al ORequi r enent [f or St eel
Sheet, [Zi nc- Coat edJ( Gal vani zed) oy [t he
Hot - Di p[Pr ocess

ASTMIAL 70010 (1991) OSt eel , OSheet OandOSt ri p,
Car bon, (Hot - Rol | ed, OStructural OQual ity

ASTMID1384 1110 (1988) d ass- Fi ber - Rei nf or ceddPol yest er
Pl asti cOPanel s

AMERI CANCMEL DI NGOSOC! ETYH( AWB)
AWSD1. 1 (1992) 0OSt r uct ur al Wl di ngOCode[F (ISt eel
FEDERAL OSTANDARDS)( FED- STD)

FED- STD[I795 (Basi ¢) Ouni f or miFeder al OAccessibility
St andar ds
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M LI TARYOSPECI FI CATI ONSIY( Ms)

VSCM L- M 43719 ( Rev(B; UAniIl) OMar ki ngOvat eri al sCand
Mar ker s, OAdhesi ve, CEl ast oreri ¢, OPi gnent ed

NATI ONALASSOCI ATl ONCIOFCARCHN TECTURAL OMVETAL OMANUFACTURERS( NAAMM)

NAAMVJAMP505 (1988) OMet al [Fi ni shesOvanual [Of or
Archi t ect ur al DandOMet al OPr oduct s; OSect i on:
Appl i ed0Coat i ngs

1. 2000CGener al ORequi renent s

Ext eri or [si gnagelIshal | (belof [ hellsi zeOand[t ypeO i st ed nCpar agr aphs(l. 2. 10

t hrough(l. 2. 5, Oshal | Oconf or nit ot helr equi r ement sCspeci fi edCher ei n, JandO

shal | belpr ovi dedCat [t he[ ocati onsli denti fi edd nCpar agraphsil. 2. 1 hr oughO
1.2.5.0Si gnsOshal | Cbelconpl etewi t hd ettering, Of ram nglasOdet ai | ed, CandO

rel at edCconponent sf or Callconpl et el nst al | ati on. Ovat eri al sCandCequi prent O
shal | (bet hest andar dpr oduct Oof Dalmanuf act ur er Or egul ar | yOengagedO nt he
manuf act ur ellof [t heOpr oduct s. O t ens Oof Cequi prent Oshal | COessenti al | yOdupl i cat e
equi prent [t hat Chasbeenli n(sati sfact oryluselat 0 east [(ROyear sOpri or [t olbi dOJ
openi ng.

1.2. 10000 denti fi cati onCof OExposedPi pi ngOSyst ens

Exposed(pi pi nglsyst enslshal | Cbel denti fi ed nCaccordancewi thCM litaryOd
St andar d[1101- B, JAR385- 30CandORadf or dCAr my DAmmruni ti onOPl ant OPai nt i nqO
Speci fications.

1.2. 20000 denti fi cati onOof OUnder gr oundOPi pi ngdSyst em

For [ denti fi cati onfand ocat i onUof Ounder gr oundpi pi ng, Osi gnsOshal | [beO

er ect eddonlret al Opost sCal ongOmai nsCat Ceach at er al [t oCalf aci | i t yCand/ or Oat O
eachlval ve, CandOwher e[pi pel i ne(JpassesCbeneat h(r oad, Owal ks, [f ences, Cetc. O

I nf or mati onOonlIsi gnst oCconsi st [of Opi pelcont ent , [bui | di ngChunber Oser vedO
(forOsi gns ocat edlat [ival ves), Osi zelof Omai n, Oanddi r ect i onCof Oai n. O
(Exanpl e: OFi | t er edWat er, (Bl dg. (19500, 611, [East - West . ) OFor Cuni form tyQ

t hr oughout [0t heORadf or dOAr ny OAmmuni t i onOPl ant Cconpl ex, Ot heOsi gnsCshoul dibeOd
nmet al , (ROCxO10Coveral |, OL[% O etters, (1110bor der Owi t hOwhi t efbackgr oundCandO
nount edConCiret al Ost akewi t h(bot t onilof Osi gn118" Cabovelgr ound. OCol or sf or O

| ett ersCandlbor der Oshoul dlbelasf ol | ows: O

Fi |l t eredWat er =Bl ueld

Fi r elWat er (FORed

Dri nki nglvat er (F0G een. O
Col dOSof t enedWat er =Bl ueld
Sani t ar yOSewer (=Bl ackO

Aci dO0Sewer (=Bl ack

1.2. 30000 denti fi cati onCof Oval vesCandOContr ol s

Al | Dval vesCandot her [syst enflconmponent sCshal | [bel denti fi eddast o[f unction. O
IdentificationfbyOaOret al Ot agOaf fi xedt ot heOconponent O sCpref erred. OEveryO
wat er Cout | et Cwhi ch sOnot COconnect edt ofaldr i nki ngfwat er Osour celshal | CheOd
equi ppedwi t hJaldsi gnOst ati ngd' CAUTI ON: OOThi sOwat er 0 sCunsaf e. ODolnhot Cuself or O
dri nki ng, washi ng, Oor Ccooki ng. "
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1. 2. 4000Bui | di ngdSi gns

Al'l oui | di ngsOshal | Tbell dent i fi edCbyCaccount Chunber Oandbui | di nghname, Dwi t hO
separ at e(5si gns0i nst al | edConOcor ner Cof Chui | di ngOappr oxi mat el ysi x( 6) Of eet O
abovelgr adeCandvi si bl e(df r omidrai nOr oadt hr ought helar eal( f or Cear t h- noundedO
bui | di ngs, [Osi gnst olbell nstal | eddonOverti cal Oporti onsCof Omai nCportal ). OFor O
uni form tyt hr ought heORadf or dCAr my DAmmuni t i onOPl ant Oconpl ex, [t heOsi gnf or O
account Onunber CandCk heOsi gnf or Cbui | di ngChameshoul dbe16" [wi delby[Wwhat ever O
| engt h{d sChecessar y[t oCaccommodat et helt ext , Owhi t efbackgr ound[wi t h[bl ackO
enmbossedlbor der Oand[bl ack41, [hi gh- enbossed ett er s or Chunber s) ConO

16- gaugelret al (wi t h(Or oundedcor ner sCandda33/ 8" [di anet er Thol el nCeachOcor ner.

1. 2. 5000Fi re[Hazar dOCl assi fi cati onOSynbol

ACf i relhazardCcl assi fi cati onlsynbol Oshal | CheOpr ovi dedOonCappr opri at edd
bui | di ngsOasOper OPar agr aph12- 21b0of OAMC- ROSaf et yOManual , DAMC- RC1385- 100.

1. 3000RoadSi gns

Saf et yCandOdi recti onOsi gnsUar e[ obelpr ovi dedper OAR385- 30, Oandal ongd
r oadsOper Oappl i cabl eCpar agr aphsUof OAMC- R. CSaf et yOvanual , OAMC- RCI385- 100.

1. 400000SUBM TTALS

CGover nirent Oapproval O sCrequi redf or Osubmi tt al sOwi t h(aM' G' Odesi gnati on; O
submi tt al sOnot Ohavi ngCa* G' Odesi gnat i ondar e or O nf or mat i onConl yOor CasO
ot herw selldesi gnat ed. OMWhenlused, Caldesi gnat i onf ol | owi ngCt he™ G'O

desi gnati onll denti fiest hellof fi ce(lt hat Owi | | Or evi ewt heOsubni tt al Of or [t hed
Gover nment . OOThef ol | owi ngOshal | ObheOsubmi tt ed[ nOaccor danceDOwi t hOSect i onO
013300SUBM TTALPROCEDURES:

SD- 040Sanpl es
Ext eri or Osi gns; 0G
Dr awi ngsCi ncl udi ngCel evat i onsCof Ceach(t ypelof Osi gn; Odi nensi ons, O
det ai | s, CandOmet hods Oof Ormount i ngCor Canchor i ng; Oshapeland hi cknessO
of Omat eri al s; ODandOdet ai | sUof Oconst ructi on. DAOschedul eOshow ngk hel
| ocat i onllof Ceachlsi gnlt ypelshal | Cbel ncl uded.

SD- 060Test [Reports; O

Manuf act urer' sOdescri pti veldat a, [cat al oglcut s, Candl nstal | ati on
i nstructions.

1. S5SO00DELT VERYUDANDLSTORAGE
Mat eri al s(Oshal | beOw appedf or Oshi prrent OandOst or age, Odel i ver ed[t ot heO
j obsi t el nOmanuf act urer' sCori gi nal Opackagi ng, CandOst or ed[ nCalkcl ean, OdryO
ar ea.

PART 2 OOPRODUCT S

2. 1000ALUM NUMOAL LOYOPRODUCT SO
Al um nunidal | oyOpr oduct sOshal | Oconf or mit o DASTMIB2- 09 or [sheet [or [pl ate, O
ASTMB[221(F or Cext r usi onsJandJASTMB[26. CAl umi numidext r usi onsshal | (be0

provi dedat (1 east 01/ 800 ncht hi ckOandOal um nunilpl at eCor Osheet Cat O east (1160
gauge, [0. 050800 nchlk hi ck.
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2. 2[0J0ORGANI CLCOATI NG

Sur f acesshal | Cbelkl eaned, Opri med, Oandgi venOalseni - gl ossCbakedCenanel O
fini shl nCaccor dancewi t hCNAAMMOAMPIBE050w t h(t ot al Odr y[f i | nit hi cknesslnot O
| esst han(l. 200mi | s.

2. 3000STEELOPRODUCTS
ASTMIAB6[f or Ost ruct ur al Ost eel , DASTMJALK 700 or Osheet Candst ri p.
2. 4000VI NYLOSHEETI NGOFOROGRAPHI CS

MSM L- M 43719, O ni munid0. 0030 nchf i | it hi ckness. OFi | mdshal | O ncl udeCald
pr ecoat edpr essur e(sensi ti ve[adhesi velbacki ng, OC ass[1, Oor Oposi ti onabl ed
pressurellsensiti veladhesi velbacki ng, OCl ass[13.

2. 5000F1 BEROREI NFORCEDOPOLYESTER( FRP)
ASTMID13841, OTypel |, 0G ade[1, 0OC ass[1124.
2. 6J0ACRYLI COSHEET
ANS| [1Z97. 1.
2. 7TOO0OPOLYCARBONATELSHEET
SAE[AMS[13611.
2. 8JOOANCHORSANDOFASTENERS

ExposedCanchor Oandf ast ener Omat er i al sOshal | Cbelconpati bl eOwi t hOnret al Ot o
whi chOappl i edCandshal | Onat ch nOcol or Candf i ni sh.

2. 900 Wr kmanshi p
2. 9. 10J0SHOPOFABRI CATI ONCANDOVANUFACT URE

Wor kshal | CbeOassenbl edl nt heshop, O nsof ar CasCpr acti cabl e, Or eadyf or O
instal |l ati onCat (0t hellsi t e. MWbr k[t hat COcannot [belOshopUassenbl edshal | [belgi venO
altrial Ofit 0 nt heOshopt olensur e(pr oper [f i el ddassenbl y. OHol esf or [bol t sO
andOscrewsshal | Cbeddri | | ed0or Opunched. ODri | | i ngdandOpunchi ngCshal | Opr oduced
cl ean, [t ruel i nesCandsur f aces. [Mél dt olor Con(Ist ruct ur al Ost eel O nO
accordancelw t hOAWSD1. 1/ D1. 1M WMl di ngshal | Cbelcont i nuousOal onglt hed
entirelar ealof Ccont act . OExposediwel dsshal | Cbelgr oundOsnoot h. OExposedd

sur f aces[of Owor k(Oshal | ThaveOaOsnoot h(f i ni shandOexposedri veti nglshal | heO
fl ush. OFast eni ngsshal | Cbeldconceal edwher e(practi cabl e. O t emsOspeci fi edt o0
begal vani zedshal | [belby[hot - di p(pr ocessCafter (Of abri cati ond f Opracticable. O
Gal vani zat i onOshal | [bel nCaccor dancelw t hOASTMIA1230andOASTMOAB 25, OasO

appl i cabl e. Joi nt sCexposedt ot heCweat her Oshal | (belf or nedCt oCexcl udeCwat er . O
Dr ai nageldandOweepChol esshal | Cbeld ncl udedCasOr equi r edt oCpr event O

condensat i on[bui | dup.

2.9.20000 ssimlarOvaterials
Wher e[ddi ssi m | ar et al sOar el nCcont act, Oor Owher efal um nunid s nCcont act O
wi t hCIconcr et e, Onor t ar, Omasonry, Owet Cor Cpr essur e-t r eat edOwood, Oor Dabsor pti vel

mat eri al s(subj ect [t oOwet ti ng, Ot heOsur f acesshal | [belpr ot ect ediwi t hJalcoat O
of Oasphal t Ovar ni shlor Oallcoat Oof [Izi nc- nol ybdat eCpr i mer [t oOpr event [gal vani c
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or Ccorrosi velacti on.

2. 9. 3000shopOPai nti ng
Sur f acesof Om scel | aneous et al Owor k, Oexcept Ononf errousCiret al , Ocor r osi on
resi stinglsteel, Jandzi nc- coat edOwor k, [shal | belgi venUoneldcoat Cof O
zi nc- nol ybdat eOpr i mer, Dor CanOappr ovedr ust - resi sti nglt reat ment CandOhetal i cO
pri mer 0 nCaccor danceDw t hOhanuf act ur er' sCst andar dpr act i ce. ODo[hot Opai nt O
surfacesof 0 t ems [0t o[belenbedded nOconcr et e. DUponCconpl et i onOof DOwor k, O
t hor oughl y[r ecoat : [Cal | OdamagedUsur f aces.

2. 10000STAKE/ PANELOTYPELSI GNS

2.10. 1000st akes
St akes[t olbelgal vani zedst eel 01/ 2" Odi a. (x4' 0" OLg

2. 11000GRAPHI CSOFOROPYLON MONCLI THOANDOPOST/ PANELOOTYPEOSI GNS

2.11. 1007Tact i | e0G aphi cs
Si gnagell hat Opr ovi desCener gencyll nf or mati on, Ogener al Cci rcul ati ond
directions, Oor 0 dentificati onlof OspacesUshal | (belt actil e[J( percepti bl el o
t ouch) OandOshal | Oconpl y[wi t hOFED- STDI795. [OChar act er s, synbol s, Cor O
pi ct ographsCon(t acti | eCengravedsi gnslshal | Cbelr ai sedlor [r ecessedl/ 320 nch
m ni mum ORai sedd ett er sOandOnunber s(shal | CbheOsansOseri f Oupper Ocase. ORai sedd
char act er stor Osynbol sCOshal | Cbelat O east 6/ 80 nchChi gh, Cbut OhoChi gher Ot hanCOaO
nom nal (20 nches. OChar act er sCandOsynbol sCshal | Ccont rast O nCcol or Cwi t h(t hei r O
backgr ound.

2.11. 2000G aphi cs
Si gnagelgr aphi csOshal | Oconf or nit ot helf ol | owi ng:

a. 000Pr essur elsensi ti velpreci sionfcut [ivi nyl 0 ettersOwni t h(ref | ecti ngOsur facel
shal | Dbelpr ovi deddUNCO nOPar agr aphl. 2.

2.11. 3000Messages

SeeJPar agr aph(l. 2[Jf or Ohessagellcont ent . (OTypef ace: (Bl ack. OTypellsi zellas
i ndi cat ed nOPar agr aph1. 2. [Col or Jas0 ndi cat edd nOPar agr aph[1. 2.

2. 12J00PRESSURELSENSI TI VEOLETTERS

Preci si onCcut Ovi nyl O et t er sCshal | CbeOpr ovi ded. OEdgesCandlCcor ner sCof O
fini shedd etterOf or nsCandgr aphi csOshal | Cbelt rueandcl ean

2.12. 10007y pef ace

Bol d.
2.12.2000si ze

As[ ndi cat ed n[OPar agr aph[11. 2.
2.12. 3000Col or

As[d ndi cat edd nOPar agr aphl. 2.
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PART O3 OOOEXECUTI ON

3.

10000 NSTALLATI ON

Si gnsishal | Ooel nstal | edlat O ocat i onsCspeci fi edd n[OPar agr aph1. 2. OAl | [Isi gnsO
shal | Cbel nst al | edOpl unbOandt r uelat Ohount i ngChei ght sOspeci fi ed, OandCbyO

met hodOshownor Ospeci fi ed. OSi gnsCount edConCot her Osur f acesshal | Chot (bel
instal l edCunti |l OOf i ni shesOonOsuchOsur f aceshavelbeenlconpl et ed.

. 1. 1000Anchor age

Anchor agenot Oot her wi se(lspeci fi ed0or 0 ndi cat edshal | 0 ncl ude(sl ot t ed

i nserts, Oexpansi onshi el ds, CandOpower - dri venf ast ener sCwhenCappr ovedf or O
concr et e; [t oggl elbol t sCandt hr ough[bol t sOf or Orasonr y; Onmachi nelcarri ageld
bol t sTOf or (st eel ; O agbol t sOandOscr ews [f or Dwood.

. 1. 2000Pr ot ect i onCandC eani ng

TheDwor kOshal | OoeOpr ot ect edCagai nst OdanageOdur i ngOconst ruct i on. OHar dwar ed
shal | Cbeladj ust edf or Cpr oper Coper ati on. 0d ass, Of ranes, Oandot her Osi gnO
surfaceslshal | Ooelkl eaned.

000000 - OEndOof OSect i on(H- -
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SECTI ONO11211
PUMPS: [0 NDUSTRI AL, [OCENTRI FUGAL
12/ 88

PART 1 OOOGENERAL
1. 1000REFERENCES

TheOpubl i cati onsO i st edCbel ow or mJaCpar t Cof [t hi sOspeci fi cati onlt ot hed

ext ent [r ef er enced. O0TheOpubl i cat i onsOar e[r ef erredt ol n(kt he ext (by[basi cO

desi gnati onlonl y.

ASMELI NTERNATI ONAL [ ASVE)

ASMELBL16. 1 (1998) OCast O r onOPi peFl angesUandOFl angedd
FittingsO
ASMELBL16. 5 (1996; B16. 5a) [Pi pedFl angesandFl angedd

Fi tti ngsONPSOL/ 20t hr uLNPS[24

U. S. ONATI ONAL JARCHI VESOJANDORECORDSIIADM NI STRATI ONC( NARA)
470CFROL5 Radi oFr equencyDevi ces

HYDRAULI COI NSTI TUTEL( HI )
H O 1-1.5 (1994) OSt andar ds[f or OCent ri f ugal OPunps

NATI ONALCEL ECTRI CAL OVANUFACTURERS[IASSOCI ATl ONCK NEMR)
NEMACMEL (1998) (Wbt or sdand0Gener at or s

NATI ONAL [FI RECIPROTECTI ONCASSOCI ATI ONC( NFPA)

NFPA20 (1996; [Er r at allCct [11996; OOTI AR6- 1) O
I nstall ati onlof OCent ri fugal OFi r edPunps

NFPA70 (1999) (Nat i onal CEl ectri cal OCodel

1. 2000CGENERAL CREQUI REMENTS

1. 2. 1000st andar dOPr oduct s
Mat er i al OandCequi pnent Oshal | bedt heldst andar dOpr oduct sUof Dalmanuf act urer O
regul arl yOengagedO nt heOmanuf act ur e0of OsuchOpr oduct sCandOshal | Oessenti al | yO
dupl i cat eCequi pnent [t hat Chasbeen n(sat i sf act or yOwat er wor ksCOoper ati onCat O
| east [(R0year sCpri or [t oCbi ddopeni ng. OOEqui prent Oshal | ObeOsuppor t edCbyOaldl
servi cellor gani zati onlt hat 0 s, 0 nt heCopi ni onCof [t heOCont ract i nglOf fi cer, O
reasonabl yCconveni ent [t o0t he[J obsi t e. OPunpsOnot or sCof [t heOsanmelt ypesUshal | O
eachoeld hepr oduct Cof Donelimanuf act ur er .

1. 2. 20000Descri ption
TheOpunpsshal | (belhori zont al Ccent ri fugal Dwat er Counps Dof [t het ypesO
i ndi cat edCandOspeci fi ed. O0Thelsi ngl eddri vi ngQuni t sCf or [t heOpunpsshal | (hed
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el ectri cOnot or sfasO ndi cat eddandOspeci fi ed.
1. 2. 3000Gover ni ng[Requi renment s

Fi r eJpunpsCandCappurt enancesshal | Oconf or nil nCal | Or espect st oONFPA20.
1. 2. 4000Saf et y[ORequi r ermrent s

Gear s, [coupl i ngs, Oproj ecti nglset - screws, [keys, OandCot her [0r ot ati nglparts, Oso
| ocat ed hat CanyOper sonCcanlconeld nlcl oselpr oxi m ty[t her et o, Oshal | Cbelf ul | yO
encl osedlor Opr oper | yOguar ded.

1. 2. 5000Nanepl at es

PunpsOandhot or sCshal | Chavelallst andar dChanepl at ellsecur el yOaf f i xed[ nOad
conspi cuouspl acedshow ngt heOmanuf act ur er' sCnane, Caddr ess, [t ypelor st yl e, O
nodel , Oseri al Onunber, OandOcat al ogOnunber . 00 nOaddi ti on, Ot heOnanepl at e(f or O
eachOpunpOshal | Oshow(t helcapaci t yO nO0gpnidat r at edOspeed nr pnidandCheadd nO
Of eet Cof Owat er . O0ONanepl at e or CeachCel ect ri cOnot or Oshal | Oshow(dat [ east [t hel
m ni muntd nf or mat i onCr equi r edCbyJ10. 38CNEMACMG L. [ISuchot her O nf or mat i onCas
t heOnanuf act ur er Omaylconsi der Onecessar y[(t oconpl et e[l denti fi cati onshal | CbeO
shownCon[t helnanepl at e.

1.2. 600CEl ectri cal OWbr k

El ectri cal Ohot or Odri venOequi pnent Ospeci fi edCher ei nOshal | CheOpr ovi ded

conpl et elwi t hot or s, ot or st arter s, CandOcont rol s. OCEl ect ri cCequi pnent Candd
wi ringshal | Cbel nCaccordancew t h(OSect i on(0164150ELECTRI CALCMORK, O NTERI OR. [0
CEl ectrical Ocharacteristicslshal | beCasO ndi cat ed. OOEqui prrent Of or Ocont rol O
of Jaut omati cOf i refpunpsshal | (bel nCaccor dancewi t hONFPAR20. O0Wbt or O
startersishal | Ooelprovi dedCconpl et e0wi t h(pr oper | yIsi zed[t her mal Cover | oadd
protecti ond nCeachOphaselandot her Oappurt enanceslCnecessar y[f or [t helnot or O
control Ospeci fi ed. OOEachCnot or Oshal | Obelof Osuf fi ci ent Ocapaci t y(t odri velk hed
equi prent Cat (Ot heOspeci fi edOcapaci t yOwi t hout Oexceedi nglt heCnanepl at e(r at i ngQ
of [t he[hot or Dwhenoper at i ngCat Opr oper Cel ectri cal Osyst enivol t ageCandO
frequency. OOVanual Oor COaut omat i cCcont r ol OandCpr ot ect i veUor Usi gnal Odevi cesO
requi red or [ heloper ati onCher ei nOspeci fi edCandOanyCcont r ol D ri nglr equi r edd
for Ocont rol sOandOdevi ceshbut Chot OshownConCel ectri cal Opl ansCshal | [bheO

provi dedunder [t hi sOsect i onlof [t heOspeci fi cati ons.

1.2. 7000Sel ectionCriteri a

PunpsOshal | [beldesi gnedOusi nglhydraul i cOcri t eri albasedCuponCact ual Onodel O
devel opnent al [t est Odat a. OOPunpsshal | Cbelsel ect edOat Dalpoi nt Cwi t hi nCt heO
maxi munief fi ci encyf or Oallgi venLl npel | er Ocasi nglconbi nati on. O0Devi at i ons

wi t hi n(130per cent Dof Ormexi nmunilef fi ci encylar eOper ni ssi bl e, Opr ovi dedt he esser [
efficiencyd sOnot O esst han(t heOschedul edCef fi ci ency. OPunpsChavi ngd

i mpel | er Odi arret er s ar ger [t han[00per cent Dof Ot heOpubl i shedOmaxi nuniidi anet er O
of [t hecasi nglor O ess[t han1500per cent O ar ger [t hanTt heOpubl i shedOm ni munid

di anet er Oof [t helcasi ngOwi | | Cbelr ej ect ed. OJAccept abl elmaxi nunii npel | er O

di anet er [cal cul ati onsshal | Ohot CbelbasedonCper cent agelof [ npel | er Cdi amet er O
rangel or Oalgi venlcasi ng.

1. 2. 8000Conf or manceW t hJAgencyORequi r enent s
Wher elmat eri al sCor Cequi pnent Car e(dspeci fi edt ofbelanCappr oved(t ype, [t helseal O
or [ abel Oof Cappr oval Of roniJalChat i onal | yOr ecogni zed[t est i nglagency, O

adequat el yJequi ppedCandconpet ent (0t oper f or msuchOser vi ces, Oshal | (bel
attachedlt hereto. OOADwWm i ttenlcertificatelfronit helk esti ngllagencyshal | O
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acconpany [ helmat eri al sCor Cequi prent OandOshal | DbeOsubnmi tt edt ot heO
Contracti nglOf fi cer Ost ati nglt hat [t heldi t ensChavelbeenl(lt est edCandlt hat [t hey
conf or midt okt heCappl i cabl e0r equi r enent sOof Ot heOspeci fi cati onsOand ot he
standardsd i st edherei n. O0Thelkcertifi catelshal | 0 ndi cat el helnet hodsCof O
testi nglusedlby[t hell esti nglagency. 00 nd i eulof Calkcertifi cat el romdald

testi nglagency, Cpubl i shedlcat al oglspeci fi cati on(Odat a, dacconpani edby(t held
manuf acturer' sCcertifi edOst at enment [t o[t hellef f ect Ot hat [t hed t emsCar e nO
accordancelwi t h(Ot heCappl i cabl e equi r enent s[of [0t helOspeci fi cati onsOandt hed
ref erencedst andar ds, 0w | | Tbelconsi der edCby [t heOCont r act i ngOX fi cer CandOmay O
belaccept abl eJaslCevi dencelt hat [t heldi t ensCconf or niwi t hCagencyr equi r enent s.

1.2. 900 Veri fi cati onUof 0D nensi ons

TheOCont r act or Oshal | Cbeconmef ami | i ar Owi t h(al | Odet ai | sOof Ot heCwor k, Dveri fyO
al I Odi mensi ons0 nt helf i el dCandOshal | Cadvi se(t he[OCont ract i ngO f i cer Uof OanyO
di scr epancybef or e(per f or m ngt heOwor k.

1. 2. 10000Fact ory[Test s

PunpsOshal | [belt est edCby [t heOranuf act ur er Dor Dalnat i onal | yOOr ecogni zedO

testi nglCagencyl nOconpl i ancew t hOHydr aul i cOl nsti t ut edSt andar ds. OCWher et woO
or Onor eldi dent i cal OpunpsOar e(speci fi ed, Oonl yConelr epresent ati ve(punpshal | O
belt ested. OCerti fi edlk est [resul t sCshal | DbeOsubmi ttedt o0t hedContracti ngd
Oficer.

1. 3000SUBM TTALS

CGover nrent Oapproval O sCrequi redf or Osubmi ttal sOwi t h(a™ G' Odesi gnati on; O
submi tt al sChot Ohavi ngCall G' Odesi gnat i onCar e(f or 0 nf or mat i onConl y. OWhenO
used, Oaldesi gnati onf ol | owi ngt he G' Odesi gnati onl denti fi es(t helof fi ced
that Owi | | Or evi ewt he(Osubmi tt al Of or Ot heOGover nnent . O0Thef ol | owi ngOshal | Tbel
subm tt edd nCaccordancelw t h(0Sect i on[1013300SUBM TTAL OPROCEDURES:

SD- 020ShopDr awi ngs
Installation; 0G

(Dr awi ngscont ai ni nglconpl et e(wi ri ngdandOschenat i cOdi agr ansCandO
any[ot her Odet ai | sCr equi r ed(t oldenonst r at et hat (0t hellsyst enthasbeen
coor di nat edCandCOwi | | Oproper | yOf uncti onCasOaluni t. O0ODr awi ngsOshal | O
showpr oposed ayout OandCanchor ageof Cequi pnent CandOappur t enances, O
andCequi prent Or el ati onshi p[t oCot her Opar t sCof [t heCwor kO ncl udi ngd

cl ear ances[f or Omai nt enancelandoper at i on. OJACconpl et ed i st i ngOof O
equi prent CandOmat eri al sOshal | CbelCpr ovi ded.

SD- 0300Pr oduct [Dat a
Mat er i al sCandOEqui prent ; 0OG

OOvanuf act urer' sfdescri pti veldat aCandCt echnical diterature, O
per f or mancelichart sCandCcur vesf or Cal | 0 npel | er Osi zesf or Callgi venO
casi ng, Ocat al oglcut s, Cand0 nstal | ati on nstructi ons. O0OSparepart sO
dat alIf or Ceach(di f f er ent [ t emidof Orat er i al CandCequi prent Ospeci fi ed, O
af t er Oappr oval Dof (0t heldet ai | Odr awi ngsCandOnot O at er (0t hanO03Chont hsO
pri or Ot ol heOdat elof (benefi ci al Doccupancy. ODat aldshal | 0 ncl udeOal
conpl et el i st Cof Opart sCandOsuppl i es, Owi t hOcur rent Ouni t Opri cesCandO
sour celof Osuppl y.

I nstructions; O0G
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O0Pr oposeddi agr ans, [ nst ruct i ons, OandCot her Osheet s, Opri or [t o

posti ng. OOAppr ovedOw ri ngCandOcont r ol Odi agr ansOshowi ngt helconpl et e[
| ayout Cof [t hellent i re(dsyst em 0 ncl udi ngCequi prent , Opi pi nglval ves, O
andcont r ol Osequence, Of ramedOunder (gl assCor [ nCappr ovedd am nat ed[
pl asti c, Oshal | [belpost edOwher e[di r ect ed. O0CondensedJoper at i ngd

i nstructionsOexpl ai ni ngOpr eventi velnai nt enancelpr ocedur es, Ohet hodsO
of Ochecki nglt helOsyst ent!f or Onor mal Osaf eloper at i on, OandOpr ocedur es
forOsaf el y(Ist arti ngfandIst oppi ngt hellsyst enilshal | Chelpr epar edi n

t ypedf or m Of ranmedCasOspeci fi edCabovelf or [t heOw ri ngCandCcontrol O
di agr anms, Candpost ed(besi delt heldi agr ans. O0Thef r anmed[ nst ruct i onsO
shal | Cbelpost ed[bef or efJaccept ancelt esti nglof [t he(dsyst ens.

Trai ni ngPer i od; 0G

OTr ai ni ngCcour sellcurri cul undandCk rai ni ngli nst ructi onsshal | Ched
furni shedt ot heOCont ract i ngOf fi cer M140daysOpri or [t o0t helist ar t Cof O
traini ng.

SD- 06UTest [Reports
Tests; UG

0Test Or epor t sCi nCbookl et Of or nilshowi ngCal | OOf i el d(t est sCper f or med o
adj ust Ceachlconponent CandCal | Of i el dCt est sOper f or medt oOpr ovel

conpl i anceOw t h(t helOspeci fi edOper f ormancellkri teri a, DuponCconpl eti onO
and[t est i nglof [t hell nstal | edsyst em OOEach(t est Oreport Oshal | O

i ndi cat et helf i nal Oposi ti onCof Ccontrol s.

SD-070Certificates
Manuf act urer' sCORepresent ati ve; 0G

O0TheOnanesOandCqual i fi cati onsCof [t heOmanuf act urer' sCr epresentati vel
and[t r ai ni nglengi neersCandOwr i ttenOcertificati onfronit hel

manuf act ur er [t hat [t helr epr esent at i veJand[t r ai ner sCar e[t echni cal | yO
qualified.

SD- 100Cper at i onCandOMVai nt enancelDat a
Cent ri f ugal OPunpOSyst em 0OG

0Si xOconpl et elIset sUof [ nstructi onsCcont ai ni nglt heOmanuf acturer' sO
oper at i ngCandOmai nt enancel nstructi onsf or DeachUpi ecelof Cequi pnent . O
(OOnellconpl et e(set Oat [t helt i met helt est sCpr ocedur el sOsubm tted; O
remai ni nglset sCbef or el heldlcont ract [0 sCconpl et ed. OJEachset shal | (heO
per manent | yCboundCandshal | ChaveOalhar dcover . O0Thef ol | owi ngO

i dentificationOshal | (bel nscri bedOont hellcover s: Ot heOwor dsO

" OPERATI NGOANDOVAI NTENANCED NSTRUCTI ONS, " OnameCand ocat i on0of [t heD
bui | di ng, Ohanmelof [t heCont r act or, CandCcont r act Chunber . OOFl ysheet sO
shal | Cbelpl acedlbef or el nstructi onsCcoveri ngleachlsubj ect. 00

I nstructi onOsheet sCshal | CheOappr oxi mat el yO18- 1/ 2(by 0110 nches, wi t hO
| ar geOsheet sUof Odr awi ngsf ol dedd n. OOl nstructi onsOshal | O ncl ude, O
but Onot (bed i nmi t eddt o, [t hef ol | owi ng:

0a. OOSyst enil ayout Oshowi nglpi pi ng, [ival ves, OandCcontr ol s.

Odb. O0Appr ovedwi ri ngfdandOcont r ol Odi agr ans.
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Cc. OOACcont r ol Osequenceldescri bi nglst art up, Doper ati on, OandO
shut down.

(0d. O0Oper at i ngCandOmai nt enancell nstructi onsf or DeachOpi ecellof O
equi prent, 0 ncl udi ngd ubri cati onli nstructi onsCandCk r oubl eshooti ngd
gui de.

Ce. OOManuf act urer ' sCbul | eti ns, Ccut s, Danddescri pti veldat a; CandO
part s i st Dandr ecormendedlspar eljparts.

. A0JDELI VERYUANDLSTORAGE

Al'l Dequi prrent (Odel i ver edCandOpl acedd nst or agelshal | [bhellst or edCwi t h{
protecti ondfronidt heCweat her, Chum di t yOand[t enper at ur ellvari ati ons, Odi rt CandO
dust, Uor Cot her Ccont am nant s.

PART 2 OOOPRODUCT S

2.

1000OVATERI ALSTOANDCEQUI PVENT

Mat eri al sdandOequi pnent Oshal | CheOasspeci fi edCbel owandOasshown, OandOshal | O
beOsui t abl e(f or (0t heldser vi cell nt ended. OOVat eri al sCandCequi prrent Oshal | Obelnewd
andOunused, Oexcept Of or [t est s. OCWher et wolor Onor e[pi ecesUof Cequi prent O

per f orm ngt heOsanmef uncti onCar e(r equi r ed, [t heyshal | (belOdupl i cat e(Jpr oduct s
of [t heOsanmelhanuf act ur er.

. 2000CENTRI FUGAL DWATERCPUMPS

TheOpunpsshal | (beCasOspeci fi edOont heldr awi ngs. OO0PunpsCar et olbelldesi gnedd
forOd ndustrial Oservi celw t h(al | Owet t edOpar t sOnanuf act ur edOwi t hOCar pent er (200
or appr ovedlequal .

. 2. 1000PunpOSer vi ce

TheOpunpsOshal | Oheluti | i zedf or Ot heOAci d[Wast e/ Aci dO0Sewer CandO
Ni t rocel | ul oselproducti onsyst ens.

. 2. 2000PunmpDr i ves

TheOpunpsshal | Thavelt hel(f ol | owi ngdri vi ngQuni t sCandshal | Cheldi rect |1 yO
connect ed® ok heldr i vi ngQuni t sCt hr oughDsol i dOshafts, Of | exi bl eCcoupl i ngs, Dor O
freefwheel i nglcl ut ches( asCappropri ate).

. 2. 3000PunpConst ruct i on

Except Oas[bel owspeci fi ed, Ocentri f ugal Opunps O ncl udi ngCr equi redOpri mi ngd
equi prrent Oshal | belconst ruct edd nCaccordanceOwi t h(t heOHydr aul i cl nsti t ut ed
H 1. 1-1. 5.

. 2. 4000PunpOChar acteri sti cs

TheOpunpsshal | (bellkcapabl eCof Odi schar gi nglquant i ti esCat [t ot al Odi schar ged
headsOmeasur edCat [t heldi schar gelf | angeCasOspeci fi edCont heddr awi ngs.

PunmpsOshal | Ooper at efat Copt i munidef fi ci enci est oOpr oducelt helnhost Oecononi cal O
punpi nglsyst enflunder [t hellcondi t i onsCencount er eddandOshal | (bhelsi zed[t oChakel
opt i murmidmat chOwi t h(k heOsyst eniheadUcur veOasOshownOf or OGoul dsOvbdel (13796 or O
appr ovedlequal ) OOf or OPunps(3058- P1&P2; [IGoul dsOvodel (13900 or Cappr ovedd

equal ) Of or OPunp30580 (OP3. [0See1Dr wgs [f or OTDHOand OHPCr equi r enment s. O0Punps
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shal | Of ur ni shCOhot O esst hand1500per cent Cof [r at edOcapaci t yOat Calt ot al O
di schar gelheadof Onot [ esst han06500per cent Cof [t ot al [r at edChead.

2. 2. 50000PunpOCasi ngs

Punplcasi ngsshal | Obelhi ghOchr onelabr asi vellr esi st ant (al | oylconst ructi ond
suchOas[OCar pent er (R0 or Cappr ovedlequal ).

Thelcasi ngsOshal | belldesi gned oOper mi t [r epl acenent Oof Cwear i ngOpar ts. 000
Punplcasi ngsshal | Obelof Ouni f or nidqual i t yOandOf r eef r onibl owhol es, Cporosity, O
har d0spot s, [shri nkageldef ect s, Ccr acksOandOot her O nj uri ousOdef ect s. (ODef ect s
i nOcasi ngsshal | Onot Chelr epai r edCexcept OwhenOsuchDwor kO sCappr ovedOandO sO
donelbyUor Cunder [t heOsuper vi si onUof Ot heOpunpOmanuf act ur er, Cand henOonl yO
when[t heOdef ect sOar e[Ismal | CandOdoChot Dadver sel yOaf f ect [t heOst r engt hCor Cusel
of [t he[lcasi ng. 0JCasi ngslshal | Chel3si ngl elivol ut eOw t hOf | angedOpi pi ngO

connecti onsCconf or m ngkt oOASMVEB16. 1, [O0C ass125. OOThedi r ect i onlof Oshaft O
rotati onOshal | Cbelconspi cuousl yO ndi cat ed. O0Thecasi nglshal | Thavet appedd
openi ngsf or Cai r Qvent i ng, Opri mi ng, Odr ai ni ng, ODandOsuct i onCandOdi schar ged
gauges.

2.2.6001 npel | ers

I mpel | er sshal | Cbelof Osem - open, Oor Cencl oseddesi gnCandOshal | Tbel

const ruct edOof Chi ghOchr omeabr asi onr esi st ant Cal | oy, Ocareful | yOf i ni shedO

wi t hIsnoot hOwat er Cpassageways, CandOshal | beldynani cal | y[bal anced. O npel | er s
shal | [beOsecur el y[keyed ot heCpunpOshaf t JandOconnect edt hr oughCOalt hrust O
col I ar. OProvi si onsshal | CbeCnadelf or Cverti cal O npel | er adj ust ment Oat [t hed

t opUof [t heOnot or .

2. 2. 700Meéar i ngORi ngs
Wear i nglri ngsOshal | Onot ChelOpr ovi dedf or [ npel | ers.
2. 2. 8003shaf t

Shaf t Oshal | Ooelof 4000ser i esSSOconpat i bl eOwi t h(t heOwor ki ngOf | ui d, O
accur at el ymrachi ned, OandOshal | beOof Osuf fi ci ent Osi zeOand[st rengt h(t o
per f or nit heCwor k(r equi red. (Verti cal Oshaft sCshal | [beCadequat el yOpr ovi dedd
wi t h(al i gnment Cbear i ngs.

2.2.9000d and

@ andlshal | [belst ai nl essIst eel Owi t h[JAI SI [018- 8[Ist ai nl essist eel Ceyebol t sOandO
pi nsCor Ost uds. OHex- nut sCshal | Cbelnongal | i nglist ai nl essist eel

2. 2. 10000Mechani cal OSeal sO(i f Or equi r ed)

Mechani cal Oseal sOshal | (belbal ancedCor Ounbal anced, OasOnecessar y[t oOconf or niJ
toOspeci fi eddser vi celr equi renment s. OMechani cal [Oseal sOshal | Obelconst ruct ed
i nCaChanner OandOof Oat eri al sCparti cul arl yOsui t abl e(f or [t helk enper at ured
servi cellrangeCandOqual i t yOof Cwat er Cbei ngOpunped. (0Seal Cconst ructi onCshal | O
not Or equi r ellext er nal Osour cellcool i ngf or Opunped- f | ui dOser vi celt enper at ur esd
upt o 25000degr ees[F. 0Seal Opr essur elr ati ngOshal | CheOsui t abl el or Oraxi nunid
syst emthydr aul i cCcondi ti ons. OOVat eri al sOof Oconst ructi onOshal | G ncl udeCAl SI O
3000seri eslst ai nl essst eel , [sol i d( ungst en- car bi delr ot at i ng- seal [0f ace, OandO
Buna- NClvi nyl i dene-f | uori de- hexaf | uor opr opyl ene, CEPT, Uor [t et r af | uor oet hyl eneld
seal s. OBypassf | ushi ngiwat er Osuppl yshal | Chef r eeof 0 ronCr ust Opr oduct s
andUot her Cabr asi veOmat eri al sOandOshal | beldi r ect edont of acellof Oseal O

wi t hout CdeadCendi ng. OCAI | Opi pi nghdandCaccessori esshal | Chelpr ovi ded. 00O
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Throttli ngdoushi ngOshal | Chavelkl ear ances[t olni ni ni ze[ eakagell nCcaselof O
conpl et ellseal [f ai | urewi t hout Crestri cti onOof [f | ushi nglwat er . OOVechani cal O
seal s(shal | Onot [belsubj ect ed(t oChydr ost ati c[t est Opr essur es nCexcessof [t hed
manuf act urer' sCr econmmendat i ons.

2. 2. 11000Coupl i ngs

Coupl i ngsOshal | Cbellof [t heCheavy- dut yIf | exi bl el ype, [keyedOand ocked[t ot he
shaft. O00Coupl i ngsf or Cver t i cal OpunpsCot her [t hanCkcl ose- coupl edCvertical O
punps Oray CbeCof Ct heluni ver sal [t ype. OOFI exi bl elcoupl i ngsOshal | Onot CbhelusedOd

t ol0conpensat eldf or O sal i gnment Cof Cpunp.

2.2.12000Bal ance

Al'l Or ot at i ngOpar t sOof [0t heCequi prent Oshal | Coper at e[t hr oughout [t helr equi r edd
rangelw t hout Oexcessi velendlt hrust, Ovi brati on, Cor Ohoi se. ODef ect sCof [t hi sO
t ypelt hat Ocannot (bellel i m nat edlby[ nst al | ati onCadj ust ment sOwi | | Obel

suf fici ent Ocauself or Or ej ecti onUof [t heCequi prent . O0Punpli npel | er Cassenbl i esO
shal | belst ati cal | yOandOdynani cal | yObal anced oOwi t hi nCACW N, Dwher e W

equal sOwei ght DandONCequal sCspeed. (OShaft Cconst ruct i onlOshal | beOsubst anti al O
t oOpr event Oseal Oor [beari ngf ai | ureOdue® olvi brati on. OTot al Oshaft O

peak-t o- peakdynam cdef | ecti onOreasur edCby[vi br onet er Cat Cpunp- seal OOf acel
shal | Onot Oexceed®2. 00m | sCunder COshut of f - headCoper at i nglcondi ti ons. OOFl ow(d
froniddl/ 400 nch ronOpi peOsi ze(i ps) Opi pelshal | Cbelpr ovi dedOdur i nglt est i ng.

2. 2.1300Bear i ngs

Bear i ngslshal | (belbal | [t ype, Candt heOnrai nCbear i ngsCshal | [t akelal | Or adi al O
andOdown(t hr ust . OPunps [t hat OdependConl yOonChydr aul i cCbal ancelt olover coned
end hrust Owi | | Onot Cbelaccept abl e.

2. 2. 14000Lubri cati on

Beari ngsfonliverti cal Oshaft Opunpsshal | Cheloi | Dor Ogr easelt ype. OPunpswi t hO
oi | -lubricationsystenslshal | (belldesi gnedOsoll hat (al | Oshaf t Cbeari ngstwi |1 O
bel sol at edf r onit heCpunped i qui d. DAnCaut ormat i cIsi ght Of eedoi | er Oshal | [bheO
provi dedlonCalsui t abl eChount i nglbr acket Owi t hOOconnect i ont o[t heOshaf t [t ube. O
Greaselt ypelbeari ngsshal | Obelprovi dedOwi t h(f i t ti ngsf or Callgr easegunCand, O
i f (0t helbeari ngsCar elinot Ceasi | yCaccessi bl e, Owi t h(Igr easet ubi nglext endi nglt o
conveni ent [ ocat i ons. (OTheOgr ease(f i tti ngsOshal | Cbelof Calt ypelt hat Opr event O
over [ ubri cati onCandt helbui | dupCof Opr essur e nj uri ousk o[t he[beari ngs

2. 2. 15000BasePl at es

TheOpunpsshal | CbeChount edConri gi dsi npl exCObase/ nount i ngpl at es. O

Verti cal - shaft Opunpsshal | CbeOpr ovi dedwi t hCconpl et eOnount i ngOsui t abl ef or O
t het ypeUOof OpunpOf ur ni shed, Owi t h(t he[base[f or [t heCpunpOsepar at eI r ot heO
baselof [t helldri vi ngluni t . OTheldr ai nagest ruct ur eIshal | Ocol | ect Ot heOpacki ng
box[ eakagelandshal | ThaveOal50nun¥ 1/ 2-i nch) 01/ 2- i nchONPTCconnect i ont o
connect 0 t [t oCaldr ai n.

2. 2. 16000Cocks, 0PI ugs, CandOAccessori es

TheOpunpsshal | Cbelequi ppedOwi t h(Isi ngl edgaugesO ndi cat i ngOpr essuresf or Cal | O
I i nesOwher eld ndi cat ed. OGauges, Cequi ppedOwi t hCalOshut of f CcockCandOsnubber, O
shal | Oconf or nit oOASMEB40. | , OandOshal | Cbelical i brat ed[ niki | opascal sCandO
poundsper Osquar el nchOpoundsOper Osquar el nch nChot Onor et hanO100k PaCand 120
psi (20psi O ncrenent s. O0Gaugelr angesshal | CheCappropri at e(f or [t heOparti cul arO
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instal |l ati on. OPressurelieliefval veOshal | Obelf ur ni shedCandO nst al | edOwher e
i ndi cat ed.

2. 2. 17000Pi pi ngConnect i ons

TheOpunpOsuct i onCandOdi schar geldshal | Cbelpr ovi dedOwi t h(If | angedOconnect i ons
of Osui t abl elsi zeOandOsui t abl yOar r angedf or Opi pi nglshown. O0Pi pelf | angesO
shal | Oconf or nit oOASMEB16. 10andDASMECB16. 5. O0Pi pi nglshal | [hell nst al | edt o
precl udelt hel or mat i onCof Cai r Opocket s.

2. 2. 18000Fi ni sh

Punpshal | Ohavelpai nt ed0or Oenanel edf i ni shas sCst andar dOwi t h(t he
manuf act urer.

2. 3JOELECTRI CALLEQUI PMENT

El ectri cal Oequi prent Oshal | Oconf or nit oO0Sect i on[0164150ELECTRI CALIMORK, [

| NTERI OR. OCEl ectri cal Oot or Odr i venCequi pnent Cher ei nCspeci fi edOshal | CheO
provi dedlconpl et elwi t hOhot or s, Chot or Ost art er s, CandOcont r ol s. OOVbt or O
control s, Oequi prent, DandOwi ri nglshal | beld nCaccor dancew t hOINFPALI70.

2. 3. 1007El ectri cOVbt ors

Eachlel ectri cOrot or - dri venOpunpOshal | Cbeldr i venCbyOanCel ect ri cOnot or. O nO
non- hazar dousar east helnot or sCshal | Obelt ot al | y- encl osed, [Of an- cool ed. O

conti nuous-dutylCel ectri clOnot ors. Ovbt or sshal | CbeOsqui rrel - cagel nducti ond
not or sChavi nglnonnal Ost arti nglt or queCand owst arti nglcurrent O
characteristics, OandOshal | belof Osuf fi ci ent Osi zeOsolt hat Ot heOnanepl at e

hor sepower Or at i nglwi | | Ohot Cbelexceeded hr oughout [t hellent i r eOpubl i shedOpunpO
characteristiclOcurve.

O

| nChazar dousCar eas(t helOrot or sCshal | [belr at edf or Cal0d ass10and[2, (DI vi si on
| . OG oupsOC, OD. CE, OF, OandOGdar eas, Ocont i nuousOdut yCel ect ri cOnhot or . Ovot or s
shal | CbeOsqui rrel - cagel nduct i onOnot or sChavi nglnor mal Ost arti nglt or queCandO

| owst arti nglcurrent Ccharacteristics, OandOshal | Obelof Osuf fi ci ent [si zelOsoO

t hat [t heOnanepl at eChor sepower Or at i ngDOwi | | Chot Cbellexceeded hr oughout [0t he
entirelpubl i shedOpunplkcharacteristiclcurve. O

Mot or Obear i ngsishal | Opr ovi desnoot h(doper at i onsCunder [t heldcondi ti onsO
encount ereddf or Ot hed i f elof Ot heOnot or . DAdequat et hr ust Cbear i ngOshal | Obed
provi dedd nt heOnot or [t oOcar r y[t heCwei ght Cof Cal | G- r ot ati ngOpar t sCpl usCt heO
hydr aul i c[t hr ust OandOshal | belcapabl elof [Cwi t hst andi ngOupt hr ust 0 nposedOd
duri ngOpunplst arti ng. OAl | Onot or sCshal | Oconf or nidt oONEMACOMG 1. OVbt or sshal | O
haveOalm ni munilser vi ce(f act or Cof 1. 15.

Al'l Orot or sCover OlChpOshal | CheOr at edf or 460V, 30phaseloper ati on. DAl | Oot or sO
shal | Dbelhi ghCef fi ci encyldesi gnCED ype. OVbt or sCR200ThpBandOover Oshal | CheO
provi dedw t hOOspacelheat er sCoper at i nglat 1120V, [(ROOWIhaxi mum

2. 3. 20000Cont r ol CEqui prent

Manual | yOcont r ol | edOpunpsshal | ChaveOSTART- STOPOpushbut t ond nCOcover . O

Aut omati cal | yOcontr ol | edOpunpsshal | Chavelt hr ee- positiond

" MANUAL- OFF- AUTOVATI C' [sel ect or Oswi t ch nlcover . (0JAddi ti onal Ocont r ol sCor O
protecti veldevi ceslshal | (belas ndi cat ed. O0ACOpunpd ow wat er Ccut of f Oshal | CheO
i nstal |l edd nt heOwel | Oor Dont heOsuct i onOpi peCandshal | Oshut Ot heOpunpOof f O
when(t helf | ui d evel O nt heOwel | Or eaches hed evel Oshown.
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2. 3. 300Vvar i abl e[0SpeeddCont rol s

Thelvari abl espeedlCinot or Ccont rol | er Oshal | Oconvert 04600vol t Cpl usOl50per cent , O
m nusbper cent, [t hr ee(phase, 0600Hz [ pl usCor O nus20Hz) Cut i | i t yOpower [t o0
adj ust abl ellvol t age/ f requency, [t hr ee(phase, Oacpower [f or st epl essnot or O
control OOf romJsOper cent [0t 0010500per cent [Cof [basespeed.

2.3.3. 100Descri ption

Thelvari abl elspeedldri veldshal | Opr oducelanadj ust abl eCacvol t age/ f r equency
out put [f or Oconpl et eChot or Ospeedlcont rol . OOThelvari abl edspeeddri veldshal | Chel
aut omati cal | yOcontr ol | edCbyCalgr oundedCel ect r oni clcont r ol Osi gnal . OO0Thed

vari abl edspeedldri vellshal | CbeOsel f Ocont ai ned, [t ot al | yOencl osedd nCalNEMACMGE]
1Cventi | at edCcabi net CandCcapabl elof Coper at i onCbet weenI1320and[1104degr eesF.
(O0TheOvar i abl eOspeedldr i veOraxi munidout put Ccurrent Or at i nglshal | CbeCequal Ot o
or Oexceed helnot or Chanepl at e(f ul | O oad. OOTheOmanuf act ur er Oshal | Cadvi selt hed
maxi munir econmendednhot or Osi neCwavelcur rent f or CeachOcontrol | er Orati ng. 00
Vari abl eOspeedOdri veOnmul ti pl eOot or Coper at i onCat Osanelf r equency/ speedUshal | O
bepossi bl ellas[ ongOast heOsuniof Oconnect edChot or Of ul | O oad0si neOwavel
current sCared esst hanOor Cequal [t ot hellvar i abl edspeedOdr i velmaxi nmunil

conti nuouslcurrent Orati ng. O NVari abl efspeedldri veldshal | Che950per cent O

ef fici ent Cat 0L00Oper cent [0r at edout put Cpower , 0600Hz.

2. 3. 3. 2000Gover ni ng[Requi renment s
Var i abl edspeedldri vesshal | Oconf or nik ok helf ol | owi nglr equi r enent s:
a. O Vari abl eOspeedldri veldshal | Oconpl y[wi t hD470CFROL50r egul at i onCof O
RF1/ EMLOeni ssi ond i mi t sOf or OC assOACconput i ngddevi ces. O0OThe OFCCO
| abel Oof Oconpl i ancelshal | bedi spl ayedCont hellvari abl eOspeeddri ve.
b. OOTheOvari abl elspeedldri vedandOopt i onsshal | Oconpl yOwi t h(k hed
appl i cabl elr equi r ement sCand[t helOst andar ds Uof [t heOAner i canCNat i onal O
St andar dsOl nstitut edJ( ANSI ) .
c. O Vari abl eOspeedldri veCandOopt i onOdesi gnCandOconst ruct i ont her eof O
shal | Oconpl yOwi t h(al | Cappl i cabl eCpr ovi si onsOof ONFPA70, OArti cl ed
43D, OSect i onsA- L.
2. 3. 3. 3000Qual i t yOAssur ance

Tolensur e(qual i t y[t helvari abl efspeedldri ve(dshal | Cbelsubj ect [t ot hed
fol | owi nglkests:

a. 0dTheli nt egrat edlci r cui t sOshal | Dunder goad160- hour (' bur n-i n" [t o[t est O
reliability.d0Duringthed burn-in"theltenperaturelshal | Obelcycl edO
bet ween1320and1580degr eesF.

b. OOTheOconpl et edCuni t Oshal | Ounder goalCf ul | yO oaded[24- hour (X burn-in."

c. OO0TheOuni t Oshal | Cbelsubj ect [t oCallseri esUof [ n- pl ant Oqual i tyO
control | edd nspecti onslbef or eCappr oval Of or Oshi pnent Of r onid
manuf acturer' sfacilities.

2. 3. 3. 4000Ser vi ce

Thellvari abl e(lspeeddri vellshal | bheOsuppl i edOwi t h(t hef ol | owi ng:
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a. One- year Opar t sCandd abor DOwar rant y.

b. OOAT r oubl eshoot i ngOgui delt oChel pt heOoui | di ngloper at or Odet er m nel
what [Ost epsnust Chelt akent oldcor r ect OanyCpr obl enit hat ChayCexi st O nO
t he(syst em

2. 3. 3. 500Basi cFeat ur es
Thelvari abl elspeeddri veshal | Ohavelt helf ol | owi nglbasi c[f eat ur es:

a. Hand/ O f / Aut o0Oper at i on.

b. OOvanual / Aut oOspeedlr ef er enceldswi t ch.

c. M ni mum maxi muniadj ust abl eOspeeds.

d. OOSpeedpot ent i onet er.

e. ODAut orest art .

f. OCLi near Ct i medOaccel erati ondandOdecel erati ondf or Osof t O
starting/ stopping.

g. 03- 630Hzcont r ol | edOspeedr ange. O Fact or yOset Oat (150Hz O ni mum) .

h. OOTer m nal Oconnecti onsf or Ot i melcl ockOcontrol , Ofi re, Osnoke, Of reezelO
det ect or s, UandEPCr el aylpr e- set speedoverri de.

i . d0Cut put Of requency [t er mi nal sCf or Or enot elnet eri ng.
2. 3. 3. 6000Prot ecti veldCi r cui t sCandOFeat ur es

Thelvari abl e(speedldri vellcontrol | er Oshal | 0 ncl udelt hef ol | owi ngCpr ot ecti vel
circuits/features:

a. 0Current i mtsltol000per cent Odesi gnlbyOsl owi ngOdown ot or .

b. O nst ant aneousEl ectroni cOTri p(+ Caut omat i cal | yOshut downOnot or [ f O
current Oexceedd1200per cent Uof Odesi gnlor Ophase-t o- phaselout put Oshort O
circuit Ooccurs.

c. 0dThelvari abl e(speeddri vew | | Orestart Caut omati cal | yOwhen nput 0 i ned
returnst oOnor mal 0 n(t heCevent Cof O nt er mi tt ent Opower Dout ageOor O
phasell ossUor Cover vol t ageshut down.

d. 00 nput Opower Opr ot ect i onOshut sOdownt heCuni t O f [t hef ol | owi ngf aul t sO
occur; O owd nput O i nelvol t agelor O ossof Danli nput Ophase.

e. 0 nsensi ti velt old ncom ngOpower Ophase.

f. O0OFast Cacti nglcurrent O i mtingd nput (f uses, (C assJ) [Orat edCwi t hO
200, 0000 nt errupti nganper eslCcapability.

g. 0 sol at edd1150vol t COcont r ol Cci rcui t CandOdedi cat edOcont r ol Ot r ansf or er .
h. OOLi ne-to-1i nelfaul t Opr ot ecti on.

i . OOLi ne-to-groundOshort [ci rcui ti ngbandOacci dent al Onot or Ogr oundi ngd
protection.
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j . O0O0Cut put Ot her mal Oover | oadCr el ayltri p.
2. 3. 3. 7000Adj ust nent s

Thelvari abl elspeedldri veChas(t helf ol | owi ngCadj ust ment sCavai | abl eCvi all
pot ent i onet er s ocat edCont hef acepl at elof Calsi ngl e, Or egul at or Cpri nt edO
ci rcui t [board.

a. M ni nunidspeed: O00- 750per cent
b. OOVaxi nunmidspeed: O0OJ1000per cent
2. 4000EQUI PMENTLAPPURTENANCES
2.4. 100At t achnent s

Al | Onecessarybol ts, Ohuts. Owasher s, [bol t (sl eeves, CandOot her [t ypesCof O
attachment stf or Ot hel nst al | ati onUof Ot heOequi prrent Oshal | Doef ur ni shedDwi t hO
t heOequi prrent . [Bol t s(shal | Oconf or it ot helr equi r erent sCof DASTMJAB07C0and
nut sCshal | Cbelhexagonal Dof Ot heOsanmelqual i t yCast hel[bol t sCused. OThr eads
shal | [belkl ean- cut JandOshal | Oconf or it oOASMEOBL. 1. [Bol t's, Onut s. CandO
washer s(shal | Ooe(3st ai nl essst eel [t ype316.

2. 4. 2000Equi prrent OGuar ds

Equi pnent Odr i venlbyopenlshafts, [bel ts, Ochai ns, Oor Ogear sCshal | CheOpr ovi dedO
wi t h(al | - met al Oguar dsCencl osi ngt heldr i veChechani sm O0Guar dlshal | CheO

const ruct edCof Ogal vani zedOsheet st eel Cor (gal vani zedOwovenwi r elJor OexpandedO
nmet al Oset O nCalf r anelof Ogal vani zedst eel Ohenber s. 00CGuar dsOshal | CbelOsecur edO
i nOposi ti onlby[Ist eel Cbraceslor (st rapstwhi chOwi | | Oper m t Deasyr enoval Of or O
servi ci nglt heCequi prent . OOTheOguar dsshal | Oconf or nid nal | Or espect sCt oal | O
appl i cabl e0saf et yllcodesUand[r egul ati ons.

2. 4. 30000700l s

Alconpl et e[set Tof Cal | Ospeci al [t ool swhi chOhaybelnecessar yf or [t held

adj ust ment, Coper at i on, Omai nt enance, Canddi sassenbl yOof Cal | Cequi pnent Oshal | O
belf ur ni shed. O0Speci al [t ool sCar ellconsi der edt olbelt hosell ool sCwhi chCbecausel
of t heirimtedOuselar elnot Onor mal | yOavai | abl e, Obut Dwhi chCar eCnecessaryl
for Ot heOparti cul ar Dequi pnent . O0Speci al [t ool sOshal | Obehi gh- gr ade, Osnoot h, O

f orged, Cal | oy, [t ool st eel . O0Onepr essur e(dgr easegun(f or Deach ypeof (gr easel
requi r edf or Onot or sCshal | Cal sofbelf ur ni shed. OOAI | [0t ool sCshal | Cheldel i ver edO
at [t heOsanelt i meCast heCequi pnent Ot oOwhi chlt heyOper t ai n. OdTheOCont r act or O
shal | Opr oper | yOst or elandOsaf eguar disucht ool sCunti | Oconpl et i onUof Tt heOwor k, O
at Owhi cht i me® heyOshal | Cbedel i ver ed[ ot heOCont ract i ngUOf f i cer.

2. 4. A000ShopOPai nti ng
Al | Onot or s, OpunpOcasi ngs, OandOsi ni | ar Opar t sCof COequi prent Ocust onari | yOd
fini shedd n(t he(Oshoplshal | Cbelt hor oughl y(cl eaned, Opri ned, Candgi vent woO
fini shlcoat sOof Opai nt Cat [ hef act or yd nCaccor dancew t h(t he(r ecormendat i ons
of Ot heOmanuf act ur er . OOFer r ousOsur f acesnot [t o[bepai nt edCshal | Dbelgi venall
shoplcoat Oof Ogr easelor Oot her [sui t abl el ust - r esi st ant Ccoat i ng.
PARTBOOOEXECUTI ON

3. 100000 NSTALLATI ON
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EachOpunpCandCengi neOshal | tbelli nst al | ed[ nCaccordancewi t h(t heDOwri ttend
i nstructi onsof [t helOmanuf act ur er DandOunder Ot heOOsuper vi si onCof [t hed
manuf act urer' sCrepresentati ve.
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RAAP-Hazardous Waste Tanks L

SECTION 13206

STAINLESS STEEL PROCESS TANKS

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation only.

AMERICAN PETROLEUM INSTITUTE (API)
API 650 (1993) Welded Steel Tanks for Qil Storage
AMERICAN SOCIETY FOR TESTING MATERIALS (ASTM)

ASTM A 240 (1993b) Heat-Resisting Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet, and Strip for
Pressure Vessels

]
chilifnbivisssssssseeeeesesssssniittiintminivenivshlivensivmionSisviniod
clubstaimineniibabiling

1.2 GENERAL REQUIREMENTS
I
C . _____________________J
R

1.2.2 Design Requirements

The process tank shall have a storage capacity as shown on drawing. Tank details not shown on
drawings to be designed accordance with API 650. No additional thickness for corrosion
allowance will be required. Allowable stresses shall be per ASME II, Part D, Division 1. The
maximum allowable design stress shall not exceed 70% of the materials specified min. yield
strength at the design temperature. If the vendor feels that it is necessary or prudent to make
additional departures from API 650, in addition to those already allowed on the drawings or in
this specification, these exceptions shall be clearly stated in the vendor's bid. Drawing review by
RAAP or Stone & Webster Engineering Corporation does not relive the manufacturer of the
responsibility to comply with the codes, standards, drawings, process sketches, and
specifications. Lifting lugs shall be provided on shop fabricated tanks where necessary for
installation, plant operation, or maintenance.

1.3 SUBMITTALS
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RAAP-Hazardous Waste Tanks L

Government approval is required for submittals with a "GA" designation; submittals having an
"FIO" designation are for information only. The following shall be submitted in accordance with
Section 01300 SUBMITTAL DESCRIPTIONS:

SData

General Requirements; G§.

Design analyses and calculations,

SDZ

~grorawings
Stainless Steel Process Tanks; G§.

Detail and erection drawings, before proceeding with any fabrication. The drawings shall be
complete with details of all steel, pipe, and concrete work and with details of the assembling of
all items required for the complete installation. Standard welding symbols as recommended by
the American Welding Society shall be used, Details of all joints referenced on the drawings
shall also be included.

D~eports
Tank Installation; G@. Testing of Valves and Piping; G@; Mill test; G@.

Copies of the following test results:

a. Manufacturer's mill test reports for tank shapes and plate material.

b. Mill and shop inspections by a commercial inspection agency.

c. After acceptance of the structure, the ;adiographic film and/or test segments.

d. At the conclusion of the work, a written report prepared by the Contractor certifying that

each tank was designed, fabricated, erected and tested in accordance with the applicable
specifications and drawings.

D-rtiﬁcates
General Requirements; G§.
A certificate signed by a registered professional engineer, providing the following information:

a. A statement verifying that the detail drawings have been checked by experienced
engineers specializing in hydraulic structures to determine that they agree with the design
calculations in member sizes, dimensions, and fabricating process as prescribed by the applicable
API 650 standards.

PART 2 PRODUCTS

2.1 MATERIALS
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RAAP-Hazardous Waste Tanks L

Materials shall conform to the following requirements:
2.1.1  Steel and Other Tank Materials

Stainless steel 316L as per ASTM A 240. Materials and allowable stresses shall be from ASME
Sec. 8, Division 1.

2.1.2  Shop Fabrication

Fabrication per drawings, specs, and API 650.
22 ASSEMBLIES

2.2.1 Tank Accessories

Accessories to be designed and detailed per minimum requirement of API 650, Section 3 and as
hereinafter specified. Additional requirements for accessories are as follows:

2.2.1.1 Pipe Connections®

Section 3 of API 650 represents the minimum requirements. Number, type, location, and size of
manholes and pipe connections will be as shown on the drawings. Flanges for process
connections, which are 24 inches or smaller, shall be according to ANSI B16.5, latest edition.
Flanges for process connections, which are within the size range of 26" to 60", inclusive, shall be
in accordance with API 650. '

2272 Anchors

The following requirements shall be met:

a. An adequate number of anchors designed to prevent overturning of the stainless-steel
process tank when empty shall be installed. If anchor bolts are used, the nominal diameter shall -
not be less than 25 mm (1 inch) 3/4 inch, plus a corrosion allowance of at least 6 mm (1/4 inch)

1/4 inch on the diameter,

b. The anchor bolts shall be a right angle bend, hook, or plate washer. The anchors shall be
inserted into the foundation to resist the computed uplift.

C. Attachment of anchors to the shell shall not add significant localized stresses to the shell.
The method of attachment shall consider the effects of deflection and rotation of the tank shell.
Anchors shall not be attached to the tank bottom. Attachment of the anchor bolts to the shell
shall be through stiffened chair-type assemblies or anchor rings of adequate size and height.
PART3 EXECUTION

3.1 EXCAVATING, FILLING, AND GRADING

Excavating, filling, and grading shall conform to the applicable requirements of Section
EXCAVATION, FILLING, AND BACKFILLING S,

SECTION 13206 PAGE 3
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32 TANK FABRICATION

The fabricator shall locate longitudinal and girth weld seams so they do not interfere with welded
attachments such as pipe connections. Location of all weld seams shall be indicated on the
fabricator's drawings. A clearance of not less than 1.5 times the plate thickness shall be
maintained from the edge of any weld and the toe of any other weld. Weld all clips with fillet
welds all around. All interior welds shall be ground smooth. All exterior welds shall be
continuous and shall be chipped free of all scale, spatter, and carefully inspected for
imperfections. Upon completion, tank shall be broom-cleaned. All rods, stubs, slag, or foreign
matter shall be removed, and the interior shali be pickled.

33 TANK INSTALLATION

Tank installation shall be in accordance with Attachment 1 and

AMcams shall be full penetration double-welded butt joints in accordance with paragraph
3.1.19f API 650. Only ASME listed welding rods, wire, and flux shall be used in accggifance
with théQglding procedure specifications. Qualification welders by use of radiograpgls not
acceptablel1 other joints shall be full penetration double-welded joint. Welder gffalification
must be by saMgles for mechanical testing in accordance with ASME Code, Scgfn IX.

3.3.1.1 Welding Pyipment

All equipment used in woling or welding preparation shall be coveg or faced with material,
which will prevent mild stec®garticles from contaminating the stadfless steel material.

Equipment used to prepare welSyd joints, such as ground clagg¥, wire brushes, steel wool,
chisels, files, and peen hammers s be made of stainless gPel. Grinding wheels shall be those
which have been used solely for stailes steel.

3.3.1.2 Carbon Steel

Carbon steel shall not be welded directly to £s steel vessels. A stainless steel pad equal to
the thickness of the shell shall be welded j@fne she¥gnd the carbon steel then attached to the
pad.

3.3.1.3 Contamination

Every method and techniqygvhich will minimize carbon conta jon in cutting, fabrication,
transportation, storing, 3 erecting shall be employed. Signs of impPigper welding, such as rust
or other forms of corgglon on stainless vessels, are grounds for rejectid

3.3.1.4 WeldingProcesses and Rods

Only shici¥®d metal arc welding (SMAW), or automatic submerged arc welding (S/), or
manugi@nd automatic inert gas tungsten arc welding (GTAW-TIG) shall be used. Onglow
hyda#fen welding rods shall be used. Electrodes, filler metals, and flux-wire combinatio alt
fclected so that the principal elements in the weld metal are of the same nominal cOMpOSTYQN

L]
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e a5 good mechanical properties as the base metal. Electrodes and all filler megg
be clean 2t umggeaf dampness, grease or oxidation. Manufacturer's storage Seggircs for
welding rod and filler™W be followed. When Tungsten [nssigiis 3) welding is used,
shielding gas protection shall be dpPB aa the undersigg@®™ric weld. Welding grade Argon or
Helium-Argon mixture shall be used. Elegiggiies be non-consumable tungsten AWS 5.12,
type EWTh - 2 for direct curtes ype EWTh-¢ for allc gacuirent. Filler metal rods for
wall thicknesses ahagg®75 inch shall comply to AWS 5.9 as follows: galMaterial A151
316 Tode ER 317L. Shielded metal arc welding electrodes shall confQ :

' as follows: Shell Material AISI 316L and Electrode ER 317L.

3.3.2 Erection

Erection shall be in conformance with applicable specs, drawings, procedures, and API 650.
3.3.3 Inspections and Testing

Tank inspections and testing shall be in accordance with Attachment 1, Class Nitrocellulose
(NOC) Tank and Tubs-Fabrication, Erection and Testing. The Contractor shall perform the
hydrostatic test all of the tank. Weld bevels shall be smooth, without cracks, defects, or uneven
edges. As a minimum, all slag or flux shall be removed and the welds be visually inspected for
smoothness, undercuts, non-penetration, porosity and, in general, that the weld is a quality weld.

3.3.3.1 Tolerances

Maximum out-of-plumbness, roundness peaking and banding for the shell shall be in strict
accordance with API 650, Par. 4.4. Any deviation from these may be cause for tank rejection.

3.3.3.2 Hydrotesting
The method for hydrotesting the tank shell shall be by water filling. Tank shall be successfully
hydrotested in the shop before shipment or at the site for field fabricated tanks. Water for testing

stainless steel tanks shall have a maximum chioride content of 50 (fifty) ppm. Water with a
chloride content not exceeding 200 ppm may be used when treated with 5 pounds of sodium

nitrate per 1,000 gallons of water, CEENEEGGGGGGGGGGGGEGNGNGGGED
. ]
L
C

3.3.3.3 Contamination

Stainless steel tanks shall be inspected for carbon or iron contamination and any affected areas
shall be pickled and passivated.

ATTACHMENT 1
Class Nitrocellulose (NC) Tanks and Tubs-Fabrication, Erection and Testing Requirement

-- End of Section --
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ATTACHMENT 1

CLASS NITROCELLULGOSE (NC) TANKS AND TUBS - FABRICATION, ERECTION AND TESTING

REQUIREMENTS

TYPE

CLASS

NO. TITLE

DO NOT SCALE DRAWING

REFERENCE DRAWINGS
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CLASS NITROCELLULOSE (NC) TANKS AND TUBS - FABRICATION. ERECTION AND

1.0 Scope: This drawing lists material, design, fabrication,

S

erection,
examination, and testing requirements for vertical cylindrical,

aboveground, closed- and open-top welded steel storage tanks and tubs
in various sizes and capacities for internal pressures approximatinc
atmospheric pressure. The vessels covered by this drawing are those

whose primarv function is the processing and storage of
nitrocellulose.

Repairs

2.0 General Requirements for _Ferrous and Nop-Ferrous Censtruction and

. ) .
1IIIl-llllIllllllllllIlI-IlIllIllIlIIIlIIllllllIllllIllllIIlIIl.!'-!I-!!'

L e

2.2 References: The latest edition (or the edition indicated) of the

following standards and codes form a part of this specification:

American Petroleum Institute (API) standard 650, ™"Welded Steel Tanks
for 0il storagen A

American Societylof "Mechanical Engineers (ASME) Boiler and Pressurea
Vassel Code (hereinafter referred to as the ASME Code)

M
‘...............-..-...!-...!-.-..-

M

in general, design, fabrication, assembly and erection, examination,
inspection, and testing shall meet the minimum requirements of ‘the
latest applicable edition of the American Petroleum Institute (API)
Standard 650. It should be recognized that this standard is for oil
storage tanks and some requirements may not apply. Additionally, more
stringent requirements specified bv Hercules Incorporated must be mer.

2.3.1 The term "purchaser" as used throughout AFI 650 shall be
understood as referring to Hercules Incorporated.
2.3.2 The term "manufacturer" as used throughout API 650 ans this.

drawing shall be understood as referring to the vendor(s) or
firm(s) subcontracted by Hercules Incorporated to parform
their respective work, U.s. Army Ccrps of Engineers
contractor(s), or thev mav be Hercules Inccrporated, RAAS
emplovees performing the worlk.
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drawings and specifications. Where
a other than those listed and allowed b Twction
lternately the meel the
sure Vessel Code, Section
ication and design stress

2 - Material3S$
requirements of the
VIII, Division I, S
values,

(including thicker wall materials) is

4.3 All tank or tub materials, nozzle components, flanges, fasteners, etc.
shall be marked per their applicable specifications. Traceability by
unique markings and supporting Certified Material Test Reports (MTR)
or Certificates of Compliance (COC) shall be provided as requlred by
Hercules Incormorated specifications.

%

Contrel -Plan or Quality Control Nanual
approval that outllnes how

_ err's  own
ogram and personnel)

will perform and document Tog i and tests that
ifications are met.
i £ications

e Manufacturer shall submit re
information on their designated QC

6.3 Dimensional Tolerances: The purpose of the tolerances listed below is
to produce a tank or tub of acceptable appearance that will provide a
long operating life.

6.3.1 Plumbness: The requirements for plumbness shall be as shown
in API 650, Paragraph 5.5.2.

6.3.2 Roundness: The requirements for roundness shall be as showﬁ
in API 650, Paragraph 5.5.3


E4TECGMC

E4TECGMC


E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC

E4TECGMC


ez

7.0

Welding

hat are o; sufficient strength to carry the intended locads, tha

5] Mgistance to corrosion egquivalent to that of thes ehnetal,
with no - or crevices inside or outside : sel which are
detectable using W - more of . the g Pescructive Examination

methods listed hereinafte -

. welding shall be ™ mgaed using any of the
P11y processes: Shielded Metal Arc WE M SMAW), Gas
Arc Welding (GTAW), Gas Metal Arc Welding (GMAW . UK~

:
al - 3 alm

Welding Processe
following

Joint design: All tank or tub weld seams shall be full penetration,
double~welded butt joints as defined in APT 850 paragraph 3.1.1.1.
Welds for nozzle penetrations shall be in accordsnce w-th the

applicable drawings.

] o

7.5

4.1 All welding (including tack welding) shall be perforpa n
accordance with Welding Procedure Specificatigca {WPS)
qualified by one or more Procedure Qualificg on Records

- in accordance with API 650 paragra 7.2.1.1 which
refel¥gges Section IX of the ASME Code : :

7.4.2 All persons po -,ming welding, cluding tack welds) shall
be qualified and Wghified. -he Manufacturer in accerdance
with API 650 Paragrap ¥ (which also references section IX
of the ASME cCodg or W, 2arplicable Wrs's wused  in-
accordance withag#Tagraph 7.4, phove.

7.4.3 The MapgScturer shall submit copli® of all applicable

WP PQOR's and each Welder or "M ing - Operator

¥alification Records (WPQ) to Hercules Incowmerated for

approval, prier to any welding. Additionals the

Manufacturer shall submit documented evidence of cUNggRt
qualification, Or renewal ¢f qualification for

Weld seams shall be identified by welder in accordance with API 650
Paragraph 7.4,

Incorporated specifications. Only those electrads

e Yo lle the approved WwWps!' - a5ed by -the
Manufacturer. Subs Sy, - or fillers i1is prohibited
unless the = 2approved by Herod Maated, the -WPS

EL LY qualified for the substitution, and the WES <

— _ o -
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D
recommended Dy their manufacturers. Electrodes shall be purchased ig
sealed containers. All electrodes and fillers must be kept clean d

. Exposed electrodes must be kept dry once the container segdl are
b en1. Portable Storage Ovens shall be at the job site heate o the
Prope temperature recommended by their manufacturer. At e end of
the wo day, remaining electrodes shall be removed ig¥nh portable
ovens and urned to their contrelled storage ovensgnich must bhe
kept at the & trode manufacturer's recommended tep atures.

7.8 Base Metal PrepaiWaion of the edges of the s aces to Dbe joined by
welding shall be pPNgared by machining, s ng, plasma cutting or
grinding. sSurface oxidWg shall be removedgtter thermal cutting. -The

welding grooves shall B smooth, ee of notches or harmful
- irregularities, clean o0f a gil, ¢ se, cutting fluids or oxides,
and shall meet the dimensiona o rements of the approved Hercules
Incorporated specifications, drawing, and other applicabls
drawings.
~- 7.9 Weld Joint alignment, t=-up, preheati and interpass temperature

maintenance shall n accordance with Qe approved fabrication
drawings and applicgg¥le WPS's.

7.10 The edges of 1l welds shall merge with the sur e of the plate
without a shp angle. The maximum acceptable underdWgLing is 1/64
inch in pth for vertical butt joints. For horizontal t joints,

— under ing not exceeding 1/32 inch in depth is acceptable.

reinforcement of the welds on all butt joints on either si®Naof
e plate shall not exceed 3/32 inch on vertical joints and 1/8 in®
on horizontal joints. The reinforcement need not he 1reimoved except to

7.12 Welding of the bottom and roof plates shall be done in such a sequénce
that the Manufacturer has found to result in the least distortion from
shrinkage and thus to provide as nearly as possible a plane surface.

. _______J ) T
D

7.15 Temporary items (lifting 1lugs,; alignment clips, eic.) welded to the
tank or tub material shall be of the same material as the base metal.
These items shall be completely removed and metal surface left with a
smooth surface.
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§.0 Inspection. Examipation. and Testing
D

8.

The Hercu
concern
This
as

raview

1.

.1.

.1,

1

Inspections: All references to “Inspection(s)" shall g
understood by the Manufacturer as referring to inspecjg®ns
performed by representatives of Hercules Incorgporated

" Examinations: All references tc "Examinations(g shall bhe

panderstcod by the Manufacturer as heing gMse quality

patrol functions required to be red¥rmed by the
ManMgacturer by this drawing and the apggficable Hercules
Incorqyggated drawings and specificatidMs. The person{s)
performINg these examinations shall g free from production
pressure, all be given the respopd¥bility and authority to
perfcrm the gauired examinatig and be free to take
corrective actiWg . for any no onformance arising frcm non-
compliance +*o th¥yyapproveddPdrawings, specifications, .and
procedures., AdditiORgll e QC Examiners are responsible
to bring all non-con¥yhances to the attention o©of the
Hercules representajgife or appreval, prior to taking
corrective action cludi epairs).

Hercules Reprgdntative: All eferences to the "Hercules
Representatjgff" shall be understodWgto mean any employee(s)
of Herc Incorporated that are signed responsibility
for thegfarticular project or subcont t under which the

- work g being carried out.

Representative shall have access to any p e where work
tank or tub fabrication or erection is beinWyperformed.

ludes manufacture, fabrication (including shop fab ation),
® ly ’

erection, examination and testing of the tank or til The

cules Representative shall have the right to inspect the tan or
ub using any examination method specified by the design documen™

all certificatiens, records, and test reports " to thé

8.3

Examination Requirements:

&

.3

.1

Liquid Penetrant Examination (PT): A minimum of 5% of all
fabrication for each welder's and welding operator’'s work.
performed by the Manufacturer shall pass a Ligquid " Penetrant
Examinaticn (PT) performed to approved written procedure(s)
in accordance with API 650 paragraph 6.4. Personnel
qualification and examination procedures shall be in
accordance with Section V, Articles 1 and 6, respectively,
of the ASME Code. The Hercules Representative shall
determine the areas to be examined.
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8.3.1.1 If the spot examination reveals that any weld fails to meet
the minimum quality requirements, two addéitional segments of
the weld of the same length as the original segment shall be
examined by the same procedure in'the same weld unit at
locations away from the original segment. The locations of
these additional segments shall be determined by the
Hercules Representative,. Iif the two additional. weld
segments examined meet the quality requirements, the entire
weld unit represented by the three segments is acceptable,
provided the defective welding disclosed by the first of the
three segment examinations is removed and the area repaired
by welding. The repaired weld areaz shall be re-examined.

8.3.1.2 If either of the two additional segments examined show
welding which does not comply with the minimum quality
requirements, the entire unit of weld represented shall be
rejected. The entire rejected weld shall be removed and the
Joint shall be re-welded, or at the Manufacturer's option,
the entire unit of weld represented shall be completely
examined and defective welding only corrected.

II-lIlllIIlllllllI..IlllIllIllI..llIlllIIIIIIIIIIIIIIIIIIIIIIIIIIII-IIIIIIIIIIID

8.3,2.1 One hundred pefcent (100%) of all fabrication by

Manufacturer shall be subjected to visual examination b e
Manufacturer. Examination shall be performed to an proved
written procedure in accordance with the ASME Code Saction
Article 9. Qualification of examinsr(s) 2all be in
aclQggdance with one or more of the following;
- ASME CON Section VvV, Article 1
- AWS qci, andaxd for Qualificaticgyré certification of
Welding InspaMgors
~ ASNT Recommende®QRractice No. SNT -IA
8.3.2.2 Acceptance Criteria ViggWl Examination: One or more of
the following defects detected by visual examination
and/or during hydrosdf¥ testing shall be cause for
rejection.
(1) welding pegOrmed by unquali L persons.

(2} Crackyor pinholes.
Z -asnce of paeniung,
QuidaTisn aTuuns welds.,
(3) Welds not uniform in appearance.

(6) Lack of fusion or incomplete penetration (none

0
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.performed until it is ascertained that no leaks are present. After =

(9)

(10) Reinf
ph 7.11 of this drawing.

.8.3,3 Radiographic Examination: For vessels in which the stressed

components have a nominal thickness of 1/2" or greater,
welds shall be radiographically examined in-accordance with
Paragraph 6.1 of API 650. "stressed components" shall be as-
defined in API 650, Appendix A, Paragraph 1.1. Personnel
qualification and procedures shall be in accordance with-
Section V, Articles 1 and 2 of the ASME Cude.

repéirs-must
Program in
nerformed

s,

' Qﬁality

The <repalred area

8.3.5 Examination to Resolve Uncertainty: Any applicable,
recognized NDE method as-listed in APT €50 may be used to
resolve doubtful indications. Acceptance criteria shall be
those as listed for the required examination(s).

c shall be performed on each NC tank or tub after
completion of other required NDE examinations. The Manufacturer shall
blank off all openings so that the tank or tub ray be filled with
water and allowed to stand for a period of 24 hcours. Manufacturer

. shall furnish blanks and teflon gaskets for testing. If Yeaks

develop, Manufacturer shall drain tank or tub to at least one foot
below the defect, repair the defect, and test again. Testing shall he

successful test, Manufacturer shall drain tank or tub.
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10.0 Documentation. Records. and Markings

10.1

10.2

10.3

COR

The Manufécturer shall submit to il copies of all

. required Mill Test Reports, Certificates of Compliance, reports of

liquid penetrant examinations, all radiographic film, reports. of
radiographic examinations, and weld maps showing locations of areas
examined by both ligquid.penetrant and radiography (where applicable).
{NOTE: This is 41in addition to the documentation and certifications
required hereinbefore.) o

The Manufacturer shall affix a .nameplate to each tank or tub in
accordance with the specifications.

Letter of Certification: The Manufacturer shall provide a letter of
certification for each tank or tub stating that the vessel ‘wWas
designed, fabricated, erected, and tested in accordance with the
applicable Hercules Incorporated specifications and this drawing.
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FI RECDETECT! ONCANDUALARMISYSTEM DI RECTUCURRENT UL OOP
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PART 1 OOOGENERAL
1. 1000REFERENCES
ThelOpubl i cati onsd i st edlbel owf or niJalpar t Oof [t hi sOspeci fi cati onlt ot hel
extent Or ef erenced. OdTheOpubl i cati onsCar elr ef erredt o0 n(t het ext by basi cO
desi gnati onlonl y.
AMERI CANCINATI ONAL OSTANDARDSO NSTI TUTELY( ANSI )

ANSI [0S3. 41 (1990; ORO1996) CAudi bl e[Ener gencyEvacuat i ond
Si gnal

| NSTI TUTELOFLELECTRI CALOANDCEL ECTRONI CSCENG NEERSLY | EEE)

| EEECIC62. 41 (1991; ORO1995) OSur geVol t agesl nO
Low Vol t ageJACOPower OCi rcui t s

NATI ONALFI RECPROTECTI ONCASSOCI ATl ONCY( NFPA)

NFPAL70 (2002) ONat i onal CEl ectri cal OCode
NFPAL7 2 (1999) ONat i onal OFi r e[DAl ar miiCode
NFPACROA (1999) Ol nst al | at i onCof A r OCondi ti oni ngQdandO

Vent il ati ngdSyst ens

UNDERWRI TERSCILABORATORI ESOJ( UL)

uL[1242 (1996; ORevVar [11998) Ol nt er medi at e(vet al O
Condui t

UL971 (1995; ORev [t hr udApr [11999) [0Si gnal i nglDevi cesO
f or [t he[OHear i ngl npai red

UL[268 (1996; Rev [t hr udJan[11999) OSnokeDet ect or s
forOFireProtectivelSi gnal i ngCSyst ens

UL268A (1998) Osnoke[Det ect or sCf or ODuct DAppl i cati on

UL[38 (1999) Ovanual | yOAct uat eddSi gnal i ng[BoxesU
forOUsewi t h(OFi re- Prot ecti vellSi gnal i ngO
Syst ens

uL464 (1996; ORev [ hr uOvay[01999) OAudi bl eISi gnal O
Appl i ances

UL21 (1999) (Heat (Det ect or s(f or OFi redProt ecti vel

Si gnal i ngOSyst ens

UL6 (1997) ORI gi dOwvet al OCondui t
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O

uLO797

uL[864

(1993; ORev[ hr uOvar 01997) [CEl ectri cal O
Met al | i cOTubi ng

(1996; ORev [t hr uVar [11999) Cont r ol Uni t sCof or O
FireProtectivelsSi gnal i nglSyst ens

1. 20000SUBM TTALS

Gover nrent Oapproval O sCrequi redf or Osubm ttal sOwi t h(a™* G' Odesi gnat i on; O

submi tt al sOnot Thavi ngCall' G' Odesi gnat i onUar e(f or [0 nf or mat i onConl y. 0WhenO

used, Oaldesi gnati on[f ol | owi ngCt he™ G' Odesi gnati onli denti fi es(t hellof fi ced

that Owi | | Or evi ewt heOsubni tt al Of or Ot heOGover nnent . O0Thef ol | owi ngOshal | Obel

subm ttedd ndaccordancelOw t hOSect i on0013300SUBM TTALOPROCEDURES:

SD- 020ShopDr awi ngs

Fi reAl ar mIReporti ngdSyst em O

et ai | Odr awi ngs, Opr epar edCandsi gnedCby[CalRegi st er ed[Pr of essi onal [
Engi neer Dor OalNI CETOLevel B300Fi r edAl ar midTechni ci an, Oconsi st i ngUof Caldl
conpl et el i st Cof Cequi pnent OandOmat eri al , O ncl udi ngOmanuf acturer' s
descriptivelandtechni cal Oiterature, Ocatal oglcut s, Handd
installationl nstructions. OONot e[t hat [t heCdcont ract Odr awi ngsOshow(]

| ayout sCbasedOon[(t ypi cal Odet ect or s. OOTheOCont r act or [shal | Ocheck ™t he
| ayout [basedonlCkt helact ual Odet ect or st o[bell nst al | edCandChakeOany O
necessar ylr evi si ons nlt heldet ai | Odr awi ngs. OdTheldet ai | Odr awi ngsO
shal | Cal solcont ai nCconpl et eCw ri ngCandOschenmat i cOdi agr ansOf or [t heO
equi prent Of ur ni shed, Cequi prent O ayout , DandCany ot her Odet ai | sO

requi redt oldenonst r at el hat [t heOsyst emihas[beenlcoor di nat eddand

wi | | Oproper | yOOf unct i onCasCaluni t . ODet ai | edOpoi nt -t o- poi nt Owi ri ngO
di agr amishal | Obelpr epar eddandIsi gnedlbyUal0Regi st er edOPr of essi onal O
Engi neer Uor DalONI CETOLevel O30Fi r eTAl ar niTechni ci anOshow ngOpoi nt sCof O
connecti on. OOD agr amishal | 0 ncl udelconnect i onsbet weendsyst ent]

devi ces, Oappl i ances, Ocont r ol Opanel s, Osuper vi sedldevi ces, CandO

equi prent [t hat 0 sCact i vat eddor Ccont r ol | edCby [k heOpanel .

SD- 030Pr oduct ODat a

Storage(Batteries;

OSubst ant i ati nglbat t er y(cal cul ati onsf or Osuper vi sor yOJandOal ar nCJ
power Or equi r enent s. O0Anper e- hour [r equi r erent sCf or DeachOsyst ent]
conponent OandCeachOpanel Cconponent , Candt he(bat t er yr echar gi ngQd
peri odshal | Cbel ncl uded.

Vol t ageDr op; O

Vol t agelddr oplcal cul ati onsf or Onot i fi cati onCappl i ancelkircuitst ol
i ndi cat el hat Osuf fi ci ent Ovol t ageld sCavai | abl e(f or Opr oper Cappl i ancel
operation.

SparelParts; UG

O0Spar e(par t sOdat aldf or CeachOdi f f er ent 0 t enJof Ot eri al OandO

equi prment Ospeci fi ed, Onot O at er Ot han030hont hsOpr i or [t ot heldat eCof O
benefi ci al Doccupancy. (Dat allshal | 0 ncl udeCalconpl et ed i st Dof Opart s
andOsuppl i esCwi t h[t helcur rent Ouni t Opr i cesCandsour celof Osuppl yCandO
al i st [of (0t he[par t sC0r ecormendedby [t heOranuf act ur er (0t obelr epl aced
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af t er M1 Oyear Oof Oser vi ce.

Techni cal ODat afandOComnput er OSof t war e; 0G

O0Techni cal Odat alwhi chlr el at es(t oCconput er Osof t war e.
Trai ni ng; 0G

LessonOpl ans, Coper ati ngl nst ructi ons, Orai nt enanceljpr ocedur es, Jand
t rai ni ngdat a, OOf ur ni shedd nOmanual Cf or mat , Of or Tt hel r ai ni ngd

cour ses. OdTheloper ati onsCt rai ni nglshal | Of ami | i ari ze(desi gnat edd
gover nnent Cper sonnel Owi t hOpr oper Coper at i onOof [t he[f i r eCal ar nil

syst em OThelai nt enancelt r ai ni ngCcour selshal | Opr ovi dedt hed

desi gnat edgover nnent Cper sonnel Oadequat eCknow edgelr equi redt o

di agnose, OO epai r, Omai nt ai n, CandOexpandOf uncti onsO nher ent [t o[t hed
system

Testi ng; OG

et ai | ed[ est [pr ocedur es, [Opr epar edCandIsi gnedbyaRegi st er edd

Pr of essi onal CEngi neer Dor CalNI CETOLevel 030Fi r edAl ar niTechni ci an, OOf or O
t helireldet ecti onCandOal ar nilsyst emid600daysOpr i or [t oCper f or m ngO
systeniltests.

SD- 060Test [Reports
Testi ng; 0G
O0Test r eport s, O nCbookl et Of orm Oshowi ngfi el dCt est sCper f or med o
provelconpl i ancewi t h(t heOspeci fi edOper f or mancellkriteri a, Dupond
conpl eti onCand est i ngDof [0t hel nst al | edsyst em OOEacht est Cr eport O
shal | Odocunent Or eadi ngs, [t est Or esul t sOand0i ndi cat el hefi nal O
posi ti onlof Ocontrol s. OOTheOCont r act or Ushal | G ncl udet heONFPA720
Certificat elof OConpl eti onCandONFPAL7200 nspect i onCandTest i nglForm O
wi t h(t heCappropri at e[t est Or eports.

SD-0700Certificates
Equi pnent ; 0G
O0Cer ti fi eddcopi estof Ocur rent Capproval sCor 0 i stingsl ssuedoyan(d
i ndependent [t est O abli f Onot U i st edCbyOUL, OFMJor Cot her Onat i onal | yO
recogni zed[t esti ngd abor at ory, Oshowi nglconpl i ancelOw t h(Ospeci fi edO
NFPAOst andar ds.
Qualifications; G
OOPr oof Cof Oqual i fi cati onsOf or Or equi redOper sonnel . OdOTheli nstal | er O

shal | Osubmi t Opr oof Cof Cexper i encel or [t heOPr of essi onal TEngi neer, O
firelal arnit echni ci an, Oandt held nst al | i nglconpany.

1. 3000GENERAL REQUI REVENTS
1. 3. 1000St andar dOPr oduct s

Mat eri al OandCequi pnent Oshal | Chet helOst andar dOpr oduct sUof Calmanuf act urer 0
regul arl yOengagedO nt helOmanuf act ur eJof Ot heOpr oduct sf or Cat [ east ([ year s
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pri or [t oOoi ddopeni ng. OOEqui pnent Oshal | CbeOsuppor t edCbyOalser vi ced
or gani zat i ont hat OcanCpr ovi del[ser vi ce[wi t hi n(124Chour sCof [hot i fi cati on.

1. 3. 2000Nanepl at es

Maj or Oconponent sCof Cequi prrent Oshal | Chavelt heOmanuf act ur er' sChane, Caddr ess, [
typelor st yl e, [vol t agelandOcur r ent O at i ng, OandCcat al ogChunber ConCall

noncor r osi ve[andOnonheat - sensi ti veOpl at eCwhi chd sOsecur el yOat t ached[ ot he
equi prent .

1. 3. 300 KeysandOLocks
Locksshal | (belkeyedal i ke. O0OFour [keys[f or [t he[Osyst enilshal | Cbepr ovi ded.
1. 3. 40000Tags

Tags[wi t h(Ost anpedldi denti fi cati onOnunber Oshal | Obelf ur ni shedf or [keysOandO
| ocks.

1. 3. 500Veri fi cati onUof ODi nensi ons

Aft er Cbecom nglf ami | i ar Owi t hOdet ai | sCof [t heCwor k, Ot heOCont ract or Oshal | O
veri fyOdi mensi ons n(t hel¥ i el ddandOshal | Cadvi selt he[OCont racti ngtO fi cer Cof O
any[di scr epancybef or e[per f or m ngt hewor k.

1. 3. 6000Commpl i ance

Thelf i reldet ecti onCandOal ar nilsyst enidandt helcentral (r eporti nglsyst enilshal | O
beconfi gur edl nCaccor dancewi t hONFPA72; Cexcept i onsOar eCaccept abl eCasO

di rect edCbyt heOCont ract i ngOf fi cer. OThelequi pnent Of ur ni shedshal | beO
conpati bl efdandbeULO i st ed, OFMJappr oved, Oor Oappr ovedlor O i st edCbyOall

nati onal | y(r ecogni zed[l est i ngl abor at or y[d nCaccor danceOwi t h(t heOappl i cabl e
NFPAOst andar ds.

1. 3. 7000Qual i fications
1. 3. 7. 100ENngi neer JandTechni ci an

00000, OORegi st er eddPr of essi onal CEngi neer Cwi t hCveri fi cati onlof Cexperi encel
andCat 0 east 40year sUof Ocur rent Cexperi enceld n(t he(desi gnCof [t helf i red
prot ecti onCanddet ecti on(syst ens.

0000Ob. OONat i onal Ol nstitutelforOCertificati onl nCEngi neeri nglrechnol ogi esO
(NI CET) Ogual i fi cati onsCasCOanlCengi neeri nglt echni ci anl nf i real ar misyst ensd
progranii t hOveri fi cati onCof Oexperi encelandlcurrent ONI CETCcertifi cate.

0000OCc. OOTheORegi st er edPr of essi onal CEngi neer Oray Cper f or niZal | Or equi r edO

i temsCunder [t hi sOspeci fi cati on. OdTheONI CETOFi r edAl ar niTechni ci anOshal | O
per f or monl y[t hell t ems[Cal | owedCby [t helOspeci fi cCcat egor yOof Ccertifi cati ond
hel d.

1.3.7. 20000 nstal | er

Thel nstal i ngdCont r act or (shal | Cpr ovi det helf ol | owi ng: OONI CETOFRi r e[JAl ar nil
Techni ci anst oOper f or nit hel nstal | ati onOof [t heOsyst em OOACONI CETCLevel 03040
Fi reCAl ar nidTechni ci anCshal | Osuper vi sellt hel nstal | ati onCof [t helf i r e(al ar nil
system OONI CETOLevel [(20or Chi gher OFi r edAl ar midTechni ci anlshal | O nst al | Candd
term nat e(firelal ar nildevi ces, (cabi net sCandOpanel s. O0AnCel ectri ci anOor ONI CETO
Level O100Fi r e[Al ar mdTechni ci anlshal | [ nst al | Ocondui t Of or Ot hef i r e(al ar nid
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system OOFi reAl ar nidTechni ci anst oCper f or nit heli nst al | ati onOof [t heOsyst em [0
ACFi reAl ar nidTechni ci anDwi t hCalm ni mnunilof (40year sCof Oexperi encelshal | O

per f or m supervi selt held nstal | ati onOof [t helf i r eCal ar misyst em OOFi r eCAl ar niJ
techni ci ansOwi t hOaOm ni nunidof (20year sUof Cexperi encellshal | Chelutili zedt o0
assi st 0 nlt hel nstal | ati onCand™ er mi nat e(f i r eCal ar niddevi ces, [Ocabi net sCandO
panel s. 0JAnCkel ectri ci anOshal | be(al | owedt ol nst al | Dwi r e0or Ccabl efJandt o0

i nstal | Ocondui t OOf or [t hedf i reCal ar mlsyst em O0ThedFi r eAl ar nit echni ci ansO

i nstal lingthelequi prent Oshal | Cbelf act ory[t rai nedd n(t hel nstal | ati on, O

adj ust ment, [t est i ng, JandCoper at i onCof [t heOequi prent Ospeci fi edCher ei nCandOonO
t hedr awi ngs.

1. 4000SYSTEMIDESI GN
1. 4. 10000per at i on

Thelf i reCal ar mdandOdet ect i on[syst emishal | (beCalconpl et e, Osuper vi sedfireld
al arnilreportingsystem O0Thesyst enilshal | Obelacti vat edd nt ot helal ar nChodeO
byOact uat i onlof CanyOal arnid ni ti ati ngldevi ce. O0TheOsyst enilshal | Or enai n nO

t he[al ar mdrodelunt i | Ot hed ni ti ati ngOdevi cell sOr eset Candt hef i r eCal ar nid
cont r ol Opanel [0 sCr eset Candlr est or ed oOnor mal . OUOAl arnd ni ti ati ngOdevi cesO
shal | belconnect edt ol ni ti ati nglOdevi celcircuits 1 DC), OStyl eD, O nO
accordancelwi t hOONFPA72. OCAl ar nilnoti fi cati onlappl i anceslIshal | Cbelconnect ed
tolhotificationCappliancellkircuitsNAC), OStyl ez nCaccor danceOw t hONFPA72. O
Text ual , Caudi bl e, Oandvi sual Oappl i ancesCandsyst ensshal | Oconpl yOwi t hONFPAD
72. 00Fi r e[l ar mlksyst eniconponent s0r equi ri ngOpower , Cexcept Of or [t helcontrol O
panel Opower Osuppl y, Oshal | Doper at eCon124[Vol t s(dc.

1. 4. 20000per at i onal OFeat ur es
Thesyst enishal | Thavelt helf ol | owi ngOoper at i ngf eat ur es:

a. OO\vbni t or Cel ectri cal Osuper vi si onCof Cal ar nidl DCOandONAC. 0Snoke
det ect or sdshal | Onot Chavelconbi neddal ar nidi ni ti ati ngOandCOpower O
circuits.

b. OOVoni t or Cel ect ri cal Osuper vi si onCof [t heOpr i mar yOpower O( ac) Osuppl y, O
batterylvol t age, Opl acenent Uof Cal ar nizonelnodul e()( car d, OPCboar d) O
wi t hi n(t heCcont r ol Opanel , Dandtransm tterCtri ppi nglcircuitd
integrity.

c. OOACt r oubl efbuzzer Oandt r oubl e i ght Oemi tti ngldi ode( LED) (0t oJact i vat e[
uponCallsi ngl elbr eak, Dopen, Dor Ogr oundf aul t Ocondi ti onOwhi chOpr event sO
t her equi r edUOnor mal Doper at i on0of [0t heldsyst em OOThelt r oubl e(3si gnal O
shal | Oal soloper at eCupon ossUof Cpr i mar yOpower ( ac) Osuppl y, O owdd
batterylvol t age, Or enpoval Uof Oal ar mizoneCnhodul el car d, OPClboar d) , OandO
di sconnecti onlof [t hellci r cui t Ousedf or Ot ransm t ti ngCal ar nilsi gnal sO
of f - prem ses. OUACK r oubl elal ar nidsi | encelswi t chOshal | OoeOpr ovi dedd
whi chDwi | | Osi | encel hel r oubl efbuzzer, Cbut Owi | | Onot Cext i ngui sht hed
t roubl eld ndi cat or OLED. O00Subsequent [t r oubl eCandOsuper vi soryal ar ns[d
shal | Osoundt hellt r oubl e(Isi gnal Ounti | Osi | enced. OOAf t er (Ot heOsyst entl
returnst olnor nal Coper ati nglcondi ti ons, (0t helt r oubl eCbuzzer Oshal | O
agai nOsoundCunt i | Ot hellsi | enci nglswi t chOr et ur nst onor mal Cposi tion, O
unl essCaut omat i c[t r oubl elr eset [ sCpr ovi ded.

d. OOAOoneOper sont est Ohode. O0Act i vati ngOanl ni ti ati ngOdevi cel nt hi sO
nodewi | | Cact i vat efanCal ar niff or Jalshor t Operi odCof [t i ne, Ot henO
automatical | yreset [t heldal arm Owi t hout Cacti vati ngltheltransm tterd
duringt heCentirelprocess.
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e. OJACt ransmi tt er Odi sconnect Oswi t cht oCal | owt est i nglandOmai nt enancelof O
t heOsyst eniwi t hout Cact i vat i nglt helt ransmi tt er Cbut Opr ovi di ngfad
t roubl elIsi gnal Owhendi sconnect edCandallr est or at i on0si gnal DwhenO
reconnect ed.

f. OOEvacuat i onal ar nilsi | enci nglswi t chOwhi ch, CwhenCacti vated, Dwi | | O
si | encellal ar midevi ces, Oout Owi | | Onot Caf f ect Ot hedzonell ndi cati ngd
LED/ LCDOnor [t heOoper at i onCof [t helt ransmi tter. OOThi sCswi t chlshal | CheO
over -riddenCuponlacti vat i on[of Callsubsequent Cal ar midf r omiJanCOunal ar medd
zoneandt heONACdevi cesOwi | | Cbelact i vat ed.

g. OConfirmati onlCor Dveri fi cati onChodul esf or Osnokeldet ecti on[ niti ati ngd
circuits. OOrheOnodul esOshal | O nt er rupt Ot helt r ansmi ssi onCof CanCal ar nid
si gnal (0t ot heOsyst enilcont r ol Opanel Of or Oallf act or ypr eset Cperi od. (O
Thi s nterrupti onOperi odlshal | Ooeladj ust abl el r onmJ1t 00600seconds
andoe[f act or yOset Cat [(R0Oseconds. 00 mredi at el yf ol | owi ngt hel
i nterruptionOperiod, Oallconfirmati onOperi odlshal | Ooeld nleffect O
duri ngDwhi chOt i mefan0al ar nilsi gnal , 0 f Opresent, Owi | | beOsent O
i mredi at el y(ot ot helcont r ol Opanel . OOFi r eCal ar nidevi ces, Cot her [t hanO
snokeldet ect ors, Owi | | Chelpr ohi bi t eddonlCki r cui t sCcont r ol | edCbyO
confirmati onlor Overi fi cati onCrodul es.

h. OOPr ovi dellonelper sonlk est OnodeF OAct i vati nghanli ni ti ati ngldevi celd nO
t hi sOmodelwi | | Oact i vat eCanCal ar nidf or Caldshor t Operi odOof [t i me, [t henO
automati cal | yOreset Ot he(al arm Owi t hout Cacti vati nglt heltransnitter O
duringlt helentirelprocess.

i . OOThelfirelal ar micont r ol Opanel Oshal | Opr ovi dek helr equi r edCnoni t ori ngd
andOsuper vi sedcont r ol Dout put sOneededlt oCacconpl i shlel evat or Orecal | .

j . OOTrhelf i real ar nicont r ol Opanel Oshal | Opr ovi delt helr equi r edOnodul est o
noni t or CandCcontrol Ot he i reOspri nkl er Osyst em Cor Uot her Of i red
pr ot ecti onOext i ngui shi ngllsyst em

m OZonesf or Oal ar nidl DCOandONACOshal | ObeOPr ovi deConellzonelf or Tt heOwhol e
bui | di ng.

n. OOThef i r eCal ar mdcont r ol Opanel Oshal | Chelr eadi | yOcapabl eOof OOf ut ur e
expansi onCandOnodi fi cati onlCbyOqual i fi edt echni ci ans. OExanpl esUof O
requi r edchangesar e: (addi nglor Odel et i ngldevi cesor (zones; O
changi nglsyst enir esponsest oparti cul ar 0 nput Osi gnal s; Opr ogr ammi ngd
certai nd nput [Osi gnal st olJact i vat eCauxi | i aryOdevi ces.
1. 4. 3000Al ar mnFunct i ons

AnCal ar midcondi ti onConOalki rcuit Oshal | Daut omati cal | yO ni ti at et helf ol | owi ngd
functions:

a. 0dTr ansni ssi onlof Hallsi gnal Dover [t helIst ati onCr adi of i relr eporti ngO
system [OOThelIsi gnal Oshal | Cbelcomonf or Cal | [zones.

b. OVi sual 0 ndi cat i onsUof [t he(al ar nedizonelonCt hef i r eCal ar nicont rol O
panel Oannunci at or [

¢. Cont i nuousOsoundi nglor Coper at i onCof Cal ar nhot i fi cati onCappl i ancesO
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t hr oughout Ot heOoui | di ngOasOr equi r edChy OANSI [0S3. 41.

1. 4. A000Pr i mar y OPower

Oper at i ngOpower (shal | Chelpr ovi dedOas[r equi r edCbyOpar agr aphCOPower OSuppl yOf or O
t heOSyst em OTr ansf er Of r ominor mal [t oCemer gencyCpower Dor Or est or at i on[f r ont]
emer gency [t oOnor mal Opower Oshal | Chelf ul | yCaut ormat i cCandOnot Ccaused

transm ssi onlof Calf al seCal ar m O0Loss Cof CacOpower Oshal | Cnot Opr event O

transm ssi onlof OalOsi gnal Dvi alt helf i redr eporti nglsyst enfluponCoper at i onCof O
anydnitiatingCcircuit.

1. 4. 5000Bat t er y[IBackup[OPower

Bat t er y[backupOpower Oshal | Tbellt hr oughCuseof Or echar geabl e, [seal ed-t ypel
st oragelbatteri esfandlCbatt erylcharger.

1. 5SO0OTECHNI CAL ODATADANDOICOMPUT EROSCOF TWARE

Techni cal Odat alandCconput er Osof t war e[ neani ngk echni cal Odat alwhi chr el at esO
t oCconput er Osof t war e) Owhi chldi sCspeci fical | yO denti fi edl nCt hi sCpr oj ect, Cand
whi chOmay Ooeldef i ned/ r equi r edd not her Ospeci fi cati ons, Oshal | Cheldel i ver ed

i nCaccor dancelOw t h(t heOCONTRACTOCLAUSES, Candd nCaccor dancewi t h(t he

Cont r act [Dat allRequi r erent sCLi st , ODDOFor nT11423. O0Dat alldel i ver edshal | [heO
identifieddoylreferencellolthelparticul ar Ospeci fi cati onOpar agr aphagai nst O
whi ch t O sCOf ur ni shed. ODat alt ofbeOsubmi tt edOshal | O ncl udeOconpl et elsyst em O
equi prent , OandOsof t war elddescri pti ons. O0Descri pti onsshal | Oshowthowt hel

equi prrent Owi | | Coper at eCasCalsyst enit ofneet [t heOper f or mancelr equi r enent sCof O
thi sCcontract . O0Theldat aldpackageshal | Oal soll ncl udet he[f ol | owi ng:

(1) 001 denti fi cati onCof Opr ogr anmabl eCpor t i onsOof Osyst enidequi pnent CandO
capabilities.

(2) OdDescri pti onlof Osyst enilr evi si onCandOexpansi onCcapabi liti esOandO
met hodsof 0 npl enent at i onOdet ai | i nglbot hCequi prent CandOsof t war e
requi renents.

(3) OOPr ovi si onlof Coper at i onal Osof t war e(dat alonal | Ohodes Cof O
pr ogr ammabl e[porti onsOof [t helf i r eCal ar mJandOdet ecti on(syst em

(4) OODescri pti onlof OFi r eOAl ar nidCont r ol OPanel Cequi prent Coper at i on.
(5) OdDescri pti onlof Cauxi | i ar yOandOr enot eCequi pnent Coper at i ons.
(6) OOLi braryOof Oappl i cati onOsof t war e.

(7) OOOper at i onCandOmai nt enanceOmanual sOdescri bedOunder OSD- 190 nt hed
SUBM TTALS[par agr aph.

1. 6 JJODEL VERYLANDLSTORAGE

Equi pnent [Odel i ver edCandOpl aced[ nOst or agedshal | (belist or ed0Owi t h(pr ot ecti on
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f r onit heOweat her, Chumi di t yCandt enper at ureCvari ati on, Odi rt, Odust, CandOany O
ot her Ccont ami nant s.

PART[2 OOOPRODUCT S
2. 1JJOCONTROL CPANEL

Cont r ol Opanel Oshal | Cconpl yOwi t h(t heCappl i cabl e0r equi r enent sOof OULC864.
Panel Oshal | Cbelnodul ar, 0 nst al | edd nCalsur f aceChount edst eel Ocabi net Owi t hO
hi ngeddoor OandCcyl i nder O ock. OOCont r ol Opanel Oshal | CbeCalkl ean, O

uncl ut t ered, JandOor der | yOJassenbl ed(panel Ocont ai ni nglconponent sCandO

equi prent Or equi redt opr ovi del heOspeci fi edoper at i ngCandOsuper vi sory
functi onslUof [t heOsyst em O0TheOpanel Oshal | Chavelpr om nent [ri gi dOpl astic, O
phenol i clor Oret al 0 denti fi cati on(pl at esTf or OLEDs, [(zones, [control s, Oreters, O
fuses, OandOswi t ches. OONanepl at esf or [f usesOshal | Oal soli ncl udeOanper e

rati ng. O0Separ at eCal ar niJandCk r oubl e0LEDsshal | CbeOpr ovi dedf or Ceach[lzonel

al arm 0dThese[LEDsshal | be ocat ed0on[t he(ext eri or Oof [t helcabi net Odoor Cor O
belvi si bl el hr ought helcabi net Odoor . O0OCont r ol Opanel Oswi t chesOshal | CheO

wi t hi n[t he ockedOcabi net . OJAOsui t abl eOreans( si ngl eCoper at i on) Oshal | heO
provi dedf or [t est i nglkt helcont r ol Opanel Dvi sual 0 ndi cat i ngldevi ces met er sCor O
LEDs) . OOMet er sOandOLEDs Oshal | CheOpl ai nl yOvi si bl eOwhent heOcabi net Odoor O sO
cl osed. Si gnal sCOandOLEDs Oshal | Cbelpr ovi dedt ol ndi cat e(by[lzonelanyal arm O
supervi soryOor (0t roubl efcondi ti onCont heldsyst em O0Each DCshal | CheOpower edd
andOsuper vi sedOsolt hat Callsi gnal DonfonelzoneOdoesnot Opr event [t her ecei pt Uof O
si gnal s{f r onflot her [(zones. (Lossof Cpower , [0 ncl udi ngfbatteries, Oshal | Ohot O
requi reldt helr el oadi ngUof Calpr ogr am O0OUponCr est or at i onOof Cpower , Ost art upd
shal | beCaut omat i ¢, Oandshal | Onot Or equi r eCanyOmanual Coper ati on. OdThed ossO
of Opri mar yOpower Cor [t helOsequencelof Cappl yi ngOpr i mar yCor Cemer gency COpower [
shal | Onot Oaf f ect [ helk r ansni ssi onUof Tal ar m Osuper vi sor yCor [t r oubl e[si gnal s. O
Vi sual Cannunci at or sOshal | beOpr ovi dedf or Deachact i ve[lzoneOandOspar e(lzone. O
(OCabi net s(Oshal | Cbelpr ovi dedwi t hOanpl elgut t er Ospacelt oCal | owpr oper O

cl ear ancelbet weenlt hellcabi net Oandd i veOpar t sCof [t heOpanel Cequi pnent . OO f O
nor et hanOoneOnodul ar uni t 0 sCr equi r edt of or niZalcont r ol Opanel , Ot heCuni t sO
shal | Obel nst al | ed[ nCallsi ngl elcabi net O ar geCenoughCt oCacconmodat eCuni ts. OO
Cabi net s(shal | (bel[pai nt ed[r ed.

2. 1. 1000C r cui t OConnecti ons

Circui t Oconduct or sCent eri nglor O eavi ngt heOpanel Oshal | Obelconnect edt o
screwtypelt erm nal stwi t hCdeachlOconduct or JandCt er mi nal Oar kedCf or O
i dentification.

2. 1. 2000Syst emExpansi onCandOvodi fi cati onOCapabi lities

AnyCequi prent CandOsof t war e(heededlbylqual i fi edt echni ci anst ol npl ement O
fut urelchanges(t ot hefirelal ar mlsyst emilshal | Obelpr ovi dedCasOpar t Cof [t hi sO
contract.

2. 2[J0OSTORACGELBATTERI ES

St oragelbatteri esshal | Obelpr ovi dedCandshal | Cbe[R24Vdcseal ed, O

| ead- cal ci unit ypelr equi ri nglhoCaddi ti onal Owat er . O0Thelbat t eri esshal | ChaveO
anpl eCcapaci ty, Owi t hOpri mar yOpower Odi sconnect ed, [t oOoper at e[t helf i r e(al ar
syst enidf or Calperi odOof O720hour s. OFol | owi ngt hi sOper i od[of (batteryd
operation, [k helbatteri esOshal | ChaveOanpl e(capaci t y[t oloper at e(lal | O
conponent sCof [t heOsyst em 0 ncl udi ngQal | Oal ar nisi gnal i nglOdevi cesC nlt held

t ot al Cal ar minodef or Calim ni munijperi odOof 150m nut es. OBat t eri esshal | [bel

| ocat ed(at [t he[bot t onilof Ot heOpanel . OJBat t eri esCshal | Obelpr ovi dedOwi t h(O

over current Oprot ecti ond nCaccordanceOw t hOINFPA72. [00Separ at efbat t ery[
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cabi net s(shal | Chaveal ockabl e, [hi ngedOcover Osi mi | ar [t ol hef i re(al ar nil
panel . OOThe ockshal | Cbelkeyed[t he(dsanmelas[t helI i r e[al ar nilcont r ol Opanel .

2. SOOOBATTERYUCHARGER

Batt erylchar ger Oshal | belconpl et el yOaut omat i ¢, (R4[Vdcwi t hThi gh/ | owd

char gi nglr at e, Ocapabl elof Or est ori ngt helbat t eri esf roniX ul | Odi schar ge( 180
Vol t sOdc) [t o0 ul | Ochar ge0Owi t hi n0480hour s. OOAOpi | ot O i ght [ ndi cat i ngDwhen
batteri esCar edranual | yOpl acedOonCalthi ghr at e0of Ochar geOshal | bepr ovi dedCasO
part Cof Ot heluni t Oassenbl y, 0 f Oalhi ghCr at eswi t chl sCpr ovi ded. O0Char ger O

shal | Cbel ocat ed[ nCcont r ol Opanel Ocabi net Cor [ nCallsepar at e(bat t er y(cabi net .

2. AJOVANUAL OFI RECALARMOSTATI ONS

Manual [f i re(al ar nist at i onsOshal | Oconf or nit ot heOappl i cabl elr equi r ement sCof O
ULO38. O0vanual Ost at i onsOshal | bellconnect edli nt oldsi gnal O i nelcircuits. OO0

St ati onsshal | Cbell nst al | eddonOsur f aceOnount edout | et Cboxes. O0OManual O
stationslshal | Doehount edCat 00540 nches. OOSt at i onsOshal | CbeOsi ngl eCacti onO
type. OOSt ati onsOshal | Doel¥ i ni shedd nOred, Owi t h(r ai sedd et t er Doper ati ngO

i nstructionsOof Ocont rasti nglcol or. O0St at i onsOr equi ri ngt helbr eaki ngOof O

gl asslor [pl ast i cOpanel sC0f or Coper ati onCar elnot accept abl e. OOSt ati onsO

enpl oyi nggl assr odsar e(lhot Caccept abl e. OOThelOuselof OalkeyCor Cw enchshal | O
belr equi r ed(t ol eset [ hellst at i on. 0JGr avi t yUor Orer cur y[Oswi t chesar elOnot O
accept abl e. J0Swi t chesOandOcont act sOshal | Chelr at edf or [t helvol t ageCandO

cur rent OuponOwhi cht heyCoper at e. [0St ati onsshal | Thaveallsepar at e(dscr ew]
term nal Of or Deachlconduct or . 0OSur f aceount edboxesshal | beOrat chedOandO
pai nt edt heOsanelcol or Cask helf i r e(al ar nCmanual Ost at i ons.

2. 5000FI RECDETECTI NGIDEVI CES

Fi re(det ecti ngldevi cesshal | Oconpl y[wi t h(t heOappl i cabl elr equi r enent sOof O
NFPA72, ONFPAOOA, OUL268, OULR68A, CandUL[B21. OThedet ect or s(shal | (heO
provi dedOas( ndi cat ed. ODet ect or [baselshal | Chavelscr ewlt er m nal sCf or Oraki ngO
connecti ons. (0No[Osol der Oconnecti onsOwi | | Che(al | owed. O

2. 5. 1000SnpokelDet ect or s

Snmokelldet ect or s(shal | [beldesi gnedf or Odet ect i onlof Cabnor mal Osnokel

densi ti es. OSnokeldet ect or s(shal | Obelphot oel ectri clkt ype. ODet ect or sidshal | O
cont ai n(allvi si bl e[l ndi cat or OLEDt hat Oshows Owhen(t heOuni t 0 sC nCal ar nil

condi ti on. 0dDet ect or s(shal | Onot Ooeladver sel yOaf f ect edCby[vi brati onOor O
pressure. O0Det ect or s(shal | Obell helpl ug-i n(t ypel nOwhi cht heOdet ect or (basel
cont ai nsCt er m nal sCf or Oraki nglwi ri nglconnecti ons. O

2.5. 1. 1000Phot oel ectri cODet ector s

Det ect or sCshal | Doper at efonCad i ght Oscat t eri nghconcept Ousi ngCanCOLEDO i ght O
sour ce. (Fai | ur eof (0t he[LEDOshal | Onot OcauseOan(al ar nilcondi ti on. OJDet ect or sO
shal | Cbelf act ory[Oset [f or Osensi ti vi t yOandOshal | Or equi r ednof i el dCadj ust ment sO
of Oany[ki nd. (ODet ect or s(shal | Chavelanlobscurati onr at i ngd nCaccor dancelw t h(
UL[1268.

2. 6JJONOTI FI CATI ONCAPPLI ANCES

Audi bl eCappl i ancesshal | Oconf or nik ot heOappl i cabl elr equi r enent sOof OULOA64. (O
Devi ceslIshal | [bellconnect edl nt olnoti fi cati onCappl i ancelkircuits. ODevi cesl
shal | Chavelaldsepar at e(dscr ew(t er mi nal [f or DeachCOconduct or . O00Audi bl e

appl i anceslIshal | Ogener at eCaluni quelaudi bl eCsound¥f r onilot her Odevi cesO

provi dedl n(t helbui | di nglandOsur r oundi ngCar ea. 0JSur f acelount edOaudi bl e
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appl i ancesIshal | Cbelpai nt ed[r ed.
2. 6. 1000Al ar niHor ns

Hor nsOshal | Cbelsur f acelmount ed, Owi t h(t heOmat chi ngOnmount i ngCback ChoxOsur f acel
nount edvi brati nglt ypelsui t abl e(f or dusel nCanCel ectri cal | yOsuper vi sedl
circuit. O0Hor nsshal | Opr oduceOal0soundCr at i nglof Tat O east (850dBACat (100K eet .
O

2. 6. 2000Vi sual ONot i fi cati onOAppl i ances

Vi sual Onoti fi cati onfappl i ancesshal | Cconf or nit ot helappl i cabl elr equi renent s
of OULM1971. O0Appl i ancesOshal | Chavelkl ear Chi ghl nt ensi t yOopti cO ens, OxenonO
fl asht ubes, CandOout put Dwhi t ed i ght . OOSt r obe | ashr at eOshal | Chelbet ween110
t o[Bf | ashesper OsecondCandOalm ni nunidof (0750candel a. OSt r obeOshal | Tbhe

sur f aceCnmount ed.

2. 6. 3000Conbi nat i onCAudi bl e/ Vi sual ONot i fi cati onOAppl i ances

Conbi nat i onCaudi bl e/ vi sual Onoti fi cati onUappl i anceslshal | Opr ovi del helOsameO
requi renment sCasO ndi vi dual Cuni ts, Oexcept [t hat [t heyOshal | Ohount CasOaluni t G nO
st andar d(backboxes. 00OUni t s(shal | Chelf act or yfdassenbl ed. OJAny Oot her Caudi bl e
notificati onCappl i ancelenpl oyedd nCt helf i relal ar nilsyst ensshal | CbeCappr ovedd
byt heOCont racti nglCf fi cer.

2. 7000F REODETECTI ONCANDUALARMOSYSTEMIPERI PHERAL CEQUI PVENT
2. 7. 1000Condui t

Condui t andf i tti ngsOshal | Oconpl yOwi t hOULDE, OULO12420and0ULO797.
2.7.200Wri ng

W ringOshal | Oconf or nit oONFPAL70. OOW ri ngf or 01200Vac Opower Oshal | CbeONo. (0120
AWGi ni mum OOW ri ngOf or OFi r eJAl ar nilci r cui t sOshal | ObeNo. 016 DAWGM ni mum [0
Vol t agesshal | Onot CbheOr xedi nCany[ unct i onCbox, Chousi ng, Cor Odevi ce, Oexcept O
t hoselkont ai ni ngOpower Osuppl i esCandCcont rol COr el ays. OOW ri nglshal | COconf or niJ

t oONFPALT70. O0Syst enif i el diwi ri ngOshal | bellsol i dOcopper Oand0 nst al | edd nO
netal | i cOcondui t Cor Cel ectrical Chetal |i ¢cCt ubi ng, Oexcept Ori gi dOpl asticO

condui t Oray[belusedCunder Osl ab- on- gr ade. O0Conduct or sCshal | [belkcol or Ccoded. 0O
Conduct or sCusedf or (0t heOsanme(f uncti onsOshal | ObeOsi mi | arl y[col or Ocoded. 0

W ri nglcodelcol or Oshal | Or emai nCuni f or nit hr oughout Ot heOci rcui t. O0Pi gt ai | Cor O
T-tapOconnecti onst ol ni ti ati ngldevi celcircuits, Osupervi soryOal armJ
circuits, OandOnoti ficati onCappl i ancelki rcui t sCar eOpr ohi bi t ed.

2. 7. 3000Speci al O0ool sCOandOSpar ePart s
Sof t war e, Oconnect i ngOcabl esCandOpr opri et ar yOequi pnent , Onecessar y[f or [t he[
mai nt enance, [t est i ng, OandCr epr ogr anmi ngOof [t heCequi pnent Oshal | Chelf ur ni shedO
tolt heOContracti ngOX fi cer. O0Twospar el usesof Deach ypeCandsi zelr equi r edO
shal | Cbelf ur ni shed. O0TwoOper cent Cof [t helt ot al Ohunber Cof CeachOdi f f er ent Tt ypeld
of (det ect or, Oout Oho essCt hant woCeach, Oshal | Cbelf ur ni shed. O0Spar e(f usesd
shal | CbeOnount ed[ nt helf i r e(al ar nCpanel .

PART 3 OCEXECUTI ON

3. 1000000 NSTALLATI ON
Al'l Dwor kOshal | [bell nst al | edUasOshown, Oand nCaccor danceOwi t hONFPAO700andO
NFPAT72, Oand nCaccor danceOw t h(Ot heOanuf act ur er' sOdi agr ansCand
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recomendat i ons, Ounl essot herwi se0speci fi ed. OOSnokedet ect or sCshal | Ohot [heO
i nstall edCuntil Oconstructionl sOessenti al | yCconpl et edandt he(bui | di ngChasO
beenlt hor oughl ycl eaned.

3. 1. 1000Power OSuppl yOf or [t he(OSyst em

Alsi ngl ededi cat edci rcui t Oconnect i onf or Osuppl yi ngOpower Of r onlalbr anchO
circuit O olleachlbui |l di nglf i relal ar mMsyst enishal | beOpr ovi ded. OdTheCpower O
shal | CbeOsuppl i eddasOshownCon[t heldr awi ngs. O0TheOpower Osuppl yOshal | Tbhel
equi ppedwi t hJall ocki ngOmrechani snidandOar kedOi nCr edOwi t h(t heOwor ds[ FI REO
ALARMICI RCUI TOCONTROL" .

3.1.2000W ri ng

Condui t Osi zef or Owi ri nglshal | Cbel nCaccor danceDw t hONFPAD70. OW r i ngf or [t heO
firelal ar misyst enilshal | Ohot Cbeld nst al | ed nCOcondui ts, 0 unct i onCboxes, Cor O
out | et Cboxeswi t hCdconduct or sUof (1 i ght i ngCandOpower [syst enms. [0Not Chor et hanO
twolconduct or s(shal | (bel nst al | ed0under CanyOdevi cedscr ew(t er mi nal . O0TheO

wi resunder [t heOscr ewdt er m nal Oshal | belist r ai ght OwhenOpl acedOunder [t heO
term nal Ot henOcl anpedd nOpl acellunder [t helscr ewt er mi nal . OOThewi resshal | O
belbr okenOandOnot Ot wi st edOar oundt het er mi nal . OOCi r cui t Oconduct or sCent eri ngd
or [ eavi nglanyOnhount i ngCbox, Oout | et ChoxCencl osur e, Cor Ccabi net Oshal | Cbhel
connect ed[ olOscr ew(t er mi nal sOw t hCeacht er mi nal BandOconduct or Orar kedOi nO
accordancelwi t h(lt he[wi ri ngldi agr am OOConnect i onsCandspl i cesshal | Cbhehadel
usi ngOscr ewlt er m nal bl ocks. O0Theuselof Cwi r enut [ ypelconnect or sO nt he
syst entd sOpr ohi bi ted. OOW ri ngDwi t hi nCanyCcont r ol COequi pnent Oshal | Obelr eadi | yO
accessi bl e(w t hout Or enovi ngCanyOconponent Oparts. OThef i r e(al ar nidequi prnent O
manuf act urer' sCrepresentati vellshal | Cbelpr esent [f or [t heCdlconnect i onUof Owi ri ngO
t ok hellcont r ol Opanel .

3. 1. 3003Cont r ol OPanel

Thelcont r ol Opanel Oand0 t sassort edCconponent s(shal | Obelnmount edOsolt hat Cno
part Cof [t hellencl osi nglcabi net [ s esst han120 nchesOnor Onor et hanOd780

i nchesOabovel helf i ni shedf | oor. OOVanual | yOoper abl eCcont r ol sshal | [heO

bet ween1B60and420 nchesCabovell helf i ni shedf | oor. O0Panel Oshal | [(hel

i nstal |l edt oCconpl y[wi t h(t her equi r enent sOof OULI864.

3. 1. 400 Det ect or s
Det ect or sshal | be[ ocat edCandl nst al | edd nCaccor dancewi t hONFPAO72. OO
Det ect or sshal | bellconnect edd nt o0si gnal O i nellci rcui tsCor 0 nitiati ngddevi cel
ci rcui t sOasO ndi cat edCon[t heldr awi ngs. (Det ect or sCshal | [belat [ east M 20
i nchesf r onfdanyOpar t Cof Cany i ghti ngf i xt ure. ODet ect or sCshal | Chel ocat edd
at 0 east O30f eet Of r onildi f f user sUof Cai r Thandl i nglsyst ens. (OEachOdet ect or O
shal | Cbelpr ovi dedDwi t hOappr opri at eOrount i ngChar dwar eCasCr equi redCby 0 t sO
nmount i ng ocati on. O

3. 1. 5000Not i fi cati onOAppl i ances

Noti fi cati onCappl i ancesshal | belmount ed03800 nchesCabovelt helff i ni shedd
f I oor Oor 03600 ncheshel owt helcei | i ng, Owhi chever [0 s ower .

3. 20000OVERVOL TAGEDANDOSURGEOPROTECTI ON
3. 2. 1000Power [Li nedSur gePr ot ecti on

Al'l Cequi prent Oconnect ed[ olJal t er nat i nglOcurrent Oci rcui t sCshal | Chelpr ot ect edd
f ronilsur gesOper O EEEIC62. 411B30comnbi nat i onOwavef or nCland ONFPAD70. OCFusesO
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shal | Ohot belusedf or Osur gepr ot ect i on. OOTheOsur gelpr ot ect or Oshal | (be(r at edd
f or DaOmaxi mund et [t hr ulivol t agelof 13500Vol t sCacX | i ne-t o- neut r al ) Candd3500
Vol t Cacd( neutral -t o-ground).

3. 2. 2000Low Vol t agedDCOC r cui t sOSur ge[dPr ot ecti on

Al I 0 DC, ONAC, CandOcomuni cat i on[cabl es/ conduct or s, Oexcept [Of i ber Dopti cs, O
shal | Chavelsur gelpr ot ecti onl nst al | edCat OeachOpoi nt Owher el t Cexi t sCor O

ent er sCalbui | di ng. OCEqui prent Oshal | CbeOpr ot ect edf r onisur gesOper O EEEIC62. 41
B3Oconbi nat i onCwavef or mdandONFPAL70. (O00TheOsur gelpr ot ect or Oshal | [bhellr at edt o
pr ot ect [ he[R24[Vol t OdcCequi prent . O0TheOraxi muniddcCcl anpi nglvol t agesOshal | O
bed36VJ( | i ne-t o- ground) Oand072(Vol t Odc( 1 i ne-to-1i ne).

3. 3000GROUNDI NG
Groundi ngOshal | Cbhelpr ovi dedCbyconnecti ngt oCbui | di nglgr oundOsyst em
3. 40OOTESTI NG

TheOCont ract or Oshal | Onot i fy[t heOCont ract i ngdX fi cer Oat 0 east 0100Odaysbef or e
t heOprel i m naryOandOaccept ancelt est sCar e[t olbelconduct ed. OOThelt est sshal | O
beOper f or medl nCaccor dancelwi t h(t heCappr oved(t est Cpr ocedur es n(t hel

pr esencellof [t heCont racti ngOf fi cer. OOThelcont r ol Opanel Oranuf act urer' s
representati vellshal | Cbe(present (0t osuper vi sellt ests. O0The0Cont r act or Oshal | O

f ur ni sh nst runment sCandper sonnel Or equi redf or [t he[t est s.

3. 4. 1000Prel i m naryTests

UponCconpl eti onOof (0t hel nst al | ati on, (0t he(lsyst emishal | (belsubj ect edt o
functi onal CandOoper at i onal Oper f or mancelt est s ncl udi nglt est sCof OeachO
installedlnitiatingCandOnoti ficationlappliance, when(r equi red. OTest sO

shal | 0 ncl udel henregger i nglof Osyst eniconduct or sCt oldet er m nelt hat [t hed

syst enid sCof reedf r onmilgr ounded, Oshort ed, Oor Dopenlki r cui t s. OOTheOregger [t est O
shal | Cbelconduct edCpri or [t ot hel nst al | ati onCof Cf i reCal ar niJequi pnent . OO f O
defi ci enci esCar e[f ound, Ocorrecti onsOshal | (beCradeCandt he(syst enishal | heO
retestedt olCassurelt hat Ot 0 sCf uncti onal . OOAf t er Oconpl eti nglt heOprel i m naryO
testi nglt heCont r act or Oshal | Cconpl et edandOsubni t [t heONFPA72, OCer ti fi cat e
of OConpl eti on.

3. 4. 2000Accept ancelTest
Accept ancel est i nglshal | Onot Cbelper f or medCunt i | Ot heOCont r act or ChasO
conpl et edCandOsubm tt edt he[dCerti fi cat elof OConpl eti on. OTest i nglshal | bel nO
accor dancewi t hONFPA72. O0Ther ecommendedt est s nCNFPA72shal | (bed
consi der edmandat or ydandshal | Overi f y[t hat Opr evi ousOdef i ci enci esChavelbeen
corrected. O0TheCont r act or Oshal | Cconpl et edandOsubni t [t heONFPA72, O
I nspect i onCandTest i ngdFor m OOThelt est Oshal | 0 ncl udelal | Or equi r enent sOof O
NFPAO720Candk hef ol | owi ng:
a. OOTest Oof Ceachf unct i onUof [t heCcont r ol Cpanel .
b. O0Test Uof Oeachci r cui t 0 nCbot h(t r oubl eCandOnor mal Chodes.

c. OTest sOof Deachal ar nili ni ti ati ngldevi cesC nCbot hChor mal Oandt r oubl ed
condi tions.

d. OOTest sCof CeachOcont r ol Cci r cui t CandOdevi ce.

e. [Test sOof Oeachal ar nidnoti fi cati onCappl i ance.
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f. OO0est sOof [t he[bat t er yCOchar ger Cand[bat teri es.
g. OOConpl et eloper at i onal [t est sCunder Cener gency COpower COsuppl y.
h. OOVi sual 0 nspecti onllof Owi ri nglconnecti ons.

i . 00Openi nglt heci r cui t COat DeachOal ar ntli ni ti ati ngldevi cefandO
notificationCappliancelt ol est [t heDw ri ngOsuper vi sory[f eat ure.

j . 00G oundf aul t .
k. OOShort Cci rcui t (faul t s.
| . OOSt raylvol t age.
m OOLoopOr esi st ance.
3. SOOTRAI NI NG

Tr ai ni ngOcour selIshal | CbeOpr ovi dedf or Ot heOoper at i onsOandOrai nt enancelst af f . [
Thelkcour selshal | Cbelconduct edl nt helbui | di ngOwher et helOsyst entl sC nstal | edd
or (asldesi gnat ed[by[t he(OCont ract i ngX fi cer. OOThelk r ai ni nglperi odf or O

syst enslloper ati on(shal | [Oconsi st Oof OlChour OandOshal | Ost art Oaf t er [t helsyst entd]

i stOf uncti onal | yOconpl et edCbut Opri or [t o[ i nal Caccept ancell ests. dThe

trai ni ngOperi odf or Osyst ensOmai nt enancelshal | Oconsi st Cof OlChour OandOshal 1 O
start Oafter Ot heOsyst entd sCf uncti onal | yOconpl et edCbut Opri or Ot oo i nal O

accept ancellt ests. O0Thel nstructi onsshal | Ocover [ t enscont ai ned nlt held
oper at i ngCandOmai nt enancel nstructi ons. 00 nCaddi ti on, [t rai ni ngshal | [beO
provi dedOonOper f or manceOof Oexpansi onsOor Orodi fi cati onst ot hefireld

det ecti onCandOal ar nilsyst em OO

0000000 - OEndCof OSect i onX- -
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SECTI ONJ13852

FI RECALARMIREPORTI NGLSYSTEM [RADI OOTYPE
11/ 97

PART 1 OCCOGENERAL
1. 1000REFERENCES
ThelOpubl i cati onsd i st edlbel owf or niJalpar t Oof [t hi sOspeci fi cati onlt ot hel
extent Or ef erenced. OdTheOpubl i cati onsCar elr ef erredt o0 n(t het ext by basi cO
desi gnati onlonl y.
ELECTRONI Cll NDUSTRI ESTALLI ANCEL EI A)
El ADANSI / TI A/ EI A- 222-F (1996) [OSt r uct ur al OSt andar dsf or OSt eel O
Ant ennalTower sCandCAnt ennaldSupporti ngdd
Structures
NATI ONALEL ECTRI CAL OVANUFACTURERS[IASSOCI ATl ONCK NEMR)
NEMACI CS1 (1993) Ol ndust ri al OCont r ol CandSyst ens

NATI ONALFI RECPROTECTI ONCASSOCI ATl ONCY( NFPA)

NFPAL70 (2002) ONat i onal CEl ectri cal OCode
NFPAL7 2 (1996; CErrat allCct (196, (Dec96; OTI A96- 1, O
96- 2, [96- 3) ONat i onal OFi r eCAl ar n{ICode
NFPAL780 (1997) Ol nst al | ati onCof OLi ght ni ngOPr ot ecti onO
Syst ens

UNDERWRI TERSLIL ABORATORI ESJ( UL)

UL6 (1997) ORi gi dOvet al OCondui t

UL[U67 (1993; ORev[X hr uDApr 01999) 00Gr oundi ngCand
Bondi ngOEqui prent

uLO797 (1993; ORevt hruOvar 11997) OEl ectrical O
Met al | i cOTubi ng

uL[1242 (1996; ORevVar [11998) Ul nt er medi at eOvet al O
Condui t

1. 2000GENERAL OREQUI REMENTS

1. 2. 1000st andar dOPr oduct s
Mat eri al dandOequi prrent Oshal | Dbelt heOst andar dOpr oduct sUOof Calimanuf act ur er O
regul arl yCOengaged[ nt helOmanuf act ur e0of Ot hepr oduct sOandOshal | Cessential | yO
dupl i cat el t enst hat Ohavelbeenl n(Osat i sf act or yluself or Cat [ east [Ryear s
prior [0t olbi dCopeni ng. OOEqui pnent Oshal | CheOsupport edCbyCaliser vi cel
or gani zati on(t hat OcanlCjpr ovi delIser vi ce[wi t hi n[24[hour s.

1. 2. 2000Nanepl at es
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Maj or Oconponent sCof Cequi prrent Oshal | Thave® heOmanuf act ur er ' sChane, Oaddr ess, O
typelor [styl e, [ivol t ageandOcur r ent O at i ng, OandCcat al ogChunber ConCall

noncor r osi veandOnonheat - sensi ti velpl at eCwhi ch sOsecur el ylat t achedt ot held
equi prent .

1. 2. 3000Tags

Tags[wi t h(Ost anpedldi dent i fi cati onOhunber sOshal | Cbelf ur ni shedf or [keysCandO
| ocks.

1. 2. 400KeysOandOLocks
LocksOshal | [belkeyed[al i ke.
1. 2. 5000Veri fi cati onCof ODi mensi ons

TheOCont r act or Oshal | Cbecomef am | i ar Owi t hCal | Odet ai | sCof [t heOwor k, Overi fyO
al | Odi mensi onsd nlk helf i el d, DandOshal | Badvi sel® heCOCont racti ngOO f i cer Cof O
any[di scr epancybef or e[per f or m ngt heCwor K.

1. 2. 6000Conpl i ance

Thellkcent ral Or eporti ngOsyst enishal | Oconpl yOwi t hONFPAO72. O0TheCequi pnent O
furni shedshal | [bel i st edfbyOUnderw it er sCLabor at ori es, Dor OFact or yOMut ual [
Engi neeri ngdandOResear ch, Oor Cbelappr ovedOor O i st edCbyfalnat i onal | yO
recogni zed[t esti ngl aboratory.

1. 3000SUBM TTALS

CGover nirent Oapproval 0 sCrequi redf or Osubm tt al sOwi t h(aI' G' Odesi gnati on; O
submi tt al sOnot Thavi ngCall G' Odesi gnat i onCar e(f or U nf or mat i onConl y. OWhenO
used, aldesi gnat i onf ol | owi ngk he™ G' Odesi gnati onli denti fi est hellof fi ced
that Owi | | Or evi ewt heOsubni tt al Of or Ot heOGover nnent . O0Thef ol | owi ngOshal | Obel
submi tt edd nCaccor dancew t h(OSect i on[0013300SUBM TTALPROCEDURES:

SD- 0200ShopDr awi ngs

SD- 030Pr oduct ODat a
Battery; OG

dO0Subst anti ati nglbat t eryOcal cul ati onsf or Osuper vi sor ydandCal ar ni
power Or equi r enent s. O0Amrper e- hour [ equi r erent sCf or DeachOsyst ent]
conponent, CeachOpanel Oconponent Oandt hebat t er yOr echar gi ngOper i odO
shal | [bel ncl uded.

Qualifications; 0G

O0Qual i fications, Ow thlverificati onlof Oexperi enceCandd i censel
nunber, Oof JalRegi st er eddPr of essi onal [Engi neer Cwi t h(at [ east (Myear sO
of Ocur rent Oexperi enceld nt heldesi gnCof OOf i r e(pr ot ecti onCand

det ecti onOsyst ens. [I0Thi sCengi neer Onrust Oper f or midt helvar i ousO

speci ficationltensrequiredlbylt hi sCsecti onlt olbelper f or medbyall
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Regi st er edOPr of essi onal CEngi neer .
Fi re[Al ar mMIReporti ngOSyst em 0O0G, .

0Si xOconpl et elIcopi esUof Doper ati ngli nstructi onsOout | i ni ngO

st ep- by- st eplpr ocedur esCr equi reddf or (syst emist art up, Coper ati on, CandO
shut down. OOTheli nstructi onsCshal | O ncl ude heOmanuf act ur er' sChame, O
nodel Onunber, Oservi celmanual , Opart s i st, CandCbri ef Odescri pti onOof O
al | Cequi pnent Oandt hei r Cbasi cCoper at i nglf eat ur es. 00Si xOcopi esOof O
mai nt enanceld nstructi ons i stinglrouti nelmi nt enancelprocedures, O
possi bl e(Jor eakdownsCandr epai r s, Jandt r oubl eshoot i ngOgui de. OdThe

i nstructionsshal | 0 ncl udefcondui t O ayout , Cequi prent O ayout CandO
sinplifiedOw ring, JandOcont r ol Odi agr ansCof Ot heOsyst entasi nstal | ed. O
Ol nstructi onsOshal | Obelappr ovedOpri or Ot ot r ai ni ng.

Test OProcedur es; 0G
et ai | ed[t est [pr ocedur esf or [t hel i r eCal ar midr eporti ngsyst eni600
daysOpri or [t oOper f or m ngOsyst enit est s. OOThelt est Opr ocedur esshal | O
belsi gnedby[t he[ORegi st er edPr of essi onal CEngi neer.

SD- 060Test [Reports
Testing; OG
(0Test Or epor t s nCbookl et Of or nilshowi ngCal | Of i el dCt est sCper f or medt o
provelconpl i ancewi t h(t heOspeci fi edCper f ormancellkriteri a, Dupond
conpl eti onOand est i ng0of (0t hel nst al | edsyst em OEacht est Or eport O

shal | Odocurnent Cal | Or eadi ngs, [t est Or esul t sCanddi ndi cat el hedfi nal O
posi ti onlof Ocontrol s.

1. 4000DEL| VERYOANDOSTORAGE
Al | Cequi prent Odel i ver edCandOpl acedd nst or agelshal | Cbelpr ot ect edf r onit hed
weat her, Thum di t yOandt enper at urelivari ati ons, di rt, Odust, CandCot her O
cont am nants.

1. SOOOELECTRI CALOSUPERVI SI ON

El ectri cal Osupervi si onOshal | CheOpr ovi dedf or Cal | Cci rcui t sCOandf or Cal | O
posi ti onsCof 0 nt erfacelpanel Ccont rol Oswi t ches.

PART 2 OOOPRODUCTS

2. 1000RADI OCFI RECALARMITRANSM TTERC( TRANSCEI VER)
Provi deCaVbnacoTr anscei ver [BT2- 7, (4[zones.

2. 1. 1000Fr equencyAl | ocati on

Thelt ransm ttersshal | Doper at eConaldf r equencylconpat abl eOw t h(t he[Radf or dOJ
Arsenal - Fi reDepart nent - Base[OSt at i on.

2. 1. 2000Power [Requi renment s2. 1. 2. 100Bat t er y OPower
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Thelbat t er yOpackagelshal | Cbelcapabl eCof Osuppl yi ngCal | Ot heOpower O
requi renment si0f or Dallgi ventransmitter.

2.1.2.2000Bat t er yDur at i on

Radi oIf i re(al arniktransnitter st andbylbatterylcapacitylshal | Oprovi ded

suf fici ent Opower [t oOoper at et held ransmi tter 0 nOaOnor mal Ost andbyOst at us(f or O
alm ni munmdof 0600hour sCandOshal | Cbelcapabl elof [t ransmi tti ngCal ar msOdur i ngO

t hat Operi od. OOThelcapaci t yof or [bat t er y- onl yOpower edt ransmi tt er sCshal | Che060
nont hs[bef or e(Ir echar gi ngld sChecessary.

2.1. 2. 3000Bat t er ydOSuper vi si on
Eachlr adi oOf i re(al arnmidtransmi tter Oshal | Oconst ant | yOnroni t or DandOsuper vi seld
i t sTownlbatteryOpower edOsuppl y. OJA ow batt eryOcondi ti onshal | Cbelr eport ed
whenlbat t er y[lvol t age(f al | sCbel owd850per cent Uof [t helr at edCivol t age.

2. 1. 3000Funct i onal ORequi renment s

2.1.3. 10000 nt er faci ngl ndi cat or sdandOCont rol s

Transm tterslshal | 0 ncor porat et helpr ovi si onsf or Oauxi | i ary[i nt er connecti onld
t ollexi stingl nterioral arnilsyst ens.

2. 1. 3. 2000Gener at i onUof [ISi gnhal s

Eachlt ransm tt er Oshal | Cbelallst andar ddesi gnCwhi chal | owst heli medi at e
transm ssi onlof Cal | 0 ni ti at edOsi gnal s.

2. 1. 4000Transmi t t er CHousi ngs

Thelhousi ngsonlktransm tterslshal | Cbelf abri cat eddf ronilkorrosi on-resi stant
cast Onret al Oor Osui t abl efsubst i t ut eOwhi chChask hephysi cal Ostrengt h(

suf fici ent 0t oOwar dCof f Ophysi cal Odamagenor mal | yCOexpect edt olbelr ecei vedbyO
vandal i sm O0ThelChousi ngOshal | beldseal edCagai nst [t helent r yCof Onoi sture, O
dust, Odi rt, 0 nsect s, OandUot her [f or ei gnlobj ects. O

2.1. 4. 1000Vount i ng

Transmi tter Chousi ngs(shal | Dbeldesi gnedf or Omount i nghonOwal | s, 0. O0vbunt i ngO
shal I Cutilizeleitherd aglbol ts, Oor Canchor [bol t s

2. 1. 5000Pai nti ng

Radi oIf i real arnit ransm tter Oandl nt er f aceChousi ngsshal | belf act oryl
pai nt ed. OOThef i ni shOcol or Oshal | Obe( i r efengi ner ed. O0Pai nt edsur f acesO
damagedOduri ngd nstal | ati onOshal | Cbelr epai nt edt oOrat chOexi st i ngOpai nt .

2. 2000RADI OLTRANSM TTERO NTERFACELDEVI CE

Thel nt erfaceldevi celshal | Opr ovi deCalimeans of Cconverti ngt hellsi gnal st hat O
ar e(Javai | abl e(ff r onit hed ocal Ocont r ol Cequi prent 0 nt oCalf or nit hat 0 sO

conpati bl eOwi tht heltransni tter 0 nputs, Owhi | elsti || Orai nt ai ni nglel ectrical O
supervi si onof (0t hellent i rellsyst em [ nt er f acelldevi ceslshal | [belutilizedwhenO
di rect Cconnect i onlbet ween ocal Ccont r ol Cequi pnent OandCt helk ransmi tter 0 sO
not Opossi bl e. O nt er f aceldevi ceslshal | Cbelconpl et el y(assenbl ed, Owi r ed, O

t est edlat [t hef act ory, Oanddel i ver edCr eadyf or [0 nst al | at i onCandCoper at i on.

2. 2. 1000Encl osur e
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VWhen[f ur ni shedOasOanl ndependent Osel f - cont ai neddevi ce, [0t held nt er facel
devi celIshal | Ooell ncor por at edl nt o0anOencl osur eCconf or mi ngt oONEMAOI CS1or O
ot her Onat i onal Ost andar dasr equi redCby0i t s ocati on.

2. 2. 2000 ndi cat ors
I ndi cat or s(Oshal | Obelpr ovi ded[t ol ndi cat e(Jal ar nlJandt r oubl efcondi ti onsCandO
shal | Oconsi st Cof Calr edf i r e(al ar nClandCanCanber [t r oubl e i ght . O0TheO
i ndi cat or sshal | belldesi gnedt oCensur elvi si bi | i t yOduri ngldayl i ght Chour sCandO
t old ndi cat e[t hel[r eporti ngllzone.

2. 2. 3000Access

Swi t chesCandOot her Ocont r ol sCshal | Onot Cbelaccessi bl eCwi t hout Tt heOuseCof Oadl
key. O0Access[t olcont rol sshal | CbelbyOunl ocki ngCandOopeni ngOalpanel Cor Odoor .

2. 2. 400Mount i ng

I nt er f aceChousi ngslshal | Cbeldesi gnedf or Orount i nglonOwal | s, O OOVbunt i ngO
shal | Outilizeleitherd aglbol ts, Oor Canchor [bol t s.

2.2.5000 nput s/ Qut put s
Each( nt er f acelpanel Oshal | Opr ovi de, CasCalm ni mum Ot heOnhunber Oof Cal ar nid
ci rcui t 0 nput sCOandOout put sO ndi cat ed. OOEach nput Oci r cui t Oshal | Obear r angedO
solt hat [t heal ar nisi gnal sCshal | Coverri del hell r oubl e(3si gnal s.
2. 3000F1 RECALARMISYSTEMIPERI PHERAL CEQUI PVENT
2. 3. 1000Condui t
Condui t andfi tti ngsOshal | Cconpl yOwi t hOULDB, OULT1242, CandOUL797.
2. 3. 2000G oundRods

G ound[r ods[shal | CbeOof Ocopper - cl ad3st eel Oconf or m ngt oOULA6705/ 80 nchl nO
di anet er [by[B[f eet [ n engt h.

2. 3. 3000Ant enna

Thelant ennalsyst enilshal | Cutilizelverti cal Opol ari zati on(Jant ennas, Oand

mat chi nglnet wor ksCasheeded[f or [0t he[pr oper Ocover age. O0TheOant ennaldsyst ent]
shal | Cbelkei t her Oommi - di r ecti onal Oor Oshaped- cover agedCassel ect edCby [t hed
Cont r act or [basedlon[t hellkt opogr aphy. OdTheCant ennallsyst enflandCcabl i nglshal | O
belf ur ni shed oOpr ovi de(Jadequat e(lsyst emigai n. OOThelant ennasshal | Obel
capabl elof Owi t hst andi ngt heCenvi ronment al Ocondi ti onsOof (M250rphCwi ndOandO
1/ 20 nchOr adi al O ceDwi t hout Of ai | ur e. OOLi ght ni ng0pr ot ecti onCshal | Oconpl yO
wi t hCNFPA780. [0Ant ennasupporti ngOst ruct ur esOshal | Oconpl yOwi t hOEI A

ANSI / TI A/ El A- 222- F. OAnt ennalgr oundi nglconduct or sCshal | [belm ni nunid
32-strand, ONo. O170AWG copper .

2.3. 4000Wri ng

W ringshal | Cbel nCaccor danceOw t hONFPAO700andOas [ ndi cat ed. O0St at i ond
wi ri nglshal | Cbelkol or Ccoded.

2. 3. 5000Speci al O0ool sCandOSpar e(Part s
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Speci al [t ool sChecessar yf or Ot heOmai nt enancelof Ot heOequi prent Oshal | heO
f ur ni shed. OO0neOspar eOset Cof [f usesDof Oeacht ypeOandsi zelr equi r edCand50
spar el anpsof Oeacht ypeOshal | belf ur ni shed.

PARTBOOOEXECUTI ON

3.

1000CH NSTALLATI ON

Al'| Dwor kOshal | [bell nst al | edfdasOshownCandOi nCaccor dancelwi t h(t hed

manuf act ur er' sCr ecommendat i ons, Ounl essCot her wi sellspeci fi ed. OONecessar y

i nterconnections, Oservi ces, OandCadj ust nent sCr equi r eddf or Caldconpl et eCandd
oper ati onal (Osyst enflshal | Cbelpr ovi ded. OCEl ectri cal Owor k(shal | Cbheld nO
accor dancelwi t hONFPA7O0.

1. 1000W ri ng

W ringlf or Osyst ensshal | Cbeldi nstal | edd nri gi dicondui t, 0 nt er medi at e

nmetal | i cOcondui t, Cor Cel ectricOretal i cCt ubi ng. OOTheCconduct or sCf or [t hef i r e
al ar nisyst enilshal | Onhot Cbell nstal | edd nCcondui ts, 0 uncti onCboxes, Uor Dout | et O
boxesDOw t hOconduct or sUof O i ght i ngBandCpower [syst ens. O0TheOsunilof [t he
cross-sectional Oar easUof O ndi vi dual Oconduct or s(Oshal | Ohot Cexceed400per cent O
of [t hel nterior Ocross-secti onal Oar eallof [t heCdcondui t . O0Condui t Oshal | Cconpl yO
wi t hONFPA70. O0Anpl eldgut t er Ospacelt oCaccommodat elinecessar yOwi ri ngshal | Obel
provi ded.

. 2[000GROUNDI NG

Ground(r odsshal | Onot Cpr ot r udeOnor et han60 nchesUabovelgr ade. (0
Noncurrent-carryi nglretal | i cOpart sfassoci at edCwi t h(r adi o[ i re(al ar niJ

equi prent Oshal | OhaveOaOraxi munir esi st ancell o(dsol i d[I'eart h" Ogr oundOnot [t o0
exceed[R250ohns.

. SOOOTESTI NG

TheOCont ract or Oshal | Onoti fyt he[0Cont racti ngdX fi cer 300daysbef or el held
per f or mancellandCaccept ancell est sCar e[t o(belconduct ed. (00Thell est s(shal | (heO
per f or med nt heOpr esencelof [0t heOCont r acti ngdX f i cer Dunder [t heOsuper vi si ond
of [t helf i reCal ar milsyst eninmanuf act urer' sCqual i fi ed(r epresentati ve. (Thel
Contract or Oshal | Of ur ni shal | 0 nst runment sCandOper sonnel Or equi r edf or (0t heO
tests.

. 3. 10d0Per f or mancellTest i ng

UponCkconpl eti onlof [t hel nst al | ati on, [t he(dsyst emishal | (bellsubj ect edt olall
conpl et elf uncti onal CandOoper at i onal Cper f or mancelkt est Cby [t heCont r act or . [0
Test (shal | Odet er mi nelt hat [t heOsyst entl sCf r eedf r onilgr ounded, Oshort ed, Cor O
openllkircuits. OWhenlal | Ocorrecti onsChavelbeenOmade, [t heOsyst enilshal | ChelO
retestedt olCassurelt hat O t O sCOf uncti onal . O0Copi esUof Oper f or mancelt est O
reportsishal | Obelsubm ttedd naccor dancewi t hOpar agr aphOSUBM TTALS.

. 3. 2000Accept ancelTest

Thelk esti nglshal | bel nOaccor danceDw t hONFPA72. OOTher econmended [ est s nO
NFPAD720shal | Cbheldconsi der edmandat or yOandOshal | Overi f y[t hat Cal | Opr evi ousO
defi ci enci esChavelbeenlcorrect ed. OThelt est sshal | 0 ncl ude® helf ol | owi ng:

a. OTest st ol ndi cat el her eCar einoldgr ounded, short ed, Cor Dopenlkircuits.

b. OOTest sOof Oeachlr adi o0f i r e[al ar ik r anscei ver.
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c. OTest sOof Or adi o[f i re[al ar niChoni t ori nglbaselst ati onf or Cal | Or equi redO
functi ons.

d. OOTest sOof Onor mal CandCener gency Opower Osuppl i es.

3. 3. 300dTr ai ni ng

TheCont r act or Oshal | Oconduct Oalk r ai ni nglcour self or Doper at i nglist af f 0 n(t he
bui | di nglwher el hesyst entd sl nst al | edCasdesi gnat edCby [t he[dICont ract i ngQd
O ficer. OOThelk rai ni ngOperi odshal | Oconsi st Oof 0, (2Chour sCandOshal | Ostart O

aft er (t hesyst entl s(f uncti onal | yCconpl et edCbut Opri or [t ot hef i nal O
accept ancellt ests. OdThelfi el di nstructi onsshal | Ocover Cal | Oof [t he[ t ens

cont ai nedd nt heCappr ovedOoper at i ngCandOmai nt enancel nst ructi ons.

00000003 - OEnd Dof OSect i onX- -

SECTI ONO13852[00Page 1198



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

SECTI ON15080

THERVAL I NSULATI ONOFOROMECHANI CALOSYSTEMS
07/ 02

PART 1 OOOGENERAL
1. 100OREFERENCES

ThelOpubl i cati onsd i st edlbel owf or niJalpar t Oof [t hi sOspeci fi cati onlt ot hel
extent Or ef erenced. OdTheOpubl i cati onsCar elr ef erredt o0 n(t het ext by basi cO
desi gnat i onConl y. O0UAt [t hedi scr et i onUof [t heOGover nnent , [t heOmanuf act ur er Oof O
anyOmat eri al Osuppl i edCwi | | Cbelr equi red of ur ni sht est Or epor t sCpert ai ni ngd

t oCanyUof [t helt est sCnecessar y[t odassur e[lconpl i anceOwi t h(t helOst andar dCor O

st andar ds[r ef er enced( n(k hi sCspeci fi cati on.

AMERI CANCISOCI ETYOFOROTESTI NGLANDOVATERI ALSC( ASTM

ASTMIA167 (1999) ISt ai nl essCandHeat - Resi sti ngd
Chrom um N ckel OSt eel [Pl at e, (OSheet , Cand
Strip

ASTMIA580/ ALCE80M (1998) [ISt ai nl essISteel W re

ASTMIB[1209M (2001) OAI um nunCandUAl um num Al | oyOSheet O
andPl at eJ(Metri c)

ASTMIC[11126 (2000) OFacedor OUnf aceddRi gi dOCel | ul ar O
Phenol i cOOTher mal Ol nsul ati on

ASTMIC11136 (1995) OFI exi bl e, OLowdPer meance[NVapor O
Ret ar der s(f or OTher mal O nsul ati on

ASTMIC[449/ C[A49M (2000) M ner al OFi ber Hydr aul i c- Setti ngQ
Ther mal O nsul at i ngCandOFi ni shi ngOCenent

ASTMIC[552 (2000) OCel | ul ar Od assOTher nal Ol nsul ati on

ASTMIC[K91 (2001) OUNf acedPr ef or medORi gi d0Cel | ul ar O
Pol yi socyanur at edTher mal Ol nsul ati on

ASTMICL647 (1995; ORR0O00) OPr operti esCandrest sCof O
Mast i csCandOCoat i ngFi ni shesf or OTher nal O
I nsul ation

ASTMICLI665 (2001el) M ner al - Fi ber OBl anket OTher mal O

I nsul at i onf or OLi ght OFr anedConst ruct i onCandO
Manuf act ur edHousi ng

ASTMICLI795 (1992; ORO1998el ) OTher mal Ol nsul ati onf or OUsel
i n(OCont act Owi t h[JAust eni t i cISt ai nl essSt eel

ASTMIC920 (2002) CEl ast oneri cOJoi nt OSeal ant s

ASTMIC921 (1989; OR11996) [Det er m ni nglk hePr operti esd
of Jacketi ngOvat eri al sCf or OTher mal O
I nsul ation
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ASTMD1882 (1997) OTensi | e[Properti esOof OThi nOPl asti cO
Sheet i ng

ASTME[184 (2001) Osur f aceBur ni ngChar act eri sti csof O
Bui | di ngOMaterial s

ASTME96 (2000e1) (WAt er (MVapor OTr ansni ssi onof O
Materi al s

MANUFACTURERSCSTANDARDI ZATI ONCSOC! ETYDOFOTHEDVALVECANDOF! TTI NGSO
| NDUSTRYCY MSS)

MBSOSP- 69 (1996) [Pi pe[Hanger sCandOSupport s+ O
Sel ecti onCandOAppl i cati on

M DWESTI NSULATI ONCCONTRACTORSASSOC!I ATI ONC( M CA)

M CAOl nsul ati onSt ds (1999) Nat i onal OConmer ci al O&Ol ndustri al O
I nsul at i onOSt andar dsU

1. 2000SYSTEMIDESCRI PTI ON

Fi el d- appl i edd nsul ati onCandOaccessori esUonOnechani cal Osyst ensshal | CheasO
speci fi edOher ei n; OOf act ory- appl i edldi nsul ati onld sCspeci fi edCunder [t heOpi pi ng, O
duct Cor Cequi prent [t obel nsul at ed.

1. 3000GENERAL OQUAL T TYOCONTRCL
1. 3. 1000St andar dOPr oduct s

Mat eri al sOshal | bhellt heldst andar dOpr oduct sCof Ohmanuf act ur er sCr egul ar | yOengagedO
i n(t heOmanuf act ur eldof OsuchOpr oduct sCOandOshal | Oessenti al | yOdupl i cat el t ensO

t hat Chavelbeenl n(sati sfact or ylusef or Oat O east [(ROyear sOpri or [t o[bi dO

openi ng.

1.3. 20001 nstal l er' sOQual i fications

Qual i fiedd nstal |l ersOshal | Chavelsuccessful | yfconpl et edt hr eelor Oror el
sim | artypeld obsOwi t hi n(kt he[ ast [lyears.

1. 3. 3000sur f aceBur ni ngdChar acteri stics

Unl essllot her wi selIspeci fi ed, [ nsul ati onChot Ocover edCwi t h(Jaj acket Oshal | ChaveO
alf | amespr eadl ndexOnolhi gher Ot hanO750andCalsnokeCdevel opedl ndexChoO
hi gher [0t hanJ150. O0Thelout si desur f acelof 0 nsul ati onOsyst emsOwhi chCar e
| ocat edl n(ai r Opl enuns, 0 nlcei | i nglspaces, Oandd nCatti cOspacesshal | ThaveOaOd
fl aneOspreadlr ati nglnoChi gher Ot han[250andCalsnokeOdevel opedr ati ngnoO
hi gher [t han(50. OO nsul ati onCOmat eri al sCl ocat edCext eri or [ o0t helbui | di ngO
peri met er Oar e(not Or equi redt olbelf i re-rat ed. OOFl anelspr ead, CandOsnokel
devel opedlr ati ngs, Oshal | Cbeldet er m nedCby OASTMIE(B4. (OJAI | i nsul ati onshal | O
be est ed[ nt heOsaneldensi t y£and[ nst al | ed[t hi cknessOast heOnat eri al [t o[bel
usedd nt helact ual Oconstructi on. OCJacket sOshal | Oconpl yOwi t h(k hef | ane

Ospr eadCandOsnokeldevel opedlr ati ngsr equi r edby DASTMIC921

1.3. 4000 denti ficati onUof OVt eri al s

Packageslor st andar d(cont ai ner sOof [ nsul ati on, [J acket Omat eri al , Ocenent s, [
adhesi ves, Oandcoat i ngsCdel i ver edf or Cuse, OandOal | Osanpl esCr equi redf or O
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appr oval Oshal | thaveOhanuf act ur er' s(st anpOor 0 abel Oat t achedgi vi ngt heChane
of [t heOmanuf act ur er CandCbr and, CandCaldescri pti onCof [t helmat eri al .

1. 4000SUBM TTALS

CGover nient Oapproval O sCrequi redf or Osubmi ttal sOwi t h(a™ G' Odesi gnati on; O
submi tt al sChot Ohavi ngCall G' Odesi gnat i onCar e or 0 nf or mat i onConl y. OWhenO
used, Oaldesi gnati onf ol | owi ngk he™ G' Odesi gnati onl denti fi es(t helof fi ce
that Owi | | Or evi ewt heOsubmi tt al Of or Ot heOGover nnent . O00Thef ol | owi ngOshal | Obel
subm tt edd nCaccor dancelw t h(0Sect i on[1013300SUBM TTALJPROCEDURES:

SD- 030Pr oduct ODat a
CGener al Ovat eri al s; OG

O0AOconpl et e i st Cof Omat eri al s, O ncl udi ngOmanuf acturer' s
descriptiveltechnical Oiterature, Operformanceldat a, Ocat al oglcut s, O
andldi nstal | ati ond nstructions. OJTheOpr oduct Onunber, k- val ue, O

t hi cknessOand[f ur ni shedCaccessori esf or Deachlrechani cal Osyst ent]
requi ri ngl nsul ati onOshal | Obelli ncl uded. O0Vat eri al sCf ur ni shedOunder O
t hi sOsect i onOof [t heOspeci fi cati onOshal | ObeOsubm tt eddat Conelt i ne.

1. SOJOSTORAGE

Mat eri al s(shal | Cbedel i ver edd nt heOmanuf act ur er' sCunopenedCcont ai ners. 0
Mat eri al sOdel i ver eddandOpl acedO nlist or ageOshal | belpr ovi dedOwi t hCpr ot ect i on
froniweat her, Chum dity, Odi rt, Odust OandCot her Ccont am nant s. OO0TheOCont ract i ngd
O ficerOmaylrej ect 0 nsul ati onOmat eri al DandOsuppl i est hat Cbeconeldi rty, O
dusty, Dwet , Cor Ccont am nat edCbyOsone[ot her Oreans.

PART 2 OOOPRODUCT S
2. 1000GENERALCIVATERI ALS

Mat eri al s(Oshal | belconpati bl eCdandOshal | Onot Ccont ri but et oOcor r osi on, O

sof t en, Oor Cot her wi sellat t ackOsur f acest ofwhi chCappl i edd nCei t her [ heOwet Cor O
dry[st at e. (VAat eri al st o[bellusedonst ai nl essist eel Osur f acesCshal | Cheet O
ASTMICL7950F equi renent s. VAt eri al sCshal | CbeCasbest osf r eefJandconf or nit o
t helf ol | owi ng:

2. 1. 1000Adhesi ves
2.1. 1. 1000.aggi ngOAdhesi ve

Laggi ngd st helat eri al Dusedf or Ot her mal 0 nsul ati on, Oespeci al | yGCar oundCal

cyl i ndri cal Oobj ect . OOThi sOray0 ncl udel® hel nsul ati onOasOwel | Oast hed

cloth/ mat eri al COcoveri ngkt hel nsul ati on. OOLaggi ngCadhesi vesshal | (bel

nonf | ammabl eCandf i r e-resi st ant CandOshal | havealf | aneOspr eadlr ati ngdnoO

hi gher [t han(250andCalOsnokeldevel opedCr at i nghnoChi gher [t han(500when(t est edd

i nOaccor dancew t hOASTMIEB4. [(O0Adhesi velshal | [belpi gnent edCwhi t eCandbel
sui t abl ef or Obondi ng(f i brousOgl assCkcl ot h(t oOf acedUandOunf acedf i br ousgl ass0
i nsul ati onCboar d; [f or Cbondi nglcot t onChr atti celcl ot h(t o[f acedCandOunf acedd

fi brouslgl ass nsul ati onCboar d; [Of or Oseal i ngledgesof Candbondi ng(f i br ousO

gl asst apel® oj oi nt sOof [Of i br ousgl assboar d; Of or Cbondi ngd aggi nglcl ot h(t o0
ther mal 0 nsul ati on; Oor Of or Cat t achi ngCf i br ousgl assO nsul ati on(t olnret al O

sur faces. (lLaggi ngladhesi veslshal | CbeCappl i edd nOstri ct Caccor danceOwi t h(t hel
manuf act ur er' sCr econmendat i ons.
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2. 1. 2000Cont act OAdhesi ve

Adhesi veslmay[beldi sper sedl nCalvol ati | elJor gani cl0sol vent . OJAdhesi vesOray[bel
any[of , Obut Cnot O i m t edk o, [t helneopr anelbased, [0r ubber [hased, Cor O

el ast oreri c[t ypelt hat Chavelall | anmelspr eadl ndex[nholChi gher [t han(250andCal
snokeldevel opedld ndex[holhi gher [t han[(50when(lt est edi n(t heOdr y[ist at e[ nO
accor dancewi t hOASTME[B4. OdTheOadhesi velOshal | Onot Cadver sel yOaf f ect, O
initiallyOord nOservice, [t hel nsul ati on(t oOwhi ch(d t 0 sCappl i ed, Onor Oshal 1 O

i t Ocausellanycorr osi velkef f ect Donlret al [t oOwhi chi t 0 sOappl i ed. O0AnyOsol vent O
di sper si nglredi unidor Cvol at i | eCconponent Cof [t heOadhesi vellshal | ChavelhoO

obj ecti onabl ellodor OandOshal | Onot Ccont ai nCanyCbenzenellor Ccar bon

tetrachl ori de. O0Theldri edCadhesi veldshal | [hot Ceni t Onauseous, O rritating, Cor O
toxi cvol ati | e(mat t er sCor Haer osol sOwhent heCadhesi vel sCheat edt oCanyd

t enrper at ur efuplt o[R120degr eesOF. O0TheOdr i edCadhesi veshal | Obelnonf | ammabl e
and[¥ i relr esi stant. OONat ur al Ocr oss-ventil ati on, O ocal O mechani cal ) Opi ckup, O
and/ or Ogener al Car eald( mechani cal ) Cvent i | ati onOshal | CbeCusedCt oCpr event CanOd
accunul ati on0of Osol vent Oivapor s, [keepi ngl nOm ndt heCventi | ati onOpatt er nO
nmust Or enovelanyCheavi er -t han- ai r Osol vent Ovapor sOf r onid ower O evel sOof [0t heO
wor kspaces. (0d oveslandspect acl e- t ypelksaf et y[lgl asseslar e[ ecommended n
accordancelw t hOsaf el nstal | ati onOpracti ces.

2. 1. 3000Caul ki ng
ASTMIC920, OTypedS, G adeNS, (0C ass[25, UselA.
2. 1. 4000Cor ner DAngl es

Nom nal 0. 01600 nchal um nunillxO10 nchOwi t hCf act or yCappl i edCkr af t backi ng. OO
Al um nunilshal | CbeCASTMIB209, UAI | oy[d3003, (13105, Cor [5005.

2. 1. 5000 ni shi ngOCenent

ASTMIC[449/ CLA49M M ner al OOf i ber Thydr aul i c-settingt hermal O nsul ati nglandO
fi ni shingOcenent. O0Al | Ocenent sCt hat Omay Cconel nCcont act Owi t hCAust eni ti cO
st ai nl essst eel Onrust [ ncl udelt est i ngOper DASTMICI795.

2. 1. 6000Fi brousd ass[d ot hCandOd ass[Tape

Fi br ousgl asscl ot hCandOgl ass(t apelshal | Chavelf | anmeOspr eadCandOsnokeld
devel opedlr at i ngsUof Onolgr eat er [t han[125/ 50CwhenlCneasur ed nCaccor dancewi t h{J
ASTME[84. (TapeOshal | Cbe040 nchOw delIr ol | s.

2. 1. 70000st apl es
Qut war dcl i nchi ngt ypeOASTMIAL67, OType(13040or [13160st ai nl essst eel .
2. 1. 800Jacket s

ASTMIC[921, OTyped , Omraxi nunilroi st ur eDvapor Ot ransm ssi ond0. 020per s, [
(measur edbef oreldf act oryOappl i cati onUor [ nstal | ati on), O ni nunipunct ur ed
resi stance500Beachluni t sConCal | Osur f acesOwher eCalni ni munipunct ur e

resi st ancelof (250Beachluni t st sCaccept abl e. OM ni munit ensi | edst rengt h, 0350
pounds/i nchOwi dt h. OOASTMIC921, OTypel |, Oni ni numidpunct ur elr esi st ance[250
Beachluni ts, Ot ensi | edst rengt hOni ni nruni200pounds/ i nchOwi dt h. 0dJacket sCusedd
onl nsul ati onCexposedl nIf i ni shedOar easOshal | OhaveDwhi t e i ni shdsui t abl ed
f or Opai nti nglwi t hout Osi zi ng. OOBasedUonCt heCappl i cati on, 0 nsul ati ond

mat eri al sCt hat Or equi redf act or yCappl i edJ acket sCar elm ner al [(f i ber, Ocel I ul arO
gl ass, CandOphenol i c0f oam OUAI | Onhon-net al i ¢ acket sCOshal | OhaveOaOnaxi munt]
f 1 ameOspr eadld ndexDof [(250andCalimaxi nunilsnokeOdevel opedli ndexDof (500whend
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test ed[ nCaccor danceOw t hOASTMIEB4.
2. 1. 8. 1000Whi t eCVapor [Ret ar der JAl | [OSer vi ce[WJacket 0 ASJ)

For Ouselon(hot / col dpi pes, Olor Cequi pnent Civapor [r et ar der [ acket sCusedCon
i nsul ati onCexposedl nf i ni shedCar easshal | ChaveOwhi t e[ i ni sh(sui t abl ef or O
pai nti ngOwi t hout Osi zi ng.

2. 1. 8. 2000Al um numiJacket s

Al um nuntj acket s(shal | ObeOsnoot h(dsheet, 0. 0160 nchlnom nal [t hi ckness; OASTMJ
B[209, OOTenper OH14, OTenper [(H16, CAl | oy[13003, (15005, Cor (31050wi t h(Of act or yO

appl i eddmoi st urelr et arder. DAl um nunij acket Osecuri ngtbandsCshal | CheTyped3040
stai nl essOst eel , (0. 0150 ncht hi ck, 01/ 200 nchOw delf or Opi peCunder 0120 nchO

di amet er Cand3/ 400 nchwi def or Opi pelover 0120 nchBandO ar ger Odi anet er . [0

Al um nunij acket Cci rcunf erenti al Oseanibandsshal | Obe20x[0. 01600 nchOal uni nunil
mat chi ngJ acket Orat eri al . 0OBands[f or 0 nsul ati onCbel owllgr oundOshal | [be13/ 400x 0
0. 0200 nch) [t hi ckOst ai nl essst eel , Cor [f i ber gl assCr ei nf or cedt ape. O0Thed

j acket Omay, Oat [t heOopt i onCof [0t heOCont r act or, Cbepr ovi dedwi t hClalf act ory[
fabricatedPi ttsburglor [Z" [t yped ongi t udi nal 0 oi nt. OWhent he™ Z" [ oi nt [0 sO
used, [0t hebandsOat [t helci r cunf erenti al 0 oi nt sOshal | belddesi gnedCby [t he
manuf act ur er [t oOseal [t helJ oi nt sCdandChol dt he[J acket [ n(pl ace.

2. 1. 8. 3000Pol yvi nyl OChl ori del}( PVC) OJacket s

Pol yvi nyl Ochl ori ded( PVC) J acket Oandf i tti nglcover sOshal | Chavelhi gh npact O
st rengt h, OUVLr esi st ant Or at i nglor [k r eat nent CandOnoder at e(ichem cal Or esi st ancel
wi t hOm ni munit hi ckness0. 0300 nch.

2. 1. 900 Vapor [Ret ar der (Requi r ed
2. 1. 9. 100Vapor ORet ar der OMVast i cOCoat i ngs

TheOvapor [r et ar der Ccoat i ngldshal | Ooelf i r edandCwat er Cr esi st ant CandO

appropri atel ysel ect edf or Cei t her Dout door Dor [ ndoor Oser vi ce. (0Col or Oshal | O
beOwhi t e. OOThewat er Dvapor Oper meanceof [0t helconpoundshal | [belldet er mi nedO
accor di ngt oOpr ocedur eBof DASTMIE®6[ut i | i zi nglappar at usOdescri bedd nOASTM]
E[96. O0Thelcoat i nglshal | CbeCalnonf | ammabl e, Of i r el esi st ant [t ype. OJAl | Cot her O
appl i cati onCandOser vi celproperti eslshal | Cbel nCaccor dancelw t hOASTMIC647.

2.1.9.20000Lam nat edFi | niVapor (ORet ar der

ASTMIC[11136, OTypeld , Ohaxi munihoi st ur eCvapor [t r ansm ssi on00. 020per s, O

m ni munipunct ur elr esi st anceb00BeachOuni t sConCal | Osur f aceslexcept Oconceal edO
duct wor k, Owher eTypel |, Ohaxi nuninoi st ur eCvapor [t r ansmi ssi ond0. 0200per ns, all
m ni munJpunct ur eJr esi st ancelof [(R50BeachCuni t sCi sCaccept abl e.

2.1.9. 3000Pol yvi nyl i deneldChl or i de( PVDC) [Fi | nmiVapor ORet ar der
TheOPVDCLE i | mivapor Or et ar der Oshal | ChaveCalmaxi muninoi st ur eCvapor O
transm ssi onlCof 0. 0200per ns, Omi ni nunipunct ur e[ esi st ancelof 01500BeachCuni ts, O
alim ni munit ensi | e(st rengt hd nCanyOdi rect i onOof 03000 b/ i nchwhen est edCper O
ASTMID882, CandCaOmaxi muntdf | anedspr ead/ smokeOdevel opedd ndexDof (25/ 500per O
ASTME[184.

2.1.9.4000Pol yvi nyl i deneldChl or i de[lVapor [Ret ar der JAdhesi vellTape
Requi r ement sChust Cheet [t heOsaneOas Ospeci fi eddf or OPVDCOFi | mVapor [ORet ar der O
i nOpar agr aph[2. 1. 9. 2[above.
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2. 1. 1000 Vapor [Ret ar der [Not [Requi r ed
ASTMIC11136, OTypeld I |, Omaxi nuniioi st ur eCvapor Ct ransm ssi on0. 100per ns, O
m ni mumiJpunct ur e esi st ance[b0Beachuni t sConlal | Osur f acesCexcept Oduct wor k, [
wher eType V, Omraxi munilroi st ur eCvapor [t r ansni ssi on00. 10, Calni ni nunijpunct ur e
resi st ancelof [(250Beachluni t st sCaccept abl e.

2.1.1100Wre

Sof t anneal edOASTMIAB80/ ALB80MIType1302, (1304or (13160t ai nl essst eel , 01600or O
18[gauge.

2. 1. 12000Seal ant s
Seal ant s(shal | Cbelchosen(f r onilt heCbut yl Opol ymer [t ype, [t helst yr ene- but adi eneld
rubber [t ype, Cor (0t helbut yl [ ypelof Oseal ant s. 00Seal ant sCOshal | ThaveCalmaxi munid
noi st ur elivapor [t r ansmi ssi onCof 00. 0200per ns, OandCalmaxi munilf | aneOspr ead/ snoke
devel opedd ndexOof 25/ 500per DASTMEB4.

2. 2000P1 PECI NSULATI ONCOVATERI ALS

Pi pel nsul ati onOrat eri al sCOshal | Obe i mi t ed(t ot hosel i st edCher ei nCOanddshal | O
meet (0t helIf ol | owi ngCr equi r enment s:

2. 2. 1000Abovegr oundOCol dOPi pel i ne

I nsul at i onf or Om nus1300degr eest opl us600degr ees OFf or Cout door, 0 ndoor, O
exposedUor (conceal edappl i cati ons, [shal | CbeCasf ol | ows:

a. Cel I ul ar 0@ ass: OOASTMICIB52, OTypel |, ODandOTypell |1 . O0OSupp! yt hed
i nsul ati onOw t hOmanuf act urer' sCr ecommendedf act or y- appl i edj acket .

b. OOPhenol i cOl nsul ati on: OOASTMICO1126, OTyped | | . O0Phenol i ¢ nsul ati onsO
shal | Oconpl y[wi t hOASTMOICO7950andwi t h(t he DASTMICIGE650par agr aph
Cor r osi veness. O0Suppl yt held nsul at i on[wi t hOhanuf act urer’ s
recommended(f act ory- appl i edj acket .

c. 0OPol yi socyanur at el nsul ati on: OOASTMIC591, [t ypel . OOSuppl yt hed
i nsul ati onOwi t hOranuf act urer' sCr ecormended act ory- appl i edCvapor O
retarder.

2. 2. 200Bel ow gr oundPi pel i nell nsul ati on

For [bel ow gr oundOpi pel i ne[ nsul ati ont helf ol | owi nglr equi r enent s(shal | [beO
met .

2.2.2.100Cel | ul ar 04 ass

ASTMICIB52, [t ypel | .
2.2.2.2000Pol yi socyanur at e

ASTMICK91, OTypell, Ot o0300degr eesF.
2. 300CEQUI PMENTOI NSULATI ONCIVATERI ALS

Equi prent [ nsul ati onOmat eri al sCOshal | Cbed i ni t ed(t ot hosel i st edCher ei nCandO
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shal | Oheet [t hef ol | owi ngr equi renent s:
2. 3. 1000Col dOEqui prrent Ol nsul ati on
For Cequi prrent Ooper at i ngCt enper at ur esbel ow1600degr eesF.
2.3.1.1000Cel | ul ar O3 ass
ASTMIC[K52: OTyped , OTyped | 1, Oor OTypedl VOas[r equi r ed.
2. 3. 1. 2000Phenol i cOFoam
ASTMIC[11126: CTypel | Oshal | Oconpl yOwi t hOASTMIC795.
2. 3. 1. 3000Pol yi socyanur at e[lFoam

ASTMIC91, OTyped . OO0Suppl yt hel nsul ati onOwi t hOanuf acturer' sO
factory-applied acket.

PARTBOOOEXECUTI ON
3. 1000APPLI CATI ONCF LGENERAL

I nsul ati onlshal | Donl yoelappl i edt olunheat edCandCuncool edOpi pi ngCandO

equi prrent . (OFI exi bl eCel ast orreri cCcel | ul ar 0 nsul ati onCOshal | Chot Cbel

conpr essedlat [ oi st s, st uds, Ocol ums, Oduct s, Changer s, Cet ¢c. OOTheld nsul ati ond
shal | Onot Opul | apart Oaf t er CalloneChour Oper i od; Cany[ nsul at i onOf oundt oCpul 1 O
apart Oaf t er Conelhour, [Oshal | Chelr epl aced.

3.1. 1000 nstal | ati on

Except Oaslot her wi selIspeci fi ed, Omat eri al Oshal | beld nstal | eddi nCaccor dancel

wi t h(t heOmanuf acturer' sOwittenl nstructions. 00 nsul ati onOmat eri al sCshal | O
not [belappl i edCunti | Ot est sOandCheat [t r aci ngOspeci fi ed nCot her Osect i onsCof O
t hi sCspeci ficationCarelconpl et ed. OOvat eri al OsuchUasCr ust, Oscal e, Odi rt DandO
noi st ur edshal | Cbelr enovedf r onisur f aces ol ecei veld nsul ati on. OO nsul ati onO
shal | [belkept [cl eanCandOdry. OO nsul ati onOshal | Onot Chelr enovedf rontd t sO

shi ppi nglcont ai nersCunti | Ot heCdayl t 0 sCr eady [t oCuselandOshal | [bellr et ur nedd
tol i kelcont ai ner sCor Cequal | yOpr ot ect edf r onidi r t CandOnoi st ur eCat [t heCendO
of CeachOwor kday. (0 nsul at i on(l hat Cbecomesdi rt yOshal | Cbe(l hor oughl yOcl eanedd
prior [t oluse. OO f 0 nsul at i ontoecomesOwet Dor O f Ccl eani ngOdoesOnot [r est or ed
theOsurfaceslt ol i keChewdcondi ti on, [t hel nsul ati onOwi | | Cbellr ej ect ed, OandO
shal | Cbed medi at el y[r emovedf r onit hel[j obsi t e. 0Joi nt sCshal | Chest agger ed
onlmul ti O ayer O nsul ati on. OOM ner al Of i ber Ot her mal 0 nsul ati nglcenent Oshal | O
belm xedOw t hldem ner al i zedOwat er Cwhenusedon(ist ai nl essst eel Osur f aces. (0

I nsul ati on, [0 acketi ngfdandOaccessori esfshal | (bell nst al | edd nCaccor danceOw t h(O
M CAOl nsul ati onOSt dsOpl at esCexcept Dwher eOnodi fi edOher ei nOor Donk heOdr awi ngs.

3. 1. 2000Pai nt i ngCandOFi ni shi ng
Pai nti nglshal | CbeCasspeci fi ed.
3. 1. 300l di ng

Nowel di ngdshal | CbeOdoneOonOpi pi ng, Tor Oequi pnent Owi t hout Dwr i tt enCappr oval O
of [t heOCont ract i ngCf fi cer. [

3. 1. 4000Pi pes/ Equi pnent Dwhi chOr equi r e nsul ati on
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I nsul ati ond sr equi redOonCal | Opi pes, Cor Cequi pnent , Oexcept Cf or Domi tt edd
i tems, Oaslspeci fi ed.

3. 2000PI PEO NSULATI ONCI NSTALLATI ON
3. 2. 1000Pi pel nsul ati on
3.2. 1. 100Cener a

Pi pel nsul ati onOshal | [bell nst al | eddJonCabovegr oundCcol dOpi pel i ne0syst enslas]
desi gnat edOont heOdr awi ngs[t of or nidaldcont i nuous(t her mal C0r et ar der, [ ncl udi ngQd
strai ght Oruns, Ofi tti ngsCOandOappurt enanceslunl essspeci fi edot herw se.
Install ati onOshal | ObeDOw t h(f ul | O engt hCuni t sOof 0 nsul at i onCandCOusi ngCal

si ngl eOcut Opi ece oOconpl et eCallr un. O0Cut Opi ecesor Oscr apsCabut ti ngfeachO

ot her Oshal | Ohot Cbelused.

3. 2. 1. 2000Pi pesOPassi ngdrhr ough\val | s, (Roof s, OandOFl oor s
a. 0dPi peld nsul ati onOshal | Cbelcont i nuoust hr ought heds| eeve.

b. O0AnCal um nuni] acket Ow t h(Of act or yCappl i edOnoi st ur el et ar der Oshal | [heO
provi dedlover [t heli nsul ati onOwher ever Openet rati onsCr equi rellseal i ng.

3. 2. 1. 3000Pi pesPassi ngThr oughCHanger s

a. 0 nsul ati on, Cwhet her Chot Cor Ocol dCappl i cati on, Oshal | Cbelcont i nuousO
t hr oughChanger s. OOAl | Chori zont al Opi pes20 nchesCandOsnal | er Oshal | O
beOsupport edConChanger sOwi t h(t helOaddi t i onOof Oal0Type[400Cpr ot ecti ond
shi el d0t oOpr ot ect [t heli nsul ati on nCaccor dancew t hOMSSOSP- 69. [0
Whenever 0 nsul at i onOshows[Isi gnsof (bei ngOconpr essed, Cor Owhent he
i nsul ati onOor [J acket Oshowsvi si bl e(dsi gnsCof [di st ort i onCat Dor Onear O
t heOsupport Oshi el d, O nsul ati onli nsert sCasspeci fi edbel owf or O
pi pi ng ar ger Ot han20 nchesshal | Cbel nstal | ed.

b. OHor i zont al Opi pesd ar ger Ot han200 nchesOat 0600degr eesOFOandOabove
shal | beOsupport eddonChanger sO nCaccor dancew t hOMSSOSP- 69.

c. OHori zont al Opi pes ar ger [t han[20 nchesOandbel ow600degr eesOFOshal | O
beOsuppor t edConChanger sOwi t h(t heladdi t i onOof Oal0Type[400pr ot ecti ond
shi el dd naccor dancewi t hOMSSOSP- 69. O0ANnD nsul ati onli nsert Cof O
cel I ul ar gl ass, Ocal ci unilki | i cate( or Operlitelabove80CF), Uor [t hed
necessar y[ist rengt hOpol yi socyanur at e(lshal | [bel nst al | edCabovelOeachOd
shi el d. OOThell nsert Oshal | Ocover Ohot O esst hant he[bot t omJ180- degr eeld
ar cCof [t helpi pe. OOl nsert sOshal | Cbelt heOsanelt hi cknessCas[t hel
i nsul ati on, OandOshal | Oext end[200 nchesOonCeachlOendbeyondt hed
protectionlshi el d. OOWhenli nsul ati onl nsert sCar elr equi reddper Ot held
above, Candt hel nsul ati ondt hi ckness sO esst hanOL0D nch, DwoodenCor O
cor kOdowel sOor bl ocksOmay[bell nst al | edbet weent hepi pefandt hed
shi el dOt oOpr event [t heDwei ght Cof [t heOpi pef r onider ushi ngt hed
i nsul ati on, OasCanCopti ont ol nstal | i ngl nsul ati on nserts. O0Thed
i nsul ati onJ acket Oshal | Obelcont i nuousCover [t heCwoodenUdowel , Dwooden(
bl ock, Cor [ nsul ati on nsert.

d. O Nerti cal Opi peslshal | CbeOsupport edwi t h(ei t her OTyped80or OType#420
risercl anpswi t h(k heladdi t i onOof [t woOType400pr ot ect i onIshi el ds n
accor dancelwi t hOOMSSSP- 690cover i nglt he(1360- degr eelJar cCof [t hel
i nsul ati on. O0AnOD nsul ati onli nsert Cof Ceel | ul ar Ogl assCor Ccal ci untdd
silicatelshal | Ooel nstal | edfbet weenCeachshi el dand(k hepi pe. OdThe
i nsert Oshal | Ocover [t he[1360- degr eelar clof [t he[pi pe. O nsert sshal | O
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belt heOsanmel hi cknessOast heli nsul ati on, JandOshal | Cext end[20 nchesO
onlleachUendbeyond[t he[pr ot ecti onOshi el d. O Whenll nsul ati onl nsert s
ar elr equi r edOper [t heOabove, Candt hel nsul ati ont hi ckness sO essO

t han10 nch, DwoodenOor Ocor kOdowel sCor bl ocksOmaybell nst al | edd

bet ween(t helpi pelandt helshi el d0t oOpr event [t heChanger [Of r onfdcr ushi ngd
t held nsul ati on, OasOanCopt i on(d nst eadCof [ nstal | i ngd nsul ati onO

i nserts. O0Theld nsul ati onJ acket Oshal | Obelcont i nuousOover Ot heOwodenO
dowel , Dwooden[bl ock, Oor [ nsul ati onl nsert. OOThelverti cal Dwei ght Cof O
t hepi peshal | Obelsupport edOw t hChanger s ocat edd nCathori zont al O
sect i onlof [t he(pi pe. OMhen(t heOpi pelri ser [ s onger [t han030f eet, O

t heOwei ght Oof [t hepi peOshal | Cbeladdi ti onal | yOsupport edOw t hChanger s
i n(t hellverti cal Or unCof [t heOpi pelt hat Car elddi rect | y(cl anped(t ot he

pi pe, Openetrati nglt helCpi pel nsul ati on. OdTheseChanger sCshal | CheO

i nsul at edCandt hel nsul ati on[j acket [seal edasll ndi cat edCher ei n(0f or O
anchor s nCalsi mi | ar Oser vi ce.

e. 00 nsertsishal | Obeldcover edw t h(Ja acket Ohat eri al Dof [t heOsane
appear ancellandOqual i t yOas[t heOadj oi ni ngpi peld nsul ati onj acket, O
shal | Dover | aptk heladj oi ni ngCpi pe[j acket (01- 1/ 20 nches, CandGDshal | Ohed
seal edasr equi r ed[f or Ot hepi pelJ acket . OOThelj acket Orat eri al CusedO
tolcover O nsert sl nldf | exi bl ellel ast oneri cOcel | ul ar 0 nsul ati onCOshal | O
conf or mt oJASTMIC1136, (OType1, Oand0 sCal | owed™t olbelof Calldi fferent O
mat er i al Ot hant helJadj oi ni ngd nsul ati onCateri al .

3. 2. 1. 4000Pi pesll nChi ghCabuselar eas.

I nChi ghCabuseOar eassuchOasCk r af fi clar eas(Ist ai nl essist eel [ acket s(shal | Obhel
utilized. OOPi pel nsul ati onlt ot he(6f oot (1 evel Oshal | Cbhelpr ot ect ed.

3. 2. 2000Abovegr ounddCol dOPi pel i nes

Thel¥f ol | owi nglCcol dlpi pel i nesUshal | Cbel nsul at edCper OTabl el O nus0300
degr eeslt opl usd600degr eesF:

a. 0dFi | t eredDwat er
b. Or i nki ngOwat er

3.2.2.10000 nsul ati ondThi ckness

I nsul at i ont hi cknessf or Ocol dOpi pel i nesshal | beldet er mi nedOusi ngCTabl e[l .

Tabl el [+ OCol dOPi pi ngOl nsul ati onOThi ckness
Pi peSi ze[(i nches)

OIDOOOCDODOOOOOOOOOOOOOOOO0O000000001L. 0 nO0O000001. 250 00002, 50- 0000050 00000080 n
TypeUof DDODOODODOODOOOODOOCO00OO0OCEO000000@2 0 nDO000004 0 nO0000006 0 nO0O00000&

Ser vi ceJO0OO0O0OVat er i al OO0OO00O000O es s DOOOO0DOOCOO0OO00O0O0O0OOCOO000000000 ar ger
Filterediwat er OCGIOONOOOOOOOOOOOOM0L. 500000001, 5O000002. 00000002, 0000002. 0
&Odr i nki ng DOOOOPFODOOOOOOOCO00000™.. 5000000 500000001 50000000, 500000M1.. 5
wat er 0OO00OO00OAOOPCOOOOOX0OX0O000m. . 0 O0ddodL. o 0dodm. oddodom.. ooda. o

pi pi ng IOODODOOOOOCOOOO0O0000000
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LEGEND:

PFO OPhenol i cOFoam
CGH OCel | ul ar Od ass
PCH (Pol yi socyanur at eJFoam

3.2.2.2000Jacket [Of or OCel | ul ar Od ass, OPhenol i cOFoam CandOPol yi socyanur at e(JFoant]
I nsul at edPi pe

I nsul ati onOshal | Obeldcover edCw t half act or yOappl i edCOvapor Cr et ar der [ acket Uor O
fiel ddappli eddseal Owel deddPVCH acket . OO nsul ati on(t olbelpr ot ect edOwi t hJanO
al um nunilor Ost ai nl ess(ist eel j acket, Oshal | Ohavelt held nsul at i onOJandOvapor O
retarder [J acket 0 nst al | edCasOspeci fi edCher ei n. OdThelj acket Oshal | [heO
i nstal | edCasOspeci fi eddf or Opi pi ngOexposed oOweat her, OO nThi ghCabuselar eas
suchlOastraf fi clareas(st ai nl essist eel [J acket sOOshal | beluti |i zed. OOPi peld
i nsul ationt ok he(6ft O evel Oshal | Obeljpr ot ect ed. O
t
3.2.2.30000 nsul ati onf or OSt r ai ght ORunsJ( OCel | ul ar 04 ass, OPhenol i cOFoanCand
Pol yi socyanur at e(JFoam

a. 0 nsul ati onOshal | OoeCappl i edt ot helpi peOwi t h(j oi nt sCkti ghtl yCbutted. O
Al | [but t ed oi nt sCandCendsshal | CbelOseal edwi t h(j oi nt Oseal ant CandO
seal edOwi t hCalvapor Or et ar der [Ocoat i nglor OPVDCOadhesi vellt ape.

b. OLongi t udi nal O apsUof [t he[ acket Omat eri al Oshal | Oover | apOnot 0 ess
thanOl- 1/ 20 nches. O0But t Ost ri psO30 nchesw delshal | CbeOpr ovi dedf or O
circunferential [Joints.

c. 0dLapsCandlbut t Ost ri psOshal | CbelOsecur ed[wi t hCadhesi veOandOst apl ed0onO
40 nchOcent er s f Onot [Of act or yOsel f - seal i ng. OO f Ost apl esCar ellused, O
t heyOshal | [beOseal edOper 0 t enI' e. " [bel ow. ONot e[ hat [st apl esCar ed
not Or equi red0Owi t hCcel | ul ar Ogl asssyst ens.

d. OOFact ory[sel f - seal i ngd apsyst ensOmay [CheOusedOwhent helanbi ent O
t enper at ur e(d sOoet weenJ400degr eesCand1200degr eesOFOdur i ngd
i nstallation. OOThed aplsyst enilshal | bell nstal | edd nCaccordancewi t hO
manuf act ur er' sCr ecommendat i ons. O0St apl er Oshal | CbheCusedOonl yO f O
speci fical | y ecomendedby [t helOmanuf act ur er . OCWher elgapsCoccur, O
t hesecti onOshal | [belr epl acedlor [t helOgapOr epai r edCbyCappl yi ngd
adhesi vellunder [ hed apCand henlst apl i ng.

e. OOAI | OSt apl es, O ncl udi nglt hoselused[t olr epai r [f act or y[sel f - seal O apd
systens, [shal | Obeldcoat edOw t hCallvapor [r et ar der Ccoat i nglor OPVDCL
adhesi velt ape. OJAl | Oseans, Cexcept [t hoselon(f act or y[sel f - seal O
systensIshal | (bellkcoat edwi t hCivapor [r et ar der Ccoat i ngUor OPVDCO
adhesi vell ape.

f. O0Br eaksOandOpunct ur es[ nCk he[J acket Omat eri al Oshal | Cbelpat chedCbyO
wr appi ngfa0st ri pOof [ acket Omat eri al Oar oundt heOpi peCandOsecuri ngl t O
wi t hCadhesi ve, Ost apl i ng, OandCcoat i ngOwi t hCvapor Or et ar der [coat i nglor O
PVDCCadhesi vell ape. O0TheOpat chOshal | Oext endChot O esst han(1- 1/ 20
i nchespast [0t hebr eak.

g. (OAt Cpenet rati onsOsuchCast her momet er s, [t heOvoi dsO nlk he[ nsul ati ond
shal | belIfil | edCandOseal edwi t hOvapor Or et ar der Ocoat i ngUor CPVDCO
adhesi vellt ape.

3.2.2.40000 nsul ati onf or OFi tti ngsCandOAccessori es
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a. 0dPi peld nsul ati onOshal | Cbeltightl yCbuttedt olk hed nsul ati onCof [t hed
fitti ngsCandlaccessori es. Thelbut t ed[ oi nt sOandOendsOshal | Thel
seal edDwi t h[j oi nt Oseal ant DandOseal ed[wi t hClallvapor [r et ar der Ocoat i ngd
or OPVDCladhesi velt ape.

b. OOPr ecut Cor Opr ef or medd nsul ati onOshal | Obe(pl acedCar oundCal | (fitti ngsO
andOaccessori esfandOshal | Oconf or nit oOM CACpl at esCexcept HasOhodi fi edd
her ei n: O0BOf or Canchor s; 010, M1, OandM30f or f i tti ngs; O140f or Cival ves; O
andJ170f or [f | angesCandOuni ons. O nsul ati onshal | (belt heOsanmed
i nsul ati onCasCt helpi pel nsul ati on, 0 ncl udi ngOdsaneldensi ty, O
t hi ckness, Oandt her mal Oconduct i vi ty. OCWher eCpr ecut / pr ef or med sO
unavai | abl e, Ori gi d0pr ef or medpi peli nsul ati onOsecti onsOmaybel
segment edd nt ot heOshapelr equi red. OO nsul at i onUof Ot heOsanmed
t hi cknessOandconducti vi t yCast helladj oi ni ngOpi peli nsul ati onshal | O
belused. O f Onest i ngOsi zeli nsul ati onl sOused, [t hel nsul ati onOshal | O
belover | apped20 ncheslor Conelpi peldi anmet er . OCEl bows [ nsul at edd
usi nglsegment s(Oshal | Oconf or nidt oM CAOTabl es12. 20['M t er ed
I nsul at i onCEl bow .

c. Uponlkconpl et i onlof 0 nsul ati onli nstal | ati onOonf | anges, Cuni ons, [
val ves, Canchors, [(Of i tti ngsOdandOaccessori es, [0t erm nati ons, Oseans, O
j oi nt sCand0i nsul ati onCnot Cpr ot ect edCby[f act or yCvapor [r et ar der O
j acket sOor OPVCK i tti nglcover sCshal | Cbhelpr ot ect ed[wi t hOPVDCOadhesi vel
t apellor [t wocoat sCof Civapor Cr et ar der Ocoat i ngfwi t haOmi ni munitt ot al O
t hi cknesslof 11/ 1600 nch, Cappl i ed[wi t h[igl ass apelenbeddedbet weenl]
coat s. dTapeseansshal | Dover | apl0 nch. OOTheOcoat i ngshal | Oext endd
out Cont ot heOadj oi ni ngOpi pel nsul ati on(20 nches. OdFabri cat ed
i nsul ati onOw t h(alf act or yCvapor Or et ar der [j acket Oshal | Cbeljpr ot ect edd
wi t hOPVDCOadhesi vel[t apelor (Ot wollcoat sof Ovapor [r et ar der Ccoat i ngOwi t h(O
alm ni mundt hi cknessOof 01/ 160 nchCandOwi t ha®20 nchwi de0gl ass[t apel
enbeddedlbet weenlcoat s. (IMWheredfitti ngd nsul ati onCbut t st oOpi pel
i nsul ati on, [t he[ oi nt sishal | Cheseal edCwi t hOalvapor COr et ar der O
coat i nglandCal40 nchOw dedASIt apewhi chOnat ches[t hel acket Oof [t he
pi peli nsul ati on.

d. O0Anchor sCat t achedOdi rect | y[t o[t hepi peshal | [bell nsul at edf or Call
suf fici ent Odi st ancell oOpr event Ocondensat i onOout Chot O esst han60
i nchesf ronit hel nsul ati on(Osur f ace.

e. 0 nsul ati onOshal | CbeOmar kedOshowi ngt hed ocat i onOof Cuni ons, O
strai ners, JandOcheckval ves.

3.2.2.50000pt i onal OPVCOFi tti ngCovers

At [t helopt i onOof [t heOCont r act or, Opr enol ded, Oonelor [t wolpi ecedPVCIK i tti ngO
cover sy [belusedd nO i eulof [t he[lvapor Or et ar der DandOenbeddedgl asst ape. (O
Fact or yOpr ecut Cor Opr enol ded[ nsul at i onOsegnent sCshal | (beCusedOunder [t he
fitti ngOcoversCf or Cel bows. OO nsul at i onOsegnent sCshal | Chet heOsanmed

i nsul ati onCast helpi pel nsul at i on ncl udi nglsaneldensi ty, [t hi ckness, CandO

t her mal Oconducti vity. OOThelcover sshal | CheOsecur edCbyOPVCOvapor [r et ar der O

t ape, Cadhesi ve, Oseal Owel di nglor Owi t h(t acksOmadef or Osecur i ngOPVCcover s. (OO
Seans[ n(k heldlcover, Oandt acksOand aps[t oCadj oi ni ngOpi peli nsul ati on[j acket, O
shal | Cbelseal edOw t hCvapor Or et ar der [t apet oCensur et hat [t heOassenbl yChasOad
cont i nuouslivapor [seal .

3. 2. 300Pi pi nglExposedt o[Méat her

Pi pi nglexposedlt olweat her Oshal | (bell nsul at eddand acket edCasOspeci fi edf or O
t heOappl i cabl e(Iservi cell nsi de[ helbui | di ng. OOAf t er (0t hi sOpr ocedur e, Oan0d
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al um nunij acket Oor OPVCH acket [shal | beOappl i ed. OOPVCH acket i ngOr equi r esCno
factory-appliedd acket [beneat h(d t, Chowever Canal | Oser vi ce[J acket Oshal | [bheO
appl i edld f [f act or yOappl i ed[j acket i ngl sCOnot OOf ur ni shed.
oo

3. 2. 3. 1000AI unmi nunmilJacket

The[ acket [shal | Dover | apfnot O esst han[20 nchesCat O ongi t udi nal CandO
circunferential [ oi nt sCandshal | CbeOsecur edDwi t h[CbandsOat Onot Chor e[t han1120

i nchlCcent ers. O0Longi t udi nal [ oi nt sOshal | Cbelover | appedCdownt oOshedDwat er O
and ocat edCat (40or 080" ¢l ockposi ti ons. OdJoi nt sConCpi pi ngl600degr eesOFOandO
bel owilshal | [bellseal ed0w t h(caul ki ngDwhi | eJover | appi ngt oOpr event Onoi st ur ed
penetration. OWMher e acket i nglonCpi pi ngd600degr eesOFCandbel owCabut sCan(d

un-i nsul at edOsur f ace, [ oi nt sOshal | belcaul kedt oljpr event Onoi st ur ed

penetrati on. 01Joi nt sOonOpi pi nglabove600degr eesOFOshal | belseal edOwi t h(all
noi st ur el et ar der.

3.2.3.20000 nsul ationOf or OFi tti ngs

Fl anges, Ouni ons, [val ves, [fitti ngs, OJandCaccessori es(shal | Cbel nsul at edCandd
fi ni shedOasOspeci fi edf or [t heOappl i cabl elIser vi ce. OJTwolcoat sOof [br eat her O
enul si ont ypelCweat her pr oof Omast i c( i nper meabl e[t oOwat er, Oper meabl et olai r) O
recomendedlby [t hel nsul ati onOmanuf act ur er Oshal | CheCappl i edOwi t h(igl asst ape
enmbeddedlbet weenlcoat s. (Tapellover | apsshal | belnot 0 esst hanOl0 nchOandO

t he(adj oi ni ngal um nunij acket Onot O esst han[20 nches. OJFact or yOpr ef or nedO

al um nunij acket sCOhaybelusedl n( i eullof [t heCabove. O0OMol dedPVCIEi tti ngd
cover sishal | belpr ovi dedDwhenOPVCH acket sOar e(usedf or st r ai ght Or unsDof O

pi pe. OOPVC i tti nglcover s(shal | OhaveOadhesi velwel ded oi nt sCandshal | [beO
weat her proof .

3. 2. 3. 3000PVCJacket
PVCL acket Oshal | Obelul travi ol et Or esi st ant CandOadhesi veOwel dedCweat her [t i ght O
wi t hOmanuf act ur er' sr ecommendedladhesi ve. (0 nst al | ati onCOshal | T ncl uded
provi si onf or [t her nmal Cexpansi on.
3. 30O0EQUI PVENTOI NSULATI ONCIl NSTALLATI ON
3. 3. 1000Gener al
Renovabl el nsul ati onOsecti onslshal | Cbelpr ovi dedt olcover Opar t sCof Cequi prment O
t hat Ohust [belopenedOperi odi cal | yOOf or Ohai nt enanceld ncl udi nglivessel [(covers, [
fasteners, [0f | angesCandlaccessori es. [OEqui prent [ nsul at i onOshal | CbeOomi tt edd
onlk hel¥ ol | owi ng:
a. OHand- hol es.
b. O0Boi | er Oranhol es.
c. Cl eanout s.
d. OOASMELst anps.
e. Ovanuf act ur er' sChanepl at es.

3. 3. 200 nsul at i ondf or OCol dCEqui prnent

Col dCequi pnent [bel ow600degr eesF: (0 nsul ati onOshal | Obef ur ni shedOonO
equi prent Chandl i ngOnedi albel owm600degr ees[F0 ncl udi ngCkt helf ol | owi ng:
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a. OPunps.
3.3.2.10000 nsul ati ondType

I nsul ati onOshal | Obelsui t abl el or (0t het enper at ur eClencount er ed. O0Thi cknesses
shal | CbelCas(f ol | ows:

a. (Equi pnent Chandl i ngOredi allbet ween1350and0600degr ees[F: 1. 50 nchOd
t hi ckCcel I ul ar Ogl ass, OL0 ncht hi ckf | exi bl eClel ast oneri cCcel | ul ar, O
1. 500 nchX hi ckOphenol i ¢f oam Cor (100 ncht hi ckOpol yi socyanur at e(df oam

3. 3. 2. 2000Punmpd nsul ati on

a. 0 nsul at eOpunps by or m ngCalboxOar oundt heOpunpOhousi ng. O0Thebox O
shal | belconst ruct edCby[f or m nglt helbot t omCandIsi desCusi ng oi nt sO
t hat Odolnot O eavelr awendsCof 0 nsul ati onCexposed. O0Joi nt sCbet ween
si desCandbet ween3si desCandbot t oniIshal | CbelJ oi neddoyCadhesi veDOwi t h(O
| apOst ri psf or Ori gi dOni neral Of i ber DandCcont act Cadhesi velf or O
fl exi bl eCel astomeri clcel | ul ar 0 nsul ati on. OOTheboxOshal | Oconf or it o
t her equi r enent sOof M CAOl nsul ati onSt dsOpl at e[No. 490whenusi ngd
fl exi bl eCel astomneri clcel | ul ar 0 nsul ati on. dJoi nt sCbet weent oplcover O
and(3si desOshal | Cfi t [t i ght | yOof or m ngCalf emal elshi pl apj oi nt Cont hel
si delpi ecesandCalmal elJ oi nt Con(kt het opCcover, [t husOmaki ngt helt opd
cover [r emovabl e.

b. O0Exposedd nsul ati onCcor ner sOshal | Obelpr ot ect edOw t h(Ocor ner Oangl es.

c. OOUponCconpl et i onlof 0 nstal | ati onOof (0t hel nsul ati on, 0 ncl udi ngd
renovabl e(lsecti ons, [t wollcoat sCof Ovapor [r et ar der Ccoat i ngOshal | hel
appl i edOwi t hOJad ayer Oof Ogl assCcl ot hCenmbeddedbet ween(t hedcoat s. 0O
The[X ot al Odr y[t hi cknessof [t helI i ni shOshal | be11/ 1600 nch. OOAQ
partingd i ne(shal | Obelpr ovi dedbet weent hellboxCandCk helr enovabl el
sectionsOal | ow ngt helr enovabl elIsect i onst obelr enovedwi t hout O
di st urbi ngt hel nsul ati onCcoat i ng. O0Caul ki nglshal | CheCappl i edt o0
parti ngd i ne, [bet weenlequi prrent OandCr enovabl e(sect i onld nsul ati on, O
andCat Cal | Openetrati ons.

3. 3. 2. 300Vapor ORet ar der

UponCconpl eti onOof 0 nstal | ati onUof [ nsul ati on, Openetrati onsOshal | Obel

caul ked. OO0Twocoat sUof Dvapor [r et ar der Ccoat i nglshal | Chelappl i edCover O

i nsul ati on, [0 ncl udi ngr enovabl e(secti ons, Owi t hCall ayer Cof DopenChesh

synt heti cOf abri cOenbeddedbet weenl[t he[dcoat s. OThelk ot al Odr y[t hi cknessOof O
thelfini shOshal | Obel/ 1600 nch. OOCaul ki ngOshal | CbheCappl i edt oOparti ngd i ned
bet weenCequi pnent Candr enovabl efsecti onl nsul ati on
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SECTI ONO15200

Pl PELI NES, OPROCESSUPI PI NGZANDUACI DUSEVER
05/ 01

PART 1 OOOGENERAL

Thi sspeci fi cati onlCcover sOpi pellkcl asses47P, (1121, Jand0156LOas[ ndi cat edCon
t hepl ans.

1. 1000REFERENCES
Thepubl i cati onsO i st edbel ow(f or nlJalpar t Oof [t hi sOspeci fi cati onlt ot held
ext ent Or ef erenced. OOTheOpubl i cat i onsOar el ef err edt ol n(kt het ext Cbybasi cO
desi gnati ononl y.
AMERI CANCPETROLEUMO NSTI TUTEL( API )
API OSpecbL (2000) [Li nedPi pe

AVERI CANOSOCI ETYOFOROTESTI NGOANDOVATERI ALSC ASTM

ASTMJA1B6/ ACIB6M (2000) OCar bonSt r uct ur al [0St eel

ASTMOAU7/ AATM (1999) OFerriticOwal | eabl e ronOCast i ngs

ASTMJAB3/ ALB3M (1999b) OPi pe, OSt eel , (Bl ackOand[Hot - Di pped, O
Zi ncOCoat ed, [(M¢l ded, CandOSearn ess

ASTMIA105/ AL1105M (1998) OCar bonISt eel OFor gi ngsf or OPi pi ngd
Appl i cations

ASTMIA1106 (1999el ) OSeam essOCar bonSt eel [OPi pelf or O
Hi gh- Tenper at ur edSer vi ce

ASTMIA126 (1995el ) OGrayd ronOCast i ngsf or Val ves, O
Fl anges, Oand[Pi pelFi tti ngs

ASTMOA153/ ACL53M (2000) [Zi ncOCoat i ngJ( Hot - Di p) Don{l r onCand
St eel (Har dwar e

ASTMIALL67 (1999) St ai nl esslandHeat - Resi sti ngQ
Chrom um N ckel OSt eel OPI at e, (OSheet , Jand
Strip

ASTMZA181/ AC181M (2000) OCar bon[ISt eel OFor gi ngs, f or O

CGener al - Pur poselPi pi ng

ASTMIA1182/ AL1182M (2000) OFor gedUor ORol | eddAl | oy- St eel 0PI pel
Fl anges, OFor gedFi t ti ngs, CandVal vesCandO
Par t sCf or OH gh- Tenper at ur e[ISer vi ce

ASTMIA193/ AC1193M (2000) Al | oy- St eel CandOSt ai nl essOSt eel O
Bol ti ngOwvat eri al sCf or OHi gh- Tenper at ur e
Servi ce

ASTMIA11 94/ Al1194M (2000) OCar bonOandCAl | oy St eel ONut sf or [
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ASTMIA216/ ACR16M

ASTMIA269

ASTMIAB12/ AC1B12M

ASTMIA334/ ALI334M

ASTMIAB95/ AL1B95M

ASTMIAA03/ AL403M

ASTMOAM423/ ALA23M

ASTMIAA36

ASTMZAUA79/ ALATIM

ASTMIAB13

ASTMIALL76

ASTMIAL780

ASTMIAL789/ ALI789M

ASTMIAC814/ AC1814M

ASTMIACB58/ ALI858M

ASTMIBB8M

ASTMID[2657

ASTMD2774

HAZWASTE

Bol t sCOf or CHi gh- Pressur efJand
Hi gh- Tenper at ur e0Ser vi ce

(1993; OR11998) [ISt eel OCast i ngs, OCar bon, O
Sui t abl e(f or OFusi on(\Meél di ng, (f or O
Hi gh- Tenper at ur eJSer vi ce

(2000) Oseam essandWel dedTAust eni ti cl
St ai nl essOSt eel OTubi ngf or OGener al OSer vi ce

(2000) Oseam essCandVel dedAust eni ticl
St ai nl ess0St eel OPi pes

(1999) OSeam essandWel deddCar bonCand
Al | oy- St eel OTubesf or OLow Tenper at ur ed
Servi ce

(1988; OR11998) OFerriticObuctil edl rond
Pr essur e- Ret ai ni ngOCast i ngsf or OUselat O
El evat edTenper at ur es

(2000) W ought OAust eni ti cOSt ai nl essOSt eel O
Pi pi ngOFi tti ngs

(1995) [O0Seam essandlEl ectri c- Vel ded
Low Al | oySt eel OTubes

(1984; ORM997el ) DAust eni ti cOG ayll ronl
Castings

(2000) Ost ai nl essSt eel Bar sCandOShapes[f or O
useld n[Boi | er sCandOC her OPr essur e[\Vessel s

(2000) CEl ectri c- Resi st ance- Wl dedOCar bon[
andUAl | oy[OSt eel OMechani cal OTubi ng

(1990b; ORM1995el ) OISt eel (Bar s, OOCar bon, O
Hot - W ought , OSpeci al OQual ity

(2000) ORepai r Oof ObanmagedandOUncoat edUAr eas
of (Hot - Di ppedGal vani zed[OCoat i ngs

(2000) Oseam essCandVel dedO
Ferritic/AusteniticlStainl essSt eel OTubi ngd
f or OGener al OSer vi ce

(1996; OR1998) [Col d- Wr ked[Mél dedO
Aust eni ti cOSt ai nl ess[ISt eel OPi pe

(2000) (Heat - Tr eat ed0Car bonISt eel OFi tti ngsO
f or OLow Tenper at ur eCandOCor r osi veldSer vi ce

(1999) OSeam essCopper (Mat er OTube( Metri c)

(1997) OHeat OFusi ondJoi ni ngOPol yol ef i n[Pi peld
andOFi ttings

(1994) OUnder gr ound nstal | ati onUof O
Ther nopl asti c[0Pr essur e[Pi pi ng
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ASTMDI2855 (1996) Ovaki ngdSol vent - Cement edJoi nt sCwi t hO
Pol y( Vi nyl OChl ori de) O( PVC) OPi pefandFi tti ngs

ASTMIDI13308 (1997) OPTFEOResi nOSki vedTape

ASTMDI13839 (1994a) Ounder gr ound nst al | ati onCof O

"Fi bergl ass" J( d ass- Fi ber - Rei nf or cedl
Ther noset t i ng- Resi n) OPi pe

ASTMIDI13892 (1993; OR1998) OPackagi ng/ Packi nglof [Pl asti cs
ASTM_E[1814 (2000) [OFi r edTest sCof OThr ough- Penet rati ond

Fi r e[St ops
ASTMIF[402 (1993; OR11999) OSaf eHandl i ngOof 0Sol vent O

Cenent s, [Pri ners, OandOC eaner sOUsedf or O
Joi ni ngOTher nopl asti cOPi pefanddFi tti ngs

ASTMF[11199 (1988; R1998) [Cast [ Al | OTenper at ur esCand
Pr essur es) Dand[WMeél dedOPi pelLi nedSt r ai ner s
(1500psi ghandd1500degr ees OFCOVaxi mun

ASTMIF[11200 (1988; R(11998) [Fabr i cat ed( el ded) OPi peld
Li ne[dSt r ai ner s[( Above115000psi glandd1500
degr eesFD)

ASTMIF[11290 (1998a) [El ect r of usi onJoi ni ngdPol yol ef i nO

Pi peJandOFi tti ngs

ASMEL NTERNATI ONAL Y ASME)

ASME[BL. 20. 1 (1983; OR1992) [OPi pelThr eads, OGener al O
Pur pose( | nch)

ASMELBL16. 1 (1998) OCast [ r onOPi peFl angesUandFl angedd
Fittings

ASMELB16. 3 (1998) Oval | eabl el ronOThr eadedFi tti ngs

ASMELBL6. 5 (1996; [B16. 5a) [Pi pelFl angesandFl angedOd
Fi tti ngsONPSOL/ 200t hr uLINPS[24

ASMELBL16. 9 (1993) OFact or y- Made[OW ought [0St eel O
But t wel di ngFi tti ngs

ASMEBL6. 11 (1996) OFor gedFi tti ngs, OSocket - Wl di ngCandO
Thr eaded

ASME[B16. 18 (1984; OR11994) [OCast OCopper TAl | oyOSol der O
Joi nt OPressurelFittings

ASME[B16. 20 (1993; OR1998) [OMet al | i cOGasket sCf or (Pi peld
Fl anges> ORi ngJoi nt, OSpi r al - Wund, OandO
Jacket ed

ASMELB16. 21 (1992) ONonnet al | i cOFl at OGasket sf or [OPi pel
Fl anges

SECTI ONO1520000Page[214



Hazar dous[Mast edTanks/ CCLi ne

ASMELB16. 26

ASME[LB16. 28

ASMELB16. 34

ASMELB31. 3

ASMEB36. 10M

ASMELB40. 1

HAZWASTE
(1988) [OCast OCopper CAl | oyOFi tti ngsf or O
Fl ar edOCopper OTubes

(1994) W ought St eel (But t wel di ngOShort O
Radi usEl bowsOandORet ur ns

(1997) val ves [} OFI anged, OThr eaded, Oand

Vel di ngCEnd

(1999) OPr ocessPi pi ng

(1996) (Mel deddandOSeam essW ought OSt eel O
Pi peld

(1991) OGauges OPr essur e ndi cati ngDbi al O

Typel} CEl ast i cCEl enent

AVERI CANCOSOCI ETYOOFOSANI TARYENG NEERI NGOJ( ASSE)

ASSE[11001

ASSE[1020

(1990) OPi pelAppl i edTAt nospheri cOTypeVacuunt]
Br eakers

(1998) OPr essur e[VacuuniBr eaker DAssenbl yO
( Reconmended[f or [0CQut door (Usage)

AVERI CANCMATERCWORKSASSOC!H AT ONC( AVWAA)

AWNALIC104

AWMNCC111

AWMNIC115

AWMNLC151

AWNLC207

AWMNALIC500

AWMNALIC504

AWMNLC511

AWMNALIC540

AWNLIC606

AWNLC651

(1995) OCenrent - Mor t ar [Li ni ngf or O
Ductil e-1ronPi peCandFi tti ngsf or (Mat er

(2000) CRubber - Gasket OJoi nt sCf or O
Ductil e-1ronPressurelPi pelandFi tti ngs

(1999) OFI angedDuct i | e- | ronOPi peW t h(O
Ductil e-1ronlor OG ay- | ronOThr eadedFl anges

(1996) (Ductil e-1ronlPi pe, OCentri fugal | yO
Cast, [f or DMt er Oor OO her CLi qui ds

(1994) [Ost eel [P peFl anges[f or CMat er wor ks
Servi cel} O0Si zes4O n. OThr ough14400 n. [ 1000
nmridThr ough3, 6000m)

(1993; OC500a) Ovet al - Seat edJGat e(Val ves[f or O

Wat er OSuppl yOSer vi ce

(1994) CRubber - Seat edBut t er f | y[Wal ves

(1997) OReduced- PressurePri nci pl e
Backf | ow Preventi onOAssenbl y

(1993) OPower - Act i vat i ngDevi cesf or [(Mal vesO
andS| ui ce0Gat es

(1997) OG oovedCandOShoul der edJoi nt s

(1999) [Di si nf ecti nglMat er OMVai ns

AVERI CANCMEL DI NGOSOCI ETY( AWS)
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AWSD1. 1 (2000) OSt r uct ur al ™Vl di ngOCode[F (ISt eel

AWB[ID1. 6 (1999) OSt r uct ur al DMl di ngOCode[F (ISt ai nl ess
St eel

AWS[D10. 4 (1986) ORecomrendedPr act i celf or (Meél di ngd

AustiniticOCrom um N ckel OSt ai nl essSt eel O
Pi pi ngCandOTubi ng

AWS[D10. 8 (1996) OReconmmendedPr act i celf or CMél di nglUof O
Chr om um Mol ybdenunidSt eel [OPi pi nglandTubi ng

AWE[D18. 1 (1999) OSpeci fi cati onf or CMel di nglof O
Aust eni ti cOSt ai nl essISt eel OTubeBandOPi pel
Systensl n(Sani t ar y[( Hygeni ¢) OAppl i cati ons
U. S. ONATI ONALOARCH VESCOANDIORECORDSADM NI STRATI ONCI( NARA)
2900CFR1910 Cccupat i onal OSaf et yCand[OHeal t hOSt andar ds
DUCTI LEO RONCPI PECRESEARCHIIASSCCI ATl ONCY DI PRA)

Dl PRA- Rest r ai nt (Desi gn (1997) OThr ust ORest r ai nt ODesi gnlf or CDucti | e
I ronOPi pe

| NTERNATI ONALCJORGANI ZATI ONCFORCSTANDARDI ZATI ONCK( | SO
| SOR28-1 (1994) OPi pelThr eads[Wher e[Pr essur e-Ti ght O
Joi nt sCar enot Ovadeont hedThr eadsd OPar t O
1: 0D nmensi ons, [OTol er ancesCandDesi gnat i on

MANUFACTURERSCSTANDARDI ZATI ONOSOC! ETYCOFOTHELDVALVECANDCFI TTI NGSO
| NDUSTRYL) MSS)

MBSOSP- 25 (1998) [Ost andar dOvar ki ngdSyst enif or [(Val ves, O
Fittings, OFI angesCandOUni ons

VBSLSP- 58 (1993) OPi pellHanger sCandOSupport s+ O
Mat eri al s, ODesi gnCandOvanuf act ur e

MBSOSP- 69 (1996) OPi peHanger sCandOSupport s O
Sel ecti onCandOAppl i cati on

VSSLSP- 89 (1998) OPi pellHanger sCandOSupport s+ O
Fabri cati onCandO nstal | ati onOPr acti ces

NACEL NTERNATI ONAL [ NACE)

NACE[RP0185 (1996) [Ext r uded, OPol yol ef i nOResi nCCoat i ngd
Syst ens W t h(OSof t Adhesi ves[f or OUnder gr ound
or OSubrer geddPi pe

NATI ONAL CEL ECTRI CALOMANUFACTURERSIASSOCI ATI ONCI( NEMA)

NEMAR250 (1997) CEncl osur esf or CEl ect ri cal OEqui prrent O
(10000vol t sOvaxi mum

NATI ONALOFI RECPROTECTI ONCASSOCI ATl ONCY( NFPA)
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NFPA49 (1994) (Hazar dous[IChem cal s(Dat a

NFPA325- 1 (1994) OFi re[Hazar dPr oper t i eslUof OFI ammabl e
Li qui ds, OGasesand[Vol ati | e(JSol i ds

NFPA704 (1996) Ol denti fi cati onlof Ot heFi r eCHazar dsO
of Ovat eri al sOf or OEmer gencyOResponse

THEOSOC! ETYOFOROPROTECTI VEOCQOATI NGSY SSPC)

SSPCOSP6/ NACE3 (1994) OComer ci al Bl ast (OCl eani ng

1.2. 2. 100Connect i onst oExi st i ngPi pi ng

Connecti onst olexi sti ngOpi pi nglsyst ensOwher enew(fi ttings n(t helexi stingd

I i neCar el equiredwi | | CbeOpai dOf or Oaccor di ngt ot hellcont ract Opri cesf or O
suchlconnecti on. OOTheOpri ceCw | | Cbelconsi der edCasf ul | Oconpensati onf or O

mat er i al Oandd abor Or equi r ed[f or Ot helr enroval CandOr epl acenent Cof [t hellexi st i ngO
pi pefasOnecessary.

1. 2. 2. 20000Connect i ons[t o[EXi st i ngOEqui pnent

Connecti ons[t olexi sti nglequi prent Dwher eCnew(f i tti ngsCf or Ot hellexi sti ngd

equi pnent Oar elr equi redOwi | | CbheOpai dOf or Oaccor di ngt o[k hecont r act Cpri cesO
for OsuchOconnecti on. OdTheOpri ceOwi | | Cbelconsi der eddasf ul | Oconpensati onf or O
mat eri al Oandd abor Or equi r edf or (0t hel nst al | ati onCof Chew(f i tti ngsCor [t held
renoval CandOr epl acenent Dof Cexi stingfittings, OasOnecessary.

1. 2000SYSTEMDESCRI PTI ON

Thi sOspeci fi cati onlcover stk helr equi r ement sCf or Jabovelandbel owgr ade i qui dO
processpi pe, Opi pelsupports, (fittings, Oequi pnent OandCaccessori es ocat edd
bot h{ nsi dellandOout si deof [0t anks.

1. 2. 100Desi gnRequi r ement s

Support Osyst ensshal | [bellsel ect eddandldesi gnedOwi t hi n(t heOspeci fi eddspans
andlconponent [0r equi renment s. OTheCabsenceof Opi pesupport sfanddet ai | sCon0O

t he[cont ract Odr awi ngsOdoesnot [r el i evelt he[OCont r act or Uof Or esponsi bi i t yOf or O
si zi ngdandOpr ovi di nglsupport st hr oughout Cfaci lity.

1. 2. 2000Per f or manceORequi renent s

Thelpr essur el ati ngsCandOnrat eri al sCOspeci fi edr epr esent O ni nunilaccept abl e
st andar dsf or Opi pi nglsyst ens. O0Thepi pi nglsyst ensshal | CbeOsui t abl e(f or [ hed
servi cesspeci fi edCand nt ended. O0EachOpi pi ngOsyst enilshal | beOcoor di nat edO
tolf uncti onasOaluni t. OOFl anges, Oval ves, [fi tti ngsCandOappurt enancesshal | O
haveCalpr essur el at i nghnho essCt hankt hat Or equi r edf or [t hesyst entil nCwhi chO
theylOar el nstal | ed.

1.2.2.1000Bur i eddPi pi ngOSyst ens
Pi pi nglsyst ensshal | Cbelsui t abl ef or Odesi gnCcondi ti ons, Oconsi deri ngt hed
pi pi nglbot hCwi t hJandOwi t hout 0 nt er nal Opr essur e. (0Consi der ati onOshal | Tbhel

gi venlt olal | Doper ati ngCandser vi cellcondi ti onsCbot h( nt er nal JandCext er nal (0t o
t he[pi pi nglsyst ens.
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1. 2. 2. 2000AbovedG adePi pi ngdSyst ens

Pi pi nglsyst enmsshal | beOsui t abl e(f or Odesi gnCcondi ti ons, Oconsi deri ngt hel

pi pi nglbot hCwi t handOwi t hout 0 nt er nal Opr essur e, andl nst al | ati onf act or s
suchlas( nsul ati on, Osupport Ospans, CandOanbi ent [t enper at ur es. [00Consi der ati ond
shal | Cbelgi ven(t oldal | Coper ati ngbandOser vi celdcondi ti onsCbot h{ nt er nal Candd
ext ernal [t ot heOpi pi ngsyst ens.

1. 3000SUBM TTALS

CGover nient Oapproval O sCrequi redf or Osubmi ttal sOw t h(a™ G' Odesi gnati on; O
submi tt al sOnot Ohavi ngCall' G' Odesi gnat i onUar e(f or [0 nf or mat i onConl y. 0WhenO
used, Oaldesi gnati onf ol | owi nglt he™ G' Odesi gnati ond denti fi esCt heUof fi cel
that Owi | | Or evi ewt he(Osubmi tt al Of or Ot heOGover nnent . O0Thef ol | owi ngOshal | Obe
subm ttedd nlaccor dancewi t hISect i on[0013300SUBM TTAL[PROCEDURES:

SD- 02[0Shop[Dr awi ngs
Pi pefandOEqui prent ;

OCEqui prrent Oshopldr awi ngsOdandOsupport Osyst enidet ai | Odr awi ngs

showi nglpi pi ngsyst ensdandCappur t enances, OsuchOasCechani cal O
joints, Oval ves, O ocal [ ndi cat or sdandOhanger s, [ ncl udi ngCallconpl et e[
I'i st Cof Oequi prent CandOmat eri al s. O0As- bui | t Odr awi ngsOshowi ngpi pel
anchor sfandgui des, Cand ayout Oof Opi pi nglsyst ens(r el ati vellt ollot her O
part sOof [t heCwor kO ncl udi nglcl ear ancesf or Omai nt enanceland

oper ati on. OJAs- bui | t Opi pi ngCand nst runent at i onldi agr ans( P&l Ds) O

i denti fyi nglandOd abel i nglequi prent, 0 nstrunent ati on, Oval ves, Ovent s, O
dr ai ns, OandOal | Dot her 0 nl i nelddevi ces; 0 f [t helcont ract Odr awi ngsO
cont ai nedP&l Ds, [t heOP&l Dsf oundd nOt heOcont r act Odr awi ngsCshal | CheO
revi sed olr ef | ect Ot he[dconst ruct edpr ocesslsyst em Oasdi r ect edCbyO
t heOContracti nglOf fi cer.

St ai nl essSt eel OPi pe; OG OExpansi onJoi nt s; 0G
SD- 0300Pr oduct [Dat a
Qualifications;

O0ADst at ement Ccerti fyi ngt hat Ot heOCont r act or Chas(t heOspeci fi edO
experi ence.

Wl ders; O

O0TheOnanesUof Oal | Oqual i fi edCwel ders, (Ot hei r 0 dent i fyi nglsynbol s, O
andt helgual i fyi nglpr ocedur esf or DeachOwel der T ncl udi ngOsupport O
dat aOsuchOas[t est Opr ocedur eslused, [Ost andar ds[t est ed[t o, (et c.

Wast e[(Mat er (DI sposal ;

(0TheOret hodOpr oposedf or Odi sposal Oof Cwast eCwat er Of r onChydr ostati c
t est sCanddi si nf ecti on, OandOal | Or equi redCper it s, Opri or [t o

per f or mi ngChydr ost ati clt ests.

Assi st ancelandTr ai ni ng; O

0ADsi gnedst at enent Ccerti fyi nglt hat [t heldi nstal | ati onldi s

sat i sfact oryOandO nCJaccor danceOw t h(t heldcont r act Odr awi ngsCandO
speci fi cati onsOandt heOmanuf act ur er' sCpr escri bedOpr ocedur esfand
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t echni ques, OuponCconpl eti onOof [t heOpr oj ect Candlbef oredfi nal O
accept ance.

Del i very, OSt or ageCandOHandl i ng;

Mat eri al Osaf et y(dat allsheet s

Mat er i al sCandOEqui prrent ; O

OOvanuf act urer' sfdescri pti veCandCk echni cal O it erat urelf or CeachO

pi pi nglsyst em [ ncl udi ngdesi gnr econmendat i ons; Opr essur e(Jand

t enper at ur eldr at i ngs; Odi mensi ons, [0t ype, Ogr adeCand st r engt hCof Cpi ped

andfittings; [t hermal Ocharacteri sticsi coeffici ent Oof Oexpansi onCandd

t her mal Oconduct i vi ty); OJandCcheni cal Or esi st ancelt olleachlchem cal CandO

chemi cal Om xt ur el nlt he i qui dOst r eam

Installation

O0TheOmanuf act urer' s nst al | ati onlr ecomrendat i onsCor [ nst ruct i onsO

for DeachOmat eri al Oor Opr ocedur et olbeluti | i zed, 0 ncl udi ngOmat eri al sO

preparation.

Pi pe0Schedul e: O

Val ve[OSchedul e: O

O0Oper at or OSchedul e: O0See0Spec1169000A i st Uof Cval veOmateri al s, O

pressurellratings, Cval veloperat or' smat eri al s, Oai r Osuppl yOpr essure, O

el ectrical Oservice, O ocati on, Osour cellof Osuppl y, OandOr ef er encel

i dentificationBasl ndi cat edd nlt helcont ract Odr awi ngs. O0AO i st Uof O

any[speci al [t ool sOnecessar y[f or Ceachlval velt ypeCandOappurt enances

f ur ni shedf or Cadj ust ment, Ooper at i on, Omai nt enancelanddi sassenbl y.
SD- 060Test [Reports

Pi pe(lLeakage(TTest s; [

Hydrostati clTests; O

Pneunmati cOTest s; O

OCopi esUof Cal | Of i el dCt est Or epor t sCwi t hi n[1240hour sUof Ot he
conpl eti onCof [t he[t est .

SD-070Certificates

Contractor'sO nstallation;
O0AODst at enent Osi gnedCby [t helr ei nf or cedt her noset ti nglr esi n(pi pelandO
pl asti cOpi peOhanuf acturer' sCrepresentativelkertifyinglthat [t hed
Cont ract or' sOper sonnel Car e(capabl eCof Oproper | yO nstal i ngt heD
pi pi nglsyst enidlont heOpr oj ect .
SD- 1000per at i onCandOVai nt enancelDat a
Pi pi ngCandOAppur t enances;

0Si x Ocopi esCeachCof Coper at i onCandOrai nt enancelimanual sO n( ndexedO
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bookl et OOf or m O0Oper at i onOmanual sOshal | Odet ai | [t he(Ost ep- by- st epO

pr ocedur esr equi r ed[f or Ospeci al i zed[Ist art up, Doper at i onCandOshut downd
of Opi pi ngOsyst ens, OandOshal | 0 ncl udet heCOhanuf act ur er' sCnhame, Chodel O
nunber, Opart s i st DandCbri ef Odescri pti onCof Opi pi ngQequi pnent Osuchd
aslval vesOand[ot her Oappurt enancesCandt hei r Ooasi cCoper ati ngd

f eat ur es. 0OMai nt enancelmanual sOshal | O i st Or out i neOmai nt enancel

pr ocedur esCand(t r oubl eshoot i nglgui desf or [ heCequi prent , CandOshal | O
i ncl udeOpi pi ng ayout OandOval vel ocati ons.

1. A000OQUALI FI CATI ONS
1. 4. 100Cont r act or

Cont r act or [shal | Chavellsuccessf ul | y[conpl et edOat O east [300pr oj ect s0of [0t he
samellscopelandOsi zeOor O ar ger Owi t hi n[t hed ast 60year s. OContract or Oshal | O
denonstrat e(Ispeci fi cOexperi encell nlregar dt okt he(dsyst entl nstal | ati ont oCbel
per f or med.

1. 4. 2000\Wel der s

Thewel di nglof Opr essur epi pi nglsyst ensIshal | beld nCaccor dancewi t h(

qual i fyi ngpr ocedur esCusi nglCper f or mancelqual i fi edOwel der sCdandCoper at or s. [
Pr ocedur esCandwel der s(Oshal | (beOqual i fi edd nCaccordancew t h(OSect i on(J050930
VEELDI NG, OPRESSURELPI PI NGCANDCACI DOPI Pl NGand[OSt r uct ur al Orenber sOshal | beO
wel dedl nCaccor dancelwi t hOSect i onJ05093MELDI NG, OSTRUCTURAL.

1. 5SOO0GENERAL LD OBOREQUI REMENTS

Pi pi ngmat eri al sdandOappurt enancesshal | thelasspeci f i eddandCasOshownOonO

t hedr awi ngs, OandOshal | CbeOsui t abl e[ or [t he(ser vi cel nt ended. OOPi pi ngd

mat eri al s, Oappurt enancesandOequi pnent Osuppl i edCasOpar t Oof Ot hi sOcontract O
shal | DbeChewdandunusedlexcept OOf or [t est i nglequi prent . O0Conponent st hat O
servelt hesamef uncti onCOandOar et heOsanesi zeldshal | Tbell dent i cal Opr oduct s
of [t heOsanelOhanuf act ur er. O0TheOgener al Ot eri al st oCbeOusedf or [t heOpi pi ngO
syst ensar e(d ndi cat edlbyser vi cel n[t heOPi pe(Schedul edJG0008pi pi nglcl assO
35P, 47P, 1121L, 035HP, Cand156L.

1. 5. 1000Conponent s

Pi pi nglequi pnent OandOappur t enancesshal | beOnew(pr oduct sOof Cequal Orat eri al O
andr ati ngsOast heCconnect i ngpi pe.

1. 5. 2000St andar dOPr oduct s

Mat er i al OandCequi prent Oshal | Chet helst andar dOpr oduct sUof Dalmanuf act urer O
regul arl yOengagedO nt heOmanuf act uri ngCof [t heOpr oduct sCandshal | O

essential | yOdupl i cat el t ens [ hat Chavelbeenll n(3sati sf act oryCuselI or Cat 0 east O
50year sOpri or [t otbhi dOopeni ng. O0Noni nal 0si zesf or Ost andar di zedpr oduct sO

shal | Cbelused. O0Pi pe, Oval ves, [f i tt i ngsOandCappur t enancesshal | ObelOsupport edd
byOalser vi cellor gani zat i ont hat 0 s, [ n(t heOopi ni onOof [t he(OCont racti ngd

O ficer, OOreasonabl y(conveni ent [t ot helki te.

1.5. 30000 denti fication
Eachpi ecellof Opi peshal | Cbear [t heOASTMIdesi gnhat i onCandCal | Tot her Ohar ki ngsO
requi redf or [t hat Odesi gnat i on. OVal ves(shal | Cbear Callsecur el y(at t achedt agd

wi t h(Ot heOnanuf act ur er ' sChane, [val velOnhodel Ohunber, CandOval vel denti fi cati onOd
per manent | ydi spl ayedOandbeOrar ked[ nCaccor dancewi t h[OVSSOSP- 25.
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1. 6JJ0ODELI VERY, OSTORAGEDANDOHANDLI NG

Mat eri al sCdel i ver edCandOpl aced[ nOst or ageOshal | TbelIst or ed0Owi t h(Opr ot ecti onO
f r onit heOweat her, Oexcessi velhum di t yCivari ati on, Oexcessi velt enper at ur ed

vari ation, di rt, Odust Cand/ or Cot her Ccont ani nant s. (OPr oper Opr ot ect i onCandO
car e(of Omat eri al [bef or e, Oduri nglandCafter [ nstal | ati onli st heOContract or' s
responsi bi lity. O0AnyOrat eri al Of oundt oCbeOdanagedshal | [belr epl acedCat [0t he
Contract or' slexpense. ODur i ngl nst al | ati on, Opi pi nglshal | CbeOcapped™ olkeepO
out [di rt CandOot her [f or ei gnUmat t er . O0ADmat eri al Osaf et y(dat allsheet [ nO

conf or mancew t h[R9OCFR19100Sect i on[11200( g) Ushal | Cacconpanyleachlchem cal O
del i ver edf or Ousel nOpi pel nstal | ati on. O0At Calm ni num [t hi s0 ncl udesCal | O
sol vent s, 0sol vent Ccenent s, (gl uesCandCot her Omat eri al sCt hat OhayCcont ai n0
hazar dousCconmpounds. OOHandl i nglshal | bel nOaccor dancewi t hOASTMIF402. [0
Storagelfacilitieslshal | Cbelkl assi fi edCandOrar ked[ nOaccor dancewi t hTINFPAO
704, Ow t hOcl assi fi cati onCasO ndi cat ed nCONFPAA9CandONFPA325- 1. (Ovat eri al sO
shal | Cbelst or edCwi t hpr ot ect i onf r oniJjpunct ure, Odi rt, Ogr ease, Onoi sture, O
mechani cal Oabr asi ons, Oexcessi velheat, [Cul t ravi ol et [ W) [r adi at i onOdanage, Dor O
ot her Odamage. (P peCandfitti ngsOshal | CbeChandl eddandIst or ed nOaccor dancel
wi t h{t heOmanuf act urer' sCr ecommendat i on. 0PI ast i cOpi pefshal | Cbelpacked, O
packagedUandOrar ked nCaccor danceOw t hDASTMD13892.

1. 7000PROIECT/ SI TEDCONDI TI ONS
1. 7. 1000Envi ronnent al ORequi r enent s

Buri edpi pi ngOat [t heOsi t edmay[belsubj ect Ot oCcor r osi onf r onit heOsur r oundi ngd
soi | . OSt ai nl esspi pelshal | Chavelpr ot ecti vellcoat i nglfi el dCappl i ed.

1. 7. 2000Exi st i ngOdCondi ti ons

TheCont r act or Oshal | [belr esponsi bl e or [t heOveri fi cati onOof Dexi sti ngOpi pi ngd
andOpenetrati ons. O0Pri or Ot olor deri nglmat eri al s, [t heCont r act or Oshal | Oexposel
al | Oexi sti ngOpi pesCwhi chOar et olbellconnect edt olnew(pi pel i nes. O0TheO
Contractor shal | Oiveri fylt he(Osi ze, Omat eri al , [ oi nt [t ypes, Cel evati on, O

hori zont al 0 ocat i on, Candpi pelser vi cellof Cexi sti ngOpi pes, Candi nspect [si zed
and ocati on0of Ost ruct ur edpenetrati ons(t ollveri f yCadequacyUof Owal | (sl eeves, O
andlot her Dopeni ngsChbef or el nst al | i nglconnect i ngpi pes.

1.7.3000Veri fi cati onCof CDi mensi ons

Af t er Cbecom ngf ami | i ar Ow t hCal | Odet ai | sCOof [t heOwor k, [t he[OCont r act or Oshal | O
verifylal | Odi nensi onsO nlt hel¥ i el d, OandCshal | Cadvi selt heOCont racti ngQ
O fi cer Oof Oanydi scr epancybef or eper f or mi ngt heDwor k.

1. 80OSEQUENCI NGZJANDOSCHEDULI NG
For sl ab, Of | oor, Owal |, CandOr oof Openet r at i ons, [t heCont r act or Oshal | Thavel
onsi t efpertinent Dwal | Opi pesfands| eevesbef or el heyOar el equi redf or O
pl acenment 0 nCconcr et el or ms. OTheCont r act or Oshal | Overi f y£andOcoor di nat e[
t hesi zeand ocat i onUof [hui | di ngCandOst r uct ur eCpi pelpenet rati onsCbef orel
f or mi ngCandOpl aci nglconcr et e.

1. 90000OMAI NTENANCE

1. 9. 1000Ser vi ce
Ser vi ces[f or aut omat i cOval vellor Odoubl eCcont ai nnent 0 eakOdet ecti onO

noni t ori ngOsyst enilshal | ODoelpr ovi dedCbyCalmanuf act ur er' sr epresent ati veOwho[d
i sCexperi encedl nlt hel nstal | ati on, Oadj ust nent CandOoper at i onOof [0t he
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equi prent Ospeci fi ed. OOTheOr epresent ati veldshal | 0 nspect (0t held nstal | ati on, O
andOsuper vi selt he(adj ust ment Oand[t est i ngCof [ heCequi prrent .

1.9. 2000Extralvat eri al s
PART 2 PRODUCTS
2. 100ucti | e- 1 ronPi pe

Ductil e-ironlpi peshal | Oconf or nidt o DAWMNC151, Cwor ki ngCpr essur e(not O essO
t han01500psi , Cunl essot her wi selIshownCor Ospeci fi ed. O0Pi pelshal | [beO

cenment - nortar i nedd nCaccor dancewi t hODAWMNC104. OOLi ni ngsOshal | Obed

st andar d. OWhen( nst al | edCunder gr ound, Opi peshal | Cbelcoat ed. OCFI angedO
ductil el ronOpi peOw t h(t hr eadedf | angesshal | Cbel nCaccor danceDOw t hOAWN
Cl115.

2. 2000st eel OPi pe
2. 2. 1000Pi ped800mmi 300 nches) CandOLar ger, ONot OGal vani zed

St eel Opi pe, Onot Ogal vani zed, Oshal | Oconf or nt oDAWMNOC2000wi t hOdi mensi onal O
requi renent sCasgi venli nOASMEB36. 10M or Cpi pe6L nchesi nOdi anet er Candd

| ar ger, CandOASTMIACK 3 or Osnal | er [si zes. O0OPi pelshal | ObeOwel dedCor Oseam ess
wi t hOpl ai nCor Oshoul der edCandgr oovedOends O nCaccor dancewi t hOAWMNOC606Cf or O
usewi t h(Orechani cal Ocoupl i ngsOor [bel | - and- spi got Cendswi t h(r ubber Ogasket s. [0
Bel | - and- spi got Oends[f or Osi zesO esst han60 nchesOdi anet er shal | belasO
requi r edby OAWNALC200.

2. 2. 2000CGal vani zedst eel OPi pe
Gal vani zed[Ist eel Opi pelshal | Oconf or mt oOASTMJACS3, [Ost andar dDwei ght .
2. 2. 3000Pr ot ecti vevat eri al sCIf or OSt eel OPi pe

Prot ecti veOmat eri al sf or [st eel [pi pe, Oexcept Casot herwi selspeci fi ed, Oshal | O
belrechani cal | yCappl i edd nCalf act or yOor Opl ant Cespeci al | yOequi ppedf or [t heO
pur pose. O0TheOmat eri al sOshal | , Cunl essCot her wi seldi ndi cat ed0ont he[Odr awi ngs, [
consi st Oof Oonelof (0t helf ol | owi ngf or [t held ndi cat edpi pelnat eri al Candsi ze:

a. 0dPi pellandfittingsd esst han30 nches(i n(di anet er Oshal | heD
t hor oughl y[cl eanedCof [f or ei gnOmat eri al by [Owi r elbr ushi ngCandsol vent O
cl eani ng, Candt henlgi venOlCcoat Cof Ccoal -t ar Opr i mer Cand2coat sCof O
coal -t ar Cenanel Oconf or m nglt oDAWMLC203; [t hr eadedends Dof Opi pefand
fittingsOshal | Obeladequat el yOpr ot ect edOpri or [t olcoat i ng.

b. OOPi ped300 ncheslor OLar ger, ONot OGal vani zed:

(1) OdCenent - nor t ar Ocoat i ngCandO i ni nghshal | Oconf or nit oCandCshal | CheO
appl i edd nCOconf or manceOw t hOAWNC205. 00Cemrent - nor t ar Ccoat i ngCandO
I i ni ngsOshal | Onot CheOusedf or Opi ped esst han40 nches ndi anet er .

(2) OdCoal -t ar Cenamel O i ni ng, Ocoat i ngdandDOw appi nglshal | Oconf or it o
AWMNAOC2030f or Oat eri al s, Onet hodof Cappl i cati on, [t est sdandOhandl i ng. O
Non- asbest osOmat eri al [shal | CbelCusedf or Ot he[out er wr ap.

(3) OCenent -nmortar i ni ng, 0 n i eullof Ocoal -tar Cenamel O i ni ng, Omayd
belusedOwi t h(coal -t ar Oenanel Ocoat i ngCandCw appi ng. O00Cenent - nor t ar O
I'i ni nglshal | COconf or mt oOandshal | CheOappl i edd nOconf or manceOwi t h(O
AWNALC205.
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2. 3000Copper OTubi ng
Copper [t ubi ngshal | Cconf or nit o JASTMBB8, (TypelK, Oanneal ed.

2. 40000st eel OPi pedSyst em

2. 4. 100000Not OGal vani zedOSt eel OPi pel
Fitti ngsOandOspeci al s(shal | CbeChadelof [t heOsanmelnat eri al Cast helpi pe. O
Speci al sCOandfi t ti ngsOmyoelradelof (st andar d(ist eel [0t ubet ur nsCor O
segment al | yOwel dedOsect i ons, (Wi t hOends [t oCaccommodat e[t he[t ypeOof Ccoupl i ngsO
or [J oi nt sOspeci fi edf or [t he(pi pe. OODi mensi onsCof [Ost eel Opi pefitti ngsCshal I O
beld nOaccor dancelw t hDAWNC208. O0Thelt hi cknessOandpr essur elr at i ngOof Opi ped
fitti ngsOandOspeci al sOshal | Cbelnot O esst hant helt hi cknessspeci fi eddandO
t heOpressurelratinglcal cul at edf or [t helpi pewi t hOwhi cht heyOar eCused. O
ProtectiveOmaterial sCofor(fittingsCandOspeci al sCOshal | befasspeci fi eddf or O
t he[pi pe. O0Speci al sCandf i tti ngst hat Ocannot Cbelnechani cal | yd i ned, Ccoat ed, O
andDOw appedUshal | (bed i ned, Ocoat ed, DandDOw appedCbyhand, Ousi nglt heOsanmed
mat eri al Ousedf or [t heOpi peDw t h(Ot heOsanmeCnunber Oof Oappl i cat i onsUof CeachO
mat eri al , Osnoot hl yCappl i ed.

2. 4. 2003Gal vani zedISt eel OPi pi ng

Steel (fitti ngsOshal | Obelgal vani zed. 00Scr ewedIf i tti ngsCshal | Oconf or mt o JASMVED
B16. 3. OOFl angedfi tti ngsOshal | Oconf or mdt o JAWNCC207.

2.4. 30000 el ectriclFittings
Dielectricfitti ngsGshal | Obel nstal | edlbet weenlt hr eadedf er r ousCandO
nonf errousOret al | i cOpi pe, Of i tti ngsOandval ves, Cexcept Dwher ellcor por ati ond
st opsj oi nOmai ns. (DI el ectricfittingsOshal | Ooprevent Onet al -t o- met al Ocont act O
of Odi ssim | arOretal | i cOpi pi nglel enent sCandOshal | CbeOsui t abl e(f or [t hed
requi r edCwor ki ngCpr essur e.
2. 5000Copper OTubi ngdSyst em

Fitti ngsOandOspeci al slshal | Cbelf | ar edUandCconf or nilt o JASMVECB16. 26.

2. 6 JCARBONCISTEEL [Pl PI NGLSYSTEM

2. 6. 1000Car bonISt eel OPi pe

2.6. 1. 1000Gener al OSer vi ce
Car bon[3st eel Opi peOshal | Oreet [t her equi r erent sCof DASTMJAL3/ ALb3Msean ess,
ASTMJAM 060G ade DATAPI OSpecbL, OSchedul e[40Candshal | Chell nCaccor dancel
wi t h(Pi pe0Schedul e, hot - di ppedlgal vani zed. OCBuri edCdcar bonst eel Opi pi ngCandd
fittingsOshal | ObelSchedul e30.

2.6. 1. 2000H ghOTenper at ur edSer vi ce, USt ai nl essist eel / PVC

2.6. 1. 3000Chem cal OProcessISer vi ce

2. 6. 2000Car bonSt eel OTubi ng

Tubi ngOshal | Oreet [t her equi r erent sCof DASTMJA334/ AD334M seamn ess0G ade[1[0
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car bonst eel ASTMJA423/ AlM23M Oseant ess, 0Gr aded10 ow- al | oyCcar bonst eel O
wi t hCnom nal OOsi zeOandOwal | [t hi cknessO nCaccor danceDw t h(OPi pedSchedul e.

2. 6. 3000Car bonOSt eel dJoi nt's

Car bon(st eel Opi pi ngOshal | el oi nedbyOst r ai ght -t hr eadedCcoupl i ngs 0000
Tubi ngOshal | (belj oi nedOusi nglconpressionfittings. 0D el ectricOfittingsOorO
i sol ati on[j oi nt sCshal | Cbelpr ovi ded(bet weenlal | Odi ssi mi | ar Oret al s.

2. 6. 4000Car bonOSt eel OFi t ti ngs

Fi ttingsOshal | (belcar bonOst eel . OWher ellcast [f i t ti ngsCar e(not Cavai | abl e, O
segnent al Owel dedOst eel Of i t ti ngs, DASTMJAL3/ ACB3M OG ade[B, [heet i nglt hel
requi r ement sCof Omanuf act urer' sCr ecommendedwal | Tt hi cknessesshal | (beO
fabri cat ed.

2.6. 4. 10000hr eadedFi t ti ngs

Threadedfi tti ngsOshal | ObedC ass[1150, Onal | eabl el ron, DASTMJAA7/ ALA7TM O
conf or mi nglt oOASMELBL6. 3, [bl ack, [banded, [f or gedOcar bonOst eel DASTMIA1L05/ A
105M Oconf or mi ngt oOASMEB16. 1100 owllcar bonOst eel , DASTMJAC858/ ALIB58M [0

conf or mi nglt oOASMELB16. 11, Tandt hr eadedl nCaccor dancewi t hODASMECBL. 20. 1. (10
Thr eaded, [ri gi dlcoupl i ngsshal | CbeOwel ded, (bl ackOTyped [hot - di ppedd

gal vani zedOand[ hr eadedlli nJaccor dancewi t hODASMEBL. 20. 1. (10

Pol yt et raf | uor oet hyl ened( PTFE) [pi pe-t hr eadt apelconf or m nglt oCASTMID133080
shal | Cbelused[f or I ubri cant/ seal ant .

2.6.4. 2000l di ngOFi tti ngs

Wl di ngfi ttingsOshal | (belbutt-wel ded. OOl di ngfitti ngsCshal | Cbhelf or gedO
st eel , DASTMZJA105/ ACL05MICI ass15000 ow car bonst eel , DASTMJACB58/ ALIB58MI
wel dedOconf or m nglt oOASMEB16. 9Cand JASMEB16. 28.

2.6. 4. 3000F angeddFi tti ngs

Thel nt er nal Odi anmet er [bor esUof [Of | angesUandf | angedfi tti ngsOshal | Chelt he
samelas[t hat Uof [t heassoci at edpi pe. OOThef | angesshal | Cbe[3sl i p- onOor O

t hreadedt ype. OOFI angesCandf | angedfitti ngsOshal | bel)f or gedst eel , CASTMIAO
105/ AO105M [Of acedCandOdr i | | edt oOASMEB16. 50C assO15000wi t h{Of | at Of ace. OO
Cast [Ist eel [backi ngf | anges, DASTMIA[R16/ ACR16MIG ade[MCA, [(Van(St onel[t ype, O
shal | beldri | | edd nCconf or mancew t hOASMEOB16. 500C ass150. OFor [t i e-i n(t o0

exi stinglfl anges, [t heOCont ract or Oshal | Of i el dd0checkOexi sti ngf | angesOf or O
non- st andar d(bol t [hol ellconfi gur ati onsCandOshal | Odesi gnCasr equi r edt o

assur enewpi pelJand(¥f | angelimat elpr oper | y. (OBol ti nglshal | Cbeal | oy-steel O
ASTMIAM 93/ AO193MIG ade[B7hex[headbol t sCandOASTMZIAL94/ AC194MIG adeDAChex O
headOnut s. ODWhenOmat i ngf | angelonCval vesUOor Cequi prrent [0 sOcast [ ron, DASTMIAD
193/ A 93MIGr adeBB8C ass1bol t sCandOASTMIA194/ AI194M1G ade18[heavy hexO
headOnut sOshal | Cbelused. O0Bol t sOshal | CheOpr ovi dedDwi t hOwasher sCof [t heOsane
mat eri al Oas(t helbol t s. O0Gasket sOshal | Oreet [t her equi r enent sOof DASMVEB16. 5. (O
Nonnet al | i cOgasket sCshal | Cconf or nit o JASMVEB16. 210andbeOalmaxi nunilo. 1250 n. O
t hi ckCchl or opr enellr ubber, Odur onet er Char dness[No. 80, (11, 5000psi Oni ni nuntl
tensil estrengt h, O1250per cent Oni ni mumiZel ongati on, Of | at Or i nglt ypelf or Cused

wi t hOOr ai sedf acel | angesCandf ul | Of acelt ypelf or Dusewi t h(If | at Of acelf | anges. O
Metal I'i cOringj oi nt Ogasket sCshal | Oconf or nit oDASMEB16. 200andbelconstr uct ed
of [SS.

2. 6. 50000Car bon[ISt eel (OCoat i ngs

Car bon[st eel Opi pi nglconponent s(shal | [bellcoat edOw t h(dcor r osi on[r esi st ant [
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mat eri al s. O0Coat i ngsOandf i ni shesOshal | Cbe1100Cper cent [hol i day[f r ee.
2.6.5.1000sSi | i conedCoat i ng

Car bon(Ist eel Opi pi ngOsur f acesshal | [belpr epar edd naccor dancewi t h(OSSPCOSPO
6/ NACE[B. OOTheOsur f acesOshal | ChaveBanCal kydOpr i mer Cof Omi | sOdryOF i | mid
t hi ckness[f ol | owedby [t wollal kydOnodi fi edIsi | i conel¥ i nal Ocoat s.

2.6.5. 200 ncOCoat i ng

Gal vani zi ngshal | (be(hot - di pOappl i edOandOreet [t helr equi r emrent s Oof DASTMJAO
153/ A(1153M [kl ect r opl at ed(zi nclor Ocadni unipl at i ngi sCunaccept abl e. (0O

St ai nl essist eel Oconmponent sOmaybelsubsti t ut edDwher egal vani zi ngd sO

speci fi ed.

2.6.5. 30000her nopl ast i cOResi n(0Coat i ngCSyst em

Car bonst eel Opi pi ngOsur f acesshal | ChaveUOaOni ni nunidof 040coat sUof Ophenol i cO
typelcoati ngsOappl i edOat Calmi ni nuniddr yOf i | it hi cknessUOof O1. 60 | sOper Ocoat . O
[OEachcoat Oshal | CbebakedOat (3000degr eesOFf or 0100 nut es. OOTheOf ul | O

coat i nglsyst enilshal | Ooelcur edd nOanCovenOat 03750degr eesOFCf or 300 nut es. O
Car bon(Ist eel Opi pi ngldsyst enflconponent sCshal | Cbelcoat ed(wi t hCanCadhesi vel yO
nount edpol yet hyl enellcoat i nglsyst em O0Thelcont i nuous! yOext rudedd

pol yet hyl eneCandadhesi vellcoat i nglsyst eniimat eri al slshal | Oconf or nit 0o ONACED
RP018500TypelA.

2. 6. 60000Car bon[ISt eel [OCat hodi c[OPr ot ecti on
Bur i edf er r ouspi pi nglshal | Chavellcat hodi cCpr ot ecti on.

2. 6. 7000Li nedst eel OCat hodi cOPr ot ecti on
Bur i edIf er r ouspi pi nglshal | Chavellkat hodi cOpr ot ecti on.

2. 7000STAI NLESSOSTEELOPI PI NGISYSTEM

2. 7. 1000Aust eni ti cOPi pi ng

2.7.1.1000st ai nl essSt eel OPi pe
St ai nl essist eel Opi pelshal | be316LCandOshal | Oreet [t heOwel di ngCr equi r ement sO
of OSect i on05093. 0PI peUshal | Cbelni ni nunilSchedul e[40. OOSt ai nl essUst eel pi ped
shal | Oconf or nit oOASTMJA099/ A999M [Pi peshal | belaci dr esi st ant [Of or Call
concentrati onlof (50% i tri cOaci ddand(50%Isul furi cOaci dOw t hOaOvaxi nmuntd
t erper at ur elof 15000F. (OOSt ai nl essst eel Opi peld nt endedf or Ogener al Ccor rosi vel
servi celshal | Oheet [t helr equi r enent sOof DASTMIA312/ A(1312M [seam ess(f or O
fit-upOandOal i gnment Oqual ity, OC assOSWIASTMIAB14/ ACB14MT or Of | angedCandO
col d- bendi ngOqual i ty, 0A assOSW 0OG adedTP316L, [OSchedul e340S0 nCaccor danced
wi t h(OSt andar dO0Schedul e[Pi pe.

2.7.1.2000st ai nl essOSt eel OPi peJoi nti ng
Al'l Caci dOsewer Opi pelshal | Doelcont i nuousCwel dedJUON. OOWel di ngDshal | Oconpl yO
wi t h(ISect i on[005093. TAl | [ot her Opi pesshal | Cbel¥f | anged. OOFI angedgasket s
shal | CbedTef | on. OBol t s, Onut s, ODandCwasher sCf or [ | anged[ oi nt sCshal | Cbed3160
st ai nl ess(st eel .

2.7.1. 3000Expansi onJoi nt s

SECTI ONO1520000Page[225



Hazar dous[Mast edTanks/ CCLi ne HAZWASTE

Expansi on[j oi nt s(f or Ost ai nl essst eel Opi pi nglshal | beOPTFEO i nedr ubber O
expansi on[j oi nt . OOThebody[shal | Cbelconst r uct edCof Cpol yest er Ocor dOandO
fabric, Ow relrei nforcenment, Ochl or obut yl Cel ast omer CandOPTFEO i ner . OOTheO
expansi onlj oi nt Oshal | CbelOdoubl elar ch, Ospool [t ype. 00 t Oshal | CheOpr ovi dedO
wi t hCOcont r ol Or odOpl at esCandl at er al Oconpr essi onOsl eeves, O ni nunif our Oper O
expansi onlj oi nt . O0Pr oduct Oshal | CbeOPr ocoSer i es(1152/ BTOor Oappr ovedCequal .

2.7.1.4000st ai nl essSt eel OTubi ng

St ai nl essst eel [t ubi ngOshal | Oreet [t helr equi r enent sCof DASTMIJAR69ASTMIAG32, O
wel ded, OG- adedTP316LOASTMIALI789/ ALT789M [seam essIG ade1S327600wi t h(nomi nal O
si zelJandDwal | [t hi ckness[ nCaccor dancewi t h(Pi pe(Schedul e.

2.7.1.5000St ai nl essOSt eel MJoints

St ai nl essst eel Opi pi ngdshal | Tbelj oi nedby [t hr eadedCcoupl i ngs. O0Tubi ngd
shal | Cbe[j oi nedusi ngCconpressionfittings. ODi el ectricfittingsOord
i sol ati on(j oi ntsOshal | CbeOpr ovi ded[bet weenCal | Odi ssi m | ar Oret al s.

2.7.1. 6000St ai nl essSt eel IMel di ngOFi tti ngs

Wel di ngfi ttingsOshal | Cbelbutt-wel di ng. OMél di ngfitti ngsOshal | Cbelf or ged
austeniticOstainl esslsteel , JASTMIA[A03/ ALUO3MIG adeTP316L, [but t - wel di ngd
fittings, 0d ass[OCR, Oconf or m ngt oJASMEB16. 9CandJASMEB16. 28[0socket - wel di ngd
fittings, O0C ass[MP- S, Cconf or m ngt oOASMEB16. 11.

2.7.1. 7000st ai nl essSt eel OFl angeddFi tti ngs

Thel nt er nal Odi anmet er Cbor esUof [Of | angesUand(f | angedfi tti ngsOshal | Chelt hed
samelas[t hat Uof [t heOassoci at edpi pe. OOThef | angesshal | (bheOwel dedCheckOO
type. OOFl angesUandOf | angedfi tti ngsCshal | Cbelf or gedCaust eni ti cst ai nl essO
st eel , DASTMJA182/ AlI182M1Gr adeTP304L, (OC ass[1150, (dri | | edt oOASMEB16. 50

wi t hCal OFor [t i e-i n(k ollexi sti ngf | anges, [t heOCont ract or Oshal | (f i el dCcheckO
exi sti ngf | angesf or Onon- st andar dCbol t Thol eCconfi gurati onsCandOshal | Odesi gnd
aslr equi reddt oCassur eCnewpi peCandf | angelrat eCpr oper | y. O0Bol ti nglshal | heO
al | oy- st eel DASTMIA1193/ AT193M G ade[hexhead[bol t sCandDASTMJA194/ AT1194M]
G ade80hex[headlhut s. 0WhenOmat i ngf | angelConCval vesUor Cequi prent 0 sCcast O

i ron, DASTMJA193/ Al1193M1Gr ade1B8ICI ass[I1bol t sCandASTMIA1194/ AT194MIG aded
8Cheavylhex[headlnut sCshal | Cbelused. (Bol t sCshal | Obelpr ovi ded[wi t hCwasher s
of (t heOsanmeOmat eri al Oast he(bol t s. 00Gasket sCshal | Oreet [t he[r equi r emrent sof O
ASMEB16. 5. ONonnet al | i cOgasket sOshal | Oconf or nit oDASMEB16. 210andbeal

maxi muntdl/ 80 ncht hi ckOchl or opr enelr ubber, Odur onet er Char dnessONo. 80, 1, 5000
psi Om ni munit ensi | e(dst rengt h, 12500per cent Oni ni muniZel ongati on, Of [ at Ori ngd
typelf or Ouselwi t h(r ai sedf acelf | angesUOandf ul | Of acelt ypelf or Cusewi t h(If | at O
facelf | anges. OMet al | i cCri ngJ oi nt Ogasket sCshal | Oconf or nidt 0o OASMEB16. 20Cand
belconst ruct edCof O

2.7. 1. 8000Conpr essi onFi tti ngsOf or OTubi ng
Conpressi onlfittingsOshal | Obelof DASTMIALA79/ ALA79M st ai nl esslist eel , O0G adel

TP316, Onut s, [f er rul esCandCbodi esr at ed(t oCalni ni nunipsi g. OOThr eadsOshal | Tbhel
st rai ght Cconf or mi ng(t o SO 228- 1ASME[BL. 1.

2. 8J0UA NTS

2.8. 1000Duct i | e-1rondPi peJoi nti ng
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a. 0OMechani cal § oi nt sOshal | ObeDof [t hest uf fi ngfbox [t ypeOandOshal | O
conf or nt oDAWNALC111.

b. OOPush- on[j oi nt sshal | Oconf or nit o CAWMOCL11.

c. ORubber Ogasket sCandd ubri cant sCshal | Oconf or nit ot heOappl i cabl ed
requi r enent sOof DAWNAC111.

2. 8. 200000st eel OOPi pelJoi nting
2.8.2.10000st eel OPi pe, ONot [OGal vani zed
a. Ovechani cal Ocoupl i ngsOshal | Obelasspeci fi ed.

b. OBel | - and- spi got [J oi nt stOf or Cusew t hOr ubber Ogasket sOshal | Oconf or it o
AWNALC200, CasOappr opri at el or (0t helt ypelof Opi pe. O0ORubber Ogasket sO
shal | Oconf or it oCappl i cabl elr equi r enent s Oof JAWNACC200.

c. OOFl angesOshal | Oconf or nit oCAWNCC207, OandOshal | CbelusedConl yO nCaboveO
groundd nstal | ati onCor Owher edshownUon[k heOdr awi ngs, Oor CwhenO
approved.

2. 8. 2. 2000Mechani cal OCoupl i ngs

Mechani cal Ocoupl i ngsf or [st eel [pi pelshal | Cbe hel(sl eevell ype, Cor Dwhen(d
approved, [t helOspl i t-sl eevellt ypeCandOshal | Opr ovi defallt i ght Of | exi bl e[ oi nt O
under (al | Or easonabl e(condi ti ons, OsuchOaspi pelnovenent sCcausedbyO

expansi on, Ccontraction, sl i ght Osetti ngOor Oshi fti ngl nt heCgr ound, Omi nor O
variations n(trenchgradi ents, Candt raf fi cOvi brati ons. O0Coupl i ngsOshal | beO
of Ost rengt hOnot O esst hanCt headj oi ni ngOpi pel i ne.

2. 8. 300BondedJoi nt s

OFor Cal | Of er r ousOpi pe, Oalnet al | i cCbondOshal | CbelOpr ovi dedOat Ceachj oi nt, O

i ncl udi ngj oi nt sOmadelwi t h{If | exi bl eCcoupl i ngs, Ccaul ki ng, Cor Or ubber Ogasket s, O
of (f errousCret al | i cOpi pi nglt olef f ect Ocont i nuouslconducti vity. 0dThe[bondO

wi relshal | bedSi ze1/ OCcopper Oconduct or Osui t abl e(f or Odi r ect [buri al Oshapedd

t oOst andcl ear Uof [t he[ oi nt . OOThelbondshal | CbeOof (0t helt her mal Cwel dCt ype.

2.8.4000 sol ati onJoi nts

| sol ati onj oi nt sOshal | Cbel nst al | edCbet weenChont hr eadedf er r ousCandO

nonf errousOret al | i cOpi pe, Ofi tti ngsOdandOval ves. (0 sol ati on[ oi nt sCshal | O
consi st Oof Oal0sandwi ch-typelf | angell sol ati onCOgasket Cof [t heldi el ectri clt ype, O
i sol ati onCwasher s, Oand0 sol ati on(sl eevesf or OOf | angelbol t s. OO sol ati onO
gasket sshal | (be(f ul | Of acedOwi t hCout si delddi amet er Cequal Ot ot hef | angel

out si dedi anet er. OBol t T sol ati onsl eevesshal | Chelf ul | O engt h. O0OUni t sO
shal | Cbeof Caldshape oOpr event et al -t o- net al Ocont act Dof Odi ssim | ard

met al | i cOpi pi ngCel enent s.

a. 0S| eeve-typelcoupl i ngsOshal | Cbelusedf or 0 oi ni ngOpl ai nCendpi pe
secti ons. O0Thet wollcoupl i ngsshal | Cconsi st Cof Oonelist eel Om ddl e
ring, t wollst eel [f ol | ower s, [t wollgasket s, Candt heChecessar yst eel O
bol t sOandChut st oCconpr esst he[lgasket s.

b. O0OSplit-sl eevelt ypelcoupl i ngsOraybelusedl nCabovegr oundd
i nstal |l ati onsCOwhenOappr ovedl nlspeci al [si t uati onsCandshal | Oconsi st O
of Ogasket sCandCalChousi ngli nt wollor Omor e(Osect i onsOwi t h(t henecessar yd
bol t sOandOnut s.
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2. 8. 50000Copper OTubi ngJoi nti ng

Joi nt sshal | Cbellconpr essi on-patternfl aredCandshal | CbeChadelwi t h(t hed
speci fiedfittings.

2. 9U'VALVEDBOXES

Val vel[boxesshal | [bellcast [ r onCor Cconcr et e, Cexcept [t hat Oconcr et e[boxesOhay
bel nstal | edlonl yO n ocat i onsCnhot Osubj ect edt olvehi culartraffic. O

Cast - i ron[boxesshal | (belext ensi ont ypeOwi t h(Isl i de-t ype(adj ust ment Cand[wi t h([J
fl aredbase. OdTheOn ni munitt hi cknessCof Omret al Oshal | Ohed3/ 1600 nch. OJConcr et e
boxesOshal | belt heOst andar dpr oduct Cof Calimanuf act ur er Cof Opr ecast Cconcr et e
equi prent . O0TheDOwor dO0' WATER' Oshal | [belcast [ nCt heOcover . OdThebox engt hO
shal | Cadapt, Owi t hout [f ul | Cext ensi on, [t o[t heOdept hDof Ccover Or equi r edCover O

t he(pi peat [t heCval vel ocati on.

2. 100000 SOLATI ONCI O NTSOANDOCOUPLI NGS
2.10. 100D el ectri cOFi tti ngs

Dielectricfitti ngsCshal | Cbelprovi dedCbet weenl(t hr eadedf er r ousCandO

nonf errousOret al | i cOpi pe, (fitti ngsfdandOval ves. 0D el ectricfittingsOshal |l O
prevent Ohet al -t o- met al Ocont act Cof Odi ssimi | ar Oret al i cOpi pi ngCel enent sdandO
shal | Cbe[sui t abl el or [t helr equi r edCwor ki ngCpr essur e, [t enper at ur efJand
corrosi velapplication.

2.10. 2000 sol ati onJoi nts

I sol ati on{j oi nt sOshal | ObeOpr ovi dedbet weenCnont hr eadedf er r ousCOandO

nonf errousOret al | i cOpi pelfitti ngsCandlval ves. 00 sol ati on[j oi nt sCshal | O
consi st Uof Oanl sol ati onOgasket Cof [t heldi el ectri ck ype, [ sol ati onOwasher s
and0 sol ati on(sl eevesf or Of | angelbol t s. 00 sol ati onOgasket sCshal | Cheful 1 O
facedOw t hCanOout si dedi anet er Cequal [t ot helf | angeOout si de(di anet er. 0Bol t O
i sol ati onl3sl eevesshal | oelf ul | O engt h. OOUni t sOshal | belof Dal0shapelt o
prevent Ohet al -t o- met al Ocont act Cof Odi ssi mi | ar Oret al i cOpi pi ngCel enent s.

2.10. 3000Met al 1'i cOPi pi ngOCoupl i ngs

Thrust Ot i esOshal | Cbelpr ovi dedDwher eOshownOonk helcont r act Odr awi ngsCandO
wher el equi r edt olr est r ai n(t helf or ce[ddevel opedCby 1. 5000 i mest heOraxi muni]
al | owabl eCoper at i nglpr essur eslspeci fi ed. OdFor Chet al | i ¢cOpi peUot her Tt han
ductil eliron, [t hrust Cti esUshal | Cbelatt achedOwi t h(of abri cat edd ugs. OFor O
ducti | el ronpi pe, Ot hrust [t i esOshal | Obe(att achedOw t hCIsocket Ocl anpsCagai nst O
algr ooved[ oi nt Ocoupl i nglor OO | ange. O0For OexposedO nst al | ati ons, [izi nc- pl at edd
nut sdandool t sCOshal | Dbelused. OCHowever, Chi gh-strengt h, O ow al | oyOst eel , O nO
accordancelw t hOAWMNC111, Omay[beOsubst i t ut edf or DuseonOcast O r onCandd
ductil el ronOcoupl i ngs. OO0For Cbur i edCandOsubner gedi nst al | ati ons, Ost ai nl ess
st eel [bol t sCandlCnut sCshal | Chelpr ovi ded. 0O0St eel Om ddl eCr i ngsCOand(Cf ol | ower s
shal | Cbelpr essur el est edbeyondlyi el d(poi nt .

2.10. 3. 1000sl eeve- TypeCoupl i ngs
Sl eeve-t ypelkcoupl i ngslshal | CbeCOusedf or [ oi ni ngOpl ai nCendOpi pelsecti ons nO
alf | exi bl edmanner Owi t hCalOdi anet er Ot oOpr oper | yOf i t Tt hepi pe. O0AOcoupl i ngO

shal | Oconsi st Dof Conelist eel Oduct i | el ronOni ddl elr i ng, [t wolist eel Oducti | e ronO
foll owers, [t wollel ast oneri cOwedgeddsect i on(Ogasket sCandlCel |'i pti c-neck, O
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track- headOst eel (bol t sCdesi gned™ oOpr oper | yOconpr esst he(Ogasket s. O0For Cpi ped
si zes[bet weend0. 500 nch hr oughOOL. 500 nch, [ helf ol | ower sOshal | ChelOducti | e

i ron, Jandt helOm ddl elr i ngOshal | Obeld nCaccor dancewi t hDASTMJA5130w t hCAWNL
Cll1lilbol ti ng, O i ght Opat t er nCcoupl i ng. OOFor Opi pellsi zesO20 nchesUandd ar ger, O
t heIf ol | ower sshal | (beOASTMIA395/ ALB9SM T, Candt helm ddl e(r i nglshal | (heO
ASTMIAB13000W t hOAWNIC111[bol ti ng, O i ght Opat t er nCcoupl i ng. 0JGasket sCshal | O
beOnat ur al Or ubber . O0OSpl i t Osl eeve-t ypelcoupl i ngsOraybelused nCabovegr oundd

i nstal |l ati onsOunder [speci al [si t uati onsCandfwhenOappr oved[ nCadvancelby [t hel
ContractingCOf ficer.

2.10. 3. 2000Tr ansi t i onOCoupl i ngs

Transi ti onal Ocoupl i ngsOray[belusedt oconnect [0t wolpi pesof [ hesanme

mat eri al [t hat OhaveOsmal | Odi f f er encesl nOout si dedi anet er . OOACf ul 1 yO

assenbl edX ransi ti onal Ocoupl i nglshal | Chel3si zed™ oOpr oper | y[f i t Opi ped

di anet ers. O0Thelcoupl i nglshal | Oconsi st Cof Oonelist eel (mi ddl elri ng, Ot wolist eel O
Of ol | ower s, [t wollel ast oneri cOwedgeldIsect i on(gasket sCandCel | i pti c-neck, O
track- headOst eel (bol t sCdesi gned™ oOpr oper | yOconpr esst heldgasket s. dTheO

coupl i nglshal | DuseOnat ur al Or ubber, O nsul at edCgasket s. OOTheOcoupl i ngOshal 1 O
besi zed[t olmat ch[t helJassoci at ed[pi pi ng.

2. 10. 3. 3000FI angedCoupl i ngCAdapt er s

FI angedCcoupl i ngfadapt er sCshal | Chelf ul | yCassenbl edCuni t sOranuf act ur edt o
meet CASTMJAM260C assB, [Ocast [ ron. OOThef | angesshal | Omat eOw t hCASMECB16. 1
d ass[BLIf | angeslUof Ot heOsamelhom nal Osi ze. OOJALf act or yOappl i edCcor rosi ond

resi st ant Ocoat i nglshal | Obelappl i ed. OdThelcoupl i ngOshal | Ouselnat ur al Or ubber O
gasket s. OWher e(pi pelnovenent COout Tof [t heCadapt or OhayOoccur , Opr oper O

anchor ageof (0t helpi pelshal | Cbepr ovi dedUandcoupl i ngsOshal | Obelf ur ni shedO

wi t h ockOpi ns. OOTheOcoupl i ngOshal | Chellsi zed™ oOnat cht heOassoci at edpi pi ng.

2. 10. 4000Coupl i ngsf or ONonnet al | i cOPi pi ng
2.10. 4. 1000Bel | owsOCoupl i ng

Albel | owsOcoupl i ngOshal | ChaveOalm ni nunilof [t woOpol yt et r af | uor oet hyl eneld
(PTFE) Cconvol uti onsCunl esslot her wi seldshown, Owi t h(Oduct i | e[ r onOJf | anged, O
facedOanddri | | edOt oOASMEB16. 100Cl assJ1500endconnect i ons, OandOnet al O

r ei nf or ci nglbands. O0TheOraxi nunidal | owabl eOwor ki ngOpr essur e(Ishal | Cbe1400

psi glat (01200degr eesOF. OBol ti ngshal | Cbe i mi t edt olr est rai n(t hef or ced
devel opediby. 50k i mest heOspeci fi edOdmaxi nunidal | owabl eCoper at i ngOpr essur e. OO
Thelcoupl i nglshal | Doelsi zedt oOmat chk heCassoci at edOpi pi ng.

2. 1100VALVES
2.11. 1000Gener al ORequi r ement sCFor [(Val ves

Val veslIshal | [ ncl udeCoper at or, Oact uat or, Thandwheel , Ochai nOwheel , Cext ensi onO
st em [Of | oor Ost and, Cwor niJandOgear Coper at or, Coper at i ngChut , Ochai n, Ow ench, O
andOal | Dot her Oaccessori esr equi r edf or Callconpl et eloper ati on. OThelval vesO
shal | Cbesui t abl e or [t held nt endedser vi ce. Renewabl epar t sCar e(not [t o[beOd
of Call ower Oqual i t y[t han(t hoselspeci fi ed. OWVal vesOshal | [belt he(sane(si zeOasO
adj oi ni ngpi pe. ONVal velendsshal | (belconpati bl eCwi t h(Jadj acent Cpi pi ngd

syst em O0AnCoper at or shal | Chesi zed[t oCoper at e[k heassoci at edval vel or [t he
ful | Orangelof Opr essur esCandlivel oci ti es. OVal vesOwi | | Dopenlby [t ur ni ngd

count ercl ockwi seldd. O0Cper at or s, Oact uat or s, OandOaccessori es(shal | Cbelf act oryO
nount ed.
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2. 11. 200 val veOSchedul eJ( SeeSect i on[1169000At t achnent O10andOAppendi x DA&B)

Requi renment srel ati vell ot hi sOpar agr aphOar e0shownOon[t he[Val veOSchedul eCandO
Oper at or OSchedul e ocat edd nlt helcont r act Odr awi ngsCunder OSect i on[016900.

2. 11. 300Check[Val ves
2.11. 3. 1000Swi ngdCheck[Val ves
Swi nglcheckval vesIshal | Oconf or nilt ot helf ol | owi ng:

a. 0swi nglcheckval ves, (R0 nchesCandsnal | er, Oshal | OhaveCaOOTP3160
st ai nl essst eel O0body, O nCaccor danceOwi t hDASMEB16. 1101
socket - wel di ngOASMVEB16. 110t hr eadedASMEB16. 500 | angedASME[B16. 1[0
fl angedASMVEB16. 18[sol der [J oi nt Odends. (O Val vesshal | ChaveOalswi ngd
type, Or epl aceabl ellbut adi enelacryl onitril epol ytetrafl uoroet hyl eneld
(PTFE) Odi sc. OVal vesshal | Obellr at edf or (20000psi glser vi ce.

b. OOSwi nglcheckOval ves, 2. 500 nchest hr oughOO120 nches, Oshal | ThaveOaO
TP316[Ist ai nl essst eel OObody, O nCaccor dancew t hOASMELB16. 110
socket - wel di ngASMEB16. 110t hr eadedASMEB16. 500 | angedASMEBL6. 10
fl angedends. OVal vesshal | ChaveCalbr onze- nount edswi nglt ype, 0000
hi nges, Candst ai nl essst eel [hi ngelOshaft Owi t hOout si de ever CandO
wei ght Ospri ng. O Val vesOshal | Cbhelr at edf or (2000psi glser vi ce.

2.11. 3. 20000Ther mopl ast i cOCheckVal ve

Ther nopl asti clcheckOval ves, (0. 2500 ncht hr ough160 nches, Oshal | CheCal

bal | - checkOdesi gn, Omanuf act ur edOof Opol yvi nyl Ochl ori delJ( PVC) Cchl ori nat edO

pol yvi nyl Ochl ori de}( CPVC) Opol ypr opyl ened( PP) Opol yvi nyl i denedf | uori ded( PVDF) O
wi t h{If | angeddsocket [t hr eaded, 0 nfaccor dancewi t hDASMECBL. 20. 1, CendO

connecti ons. OVal vesshal | [belr at edf or 01500psi glser vi ce. O Val vesshal | O
havelf | uoro- el ast oneri cO ri nglseal sCandseat s. (D scsishal | helfittedOw t hO
alpol yvi nyl Ochl ori de( PVC) Ccoi | Ogui de. O0Capsshal | Cbelof ChexOdesi gn.

2.11. 3. 3000Bal | OCheck[Val ve

Bal | Ccheckval ves, 010 nchCand ar ger, Oshal | Cbel nCaccor dancelw t hOASVED

B16. 11[socket - wel di ngASME[B16. 11t hr eadedASMELB16. 5Cf | angedends, Oandlcast [
TP316[Ist ai nl esslist eel Opol yvi nyl Ochl ori de)( PVC) O0bodi es[wi t hCalkl eanout Cand
fl oatinglbal | . OOFI angesshal | DoeASMEB16. 100Cl ass125. (O Val ves[shal | heO

rat eddf or 01000psi glser vi celJandOshal | ObeOsui t abl elf or Overti cal Cor Chori zont al O
flow

2. 11. 4000CGat e[Val ves
2.11. 4. 1000Cener al OSer vi ce0Gat e[Val ves
Gener al Oservi celdgat ellval vesshal | Oconf or nit ot he[f ol | owi ng:
a. 0dGat elval ves, (200 nchesOandOsnal | er, Oshal | Chavelbr onzel(bodi esCandd
st ens, Oscrewedbonnet s, [si ngl e(dsol i diwedgelbr onzelldi scs, OandCri si ngd
stens. O Val vesOshal | (belr at edf or O1750psi gOser vi cefandOconf or it o
ASME[B16. 3400Cl ass[OAl. EndOconnect i onsshal | CbeJASVEB16. 5Cf | anged
ASMECBL6. 1 | angedlor DASMELB16. 11t hr eaded. OVal ves[shal | Chel
equi ppedwi t hChandwheel Coper at or s.
b. O0Gat elival ves, [2. 500 nchesOandO ar ger, Oshal | ChavelNi - r esi st ant [bodi es
wi t hONi - r esi st ant [st ai nl esslIst eel [t ri m OVal vesOshal | Oreet [t he
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requi r enent sOof DAWNOIC500AWNCC5090andChavedC ass[2500Cf | anged, O nO
accordancewi t hOASMEOBL. 20. 1, Onechani cal  oi nt DendCconnect i ons. OO
Bonnet [shal | beOalkcl anpdO0S&YBol t ed[t ype. 0D scsshal | CbheOper ORFAAPO
requi renent s. OEachlgat ellval ve, 01600 nchesCand ar ger, Oshal | 0 ncl udeO
alby- passof (0t he(Osanmelat er i al sCast he(gat e(val ve. O0Thebypass[

shal | Oneet Ot her equi r enent sCof DAWNOC500. (0Val vesOshal | [bel(r at ed

f or (20000psi glser vi ce. OVal vesshal | Cbelequi ppedOw t hChandwheel O
oper at ors.

2.11. 5000G obeval ves
2.11. 5. 1000Gener al (Requi r ement sFor 03 obe[Val ves

A obellval ves, B0 nchesOandsnmal | er, Oshal | belgl obelist yl elval veOandOshal | O
have[ITP3160st ai nl essst eel (bodi es, Owi t hOst ai nl essOst eel Tt ri m Oandbonnet s. [0
Val ves(Ishal | Cconf or nit oOASMEB16. 3400Cl assA1, Candshal | ChaveOASMEB16. 110
socket - wel di ngASMEB16. 11t hr eadedASMEB16. 50 | angedASME[B16. 1 | angedASMED
B16. 18[sol der [J oi nt OJJendconnect i ons. OVal vesshal | 0 ncl udet hr eaded0OS&YD
bonnet s, 0 nsi deOscr ews, OO0 si nglst ens, [0di scsOconst ruct edUof Ost ai nl essCst eel O
0, Candst ai nl essOst eel 00 i ngs. OVal vesOshal | Thelr at edf or (12000psi g0

servi ce. dNal vesshal | beCequi ppedwi t hOhandwheel Coper at or s.

2.11. 600But terfl y[Val ves
2.11. 6. 10000st andar d0Ser vi ce[But t er f | y[Val ve

Butterfl ylval ves, (200 nchesOandO ar ger, Oshal | Chavel ronlst ai nl essst eel O

bodi es, Owaf er Owi t hOASMVEB16. 5Cf | angedlCendconnecti ons. (0Val vesshal | O

conf or mdt o DAWNAOC50400C ass150. OO0 scsOshal | ObeOcont our edDASTMOA436 0Ty pe110
Ni -resi st Ocast O ronwi t hOmraxi nunil eadCcont ent Cof (0. 0030per cent [Ost ai nl essO

st eel . OOThelval veldlshaft sOshal | [best ai nl essst eel Owi t h(Osel f -1 ubri cati ng, O
corrosion-resistant sl eevellt ypelbeari ngs. ONal veldseat sof or (240 nchCandO

smal | er Oval vesshal | [belat t ached oCei t her [ helval velbodyor [t hedi scOandO
shal | Obelconst ruct edCof Cchl or opr enefandCappr ovedCequal . OVal vesOshal | ThaveO
manual , O ocki ngChandd ever.

2.11. 70000per at or s
2.11. 7. 1000vanual OOper at or

Thel¥ or ced nCaOmanual Doper at or Oshal | Onot Cexceed139. 30poundOunder Cany O
operati nglcondi ti on, 0 ncl udi ngd ni ti al Obr eakaway. OOTheCoper at or Oshal | Ched
equi ppedwi t h(lgear [r educt i onOwhenf or cellexceeds[139. 30pound. OO0TheOranual O
oper at or shal | Cbealksel f -1 ocki nglt ypelor Oshal | Obelequi ppedwi t hCal

sel f-1 ocki ngldevi ce. OOAposi ti onl ndi cat or Oshal | CheOsuppl i edConO
qguarter-turnlval ves. OWor nidandOgear Coper at or s(shal | CheOalone- pi ecelldesi gnld
wi t hOwor m gear sCof Ogear [br onzeOmat eri al . OOWor nilshal | ObelChar denedal | oyO

st eel Owi t h[t het hr eadOgr oundOandOpol i shed. O0Tr avel i ngOnut [t ypeloper at or s
shal | Chavelt hr eader Ost eel Or eachlr ods[wi t hTan[ nt er nal | y[t hr eadedObr onzeor O
ducti | el ronlnut .

a. (OExposedOper at or s. (JExposedloper at or s(shal | Chavelgal vani zedOandO
pai nt edChandwheel s. OdLever Coper at or sCar e(al | owedOonOquart er -turnQd
val ves[80 nchesCandsnal | er. O0OCr anksOshal | Obelsuppl i edConCgear [t ypel
operat ors. 0 f O ocat ed0of f of [t heCoper at or [f | oor, Ochai nOwheel O
oper at or (wi t h(t i ebacks, Cext ensi onlst em [f | oor Ost ands, CandCUot her O
accessori eslshal | Obelpr ovi dedt oCper ni t Doper ati onf r onrinor mal O
operationl evel . OWVal velhandl esOshal | [belcapabl ellof Opadl ocki ng, bandd
wheel slshal | [be ockabl e t hJalOchai nCandpadl ock.
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b. OOUnder gr ounddOper at or s. O Bur i edIser vi celloper at or sdonlval vesO ar ger O
t han[2. 500 nchesshal | ThaveCalR0 nchOoper ati ngOnut . OCBur i edd
oper at or sfonval ves[20 nchesOandOsnal | er Oshal | OhaveOalkr ossChandl el
f or Doper at i on[byOaldf or kedkey. O0TheOnovi ngOpar t sCof Cival veCandD
oper at or shal | (belencl osedl nChousi nglt oCpr event Ccont act Owi t h(t he
soi | . 0OBuri edOser vi celoper at or sCf or Oquar t er - t ur nCval vesshal | CheO
desi gned o[wi t hst andCani nput [0t or queCof 4500 oot - poundCof 0 nput O
t orquelat [t he[f ul | yOopenOor UOf ul | y[cl osedOposi ti ons, OandOshal | Thel
gr easelpackedlandgasket edt o[wi t hst andUalsubrer si onld nCwat er [t o
10. 20psi g. OBur i edval vesshal | havelext ensi on[Ist ens, [bonnet s, Cand
val ve[boxes.

2.11. 7. 200Pneumat i cOCper at or

Pneurat i cCoper at or sCOshal | Cbelpr ovi dedCconpl et e[wi t hCact uat ors, Cai r Oset s, [
exhaust Oruf f | er s, Ospeedlcontrol s, Opi | ot Osol enoi ds, [Osaf et y[ivent ed sol ati onO
val ves, OandOaccessori es. O0TheOpneumat i cCoper at or sshal | beOsui t abl e(f or O

ful | Doper ati onlr angelof Cval veOat Cai r Osuppl yOpr essur ed ndi cat ed. O0Act uat or s
shal | Or et ur n(t heOval vet ot helcl osedposi ti onCupond ossof Osi gnal Cunl essO

ot herw sell ndi cat ed. O0OSpri ngsshal | Or et urnCval vel ot hi sCf ai | edOposi tion. O
Pneurat i cCoper at or sCshal | Chef ur ni shedOwi t h(f eat ur esnot edCont heOOper at or [
Schedul el n(t heOcont ract Odr awi ngs. OJLi mi t Oswi t chesOshal | ObeOpr ovi dedUonCal | O
actuators.

a. 0OCyl i nder OAct uat or s. Cyl i nder Cact uat or sOshal | Oconf or it o DAWNIC5400
andCoper at e[wi t hCOanCai r Osuppl yOpr essur elof 0800psi g. O0Thehonswi vel O
typelshal | (beltotal | yCencl osedOwi t h(lt ravel Ost opsOandposi ti ond
i ndi cat or, Oanddshal | (belf act oryd ubri cat eddandOseal ed, Or equi ri nglnho
addi tional O ubri cation. OOTheOdoubl e(acti nglk ypeOshal | ChelO
nonmet al | i c[f or Doper at i onConOnonl ubri cat edCai r Candshal | ChaveOall
manual Cover ri del ndependent Oof [t helcyl i nder . OOTheOmanual Coveri del
shal | Obel ocat edCasdi r ect edoy OOCO

b. OODi aphr agmJAct uat or s. (DI aphr agnilact uat or sCshal | ChaveOalspri ngd
returniwi t hCalst eel Dor Cal unmi nuniddi aphr agnilcaseCandOspri ngltbarrel , O
st eel Ospri nglandCact uat or (st em Candf abri c-r ei nf or cedOchl or opr enedd
di aphragm O0Thelact uat or sCusedOonOquar t er -t ur nCval vesOshal | O ncl uded
alt ot al | yOencl osedlival velact uat i nglmechani sniwi t h(Jadj ust abl el ravel O
st opsCandlval velposi ti onl ndi cat or Owi t hChanual Coverri del f O
i ndi cat ed. OOThelact uat i nghmrechani snidshal | Obef act oryd ubri cat edCandO
seal ed. (D aphr agnilact uat or sCshal | [besi zedOandCconf i gur edf or [t hed
servi celd ndi cat edCandCanai r Osuppl yOpr essur eCof (350psi g.

c. OOAI r OSet s. OOThelai r Oset Oshal | G ncl udeCalpr essur elr egul at or Owi t hO
internal Orelief, filter, Ooutl et Opressurelgauge, OandCadj ust abl ed
reducedpr essur elr angeCasr equi r edby [t he[val veOact uat or. 0Theai r O
set Oshal | ChaveOanOal um nunibodyOandChandwheel , Osaf et yCvent edO
| ockout 0 sol ati onlval ve, DandOgaugelr ange11. 33t o[k i mesCaxi munt]
oper ati nglpressure.

d. OOLi mi t OSwi t ches. LI mi t Oswi t chesOshal | Obelsi ngl e- pol e, Odoubl e-t hr owd
(SPDT) [t ype, Or at ed100anpsCat 11200vol t sCac, thoused nCaONEMACR2500
TypeOencl osur e, OandCadj ust abl edf or DopenCandcl osedval vel
positions.

e. Posi ti oners. OOTheposi ti oner sf or Chodul at i ngCact uat or sCshal | Ched

pneunat i c[f or ce[bal ancel nstrunent sCt ollcont r ol [ival veOposi ti onsCasall
functi onOof (0t hel nput Osi gnal s. 0Theposi ti oner sCshal | Oacconpl i shO
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posi tiveOpositioni nglof Oval velbyOalmrechani cal [f eedbackconnecti ond

f ronikt heOval veOact uat i ngOrechani sm O0Posi ti onf eedbackshal | Thel
provi dedt hr oughCOalchar act eri zed i near Ocanit oCal | owdadj ust ment Oof O
val velposi ti oni ngQandO nput Usi gnal . OOTheOposi ti oner Oshal | Ched

sui tabl ef or Cei t her Oalldoubl ellact i ngUor Ospri ngr et ur nCact uat or . O0TheO
posi tioner Oshal | Chavellzer odandOspanCadj ust nent CandCbe(f i el dO

reversi bl ef or Odi rect Oor Or ever sellact i on. 00Gaugesshal | [bel ncl udedd
f or Osuppl yOandOout put Opr essur efJandf or O nput OOsi gnal Opr essure. 0

Modul at i ngQval velposi ti oner sOshal | Doper at eConCalB0t o1150psi g™
pneumat i cCor 40t o[200mACel ect ri cO nput Osi gnal COunl essOot herwi seld

i ndi cat ed. O0AOposi ti oner [f or Odc i nput Osi gnal Owi t h(t ransducer sCshal | O
convert (0t hellel ectri cal Osi gnal [t ot he(appr opri at eCpneunat i cOsi gnal . 00
ThelX ransducer Oshal | [bell nt egral 0w t h(t he(Oposi ti oner OJor Oalsepar at e
conmponent . (I f Osepar at e, [t het ransducer [shal | Cbelf act or yOnount edOond
t heOpneumat i cCoper at or . OOLi nelel ect ri cOpower Onot Oshal | Tnot Ched

requi redf or [t ransducer Ooper at i on. O0Cor r osi on-resi st ant Cencl osures
for Oposi tionersCandtransducer siishal | CheOspl ash- OandOhoi st ur e- proof O
wi t h(jgasket edJcovers.

f . O0Sol enoi d[Val ve. OAOsol enoi dlval veshal | Opi | ot Tt helcont r ol Cact uat or O
i n[t heCappropri atelconfi gurati onf or Ot helkt ypeOof Cact uat or Cbei ngd
control | ed. OOJACpi | ot Doper at eddi aphr agnit ypelsol enoi dival velshal | O
havealbr ass O bodyCandr esi | i ent Oseat CandCoper at e[wi t hOm ni nunt
operati nglpressureldi fferential OnolOgr eat er [t han(110. 200psi CandO
maxi mumJoper at i ngCpr essur edi fferenti al Ono esst han1500psi . OO0
I nt ernal Opart sCshal | Cbelcorrosi on-resi stant. OThelOsol enoi dlval vel
shal | Chaveld assOFCnol dedlcoi | sCf or Doper ati ondond1200vol t s, 060- Hz, O
ac, Ounl essot herwi selld ndi cat ed. O0ThelOsol enoi dCencl osurelshal | O
conf or ndt oONEMAR2500Type4. O0Sol enoi dsOonOdoubl elact i nglcyl i nder sO
f or Dopen- cl oseandt hrot t| i nglval vesOshal | Obef our - way Owi t hCdual O
coi | s. 0JSol enoi dsOonOspri nglr et ur nCicyl i nder sCf or Dopen- cl osefand
throttlinglval vesOshal | (belk hr ee-way, Ospri nglr et urn. OJAnCai r O
exhaust Onuf f | er Oshal | Cbelf ur ni shedO nt heOexhaust Opor t Oof Cal | O
act uat or Opi | ot Osol enoi dlval ves.

2.11. 7. 300CE! ect ri cOOper at or

El ectri cloper at or sCshal | Obeljpr ovi dedCconpl et eCwi t h(Jact uat or s, Ospeed

control sCandOaccessori es. OOThelact uat or s(shal | Doper at eCon120VAC, 060[Hz (0
wi t hCall75000per cent Odut ycycl efandshal | bhelequi ppedOwi t hOanOACCE her mal O
over| oadCpr ot ect or Owi t hCaut omat i c[r est, Or ever si nglhi - di recti onal Coper ati onO
forOusewi t hOquarter-turnOval ves, Dor Or ot at i ngQequi prent [t of ul | Or ot ati on. OO
CGeari ngshal | (belalt wo- st agelpl anet ary, Oper manent | y ubri cat edOsel f -1 ocki ngd
geartrai nOwi thsel f-1ubricati nglbeari ngs; [connect i onsCvi alimal elout put O
staf f. OOTheOst art - uplk or queshal | be1120Cf oot - pound. OOThelst al | Tt or qued

shal | be[11500f oot - pound. OOTwo Ok ravel Ost op i mt Oswi t chesOwi t h(Ocans, O

i nternal , 00 ndependent, Oadj ust abl e, CandCact uat edbyCOcansOshal | CheOrount edOon
theddri velOshaft . OJAsi delnmount edChandt ur nOwheel Oshal | CheOpr ovi dedf or Caldl
manual Coverri de. O0TheOact uat or sOshal | ThaveOalONEMAR500Ty pe4000encl osur e

wi t hCalcor rosi onlr esi st ant, [bakedOepoxyf i ni shCasOst andar d. OOThelact uat or O
shal | Coper at e[l nCalt enper at ur e(r angelof O3 40k o01500degr eesOF. [00Act uat or s
shal | Of ai | O nO ast Oposi ti onlunl essOot her wi seld ndi cat ed. OCEl ectri cCoperat orsQd
shal | Cbelf ur ni shedwi t h(f eat ur esCnhot edTont he[Val veOSchedul el n[t hel

cont ract Odr awi ngsCunder OSect i on0169000At t achnment 01 0or DAppendi xOA&B. OOLi mit O
swi t chesOshal | Obelpr ovi dedConal | Cact uat or s.

a. OLi m t OSwi t ches. LI m t Oswi t chesOshal | [bellsi ngl e- pol e, Odoubl e-t hr ow(]

( SPDT) [t ype, [Or at edd100anps Oat [11200vol t sCac, ChousedO nCalINEMAR2500
TypelOencl osur e, OandCadj ust abl edf or DopenCandcl osedval vel
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posi tions.

b. OOPosi ti oners. OTheOposi ti oner sOf or Orodul at i ngQact uat or sCshal | O
control Oval velposi ti onsOasOalf unct i onCof [t hel nput Osi gnal s. O0TheOd
posi tioner Oshal | Ooper at elon[01200VAC, (16000Hz. [vol t age. O0TheOode Dof O
operati onlishal | Ooeldi rect Cacti ng. OOVbdul ati nglival veJposi ti onersQd
shal | Coper at eConCal4t o[ROCMAL nput Osi gnal Cunl essCot her wi seld
i ndi cat ed. O0Cor r osi on-r esi st ant Cencl osur esf or Oposi ti oner sCshal | Chel
spl ash- andnoi st ur e- pr oof Wi t hJgasket edlcovers.

2.11. 800val veOAccessori es
2.11. 8. 10000T7aggi ng

I dentificationltagsUOradeOof [brassli ndi cati nglser vi ceCandlval veChunber Oshown[d
onlkt he[Val veOSchedul eld nCt helcont r act Odr awi ngsOunder OSect i on0169000

At tachment 01 0shal | Obel nst al | edConOval vesOusi ngfNo. M20AWGE copper Owi re. [0
Tagsshal | (bel. 3750 nchOni ni munidi amet er . OO ndent at i onsOshal | Cbelbl ackf or O
readi nglcl arity.

2. 11. 8. 20Ext ensi on(Bonnet [f or (Val ve[0Oper at or

Al | Text ensi on(bonnet sCshal | Obelpr ovi dedCasOnecessary, Oconpl et eOwi t h(Ost ent]
andaccessori esfappl i cabl el o[t heOspeci fi cCival veCandCoper at or .

2.11. 8. 3000FI oor OSt andOandOExt ensi onOSt em

ACf | oor Ost andCandlext ensi onOst emilshal | Chelt heOnonri si ng, 0 ndi cati nglt ype; O
conpl et e[wi t h(Ost em Ccoupl i ng, Chandwheel , Ost enigui de(br acket s, CandOyokel
attachment . OOThest eniigui de[3shal | belspacedOsuch hat (st enTlL/ RCr at i oldoesO
not Oexceed200. O0Anchor sshal | CbeOsuppl i eddasCr equi r ed.

2.11. 8. 4000F| oor OBoxJandOSt em

ACf | oor boxandOst enilshal | Chet helpl ai n(t ype, Of or Osuppor t Cof Ononri si nglt ypeO
stem [Cconpl et eOwi t h(Ost em Ooper at i ngOnut , Candst eniigui delbr acket s. OThest ent]
gui delIshal | CbeOspacedsuchlt hat Ost enilL/ RCr at i oO0does[hot Cexceed200. [0

Anchor sOshal | CheOsuppl i edCasCr equi r ed.

2. 11. 8. 5000Chai nWheel CandOCGui de

Alchai nCwheel OandOgui de(3shal | Obet heChandwheel Odi r ect - mount [t ype, Cconpl et e
wi t h(Ogal vani zedOor Ccadm um pl at edCchai n.

2.11. 8. 600val ve[IBox

TheOCont r act or Oshal | Opr ovi delival ve[boxesOas[f ol | ows: O00Cast [ r on[val ve[boxesO
desi gnedf or (Ot raf fi cO oads, CandOwhi chOar e[t he3sl i di nglt ypewi t hIshaft sCt hat O
ar eJalm ni munilof 060 nches[ nl nt er nal Odi anmet er . O0TheboxesOshal | (helcast O

i ronOwi t hOm ni nuniddept hOof 01000 nches. O0The i dsOshal | Cbellcast 0 ronCwi t h(JaO
3. 10 nchesOm ni nuniddept h. O0Concr et elval ve[boxesshal | [helldesi gnedf or O
trafficO oads, Usl i di nglt ypewi t hOshaf t st hat ChaveOalm ni nruni80 nchesO

i nt ernal Odi amet er . O0Theboxesshal | Cbelconcr et e, Om ni nunidept h( nches, OandO
havelallcast 0 ronlri nglseat . OOThed i dsOshal | CbeOcast O ron, Oxi ni munmidept h(3. 10
i nches, Omar ked. OJExt ensi ons(Oshal | Cbelconcr et e

acrylonitrile-butadi ene-styrenell( ABS), [(pol yvi nyl Cchl ori deJ( PVC) Lor Ccast [

i ronOpi pe.
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2. 1200DRAI NS

Val veddr ai nsOray[not (beOshownCon[t hedet ai | eddr awi ngsf or [0 ndi vi dual O

pi pel i nes; (0t hei r Dabsencelwi | | Onot Cr el i evel heOCont r act or Cof [t he

responsi bi |'ity[f or Oprovi di ngfandi nst al | i nglt hentdas0 ndi cat edd n(t heOpi pi ngO
and nst runment at i ondi agr ans [t olCconpl et et heOpi pi ngsyst enif or [t heCusel

i nt ended.

2.12. 1000Locat i ons

Dr ai ns(shal | Ooe ocat edCas(l ndi cat edTont he(cont ract Odr awi ngs. CAl | [pi pel i ne[
| owpoi nt s(shal | Ooeldr ai ned.

2.12. 2000Si zes

For Opi pel i nesR. 50 nchesCand ar ger, Odr ai nsOshal | be0. 750 nchOandO
equi ppedwi t h(Ogl obelval ves. OdFor Opi pel i nes20 nchesOandsnal | er, Odr ai nsO
shal | Cbe[0. 500 nchOandCequi ppedOwi t h(gl obelval ves.

2. 13000SAMPLELPORTS

Sanpl e(port s, OshownConk helf | owddi agr ansCandOpi pi ngCand nst r unent Odi agr ans O
of [t helcont r act Odr awi ngs, Oray[hot beOshownCon[t he(det ai | eddr awi ngs Dof [0t he

i ndi vi dual Opi pel i nes; [t hei r CabsenceOshal | Onot [r el i evelt heOCont r act or Uof [t he[d
responsi bi i t yOf or Opr ovi di ngt hem OSanpl efpor t sCshal | Chelpr ovi dedas

i ndi cat edd nt heOpi pi ngOand nst runent Odi agr ans [t oCconpl et et heOpi pi ngd

syst ens[f or [t helusel nt ended. OdTheOsanpl eport sCshal | Cbel ocat edli nCeasi | yO
accessi bl el ocat i ons, Oandshal | Oavoi dpot ent i al Ost agnant Cpoi nt sCand/ or O

ar eas[wher eOmat eri al Ocoul dCcol | ect . OJADpl ug-t ypeOsanpl i nglival veOwi t h(JaO

st ai nl essst eel Opi st ont hat Cext endsCbheyondt hel nner Osur f acelof [t heOpi peO
whenlkl osedshal | Chelpr ovi dedOat Oal | [t heOsanpl i ngfport s. OOTheOpi st onOshal | O
beseal edlbyt wollconpr essi bl elr epl aceabl e(pol yt etraf | uor oet hyl ened( PTFE) OO
ri ngs, Donelabovell heldi schar gelport, [t hellot her Cbel owt helddi schar geport . OO
Thelval velbodyshal | [bellst ai nl essst eel OC assO150000wi t hOaOral e DASMEBL. 20. 1
Opi pelt hr eads [ nl et Oconnect i onCandOf ermal eDASMEDBL. 20. 10pi pelt hr eadsO

out | et Oconnecti on. OSanpl i ngOpor t sCshal | Chelconpri sedOof Opi pefittings, O

pi pe, OJandgat e[lval veswhi chlconpl yOwi t hOmat eri al , Ot enper at ur e, Candpr essur e
requi r ement sCof [t helassoci at edpi pi nglsyst enidasspeci fi edCel sewher el nlt hi sO
Sect i on. O0AOdoubl elbl ockCandbl eedlconfi gur ati onOshal | ObeOpr ovi ded.

2. 14000M SCELLANEQUSOPI PI NGCICOMPONENTS
2. 14. 1000AI r ORel easellandVacuunilBr eaker s

Ai r Or el easellvent sshal | Cbel ocat ed, DandOvent ed, Osucht hat OalChazar dousOd
at nospherewi | | Onot Obelcr eat edCuponUoper at i on.

2.14.1. 100Locat i ons
Ai r [r el easelandvacuunibr eaker s(shal | (be[ ocat edCas(i ndi cat edCon[t he[
contract Odrawi ngs. OCAI | Opi pel i neChi ghCOpoi nt sCshal | Chavelai r Or el easelvent s
andvacuunibr eaker s. O Vacuumnibr eaker s(shal | beOpr ovi dedConCal | Ot anksOandO
processlequi prent .

2.14. 1. 200VacuunilBr eaker s

Vacuunibr eaker s nchesCandOsnal | er Oshal | CbheCanCangl et ypeOwi t h(dal | O
sem - st eel O0bodi esCandlbonnet s, Oandshal | hel nst al | edOat 0 east 006000
i nchesOabovel hel | ood i nellof Cassoci at edCequi pnent CandOshal | Oconf or nit o
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ASSEM001Cf or Opi peCappl i edCuni ts.
2.14. 1. 3000A r DandVacuuniNVal veOSui t abl e0f or OCor r osi vedSer vi ce

Thelai r Dandvacuumval vellshal | Oconf or mdt o DASSEJ10010ASSE[11020, Candd

aut omat i cal | yOexhaust Cai r Odur i nglt he i | | i ngUof Callsyst eniwhi | eCal | owi ngQai r 0
t or e- ent er Odur i ngdr ai ni nglor Cwhenvacuunmidoccur s. O0Theval veshal | [bheO

rat eddf or OO15000psi gOwor ki ngOpr essur eClandbui | t Owi t hOJaOspeci al Oshor t body. 0O
Thelval veshal | ChaveOaOseni - st eel (0bodyOandlcover, Owi t h(Ost ai nl essOst eel 000
f | oat Oandt ri m O0OEndOconnect i onsOshal | CheCasOf ol | ows: O0f or 0. 50 nch

t hroughO330 nchesOASMELBL. 20. 100pi pelt hr eaded nl et CandCout | et , Of or A0

i nchesOand ar ger DASVEB16. 5ASMEB16. 1[1M50#[f | anged[ nl et Owi t h(Jout | et . OO0TheD
ai r JandOvacuunilval velOshal | Chelf i tt edCw t hCbl owof f Oval ve, Oqui ckOdi sconnect O
coupl i ngs, OandCalm ni munile. 6 000f eet Dof Chosel nOor der [t oCper m t backd
flushingOafter nstal |l ati onCw t hout Odi smant | i ngt hellval ve.

2.14. 1. 4000Ai r ORel ease[Val veOSui t abl ef or OCor r osi veldSer vi ce

Thelai r Or el easellval veOshal | Caut ormat i cal | yOexhaust Oent r ai ned(ai r [t hat O

accunul at es nCalkyst endandshal | beOFact or yOMut ual O i st edJASSECappr oved. O
Thellval velshal | Cbelr at edf or 01500psi gfwor ki ngOpr essur edandObui | t Owi t haO
speci al Oshort [body. O0Thelval veldshal | Chavelalsemn - st eel O0bodyOandCcover, O

wi t h(Ost ai nl essst eel OJf | oat Cand™ ri m OVal veOendOconnect i onsOshal | Che DASVED
Bl. 20. 10pi peldt hr eadedDASMEB16. 5ASMEB16. 1[0Cl ass O | angedOO. OOTheCai r Cand O
vacuumlval velshal | [belfittedw t hCbl owof f Clval ve, Ogui ckOdi sconnect [

coupl i ngs, CandOaOm ni mund6. 60 eet Tof Choseld nOor der [t oCper mi t Cback™f | ushi ngO
after nstal | ati on(wi t hout Odi smant | i ngCt hellval ve.

2.14. 1. 5000Conbi nat i onOAi r OVal veOSui t abl ef or OCor r osi ve[dSer vi ce

Thelval veOconbi nesCt heOoper at i ngf unct i onsOof [bot hCanOai r CandOvacuunival veO
andOanCai r Or el easellval ve. OOTheai r DandOvacuunijpor ti onOshal | Caut omati cal | yd
exhaust Oai r Oduri ngf i | | 'i ngUof Calpi pi ngOsyst eniCandOal | owdai r Ot or e-ent er O
dur i ngOdr ai ni ngdor CwhenOalvacuuniloccur s. OOAI r Or el easelporti onOshal | O

aut omat i cal | yOexhaust Cent r ai nedOai r Ot hat Oaccunul at esOi n(t heOpi pi ngOsyst em OO
Thelval veOshal | Cbealsi ngl eCbodyOuni t Dor Canl ndi vi dual Cai r DandOvacuunilval vel
andCan(ai r Or el i ef Oval velrount edConCallcomonCheader . O0Theval veOshal | [hel

rat eddf or OO150000psi gCwor ki ngOpr essur eCandCbui | t Cwi t hCOaOspeci al Oshor t Cbody. O
OThelival veOshal | OhaveOalsem - st eel O0bodyCandCcover, Owi t h(st ai nl essist eel 00
fl oat Candt ri m OOVal velendconnect i onsshal | CbheJASMEB1. 20. 1[pi pelt hr eaded
ASMEB16. 5ASMEB16. 100C assf | angeddd. OOTheai r CandOvacuunival velt olbhe
fittedOw t hOalbl owof f Oval ve, Oqui ckOdi sconnect Ocoupl i ngs, OandCalm ni nuni)d6. 60
f eet Oof Chosell nCor der [t oOper m t Cbackf | ushi ngCafter 0 nstal | ati onOwi t hout O
di smant | i nglt hellval ve.

2. 14. 2000Backf | owPr event er

Thebackf | owpr event er Oshal | [beld denti cal [ n(Isi ze(t opi pe. OdTot al Chead ossO
t hr ought heOconpl et e[backf | owdassenbl yshal | Ohot Oexceed110. 1000psi Cat O
rat ed | ow.

2.14. 2. 1000ReducedPr essur e[IBackf | owPr event er

Theassenbl y[bodyshal | [helt wolli ndependent [br onzellepoxy[coat edlcast [0 r on00
bodylcheckval vesr at edUat 11 50000psi gOat (11400degr eesOF, Owi t hCanO

i nternedi atelreliefval ve, Oand0 sol ati onlgat ellval ve, (Of ul | - port edCbal | O

val vesdas[t esti nglcocks. OAI | T nt er nal Opar t sCshal | belser vi ceabl el n-1ine. 0O
Port [Osi zesOshal | ObeM 000 nchBandbeOASMEBL. 20. 1t hr eaded, [f ermal e O0TheOd
reducedpr essur e[backf | owpr event i onfassenbl yshal | Cbelr at edf or OO1500010
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psi gOwor ki ngOpr essur elat (01500degr eesOF. O0TheOassenbl y[bodyOshal | (beli nO
accor dancelw t hOAWNIC511ASSEM013.

2.14. 2. 200Backf | owPr event er Owi t h nt er nedi at edVent

Thelassenbl y[bodyshal | [belt wolli ndependent [br onzellepoxy[coat edlcast [0 r ond0
bodycheckOval ves[r at edCat 0175000psi glat O01400degr eesOF, [wi t hCanO

i nt er medi at eCat nospheri clivent, Candl sol ati onOgat eCval ve, [f ul | - port edCbal | O
val veslas[t esti nglcocks. O0Port [si zes[shal | DbeM 00 nchCandObe DASMEBL. 20. 10
t hreaded, O O0TheObackf | owljpr event i onCassenbl yshal | [belr at edf or OJ150000

psi giwor ki ngOpr essur efat (001500degr eesOF. O0Thelassenbl y[bodyOshal | (hel nO
accor dancewi t hOAWMC511ASSEM012.

2.14. 3000CSt r ai ners

Strai nersishal | ObelOdupl exOwi t h(CalY- pat t er nO00body. O0Por t Osi zesOshal | [bhe010

i nchOandJoeDASMEBI1. 20. 10t hr eaded, [f emal emal e. OOTheOst r ai ner sCshal | heO

rat eddf or 01500psi gOwor ki ngOpr essur eCat 01500degr eesOFOandCconf or nit o DASTMOFO
11990ASTMIF01200. O0ThebodyDshal | ObeOcast O ronOwi t hCalbol t edd ronOcap. OOTheO
screenshal | (belCheavy- gaugelst ai nl essst eel Ovonel , (300reshCandbelequi ppedd
wi t hOaOASMEBL. 20. 10pi pelt hr eadedbl owof f [hol e.

2.14. 4000 ndi cat i ngDevi ces
2.14. 4. 10000Pr essur eCand[VacuumnmiJGauges

Pr essur efandvacuunilgaugesshal | [(belst enilf | ushOdount ed, Owi t hOgl assfi | | edO
nyl ongl ass(fi |l | edOpol ypr opyl enel PP) CcasesCequi ppedOwi t h(saf et y[pr essur ed

bl owout (backsOandOdryOgl yceri nedOfi | | edddOdi al s. O0TheOgaugelsensor s(Oshal | O
beC- TypeBour donlk ubelact uat edCandconst r uct edCof Ol nconel . OOTheOgaugesO

shal | CbeCequi ppedOwi t hOTP316L0st ai nl essist eel [0t hr eaded0. 25000 nchlmal e
connecti ons. OOThedi al sUof [t heOgaugesshal | Cbed. 5000 nchesO n(di anet er O

wi t hscal elr eadi ngsCi n(psi gland0 nchesOof Oher cur yOd0r angi ngCf r onilzer ok o
approxi mat el y[(t wi celt heldant i ci pat edCpr ocessoper at i nglor Cequi pnent O
pressure. OJADs| ot t edCadj ust abl e(poi nt er Oshal | Chelpr ovi dedOwi t hCaccur acy [t o
conf or mdt oOASMEB40. 1, 0G adeUA. OOAO ever [handl edOgaugelcockOandOf i | t er Ot ypeO
snubber Oshal | CbeOpr ovi ded. O0ThelOgaugesshal | [hell sol at edf r onit heJpr ocess
f 1 ui dsusi nglr enot eldcor r osi onlr esi st ant Odi aphr agnilseal s. OOTheChousi nglof O

t helcor r osi onlr esi st ant [seal s(shal | (beldlconst r uct edlof Ost ai nl essist eel . (IO
Seal s(Ishal | Cbeconposedof (Vbnel .

2.14. 4. 20000her nonet er s

Ther nonet er slshal | Cbelbi - net al Oact uat ed, Owi t h(50 nchesdi shedCant i - paral | axd
di al sCt hat Chavellext er nal OdCcal i brati onCadj ust ment Oandst ai nl essist eel 0
cases. dThelt her monet er sCshal | Chavest ai nl ess(ist eel Ost ens, (back- connecti onO
typelf or O helcorrect Ovi ewi ngCangl e. OOTheOuni onCconnect i onsOwi t hCassoci at edO
t her nrowel | sCOshal | Ooeld ncl uded. O0Scal eshal | Che250 o0d1250degr eesOFOW t hO
accuracywi t hi nOoneOscal edi vi si on.

2.14. 4. 3000Ther mowel | s

Ther nowel | sOshal | ThedTP3160Ist ai nl essist eel Owi t hCaldi anet er Dof 010 nch. O0TheO
| engt h(Ishal | (beOasOshownCont heOcont r act Odr awi ngsCandlcoor di nat ed0wi t h(t hed
associ at ed[t enper at ur eClel enent . OOPr ocesslconnect i onslshal | Cbelconst ruct edd
of Ost ai nl essst eel Oandshal | Thavelf | anges, [f acedCandOdri | | edt oOASMECB16. 500
Cl ass[11500f i xedhex[Chi ppl esChal eCASMELBL. 20. 1[0t hr eadedsocket s. [

Ther nowel | st hat Oshal | ObelusedOwi t h(t her nocoupl esUor ORTDs(shal | CheCequi ppedd
wi t h(t er m nal Oconnect i onTheads[r at edCNEMACRS500Ty pe[#X.
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2. 14. 500Expansi onJoi nt s

TheOCont r act or Oshal | Opr ovi delal | Ost ruct ur al Owor kCandCequi prrent COr equi r edt o
cont r ol Oexpansi onCandCcont r act i onCof Opi pi ng. OO0TheOCont r act or shal | Dveri fyO

t hat [t heOanchor s, Ogui des, OandOexpansi onj oi nt sCpr ovi ded, Oadequat el y[pr ot ect [
t he[pi pi nglsyst ens.

2.14.5. 10000Expansi onJoi nt [f or OMet al | i cOPi pe

Thelexpansi onj oi nt Oshal | Cbelsi ngl e(sl i plt efl on(t ype[wi t h(Ist ai nl essst eel O
wet t edOmat eri al sOof Oconst ruct i on. OOThelOexpansi on(j oi nt Oshal | (besi zed[t o0
mat ch(t heCassoci at edpi pi ng. O0TheOmaxi munidal | owabl eDwor ki ngOpr essur elIshal | O
beM500psi glat 01200degr ees[F. (Endconnect i onsOshal | CbelOasspeci fi edf or O
t heOassoci at edpi pel] oi nt STOASMEB16. 5ASME[B16. 100Cl ass[f | angedASMEB16. 110
t hr eadedOwel di ng. O0ORequi r edOaccessori esf or Oallconpl et eCassenbl yshal | [beO
provi dedl ncl udi ng: Oswi vel [ oi nts, Oimt Ost ops, O nt ernal Ogui des, O
anti-torqueldevice, 0 nternal OOf | owd i ners, Ocont rol Or ods.

2.14.5. 2000Expansi ondJoi nt [f or ONonmet al | i cOPi pi ng

Albel | owsCexpansi onj oi nt Oshal | ChaveOalim ni nunilof Oconvol uti onslCt o
accommodat eCanCaxi al Odef | ecti onUof (1100 nch, Oall at er al Orovenent Cof (10 nch, O
andCanCangul ar [r ot at i onUof [(R0degr ees, i t h(Oducti | e[d r on(f | anged, [(0f aceddandO
drill edt oOASMELB16. 1ASMEB16. 500CI ass[150, Oendlconnect i ons, OandOnet al O

r ei nf or ci ngbands. OOTheOmaxi muniial | owabl eCwor ki ngOpr essur e(shal | Cbed1400

psi glat 01200degr eesOF. OBol ti ngUshal | Cbel i m t edt olr est rai n(t hef or ced
devel opedlbyl. 50t i mest helOspeci fi edOraxi nunilal | owabl eCoper ati ngOpr essur e. [
Thelexpansi onj oi nt Oshal | [belsi zedt oOmat cht heassoci at edpi pi ng.

2.14. 6000Pr essur e[Rel i ef ODevi ces

Pressurellrel i ef Odevi cesshal | Oconf or nit ot helr equi r enent sUof DASMECB31. 3.
2.14. 6. 1000Pr essur e- Rel i ef Oval ve

Pressure-reliefval vesishal | Oconf or nit ot helf ol | owi ng:

a. 0dPressure-reliefOval ves, (200 nchesOandsnal | er, Oshal | OoeCaldi rect O
di aphragm Ospri nglcontrol | edt ypewi t h(Ccast [ r onO00bodi esCand
springOcases. OOTri midshal | Obelist ai nl essist eel Candseats, Chitril e. 0O
Di aphragnsshal | Ooelkel ast oneri ¢, Onyl onlr ei nf or cedlbut adi ene
acrylonitrilelrubber. OOM scel | aneouspart sCsuchUast heCval velst ens, O
nut s, dandOspri ngsOshal | Obelst ai nl essst eel . OOEndCconnect i onsOshal | O
belrf | anged, [f acedCandOdri | | edt oOASMELB16. 1ASMECB16. 500CI ass150ASMEL
B16. 11t hr eaded. O0Thellval vesOshal | DopenOwhent heCupst r eanipr essur eld
reachesCalmaxi nunilset Opoi nt . O0OSi zesOandOr at i ngsCasCOshownd nt heO
Val veOSchedul edunder OSect i on0169000 n(t heOcont r act Odr awi ngs.

b. OO0Pr essur elr el i ef Oval ves, [2. 500 nchesCand ar ger, Oshal | (beO

hydraul i cal | yOoper at ed, Odi aphr agniact uat ed, Opi | ot COcont rol | edgl obel

angl ellval vesOwi t h(ext er nal | yOount edst r ai ner sCand[t est [cocks. (0

Bodi esshal | (belcast 0 ronCandlk ri mshal | Cbellst ai nl essst eel . OOSt ent]

shal | [be[st ai nl essIst eel . [(IEndconnect i onsshal | el | anged, [f acedd

anddri | | ed0t oOASMEIB16. 1ASMVE[B16. 500C ass[1150ASME[BL6. 11k hr eaded. [0
Thelval vesIshal | DopenOwhenCt helupst r eanipr essur e(r eaches Oalmaxi munil

set (poi nt . 00Si zesOand(r at i ngsCasOshownl n(t heVal velOSchedul el nt hel
cont ract Odr awi ngsCunder OSect i on(J1690000At t achment 1 CandOAppendi x CA&B.
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2. 15000Ser vi cedC anps

Servi celcl anpsshal | OhaveOalpr essur el at i ngnot O esst han[t hat Dof Ot heCpi ped
t olbelkconnect edCandshal | Cbelki t her [t helsi ngl eCor Cdoubl e[ | at t enedst r apO
type. 0OC anpsshal | OhaveOalgal vani zedOnal | eabl e-i ronCbody[wi t hClcadm unil

pl at edist rapsOandChut s. 00C anpsshal | Chavelalr ubber Ogasket Ccenent edt ot heO
body.

2. 16000Cor por at i on[ISt ops

Cor por at i onl(Ost opsOshal | [havellst andar dCcor por ati onst opt hr eadconf or mi ng(t oJ
AWNCB000onkt hel nl et Cend, Owi t h(If | angedj oi nt's, Oconpr essi onlpatternf | aredd
t ubelcoupl i ngs, Cor Owi ped oi nt sf or Oconnect i ons[t o0goosenecks.

2. 17000Goosenecks

Copper [t ubi ngf or Ogooseneckconnecti onsshal | Cconf or nit ot helappl i cabl e
requi r ement sCof DASTMB88, (OTypeK, Oanneal ed. (OLengt hOof Ocabl elr equi rement O
connecti onsOshal | (beld nOaccor danceOw t hOst andar d[pr act i ce.

2. 1800CSer vi cedSt ops

Servi celst opsishal | DoeOwat er - wor ks nvert ed- gr ound- key [t ype, Coval Cor [r oundd
f I owOway, [0t eelhandl e, Owi t hout Odr ai n. 0OPi peldconnect i onsOshal | Chelsui t abl e[
for Ot helt ypelof Oser vi celpi pelused. (UAl | Opar t sCshal | [belof Cbr onzeOwi t h{(

f emal el r on- pi pe-si zeconnect i onslOor Cconpr essi on-patternf | aredt ubeO

coupl i ngs, OandOshal | Obeldesi gnedf or Oalhydr ost ati c[k est (pr essur e(not 1 ess
t hanO2000psi .

2. 19000T7appi ngdSl eeves

Tappi nglsl| eeveslof [t heOsi zesL ndi cat edf or Oconnect i ont olexi sti nglmai nO

shal | Obelt heldcast Cgr ay, Oducti | e, Oor Ol | eabl el ron, Osplit-sleeveltypeln t hO
f | angedCor Ogr oovedout | et , Candwi t h(bol t s, OOf ol | ower [0r i ngsCandOgasket sCon
eachlendlof Ot heOsl eeve. O0Const ruct i onOshal | OoeOsui t abl e or Oalaxi nuntd

wor ki ngCpr essur elof (11500psi . 0Bol t sCshal | Chavelsquar eCheadsCandChexagonal O
nut s. d0Longi t udi nal Ogasket sCandOrechani cal 0 oi nt sOwi t hCgasket sOshal | helasO
recomendedlby [t heOmanuf act ur er Oof [t heldsl eeve. OWhenOusi nglgr oovedO

nmechani cal (0t ee, 0 t Oshal | Oconsi st Dof CDanCupper Chousi ngOwi t h(of ul | O ocat i ngd

col I ar Of or Ori gi dOposi ti oni nghwhi chCengagesCalmachi ne- cut Thol el nOpi pe, O
encasi nglanlel ast oner i cOgasket Owhi chCconf or ns [t o[t heOpi pelCout si dedi anet er O
ar ound hehol efandOald ower Thousi ngOwi t hOposi ti oni ngd ugs, Osecur edt oget her O
duri ngCassenbl ylbynut sCand[bol t sCOasspeci fi ed, Opr et or quedt o500 oot - pound.

2. 200030 sinfection
Chl ori nati ngOmat eri al sOshal | Oconf or nit ot hef ol | owi ng:
Chl ori ne, OLi qui d: OCAWNB301.

Hypochl orit e, OCal ci unfland0Sodi um OOAWNB300.

2. 21000PI PEOSUPPORTSOANDOPENETRATI ONS
Pi peOsupport sishal | [(beld nCaccor danceOw t h(OVSS- SP- 581&169. TAuxi | i ary[st eel O

shal | Cbelpr ovi dedby [t he[OCont r act or Owher e[t heOsuppor t Oof Opi pi ngsyst ensCand
equi prrent 0 sOr equi r ed[bet weenlbui | di ngOst ruct ural Cel erent s. CLi ght OgaugeO
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andOstruct ur al Ost eel OshapesOshal | Oconf or nit ok helr equi r ement sCof DASTMIAO

36/ AL36M [TheCont r act or Oshal | Thavelt he[opt i on[t oCuseOpr e- engi neer edd
support [syst ensCof Clel ect r ogal vani zedist eel Cpr oduct s. OHowever , Oa0m xt ur eOof O
support Osyst emidmanuf act ur er sCpr oduct s sOnot Operm tt ed. OCWher elauxi | i aryd

st eel 0 sl ndi cat edas[st ai nl essst eel , (0t heCont r act or Oshal | Opr ovi deJTP3040
st ai nl essst eel Oconf orm ng0t oDASTMIAL67, [No. LOFi ni sh. OFor Opi peldsupport sO

i nCandOar oundst ai nl essst eel [t anksCOuselsanegr adelist ai nl essst eel Osupport O
mat eri al .

2.21. 1000Pi peSupports

Pi pedsuppor t slshal | Oconf or it o[k helr equi r emrent s Cof OMSSISP- 58, OMSSOSP- 69, O
andOVMSSOSP- 89. OWher e[pi peOsuppor t sOcont act har epi pi ngUDor O n-1 i neldevi ces, O
provi deOsupport sCof COconpat i bl eChat eri al Osolt hat Onei t her Oshal | ChaveOal

det eri orati nglacti onOonlk he[ot her .

2.21. 1. 10000BeanmIC anps

For Oupper Cat t achnment sOonst ruct ur al Ost eel , Ot he[OCont r act or Oshal | Opr ovi ded
beanicl anpsUof DASTMJAB6/ ALIB6M car bonist eel Cor DASTMJAM81/ AC181M ¥ or ged[

st eel ODandOMSSOSP- 58Ty pes 19t hr ough23, (250or (27t hr ough030. OOHol esO
drilledld nOstructural Ost eel Of or Changer Osupport Or odsOwi | | Chot Cbhelpermi tt ed. OO
G anpsshal | Obelpr ovi dedwi t hChar denedst eel Ocup- poi nt Oset Oscr ews OandO

I ock-nut sCf or Oanchori ngd nCpl ace. 00C