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Presenter
Presentation Notes
Today I am going to present for you the recently released health advisory and safe eating guidelines for fish from coastal waters of southern California:  Ventura Harbor to San Mateo Point.



Presenter
Presentation Notes
I’d like to begin by showing you the previous advisory for this area that was released in 1991.  As you can see from the map, the advisory covered the area from Point Dume in the north to Dana Point in the south and was comprised of red and yellow zones.  The largest red zone was around the Palos Verdes Peninsula.  The only fish that was listed as do not consume in the entire area was white croaker.  Consumption recommendations for other species ranged from 1 to 2 meals per month to 4 meals per month.
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Presentation Notes
This slide shows the major area of concern. The Palos Verdes peninsula in an offshore area known as the Palos Verdes Shelf.



Presenter
Presentation Notes
Here are several pictures of white croaker taken from the area.



MSRP/USEPA fish collection and 
analysis

Risk-based criteria for determining the 
safety of fish consumption

Benefits of fish consumption

Data evaluation

Chemicals of concern

Species of concern

Health advisory and safe eating 
guidelines 

Topics for Today
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Presentation Notes
Today I am going to talk briefly about several topics. The fish data collected by the Montrose Settlements Restoration Program (MSRP) and the U.S. Environmental Protection Agency (EPA), how we developed criteria for determining how much fish is safe to eat, the benefits of fish consumption, how we evaluated the data, the chemicals that were of concern, the species of concern, and then, lastly, I will show you the health advisory and safe eating guidelines that we developed for this area.



MSRP/EPA Fish Sampling Design

• 107+ miles of coastline
• emphasis on PVS area
• 24 segments
• 7 sampling sites to evaluate                  
catchban area
• 1373 fish analyzed
• 22 species or species groups

Presenter
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The MSRP collected data from more than 107 miles of coastline.  The northern boundary was extended to Ventura Harbor and, because they weren’t able to collect enough barracuda from the original area, the southern boundary was extended to San Mateo Point, which is near the Orange/San Diego county line.  Fish were collected from 24 numbered segments in a general north/south orientation.  U.S. EPA also collected fish from around in the Palos Verdes Shelf area to evaluate the sufficiency of the existing commercial catch ban for white croaker.  Those sites are shown as letters in green circles.  1373 fish were analyzed including 22 species or species groups.



How do we evaluate 
chemical risk?

 Review human and animal studies
 Determine exposure level that is the 

lowest associated with adverse 
effects

 Uncertainty factors (≥10x)
 Develop reference dose (RfD) or 

cancer slope factor (CSF)
 Protect most sensitive population
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Once we have chemical contaminant data for fish, how do we evaluate it and determine how much of a contaminant is safe to be exposed to?  First, we review all the human and animal studies that have been done on that chemical.  We then determine the lowest dose that has ever been shown to have any adverse effect.  Then, we divide that number by what we call an uncertainty factor.  This accounts for individuals who may be more sensitive to the effects of a chemical than what we would expect, or, for any subtle effects that may not have been evaluated or noticed in the studies that were done.  This uncertainty factor is almost always at least 10 and may be 100 or several hundred if we have to rely on animal data.  In doing this, we are able to develop what we call a reference dose, or RfD.  This is a exposure level considered safe over a lifetime.  For chemicals that also cause cancer, we go through a similar process to develop what is called a cancer slope factor.  This number indicates how potent a cancer-causing agent is – how likely it is to cause cancer in a human.  In evaluating chemical risk, our goal is to protect the most sensitive population.  If we have protected the most sensitive population, then we have protected everyone.



Advisory Tissue Levels for Chemicals based on 
Cancer or Non-Cancer Risk (ppb)

Contaminant
Three 

servings/
week

Two 
servings/

week

One 
serving/

week

No 
Consumption

Chemical A ≤x >x-y >y-z >z

Non-cancer risk:  maintain average exposure at RfD
Cancer risk: not to exceed 1 in 10,000 
(average ~ 1 in 100,000)
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Once we have those values, we put them into an equation along with some other standard assumptions and factors such as body weight and meal size and come up with what we call Advisory Tissue Levels, or ATLs.  ATLs allow us to determine how many meals are safe to eat for a fish containing a certain level of contaminant.  If a fish contained less than or equal to level “x” of a chemical, for example, then we would tell fishers that they could eat that fish 3 or more times a week.  If the fish contained more than level “z” of a chemical, we recommend against consumption of that fish.  Our goal with the ATLs is that the average exposure will not exceed the RfD – a dose considered safe over a lifetime.  For chemicals that also cause cancer, we set each meal frequency cutoff so that the cancer risk does not exceed more than 1 potential additional cancer case for every 10,000 people so exposed.  In this slide, a person eating three meals weekly of fish containing “x” level of chemical over time would have a 1 in 10,000 cancer risk.  In the real world, however, fish have a range of contaminant levels.  In the example from this slide, most (and perhaps all) fish in the three-meals-per-week category would have chemical levels less than “x”.  If fishers follow the advisory, over time, they would be expected to have an average cancer risk of approximately one potential cancer case for every 100,000 people so exposed.  Both of these risk levels are within the acceptable range of risks that EPA allows in regulatory criteria for drinking water.  If a chemical does cause cancer, we always use the ATL for whichever effect (cancer or non-cancer) results in the lowest consumption level.



Advisory Tissue Levels for PCBs, DDTs, and Hg 
based on Cancer or Non-Cancer Risk (ppb)

Contaminant
Three 

servings/
week

Two 
servings/

week

One 
serving/

week

No 
Consumption

PCBs ≤21 >21-42 >42-120 >120

DDTs ≤520 >520-1,000 >1,000-
2,100 >2,100

Mercury 
(sensitive)

≤70 >70-150 >150-440 >440

Mercury
(non-sensitive)

≤220 >220-440 >440-1,310 >1,310
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Here is an example of some ATLs that we have developed for common fish contaminants.  I show you this to point out that we have two ATLs for mercury.  That is because the fetus and children are approximately 3 times more sensitive to the toxic effects of mercury found in fish than are adults.  We don’t want to overly restrict the fish consumption of populations who are not as sensitive to mercury and, so, when mercury is present, we usually give two sets of advice for the sensitive and non-sensitive populations.



FISH FACTS
Nutrients in Fish

 Fish provide a good source of 
protein and other essential nutrients

 Major source of “good fats” –
omega-3 fatty acids (fish oil)

 Studies show significant health 
benefits from eating fish and fish oil
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Before I get into the toxic effects of chemicals that can be found in fish, I want to talk a little bit about the benefits of fish consumption.  Thousands of studies have been done in the last decade or two that have found that eating fish is good for your health.  Fish provide a good source of protein and other essential nutrients.  They are low in saturated fat and are a major source of “good fats” known as omega-3 fatty acids.  These are often referred to as fish oil.  Many, many studies have shown significant health benefits from eating fish or fish oil.



Health Benefits
Associated with Fish or Fish Oil

for Adults

 Studies suggest that increased fish 
consumption is associated with:
 Lower risk of heart attacks
 Lower risk of death from heart attacks
 Lower risk of the most common type of 

stroke
 Lower risk of developing Alzheimer's
 Lower risk of age-related blindness
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For adults, the most studied and strongest data for the benefits of fish consumption are those that have studied the effects on heart disease.  We have strong evidence that indicates that fish or fish oil consumption lowers the risk of heart attacks and lowers the risk of dying from a heart attack if you do have one.  We have moderately strong evidence that fish or fish oil consumption lowers the risk for the most common type of stroke.  Recently, studies have been conducted on possible other benefits of fish consumption.  We have less evidence for those at this time, but is appears that fish or fish oil consumption may lower the risk of developing Alzheimer’s or other age-related dementias and it may lower the risk of the most common type of age-related blindness.  Other potential benefits are also being studied.



Health Benefits
Associated with Fish or Fish Oil
for Women and Young Children

 Transferred to fetus and nursing infants
 Studies suggest that eating fish results in:
 Less risk of prematurity
 Babies sleep better 
 Improved brain and motor function
 Fatty acid is part of the eye, promotes 

infant vision
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The benefits of fish or fish oil to children is an emerging area of study so the data are not as strong.  However, we know that omega-3 fatty acids are transferred from the mother to the fetus and nursing infant.  Newer studies suggest that eating fish or fish oil results in less risk of prematurity, better sleep in babies, and improved brain and motor function in children.  Also, because omega-3 fatty acids are part of the eye, they are believed to promote infant vision.



Data Evaluation 

 5 chemicals analyzed – mercury, PCBs, 
DDTs, chlordane, and dieldrin

 Examined results for each chemical for 
each species at each segment

 Each species was evaluated to 
determine what advice would be given 
at each segment for each chemical, 
based on the ATLs
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Going back to the data that were obtained through the MSRP and EPA study, 5 chemicals were analyzed in the fish collected – mercury, PCBs, DDTs, chlordane, and dieldrin.  We examined the concentrations of each chemical found in fish in each of the segments.  We evaluated each species to determine, based only on the ATLs, what consumption advice we would give for each species at each segment.  ATLs are not hard and fast lines.  They are the first thing we consider when evaluating contaminant data but there are other factors that come into play before we make our final recommendations.



Data Evaluation 

 Special attention was paid to species 
that exceeded the “do not consume” 
threshold for any chemical at any 
segment

 The “risk driver” for each species at 
each segment was identified

Presenter
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We paid special attention when a contaminant level was high enough to fall into the “do not consume” category for a species at any segment.  The “risk driver” – in other words, the chemical that would result in the lowest consumption rate – was identified for each species at each segment.



Data Evaluation

 Species with highly variable 
contaminant levels within or among 
segments were evaluated for effects of 
site, fat content of fish or length

 Did different advice for the same 
species at different segments seem 
justified?

 What about risk communication?
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The next thing we looked at was how variable the data were.  Was a contaminant concentration in each species fairly similar within a segment or among segments or was the range of values pretty broad?  When we found a chemical that varied quite a lot in the same species, we ran statistical analyses to determine whether those differences were likely due to where they were caught, how fat the fish were, or how old (long) they were.  Chemicals like PCBs and DDTs concentrate in the fat of a fish.  If a fish is especially fat, it will often have higher concentrations of those chemicals if they are present in the environment.  Mercury tends to accumulate in fish as they grow, so the older (longer) a fish is, the more mercury it likely has.  Knowing these factors helped us to determine whether or not giving different advice for the same species at different locations was really justified.  Risk communication is a very important consideration for us.  We don’t want our advisories looking like a Rubik’s Cube where no one can understand them.  If people can’t understand our advice, they can’t follow it.   



Data Evaluation 

 After examining all data in this manner, 
fish were place into one of two categories:

»Species for which different 
consumption advice would be 
recommended for different segments

»Species for which uniform 
consumption advice would be 
recommended for the entire area, 
within a population group
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After we looked at all the data in this way, we placed all of the species into one or two categories – species for which different consumption advice would be recommended for different segments and species for which we would give the same advice regardless of where the fish were caught.  Within the latter group, the advice might be different for the sensitive and the non-sensitive populations, depending on whether mercury concentrations were high enough to affect advice.



Chemicals of Concern

 Chlordane and dieldrin below levels of 
concern

 DDTs low (for human health) except in 
one or two species around the PV shelf

 Mercury low to moderate except in two 
species for the sensitive population

 PCBs low to high depending on site 
and species
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When we evaluated all of the data, we found that chlordane and dieldrin were below levels of health concern.  In many cases, they were not detectable.  DDTs were low from a human health perspective, except in one or two species around the Palos Verdes Shelf.  When I say they were low from a human health perspective, this means that the concentrations may still be high enough to affect animals, particularly birds, which are very susceptible to the effects of DDTs.  Mercury levels in fish were low to moderate, except in two species for the sensitive population.  PCBs ranged from low to high, depending on where the fish were caught and what species they were.



MERCURY FACTS

 Fish are the major source of exposure

 Almost all
fish contain mercury

 Most mercury in fish is 
“methylmercury” (MeHg)

 Methylmercury is more toxic than 
mercury
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I want to tell you a little bit about the 3 chemicals of concern so that you know what adverse health effects our advice is designed to protect against.  First, for mercury, fish are the major source of exposure for most humans.  Almost all fish contain mercury.  It is a natural chemical although we can move it around in the environment with our activities.  Most mercury in fish is in the form of methylmercury (MeHg), which is more toxic than other forms of mercury to which you are likely to be exposed.



Methylmercury Health Effects
In Adults

 Target organ - Brain
 Mercury poisoning in Japan and 

Iraq (1950s – 1970s)
 Early signs & symptoms 
 Numbness and tingling of the 

mouth, hands and feet
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What we know about methylmercury toxicity in adults comes from a couple of major poisoning events that occurred around the world in the 1950s to 1970s.  One occurred in Japan where mercury was dumped into a bay and accumulated to extremely high levels in fish.  These levels were much higher than what we would expect to see in California fish.  Also, the Japanese in that area at that time consumed far more fish than most U.S. citizens.  We learned from studying this event that the target organ of methylmercury is the brain.  The effects that occurred at the lowest doses were numbness and tingling of the mouth, hands, and feet.  Numbness and tingling is not a very specific symptom – several diseases can cause that, for example, – but that is what they found in those individuals and that is what we want to protect against for adults consuming fish.



How can children be affected 
by methylmercury?

MeHg

Passes to 
baby through 
the placenta 
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I mentioned earlier that the fetus and children are more sensitive to the effects of methylmercury.  Methylmercury is transferred to the fetus through the placenta.  So, mercury that the pregnant woman consumes in fish can be transferred to her fetus.



Methylmercury
Health Effects

in the Fetus and Children

 Nervous system is most sensitive
 During development
 Continues through teenage years
 Subtle effects on attention,

memory, learning
 Not everyone is affected

Presenter
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Several very large studies have been done in the last 10 years or so looking at high fish-eating populations around the world and evaluating the effect that mercury in fish may have on those children.  In those studies, they found that the brain and nervous system are also the most sensitive organ for the effects of methylmercury in children.  We believe that this increased sensitivity continues through the teenage years as the brain continues to develop.  In these studies, the effects that they found in some children were not something that a parent would notice.  These were subtle effects on things like attention, memory and learning that took sophisticated tests to identify.  Only some children at the highest doses were affected. 



 PCBs are a large group of industrial 
chemicals used in electrical 
transformers and as lubricants; DDT is 
an insecticide used to control malaria

 Banned for most uses in the U.S. in the 
1970s, but can still be found in fish, 
meat, and dairy

 Do not break down easily
 Discharged into the LA sewer system for 

many years

PCB and DDT Facts

Presenter
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PCBs are a group of 209 industrial chemicals that were once used in electrical transformers and as lubricants.  DDT is an insecticide that is used to control malaria and other diseases caused by vectors.  Both chemicals have been banned for most uses in the U.S. since the 1970s.  Because they do not break down easily in the environment, they can still be found in fish, meat and dairy.  Both of the chemicals were discharged into the LA sewer system for many years before they were banned.  



PCB and DDT Health Effects

 PCBs and DDTs both affect the 
brain; PCBs can cause eye 
discharge and distorted nail 
growth at higher doses

 May affect the development of the 
nervous system in the fetus or 
children

 Probably cause cancer in 
humans
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PCBs and DDTs both affect the brain.  In animal studies using doses that were much higher than would be expected from fish consumption, PCBs were found to cause eye discharge and distorted nail growth.  Although the studies are not conclusive, both chemicals may affect the development of the nervous system in the fetus or children.  Because they have been found to cause cancer in animals, they are both considered to probably cause cancer in humans.



Species of concern

 White croaker

 Topsmelt

 Barred sand bass

 Barracuda

 Black croaker
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After examining all of the data, it was determined that there were five species of concern – white croaker, topsmelt, barred sand bass, barracuda, and black croaker.  White croaker, topsmelt and barred sand bass were of concern for all populations in one area of the region.  Barracuda and black croaker were of concern only for the sensitive population, but they were of concern in the entire region.



1) Ventura Harbor to Santa Monica        
Pier

2) Santa Monica Beach South of Santa 
Monica Pier to Seal Beach Pier

3) South of Seal Beach Pier to San 
Mateo Point

Advisory Zones
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As I mentioned earlier, we determined that there were some species of fish where contaminant levels were sufficiently different among sites that providing different advice for different areas seemed justified.  Because of that, we divided the collection area into three different zones…1) Ventura Harbor to Santa Monica Pier, 2) Santa Monica Beach south of Santa Monica Pier to Seal Beach Pier, and 3) south of Seal Beach Pier to San Mateo Point.
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Those areas are shown on this map.  We have labeled the northern and southern zones the “yellow zone.”  Because contaminant levels were so similar in these two areas, the consumption advice that we give for them is identical.  The middle is an area we have labeled the “red zone.”  It is in this area that we offer different consumption advice for three species – white croaker, topsmelt and barred sand bass.
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The advice that we give for the yellow and red zones is found on these two charts.  This one is for the sensitive population, which is women 18-45 years, especially those who are pregnant or breastfeeding, and children 1-17 years.  The advice is different for some species for this group because of the increased sensitivity of the fetus and children to methylmercury.  In general, the fish you can eat more often are at the top and the fish you can eat less often, or not at all, are at the bottom.  You can see that the advice is different for the yellow and red zones for only three species. Consumption is not recommended for white croaker, topsmelt or barred sand bass in the red zone only.  Consumption is not recommended for barracuda and black croaker by this population for anywhere in the red or yellow zones. Consumption of other fish species ranges from 1 to 4 servings per week.



Presenter
Presentation Notes
This chart shows that consumption advice that we give for the population that is less sensitive to the effects of methylmercury – women over 45 years and men over 17 years.  Once again, the advice differs for the red and yellow zones for only three species.  Consumption is not recommended for white croaker, topsmelt and barred sand bass in the red zone.  The remainder of the fish species can be eaten 1 to 7 servings per week for this population.



Summary
 22 Species or groups analyzed across 170+ 

coastal miles
 Advice was not developed for 2 species 

because of low sample size (white seabass 
and California sheephead) 

 9 species have advice that is population 
specific

 3 species have separate advice for different 
zones

 No consumption in red zone for white 
croaker, barred sand bass, and topsmelt
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In summary, there were 22 species or species groups collected and analyzed across more than 170 coastal miles in southern California.  Advice was not developed for 2 species – white seabass and California sheephead – because of low sample size.  Consumption advice for 9 species is different for the two population groups.  Consumption advice for 3 species is different for the yellow and red zones.  Consumption is not recommended for white croaker, barred sand bass or topsmelt in the red zone.
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