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Abstract: Lead is known to impair neurocognitive development in children. Drinking water is rou- 17 
tinely monitored for lead content in municipal systems, but private well owners are not required to 18 
test for lead. The lack of testing poses a risk of lead exposure and resulting health effects to rural 19 
children. In three Illinois counties we conducted a cross-sectional study (n=151) examining water 20 
lead levels, water consumption, and water treatment status to assess risk of lead exposure among 21 
residents using private water wells. Since blood lead levels were not available, Integrated Exposure 22 
Uptake Biokinetic (IEUBK) modeling was used to estimate the contribution of water lead levels to 23 
blood lead levels. Nearly half (48.3%) of stagnant water samples contained measurable lead ranging 24 
from 0.79-76.2 µg/L. The median Pb was 0.537 µg/L. Deciles were used to estimate BLLs change 25 
from 10th to 90th percentiles. IEUBK modeling of water lead levels estimated that compared to chil- 26 
dren with  10th percentile (0.54) water lead levels, those with 90th percentile (4.88 µg/L) levels would 27 
have blood lead levels that were 0.3 to 0.4 µg/dL higher. Based on IEUBK modeling 18% of children 28 
with water leader levels at the 10th percentile would have BLLs above 3.5 µg/dL compared to 27.4% 29 
of those with water lead levels in the 90th percentile. These findings suggest that the consumption 30 
of unfiltered well water likely results in increases blood lead levels in children. 31 

Keywords: epidemiology; health disparities; social determinants of health 32 
 33 

1. Introduction 34 
 Lead (Pb) exposure is associated with negative neurocognitive health effects in chil- 35 

dren on memory, gross motor skills, attention and IQ[1–5] as well as physical effects such 36 
as stunted growth. [6] Studies have shown that even low levels of water lead levels (WLLs) 37 
(3.3 µg/L or greater) are associated with elevated blood lead levels (BLLs) in 1-5 year old 38 
children (adjusted odds ratio [OR] 4.7, 95% confidence interval [CI] 2.1-10.02).[7] In Flint, 39 
Michigan the increase in WLLs led to an increase in the frequency of BLLs >5 µg/dL among 40 
children, from 3% to 5%.[8] Drinking water is estimated to account for up to 20% of total 41 
Pb exposure in the US, but the risk is higher for infants who rely on formula; in fact, water 42 
can account for 45 - 60% of infants’ daily Pb exposure.[9] Community water supply sys- 43 
tems are regulated by the Lead and Copper Rule, which specifies an action level of 15 44 
µg/L. If WLLs exceed the action level, actions are required to reduce exposures to water 45 
Pb[10]. Owners of private domestic wells (PDWs)  must measure WLLs for real estate 46 
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transactions only in Rhode Island [11]; in other states, WLL testing is voluntarily and in- 47 
frequent.[10] Studies have shown that children who rely on PDWs are more likely to have 48 
elevated BLLs. A recent study found that among North Carolina children, those on PDWs 49 
were 20% more likely to have an elevated BLL than children on community water 50 
sources.[12] Despite this information, there is still very little data on the association be- 51 
tween BLLs of children who rely on PDWs for water and WLLs. Over 13 million private 52 
wells in the US are the primary source of drinking water for an estimated 44 million peo- 53 
ple.[13,14] Thus, children who live in homes with PDW water may be at risk for ingestion 54 
of Pb, but because of the lack of water Pb testing, the scale of this public health threat is 55 
not known.  56 

Pb in drinking water from PDWs is especially concerning in rural areas of the United 57 
States. A study combining USGS data and U.S. census data showed PDWsare more prev- 58 
alent in areas of low housing density.[15] CDC recommended blood Pb testing data may 59 
also not sufficiently capture this risk. From 2011 to 2016 in North Carolina less than a third 60 
of children born in the state had both BLL screenings at 1 year and 2 years of age.[16] In 61 
rural areas where there are fewer health facilities, BLL screening compliance may be 62 
lower. This in addition to the lack of regular water testing pose a significant risk to the 63 
health of children in rural areas. Typical Pb sources in water tend to be Pb water service 64 
lines and other lead components in plumbing. Even Pb soldering materials can contribute 65 
to Pb in tap water. Corrosive water aids with Pb particulate shedding from the piping and 66 
can lead to particulate Pb. Particulate Pb is associated with higher elevations in BLLs than 67 
dissolved Pb.[17]  68 

 69 
The health effects of elevated BLLs Is well known. Children exposed to Pb are known 70 

to be more likely to have neurodevelopmental delays, lower scholastic performance, at- 71 
tention deficits, hyperactivity, and increased psychological mood disorders.[18–21]  The 72 
effects of chronic exposure to Pb has been shown to negatively affect children’s IQ and the 73 
deficits continue with lower vocabulary and academic performance and a greater risk of 74 
not completing high school, which is associated with lower socioeconomic status in the 75 
future .[22,23] Bone Pb concentration in children 12-18 is also associated with juvenile de- 76 
linquency.[24] Even Pb blood levels  below the reference value of 3.5 µg/dL have been 77 
shown to have effects on IQ and behavior. BLLs as low at 1.2 µg/dL can have effects on 78 
IQ.[25] These effects are especially concerning in rural population which are already at 79 
risk for earlier mortality due to low SES and the gap is growing each year compared to 80 
urban areas.[26] Chronic Pb exposure, reduced socioeconomic opportunity due to poor 81 
school performance could potentially reduce the ability of children to be able to gain op- 82 
portunities through education which would allow them to leave areas which are consider 83 
low opportunity. Pb exposure above 3.3 µg/L has been shown to significantly increase the 84 
odds of a child having an elevated BLL.[7] 85 
 86 

We have previously reported WLLs in 151 Illinois homes that rely on PDWs for drink- 87 
ing water.[27] In that study, Pb was detectable in nearly 50% of homes, and 3% of homes 88 
had WLLs that exceeded the 15 µg/L action level that applies to community water systems. 89 
The primary goal of this study was to assess the likely contribution of drinking water to 90 
BLLs among children residing in homes supplied by PDWs in three Illinois counties. 91 

2. Materials and Methods 92 
2.1. Setting 93 

In a cross-sectional study, two kitchen tap water samples from 151 households in 94 
three Illinois counties--Kane, Jackson, and Peoria--were collected by home residents based 95 
on the guidelines set by the Lead and Copper Rule.[28] Local health department environ- 96 
mental health staff conducted in-home water sampling training with participants. After at 97 
least a 6-hour period of no water use, stagnant and flushed (1st and 7th liter, respectively) 98 

are wll

are well know typo 



Int. J. Environ. Res. Public Health 2024, 21, x FOR PEER REVIEW 3 of 12 
 

 

water samples were returned to the Illinois State Water Survey to be analyzed for Pb and 99 
corrosivity properties. Total Pb was analyzed using graphite furnace atomic absorption. 100 
Samples with Pb > 2 µg/L were passed through a 0.45 µm filter and analyzed for dissolved 101 
Pb. Sulfate and chloride were measured using ion chromatography and alkalinity was 102 
measured by titration. Corrosivity was determined using the Larson-Skold Index (LSI): 103 
LSI = (epm chloride + epm sulfate)/(epm alkalinity) where epm = equivalents per million.  104 

2.2. Questionnaire 105 
Participants completed a 32-item questionnaire to collect information on de- 106 

mographics and potential Pb exposure risk factors such as plumbing materials, well 107 
maintenance, and water treatment. The questionnaire was based on several national sur- 108 
veys and those used in previously published research.[29–35] The questions address water 109 
use, plumbing infrastructure, water treatment devices, primary drinking and cooking wa- 110 
ter sources, fixtures, plumbing maintenance, housing characteristics, and water safety per- 111 
ceptions. For items about water safety, a 5-point Likert scale was used to assess personal 112 
safety perceptions. The other questions were structured in a multi-choice format or as a 113 
yes or no question.   114 

2.3. Blood Lead Level Modeling 115 
The primary aim of this study was to estimate the contribution of drinking water to 116 

BLLs of children (BLLs were not measured). We accomplished this by using the EPA’s 117 
Integrated Exposure Uptake Biokinetic (IEUBK) Model Version 2.[36] IEUBK was devel- 118 
oped using data mainly from Pb superfund sites to model risk to children. Geometric 119 
mean (GM) BLLs can be modeled using air, dietary, maternal, soil and dust, and water Pb 120 
concentrations from sites where data are available. [36] Because our interest was in the 121 
contribution of PDW water to BLLs, sources and pathways included in IEUBK except for 122 
water exposure were set to IEUBK default values (the IEUBK model does not include in- 123 
put terms for paint Pb, other than through a dust Pb exposure pathway ). Differences in 124 
estimated BLLs between those with observed  90th and 10th percentile water lead levels. 125 
We used the default values for dust, dietary, maternal, soil and air. The only output 126 
changed was WLLs based on the data collected. The aim was to estimate the effect WLLs 127 
have on total BLLs, not directly simulate exact BLLs of children on PDWs in the 3 counties. 128 
Calculations were based on WLLs from all homes in the study, regardless of whether chil- 129 
dren lived in these homes or not. For undetectable Pb levels (levels <0.76 µg/L), Pb pres- 130 
ence was determined using (0.76 µg/L)/(√2), Distribution of BLLs was calculated using 131 
IEUBK software. Geometric standard deviation (GSD) was left at 1.6 based on the IEUBK 132 
user manual guidance. For statistical analysis STATA (STATACorp LLC College Station, 133 
TX) was used.  134 

 135 

3. Results 136 
Table 1 shows key characteristics of the three counties. In Jackson County, about 30% 137 

of housing is rural with 60% built before 1980. By comparison, 25%f the housing in Kane 138 
is pre-1980, and the same is true of about half the housing stock in Peoria. The percentage 139 
of children under 18 years ranged from 18.4 (Jackson) to 25.0 (Kane).[13] Details on de- 140 
mographics and the study methodology have been previously published.[27] 141 

Table 1. Characteristics of study sample by county. 142 
 

Jackson Kane Peoria 
Population, n (%)    

Under 5 years 3,129 (5.4)  32,962 (6.2) 12,555 (7.0) 
5 to 9 years 2,544 (4.4) 32,638 (6.1) 11,115 (6.2) 

this is  not

line 124  is not a sentence  
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Under 18 years 10,646 (18.4) 132,979 (25.0) 42.236 (23.6) 
Total Population 57,977 532,403 179,179 
Rural Housing, % 30 11 17 
Housing before 1980, % 60 75 50.5 
Estimated PDWs, n 1,900 7,100 18,000 

Table 2 shows Pb concentrations in the 1st liter (stagnant) and 7th liter (flushed) sam- 143 
ple. Measurable Pb was present in 73 (48.3%) of 1st liter samples. Measurable Pb in 5 144 
(3.3%) of 1st liter samples had Pb concentrations >15 µg/L (the EPA action level for com- 145 
munity water systems). The highest Pb concentration was 76.2 µg/L, 5 times higher than 146 
the EPA action level for community water systems. 5 samples had Pb levels above the 147 
action level. Measurable Pb was present in 34 (22.5%) of the 7th liter samples, but none 148 
had Pb >15 µg/L. 149 

Table 2. Measurable Pb Concentrations by County for 1st and 7th liters. 150 

  Pb Concentration (µg/L)  
Samples with 

detectable Pb (n) 
Minimum Detectable Maximum Median IQR 

1st Liter      
Jackson(n=38) 20 0.83 76.2 0.85 1.62 
Kane(n=62) 27 0.83 47.0 0.54 1.62 

Peoria(n=51) 26 0.79 15.4 0.79 1.12 
All (n=151) 51 0.79 76.2 0.54 1.60 

7th Liter      
Jackson(n=38) 11  0.89 3.93 0.54 0.46 
Kane(n=62) 8  0.86 3.37 0.54 0 

Peoria(n=51) 15  0.77 5.00 0.54 0.37 
All (n=151) 34  0.77 5.00 0.54 0 

* interquartile range IQR is the measure of the spread of the middling values of the data 

Table 3 shows housing age and presence of detectable Pb. Though a majority of the 151 
houses that had Pb present were built prior to 1980. There were homes that were built 152 
after 1980 with detectable Pb(27.9% of Pb containing samples). However, out of the homes 153 
surveyed, a majority of the Pre-1950 and 1970-1979 water samples contained Pb.  154 

Table 3. Housing Age and Detectable Pb. 155 

Year House Built Measurable Pb 
n (%) 

Undetectable Pb 
n (%) 

Total n 

Pre-1950 10(71.4) 4(28.6) 14 

1950-1969 15(50.0) 15(50.0) 30 

1970-1979 24(63.2) 14(36.8) 38 

1980 to Present 19(31.7) 41(68.3) 60 

 156 

thus includes a decimal point not a ,  

second sentence is not complete. 
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Table 4 shows results from 150 households that returned the questionnaire (99.3% 157 
response rate). From the questionnaire, several questions detailed participant water usage, 158 
treatment equipment, and perceptions of water safety. Most respondents either strongly 159 
agreed or somewhat agreed that tap water is safe to drink (75.7%) and the vast majority 160 
were not concerned about Pb in water (76.8%). Of the participants who answered the ques- 161 
tion about the primary water source at home, 31.5% used tap water that was not treated 162 
with any device. The only item with significant differences across groups was “Amount 163 
spent on Well Upkeep Annually,” where a higher percentage of those with detectable Pb 164 
(14.3%) spent greater than $100 per year on well upkeep than those with no detectable Pb 165 
(3.9%) (odds ratio 0.25 (95% CI 0.04-1.02). 166 

Table 4. Water Perception and Use Between Measurable and Undetectable Pb Groups. 167 

Question/Answer Measurable Pb 
n (%) 

Undetectable Pb 
n (%) 

Total 
n (%) 

Amount Spent on Well Upkeep Annu-
ally (n=146)  

  
 

< $100 60 (85.7) 73 (96.1) 133 (91.1) 

> $100 
p=0.028* 

10 (14.3) 3 (3.9)  13 (8.9) 

My tap water is safe to drink 
(n=148) 

  
 

Strongly agree 32 (45.7) 41 (52.6) 73 (49.3) 

Agree somewhat 23 (32.9) 16 (20.5) 39 (26.4) 

Neither agree nor disagree 10 (14.3) 10 (12.8) 20 (13.5) 

Disagree somewhat 4 (5.7) 8 (10.3) 12 (8.1) 

Disagree strongly 
p=0.370 

1 (1.4) 3 (3.8) 4 (2.70) 

Concern about lead in well water after 
learning about the Flint water crisis 
(n=138) 

  
 

Yes 
p=0.320 

18 (26.9) 14(19.7) 32 (23.2) 

Primary source of water 
(n=149) 

  
 

Tap Water 25 (35.2) 22 (28.2) 47 (31.5) 

Bottled Water 21 (29.6) 20 (25.6) 41 (27.5) 

Treated Tap Water 15 (21.1) 26 (33.3) 41 (27.5) 

Multiple Sources 3 (4.2) 1 (1.3) 4 (2.7) 
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Other 
p=0.393 

7 (9.9) 9 (11.5) 16 (10.7) 

Water Treatment devices (point of use or 
point of entry) 
(n=106) 

  
 

Reverse osmosis 8 (17.4) 12 (20.0) 20 (18.9) 

Ultraviolet light system 0 (0) 1 (1.7) 1 (0.9) 

Water Softener 30 (65.2) 37 (61.7) 67 (63.2) 

Multiple Devices 
p=0.820  

8 (17.4) 10 (16.7) 18 (17.0) 

Amount of Tap Water Consumed 
Daily by Drinking 
(n=149) 

  
 

1-3 cups 12 (16.9) 9 (11.5) 21 (14.1) 

 4-7 cups 23 (32.4) 26 (33.3) 49 (32.9) 

8 or more cups 23 (32.4) 27 (34.6) 50 (33.6) 

None 
p=0.822 

13 (18.3) 16 (20.5) 29 (19.5) 

Cooking Water Source  
(n=148) 

   

Unfiltered tap water 46 (64.8) 47 (61.0) 93 (62.8) 

Filtered tap water 5 (7.0) 6 (4.11) 
 

11 (7.4) 

Bottled water 4 (5.6) 
 

2 (1.0) 6 (4.1) 

Other 
p=0.688 

16 (22.5) 22 (14.99) 38 (25.7) 

Chi-squared test used to calculate p-values. * denotes significance at the p<0.05 level. 168 

Using deciles of 1st liter Pb concentration, we estimated the WLL effect on geometric 169 
mean (GM) of BLLs among children aged 6 months to 7 years who are served by a PDW 170 
(Table 4). The difference in BLL between those with a 90th percentile value and a 10th per- 171 
centile  172 

value in water lead level was estimated to be 0.4 µg/dL. Children 0.5 to 2 years of age 173 
have the highest simulated GM BLLs. For children in that age category, a difference in 174 
estimated BLL for those in the 90th and the 10th percentile was 0.37 µg/dL.  175 

 176 

Table 5. IEUBK Modeled BLLs by age group. 177 
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 BLL in µg/dL by Age Group in Years 
WLL µg/L 
(WLL percentile) 

 
0.5-1 

 
1-2 

 
2-3 

 
3-4 

 
4-5 

 
5-6 

 
6-7 

0.54 (10-50th) 3.0 3.0 2.4 2.1 2.1 1.9 1.7 
1.07 (60th) 3.0 3.0 2.4 2.1 2.1 1.9 1.8 
1.65 (70th) 3.1 3.1 2.5 2.2 2.1 2.0 1.8 
2.50 (80th) 3.2 3.1 2.5 2.3 2.2 2.0 1.9 
4.88 (90th) 3.4 3.3 2.7 2.5 2.4 2.2 2.1 

The IEUBK probability distributions from the deciles can be seen in Figure 1. The 178 
cutoff point was set at 3.5 µg/dL, the current CDC reference level for BLLs, with acknowl- 179 
edgement that no Pb level is thought to be entirely safe.[37] Based on the cutoff, the per- 180 
centage of children above this point can be estimated from all Pb sources in the model. As 181 
water WLL inputs increased from 0.54 µg/L to 4.98 µg/L, the probability of a child having 182 
a IEUBK estimated BLL above 3.5 µg/dL increased from 18.0 to 27.4%. 183 

 184 
Figure 1. [A] IEUBK density curve of BLLs at WLL 0.54 µg/L with the cut-off at 3.5 µg/dL for BLL. 185 
[B] IEUBK density curve of BLLs at 1.07 WLL µg/L. [C] IEUBK density curve of BLLs at WLL 1.65 186 
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µg/L. [D] IEUBK density curve of BLLs at WLL 2.50 µg/L. [E] IEUBK density curve of BLLs at 187 
WLL 4.88 µg/L. BLL density curves are for total Pb exposure for all sources (not only WLL). Per- 188 
centages are the expected % to fall above the cutoff of 3.5. 189 

4. Discussion 190 
This study highlights the risks of Pb exposure among children living in homes with 191 

PDWs. Participants reported that 31.5% relied on tap water without any filtration treat- 192 
ment as their source of drinking water, and 62.8% used untreated tap water for cooking. 193 
Children who drink untreated tap water or infants who have formula prepared using it 194 
are at risk of Pb exposure. Although the observed 90th percentile WLL water lead level was 195 
below the EPA community system action level of 15 µg/L, modeled BLLs indicate that 196 
children consuming tap water at the 90th percentile value would have  BLLs approxi- 197 
mately 0.3-0.4 µg/dL greater than those who consume tap water with Pb level at the 10th 198 
percentile value. This highlights the fact that even WLLs below 15 µg/L have the potential 199 
to elevate BLLs, which would be expected to impair neurodevelopment. The EPA action 200 
level is not a health-based standard.  201 

During the COVID-19 pandemic rural children in Illinois experience a 26.9% decrease 202 
in BLL testing.[38]Prior to the pandemic, it had already been seen in South Carolina that 203 
rural children are at risk of elevated BLLs and that BLLs increased from ages <1 to 2 years 204 
of age when screened.[39] With the reduction in testing seen in Illinois, more children may 205 
be at risk of having elevated BLLs which have not been discovered due missing one or 206 
both of the typically screenings. 207 

Other studies have used IEUBK to model BLLs based on water Pb intake. However, 208 
inputs for other Pb exposure sources for the IEUBK model vary. A previous study has 209 
used default inputs for other exposures and only alter the WLL category, like the method 210 
for the current study.[40,41] Deshommes et al. (2013) estimated BLLs in children in rela- 211 
tion to WLL in homes with Pb service lines using IEUBK.[42] In that study, WLLs were 212 
measured, and model inputs for other Pb sources were either default IEUBK values, 213 
Health Canada values, or values from other studies. To confirm the accuracy of the IEUBK 214 
models, simulated BLLs were compared to available BLLs from Montreal children from 215 
homes with and without Pb service lines. IEUBK estimates were found to be consistent 216 
with actual BLLs. For our study, however, BLLs were not measured. Thus, our modeled 217 
BLLs could be over- or under-estimates.  218 

Several studies have used Stochastic Human Exposure and Dose Simulation (SHEDs) 219 
which is based on a probabilistic Monte Carlo exposure. This method considers how likely 220 
the source is to be the main exposure pathway and helps create a better estimate of me- 221 
tabolizing Pb. These exposure values are then used in the IEUBK parameters to model GM 222 
BLLs from varying WLL exposures.[43,44] The SHEDs-IEUBK model allows for greater 223 
specificity when modeling GM BLLs by predicting the dominant route of exposure and 224 
simulating the resulting BLL based on that particular exposure route. With the correct 225 
medium of exposure identified, IEUBK-modeled BLLs closely resemble the BLLs seen in 226 
geographic areas available through NHANES data[42]. Zartarian et al. (2017) suggested 227 
that SHEDs IEUBK models should be used when determining costs and benefits of inter- 228 
ventions to mitigate Pb. Since the IEUBK models simulated for this study do not take into 229 
account other source and pathways of Pb exposure such as paint Pb, we may be over- or 230 
under-estimating the contribution of water Pb to BLLs.  231 

This study has several strengths. One of these strengths was participant compliance 232 
with instructions. This metric can be seen in the fact that participants overwhelmingly 233 
completed the study questionnaire with a 99.3% response rate. Another strength is the 234 
ability to compare people’s self-reported perceptions of their water safety to the actual 235 
WLL in their homes. Another strength is that through IEUBK software, changes in WLLs 236 
below the limits set by the Lead and Copper rule were able to be related to the percentage 237 
of children whose simulated BLLs would fall above 3.5 µg/dL limit. This study was able 238 
to estimate that 18% of children will have BLLs above the reference value at Pb levels at 239 
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the 50th percentile for 1st liter water samples collected during the study. Also, since partic- 240 
ipants were able to have health department staff members deliver their kits and demon- 241 
strate in their homes sampling methods and samples were returned through shipping, 242 
participants in remote rural areas of the counties were able to participate in the study. 243 
Particularly, participants who may not have other health services near them were able to 244 
provide water samples, which may help capture risk to children living in remote rural 245 
areas. It also may capture children who may have missed BLLs at 1 and 2 years of age.  246 

Despite these strengths, this study has several limitations. Even with site specific 247 
modeling, IEUBK is only an estimate of  BLLs. BLLs in combination with Pb levels in 248 
paint, dust, and soil, which are known to be the most common exposure sources, would 249 
provide the best analysis of risk. Without this data we are only able to estimate the effect 250 
water levels could have on overall change in BLL and not direct effects. Another limitation 251 
of our study is sample size. With only 151 homes in 3 counties, our findings are not rep- 252 
resentative of these counties or of the state of Illinois. For example, Peoria County has 253 
approximately 18,000 PDWs in total, of which we sampled 52. This small sample size com- 254 
bined with the fact that nearly half of the houses were built after 1980 may have not cap- 255 
tured the true risk of Pb in PDWs in these three counties. Filtration systems also may im- 256 
pact the Pb levels, however; we did not collect samples which both included filtration and 257 
ones that bypassed filtration. Where the source of Pb in these water systems is not known. 258 
It could be from the home’s plumbing, the well, or from other parts of the water system.  259 

 260 
 261 
Future studies of WLLs should include BLLs and other common Pb exposures to ac- 262 

curately assess the risk of Pb in PDWs. As seen in other studies, when more site-specific 263 
data or population-specific data are included, IEUBK modeling can be adjusted to provide 264 
more accurate BLLs resulting from specific exposures. Since the default IEUBK inputs are 265 
from superfund sites, the true Pb levels in homes from various sources may have smaller 266 
or larger impacts on overall BLLs based on age of housing, presence of Pb paint, and other 267 
exposure factors across environmental media on average. Future studies should work to 268 
confirm accuracy of IEUBK simulation of BLLs for homes on PDWs with increased sample 269 
size and more detailed Pb data for other environmental media. Another consideration is 270 
that the source of the Pb is not known. Future studies should involve measuring Pb di- 271 
rectly from PDWs and from taps to determine whether the well components or the plumb- 272 
ing is driving WLLs seen in homes, especially since several homes in this study that were 273 
built post 1980 had measurable WLLs. The effectiveness of Pb filtration systems should 274 
also be considered when taking future water samples.  275 

5. Conclusions 276 
The findings suggest that children who consume well water containing measurable 277 

Pb levels likely experience increased BLLs. The Lead and Copper Rule does not require 278 
owners of PDWs to test their drinking water for Pb. Since PDWs are mostly in less dense 279 
population areas, children living in the rural United States are particularly at risk of hav- 280 
ing elevated BLLs due to Pb expose in well water. Policies to encourage and financially 281 
support testing of tap water in homes with PDWs are needed. Priority should be given to 282 
those homes in which children and women of childbearing age reside or are expected to 283 
reside, as well as homes built before 1986. Mitigation of Pb in water from PDWs should 284 
be adequately funded. Based on our simulation, changes in WLL that remain below the 285 
EPA action level for community water systems are associated with increases in BLLs 286 
among young children. Children should not be exposed to Pb in drinking water due to 287 
the known effects on neurodevelopment at any level.  288 
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