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Narrative Summary: The EPA Region 6 asked ATSDR to determine the public 
health significance of arsenic and lead found in surface soil samples from 
the Mt. Cristo Rey Area, Sunland Park, NM to adults and children. The Mt. 
Cristo Rey area is used predominately by people for religious pilgrimages and 
recreational hiking by children and adults (Figures 1 & 2). In 1940, a forty 
foot limestone cross with a statue was placed on the summit (Figure 3). 
During the annual October pilgrimage, about 20,000 to 30,000 people walk the 
2 1/2 -mile trail to the base of the statue. Some of the people make the 2½ 
mile trek on their knees or barefoot. For this report, ATSDR reviewed two EPA 
and one New Mexico Border Health Office surface soil data sets. 

Soil samples have been collected in the Mt. Cristo Rey area by federal and 
state agencies. Soil samples were collected from non-vegetated, natural 
areas. Soil samples were collected by EPA contractors in July 2001 and 
February 2002 and analyzed for inorganic compounds, including arsenic and 
lead. Arsenic and lead concentrations from 0-1 inch ranged from >7 to 480 
ppm and <34 to 3,000 ppm, respectively. The New Mexico Office of Border 
Health collected 5-point composite soil samples (0-1 inch) in July 2005 that 
were only analyzed for lead. The lead concentrations ranged from 310 to 



1,500 ppm in these composite samples. To determine the public health 
significance of arsenic and lead in surface soil from the Mt. Cristo Rey 
area, we used the highest reported arsenic and lead concentration to estimate 
exposure. 

The naturally occurring levels of arsenic and lead in soil from the area are 
approximately 7 and 34 ppm, respectively. A relative bioavailability study 
of arsenic in soil from El Paso County was prepared for EPA in May 2003 [EPA 
2003]. Based on the results of this study, the relative bioavailability was 
derived for arsenic (40%) and estimated for lead (22%). It is believed that 
the arsenic and lead detected in the surface soil from the Mt. Cristo Rey 
area originated from the same industrial source (historical aerial deposition 
from the ASARCO smelter). As such, ATSDR used the bioavailability values in 
the dose estimates to determine the public health significance of arsenic and 
lead in the surface soils from the Mt. Cristo Rey area. 

Based on observations of enzymatic abnormalities in the red blood cells at 
blood lead levels below 25 µg/dL and observations of neurologic and cognitive 
dysfunction in children with blood lead levels from 10-15 µg/dL, the CDC has 
determined that a blood lead level >10 µg/dL in children indicates excessive 
lead absorption and constitutes the grounds for intervention. The 
relationship between soil lead levels and blood lead levels is affected by 
factors such as the age of the population exposed to the contaminated soil, 
the physical availability of the contaminated soil, the bioavailability of 
the lead in the soil, and differences in individual behavioral patterns. 
While there is no clear relationship applicable to all sites, a number of 
models have been developed to estimate the potential impact that soil lead 
could have on the blood lead levels in different populations. In general, 
soil lead will have the greatest impact on the blood lead levels of 
preschool-age children. These children are more likely to play in dirt and 
to place their hands and other contaminated objects in their mouths. They 
are better at absorbing lead through the gastrointestinal tract than adults, 
and they are more likely to exhibit the types of nutritional deficiencies 
that facilitate the absorption of lead [ATSDR 2005]. 

For ATSDR's exposure evaluation, we assumed that a child (16 kg) and adult 
(70 kg) incidentally ingest 100 mg of soil; twelve times per year at the 

maximum reported concentrations for arsenic (480 ppm) and lead (3,000 ppm) 
using their respective bioavailability factors. The estimated exposure doses 
(acute and chronic) are below levels of concern for both arsenic and lead. 

It is expected that typical exposure to soil in the Mt. Cristo Rey area will 
be episodic and short-term (acute) for children and adults. Due to the arid, 
undeveloped, and remote conditions, infants and small children are not 
expected to be unaccompanied by an adult and/or play in the area. Using the 
maximum reported concentrations, the bioavailability factors (arsenic (40%) 
and lead (22%)), and a recreational exposure scenario (one day/month), we do 
not expect cancer or non-cancer health effects in children or adults. 

ATSDR does not believe that pica behavior is likely in the Mt. Cristo Rey 
area and was not evaluated. Pica behavior typically occurs in children less 



than 3 years of age . In five separate studies on pica behavior , only one 
child, out of more than 600 children , ingested an amount of soil 
significantly greater than the range in other children. Although these 
studies did not include data for all populations and represented short-term 
ingestion only , it can be assumed that the incidence rate of children pica 
behavior in the general population is low . 

Action Required/Conclusions/Recommendations/Info Provided : Based on ATSDR ' s 
public health conclusion categories , we have categorized this area as a "No 
Apparent Public Health Hazard", which means that exposure (past , current , and/or 
future) to lead and arsenic in soil is not expected to result in adverse health 
effects. 

Epidemiologic studies [Lanphear et al. 1998] have found that children ' s blood 
lead levels (BLLs) increase by about 3. 8 micrograms per deciliter for every 
1 , 000 ppm increase in soil lead levels following residential exposure patterns 
(chronic exposure on a routine basis). Given this relationship and reported 
exposure patterns in the Mt. Cristo Rey Area , it is expected that the BLLs from 
exposure to lead in the Mt. Cristo Rey Area soil would be less than 10 ug/dL. 

ATSDR ' s conclusions and recommendations are based upon the available 
information. If additional or new information becomes available , ATS DR is 
available to review the i [ rmation and provide a determination as to the public 
health significance. 
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