February 11th, 2008

Paulette Middleton
Interviewed by Andrea Polli www.andreapolli.com
Andrea Polli: It’s February 11th, 2008, I’m in Boulder, Colorado, talking to Dr. Paulette Middleton of Panorama Pathways and who is also an EPA science advisor member and expert on air quality.  So Paulette, thank you for speaking with me.

Paulette Middleton: Oh, thank you for inviting me, I look forward to it.

AP: So I am really interested in talking about some of the work that you did with the visualization of air quality.  Could you tell me a little bit about that?

PM: Yeah.  This is now probably about 15 years ago, when I was a regular atmospheric scientist at the National Center for Atmospheric Research.  We were really trying to improve regulations dealing with air quality and in particular visibility because visibility is certainly on thing people are very concerned about.  In addition of course to health issues.  Up until that point most of the regulations dealing with air quality were health-based.  There were also secondary welfare issues, which visibility is one of those.  What we did is to…

AP: I’m sorry, when you say visibility you’re talking about these wonderful views that people get of the mountains out here.

PM: Yeah, that’s right; people love to see the mountains here in Denver just like they love to see beautiful vistas in national parks and wilderness areas all over the country.  When there’s a lot of air pollution in the air sometimes you can’t even see the vistas, or they’re discolored, or you get borders or all kinds of disturbances which really detract from the beautiful vistas.  And of course the fact that you have that in the air is a good indication that the air is not good for you to be breathing, either.  So they go hand-in-hand.  What we did, it started out as a research project but it was research directed at helping out the policy-making area for visibility.  What we did was to go out and conduct a very official psychological study of how people were rating or making judgments about visual air quality and also what kind of perceptual cues were entering into that decision.  So that was a pretty solid psychological type of study.  At the same time we were measuring the physical and chemical properties of the air, the things that quality regulators usually are out there measuring, stuff in the air.  So the idea was to get a very clear understanding of where people were judging the air quality to be really bad, in other words the vistas didn’t look very good, and they were obviously saying these were judged bad, and how that related to the standard things you can measure in the air, the physical and chemical properties.  Like, you know, you’d have an instrument measuring things like light scattering and light absorption.  So that way you could have those instruments out there all the time and when the hit certain levels you could say “ok, that’s a visual air quality violation.”  So we did this in a fairly extensive program, and the result of that was that the state of Colorado then was one of the first states in the country to actually set a visibility regulation.  It’s now pretty standard that visibility is measured in national parks and wilderness areas with the intent of being able to tell people “ok, this is bad for a lot of reasons.”

AP: Is it still measured by the chemical composition then?
PM: It’s measured primary by the way that fine particles interact with incoming sunlight.

AP: Right.

PM: And of course that varies with chemical composition, but that’s the key metric that is easy measured—that is the chemical physical property that is easily measured and easy to relate back to human responses to the quality of the air.

AP: Now how is that actually measured, technically?  Is that with a laser and a receiver, or how…?

PM:  There are several different ways to measure: a telephotometer basically shines; you look at how the particles are deflecting air between the target area and your machine.  An enetholometer (???) actually gets the air inside of a tube and then makes the measurement of how basically opaque the air is inside of the tube.  The instrumentation has been around for quite a while.

AP: And what are governments or polluters expected to do?  How can they change that and have better visibility, how are they expected to respond to a visibility violation?

PM: Much like a health violation.  Anytime you have these strong indicators that something is happening, what typically happens is you have an area which is in violation of the visibility standard; it is just yet another thing on top of the health violations which are the primary things that are of concern and the primary underlying measurements that then lead people to going after polluters.  Or in an area like this, it’s not just one pollute because we’ve got mobile sources as well as the coal-fired power plants, and you kind of add that all together and we have to address the full suite of sources.

AP: Is low visibility always the same as something that might be a health violation in terms of the air?  Is there always that correlation?

PM: Yeah.  Pretty much.  The two main things that we can be concerned with these days—in the past they used to be carbon monoxide but that’s—the main thing we’re concerned with now are ozone and fine particles as the key health harm, the key pollutants that are harming public health.

AP: Yeah, I noticed that those are the only pollutants that are measured actually, in Boulder.  At least by the…

PM: Yeah, and you’ve really gotten to the heart of what we worry about in terms of human health.  The fine particulates are the direct cause of the visibility degradation.  Ozone doesn’t really do anything with respect to, because it’s just a gas, and it doesn’t cause any kind of coloration or anything.  But the fine particles, that’s really where the nexus really occurs.

AP: And what causes fine particles?

PM: Fine particles come from, they’re primarily in these highly polluted areas, they are primarily the result of chemical reactions involving gasses that come into the air and mix with water vapor and then becomes these fine particles, which scatter incoming solar radiation.  There are also some particles that are directly emitted from tailpipes and coal-fired power plants and also little road dust, fine dust gets kicked up.  And that all contributes to the particulate loading in the air, but the main place or the main sources goes always back to the fossil fuel burning.  So that’s what’s happening out of the tailpipes and the coal-fired power plants in this area and other areas.  So those are the main contributors.  So in terms of the chemicals, you’ve got the nitrogen oxides, the sulfur dioxide, and then of course volatile organics are a big part of it.

AP: Ok, so in this area, if I’m understanding you correctly, by measuring just the particulate pollution you’re actually getting a good picture of how much NOx, not specifically but…

PM: Yeah, it’s a good indicator of a whole suite of things.

AP: Cool.  So at that time, what’s interesting to me to hear about that research is how it became so quickly (or maybe not so quickly) tied to policy.  And I wonder if you could speak to how that connection to science research like this and policy change really happens.  Is this something that has been difficult for you, or has it been a natural progression?

PM: It was a conscious decision, and very conscious decision to make that happen.

AP: Right.  When you started doing the research.

PM: Uh-huh.  So I think, for me personally I just have always enjoyed how the big pictures of all kind of things fit together, so that was one of the joys of coming to work at a place like NCAR because you look at big pictures.  And I was fortunate enough to convince some of the people that control our resources that this would be a great thing for us to do, that it really would advance some air quality management, management practices to really bring in the combination of your traditional air quality modeling and blend it together with really trying to quantify the impacts that we’re concerned about.  And since we didn’t have a lot of substantive research, really quantifying the impacts with respect to visual air quality, that was when we said “we’re going to do this.”  And part of it was not just working together with psychologists who had to set up the people side to really measure the impacts, but we actually made a connection and had a long-term relationship with the Colorado Department of Health and the people.  So they knew what was going on, they were part of the whole process, so then by the time the results started coming out they were co-authors on papers and they could, you know, they could just take the stuff and start moving it through the official policy channels.

AP: Uh-huh.  And did a certain amount of public mobilization, was that also…so I can just imagine a newspaper article or something coming out about the loss of visibility in this area would really get people excited and make changes.

PM: Yeah, exactly, and people, you know, you don’t have to convince them that there’s bad visibility because they just look outside and see it.  So combined to the whole thing about trying to work at it from the standpoint of trying to get the sound science behind what these relationships are, there is also other studies pointing to the fact that Denver, because of its brown cloud, was suffering economically.  Industries did not necessarily want to move into the area.  So that also provided a lot of imputes to study the brown cloud and also to try to come out with things that the policy makers in the area could actually use to actually then move forward and way “well, how are we actually doing with respect to this issue which we know has direct economic implications to the area.”  So that was also very helpful to have those kinds of things very much in awareness.

AP: So, we saw the brown cloud.

PM: Oh, you did?

AP: Yesterday [laughs].

PM: You see?  The more you study it the more it just hangs out.

(???): It used to be, Colorado Springs used to be known as a real fresh-air, a place where people with tuberculosis…

PM: Yeah, this whole Front Range.  This is supposed to be the place where you come to recuperate.  Boulder’s got—well, it’s not the case anymore—it used to have a center for people suffering asthma.

AP: So has it gotten better?

PM: Um, yeah.  On a certain level things have improved but then what’s happening, and this is kind of a scary part—ok, we’ll take ozone for example.  We thought things might be getting a little better; however, the region is out of (???) again, which means the levels of ozone here, especially in the summer, are not healthy. What’s happening as this are has gotten bigger and bigger, the ozone levels right in the center of Denver are not quite as bad, however, the ozone levels outside are getting worse.  And that’s usually what happens when your area gets bigger and bigger: you have a trade-off between the two main pollutants that are making the ozone, the NOx and the volatile organic carbons.  The chemistry then kind of shifts to where you’re getting worse and worse outside of the central part of the city.  But still, since people are living here, it’s a huge issue.  So the sad thing is that we’re not really dramatically getting better.  And part of it is that we have this phenomenal growth, we’ve got the connection all up and down the front range, people going all up and down the Front Range from Colorado Springs to Fort Collins.  So it’s just a mess.  The thing that’s going to have to happen here, and there are plans afoot to really get better public transportation all up and down the Front Range, there’s no reason why people have to drive up and down the main corridors.  There were plans 30, 40 years ago to do this, I don’t know why it’s so difficult to get real progress but it is.

I have some ideas why it’s so difficult, but… [laughs].

AP: Right [laughs].  Yeah.  Do you want to talk about those? [laughs]

PM: [laughs] Well, it struck me, I was just involved a little over a year ago or so there was a lot of discussion about getting some rail from downtown Denver and the surrounding areas down here up into the mountains, because we have tremendous flux up in there for people going to the ski areas.  But then in addition to that, there’s just been a lot of development of people wanting to live up there and then commute down to Denver.  So they got this nice big someplace, six-lane road, so the proposals or the things that are being discussed with respect to that corridor are “well, how can be make that road even bigger?”  There’s a lot of people who are trying to say “look, we could have fast rail up there.”  Well, the irony is that we could’ve had fast rail set up 40 years ago, there were discussions about this, and it would definitely make life a lot easier.  In fact, I think it would enhance the ski industry if you had an easy way to get up there.  And also, why would a person want to commute up and down that road?  So there’s a lot of conversation going on about what to do about that corridor.  And that’s the mountain corridor which has the ski and the mountain holiday type of traffic in addition to (there are those two things around here) it’s mainly people commuting.  But the same issue: we could easily move faster on this.

AP: Let me ask you something: is there a difference between what happens when the car pollutant and other pollutants are coming out low in the atmosphere and when they’re much higher in the atmosphere.  I’ve spoken to somebody for example about air traffic and they were talking about how the emissions from planes are potentially worse for the environment than cars and things because of the elevation.  Is that something that you noticed in your research, or is that..?

PM: Well, it depends on what you mean by “bad.”  The emissions of the aircrafts would certainly contribute to things that could cause problems with the amount of UV that gets to the ground, so there are some health impacts associated with that, and there’s certainly been the whole climate thing coming out of the aircraft will be contributing to the greenhouse gasses.  But down at the ground, you know, you have people breathing the stuff.  So it just depends.  I don’t know [laughs] how you want to classify what’s bad, what’s worse, which particular set of impacts you are focusing on.

AP: So would you say now you’ve kind of become more or an activist or someone who’s involved in working with the public perceptions and reactions to this kind of thing?

PM: Well, what my evolution personally has been more from studying the problem, and then of course studying and getting the results from that type of research as quickly as possible into good decision making, good policy making.  I’m kind of removed from doing that as a full-time activity to doing a lot more on understanding and promoting the solutions sides, and then also doing a lot more in terms of investigating new ways to raise public awareness.  And that’s where the film (???) comes in.  So on the side of looking on the solutions side, when I went into Panorama Pathways, my little company, it freed me up to be a lot more flexible in the things I do.  so then actually soon after going into my own consulting firm I started going into things like white papers that not only describe in understandable terms what these issues are but also looking in developing assessments of what you can get in terms of renewable energy and energy efficiency, how these really moving down these paths give us where we need to go a lot faster.  So looking a lot more, focus on what kind of steps we can do to really turn this around.  And when you say “white papers,” those are policy recommendations that then go to…

PM: Yeah, what I do when I do those kinds of pieces of work, I’m working very close with environmental groups or others who are going to do something with it right away, it’s not like it’s going to go on a shelf somewhere.  

AP: So do you find that now with the focus on climate change, like for example Greenpeace making their entire focus on climate change now, do you find that that’s diminishing your ability to promote other types of air quality issues?  I’ve heard this from other people, so I’m just wondering.

PM: Oh, that’s interesting.  Well, it’s funny because when I first came to Boulder, which I came fro a one-year post-doc at NCAR.

AP: Oh, cool.

PM: Yeah, I was like “I’m going to stay here, this is great, you know this whole area is beautiful” [laughs].  When I first came I was an air quality scientist, specialist and air quality modeling.  You get all the big pieces and that way you can look at a lot of different trade-offs.  And it used to have, I was kind of amused by the fact sometimes that there was so much debate about climate change, because back then (the 70s), you know: “oh, the climate’s getting colder.”

AP: Oh yeah, “the new ice age.”

PM: Yeah, yeah.  Because to me it seemed like there’s no question that air quality is a huge problem, if you can’t breathe the air you just die.  If you don’t have enough water you’re going to die too, but these are like fundamental things that a person needs in order to survive.  So when I viewed the discussion around climate change as being very health-focused, some people would pay attentions to that, but then you could kind of talk about “oh, well, these are actually more immediate things.”  You know, like if you’re worried about climate change and you’re worried about proving what you’ve got about global warming and climate change, just step back and look at the immediate impacts, the same things that are causing your climate problem, which is the carbon dioxide coming from fossil fuels.  No brainer!  That’s also where the air quality problems are coming from, so.

AP: Right, and you’ve got asthma and all kinds of…

PM:  Yeah.  So I usually see them as a very, so intimately connected, one’s a very short term immediate you can see it right in front of your face problem, and the other is a longer-term.  And it seems to me that people would get a lot farther if they’d acknowledge that.  People tend to get way off on the whole discussion of what you need to do when actual the multiple benefits of many policies get right at both problems.  Which would be like moving on a renewable energy/energy efficiency kind of a path.

AP: Yeah.  So when you are communicating this science to more of a general public kind of an audience, what are some of the things that you’ve found are some of the things about the science that people have the most difficulty understanding?

PM: I think that the biggest difficulty, well it just depends on the audience.  I think the biggest difficulty—air pollution is not a hard thing to grab on to.  People see the air and it looks bad, they smell stuff from the air and they know something is bad.  That doesn’t seem to be much of a problem, talking about air quality.  The only issue is in some parts of the country where you’ve got a lot of fog and clouds and water vapor, then it’s sometimes hard to get people to understand that’s not all good.

AP: Right, or normal.

PM: Some of it, the air pollution is exacerbated by having your nice fog and stuff.  So sometimes that’s a little hard, but by and large air pollution is a much easier thing to sell people on that climate change.  Climate change is like “ok, I get it; I see those chunks of ice falling into the water.”  That’s a problem—“but I don’t know, it’s happening down there.  What’s it got to do with me?”

AP: Exactly.

PM: So that’s why climate is such…people are having a hard time getting their mind around it, like “how is it personally going to affect me?  And I can’t see those trends.”  And the second thing is that it seems like although the movies and the media and things are saying “it’s going to happen tomorrow” or “it’s going to happen in a decade.”  Who thinks in terms of decades?  Most people don’t.

AP: Sure.  And then whenever something happens, no scientists are able to say “Katrina is because of warming”

PM: Because it’s so hard to draw the connection.

PM: But yeah, you can definitely point to air quality and then draw that connection, like “if you do this over here” they’re going to take care of that thing called climate change that people are having a little bit of confusion about to this day, but “look, if you do this you’re going to have close to immediate positive repercussions for your air quality and water quality and the whole nine yards by taking these certain sets of steps.”  I find that that’s a lot easier.  The interesting thing about climate change and air quality is that now we’re running into a really scary problem, and that’s in the past people who have gone out to set up regulations to protect human health and stability usually will say “ok, climate’s not going to change, we can assume meteorology is nearly the same, so we’ll do our modeling assessments of what do we have to do, what will doing certain kinds of policies like shutting this power plant down or reducing traffic here, or there are all those kinds of things you could conceivably do.”  So the way you make an assessment about what the implications are going be is to run these models.

AP: Scenarios.

PM: Run your scenarios, right?  And for air quality, the assumption over the last decades of doing this kind of assessment is that the climate won’t change.  So people run the same meteorology but they’ll change all the emissions and see what the impacts will be.  How much will you reduce fine particulates, how much will you reduce ozone, and then people present this to the EPA and say “here’s our management plan, and this will get me to where we need to be with respect to ozone or fine particulates.”  And then the stamp of approval to say “ok, you do that, that’s just fine.”  Well, what we’re finding is that as the climate change is really starting to show up and happening, we’re not going to have the same climate in five, ten years from now.  A lot of places are getting warmer, different kind of precipitation patterns.  And that has a direct impact on what your air quality is going to be.  Some places, particularly in the east (and it’s even the case around in here) the things that you’d do to, say you want to get back into ozone or fine particulates being “safe” or “safer,” it’s not going to be enough.  You’re going to have to do more because the temperature changes, the relative humidity changes, it’s going to make the pollution exacerbated.

AP: Right.  So are air quality people starting to run models in conjunction with climate?

PM: Just beginning.

AP: Oh, that’s great.

PM: Just beginning.  I was at a workshop in December, just this past December, about how the EPA can begin to take this climate change reality into account in advising states and regions about how to make their air quality assessments.  So that’s a big (???) probably.

AP: So can you talk maybe a little about how you see; now through your career going from doing the research science to being involved more in policy and outreach, how do you see the role of the scientists in society?  I think a lot of people think of scientists as people who are locked up in their labs and very separated from society, doing their experiments and maybe publishing their paper in a very obscure journal that nobody gets.  Do you think that this role of the scientists in society has expanded now because of the issues or do you think it’s always been important, or I don’t know?  I’m just wondering.

PM: I think it’s always been important.  Scientists have been called upon as long as I can remember, historically, to bring some intelligence to decision making.  I’m hoping, it seems that more and more of that is happening, and I just thought it was really great that the Nobel Peace Prize went to the climate scientists for several reasons: for one, it was the Peace Prize, not the Chemistry Prize, not the Physics Prize, the Peace Prize.  And the bylines on that were “look, we’re not going to be a very peaceful world if we’re fighting over the same tiny resources.”  And that’s what’s happening, that’s why we’ve got problems in the Middle East.  No brainer!  So it was great to have that highlighted, that we need to worry about where we’re going as a world with respect to dealing with resources and then our consumption, and how this is really playing itself out in respect to preserving or destroying our home.  So I thought that was really great.  And the other thing I thought was really great about that Peace Prize was that it was given to a whole heard of scientists.  And from my view of this, the more people you can give credit to and have on the band wagon out there talking to the general public, engaging them personally on these things, the more it’s going to be easy to turn this thing around.  It’s like the analogy of “well, we’ve got the Titanic going, are we going to be able to turn it around?”  Well, we have a shot at it if everybody’s rowing in the same direction.  And how do you do that?  You do it by a lot of people out there talking.  It’s not like you have to have the biggest climate scientist talking to everybody—no, you want to have thousands of people out there spreading the message.

AP: Sure.  And not necessarily a journalist interpreting it.

PM: Exactly.  And get those people out there whole may not be as eloquent but they know their facts.  Get them out there.  And I think there’s a lot of, I do work with young scientists through one of the programs that I’m involved in.  It’s a Global Emissions Inventory activity and so there’s a lot of, I’ve been doing that for over a decade and there are a lot of young people who are kind of coming into the field of climate atmospheric sciences and they love, I think this is true of a lot of people, scientists—they love what they do, love getting in there and doing the measurements and whatever.  But what I’ve been seeing is a growing urge, a desire among these young people to be participating in getting the messages out, and I think it’s wonderful to encourage them.  Show them ways they can do that.  Because they’re the best possible ambassadors to their age group and all that.

AP: Yeah, I heard that now there are some college courses for scientists about dealing with the public and the media.  Kind of nice that that’s starting to become a part of it.  Can you tell me a little bit about the Global Emissions Inventory Project?  That sounds great.

PPM: it started about 15 years ago when scientists assessment people, by that I mean the people who develop large models and look at ramifications of different things with long-term climate or air quality for that matter, because air quality is a global issue.  If we don’t—it’s like Mercury goes all the way around the world, oh and by the way so does ozone and particulates.  It’s not like…so we don’t have so many local-only problems any more, if we ever did.  Well anyway, one of the key things in being able to do these assessments is having a really good information database of where the chemicals are coming from.  So this program was developed as part of the IGBD.  International Global Biosphere, Geosphere, Biosphere…anyway, it’s been around forever.  Basically it started out as a consortium of scientists from around the world who were working on fitting together these emission inventories, the emission inventories covering greenhouse gasses, air pollutants, the whole suite of things.

AP: And you do this by going next to a coal-fired power plant and taking measurements or something?

PM: Some of the data is developed that way, right straight from measurements.  But by and large most of it is developed through knowing what it is, what these emission factors are for a few and then extrapolating to the many.  And then for things that are area sources like the automobiles and little houses and small factories, those are developed based on knowledge of population.  And then for some of the natural sources, of course you know where all the trees and other vegetation are.  So you have those underlying databases and then you have emission factors of how different things emit and how they’re emitting.  And kind of lump that all together and you end up with estimates, various timescales of these chemicals.  So it’s a pretty large problem, especially to try to get all the chemicals you need to worry about into not necessarily the same database but into an area where you can kind of point and let people go and find the data.  So that operation has been going on for about ten years and of course the databases have evolved and a lot more new people are in, and we’ve got a network now of about 800 people who are on regular email alerts of things that are going on.  Of course with the web it’s fantastic.  You can really expand the information base.

AP: And then that information that is used by these carbon trading systems too?

PM: That certainly would be one use—carbon trading.  They’re primarily used by assessment people trying to look at how the chemical-climate interactions are occurring and what that means for best policies in different locations.  They are also used, some of the inventories are used, you can find the information on a national scale.  So some policy makers will go and look at that kind of data.  And also the trading is another use of the data.

AP: DO you see a future where people will be able to gain information about their air quality in maybe as much detail as their weather forecast?

PM: Oh yeah.  Well, there’s that—you had something, you connected with some of the people on Air Now.

AP: Air Now, right.

PM: So that’s, yeah, that’s pretty cool.  In certain areas of the country now, if it’s going to be a really bad ozone day, that certainly is helpful for people who are sensitive or in sensitive groups like small children and the elderly.  You know, go out and exercise and that situation.

AP: Cool.  So that pretty much covers a lot of what I was thinking about.  Is there something that you want to talk about that I didn’t cover, or that you want to mention?

PM: Well, I guess there are basically just two other things to say a few words about in terms of what I personally do.  I’m really, really excited about promoting certain things that need to be done, and right now I’m very much involved in the renewable energy/energy efficiency area, because that’s just such a huge part, it just touches every part of our lives in this country and around the world.  And I go to the around the world part: I think it behooves the Americans of anybody to really work as hard as we can to not only make the best choices here in this country but also help our colleagues around the world do some leapfrogging.  I was just in China in September and I was impressed a lot by what is going on in China in respect to the development and the renewable energy sector and the energy efficiency sector.

AP: Right…but they have a lot of other things going on [laughs].

PM: Right, oh my gosh.  So one of the things I’m putting my mind into now is “how can we really influence and make some real change happen fast, not only in this country but in other countries that are just soaring in their levels of pollution.

AP: And how are you going about tackling that huge problem.

PM: It’s a huge problem, yeah [laughs].  One of the things I do is I’m joining forces because I, I don’t know, I got to find other people to work on with this.  So we’re working very closely with the American Solar Energy Society. I’m on their board of directors and that’s providing an excellent vehicle for getting information together and getting it out there.  I also work the International Solar Energy Society, which is the parent group that enables me to relate to these other.  Again, they’re kind of more like science types but also activists in this area.  I’m most comfortable in that area rather than in the Greenpeace area because I feel like we can get a lot farther coming in with the good facts but presenting them in a convincing way, where they are very trusted and pieces of information.  So working kind of that way in terms of getting the information and trying to disseminate it and get it properly used around.  But then the other side of things is this whole way of “how do you communicate.”  And most of my life I’ve spend doing communication through the normal ways of “here’s my talk, here’s my paper, whatever.”  So a few years ago, my husband (he’s also a scientist, he works at the National Renewable Energy Lab, which is also why it’s easy to connect, because he does that kind of work—we do a lot of fun things together), but he’s also been kind of a film maker all his life too.  So we decided about five years ago to begin to get into this a bit more seriously: you know, how can you use video more effectively to get these messages out?  So we’ve been doing a lot of work in terms of educational videos that provide information on renewable energy, energy efficiency.  And now we’re looking forward to, in the near future, producing some documentaries (short ones and long ones) that can be a lot more universally appealing.  In other words, the information comes out to people in ways that are much more inspiring, it’s not just listening to people talk about stuff or watching people work on TVs or whatever, but really trying to get at the heart of some things.  So that’s another thing we’re working on now.

AP: Excellent.  Well, thank you very much. 
