Reducing Workers’ Lead Exposure
during Water Service Line Removal
and Replacement

Introdiuction

Thorkars whee replace lead waler secvce
lines may be expersed to bead pipas sad
lead conlaminated =ul while rEmving
'u.-l.l: l\.'l‘ld. waler ].i.l:!l'!l H.'Il.d. II.'FI.i.I.EiI.'IE |‘J'II.T.|'.|
with lgad . free lines ‘Lhe United Stales
Envicunneead Protection Agecy (FPA)
exlimakes that there ane berwesn 6 and
I mallinn l=ad water serece lines 10
the Uratzed S1ames iEBA Z1R19]. Lead wa

er servie hines may bein the wealls of
slruchares or und:rgmund [IE.E'A. e L
Loe and Luanaser 20201 and oy supply
wgter b busingsses, schools, choldears
Taciivi=s, and residentiad homes. Dofme
slruclrs Jegesdabon heo rmade Tweding
available W wmprose monicipal water
srsiers and proteon puble lealth by oo
placmg lead pipss [White Homee 2021
loer=asad efores 10 TEE'l.iI:E Thare lines
ey pesubt an an ncraased Sizk of wock.
e =rpoFure b legd -cantaniinated ]}ipfs
arwl siif. Lhis discomant Fn_wi-d.-:':- in

EeTemabiced about ocs Lpatlenal Jead x-
posute and recommendaticns lar pos-
vecreny wio bers' Lealch durbop Lead pige
replacmens.

Lead Exposures
during Repiacemant
of Sarvice Water Lines

Wiotkers potentially exposed 1o led
during eplacement ol lead waker ser-
wice Eimes inclucle Managers, liTem ST
wisers. and feld workers whi service
waler ulidimes {wd as [ouem Fl|.ur|1|:|-
i@ Ccomapracies, water wiilities, aod
consiracnon finmsy Workers may he
caparaed to lead f they woik 12 exca-
valed pids, cut and bandle lead pupe
and scuipment, o1 prepare 10 pull the
l=mad line or discnnnest the sercce line
Yeorkers may alsn he rxposed 0 lead.
ceatantinuled sl doreny excavation os
g ey equipncient such as o back i
oo avital Jigenes i wleeds [2005H
eIk |

Replacing a Iead prsadential or cam-
rbercnal Service bater ane cnay sl
the falmanng steps [WIOSH 2IZ100):

® Excavate saul and <icawe wenches ws
ing & bnckchoe aod shoels,

m Lisg che renches 1 Gad the coneec-
WAL e bween the main liae, the curh

Coraars far Dlsaasa Camtral

i Fyesremtin i

Malesnal Insteuee far Coeupatcoal
Gl ard Feaglih

stawge (slant 2] wabee}, ane she home
of business,

m Shet ol water supply 10 1he homie o1

bmasiiness atnd dizconmect'cut dor Jead
s=rdce line This may generate Jead
dust [Kuoh et al. 2015).

Camuséel & maw copper sepvice line

o the ¢l lead Line and poll the live
thriuph the srdl

Thiscgnrmct and recsovs Hie wld Load
lisw und reconnect the new coppee
Ime 1 the water main line. Test lar
Leaks. Omy >ccasion, a sted] cubbe is
threaded rJ.'I:I'I.'nI.IHh the insife ot 1the
lead ling and pulled (Using the back
hus hocl=t) troremenee the Jine, The
Fape 1 1l allzcleed 1o the steel -a-
hle and pulled iheough. The process
LS rup::l.trd wnkil e line is remaoned,
and a new copper line is 0 plare. 4
licensed phamibing contracuar meakes
the Gipal conaesstion ta the hamme or
bigalness,

WWMeen Lhe Jene rep|=.|:=mer|l: i <olL-
plece. backfill soll 2nd provel o =ach
eacavation and reprie the road sur-
Tacerourbisidewaulk This last sep may
exprge warcers 1o [ead 1f (ke soal as
Comiamnisaled.



In 59mMe commuonities, il may Lri: al.'l.'l.'[.‘l[a|.1|l: ro sl 3 mew
service line adjacmal o the old lecad Loe and Lewee fhe aeld
Jve ai abs origened locadinn unchsiuthed. This will minimize
worker SXPNIUTES I lead. However, Ui im:upLa'bjUt!." ral tas
inctallatein Lechongque baay vary sogionallp, and s amen de-
pendenr an soil brpe, the presenae o Exisling Iu:nd.ergrnund
eractares I:E.E,:.. plher pipes. aledrical condulis), amd cou-
vrate sieaets and sidewealles in wrban moncipalices

Lead Health Effacts

1ead is camsidered podic tooall aorgan svscenss and seoes no
ugebul prrgrse L the Body, "The roates af sxposere ke Teacl
arce mhalaion, ogestian, skeuon, andor eye ointae, Lead pan-
ncles cr fnmeas coadd b indealed (besacdsed wh dunng coram
warrk aperanuns, swallowed of they 8o o0 2 porsens hands
while a peTeum 15 ealing, drinking, or smuking; sz alesurbsed
theiugh the skin [ MIOSH X023c].

Leang-1e1m exposuee 10 Jead at wack can aftect the nermuos
swalem and has resulted in decreased pechcnance i soune
dests 1hal meascre nervubs Spitens foockon, Lead eapusuns
nay alse comse wWeaknicss o finpers, wrists. or ankles. Lead
cxpossre may ale causs small increases ua blood pressuce.
particularly in niddle-aped aed ulder people, Lepd expesars
oy alsa cause anema, As hogh levels of exposure, lead can
5(".'¢r¢|_1l,' darnagﬂ the braimn and kidnu:,'s. H.il.l;]l. lerels l:lfl‘.'H.p-&-
sure can resuls 10 decesazed Ertlibe In men sod women, gTa
ruscatsluge | ATSDE 30204,

Bor maore information ahaun e bealh effecs of lead, soe
Ihe public health statesseat and leacelogicel prodle on lead
Crom thie Apgency for Toxic Substances and [Hemase Fuegs-
trv: Pubdic HeaHh Slatemeat fof L2ad and Health Eects of Lasd
[ATSDR Mp20a,b].

Take-Home Lead EXposUres

Talkke hame= Lead ENPUSUNE LILLUrS wler wWorkiers ane i‘.‘{pﬂ-ﬁfd
b Lead ar i wirk sloz and mnbnowingly carry the lead inde
thverr bornds on their shin, datkes, uees, aml personal ilerms
(keys, phones, o1 Jonchbeaes) [MIGEH 1995 203%; Pea-
cilelli =t ol 1992, L M 2] Personal vehickes can alse be-
colfe comaminaied with lead. Txpasore 1 take-hote Jead
w« hazardowns 1o children and uther buusehold membees. e
sale Tlund kad sowele (BLLs)] hawe been identified For chil

dren [CIH 26220]. and 1the Centars fpr Diseuse Lol and
Frewentivm 4010000 oonsidess o BLL of 3.5 ugill or higher
in a diikd o regqulee pubdlc headth actlon [CEC 2022a]. 12e-
pending on the BLL and the: jocisdiction. publx lealeh oo
might i lude giving inflormation alww, souze ol ead capa-
sure, imeligatiung bo Mdenoty and addoess sources of e
atie, o cll=ucel cave and interwentian. [n children, head copo-
sure has been asmocialed with dn‘E]l:lpl:u-nltal ang n-:umlﬂgi-:-al

disarders [CRC 20222 Visd Lepd (b ok, HobBiss, oo D1
hchh§ilet Far a list -.'n.l:;'m]':-.': and tasls that may result in b=ad ex-
pesuze [LDC 2022,

Lead Decupational Exposure
Limlts and Reference Levels

Te protect warkers foomn Jead exposubes and reduce relutad
heealth effects on the jab, bedh the BIOSH recommended 2x-
posute lirail (REL) and the Coompational Safety and Health
Audminasitation {(iNHL) Fermi:s':Hz =xrasUCe fimit [PLi1
arz M) micrugruos per cubie Asler ol air (S ||-|tp':|:|:'] W i
H-boae iz welghted aveTage (T a0,

Lead caposute is als covered in the DSHA Jead constroc.
tion standard, which applies 1 all canstructian wark where
a wrrker may be eposed 1a lead:

B Drwonolition or sabragimg of strwctures whete lead or mate-
rlals ceniaining lead ses presart

B HBeswval or encapsulanen of marcelale comtalming Jead

B Mew construcrion, alterzbion. repair. g renovalion of
steaturds, sabatrades (or poraens thereof), shat contamn
lead, or nualeraals contrining lead ‘29 CFR 192E.83)

An (5HA activa level ALY relers 1o worker cazvaure
Cwaliedluer g 1ot Fespuators ere aacd)l (o an euberne lead
consenteation of 30 ppdm® caleulatsd 2z an S-hawr TWA 1
an eTposrs reaches 1he AL, the mpl;rg.‘vur mus take adian
and implement sxposure conteal dueasures.

Femeenl cevsn el bia wallcannd adveese health oeos i adule
a1 levels that are lower €19 shoss previewsly decamentsd
[MT? 2002, ATSTR 2020k; D3HA [Lesd Health Bliests page)|.

hieasuring lead in bload is che amos <Fecomve metlsod 1o de-
el ansd asseas exposiee. The mose up t0 date BLL for worls-
ctg I the walwe wsed by the MTEAH Adult Blond Lead Epi-
deonlobogy and Surveilagus {A LIS progrun. The 4 0LES
program debnes an elevated ELL s S pprdL. For owre io-
Frmatior abool BLLs, scc the BLL Raferance Gusde [=10051
2021k

Case Study of Lead Exposures

from Water Pipe Replacemant

[ 2014, KV condusied a Elealth flagord Evaluacion
[HHE ! {Espgture to Lead during Recidenthal Water Line
Replosemen! Acthdtiaa} anwag city walce depactocnl cio-
ployoes who were copdaciing bead waler Line setvicomg real
denval aevecs, The evaluation ideniified potendial Jrad cu-
pozures wla inhalaon and ingestion amang these smplmees
[sev Figure L)



oA

Flgurms L. P | Rhem ol 1he HRE 3i%e,

Befowe the F00SH evaluation, workers naderwent BLI 1es-
imp throngh fheir emploves heallh seonces pregeann. T
wiiirkers Lonad pest cesulls indicatecl they bacl elevated B11x
(2 BLL = 5 nz’dl, abe refereruze BLL for adudis v the Unat-
#ul Slatesy WIOSIE 202 e, 1H stafl pectormed an ex-
posane aseasnien wnurgg eight wiorkers o e crews that
warked &-honr shifts, WIOSH cpllected persanal ait samples
[I.T.IITl WIJI'kL'EE .:I.I'.|IJ 'L'IZI‘"E‘CLEI] 'Iu'l'ir.'E .‘H.tTI1F|I.-E'I Fmrn SOETHE wnrk
o8 hands aevd vacious awifaces (beack cab comgpanses, Tand -
held equipment, elc.). Lead was Bnned on wotkers hanls, in-
sade wesk ploves. and ob surfaees stoade rocks add Ingide
thee Lo b nesprr. Mog1e of the aic eanipling results weee abooe
Ll accupational sxposre limils Fzr lead (& I0sH RE] and
QHHA [AGPEL) WEPSH alsg conedted credicall inter-
wiews and nhserved wirk practices Lhey lercned abant and
vbiecvd inudequate lyand lovgiens pracices. impropec wee
aof leed remosal vapes. and ancocrecl respuranor use. These
Bodings illustcate the sigrificance of minimising mats o
cupaeante othier than inhalallon.

Recommendatlons to Reduce
Lead Exposure in Workers

E-CIEIP]L‘I]'I::I'S and warkems wuld wke he measoees voliocd
belens 1o reclice coupatinnal exposure to lead during water
pipe replicaiment.

Raducling Lead Exposura

The hicrarchor of contenls states thac the ipos eflfeclive ways
il enntrulling a hazard are eiiminezinn or cubstiution {wlth
a Jesa hazardcud sobsrance] [WLOSH IHR23ay. Althnogh re-
rmavimy eud water pipes elimi nates the hazard for fnuie va-
posw es, the process of pemoviog Lthe lead wazer Jines has
the peendinl for bead expesurs. Snce cluninating s sub-
stitubiaeg thie Tead duricug servies line renwaa is ol poss:-
Flg. the neat menss eflectore ekl 25 ccasrolliog e haeard
at ils source d.'|:r|.1|.1:t[]'| :nuinecrin_g conteeds, YWorker CEPOLLTE
can also be reduccd thesugh adminisrative controls 40.5.,
limiting the lenpih =f rxprenre) Lasthy, persosal protecive
egquipined SFPED 15 at the bomum of 1he hismrchy o con-
trals amd is used when n hazard can et be ot raled by il
B 1TRENE,

What Employers Can Do

Eanplevers sould reduce workery sxpasure oo kead through
the following [HDO%H 2009, 20212, 20230; 24 (1R
19140 132015 1 ); SssHA besd pyesrpw

B [hevclop a wrien lead- mioudtoriog and control pragearr,
aharard communicatinn pragram, and 4 pob-hazard aisal-
vas for nasks that raar invalve expusure o lead.

B ondor adzsroe cipesures and cnswre complianee weath
the (1S4 lead siandacd.

B Enginssring cankiasy
Pravide poriable high eéticiensy particolate s
THETA )-filteeed vac cwns wy dean up vehicles in

thr Aeld, in addition to regulay cleanng of werk ve-
Fricles.

— srovide and uee beols that produce less dwe,

# ‘Wnrk practices:

Tralming

—  Frovade proper eaining regarding lead harards
angl work praceces when huting & aew worker, Pr-
vide vefteslier orainting arnually ter all warkers 0.
cludikg mantenance, cleammg oat?, and achers
wiloa gy cice D conlact with lead -conta minated
equprent, vehicles, of wols areas.

— Train warkers an methasds o keep hends chean, Bec
cadmple, wear appropeiate digpasable ploves (e.g., ni
trilr) and wee 2 lead-remona | soap or wipe, oF bad
cleaner afies warklng with Lead pipes.

—  Train werkss on the use oF cutting tech nlgues 1eat
proxduce leas dost leg., wsing a pips codger vecsos a
aawl,

‘Train warkers an methads and PPE necessaty to
hardle HEPA razuwmn filter chanﬂuuuls and dis
?-u:n.'l of cantaminat=d wacuum caniends.



Hygfers and housekaaplng
—  Bequive woukers o ollow hygiene pracrices pertain
ing ko lead

—  Intornyworkers abowt pesential take heme lese coa.
rakication and 1he risks sssocisied with lead expo
ware arnomig houzelsold crernbers,

— Encure that lead - remreval wipes and handwashing
12000z arc avalable ensiie (e.g. 0 the held and a
the witer shepae nenc T2 lEe} Ger all worsers s3pe-
cially betore saling, drnking, or sk,

—  Eusure that bathroom fecilisies inchels sinks and
L!alj TETI.'ILI'II'-II.!UHI.".

—  Prowede a locker rorm [or bedkess ), showeribg fi-
vililles for workers, aod laundzy Jacilities or servic-
e when possilde.

—  TProade load - reminval I T ead rernonal wipes
wher o lead-remeval soap and water arn avarlasle)
in the ernployes Licher EonbL. 435 standard srapis nnt
adequate 4o rearmave Jead residoe [HEYSH 202501

—  Drobibls e wse of conlapnated supm=nl oo
ather jubsilaska net eelared o waetel e replase-
ment

— Stock wotk vehicles with praper materials foc de-
coadlzmimalivae and exposute consrd o the Lield.
Iarlade appropriately Jobsded waste bags. clearng
matersals, and dispos|-cpllectinn bins fir wochers
La wser oL che work, it

— Dm-'r.]n[.! ard :impleme:n.l -L'IEH.I1-I.1FI PmLEdlI:'-Ei that
prevent bead dust brom contaminatiog the wnrkplace,
work cor perscaeal vehicles. and equimmer:

v Wlpe down surfaces weing wet methads while
weuring apptopriale PPE (gloveey te prevent der

mal i'bsurpli.-'_m.

Clesau cable teoli and cowiprend thet have besn
im direct contact wily lead pips vaing an appro-
priate kead remnval soluticn.

# Develop o cleaning schedule o clean "bigh-
contact” sudases (e.g. locker hamelles, douchowabs,
ek cab swifpces. tools, cbe.] nsing lead remoar
al wiprs ur lend-recoonval soap.

a Prohuat the ose of compressed aic bo rermomee lead
(em aoy sorfacs waduss il e wsed an cenunction
with 2 svstem 1o capiure aisborae Lead [29 CFR
MR YL B

Testing
—  Provide lead mposurs suvgillance moniteeing (BLLs)
[or wgpckers and meodtar the restlls b acoordamce

® FIE

with the OEHA lead movsprucrian stavdan] The 46
e latiom of Oecupaticnal aed Emirenmeantal Clmmes wied
ez G [ ool Ot el ugit ot el o i e Iy -
Icine have additianal recoommmendations for tasting
wncdinwagiog lead-waposed workers.

Leeazider purchasue coloremebric wipe st ke wnd
penodecally tos hands. sorfaces, end tools for Iead
Ferindez 1egis will halp identify prtendial srarces of
expisuce ancl pkeide an ardicarae of the effeciive
Neng of decomanination wohnques. equuprte, and
poreonal hyoeene cheanunp efforts, a5 well a5 workors’
use of PFFE

Frovide traming for warkers an how pe properdy
e, wowe, aned maintn PRE, including respicators
[if Theey itre requaeady,

Pravide apgpoapriate FPE (such as gloves, coveralls,
i proldvUon, 7nd Fesperalons) at mer cosl bo waark-
+r5 |29 CFR 1919132 and 29 GFR 132695, O3ELA
L7

EHD.'ELTE.EE r:l'qu.i.-Eﬂl. u:l.:.]'l.angc I.'!r W’\'.I:I'k EIL'!"«'ES. IEEFL'
cial’y af ey wie wiorn o T by solled.

Exsuce that niteale gloanee are teplaced I they be-
care tern or loaded with sl ot ather debris,

If 3 job hazard assessment indicabes that respimtn.
¥ prodection is cequinesd, implement a respicalory
predectiiu progsat thar complies with the ChGHA
cunslrucuon resparaioey prodecllon standacd, %
CER 193G 10%, inclading training, i 1ssting. and

naedical clearance.

What Werers Can Do

Wirrkers slooid wke e Rllowiog steps a codwce e ex-
pascd o ledd;

® Work pracices:

Tk rowph yout cmployer or phpsicion, toke & test each
Frar bo mrailac paur BEE, nroas :I'mq_u.n:n.ll':,' as e
quired by (15HA

I wuur Earnily may have been sxposed o Jead fran
vour Job. contace their heabhcare provider [CT0C
i02zxc]

Clean swrfaoes [truck cah surdaces, taals, desrknishs)

ard esquipnoenl periadizlly dorowghoul dee worbaday
and al the end ofthe dhofl Vs lead-vemaoval wapes o
lead-removal soap

Avoid bringng personal isers such 25 ke, water 20t-

Hes, or 'F!|'|.-.1|.1== int:k lead comlarminated areas.



—  Awvaid visiting otfice oreas while wesnng potentiolly
coltainded ¢ lothing foalwear.

— Lse lrad-remroral sosp (oF Jead-remenal hand wipes
ol e is oL svailable] afiec completing wodk and
clean-up activizizs, belore eating, drincune. or soaok-
ing,. and bebesr geming it & vebisde,

[t shgwers arg available, sliower 10 remove resulual
Irad dust before leaving wazk

® 17 showers arc naa evailable at worle, wash as
muwch of your skan A5 you cin with lead -rermoval
wad | b e gpomg loaae.

—  Change itk clean chivbes and bsos befome Iranng
wirh, Teave soiled choihung ac wolkk Jor Tawmder g,

— W clihes are nat washed at ghe \l.-'\:lrlq&lan:e, Fallaw
these steps

# HMore werk clathes T a closed plasiic bap away
Eror all e clealees.

n Vgl amal dry o wotk clothcs alwwe and o vilth
any wther clithes. Use a lead cemesal d:t::rg::nt

- Hnre streer chathes sepaca ey irom wark Ghedhes, both
ar work and ot hanae,

m PP

— When the job hayard assessment requires the use
ol 4 Tespivdlon, wear a resmlalier puopetly eod In
ancardance with the OS134 respiratacy prmtecticon
stamidard when v rkng directly with lead -canram-
Linabed aoll or pipes. (Fdering facepieoe respirators
and elasiamercic half rask msp‘ir.ﬂ{:'ra with PGE L=
cl protechiea ane cxamples [BICRH 20104

—  Wear nitrile ghmaes wnader work ghoves when ol
Ll w7 Damudliog, leaad plpes and chatyse both seas of
ploves imoquently, especially §¢ either set oo gloves
becommes henvily soiled.

— Huplu-ue nitril= ;!]-m'Es ift]'.e:,r he=come b
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