






calculated estimate of the amount of contaminant in contact with or taken up by the exposed 
person and is expressed as milligrams of contaminant per kilogram body weight per day or 
mg/kg/day. When the dose estimate for a contaminant exceeds the toxicity value (e.g., 
ATSDR's Minimal Risk Level, MRL or USEPA's Reference Dose, RID ) for that contaminant, 
there may be concern for potential non-cancer, adverse health effects as a result of exposure to 
that contaminant. 

Toxicity values used to evaluate non-carcinogenic, adverse health effects from arsenic at the 
Lava Cap Mine Site include ATSDR's MRL and USEPA's RID. This value (or health 
comparison value) estimates the daily exposure to the human population (including sensitive 
subgroups), below which non-cancer adverse health effects are unlikely to occur. The MRL and 
RID only consider non-cancer effects. Because it is based only on information currently 
available, some uncertainty is always associated with the MRL and RID. Uncertainty factors are 
usedto account for the uncertainty in our knowledge about their danger. The greater the 
uncertainty, the greater the uncertainty factor and the lower the MRL or RID. 

Dose estimates may be calculated for oral or inhalation exposures to arsenic. However, there is 
no MRL or RID for inhalation of airborne arsenic. Therefore, the oral RID (0.0003 mglkg/day) 
and MRL (acute 0.005 mglkg/day: chronic 0.0003 mglkg/day) were used as the health based 
guidelines in cases where inhalation was the exposure route. MRLs and RIDs are classified as 
either acute, intermediate, or chronic. Acute MRLs and RIDs are developed for exposures of up 
to 14 days; intermediate exposures are between 15 and 364 days; and chronic exposures are 
greater than 365 days. 

In addition to oral intake, the direct contact of a chemical with the skin (dermal contact, dermal 
exposure) can also lead to exposure to that chemical. The ability of a chemical to penetrate the 
skin is measured by the permeability constant, ~. The ability of a chemical to penetrate the 
skin is also a function of the concentration of the chemical in the medium of interest, the surface 
area of the body which is exposed to the chemical, the part of the body exposed, and the length 
of time that the chemical is in contact with the skin. . 

Carcinogenic Health Effects 

To evaluate the cancer risk posed by some chemicals, the increased lifetime cancer risk was 
calculated. This risk is called an increased risk because the value that is calculated represents an 
increase in the number of expected cases of cancer over and above the normal background 
cancer rate in the general population of 1 in 4 (25%, or 250,000 cancers per 1,000,000 people). 
Thus, an increased lifetime cancer risk of 1 in one million (or 1 x 10-6) means that in 1,000,000 
people, 250,001 cases of cancer would be expected, with only 1 case potentially caused by the 
chemical exposure. 

The increased lifetime cancer risk is calculated from the oral slope factor (OSF) for that 
chemical. A slope factor is an estimate of a chemical's potential for causing.cancer. The OSF, 
in turn, is calculated from the slope of the dose-response curve for the chemical in question. 
increased lifetime cancer risk from exposure to a given chemical is calculated by multiplying 
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daily dose of the chemical by the OSF. The total increased lifetime cancer risk is calculated by 
adding together the cancer risk for the indi vidual chemicals. If the total increased lifetime 
cancer risk is less than 1 x 10-6, then it is considered to be an insignificant increased risk, and will 
not be considered further. 

The cancer and non-cancer toxicological evaluations of the completed pathways are described 
as follows (Appendix A: Table 5, Summary of Estimated Exposure Doses). It should be noted 
that due to the limited amount of available data this toxicological evaluation should be 
considered a screening process. 

Exposure Dose Estimates and Health Effects Evaluation 

The "mine site residence" pathway involves exposures from contaminated dust and dirt to the 
occupants homes adjacent to the mine site. These homes are within 200 feet of the mine site 
waste rock piles, and it is likely that arsenic-contaminated dust and dirt, becomes airborne, and 
may be deposited in these homes. This pathway considers an inhalation exposure, and was 
evaluated using assumptions that the contaminated dust in the air is at a concentration of 0.05 
mg/ml (12), and that all of that dust is composed of the highest average arsenic soil level found 
on residential property (Le., 733 mglkg; Appendix A: Table 1). 

Dust and dirt in homes also represent an ingestion hazard as incidental ingestion of that dust and 
dirt is expected, especially in children. For example, children may come into. contact with and 
ingest soil particles at higher rates than adults (also, some children possess a behavior trait 
known as "pica", which is a tendency to ingest soil and other non~food items). Therefore, 
incidental ingestion of the dust and dirt in the homes near the mine site was also evaluated. 

For the "mine site residence" pathway, the inhalation and the incidental ingestion exposures are 
summed for a total exposure dose of 0.0120 mg/kg/day in children, and an exposure dose of 
0.0010 mglkg/day in adults. Thv total exposure dose for children exceeds the acute (1-14 days 
of exposure) "minimal risk level" (acute oral MRL =0.005 mglkg/day) for non-cancer health 
effects. The exposure dose estimated for adults exceeds the chronic oral MRL (0.0003 
mglkg/day) for non-cancer health effects. Therefore, exposure to such doses could cause non­
cancer health effects to the skin, in children (1-14 days of exposure) and adults (30 years of 
exposure). A one time acute exposure to a child with pica behavior (ingestion of 1000-5000 mg 
soil/day) could result in an acute health threat. The increased cancer risks for these exposures 
(calculated as dose multiplied by the cancer slope factor of 1.5) are: 1.5 in 1,000 for exposed 
children and 1 in 1,000 for exposed adults. (This means that there could be one or two additional 
skin cancer cases in a population of 1,000 exposed children and approximately one additional 
cancer case per 1,000 adults, from a lifetime of exposure.) These cancer risks are considered 
"moderate increased risk". 

The "swimming" pathway involves dermal contact exposures from the contaminated water in 
Lost Lake and incidental ingestion of the lake water while swimming. CDHS assumed that 
incidental ingestion and dermal contact would take place during the summer, and thus we used 
the highest average concentration of arsenic detected in Lost Lake water during the summer 
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months, when people would be most likely to swim ..This pathway was evaluated using 
assumptions that the contaminated water in Lost Lake is at a concentration of 513 ugIL 
(Appendix A: Tablel). The estimated exposure dose for the children swimming in Lost Lake is 
0.00023 mglkglday (sum of dermal contact with water plus incidental ingestion). Exposure 
doses estimated for children do not exceed the MRL for non-cancer health effects associated 
with chronic ~xposures through incidental ingestion and dermal contact. The estimated exposure 
dose (0.00018 mglkglday) for the adults swimming in Lost Lake does not exceed the MRL 
(0.0003 mglkglday). Thus, non-cancer health effects to the skin are not likely to occur in 
children or adults swimming in Lost Lake, with arsenic levels averaging 513 ugIL. 

The increased cancer risk associated with the estimated exposure dose (dose multiplied by the 
oral cancer slope factor of 1.5) is 2.5 in 100,000 for exposed children and 1.2 in 100,000 for 
exposed adults. These risks of cancer are both described as "a very low increased risk of 
cancer". ' 

The "wading" pathway involves dermal contact exposures from the contaminated water in Lost 
Lake and incidental ingestion of sediments while wading. This pathway was evaluated using the 
assumption that the arsenic concentration in the sediments of Lost Lake is 470 mglkg. (Other 
assumptions related to wading and calculations are provided in Table 4 of Appendix A). The 
estimated exposure dose for the children wading in Lost Lake is 0.00090 mglkglday (sum of 
dermal contact with sediments plus incidental ingestion). The estimated exposure dose for the 
adults swimming in Lost Lake is 0.00065 mglkglday. These exposures doses exceed the chronic 
MRL for non-cancer health effects associated with arsenic exposures. Therefore, arsenic 
exposure at these estimated doses may cause non-cancer health effects to the skin. The 
increased cancer risk associated with the estimated exposure dose (dose multiplied by the oral 
cancer slope factor of 1.5) is 2.3 in 10,000 for exposed children and 1.7 in 10,000 for exposed 
adults. Both of these increased risks of cancer are described as "low increased risk of cancer". 

Additional Comments 

As previously stated, the evaluations conducted for this public health assessment employed 
"high-end" assumptions and the average of the highest arsenic concentrations found, and 
therefore may overestimate the risks associated with arsenic exposures. In addition, the limited 
number of samples that were available for analysis in this public health assessment has resulted 
in limitations in carrying out a complete analysis of the health impact of the Lava Cap Mine Site. 

DTSC representatives have stated that their community outreach program has been successful in 
reaching all of the area residents. Those educational efforts informed residents about the hazards 
associated with the mine tailings. The DTSC representatives were confident that area residents 
were accepting their recommendations, that area residents were not using the Lost Lake water, 
and they were also avoiding contact with the nearby sediments. This avoidance of the 
contaminated water and sediments should reduce present and future exposures to arsenic. It 
could be reasonably argued that the area residents do not swim or wade every day, and it is also 
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unlikely that they swim or wade in Lost Lake during the colder winter months. Such avoidance 
of the contaminated media is expected to further reduce actual exposures. 

CDHS used both the acute and chronic MRL's in evaluating exposure doses. It might be argued 
that a comparison value for acute exposures would be more appropriate given the indications 
that area residents may be avoiding the contaminants in the Lost Lake vicinity. If such an 
argument is accepted, it must then be acknowledged that the wading pathways would ,not exceed 
the acute MRL. l' 

Regardless of whether using the chronic MRL (0.0003 mglkglday) or the acute a MRL (0.005 
mglkglday), the arsenic exposures estimated for a number ofactivities (ingestion and inhalation 
ofsoil for mine site residents) exceeds either comparison value for children. In addition, while 
estimated exposure doses for swimming in Lost Lake do not exceed health comparison values, it 
is difficult to enter the water and swim without first wading through the sediments along the 
edges of the lake. Thus, potential exposures received while swimming in Lost Lake may be 
compounded by exposure to arsenic containing sediments. 

A comparison ofthe exposure doses indicates that ingestion of contaminated soil for mine site 
residences is associated with the highest risks (Appendix A: Table 5). With the intention of 
minimizing present and future exposures, this information should be included in the educational 
materials presented to the area residents. 

Site Update 

In November 2000, CDHS attended a public meeting held by USEP A to update residents on the 
status of the remedial activities at the site. CDHS has requested the sampling data collected by 
USEPA during the Fall of 1999 and 2000.· The extent ofpotential downstream migration of 
contaminated tailings, and the potential impact to the Rollins ResetVoir were not characterized 
during the 1999 and 2000 sampling efforts (D. Seter, USEPA, personal communication 1124/01). 
As ofJanuary 2001, the data that has been collected were still undergoing USEPA's internal 
review process and were not available (D. Seter, USEPA, personal communication 1/24/01). 
Once these data are available, CDHS will determine if a re-evaluation of estimated risk is 
indicated. Additionally, we will evaluate the private well water data and determine whether a 
potential health risk exists. 

CONCLUSIONS 

The dam failure and subsequent off-site migration ofarsenic-contaminated mine tailings from 
the Lava Cap Mine Site has resulted in significant arsenic contamination to residential properties 
on the mine site and adjacent to the site, in Lost Lake, Little Clipper and Clipper Creek 
watersheds. The arsenic-contaminated tailings are the source of four completed exposure 
pathways and three potential pathways. The completed pathways involve swimming and wading 
in the impacted creeks and Lost Lake, and inhalation and ingestion ofdust and dirt by residents 
living near the mine site. 
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The potential pathways involve inhalation and ingestion of dust and dirt in homes off the mine 
property and Lost Lake, ingestion of fish from Lost Lake, drinking from arsenic-contaminated 
wells, and the possibility that contaminated tailings in Lost Lake could migrate downstream to a 
reservoir used for drinking water. 

The limited data available for estimating exposure doses indicate that the completed pathways 
could result in non-cancer health effects. The estimated cancer risks for the exposure doses 
ranges from "very low increased risk" to "moderate increased risk". Avoiding contact with mine 
tailings, sediments in Lost Lake, Little Clipper Creek, Clipper Creek will reduce health risks 
associated with arsenic exposure. Based on these completed pathways and the estimated 
exposure doses, the Lava Cap Mine Site is evaluated as a Public Health Hazard. 

P1JBLIC HEALTH RECOMMENDATIONS AND ACTION PLAN 

The Public Health Recommendations and Action Plan (PHRAP) for this site contains a 
description of actions taken, to be taken, or under consideration by ATSDR and CDHS at and 
near the site. The purpose of the PHRAP is to ensure that this public health assessment not only 
identifies public health hazards, but also provides a plan of action designed to mitigate and 
prevent adverse human health effects reSUlting from exposure to hazardous substances in the 
environment. CDHS and ATSDR will follow-up on this plan to ensure that actions are carried 
out. 

Recommendations 

1. 	 CDHS/ATSDR recommends community members/residents avoid contact with 
sediments from wading and swimming in Lost Lake, and Little Clipper Creek between 
the Lava Cap Mine property and Lost Lake. 

2. 	 CDHS/ATSDR recommends community members/residents avoid contact with mine 
tailings in areas of known deposition (on the mine site property, and off-site above Lost 
Lake, past the confluence of Little Clipper Creek and Clipper Creek). 

3. 	 CDHS/ A TSDR recommends that the community members/residents with pri vate wells 
continue to use bottled water for potable purposes. 

4. 	 CDHS/ATSDR recommends that USEPA conduct additional sampling and 
characterization of fish contamination in Lost Lake, in order to better understand the 
risks associated with fish ingestion. Until this can be conducted, CDHS/ATSDR 
recommends community members/residents avoid ingesting fish caught in Lost Lake. 
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Actions Completed 

1. 	 In 1997, the California Department of Toxic Substance Control (DTSC) conducted 
community outreach and education on activities to reduce exposure to arsenic containing 
soil, sediments, and water. 

2. 	 In 1999, CDHS met with regulatory agencies to review the current state of kllowledge of 
contaminants at the Lava Cap Mine Site. 

3. 	 In 1999, CDHS met with regulatory agencies and county and city officials to coordinate 
future activities at the Lava Cap Mine Site. 

4. 	 In 1999, CDHS reviewed data collected by DTSC and initiated a Public Health 
Assessment that addressed questions relevant to arsenic contamination at the site. 

5. 	 In 1999, CDHS recommended that ATSDR establish comparison values for 
concentrations of arsenic for usage in evaluating acute exposures. Fall 2000, ATSDR 
developed an oral acute comparison value of 0.005 mglkglday for arsenic. 

6. 	 On August 25, 2000, CDHS released the Lave Cap Mine Site public health assessment 
for public comment. ' 

Recommendations for Further Actions 

1. 	 !f subsequent data collected by USEPA indicate re-evaluation of the estimated risks, 
CDHS will prepare a health consultation that evaluates that 'data. 

2. 	 CDHS will meet with community members to communicate the findings of this Public 
Health Assessment. Specific goals should be to increase the understanding of the 
technical aspects of the area contaminants and their fate and transport, and to educate the 
community about potential health impacts of arsenic exposure. 

3. 	 CDHS will evaluate private well data when available, and prepare a health consultation. 

4. 	 CDHS/ATSDR will continue to keep community members aware of the public health 
activities at the Lava Cap Mine Site. 
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Table 1. Summary of Arsenic Data from Sampling Events at the Lava Cap Mine 

Sample Date Number of 
Samples 

Highest Arsenic 
Creek Water 

(f.1lL) 

Highest 
Arsenic Soil 

(mglkg) 

Highest Arsenic 
Residential Soil 

(mg/kg) 

Highest 
Arsenic Lost 
Lake Water 

(f.1lL) 

Highest 
Arsenic Lost 

Lake Sediment 
(mg/kg) 

1131197 8 <1 511 ns <1 444 

3114/97 20 706 571 571 28.4 681 

4/17/97 19 ns 1130 1130 49.7 261 

7/8197 5 ns ns ns 591 ns 

8112/97 3 ns ns ns 849 ns 

10/29197 8 826 ns ns 146 ns 

3/9198 5 125 ns ns 18.9 ns 

9/2/98 9 114 494 497 99.3 ns 

Average Arsenic Concentration 
of Highest Values 

354 677 733 223 462 

Average Arsenic Concentration 
of Lake and Creek Samples 
Collected During the Summer 
Months 

470 not applicable not applicable 513 not applicable 

(1l1L): micorgrams per liter 
(mg/kg): milligrams per kilogram 
ns: not sampled 
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