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Key PointsKey Points
Our sampling methods miss many hazards

Variability is high, even for cold water in a 
given city

Lead in water is a public health concern



The Problem of Particulate LeadThe Problem of Particulate Lead

• The sampling protocol for the EPA Lead 
and Copper Rule is based mostly on the 
assumption that lead in water is soluble
– Sampling protocols were not designed to 

accurately measure particulate lead

The real danger from lead in water is 
from lead particles



Generation of Pb Particles

CorrosionCorrosion 
or Rustingg

Lead Solder, Lead Scale or “Rust” layer

L d S ld L d Pi BLead Solder, Lead Pipe or Brass 



Detachment During Flowg

S iScouring
Lead Solder, Lead Scale or “Rust” layer

Pb Plumbing Materialg



Faucet Aerator

Water Flow

Small Leaded Particles 
can Pass through the 
Aerator Screen



How Particulate Lead is Missed.

Water poured
out for analysis, 
“ i ” l d“misses” lead

Particles sink 
to bottom andto bottom and
do not dissolve 
at pH 2



JAWWA June 2007
Weak pH 2 acidification can miss lead in some samples ….p p

up to 80% lead in DC water was missed
(Ed d JAWWA 2004)(Edwards JAWWA, 2004)



More Recent DataMore Recent Data

Lead in water sample collected that measured 
3 ppb using EPA protocol

Using stronger acid the sample was shown toUsing stronger acid the sample was shown to 
actually contain 1560 ppb lead

99.8% of the actual lead was missed



Pure Lead Oxidized Lead
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Lead Particles Present in Drinking 
A 20 60% iWater Are at Least 20-60% Bio-

available when Ingestedavailable when Ingested



DETECTION OF C ON O
PARTICULATE LEAD 
HAZARDS CRITICALLYHAZARDS CRITICALLY 
DEPENDENT ON DETAILS 
OF SAMPLING

Spikes of lead more likely 
at higher flow ratesat higher flow rates



at very high flows the water…at very high flows the water 
may physically scour lead 
deposits from the pipe

Britton and Richards (1981)

Particulate detachment goesParticulate detachment goes 
with (velocity)2



Instructions to Consumers:  “Slowly and gently turn on y g y
the COLD WATER TAP to fill up the bottle in 

approximately 45 seconds.”

7 1.33 
lpmlpm

Lower lead Higher lead



Using tallUsing tall 
bottles with 

small 
openingopening 
lowers 

d i fdetection of 
lead relative 

to normal 
useuse



Some other sampling issues
• Cleaning aerators, or extensive flushing, done the 

night before sampling minimizes lead samplednight before sampling…minimizes lead sampled

• Never even sample hot water for lead• Never even sample hot water for lead…

we told you never ever drink hot water or use itwe told you never ever drink hot water or use it 
for cooking because it probably has high lead



Hot versus Cold Water
LCR only samples cold water
Lead poisoning Case Management generally only samples cold water.
.if any water is sampled
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prepare instant coffee 
and cook
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•Water heater contained 
lead solder

Mesch et al., 1996
Cold Tap Water Hot Tap Water



Hot WaterHot Water

• 67% of hot water from boilers coffee and• 67% of hot water from boilers, coffee and 
cappuccino machines in Perth contained 
excessive levels of Pb (McCafferty et al)excessive levels of Pb (McCafferty et al)

• Majority of parents in DC with lead 
i d hild k l d d i i hpoisoned children acknowledged giving hot 

water to their children for formula. 
(L bi id 2007)(Lambinidou, 2007).
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Extreme variability in lead 
li dsampling data at some 

hazardous taps.p



Sporadic Lead Spikes
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Repeated 2nd Draw WASA/DC DOH 
Sample Data From Home of LeadSample Data From Home of Lead 

Poisoned Child via FOIA

• 7/26/2003 75 ppb (WASA)
• 3/23/2004 19 ppb (WASA)3/23/2004 19 ppb (WASA)
• 3/23/2004 11 ppb (DC DOH)

10/8/2004 21 b (WASA)• 10/8/2004 21 ppb (WASA)
• 11/2/2004      583 ppb (WASA)

DC DOH concluded water was safe 
based on their one sample 3/23
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≈1% of children in this city would 
be predicted to have elevatedbe predicted to have elevated 

blood lead from tap water 
i l ( 0 b)consumption alone (> 70 ppb)

in a city with 100,000 children that 
would be 1 000 caseswould be 1,000 cases



CONCLUSIONS
• Lead in water poses special challenges in terms of 

detecting risks and extent of water contamination
– One time sampling to “prove” safety may be inadequate
– Stronger acid is needed to detect lead

h i id h l d bl d l d f• There is no evidence that elevated blood lead from 
contaminated tap water does not occur with fairly 
high frequency (≈ 0.1-1.0%) in many cities and g q y ( ) y
simply goes undetected. 

• Exposure from hot water is a major concern that is 
completel o erlooked b CDC and othercompletely overlooked by CDC and other 
agencies
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