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Summary of ATSDR’s Findings


Current science has found that inhalation of asbestos poses a major
health risk. Ingestion of clams is expected to pose little risk
associated with any asbestos that might be in them, and clams are
an important source of local nutrition.



We stress that people limit their exposures to loose or damaged
asbestos. It can be blown in the air and inhaled.



If you can avoid asbestos exposure, do so. Don’t dig up areas with
known buried asbestos or handle or use asbestos. If asbestos gets
into the air, you might inhale it and get sick over time.



Because asbestos will not burn, some people still prefer it as
insulation from heat sources. Reuse of old building materials from
the Old Village and military areas might contain asbestos and
result in exposure. We recommend you do not do this. Using
asbestos as insulation could result in small pieces of asbestos
becoming airborne and inhaled.

Collect clams
from other
beds, if
possible



Microorganisms may be in clams and shell fish near landfills,
waste sites, and eroding village areas.



Collect clams in beds other than the clam beds near the landfills
and waste sites, unless a regular shellfish monitoring program for
microorganisms and seafood toxins is ongoing.

Eating Port
Heiden
clams—
health effects
vs. benefits



The health benefits of clams outweigh the risk of eating small
amounts of asbestos that might be found in the clam tissue.



Low asbestos exposure from eating some asbestos might not make
you ill or sick, but no asbestos exposure is recommended.



We do not expect eating the small amounts of asbestos in clams to
make people sick from ingestion.



Clams are rich in vitamin B12 and help the body absorb iron.



Vitamin B12 and iron both protect people from stomach illnesses
caused by Helicobacter pylori. H. pylori infections can lead to
vitamin B12 deficiency and low blood iron.
Microorganisms from eroding landfills and the old village remain
a concern.

Breathing
asbestos in
air can make
you sick

Preparing
and cooking
clams




Many people prefer raw seafood (texture, convenience) and have
been eating it for generations. We suggest that people cook the
clams well. People should also look closely at the clams for any
signs of unusual odor or damage.

Preventing
future exposures:
recommended
actions for the
Village in
consultation with
government
agencies



Reducing all potential chemical contamination levels, including
asbestos contamination from landfills, beach areas and eroding
village areas, is important. This will minimize potential
physical hazards and potential health risks to Port Heiden
residents from chemicals and microorganisms.



A regular shellfish monitoring program would be a prudent
public health action.

Background
The Native Village of Port Heiden Shoreline History
Port Heiden is a small fishing village on the Bering Sea and Bristol Bay side of the
Alaskan Peninsula. Most members of the Alutiiq community have a subsistence lifestyle.
A part of their diet included, and still includes, fish and shellfish taken from the Port
Heiden Bay village coastline.
This health consultation document responds to the villagers’ concern that eating clams
containing asbestos would result in cancer. Due to lack of site specific data, ATSDR
evaluated the likely range of asbestos taken up in clams (non-detectable to the maximum
uptake in clams).
No sampling data is available to identify levels of asbestos in past current or future clams
(or other seafood) at Port Heiden. However, asbestos was used and reports associated
with clean-up of the site identified that it was present in at least some buildings and
pipelines [NWI 2012]. Some old building materials were also reused by the villagers.
Shoreline erosion is ongoing and has revealed buried waste. Erosion of materials released
to the beach and seafood harvesting areas change on a daily basis with tides and storms
[USACE 2007]. Debris is currently pulled up by nets and seines in the seafood harvesting
area [Personal Communication Anderson January 2014].

Figure 1 Erosion of shoreline revealing buried waste in seafood harvesting area
Photographic Source: Pat Roth USAF

Asbestos-containing material was very likely to be used in areas along the seafood
harvesting area. Asbestos was used in construction of the old fish salteries, fish canneries,
military buildings, as well as the piers that were built near the village seafood harvesting
area [AGC 2010; USGS open file report; NBS 1933].
The eroding old village was constructed with some salvaged military building materials.
The first military pier was constructed with wood from the old fish saltery. Military pier
and shoreline, supply operations, as well as military and village waste disposal operations
included some amount of asbestos [AGC, 2010; GAO 2009]. These historical areas that
have the potential to have some amount of buried asbestos are eroding or are threatened
by sea erosion.
Port Heiden residents report they eat shellfish including two clam types: cockle
(Clinocardium nuttallii) and horse (Tresus nuttallii and Tresus capax). Port Heiden
residents do not eat clams every day. Still, when they do eat clams, they ingest the entire
clam contents. That means they eat the clam’s siphuncle, or “filtering arm,” which is
where asbestos fibers primarily concentrate. Although no sampling has been conducted
for asbestos in clams in the harvesting area, there is data to estimate how much asbestos
might be in them. That data does not indicate a public health concern.
The Current Port Heiden Health Issue
Helicobacter pylorus is a bacterium which, if it enters the human body, can cause
infections leading to vitamin B12 deficiency and low blood iron [Parkinson 2000].
Acu [2008] found that Alaskan native populations have high H. pylori prevalence which,
in addition to B12 deficiency and low blood iron, can result in chronic gastritis, loss of
the stomach’s acid-producing potential, and damage to stomach cells. The high vitamin
B12 content in clams—and clams’ ability to help the human body absorb iron—suggest
clams might protect Port Heiden residents against the risk of vitamin B12/iron deficiency.

Thus, for Port Heiden residents the public health issue is whether the benefit of healthy
B12/iron levels from eating asbestos-contaminated Port Heiden clams as a part of a total
diet outweighs the health risk from eating those same clams.1
The Port Heiden community petitioned the Agency for Toxic Substances and Disease
Registry (ATSDR) to determine whether toxic substances from the Department of
Defense (DoD) property posed a current public health hazard. Current health hazards
including the eroding landfill and village are addressed in more detail in a separate health
consult. Residents’ concerns were that asbestos washed out from near-shore
impoundments onto the beaches and into the clams. The residents’ particular concern was
for stomach illnesses.
This health consultation addresses the


Potential for exposures to asbestos from eating clams,



Toxicity of asbestos-contaminated clam ingestion, and



Health-protective aspects of clam ingestion

Applicable Studies
Asbestos Toxicity
ATSDR’s 2001 Toxicological Profile and the National Toxicology Program’s 12th
Report on Carcinogens [DHHS 2011] re-evaluated asbestos human and animal studies.
The most current review in the 12th Report on Carcinogens stated that no clear
association was found for cancer risk and exposure to asbestos in drinking water [NTP
2011]. It is very difficult to determine whether the excesses of cancers are due to asbestos
or to other factors (exposure to other chemicals, misdiagnosis, dietary factors, alcohol
intake, etc) [ATSDR 2001]. Homa et al. (1994) concluded that the results “suggested that
exposure to amphibole asbestos (including amosite) maybe associated with colorectal
cancer, but these findings may reflect an artifact of un-certification of cause of death”
Homa et al. (1994) also concluded that “the results also suggest that serpentine
(chrysotile) asbestos is not associated with colorectal cancer.” Other reviewers have
concluded that the available data do not establish a causal relationship between
occupational exposure to asbestos and the development of gastrointestinal cancers [Doll
and Peto 1985, 1987; Edelman 1988a, 1989; Goodman et al. 1999; Weiss 1995; ATSDR
2001].
ATSDR’s ToxFAQs™ for Asbestos stresses that it is known that breathing asbestos can
increase the risk of cancer in people. There are two types of lung cancer caused by
exposure to asbestos: lung cancer and mesothelioma. Mesothelioma is a cancer of the thin
lining surrounding the lung (pleural membrane) or abdominal cavity (the peritoneum).
Cancer from asbestos does not develop immediately, but shows up after a number of
years. Studies of workers also suggest that breathing asbestos can increase chances of
getting cancer in other parts of the body (stomach, intestines, esophagus, pancreas, and
1

Port Heiden residents get their drinking water from individual wells, not from any community water
system that might use asbestos-insulated insulated pipes.

kidneys), but this is less certain [ATSDR 2001; ATSDR 2001]. The weight of evidence
indicates that asbestos does not cause any significant non-carcinogenic effects in the
gastrointestinal system [ATSDR 2001]. Review of asbestos drinking water studies
suggest that the rather small increase in cancer incidence is related to other risk factors
including smoking [ATSDR 2001]. In 2006 the Institute of Medicine re-evaluated the
evidence for carcinogenicity of asbestos and found limited evidence that it caused cancer
of the pharynx, stomach and colorectum [NTP 2006 in NTP 2011].
Below we discuss three categories of studies involving asbestos ingestion: 1) asbestos
workers swallowing asbestos, 2) animals fed asbestos, and 3) epidemiologic or human
studies of people drinking asbestos-contaminated water. Researchers intentionally
elevated the amount of asbestos fed to laboratory animals. The amount of asbestos
detected in worker studies and community drinking water studies was well beyond
anything Port Heiden residents might encounter in clams taken from Bristol Bay.
Nevertheless, each study category suggested ingesting asbestos in clams represented a
low health risk.
Worker Studies
In inhalation studies much of the asbestos may reach parts of the lower respiratory tract,
where it stays, and only some of the asbestos may be transported out of the respiratory
tract by mucociliary clearance when it is then swallowed. It is therefore difficult to
quantify what part of the dose was ultimately ingested and thus difficult to link the
gastrointestinal (GI) tract health effects to a specific dose of swallowed asbestos.
Studies in which workers inhaled then swallowed asbestos showed the highest asbestosingestion related risk. But the evidence in these studies is weak as ingestion was
secondary to mucociliary clearance2 [Seikoff 1964, 1968, 1974; Hammond 1965, 1973;
Mancuso 1965; Kleinfeld 1967; Elms 1971; Enterline 1972; McDonald 1973; Newhouse
1973; Preger 1978].
When evaluating asbestos toxicity in these studies, five points have some relevance to
ingestion:
1. In addition to lung cancer, asbestos workers were found to have GI cancers. Both
of these cancers result from workers inhaling and swallowing airborne asbestos
[Seikoff 1964, 1968, 1974; Hammond 1965, 1973; Mancuso 1965; Kleinfeld
1967; Elms 1971; Enterline 1972; McDonald 1973; Newhouse 1973; Preger
1978].
2. Asbestos fibers can penetrate the interior walls of the stomach, intestine, and
colon. Such asbestos penetration can result in lesions.
3. Some analogies can be drawn from lung tissue studies to the digestive tissues.
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The cilia lining the lungs are covered with mucous on top of which is a thin film that moves out of the
lungs toward the mouth. The movement takes much of the trapped debris with it. The debris are either
coughed out or swallowed.

4. Asbestos fibers of appropriate size can inhibit DNA repair [FDA 1973; Cook
1983; DHHS 1987]. (Note: Becomes important if DNA damage occurs3)
Lung tissue is more sensitive than the digestive tract. Delivery of asbestos fibers from air
into the lung is much more efficient than delivery of foodborne asbestos fibers into
stomach tissue. This inefficiency helps lower the ingestion pathway risk. The studies
discussed here, albeit limited, confirm this.
The U.S. EPA identified a potential increase of benign intestinal polyp development from
asbestos-contaminated drinking water [USEPA 1991; USEPA 2010a; USEPA; 2010b].
The U.S. EPA has established a maximum contaminant level (MCL) of 7 MFL (million
fibers per liter) for asbestos in drinking water [USEPA 1991; USEPA 2010a; USEPA
2010b]. A 2006 review by the Institute of Medicine (IOM) United States Committee on
Asbestos found evidence suggestive—but not sufficient—to infer a causal relationship
between asbestos exposure and stomach cancer as well as , colon or rectum cancer) [NAS
2006]. That said, in 2010 U.S. EPA’s Safe Drinking Water Act (SDWA), National
Primary Drinking Water Regulation (NPDWR), stated it did not believe a revision to the
NPDWR was appropriate at that time [USEPA 2010a].
In 1973, U.S. Food and Drug Administration regulations limited the use of asbestos
filters in food processing, given the possibility that the asbestos fibers posed a health risk
[FDA 1973]. Researchers knew that asbestos from filters entered the foods themselves,
but they had never found an actual risk. In fact, Cunningham [1971] showed that several
kinds of popular drinks had 100 million fibers of asbestos per liter. Also at about that
same time, studies began to suggest that asbestos workers had twice the amount of
gastrointestinal cancers as did controls; researchers assumed these cancers were
associated with ingestion [Seikoff 1964, 1968, 1974; Hammond 1965, 1973; Mancuso
1965; Kleinfeld 1967; Elms 1971; Enterline 1972; McDonald 1973; Newhouse 1973;
Preger 1978]. But animal toxicity and human epidemiological studies demonstrated that
these cancers and other adverse health effects resulted from swallowing asbestos that was
first inhaled [Garabrant 1992; Haque 2001; DHHS 1987].
Many questions remain as to possible ways that asbestos might result in non-respiratory
cancers. Research is limited with respect to determining the actual dose to
gastrointestinal systems that caused these cancers.
Animal Ingestion Studies
In response to the presence of asbestos in foods and an increase in the knowledge of
inhalation toxicity, several studies investigated ingestion toxicity. A study examining 45
hamsters fed 1% asbestos (including harsh chrysotile asbestos) for a lifetime showed no
effects [Smith 1965]. One study showed a slight increase in stomach or colon cancers
after rats were fed a lifelong diet containing 1% asbestos [McConnell 1983a 1983b,
1984]. Donham [1980] found a slight increase of colon cancer after rats were fed a
lifelong (3-year) diet containing up to 20% chrysotile asbestos compared with a fiber diet
3

In the lung, the presence of asbestos might cause various immune cells to try and ingest the asbestos
fibers and result in the release of DNA reactive species.

and a normal diet. But the total number of rats (over 100) in both McConnell and
Donham studies was too low to show significance. In examining the rats’ colons,
Donham found four tumors in those eating asbestos, three tumors in those eating a
standard diet, and two tumors in those eating a high fiber diet. Because these high
exposures resulted in very few cancers, Donham decided much larger populations were
needed to achieve any significant results [see also DHHS 1987]. Both amosite and
chrysotile asbestos have been reported in military construction materials at Port Heiden.
Chrysotile Asbestos Studies
The National Toxicology Program (NTP) testing status for chrysotile as of 2012 places
emphasis on the 1985 and 1990 chrysotile asbestos rat and hamster feeding studies.
A NTP 1985 chrysotile asbestos feeding study in F344/N Rats identified no evidence of
carcinogenicity in male or female rats exposed to SR chrysotile asbestos or in female rats
exposed to IR chrysotile asbestos. There was some evidence of carcinogenicity in male
rats exposed to IR chrysotile asbestos as indicated by an increased incidence of
adenomatous polyps in the large intestine [NTP 1985].
An NTP 1990 chrysotile asbestos feeding study of Syrian golden hamsters carcinogenesis
results were negative [NTP 1990a]. Under the conditions of these studies, neither short
range chrysotile nor intermediate range chrysotile asbestos was carcinogenic when
ingested at 1% levels in the diet by male and female Syrian golden hamsters. While there
were increases in the rates of adrenal cortical adenomas in male and female hamsters
exposed to intermediate range chrysotile asbestos compared to the pooled groups, these
incidence rates were not different when compared with the concurrent control groups.
Additionally, the biologic importance of adrenal tumors in the absence of target organ
(gastrointestinal tract) neoplasia is questionable [NTP 1990].
Dietary administration of amosite or chrysotile asbestos of short or intermediate lengths
did not cause tumors in female rats, but dietary exposure to the intermediate-length
chrysotile asbestos resulted in benign (non-cancerous) adenomatous polyps of the large
intestine of male rats. When filter material containing chrysotile was added to the diet of
rats, the overall incidence of malignant tumors (including kidney, lung and liver tumors)
was increased [NTP 1985; IARC 1987 in NTP 2011]. However; oral administration of
amosite, tremolite, or crocidolite did not cause tumors in rats, nor did oral administration
of amosite or chrysotile asbestos in hamsters [DHHS 1985; IARC 1987 in DHHS 2011].
Only one other high-dose asbestos ingestion study followed the DHHS [(1987]
determination. Haque [2001] fed pregnant mice chrysotile asbestos by gavage to
determine whether fibers transferred to the fetuses. The mean lung fiber count of the
treated group of pups was 780 fibers/g. The mean fiber count of the liver was 214
fibers/g. No significant weight gain difference appeared between the treated and the
control group of pups. Haque deemed statistically insignificant the postnatal and fetal
mortality of the two groups: 8.2% for the treated group and 4.5% for the control group.
Amosite Asbestos Studies
The NTP testing status for amosite asbestos as of 2012 placed emphasis on rat and
hamster feeding studies.

An NTP 1990 amosite asbestos feeding study of in F344/N Rats determined that amosite
asbestos was not overtly toxic, did not affect survival, and was not carcinogenic when
ingested at a concentration of 1% in the diet by male or female F344/N rats. The amositeexposed rats showed enhanced survival compared with that of the non-exposed rats
[DHHS 1990b].
A 1983 NTP amosite asbestos feeding study of Syrian golden hamsters identified the
following: carcinogenesis studies of amosite asbestos were conducted by administering
diets containing 1% of the asbestos in pellets from the conception of the mothers through
the lifetime of male and female Syrian golden hamsters. Control groups consisted of 127
male and 126 female hamsters and the amosite asbestos groups consisted of 252 male and
254 female hamsters. No adverse effect on body weight gain or survival was observed
from treatment with amosite asbestos. Neither of the amosite asbestos groups showed
increased neoplasia in any organ or tissue compared to the control groups. Under the
conditions of these studies, the ingestion of amosite asbestos at a level of 1% in the diet
for their lifetime was not toxic and did not cause a carcinogenic response in male and
female Syrian golden hamsters [DHHS 1983].
Site-specific sampling of Port Heiden clams is not available. Sampling results might
change over time depending on the amount of asbestos present in eroded material in
water being filtered by clams and plankton or other clam food sources. The highest
asbestos concentrations in clams that Belanger [1986] examined was 1,000 fibers per mg
(dry weight) of clam, or 1 fiber/g (dry weight), or 0.1 fiber/g (wet weight). This
concentration is about 2,000 times lower than the Haque [2001] levels. Therefore, as
compared with the occupational and drinking water studies, we expect that Port Heiden
clams would have much lower asbestos levels as well.
Highest Concentration of Asbestos Found In Clam Studies
Studies involved asbestos at 1–20% of an animal’s total diet over a lifetime. Compare
those rates to the highest possible asbestos concentrations ingested at Port Heiden. Using
Belanger’s [1986] studies of the highest asbestos concentrations in clams—1,000 fibers
per mg (dry weight)—and Lynch et al.’s [1970] findings of 8 fibers/ng of chrysotile
asbestos, we estimate a clam might have 125 ng of asbestos for every mg of that clam’s
dry weight. Given that the clam’s dry weight is about 10% of its wet weight, the clams
would contain about 0.00125% asbestos.4 For the clams to contain 1.25% asbestos by
mass, they would have to contain 1 million asbestos fibers/mg. This asbestos level is far
above anything Belanger or Lynch and colleagues found. Given that Port Heiden
residents’ diet does not consist exclusively of clams, the residents are not expected to
reach the same dose as the animal studies that showed adverse effects.
Human Drinking Water Studies
Several human or epidemiologic studies evaluated the hazards associated with drinking
water contaminated by asbestos-lined water delivery systems. Although these studies are
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Asbestos fibers vary in length and mass. If for example, the calculation for the average values is
(1mg dry/10 mg wet) x (1000 fibers/mg clam) x (1ng wt/8 fibers) = 12.5 ng asbestos/mg clam = 0.00125%

not directly applicable to Port Heiden clams, they do provide evidence of some risk
associated with asbestos ingestion.
The studies included some communities with more than 100,000 persons. They were
drinking water containing over a million to more than a billion fibers of asbestos per liter
of water. Despite the large populations and high asbestos concentrations, researchers
observed no clear links to cancer [Marsh 1974; Harrington 1978; Sigurdson 1981, 1983;
Meigs 1980; Sadler 1981].
Some argued that exposures less than 30 years in duration were too short to provide
accurate results. One 40-year exposure study in California did find an association
between some cancers and drinking water, with asbestos levels as high as 36 million
fibers per liter of water [Kanarek 1980; Conforti 1981; Tarter 1981, 1983; Marsh 1983].
Those cancers were in the densely populated census tract area of San Francisco and were
compared with the surrounding bay area—populations that may not be appropriate for
direct comparison [DHHS 1987].
Three studies (one each in Florida, Washington, and Quebec) had exposures of 30–40,
40, and over 50 years respectively. These three studies, with populations of 46,123;
200,000; and 420,000, produced no statistically significant associations between exposure
and excess cancer [Millette 1983; Polissar 1982; Wigle 1977].
Thus, studies have shown that ingestion of high asbestos levels—in and of itself—has not
resulted in a clear cancer risk. More recent studies investigated people with colon cancer
to determine whether they had been exposed to high asbestos levels. These studies also
indicated little or no risk. In a recent study, 746 persons with colon cancer were
compared with 746 of their noncancerous neighbors. Analyses by frequency and duration
of exposure showed no association between asbestos and colon cancer risk [Garabrant
1992]. Other case studies involving people who also inhaled asbestos found weak or
uncertain risks associated with colon cancer:


Aliyu [2005] found asbestos workers who were heavy smokers had an increased
risk of colorectal cancers, but that risk was much lower than the risk of pleural
plaques. Indeed, one concern for studies associating asbestos and colon cancers is
that lung cancer may clinically mimic other diseases [Doll and Petro 1985;
Gamble 1994].



Three papers re-evaluated studies that looked at patients that were diagnosed with
gastrointestinal tumors [Doll and Petro 1985; Newhouse 1969; Seilikoff 1979].
The re-evaluation identified that half of the gastrointestinal tumors in one study
were misdiagnosed and reclassified as lung cancer or mesothelioma. In another
study, half of the pancreatic cancers were misclassified [Doll and Petro 1985;
Newhouse 1969; Seilikoff 1979]. These misclassifications have a significant
effect on gastrointestinal cancers (a factor of two) but much less effect on the
more plentiful mesothelioma cases (a less than 10% increase).

The studies underscore the importance of inhalation hazards over asbestos-associated
ingestion hazards. The colon or colorectal cancer risk associated with asbestos inhalation
outweighs the asbestos-ingestion risk—if, in fact, any such ingestion risk exists.

While not thoroughly investigated in water and foods, inhalation hazards are highest for
fibers longer than 8 microns and thinner than 0.25 microns [Davis 1978; Stanton 1981;
Lipkin 1980; Platek 1985]. These observations are germane to food ingestion. Fibers
found in marine environments tend to be shorter than hazardous fibers [Millet 1980,
1983].
Large populations have consumed asbestos-contaminated water for decades. Studies of
such populations, however, have found little or no evidence of health risk and should
provide perspective for the Port Heiden community:


Site-specific sampling of Port Heiden clams is not available and might change
over time depending on the amount of asbestos present in eroded material in the
water filtered by clams and plankton or other clam food sources. Although clams
accumulate asbestos, they do so at much lower levels than the asbestos levels in
animal ingestion studies. Any asbestos level is a matter of concern, but the highest
levels of asbestos fibers found in clams were lower than the over-a-lifetime 1%,
10%, or 20% that resulted in health effects in the worst-case animal studies.



The amount, type and size of asbestos fibers may change over time due to
materials being eroded and reworked by waves and the time between release and
uptake. The average length of an asbestos fiber found in bays was less than 1
micron, with less than 0.2–2% of the fibers larger than 5 microns [Millet 1980,
1983]. The majority of the fibers Millet found in the marine environment were
shorter than those considered most toxic.



People in many parts of the United States consume water brought into their homes
through asbestos-lined pipes. That water has concentrations of millions of fibers
per liter, resulting in some people ingesting up to a billion fibers per day or more
with no apparent health effects.
Bioaccumulation and Exposure Data — Clams and Asbestos

As previously mentioned, although no asbestos measurements were made on Port Heiden
clams, we can estimate the possible levels using other studies. Some clam species can
accumulate asbestos. Asbestos might reduce the clam’s ability to siphon water. In an
effort to study the effect of allowable levels of asbestos in water, researchers have
designed a method to study asbestos accumulation in animals [Lauth and Schurr 1983,
1984; Belanger 1986a, 1986b, 1987]. Their studies found clams accumulate asbestos
easily. Their studies suggest that at some sites, clams can accumulate up to the highest
levels found in drinking water. The studies also note that plankton is a clam food source,
and that plankton has been found to contain asbestos. Plankton, however, can only
accumulate a limited amount of asbestos—excessive accumulation inhibits the plankton’s
swimming ability.
Clams that live on sediment surface (epifaunal) and in sediment itself (semi-infaunal)
both feed on plankton through a double-tubed siphon that operates like a snorkel. One
siphon obtains food, and the second siphon eliminates waste products. Clams may be
harvested from different sediment and water depth depending on the species, the
temperature, or the season.

Without doubt, asbestos can affect some clam species. These clam species take up and
accumulate asbestos. The literature particularly reports levels and effects for the
freshwater clam, Corbicula fluminea (Asiatic clam)5:


Lauth and Schurr [1983, 1984] suggested that positively charged chrysotile fibers
will attach to planktonic cells, inhibiting their swimming capacity. Because this
limits the amount of asbestos plankton can accumulate, it also limits the amount
of asbestos a clam can take up from plankton.



Belanger [1986a, 1987] showed that in juvenile Corbicula fluminea (Asiatic
clam) exposed to chrysotile fibers, siphoning activity was significantly reduced
and growth and reproduction were altered, thus reducing clams’ maximum
asbestos intake.



Belanger [1986b] found siphoning activity reduced by about 20% in juvenile
clams exposed to 100 to 100 million fibers per liter of water for 30 days. Those
clams accumulated about 150 fibers/mg of their weight.



Belanger [1986b] also found shell growth significantly reduced at concentrations
in the range of 10,000 to 100 million fibers per liter of water.



Belanger [1987] reported clams accumulated chrysotile to a greater degree than
any previously tested aquatic organism. Whole-body asbestos burdens of clams
exposed to 100 million fibers per liter of water for 30 days were nearly 1,000
fibers/mg of their weight (dry weight). Field-collected clams exposed throughout
their lifetime (2–3 years) to about 1 billion chrysotile fibers per liter of water
accumulated as much as 650 million fibers.
Clams and Vitamin B12 and Iron



The U.S. Department of Agriculture and the National Institute for Health state
that clams have among the highest levels of vitamin B12—almost 100 times more
than tuna and almost 20 times more than salmon [USDA 2003].



A serving of 1 ounce of clams represents over four times the recommended
dietary intake of vitamin B12 [Bialostosky 2002].



Clams are also a good source of iron and are considered to enhance iron
absorption from other foods [Hurrell 2004].

This research leads to the conclusion that a balanced meal containing clams—even clams
contaminated with some asbestos—along with high-iron foods (e.g., pumpkin seeds,
canned beans, potatoes, and enriched pasta) will result in absorption of high quantities of
iron. A diet like this especially helps people with anemia or people infected by viruses
such as H. pylori.
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Any important biological differences between Corbicula fluminea and the clam species prevalent in Port
Heiden (Clinocardium nuttallii, Tresus nuttallii, and Tresus capax) appear sufficiently limited as to allow
the use of Corbicula fluminea as a biomarker for the Port Heiden species.

Conclusions
We do not expect that eating the small amounts of asbestos likely found in Port Heiden
clams will result in adverse health effects.
Removal of eroding landfills and eroding village areas will help reduce chemical
contamination levels, including asbestos contamination. This will minimize potential
health risks to Port Heiden residents from chemicals and microorganisms, and physical
hazards.
Clams are a source of vitamin B12 and can increase iron absorption. Both of these
qualities could help protect against H. pylori, a risk factor associated with stomach illness
in many Alaska natives.

Recommendations


Cook the clams well to kill any potential harmful bacteria.



If possible, harvest clams in areas free from chemical and biological
contamination.



Consider developing a shellfish monitoring program for chemicals,
microorganisms and toxins, as done in other fishing communities.



Do not eat clams with any signs of unusual odor or damage.

Report all asbestos containing material identified in the homes or in the environment to
the Tribal Environmental office at (907) 837-2441or Alaska Department of
Environmental Conservation, South Central and Western Facilities: Division of
Environmental Health, Solid Waste Program at:
Phone: (907) 269-7622 Fax: (907) 269-7600.
Do not attempt to remove or handle asbestos. Only a trained professional should remove
or handle asbestos.

Other Related Information on Asbestos and Clams
The National Institutes for Health and the U.S. Department of Agriculture provide
nutritional facts on a healthy diet at: http://www.nal.usda.gov/fnic/cgi-bin/nut_search.pl.
A diet that includes 3 oz. of fresh, healthy clams a day could result in a healthy dose of
vitamin B12.
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