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Lead exposure adversely affects intellectual development in 
young children and might increase the risk for hypertension 
in adults (1). In the District of Columbia (DC), of an esti­
mated 130,000 residences, approximately 23,000 (18%) have 
lead service pipes (Daniel Lucey, MD, DC Department of 
Health [DCDOH], personal communication, March 24, 
2004). The Environmental Protection Agency (EPA) requires 
water authorities to test tap water in 10–100 residences annu­
ally for lead. In March 2003, DC Water and Sewer Authority 
(WASA) expanded its lead-in-water testing program to homes 
with lead service pipes extending from the water main to the 
house. By late January 2004, results of the expanded water 
testing indicated that the majority of homes tested had water 
lead levels above EPA’s action level of 15 parts per billion (ppb). 
On February 16, DCDOH requested CDC assistance to 
assess health effects of elevated lead levels in residential tap 
water. DCDOH also requested deployment of officers of the 
United States Public Health Service (USPHS) to assist in the 
investigations. This report summarizes the results of the pre­
liminary investigations, which indicated that the elevated water 
lead levels might have contributed to a small increase in blood 
lead levels (BLLs). The investigation of elevated water lead 
levels is ongoing. In the interim, DCDOH has recommended 
that young children and pregnant and breast-feeding women 
refrain from drinking unfiltered tap water (2). 

CDC’s BLL of concern for children, 10 µg/dL, was adopted 
in 1991 in response to evidence associating BLLs >10 µg/dL 
with adverse health effects (3). Adverse health effects have been 
reported recently at BLLs <10 µg/dL, particularly in vulner­
able populations (e.g., infants and children) (4,5); no safe BLL 
has been identified (6). Longitudinal analysis was conducted 
to identify trends in BLLs in DC before and after changes in 
the water disinfection process by comparing homes with lead 
service pipes to homes without lead service pipes. Both the 
percentage of BLLs >10 µg/dL and those >5 µg/dL were 
examined over time. Cross-sectional analysis of BLLs of resi­
dents in homes with the highest water lead levels was con­
ducted to determine if residents had BLLs >10 µg/dL. 

Longitudinal Analysis of Childhood Blood 
Lead Screening Tests 

WASA provided DCDOH and CDC with a list of homes 
(n = 26,141) with lead service pipes. During January 1998– 
December 2003, the DCDOH blood lead surveillance sys­
tem recorded 84,929 BLLs. Of these, 43,314 (51%) tests were 
venous, and 6,794 (8%) were fingerstick; sample type was 
not listed on the remaining tests. All blood tests were used in 
this analysis. For each year of testing, these databases were 
linked by address. A total of 11,061 BLL laboratory requisi­
tion slips listed an address with a lead service pipe. 

During 1998–2000, the percentage of BLLs >10 µg/dL and 
>5 µg/dL decreased substantially, regardless of the type of ser­
vice pipe (Figure). During 2000–2003, the percentage of BLLs 
>10 µg/dL in persons living in homes known to have lead 
service pipes decreased from 9.8% to 7.6% (p = 0.008). The 
percentage of BLLs >5 µg/dL in persons living in houses with­
out lead service pipes continued to decrease, from 22.7% to 
15.6% (n = 14,152; p<0.001). However, the percentage of 
BLLs >5 µg/dL in persons living in homes with lead service 
pipes did not decrease statistically significantly (from 696 
[32.4%] to 405 [31.2%]; p = 0.34). 

Cross-Sectional Study of Homes with >300 
ppb Lead in Water 

WASA provided the results of lead testing on water samples 
from 6,170 homes. Of these, 163 (3%) had lead levels >300 
ppb in second-draw water collected after a change in water 
temperature, indicating that some of the lead in the water 
leached from water pipes outside the home. USPHS officers 
working in the DCDOH Incident Command structure con­
tacted residents in the 140 (86%) homes that had telephones 
and arranged for visits to draw venous samples for BLLs. The 
DC Public Health Laboratory determined BLLs by using 
graphite furnace atomic absorption spectrophotometry for 184 
persons in 86 households who consented to having blood 
drawn. Residents were provided with a water filter and infor­
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FIGURE. Percentage of tests with elevated blood lead levels, 
by year and water-line type — District of Columbia, January 
1998–September 2003 
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mation about reducing lead exposure. In addition, in 12 of 
the households contacted, 17 persons had a venous blood test 
drawn independently and reported to DCDOH since Janu­
ary 2004. These test results also were included in this analysis. 

Of the 201 residents from 98 homes with water lead levels 
>300 ppb tested for BLLs, all had BLLs below CDC’s levels 
of concern (10 µg/dL for children aged 6 months–15 years 
and 25 µg/dL for adults) (Table). Of the 201 residents, a total 
of 153 (76%) reported drinking tap water, and 52 households 
(53%) reported using a water filter. On February 26, 2004, 
DCDOH sent a letter to all DC homes with lead service pipes, 
recommending that young children and pregnant and breast-
feeding women refrain from drinking unfiltered tap water (2). 
Reported by: L Stokes, PhD, NC Onwuche, P Thomas, PhD, JO Davies-
Cole, PhD, T Calhoun, MD, AC Glymph, MPH, ME Knuckles, PhD, 
D Lucey, MD, District of Columbia Dept of Health. T Cote, MD, 
G Audain-Norwood, MA, M Britt, PhD, ML Lowe, MCRP, MA Malek, 
MD, A Szeto, MPH, RL Tan, DVM, C Yu, M Eberhart, MD, US Public 
Health Svc. MJ Brown, ScD, C Blanton, MS, GB Curtis, DM Homa, 
PhD, Div of Emergency and Environmental Health Svcs, National Center 
for Environmental Health, CDC. 

Editorial Note: The findings in this report indicate that 
although lead in tap water contributed to a small increase in 
BLLs in DC, no children were identified with BLLs >10µg/ 
dL, even in homes with the highest water lead levels. In addi­
tion, the longitudinal surveillance data indicate a continued 
decline in the percentage of BLLs >10 µg/dL. The findings in 
this report suggest that levels exceeding the EPA action level 
of 15 ppb can result in an increase in the percentage of BLLs 
>5 µg/dL. Homes with lead service pipes are older, and per­
sons living in these homes are more likely to be exposed to 
high-dose lead sources (e.g., paint and dust hazards). For this 
reason, in all years reported, the percentage of test results >10 

TABLE. Blood lead levels (BLLs) of residents in homes with 
>300 parts per billion in drinking water, by age group — District 
of Columbia, March 2004 

BLL (µg/dL) 

Age group (yrs) Median  Range 

1–5 (n = 17) 3 1–6 
6–15 (n = 13) 2 1–4 

16–40 (n = 56) 3 1–14 
41–60 (n = 69) 4 1–20 

>61 (n = 46) 6 2–22 

Total (n =201) 

µg/dL and the percentage of test results >5 µg/dL at addresses 
with lead service pipes were higher than at addresses without 
lead service pipes. 

The findings in this report are subject to at least three limi­
tations. First, the BLL surveillance data include multiple tests 
on the same person, and persons with lead poisoning are tested 
more frequently than those with low BLLs. Second, fingerstick 
tests are more subject than venous samples to contamination 
by ambient lead (7). Finally, neither the blood nor the water 
lead test results were collected from a randomized sample. 
Water was collected from homes with a high probability of 
having lead service pipes; the March 2004 BLL screening pro­
gram was limited to families living in homes with the highest 
water lead levels, and the routine blood lead surveillance pro­
gram focused on identifying children at highest risk for lead 
exposure. For these reasons, the percentages of BLLs >5 µg/ 
dL or >10 µg/dL reported probably are higher than those found 
in the general population. However, none of these factors 
should affect the relative differences between percentage of 
tests >5 µg/dL by water line type, nor do they explain the 
change in trajectory of the percentage of tests >5 µg/dL by 
year after 2000. 

The cause of the elevated water lead levels in DC is under 
review. Although the increase is associated temporally with 
the change in the disinfection process from chlorine to 
chloramines that occurred in November 2000, whether this 
change contributed to increased lead in the water is unknown. 

Because no threshold for adverse health effects in young 
children has been demonstrated (6), public health interven­
tions should focus on eliminating all lead exposures in chil­
dren (8). Lead concentrations in drinking water should be 
below the EPA action level of 15 ppb. Officials in communi­
ties that are considering changes in water chemistry or that 
have implemented such changes recently should assess whether 
these changes might result in increased lead in residential tap 
water. EPA has asked all state health and environmental offi­
cials to monitor lead in drinking water at schools and day care 
centers. More information about lead poisoning is available 
from CDC at http://www.cdc.gov/nceh/lead/lead.htm. 

http://www.cdc.gov/nceh/lead/lead.htm
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