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·1· · · · · · PROCEEDINGS FROM MONDAY, APRIL 28, 2025

·2· · · · · · · · · · · · · ·+ + + + +

·3

·4

·5· · · · · · ·DR. EDWARDS:· Good morning, everyone.

·6· ·Welcome to our Synthetic Turf Scientific Advisory

·7· ·Panel meeting to go over our draft synthetic turf

·8· ·study.· My name is Dave Edwards.· I'm the acting

·9· ·director here at OEHHA.· I just wanted to let you know

10· ·that we'll be starting shortly, probably at about

11· ·10:07.· So we'll be back on at 10:07.· Thank you.

12· · · · · · · · · · · · · ·(Recess.)

13· · · · · · ·DR. EDWARDS:· Good morning, everyone, again.

14· ·Once again, my name is Dave Edwards, and I am the

15· ·acting director at OEHHA.· So welcome, everyone, today

16· ·in the room and online to our Synthetic Turf

17· ·Scientific Advisory Panel meeting.

18· · · · · · · · · Just to let you know that we have two

19· ·of our members had a little transportation hiccup, so

20· ·they will be joining shortly.· But we will go ahead

21· ·and start for the sake of time.

22· · · · · · · · · Just a little bit of background on

23· ·OEHHA.· We are an office within the California

24· ·Environmental Protection Agency and the lead state

25· ·agency for the assessment of health risks posed by
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·1· ·environmental contaminants.

·2· · · · · · · · · First off, I would like to welcome our

·3· ·panel members to this fifth meeting of the Scientific

·4· ·Turf Advisory Panel.· Let me start out by calling on

·5· ·panel members to introduce and provide their

·6· ·affiliation, if any, at this point.

·7· · · · · · · · · We'll start with Dr. Debbie Bennett.

·8· · · · · · ·DR. BENNETT:· (No audio.)

·9· · · · · · ·DR. EDWARDS:· Thank you.· Mr. Ed Avol.

10· · · · · · ·MR. AVOL:· (No audio.)

11· · · · · · ·DR. EDWARDS:· And then Dr. Sandy Eckel.

12· · · · · · ·DR. ECKEL:· Hi.· I'm Dr. Sandy Eckel.· I am

13· ·an associate professor in the Department of Population

14· ·and Public Health Sciences at USC.

15· · · · · · ·DR. EDWARDS:· Online we have Dr. Tom McKone.

16· · · · · · ·DR. MCKONE:· Hello.· I'm Tom McKone,

17· ·professor emeritus at the University of California at

18· ·Berkeley School of Public Health.

19· · · · · · ·DR. EDWARDS:· Thank you.· And our chair,

20· ·Dr. Balmes, and Dr. Amy Kyle, another member, they're

21· ·on their way, so they will introduce themselves when

22· ·they arrive.

23· · · · · · · · · I would now like to introduce you to

24· ·the OEHHA team.· So if you can, just raise your hands

25· ·in the room so everyone on the panel gets to know who
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·1· ·you all are.

·2· · · · · · · · · We first off have assistant deputy

·3· ·director for scientific programs, Dr. Kannan Krishnan;

·4· ·our acting chief counsel, Ryan Mahoney.

·5· · · · · · · · · And as far as our staff goes, we have

·6· ·Dr. Jocelyn Claude, Mrs. Allison Lensing, and

·7· ·Ms. Kiana Vaghefi and Chris Sawders.· So thanks,

·8· ·everyone, for helping on getting this day ready.

·9· · · · · · · · · Before we begin, there's a few

10· ·housekeeping items.· So first off, the drinking

11· ·fountains and the restrooms are located out the back

12· ·door and left, and to your left down the hall, and

13· ·then they're located on the right side of that

14· ·hallway.

15· · · · · · · · · In the event of a fire alarm or any

16· ·other reason to evacuate this room, please leave by

17· ·those lighted exit doors, here or here.· And then take

18· ·the steps down, and outside we will gather across the

19· ·street in Cesar Chavez Park.

20· · · · · · · · · It is a day-long meeting, so we are

21· ·planning to take a 75-minute break for lunch around

22· ·noon, and a 15-minute break at 2:30 in the afternoon,

23· ·for those of you online just for planning purposes.

24· · · · · · · · · If members of the public have digital

25· ·media that they want to show during their three-minute
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·1· ·comment period, please bring the external devices to

·2· ·the OEHHA staff to upload the files before the lunch

·3· ·break.

·4· · · · · · · · · This meeting is being recorded and

·5· ·transcribed.· Remind people to identify themselves and

·6· ·speak clearly into the microphones when you are giving

·7· ·public comment.

·8· · · · · · · · · The transcript will be posted on

·9· ·OEHHA's website.

10· · · · · · · · · A little bit of background on the draft

11· ·itself.· The draft report of this OEHHA study on

12· ·synthetic turf was released for public comments on

13· ·March 13th.· The goal of the study was to assess the

14· ·potential health impacts associated with the use of

15· ·synthetic turf and playground mats made of crumb

16· ·rubber.

17· · · · · · · · · The Scientific Advisory Panel has held

18· ·four previous meetings to advise OEHHA on study plans,

19· ·data interpretation, and reporting of study results.

20· ·Now, here we are after the publication of the draft

21· ·report and looking forward to your advice and comments

22· ·on the draft report.

23· · · · · · · · · This report has been a long time

24· ·coming, six years since our last panel meeting, and

25· ·several folks have retired that have been involved
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·1· ·with this.· So before we go forward, I'd like to

·2· ·recognize their contributions.· First off, starting

·3· ·with Scientific Advisory Panel member Dr. Linda

·4· ·Sheldon; lab members Randy Maddalena, Hugo

·5· ·Destaillats, and Marion Russell; and OEHHA staff

·6· ·retirees and former project staff Patty Wong, Lori

·7· ·Lim, Dave Siegel, David Ting, and Rebecca Belloso.

·8· · · · · · · · · So with that, I'd now like to do a

·9· ·little bit more logistics regarding public comment.

10· ·There will be an opportunity to provide oral public

11· ·comment in the afternoon.· The public comment will be

12· ·limited to three minutes per commenter.· For those of

13· ·you that are in person, you should have received a

14· ·comment card at check-in.· Otherwise, cards are

15· ·available on the back table.· Please fill one out if

16· ·you would like to speak, and then turn it in to the

17· ·OEHHA staff.

18· · · · · · · · · For those of you watching by CalEPA

19· ·webcast, you'll be able to watch the meeting but

20· ·you'll need to join the meeting by Zoom to speak or

21· ·you may send the comments via e-mail to

22· ·SyntheticTurf@oehha.ca.gov.· Staff will read the

23· ·comments allowed up to three minutes each as time

24· ·allows.

25· · · · · · · · · For folks who are joining virtually and
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·1· ·wish to comment, are asked to join the Zoom webinar.

·2· ·You will receive a link to join the webinar at the end

·3· ·of the registration process.· If you have provided a

·4· ·working e-mail address, you will also receive an

·5· ·e-mail with a link.· When requested by the chair,

·6· ·individuals may queue to provide oral comment by using

·7· ·the raise hand function.

·8· · · · · · · · · When your name is called to speak, you

·9· ·will unmute yourself and comment.· If you would like

10· ·to present slides and have not already sent them,

11· ·please e-mail them now to SyntheticTurf@oehha.ca.gov.

12· · · · · · · · · With that, I'm going to turn it over to

13· ·Dr. Kannan Krishnan to give a brief introduction and

14· ·overview presentation.

15· · · · · · · · · Kannan.

16· · · · · · ·DR. KRISHNAN:· Let me start today's

17· ·scientific presentation by OEHHA with this brief

18· ·introduction.

19· · · · · · · · · The goal of the OEHHA Synthetic Turf

20· ·Study (no audio).

21· · · · · · · · · This study was designed with the

22· ·consultations and input from the general public,

23· ·player support groups, parents, tire industry, and

24· ·field owners, and we're thankful for that.· And a

25· ·study of this complexity was only possible due to
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·1· ·collaborations and partnerships that included Lawrence

·2· ·Berkeley National Laboratory and California Institute

·3· ·of Quantitative Sciences at UCB, UCB Center for

·4· ·Environmental Research and Children's Health, and the

·5· ·University of Arizona.

·6· · · · · · · · · Since the last SAP meeting in 2019,

·7· ·thanks to the panel input and advice on the design and

·8· ·implementation of the study, now we have completed the

·9· ·data analysis, the exposure assessment, hazard and

10· ·risk assessment and have released the draft report for

11· ·public and SAP review, as Dr. Edwards mentioned

12· ·earlier, on March 13th, with the public comment period

13· ·ending today.

14· · · · · · · · · This particular OEHHA study differs

15· ·from other studies in terms of its uniqueness of the

16· ·field characterization, exposure characterization, and

17· ·the human health risk assessment component.

18· · · · · · · · · In terms of the field characterization

19· ·or to understand what are on the fields, we collected

20· ·air samples right next to soccer activities, important

21· ·for characterizing inhalation exposure of athletes,

22· ·coaches, and referees.· We also conducted nontarget

23· ·analysis to identify chemicals that may be released

24· ·from crumb rubber and present in the air on the

25· ·fields.
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·1· · · · · · · · · In terms of exposure characterization

·2· ·to be able to get better estimate of exposure of

·3· ·athletes, we collected both exposure and activity data

·4· ·directly from athletes, as Dr. Claude will be

·5· ·referring to in detail momentarily.

·6· · · · · · · · · In order to better evaluate the risks

·7· ·from exposure to tire-related chemicals, we compiled

·8· ·and derived toxicity criteria of selected tire-related

·9· ·chemicals, and we conducted exposure assessment and

10· ·risk characterization for athletes, coaches, referees,

11· ·and spectators, both on average and at individual

12· ·field level.

13· · · · · · · · · On average, it reflects exposure across

14· ·all fields indicative of players, referees, and

15· ·coaches traveling to many fields.· But as the

16· ·individual field assessment reflects, playing at the

17· ·same local field or a home field primarily or only.

18· ·These are the scenarios for which we've conducted the

19· ·exposure and risk characterizations.

20· · · · · · · · · These aspects will be covered in detail

21· ·in the upcoming presentations.· First of all,

22· ·Dr. Jocelyn Claude on field characterization and

23· ·exposure characterization, and then in the afternoon

24· ·by myself on toxicity evaluation and risk

25· ·characterization.
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·1· · · · · · · · · With that brief intro, I was going to

·2· ·turn it over to the chair.

·3· · · · · · ·DR. EDWARDS:· Thank you, Kannan.· Just for

·4· ·interest of time, we're going to just go on to

·5· ·Jocelyn's presentation, and then after Jocelyn's

·6· ·presentation, we'll have a time for clarifying

·7· ·questions and panel discussion.

·8· · · · · · · · · All right.· Jocelyn.

·9· · · · · · ·DR. CLAUDE:· Good morning.· My name is

10· ·Jocelyn Claude.· I'm a staff toxicologist here at

11· ·OEHHA, and I have been working on the synthetic turf

12· ·project over the past ten years.· Happy to be here to

13· ·kind of sum up what we've done.

14· · · · · · · · · I'm going to be talking about the field

15· ·characterization and exposure characterizations we did

16· ·for this study.· As evidenced by our report, these two

17· ·topics encompass quite a bit of information.· Since

18· ·we've talked a lot about several aspects of these in

19· ·prior meetings, I'm going to be providing mostly an

20· ·overview, but I will go into detail in some areas that

21· ·we haven't previously discussed before.

22· · · · · · · · · Here is our outline.· I'll give just a

23· ·brief introduction to kind of refresh our memories on

24· ·a synthetic turf field and the various components.

25· ·Then I'll talk about the field characterization,
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·1· ·exposure characterization, and I'll sum up with a

·2· ·short summary before I'll turn it over to Dave and

·3· ·we'll have discussion then.

·4· · · · · · · · · First, I just want to give a brief

·5· ·reminder of what a turf field is since it's been a

·6· ·while since our last meeting.· These are fields that

·7· ·are typically used for recreation.· You can see them

·8· ·in residential and commercial areas, and they're

·9· ·designed to look like natural grass fields.· So we

10· ·focus specifically on synthetic turf athletic fields

11· ·which are popular due to reduced need for water and

12· ·maintenance.

13· · · · · · · · · And they've also got improved

14· ·playability, which means they need very little or no

15· ·rest between use so they can be used all year around.

16· · · · · · · · · They're comprised of three basic parts.

17· ·They've got synthetic grass blades, which look like

18· ·natural grass blades.· They're attached to backing

19· ·material, which helps to provide support for those

20· ·blades.· And then the fields contain an in-fill, which

21· ·helps support the blades and provides cushion for the

22· ·fields.

23· · · · · · · · · And there are many types of in-fill out

24· ·there.· You can have crumb rubber, which I'll talk

25· ·about a little bit.· Also, you can have organic
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·1· ·materials like husk or coconut.· Our study focused on

·2· ·specifically the crumb rubber in-fill, and this is

·3· ·made from recycled automobile and light truck tires.

·4· ·And after these tires are recycled, they're ground up

·5· ·into very small pieces and they're used on this field

·6· ·to provide cushioning.

·7· · · · · · · · · So these in-fill particles are the

·8· ·focus of our study.· We did not specifically look at

·9· ·blades or the backing materials on these fields.

10· · · · · · · · · So now for the field characterization.

11· ·So this was one of the primary tasks of our study,

12· ·which was to examine and identify the chemicals that

13· ·could potentially be released from the in-fill used on

14· ·these fields.

15· · · · · · · · · So to do that we sampled 35 fields

16· ·across California.· We had a database of roughly 900

17· ·fields to start with, and we used a random stratified

18· ·sampling method to ensure that we got representative

19· ·samples across the state.· The specific details of

20· ·this can be found in Chapter 2 of the report.· I won't

21· ·get into too many of those right now.

22· · · · · · · · · But we did stratify by both climate

23· ·zone and region as well as age, since these factors

24· ·can affect how the crumb rubber itself gets weathered

25· ·and ages.
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·1· · · · · · · · · So you can see here on the map we had

·2· ·five regions based on climate zones.· Regions 4 and 5

·3· ·were combined mainly due to the fewer number of fields

·4· ·that were located in those areas.· And within itself

·5· ·California has quite a diverse climate.· You have

·6· ·desert, mountain areas.· You've also got locales where

·7· ·they have mild temperatures all year round and some

·8· ·areas where they have very hot summers and very cold

·9· ·winters.· So all of these types of things can affect

10· ·how crumb rubber gets broken down and weathered and

11· ·aged.

12· · · · · · · · · So for age we characterized fields

13· ·based on whether they were less than nine years old as

14· ·new, and older than nine years old as old.· And we

15· ·made this cutoff based on discussions with field

16· ·owners and managers who told us that typically

17· ·warranties on the fields run out about eight to ten

18· ·years, and at that point fields may be replaced.

19· · · · · · · · · As I mentioned, our goal was to collect

20· ·the samples to quantify and characterize the

21· ·chemicals.· Our collaborators at the Lawrence Berkeley

22· ·National Lab were instrumental in helping us achieve

23· ·this goal.· They designed an experimental unit that

24· ·consists of a regulation soccer goal and the depth of

25· ·the penalty box, as you can see here in this pictures.
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·1· · · · · · · · · So the goal net was used as a backstop,

·2· ·and we had air-sampling packages on both sides as well

·3· ·as behind the net.· We used volunteers to kind of kick

·4· ·the ball around on the field to simulate activity on

·5· ·the field and we also used a soccer ball kicking

·6· ·machine, as you can see on the picture on the right

·7· ·here, to kick a ball into the goal area to kind of

·8· ·simulate activity within that area as samples were

·9· ·being taken.

10· · · · · · · · · Now, the top two pictures here show

11· ·more details about what the sampling packages look

12· ·like.· So in addition to the equipment for air

13· ·sampling, these sampling packages also contained

14· ·equipment to measure temperature, humidity, wind

15· ·speed, direction, as well as particle collection.

16· · · · · · · · · So we sampled air on the field and at a

17· ·nearby off-field location so that way we could

18· ·characterize differences in chemical exposure.· We

19· ·used targeted chemical lists that we derived from

20· ·literature research, solvent extractions of crumb

21· ·rubber, as well as chamber emission and thermal

22· ·desorption studies.

23· · · · · · · · · And our samples were analyzed for

24· ·volatile organic chemicals, VOCs; semi-volatile

25· ·organic chemicals, SVOCs; and carbonyls, aldehydes and
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·1· ·ketones.

·2· · · · · · · · · We also did stratified sampling where

·3· ·we collected samples at different heights above the

·4· ·field so that way we could differentiate the source of

·5· ·the chemicals which I'll --

·6· · · · · · · · · · · ·(Lost audio.)

·7· · · · · · ·DR. CLAUDE:· I'll restate that.· That table

·8· ·at the top there shows the total number of samples we

·9· ·collected across the 35 fields.· And the bottom table

10· ·shows how many were detected.

11· · · · · · · · · So out of targeted 55 VOCs, we detected

12· ·46 chemicals on-field and 45 off-field.

13· · · · · · · · · Out of 13 targeted carbonyls, we

14· ·detected 11 on-field and three off-field.

15· · · · · · · · · For semi-volatiles we targeted 70 and

16· ·detected 62 and 60 chemicals, respectively, on- and

17· ·off-field.

18· · · · · · · · · Now, in our analysis of the crumb

19· ·rubber samples, we collected several hundred crumb

20· ·rubber samples across all the fields, and they were

21· ·analyzed with artificial biofluids to simulate dermal

22· ·and ingestion exposures.· These were analyzed and we

23· ·identified chemicals and calculated bioaccessible

24· ·concentrations.· So these are concentrations that

25· ·would be releasable into the human body for absorption
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·1· ·from the GI tract or the skin.

·2· · · · · · · · · So using our gastrointestinal or GI

·3· ·fluids, as indicated on the slide, we detected 30

·4· ·metals and 76 organic chemicals for dermal biofluids,

·5· ·which was comprised of mainly sweat.· We detected 75

·6· ·organic chemicals.

·7· · · · · · · · · All together, 81 of the 86 targeted

·8· ·chemicals were detected with 70 chemicals being

·9· ·detected in both biofluids.

10· · · · · · · · · Some of our organic classes that we

11· ·detected include aldehydes, phthalates, and PAHs.· We

12· ·did not detect any PFAS in our analysis, which

13· ·included nontarget analysis on both the air and the

14· ·crumb rubber samples.

15· · · · · · · · · You may note here in the slide, metals

16· ·were only analyzed in our GI fluids.· There is data

17· ·that shows that the bioaccessibility of metals in

18· ·crumb rubber and released into the air is very low, so

19· ·considering this, inhalation and dermal exposure to

20· ·metals was very unlikely and was not assessed in this

21· ·study.

22· · · · · · · · · So our chair has joined.· Do we want to

23· ·take a moment to give an introduction?

24· · · · · · ·DR. BALMES:· Thank you.· I don't know if you

25· ·heard.· I took Capital Corridor Amtrak California
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·1· ·train from Berkeley this morning, and we made it on

·2· ·time to Sacramento, except that we were a few yards

·3· ·outside of the station and there was a signal problem

·4· ·and we literally sat there for 40 minutes.· So much

·5· ·for taking public transportation.

·6· · · · · · · · · Anyway, I'm pleased that we're finally

·7· ·having what I think will be the final public workshop

·8· ·or meeting of this advisory committee.· It's been ten

·9· ·years.· It's a long time.· The pandemic didn't help.

10· ·But I'm actually very pleased that we're here to

11· ·discuss the report, and I think it's, if I might say,

12· ·well-written.· It's actually understandable, I would

13· ·think, for many people even without a scientific

14· ·background.

15· · · · · · · · · So I'm sorry I'm late, but I'm pleased

16· ·to be here, and I look forward to the rest of the day.

17· ·Thank you.

18· · · · · · ·DR. CLAUDE:· Thank you.· To continue, as

19· ·part of our chemical characterization process, we also

20· ·used the data to help determine each chemical's

21· ·primary source.· So we used this to help differentiate

22· ·which chemicals might be coming from the field versus

23· ·which chemicals might be coming from other

24· ·environmental or human sources.

25· · · · · · · · · For chemicals that would be coming from
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·1· ·the field, we designated them as field-related, as

·2· ·indicated here on the slide.· And from those which

·3· ·might be coming from another source, we designated

·4· ·them as non-field-related.

·5· · · · · · · · · So for all metals and SVOCs, our target

·6· ·lists for those chemicals were derived from direct

·7· ·analysis of crumb rubber itself, so we presumed all of

·8· ·those to be field-related.

·9· · · · · · · · · For VOCs, we used those stratified

10· ·samples that I mentioned a few minutes ago to help

11· ·differentiate their source.· So as the VOCs get

12· ·released from the crumb rubber, they're going to enter

13· ·the air and become less concentrated as they rise from

14· ·the surface and mix with the ambient air.

15· · · · · · · · · So for VOCs that had statistically

16· ·significant higher concentrations closer to the field

17· ·and followed a trend of decreasing concentrations with

18· ·increasing height, we designated those as

19· ·field-related.· For all chemicals that lacked that

20· ·gradient, we designated them as non-field-related.

21· · · · · · · · · And the specifics or analysis for this

22· ·can be found in Chapter 3 as well Appendix D in the

23· ·report.

24· · · · · · · · · So for aldehydes and ketones, for

25· ·chemicals where there was stratified data available,
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·1· ·we used that to make the designation.· For chemicals

·2· ·that didn't have stratified data, we used the South

·3· ·Coast Air Quality Management District's Multiple Air

·4· ·Toxics Exposure Study, MATES, exposure as a point of

·5· ·comparison for our study data from fields in the same

·6· ·district to make our designation, if there was

·7· ·chemical data available.

·8· · · · · · · · · So if our data was higher than what was

·9· ·reported by MATES to be the ambient concentration, we

10· ·designated it as field-related.

11· · · · · · · · · And then for chemicals where there was

12· ·no tower data and no MATES data available, we presumed

13· ·that it was field-related.

14· · · · · · · · · So for the last slide for our field

15· ·characterization, we collected environmental data at

16· ·each field, and these data were collected for one hour

17· ·before, three hours during, and one hour following

18· ·field activity.· So we collected temperature data

19· ·continuously at various heights.

20· · · · · · · · · The air temperatures decreased as the

21· ·height increased.· And the average surface

22· ·temperatures increased as the ambient temperatures

23· ·increased.

24· · · · · · · · · In general, our surface temperatures

25· ·were about 20 degrees higher than the ambient
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·1· ·temperatures, and as you can see on the slide, the

·2· ·maximum reported surface temperature was 131 degrees.

·3· · · · · · · · · We also measured ozone, which is known

·4· ·to affect the aging of crumb rubber.· It's naturally

·5· ·occurring, but it also is formed near the ground

·6· ·surface from photochemical reactions.· So all measured

·7· ·concentrations were within the California ambient

·8· ·zone's one-hour exposure standard of 90 parts per

·9· ·billion.

10· · · · · · · · · There were three exceedances of the

11· ·eight-hour standard of 70 parts per billion with a max

12· ·value of 87 parts per billion.

13· · · · · · · · · We collected PM2.5 on and off the

14· ·field, and levels observed on and off the field were

15· ·similar and activity did not appear to increase the

16· ·particle concentrations that were observed.

17· · · · · · · · · Moving to the exposure

18· ·characterization, our goal here was to characterize

19· ·the exposure of soccer players and other related users

20· ·of synthetic turf fields.· So we focused on soccer due

21· ·to its popularity in both males and females.· Players

22· ·tended to start from a young age and continued all the

23· ·way to adulthood.

24· · · · · · · · · And we looked at four main groups

25· ·including athletes, soccer coaches, referees, as well
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·1· ·as spectators.· So we evaluated exposure on-field for

·2· ·all these groups as well as off-field for spectators

·3· ·who might sit on the sidelines or stand on the

·4· ·sidelines.

·5· · · · · · · · · These groups have a wide range of ages

·6· ·that could be associated with them.· So those ages

·7· ·represent different stages of development, activity

·8· ·patterns, as well as susceptibility to exposure.· So

·9· ·to account for this, we broke our receptor age groups

10· ·into these various groupings, as you can see here on

11· ·the slide.

12· · · · · · · · · Each check mark indicates that we did

13· ·an assessment for that age group for that receptor.

14· ·So for athletes, we evaluated ages 2 to 70.· Coaches

15· ·and referees, we evaluated ages 16 to 70.· And for

16· ·spectators, we evaluated the third-trimester fetus all

17· ·the way to age 70.

18· · · · · · · · · This slide here shows our exposure

19· ·model.· So it describes the potential pathways that

20· ·receptors can be exposed on synthetic turf fields.

21· ·So, for example, here at the top it illustrates how

22· ·gases or vapors can be released from the field and

23· ·available for inhalation by all receptor groups.

24· · · · · · · · · Our model also shows which pathways we

25· ·deemed were either incomplete, negligible, or not
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·1· ·dominant, such as dermal exposure of vapor and

·2· ·suspended particles; and thus, we excluded those from

·3· ·our analysis.

·4· · · · · · · · · So for us to evaluate the exposure of

·5· ·soccer players and the other exposure groups, we

·6· ·needed to characterize their activities and exposure

·7· ·patterns.· To do this, we found no information in the

·8· ·literature that was relevant to help us, so we

·9· ·developed three exposure studies in collaboration with

10· ·both UC Berkeley and the University of Arizona, and we

11· ·conducted three time-activity studies, as we call

12· ·them.

13· · · · · · · · · We did a survey, a field observational

14· ·study, as well as an archived recording study, and the

15· ·study reports and data for each of these can be found

16· ·in the supplemental materials for the draft report.

17· · · · · · · · · But briefly, the survey captured soccer

18· ·players' activity patterns and behaviors on the

19· ·fields.· We also collected data online and in person.

20· ·We collected demographic data.· We were able to look

21· ·at what kind of activities they did during practices

22· ·like diving or sliding, and the types of direct

23· ·contact they might have with the field.

24· · · · · · · · · We also collected information on the

25· ·frequency of practices and games, as well as what
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·1· ·types of uniforms they wore, so shorts and long sleeve

·2· ·versus long-sleeve shirts; personal hygiene practices;

·3· ·as well as soccer history.· And overall we received

·4· ·1,029 responses online and 40 in-person responses.

·5· · · · · · · · · And for those 40 in-person responses,

·6· ·those players were also videotaped at either a

·7· ·practice or a game.· So University of Arizona analyzed

·8· ·the videotape that we collected for micro-level

·9· ·activity data, and so this data tells you the types

10· ·and behaviors that occur on field with very precise

11· ·detail, like for how long, how many contacts.

12· · · · · · · · · For the archived video recording study,

13· ·the University of Arizona translated archived footage

14· ·of children playing on synthetic turf or in playground

15· ·settings.· And these data were helpful in developing

16· ·mouthing frequency parameters specifically for the

17· ·infant spectators on the field.

18· · · · · · · · · All together, these three exposure

19· ·studies were used to help us evaluate inhalation,

20· ·dermal, and ingestion exposure on the fields for all

21· ·the receptors.· You can see in this table for each

22· ·pathway some of the pathway-specific parameters that

23· ·we developed.

24· · · · · · · · · One of them is the time-weighted

25· ·breathing rate during activity.· So we estimated these
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·1· ·using reported exertion levels from the survey data,

·2· ·as well as we looked into the literature to develop

·3· ·some breathing rates that would be relevant for

·4· ·trained athletes.

·5· · · · · · · · · We developed dermal loading onto the

·6· ·skin, which we used body metric data that was provided

·7· ·to us along with kind of estimates of what body parts

·8· ·and to what extent they might be exposed based on how

·9· ·soccer players report their dress during activities.

10· · · · · · · · · We also developed ingestion rates by

11· ·combining the amount of crumb rubber that might be

12· ·incidentally or accidentally ingested as well as what

13· ·might be indirectly ingested from pathways including

14· ·hand to mouth, hand to object to mouth, and object to

15· ·mouth.

16· · · · · · · · · So the details of how we developed all

17· ·these parameters can be found in Appendix B in the

18· ·draft report.

19· · · · · · · · · We were also -- we are also able to

20· ·develop body weight and exposure duration parameters

21· ·specific to athletes for the soccer scenario.

22· · · · · · · · · Though we did not collect survey data

23· ·specifically for coaches, referees, or spectators, we

24· ·borrowed parameters from athletes based on some

25· ·assumptions that are detailed in the report.
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·1· · · · · · · · · For instance, for coaches, since

·2· ·they're the team leaders, we presume that they're

·3· ·going to be on the field when athletes are on the

·4· ·field, so we used similar parameters for coaches as

·5· ·athletes.

·6· · · · · · · · · And we used mean values for athletes,

·7· ·so for coaches, receptors, and spectators, we used the

·8· ·higher mean estimates, so we took all the means and we

·9· ·used the highest value to make sure that we would get

10· ·a protective value.

11· · · · · · · · · Now, for the remaining slides, I'm

12· ·going to talk about our exposure estimation.· So this

13· ·is where we estimate exposure concentrations and

14· ·exposure doses, which are the dose that a receptor

15· ·would be exposed to on the field.

16· · · · · · · · · So we evaluated five specific scenarios

17· ·that differ based on different types of toxicity.· So

18· ·the first is an acute one-hour inhalation scenario to

19· ·these 11 chemicals shown here on the screen.· So we

20· ·did not assess acute dermal or oral exposures, which

21· ·Dr. Krishnan will talk about a little bit later in the

22· ·afternoon.

23· · · · · · · · · So these short-term, high-level

24· ·exposures can lead to adverse health effects on the

25· ·respiratory and circulatory system.
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·1· · · · · · · · · So we used acute exposure

·2· ·concentrations that are equal to the maximum air

·3· ·concentration that was detected at any time point

·4· ·across any of the 35 fields in order to get a

·5· ·health-protective estimate.

·6· · · · · · · · · Now, before I continue, Dr. Krishnan

·7· ·alluded to this a little bit in his introduction.· So

·8· ·for the data that we collected for both air samples

·9· ·and in our crumb rubber samples, we have two different

10· ·options to utilize the data.

11· · · · · · · · · One option represents individual field

12· ·data where we can use values that might represent a

13· ·single home field or home practice field.· And these

14· ·would be relevant for acute effects as well as

15· ·developmental and reproductive effects or DART, as

16· ·indicated here on the slides.

17· · · · · · · · · And DART effects are assumed to have

18· ·the potential to occur after a single exposure.· So

19· ·these individual field data, since they're collected

20· ·on a single day, they're a good surrogate for that

21· ·one-time, single-event exposure.

22· · · · · · · · · The second option would be to use the

23· ·average across all the 35 fields, which would reflect

24· ·players traveling for games or tournaments across the

25· ·state during the soccer season.· And we use this data
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·1· ·for all other relevant health end points.

·2· · · · · · · · · For the one-day exposures I just

·3· ·mentioned, we used individual field data to evaluate

·4· ·these chemical end points.· And so we did evaluate all

·5· ·three pathways.· We did inhalation, dermal, and

·6· ·ingestion.· So these exposures focus on a single day

·7· ·or event.

·8· · · · · · · · · And so for inhalation we assessed 18

·9· ·chemicals.· The top ten chemicals that contributed to

10· ·exposure are listed here on the slide.· And so for the

11· ·inhalation exposure concentration, we used the average

12· ·air concentrations for an individual field, and we

13· ·used an adjustment factor that adjusted by a

14· ·receptor's breathing rate and the duration of

15· ·exposure.

16· · · · · · · · · For the dermal pathway, we used

17· ·exposure doses that are represented by the dermal load

18· ·times the average individual field concentrations in

19· ·crumb rubber, divided by the body weight.· And so for

20· ·dermal we assessed 19 chemicals.· And the top ten

21· ·contributors to exposure are listed here on the slide.

22· · · · · · · · · For ingestion, the ingestion dose is

23· ·represented by the one-day ingestion rate, which

24· ·assumes a single-event exposure per day, times the

25· ·average of the individual bioaccessible concentration
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·1· ·in crumb rubber all over body weight.· So we assessed

·2· ·20 chemicals for this pathway.· And again, here the

·3· ·top ten exposure contributors are listed here in the

·4· ·table.

·5· · · · · · · · · So one other end point we looked at was

·6· ·sensory irritants, and these are chemicals that cause

·7· ·irritation to the eye and respiratory system.· So

·8· ·there were three chemicals we assessed by this

·9· ·pathway, and the exposure concentration for these was

10· ·just the average air concentrations since it's

11· ·concentration-dependent mediated effect.

12· · · · · · · · · So now for chemicals that have all

13· ·other end points other than acute, sensory irritation

14· ·or developmental end points, we evaluated chronic

15· ·exposure.· We did inhalation, ingestion, and dermal

16· ·exposures.

17· · · · · · · · · So for inhalation, the exposure

18· ·concentration is equal to the average air

19· ·concentration times that adjustment factor, once

20· ·again, for breathing rate as well as exposure

21· ·duration.· The top ten contributors here are listed on

22· ·the slide for spectators ages zero to two.

23· · · · · · · · · For the dermal pathway, the daily dose

24· ·is equal to the dermal load times the average crumb

25· ·rubber bioaccessible concentration times the events
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·1· ·per year, all over the body weight.· And the top ten

·2· ·contributors are listed here on the slide.

·3· · · · · · · · · For ingestion, we assessed 69

·4· ·chemicals, and the exposure dose is equal to the daily

·5· ·ingestion rate times the crumb rubber bioaccessible

·6· ·concentration over the body weight.· And for all of

·7· ·these chronic exposures, we did the calculations using

·8· ·both individual field data as well as the average

·9· ·across all fields.

10· · · · · · · · · For chemicals that are known

11· ·carcinogens, we calculated lifetime average daily

12· ·doses for those.· So we assessed each life stage from

13· ·the third trimester of pregnancy all the way to 70

14· ·years old, and these doses measured the potential

15· ·lifetime exposure to a chemical.

16· · · · · · · · · In order to do those calculations, we

17· ·used average daily doses.· So for dermal ingestion,

18· ·the doses are the same as I just described a couple

19· ·slides ago.· But I do want to highlight here the

20· ·average inhalation daily dose.· So unlike for acute,

21· ·one-day and chronic where we use an exposure

22· ·concentration, here we use an inhalation daily dose

23· ·that's equal to the air concentration times a

24· ·breathing rate over the body weight.

25· · · · · · · · · And those average daily doses are used
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·1· ·to calculate the lifetime average daily dose by

·2· ·multiplying by an age-sensitivity factor, which is a

·3· ·time-weighting factor that accounts for increased

·4· ·susceptibility to chemical exposure earlier in life.

·5· ·So it modifies the chemical's cancer potency for each

·6· ·life stage presuming an increased sensitivity early in

·7· ·life.· So it decreases with age from a factor of 10

·8· ·for infants to 1 for adults.

·9· · · · · · · · · We also include an exposure duration

10· ·that represents the length of exposure, and all of

11· ·this is divided by the averaging time, which

12· ·represents an average lifetime of 70 years.

13· · · · · · · · · Shown here are ten chemicals.· These

14· ·ten chemicals were evaluated across all three

15· ·pathways.· So on this slide you can see how -- and all

16· ·these are for spectators zero to two.· So you can see

17· ·how the lifetime average daily dose can vary across

18· ·the pathways and how a pathway with the largest

19· ·contribution can vary for each chemical.

20· · · · · · · · · So this afternoon's presentation will

21· ·look more into how we assess chemicals that were

22· ·detected across these multi-routes.

23· · · · · · · · · So just to wrap up, so we sampled 35

24· ·fields across California.· We collected air and crumb

25· ·rubber samples.· We identified chemicals that
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·1· ·potentially could be released from them.· So we

·2· ·identified 119 chemicals in the air above the turf

·3· ·fields as well as 75 chemicals in the dermal extracts.

·4· ·We identified 76 organic chemicals and 30 metals in

·5· ·the gastric extracts of crumb rubber.· And we

·6· ·estimated exposures to these chemicals using

·7· ·California soccer-specific exposure parameters that

·8· ·were developed from three time-activity studies we

·9· ·conducted.

10· · · · · · · · · So for all of our calculations where I

11· ·indicated previously we utilized either individual

12· ·field data or we utilized the average across all the

13· ·fields, here I only presented a small fraction of the

14· ·results.· So for any more results or details, I

15· ·encourage you to look at the report, both the main

16· ·report as well as the appendices and supplemental

17· ·materials as they contain a lot more on the sampling

18· ·methods and the specific sampling results.

19· · · · · · · · · Now, with that, I'd like to turn it

20· ·back over to Dr. Balmes for clarifying questions and

21· ·panel discussions and also we want to introduce

22· ·Dr. Amy Kyle who has joined us.

23· · · · · · ·DR. BALMES:· Dr. Kyle, do you want to say

24· ·hi?

25· · · · · · ·DR. KYLE:· I'm happy to be here and happy to
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·1· ·see you all again, and while I have the floor for just

·2· ·a moment, I want to say I thought you guys did an

·3· ·amazing job explaining this in the report.· Truly

·4· ·amazing.· Blue ribbon.· I do have some questions, but

·5· ·I just wanted to say that first.· So thank you.

·6· · · · · · ·DR. BALMES:· And I will say, because I've

·7· ·worked with Dr. Kyle for a long time, that's a major

·8· ·compliment.· And I would like to compliment you on

·9· ·your presentation just now, the part of it I caught.

10· ·Because it was also very clear.· Good slides.

11· · · · · · · · · Now, the panel may ask clarifying

12· ·questions or make comments.

13· · · · · · · · · Is your mic on?

14· · · · · · ·DR. BENNETT:· Again, I agree, this was a

15· ·great report.· You guys did a great job.· And I feel

16· ·like some of my clarifying questions are super

17· ·detailed because those were the only questions I had

18· ·to come up with, but some of them are bigger.

19· · · · · · · · · So on the time activity for the one-day

20· ·exposure, I wasn't quite clear on the decision to only

21· ·use the mean exposure duration for the athletes,

22· ·because especially I did not -- I will admit I did not

23· ·dig into your appendices.· But it looked like the mean

24· ·was on the order of the length of one game, and I was

25· ·thinking for that one-day exposure, you would want to
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·1· ·be reflective of kind of a day where they're playing a

·2· ·tournament on a field.· And I wasn't quite sure why --

·3· ·and maybe I misunderstood why the one-day exposure

·4· ·seemed to be on the order of only I think it said like

·5· ·two and a half hours.

·6· · · · · · ·DR. CLAUDE:· So for some of the parameters

·7· ·from the time-activity studies, some of them we asked

·8· ·them how many days per week do you practice, how many

·9· ·games per week do you practice or play.· So for some

10· ·of them, when we calculated, we calculated only using

11· ·individual athlete's data, so we didn't calculate a

12· ·mean across all of them.

13· · · · · · · · · And for some of them, we did exclude

14· ·data because we don't know if it's just

15· ·misunderstanding the question.· We did have some

16· ·people report that they used like maybe 16 hours a day

17· ·they practiced on the field or 20 hours a day they

18· ·practiced on the field.· So some of those higher end

19· ·values did wind up getting excluded just because we

20· ·weren't sure about what the data actually looked like,

21· ·and we didn't want to potentially overestimate too

22· ·much, telling people six hours a day on the field or

23· ·something like that.

24· · · · · · · · · So we went with the mean to kind of

25· ·just look at what the average scenario would be.
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·1· · · · · · ·DR. BENNETT:· But I think a lot of them do

·2· ·spend six hours a day on a field on a tournament.

·3· · · · · · ·DR. CLAUDE:· Some of these were like for

·4· ·little kids, you know like six-year-olds or

·5· ·12-year-olds.· So we're not sure if there was just

·6· ·misinterpretation of the question.· Like for some

·7· ·older athletes, we did have some professionals who

·8· ·answered the survey, and for sure, they might spend

·9· ·all day on the field practicing or playing different

10· ·types of games and stuff.

11· · · · · · ·DR. BENNETT:· I saw the thing about the 16

12· ·hours a day.· That did seem a little excessive, but I

13· ·feel like there's data that clearly was a

14· ·misunderstanding of the question.· But then to go all

15· ·the way from those maximum ones that misunderstood

16· ·down to the average, and basically effectively exclude

17· ·on your one-day exposure anyone playing a tournament,

18· ·seemed like an odd choice to me.

19· · · · · · ·DR. CLAUDE:· And a lot of those higher end

20· ·values, they were definitely the high end.· There was

21· ·a clear separation too as well between those kind of

22· ·values where we were like this might be

23· ·misunderstanding versus the mean.· So we can revisit

24· ·it to kind of see what -- when we take out what that

25· ·kind of high-end mean looks like to see if maybe we
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·1· ·can use something to better represent if there was a

·2· ·tournament several days.

·3· · · · · · ·DR. BENNETT:· Yeah, because I mean, because

·4· ·if the DART is a health end point applicable to a

·5· ·one-day exposure, there's a lot of kids that play in

·6· ·tournaments.· I don't have kids that played soccer

·7· ·tournaments, but from my friends that did, they would

·8· ·be at Stockton at 8:00 a.m. and they would be there on

·9· ·the field until 5:00 p.m. and back the next day for a

10· ·repeat encore.· I just wasn't sure about that.· So

11· ·that's my first question.

12· · · · · · · · · My second comment was, you talked about

13· ·how you did not sum athletes -- people being different

14· ·positions, but I think it's -- actually, I'm going to

15· ·skip that one.

16· · · · · · · · · So my next question is on the lifetime

17· ·exposure.· I wasn't quite clear, when you summed up,

18· ·were you summing up assuming a kid went from being a

19· ·spectator to a player and then through the years or

20· ·were you just summing the total over each given stage?

21· · · · · · ·DR. CLAUDE:· Each given stage.· So we did

22· ·calculations for the incremental risk, so we didn't

23· ·sum any of the age groups together.· We presented

24· ·values for each age group separately.

25· · · · · · · · · We didn't assume you'd be a spectator
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·1· ·during pregnancy and then zero to two and then you

·2· ·might transition to an athlete and then to a coach or

·3· ·receptor.· We didn't do any summations like that.· We

·4· ·just strictly calculated for each specific age group

·5· ·for each receptor.

·6· · · · · · ·DR. BENNETT:· And so if you wanted to get

·7· ·the lifetime risk, somebody would need to sum the --

·8· · · · · · ·DR. CLAUDE:· Yeah, you would have to sum the

·9· ·relevant categories.

10· · · · · · ·DR. BENNETT:· You just might want to make

11· ·that a little bit clearer in the text because that

12· ·wasn't super clear.

13· · · · · · · · · And then on the field selection, it

14· ·appeared you only had one field that was fairly new,

15· ·less than a year old.· And it seemed to me that was

16· ·one with the non-crumb rubber.· And I just didn't know

17· ·if -- it did look like you had three fields that were

18· ·a year old.· And I just didn't know if you had done

19· ·any analysis to see if when those fields were very

20· ·new, if there was any increase in the VOCs, just

21· ·because like intuitively you kind of think, huh, that

22· ·first year they'd have the highest levels.· And I

23· ·noticed that there was very little measured in that

24· ·initial time frame.· And I just wanted to hear your

25· ·thoughts on that.
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·1· · · · · · ·DR. CLAUDE:· There is data that shows that

·2· ·once you know those new fields, that first year is

·3· ·when you get the largest off-gas of those volatile

·4· ·chemicals.· So if I recall, we didn't see any specific

·5· ·increase compared to the other fields for those

·6· ·fields --

·7· · · · · · ·DR. BENNETT:· Because you didn't measure any

·8· ·the first year.

·9· · · · · · ·DR. CLAUDE:· -- either for the air or the

10· ·crumb rubber because, like I said, we only had a

11· ·couple out of the whole 35 that we see.· We didn't see

12· ·very much difference.· As well as other fields too,

13· ·sometimes the -- sometimes the crumb rubber, it will

14· ·get in the shoes so it will get taken off the field.

15· ·So some other fields do replenish the crumb rubber as

16· ·the season goes along, so the field might not be new

17· ·but they might still have new areas of crumb rubber

18· ·that have been on there too, so that might dilute some

19· ·of that kind of analysis as well.

20· · · · · · ·DR. BENNETT:· Do you think it would make

21· ·sense to know that as like a potential limitation if

22· ·there weren't really very many?· There wasn't really

23· ·anything that was less than a year old except for that

24· ·one, if I remember.

25· · · · · · · · · I have other questions but I'll let
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·1· ·somebody else take a turn for a while.

·2· · · · · · ·DR. BALMES:· I'd like to recognize

·3· ·Dr. McKone, who is remote.

·4· · · · · · ·DR. MCKONE:· Thank you.· Sorry I couldn't be

·5· ·there in person, but I guess the technology I chose

·6· ·was a little bit more reliable than the train today.

·7· ·It would have been three of us that would have been

·8· ·late, but I made it on time.

·9· · · · · · · · · First of all, I want to add my

10· ·compliment.· This is a just such a remarkable study,

11· ·and of course, we've been following it for years.· But

12· ·for anyone who has questions about -- I mean, I think

13· ·for the general audience and the scientific audience,

14· ·just the detailed efforts to not make assumptions but

15· ·actually make so many measurements.· You worked with

16· ·some really good scientists.· I'm biased because some

17· ·of them worked with me when I wasn't retired and they

18· ·weren't.· But it was really clever.

19· · · · · · · · · And I think it's compelling that this

20· ·is not just a hand-waving exercise.· It's really

21· ·literally in the dirt or in the crumb rubber and

22· ·really looking.

23· · · · · · · · · So I had kind of a comment or a

24· ·question, something I wanted to explore a bit that you

25· ·alluded to, I think early on about, if you look at
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·1· ·this list of chemicals, many of these, probably most

·2· ·of them are chemicals people are exposed to from other

·3· ·sources.· There are toxic air contaminants or they're

·4· ·in consumer products.

·5· · · · · · · · · I know you tried to mention -- or you

·6· ·mentioned something about looking at the relative

·7· ·exposure from people associated with soccer events,

·8· ·either on-field or off-field.· And I was wondering the

·9· ·extent to which you were really able to put it in

10· ·context in terms of cumulative exposure to toxic air

11· ·contaminants from all other sources.

12· · · · · · · · · Again, that's highly variable, so

13· ·that's hard to do.· Some of the communities that

14· ·people live in are quite clean and others are coming

15· ·from communities where I'm guessing a substantial

16· ·amount of their exposure to these substances may be in

17· ·their backyard and not on their soccer field.

18· · · · · · · · · But I don't know if you could just

19· ·comment a little bit about how -- I guess how you

20· ·would address people's question about, is this big

21· ·relative to their cumulative exposure to these

22· ·substances from other sources over the lifetime, and

23· ·if so, how might we communicate that?

24· · · · · · ·DR. CLAUDE:· That's a good question.· So

25· ·yes, we really didn't compare to other sources, like
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·1· ·for the chemicals that -- like for example, we

·2· ·detected all the BTEX chemicals.· And when we sampled,

·3· ·we sampled in the morning during high periods of

·4· ·traffic and people traveling to work and school and

·5· ·other places.

·6· · · · · · · · · So we did see fluctuations of those

·7· ·types of chemicals with the time pattern of the day.

·8· ·So it kind of increased in the morning, and then it

·9· ·kind of flattened out in the afternoon.· So we did see

10· ·those kinds of patterns for certain chemicals that we

11· ·presume you'll have other sources of exposure to them.

12· · · · · · · · · So we did do hazard and risk.· We did

13· ·separate out our calculations for what we presumed to

14· ·be field-related versus what we might presume to be

15· ·non-field-related.· And so we did not compare those

16· ·kind of non-field-related exposures to anything that

17· ·might be in ambient air or any types of other

18· ·cumulative exposures from those types of things.

19· · · · · · · · · But we did see predominantly that a lot

20· ·of the exposures were driven by those

21· ·non-field-related chemicals.· The contribution from

22· ·the field-related chemicals tended to be much less

23· ·than the field-related exposures.· So it is a

24· ·likelihood that a lot of those exposures could be

25· ·coming from other sources, traffic or some fields are
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·1· ·located where the area is industrial areas or just

·2· ·high areas of traffic.

·3· · · · · · ·DR. MCKONE:· If I can follow up, it seems,

·4· ·though this is kind of getting into the next topic,

·5· ·but mostly the concern is acute exposures, right, or

·6· ·maybe chronic over a period when someone is in soccer.

·7· · · · · · · · · So I guess the question I'm asking is

·8· ·probably only relevant for chemicals that give rise to

·9· ·chronic -- long-term chronic exposures and lifetime

10· ·burdens of disease, whereas I think the bigger issue

11· ·was acute for a lot of these.· I guess we can take

12· ·this up this afternoon.· But I think in kind of

13· ·supporting your response, because the goal was to look

14· ·at short-term typically acute exposures during a day

15· ·or during a soccer game.

16· · · · · · · · · Then the other non-field-related

17· ·exposures probably wouldn't matter that much unless

18· ·they just happened to be near a facility that was

19· ·having an off-normal event and releasing chemicals,

20· ·which I don't think that's part of your purview to go

21· ·into a rare event like that.· But anyway, thank you.

22· · · · · · ·DR. BALMES:· Thanks, Dr. McKone.· And if I

23· ·could just jump in a little bit, Jocelyn.· I think

24· ·that exchange with Dr. McKone, it might be worth

25· ·considering adding some wording about how -- even
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·1· ·though we don't know how the synthetic turf exposures

·2· ·compare to exposures to, for example, BTEX chemicals

·3· ·from other sources, I think it's probably worth saying

·4· ·that it's not likely to be an overwhelming exposure.

·5· ·Don't use that word.

·6· · · · · · · · · But I think somebody reading this might

·7· ·have that same kind of question that Dr. McKone just

·8· ·dealt with trying to put it in context.· I know you're

·9· ·being very careful about on-field and off-field and

10· ·not exceeding your purview.· But I think putting that

11· ·in context for the public would be helpful.

12· · · · · · ·DR. CLAUDE:· Okay.

13· · · · · · ·DR. BALMES:· So I'm going to turn to

14· ·Dr. Eckel next.

15· · · · · · ·DR. ECKEL:· I would like to echo the rest of

16· ·the panel and say that this is a really great study.

17· ·I really enjoyed reading it, and I've enjoyed seeing

18· ·the development over time, and so my comments are

19· ·coming from a statistician point of view.· So I really

20· ·appreciated the rigor that I saw and the sampling of

21· ·the fields, that stratified random sampling to really

22· ·characterize the different ages and the different

23· ·climate areas of California.· I thought that was

24· ·great.

25· · · · · · · · · And I also really appreciated the

http://www.ideporeporters.com


·1· ·characterization of the on-field based on the height

·2· ·of the VOCs, for example, using that linear mix model.

·3· ·I thought that was great to see that -- the state of

·4· ·the science on statistical methodology.

·5· · · · · · · · · I did have one question about the

·6· ·exposure characterization, and I saw looking at like

·7· ·individual fields versus looking at averages across

·8· ·all the fields of exposures to chemicals, and I was

·9· ·wondering, did the approach that you take -- when I

10· ·was reading through and seeing your presentation, it

11· ·looked like for shorter exposures, like maybe one-day

12· ·exposures, you looked at individual fields, but for

13· ·longer exposures it was more of an average across all

14· ·the fields.

15· · · · · · · · · But I was wondering if maybe that

16· ·didn't capture individuals who maybe are playing on

17· ·the same home field over a period of years because an

18· ·average does attenuate a little bit the extremes.

19· · · · · · ·DR. CLAUDE:· And we did.· So for those ones

20· ·like the chronic exposure, we did do calculations with

21· ·the average across all the fields, assuming people

22· ·will travel, but we also did those individual fields

23· ·assuming people might have a home base kind of field

24· ·for practice and/or games.· So we do have both those

25· ·data.
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·1· · · · · · ·DR. ECKEL:· Oh, great.

·2· · · · · · ·DR. CLAUDE:· So it's both in the appendix.

·3· ·In the main report we just have the individual data,

·4· ·but we did present the data for both.

·5· · · · · · · · · And generally, when we look at the

·6· ·distribution of the individual fields as well, the

·7· ·average value tended to fall right around where the

·8· ·average across all the fields looked at.· So we

·9· ·thought that was -- we were like that's nice-looking

10· ·data, right, that were our average.· So we did kind of

11· ·look at both of those situations to kind of see what

12· ·it would look like, especially for like younger kids.

13· ·They're probably most likely not going to travel

14· ·across the state.· They'll probably have that one

15· ·field that they might look at.

16· · · · · · · · · So we did look at both of those

17· ·scenarios for the chronic exposures.

18· · · · · · ·DR. ECKEL:· Thank you.

19· · · · · · ·DR. BALMES:· I would be careful in saying

20· ·that they wouldn't travel across the state.· I had a

21· ·kid who was on a traveling team, and he traveled all

22· ·over the state.

23· · · · · · · · · Dr. Avol.

24· · · · · · ·MR. AVOL:· I just have a couple of questions

25· ·and I might ask you a question much larger than this,
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·1· ·which is, I know you focused on exposure

·2· ·characterization, and this afternoon we'll hear more

·3· ·about the health assessment, but some of your summary

·4· ·and questions did get -- had some of the health.· So I

·5· ·don't know whether to hold this and expect that we'll

·6· ·hear more in the afternoon or ask it now.

·7· · · · · · ·DR. CLAUDE:· I would say ask now because the

·8· ·topics do very much kind of intertwine with each

·9· ·other.· So I would say ask away, and if there will be

10· ·more on it this afternoon, we can talk about --

11· · · · · · ·MR. AVOL:· I only have maybe one or two

12· ·additional comments over and above my colleagues.· And

13· ·parenthetically, I will say that as a parent of

14· ·children who did play lots of soccer on lots of fields

15· ·and did play both local AYSO and traveling squad team,

16· ·Dr. Balmes is exactly right.· We were all over the

17· ·state.

18· · · · · · · · · But more importantly, I think for many

19· ·hours a day, particularly at tournaments, as

20· ·Dr. Bennett suggested, the teams will stay at or near

21· ·the fields and be there for hours of the day.· So I

22· ·think you may have thought about it may be only

23· ·minimal exposures that you consider in the scheme of

24· ·what teams actually do in these tournaments.· We were

25· ·there for a weekend.
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·1· · · · · · · · · So I think whether that comes up in the

·2· ·limitations or discussions or commentary, I think it's

·3· ·worth thinking about how you sort of address that.

·4· ·Because I know that's an issue for many parents who

·5· ·are going to look at this and say, well, wait a

·6· ·second.· That's not my experience.

·7· · · · · · · · · I have two questions related to what

·8· ·you presented and then your summary.· But you talked

·9· ·about this sort of defining point, older or younger

10· ·than, I guess, nine years of field life.· But when you

11· ·summarized your data, you didn't say anything about

12· ·whether there was any appreciable difference you

13· ·wanted to call attention to, or just say that you

14· ·really didn't see much difference.

15· · · · · · · · · Again, Dr. Bennett alluded to this

16· ·question of the very new fields, which is certainly an

17· ·issue.· But because there's so many fields in use

18· ·across California and the country, I was wondering if

19· ·you did have any insights or whether there will be

20· ·more said in the final report about this dichotomy --

21· ·if there is such a dichotomy.

22· · · · · · ·DR. CLAUDE:· We really didn't see much of

23· ·that kind of separation between like the old versus

24· ·the new because, like I said, some of those older

25· ·fields as the years go on, they do replenish the
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·1· ·crumb.· So when your field gets to be nine years old,

·2· ·your crumb is likely not going to be nine years old.

·3· ·You will have replenished either certain areas or the

·4· ·whole field by that time point.

·5· · · · · · · · · But we could make a note in the report

·6· ·to address that we didn't see that kind of breakdown,

·7· ·that old versus new kind of difference in either the

·8· ·VOCs, the difference in the release or the crumb

·9· ·rubber, the presence of those chemicals.

10· · · · · · ·MR. AVOL:· I think it also would be useful

11· ·for the public to understand better through OEHHA's

12· ·sort of guided expertise eyes to say something about

13· ·the mean versus the max in terms of what you've seen

14· ·in the range of these fields.· Because, again, you

15· ·talked about a number of fields.· You talked about a

16· ·number of concentration, but then you sort of focused

17· ·in on this is the average exposure.· This is the

18· ·average thing.

19· · · · · · · · · I understand why we do that, but I

20· ·think there's still some concerns about these outlier

21· ·conditions which do -- may not be so much outlier for

22· ·a number of people.

23· · · · · · ·DR. CLAUDE:· Yes.· Thank you.

24· · · · · · ·DR. BALMES:· Dr. Kyle.

25· · · · · · ·DR. KYLE:· Thank you.· I'm thinking about
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·1· ·not only the details of the study and the methods but

·2· ·also what did we learn from this is kind of the main

·3· ·thing on my mind because of some of the reasons people

·4· ·mentioned of the depth of the analysis that you did,

·5· ·the creativity of it, and the fact that we looked at

·6· ·this in a different way than we often do.

·7· · · · · · · · · And so this is the spirit in which I'm

·8· ·asking this question.· I don't know if it's germane,

·9· ·really, to this part, but it's from the beginning.

10· ·I'm trying to understand what we thought we'd find and

11· ·then what we found in terms of the substances in this

12· ·material.· And I'm very interested in how that

13· ·distributed about between the air, dermal, and the

14· ·ingestion-related one.

15· · · · · · · · · I think that that pattern is really

16· ·interesting.· But my first question for you is,

17· ·remember the ones that fell out because we couldn't

18· ·find an analytic standard for them?· Did they ever

19· ·reappear anywhere?· And I understand why you took them

20· ·out, I think.· But I also would like to figure out

21· ·what they -- I'd like to commemorate that there was

22· ·some number between 10 and 100, I think.

23· · · · · · ·DR. CLAUDE:· I forget the exact number, but

24· ·yeah, so if it disappeared before we could do -- find

25· ·the standard.· So we didn't look for it after that.
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·1· ·Because when we did our analysis, we had those

·2· ·specific targeted lists that we used.· So if it fell

·3· ·out before it got to that point, we didn't look for it

·4· ·again in the rest of the analysis.

·5· · · · · · ·DR. KYLE:· But can we find that again?

·6· · · · · · ·DR. CLAUDE:· We can pull out those lists of

·7· ·chemicals.

·8· · · · · · ·DR. KYLE:· Because I would just like to see

·9· ·what was left there and the reasons it was left there.

10· ·And I'm not saying you made the wrong decision, but in

11· ·terms of what we learned from this, there's something

12· ·we learned about that piece of it too, and the issue

13· ·of standards and why they're not available and what is

14· ·it we don't have standards for at all.· And I'm

15· ·running into this in other contexts as well.· But

16· ·there are whole areas of inquiry that are limited

17· ·because, oh, gee, we don't have a standard, which in

18· ·the 21st century seems like kind of a lame answer,

19· ·doesn't it?

20· · · · · · · · · So I would like to figure out the right

21· ·way to ask about that.· So I guess that's the main

22· ·thing I'm going to ask right now.· I have some others

23· ·for later, but thank you.

24· · · · · · ·DR. BENNETT:· I had some other questions on

25· ·that, because I got a little confused on some of the
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·1· ·non-targeted stuff.· So the non-targeted wasn't done

·2· ·by LBNL?· It was done somewhere on campus by different

·3· ·people?

·4· · · · · · ·DR. CLAUDE:· LBNL analyzed the samples, they

·5· ·got the extracts, and the sample extracts were

·6· ·analyzed by UC Berkeley's QCB lab because LBNL did not

·7· ·have a liquid gas -- a liquid chromatography machine.

·8· ·So LBNL did all the GC/MS, and then the QCB lab at

·9· ·Berkeley did all the liquid chromatography.

10· · · · · · ·DR. BENNETT:· And that was only on the pilot

11· ·samples then?

12· · · · · · ·DR. CLAUDE:· It was the pilot and then -- we

13· ·did pilot and then we did a second phase where we --

14· ·pilot we did four and we did the manufacturing

15· ·samples, and then we expanded a little bit for the

16· ·second phase and we did some of those.

17· · · · · · ·DR. BENNETT:· And then in addition to the

18· ·ones that you couldn't buy the standard for, were

19· ·there other ones that you just couldn't identify for

20· ·sure what the compound was?· The nontarget world, they

21· ·come up with so much stuff, and I also felt a little

22· ·bit like ...

23· · · · · · ·DR. CLAUDE:· And I think a couple meetings

24· ·ago we showed some of the chromatograms, and you could

25· ·see there's so much stuff in there.· So there was some
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·1· ·stuff, I think, that we weren't able to identify.  I

·2· ·don't know off the top of my head the magnitude of how

·3· ·many that was, but there was some stuff that was just

·4· ·kind of out that we were not able to identify.

·5· · · · · · ·DR. BENNETT:· It said they didn't find any

·6· ·of the PFAS in that.· So did they look -- they ran a

·7· ·library of PFAS versus the nontarget?

·8· · · · · · ·DR. CLAUDE:· Yeah, so in our nontarget

·9· ·analysis we didn't see any PFAS, but also we looked at

10· ·the crumb rubber, so we didn't look at any of the

11· ·blades or the backing which is likely where the PFAS

12· ·would be present.· And in the air samples PFAS are

13· ·likely not going to volatilize.

14· · · · · · ·DR. BALMES:· And that's in the report.

15· · · · · · ·DR. CLAUDE:· Yes, and we did put that in the

16· ·report.

17· · · · · · ·DR. BENNETT:· And you didn't really look for

18· ·any OPEs either, the organophosphate ones?

19· · · · · · ·DR. CLAUDE:· No.

20· · · · · · ·DR. BENNETT:· I was also confused on the

21· ·volatile sulfur compounds because it said they did

22· ·something with the volatile sulfur compounds in the

23· ·pilot, and then that seemed to go away.· I didn't see

24· ·where there was any reference to like "we just didn't

25· ·see anything."
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·1· · · · · · ·DR. CLAUDE:· So those volatiles, that was

·2· ·for the benzothiazole that we wanted to make sure if

·3· ·it was there, we captured it; as well as the

·4· ·2-Mercaptobenzothiazole.· So when we were doing the

·5· ·analysis, they came up in the regular VOC analysis, so

·6· ·we wound up not needing to do the additional

·7· ·specialized sampling and analysis for those volatile

·8· ·sulfur compounds.

·9· · · · · · · · · So that was mainly to make sure that we

10· ·saw the benzothiazole.

11· · · · · · ·DR. BENNETT:· Okay.· I missed that, so you

12· ·might just want to put -- I mean, maybe it was in

13· ·there but ...

14· · · · · · · · · Then I have one more question on the

15· ·chemical analysis.· So I did notice that you guys did

16· ·find a few fields where the maximum was just really

17· ·high for a few compounds.· I didn't ever find anything

18· ·to get a sense as to whether or not those really high

19· ·levels were scattered across different fields or if it

20· ·was just like a limited number of fields that tended

21· ·to be the outlier fields for all of the different

22· ·concentrations.

23· · · · · · · · · I didn't know if you did anything to

24· ·look at that or not, to just get a sense of is it one

25· ·chemical high here and another somewhere else or is it
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·1· ·just some fields that were just high.

·2· · · · · · ·DR. CLAUDE:· We didn't look to see if -- you

·3· ·know, in the high end, those fields, it was all one

·4· ·field.· We did note some fields did tend to have

·5· ·higher concentrations of chemicals.· We measured wind

·6· ·speed and all that kind of -- so for some fields we

·7· ·did look to see if that kind of played into seeing

·8· ·those higher levels.

·9· · · · · · · · · And we did have some fields where we

10· ·had frequent changes in wind direction that we noted,

11· ·so that could be why we did see either higher or lower

12· ·concentrations of chemicals.· But we didn't look to

13· ·see if those higher values all tended to congregate in

14· ·one field.· We didn't look specifically at that kind

15· ·of individual analysis.· But that's something we could

16· ·look at to see if it was localized into certain areas,

17· ·all those max values.

18· · · · · · ·DR. BENNETT:· I think that's everything I

19· ·had.

20· · · · · · ·DR. BALMES:· I think Dr. Avol has another

21· ·question.

22· · · · · · ·MR. AVOL:· I have one question to sort of

23· ·help place this into relevance.· Given that the

24· ·sampling on this study, I mean, it was an excellent

25· ·study, tremendous detail has evolved -- been
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·1· ·appreciating.· But given that the sampling was done

·2· ·almost ten years ago, and I think it's fair for public

·3· ·to ask a question of relevance in terms of current

·4· ·fields.

·5· · · · · · · · · So I don't know if there's information

·6· ·that you have access to or if you looked at or even

·7· ·thought about as to whether in today's fields in the

·8· ·last five years, the fields that are being used now,

·9· ·if crumb rubber from passenger and light-duty vehicle

10· ·trucks is still the primary in-fill or if there has

11· ·been a move by the industry to go to coconut or

12· ·something else, that is, is all your hard work

13· ·still --

14· · · · · · ·DR. CLAUDE:· Still relevant?· Yeah.· And

15· ·when we did the study ten years ago, there was already

16· ·that you started seeing kind of people moving towards

17· ·the alternatives because the senate, they tried to

18· ·push for that moratorium to stop installing fields and

19· ·parents became more, "Are we going to put this?· Is

20· ·there an alternative?"· That's why we did see those

21· ·organic, corn husks, coconut husks, you've got sand,

22· ·and I forget Nike, they had their recycled shoe rubber

23· ·kind of in-fill.

24· · · · · · · · · So there have been quite a few in-fills

25· ·that have been pushed in the past ten years as well.
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·1· ·And we haven't updated our database, so we don't know

·2· ·of the 900 that were in California how many might

·3· ·still be around or how many might have switched to an

·4· ·alternative or gone back to natural grass.· So we

·5· ·don't have that information at this time, but yeah.

·6· · · · · · ·DR. BALMES:· Anybody else have another

·7· ·question?

·8· · · · · · · · · So I have one issue, and it may not be

·9· ·the right time.· I know we have public comment this

10· ·afternoon.· But the report came out in March.· Have

11· ·there been written comments from the public, from

12· ·scientists, that you can tell us how you responded to?

13· · · · · · ·DR. CLAUDE:· So we received actually a

14· ·comment yesterday, a written one, to our e-mail -- so

15· ·we received a comment yesterday from the public that

16· ·obviously we haven't responded to yet, but it dealt

17· ·with the issues around the heat stress on the field

18· ·and the temperatures, so that issue where the surface

19· ·temperature, it gets hot.· So people have complained

20· ·of getting burns and your shoes are melting.

21· · · · · · · · · So after the meeting we'll read into

22· ·that comment more and see how we address those issues

23· ·there.

24· · · · · · ·DR. BALMES:· Was that the only written

25· ·comment?
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·1· · · · · · ·DR. CLAUDE:· That's the only written

·2· ·comment.

·3· · · · · · ·DR. BALMES:· That actually dovetails to a

·4· ·concern.· Dave and I, when you posted the surface

·5· ·temperature, I said "Whoa."· This is only going to get

·6· ·worse with the climate change -- dare I use that term?

·7· · · · · · · · · And I have heard about when my son was

·8· ·a soccer player, when it was really hot, how they felt

·9· ·the heat in their shoes and didn't like to fall when

10· ·it was that hot.

11· · · · · · ·DR. CLAUDE:· Yeah.· And some managers, you

12· ·don't need to water the fields, but some managers,

13· ·they do water the field to kind of help to alleviate

14· ·some of that temperature.· It's only a temporary

15· ·remedy, but they do tend to water it before the

16· ·players go on to kind of help with that.

17· · · · · · ·DR. BALMES:· Do we think that those high

18· ·surface temperatures affected exposures to the various

19· ·toxicants that you have looked at?

20· · · · · · ·DR. CLAUDE:· On hot days you might have more

21· ·volatilization on those days.

22· · · · · · ·DR. BALMES:· But we didn't look at that

23· ·specifically?· When I say "we," you.

24· · · · · · ·DR. CLAUDE:· No, because we collected -- it

25· ·was mainly the summertime when we collected.· We had a
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·1· ·lot of those hot days.· So we had very few fields that

·2· ·we sampled in like the wintertime, and we didn't

·3· ·sample fields like during both periods.· So if we had

·4· ·sampled fields during both periods, that would have

·5· ·been a great way for us to help see.

·6· · · · · · ·DR. BALMES:· I think, again, just a little

·7· ·note in the discussion about how that's a potential

·8· ·concern would be good.

·9· · · · · · · · · Dr. Bennett.· Your mic is off.

10· · · · · · ·DR. BENNETT:· One other quick thing.· I just

11· ·thought on the ingestion, you guys give the mass that

12· ·you assume for the ingestion.· It might be useful just

13· ·for readability for a non-science audience to convert

14· ·that into a volume measurement that would be in

15· ·something people would be familiar with.

16· · · · · · ·DR. CLAUDE:· Okay.

17· · · · · · ·DR. BALMES:· That said, I still think given

18· ·the complexity of the study and the multiple sections

19· ·of the report, it's in pretty public user-friendly

20· ·form.· Much better than I expected, actually.· As

21· ·scientists.

22· · · · · · ·DR. CLAUDE:· We did work hard on trying to

23· ·make sure --

24· · · · · · ·DR. BALMES:· As scientists we often are not

25· ·good at communicating with the public, but you did a
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·1· ·good job.

·2· · · · · · ·DR. CLAUDE:· Many thanks.· It was a group

·3· ·effort.· But thanks to all.

·4· · · · · · ·DR. BALMES:· If there are no more questions

·5· ·from the panel here or Dr. McKone virtually, then I

·6· ·think we can adjourn early for our lunch break.· But

·7· ·then we'll come back early.· We'll come back at 12:45

·8· ·instead of 1:00.

·9· · · · · · · · · · · · · ·(Recess.)

10· · · · · · ·DR. BALMES:· Our next speaker is

11· ·Dr. Krishnan.· Kannan Krishnan.

12· · · · · · · · · Take it away.

13· · · · · · ·DR. KRISHNAN:· Good afternoon.· Do you hear

14· ·me okay?

15· · · · · · · · · In this presentation I'll focus on

16· ·toxicity evaluation, risk characterization, and

17· ·present the conclusions of the draft report.

18· · · · · · · · · This study examined the non-cancer

19· ·hazards and cancer risks as the health outcome, as you

20· ·see in the first column, from exposure to chemicals

21· ·from crumb rubber in-fill via multiple routes, as

22· ·shown in the second column, inhalation, dermal,

23· ·ingestion, on the synthetic turf fields for four

24· ·receptor categories, athletes, coaches, referees, and

25· ·spectators and appropriate age groups in each one of
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·1· ·those categories.

·2· · · · · · · · · Specifically, the toxicity evaluation

·3· ·or the health outcome focused on acute inhalation

·4· ·exposure to chemicals.· That's the first line

·5· ·combining the first two columns.· And one-day

·6· ·inhalation, oral, or dermal exposure to DARTs, or the

·7· ·developmental reproductive toxicants, on chronic

·8· ·inhalation exposure to sensory irritants, then chronic

·9· ·inhalation, dermal, or ingestion exposure to general

10· ·toxicants.

11· · · · · · · · · What we refer to as general toxicants,

12· ·those that cause chronic effects other than DART or

13· ·sensory irritation, where the key critical effect is

14· ·other than sensory irritation and developmental

15· ·reproductive toxicity.

16· · · · · · · · · And then cancer outcome where we

17· ·calculated the lifetime risk from exposure to

18· ·carcinogens by inhalation, dermal, and ingestion

19· ·routes.

20· · · · · · · · · In applying these on-field or for

21· ·off-field exposures, the only difference is that the

22· ·turf materials are only present on-field, obviously.

23· ·That's the only difference when it comes to the

24· ·calculations on-field or off-field.

25· · · · · · · · · In terms of the toxicity evaluation of
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·1· ·these chemicals or the dose-response assessment of

·2· ·these chemicals requires the knowledge of toxicity

·3· ·criteria.· The toxicity criteria are basically the

·4· ·numerical value that quantitatively characterizes the

·5· ·relationship between the exposure and the outcome such

·6· ·that either reference exposure level is developed for

·7· ·non-cancer end points or cancer slope factors are

·8· ·developed for carcinogens.

·9· · · · · · · · · In terms of developing toxicity

10· ·criteria, we had five complementary approaches.

11· ·Initially, toxicity criteria developed by OEHHA or

12· ·other governmental agencies were used.· Then

13· ·extrapolation using toxic equivalency factors was

14· ·conducted, particularly using benzo[a]pyrene for the

15· ·PAHs, and then adopting toxicity criteria from

16· ·structurally similar chemicals, and then the conduct

17· ·of route-to-route extrapolation of toxicity criteria.

18· ·When a value is available for oral route, converting

19· ·it to an inhalation route and vice versa, particularly

20· ·for systemically acting chemicals.

21· · · · · · · · · Finally, development of de novo

22· ·toxicity criteria for chemicals based on toxicological

23· ·studies from the literature.

24· · · · · · · · · For chemicals with established toxicity

25· ·criteria, the most health-protective value based on
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·1· ·the most sensitive end point was used.· For chemicals

·2· ·without such established -- my picture keeps coming in

·3· ·the middle of the slides so it's hard to read.

·4· · · · · · · · · For chemicals without established

·5· ·non-cancer toxicity criteria, as alluded to earlier,

·6· ·new toxicity criteria were developed either de novo or

·7· ·based on route-to-route extrapolation or based on

·8· ·structural similarity.

·9· · · · · · · · · For those without any toxicity criteria

10· ·or toxicity data, those weren't included in risk

11· ·characterization.

12· · · · · · · · · In terms of the data availability for

13· ·acute toxicity, there were 11 chemicals with tox

14· ·criteria from OEHHA or U.S. EPA for inhalation route.

15· ·So that was for the acute inhalation toxicity.

16· · · · · · · · · For those without toxic criteria for

17· ·the acute exposures, comparisons were made with the

18· ·subchronic health guidance values.· Even though

19· ·subchronic is a longer duration with lower health

20· ·guidance values, those were used in this project.

21· · · · · · · · · Now, regarding DART, six chemicals had

22· ·toxic criteria from OEHHA or EPA.· Two were developed

23· ·in this study and 12 were based on structural analogs.

24· · · · · · · · · And for sensory irritation there were

25· ·three chemicals, as we will see momentarily, and all
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·1· ·of them were from OEHHA.· And in terms of the chronic

·2· ·toxicity, for the inhalation route, 41 values were

·3· ·available from OEHHA, EPA, and the ATSDR.· 52 were

·4· ·based on analog values, structural analogs, and 37

·5· ·were developed based on route-to-route extrapolation.

·6· · · · · · · · · In terms of the oral and dermal route,

·7· ·the toxicity criteria, 18 of them were available from

·8· ·OEHHA and EPA, and 36 were based on structural

·9· ·analogy.

10· · · · · · · · · Four relatively nontoxic chemicals were

11· ·excluded from these calculations.· The limonenes,

12· ·pinene and carene were those.

13· · · · · · · · · And in terms of the cancer slope

14· ·factor, out of the 23 identified carcinogens in the

15· ·study, 16 of them had chemical-specific cancer slope

16· ·factor, five of them had established potency

17· ·equivalency factor or toxic equivalency factor.· Those

18· ·are the PAHs, polycyclic aromatic hydrocarbons.· And

19· ·for two of them, we had derived specific values in

20· ·this study.

21· · · · · · · · · And of the 23 carcinogens, 13 were

22· ·identified in a single route with a chemical-specific

23· ·cancer slope factor, whereas ten of them were assessed

24· ·for multiple routes of exposures, inhalation, dermal,

25· ·and ingestion.
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·1· · · · · · · · · So in terms of risk characterization

·2· ·combining the exposure assessment and toxicity

·3· ·criteria, we have evaluated the acute and chronic

·4· ·non-cancer hazards as well as the lifetime excess

·5· ·cancer risks for each category; that is, athletes,

·6· ·coaches, referees, and spectators, for a total of 33

·7· ·groups, based on individual field data on chemical

·8· ·concentrations as well as the average across fields,

·9· ·as we had indicated.

10· · · · · · · · · And acute and chronic exposure

11· ·scenarios for both on-field and off-field were

12· ·considered in computing the cancer risks and

13· ·non-cancer hazards.

14· · · · · · · · · For non-cancer hazards, initially a

15· ·hazard quotient for each chemical was calculated.· So

16· ·hazard quotient is basically the ratio of the exposure

17· ·metric to the toxicity criterion or the reference

18· ·value.

19· · · · · · · · · So the exposure metric is either an

20· ·exposure concentration or a dose that's calculated.

21· ·For inhalation exposures, it's an airborne

22· ·concentration, whereas for dermal and ingestion

23· ·exposures, it's an average daily dose.

24· · · · · · · · · And the toxicity criterion is a

25· ·chemical-specific numerical value that reflects the
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·1· ·potency of the chemical for the specific non-cancer

·2· ·effect and the route of exposure.

·3· · · · · · · · · An example would be the REL, or the

·4· ·reference exposure levels developed by OEHHA.· So

·5· ·these are concentrations at or below, which no adverse

·6· ·health --

·7· · · · · · · · · · · ·(No audio.)

·8· · · · · · ·DR. KRISHNAN:· Thanks for bringing that up.

·9· · · · · · · · · Now, for cancer risk, was calculated

10· ·using the general equation, lifetime average daily

11· ·dose times the cancer slope factor, CSF.· LADD times

12· ·the CSF for the route of exposure here.

13· · · · · · · · · The cancer slope factor or CSF is a

14· ·95th percentile upper confidence limit on the slope of

15· ·the dose-response curve, which is based on continuous

16· ·lifetime exposure to a substance.

17· · · · · · · · · The risk calculations are conducted for

18· ·multiple chemicals via multiple routes for all age

19· ·groups.· One in a million or one excess cancer in a

20· ·population of one million people over a lifetime is

21· ·considered a negligible risk or de minimus risk level.

22· ·So that's the benchmark that I will be referring to as

23· ·we go along.

24· · · · · · · · · So now let's start with some of the

25· ·results of risk characterization.· First, for acute
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·1· ·toxicity, using the maximum one-hour concentration of

·2· ·a chemical, detected at any time in any of the fields,

·3· ·the acute hazard quotient for the inhalation route was

·4· ·well below the benchmark of 1, both for on-field and

·5· ·off-field exposures.

·6· · · · · · · · · So there's a single field-related

·7· ·chemical and ten non-field-related chemical, and this

·8· ·table shows that the on-field acute hazard index was

·9· ·well below 1 for the field-related chemicals and also

10· ·was below 1 for the non-field-related chemicals.· And

11· ·same scenario for the off-field.

12· · · · · · · · · The styrene was the only field-related

13· ·chemical with toxicity criteria here, whereas

14· ·acetaldehyde, benzene, 2-butanone, 2-butoxyethanol,

15· ·formaldehyde, phenol, tetrachloroethylene, toluene and

16· ·xylenes were the non-field-related chemicals that were

17· ·included in this calculation.· You have already seen

18· ·this during this morning's presentation.

19· · · · · · · · · So those were the chemicals that had

20· ·sources other than crumb rubber in-fill or the

21· ·synthetic turf field as the source.

22· · · · · · · · · For the field-related chemicals,

23· ·without toxicity criteria for acute exposures, we have

24· ·made comparisons of maximal air concentrations with

25· ·available subchronic health guidance values from other
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·1· ·sources.· So there are three of them available from

·2· ·U.S. EPA's PPRTV database and the ATSDR MRL.· And in

·3· ·all those cases, those concentrations were much lower

·4· ·than the subchronic health guidance values as well.

·5· · · · · · · · · Similarly, for one-day dermal and

·6· ·ingestion exposures there were no one-day toxicity

·7· ·criteria available, but there were no exceedances

·8· ·based on comparisons with the subchronic health

·9· ·guidance values for the dermal or oral route as well.

10· · · · · · · · · Now, after developmental and

11· ·reproductive toxicants, here on average, the hazard

12· ·index was less than 1 ranging from .01 to .58 for all

13· ·the receptor groups and age groups.· That was based on

14· ·the 24 field-related chemicals.· So it's adding the

15· ·hazard quotient for all the chemicals via all of the

16· ·routes yielding a hazard index which was well below 1

17· ·on average.

18· · · · · · · · · Looking at the individual values, the

19· ·maximal value we could find were -- there were cases

20· ·where it exceeded 1.· That would be for athletes of 11

21· ·to 70 years old, when it ranged from 1.2 to 1.8.

22· · · · · · · · · The chemical driver in this case was

23· ·benzo[a]pyrene.· Benzo[a]pyrene was one for which the

24· ·toxicity criteria was calculated using an uncertainty

25· ·factor of 3,000.· This means the reference guidance
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·1· ·value for humans is 3,000 times less than the lowest

·2· ·concentration at which adverse health effects were

·3· ·observed in animals, just to put it in perspective in

·4· ·terms of the data gaps for benzo[a]pyrene.

·5· · · · · · · · · And it's also relevant to note that the

·6· ·parameters and assumptions used for the exposure

·7· ·assessment -- well, I'll come to that in a moment.

·8· · · · · · · · · So here, this picture captures the

·9· ·maximal hazard index.· You know, the hazard index was

10· ·calculated for the 24 chemicals for each one of the

11· ·fields.· I'm picking out the maximal numbers.· One can

12· ·see that it ranged from 1.2 to 1.8 in athletes of 16

13· ·to 30 years old, whereas in all other cases it was

14· ·below 1.

15· · · · · · · · · All the average values were within 1,

16· ·the benchmark of 1, whereas the maximum individual

17· ·value that we had seen were in the range of that 1.2

18· ·to 1.8 in those three cases.

19· · · · · · · · · So this hazard indices, once again,

20· ·were calculated based on the 24 chemicals accounting

21· ·for inhalation exposure during about three hours

22· ·during each game and practice, ingestion of about

23· ·300 milligrams crumb rubber per event and dermal

24· ·exposure based on skin load of about 180 milligram

25· ·crumb rubber per event.
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·1· · · · · · · · · And the odds of all of these occurring

·2· ·in these age groups were actually low.· They're

·3· ·indicating a low probability of observing a hazard of

·4· ·1.2 to 1.8, which is well within the uncertainty

·5· ·factor of 3,000 used for benzo[a]pyrene which is the

·6· ·driver in this case.

·7· · · · · · · · · Now on to chronic exposure to sensory

·8· ·irritants.· Here the hazard indices were well below 1,

·9· ·based on either the field-related chemical, which was

10· ·styrene, and the two non-field-related sensory

11· ·toxicants which were formaldehyde and acetaldehyde.

12· · · · · · · · · So each individual field hazard was

13· ·assessed using the field's average concentration for

14· ·this.· So each field, the sensory irritation hazard

15· ·indices were calculated based on values from each

16· ·field.

17· · · · · · · · · So these were below .01 for the

18· ·on-field exposures for all exposure groups, and the

19· ·off-field numbers were always below .01, and not shown

20· ·on this table.

21· · · · · · · · · So overall, only the field-related

22· ·chemical styrene evaluated as a sensory irritant did

23· ·not present a hazard on-field or off-field.· However,

24· ·you do see the contributions from the

25· ·non-field-related chemicals in the second column as
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·1· ·the maximum numbers did exceed 1 in the case of

·2· ·formaldehyde and acetaldehyde as the non-field-related

·3· ·contributors.

·4· · · · · · · · · Now on to the non-cancer hazards,

·5· ·chronic effects.

·6· · · · · · · · · The average across fields was below 1.

·7· ·The hazard index was below 1, ranging from .03 to .5

·8· ·for all receptors.· This was based on 99 field-related

·9· ·chemicals and 21 non-field-related chemicals.

10· · · · · · · · · Now, to the second scenario of looking

11· ·into the individual field values, the maximal hazard

12· ·index was below 1 for all receptors except in two

13· ·cases, or in 31 groups except for two cases.· One is

14· ·the athletes of 16 to 30-year-old where the hazard

15· ·index was equal to 1.· And the second was on-field

16· ·spectators, zero to two years old where the hazard

17· ·index was 1.2.

18· · · · · · · · · So the on-field spectators are children

19· ·going off of the spectator stands onto the play field,

20· ·sitting, playing, and eating in the field.· Those are

21· ·the on-field infant spectators that are being referred

22· ·to here where there's a small exceedance compared to a

23· ·benchmark of 1.

24· · · · · · · · · In this case the driver was lead and

25· ·ingestion route was the main contributor as well.
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·1· · · · · · · · · Pictorially I'm just capturing those

·2· ·chronic hazard indices for the field-related general

·3· ·chemicals.· In this case you see the values for

·4· ·athletes and then coaches, referees, and finally the

·5· ·on-field spectators.· Where you see the infant group

·6· ·all the way in the top, that's the blue circle that

·7· ·you see just above the dotted line.· That's the one

·8· ·that I'm referring to.

·9· · · · · · · · · So these are the maximum hazard indices

10· ·calculated.· And this value for the on-field infant

11· ·spectators, as I mentioned, is driven by ingestion and

12· ·by lead basically.

13· · · · · · · · · And in all other cases it's well-below

14· ·the reference value of 1.· And also very often you see

15· ·all of them congested together below.· That's why you

16· ·don't see all of the colors in there.· So they're all

17· ·kind of together in there at the bottom, on the bottom

18· ·and the lower levels.

19· · · · · · · · · So this pictorial shows the ingestion

20· ·contribution is the main driver of the hazard index in

21· ·the on-field spectators or the infants.· Where you see

22· ·the distribution of hazard index that goes from below

23· ·.2 to .4 to .6 to .8 to 1, and above 1, that's the

24· ·last case where I referred to with the circle in the

25· ·previous picture.· In all cases it's the ingestion
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·1· ·that's the driver.

·2· · · · · · · · · Whereas in the athletes of 16 to 30

·3· ·years, it's mainly inhalation that contributed, which

·4· ·was a driver of the hazard index.

·5· · · · · · · · · Finally, the cancer risk.· Here, the

·6· ·mean cancer risk for combined exposure to field and

·7· ·non-field-related carcinogens was greater than one in

·8· ·a million for all receptors.· And it was primarily

·9· ·driven by the non-field-related carcinogens.· The

10· ·non-field-related carcinogens accounted for more than

11· ·90 percent of the cancer values.· That's the mean.

12· · · · · · · · · And the mean cancer risk levels

13· ·associated with field-related chemicals in all the

14· ·receptor groups, athletes, coaches, referees, and

15· ·spectators, were below one in a million except for one

16· ·group, the on-field infant spectators for which it was

17· ·slightly above the benchmark which was at 1.1 in a

18· ·million.

19· · · · · · · · · So once again, the on-field spectators

20· ·are the ones who go from the bleachers onto the field,

21· ·sitting and playing and consuming.

22· · · · · · · · · Based on the individual field cancer

23· ·risk levels, the maximum, when you look at the

24· ·individual field cancer risk levels, the maximal value

25· ·exceeded -- was always greater than one in a million
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·1· ·in two groups.· One, the on-field infant spectators

·2· ·where the range was .3 to 2.7 in a million.· So the

·3· ·one in a million is encompassed in there or the slight

·4· ·exceedance is encompassed in there.· The same with the

·5· ·athlete groups as well as I'll show in the next two

·6· ·slides.

·7· · · · · · · · · So here we see the range of the values,

·8· ·the cancer risk levels in each one of the age groups

·9· ·of the on-field spectators and off-field spectators

10· ·based on multi-route considerations and multi-chemical

11· ·considerations.

12· · · · · · · · · And I draw your attention to the first

13· ·bar graph that exceeds the dotted line.· So here it

14· ·goes from .3 to 2.7.· So those are the -- that's the

15· ·range of the values calculated for the on-field

16· ·spectators.

17· · · · · · · · · One of the considerations is the

18· ·assumptions and parameters of going into the exposure

19· ·assessment and categorizing the risk for the on-field

20· ·spectators, the infants that get on the field.

21· · · · · · · · · They're exposed to about three hours

22· ·per event.· 161 events per year for the infants.· And

23· ·these are numbers from the supplementary materials.

24· ·I'm just repeating them.· Oral exposure to

25· ·153 milligrams of crumb rubber per event, per game,
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·1· ·that they'll go to, 153 milligrams during those 161

·2· ·events.

·3· · · · · · · · · And dermal exposure or a skin load of

·4· ·about 50 milligrams of crumb rubber per event during

·5· ·the 161 events on the children -- in the infants that

·6· ·get onto the field.

·7· · · · · · · · · So considering all of these worst-case

·8· ·scenarios and parameters used, we conclude that these

·9· ·do not raise to significant level of concern.

10· · · · · · · · · Also, there's the additional

11· ·application of an age sensitivity factor of 10 to

12· ·calculate the cancer risk for infants of zero to

13· ·two-year-old, calculations as Jocelyn had shown this

14· ·morning.

15· · · · · · · · · So considering that we would say,

16· ·considering that this risk level is of possible

17· ·concern, particularly because of the hand-to-mouth

18· ·activity and the ingestion of crumb rubber in-fill in

19· ·the turf field by the infants.

20· · · · · · · · · Similarly, these are the ones for the

21· ·athletes.· And I draw your attention to the two bars

22· ·where they're slightly above the benchmark of 1.· The

23· ·whole range goes from well below 1 to a little above

24· ·1.

25· · · · · · · · · So having presented these numbers for
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·1· ·the cancer and non-cancer risks, let me move on to

·2· ·address the considerations of variability, uncertainty

·3· ·and limitations of the study before concluding.

·4· · · · · · · · · In terms of the variability was

·5· ·addressed to the extent by considering -- to the

·6· ·extent of considering the various subgroups, the 33

·7· ·subgroups, seven athletes, four for coaches, four

·8· ·referees, nine on-field spectators, and nine off-field

·9· ·spectators.

10· · · · · · · · · Additional aspects that deserve mention

11· ·are the sample heterogeneity.· Given that crumb rubber

12· ·in-fill is produced from a variety of sources, in

13· ·terms of automobile waste tires, different tire types,

14· ·models, brands, production years, age in traffic and

15· ·so forth, but we have considered this heterogeneity in

16· ·the analysis of crumb rubber variation within the

17· ·samples and within the fields in their analysis.

18· · · · · · · · · Then for time-activity and exposure

19· ·parameters, as Dr. Claude mentioned this morning, we

20· ·conducted a California specific time-activity survey

21· ·to derive athlete-specific physical parameters and

22· ·also soccer-specific exposure parameters to better

23· ·characterize exposures and better characterize the

24· ·variability there.

25· · · · · · · · · In terms of the athlete player
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·1· ·position, even though we did not consider the

·2· ·variability among the various athlete positions, given

·3· ·the concern for the high exposure of chemicals for

·4· ·goalies due to frequent diving activity and

·5· ·potentially ingestion of crumb rubber, the study used

·6· ·a goalie-specific scenario to compute the risk values

·7· ·for all the athlete exposure scenarios.

·8· · · · · · · · · In terms of uncertainty, any risk

·9· ·characterization should recognize the sources and

10· ·impact of uncertainty.· In this regard I would bring

11· ·about three aspects here.· One on the subject of

12· ·chemical characterization and source designations, a

13· ·critical concept and aspect of designating the

14· ·chemicals as being field-related or non-field-related.

15· · · · · · · · · You saw the methodologies that were

16· ·used to characterize them.· But in this study,

17· ·however, we conducted and presented calculations for

18· ·both, both field-related and non-field-related.

19· ·That's the way to address that concern for

20· ·uncertainty.

21· · · · · · · · · And then in terms of exposure

22· ·assessment, the parameters for coaches, referees, and

23· ·spectators were based on the time-activity survey

24· ·collected in athletes.· And we used the highest mean

25· ·values from athletes for all the other groups to be
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·1· ·health-protective.

·2· · · · · · · · · This task survey did not provide any

·3· ·information about the amount of crumb rubber ingested

·4· ·during the course of soccer activities, so we either

·5· ·used literature data to estimate the direct ingestion

·6· ·amount and it is likely to be a conservative

·7· ·overestimate in the exposure on risk assessments.

·8· · · · · · · · · On the topic of dose-response

·9· ·assessment, I think we have already touched upon that

10· ·for noncarcinogens for chemicals without established

11· ·values, for which we developed new values applying

12· ·appropriate factors.· And for the DARTs considered as

13· ·single-exposure event as being sufficient to cause

14· ·developmental and reproductive health outcomes, so we

15· ·did not use the overall average or anything but we

16· ·considered just a single-day or single-event

17· ·concentrations there.

18· · · · · · · · · Also, the use of the toxic equivalency

19· ·factor or potency equivalency factor of BaP or

20· ·benzo[a]pyrene and other PAHs is certainly a source of

21· ·uncertainty to be kept in mind in this context.

22· · · · · · · · · That's what was used to derive the

23· ·toxicity criteria for benzanthracene,

24· ·benzofluoranthene, chrysene, indeno pyrene, and

25· ·cyclopenta pyrene.
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·1· · · · · · · · · In terms of the study boundaries and

·2· ·limitations, I just want to emphasize that we

·3· ·evaluated the crumb rubber in-fill, but not the

·4· ·backing materials or the grass blade components.· And

·5· ·no analysis for metals and fine particulate matter

·6· ·from the air was conducted due to logistics and

·7· ·logical constraints.

·8· · · · · · · · · However, we measured the bioaccessible

·9· ·concentrations of metals and crumb rubber for

10· ·evaluating ingestion exposure, as you saw in this

11· ·morning's presentation.

12· · · · · · · · · Finally, the study conducted

13· ·assessments for each receptor category and not for

14· ·various scenarios of combined receptor roles, which

15· ·can be done given the -- like a person acting multiple

16· ·roles during a single event or on different roles

17· ·during a year or more than a year and so forth.

18· · · · · · · · · But a time-adjusted hazard index or a

19· ·combination of cancer risks can be calculated based on

20· ·what we have presented.

21· · · · · · · · · But given the sufficient number of

22· ·hours, exposure hours used per year in these

23· ·calculations in any given role, and given essentially

24· ·that all the risk values were below the -- or above

25· ·the acceptable benchmark, below the acceptable
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·1· ·benchmarks, the likelihood of significant health risks

·2· ·arising from combined those scenarios is considered to

·3· ·be low, and we indicate that in the report.

·4· · · · · · · · · So to conclude, overall, based on the

·5· ·available data, the methods used and the limits

·6· ·described in this report, overall the study found no

·7· ·significant health risks in terms of acute toxicity,

·8· ·developmental and reproductive toxicity, sensory

·9· ·irritation, general chronic toxicity and cancer risk

10· ·to players, coaches, referees, and spectators from

11· ·on-field or off-field exposures to field-related

12· ·chemicals in crumb rubber in-fill from synthetic

13· ·fields.

14· · · · · · · · · Based on the maximal values from the

15· ·individual field data, there were a few instances

16· ·associated with turf-field-related chemicals that are

17· ·of low odds of actually occurring that one would

18· ·consider as of low probability and of low concern.

19· ·And that would be three cases.· DART in athletes aged

20· ·11 to 70, chronic toxicity in the on-field infant

21· ·spectators, and the excess cancer risk in on-field

22· ·infant spectators and athletes of 16 to 30 years.

23· · · · · · · · · And much of these calculations for the

24· ·on-field infant spectators would indicate that the

25· ·necessity or the emphasis to reduce the hand-to-mouth
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·1· ·activity and limiting the time on the turf field for

·2· ·the infant spectators who get off the spectator stand

·3· ·and play on the turf fields.

·4· · · · · · · · · I would stop at that and address any

·5· ·questions or clarifications either to me or to

·6· ·Jocelyn.

·7· · · · · · ·DR. BALMES:· Thank you, Dr. Krishnan.

·8· · · · · · · · · So the floor is open for the panel.

·9· ·The dais is open for the panel to comment.

10· · · · · · · · · · · ·Sandy?

11· · · · · · ·DR. ECKEL:· This is Sandy Eckel.· I have a

12· ·clarification question about the elevated DART for

13· ·athletes aged 11 to 70.· I think it was on Slide 15.

14· ·I was just trying to understand the heterogeneity on

15· ·Slide 15, the hazard index estimates for athletes.

16· ·And I noticed that -- I at least see three dots that

17· ·are above the 1, and one dot that's very close to 0,

18· ·and I was trying to understand what was the driver of

19· ·that heterogeneity in those estimates there?

20· · · · · · · · · Was it different breathing rates?

21· ·Because it seems like it's by age, these differences,

22· ·and I was trying to understand why there was such a

23· ·difference there.

24· · · · · · ·DR. KRISHNAN:· Do you want to start or do

25· ·you want me to start?
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·1· · · · · · ·DR. CLAUDE:· I can start.· So a lot of those

·2· ·groups that are -- so a lot of those groups that are

·3· ·down there toward right on the X axis, so they look

·4· ·like they're 0, but those are the values that are like

·5· ·the less than .01.· And for most of those groups are

·6· ·the younger age groups, so their time on the field is

·7· ·a lot less than those older age groups.· And they may

·8· ·not have as many practices.· They might have one

·9· ·practice per week, whereas some of the other groups

10· ·might have two or three practices and games.

11· · · · · · · · · So a lot of that is due to differences

12· ·in exposure frequency.· You do get some of those

13· ·breathing rates in there because the younger kids

14· ·aren't going to have as high breathing rates and have

15· ·such high exertion levels as some of the higher, more

16· ·competitive athletes.

17· · · · · · · · · So a lot of what's driving that is

18· ·those types of differences and physiological

19· ·differences in breathing rate and then duration and

20· ·exposure frequencies.

21· · · · · · ·DR. KRISHNAN:· Thank you.· These are maximal

22· ·values for any of the age groups.· So if you picked

23· ·the one on the top, the 1.8, that's for the 16 to 30

24· ·years.· So the average for that across the 35 fields

25· ·was .6.· So from that distribution we just picked only
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·1· ·the maximal value to show here in each one of those

·2· ·cases.

·3· · · · · · · · · But all of the averages for all of the

·4· ·age groups were well-below the reference index of 1.

·5· · · · · · ·DR. ECKEL:· Thank you very much.· I had one

·6· ·other big-picture comment.· My expertise is more in

·7· ·epidemiology studies, and I noticed that it seems like

·8· ·these risk assessments are all sort of chemical by

·9· ·chemical.· And it's very popular in epidemiological

10· ·studies these days of multiple exposures to look at

11· ·interactions between different exposures, and it seems

12· ·like this might not be possible in this kind of study

13· ·but it might be worth it to mention the limitations

14· ·that the elements were considered one by one rather

15· ·than potential joint effects of multiple chemical

16· ·exposures, if I understand correctly.

17· · · · · · ·DR. KRISHNAN:· We'll certainly take that

18· ·into account and mention that.· One way this study has

19· ·addressed that is by adding the hazard or the risk

20· ·associated with each one of the chemicals.· So it's

21· ·the additivity that's used in this particular case.

22· ·So that's the hazard index.

23· · · · · · ·DR. BALMES:· While we're on this Slide 15, I

24· ·actually like the way that age strata are shown here.

25· ·But in the conclusions, when you say DART for athletes
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·1· ·age 11 to 70, it's the 70 -- I'm 75, so I appreciate

·2· ·you're worried about developmental reproductive

·3· ·toxicity for old people, but it doesn't -- I don't

·4· ·know for public, it just seems like too wide of a

·5· ·range in terms of summarizing things.

·6· · · · · · · · · Again, I don't have any problem the way

·7· ·it's broken down on Slide 15 because you have each age

·8· ·group, but it just sounds weird to have DART for

·9· ·athletes aged 11 to 70.· I know people are still

10· ·playing soccer at 70, but I don't think there's too

11· ·much concern about developmental reproductive toxicity

12· ·at that age.· It just doesn't quite meet the test, to

13· ·me.

14· · · · · · ·DR. BENNETT:· And I had a quick question

15· ·about the slide too because I wasn't clear.· I thought

16· ·you didn't calculate the DART for 6 to 11, but you did

17· ·calculate the DART for 6 to 11 and it was basically

18· ·zero?· Isn't that one that's on the line, the 6 to 11?

19· ·What's the value of the 6 to 11 years?· Isn't that

20· ·that dot that's basically athletes at zero?· That

21· ·brown dot at zero?

22· · · · · · ·DR. CLAUDE:· The 6 to 11 for field-related

23· ·DARTs is less than .01.· So it was very low.· So it's

24· ·the 11 to 16 through 50 to 70 that encompassed those

25· ·three dots.· And there's a little bit of overlap
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·1· ·between them for those five age groups.

·2· · · · · · ·DR. BENNETT:· So the 6- to 11-year-olds had

·3· ·basically like a hundred times less exposure?

·4· · · · · · ·DR. CLAUDE:· Very low, yeah.· Also one thing

·5· ·to keep in mind, because these are individual field

·6· ·calculations, so -- there's 35 fields, so not every

·7· ·DART was tested and detected.· Well, not tested, it

·8· ·was not detected on each field.· So some fields may

·9· ·have less detection than others, so that also will

10· ·take into account in the average.· You might have one

11· ·field that's only got three versus one that's got all

12· ·of them.

13· · · · · · · · · So some of that difference you're

14· ·seeing in the levels of the hazard might be due kind

15· ·of to that too just because some fields having fewer

16· ·chemicals detected on it as well.

17· · · · · · ·DR. BENNETT:· It's just surprising that the

18· ·exposure is 100 times greater for 11- to 16-year-olds

19· ·than 6- to 11-year-olds.

20· · · · · · ·DR. BALMES:· Did you have --

21· · · · · · ·DR. BENNETT:· I did have one other question.

22· ·Or do you want to go and then I can ask mine?

23· · · · · · ·DR. BALMES:· No, you have the floor.· Go

24· ·ahead.

25· · · · · · ·DR. BENNETT:· I noticed on the zero- to
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·1· ·two-year-olds, you had lead exposure rates, but I know

·2· ·on -- again, sort of from epidemiology and whatnot,

·3· ·really seeing no level of lead exposure is safe.· So I

·4· ·felt like, yeah, you guys probably are taking a

·5· ·published value for the levels of lead exposure that

·6· ·were considered safe, but I feel like it would be

·7· ·important to note that at this point we kind of

·8· ·consider no exposure to lead as being acceptable.

·9· · · · · · · · · I mean, I do agree that you've got, I

10· ·think, the 153 grams of field ingested is a lot.

11· ·Again, it would probably be good to convert that into

12· ·some sort of measurement we can understand.· But even

13· ·so, I feel like you needed to say a little bit more

14· ·about any lead exposure being problematic.

15· · · · · · · · · It sounds like John might concur with

16· ·that thought.

17· · · · · · ·DR. BALMES:· Well, yes, I definitely agree

18· ·that no level of lead exposure is currently advised

19· ·for child development, cognitive development.

20· · · · · · · · · You may, Dr. Kyle.

21· · · · · · ·DR. KYLE:· I support your comment.· If

22· ·you're adding lead to children's environment, that's a

23· ·health concern irregardless of these numbers.

24· · · · · · · · · But I was wondering what you used for

25· ·the hazard index for lead because we don't have a
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·1· ·hazard index for lead number because there's no safe

·2· ·level of exposure.· So it talks here as if a hazard

·3· ·index calculation was used, and I was just wondering

·4· ·how you did that.· Because I don't think OEHHA even

·5· ·has one, do they?

·6· · · · · · · · · And if this is a look-up, you can

·7· ·answer that later.· I don't want to draw the meeting

·8· ·to a close.· This is a small question.

·9· · · · · · · · · Do you understand my question?

10· · · · · · ·DR. CLAUDE:· Yes.

11· · · · · · ·DR. KYLE:· Thank you.

12· · · · · · ·DR. BALMES:· While they're working on that,

13· ·do you have any other comments, Dr. Kyle?

14· · · · · · ·DR. KYLE:· Yeah.

15· · · · · · ·DR. BALMES:· You may.

16· · · · · · ·DR. KYLE:· And this may be more a matter of

17· ·writing than the science, but the distinction between

18· ·the so-called field-related chemicals and the

19· ·so-called non-field-related chemicals is soft under

20· ·these methods because, as the report says, this is

21· ·what the report says somewhere else, that we're not

22· ·really sure whether what is measured on-field and

23· ·off-field are real differences between what comes from

24· ·the crumb rubber and what doesn't because of the

25· ·proximity of the areas, for one reason, the space
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·1· ·between what was measured on-field and off-field

·2· ·wasn't necessarily that far away or free of wind

·3· ·interference.

·4· · · · · · · · · And also there's another reason.· I'm

·5· ·blanking on it right now.

·6· · · · · · · · · So I guess I feel like this makes too

·7· ·much of that distinction.· The way that some of this

·8· ·is done, it really makes it look like we know that

·9· ·these are the ones that are, quote, on-field which

10· ·means from the crumb rubber, and these other ones

11· ·which are off-field, are therefore not from the crumb

12· ·rubber.· And we really -- we're not as sure about that

13· ·as this sounds.

14· · · · · · · · · I remember the second reason now.· The

15· ·second reason was because the crumb rubber also may

16· ·have blown around.· It's not necessarily strictly

17· ·limited to the field or any specific proximity.· It

18· ·gets tracked in and out so that could be another

19· ·reason.

20· · · · · · · · · So I'm not saying we shouldn't do this,

21· ·but I feel like that softness of that distinction

22· ·doesn't get drawn into the discussion about -- I don't

23· ·know if that's exactly uncertainty.· It's a

24· ·limitation, I guess, or something like that.· I'm not

25· ·sure what category to put that in, but I feel like
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·1· ·that was missing from this discussion.

·2· · · · · · · · · And it's really quite important

·3· ·whether -- and also probably unknowable without

·4· ·spending a lot more money.· Which is kind of part of

·5· ·the, well, what did we learn from this?· What kind of

·6· ·studies can we do to figure out actually in the

·7· ·environment to make these small differentiation

·8· ·between what's actually on a field.

·9· · · · · · · · · In my mind, then, does that mean that

10· ·when is this kind of research valuable or when should

11· ·we look at what the ingredients are and make decisions

12· ·and finding space on that?· That's a policy question,

13· ·not a science question.

14· · · · · · · · · But again, I'm thinking about what did

15· ·we learn from this.· And one thing we learned is, it's

16· ·hard to be clear in the environment about what's

17· ·ambient and what comes from where in a dispositive

18· ·way.

19· · · · · · · · · And I still commend your efforts.· We

20· ·learned a lot from this.· And so I'm not being

21· ·critical of doing it, but just that maybe the

22· ·conclusion is too -- the distinction is too strong.

23· ·As we think about what we can learn and where in this

24· ·sort of chain of use, et cetera, it's worthwhile to do

25· ·studies and how we can make decisions.· It's on my

http://www.ideporeporters.com


·1· ·mind a little bit.· When is this helpful?

·2· · · · · · · · · It's related to the question that

·3· ·someone raised about, well, are these facts still

·4· ·true?· When you have something that you know is an

·5· ·unmanaged mix that's uncharacterized, it may change in

·6· ·the form of the waste rubber, in ways that no one will

·7· ·flag for you.· So how long are findings like this good

·8· ·for and what are the implications for that and should

·9· ·we spend more time measuring upstream to see whether

10· ·the upcoming stream is changing.

11· · · · · · · · · So those are some thoughts on my mind.

12· · · · · · ·DR. BALMES:· Can I butt in for a second?

13· · · · · · ·DR. KYLE:· Yes, please, because I need to

14· ·look up my next point.

15· · · · · · ·DR. BALMES:· Because to be fair -- I don't

16· ·have -- I don't disagree with you that maybe the

17· ·softness of the field versus non-field exposures could

18· ·be highlighted, but Section 7.5.1 actually does talk

19· ·about the issue of field versus non-field being

20· ·difficult to characterize.

21· · · · · · · · · So it may not have been spelled out as

22· ·clearly as I think you'd like it to be.· And I agree

23· ·with that.· But it is in there.

24· · · · · · ·DR. KYLE:· And I said it was in there.

25· · · · · · ·DR. BALMES:· I'm sorry.· I missed that.
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·1· · · · · · ·DR. KYLE:· I said I know you have it in

·2· ·here.· And that's where I learned about it.· I'm

·3· ·quoting back to them really their own text.· That's

·4· ·okay.· Maybe it was confusing in my presentation.· But

·5· ·I think in the way this data is structured, it doesn't

·6· ·reflect that.· It makes it sound more like a real --

·7· · · · · · ·DR. BALMES:· And I agree with you.

·8· · · · · · ·DR. KYLE:· Thank you.· So I will yield the

·9· ·mic for now.

10· · · · · · ·DR. BALMES:· I wanted to see if Dr. McKone,

11· ·who is online, has any thoughts.

12· · · · · · ·DR. MCKONE:· I just have a couple of points.

13· ·One is a kind of a technical question, I guess.· So

14· ·just to be clear, each of the hazard quotients that

15· ·were used to aggregate a hazard index, I think you

16· ·said the toxicity criteria came from either OEHHA or

17· ·probably a REL or EPA, right?· Was the choice based on

18· ·which was most restrictive, would lead to the highest

19· ·hazard quotient?· Or were they all OEHHA RELs?

20· · · · · · · · · I can't hear.· I'm not hearing the

21· ·answer.· Sorry.· I'm not getting ...

22· · · · · · ·DR. KRISHNAN:· Okay.

23· · · · · · ·DR. MCKONE:· Now I can hear you.

24· · · · · · ·DR. KRISHNAN:· There's a schematic in the

25· ·Chapter 4 that's presented as to how the values were
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·1· ·chosen.· It's the most health-protective value with

·2· ·the way it has been the priority.

·3· · · · · · ·DR. MCKONE:· That's what I thought.· So it

·4· ·wouldn't be preferenced to REL.· It would be

·5· ·preferenced to the most health-restrictive, right?

·6· ·Which makes sense.

·7· · · · · · · · · So the question I have, though, is, it

·8· ·might be useful to look at the date that the toxicity

·9· ·criteria was established.· For example, I've done this

10· ·where we look at OEHHA REL, or we look at EPA,

11· ·reference dose, and sometimes the one that is most

12· ·restrictive is also the oldest, and may even be 20

13· ·years old.

14· · · · · · · · · And so one of the things that -- not

15· ·that it would really change things, but it might be

16· ·interesting to see if this is the most restrictive

17· ·value is based on more recent data or older data.· And

18· ·I don't think -- it's not that you should change it,

19· ·but it's interesting to see, in terms of understanding

20· ·some of the uncertainties and other issues, it would

21· ·just be useful to have a date associated with the

22· ·toxicity criteria that was used in the hazard

23· ·quotient.

24· · · · · · · · · I don't know if that's possible, but

25· ·it's kind of useful because for an outsider to look at
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·1· ·it, "Oh, it was really restrictive," but it was like

·2· ·1970 study and nobody has updated it.

·3· · · · · · · · · Another comment, while people were

·4· ·talking, I looked up OEHHA's website.· There is no REL

·5· ·for lead that I could find, but there is a Prop 65

·6· ·MADL, maximum allowed daily --

·7· · · · · · ·DR. KRISHNAN:· Which one are you referring

·8· ·to?

·9· · · · · · ·DR. MCKONE:· For lead.· There's no safe dose

10· ·for lead, but Prop 65 actually has MADL.

11· · · · · · ·DR. KRISHNAN:· So for DART --

12· · · · · · ·DR. MCKONE:· Well, it's reproductive under

13· ·Prop 65.· So that might have been what you were using

14· ·in the toxicity criteria.

15· · · · · · ·DR. EDWARDS:· It's our maximum allowable

16· ·daily level.

17· · · · · · ·DR. KRISHNAN:· That's the MADL.· That's what

18· ·is indicated on page E8 of the index.

19· · · · · · ·DR. MCKONE:· You were saying there's no

20· ·standard.· Well, there is no REL.· And I'm not sure

21· ·about EPA, but Prop 65 does have a number, just for

22· ·information.

23· · · · · · · · · This is more of a broader comment and

24· ·it has to do -- and I think in your summary and

25· ·discussion I really welcome the fact that it kind of
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·1· ·gets into issues of confidence and how safe people

·2· ·are.· I get a little nervous when somebody says,

·3· ·"Well, one in a million is de minimus, and we're all

·4· ·safe."· But if it goes above that -- I mean, I always

·5· ·get a little uncomfortable when somebody says, "Well,

·6· ·it doesn't meet the standard because it's two in a

·7· ·million."

·8· · · · · · · · · And I always ask, "Well, if somebody

·9· ·made a bet with me and said you have a one in a

10· ·million chance of winning a million dollars, how much

11· ·would you pay?"

12· · · · · · · · · And then they say, "What if it goes to

13· ·2.7 in a million?· Would you double your bet?"

14· · · · · · · · · No, not really, right?· It's two in a

15· ·million.· In the grand scheme of things, 2.7 in a

16· ·million, in the reality of likelihood and things is

17· ·not that -- so I think instead of focusing as much on

18· ·oh, the hazard index went slightly above 1 or the risk

19· ·was a little over one in a million, it might be -- I

20· ·mean, not to focus so much on that as the fact -- what

21· ·I see in this is a study that says, yes, there's

22· ·health issues but we have high confidence based on

23· ·everything we did, looking at exposures, looking at

24· ·toxicity factors.· We're down in numbers that any

25· ·reasonable person would be comfortable with if you
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·1· ·trust the toxicity and the exposure assessment.

·2· · · · · · · · · And, again, it's just how we discuss

·3· ·our confidence or communicate the fact that the study

·4· ·really points to the fact that the community is quite

·5· ·safe.· There's no reason to run out and put a ban on

·6· ·all soccer playing on synthetic turf.

·7· · · · · · · · · And, again, I mean, that's just a

·8· ·little bit about crafting the language for

·9· ·communities.· So I'm not quite sure how to do that,

10· ·and others may have an idea, but I do get a little

11· ·nervous when somebody says, "Well, if one in a million

12· ·is acceptable, two in a million is over the limit so

13· ·it's not good."

14· · · · · · · · · That's the end of my comments.

15· · · · · · ·DR. BALMES:· Thank you, Dr. McKone.

16· · · · · · ·DR. CLAUDE:· Could I chip in real quick?

17· · · · · · ·DR. BALMES:· Go ahead, Jocelyn.

18· · · · · · ·DR. CLAUDE:· I just want to address the

19· ·toxicity criteria.· So we did choose values that were

20· ·the most health-protective, but we also did put more

21· ·weight on more recent assessments.· So in the case

22· ·where we did have some of those chemicals that had

23· ·criteria from the '80s, if there was a more recent

24· ·assessment if the value maybe wasn't as low, we did

25· ·still look at all the data and quite possibly choose
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·1· ·maybe a value that was higher because based on more

·2· ·recent data of higher quality.· So we did take that

·3· ·into account.

·4· · · · · · · · · In the appendix, I believe it's

·5· ·Appendix E, all of the studies and all of the years

·6· ·for all the criteria that are used are presented, so

·7· ·that data should be in the appendix.

·8· · · · · · ·DR. MCKONE:· That's wonderful.

·9· · · · · · ·DR. KRISHNAN:· The workflow is captured in

10· ·Figure 4-1 in the main report.· That shows not only

11· ·the most health-protective but also the most recent

12· ·value was sought for and used.· Thank you.

13· · · · · · ·DR. BALMES:· Thank you for that

14· ·clarification, Jocelyn.

15· · · · · · · · · Ed, do you have any comments?

16· · · · · · ·MR. AVOL:· I'm still struggling a little bit

17· ·with, again, it's more in the sense of interpretation

18· ·and how this is going to be understood by the public.

19· ·So I'm looking at, I guess, Slide 15, the one-day

20· ·hazard index and that plot that showed the athletes

21· ·over a range and then the conclusion, Slide 27, I

22· ·guess, that sort of said the DART for the athletes age

23· ·11 to 70.

24· · · · · · · · · One comment just as a side issue for

25· ·those of us who are color-challenged when looking at a

http://www.ideporeporters.com


·1· ·chart, it would have helped me to somehow identify

·2· ·what those four dots are under athletes to know who

·3· ·we're talking about.· So could you actually just tell

·4· ·me once again so I can make sure that the comment I'm

·5· ·about to make, makes sense?· The top one.

·6· · · · · · ·DR. EDWARDS:· The top one is 16 to 30 years.

·7· ·The gray one is 50 to 70.· And the third one down --

·8· · · · · · ·MR. AVOL:· Which one is the gray one?

·9· · · · · · ·DR. EDWARDS:· A little bit below 1.4.· And

10· ·then the third one at 1.2 is 40 to 50.

11· · · · · · ·DR. BALMES:· And the one on the bottom is 6

12· ·to 11.

13· · · · · · ·DR. KRISHNAN:· Actually, there's a table in

14· ·Chapter 6, page 767.· That's the table that has these

15· ·numbers.· And we only tried to pull out just the

16· ·maximum numbers to show in this.

17· · · · · · ·MR. AVOL:· I appreciate that the report is

18· ·much more detailed.· The numbers are there.· But if

19· ·you're going to use a chart like this to sort of

20· ·summarize it so people can look at it, I think you

21· ·want to be sure that you get the right message across

22· ·that you plan to apply.

23· · · · · · · · · So then the question -- not to dredge

24· ·it up again, this 6 to 11 being almost at zero on the

25· ·sheet here, which was a little surprising given that
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·1· ·children sort of ages 7 to 11, are a large, if not

·2· ·substantial, component of the soccer population, the

·3· ·kids soccer population.· They get per kilogram mass,

·4· ·they get to pretty high ventilation rates when they're

·5· ·running around, and they're close to the field, so

·6· ·they're potentially in the right exposure range.

·7· · · · · · · · · And based on what your previous comment

·8· ·was in terms of, I guess, even a cancer risk, you said

·9· ·it was from 10 to 1, you assigned some numbers with

10· ·the highest number being in the lowest ages.· So it

11· ·seems like they would be in the higher category.

12· · · · · · · · · So it seems like -- I guess my

13· ·expectation is they're all pushing in the direction

14· ·that they would have been sort of highest in range and

15· ·it came out sort of just barely being measurable in

16· ·the chart.

17· · · · · · · · · And so I don't dispute the data, the

18· ·actual data.· If that's what it says, that's what it

19· ·says.· It's just a question of the interpretation, how

20· ·you explain that, because it seems like it's -- I

21· ·wouldn't say inconsistent, but it seems like it's

22· ·counterintuitive to what all the built-in

23· ·considerations were leading up to that calculation.

24· · · · · · · · · So it seems like it would be helpful to

25· ·have some sort of sentence or two that explains why
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·1· ·even children, who we are potentially most concerned

·2· ·about being exposed on these fields, in this

·3· ·calculations turn out to be those we need to be

·4· ·concerned least about.

·5· · · · · · ·DR. BALMES:· Dr. Bennett just pointed out --

·6· ·I didn't notice this before -- the 11 to 16 is not

·7· ·even showing up.

·8· · · · · · ·DR. BENNETT:· And what's also curious is

·9· ·when you read the table in the text, they don't list

10· ·the value for 6 to 10.· They start at 11 to 16 in the

11· ·table.· And now I've put my thing back, I don't

12· ·remember what table it was.· So it didn't even show

13· ·that they calculated a 6 to 10.

14· · · · · · ·DR. BALMES:· But on Slide 15 there's no --

15· · · · · · ·DR. BENNETT:· It's probably under another

16· ·value, right?

17· · · · · · ·DR. BALMES:· It must be under the

18· ·athletes -- I mean, it must be under 6 to 11.

19· · · · · · ·DR. CLAUDE:· In the tables for the

20· ·individual exposure routes, if the value was below .1,

21· ·it wasn't put in the table.· So those are the values

22· ·only that are above .1.· And so for the field-related

23· ·DARTs too, inhalation was the primary driver of the

24· ·pathway, and those were very low for those age groups.

25· ·So that's why they're not in the inhalation table but
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·1· ·they are in the tables for the oral exposures.

·2· · · · · · ·DR. BENNETT:· But they're chronic

·3· ·inhalation -- if you look at Table 6-10, the 6- to

·4· ·11-year-olds have very similar values to all of the

·5· ·other age groups for inhalation.

·6· · · · · · ·DR. BALMES:· The other thing, as Dr. Avol

·7· ·just said, or Mr. Avol just said, the ventilation

·8· ·rates of young kids relative to their body mass is

·9· ·high.

10· · · · · · ·DR. CLAUDE:· Some uncertainty in that

11· ·aspect.· So in the survey we did, we had a very small

12· ·number of participants aged two to six.· So for that

13· ·age group, I think we had three six-year-olds who

14· ·filled out information.

15· · · · · · · · · So we did ask them information about

16· ·exertion levels.· So their reported exertion levels

17· ·were lower than the athletes.· They do say they're

18· ·running at high intensity for most of the practice,

19· ·whereas the borrowed six-year-old data, they didn't

20· ·report having --

21· · · · · · · · · · · ·(No audio.)

22· · · · · · ·DR. BENNETT:· And then throwing in that the

23· ·kids, also probably one of referees to really get at

24· ·kind of modeling a kid that soccer is their youth

25· ·sport and they do it all, you'd have a risk value if
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·1· ·you added those up.· It is slightly over 1 times 10

·2· ·minus 6.· It would probably be like 5 or 6.

·3· · · · · · · · · Just to do that and show, look, even if

·4· ·we're really conservative and you were dragged to the

·5· ·soccer field as an infant to watch your older sibling

·6· ·and you then you played and then you kept playing and

·7· ·then you were a referee, you know, you pointed out

·8· ·that you can add these things up, but you just might

·9· ·want to do a couple scenarios and say here's what it

10· ·is.· It's still going to be relatively low in the

11· ·grand scheme of things, but then it just feels like

12· ·you've taken this extra step to being conservative on

13· ·the exposure side and it's still showing that the

14· ·risks are above de minimus, but they're still not that

15· ·high.

16· · · · · · ·DR. BALMES:· Ed?

17· · · · · · ·MR. AVOL:· So I have a larger question.

18· ·This morning we were the beneficiaries of an excellent

19· ·report on the characterization, this afternoon on one

20· ·of the toxicity and the risk characterization parts.

21· ·And so now I'm not sure if there's going to be -- I

22· ·don't think there's going to be a third presentation

23· ·on sort of the synthesis of what the whole total

24· ·picture is in the report.

25· · · · · · · · · So I guess I'm asking, put it all
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·1· ·together, and then you think about what we have.· So

·2· ·we have this dataset from 2015, and in the appendices

·3· ·you did go back and you said, well, there have been a

·4· ·number of studies since then and some additional newer

·5· ·studies are cited and what the implications or the

·6· ·reported results of those studies are, and how that

·7· ·fits with your findings and how that's assimilated.

·8· · · · · · · · · In some ways it's sort of like the

·9· ·report is sort of a picture in time.· And then in the

10· ·appendices there's sort of additional updates on where

11· ·we are.· But in the discussion and summary conclusion

12· ·in the main body of the report, it seems like it would

13· ·be useful for the public, for the reader, for people

14· ·to be able to say, "Don't just think about this as

15· ·this is something we did in the past.· We've looked at

16· ·what we did, which was exhaustively detailed.· We've

17· ·looked at what's been done since then to see if there

18· ·had been any meaningful changes in it, and here is

19· ·where we sit now," which I think helps to frame the

20· ·study in a more contextually relevant and important

21· ·consideration than saying, "Well, all this was done

22· ·ten years ago.· We better go look back and see where

23· ·we are now."

24· · · · · · ·DR. BALMES:· Any other thoughts from the

25· ·panel?
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·1· · · · · · · · · Dr. Kyle.

·2· · · · · · ·DR. KYLE:· On the issue of the chemicals

·3· ·that fell out because of lack of tox values like the

·4· ·issue I raised in the first session about let's

·5· ·identify where things fell out and building on your

·6· ·comment, I think it would be good to identify that and

·7· ·where it fell out and what.

·8· · · · · · · · · I agree with all the comments that

·9· ·everyone else has made here too.· I guess the last

10· ·thing I wanted to say is that I agree our hair doesn't

11· ·need to be on fire about this issue.· It's not an

12· ·emergency.· I wouldn't evacuate playgrounds,

13· ·et cetera.

14· · · · · · · · · But if I were advising my friend on the

15· ·school board about this, I would say I would try not

16· ·to use this stuff because it has known toxic

17· ·chemicals.· It's lead.· We don't really know

18· ·everything about it and you don't necessarily have to.

19· ·The only context for this is not people coming in and

20· ·banning it.· It's also an information thing about, are

21· ·we sure it's safe?· And I would say I agree it's not a

22· ·huge problem or a crisis, but am I sure it's safe?

23· ·No.

24· · · · · · · · · So I think there's a range of questions

25· ·people ask.· And there might be some way to
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·1· ·acknowledge that.· And maybe there isn't because it's

·2· ·OEHHA, and you're the government, and you're speaking

·3· ·in kind of a government way.· And someone might sue

·4· ·you.

·5· · · · · · · · · But I do think that the standard you're

·6· ·setting here in a way is too high and that a lot of

·7· ·people, they want to avoid things that might be

·8· ·hazardous.· They want to make sure their kids are

·9· ·using and have safe food and products and stuff.· And

10· ·so if you look at this -- and maybe no one wants to

11· ·answer that -- but would you say you're sure it's

12· ·safe?· I would say I would probably pick something

13· ·else if I could, speaking solely for myself, but based

14· ·with having reviewed this.· Thank you.

15· · · · · · ·DR. BALMES:· Dr. McKone, any other thoughts?

16· · · · · · ·DR. MCKONE:· No.· I mean, I don't think a

17· ·government report can really say what Dr. Kyle did,

18· ·but I think that's kind of the reality of it, is this

19· ·is not something -- after years of study, we don't see

20· ·a smoking gun or we don't see anything where it's time

21· ·to call out or for the state to take regulatory action

22· ·or ban it.

23· · · · · · · · · But it is -- I mean, there's an

24· ·interesting question of when people say, "Well, what

25· ·would you do?"· I'm kind of with Dr. Kyle.· It's like,
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·1· ·well, if you could avoid it, who knows.· If somebody

·2· ·said, "Are we at risk?"· I would say, "No, I don't

·3· ·think you are."

·4· · · · · · · · · But if you asked me, I would look

·5· ·through the data and think about it.· There's a lot of

·6· ·things that are that way but I don't think the state

·7· ·can write that in a report, but we can say that.

·8· · · · · · ·DR. BALMES:· And I'm glad my kid mostly

·9· ·played on grass.

10· · · · · · · · · Dr. Eckel, any other comments?

11· · · · · · · · · Well, I guess I would make one comment

12· ·and maybe let our OEHHA scientists respond.· This

13· ·report took ten years.· I think it's really an

14· ·excellent report, as we've all said.· And I realize

15· ·there was a pandemic in there, and also a change in

16· ·leadership at the agency and such.

17· · · · · · · · · But anyways, a complicated study design

18· ·with lots of moving parts.· But it really did take a

19· ·long time.· And now we're saying, is this still

20· ·relevant, this 2015 snapshot?· I'm not being critical

21· ·of any individual here, but sort of institutionally,

22· ·CARB, my agency, is part of CalEPA as well, but it

23· ·just seems like this took too long.

24· · · · · · · · · So in the future when OEHHA has a big

25· ·task like this -- there's no question it was big --
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·1· ·we'll probably need to have it better resourced.  I

·2· ·guess I'll put it that way.· Again, not being critical

·3· ·of anyone in the room because I think you worked hard

·4· ·and have a good report to show for it.

·5· · · · · · · · · So we finished the morning session

·6· ·early, which I think is a testament to how well it was

·7· ·presented.· So we came back early.· I don't think we

·8· ·really need a break, if I can read the room, at least

·9· ·my colleagues on the dais here.· Do we need to have

10· ·our public comments right at 2:45?

11· · · · · · · · · Thank you.

12· · · · · · ·DR. KYLE:· I've been authorized to bring up

13· ·a detail, and that is, I was wondering if we could

14· ·look up how you did the PFAS testing on this because

15· ·of the reason that there aren't standards either for

16· ·very many PFAS chemicals.· So I'm -- I'm just curious

17· ·about.

18· · · · · · ·DR. BALMES:· One of the more recent reports

19· ·did find PFAS.

20· · · · · · ·DR. KYLE:· I think from the grass part.

21· · · · · · ·DR. BALMES:· Yeah.

22· · · · · · ·DR. KYLE:· I'm just interested to know how

23· ·you did that because you said you didn't find any.

24· ·I'm wondering what was tested.· What did you test for?

25· ·And I don't want need to know right now.· But thank
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·1· ·you.

·2· · · · · · · · · And I guess I would also say I guess we

·3· ·should have looked at the grass too or the -- it's not

·4· ·grass, the plastic stuff.

·5· · · · · · ·DR. BALMES:· Synthetic fibers.

·6· · · · · · ·DR. KYLE:· Yes, thank you so much, John.

·7· · · · · · ·DR. BALMES:· Blades, yes.

·8· · · · · · · · · We need the court reporter for the

·9· ·public comments, right?

10· · · · · · · · · We'll take a five-minute break while

11· ·waiting to hear from the court reporter.

12· · · · · · · · · · · · · ·(Recess.)

13· · · · · · ·MS. SUWOL:· I'm Robina Suwol.· I'm the

14· ·executive director of California Safe Schools.· I want

15· ·to thank you very much for the opportunity to comment

16· ·both in writing and provide a short verbal comment

17· ·today on the OEHHA Synthetic Turf Study Report.

18· · · · · · · · · We greatly respect and appreciate the

19· ·significant time and effort and extensive details

20· ·contributed by staff and the OEHHA scientific panel in

21· ·preparing the report.

22· · · · · · · · · The report indicates 35 fields were

23· ·studied, with a focus of risk from tire crumb rubber.

24· ·Given the wide variation of materials, age,

25· ·maintenance, and usage of artificial turf across
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·1· ·California, the limited focus on tire crumb rubber

·2· ·appears to be insufficient to represent the broader

·3· ·landscape and variability of all chemicals in

·4· ·artificial turf installations statewide and their

·5· ·health impacts.

·6· · · · · · · · · We would like to see comprehensive

·7· ·health and safety assessment with real-time

·8· ·biomonitoring of individuals actively using the

·9· ·synthetic turf fields under normal playing conditions.

10· · · · · · · · · The current conclusions of health

11· ·impacts in the report appear to have been determined

12· ·by the responses of the 1,069 participants who

13· ·completed online or in-person surveys, designated

14· ·staff observing and noting 40 videotaped soccer

15· ·players during five practices and five games, and 35

16· ·field studies, and artificial biofluid studies, which

17· ·is a wonderful first step but not the same as

18· ·real-time biomonitoring.

19· · · · · · · · · We hope that future research will

20· ·evaluate all potential pathways including not only

21· ·tire crumb, but synthetic turf fibers, backing

22· ·materials, and in-fill materials, all of which may

23· ·contribute to health risk.

24· · · · · · · · · Without full chemical exposure

25· ·biomonitoring data, the health risk analysis remains
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·1· ·limited and speculative.· And given the limitations

·2· ·identified and the time frame that these studies were

·3· ·performed in 2015, California Safe Schools

·4· ·respectfully and strongly urges OEHHA to call for a

·5· ·precautionary moratorium on installation of new

·6· ·synthetic turf fields until full comprehensive

·7· ·peer-reviewed health and environmental risk

·8· ·assessments, including biomonitoring of active users,

·9· ·are completed.· The health and safety of our children,

10· ·athletes, community, and public deserve the highest

11· ·protection.

12· · · · · · · · · And, again, thank you to OEHHA for this

13· ·report.· Thank you.

14· · · · · · ·DR. BALMES:· Thank you, Ms. Suwol.

15· · · · · · · · · Do we have any other public comments?

16· · · · · · ·MS. VAGHEFI:· I do not see any hands raised.

17· · · · · · ·DR. BALMES:· I guess we should keep the line

18· ·open until 2:45.

19· · · · · · · · · Moving on, our next discussion is the

20· ·final panel discussion and comments.· We've been

21· ·giving our overall comments along the way.

22· · · · · · · · · Any big thoughts, Dr. Bennett?

23· · · · · · ·DR. BENNETT:· I've kind of given most of my

24· ·thoughts.

25· · · · · · ·DR. BALMES:· That's fine.
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·1· · · · · · · · · Dr. McKone, any sort of overriding

·2· ·comments?

·3· · · · · · ·DR. McKONE:· No.· Just I guess it's a

·4· ·thought that we probably brought up and discussed, but

·5· ·I think the real challenge in trying to do all of this

·6· ·is there is an expectation that people want quick

·7· ·answers.· And it's very difficult.· I mean, this is

·8· ·not -- it's just the nature of the issue that you

·9· ·can't throw together a team, you can't throw together

10· ·protocols and measurements and deploy them within

11· ·months.

12· · · · · · · · · As you brought out early, Dr. Balmes,

13· ·it took longer for a number of factors, including the

14· ·pandemic.· A broader thought is how do we deploy or

15· ·how does an agency like OEHHA deploy a rapid response?

16· ·I'm not sure they can.· But it's something I think we

17· ·all need to think about it, is when communities have a

18· ·concern.

19· · · · · · · · · I mean, a similar issue that I've been

20· ·involved with but also is the same kind of problem as

21· ·Aliso Canyon, where communities really need answers

22· ·and it's just putting together the team and the

23· ·equipment and the protocols, just takes years.· And I

24· ·don't know if we can get around that.

25· · · · · · · · · And I'm sure there are many others that
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·1· ·we have experience with.· So that's kind of something

·2· ·that bothers me at some level, is the failure of the

·3· ·environmental health sciences community to engage in a

·4· ·little more rapid response because our problem is we

·5· ·want to get it right, and if you do a rapid response,

·6· ·you usually get it wrong.· And that doesn't serve

·7· ·anyone well.

·8· · · · · · · · · So it's kind of rambling, but I think

·9· ·that's what this and a number of other issues bring

10· ·up.

11· · · · · · ·DR. BALMES:· Thank you, Dr. McKone.

12· · · · · · · · · Dr. Eckel, any last comments?

13· · · · · · ·DR. ECKEL:· I just wanted to reiterate that

14· ·I really enjoyed this experience being on this panel.

15· ·I thought it was a well-conducted study.· I did want

16· ·to think more broadly.· This study was narrow and it

17· ·was focused on the chemical exposures from the crumb

18· ·rubber.· You had some really interesting data on

19· ·temperature, and I know that that will be of interest

20· ·to folks in the future.

21· · · · · · · · · I didn't look in all the appendices,

22· ·but if you could include the data, like a plot of the

23· ·ambient temperature versus the surface temperature,

24· ·that could be useful to people in the future because I

25· ·think that will be of growing concern.
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·1· · · · · · · · · Thank you very much.

·2· · · · · · ·DR. BALMES:· Before I ask Dr. Kyle for her

·3· ·final comments, I just would echo what you just said

·4· ·about the heat.· That is in some ways the most

·5· ·striking thing in the report for me.

·6· · · · · · · · · Dr. Kyle.

·7· · · · · · ·DR. KYLE:· Thank you.

·8· · · · · · · · · I also have enjoyed this and appreciate

·9· ·the creativity that OEHHA brought to this in doing

10· ·some things that we don't usually do.· I'm not sure

11· ·we've drawn the full lessons from those yet.· I think

12· ·we will, and I appreciate that because sometimes we

13· ·aren't creative and we do the same thing we did the

14· ·last time.

15· · · · · · · · · I think about this from a little

16· ·broader point of view in that I think we're in

17· ·somewhat of a crisis with toxics because we're not

18· ·able to keep up generally with the identification of

19· ·toxic materials and substances, characterization,

20· ·testing, listing, all those things that OEHHA does and

21· ·other entities like EPA do too.· We're not keeping up

22· ·with changes in use or anything.· We're still in many

23· ·ways in 1990.

24· · · · · · · · · And so some of the methods and

25· ·explorations you did here I think would be informative
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·1· ·to ways to catch up.· And so that's one reason I want

·2· ·to look into some of these things somewhat.

·3· · · · · · · · · But Dr. McKone kind of raised this, we

·4· ·don't have a rapid response capability.· I think it's

·5· ·more than that.· We don't have a range of methods that

·6· ·we can use to do something rather than nothing instead

·7· ·of the perfect thing.

·8· · · · · · · · · And I'm working a lot on PFAS now and

·9· ·we just got last year the mega reviews of two of the

10· ·legacy PFAS that were supposedly phased out 20 years

11· ·ago.· And now we have a long major review that they

12· ·can use to set a drinking water standard.

13· · · · · · · · · Okay, then what about the 800 other

14· ·ones?· We're nowhere on most of that.· We don't have

15· ·standards for most of those things.

16· · · · · · · · · And this is an endemic problem that

17· ·we're not keeping up.· So how do we deal with that?

18· · · · · · · · · Like I said, I think you all were

19· ·creative in trying to do some new things and there are

20· ·things to learn from that, and that's kind of what my

21· ·next spot is.

22· · · · · · · · · Thank you.

23· · · · · · ·DR. BALMES:· Thank you for those comments.

24· · · · · · · · · And I guess I would just say that while

25· ·I just express my sort of frustration about how long
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·1· ·it took, on the other hand I agree with Dr. Kyle.

·2· ·This is a state agency report that actually was

·3· ·innovative and looked at multiple -- looked at both

·4· ·exposure and potential toxicity of the exposures in

·5· ·creative ways that she said.

·6· · · · · · · · · So I'm not in any way trying to devalue

·7· ·what you've done.· It's our job to look at it,

·8· ·especially how it translates for future work and to

·9· ·the public, and I think we've done that.

10· · · · · · · · · And I'll ask Dr. Bennett for her last

11· ·comment.

12· · · · · · ·DR. BENNETT:· I just had one more thought.

13· ·It's kind of related to not being able to keep up and

14· ·the rapid response thing.· And I think partly a lot of

15· ·the problem is a lot of the compounds that we're

16· ·concerned about, we're exposed to every day, and so

17· ·it's hard to tease out how much came from this event

18· ·that happened or the fields, and if we go all the way

19· ·and look at biomonitoring, you can't differentiate out

20· ·what was already there versus what's new from the

21· ·event; and the fact that we're not keeping up to have

22· ·measurement techniques to look at all the new things

23· ·to see if maybe there is something new that came from

24· ·some event that happened or particular exposure.· And

25· ·then, again, understanding how those go into the body
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·1· ·and what the changes in concentration are.

·2· · · · · · · · · So it's just all very challenging, and

·3· ·I do feel like you guys did the absolute best that you

·4· ·could with the techniques and methods that we have

·5· ·available.

·6· · · · · · ·DR. BALMES:· And I guess I would say that

·7· ·one of the main reasons we can't keep up is that new

·8· ·chemicals and new uses of the chemicals are being put

·9· ·forward on almost a daily basis, certainly a frequent

10· ·basis.· And I think Dr. Kyle would probably agree with

11· ·me, we need to go upstream and assess exposures in

12· ·toxicity before there's wide market use of something.

13· · · · · · · · · I mean, crumb rubber use was supported

14· ·by the EPA because it was a good use of -- good way to

15· ·recycle tires, which when they're in a big dump they

16· ·catch on fire and they burn for months.

17· · · · · · · · · Europe has done a little bit better

18· ·than we have with their REACH efforts, but we really

19· ·need to be looking at toxicity before market --

20· ·widespread market use, which we're a long way from in

21· ·this country.

22· · · · · · · · · I think Mr. Avol has a comment or two.

23· · · · · · ·MR. AVOL:· So I just have one other

24· ·consideration.· I think I look at this -- in some ways

25· ·I look at the reporting in two parts, one in terms of
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·1· ·the science, which is excellent.· It was diverse.· It

·2· ·was creative.· Thought about a lot of these pieces.

·3· ·Many different groups contributed to it, and all

·4· ·should be thanked as an accomplished piece of work.

·5· · · · · · · · · And I think about how this is going to

·6· ·be used and how it's described and contextualized.· So

·7· ·on that second point I would just say clearly -- well,

·8· ·I don't want to put words in your mouth.· But from my

·9· ·perspective in 2014, 2013, there's a lot of concern

10· ·about the use of crumb rubber on these fields and that

11· ·was the focus.

12· · · · · · · · · And so it makes contextual complete

13· ·sense that we systematically went to understand what

14· ·it was in that rubber which was not meant to be used

15· ·for children's fields but rather for car tires and

16· ·truck tires and so forth, to see if there were any

17· ·health concerns.· So I think that's completely

18· ·legitimate.

19· · · · · · · · · Now that we've looked at that and we

20· ·understand that, maybe if we could rewind and go back

21· ·and say, well, there's also the plastic fibers.

22· ·There's also the cushioning material.· There's several

23· ·components to this, but clearly the crumb rubber was

24· ·the red flag in our face that we're trying to

25· ·understand, and the paints and the coverings and so
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·1· ·forth on the material.

·2· · · · · · · · · So I don't think you need to be

·3· ·particularly defensive about focusing on the rubber,

·4· ·but I think, again, in the report, in the summary and

·5· ·description, maybe in the introduction or rationale

·6· ·for why this study was set up the way it was, I think

·7· ·it would be appropriate to say something.· Crumb

·8· ·rubber is widely and generally used in all this and

·9· ·was not made for a specific purpose.· And so from a

10· ·public health standpoint, it was an important question

11· ·to ask because of the potential for exposure.

12· · · · · · ·DR. BALMES:· I think if the panel is

13· ·finished with final comments, I'll turn the mic over

14· ·to Dr. Edwards.

15· · · · · · ·DR. EDWARDS:· Thanks, John.

16· · · · · · · · · All right.· So just wanted to really

17· ·thank the committee.· Really appreciate all the

18· ·thoughtful comments from today.· I thought the

19· ·discussion was excellent, and we really do appreciate

20· ·the feedback around the draft report and sort of

21· ·broadly where we can go in the future.

22· · · · · · · · · Just to kind of summarize some of the

23· ·main actions that I heard, I think from the afternoon

24· ·discussion to -- and also from the morning from

25· ·Dr. Bennett's comments around sort of the time
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·1· ·activity relationships, really look at those factors

·2· ·to -- I guess my quotes here or my notes says "the

·3· ·soccer is life youth," where there is a strong soccer

·4· ·component to their everyday activities that we can

·5· ·kind of look at and see where the values come from

·6· ·that compared to what we had done.

·7· · · · · · · · · The sort of second piece around -- and

·8· ·this is just a broader categorization, but within the

·9· ·limitations and the uncertainties to really be able to

10· ·highlight and provide context into some of the areas a

11· ·little bit more that we had not looked at before to

12· ·kind of see if we could tease out a little bit on the

13· ·first-year effects a little bit more.· And then also

14· ·to maybe look at heat, if there's any inferences we

15· ·can make on the evaluation of the temperatures a

16· ·little bit more throughout the report.

17· · · · · · · · · The last item is sort of to kind of go

18· ·back and have that sort of revisit component to really

19· ·look at the chemicals that we initially started

20· ·looking at.· This gets to Dr. Kyle's comments.· And to

21· ·be able to maybe talk about why they weren't conducted

22· ·and sort of so that there is an expansion of the

23· ·discussion to have a broader awareness of these gaps

24· ·and that was not evaluated during this study.

25· · · · · · · · · As for next steps on this report, we're
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·1· ·going to be taking into consideration the oral

·2· ·comments that we received today, the panel member

·3· ·comments, any written comments that we've also

·4· ·received, updating the current draft and finalizing

·5· ·later this year.· So we're excited to get to a sort of

·6· ·closure on this work.

·7· · · · · · · · · A couple of -- just to go off of

·8· ·Dr. Kyle's comments on sort of we're behind a bit.

·9· ·Just sort of stay tuned.· We had a couple of workshops

10· ·last year.· It's what Dr. Krishnan is leading a group

11· ·at OEHHA that just started a couple years ago

12· ·concerning computational toxicology and new approach

13· ·methodologies sort of really looking instead of trying

14· ·to identify everything with animal studies or an epi

15· ·study to be able to leverage existing information that

16· ·does have those types of studies, to looking at

17· ·chemical analogs and so forth from not only a

18· ·scientific and technical perspective, but also the

19· ·ability to use in a regulatory construct.

20· · · · · · · · · So I think the behindness part could

21· ·maybe sort of try to -- through this, can hopefully

22· ·maybe be able to get on par or catch up to some

23· ·extent.· But I did want to highlight that to this

24· ·group so that you're aware that we are starting this

25· ·work and in the next couple years hope to have
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·1· ·something out in the near future.

·2· · · · · · ·DR. BALMES:· I'm glad to hear that, Dave,

·3· ·because in the academic world that's already been

·4· ·going on for a few years, as I'm sure Dr. Krishnan

·5· ·knows.· But it's good to see OEHHA getting there,

·6· ·getting up to speed.

·7· · · · · · ·DR. KYLE:· Dr. Balmes, if I might, just for

·8· ·a second.· And it's not just you.· Everyone is behind.

·9· ·I didn't want that to sound like it was OEHHA.· And I

10· ·listened in to some of those workshops and there's

11· ·some great stuff there.

12· · · · · · ·DR. BALMES:· I would just say this state is

13· ·blessed to have OEHHA.· Most states don't have

14· ·anything like this agency.

15· · · · · · ·DR. EDWARDS:· So we're just waiting for four

16· ·more minutes.· Okay.· This is going to be the last

17· ·call for anyone that wants to have a public comment go

18· ·on the record.

19· · · · · · · · · I don't see anything in the room and

20· ·we're not seeing anything online.

21· · · · · · · · · So with that, I will go ahead and

22· ·adjourn the meeting.· Once again, thank you for

23· ·everyone that attended online and in person.· And the

24· ·panel.

25· · · · · · · · · Thank you.
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·1· ·(Meeting adjourned at 2:41 p.m..)
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 1            PROCEEDINGS FROM MONDAY, APRIL 28, 2025

 2                           + + + + +

 3

 4

 5             DR. EDWARDS:  Good morning, everyone.

 6   Welcome to our Synthetic Turf Scientific Advisory

 7   Panel meeting to go over our draft synthetic turf

 8   study.  My name is Dave Edwards.  I'm the acting

 9   director here at OEHHA.  I just wanted to let you know

10   that we'll be starting shortly, probably at about

11   10:07.  So we'll be back on at 10:07.  Thank you.

12                           (Recess.)

13             DR. EDWARDS:  Good morning, everyone, again.

14   Once again, my name is Dave Edwards, and I am the

15   acting director at OEHHA.  So welcome, everyone, today

16   in the room and online to our Synthetic Turf

17   Scientific Advisory Panel meeting.

18                  Just to let you know that we have two

19   of our members had a little transportation hiccup, so

20   they will be joining shortly.  But we will go ahead

21   and start for the sake of time.

22                  Just a little bit of background on

23   OEHHA.  We are an office within the California

24   Environmental Protection Agency and the lead state

25   agency for the assessment of health risks posed by
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 1   environmental contaminants.

 2                  First off, I would like to welcome our

 3   panel members to this fifth meeting of the Scientific

 4   Turf Advisory Panel.  Let me start out by calling on

 5   panel members to introduce and provide their

 6   affiliation, if any, at this point.

 7                  We'll start with Dr. Debbie Bennett.

 8             DR. BENNETT:  (No audio.)

 9             DR. EDWARDS:  Thank you.  Mr. Ed Avol.

10             MR. AVOL:  (No audio.)

11             DR. EDWARDS:  And then Dr. Sandy Eckel.

12             DR. ECKEL:  Hi.  I'm Dr. Sandy Eckel.  I am

13   an associate professor in the Department of Population

14   and Public Health Sciences at USC.

15             DR. EDWARDS:  Online we have Dr. Tom McKone.

16             DR. MCKONE:  Hello.  I'm Tom McKone,

17   professor emeritus at the University of California at

18   Berkeley School of Public Health.

19             DR. EDWARDS:  Thank you.  And our chair,

20   Dr. Balmes, and Dr. Amy Kyle, another member, they're

21   on their way, so they will introduce themselves when

22   they arrive.

23                  I would now like to introduce you to

24   the OEHHA team.  So if you can, just raise your hands

25   in the room so everyone on the panel gets to know who
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 1   you all are.

 2                  We first off have assistant deputy

 3   director for scientific programs, Dr. Kannan Krishnan;

 4   our acting chief counsel, Ryan Mahoney.

 5                  And as far as our staff goes, we have

 6   Dr. Jocelyn Claude, Mrs. Allison Lensing, and

 7   Ms. Kiana Vaghefi and Chris Sawders.  So thanks,

 8   everyone, for helping on getting this day ready.

 9                  Before we begin, there's a few

10   housekeeping items.  So first off, the drinking

11   fountains and the restrooms are located out the back

12   door and left, and to your left down the hall, and

13   then they're located on the right side of that

14   hallway.

15                  In the event of a fire alarm or any

16   other reason to evacuate this room, please leave by

17   those lighted exit doors, here or here.  And then take

18   the steps down, and outside we will gather across the

19   street in Cesar Chavez Park.

20                  It is a day-long meeting, so we are

21   planning to take a 75-minute break for lunch around

22   noon, and a 15-minute break at 2:30 in the afternoon,

23   for those of you online just for planning purposes.

24                  If members of the public have digital

25   media that they want to show during their three-minute
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 1   comment period, please bring the external devices to

 2   the OEHHA staff to upload the files before the lunch

 3   break.

 4                  This meeting is being recorded and

 5   transcribed.  Remind people to identify themselves and

 6   speak clearly into the microphones when you are giving

 7   public comment.

 8                  The transcript will be posted on

 9   OEHHA's website.

10                  A little bit of background on the draft

11   itself.  The draft report of this OEHHA study on

12   synthetic turf was released for public comments on

13   March 13th.  The goal of the study was to assess the

14   potential health impacts associated with the use of

15   synthetic turf and playground mats made of crumb

16   rubber.

17                  The Scientific Advisory Panel has held

18   four previous meetings to advise OEHHA on study plans,

19   data interpretation, and reporting of study results.

20   Now, here we are after the publication of the draft

21   report and looking forward to your advice and comments

22   on the draft report.

23                  This report has been a long time

24   coming, six years since our last panel meeting, and

25   several folks have retired that have been involved
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 1   with this.  So before we go forward, I'd like to

 2   recognize their contributions.  First off, starting

 3   with Scientific Advisory Panel member Dr. Linda

 4   Sheldon; lab members Randy Maddalena, Hugo

 5   Destaillats, and Marion Russell; and OEHHA staff

 6   retirees and former project staff Patty Wong, Lori

 7   Lim, Dave Siegel, David Ting, and Rebecca Belloso.

 8                  So with that, I'd now like to do a

 9   little bit more logistics regarding public comment.

10   There will be an opportunity to provide oral public

11   comment in the afternoon.  The public comment will be

12   limited to three minutes per commenter.  For those of

13   you that are in person, you should have received a

14   comment card at check-in.  Otherwise, cards are

15   available on the back table.  Please fill one out if

16   you would like to speak, and then turn it in to the

17   OEHHA staff.

18                  For those of you watching by CalEPA

19   webcast, you'll be able to watch the meeting but

20   you'll need to join the meeting by Zoom to speak or

21   you may send the comments via e-mail to

22   SyntheticTurf@oehha.ca.gov.  Staff will read the

23   comments allowed up to three minutes each as time

24   allows.

25                  For folks who are joining virtually and
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 1   wish to comment, are asked to join the Zoom webinar.

 2   You will receive a link to join the webinar at the end

 3   of the registration process.  If you have provided a

 4   working e-mail address, you will also receive an

 5   e-mail with a link.  When requested by the chair,

 6   individuals may queue to provide oral comment by using

 7   the raise hand function.

 8                  When your name is called to speak, you

 9   will unmute yourself and comment.  If you would like

10   to present slides and have not already sent them,

11   please e-mail them now to SyntheticTurf@oehha.ca.gov.

12                  With that, I'm going to turn it over to

13   Dr. Kannan Krishnan to give a brief introduction and

14   overview presentation.

15                  Kannan.

16             DR. KRISHNAN:  Let me start today's

17   scientific presentation by OEHHA with this brief

18   introduction.

19                  The goal of the OEHHA Synthetic Turf

20   Study (no audio).

21                  This study was designed with the

22   consultations and input from the general public,

23   player support groups, parents, tire industry, and

24   field owners, and we're thankful for that.  And a

25   study of this complexity was only possible due to
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 1   collaborations and partnerships that included Lawrence

 2   Berkeley National Laboratory and California Institute

 3   of Quantitative Sciences at UCB, UCB Center for

 4   Environmental Research and Children's Health, and the

 5   University of Arizona.

 6                  Since the last SAP meeting in 2019,

 7   thanks to the panel input and advice on the design and

 8   implementation of the study, now we have completed the

 9   data analysis, the exposure assessment, hazard and

10   risk assessment and have released the draft report for

11   public and SAP review, as Dr. Edwards mentioned

12   earlier, on March 13th, with the public comment period

13   ending today.

14                  This particular OEHHA study differs

15   from other studies in terms of its uniqueness of the

16   field characterization, exposure characterization, and

17   the human health risk assessment component.

18                  In terms of the field characterization

19   or to understand what are on the fields, we collected

20   air samples right next to soccer activities, important

21   for characterizing inhalation exposure of athletes,

22   coaches, and referees.  We also conducted nontarget

23   analysis to identify chemicals that may be released

24   from crumb rubber and present in the air on the

25   fields.
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 1                  In terms of exposure characterization

 2   to be able to get better estimate of exposure of

 3   athletes, we collected both exposure and activity data

 4   directly from athletes, as Dr. Claude will be

 5   referring to in detail momentarily.

 6                  In order to better evaluate the risks

 7   from exposure to tire-related chemicals, we compiled

 8   and derived toxicity criteria of selected tire-related

 9   chemicals, and we conducted exposure assessment and

10   risk characterization for athletes, coaches, referees,

11   and spectators, both on average and at individual

12   field level.

13                  On average, it reflects exposure across

14   all fields indicative of players, referees, and

15   coaches traveling to many fields.  But as the

16   individual field assessment reflects, playing at the

17   same local field or a home field primarily or only.

18   These are the scenarios for which we've conducted the

19   exposure and risk characterizations.

20                  These aspects will be covered in detail

21   in the upcoming presentations.  First of all,

22   Dr. Jocelyn Claude on field characterization and

23   exposure characterization, and then in the afternoon

24   by myself on toxicity evaluation and risk

25   characterization.

0011

 1                  With that brief intro, I was going to

 2   turn it over to the chair.

 3             DR. EDWARDS:  Thank you, Kannan.  Just for

 4   interest of time, we're going to just go on to

 5   Jocelyn's presentation, and then after Jocelyn's

 6   presentation, we'll have a time for clarifying

 7   questions and panel discussion.

 8                  All right.  Jocelyn.

 9             DR. CLAUDE:  Good morning.  My name is

10   Jocelyn Claude.  I'm a staff toxicologist here at

11   OEHHA, and I have been working on the synthetic turf

12   project over the past ten years.  Happy to be here to

13   kind of sum up what we've done.

14                  I'm going to be talking about the field

15   characterization and exposure characterizations we did

16   for this study.  As evidenced by our report, these two

17   topics encompass quite a bit of information.  Since

18   we've talked a lot about several aspects of these in

19   prior meetings, I'm going to be providing mostly an

20   overview, but I will go into detail in some areas that

21   we haven't previously discussed before.

22                  Here is our outline.  I'll give just a

23   brief introduction to kind of refresh our memories on

24   a synthetic turf field and the various components.

25   Then I'll talk about the field characterization,
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 1   exposure characterization, and I'll sum up with a

 2   short summary before I'll turn it over to Dave and

 3   we'll have discussion then.

 4                  First, I just want to give a brief

 5   reminder of what a turf field is since it's been a

 6   while since our last meeting.  These are fields that

 7   are typically used for recreation.  You can see them

 8   in residential and commercial areas, and they're

 9   designed to look like natural grass fields.  So we

10   focus specifically on synthetic turf athletic fields

11   which are popular due to reduced need for water and

12   maintenance.

13                  And they've also got improved

14   playability, which means they need very little or no

15   rest between use so they can be used all year around.

16                  They're comprised of three basic parts.

17   They've got synthetic grass blades, which look like

18   natural grass blades.  They're attached to backing

19   material, which helps to provide support for those

20   blades.  And then the fields contain an in-fill, which

21   helps support the blades and provides cushion for the

22   fields.

23                  And there are many types of in-fill out

24   there.  You can have crumb rubber, which I'll talk

25   about a little bit.  Also, you can have organic
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 1   materials like husk or coconut.  Our study focused on

 2   specifically the crumb rubber in-fill, and this is

 3   made from recycled automobile and light truck tires.

 4   And after these tires are recycled, they're ground up

 5   into very small pieces and they're used on this field

 6   to provide cushioning.

 7                  So these in-fill particles are the

 8   focus of our study.  We did not specifically look at

 9   blades or the backing materials on these fields.

10                  So now for the field characterization.

11   So this was one of the primary tasks of our study,

12   which was to examine and identify the chemicals that

13   could potentially be released from the in-fill used on

14   these fields.

15                  So to do that we sampled 35 fields

16   across California.  We had a database of roughly 900

17   fields to start with, and we used a random stratified

18   sampling method to ensure that we got representative

19   samples across the state.  The specific details of

20   this can be found in Chapter 2 of the report.  I won't

21   get into too many of those right now.

22                  But we did stratify by both climate

23   zone and region as well as age, since these factors

24   can affect how the crumb rubber itself gets weathered

25   and ages.
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 1                  So you can see here on the map we had

 2   five regions based on climate zones.  Regions 4 and 5

 3   were combined mainly due to the fewer number of fields

 4   that were located in those areas.  And within itself

 5   California has quite a diverse climate.  You have

 6   desert, mountain areas.  You've also got locales where

 7   they have mild temperatures all year round and some

 8   areas where they have very hot summers and very cold

 9   winters.  So all of these types of things can affect

10   how crumb rubber gets broken down and weathered and

11   aged.

12                  So for age we characterized fields

13   based on whether they were less than nine years old as

14   new, and older than nine years old as old.  And we

15   made this cutoff based on discussions with field

16   owners and managers who told us that typically

17   warranties on the fields run out about eight to ten

18   years, and at that point fields may be replaced.

19                  As I mentioned, our goal was to collect

20   the samples to quantify and characterize the

21   chemicals.  Our collaborators at the Lawrence Berkeley

22   National Lab were instrumental in helping us achieve

23   this goal.  They designed an experimental unit that

24   consists of a regulation soccer goal and the depth of

25   the penalty box, as you can see here in this pictures.
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 1                  So the goal net was used as a backstop,

 2   and we had air-sampling packages on both sides as well

 3   as behind the net.  We used volunteers to kind of kick

 4   the ball around on the field to simulate activity on

 5   the field and we also used a soccer ball kicking

 6   machine, as you can see on the picture on the right

 7   here, to kick a ball into the goal area to kind of

 8   simulate activity within that area as samples were

 9   being taken.

10                  Now, the top two pictures here show

11   more details about what the sampling packages look

12   like.  So in addition to the equipment for air

13   sampling, these sampling packages also contained

14   equipment to measure temperature, humidity, wind

15   speed, direction, as well as particle collection.

16                  So we sampled air on the field and at a

17   nearby off-field location so that way we could

18   characterize differences in chemical exposure.  We

19   used targeted chemical lists that we derived from

20   literature research, solvent extractions of crumb

21   rubber, as well as chamber emission and thermal

22   desorption studies.

23                  And our samples were analyzed for

24   volatile organic chemicals, VOCs; semi-volatile

25   organic chemicals, SVOCs; and carbonyls, aldehydes and
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 1   ketones.

 2                  We also did stratified sampling where

 3   we collected samples at different heights above the

 4   field so that way we could differentiate the source of

 5   the chemicals which I'll --

 6                       (Lost audio.)

 7             DR. CLAUDE:  I'll restate that.  That table

 8   at the top there shows the total number of samples we

 9   collected across the 35 fields.  And the bottom table

10   shows how many were detected.

11                  So out of targeted 55 VOCs, we detected

12   46 chemicals on-field and 45 off-field.

13                  Out of 13 targeted carbonyls, we

14   detected 11 on-field and three off-field.

15                  For semi-volatiles we targeted 70 and

16   detected 62 and 60 chemicals, respectively, on- and

17   off-field.

18                  Now, in our analysis of the crumb

19   rubber samples, we collected several hundred crumb

20   rubber samples across all the fields, and they were

21   analyzed with artificial biofluids to simulate dermal

22   and ingestion exposures.  These were analyzed and we

23   identified chemicals and calculated bioaccessible

24   concentrations.  So these are concentrations that

25   would be releasable into the human body for absorption
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 1   from the GI tract or the skin.

 2                  So using our gastrointestinal or GI

 3   fluids, as indicated on the slide, we detected 30

 4   metals and 76 organic chemicals for dermal biofluids,

 5   which was comprised of mainly sweat.  We detected 75

 6   organic chemicals.

 7                  All together, 81 of the 86 targeted

 8   chemicals were detected with 70 chemicals being

 9   detected in both biofluids.

10                  Some of our organic classes that we

11   detected include aldehydes, phthalates, and PAHs.  We

12   did not detect any PFAS in our analysis, which

13   included nontarget analysis on both the air and the

14   crumb rubber samples.

15                  You may note here in the slide, metals

16   were only analyzed in our GI fluids.  There is data

17   that shows that the bioaccessibility of metals in

18   crumb rubber and released into the air is very low, so

19   considering this, inhalation and dermal exposure to

20   metals was very unlikely and was not assessed in this

21   study.

22                  So our chair has joined.  Do we want to

23   take a moment to give an introduction?

24             DR. BALMES:  Thank you.  I don't know if you

25   heard.  I took Capital Corridor Amtrak California
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 1   train from Berkeley this morning, and we made it on

 2   time to Sacramento, except that we were a few yards

 3   outside of the station and there was a signal problem

 4   and we literally sat there for 40 minutes.  So much

 5   for taking public transportation.

 6                  Anyway, I'm pleased that we're finally

 7   having what I think will be the final public workshop

 8   or meeting of this advisory committee.  It's been ten

 9   years.  It's a long time.  The pandemic didn't help.

10   But I'm actually very pleased that we're here to

11   discuss the report, and I think it's, if I might say,

12   well-written.  It's actually understandable, I would

13   think, for many people even without a scientific

14   background.

15                  So I'm sorry I'm late, but I'm pleased

16   to be here, and I look forward to the rest of the day.

17   Thank you.

18             DR. CLAUDE:  Thank you.  To continue, as

19   part of our chemical characterization process, we also

20   used the data to help determine each chemical's

21   primary source.  So we used this to help differentiate

22   which chemicals might be coming from the field versus

23   which chemicals might be coming from other

24   environmental or human sources.

25                  For chemicals that would be coming from
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 1   the field, we designated them as field-related, as

 2   indicated here on the slide.  And from those which

 3   might be coming from another source, we designated

 4   them as non-field-related.

 5                  So for all metals and SVOCs, our target

 6   lists for those chemicals were derived from direct

 7   analysis of crumb rubber itself, so we presumed all of

 8   those to be field-related.

 9                  For VOCs, we used those stratified

10   samples that I mentioned a few minutes ago to help

11   differentiate their source.  So as the VOCs get

12   released from the crumb rubber, they're going to enter

13   the air and become less concentrated as they rise from

14   the surface and mix with the ambient air.

15                  So for VOCs that had statistically

16   significant higher concentrations closer to the field

17   and followed a trend of decreasing concentrations with

18   increasing height, we designated those as

19   field-related.  For all chemicals that lacked that

20   gradient, we designated them as non-field-related.

21                  And the specifics or analysis for this

22   can be found in Chapter 3 as well Appendix D in the

23   report.

24                  So for aldehydes and ketones, for

25   chemicals where there was stratified data available,
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 1   we used that to make the designation.  For chemicals

 2   that didn't have stratified data, we used the South

 3   Coast Air Quality Management District's Multiple Air

 4   Toxics Exposure Study, MATES, exposure as a point of

 5   comparison for our study data from fields in the same

 6   district to make our designation, if there was

 7   chemical data available.

 8                  So if our data was higher than what was

 9   reported by MATES to be the ambient concentration, we

10   designated it as field-related.

11                  And then for chemicals where there was

12   no tower data and no MATES data available, we presumed

13   that it was field-related.

14                  So for the last slide for our field

15   characterization, we collected environmental data at

16   each field, and these data were collected for one hour

17   before, three hours during, and one hour following

18   field activity.  So we collected temperature data

19   continuously at various heights.

20                  The air temperatures decreased as the

21   height increased.  And the average surface

22   temperatures increased as the ambient temperatures

23   increased.

24                  In general, our surface temperatures

25   were about 20 degrees higher than the ambient
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 1   temperatures, and as you can see on the slide, the

 2   maximum reported surface temperature was 131 degrees.

 3                  We also measured ozone, which is known

 4   to affect the aging of crumb rubber.  It's naturally

 5   occurring, but it also is formed near the ground

 6   surface from photochemical reactions.  So all measured

 7   concentrations were within the California ambient

 8   zone's one-hour exposure standard of 90 parts per

 9   billion.

10                  There were three exceedances of the

11   eight-hour standard of 70 parts per billion with a max

12   value of 87 parts per billion.

13                  We collected PM2.5 on and off the

14   field, and levels observed on and off the field were

15   similar and activity did not appear to increase the

16   particle concentrations that were observed.

17                  Moving to the exposure

18   characterization, our goal here was to characterize

19   the exposure of soccer players and other related users

20   of synthetic turf fields.  So we focused on soccer due

21   to its popularity in both males and females.  Players

22   tended to start from a young age and continued all the

23   way to adulthood.

24                  And we looked at four main groups

25   including athletes, soccer coaches, referees, as well
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 1   as spectators.  So we evaluated exposure on-field for

 2   all these groups as well as off-field for spectators

 3   who might sit on the sidelines or stand on the

 4   sidelines.

 5                  These groups have a wide range of ages

 6   that could be associated with them.  So those ages

 7   represent different stages of development, activity

 8   patterns, as well as susceptibility to exposure.  So

 9   to account for this, we broke our receptor age groups

10   into these various groupings, as you can see here on

11   the slide.

12                  Each check mark indicates that we did

13   an assessment for that age group for that receptor.

14   So for athletes, we evaluated ages 2 to 70.  Coaches

15   and referees, we evaluated ages 16 to 70.  And for

16   spectators, we evaluated the third-trimester fetus all

17   the way to age 70.

18                  This slide here shows our exposure

19   model.  So it describes the potential pathways that

20   receptors can be exposed on synthetic turf fields.

21   So, for example, here at the top it illustrates how

22   gases or vapors can be released from the field and

23   available for inhalation by all receptor groups.

24                  Our model also shows which pathways we

25   deemed were either incomplete, negligible, or not
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 1   dominant, such as dermal exposure of vapor and

 2   suspended particles; and thus, we excluded those from

 3   our analysis.

 4                  So for us to evaluate the exposure of

 5   soccer players and the other exposure groups, we

 6   needed to characterize their activities and exposure

 7   patterns.  To do this, we found no information in the

 8   literature that was relevant to help us, so we

 9   developed three exposure studies in collaboration with

10   both UC Berkeley and the University of Arizona, and we

11   conducted three time-activity studies, as we call

12   them.

13                  We did a survey, a field observational

14   study, as well as an archived recording study, and the

15   study reports and data for each of these can be found

16   in the supplemental materials for the draft report.

17                  But briefly, the survey captured soccer

18   players' activity patterns and behaviors on the

19   fields.  We also collected data online and in person.

20   We collected demographic data.  We were able to look

21   at what kind of activities they did during practices

22   like diving or sliding, and the types of direct

23   contact they might have with the field.

24                  We also collected information on the

25   frequency of practices and games, as well as what
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 1   types of uniforms they wore, so shorts and long sleeve

 2   versus long-sleeve shirts; personal hygiene practices;

 3   as well as soccer history.  And overall we received

 4   1,029 responses online and 40 in-person responses.

 5                  And for those 40 in-person responses,

 6   those players were also videotaped at either a

 7   practice or a game.  So University of Arizona analyzed

 8   the videotape that we collected for micro-level

 9   activity data, and so this data tells you the types

10   and behaviors that occur on field with very precise

11   detail, like for how long, how many contacts.

12                  For the archived video recording study,

13   the University of Arizona translated archived footage

14   of children playing on synthetic turf or in playground

15   settings.  And these data were helpful in developing

16   mouthing frequency parameters specifically for the

17   infant spectators on the field.

18                  All together, these three exposure

19   studies were used to help us evaluate inhalation,

20   dermal, and ingestion exposure on the fields for all

21   the receptors.  You can see in this table for each

22   pathway some of the pathway-specific parameters that

23   we developed.

24                  One of them is the time-weighted

25   breathing rate during activity.  So we estimated these
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 1   using reported exertion levels from the survey data,

 2   as well as we looked into the literature to develop

 3   some breathing rates that would be relevant for

 4   trained athletes.

 5                  We developed dermal loading onto the

 6   skin, which we used body metric data that was provided

 7   to us along with kind of estimates of what body parts

 8   and to what extent they might be exposed based on how

 9   soccer players report their dress during activities.

10                  We also developed ingestion rates by

11   combining the amount of crumb rubber that might be

12   incidentally or accidentally ingested as well as what

13   might be indirectly ingested from pathways including

14   hand to mouth, hand to object to mouth, and object to

15   mouth.

16                  So the details of how we developed all

17   these parameters can be found in Appendix B in the

18   draft report.

19                  We were also -- we are also able to

20   develop body weight and exposure duration parameters

21   specific to athletes for the soccer scenario.

22                  Though we did not collect survey data

23   specifically for coaches, referees, or spectators, we

24   borrowed parameters from athletes based on some

25   assumptions that are detailed in the report.
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 1                  For instance, for coaches, since

 2   they're the team leaders, we presume that they're

 3   going to be on the field when athletes are on the

 4   field, so we used similar parameters for coaches as

 5   athletes.

 6                  And we used mean values for athletes,

 7   so for coaches, receptors, and spectators, we used the

 8   higher mean estimates, so we took all the means and we

 9   used the highest value to make sure that we would get

10   a protective value.

11                  Now, for the remaining slides, I'm

12   going to talk about our exposure estimation.  So this

13   is where we estimate exposure concentrations and

14   exposure doses, which are the dose that a receptor

15   would be exposed to on the field.

16                  So we evaluated five specific scenarios

17   that differ based on different types of toxicity.  So

18   the first is an acute one-hour inhalation scenario to

19   these 11 chemicals shown here on the screen.  So we

20   did not assess acute dermal or oral exposures, which

21   Dr. Krishnan will talk about a little bit later in the

22   afternoon.

23                  So these short-term, high-level

24   exposures can lead to adverse health effects on the

25   respiratory and circulatory system.
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 1                  So we used acute exposure

 2   concentrations that are equal to the maximum air

 3   concentration that was detected at any time point

 4   across any of the 35 fields in order to get a

 5   health-protective estimate.

 6                  Now, before I continue, Dr. Krishnan

 7   alluded to this a little bit in his introduction.  So

 8   for the data that we collected for both air samples

 9   and in our crumb rubber samples, we have two different

10   options to utilize the data.

11                  One option represents individual field

12   data where we can use values that might represent a

13   single home field or home practice field.  And these

14   would be relevant for acute effects as well as

15   developmental and reproductive effects or DART, as

16   indicated here on the slides.

17                  And DART effects are assumed to have

18   the potential to occur after a single exposure.  So

19   these individual field data, since they're collected

20   on a single day, they're a good surrogate for that

21   one-time, single-event exposure.

22                  The second option would be to use the

23   average across all the 35 fields, which would reflect

24   players traveling for games or tournaments across the

25   state during the soccer season.  And we use this data
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 1   for all other relevant health end points.

 2                  For the one-day exposures I just

 3   mentioned, we used individual field data to evaluate

 4   these chemical end points.  And so we did evaluate all

 5   three pathways.  We did inhalation, dermal, and

 6   ingestion.  So these exposures focus on a single day

 7   or event.

 8                  And so for inhalation we assessed 18

 9   chemicals.  The top ten chemicals that contributed to

10   exposure are listed here on the slide.  And so for the

11   inhalation exposure concentration, we used the average

12   air concentrations for an individual field, and we

13   used an adjustment factor that adjusted by a

14   receptor's breathing rate and the duration of

15   exposure.

16                  For the dermal pathway, we used

17   exposure doses that are represented by the dermal load

18   times the average individual field concentrations in

19   crumb rubber, divided by the body weight.  And so for

20   dermal we assessed 19 chemicals.  And the top ten

21   contributors to exposure are listed here on the slide.

22                  For ingestion, the ingestion dose is

23   represented by the one-day ingestion rate, which

24   assumes a single-event exposure per day, times the

25   average of the individual bioaccessible concentration
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 1   in crumb rubber all over body weight.  So we assessed

 2   20 chemicals for this pathway.  And again, here the

 3   top ten exposure contributors are listed here in the

 4   table.

 5                  So one other end point we looked at was

 6   sensory irritants, and these are chemicals that cause

 7   irritation to the eye and respiratory system.  So

 8   there were three chemicals we assessed by this

 9   pathway, and the exposure concentration for these was

10   just the average air concentrations since it's

11   concentration-dependent mediated effect.

12                  So now for chemicals that have all

13   other end points other than acute, sensory irritation

14   or developmental end points, we evaluated chronic

15   exposure.  We did inhalation, ingestion, and dermal

16   exposures.

17                  So for inhalation, the exposure

18   concentration is equal to the average air

19   concentration times that adjustment factor, once

20   again, for breathing rate as well as exposure

21   duration.  The top ten contributors here are listed on

22   the slide for spectators ages zero to two.

23                  For the dermal pathway, the daily dose

24   is equal to the dermal load times the average crumb

25   rubber bioaccessible concentration times the events
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 1   per year, all over the body weight.  And the top ten

 2   contributors are listed here on the slide.

 3                  For ingestion, we assessed 69

 4   chemicals, and the exposure dose is equal to the daily

 5   ingestion rate times the crumb rubber bioaccessible

 6   concentration over the body weight.  And for all of

 7   these chronic exposures, we did the calculations using

 8   both individual field data as well as the average

 9   across all fields.

10                  For chemicals that are known

11   carcinogens, we calculated lifetime average daily

12   doses for those.  So we assessed each life stage from

13   the third trimester of pregnancy all the way to 70

14   years old, and these doses measured the potential

15   lifetime exposure to a chemical.

16                  In order to do those calculations, we

17   used average daily doses.  So for dermal ingestion,

18   the doses are the same as I just described a couple

19   slides ago.  But I do want to highlight here the

20   average inhalation daily dose.  So unlike for acute,

21   one-day and chronic where we use an exposure

22   concentration, here we use an inhalation daily dose

23   that's equal to the air concentration times a

24   breathing rate over the body weight.

25                  And those average daily doses are used
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 1   to calculate the lifetime average daily dose by

 2   multiplying by an age-sensitivity factor, which is a

 3   time-weighting factor that accounts for increased

 4   susceptibility to chemical exposure earlier in life.

 5   So it modifies the chemical's cancer potency for each

 6   life stage presuming an increased sensitivity early in

 7   life.  So it decreases with age from a factor of 10

 8   for infants to 1 for adults.

 9                  We also include an exposure duration

10   that represents the length of exposure, and all of

11   this is divided by the averaging time, which

12   represents an average lifetime of 70 years.

13                  Shown here are ten chemicals.  These

14   ten chemicals were evaluated across all three

15   pathways.  So on this slide you can see how -- and all

16   these are for spectators zero to two.  So you can see

17   how the lifetime average daily dose can vary across

18   the pathways and how a pathway with the largest

19   contribution can vary for each chemical.

20                  So this afternoon's presentation will

21   look more into how we assess chemicals that were

22   detected across these multi-routes.

23                  So just to wrap up, so we sampled 35

24   fields across California.  We collected air and crumb

25   rubber samples.  We identified chemicals that
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 1   potentially could be released from them.  So we

 2   identified 119 chemicals in the air above the turf

 3   fields as well as 75 chemicals in the dermal extracts.

 4   We identified 76 organic chemicals and 30 metals in

 5   the gastric extracts of crumb rubber.  And we

 6   estimated exposures to these chemicals using

 7   California soccer-specific exposure parameters that

 8   were developed from three time-activity studies we

 9   conducted.

10                  So for all of our calculations where I

11   indicated previously we utilized either individual

12   field data or we utilized the average across all the

13   fields, here I only presented a small fraction of the

14   results.  So for any more results or details, I

15   encourage you to look at the report, both the main

16   report as well as the appendices and supplemental

17   materials as they contain a lot more on the sampling

18   methods and the specific sampling results.

19                  Now, with that, I'd like to turn it

20   back over to Dr. Balmes for clarifying questions and

21   panel discussions and also we want to introduce

22   Dr. Amy Kyle who has joined us.

23             DR. BALMES:  Dr. Kyle, do you want to say

24   hi?

25             DR. KYLE:  I'm happy to be here and happy to
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 1   see you all again, and while I have the floor for just

 2   a moment, I want to say I thought you guys did an

 3   amazing job explaining this in the report.  Truly

 4   amazing.  Blue ribbon.  I do have some questions, but

 5   I just wanted to say that first.  So thank you.

 6             DR. BALMES:  And I will say, because I've

 7   worked with Dr. Kyle for a long time, that's a major

 8   compliment.  And I would like to compliment you on

 9   your presentation just now, the part of it I caught.

10   Because it was also very clear.  Good slides.

11                  Now, the panel may ask clarifying

12   questions or make comments.

13                  Is your mic on?

14             DR. BENNETT:  Again, I agree, this was a

15   great report.  You guys did a great job.  And I feel

16   like some of my clarifying questions are super

17   detailed because those were the only questions I had

18   to come up with, but some of them are bigger.

19                  So on the time activity for the one-day

20   exposure, I wasn't quite clear on the decision to only

21   use the mean exposure duration for the athletes,

22   because especially I did not -- I will admit I did not

23   dig into your appendices.  But it looked like the mean

24   was on the order of the length of one game, and I was

25   thinking for that one-day exposure, you would want to
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 1   be reflective of kind of a day where they're playing a

 2   tournament on a field.  And I wasn't quite sure why --

 3   and maybe I misunderstood why the one-day exposure

 4   seemed to be on the order of only I think it said like

 5   two and a half hours.

 6             DR. CLAUDE:  So for some of the parameters

 7   from the time-activity studies, some of them we asked

 8   them how many days per week do you practice, how many

 9   games per week do you practice or play.  So for some

10   of them, when we calculated, we calculated only using

11   individual athlete's data, so we didn't calculate a

12   mean across all of them.

13                  And for some of them, we did exclude

14   data because we don't know if it's just

15   misunderstanding the question.  We did have some

16   people report that they used like maybe 16 hours a day

17   they practiced on the field or 20 hours a day they

18   practiced on the field.  So some of those higher end

19   values did wind up getting excluded just because we

20   weren't sure about what the data actually looked like,

21   and we didn't want to potentially overestimate too

22   much, telling people six hours a day on the field or

23   something like that.

24                  So we went with the mean to kind of

25   just look at what the average scenario would be.
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 1             DR. BENNETT:  But I think a lot of them do

 2   spend six hours a day on a field on a tournament.

 3             DR. CLAUDE:  Some of these were like for

 4   little kids, you know like six-year-olds or

 5   12-year-olds.  So we're not sure if there was just

 6   misinterpretation of the question.  Like for some

 7   older athletes, we did have some professionals who

 8   answered the survey, and for sure, they might spend

 9   all day on the field practicing or playing different

10   types of games and stuff.

11             DR. BENNETT:  I saw the thing about the 16

12   hours a day.  That did seem a little excessive, but I

13   feel like there's data that clearly was a

14   misunderstanding of the question.  But then to go all

15   the way from those maximum ones that misunderstood

16   down to the average, and basically effectively exclude

17   on your one-day exposure anyone playing a tournament,

18   seemed like an odd choice to me.

19             DR. CLAUDE:  And a lot of those higher end

20   values, they were definitely the high end.  There was

21   a clear separation too as well between those kind of

22   values where we were like this might be

23   misunderstanding versus the mean.  So we can revisit

24   it to kind of see what -- when we take out what that

25   kind of high-end mean looks like to see if maybe we
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 1   can use something to better represent if there was a

 2   tournament several days.

 3             DR. BENNETT:  Yeah, because I mean, because

 4   if the DART is a health end point applicable to a

 5   one-day exposure, there's a lot of kids that play in

 6   tournaments.  I don't have kids that played soccer

 7   tournaments, but from my friends that did, they would

 8   be at Stockton at 8:00 a.m. and they would be there on

 9   the field until 5:00 p.m. and back the next day for a

10   repeat encore.  I just wasn't sure about that.  So

11   that's my first question.

12                  My second comment was, you talked about

13   how you did not sum athletes -- people being different

14   positions, but I think it's -- actually, I'm going to

15   skip that one.

16                  So my next question is on the lifetime

17   exposure.  I wasn't quite clear, when you summed up,

18   were you summing up assuming a kid went from being a

19   spectator to a player and then through the years or

20   were you just summing the total over each given stage?

21             DR. CLAUDE:  Each given stage.  So we did

22   calculations for the incremental risk, so we didn't

23   sum any of the age groups together.  We presented

24   values for each age group separately.

25                  We didn't assume you'd be a spectator

0037

 1   during pregnancy and then zero to two and then you

 2   might transition to an athlete and then to a coach or

 3   receptor.  We didn't do any summations like that.  We

 4   just strictly calculated for each specific age group

 5   for each receptor.

 6             DR. BENNETT:  And so if you wanted to get

 7   the lifetime risk, somebody would need to sum the --

 8             DR. CLAUDE:  Yeah, you would have to sum the

 9   relevant categories.

10             DR. BENNETT:  You just might want to make

11   that a little bit clearer in the text because that

12   wasn't super clear.

13                  And then on the field selection, it

14   appeared you only had one field that was fairly new,

15   less than a year old.  And it seemed to me that was

16   one with the non-crumb rubber.  And I just didn't know

17   if -- it did look like you had three fields that were

18   a year old.  And I just didn't know if you had done

19   any analysis to see if when those fields were very

20   new, if there was any increase in the VOCs, just

21   because like intuitively you kind of think, huh, that

22   first year they'd have the highest levels.  And I

23   noticed that there was very little measured in that

24   initial time frame.  And I just wanted to hear your

25   thoughts on that.
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 1             DR. CLAUDE:  There is data that shows that

 2   once you know those new fields, that first year is

 3   when you get the largest off-gas of those volatile

 4   chemicals.  So if I recall, we didn't see any specific

 5   increase compared to the other fields for those

 6   fields --

 7             DR. BENNETT:  Because you didn't measure any

 8   the first year.

 9             DR. CLAUDE:  -- either for the air or the

10   crumb rubber because, like I said, we only had a

11   couple out of the whole 35 that we see.  We didn't see

12   very much difference.  As well as other fields too,

13   sometimes the -- sometimes the crumb rubber, it will

14   get in the shoes so it will get taken off the field.

15   So some other fields do replenish the crumb rubber as

16   the season goes along, so the field might not be new

17   but they might still have new areas of crumb rubber

18   that have been on there too, so that might dilute some

19   of that kind of analysis as well.

20             DR. BENNETT:  Do you think it would make

21   sense to know that as like a potential limitation if

22   there weren't really very many?  There wasn't really

23   anything that was less than a year old except for that

24   one, if I remember.

25                  I have other questions but I'll let
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 1   somebody else take a turn for a while.

 2             DR. BALMES:  I'd like to recognize

 3   Dr. McKone, who is remote.

 4             DR. MCKONE:  Thank you.  Sorry I couldn't be

 5   there in person, but I guess the technology I chose

 6   was a little bit more reliable than the train today.

 7   It would have been three of us that would have been

 8   late, but I made it on time.

 9                  First of all, I want to add my

10   compliment.  This is a just such a remarkable study,

11   and of course, we've been following it for years.  But

12   for anyone who has questions about -- I mean, I think

13   for the general audience and the scientific audience,

14   just the detailed efforts to not make assumptions but

15   actually make so many measurements.  You worked with

16   some really good scientists.  I'm biased because some

17   of them worked with me when I wasn't retired and they

18   weren't.  But it was really clever.

19                  And I think it's compelling that this

20   is not just a hand-waving exercise.  It's really

21   literally in the dirt or in the crumb rubber and

22   really looking.

23                  So I had kind of a comment or a

24   question, something I wanted to explore a bit that you

25   alluded to, I think early on about, if you look at
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 1   this list of chemicals, many of these, probably most

 2   of them are chemicals people are exposed to from other

 3   sources.  There are toxic air contaminants or they're

 4   in consumer products.

 5                  I know you tried to mention -- or you

 6   mentioned something about looking at the relative

 7   exposure from people associated with soccer events,

 8   either on-field or off-field.  And I was wondering the

 9   extent to which you were really able to put it in

10   context in terms of cumulative exposure to toxic air

11   contaminants from all other sources.

12                  Again, that's highly variable, so

13   that's hard to do.  Some of the communities that

14   people live in are quite clean and others are coming

15   from communities where I'm guessing a substantial

16   amount of their exposure to these substances may be in

17   their backyard and not on their soccer field.

18                  But I don't know if you could just

19   comment a little bit about how -- I guess how you

20   would address people's question about, is this big

21   relative to their cumulative exposure to these

22   substances from other sources over the lifetime, and

23   if so, how might we communicate that?

24             DR. CLAUDE:  That's a good question.  So

25   yes, we really didn't compare to other sources, like
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 1   for the chemicals that -- like for example, we

 2   detected all the BTEX chemicals.  And when we sampled,

 3   we sampled in the morning during high periods of

 4   traffic and people traveling to work and school and

 5   other places.

 6                  So we did see fluctuations of those

 7   types of chemicals with the time pattern of the day.

 8   So it kind of increased in the morning, and then it

 9   kind of flattened out in the afternoon.  So we did see

10   those kinds of patterns for certain chemicals that we

11   presume you'll have other sources of exposure to them.

12                  So we did do hazard and risk.  We did

13   separate out our calculations for what we presumed to

14   be field-related versus what we might presume to be

15   non-field-related.  And so we did not compare those

16   kind of non-field-related exposures to anything that

17   might be in ambient air or any types of other

18   cumulative exposures from those types of things.

19                  But we did see predominantly that a lot

20   of the exposures were driven by those

21   non-field-related chemicals.  The contribution from

22   the field-related chemicals tended to be much less

23   than the field-related exposures.  So it is a

24   likelihood that a lot of those exposures could be

25   coming from other sources, traffic or some fields are
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 1   located where the area is industrial areas or just

 2   high areas of traffic.

 3             DR. MCKONE:  If I can follow up, it seems,

 4   though this is kind of getting into the next topic,

 5   but mostly the concern is acute exposures, right, or

 6   maybe chronic over a period when someone is in soccer.

 7                  So I guess the question I'm asking is

 8   probably only relevant for chemicals that give rise to

 9   chronic -- long-term chronic exposures and lifetime

10   burdens of disease, whereas I think the bigger issue

11   was acute for a lot of these.  I guess we can take

12   this up this afternoon.  But I think in kind of

13   supporting your response, because the goal was to look

14   at short-term typically acute exposures during a day

15   or during a soccer game.

16                  Then the other non-field-related

17   exposures probably wouldn't matter that much unless

18   they just happened to be near a facility that was

19   having an off-normal event and releasing chemicals,

20   which I don't think that's part of your purview to go

21   into a rare event like that.  But anyway, thank you.

22             DR. BALMES:  Thanks, Dr. McKone.  And if I

23   could just jump in a little bit, Jocelyn.  I think

24   that exchange with Dr. McKone, it might be worth

25   considering adding some wording about how -- even
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 1   though we don't know how the synthetic turf exposures

 2   compare to exposures to, for example, BTEX chemicals

 3   from other sources, I think it's probably worth saying

 4   that it's not likely to be an overwhelming exposure.

 5   Don't use that word.

 6                  But I think somebody reading this might

 7   have that same kind of question that Dr. McKone just

 8   dealt with trying to put it in context.  I know you're

 9   being very careful about on-field and off-field and

10   not exceeding your purview.  But I think putting that

11   in context for the public would be helpful.

12             DR. CLAUDE:  Okay.

13             DR. BALMES:  So I'm going to turn to

14   Dr. Eckel next.

15             DR. ECKEL:  I would like to echo the rest of

16   the panel and say that this is a really great study.

17   I really enjoyed reading it, and I've enjoyed seeing

18   the development over time, and so my comments are

19   coming from a statistician point of view.  So I really

20   appreciated the rigor that I saw and the sampling of

21   the fields, that stratified random sampling to really

22   characterize the different ages and the different

23   climate areas of California.  I thought that was

24   great.

25                  And I also really appreciated the
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 1   characterization of the on-field based on the height

 2   of the VOCs, for example, using that linear mix model.

 3   I thought that was great to see that -- the state of

 4   the science on statistical methodology.

 5                  I did have one question about the

 6   exposure characterization, and I saw looking at like

 7   individual fields versus looking at averages across

 8   all the fields of exposures to chemicals, and I was

 9   wondering, did the approach that you take -- when I

10   was reading through and seeing your presentation, it

11   looked like for shorter exposures, like maybe one-day

12   exposures, you looked at individual fields, but for

13   longer exposures it was more of an average across all

14   the fields.

15                  But I was wondering if maybe that

16   didn't capture individuals who maybe are playing on

17   the same home field over a period of years because an

18   average does attenuate a little bit the extremes.

19             DR. CLAUDE:  And we did.  So for those ones

20   like the chronic exposure, we did do calculations with

21   the average across all the fields, assuming people

22   will travel, but we also did those individual fields

23   assuming people might have a home base kind of field

24   for practice and/or games.  So we do have both those

25   data.
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 1             DR. ECKEL:  Oh, great.

 2             DR. CLAUDE:  So it's both in the appendix.

 3   In the main report we just have the individual data,

 4   but we did present the data for both.

 5                  And generally, when we look at the

 6   distribution of the individual fields as well, the

 7   average value tended to fall right around where the

 8   average across all the fields looked at.  So we

 9   thought that was -- we were like that's nice-looking

10   data, right, that were our average.  So we did kind of

11   look at both of those situations to kind of see what

12   it would look like, especially for like younger kids.

13   They're probably most likely not going to travel

14   across the state.  They'll probably have that one

15   field that they might look at.

16                  So we did look at both of those

17   scenarios for the chronic exposures.

18             DR. ECKEL:  Thank you.

19             DR. BALMES:  I would be careful in saying

20   that they wouldn't travel across the state.  I had a

21   kid who was on a traveling team, and he traveled all

22   over the state.

23                  Dr. Avol.

24             MR. AVOL:  I just have a couple of questions

25   and I might ask you a question much larger than this,
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 1   which is, I know you focused on exposure

 2   characterization, and this afternoon we'll hear more

 3   about the health assessment, but some of your summary

 4   and questions did get -- had some of the health.  So I

 5   don't know whether to hold this and expect that we'll

 6   hear more in the afternoon or ask it now.

 7             DR. CLAUDE:  I would say ask now because the

 8   topics do very much kind of intertwine with each

 9   other.  So I would say ask away, and if there will be

10   more on it this afternoon, we can talk about --

11             MR. AVOL:  I only have maybe one or two

12   additional comments over and above my colleagues.  And

13   parenthetically, I will say that as a parent of

14   children who did play lots of soccer on lots of fields

15   and did play both local AYSO and traveling squad team,

16   Dr. Balmes is exactly right.  We were all over the

17   state.

18                  But more importantly, I think for many

19   hours a day, particularly at tournaments, as

20   Dr. Bennett suggested, the teams will stay at or near

21   the fields and be there for hours of the day.  So I

22   think you may have thought about it may be only

23   minimal exposures that you consider in the scheme of

24   what teams actually do in these tournaments.  We were

25   there for a weekend.

0047

 1                  So I think whether that comes up in the

 2   limitations or discussions or commentary, I think it's

 3   worth thinking about how you sort of address that.

 4   Because I know that's an issue for many parents who

 5   are going to look at this and say, well, wait a

 6   second.  That's not my experience.

 7                  I have two questions related to what

 8   you presented and then your summary.  But you talked

 9   about this sort of defining point, older or younger

10   than, I guess, nine years of field life.  But when you

11   summarized your data, you didn't say anything about

12   whether there was any appreciable difference you

13   wanted to call attention to, or just say that you

14   really didn't see much difference.

15                  Again, Dr. Bennett alluded to this

16   question of the very new fields, which is certainly an

17   issue.  But because there's so many fields in use

18   across California and the country, I was wondering if

19   you did have any insights or whether there will be

20   more said in the final report about this dichotomy --

21   if there is such a dichotomy.

22             DR. CLAUDE:  We really didn't see much of

23   that kind of separation between like the old versus

24   the new because, like I said, some of those older

25   fields as the years go on, they do replenish the
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 1   crumb.  So when your field gets to be nine years old,

 2   your crumb is likely not going to be nine years old.

 3   You will have replenished either certain areas or the

 4   whole field by that time point.

 5                  But we could make a note in the report

 6   to address that we didn't see that kind of breakdown,

 7   that old versus new kind of difference in either the

 8   VOCs, the difference in the release or the crumb

 9   rubber, the presence of those chemicals.

10             MR. AVOL:  I think it also would be useful

11   for the public to understand better through OEHHA's

12   sort of guided expertise eyes to say something about

13   the mean versus the max in terms of what you've seen

14   in the range of these fields.  Because, again, you

15   talked about a number of fields.  You talked about a

16   number of concentration, but then you sort of focused

17   in on this is the average exposure.  This is the

18   average thing.

19                  I understand why we do that, but I

20   think there's still some concerns about these outlier

21   conditions which do -- may not be so much outlier for

22   a number of people.

23             DR. CLAUDE:  Yes.  Thank you.

24             DR. BALMES:  Dr. Kyle.

25             DR. KYLE:  Thank you.  I'm thinking about
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 1   not only the details of the study and the methods but

 2   also what did we learn from this is kind of the main

 3   thing on my mind because of some of the reasons people

 4   mentioned of the depth of the analysis that you did,

 5   the creativity of it, and the fact that we looked at

 6   this in a different way than we often do.

 7                  And so this is the spirit in which I'm

 8   asking this question.  I don't know if it's germane,

 9   really, to this part, but it's from the beginning.

10   I'm trying to understand what we thought we'd find and

11   then what we found in terms of the substances in this

12   material.  And I'm very interested in how that

13   distributed about between the air, dermal, and the

14   ingestion-related one.

15                  I think that that pattern is really

16   interesting.  But my first question for you is,

17   remember the ones that fell out because we couldn't

18   find an analytic standard for them?  Did they ever

19   reappear anywhere?  And I understand why you took them

20   out, I think.  But I also would like to figure out

21   what they -- I'd like to commemorate that there was

22   some number between 10 and 100, I think.

23             DR. CLAUDE:  I forget the exact number, but

24   yeah, so if it disappeared before we could do -- find

25   the standard.  So we didn't look for it after that.
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 1   Because when we did our analysis, we had those

 2   specific targeted lists that we used.  So if it fell

 3   out before it got to that point, we didn't look for it

 4   again in the rest of the analysis.

 5             DR. KYLE:  But can we find that again?

 6             DR. CLAUDE:  We can pull out those lists of

 7   chemicals.

 8             DR. KYLE:  Because I would just like to see

 9   what was left there and the reasons it was left there.

10   And I'm not saying you made the wrong decision, but in

11   terms of what we learned from this, there's something

12   we learned about that piece of it too, and the issue

13   of standards and why they're not available and what is

14   it we don't have standards for at all.  And I'm

15   running into this in other contexts as well.  But

16   there are whole areas of inquiry that are limited

17   because, oh, gee, we don't have a standard, which in

18   the 21st century seems like kind of a lame answer,

19   doesn't it?

20                  So I would like to figure out the right

21   way to ask about that.  So I guess that's the main

22   thing I'm going to ask right now.  I have some others

23   for later, but thank you.

24             DR. BENNETT:  I had some other questions on

25   that, because I got a little confused on some of the
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 1   non-targeted stuff.  So the non-targeted wasn't done

 2   by LBNL?  It was done somewhere on campus by different

 3   people?

 4             DR. CLAUDE:  LBNL analyzed the samples, they

 5   got the extracts, and the sample extracts were

 6   analyzed by UC Berkeley's QCB lab because LBNL did not

 7   have a liquid gas -- a liquid chromatography machine.

 8   So LBNL did all the GC/MS, and then the QCB lab at

 9   Berkeley did all the liquid chromatography.

10             DR. BENNETT:  And that was only on the pilot

11   samples then?

12             DR. CLAUDE:  It was the pilot and then -- we

13   did pilot and then we did a second phase where we --

14   pilot we did four and we did the manufacturing

15   samples, and then we expanded a little bit for the

16   second phase and we did some of those.

17             DR. BENNETT:  And then in addition to the

18   ones that you couldn't buy the standard for, were

19   there other ones that you just couldn't identify for

20   sure what the compound was?  The nontarget world, they

21   come up with so much stuff, and I also felt a little

22   bit like ...

23             DR. CLAUDE:  And I think a couple meetings

24   ago we showed some of the chromatograms, and you could

25   see there's so much stuff in there.  So there was some
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 1   stuff, I think, that we weren't able to identify.  I

 2   don't know off the top of my head the magnitude of how

 3   many that was, but there was some stuff that was just

 4   kind of out that we were not able to identify.

 5             DR. BENNETT:  It said they didn't find any

 6   of the PFAS in that.  So did they look -- they ran a

 7   library of PFAS versus the nontarget?

 8             DR. CLAUDE:  Yeah, so in our nontarget

 9   analysis we didn't see any PFAS, but also we looked at

10   the crumb rubber, so we didn't look at any of the

11   blades or the backing which is likely where the PFAS

12   would be present.  And in the air samples PFAS are

13   likely not going to volatilize.

14             DR. BALMES:  And that's in the report.

15             DR. CLAUDE:  Yes, and we did put that in the

16   report.

17             DR. BENNETT:  And you didn't really look for

18   any OPEs either, the organophosphate ones?

19             DR. CLAUDE:  No.

20             DR. BENNETT:  I was also confused on the

21   volatile sulfur compounds because it said they did

22   something with the volatile sulfur compounds in the

23   pilot, and then that seemed to go away.  I didn't see

24   where there was any reference to like "we just didn't

25   see anything."
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 1             DR. CLAUDE:  So those volatiles, that was

 2   for the benzothiazole that we wanted to make sure if

 3   it was there, we captured it; as well as the

 4   2-Mercaptobenzothiazole.  So when we were doing the

 5   analysis, they came up in the regular VOC analysis, so

 6   we wound up not needing to do the additional

 7   specialized sampling and analysis for those volatile

 8   sulfur compounds.

 9                  So that was mainly to make sure that we

10   saw the benzothiazole.

11             DR. BENNETT:  Okay.  I missed that, so you

12   might just want to put -- I mean, maybe it was in

13   there but ...

14                  Then I have one more question on the

15   chemical analysis.  So I did notice that you guys did

16   find a few fields where the maximum was just really

17   high for a few compounds.  I didn't ever find anything

18   to get a sense as to whether or not those really high

19   levels were scattered across different fields or if it

20   was just like a limited number of fields that tended

21   to be the outlier fields for all of the different

22   concentrations.

23                  I didn't know if you did anything to

24   look at that or not, to just get a sense of is it one

25   chemical high here and another somewhere else or is it
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 1   just some fields that were just high.

 2             DR. CLAUDE:  We didn't look to see if -- you

 3   know, in the high end, those fields, it was all one

 4   field.  We did note some fields did tend to have

 5   higher concentrations of chemicals.  We measured wind

 6   speed and all that kind of -- so for some fields we

 7   did look to see if that kind of played into seeing

 8   those higher levels.

 9                  And we did have some fields where we

10   had frequent changes in wind direction that we noted,

11   so that could be why we did see either higher or lower

12   concentrations of chemicals.  But we didn't look to

13   see if those higher values all tended to congregate in

14   one field.  We didn't look specifically at that kind

15   of individual analysis.  But that's something we could

16   look at to see if it was localized into certain areas,

17   all those max values.

18             DR. BENNETT:  I think that's everything I

19   had.

20             DR. BALMES:  I think Dr. Avol has another

21   question.

22             MR. AVOL:  I have one question to sort of

23   help place this into relevance.  Given that the

24   sampling on this study, I mean, it was an excellent

25   study, tremendous detail has evolved -- been
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 1   appreciating.  But given that the sampling was done

 2   almost ten years ago, and I think it's fair for public

 3   to ask a question of relevance in terms of current

 4   fields.

 5                  So I don't know if there's information

 6   that you have access to or if you looked at or even

 7   thought about as to whether in today's fields in the

 8   last five years, the fields that are being used now,

 9   if crumb rubber from passenger and light-duty vehicle

10   trucks is still the primary in-fill or if there has

11   been a move by the industry to go to coconut or

12   something else, that is, is all your hard work

13   still --

14             DR. CLAUDE:  Still relevant?  Yeah.  And

15   when we did the study ten years ago, there was already

16   that you started seeing kind of people moving towards

17   the alternatives because the senate, they tried to

18   push for that moratorium to stop installing fields and

19   parents became more, "Are we going to put this?  Is

20   there an alternative?"  That's why we did see those

21   organic, corn husks, coconut husks, you've got sand,

22   and I forget Nike, they had their recycled shoe rubber

23   kind of in-fill.

24                  So there have been quite a few in-fills

25   that have been pushed in the past ten years as well.
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 1   And we haven't updated our database, so we don't know

 2   of the 900 that were in California how many might

 3   still be around or how many might have switched to an

 4   alternative or gone back to natural grass.  So we

 5   don't have that information at this time, but yeah.

 6             DR. BALMES:  Anybody else have another

 7   question?

 8                  So I have one issue, and it may not be

 9   the right time.  I know we have public comment this

10   afternoon.  But the report came out in March.  Have

11   there been written comments from the public, from

12   scientists, that you can tell us how you responded to?

13             DR. CLAUDE:  So we received actually a

14   comment yesterday, a written one, to our e-mail -- so

15   we received a comment yesterday from the public that

16   obviously we haven't responded to yet, but it dealt

17   with the issues around the heat stress on the field

18   and the temperatures, so that issue where the surface

19   temperature, it gets hot.  So people have complained

20   of getting burns and your shoes are melting.

21                  So after the meeting we'll read into

22   that comment more and see how we address those issues

23   there.

24             DR. BALMES:  Was that the only written

25   comment?
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 1             DR. CLAUDE:  That's the only written

 2   comment.

 3             DR. BALMES:  That actually dovetails to a

 4   concern.  Dave and I, when you posted the surface

 5   temperature, I said "Whoa."  This is only going to get

 6   worse with the climate change -- dare I use that term?

 7                  And I have heard about when my son was

 8   a soccer player, when it was really hot, how they felt

 9   the heat in their shoes and didn't like to fall when

10   it was that hot.

11             DR. CLAUDE:  Yeah.  And some managers, you

12   don't need to water the fields, but some managers,

13   they do water the field to kind of help to alleviate

14   some of that temperature.  It's only a temporary

15   remedy, but they do tend to water it before the

16   players go on to kind of help with that.

17             DR. BALMES:  Do we think that those high

18   surface temperatures affected exposures to the various

19   toxicants that you have looked at?

20             DR. CLAUDE:  On hot days you might have more

21   volatilization on those days.

22             DR. BALMES:  But we didn't look at that

23   specifically?  When I say "we," you.

24             DR. CLAUDE:  No, because we collected -- it

25   was mainly the summertime when we collected.  We had a
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 1   lot of those hot days.  So we had very few fields that

 2   we sampled in like the wintertime, and we didn't

 3   sample fields like during both periods.  So if we had

 4   sampled fields during both periods, that would have

 5   been a great way for us to help see.

 6             DR. BALMES:  I think, again, just a little

 7   note in the discussion about how that's a potential

 8   concern would be good.

 9                  Dr. Bennett.  Your mic is off.

10             DR. BENNETT:  One other quick thing.  I just

11   thought on the ingestion, you guys give the mass that

12   you assume for the ingestion.  It might be useful just

13   for readability for a non-science audience to convert

14   that into a volume measurement that would be in

15   something people would be familiar with.

16             DR. CLAUDE:  Okay.

17             DR. BALMES:  That said, I still think given

18   the complexity of the study and the multiple sections

19   of the report, it's in pretty public user-friendly

20   form.  Much better than I expected, actually.  As

21   scientists.

22             DR. CLAUDE:  We did work hard on trying to

23   make sure --

24             DR. BALMES:  As scientists we often are not

25   good at communicating with the public, but you did a
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 1   good job.

 2             DR. CLAUDE:  Many thanks.  It was a group

 3   effort.  But thanks to all.

 4             DR. BALMES:  If there are no more questions

 5   from the panel here or Dr. McKone virtually, then I

 6   think we can adjourn early for our lunch break.  But

 7   then we'll come back early.  We'll come back at 12:45

 8   instead of 1:00.

 9                           (Recess.)

10             DR. BALMES:  Our next speaker is

11   Dr. Krishnan.  Kannan Krishnan.

12                  Take it away.

13             DR. KRISHNAN:  Good afternoon.  Do you hear

14   me okay?

15                  In this presentation I'll focus on

16   toxicity evaluation, risk characterization, and

17   present the conclusions of the draft report.

18                  This study examined the non-cancer

19   hazards and cancer risks as the health outcome, as you

20   see in the first column, from exposure to chemicals

21   from crumb rubber in-fill via multiple routes, as

22   shown in the second column, inhalation, dermal,

23   ingestion, on the synthetic turf fields for four

24   receptor categories, athletes, coaches, referees, and

25   spectators and appropriate age groups in each one of

0060

 1   those categories.

 2                  Specifically, the toxicity evaluation

 3   or the health outcome focused on acute inhalation

 4   exposure to chemicals.  That's the first line

 5   combining the first two columns.  And one-day

 6   inhalation, oral, or dermal exposure to DARTs, or the

 7   developmental reproductive toxicants, on chronic

 8   inhalation exposure to sensory irritants, then chronic

 9   inhalation, dermal, or ingestion exposure to general

10   toxicants.

11                  What we refer to as general toxicants,

12   those that cause chronic effects other than DART or

13   sensory irritation, where the key critical effect is

14   other than sensory irritation and developmental

15   reproductive toxicity.

16                  And then cancer outcome where we

17   calculated the lifetime risk from exposure to

18   carcinogens by inhalation, dermal, and ingestion

19   routes.

20                  In applying these on-field or for

21   off-field exposures, the only difference is that the

22   turf materials are only present on-field, obviously.

23   That's the only difference when it comes to the

24   calculations on-field or off-field.

25                  In terms of the toxicity evaluation of
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 1   these chemicals or the dose-response assessment of

 2   these chemicals requires the knowledge of toxicity

 3   criteria.  The toxicity criteria are basically the

 4   numerical value that quantitatively characterizes the

 5   relationship between the exposure and the outcome such

 6   that either reference exposure level is developed for

 7   non-cancer end points or cancer slope factors are

 8   developed for carcinogens.

 9                  In terms of developing toxicity

10   criteria, we had five complementary approaches.

11   Initially, toxicity criteria developed by OEHHA or

12   other governmental agencies were used.  Then

13   extrapolation using toxic equivalency factors was

14   conducted, particularly using benzo[a]pyrene for the

15   PAHs, and then adopting toxicity criteria from

16   structurally similar chemicals, and then the conduct

17   of route-to-route extrapolation of toxicity criteria.

18   When a value is available for oral route, converting

19   it to an inhalation route and vice versa, particularly

20   for systemically acting chemicals.

21                  Finally, development of de novo

22   toxicity criteria for chemicals based on toxicological

23   studies from the literature.

24                  For chemicals with established toxicity

25   criteria, the most health-protective value based on
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 1   the most sensitive end point was used.  For chemicals

 2   without such established -- my picture keeps coming in

 3   the middle of the slides so it's hard to read.

 4                  For chemicals without established

 5   non-cancer toxicity criteria, as alluded to earlier,

 6   new toxicity criteria were developed either de novo or

 7   based on route-to-route extrapolation or based on

 8   structural similarity.

 9                  For those without any toxicity criteria

10   or toxicity data, those weren't included in risk

11   characterization.

12                  In terms of the data availability for

13   acute toxicity, there were 11 chemicals with tox

14   criteria from OEHHA or U.S. EPA for inhalation route.

15   So that was for the acute inhalation toxicity.

16                  For those without toxic criteria for

17   the acute exposures, comparisons were made with the

18   subchronic health guidance values.  Even though

19   subchronic is a longer duration with lower health

20   guidance values, those were used in this project.

21                  Now, regarding DART, six chemicals had

22   toxic criteria from OEHHA or EPA.  Two were developed

23   in this study and 12 were based on structural analogs.

24                  And for sensory irritation there were

25   three chemicals, as we will see momentarily, and all
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 1   of them were from OEHHA.  And in terms of the chronic

 2   toxicity, for the inhalation route, 41 values were

 3   available from OEHHA, EPA, and the ATSDR.  52 were

 4   based on analog values, structural analogs, and 37

 5   were developed based on route-to-route extrapolation.

 6                  In terms of the oral and dermal route,

 7   the toxicity criteria, 18 of them were available from

 8   OEHHA and EPA, and 36 were based on structural

 9   analogy.

10                  Four relatively nontoxic chemicals were

11   excluded from these calculations.  The limonenes,

12   pinene and carene were those.

13                  And in terms of the cancer slope

14   factor, out of the 23 identified carcinogens in the

15   study, 16 of them had chemical-specific cancer slope

16   factor, five of them had established potency

17   equivalency factor or toxic equivalency factor.  Those

18   are the PAHs, polycyclic aromatic hydrocarbons.  And

19   for two of them, we had derived specific values in

20   this study.

21                  And of the 23 carcinogens, 13 were

22   identified in a single route with a chemical-specific

23   cancer slope factor, whereas ten of them were assessed

24   for multiple routes of exposures, inhalation, dermal,

25   and ingestion.
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 1                  So in terms of risk characterization

 2   combining the exposure assessment and toxicity

 3   criteria, we have evaluated the acute and chronic

 4   non-cancer hazards as well as the lifetime excess

 5   cancer risks for each category; that is, athletes,

 6   coaches, referees, and spectators, for a total of 33

 7   groups, based on individual field data on chemical

 8   concentrations as well as the average across fields,

 9   as we had indicated.

10                  And acute and chronic exposure

11   scenarios for both on-field and off-field were

12   considered in computing the cancer risks and

13   non-cancer hazards.

14                  For non-cancer hazards, initially a

15   hazard quotient for each chemical was calculated.  So

16   hazard quotient is basically the ratio of the exposure

17   metric to the toxicity criterion or the reference

18   value.

19                  So the exposure metric is either an

20   exposure concentration or a dose that's calculated.

21   For inhalation exposures, it's an airborne

22   concentration, whereas for dermal and ingestion

23   exposures, it's an average daily dose.

24                  And the toxicity criterion is a

25   chemical-specific numerical value that reflects the
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 1   potency of the chemical for the specific non-cancer

 2   effect and the route of exposure.

 3                  An example would be the REL, or the

 4   reference exposure levels developed by OEHHA.  So

 5   these are concentrations at or below, which no adverse

 6   health --

 7                       (No audio.)

 8             DR. KRISHNAN:  Thanks for bringing that up.

 9                  Now, for cancer risk, was calculated

10   using the general equation, lifetime average daily

11   dose times the cancer slope factor, CSF.  LADD times

12   the CSF for the route of exposure here.

13                  The cancer slope factor or CSF is a

14   95th percentile upper confidence limit on the slope of

15   the dose-response curve, which is based on continuous

16   lifetime exposure to a substance.

17                  The risk calculations are conducted for

18   multiple chemicals via multiple routes for all age

19   groups.  One in a million or one excess cancer in a

20   population of one million people over a lifetime is

21   considered a negligible risk or de minimus risk level.

22   So that's the benchmark that I will be referring to as

23   we go along.

24                  So now let's start with some of the

25   results of risk characterization.  First, for acute
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 1   toxicity, using the maximum one-hour concentration of

 2   a chemical, detected at any time in any of the fields,

 3   the acute hazard quotient for the inhalation route was

 4   well below the benchmark of 1, both for on-field and

 5   off-field exposures.

 6                  So there's a single field-related

 7   chemical and ten non-field-related chemical, and this

 8   table shows that the on-field acute hazard index was

 9   well below 1 for the field-related chemicals and also

10   was below 1 for the non-field-related chemicals.  And

11   same scenario for the off-field.

12                  The styrene was the only field-related

13   chemical with toxicity criteria here, whereas

14   acetaldehyde, benzene, 2-butanone, 2-butoxyethanol,

15   formaldehyde, phenol, tetrachloroethylene, toluene and

16   xylenes were the non-field-related chemicals that were

17   included in this calculation.  You have already seen

18   this during this morning's presentation.

19                  So those were the chemicals that had

20   sources other than crumb rubber in-fill or the

21   synthetic turf field as the source.

22                  For the field-related chemicals,

23   without toxicity criteria for acute exposures, we have

24   made comparisons of maximal air concentrations with

25   available subchronic health guidance values from other
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 1   sources.  So there are three of them available from

 2   U.S. EPA's PPRTV database and the ATSDR MRL.  And in

 3   all those cases, those concentrations were much lower

 4   than the subchronic health guidance values as well.

 5                  Similarly, for one-day dermal and

 6   ingestion exposures there were no one-day toxicity

 7   criteria available, but there were no exceedances

 8   based on comparisons with the subchronic health

 9   guidance values for the dermal or oral route as well.

10                  Now, after developmental and

11   reproductive toxicants, here on average, the hazard

12   index was less than 1 ranging from .01 to .58 for all

13   the receptor groups and age groups.  That was based on

14   the 24 field-related chemicals.  So it's adding the

15   hazard quotient for all the chemicals via all of the

16   routes yielding a hazard index which was well below 1

17   on average.

18                  Looking at the individual values, the

19   maximal value we could find were -- there were cases

20   where it exceeded 1.  That would be for athletes of 11

21   to 70 years old, when it ranged from 1.2 to 1.8.

22                  The chemical driver in this case was

23   benzo[a]pyrene.  Benzo[a]pyrene was one for which the

24   toxicity criteria was calculated using an uncertainty

25   factor of 3,000.  This means the reference guidance
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 1   value for humans is 3,000 times less than the lowest

 2   concentration at which adverse health effects were

 3   observed in animals, just to put it in perspective in

 4   terms of the data gaps for benzo[a]pyrene.

 5                  And it's also relevant to note that the

 6   parameters and assumptions used for the exposure

 7   assessment -- well, I'll come to that in a moment.

 8                  So here, this picture captures the

 9   maximal hazard index.  You know, the hazard index was

10   calculated for the 24 chemicals for each one of the

11   fields.  I'm picking out the maximal numbers.  One can

12   see that it ranged from 1.2 to 1.8 in athletes of 16

13   to 30 years old, whereas in all other cases it was

14   below 1.

15                  All the average values were within 1,

16   the benchmark of 1, whereas the maximum individual

17   value that we had seen were in the range of that 1.2

18   to 1.8 in those three cases.

19                  So this hazard indices, once again,

20   were calculated based on the 24 chemicals accounting

21   for inhalation exposure during about three hours

22   during each game and practice, ingestion of about

23   300 milligrams crumb rubber per event and dermal

24   exposure based on skin load of about 180 milligram

25   crumb rubber per event.
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 1                  And the odds of all of these occurring

 2   in these age groups were actually low.  They're

 3   indicating a low probability of observing a hazard of

 4   1.2 to 1.8, which is well within the uncertainty

 5   factor of 3,000 used for benzo[a]pyrene which is the

 6   driver in this case.

 7                  Now on to chronic exposure to sensory

 8   irritants.  Here the hazard indices were well below 1,

 9   based on either the field-related chemical, which was

10   styrene, and the two non-field-related sensory

11   toxicants which were formaldehyde and acetaldehyde.

12                  So each individual field hazard was

13   assessed using the field's average concentration for

14   this.  So each field, the sensory irritation hazard

15   indices were calculated based on values from each

16   field.

17                  So these were below .01 for the

18   on-field exposures for all exposure groups, and the

19   off-field numbers were always below .01, and not shown

20   on this table.

21                  So overall, only the field-related

22   chemical styrene evaluated as a sensory irritant did

23   not present a hazard on-field or off-field.  However,

24   you do see the contributions from the

25   non-field-related chemicals in the second column as
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 1   the maximum numbers did exceed 1 in the case of

 2   formaldehyde and acetaldehyde as the non-field-related

 3   contributors.

 4                  Now on to the non-cancer hazards,

 5   chronic effects.

 6                  The average across fields was below 1.

 7   The hazard index was below 1, ranging from .03 to .5

 8   for all receptors.  This was based on 99 field-related

 9   chemicals and 21 non-field-related chemicals.

10                  Now, to the second scenario of looking

11   into the individual field values, the maximal hazard

12   index was below 1 for all receptors except in two

13   cases, or in 31 groups except for two cases.  One is

14   the athletes of 16 to 30-year-old where the hazard

15   index was equal to 1.  And the second was on-field

16   spectators, zero to two years old where the hazard

17   index was 1.2.

18                  So the on-field spectators are children

19   going off of the spectator stands onto the play field,

20   sitting, playing, and eating in the field.  Those are

21   the on-field infant spectators that are being referred

22   to here where there's a small exceedance compared to a

23   benchmark of 1.

24                  In this case the driver was lead and

25   ingestion route was the main contributor as well.
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 1                  Pictorially I'm just capturing those

 2   chronic hazard indices for the field-related general

 3   chemicals.  In this case you see the values for

 4   athletes and then coaches, referees, and finally the

 5   on-field spectators.  Where you see the infant group

 6   all the way in the top, that's the blue circle that

 7   you see just above the dotted line.  That's the one

 8   that I'm referring to.

 9                  So these are the maximum hazard indices

10   calculated.  And this value for the on-field infant

11   spectators, as I mentioned, is driven by ingestion and

12   by lead basically.

13                  And in all other cases it's well-below

14   the reference value of 1.  And also very often you see

15   all of them congested together below.  That's why you

16   don't see all of the colors in there.  So they're all

17   kind of together in there at the bottom, on the bottom

18   and the lower levels.

19                  So this pictorial shows the ingestion

20   contribution is the main driver of the hazard index in

21   the on-field spectators or the infants.  Where you see

22   the distribution of hazard index that goes from below

23   .2 to .4 to .6 to .8 to 1, and above 1, that's the

24   last case where I referred to with the circle in the

25   previous picture.  In all cases it's the ingestion
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 1   that's the driver.

 2                  Whereas in the athletes of 16 to 30

 3   years, it's mainly inhalation that contributed, which

 4   was a driver of the hazard index.

 5                  Finally, the cancer risk.  Here, the

 6   mean cancer risk for combined exposure to field and

 7   non-field-related carcinogens was greater than one in

 8   a million for all receptors.  And it was primarily

 9   driven by the non-field-related carcinogens.  The

10   non-field-related carcinogens accounted for more than

11   90 percent of the cancer values.  That's the mean.

12                  And the mean cancer risk levels

13   associated with field-related chemicals in all the

14   receptor groups, athletes, coaches, referees, and

15   spectators, were below one in a million except for one

16   group, the on-field infant spectators for which it was

17   slightly above the benchmark which was at 1.1 in a

18   million.

19                  So once again, the on-field spectators

20   are the ones who go from the bleachers onto the field,

21   sitting and playing and consuming.

22                  Based on the individual field cancer

23   risk levels, the maximum, when you look at the

24   individual field cancer risk levels, the maximal value

25   exceeded -- was always greater than one in a million
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 1   in two groups.  One, the on-field infant spectators

 2   where the range was .3 to 2.7 in a million.  So the

 3   one in a million is encompassed in there or the slight

 4   exceedance is encompassed in there.  The same with the

 5   athlete groups as well as I'll show in the next two

 6   slides.

 7                  So here we see the range of the values,

 8   the cancer risk levels in each one of the age groups

 9   of the on-field spectators and off-field spectators

10   based on multi-route considerations and multi-chemical

11   considerations.

12                  And I draw your attention to the first

13   bar graph that exceeds the dotted line.  So here it

14   goes from .3 to 2.7.  So those are the -- that's the

15   range of the values calculated for the on-field

16   spectators.

17                  One of the considerations is the

18   assumptions and parameters of going into the exposure

19   assessment and categorizing the risk for the on-field

20   spectators, the infants that get on the field.

21                  They're exposed to about three hours

22   per event.  161 events per year for the infants.  And

23   these are numbers from the supplementary materials.

24   I'm just repeating them.  Oral exposure to

25   153 milligrams of crumb rubber per event, per game,
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 1   that they'll go to, 153 milligrams during those 161

 2   events.

 3                  And dermal exposure or a skin load of

 4   about 50 milligrams of crumb rubber per event during

 5   the 161 events on the children -- in the infants that

 6   get onto the field.

 7                  So considering all of these worst-case

 8   scenarios and parameters used, we conclude that these

 9   do not raise to significant level of concern.

10                  Also, there's the additional

11   application of an age sensitivity factor of 10 to

12   calculate the cancer risk for infants of zero to

13   two-year-old, calculations as Jocelyn had shown this

14   morning.

15                  So considering that we would say,

16   considering that this risk level is of possible

17   concern, particularly because of the hand-to-mouth

18   activity and the ingestion of crumb rubber in-fill in

19   the turf field by the infants.

20                  Similarly, these are the ones for the

21   athletes.  And I draw your attention to the two bars

22   where they're slightly above the benchmark of 1.  The

23   whole range goes from well below 1 to a little above

24   1.

25                  So having presented these numbers for
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 1   the cancer and non-cancer risks, let me move on to

 2   address the considerations of variability, uncertainty

 3   and limitations of the study before concluding.

 4                  In terms of the variability was

 5   addressed to the extent by considering -- to the

 6   extent of considering the various subgroups, the 33

 7   subgroups, seven athletes, four for coaches, four

 8   referees, nine on-field spectators, and nine off-field

 9   spectators.

10                  Additional aspects that deserve mention

11   are the sample heterogeneity.  Given that crumb rubber

12   in-fill is produced from a variety of sources, in

13   terms of automobile waste tires, different tire types,

14   models, brands, production years, age in traffic and

15   so forth, but we have considered this heterogeneity in

16   the analysis of crumb rubber variation within the

17   samples and within the fields in their analysis.

18                  Then for time-activity and exposure

19   parameters, as Dr. Claude mentioned this morning, we

20   conducted a California specific time-activity survey

21   to derive athlete-specific physical parameters and

22   also soccer-specific exposure parameters to better

23   characterize exposures and better characterize the

24   variability there.

25                  In terms of the athlete player
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 1   position, even though we did not consider the

 2   variability among the various athlete positions, given

 3   the concern for the high exposure of chemicals for

 4   goalies due to frequent diving activity and

 5   potentially ingestion of crumb rubber, the study used

 6   a goalie-specific scenario to compute the risk values

 7   for all the athlete exposure scenarios.

 8                  In terms of uncertainty, any risk

 9   characterization should recognize the sources and

10   impact of uncertainty.  In this regard I would bring

11   about three aspects here.  One on the subject of

12   chemical characterization and source designations, a

13   critical concept and aspect of designating the

14   chemicals as being field-related or non-field-related.

15                  You saw the methodologies that were

16   used to characterize them.  But in this study,

17   however, we conducted and presented calculations for

18   both, both field-related and non-field-related.

19   That's the way to address that concern for

20   uncertainty.

21                  And then in terms of exposure

22   assessment, the parameters for coaches, referees, and

23   spectators were based on the time-activity survey

24   collected in athletes.  And we used the highest mean

25   values from athletes for all the other groups to be
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 1   health-protective.

 2                  This task survey did not provide any

 3   information about the amount of crumb rubber ingested

 4   during the course of soccer activities, so we either

 5   used literature data to estimate the direct ingestion

 6   amount and it is likely to be a conservative

 7   overestimate in the exposure on risk assessments.

 8                  On the topic of dose-response

 9   assessment, I think we have already touched upon that

10   for noncarcinogens for chemicals without established

11   values, for which we developed new values applying

12   appropriate factors.  And for the DARTs considered as

13   single-exposure event as being sufficient to cause

14   developmental and reproductive health outcomes, so we

15   did not use the overall average or anything but we

16   considered just a single-day or single-event

17   concentrations there.

18                  Also, the use of the toxic equivalency

19   factor or potency equivalency factor of BaP or

20   benzo[a]pyrene and other PAHs is certainly a source of

21   uncertainty to be kept in mind in this context.

22                  That's what was used to derive the

23   toxicity criteria for benzanthracene,

24   benzofluoranthene, chrysene, indeno pyrene, and

25   cyclopenta pyrene.
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 1                  In terms of the study boundaries and

 2   limitations, I just want to emphasize that we

 3   evaluated the crumb rubber in-fill, but not the

 4   backing materials or the grass blade components.  And

 5   no analysis for metals and fine particulate matter

 6   from the air was conducted due to logistics and

 7   logical constraints.

 8                  However, we measured the bioaccessible

 9   concentrations of metals and crumb rubber for

10   evaluating ingestion exposure, as you saw in this

11   morning's presentation.

12                  Finally, the study conducted

13   assessments for each receptor category and not for

14   various scenarios of combined receptor roles, which

15   can be done given the -- like a person acting multiple

16   roles during a single event or on different roles

17   during a year or more than a year and so forth.

18                  But a time-adjusted hazard index or a

19   combination of cancer risks can be calculated based on

20   what we have presented.

21                  But given the sufficient number of

22   hours, exposure hours used per year in these

23   calculations in any given role, and given essentially

24   that all the risk values were below the -- or above

25   the acceptable benchmark, below the acceptable
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 1   benchmarks, the likelihood of significant health risks

 2   arising from combined those scenarios is considered to

 3   be low, and we indicate that in the report.

 4                  So to conclude, overall, based on the

 5   available data, the methods used and the limits

 6   described in this report, overall the study found no

 7   significant health risks in terms of acute toxicity,

 8   developmental and reproductive toxicity, sensory

 9   irritation, general chronic toxicity and cancer risk

10   to players, coaches, referees, and spectators from

11   on-field or off-field exposures to field-related

12   chemicals in crumb rubber in-fill from synthetic

13   fields.

14                  Based on the maximal values from the

15   individual field data, there were a few instances

16   associated with turf-field-related chemicals that are

17   of low odds of actually occurring that one would

18   consider as of low probability and of low concern.

19   And that would be three cases.  DART in athletes aged

20   11 to 70, chronic toxicity in the on-field infant

21   spectators, and the excess cancer risk in on-field

22   infant spectators and athletes of 16 to 30 years.

23                  And much of these calculations for the

24   on-field infant spectators would indicate that the

25   necessity or the emphasis to reduce the hand-to-mouth
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 1   activity and limiting the time on the turf field for

 2   the infant spectators who get off the spectator stand

 3   and play on the turf fields.

 4                  I would stop at that and address any

 5   questions or clarifications either to me or to

 6   Jocelyn.

 7             DR. BALMES:  Thank you, Dr. Krishnan.

 8                  So the floor is open for the panel.

 9   The dais is open for the panel to comment.

10                       Sandy?

11             DR. ECKEL:  This is Sandy Eckel.  I have a

12   clarification question about the elevated DART for

13   athletes aged 11 to 70.  I think it was on Slide 15.

14   I was just trying to understand the heterogeneity on

15   Slide 15, the hazard index estimates for athletes.

16   And I noticed that -- I at least see three dots that

17   are above the 1, and one dot that's very close to 0,

18   and I was trying to understand what was the driver of

19   that heterogeneity in those estimates there?

20                  Was it different breathing rates?

21   Because it seems like it's by age, these differences,

22   and I was trying to understand why there was such a

23   difference there.

24             DR. KRISHNAN:  Do you want to start or do

25   you want me to start?
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 1             DR. CLAUDE:  I can start.  So a lot of those

 2   groups that are -- so a lot of those groups that are

 3   down there toward right on the X axis, so they look

 4   like they're 0, but those are the values that are like

 5   the less than .01.  And for most of those groups are

 6   the younger age groups, so their time on the field is

 7   a lot less than those older age groups.  And they may

 8   not have as many practices.  They might have one

 9   practice per week, whereas some of the other groups

10   might have two or three practices and games.

11                  So a lot of that is due to differences

12   in exposure frequency.  You do get some of those

13   breathing rates in there because the younger kids

14   aren't going to have as high breathing rates and have

15   such high exertion levels as some of the higher, more

16   competitive athletes.

17                  So a lot of what's driving that is

18   those types of differences and physiological

19   differences in breathing rate and then duration and

20   exposure frequencies.

21             DR. KRISHNAN:  Thank you.  These are maximal

22   values for any of the age groups.  So if you picked

23   the one on the top, the 1.8, that's for the 16 to 30

24   years.  So the average for that across the 35 fields

25   was .6.  So from that distribution we just picked only
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 1   the maximal value to show here in each one of those

 2   cases.

 3                  But all of the averages for all of the

 4   age groups were well-below the reference index of 1.

 5             DR. ECKEL:  Thank you very much.  I had one

 6   other big-picture comment.  My expertise is more in

 7   epidemiology studies, and I noticed that it seems like

 8   these risk assessments are all sort of chemical by

 9   chemical.  And it's very popular in epidemiological

10   studies these days of multiple exposures to look at

11   interactions between different exposures, and it seems

12   like this might not be possible in this kind of study

13   but it might be worth it to mention the limitations

14   that the elements were considered one by one rather

15   than potential joint effects of multiple chemical

16   exposures, if I understand correctly.

17             DR. KRISHNAN:  We'll certainly take that

18   into account and mention that.  One way this study has

19   addressed that is by adding the hazard or the risk

20   associated with each one of the chemicals.  So it's

21   the additivity that's used in this particular case.

22   So that's the hazard index.

23             DR. BALMES:  While we're on this Slide 15, I

24   actually like the way that age strata are shown here.

25   But in the conclusions, when you say DART for athletes
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 1   age 11 to 70, it's the 70 -- I'm 75, so I appreciate

 2   you're worried about developmental reproductive

 3   toxicity for old people, but it doesn't -- I don't

 4   know for public, it just seems like too wide of a

 5   range in terms of summarizing things.

 6                  Again, I don't have any problem the way

 7   it's broken down on Slide 15 because you have each age

 8   group, but it just sounds weird to have DART for

 9   athletes aged 11 to 70.  I know people are still

10   playing soccer at 70, but I don't think there's too

11   much concern about developmental reproductive toxicity

12   at that age.  It just doesn't quite meet the test, to

13   me.

14             DR. BENNETT:  And I had a quick question

15   about the slide too because I wasn't clear.  I thought

16   you didn't calculate the DART for 6 to 11, but you did

17   calculate the DART for 6 to 11 and it was basically

18   zero?  Isn't that one that's on the line, the 6 to 11?

19   What's the value of the 6 to 11 years?  Isn't that

20   that dot that's basically athletes at zero?  That

21   brown dot at zero?

22             DR. CLAUDE:  The 6 to 11 for field-related

23   DARTs is less than .01.  So it was very low.  So it's

24   the 11 to 16 through 50 to 70 that encompassed those

25   three dots.  And there's a little bit of overlap
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 1   between them for those five age groups.

 2             DR. BENNETT:  So the 6- to 11-year-olds had

 3   basically like a hundred times less exposure?

 4             DR. CLAUDE:  Very low, yeah.  Also one thing

 5   to keep in mind, because these are individual field

 6   calculations, so -- there's 35 fields, so not every

 7   DART was tested and detected.  Well, not tested, it

 8   was not detected on each field.  So some fields may

 9   have less detection than others, so that also will

10   take into account in the average.  You might have one

11   field that's only got three versus one that's got all

12   of them.

13                  So some of that difference you're

14   seeing in the levels of the hazard might be due kind

15   of to that too just because some fields having fewer

16   chemicals detected on it as well.

17             DR. BENNETT:  It's just surprising that the

18   exposure is 100 times greater for 11- to 16-year-olds

19   than 6- to 11-year-olds.

20             DR. BALMES:  Did you have --

21             DR. BENNETT:  I did have one other question.

22   Or do you want to go and then I can ask mine?

23             DR. BALMES:  No, you have the floor.  Go

24   ahead.

25             DR. BENNETT:  I noticed on the zero- to
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 1   two-year-olds, you had lead exposure rates, but I know

 2   on -- again, sort of from epidemiology and whatnot,

 3   really seeing no level of lead exposure is safe.  So I

 4   felt like, yeah, you guys probably are taking a

 5   published value for the levels of lead exposure that

 6   were considered safe, but I feel like it would be

 7   important to note that at this point we kind of

 8   consider no exposure to lead as being acceptable.

 9                  I mean, I do agree that you've got, I

10   think, the 153 grams of field ingested is a lot.

11   Again, it would probably be good to convert that into

12   some sort of measurement we can understand.  But even

13   so, I feel like you needed to say a little bit more

14   about any lead exposure being problematic.

15                  It sounds like John might concur with

16   that thought.

17             DR. BALMES:  Well, yes, I definitely agree

18   that no level of lead exposure is currently advised

19   for child development, cognitive development.

20                  You may, Dr. Kyle.

21             DR. KYLE:  I support your comment.  If

22   you're adding lead to children's environment, that's a

23   health concern irregardless of these numbers.

24                  But I was wondering what you used for

25   the hazard index for lead because we don't have a
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 1   hazard index for lead number because there's no safe

 2   level of exposure.  So it talks here as if a hazard

 3   index calculation was used, and I was just wondering

 4   how you did that.  Because I don't think OEHHA even

 5   has one, do they?

 6                  And if this is a look-up, you can

 7   answer that later.  I don't want to draw the meeting

 8   to a close.  This is a small question.

 9                  Do you understand my question?

10             DR. CLAUDE:  Yes.

11             DR. KYLE:  Thank you.

12             DR. BALMES:  While they're working on that,

13   do you have any other comments, Dr. Kyle?

14             DR. KYLE:  Yeah.

15             DR. BALMES:  You may.

16             DR. KYLE:  And this may be more a matter of

17   writing than the science, but the distinction between

18   the so-called field-related chemicals and the

19   so-called non-field-related chemicals is soft under

20   these methods because, as the report says, this is

21   what the report says somewhere else, that we're not

22   really sure whether what is measured on-field and

23   off-field are real differences between what comes from

24   the crumb rubber and what doesn't because of the

25   proximity of the areas, for one reason, the space
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 1   between what was measured on-field and off-field

 2   wasn't necessarily that far away or free of wind

 3   interference.

 4                  And also there's another reason.  I'm

 5   blanking on it right now.

 6                  So I guess I feel like this makes too

 7   much of that distinction.  The way that some of this

 8   is done, it really makes it look like we know that

 9   these are the ones that are, quote, on-field which

10   means from the crumb rubber, and these other ones

11   which are off-field, are therefore not from the crumb

12   rubber.  And we really -- we're not as sure about that

13   as this sounds.

14                  I remember the second reason now.  The

15   second reason was because the crumb rubber also may

16   have blown around.  It's not necessarily strictly

17   limited to the field or any specific proximity.  It

18   gets tracked in and out so that could be another

19   reason.

20                  So I'm not saying we shouldn't do this,

21   but I feel like that softness of that distinction

22   doesn't get drawn into the discussion about -- I don't

23   know if that's exactly uncertainty.  It's a

24   limitation, I guess, or something like that.  I'm not

25   sure what category to put that in, but I feel like
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 1   that was missing from this discussion.

 2                  And it's really quite important

 3   whether -- and also probably unknowable without

 4   spending a lot more money.  Which is kind of part of

 5   the, well, what did we learn from this?  What kind of

 6   studies can we do to figure out actually in the

 7   environment to make these small differentiation

 8   between what's actually on a field.

 9                  In my mind, then, does that mean that

10   when is this kind of research valuable or when should

11   we look at what the ingredients are and make decisions

12   and finding space on that?  That's a policy question,

13   not a science question.

14                  But again, I'm thinking about what did

15   we learn from this.  And one thing we learned is, it's

16   hard to be clear in the environment about what's

17   ambient and what comes from where in a dispositive

18   way.

19                  And I still commend your efforts.  We

20   learned a lot from this.  And so I'm not being

21   critical of doing it, but just that maybe the

22   conclusion is too -- the distinction is too strong.

23   As we think about what we can learn and where in this

24   sort of chain of use, et cetera, it's worthwhile to do

25   studies and how we can make decisions.  It's on my
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 1   mind a little bit.  When is this helpful?

 2                  It's related to the question that

 3   someone raised about, well, are these facts still

 4   true?  When you have something that you know is an

 5   unmanaged mix that's uncharacterized, it may change in

 6   the form of the waste rubber, in ways that no one will

 7   flag for you.  So how long are findings like this good

 8   for and what are the implications for that and should

 9   we spend more time measuring upstream to see whether

10   the upcoming stream is changing.

11                  So those are some thoughts on my mind.

12             DR. BALMES:  Can I butt in for a second?

13             DR. KYLE:  Yes, please, because I need to

14   look up my next point.

15             DR. BALMES:  Because to be fair -- I don't

16   have -- I don't disagree with you that maybe the

17   softness of the field versus non-field exposures could

18   be highlighted, but Section 7.5.1 actually does talk

19   about the issue of field versus non-field being

20   difficult to characterize.

21                  So it may not have been spelled out as

22   clearly as I think you'd like it to be.  And I agree

23   with that.  But it is in there.

24             DR. KYLE:  And I said it was in there.

25             DR. BALMES:  I'm sorry.  I missed that.
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 1             DR. KYLE:  I said I know you have it in

 2   here.  And that's where I learned about it.  I'm

 3   quoting back to them really their own text.  That's

 4   okay.  Maybe it was confusing in my presentation.  But

 5   I think in the way this data is structured, it doesn't

 6   reflect that.  It makes it sound more like a real --

 7             DR. BALMES:  And I agree with you.

 8             DR. KYLE:  Thank you.  So I will yield the

 9   mic for now.

10             DR. BALMES:  I wanted to see if Dr. McKone,

11   who is online, has any thoughts.

12             DR. MCKONE:  I just have a couple of points.

13   One is a kind of a technical question, I guess.  So

14   just to be clear, each of the hazard quotients that

15   were used to aggregate a hazard index, I think you

16   said the toxicity criteria came from either OEHHA or

17   probably a REL or EPA, right?  Was the choice based on

18   which was most restrictive, would lead to the highest

19   hazard quotient?  Or were they all OEHHA RELs?

20                  I can't hear.  I'm not hearing the

21   answer.  Sorry.  I'm not getting ...

22             DR. KRISHNAN:  Okay.

23             DR. MCKONE:  Now I can hear you.

24             DR. KRISHNAN:  There's a schematic in the

25   Chapter 4 that's presented as to how the values were
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 1   chosen.  It's the most health-protective value with

 2   the way it has been the priority.

 3             DR. MCKONE:  That's what I thought.  So it

 4   wouldn't be preferenced to REL.  It would be

 5   preferenced to the most health-restrictive, right?

 6   Which makes sense.

 7                  So the question I have, though, is, it

 8   might be useful to look at the date that the toxicity

 9   criteria was established.  For example, I've done this

10   where we look at OEHHA REL, or we look at EPA,

11   reference dose, and sometimes the one that is most

12   restrictive is also the oldest, and may even be 20

13   years old.

14                  And so one of the things that -- not

15   that it would really change things, but it might be

16   interesting to see if this is the most restrictive

17   value is based on more recent data or older data.  And

18   I don't think -- it's not that you should change it,

19   but it's interesting to see, in terms of understanding

20   some of the uncertainties and other issues, it would

21   just be useful to have a date associated with the

22   toxicity criteria that was used in the hazard

23   quotient.

24                  I don't know if that's possible, but

25   it's kind of useful because for an outsider to look at
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 1   it, "Oh, it was really restrictive," but it was like

 2   1970 study and nobody has updated it.

 3                  Another comment, while people were

 4   talking, I looked up OEHHA's website.  There is no REL

 5   for lead that I could find, but there is a Prop 65

 6   MADL, maximum allowed daily --

 7             DR. KRISHNAN:  Which one are you referring

 8   to?

 9             DR. MCKONE:  For lead.  There's no safe dose

10   for lead, but Prop 65 actually has MADL.

11             DR. KRISHNAN:  So for DART --

12             DR. MCKONE:  Well, it's reproductive under

13   Prop 65.  So that might have been what you were using

14   in the toxicity criteria.

15             DR. EDWARDS:  It's our maximum allowable

16   daily level.

17             DR. KRISHNAN:  That's the MADL.  That's what

18   is indicated on page E8 of the index.

19             DR. MCKONE:  You were saying there's no

20   standard.  Well, there is no REL.  And I'm not sure

21   about EPA, but Prop 65 does have a number, just for

22   information.

23                  This is more of a broader comment and

24   it has to do -- and I think in your summary and

25   discussion I really welcome the fact that it kind of
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 1   gets into issues of confidence and how safe people

 2   are.  I get a little nervous when somebody says,

 3   "Well, one in a million is de minimus, and we're all

 4   safe."  But if it goes above that -- I mean, I always

 5   get a little uncomfortable when somebody says, "Well,

 6   it doesn't meet the standard because it's two in a

 7   million."

 8                  And I always ask, "Well, if somebody

 9   made a bet with me and said you have a one in a

10   million chance of winning a million dollars, how much

11   would you pay?"

12                  And then they say, "What if it goes to

13   2.7 in a million?  Would you double your bet?"

14                  No, not really, right?  It's two in a

15   million.  In the grand scheme of things, 2.7 in a

16   million, in the reality of likelihood and things is

17   not that -- so I think instead of focusing as much on

18   oh, the hazard index went slightly above 1 or the risk

19   was a little over one in a million, it might be -- I

20   mean, not to focus so much on that as the fact -- what

21   I see in this is a study that says, yes, there's

22   health issues but we have high confidence based on

23   everything we did, looking at exposures, looking at

24   toxicity factors.  We're down in numbers that any

25   reasonable person would be comfortable with if you
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 1   trust the toxicity and the exposure assessment.

 2                  And, again, it's just how we discuss

 3   our confidence or communicate the fact that the study

 4   really points to the fact that the community is quite

 5   safe.  There's no reason to run out and put a ban on

 6   all soccer playing on synthetic turf.

 7                  And, again, I mean, that's just a

 8   little bit about crafting the language for

 9   communities.  So I'm not quite sure how to do that,

10   and others may have an idea, but I do get a little

11   nervous when somebody says, "Well, if one in a million

12   is acceptable, two in a million is over the limit so

13   it's not good."

14                  That's the end of my comments.

15             DR. BALMES:  Thank you, Dr. McKone.

16             DR. CLAUDE:  Could I chip in real quick?

17             DR. BALMES:  Go ahead, Jocelyn.

18             DR. CLAUDE:  I just want to address the

19   toxicity criteria.  So we did choose values that were

20   the most health-protective, but we also did put more

21   weight on more recent assessments.  So in the case

22   where we did have some of those chemicals that had

23   criteria from the '80s, if there was a more recent

24   assessment if the value maybe wasn't as low, we did

25   still look at all the data and quite possibly choose
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 1   maybe a value that was higher because based on more

 2   recent data of higher quality.  So we did take that

 3   into account.

 4                  In the appendix, I believe it's

 5   Appendix E, all of the studies and all of the years

 6   for all the criteria that are used are presented, so

 7   that data should be in the appendix.

 8             DR. MCKONE:  That's wonderful.

 9             DR. KRISHNAN:  The workflow is captured in

10   Figure 4-1 in the main report.  That shows not only

11   the most health-protective but also the most recent

12   value was sought for and used.  Thank you.

13             DR. BALMES:  Thank you for that

14   clarification, Jocelyn.

15                  Ed, do you have any comments?

16             MR. AVOL:  I'm still struggling a little bit

17   with, again, it's more in the sense of interpretation

18   and how this is going to be understood by the public.

19   So I'm looking at, I guess, Slide 15, the one-day

20   hazard index and that plot that showed the athletes

21   over a range and then the conclusion, Slide 27, I

22   guess, that sort of said the DART for the athletes age

23   11 to 70.

24                  One comment just as a side issue for

25   those of us who are color-challenged when looking at a
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 1   chart, it would have helped me to somehow identify

 2   what those four dots are under athletes to know who

 3   we're talking about.  So could you actually just tell

 4   me once again so I can make sure that the comment I'm

 5   about to make, makes sense?  The top one.

 6             DR. EDWARDS:  The top one is 16 to 30 years.

 7   The gray one is 50 to 70.  And the third one down --

 8             MR. AVOL:  Which one is the gray one?

 9             DR. EDWARDS:  A little bit below 1.4.  And

10   then the third one at 1.2 is 40 to 50.

11             DR. BALMES:  And the one on the bottom is 6

12   to 11.

13             DR. KRISHNAN:  Actually, there's a table in

14   Chapter 6, page 767.  That's the table that has these

15   numbers.  And we only tried to pull out just the

16   maximum numbers to show in this.

17             MR. AVOL:  I appreciate that the report is

18   much more detailed.  The numbers are there.  But if

19   you're going to use a chart like this to sort of

20   summarize it so people can look at it, I think you

21   want to be sure that you get the right message across

22   that you plan to apply.

23                  So then the question -- not to dredge

24   it up again, this 6 to 11 being almost at zero on the

25   sheet here, which was a little surprising given that

0097

 1   children sort of ages 7 to 11, are a large, if not

 2   substantial, component of the soccer population, the

 3   kids soccer population.  They get per kilogram mass,

 4   they get to pretty high ventilation rates when they're

 5   running around, and they're close to the field, so

 6   they're potentially in the right exposure range.

 7                  And based on what your previous comment

 8   was in terms of, I guess, even a cancer risk, you said

 9   it was from 10 to 1, you assigned some numbers with

10   the highest number being in the lowest ages.  So it

11   seems like they would be in the higher category.

12                  So it seems like -- I guess my

13   expectation is they're all pushing in the direction

14   that they would have been sort of highest in range and

15   it came out sort of just barely being measurable in

16   the chart.

17                  And so I don't dispute the data, the

18   actual data.  If that's what it says, that's what it

19   says.  It's just a question of the interpretation, how

20   you explain that, because it seems like it's -- I

21   wouldn't say inconsistent, but it seems like it's

22   counterintuitive to what all the built-in

23   considerations were leading up to that calculation.

24                  So it seems like it would be helpful to

25   have some sort of sentence or two that explains why
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 1   even children, who we are potentially most concerned

 2   about being exposed on these fields, in this

 3   calculations turn out to be those we need to be

 4   concerned least about.

 5             DR. BALMES:  Dr. Bennett just pointed out --

 6   I didn't notice this before -- the 11 to 16 is not

 7   even showing up.

 8             DR. BENNETT:  And what's also curious is

 9   when you read the table in the text, they don't list

10   the value for 6 to 10.  They start at 11 to 16 in the

11   table.  And now I've put my thing back, I don't

12   remember what table it was.  So it didn't even show

13   that they calculated a 6 to 10.

14             DR. BALMES:  But on Slide 15 there's no --

15             DR. BENNETT:  It's probably under another

16   value, right?

17             DR. BALMES:  It must be under the

18   athletes -- I mean, it must be under 6 to 11.

19             DR. CLAUDE:  In the tables for the

20   individual exposure routes, if the value was below .1,

21   it wasn't put in the table.  So those are the values

22   only that are above .1.  And so for the field-related

23   DARTs too, inhalation was the primary driver of the

24   pathway, and those were very low for those age groups.

25   So that's why they're not in the inhalation table but

0099

 1   they are in the tables for the oral exposures.

 2             DR. BENNETT:  But they're chronic

 3   inhalation -- if you look at Table 6-10, the 6- to

 4   11-year-olds have very similar values to all of the

 5   other age groups for inhalation.

 6             DR. BALMES:  The other thing, as Dr. Avol

 7   just said, or Mr. Avol just said, the ventilation

 8   rates of young kids relative to their body mass is

 9   high.

10             DR. CLAUDE:  Some uncertainty in that

11   aspect.  So in the survey we did, we had a very small

12   number of participants aged two to six.  So for that

13   age group, I think we had three six-year-olds who

14   filled out information.

15                  So we did ask them information about

16   exertion levels.  So their reported exertion levels

17   were lower than the athletes.  They do say they're

18   running at high intensity for most of the practice,

19   whereas the borrowed six-year-old data, they didn't

20   report having --

21                       (No audio.)

22             DR. BENNETT:  And then throwing in that the

23   kids, also probably one of referees to really get at

24   kind of modeling a kid that soccer is their youth

25   sport and they do it all, you'd have a risk value if
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 1   you added those up.  It is slightly over 1 times 10

 2   minus 6.  It would probably be like 5 or 6.

 3                  Just to do that and show, look, even if

 4   we're really conservative and you were dragged to the

 5   soccer field as an infant to watch your older sibling

 6   and you then you played and then you kept playing and

 7   then you were a referee, you know, you pointed out

 8   that you can add these things up, but you just might

 9   want to do a couple scenarios and say here's what it

10   is.  It's still going to be relatively low in the

11   grand scheme of things, but then it just feels like

12   you've taken this extra step to being conservative on

13   the exposure side and it's still showing that the

14   risks are above de minimus, but they're still not that

15   high.

16             DR. BALMES:  Ed?

17             MR. AVOL:  So I have a larger question.

18   This morning we were the beneficiaries of an excellent

19   report on the characterization, this afternoon on one

20   of the toxicity and the risk characterization parts.

21   And so now I'm not sure if there's going to be -- I

22   don't think there's going to be a third presentation

23   on sort of the synthesis of what the whole total

24   picture is in the report.

25                  So I guess I'm asking, put it all
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 1   together, and then you think about what we have.  So

 2   we have this dataset from 2015, and in the appendices

 3   you did go back and you said, well, there have been a

 4   number of studies since then and some additional newer

 5   studies are cited and what the implications or the

 6   reported results of those studies are, and how that

 7   fits with your findings and how that's assimilated.

 8                  In some ways it's sort of like the

 9   report is sort of a picture in time.  And then in the

10   appendices there's sort of additional updates on where

11   we are.  But in the discussion and summary conclusion

12   in the main body of the report, it seems like it would

13   be useful for the public, for the reader, for people

14   to be able to say, "Don't just think about this as

15   this is something we did in the past.  We've looked at

16   what we did, which was exhaustively detailed.  We've

17   looked at what's been done since then to see if there

18   had been any meaningful changes in it, and here is

19   where we sit now," which I think helps to frame the

20   study in a more contextually relevant and important

21   consideration than saying, "Well, all this was done

22   ten years ago.  We better go look back and see where

23   we are now."

24             DR. BALMES:  Any other thoughts from the

25   panel?
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 1                  Dr. Kyle.

 2             DR. KYLE:  On the issue of the chemicals

 3   that fell out because of lack of tox values like the

 4   issue I raised in the first session about let's

 5   identify where things fell out and building on your

 6   comment, I think it would be good to identify that and

 7   where it fell out and what.

 8                  I agree with all the comments that

 9   everyone else has made here too.  I guess the last

10   thing I wanted to say is that I agree our hair doesn't

11   need to be on fire about this issue.  It's not an

12   emergency.  I wouldn't evacuate playgrounds,

13   et cetera.

14                  But if I were advising my friend on the

15   school board about this, I would say I would try not

16   to use this stuff because it has known toxic

17   chemicals.  It's lead.  We don't really know

18   everything about it and you don't necessarily have to.

19   The only context for this is not people coming in and

20   banning it.  It's also an information thing about, are

21   we sure it's safe?  And I would say I agree it's not a

22   huge problem or a crisis, but am I sure it's safe?

23   No.

24                  So I think there's a range of questions

25   people ask.  And there might be some way to
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 1   acknowledge that.  And maybe there isn't because it's

 2   OEHHA, and you're the government, and you're speaking

 3   in kind of a government way.  And someone might sue

 4   you.

 5                  But I do think that the standard you're

 6   setting here in a way is too high and that a lot of

 7   people, they want to avoid things that might be

 8   hazardous.  They want to make sure their kids are

 9   using and have safe food and products and stuff.  And

10   so if you look at this -- and maybe no one wants to

11   answer that -- but would you say you're sure it's

12   safe?  I would say I would probably pick something

13   else if I could, speaking solely for myself, but based

14   with having reviewed this.  Thank you.

15             DR. BALMES:  Dr. McKone, any other thoughts?

16             DR. MCKONE:  No.  I mean, I don't think a

17   government report can really say what Dr. Kyle did,

18   but I think that's kind of the reality of it, is this

19   is not something -- after years of study, we don't see

20   a smoking gun or we don't see anything where it's time

21   to call out or for the state to take regulatory action

22   or ban it.

23                  But it is -- I mean, there's an

24   interesting question of when people say, "Well, what

25   would you do?"  I'm kind of with Dr. Kyle.  It's like,
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 1   well, if you could avoid it, who knows.  If somebody

 2   said, "Are we at risk?"  I would say, "No, I don't

 3   think you are."

 4                  But if you asked me, I would look

 5   through the data and think about it.  There's a lot of

 6   things that are that way but I don't think the state

 7   can write that in a report, but we can say that.

 8             DR. BALMES:  And I'm glad my kid mostly

 9   played on grass.

10                  Dr. Eckel, any other comments?

11                  Well, I guess I would make one comment

12   and maybe let our OEHHA scientists respond.  This

13   report took ten years.  I think it's really an

14   excellent report, as we've all said.  And I realize

15   there was a pandemic in there, and also a change in

16   leadership at the agency and such.

17                  But anyways, a complicated study design

18   with lots of moving parts.  But it really did take a

19   long time.  And now we're saying, is this still

20   relevant, this 2015 snapshot?  I'm not being critical

21   of any individual here, but sort of institutionally,

22   CARB, my agency, is part of CalEPA as well, but it

23   just seems like this took too long.

24                  So in the future when OEHHA has a big

25   task like this -- there's no question it was big --
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 1   we'll probably need to have it better resourced.  I

 2   guess I'll put it that way.  Again, not being critical

 3   of anyone in the room because I think you worked hard

 4   and have a good report to show for it.

 5                  So we finished the morning session

 6   early, which I think is a testament to how well it was

 7   presented.  So we came back early.  I don't think we

 8   really need a break, if I can read the room, at least

 9   my colleagues on the dais here.  Do we need to have

10   our public comments right at 2:45?

11                  Thank you.

12             DR. KYLE:  I've been authorized to bring up

13   a detail, and that is, I was wondering if we could

14   look up how you did the PFAS testing on this because

15   of the reason that there aren't standards either for

16   very many PFAS chemicals.  So I'm -- I'm just curious

17   about.

18             DR. BALMES:  One of the more recent reports

19   did find PFAS.

20             DR. KYLE:  I think from the grass part.

21             DR. BALMES:  Yeah.

22             DR. KYLE:  I'm just interested to know how

23   you did that because you said you didn't find any.

24   I'm wondering what was tested.  What did you test for?

25   And I don't want need to know right now.  But thank
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 1   you.

 2                  And I guess I would also say I guess we

 3   should have looked at the grass too or the -- it's not

 4   grass, the plastic stuff.

 5             DR. BALMES:  Synthetic fibers.

 6             DR. KYLE:  Yes, thank you so much, John.

 7             DR. BALMES:  Blades, yes.

 8                  We need the court reporter for the

 9   public comments, right?

10                  We'll take a five-minute break while

11   waiting to hear from the court reporter.

12                           (Recess.)

13             MS. SUWOL:  I'm Robina Suwol.  I'm the

14   executive director of California Safe Schools.  I want

15   to thank you very much for the opportunity to comment

16   both in writing and provide a short verbal comment

17   today on the OEHHA Synthetic Turf Study Report.

18                  We greatly respect and appreciate the

19   significant time and effort and extensive details

20   contributed by staff and the OEHHA scientific panel in

21   preparing the report.

22                  The report indicates 35 fields were

23   studied, with a focus of risk from tire crumb rubber.

24   Given the wide variation of materials, age,

25   maintenance, and usage of artificial turf across
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 1   California, the limited focus on tire crumb rubber

 2   appears to be insufficient to represent the broader

 3   landscape and variability of all chemicals in

 4   artificial turf installations statewide and their

 5   health impacts.

 6                  We would like to see comprehensive

 7   health and safety assessment with real-time

 8   biomonitoring of individuals actively using the

 9   synthetic turf fields under normal playing conditions.

10                  The current conclusions of health

11   impacts in the report appear to have been determined

12   by the responses of the 1,069 participants who

13   completed online or in-person surveys, designated

14   staff observing and noting 40 videotaped soccer

15   players during five practices and five games, and 35

16   field studies, and artificial biofluid studies, which

17   is a wonderful first step but not the same as

18   real-time biomonitoring.

19                  We hope that future research will

20   evaluate all potential pathways including not only

21   tire crumb, but synthetic turf fibers, backing

22   materials, and in-fill materials, all of which may

23   contribute to health risk.

24                  Without full chemical exposure

25   biomonitoring data, the health risk analysis remains
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 1   limited and speculative.  And given the limitations

 2   identified and the time frame that these studies were

 3   performed in 2015, California Safe Schools

 4   respectfully and strongly urges OEHHA to call for a

 5   precautionary moratorium on installation of new

 6   synthetic turf fields until full comprehensive

 7   peer-reviewed health and environmental risk

 8   assessments, including biomonitoring of active users,

 9   are completed.  The health and safety of our children,

10   athletes, community, and public deserve the highest

11   protection.

12                  And, again, thank you to OEHHA for this

13   report.  Thank you.

14             DR. BALMES:  Thank you, Ms. Suwol.

15                  Do we have any other public comments?

16             MS. VAGHEFI:  I do not see any hands raised.

17             DR. BALMES:  I guess we should keep the line

18   open until 2:45.

19                  Moving on, our next discussion is the

20   final panel discussion and comments.  We've been

21   giving our overall comments along the way.

22                  Any big thoughts, Dr. Bennett?

23             DR. BENNETT:  I've kind of given most of my

24   thoughts.

25             DR. BALMES:  That's fine.
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 1                  Dr. McKone, any sort of overriding

 2   comments?

 3             DR. McKONE:  No.  Just I guess it's a

 4   thought that we probably brought up and discussed, but

 5   I think the real challenge in trying to do all of this

 6   is there is an expectation that people want quick

 7   answers.  And it's very difficult.  I mean, this is

 8   not -- it's just the nature of the issue that you

 9   can't throw together a team, you can't throw together

10   protocols and measurements and deploy them within

11   months.

12                  As you brought out early, Dr. Balmes,

13   it took longer for a number of factors, including the

14   pandemic.  A broader thought is how do we deploy or

15   how does an agency like OEHHA deploy a rapid response?

16   I'm not sure they can.  But it's something I think we

17   all need to think about it, is when communities have a

18   concern.

19                  I mean, a similar issue that I've been

20   involved with but also is the same kind of problem as

21   Aliso Canyon, where communities really need answers

22   and it's just putting together the team and the

23   equipment and the protocols, just takes years.  And I

24   don't know if we can get around that.

25                  And I'm sure there are many others that
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 1   we have experience with.  So that's kind of something

 2   that bothers me at some level, is the failure of the

 3   environmental health sciences community to engage in a

 4   little more rapid response because our problem is we

 5   want to get it right, and if you do a rapid response,

 6   you usually get it wrong.  And that doesn't serve

 7   anyone well.

 8                  So it's kind of rambling, but I think

 9   that's what this and a number of other issues bring

10   up.

11             DR. BALMES:  Thank you, Dr. McKone.

12                  Dr. Eckel, any last comments?

13             DR. ECKEL:  I just wanted to reiterate that

14   I really enjoyed this experience being on this panel.

15   I thought it was a well-conducted study.  I did want

16   to think more broadly.  This study was narrow and it

17   was focused on the chemical exposures from the crumb

18   rubber.  You had some really interesting data on

19   temperature, and I know that that will be of interest

20   to folks in the future.

21                  I didn't look in all the appendices,

22   but if you could include the data, like a plot of the

23   ambient temperature versus the surface temperature,

24   that could be useful to people in the future because I

25   think that will be of growing concern.
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 1                  Thank you very much.

 2             DR. BALMES:  Before I ask Dr. Kyle for her

 3   final comments, I just would echo what you just said

 4   about the heat.  That is in some ways the most

 5   striking thing in the report for me.

 6                  Dr. Kyle.

 7             DR. KYLE:  Thank you.

 8                  I also have enjoyed this and appreciate

 9   the creativity that OEHHA brought to this in doing

10   some things that we don't usually do.  I'm not sure

11   we've drawn the full lessons from those yet.  I think

12   we will, and I appreciate that because sometimes we

13   aren't creative and we do the same thing we did the

14   last time.

15                  I think about this from a little

16   broader point of view in that I think we're in

17   somewhat of a crisis with toxics because we're not

18   able to keep up generally with the identification of

19   toxic materials and substances, characterization,

20   testing, listing, all those things that OEHHA does and

21   other entities like EPA do too.  We're not keeping up

22   with changes in use or anything.  We're still in many

23   ways in 1990.

24                  And so some of the methods and

25   explorations you did here I think would be informative
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 1   to ways to catch up.  And so that's one reason I want

 2   to look into some of these things somewhat.

 3                  But Dr. McKone kind of raised this, we

 4   don't have a rapid response capability.  I think it's

 5   more than that.  We don't have a range of methods that

 6   we can use to do something rather than nothing instead

 7   of the perfect thing.

 8                  And I'm working a lot on PFAS now and

 9   we just got last year the mega reviews of two of the

10   legacy PFAS that were supposedly phased out 20 years

11   ago.  And now we have a long major review that they

12   can use to set a drinking water standard.

13                  Okay, then what about the 800 other

14   ones?  We're nowhere on most of that.  We don't have

15   standards for most of those things.

16                  And this is an endemic problem that

17   we're not keeping up.  So how do we deal with that?

18                  Like I said, I think you all were

19   creative in trying to do some new things and there are

20   things to learn from that, and that's kind of what my

21   next spot is.

22                  Thank you.

23             DR. BALMES:  Thank you for those comments.

24                  And I guess I would just say that while

25   I just express my sort of frustration about how long
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 1   it took, on the other hand I agree with Dr. Kyle.

 2   This is a state agency report that actually was

 3   innovative and looked at multiple -- looked at both

 4   exposure and potential toxicity of the exposures in

 5   creative ways that she said.

 6                  So I'm not in any way trying to devalue

 7   what you've done.  It's our job to look at it,

 8   especially how it translates for future work and to

 9   the public, and I think we've done that.

10                  And I'll ask Dr. Bennett for her last

11   comment.

12             DR. BENNETT:  I just had one more thought.

13   It's kind of related to not being able to keep up and

14   the rapid response thing.  And I think partly a lot of

15   the problem is a lot of the compounds that we're

16   concerned about, we're exposed to every day, and so

17   it's hard to tease out how much came from this event

18   that happened or the fields, and if we go all the way

19   and look at biomonitoring, you can't differentiate out

20   what was already there versus what's new from the

21   event; and the fact that we're not keeping up to have

22   measurement techniques to look at all the new things

23   to see if maybe there is something new that came from

24   some event that happened or particular exposure.  And

25   then, again, understanding how those go into the body
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 1   and what the changes in concentration are.

 2                  So it's just all very challenging, and

 3   I do feel like you guys did the absolute best that you

 4   could with the techniques and methods that we have

 5   available.

 6             DR. BALMES:  And I guess I would say that

 7   one of the main reasons we can't keep up is that new

 8   chemicals and new uses of the chemicals are being put

 9   forward on almost a daily basis, certainly a frequent

10   basis.  And I think Dr. Kyle would probably agree with

11   me, we need to go upstream and assess exposures in

12   toxicity before there's wide market use of something.

13                  I mean, crumb rubber use was supported

14   by the EPA because it was a good use of -- good way to

15   recycle tires, which when they're in a big dump they

16   catch on fire and they burn for months.

17                  Europe has done a little bit better

18   than we have with their REACH efforts, but we really

19   need to be looking at toxicity before market --

20   widespread market use, which we're a long way from in

21   this country.

22                  I think Mr. Avol has a comment or two.

23             MR. AVOL:  So I just have one other

24   consideration.  I think I look at this -- in some ways

25   I look at the reporting in two parts, one in terms of
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 1   the science, which is excellent.  It was diverse.  It

 2   was creative.  Thought about a lot of these pieces.

 3   Many different groups contributed to it, and all

 4   should be thanked as an accomplished piece of work.

 5                  And I think about how this is going to

 6   be used and how it's described and contextualized.  So

 7   on that second point I would just say clearly -- well,

 8   I don't want to put words in your mouth.  But from my

 9   perspective in 2014, 2013, there's a lot of concern

10   about the use of crumb rubber on these fields and that

11   was the focus.

12                  And so it makes contextual complete

13   sense that we systematically went to understand what

14   it was in that rubber which was not meant to be used

15   for children's fields but rather for car tires and

16   truck tires and so forth, to see if there were any

17   health concerns.  So I think that's completely

18   legitimate.

19                  Now that we've looked at that and we

20   understand that, maybe if we could rewind and go back

21   and say, well, there's also the plastic fibers.

22   There's also the cushioning material.  There's several

23   components to this, but clearly the crumb rubber was

24   the red flag in our face that we're trying to

25   understand, and the paints and the coverings and so
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 1   forth on the material.

 2                  So I don't think you need to be

 3   particularly defensive about focusing on the rubber,

 4   but I think, again, in the report, in the summary and

 5   description, maybe in the introduction or rationale

 6   for why this study was set up the way it was, I think

 7   it would be appropriate to say something.  Crumb

 8   rubber is widely and generally used in all this and

 9   was not made for a specific purpose.  And so from a

10   public health standpoint, it was an important question

11   to ask because of the potential for exposure.

12             DR. BALMES:  I think if the panel is

13   finished with final comments, I'll turn the mic over

14   to Dr. Edwards.

15             DR. EDWARDS:  Thanks, John.

16                  All right.  So just wanted to really

17   thank the committee.  Really appreciate all the

18   thoughtful comments from today.  I thought the

19   discussion was excellent, and we really do appreciate

20   the feedback around the draft report and sort of

21   broadly where we can go in the future.

22                  Just to kind of summarize some of the

23   main actions that I heard, I think from the afternoon

24   discussion to -- and also from the morning from

25   Dr. Bennett's comments around sort of the time
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 1   activity relationships, really look at those factors

 2   to -- I guess my quotes here or my notes says "the

 3   soccer is life youth," where there is a strong soccer

 4   component to their everyday activities that we can

 5   kind of look at and see where the values come from

 6   that compared to what we had done.

 7                  The sort of second piece around -- and

 8   this is just a broader categorization, but within the

 9   limitations and the uncertainties to really be able to

10   highlight and provide context into some of the areas a

11   little bit more that we had not looked at before to

12   kind of see if we could tease out a little bit on the

13   first-year effects a little bit more.  And then also

14   to maybe look at heat, if there's any inferences we

15   can make on the evaluation of the temperatures a

16   little bit more throughout the report.

17                  The last item is sort of to kind of go

18   back and have that sort of revisit component to really

19   look at the chemicals that we initially started

20   looking at.  This gets to Dr. Kyle's comments.  And to

21   be able to maybe talk about why they weren't conducted

22   and sort of so that there is an expansion of the

23   discussion to have a broader awareness of these gaps

24   and that was not evaluated during this study.

25                  As for next steps on this report, we're
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 1   going to be taking into consideration the oral

 2   comments that we received today, the panel member

 3   comments, any written comments that we've also

 4   received, updating the current draft and finalizing

 5   later this year.  So we're excited to get to a sort of

 6   closure on this work.

 7                  A couple of -- just to go off of

 8   Dr. Kyle's comments on sort of we're behind a bit.

 9   Just sort of stay tuned.  We had a couple of workshops

10   last year.  It's what Dr. Krishnan is leading a group

11   at OEHHA that just started a couple years ago

12   concerning computational toxicology and new approach

13   methodologies sort of really looking instead of trying

14   to identify everything with animal studies or an epi

15   study to be able to leverage existing information that

16   does have those types of studies, to looking at

17   chemical analogs and so forth from not only a

18   scientific and technical perspective, but also the

19   ability to use in a regulatory construct.

20                  So I think the behindness part could

21   maybe sort of try to -- through this, can hopefully

22   maybe be able to get on par or catch up to some

23   extent.  But I did want to highlight that to this

24   group so that you're aware that we are starting this

25   work and in the next couple years hope to have
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 1   something out in the near future.

 2             DR. BALMES:  I'm glad to hear that, Dave,

 3   because in the academic world that's already been

 4   going on for a few years, as I'm sure Dr. Krishnan

 5   knows.  But it's good to see OEHHA getting there,

 6   getting up to speed.

 7             DR. KYLE:  Dr. Balmes, if I might, just for

 8   a second.  And it's not just you.  Everyone is behind.

 9   I didn't want that to sound like it was OEHHA.  And I

10   listened in to some of those workshops and there's

11   some great stuff there.

12             DR. BALMES:  I would just say this state is

13   blessed to have OEHHA.  Most states don't have

14   anything like this agency.

15             DR. EDWARDS:  So we're just waiting for four

16   more minutes.  Okay.  This is going to be the last

17   call for anyone that wants to have a public comment go

18   on the record.

19                  I don't see anything in the room and

20   we're not seeing anything online.

21                  So with that, I will go ahead and

22   adjourn the meeting.  Once again, thank you for

23   everyone that attended online and in person.  And the

24   panel.

25                  Thank you.
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 1   (Meeting adjourned at 2:41 p.m..)
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		89						LN		4		8		false		           8             DR. BENNETT:  (No audio.)				false

		90						LN		4		9		false		           9             DR. EDWARDS:  Thank you.  Mr. Ed Avol.				false

		91						LN		4		10		false		          10             MR. AVOL:  (No audio.)				false

		92						LN		4		11		false		          11             DR. EDWARDS:  And then Dr. Sandy Eckel.				false

		93						LN		4		12		false		          12             DR. ECKEL:  Hi.  I'm Dr. Sandy Eckel.  I am				false

		94						LN		4		13		false		          13   an associate professor in the Department of Population				false

		95						LN		4		14		false		          14   and Public Health Sciences at USC.				false

		96						LN		4		15		false		          15             DR. EDWARDS:  Online we have Dr. Tom McKone.				false

		97						LN		4		16		false		          16             DR. MCKONE:  Hello.  I'm Tom McKone,				false

		98						LN		4		17		false		          17   professor emeritus at the University of California at				false

		99						LN		4		18		false		          18   Berkeley School of Public Health.				false

		100						LN		4		19		false		          19             DR. EDWARDS:  Thank you.  And our chair,				false

		101						LN		4		20		false		          20   Dr. Balmes, and Dr. Amy Kyle, another member, they're				false

		102						LN		4		21		false		          21   on their way, so they will introduce themselves when				false

		103						LN		4		22		false		          22   they arrive.				false

		104						LN		4		23		false		          23                  I would now like to introduce you to				false

		105						LN		4		24		false		          24   the OEHHA team.  So if you can, just raise your hands				false

		106						LN		4		25		false		          25   in the room so everyone on the panel gets to know who				false
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		108						LN		5		1		false		           1   you all are.				false

		109						LN		5		2		false		           2                  We first off have assistant deputy				false

		110						LN		5		3		false		           3   director for scientific programs, Dr. Kannan Krishnan;				false

		111						LN		5		4		false		           4   our acting chief counsel, Ryan Mahoney.				false

		112						LN		5		5		false		           5                  And as far as our staff goes, we have				false

		113						LN		5		6		false		           6   Dr. Jocelyn Claude, Mrs. Allison Lensing, and				false

		114						LN		5		7		false		           7   Ms. Kiana Vaghefi and Chris Sawders.  So thanks,				false

		115						LN		5		8		false		           8   everyone, for helping on getting this day ready.				false

		116						LN		5		9		false		           9                  Before we begin, there's a few				false

		117						LN		5		10		false		          10   housekeeping items.  So first off, the drinking				false

		118						LN		5		11		false		          11   fountains and the restrooms are located out the back				false

		119						LN		5		12		false		          12   door and left, and to your left down the hall, and				false

		120						LN		5		13		false		          13   then they're located on the right side of that				false

		121						LN		5		14		false		          14   hallway.				false

		122						LN		5		15		false		          15                  In the event of a fire alarm or any				false

		123						LN		5		16		false		          16   other reason to evacuate this room, please leave by				false

		124						LN		5		17		false		          17   those lighted exit doors, here or here.  And then take				false

		125						LN		5		18		false		          18   the steps down, and outside we will gather across the				false

		126						LN		5		19		false		          19   street in Cesar Chavez Park.				false

		127						LN		5		20		false		          20                  It is a day-long meeting, so we are				false

		128						LN		5		21		false		          21   planning to take a 75-minute break for lunch around				false

		129						LN		5		22		false		          22   noon, and a 15-minute break at 2:30 in the afternoon,				false

		130						LN		5		23		false		          23   for those of you online just for planning purposes.				false

		131						LN		5		24		false		          24                  If members of the public have digital				false

		132						LN		5		25		false		          25   media that they want to show during their three-minute				false
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		134						LN		6		1		false		           1   comment period, please bring the external devices to				false

		135						LN		6		2		false		           2   the OEHHA staff to upload the files before the lunch				false

		136						LN		6		3		false		           3   break.				false

		137						LN		6		4		false		           4                  This meeting is being recorded and				false

		138						LN		6		5		false		           5   transcribed.  Remind people to identify themselves and				false

		139						LN		6		6		false		           6   speak clearly into the microphones when you are giving				false

		140						LN		6		7		false		           7   public comment.				false

		141						LN		6		8		false		           8                  The transcript will be posted on				false

		142						LN		6		9		false		           9   OEHHA's website.				false

		143						LN		6		10		false		          10                  A little bit of background on the draft				false

		144						LN		6		11		false		          11   itself.  The draft report of this OEHHA study on				false

		145						LN		6		12		false		          12   synthetic turf was released for public comments on				false

		146						LN		6		13		false		          13   March 13th.  The goal of the study was to assess the				false

		147						LN		6		14		false		          14   potential health impacts associated with the use of				false

		148						LN		6		15		false		          15   synthetic turf and playground mats made of crumb				false

		149						LN		6		16		false		          16   rubber.				false

		150						LN		6		17		false		          17                  The Scientific Advisory Panel has held				false

		151						LN		6		18		false		          18   four previous meetings to advise OEHHA on study plans,				false

		152						LN		6		19		false		          19   data interpretation, and reporting of study results.				false

		153						LN		6		20		false		          20   Now, here we are after the publication of the draft				false

		154						LN		6		21		false		          21   report and looking forward to your advice and comments				false

		155						LN		6		22		false		          22   on the draft report.				false

		156						LN		6		23		false		          23                  This report has been a long time				false

		157						LN		6		24		false		          24   coming, six years since our last panel meeting, and				false

		158						LN		6		25		false		          25   several folks have retired that have been involved				false

		159						PG		7		0		false		page 7				false

		160						LN		7		1		false		           1   with this.  So before we go forward, I'd like to				false

		161						LN		7		2		false		           2   recognize their contributions.  First off, starting				false

		162						LN		7		3		false		           3   with Scientific Advisory Panel member Dr. Linda				false

		163						LN		7		4		false		           4   Sheldon; lab members Randy Maddalena, Hugo				false

		164						LN		7		5		false		           5   Destaillats, and Marion Russell; and OEHHA staff				false

		165						LN		7		6		false		           6   retirees and former project staff Patty Wong, Lori				false

		166						LN		7		7		false		           7   Lim, Dave Siegel, David Ting, and Rebecca Belloso.				false

		167						LN		7		8		false		           8                  So with that, I'd now like to do a				false

		168						LN		7		9		false		           9   little bit more logistics regarding public comment.				false

		169						LN		7		10		false		          10   There will be an opportunity to provide oral public				false

		170						LN		7		11		false		          11   comment in the afternoon.  The public comment will be				false

		171						LN		7		12		false		          12   limited to three minutes per commenter.  For those of				false

		172						LN		7		13		false		          13   you that are in person, you should have received a				false

		173						LN		7		14		false		          14   comment card at check-in.  Otherwise, cards are				false

		174						LN		7		15		false		          15   available on the back table.  Please fill one out if				false

		175						LN		7		16		false		          16   you would like to speak, and then turn it in to the				false

		176						LN		7		17		false		          17   OEHHA staff.				false

		177						LN		7		18		false		          18                  For those of you watching by CalEPA				false

		178						LN		7		19		false		          19   webcast, you'll be able to watch the meeting but				false

		179						LN		7		20		false		          20   you'll need to join the meeting by Zoom to speak or				false

		180						LN		7		21		false		          21   you may send the comments via e-mail to				false

		181						LN		7		22		false		          22   SyntheticTurf@oehha.ca.gov.  Staff will read the				false

		182						LN		7		23		false		          23   comments allowed up to three minutes each as time				false

		183						LN		7		24		false		          24   allows.				false

		184						LN		7		25		false		          25                  For folks who are joining virtually and				false
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		186						LN		8		1		false		           1   wish to comment, are asked to join the Zoom webinar.				false

		187						LN		8		2		false		           2   You will receive a link to join the webinar at the end				false

		188						LN		8		3		false		           3   of the registration process.  If you have provided a				false

		189						LN		8		4		false		           4   working e-mail address, you will also receive an				false

		190						LN		8		5		false		           5   e-mail with a link.  When requested by the chair,				false

		191						LN		8		6		false		           6   individuals may queue to provide oral comment by using				false

		192						LN		8		7		false		           7   the raise hand function.				false

		193						LN		8		8		false		           8                  When your name is called to speak, you				false

		194						LN		8		9		false		           9   will unmute yourself and comment.  If you would like				false

		195						LN		8		10		false		          10   to present slides and have not already sent them,				false

		196						LN		8		11		false		          11   please e-mail them now to SyntheticTurf@oehha.ca.gov.				false

		197						LN		8		12		false		          12                  With that, I'm going to turn it over to				false

		198						LN		8		13		false		          13   Dr. Kannan Krishnan to give a brief introduction and				false

		199						LN		8		14		false		          14   overview presentation.				false

		200						LN		8		15		false		          15                  Kannan.				false

		201						LN		8		16		false		          16             DR. KRISHNAN:  Let me start today's				false

		202						LN		8		17		false		          17   scientific presentation by OEHHA with this brief				false

		203						LN		8		18		false		          18   introduction.				false

		204						LN		8		19		false		          19                  The goal of the OEHHA Synthetic Turf				false

		205						LN		8		20		false		          20   Study (no audio).				false

		206						LN		8		21		false		          21                  This study was designed with the				false

		207						LN		8		22		false		          22   consultations and input from the general public,				false

		208						LN		8		23		false		          23   player support groups, parents, tire industry, and				false

		209						LN		8		24		false		          24   field owners, and we're thankful for that.  And a				false

		210						LN		8		25		false		          25   study of this complexity was only possible due to				false
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		212						LN		9		1		false		           1   collaborations and partnerships that included Lawrence				false

		213						LN		9		2		false		           2   Berkeley National Laboratory and California Institute				false

		214						LN		9		3		false		           3   of Quantitative Sciences at UCB, UCB Center for				false

		215						LN		9		4		false		           4   Environmental Research and Children's Health, and the				false

		216						LN		9		5		false		           5   University of Arizona.				false

		217						LN		9		6		false		           6                  Since the last SAP meeting in 2019,				false

		218						LN		9		7		false		           7   thanks to the panel input and advice on the design and				false

		219						LN		9		8		false		           8   implementation of the study, now we have completed the				false

		220						LN		9		9		false		           9   data analysis, the exposure assessment, hazard and				false

		221						LN		9		10		false		          10   risk assessment and have released the draft report for				false

		222						LN		9		11		false		          11   public and SAP review, as Dr. Edwards mentioned				false

		223						LN		9		12		false		          12   earlier, on March 13th, with the public comment period				false

		224						LN		9		13		false		          13   ending today.				false

		225						LN		9		14		false		          14                  This particular OEHHA study differs				false

		226						LN		9		15		false		          15   from other studies in terms of its uniqueness of the				false

		227						LN		9		16		false		          16   field characterization, exposure characterization, and				false

		228						LN		9		17		false		          17   the human health risk assessment component.				false

		229						LN		9		18		false		          18                  In terms of the field characterization				false

		230						LN		9		19		false		          19   or to understand what are on the fields, we collected				false

		231						LN		9		20		false		          20   air samples right next to soccer activities, important				false

		232						LN		9		21		false		          21   for characterizing inhalation exposure of athletes,				false

		233						LN		9		22		false		          22   coaches, and referees.  We also conducted nontarget				false

		234						LN		9		23		false		          23   analysis to identify chemicals that may be released				false

		235						LN		9		24		false		          24   from crumb rubber and present in the air on the				false

		236						LN		9		25		false		          25   fields.				false
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		238						LN		10		1		false		           1                  In terms of exposure characterization				false

		239						LN		10		2		false		           2   to be able to get better estimate of exposure of				false

		240						LN		10		3		false		           3   athletes, we collected both exposure and activity data				false

		241						LN		10		4		false		           4   directly from athletes, as Dr. Claude will be				false

		242						LN		10		5		false		           5   referring to in detail momentarily.				false

		243						LN		10		6		false		           6                  In order to better evaluate the risks				false

		244						LN		10		7		false		           7   from exposure to tire-related chemicals, we compiled				false

		245						LN		10		8		false		           8   and derived toxicity criteria of selected tire-related				false

		246						LN		10		9		false		           9   chemicals, and we conducted exposure assessment and				false

		247						LN		10		10		false		          10   risk characterization for athletes, coaches, referees,				false

		248						LN		10		11		false		          11   and spectators, both on average and at individual				false

		249						LN		10		12		false		          12   field level.				false

		250						LN		10		13		false		          13                  On average, it reflects exposure across				false

		251						LN		10		14		false		          14   all fields indicative of players, referees, and				false

		252						LN		10		15		false		          15   coaches traveling to many fields.  But as the				false

		253						LN		10		16		false		          16   individual field assessment reflects, playing at the				false

		254						LN		10		17		false		          17   same local field or a home field primarily or only.				false

		255						LN		10		18		false		          18   These are the scenarios for which we've conducted the				false

		256						LN		10		19		false		          19   exposure and risk characterizations.				false

		257						LN		10		20		false		          20                  These aspects will be covered in detail				false

		258						LN		10		21		false		          21   in the upcoming presentations.  First of all,				false

		259						LN		10		22		false		          22   Dr. Jocelyn Claude on field characterization and				false

		260						LN		10		23		false		          23   exposure characterization, and then in the afternoon				false

		261						LN		10		24		false		          24   by myself on toxicity evaluation and risk				false

		262						LN		10		25		false		          25   characterization.				false
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		264						LN		11		1		false		           1                  With that brief intro, I was going to				false

		265						LN		11		2		false		           2   turn it over to the chair.				false

		266						LN		11		3		false		           3             DR. EDWARDS:  Thank you, Kannan.  Just for				false

		267						LN		11		4		false		           4   interest of time, we're going to just go on to				false

		268						LN		11		5		false		           5   Jocelyn's presentation, and then after Jocelyn's				false

		269						LN		11		6		false		           6   presentation, we'll have a time for clarifying				false

		270						LN		11		7		false		           7   questions and panel discussion.				false

		271						LN		11		8		false		           8                  All right.  Jocelyn.				false

		272						LN		11		9		false		           9             DR. CLAUDE:  Good morning.  My name is				false

		273						LN		11		10		false		          10   Jocelyn Claude.  I'm a staff toxicologist here at				false

		274						LN		11		11		false		          11   OEHHA, and I have been working on the synthetic turf				false

		275						LN		11		12		false		          12   project over the past ten years.  Happy to be here to				false

		276						LN		11		13		false		          13   kind of sum up what we've done.				false

		277						LN		11		14		false		          14                  I'm going to be talking about the field				false

		278						LN		11		15		false		          15   characterization and exposure characterizations we did				false

		279						LN		11		16		false		          16   for this study.  As evidenced by our report, these two				false

		280						LN		11		17		false		          17   topics encompass quite a bit of information.  Since				false

		281						LN		11		18		false		          18   we've talked a lot about several aspects of these in				false

		282						LN		11		19		false		          19   prior meetings, I'm going to be providing mostly an				false

		283						LN		11		20		false		          20   overview, but I will go into detail in some areas that				false

		284						LN		11		21		false		          21   we haven't previously discussed before.				false

		285						LN		11		22		false		          22                  Here is our outline.  I'll give just a				false

		286						LN		11		23		false		          23   brief introduction to kind of refresh our memories on				false

		287						LN		11		24		false		          24   a synthetic turf field and the various components.				false

		288						LN		11		25		false		          25   Then I'll talk about the field characterization,				false
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		290						LN		12		1		false		           1   exposure characterization, and I'll sum up with a				false

		291						LN		12		2		false		           2   short summary before I'll turn it over to Dave and				false

		292						LN		12		3		false		           3   we'll have discussion then.				false

		293						LN		12		4		false		           4                  First, I just want to give a brief				false

		294						LN		12		5		false		           5   reminder of what a turf field is since it's been a				false

		295						LN		12		6		false		           6   while since our last meeting.  These are fields that				false

		296						LN		12		7		false		           7   are typically used for recreation.  You can see them				false

		297						LN		12		8		false		           8   in residential and commercial areas, and they're				false

		298						LN		12		9		false		           9   designed to look like natural grass fields.  So we				false

		299						LN		12		10		false		          10   focus specifically on synthetic turf athletic fields				false

		300						LN		12		11		false		          11   which are popular due to reduced need for water and				false

		301						LN		12		12		false		          12   maintenance.				false

		302						LN		12		13		false		          13                  And they've also got improved				false

		303						LN		12		14		false		          14   playability, which means they need very little or no				false

		304						LN		12		15		false		          15   rest between use so they can be used all year around.				false

		305						LN		12		16		false		          16                  They're comprised of three basic parts.				false

		306						LN		12		17		false		          17   They've got synthetic grass blades, which look like				false

		307						LN		12		18		false		          18   natural grass blades.  They're attached to backing				false

		308						LN		12		19		false		          19   material, which helps to provide support for those				false

		309						LN		12		20		false		          20   blades.  And then the fields contain an in-fill, which				false

		310						LN		12		21		false		          21   helps support the blades and provides cushion for the				false

		311						LN		12		22		false		          22   fields.				false

		312						LN		12		23		false		          23                  And there are many types of in-fill out				false

		313						LN		12		24		false		          24   there.  You can have crumb rubber, which I'll talk				false

		314						LN		12		25		false		          25   about a little bit.  Also, you can have organic				false
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		316						LN		13		1		false		           1   materials like husk or coconut.  Our study focused on				false

		317						LN		13		2		false		           2   specifically the crumb rubber in-fill, and this is				false

		318						LN		13		3		false		           3   made from recycled automobile and light truck tires.				false

		319						LN		13		4		false		           4   And after these tires are recycled, they're ground up				false

		320						LN		13		5		false		           5   into very small pieces and they're used on this field				false

		321						LN		13		6		false		           6   to provide cushioning.				false

		322						LN		13		7		false		           7                  So these in-fill particles are the				false

		323						LN		13		8		false		           8   focus of our study.  We did not specifically look at				false

		324						LN		13		9		false		           9   blades or the backing materials on these fields.				false

		325						LN		13		10		false		          10                  So now for the field characterization.				false

		326						LN		13		11		false		          11   So this was one of the primary tasks of our study,				false

		327						LN		13		12		false		          12   which was to examine and identify the chemicals that				false

		328						LN		13		13		false		          13   could potentially be released from the in-fill used on				false

		329						LN		13		14		false		          14   these fields.				false

		330						LN		13		15		false		          15                  So to do that we sampled 35 fields				false

		331						LN		13		16		false		          16   across California.  We had a database of roughly 900				false

		332						LN		13		17		false		          17   fields to start with, and we used a random stratified				false

		333						LN		13		18		false		          18   sampling method to ensure that we got representative				false

		334						LN		13		19		false		          19   samples across the state.  The specific details of				false

		335						LN		13		20		false		          20   this can be found in Chapter 2 of the report.  I won't				false

		336						LN		13		21		false		          21   get into too many of those right now.				false

		337						LN		13		22		false		          22                  But we did stratify by both climate				false

		338						LN		13		23		false		          23   zone and region as well as age, since these factors				false

		339						LN		13		24		false		          24   can affect how the crumb rubber itself gets weathered				false

		340						LN		13		25		false		          25   and ages.				false
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		342						LN		14		1		false		           1                  So you can see here on the map we had				false

		343						LN		14		2		false		           2   five regions based on climate zones.  Regions 4 and 5				false

		344						LN		14		3		false		           3   were combined mainly due to the fewer number of fields				false

		345						LN		14		4		false		           4   that were located in those areas.  And within itself				false

		346						LN		14		5		false		           5   California has quite a diverse climate.  You have				false

		347						LN		14		6		false		           6   desert, mountain areas.  You've also got locales where				false

		348						LN		14		7		false		           7   they have mild temperatures all year round and some				false

		349						LN		14		8		false		           8   areas where they have very hot summers and very cold				false

		350						LN		14		9		false		           9   winters.  So all of these types of things can affect				false

		351						LN		14		10		false		          10   how crumb rubber gets broken down and weathered and				false

		352						LN		14		11		false		          11   aged.				false

		353						LN		14		12		false		          12                  So for age we characterized fields				false

		354						LN		14		13		false		          13   based on whether they were less than nine years old as				false

		355						LN		14		14		false		          14   new, and older than nine years old as old.  And we				false

		356						LN		14		15		false		          15   made this cutoff based on discussions with field				false

		357						LN		14		16		false		          16   owners and managers who told us that typically				false

		358						LN		14		17		false		          17   warranties on the fields run out about eight to ten				false

		359						LN		14		18		false		          18   years, and at that point fields may be replaced.				false

		360						LN		14		19		false		          19                  As I mentioned, our goal was to collect				false

		361						LN		14		20		false		          20   the samples to quantify and characterize the				false

		362						LN		14		21		false		          21   chemicals.  Our collaborators at the Lawrence Berkeley				false

		363						LN		14		22		false		          22   National Lab were instrumental in helping us achieve				false

		364						LN		14		23		false		          23   this goal.  They designed an experimental unit that				false

		365						LN		14		24		false		          24   consists of a regulation soccer goal and the depth of				false

		366						LN		14		25		false		          25   the penalty box, as you can see here in this pictures.				false

		367						PG		15		0		false		page 15				false

		368						LN		15		1		false		           1                  So the goal net was used as a backstop,				false

		369						LN		15		2		false		           2   and we had air-sampling packages on both sides as well				false

		370						LN		15		3		false		           3   as behind the net.  We used volunteers to kind of kick				false

		371						LN		15		4		false		           4   the ball around on the field to simulate activity on				false

		372						LN		15		5		false		           5   the field and we also used a soccer ball kicking				false

		373						LN		15		6		false		           6   machine, as you can see on the picture on the right				false

		374						LN		15		7		false		           7   here, to kick a ball into the goal area to kind of				false

		375						LN		15		8		false		           8   simulate activity within that area as samples were				false

		376						LN		15		9		false		           9   being taken.				false

		377						LN		15		10		false		          10                  Now, the top two pictures here show				false

		378						LN		15		11		false		          11   more details about what the sampling packages look				false

		379						LN		15		12		false		          12   like.  So in addition to the equipment for air				false

		380						LN		15		13		false		          13   sampling, these sampling packages also contained				false

		381						LN		15		14		false		          14   equipment to measure temperature, humidity, wind				false

		382						LN		15		15		false		          15   speed, direction, as well as particle collection.				false

		383						LN		15		16		false		          16                  So we sampled air on the field and at a				false

		384						LN		15		17		false		          17   nearby off-field location so that way we could				false

		385						LN		15		18		false		          18   characterize differences in chemical exposure.  We				false

		386						LN		15		19		false		          19   used targeted chemical lists that we derived from				false

		387						LN		15		20		false		          20   literature research, solvent extractions of crumb				false

		388						LN		15		21		false		          21   rubber, as well as chamber emission and thermal				false

		389						LN		15		22		false		          22   desorption studies.				false

		390						LN		15		23		false		          23                  And our samples were analyzed for				false

		391						LN		15		24		false		          24   volatile organic chemicals, VOCs; semi-volatile				false

		392						LN		15		25		false		          25   organic chemicals, SVOCs; and carbonyls, aldehydes and				false

		393						PG		16		0		false		page 16				false

		394						LN		16		1		false		           1   ketones.				false

		395						LN		16		2		false		           2                  We also did stratified sampling where				false

		396						LN		16		3		false		           3   we collected samples at different heights above the				false

		397						LN		16		4		false		           4   field so that way we could differentiate the source of				false

		398						LN		16		5		false		           5   the chemicals which I'll --				false

		399						LN		16		6		false		           6                       (Lost audio.)				false

		400						LN		16		7		false		           7             DR. CLAUDE:  I'll restate that.  That table				false

		401						LN		16		8		false		           8   at the top there shows the total number of samples we				false

		402						LN		16		9		false		           9   collected across the 35 fields.  And the bottom table				false

		403						LN		16		10		false		          10   shows how many were detected.				false

		404						LN		16		11		false		          11                  So out of targeted 55 VOCs, we detected				false

		405						LN		16		12		false		          12   46 chemicals on-field and 45 off-field.				false

		406						LN		16		13		false		          13                  Out of 13 targeted carbonyls, we				false

		407						LN		16		14		false		          14   detected 11 on-field and three off-field.				false

		408						LN		16		15		false		          15                  For semi-volatiles we targeted 70 and				false

		409						LN		16		16		false		          16   detected 62 and 60 chemicals, respectively, on- and				false

		410						LN		16		17		false		          17   off-field.				false

		411						LN		16		18		false		          18                  Now, in our analysis of the crumb				false

		412						LN		16		19		false		          19   rubber samples, we collected several hundred crumb				false

		413						LN		16		20		false		          20   rubber samples across all the fields, and they were				false

		414						LN		16		21		false		          21   analyzed with artificial biofluids to simulate dermal				false

		415						LN		16		22		false		          22   and ingestion exposures.  These were analyzed and we				false

		416						LN		16		23		false		          23   identified chemicals and calculated bioaccessible				false

		417						LN		16		24		false		          24   concentrations.  So these are concentrations that				false

		418						LN		16		25		false		          25   would be releasable into the human body for absorption				false

		419						PG		17		0		false		page 17				false

		420						LN		17		1		false		           1   from the GI tract or the skin.				false

		421						LN		17		2		false		           2                  So using our gastrointestinal or GI				false

		422						LN		17		3		false		           3   fluids, as indicated on the slide, we detected 30				false

		423						LN		17		4		false		           4   metals and 76 organic chemicals for dermal biofluids,				false

		424						LN		17		5		false		           5   which was comprised of mainly sweat.  We detected 75				false

		425						LN		17		6		false		           6   organic chemicals.				false

		426						LN		17		7		false		           7                  All together, 81 of the 86 targeted				false

		427						LN		17		8		false		           8   chemicals were detected with 70 chemicals being				false

		428						LN		17		9		false		           9   detected in both biofluids.				false

		429						LN		17		10		false		          10                  Some of our organic classes that we				false

		430						LN		17		11		false		          11   detected include aldehydes, phthalates, and PAHs.  We				false

		431						LN		17		12		false		          12   did not detect any PFAS in our analysis, which				false

		432						LN		17		13		false		          13   included nontarget analysis on both the air and the				false

		433						LN		17		14		false		          14   crumb rubber samples.				false

		434						LN		17		15		false		          15                  You may note here in the slide, metals				false

		435						LN		17		16		false		          16   were only analyzed in our GI fluids.  There is data				false

		436						LN		17		17		false		          17   that shows that the bioaccessibility of metals in				false

		437						LN		17		18		false		          18   crumb rubber and released into the air is very low, so				false

		438						LN		17		19		false		          19   considering this, inhalation and dermal exposure to				false

		439						LN		17		20		false		          20   metals was very unlikely and was not assessed in this				false

		440						LN		17		21		false		          21   study.				false

		441						LN		17		22		false		          22                  So our chair has joined.  Do we want to				false

		442						LN		17		23		false		          23   take a moment to give an introduction?				false

		443						LN		17		24		false		          24             DR. BALMES:  Thank you.  I don't know if you				false

		444						LN		17		25		false		          25   heard.  I took Capital Corridor Amtrak California				false

		445						PG		18		0		false		page 18				false

		446						LN		18		1		false		           1   train from Berkeley this morning, and we made it on				false

		447						LN		18		2		false		           2   time to Sacramento, except that we were a few yards				false

		448						LN		18		3		false		           3   outside of the station and there was a signal problem				false

		449						LN		18		4		false		           4   and we literally sat there for 40 minutes.  So much				false

		450						LN		18		5		false		           5   for taking public transportation.				false

		451						LN		18		6		false		           6                  Anyway, I'm pleased that we're finally				false

		452						LN		18		7		false		           7   having what I think will be the final public workshop				false

		453						LN		18		8		false		           8   or meeting of this advisory committee.  It's been ten				false

		454						LN		18		9		false		           9   years.  It's a long time.  The pandemic didn't help.				false

		455						LN		18		10		false		          10   But I'm actually very pleased that we're here to				false

		456						LN		18		11		false		          11   discuss the report, and I think it's, if I might say,				false

		457						LN		18		12		false		          12   well-written.  It's actually understandable, I would				false

		458						LN		18		13		false		          13   think, for many people even without a scientific				false

		459						LN		18		14		false		          14   background.				false

		460						LN		18		15		false		          15                  So I'm sorry I'm late, but I'm pleased				false

		461						LN		18		16		false		          16   to be here, and I look forward to the rest of the day.				false

		462						LN		18		17		false		          17   Thank you.				false

		463						LN		18		18		false		          18             DR. CLAUDE:  Thank you.  To continue, as				false

		464						LN		18		19		false		          19   part of our chemical characterization process, we also				false

		465						LN		18		20		false		          20   used the data to help determine each chemical's				false

		466						LN		18		21		false		          21   primary source.  So we used this to help differentiate				false

		467						LN		18		22		false		          22   which chemicals might be coming from the field versus				false

		468						LN		18		23		false		          23   which chemicals might be coming from other				false

		469						LN		18		24		false		          24   environmental or human sources.				false

		470						LN		18		25		false		          25                  For chemicals that would be coming from				false

		471						PG		19		0		false		page 19				false

		472						LN		19		1		false		           1   the field, we designated them as field-related, as				false

		473						LN		19		2		false		           2   indicated here on the slide.  And from those which				false

		474						LN		19		3		false		           3   might be coming from another source, we designated				false

		475						LN		19		4		false		           4   them as non-field-related.				false

		476						LN		19		5		false		           5                  So for all metals and SVOCs, our target				false

		477						LN		19		6		false		           6   lists for those chemicals were derived from direct				false

		478						LN		19		7		false		           7   analysis of crumb rubber itself, so we presumed all of				false

		479						LN		19		8		false		           8   those to be field-related.				false

		480						LN		19		9		false		           9                  For VOCs, we used those stratified				false

		481						LN		19		10		false		          10   samples that I mentioned a few minutes ago to help				false

		482						LN		19		11		false		          11   differentiate their source.  So as the VOCs get				false

		483						LN		19		12		false		          12   released from the crumb rubber, they're going to enter				false

		484						LN		19		13		false		          13   the air and become less concentrated as they rise from				false

		485						LN		19		14		false		          14   the surface and mix with the ambient air.				false

		486						LN		19		15		false		          15                  So for VOCs that had statistically				false

		487						LN		19		16		false		          16   significant higher concentrations closer to the field				false

		488						LN		19		17		false		          17   and followed a trend of decreasing concentrations with				false

		489						LN		19		18		false		          18   increasing height, we designated those as				false

		490						LN		19		19		false		          19   field-related.  For all chemicals that lacked that				false

		491						LN		19		20		false		          20   gradient, we designated them as non-field-related.				false

		492						LN		19		21		false		          21                  And the specifics or analysis for this				false

		493						LN		19		22		false		          22   can be found in Chapter 3 as well Appendix D in the				false

		494						LN		19		23		false		          23   report.				false

		495						LN		19		24		false		          24                  So for aldehydes and ketones, for				false

		496						LN		19		25		false		          25   chemicals where there was stratified data available,				false

		497						PG		20		0		false		page 20				false

		498						LN		20		1		false		           1   we used that to make the designation.  For chemicals				false

		499						LN		20		2		false		           2   that didn't have stratified data, we used the South				false

		500						LN		20		3		false		           3   Coast Air Quality Management District's Multiple Air				false

		501						LN		20		4		false		           4   Toxics Exposure Study, MATES, exposure as a point of				false

		502						LN		20		5		false		           5   comparison for our study data from fields in the same				false

		503						LN		20		6		false		           6   district to make our designation, if there was				false

		504						LN		20		7		false		           7   chemical data available.				false

		505						LN		20		8		false		           8                  So if our data was higher than what was				false

		506						LN		20		9		false		           9   reported by MATES to be the ambient concentration, we				false

		507						LN		20		10		false		          10   designated it as field-related.				false

		508						LN		20		11		false		          11                  And then for chemicals where there was				false

		509						LN		20		12		false		          12   no tower data and no MATES data available, we presumed				false

		510						LN		20		13		false		          13   that it was field-related.				false

		511						LN		20		14		false		          14                  So for the last slide for our field				false

		512						LN		20		15		false		          15   characterization, we collected environmental data at				false

		513						LN		20		16		false		          16   each field, and these data were collected for one hour				false

		514						LN		20		17		false		          17   before, three hours during, and one hour following				false

		515						LN		20		18		false		          18   field activity.  So we collected temperature data				false

		516						LN		20		19		false		          19   continuously at various heights.				false

		517						LN		20		20		false		          20                  The air temperatures decreased as the				false

		518						LN		20		21		false		          21   height increased.  And the average surface				false

		519						LN		20		22		false		          22   temperatures increased as the ambient temperatures				false

		520						LN		20		23		false		          23   increased.				false

		521						LN		20		24		false		          24                  In general, our surface temperatures				false

		522						LN		20		25		false		          25   were about 20 degrees higher than the ambient				false

		523						PG		21		0		false		page 21				false

		524						LN		21		1		false		           1   temperatures, and as you can see on the slide, the				false

		525						LN		21		2		false		           2   maximum reported surface temperature was 131 degrees.				false

		526						LN		21		3		false		           3                  We also measured ozone, which is known				false

		527						LN		21		4		false		           4   to affect the aging of crumb rubber.  It's naturally				false

		528						LN		21		5		false		           5   occurring, but it also is formed near the ground				false

		529						LN		21		6		false		           6   surface from photochemical reactions.  So all measured				false

		530						LN		21		7		false		           7   concentrations were within the California ambient				false

		531						LN		21		8		false		           8   zone's one-hour exposure standard of 90 parts per				false

		532						LN		21		9		false		           9   billion.				false

		533						LN		21		10		false		          10                  There were three exceedances of the				false

		534						LN		21		11		false		          11   eight-hour standard of 70 parts per billion with a max				false

		535						LN		21		12		false		          12   value of 87 parts per billion.				false

		536						LN		21		13		false		          13                  We collected PM2.5 on and off the				false

		537						LN		21		14		false		          14   field, and levels observed on and off the field were				false

		538						LN		21		15		false		          15   similar and activity did not appear to increase the				false

		539						LN		21		16		false		          16   particle concentrations that were observed.				false

		540						LN		21		17		false		          17                  Moving to the exposure				false

		541						LN		21		18		false		          18   characterization, our goal here was to characterize				false

		542						LN		21		19		false		          19   the exposure of soccer players and other related users				false

		543						LN		21		20		false		          20   of synthetic turf fields.  So we focused on soccer due				false

		544						LN		21		21		false		          21   to its popularity in both males and females.  Players				false

		545						LN		21		22		false		          22   tended to start from a young age and continued all the				false

		546						LN		21		23		false		          23   way to adulthood.				false

		547						LN		21		24		false		          24                  And we looked at four main groups				false

		548						LN		21		25		false		          25   including athletes, soccer coaches, referees, as well				false

		549						PG		22		0		false		page 22				false

		550						LN		22		1		false		           1   as spectators.  So we evaluated exposure on-field for				false

		551						LN		22		2		false		           2   all these groups as well as off-field for spectators				false

		552						LN		22		3		false		           3   who might sit on the sidelines or stand on the				false

		553						LN		22		4		false		           4   sidelines.				false

		554						LN		22		5		false		           5                  These groups have a wide range of ages				false

		555						LN		22		6		false		           6   that could be associated with them.  So those ages				false

		556						LN		22		7		false		           7   represent different stages of development, activity				false

		557						LN		22		8		false		           8   patterns, as well as susceptibility to exposure.  So				false

		558						LN		22		9		false		           9   to account for this, we broke our receptor age groups				false

		559						LN		22		10		false		          10   into these various groupings, as you can see here on				false

		560						LN		22		11		false		          11   the slide.				false

		561						LN		22		12		false		          12                  Each check mark indicates that we did				false

		562						LN		22		13		false		          13   an assessment for that age group for that receptor.				false

		563						LN		22		14		false		          14   So for athletes, we evaluated ages 2 to 70.  Coaches				false

		564						LN		22		15		false		          15   and referees, we evaluated ages 16 to 70.  And for				false

		565						LN		22		16		false		          16   spectators, we evaluated the third-trimester fetus all				false

		566						LN		22		17		false		          17   the way to age 70.				false

		567						LN		22		18		false		          18                  This slide here shows our exposure				false

		568						LN		22		19		false		          19   model.  So it describes the potential pathways that				false

		569						LN		22		20		false		          20   receptors can be exposed on synthetic turf fields.				false

		570						LN		22		21		false		          21   So, for example, here at the top it illustrates how				false

		571						LN		22		22		false		          22   gases or vapors can be released from the field and				false

		572						LN		22		23		false		          23   available for inhalation by all receptor groups.				false

		573						LN		22		24		false		          24                  Our model also shows which pathways we				false

		574						LN		22		25		false		          25   deemed were either incomplete, negligible, or not				false

		575						PG		23		0		false		page 23				false

		576						LN		23		1		false		           1   dominant, such as dermal exposure of vapor and				false

		577						LN		23		2		false		           2   suspended particles; and thus, we excluded those from				false

		578						LN		23		3		false		           3   our analysis.				false

		579						LN		23		4		false		           4                  So for us to evaluate the exposure of				false

		580						LN		23		5		false		           5   soccer players and the other exposure groups, we				false

		581						LN		23		6		false		           6   needed to characterize their activities and exposure				false

		582						LN		23		7		false		           7   patterns.  To do this, we found no information in the				false

		583						LN		23		8		false		           8   literature that was relevant to help us, so we				false

		584						LN		23		9		false		           9   developed three exposure studies in collaboration with				false

		585						LN		23		10		false		          10   both UC Berkeley and the University of Arizona, and we				false

		586						LN		23		11		false		          11   conducted three time-activity studies, as we call				false

		587						LN		23		12		false		          12   them.				false

		588						LN		23		13		false		          13                  We did a survey, a field observational				false

		589						LN		23		14		false		          14   study, as well as an archived recording study, and the				false

		590						LN		23		15		false		          15   study reports and data for each of these can be found				false

		591						LN		23		16		false		          16   in the supplemental materials for the draft report.				false

		592						LN		23		17		false		          17                  But briefly, the survey captured soccer				false

		593						LN		23		18		false		          18   players' activity patterns and behaviors on the				false

		594						LN		23		19		false		          19   fields.  We also collected data online and in person.				false

		595						LN		23		20		false		          20   We collected demographic data.  We were able to look				false

		596						LN		23		21		false		          21   at what kind of activities they did during practices				false

		597						LN		23		22		false		          22   like diving or sliding, and the types of direct				false

		598						LN		23		23		false		          23   contact they might have with the field.				false

		599						LN		23		24		false		          24                  We also collected information on the				false

		600						LN		23		25		false		          25   frequency of practices and games, as well as what				false

		601						PG		24		0		false		page 24				false

		602						LN		24		1		false		           1   types of uniforms they wore, so shorts and long sleeve				false

		603						LN		24		2		false		           2   versus long-sleeve shirts; personal hygiene practices;				false

		604						LN		24		3		false		           3   as well as soccer history.  And overall we received				false

		605						LN		24		4		false		           4   1,029 responses online and 40 in-person responses.				false

		606						LN		24		5		false		           5                  And for those 40 in-person responses,				false

		607						LN		24		6		false		           6   those players were also videotaped at either a				false

		608						LN		24		7		false		           7   practice or a game.  So University of Arizona analyzed				false

		609						LN		24		8		false		           8   the videotape that we collected for micro-level				false

		610						LN		24		9		false		           9   activity data, and so this data tells you the types				false

		611						LN		24		10		false		          10   and behaviors that occur on field with very precise				false

		612						LN		24		11		false		          11   detail, like for how long, how many contacts.				false

		613						LN		24		12		false		          12                  For the archived video recording study,				false

		614						LN		24		13		false		          13   the University of Arizona translated archived footage				false

		615						LN		24		14		false		          14   of children playing on synthetic turf or in playground				false

		616						LN		24		15		false		          15   settings.  And these data were helpful in developing				false

		617						LN		24		16		false		          16   mouthing frequency parameters specifically for the				false

		618						LN		24		17		false		          17   infant spectators on the field.				false

		619						LN		24		18		false		          18                  All together, these three exposure				false

		620						LN		24		19		false		          19   studies were used to help us evaluate inhalation,				false

		621						LN		24		20		false		          20   dermal, and ingestion exposure on the fields for all				false

		622						LN		24		21		false		          21   the receptors.  You can see in this table for each				false

		623						LN		24		22		false		          22   pathway some of the pathway-specific parameters that				false

		624						LN		24		23		false		          23   we developed.				false

		625						LN		24		24		false		          24                  One of them is the time-weighted				false

		626						LN		24		25		false		          25   breathing rate during activity.  So we estimated these				false

		627						PG		25		0		false		page 25				false

		628						LN		25		1		false		           1   using reported exertion levels from the survey data,				false

		629						LN		25		2		false		           2   as well as we looked into the literature to develop				false

		630						LN		25		3		false		           3   some breathing rates that would be relevant for				false

		631						LN		25		4		false		           4   trained athletes.				false

		632						LN		25		5		false		           5                  We developed dermal loading onto the				false

		633						LN		25		6		false		           6   skin, which we used body metric data that was provided				false

		634						LN		25		7		false		           7   to us along with kind of estimates of what body parts				false

		635						LN		25		8		false		           8   and to what extent they might be exposed based on how				false

		636						LN		25		9		false		           9   soccer players report their dress during activities.				false

		637						LN		25		10		false		          10                  We also developed ingestion rates by				false

		638						LN		25		11		false		          11   combining the amount of crumb rubber that might be				false

		639						LN		25		12		false		          12   incidentally or accidentally ingested as well as what				false

		640						LN		25		13		false		          13   might be indirectly ingested from pathways including				false

		641						LN		25		14		false		          14   hand to mouth, hand to object to mouth, and object to				false

		642						LN		25		15		false		          15   mouth.				false

		643						LN		25		16		false		          16                  So the details of how we developed all				false

		644						LN		25		17		false		          17   these parameters can be found in Appendix B in the				false

		645						LN		25		18		false		          18   draft report.				false

		646						LN		25		19		false		          19                  We were also -- we are also able to				false

		647						LN		25		20		false		          20   develop body weight and exposure duration parameters				false

		648						LN		25		21		false		          21   specific to athletes for the soccer scenario.				false

		649						LN		25		22		false		          22                  Though we did not collect survey data				false

		650						LN		25		23		false		          23   specifically for coaches, referees, or spectators, we				false

		651						LN		25		24		false		          24   borrowed parameters from athletes based on some				false

		652						LN		25		25		false		          25   assumptions that are detailed in the report.				false

		653						PG		26		0		false		page 26				false

		654						LN		26		1		false		           1                  For instance, for coaches, since				false

		655						LN		26		2		false		           2   they're the team leaders, we presume that they're				false

		656						LN		26		3		false		           3   going to be on the field when athletes are on the				false

		657						LN		26		4		false		           4   field, so we used similar parameters for coaches as				false

		658						LN		26		5		false		           5   athletes.				false

		659						LN		26		6		false		           6                  And we used mean values for athletes,				false

		660						LN		26		7		false		           7   so for coaches, receptors, and spectators, we used the				false

		661						LN		26		8		false		           8   higher mean estimates, so we took all the means and we				false

		662						LN		26		9		false		           9   used the highest value to make sure that we would get				false

		663						LN		26		10		false		          10   a protective value.				false

		664						LN		26		11		false		          11                  Now, for the remaining slides, I'm				false

		665						LN		26		12		false		          12   going to talk about our exposure estimation.  So this				false

		666						LN		26		13		false		          13   is where we estimate exposure concentrations and				false

		667						LN		26		14		false		          14   exposure doses, which are the dose that a receptor				false

		668						LN		26		15		false		          15   would be exposed to on the field.				false

		669						LN		26		16		false		          16                  So we evaluated five specific scenarios				false

		670						LN		26		17		false		          17   that differ based on different types of toxicity.  So				false

		671						LN		26		18		false		          18   the first is an acute one-hour inhalation scenario to				false

		672						LN		26		19		false		          19   these 11 chemicals shown here on the screen.  So we				false

		673						LN		26		20		false		          20   did not assess acute dermal or oral exposures, which				false

		674						LN		26		21		false		          21   Dr. Krishnan will talk about a little bit later in the				false

		675						LN		26		22		false		          22   afternoon.				false

		676						LN		26		23		false		          23                  So these short-term, high-level				false

		677						LN		26		24		false		          24   exposures can lead to adverse health effects on the				false

		678						LN		26		25		false		          25   respiratory and circulatory system.				false

		679						PG		27		0		false		page 27				false

		680						LN		27		1		false		           1                  So we used acute exposure				false

		681						LN		27		2		false		           2   concentrations that are equal to the maximum air				false

		682						LN		27		3		false		           3   concentration that was detected at any time point				false

		683						LN		27		4		false		           4   across any of the 35 fields in order to get a				false

		684						LN		27		5		false		           5   health-protective estimate.				false

		685						LN		27		6		false		           6                  Now, before I continue, Dr. Krishnan				false

		686						LN		27		7		false		           7   alluded to this a little bit in his introduction.  So				false

		687						LN		27		8		false		           8   for the data that we collected for both air samples				false

		688						LN		27		9		false		           9   and in our crumb rubber samples, we have two different				false

		689						LN		27		10		false		          10   options to utilize the data.				false

		690						LN		27		11		false		          11                  One option represents individual field				false

		691						LN		27		12		false		          12   data where we can use values that might represent a				false

		692						LN		27		13		false		          13   single home field or home practice field.  And these				false

		693						LN		27		14		false		          14   would be relevant for acute effects as well as				false

		694						LN		27		15		false		          15   developmental and reproductive effects or DART, as				false

		695						LN		27		16		false		          16   indicated here on the slides.				false

		696						LN		27		17		false		          17                  And DART effects are assumed to have				false

		697						LN		27		18		false		          18   the potential to occur after a single exposure.  So				false

		698						LN		27		19		false		          19   these individual field data, since they're collected				false

		699						LN		27		20		false		          20   on a single day, they're a good surrogate for that				false

		700						LN		27		21		false		          21   one-time, single-event exposure.				false

		701						LN		27		22		false		          22                  The second option would be to use the				false

		702						LN		27		23		false		          23   average across all the 35 fields, which would reflect				false

		703						LN		27		24		false		          24   players traveling for games or tournaments across the				false

		704						LN		27		25		false		          25   state during the soccer season.  And we use this data				false

		705						PG		28		0		false		page 28				false

		706						LN		28		1		false		           1   for all other relevant health end points.				false

		707						LN		28		2		false		           2                  For the one-day exposures I just				false

		708						LN		28		3		false		           3   mentioned, we used individual field data to evaluate				false

		709						LN		28		4		false		           4   these chemical end points.  And so we did evaluate all				false

		710						LN		28		5		false		           5   three pathways.  We did inhalation, dermal, and				false

		711						LN		28		6		false		           6   ingestion.  So these exposures focus on a single day				false

		712						LN		28		7		false		           7   or event.				false

		713						LN		28		8		false		           8                  And so for inhalation we assessed 18				false

		714						LN		28		9		false		           9   chemicals.  The top ten chemicals that contributed to				false

		715						LN		28		10		false		          10   exposure are listed here on the slide.  And so for the				false

		716						LN		28		11		false		          11   inhalation exposure concentration, we used the average				false

		717						LN		28		12		false		          12   air concentrations for an individual field, and we				false

		718						LN		28		13		false		          13   used an adjustment factor that adjusted by a				false

		719						LN		28		14		false		          14   receptor's breathing rate and the duration of				false

		720						LN		28		15		false		          15   exposure.				false

		721						LN		28		16		false		          16                  For the dermal pathway, we used				false

		722						LN		28		17		false		          17   exposure doses that are represented by the dermal load				false

		723						LN		28		18		false		          18   times the average individual field concentrations in				false

		724						LN		28		19		false		          19   crumb rubber, divided by the body weight.  And so for				false

		725						LN		28		20		false		          20   dermal we assessed 19 chemicals.  And the top ten				false

		726						LN		28		21		false		          21   contributors to exposure are listed here on the slide.				false

		727						LN		28		22		false		          22                  For ingestion, the ingestion dose is				false

		728						LN		28		23		false		          23   represented by the one-day ingestion rate, which				false

		729						LN		28		24		false		          24   assumes a single-event exposure per day, times the				false

		730						LN		28		25		false		          25   average of the individual bioaccessible concentration				false

		731						PG		29		0		false		page 29				false

		732						LN		29		1		false		           1   in crumb rubber all over body weight.  So we assessed				false

		733						LN		29		2		false		           2   20 chemicals for this pathway.  And again, here the				false

		734						LN		29		3		false		           3   top ten exposure contributors are listed here in the				false

		735						LN		29		4		false		           4   table.				false

		736						LN		29		5		false		           5                  So one other end point we looked at was				false

		737						LN		29		6		false		           6   sensory irritants, and these are chemicals that cause				false

		738						LN		29		7		false		           7   irritation to the eye and respiratory system.  So				false

		739						LN		29		8		false		           8   there were three chemicals we assessed by this				false

		740						LN		29		9		false		           9   pathway, and the exposure concentration for these was				false

		741						LN		29		10		false		          10   just the average air concentrations since it's				false

		742						LN		29		11		false		          11   concentration-dependent mediated effect.				false

		743						LN		29		12		false		          12                  So now for chemicals that have all				false

		744						LN		29		13		false		          13   other end points other than acute, sensory irritation				false

		745						LN		29		14		false		          14   or developmental end points, we evaluated chronic				false

		746						LN		29		15		false		          15   exposure.  We did inhalation, ingestion, and dermal				false

		747						LN		29		16		false		          16   exposures.				false

		748						LN		29		17		false		          17                  So for inhalation, the exposure				false

		749						LN		29		18		false		          18   concentration is equal to the average air				false

		750						LN		29		19		false		          19   concentration times that adjustment factor, once				false

		751						LN		29		20		false		          20   again, for breathing rate as well as exposure				false

		752						LN		29		21		false		          21   duration.  The top ten contributors here are listed on				false

		753						LN		29		22		false		          22   the slide for spectators ages zero to two.				false

		754						LN		29		23		false		          23                  For the dermal pathway, the daily dose				false

		755						LN		29		24		false		          24   is equal to the dermal load times the average crumb				false

		756						LN		29		25		false		          25   rubber bioaccessible concentration times the events				false

		757						PG		30		0		false		page 30				false

		758						LN		30		1		false		           1   per year, all over the body weight.  And the top ten				false

		759						LN		30		2		false		           2   contributors are listed here on the slide.				false

		760						LN		30		3		false		           3                  For ingestion, we assessed 69				false

		761						LN		30		4		false		           4   chemicals, and the exposure dose is equal to the daily				false

		762						LN		30		5		false		           5   ingestion rate times the crumb rubber bioaccessible				false

		763						LN		30		6		false		           6   concentration over the body weight.  And for all of				false

		764						LN		30		7		false		           7   these chronic exposures, we did the calculations using				false

		765						LN		30		8		false		           8   both individual field data as well as the average				false

		766						LN		30		9		false		           9   across all fields.				false

		767						LN		30		10		false		          10                  For chemicals that are known				false

		768						LN		30		11		false		          11   carcinogens, we calculated lifetime average daily				false

		769						LN		30		12		false		          12   doses for those.  So we assessed each life stage from				false

		770						LN		30		13		false		          13   the third trimester of pregnancy all the way to 70				false

		771						LN		30		14		false		          14   years old, and these doses measured the potential				false

		772						LN		30		15		false		          15   lifetime exposure to a chemical.				false

		773						LN		30		16		false		          16                  In order to do those calculations, we				false

		774						LN		30		17		false		          17   used average daily doses.  So for dermal ingestion,				false

		775						LN		30		18		false		          18   the doses are the same as I just described a couple				false

		776						LN		30		19		false		          19   slides ago.  But I do want to highlight here the				false

		777						LN		30		20		false		          20   average inhalation daily dose.  So unlike for acute,				false

		778						LN		30		21		false		          21   one-day and chronic where we use an exposure				false

		779						LN		30		22		false		          22   concentration, here we use an inhalation daily dose				false

		780						LN		30		23		false		          23   that's equal to the air concentration times a				false

		781						LN		30		24		false		          24   breathing rate over the body weight.				false

		782						LN		30		25		false		          25                  And those average daily doses are used				false

		783						PG		31		0		false		page 31				false

		784						LN		31		1		false		           1   to calculate the lifetime average daily dose by				false

		785						LN		31		2		false		           2   multiplying by an age-sensitivity factor, which is a				false

		786						LN		31		3		false		           3   time-weighting factor that accounts for increased				false

		787						LN		31		4		false		           4   susceptibility to chemical exposure earlier in life.				false

		788						LN		31		5		false		           5   So it modifies the chemical's cancer potency for each				false

		789						LN		31		6		false		           6   life stage presuming an increased sensitivity early in				false

		790						LN		31		7		false		           7   life.  So it decreases with age from a factor of 10				false

		791						LN		31		8		false		           8   for infants to 1 for adults.				false

		792						LN		31		9		false		           9                  We also include an exposure duration				false

		793						LN		31		10		false		          10   that represents the length of exposure, and all of				false

		794						LN		31		11		false		          11   this is divided by the averaging time, which				false

		795						LN		31		12		false		          12   represents an average lifetime of 70 years.				false

		796						LN		31		13		false		          13                  Shown here are ten chemicals.  These				false

		797						LN		31		14		false		          14   ten chemicals were evaluated across all three				false

		798						LN		31		15		false		          15   pathways.  So on this slide you can see how -- and all				false

		799						LN		31		16		false		          16   these are for spectators zero to two.  So you can see				false

		800						LN		31		17		false		          17   how the lifetime average daily dose can vary across				false

		801						LN		31		18		false		          18   the pathways and how a pathway with the largest				false

		802						LN		31		19		false		          19   contribution can vary for each chemical.				false

		803						LN		31		20		false		          20                  So this afternoon's presentation will				false

		804						LN		31		21		false		          21   look more into how we assess chemicals that were				false

		805						LN		31		22		false		          22   detected across these multi-routes.				false

		806						LN		31		23		false		          23                  So just to wrap up, so we sampled 35				false

		807						LN		31		24		false		          24   fields across California.  We collected air and crumb				false

		808						LN		31		25		false		          25   rubber samples.  We identified chemicals that				false

		809						PG		32		0		false		page 32				false

		810						LN		32		1		false		           1   potentially could be released from them.  So we				false

		811						LN		32		2		false		           2   identified 119 chemicals in the air above the turf				false

		812						LN		32		3		false		           3   fields as well as 75 chemicals in the dermal extracts.				false

		813						LN		32		4		false		           4   We identified 76 organic chemicals and 30 metals in				false

		814						LN		32		5		false		           5   the gastric extracts of crumb rubber.  And we				false

		815						LN		32		6		false		           6   estimated exposures to these chemicals using				false

		816						LN		32		7		false		           7   California soccer-specific exposure parameters that				false

		817						LN		32		8		false		           8   were developed from three time-activity studies we				false

		818						LN		32		9		false		           9   conducted.				false

		819						LN		32		10		false		          10                  So for all of our calculations where I				false

		820						LN		32		11		false		          11   indicated previously we utilized either individual				false

		821						LN		32		12		false		          12   field data or we utilized the average across all the				false

		822						LN		32		13		false		          13   fields, here I only presented a small fraction of the				false

		823						LN		32		14		false		          14   results.  So for any more results or details, I				false

		824						LN		32		15		false		          15   encourage you to look at the report, both the main				false

		825						LN		32		16		false		          16   report as well as the appendices and supplemental				false

		826						LN		32		17		false		          17   materials as they contain a lot more on the sampling				false

		827						LN		32		18		false		          18   methods and the specific sampling results.				false

		828						LN		32		19		false		          19                  Now, with that, I'd like to turn it				false

		829						LN		32		20		false		          20   back over to Dr. Balmes for clarifying questions and				false

		830						LN		32		21		false		          21   panel discussions and also we want to introduce				false

		831						LN		32		22		false		          22   Dr. Amy Kyle who has joined us.				false

		832						LN		32		23		false		          23             DR. BALMES:  Dr. Kyle, do you want to say				false

		833						LN		32		24		false		          24   hi?				false

		834						LN		32		25		false		          25             DR. KYLE:  I'm happy to be here and happy to				false

		835						PG		33		0		false		page 33				false

		836						LN		33		1		false		           1   see you all again, and while I have the floor for just				false

		837						LN		33		2		false		           2   a moment, I want to say I thought you guys did an				false

		838						LN		33		3		false		           3   amazing job explaining this in the report.  Truly				false

		839						LN		33		4		false		           4   amazing.  Blue ribbon.  I do have some questions, but				false

		840						LN		33		5		false		           5   I just wanted to say that first.  So thank you.				false

		841						LN		33		6		false		           6             DR. BALMES:  And I will say, because I've				false

		842						LN		33		7		false		           7   worked with Dr. Kyle for a long time, that's a major				false

		843						LN		33		8		false		           8   compliment.  And I would like to compliment you on				false

		844						LN		33		9		false		           9   your presentation just now, the part of it I caught.				false

		845						LN		33		10		false		          10   Because it was also very clear.  Good slides.				false

		846						LN		33		11		false		          11                  Now, the panel may ask clarifying				false

		847						LN		33		12		false		          12   questions or make comments.				false

		848						LN		33		13		false		          13                  Is your mic on?				false

		849						LN		33		14		false		          14             DR. BENNETT:  Again, I agree, this was a				false

		850						LN		33		15		false		          15   great report.  You guys did a great job.  And I feel				false

		851						LN		33		16		false		          16   like some of my clarifying questions are super				false

		852						LN		33		17		false		          17   detailed because those were the only questions I had				false

		853						LN		33		18		false		          18   to come up with, but some of them are bigger.				false

		854						LN		33		19		false		          19                  So on the time activity for the one-day				false

		855						LN		33		20		false		          20   exposure, I wasn't quite clear on the decision to only				false

		856						LN		33		21		false		          21   use the mean exposure duration for the athletes,				false

		857						LN		33		22		false		          22   because especially I did not -- I will admit I did not				false

		858						LN		33		23		false		          23   dig into your appendices.  But it looked like the mean				false

		859						LN		33		24		false		          24   was on the order of the length of one game, and I was				false

		860						LN		33		25		false		          25   thinking for that one-day exposure, you would want to				false

		861						PG		34		0		false		page 34				false

		862						LN		34		1		false		           1   be reflective of kind of a day where they're playing a				false

		863						LN		34		2		false		           2   tournament on a field.  And I wasn't quite sure why --				false

		864						LN		34		3		false		           3   and maybe I misunderstood why the one-day exposure				false

		865						LN		34		4		false		           4   seemed to be on the order of only I think it said like				false

		866						LN		34		5		false		           5   two and a half hours.				false

		867						LN		34		6		false		           6             DR. CLAUDE:  So for some of the parameters				false

		868						LN		34		7		false		           7   from the time-activity studies, some of them we asked				false

		869						LN		34		8		false		           8   them how many days per week do you practice, how many				false

		870						LN		34		9		false		           9   games per week do you practice or play.  So for some				false

		871						LN		34		10		false		          10   of them, when we calculated, we calculated only using				false

		872						LN		34		11		false		          11   individual athlete's data, so we didn't calculate a				false

		873						LN		34		12		false		          12   mean across all of them.				false

		874						LN		34		13		false		          13                  And for some of them, we did exclude				false

		875						LN		34		14		false		          14   data because we don't know if it's just				false

		876						LN		34		15		false		          15   misunderstanding the question.  We did have some				false

		877						LN		34		16		false		          16   people report that they used like maybe 16 hours a day				false

		878						LN		34		17		false		          17   they practiced on the field or 20 hours a day they				false

		879						LN		34		18		false		          18   practiced on the field.  So some of those higher end				false

		880						LN		34		19		false		          19   values did wind up getting excluded just because we				false

		881						LN		34		20		false		          20   weren't sure about what the data actually looked like,				false

		882						LN		34		21		false		          21   and we didn't want to potentially overestimate too				false

		883						LN		34		22		false		          22   much, telling people six hours a day on the field or				false

		884						LN		34		23		false		          23   something like that.				false

		885						LN		34		24		false		          24                  So we went with the mean to kind of				false

		886						LN		34		25		false		          25   just look at what the average scenario would be.				false

		887						PG		35		0		false		page 35				false

		888						LN		35		1		false		           1             DR. BENNETT:  But I think a lot of them do				false

		889						LN		35		2		false		           2   spend six hours a day on a field on a tournament.				false

		890						LN		35		3		false		           3             DR. CLAUDE:  Some of these were like for				false

		891						LN		35		4		false		           4   little kids, you know like six-year-olds or				false

		892						LN		35		5		false		           5   12-year-olds.  So we're not sure if there was just				false

		893						LN		35		6		false		           6   misinterpretation of the question.  Like for some				false

		894						LN		35		7		false		           7   older athletes, we did have some professionals who				false

		895						LN		35		8		false		           8   answered the survey, and for sure, they might spend				false

		896						LN		35		9		false		           9   all day on the field practicing or playing different				false

		897						LN		35		10		false		          10   types of games and stuff.				false

		898						LN		35		11		false		          11             DR. BENNETT:  I saw the thing about the 16				false

		899						LN		35		12		false		          12   hours a day.  That did seem a little excessive, but I				false

		900						LN		35		13		false		          13   feel like there's data that clearly was a				false

		901						LN		35		14		false		          14   misunderstanding of the question.  But then to go all				false

		902						LN		35		15		false		          15   the way from those maximum ones that misunderstood				false

		903						LN		35		16		false		          16   down to the average, and basically effectively exclude				false

		904						LN		35		17		false		          17   on your one-day exposure anyone playing a tournament,				false

		905						LN		35		18		false		          18   seemed like an odd choice to me.				false

		906						LN		35		19		false		          19             DR. CLAUDE:  And a lot of those higher end				false

		907						LN		35		20		false		          20   values, they were definitely the high end.  There was				false

		908						LN		35		21		false		          21   a clear separation too as well between those kind of				false

		909						LN		35		22		false		          22   values where we were like this might be				false

		910						LN		35		23		false		          23   misunderstanding versus the mean.  So we can revisit				false

		911						LN		35		24		false		          24   it to kind of see what -- when we take out what that				false

		912						LN		35		25		false		          25   kind of high-end mean looks like to see if maybe we				false

		913						PG		36		0		false		page 36				false

		914						LN		36		1		false		           1   can use something to better represent if there was a				false

		915						LN		36		2		false		           2   tournament several days.				false

		916						LN		36		3		false		           3             DR. BENNETT:  Yeah, because I mean, because				false

		917						LN		36		4		false		           4   if the DART is a health end point applicable to a				false

		918						LN		36		5		false		           5   one-day exposure, there's a lot of kids that play in				false

		919						LN		36		6		false		           6   tournaments.  I don't have kids that played soccer				false

		920						LN		36		7		false		           7   tournaments, but from my friends that did, they would				false

		921						LN		36		8		false		           8   be at Stockton at 8:00 a.m. and they would be there on				false

		922						LN		36		9		false		           9   the field until 5:00 p.m. and back the next day for a				false

		923						LN		36		10		false		          10   repeat encore.  I just wasn't sure about that.  So				false

		924						LN		36		11		false		          11   that's my first question.				false

		925						LN		36		12		false		          12                  My second comment was, you talked about				false

		926						LN		36		13		false		          13   how you did not sum athletes -- people being different				false

		927						LN		36		14		false		          14   positions, but I think it's -- actually, I'm going to				false

		928						LN		36		15		false		          15   skip that one.				false

		929						LN		36		16		false		          16                  So my next question is on the lifetime				false

		930						LN		36		17		false		          17   exposure.  I wasn't quite clear, when you summed up,				false

		931						LN		36		18		false		          18   were you summing up assuming a kid went from being a				false

		932						LN		36		19		false		          19   spectator to a player and then through the years or				false

		933						LN		36		20		false		          20   were you just summing the total over each given stage?				false

		934						LN		36		21		false		          21             DR. CLAUDE:  Each given stage.  So we did				false

		935						LN		36		22		false		          22   calculations for the incremental risk, so we didn't				false

		936						LN		36		23		false		          23   sum any of the age groups together.  We presented				false

		937						LN		36		24		false		          24   values for each age group separately.				false

		938						LN		36		25		false		          25                  We didn't assume you'd be a spectator				false

		939						PG		37		0		false		page 37				false

		940						LN		37		1		false		           1   during pregnancy and then zero to two and then you				false

		941						LN		37		2		false		           2   might transition to an athlete and then to a coach or				false

		942						LN		37		3		false		           3   receptor.  We didn't do any summations like that.  We				false

		943						LN		37		4		false		           4   just strictly calculated for each specific age group				false

		944						LN		37		5		false		           5   for each receptor.				false

		945						LN		37		6		false		           6             DR. BENNETT:  And so if you wanted to get				false

		946						LN		37		7		false		           7   the lifetime risk, somebody would need to sum the --				false

		947						LN		37		8		false		           8             DR. CLAUDE:  Yeah, you would have to sum the				false

		948						LN		37		9		false		           9   relevant categories.				false

		949						LN		37		10		false		          10             DR. BENNETT:  You just might want to make				false

		950						LN		37		11		false		          11   that a little bit clearer in the text because that				false

		951						LN		37		12		false		          12   wasn't super clear.				false

		952						LN		37		13		false		          13                  And then on the field selection, it				false

		953						LN		37		14		false		          14   appeared you only had one field that was fairly new,				false

		954						LN		37		15		false		          15   less than a year old.  And it seemed to me that was				false

		955						LN		37		16		false		          16   one with the non-crumb rubber.  And I just didn't know				false

		956						LN		37		17		false		          17   if -- it did look like you had three fields that were				false

		957						LN		37		18		false		          18   a year old.  And I just didn't know if you had done				false

		958						LN		37		19		false		          19   any analysis to see if when those fields were very				false

		959						LN		37		20		false		          20   new, if there was any increase in the VOCs, just				false

		960						LN		37		21		false		          21   because like intuitively you kind of think, huh, that				false

		961						LN		37		22		false		          22   first year they'd have the highest levels.  And I				false

		962						LN		37		23		false		          23   noticed that there was very little measured in that				false

		963						LN		37		24		false		          24   initial time frame.  And I just wanted to hear your				false

		964						LN		37		25		false		          25   thoughts on that.				false

		965						PG		38		0		false		page 38				false

		966						LN		38		1		false		           1             DR. CLAUDE:  There is data that shows that				false

		967						LN		38		2		false		           2   once you know those new fields, that first year is				false

		968						LN		38		3		false		           3   when you get the largest off-gas of those volatile				false

		969						LN		38		4		false		           4   chemicals.  So if I recall, we didn't see any specific				false

		970						LN		38		5		false		           5   increase compared to the other fields for those				false

		971						LN		38		6		false		           6   fields --				false

		972						LN		38		7		false		           7             DR. BENNETT:  Because you didn't measure any				false

		973						LN		38		8		false		           8   the first year.				false

		974						LN		38		9		false		           9             DR. CLAUDE:  -- either for the air or the				false

		975						LN		38		10		false		          10   crumb rubber because, like I said, we only had a				false

		976						LN		38		11		false		          11   couple out of the whole 35 that we see.  We didn't see				false

		977						LN		38		12		false		          12   very much difference.  As well as other fields too,				false

		978						LN		38		13		false		          13   sometimes the -- sometimes the crumb rubber, it will				false

		979						LN		38		14		false		          14   get in the shoes so it will get taken off the field.				false

		980						LN		38		15		false		          15   So some other fields do replenish the crumb rubber as				false

		981						LN		38		16		false		          16   the season goes along, so the field might not be new				false

		982						LN		38		17		false		          17   but they might still have new areas of crumb rubber				false

		983						LN		38		18		false		          18   that have been on there too, so that might dilute some				false

		984						LN		38		19		false		          19   of that kind of analysis as well.				false

		985						LN		38		20		false		          20             DR. BENNETT:  Do you think it would make				false

		986						LN		38		21		false		          21   sense to know that as like a potential limitation if				false

		987						LN		38		22		false		          22   there weren't really very many?  There wasn't really				false

		988						LN		38		23		false		          23   anything that was less than a year old except for that				false

		989						LN		38		24		false		          24   one, if I remember.				false

		990						LN		38		25		false		          25                  I have other questions but I'll let				false

		991						PG		39		0		false		page 39				false

		992						LN		39		1		false		           1   somebody else take a turn for a while.				false

		993						LN		39		2		false		           2             DR. BALMES:  I'd like to recognize				false

		994						LN		39		3		false		           3   Dr. McKone, who is remote.				false

		995						LN		39		4		false		           4             DR. MCKONE:  Thank you.  Sorry I couldn't be				false

		996						LN		39		5		false		           5   there in person, but I guess the technology I chose				false

		997						LN		39		6		false		           6   was a little bit more reliable than the train today.				false

		998						LN		39		7		false		           7   It would have been three of us that would have been				false

		999						LN		39		8		false		           8   late, but I made it on time.				false

		1000						LN		39		9		false		           9                  First of all, I want to add my				false

		1001						LN		39		10		false		          10   compliment.  This is a just such a remarkable study,				false

		1002						LN		39		11		false		          11   and of course, we've been following it for years.  But				false

		1003						LN		39		12		false		          12   for anyone who has questions about -- I mean, I think				false

		1004						LN		39		13		false		          13   for the general audience and the scientific audience,				false

		1005						LN		39		14		false		          14   just the detailed efforts to not make assumptions but				false

		1006						LN		39		15		false		          15   actually make so many measurements.  You worked with				false

		1007						LN		39		16		false		          16   some really good scientists.  I'm biased because some				false

		1008						LN		39		17		false		          17   of them worked with me when I wasn't retired and they				false

		1009						LN		39		18		false		          18   weren't.  But it was really clever.				false

		1010						LN		39		19		false		          19                  And I think it's compelling that this				false

		1011						LN		39		20		false		          20   is not just a hand-waving exercise.  It's really				false

		1012						LN		39		21		false		          21   literally in the dirt or in the crumb rubber and				false

		1013						LN		39		22		false		          22   really looking.				false

		1014						LN		39		23		false		          23                  So I had kind of a comment or a				false

		1015						LN		39		24		false		          24   question, something I wanted to explore a bit that you				false

		1016						LN		39		25		false		          25   alluded to, I think early on about, if you look at				false

		1017						PG		40		0		false		page 40				false

		1018						LN		40		1		false		           1   this list of chemicals, many of these, probably most				false

		1019						LN		40		2		false		           2   of them are chemicals people are exposed to from other				false

		1020						LN		40		3		false		           3   sources.  There are toxic air contaminants or they're				false

		1021						LN		40		4		false		           4   in consumer products.				false

		1022						LN		40		5		false		           5                  I know you tried to mention -- or you				false

		1023						LN		40		6		false		           6   mentioned something about looking at the relative				false

		1024						LN		40		7		false		           7   exposure from people associated with soccer events,				false

		1025						LN		40		8		false		           8   either on-field or off-field.  And I was wondering the				false

		1026						LN		40		9		false		           9   extent to which you were really able to put it in				false

		1027						LN		40		10		false		          10   context in terms of cumulative exposure to toxic air				false

		1028						LN		40		11		false		          11   contaminants from all other sources.				false

		1029						LN		40		12		false		          12                  Again, that's highly variable, so				false

		1030						LN		40		13		false		          13   that's hard to do.  Some of the communities that				false

		1031						LN		40		14		false		          14   people live in are quite clean and others are coming				false

		1032						LN		40		15		false		          15   from communities where I'm guessing a substantial				false

		1033						LN		40		16		false		          16   amount of their exposure to these substances may be in				false

		1034						LN		40		17		false		          17   their backyard and not on their soccer field.				false

		1035						LN		40		18		false		          18                  But I don't know if you could just				false

		1036						LN		40		19		false		          19   comment a little bit about how -- I guess how you				false

		1037						LN		40		20		false		          20   would address people's question about, is this big				false

		1038						LN		40		21		false		          21   relative to their cumulative exposure to these				false

		1039						LN		40		22		false		          22   substances from other sources over the lifetime, and				false

		1040						LN		40		23		false		          23   if so, how might we communicate that?				false

		1041						LN		40		24		false		          24             DR. CLAUDE:  That's a good question.  So				false

		1042						LN		40		25		false		          25   yes, we really didn't compare to other sources, like				false

		1043						PG		41		0		false		page 41				false

		1044						LN		41		1		false		           1   for the chemicals that -- like for example, we				false

		1045						LN		41		2		false		           2   detected all the BTEX chemicals.  And when we sampled,				false

		1046						LN		41		3		false		           3   we sampled in the morning during high periods of				false

		1047						LN		41		4		false		           4   traffic and people traveling to work and school and				false

		1048						LN		41		5		false		           5   other places.				false

		1049						LN		41		6		false		           6                  So we did see fluctuations of those				false

		1050						LN		41		7		false		           7   types of chemicals with the time pattern of the day.				false

		1051						LN		41		8		false		           8   So it kind of increased in the morning, and then it				false

		1052						LN		41		9		false		           9   kind of flattened out in the afternoon.  So we did see				false

		1053						LN		41		10		false		          10   those kinds of patterns for certain chemicals that we				false

		1054						LN		41		11		false		          11   presume you'll have other sources of exposure to them.				false

		1055						LN		41		12		false		          12                  So we did do hazard and risk.  We did				false

		1056						LN		41		13		false		          13   separate out our calculations for what we presumed to				false

		1057						LN		41		14		false		          14   be field-related versus what we might presume to be				false

		1058						LN		41		15		false		          15   non-field-related.  And so we did not compare those				false

		1059						LN		41		16		false		          16   kind of non-field-related exposures to anything that				false

		1060						LN		41		17		false		          17   might be in ambient air or any types of other				false

		1061						LN		41		18		false		          18   cumulative exposures from those types of things.				false

		1062						LN		41		19		false		          19                  But we did see predominantly that a lot				false

		1063						LN		41		20		false		          20   of the exposures were driven by those				false

		1064						LN		41		21		false		          21   non-field-related chemicals.  The contribution from				false

		1065						LN		41		22		false		          22   the field-related chemicals tended to be much less				false

		1066						LN		41		23		false		          23   than the field-related exposures.  So it is a				false

		1067						LN		41		24		false		          24   likelihood that a lot of those exposures could be				false

		1068						LN		41		25		false		          25   coming from other sources, traffic or some fields are				false

		1069						PG		42		0		false		page 42				false

		1070						LN		42		1		false		           1   located where the area is industrial areas or just				false

		1071						LN		42		2		false		           2   high areas of traffic.				false

		1072						LN		42		3		false		           3             DR. MCKONE:  If I can follow up, it seems,				false

		1073						LN		42		4		false		           4   though this is kind of getting into the next topic,				false

		1074						LN		42		5		false		           5   but mostly the concern is acute exposures, right, or				false

		1075						LN		42		6		false		           6   maybe chronic over a period when someone is in soccer.				false

		1076						LN		42		7		false		           7                  So I guess the question I'm asking is				false

		1077						LN		42		8		false		           8   probably only relevant for chemicals that give rise to				false

		1078						LN		42		9		false		           9   chronic -- long-term chronic exposures and lifetime				false

		1079						LN		42		10		false		          10   burdens of disease, whereas I think the bigger issue				false

		1080						LN		42		11		false		          11   was acute for a lot of these.  I guess we can take				false

		1081						LN		42		12		false		          12   this up this afternoon.  But I think in kind of				false

		1082						LN		42		13		false		          13   supporting your response, because the goal was to look				false

		1083						LN		42		14		false		          14   at short-term typically acute exposures during a day				false

		1084						LN		42		15		false		          15   or during a soccer game.				false

		1085						LN		42		16		false		          16                  Then the other non-field-related				false

		1086						LN		42		17		false		          17   exposures probably wouldn't matter that much unless				false

		1087						LN		42		18		false		          18   they just happened to be near a facility that was				false

		1088						LN		42		19		false		          19   having an off-normal event and releasing chemicals,				false

		1089						LN		42		20		false		          20   which I don't think that's part of your purview to go				false

		1090						LN		42		21		false		          21   into a rare event like that.  But anyway, thank you.				false

		1091						LN		42		22		false		          22             DR. BALMES:  Thanks, Dr. McKone.  And if I				false

		1092						LN		42		23		false		          23   could just jump in a little bit, Jocelyn.  I think				false

		1093						LN		42		24		false		          24   that exchange with Dr. McKone, it might be worth				false

		1094						LN		42		25		false		          25   considering adding some wording about how -- even				false

		1095						PG		43		0		false		page 43				false

		1096						LN		43		1		false		           1   though we don't know how the synthetic turf exposures				false

		1097						LN		43		2		false		           2   compare to exposures to, for example, BTEX chemicals				false

		1098						LN		43		3		false		           3   from other sources, I think it's probably worth saying				false

		1099						LN		43		4		false		           4   that it's not likely to be an overwhelming exposure.				false

		1100						LN		43		5		false		           5   Don't use that word.				false

		1101						LN		43		6		false		           6                  But I think somebody reading this might				false

		1102						LN		43		7		false		           7   have that same kind of question that Dr. McKone just				false

		1103						LN		43		8		false		           8   dealt with trying to put it in context.  I know you're				false

		1104						LN		43		9		false		           9   being very careful about on-field and off-field and				false

		1105						LN		43		10		false		          10   not exceeding your purview.  But I think putting that				false

		1106						LN		43		11		false		          11   in context for the public would be helpful.				false

		1107						LN		43		12		false		          12             DR. CLAUDE:  Okay.				false

		1108						LN		43		13		false		          13             DR. BALMES:  So I'm going to turn to				false

		1109						LN		43		14		false		          14   Dr. Eckel next.				false

		1110						LN		43		15		false		          15             DR. ECKEL:  I would like to echo the rest of				false

		1111						LN		43		16		false		          16   the panel and say that this is a really great study.				false

		1112						LN		43		17		false		          17   I really enjoyed reading it, and I've enjoyed seeing				false

		1113						LN		43		18		false		          18   the development over time, and so my comments are				false

		1114						LN		43		19		false		          19   coming from a statistician point of view.  So I really				false

		1115						LN		43		20		false		          20   appreciated the rigor that I saw and the sampling of				false

		1116						LN		43		21		false		          21   the fields, that stratified random sampling to really				false

		1117						LN		43		22		false		          22   characterize the different ages and the different				false

		1118						LN		43		23		false		          23   climate areas of California.  I thought that was				false

		1119						LN		43		24		false		          24   great.				false

		1120						LN		43		25		false		          25                  And I also really appreciated the				false

		1121						PG		44		0		false		page 44				false

		1122						LN		44		1		false		           1   characterization of the on-field based on the height				false

		1123						LN		44		2		false		           2   of the VOCs, for example, using that linear mix model.				false

		1124						LN		44		3		false		           3   I thought that was great to see that -- the state of				false

		1125						LN		44		4		false		           4   the science on statistical methodology.				false

		1126						LN		44		5		false		           5                  I did have one question about the				false

		1127						LN		44		6		false		           6   exposure characterization, and I saw looking at like				false

		1128						LN		44		7		false		           7   individual fields versus looking at averages across				false

		1129						LN		44		8		false		           8   all the fields of exposures to chemicals, and I was				false

		1130						LN		44		9		false		           9   wondering, did the approach that you take -- when I				false

		1131						LN		44		10		false		          10   was reading through and seeing your presentation, it				false

		1132						LN		44		11		false		          11   looked like for shorter exposures, like maybe one-day				false

		1133						LN		44		12		false		          12   exposures, you looked at individual fields, but for				false

		1134						LN		44		13		false		          13   longer exposures it was more of an average across all				false

		1135						LN		44		14		false		          14   the fields.				false

		1136						LN		44		15		false		          15                  But I was wondering if maybe that				false

		1137						LN		44		16		false		          16   didn't capture individuals who maybe are playing on				false

		1138						LN		44		17		false		          17   the same home field over a period of years because an				false

		1139						LN		44		18		false		          18   average does attenuate a little bit the extremes.				false

		1140						LN		44		19		false		          19             DR. CLAUDE:  And we did.  So for those ones				false

		1141						LN		44		20		false		          20   like the chronic exposure, we did do calculations with				false

		1142						LN		44		21		false		          21   the average across all the fields, assuming people				false

		1143						LN		44		22		false		          22   will travel, but we also did those individual fields				false

		1144						LN		44		23		false		          23   assuming people might have a home base kind of field				false

		1145						LN		44		24		false		          24   for practice and/or games.  So we do have both those				false

		1146						LN		44		25		false		          25   data.				false
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		1148						LN		45		1		false		           1             DR. ECKEL:  Oh, great.				false

		1149						LN		45		2		false		           2             DR. CLAUDE:  So it's both in the appendix.				false

		1150						LN		45		3		false		           3   In the main report we just have the individual data,				false

		1151						LN		45		4		false		           4   but we did present the data for both.				false

		1152						LN		45		5		false		           5                  And generally, when we look at the				false

		1153						LN		45		6		false		           6   distribution of the individual fields as well, the				false

		1154						LN		45		7		false		           7   average value tended to fall right around where the				false

		1155						LN		45		8		false		           8   average across all the fields looked at.  So we				false

		1156						LN		45		9		false		           9   thought that was -- we were like that's nice-looking				false

		1157						LN		45		10		false		          10   data, right, that were our average.  So we did kind of				false

		1158						LN		45		11		false		          11   look at both of those situations to kind of see what				false

		1159						LN		45		12		false		          12   it would look like, especially for like younger kids.				false

		1160						LN		45		13		false		          13   They're probably most likely not going to travel				false

		1161						LN		45		14		false		          14   across the state.  They'll probably have that one				false

		1162						LN		45		15		false		          15   field that they might look at.				false

		1163						LN		45		16		false		          16                  So we did look at both of those				false

		1164						LN		45		17		false		          17   scenarios for the chronic exposures.				false

		1165						LN		45		18		false		          18             DR. ECKEL:  Thank you.				false

		1166						LN		45		19		false		          19             DR. BALMES:  I would be careful in saying				false

		1167						LN		45		20		false		          20   that they wouldn't travel across the state.  I had a				false

		1168						LN		45		21		false		          21   kid who was on a traveling team, and he traveled all				false

		1169						LN		45		22		false		          22   over the state.				false

		1170						LN		45		23		false		          23                  Dr. Avol.				false

		1171						LN		45		24		false		          24             MR. AVOL:  I just have a couple of questions				false

		1172						LN		45		25		false		          25   and I might ask you a question much larger than this,				false

		1173						PG		46		0		false		page 46				false

		1174						LN		46		1		false		           1   which is, I know you focused on exposure				false

		1175						LN		46		2		false		           2   characterization, and this afternoon we'll hear more				false

		1176						LN		46		3		false		           3   about the health assessment, but some of your summary				false

		1177						LN		46		4		false		           4   and questions did get -- had some of the health.  So I				false

		1178						LN		46		5		false		           5   don't know whether to hold this and expect that we'll				false

		1179						LN		46		6		false		           6   hear more in the afternoon or ask it now.				false

		1180						LN		46		7		false		           7             DR. CLAUDE:  I would say ask now because the				false

		1181						LN		46		8		false		           8   topics do very much kind of intertwine with each				false

		1182						LN		46		9		false		           9   other.  So I would say ask away, and if there will be				false

		1183						LN		46		10		false		          10   more on it this afternoon, we can talk about --				false

		1184						LN		46		11		false		          11             MR. AVOL:  I only have maybe one or two				false

		1185						LN		46		12		false		          12   additional comments over and above my colleagues.  And				false

		1186						LN		46		13		false		          13   parenthetically, I will say that as a parent of				false

		1187						LN		46		14		false		          14   children who did play lots of soccer on lots of fields				false

		1188						LN		46		15		false		          15   and did play both local AYSO and traveling squad team,				false

		1189						LN		46		16		false		          16   Dr. Balmes is exactly right.  We were all over the				false

		1190						LN		46		17		false		          17   state.				false

		1191						LN		46		18		false		          18                  But more importantly, I think for many				false

		1192						LN		46		19		false		          19   hours a day, particularly at tournaments, as				false

		1193						LN		46		20		false		          20   Dr. Bennett suggested, the teams will stay at or near				false

		1194						LN		46		21		false		          21   the fields and be there for hours of the day.  So I				false

		1195						LN		46		22		false		          22   think you may have thought about it may be only				false

		1196						LN		46		23		false		          23   minimal exposures that you consider in the scheme of				false

		1197						LN		46		24		false		          24   what teams actually do in these tournaments.  We were				false

		1198						LN		46		25		false		          25   there for a weekend.				false
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		1200						LN		47		1		false		           1                  So I think whether that comes up in the				false

		1201						LN		47		2		false		           2   limitations or discussions or commentary, I think it's				false

		1202						LN		47		3		false		           3   worth thinking about how you sort of address that.				false

		1203						LN		47		4		false		           4   Because I know that's an issue for many parents who				false

		1204						LN		47		5		false		           5   are going to look at this and say, well, wait a				false

		1205						LN		47		6		false		           6   second.  That's not my experience.				false

		1206						LN		47		7		false		           7                  I have two questions related to what				false

		1207						LN		47		8		false		           8   you presented and then your summary.  But you talked				false

		1208						LN		47		9		false		           9   about this sort of defining point, older or younger				false

		1209						LN		47		10		false		          10   than, I guess, nine years of field life.  But when you				false

		1210						LN		47		11		false		          11   summarized your data, you didn't say anything about				false

		1211						LN		47		12		false		          12   whether there was any appreciable difference you				false

		1212						LN		47		13		false		          13   wanted to call attention to, or just say that you				false

		1213						LN		47		14		false		          14   really didn't see much difference.				false

		1214						LN		47		15		false		          15                  Again, Dr. Bennett alluded to this				false

		1215						LN		47		16		false		          16   question of the very new fields, which is certainly an				false

		1216						LN		47		17		false		          17   issue.  But because there's so many fields in use				false

		1217						LN		47		18		false		          18   across California and the country, I was wondering if				false

		1218						LN		47		19		false		          19   you did have any insights or whether there will be				false

		1219						LN		47		20		false		          20   more said in the final report about this dichotomy --				false

		1220						LN		47		21		false		          21   if there is such a dichotomy.				false

		1221						LN		47		22		false		          22             DR. CLAUDE:  We really didn't see much of				false

		1222						LN		47		23		false		          23   that kind of separation between like the old versus				false

		1223						LN		47		24		false		          24   the new because, like I said, some of those older				false

		1224						LN		47		25		false		          25   fields as the years go on, they do replenish the				false

		1225						PG		48		0		false		page 48				false

		1226						LN		48		1		false		           1   crumb.  So when your field gets to be nine years old,				false

		1227						LN		48		2		false		           2   your crumb is likely not going to be nine years old.				false

		1228						LN		48		3		false		           3   You will have replenished either certain areas or the				false

		1229						LN		48		4		false		           4   whole field by that time point.				false

		1230						LN		48		5		false		           5                  But we could make a note in the report				false

		1231						LN		48		6		false		           6   to address that we didn't see that kind of breakdown,				false

		1232						LN		48		7		false		           7   that old versus new kind of difference in either the				false

		1233						LN		48		8		false		           8   VOCs, the difference in the release or the crumb				false

		1234						LN		48		9		false		           9   rubber, the presence of those chemicals.				false

		1235						LN		48		10		false		          10             MR. AVOL:  I think it also would be useful				false

		1236						LN		48		11		false		          11   for the public to understand better through OEHHA's				false

		1237						LN		48		12		false		          12   sort of guided expertise eyes to say something about				false

		1238						LN		48		13		false		          13   the mean versus the max in terms of what you've seen				false

		1239						LN		48		14		false		          14   in the range of these fields.  Because, again, you				false

		1240						LN		48		15		false		          15   talked about a number of fields.  You talked about a				false

		1241						LN		48		16		false		          16   number of concentration, but then you sort of focused				false

		1242						LN		48		17		false		          17   in on this is the average exposure.  This is the				false

		1243						LN		48		18		false		          18   average thing.				false

		1244						LN		48		19		false		          19                  I understand why we do that, but I				false

		1245						LN		48		20		false		          20   think there's still some concerns about these outlier				false

		1246						LN		48		21		false		          21   conditions which do -- may not be so much outlier for				false

		1247						LN		48		22		false		          22   a number of people.				false

		1248						LN		48		23		false		          23             DR. CLAUDE:  Yes.  Thank you.				false

		1249						LN		48		24		false		          24             DR. BALMES:  Dr. Kyle.				false

		1250						LN		48		25		false		          25             DR. KYLE:  Thank you.  I'm thinking about				false

		1251						PG		49		0		false		page 49				false

		1252						LN		49		1		false		           1   not only the details of the study and the methods but				false

		1253						LN		49		2		false		           2   also what did we learn from this is kind of the main				false

		1254						LN		49		3		false		           3   thing on my mind because of some of the reasons people				false

		1255						LN		49		4		false		           4   mentioned of the depth of the analysis that you did,				false

		1256						LN		49		5		false		           5   the creativity of it, and the fact that we looked at				false

		1257						LN		49		6		false		           6   this in a different way than we often do.				false

		1258						LN		49		7		false		           7                  And so this is the spirit in which I'm				false

		1259						LN		49		8		false		           8   asking this question.  I don't know if it's germane,				false

		1260						LN		49		9		false		           9   really, to this part, but it's from the beginning.				false

		1261						LN		49		10		false		          10   I'm trying to understand what we thought we'd find and				false

		1262						LN		49		11		false		          11   then what we found in terms of the substances in this				false

		1263						LN		49		12		false		          12   material.  And I'm very interested in how that				false

		1264						LN		49		13		false		          13   distributed about between the air, dermal, and the				false

		1265						LN		49		14		false		          14   ingestion-related one.				false

		1266						LN		49		15		false		          15                  I think that that pattern is really				false

		1267						LN		49		16		false		          16   interesting.  But my first question for you is,				false

		1268						LN		49		17		false		          17   remember the ones that fell out because we couldn't				false

		1269						LN		49		18		false		          18   find an analytic standard for them?  Did they ever				false

		1270						LN		49		19		false		          19   reappear anywhere?  And I understand why you took them				false

		1271						LN		49		20		false		          20   out, I think.  But I also would like to figure out				false

		1272						LN		49		21		false		          21   what they -- I'd like to commemorate that there was				false

		1273						LN		49		22		false		          22   some number between 10 and 100, I think.				false

		1274						LN		49		23		false		          23             DR. CLAUDE:  I forget the exact number, but				false

		1275						LN		49		24		false		          24   yeah, so if it disappeared before we could do -- find				false

		1276						LN		49		25		false		          25   the standard.  So we didn't look for it after that.				false
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		1278						LN		50		1		false		           1   Because when we did our analysis, we had those				false

		1279						LN		50		2		false		           2   specific targeted lists that we used.  So if it fell				false

		1280						LN		50		3		false		           3   out before it got to that point, we didn't look for it				false

		1281						LN		50		4		false		           4   again in the rest of the analysis.				false

		1282						LN		50		5		false		           5             DR. KYLE:  But can we find that again?				false

		1283						LN		50		6		false		           6             DR. CLAUDE:  We can pull out those lists of				false

		1284						LN		50		7		false		           7   chemicals.				false

		1285						LN		50		8		false		           8             DR. KYLE:  Because I would just like to see				false

		1286						LN		50		9		false		           9   what was left there and the reasons it was left there.				false

		1287						LN		50		10		false		          10   And I'm not saying you made the wrong decision, but in				false

		1288						LN		50		11		false		          11   terms of what we learned from this, there's something				false

		1289						LN		50		12		false		          12   we learned about that piece of it too, and the issue				false

		1290						LN		50		13		false		          13   of standards and why they're not available and what is				false

		1291						LN		50		14		false		          14   it we don't have standards for at all.  And I'm				false

		1292						LN		50		15		false		          15   running into this in other contexts as well.  But				false

		1293						LN		50		16		false		          16   there are whole areas of inquiry that are limited				false

		1294						LN		50		17		false		          17   because, oh, gee, we don't have a standard, which in				false

		1295						LN		50		18		false		          18   the 21st century seems like kind of a lame answer,				false

		1296						LN		50		19		false		          19   doesn't it?				false

		1297						LN		50		20		false		          20                  So I would like to figure out the right				false

		1298						LN		50		21		false		          21   way to ask about that.  So I guess that's the main				false

		1299						LN		50		22		false		          22   thing I'm going to ask right now.  I have some others				false

		1300						LN		50		23		false		          23   for later, but thank you.				false

		1301						LN		50		24		false		          24             DR. BENNETT:  I had some other questions on				false

		1302						LN		50		25		false		          25   that, because I got a little confused on some of the				false
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		1304						LN		51		1		false		           1   non-targeted stuff.  So the non-targeted wasn't done				false

		1305						LN		51		2		false		           2   by LBNL?  It was done somewhere on campus by different				false

		1306						LN		51		3		false		           3   people?				false

		1307						LN		51		4		false		           4             DR. CLAUDE:  LBNL analyzed the samples, they				false

		1308						LN		51		5		false		           5   got the extracts, and the sample extracts were				false

		1309						LN		51		6		false		           6   analyzed by UC Berkeley's QCB lab because LBNL did not				false

		1310						LN		51		7		false		           7   have a liquid gas -- a liquid chromatography machine.				false

		1311						LN		51		8		false		           8   So LBNL did all the GC/MS, and then the QCB lab at				false

		1312						LN		51		9		false		           9   Berkeley did all the liquid chromatography.				false

		1313						LN		51		10		false		          10             DR. BENNETT:  And that was only on the pilot				false

		1314						LN		51		11		false		          11   samples then?				false

		1315						LN		51		12		false		          12             DR. CLAUDE:  It was the pilot and then -- we				false

		1316						LN		51		13		false		          13   did pilot and then we did a second phase where we --				false

		1317						LN		51		14		false		          14   pilot we did four and we did the manufacturing				false

		1318						LN		51		15		false		          15   samples, and then we expanded a little bit for the				false

		1319						LN		51		16		false		          16   second phase and we did some of those.				false

		1320						LN		51		17		false		          17             DR. BENNETT:  And then in addition to the				false

		1321						LN		51		18		false		          18   ones that you couldn't buy the standard for, were				false

		1322						LN		51		19		false		          19   there other ones that you just couldn't identify for				false

		1323						LN		51		20		false		          20   sure what the compound was?  The nontarget world, they				false

		1324						LN		51		21		false		          21   come up with so much stuff, and I also felt a little				false

		1325						LN		51		22		false		          22   bit like ...				false

		1326						LN		51		23		false		          23             DR. CLAUDE:  And I think a couple meetings				false

		1327						LN		51		24		false		          24   ago we showed some of the chromatograms, and you could				false

		1328						LN		51		25		false		          25   see there's so much stuff in there.  So there was some				false
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		1330						LN		52		1		false		           1   stuff, I think, that we weren't able to identify.  I				false

		1331						LN		52		2		false		           2   don't know off the top of my head the magnitude of how				false

		1332						LN		52		3		false		           3   many that was, but there was some stuff that was just				false

		1333						LN		52		4		false		           4   kind of out that we were not able to identify.				false

		1334						LN		52		5		false		           5             DR. BENNETT:  It said they didn't find any				false

		1335						LN		52		6		false		           6   of the PFAS in that.  So did they look -- they ran a				false

		1336						LN		52		7		false		           7   library of PFAS versus the nontarget?				false

		1337						LN		52		8		false		           8             DR. CLAUDE:  Yeah, so in our nontarget				false

		1338						LN		52		9		false		           9   analysis we didn't see any PFAS, but also we looked at				false

		1339						LN		52		10		false		          10   the crumb rubber, so we didn't look at any of the				false

		1340						LN		52		11		false		          11   blades or the backing which is likely where the PFAS				false

		1341						LN		52		12		false		          12   would be present.  And in the air samples PFAS are				false

		1342						LN		52		13		false		          13   likely not going to volatilize.				false

		1343						LN		52		14		false		          14             DR. BALMES:  And that's in the report.				false

		1344						LN		52		15		false		          15             DR. CLAUDE:  Yes, and we did put that in the				false

		1345						LN		52		16		false		          16   report.				false

		1346						LN		52		17		false		          17             DR. BENNETT:  And you didn't really look for				false

		1347						LN		52		18		false		          18   any OPEs either, the organophosphate ones?				false

		1348						LN		52		19		false		          19             DR. CLAUDE:  No.				false

		1349						LN		52		20		false		          20             DR. BENNETT:  I was also confused on the				false

		1350						LN		52		21		false		          21   volatile sulfur compounds because it said they did				false

		1351						LN		52		22		false		          22   something with the volatile sulfur compounds in the				false

		1352						LN		52		23		false		          23   pilot, and then that seemed to go away.  I didn't see				false

		1353						LN		52		24		false		          24   where there was any reference to like "we just didn't				false

		1354						LN		52		25		false		          25   see anything."				false

		1355						PG		53		0		false		page 53				false

		1356						LN		53		1		false		           1             DR. CLAUDE:  So those volatiles, that was				false

		1357						LN		53		2		false		           2   for the benzothiazole that we wanted to make sure if				false

		1358						LN		53		3		false		           3   it was there, we captured it; as well as the				false

		1359						LN		53		4		false		           4   2-Mercaptobenzothiazole.  So when we were doing the				false

		1360						LN		53		5		false		           5   analysis, they came up in the regular VOC analysis, so				false

		1361						LN		53		6		false		           6   we wound up not needing to do the additional				false

		1362						LN		53		7		false		           7   specialized sampling and analysis for those volatile				false

		1363						LN		53		8		false		           8   sulfur compounds.				false

		1364						LN		53		9		false		           9                  So that was mainly to make sure that we				false

		1365						LN		53		10		false		          10   saw the benzothiazole.				false

		1366						LN		53		11		false		          11             DR. BENNETT:  Okay.  I missed that, so you				false

		1367						LN		53		12		false		          12   might just want to put -- I mean, maybe it was in				false

		1368						LN		53		13		false		          13   there but ...				false

		1369						LN		53		14		false		          14                  Then I have one more question on the				false

		1370						LN		53		15		false		          15   chemical analysis.  So I did notice that you guys did				false

		1371						LN		53		16		false		          16   find a few fields where the maximum was just really				false

		1372						LN		53		17		false		          17   high for a few compounds.  I didn't ever find anything				false

		1373						LN		53		18		false		          18   to get a sense as to whether or not those really high				false

		1374						LN		53		19		false		          19   levels were scattered across different fields or if it				false

		1375						LN		53		20		false		          20   was just like a limited number of fields that tended				false

		1376						LN		53		21		false		          21   to be the outlier fields for all of the different				false

		1377						LN		53		22		false		          22   concentrations.				false

		1378						LN		53		23		false		          23                  I didn't know if you did anything to				false

		1379						LN		53		24		false		          24   look at that or not, to just get a sense of is it one				false

		1380						LN		53		25		false		          25   chemical high here and another somewhere else or is it				false

		1381						PG		54		0		false		page 54				false

		1382						LN		54		1		false		           1   just some fields that were just high.				false

		1383						LN		54		2		false		           2             DR. CLAUDE:  We didn't look to see if -- you				false

		1384						LN		54		3		false		           3   know, in the high end, those fields, it was all one				false

		1385						LN		54		4		false		           4   field.  We did note some fields did tend to have				false

		1386						LN		54		5		false		           5   higher concentrations of chemicals.  We measured wind				false

		1387						LN		54		6		false		           6   speed and all that kind of -- so for some fields we				false

		1388						LN		54		7		false		           7   did look to see if that kind of played into seeing				false

		1389						LN		54		8		false		           8   those higher levels.				false

		1390						LN		54		9		false		           9                  And we did have some fields where we				false

		1391						LN		54		10		false		          10   had frequent changes in wind direction that we noted,				false

		1392						LN		54		11		false		          11   so that could be why we did see either higher or lower				false

		1393						LN		54		12		false		          12   concentrations of chemicals.  But we didn't look to				false

		1394						LN		54		13		false		          13   see if those higher values all tended to congregate in				false

		1395						LN		54		14		false		          14   one field.  We didn't look specifically at that kind				false

		1396						LN		54		15		false		          15   of individual analysis.  But that's something we could				false

		1397						LN		54		16		false		          16   look at to see if it was localized into certain areas,				false

		1398						LN		54		17		false		          17   all those max values.				false

		1399						LN		54		18		false		          18             DR. BENNETT:  I think that's everything I				false

		1400						LN		54		19		false		          19   had.				false

		1401						LN		54		20		false		          20             DR. BALMES:  I think Dr. Avol has another				false

		1402						LN		54		21		false		          21   question.				false

		1403						LN		54		22		false		          22             MR. AVOL:  I have one question to sort of				false

		1404						LN		54		23		false		          23   help place this into relevance.  Given that the				false

		1405						LN		54		24		false		          24   sampling on this study, I mean, it was an excellent				false

		1406						LN		54		25		false		          25   study, tremendous detail has evolved -- been				false

		1407						PG		55		0		false		page 55				false

		1408						LN		55		1		false		           1   appreciating.  But given that the sampling was done				false

		1409						LN		55		2		false		           2   almost ten years ago, and I think it's fair for public				false

		1410						LN		55		3		false		           3   to ask a question of relevance in terms of current				false

		1411						LN		55		4		false		           4   fields.				false

		1412						LN		55		5		false		           5                  So I don't know if there's information				false

		1413						LN		55		6		false		           6   that you have access to or if you looked at or even				false

		1414						LN		55		7		false		           7   thought about as to whether in today's fields in the				false

		1415						LN		55		8		false		           8   last five years, the fields that are being used now,				false

		1416						LN		55		9		false		           9   if crumb rubber from passenger and light-duty vehicle				false

		1417						LN		55		10		false		          10   trucks is still the primary in-fill or if there has				false

		1418						LN		55		11		false		          11   been a move by the industry to go to coconut or				false

		1419						LN		55		12		false		          12   something else, that is, is all your hard work				false

		1420						LN		55		13		false		          13   still --				false

		1421						LN		55		14		false		          14             DR. CLAUDE:  Still relevant?  Yeah.  And				false

		1422						LN		55		15		false		          15   when we did the study ten years ago, there was already				false

		1423						LN		55		16		false		          16   that you started seeing kind of people moving towards				false

		1424						LN		55		17		false		          17   the alternatives because the senate, they tried to				false

		1425						LN		55		18		false		          18   push for that moratorium to stop installing fields and				false

		1426						LN		55		19		false		          19   parents became more, "Are we going to put this?  Is				false

		1427						LN		55		20		false		          20   there an alternative?"  That's why we did see those				false

		1428						LN		55		21		false		          21   organic, corn husks, coconut husks, you've got sand,				false

		1429						LN		55		22		false		          22   and I forget Nike, they had their recycled shoe rubber				false

		1430						LN		55		23		false		          23   kind of in-fill.				false

		1431						LN		55		24		false		          24                  So there have been quite a few in-fills				false

		1432						LN		55		25		false		          25   that have been pushed in the past ten years as well.				false

		1433						PG		56		0		false		page 56				false

		1434						LN		56		1		false		           1   And we haven't updated our database, so we don't know				false

		1435						LN		56		2		false		           2   of the 900 that were in California how many might				false

		1436						LN		56		3		false		           3   still be around or how many might have switched to an				false

		1437						LN		56		4		false		           4   alternative or gone back to natural grass.  So we				false

		1438						LN		56		5		false		           5   don't have that information at this time, but yeah.				false

		1439						LN		56		6		false		           6             DR. BALMES:  Anybody else have another				false

		1440						LN		56		7		false		           7   question?				false

		1441						LN		56		8		false		           8                  So I have one issue, and it may not be				false

		1442						LN		56		9		false		           9   the right time.  I know we have public comment this				false

		1443						LN		56		10		false		          10   afternoon.  But the report came out in March.  Have				false

		1444						LN		56		11		false		          11   there been written comments from the public, from				false

		1445						LN		56		12		false		          12   scientists, that you can tell us how you responded to?				false

		1446						LN		56		13		false		          13             DR. CLAUDE:  So we received actually a				false

		1447						LN		56		14		false		          14   comment yesterday, a written one, to our e-mail -- so				false

		1448						LN		56		15		false		          15   we received a comment yesterday from the public that				false

		1449						LN		56		16		false		          16   obviously we haven't responded to yet, but it dealt				false

		1450						LN		56		17		false		          17   with the issues around the heat stress on the field				false

		1451						LN		56		18		false		          18   and the temperatures, so that issue where the surface				false

		1452						LN		56		19		false		          19   temperature, it gets hot.  So people have complained				false

		1453						LN		56		20		false		          20   of getting burns and your shoes are melting.				false

		1454						LN		56		21		false		          21                  So after the meeting we'll read into				false

		1455						LN		56		22		false		          22   that comment more and see how we address those issues				false

		1456						LN		56		23		false		          23   there.				false

		1457						LN		56		24		false		          24             DR. BALMES:  Was that the only written				false

		1458						LN		56		25		false		          25   comment?				false

		1459						PG		57		0		false		page 57				false

		1460						LN		57		1		false		           1             DR. CLAUDE:  That's the only written				false

		1461						LN		57		2		false		           2   comment.				false

		1462						LN		57		3		false		           3             DR. BALMES:  That actually dovetails to a				false

		1463						LN		57		4		false		           4   concern.  Dave and I, when you posted the surface				false

		1464						LN		57		5		false		           5   temperature, I said "Whoa."  This is only going to get				false

		1465						LN		57		6		false		           6   worse with the climate change -- dare I use that term?				false

		1466						LN		57		7		false		           7                  And I have heard about when my son was				false

		1467						LN		57		8		false		           8   a soccer player, when it was really hot, how they felt				false

		1468						LN		57		9		false		           9   the heat in their shoes and didn't like to fall when				false

		1469						LN		57		10		false		          10   it was that hot.				false

		1470						LN		57		11		false		          11             DR. CLAUDE:  Yeah.  And some managers, you				false

		1471						LN		57		12		false		          12   don't need to water the fields, but some managers,				false

		1472						LN		57		13		false		          13   they do water the field to kind of help to alleviate				false

		1473						LN		57		14		false		          14   some of that temperature.  It's only a temporary				false

		1474						LN		57		15		false		          15   remedy, but they do tend to water it before the				false

		1475						LN		57		16		false		          16   players go on to kind of help with that.				false

		1476						LN		57		17		false		          17             DR. BALMES:  Do we think that those high				false

		1477						LN		57		18		false		          18   surface temperatures affected exposures to the various				false

		1478						LN		57		19		false		          19   toxicants that you have looked at?				false

		1479						LN		57		20		false		          20             DR. CLAUDE:  On hot days you might have more				false

		1480						LN		57		21		false		          21   volatilization on those days.				false

		1481						LN		57		22		false		          22             DR. BALMES:  But we didn't look at that				false

		1482						LN		57		23		false		          23   specifically?  When I say "we," you.				false

		1483						LN		57		24		false		          24             DR. CLAUDE:  No, because we collected -- it				false

		1484						LN		57		25		false		          25   was mainly the summertime when we collected.  We had a				false

		1485						PG		58		0		false		page 58				false

		1486						LN		58		1		false		           1   lot of those hot days.  So we had very few fields that				false

		1487						LN		58		2		false		           2   we sampled in like the wintertime, and we didn't				false

		1488						LN		58		3		false		           3   sample fields like during both periods.  So if we had				false

		1489						LN		58		4		false		           4   sampled fields during both periods, that would have				false

		1490						LN		58		5		false		           5   been a great way for us to help see.				false

		1491						LN		58		6		false		           6             DR. BALMES:  I think, again, just a little				false

		1492						LN		58		7		false		           7   note in the discussion about how that's a potential				false

		1493						LN		58		8		false		           8   concern would be good.				false

		1494						LN		58		9		false		           9                  Dr. Bennett.  Your mic is off.				false

		1495						LN		58		10		false		          10             DR. BENNETT:  One other quick thing.  I just				false

		1496						LN		58		11		false		          11   thought on the ingestion, you guys give the mass that				false

		1497						LN		58		12		false		          12   you assume for the ingestion.  It might be useful just				false

		1498						LN		58		13		false		          13   for readability for a non-science audience to convert				false

		1499						LN		58		14		false		          14   that into a volume measurement that would be in				false

		1500						LN		58		15		false		          15   something people would be familiar with.				false

		1501						LN		58		16		false		          16             DR. CLAUDE:  Okay.				false

		1502						LN		58		17		false		          17             DR. BALMES:  That said, I still think given				false

		1503						LN		58		18		false		          18   the complexity of the study and the multiple sections				false

		1504						LN		58		19		false		          19   of the report, it's in pretty public user-friendly				false

		1505						LN		58		20		false		          20   form.  Much better than I expected, actually.  As				false

		1506						LN		58		21		false		          21   scientists.				false

		1507						LN		58		22		false		          22             DR. CLAUDE:  We did work hard on trying to				false

		1508						LN		58		23		false		          23   make sure --				false

		1509						LN		58		24		false		          24             DR. BALMES:  As scientists we often are not				false

		1510						LN		58		25		false		          25   good at communicating with the public, but you did a				false

		1511						PG		59		0		false		page 59				false

		1512						LN		59		1		false		           1   good job.				false

		1513						LN		59		2		false		           2             DR. CLAUDE:  Many thanks.  It was a group				false

		1514						LN		59		3		false		           3   effort.  But thanks to all.				false

		1515						LN		59		4		false		           4             DR. BALMES:  If there are no more questions				false

		1516						LN		59		5		false		           5   from the panel here or Dr. McKone virtually, then I				false

		1517						LN		59		6		false		           6   think we can adjourn early for our lunch break.  But				false

		1518						LN		59		7		false		           7   then we'll come back early.  We'll come back at 12:45				false

		1519						LN		59		8		false		           8   instead of 1:00.				false

		1520						LN		59		9		false		           9                           (Recess.)				false

		1521						LN		59		10		false		          10             DR. BALMES:  Our next speaker is				false

		1522						LN		59		11		false		          11   Dr. Krishnan.  Kannan Krishnan.				false

		1523						LN		59		12		false		          12                  Take it away.				false

		1524						LN		59		13		false		          13             DR. KRISHNAN:  Good afternoon.  Do you hear				false

		1525						LN		59		14		false		          14   me okay?				false

		1526						LN		59		15		false		          15                  In this presentation I'll focus on				false

		1527						LN		59		16		false		          16   toxicity evaluation, risk characterization, and				false

		1528						LN		59		17		false		          17   present the conclusions of the draft report.				false

		1529						LN		59		18		false		          18                  This study examined the non-cancer				false

		1530						LN		59		19		false		          19   hazards and cancer risks as the health outcome, as you				false

		1531						LN		59		20		false		          20   see in the first column, from exposure to chemicals				false

		1532						LN		59		21		false		          21   from crumb rubber in-fill via multiple routes, as				false

		1533						LN		59		22		false		          22   shown in the second column, inhalation, dermal,				false

		1534						LN		59		23		false		          23   ingestion, on the synthetic turf fields for four				false

		1535						LN		59		24		false		          24   receptor categories, athletes, coaches, referees, and				false

		1536						LN		59		25		false		          25   spectators and appropriate age groups in each one of				false

		1537						PG		60		0		false		page 60				false

		1538						LN		60		1		false		           1   those categories.				false

		1539						LN		60		2		false		           2                  Specifically, the toxicity evaluation				false

		1540						LN		60		3		false		           3   or the health outcome focused on acute inhalation				false

		1541						LN		60		4		false		           4   exposure to chemicals.  That's the first line				false

		1542						LN		60		5		false		           5   combining the first two columns.  And one-day				false

		1543						LN		60		6		false		           6   inhalation, oral, or dermal exposure to DARTs, or the				false

		1544						LN		60		7		false		           7   developmental reproductive toxicants, on chronic				false

		1545						LN		60		8		false		           8   inhalation exposure to sensory irritants, then chronic				false

		1546						LN		60		9		false		           9   inhalation, dermal, or ingestion exposure to general				false

		1547						LN		60		10		false		          10   toxicants.				false

		1548						LN		60		11		false		          11                  What we refer to as general toxicants,				false

		1549						LN		60		12		false		          12   those that cause chronic effects other than DART or				false

		1550						LN		60		13		false		          13   sensory irritation, where the key critical effect is				false

		1551						LN		60		14		false		          14   other than sensory irritation and developmental				false

		1552						LN		60		15		false		          15   reproductive toxicity.				false

		1553						LN		60		16		false		          16                  And then cancer outcome where we				false

		1554						LN		60		17		false		          17   calculated the lifetime risk from exposure to				false

		1555						LN		60		18		false		          18   carcinogens by inhalation, dermal, and ingestion				false

		1556						LN		60		19		false		          19   routes.				false

		1557						LN		60		20		false		          20                  In applying these on-field or for				false

		1558						LN		60		21		false		          21   off-field exposures, the only difference is that the				false

		1559						LN		60		22		false		          22   turf materials are only present on-field, obviously.				false

		1560						LN		60		23		false		          23   That's the only difference when it comes to the				false

		1561						LN		60		24		false		          24   calculations on-field or off-field.				false

		1562						LN		60		25		false		          25                  In terms of the toxicity evaluation of				false

		1563						PG		61		0		false		page 61				false

		1564						LN		61		1		false		           1   these chemicals or the dose-response assessment of				false

		1565						LN		61		2		false		           2   these chemicals requires the knowledge of toxicity				false

		1566						LN		61		3		false		           3   criteria.  The toxicity criteria are basically the				false

		1567						LN		61		4		false		           4   numerical value that quantitatively characterizes the				false

		1568						LN		61		5		false		           5   relationship between the exposure and the outcome such				false

		1569						LN		61		6		false		           6   that either reference exposure level is developed for				false

		1570						LN		61		7		false		           7   non-cancer end points or cancer slope factors are				false

		1571						LN		61		8		false		           8   developed for carcinogens.				false
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		1607						LN		62		18		false		          18   subchronic health guidance values.  Even though				false

		1608						LN		62		19		false		          19   subchronic is a longer duration with lower health				false

		1609						LN		62		20		false		          20   guidance values, those were used in this project.				false

		1610						LN		62		21		false		          21                  Now, regarding DART, six chemicals had				false

		1611						LN		62		22		false		          22   toxic criteria from OEHHA or EPA.  Two were developed				false

		1612						LN		62		23		false		          23   in this study and 12 were based on structural analogs.				false
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		1616						LN		63		1		false		           1   of them were from OEHHA.  And in terms of the chronic				false
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		1618						LN		63		3		false		           3   available from OEHHA, EPA, and the ATSDR.  52 were				false
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		1622						LN		63		7		false		           7   the toxicity criteria, 18 of them were available from				false

		1623						LN		63		8		false		           8   OEHHA and EPA, and 36 were based on structural				false
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		1625						LN		63		10		false		          10                  Four relatively nontoxic chemicals were				false

		1626						LN		63		11		false		          11   excluded from these calculations.  The limonenes,				false

		1627						LN		63		12		false		          12   pinene and carene were those.				false

		1628						LN		63		13		false		          13                  And in terms of the cancer slope				false

		1629						LN		63		14		false		          14   factor, out of the 23 identified carcinogens in the				false

		1630						LN		63		15		false		          15   study, 16 of them had chemical-specific cancer slope				false

		1631						LN		63		16		false		          16   factor, five of them had established potency				false

		1632						LN		63		17		false		          17   equivalency factor or toxic equivalency factor.  Those				false

		1633						LN		63		18		false		          18   are the PAHs, polycyclic aromatic hydrocarbons.  And				false

		1634						LN		63		19		false		          19   for two of them, we had derived specific values in				false
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		1648						LN		64		7		false		           7   groups, based on individual field data on chemical				false
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		1662						LN		64		21		false		          21   For inhalation exposures, it's an airborne				false
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		1674						LN		65		7		false		           7                       (No audio.)				false

		1675						LN		65		8		false		           8             DR. KRISHNAN:  Thanks for bringing that up.				false

		1676						LN		65		9		false		           9                  Now, for cancer risk, was calculated				false

		1677						LN		65		10		false		          10   using the general equation, lifetime average daily				false

		1678						LN		65		11		false		          11   dose times the cancer slope factor, CSF.  LADD times				false

		1679						LN		65		12		false		          12   the CSF for the route of exposure here.				false

		1680						LN		65		13		false		          13                  The cancer slope factor or CSF is a				false

		1681						LN		65		14		false		          14   95th percentile upper confidence limit on the slope of				false

		1682						LN		65		15		false		          15   the dose-response curve, which is based on continuous				false

		1683						LN		65		16		false		          16   lifetime exposure to a substance.				false
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		1697						LN		66		4		false		           4   well below the benchmark of 1, both for on-field and				false
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		1701						LN		66		8		false		           8   table shows that the on-field acute hazard index was				false

		1702						LN		66		9		false		           9   well below 1 for the field-related chemicals and also				false

		1703						LN		66		10		false		          10   was below 1 for the non-field-related chemicals.  And				false

		1704						LN		66		11		false		          11   same scenario for the off-field.				false

		1705						LN		66		12		false		          12                  The styrene was the only field-related				false

		1706						LN		66		13		false		          13   chemical with toxicity criteria here, whereas				false

		1707						LN		66		14		false		          14   acetaldehyde, benzene, 2-butanone, 2-butoxyethanol,				false

		1708						LN		66		15		false		          15   formaldehyde, phenol, tetrachloroethylene, toluene and				false

		1709						LN		66		16		false		          16   xylenes were the non-field-related chemicals that were				false

		1710						LN		66		17		false		          17   included in this calculation.  You have already seen				false

		1711						LN		66		18		false		          18   this during this morning's presentation.				false

		1712						LN		66		19		false		          19                  So those were the chemicals that had				false

		1713						LN		66		20		false		          20   sources other than crumb rubber in-fill or the				false

		1714						LN		66		21		false		          21   synthetic turf field as the source.				false

		1715						LN		66		22		false		          22                  For the field-related chemicals,				false
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		1737						LN		67		18		false		          18                  Looking at the individual values, the				false

		1738						LN		67		19		false		          19   maximal value we could find were -- there were cases				false
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		1757						LN		68		12		false		          12   see that it ranged from 1.2 to 1.8 in athletes of 16				false
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		1760						LN		68		15		false		          15                  All the average values were within 1,				false

		1761						LN		68		16		false		          16   the benchmark of 1, whereas the maximum individual				false

		1762						LN		68		17		false		          17   value that we had seen were in the range of that 1.2				false
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		1779						LN		69		8		false		           8   irritants.  Here the hazard indices were well below 1,				false
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		1788						LN		69		17		false		          17                  So these were below .01 for the				false

		1789						LN		69		18		false		          18   on-field exposures for all exposure groups, and the				false
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		1803						LN		70		6		false		           6                  The average across fields was below 1.				false
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		1818						LN		70		21		false		          21   the on-field infant spectators that are being referred				false

		1819						LN		70		22		false		          22   to here where there's a small exceedance compared to a				false

		1820						LN		70		23		false		          23   benchmark of 1.				false

		1821						LN		70		24		false		          24                  In this case the driver was lead and				false

		1822						LN		70		25		false		          25   ingestion route was the main contributor as well.				false

		1823						PG		71		0		false		page 71				false

		1824						LN		71		1		false		           1                  Pictorially I'm just capturing those				false

		1825						LN		71		2		false		           2   chronic hazard indices for the field-related general				false

		1826						LN		71		3		false		           3   chemicals.  In this case you see the values for				false

		1827						LN		71		4		false		           4   athletes and then coaches, referees, and finally the				false

		1828						LN		71		5		false		           5   on-field spectators.  Where you see the infant group				false

		1829						LN		71		6		false		           6   all the way in the top, that's the blue circle that				false

		1830						LN		71		7		false		           7   you see just above the dotted line.  That's the one				false

		1831						LN		71		8		false		           8   that I'm referring to.				false

		1832						LN		71		9		false		           9                  So these are the maximum hazard indices				false

		1833						LN		71		10		false		          10   calculated.  And this value for the on-field infant				false

		1834						LN		71		11		false		          11   spectators, as I mentioned, is driven by ingestion and				false

		1835						LN		71		12		false		          12   by lead basically.				false

		1836						LN		71		13		false		          13                  And in all other cases it's well-below				false

		1837						LN		71		14		false		          14   the reference value of 1.  And also very often you see				false

		1838						LN		71		15		false		          15   all of them congested together below.  That's why you				false

		1839						LN		71		16		false		          16   don't see all of the colors in there.  So they're all				false

		1840						LN		71		17		false		          17   kind of together in there at the bottom, on the bottom				false

		1841						LN		71		18		false		          18   and the lower levels.				false

		1842						LN		71		19		false		          19                  So this pictorial shows the ingestion				false

		1843						LN		71		20		false		          20   contribution is the main driver of the hazard index in				false

		1844						LN		71		21		false		          21   the on-field spectators or the infants.  Where you see				false

		1845						LN		71		22		false		          22   the distribution of hazard index that goes from below				false

		1846						LN		71		23		false		          23   .2 to .4 to .6 to .8 to 1, and above 1, that's the				false

		1847						LN		71		24		false		          24   last case where I referred to with the circle in the				false

		1848						LN		71		25		false		          25   previous picture.  In all cases it's the ingestion				false

		1849						PG		72		0		false		page 72				false

		1850						LN		72		1		false		           1   that's the driver.				false

		1851						LN		72		2		false		           2                  Whereas in the athletes of 16 to 30				false

		1852						LN		72		3		false		           3   years, it's mainly inhalation that contributed, which				false

		1853						LN		72		4		false		           4   was a driver of the hazard index.				false

		1854						LN		72		5		false		           5                  Finally, the cancer risk.  Here, the				false

		1855						LN		72		6		false		           6   mean cancer risk for combined exposure to field and				false

		1856						LN		72		7		false		           7   non-field-related carcinogens was greater than one in				false

		1857						LN		72		8		false		           8   a million for all receptors.  And it was primarily				false

		1858						LN		72		9		false		           9   driven by the non-field-related carcinogens.  The				false

		1859						LN		72		10		false		          10   non-field-related carcinogens accounted for more than				false

		1860						LN		72		11		false		          11   90 percent of the cancer values.  That's the mean.				false

		1861						LN		72		12		false		          12                  And the mean cancer risk levels				false

		1862						LN		72		13		false		          13   associated with field-related chemicals in all the				false

		1863						LN		72		14		false		          14   receptor groups, athletes, coaches, referees, and				false

		1864						LN		72		15		false		          15   spectators, were below one in a million except for one				false

		1865						LN		72		16		false		          16   group, the on-field infant spectators for which it was				false

		1866						LN		72		17		false		          17   slightly above the benchmark which was at 1.1 in a				false

		1867						LN		72		18		false		          18   million.				false

		1868						LN		72		19		false		          19                  So once again, the on-field spectators				false

		1869						LN		72		20		false		          20   are the ones who go from the bleachers onto the field,				false

		1870						LN		72		21		false		          21   sitting and playing and consuming.				false

		1871						LN		72		22		false		          22                  Based on the individual field cancer				false

		1872						LN		72		23		false		          23   risk levels, the maximum, when you look at the				false

		1873						LN		72		24		false		          24   individual field cancer risk levels, the maximal value				false

		1874						LN		72		25		false		          25   exceeded -- was always greater than one in a million				false

		1875						PG		73		0		false		page 73				false

		1876						LN		73		1		false		           1   in two groups.  One, the on-field infant spectators				false

		1877						LN		73		2		false		           2   where the range was .3 to 2.7 in a million.  So the				false

		1878						LN		73		3		false		           3   one in a million is encompassed in there or the slight				false

		1879						LN		73		4		false		           4   exceedance is encompassed in there.  The same with the				false

		1880						LN		73		5		false		           5   athlete groups as well as I'll show in the next two				false

		1881						LN		73		6		false		           6   slides.				false

		1882						LN		73		7		false		           7                  So here we see the range of the values,				false

		1883						LN		73		8		false		           8   the cancer risk levels in each one of the age groups				false

		1884						LN		73		9		false		           9   of the on-field spectators and off-field spectators				false

		1885						LN		73		10		false		          10   based on multi-route considerations and multi-chemical				false

		1886						LN		73		11		false		          11   considerations.				false

		1887						LN		73		12		false		          12                  And I draw your attention to the first				false

		1888						LN		73		13		false		          13   bar graph that exceeds the dotted line.  So here it				false

		1889						LN		73		14		false		          14   goes from .3 to 2.7.  So those are the -- that's the				false

		1890						LN		73		15		false		          15   range of the values calculated for the on-field				false

		1891						LN		73		16		false		          16   spectators.				false

		1892						LN		73		17		false		          17                  One of the considerations is the				false

		1893						LN		73		18		false		          18   assumptions and parameters of going into the exposure				false

		1894						LN		73		19		false		          19   assessment and categorizing the risk for the on-field				false

		1895						LN		73		20		false		          20   spectators, the infants that get on the field.				false

		1896						LN		73		21		false		          21                  They're exposed to about three hours				false

		1897						LN		73		22		false		          22   per event.  161 events per year for the infants.  And				false

		1898						LN		73		23		false		          23   these are numbers from the supplementary materials.				false

		1899						LN		73		24		false		          24   I'm just repeating them.  Oral exposure to				false

		1900						LN		73		25		false		          25   153 milligrams of crumb rubber per event, per game,				false

		1901						PG		74		0		false		page 74				false

		1902						LN		74		1		false		           1   that they'll go to, 153 milligrams during those 161				false

		1903						LN		74		2		false		           2   events.				false

		1904						LN		74		3		false		           3                  And dermal exposure or a skin load of				false

		1905						LN		74		4		false		           4   about 50 milligrams of crumb rubber per event during				false

		1906						LN		74		5		false		           5   the 161 events on the children -- in the infants that				false

		1907						LN		74		6		false		           6   get onto the field.				false

		1908						LN		74		7		false		           7                  So considering all of these worst-case				false

		1909						LN		74		8		false		           8   scenarios and parameters used, we conclude that these				false

		1910						LN		74		9		false		           9   do not raise to significant level of concern.				false

		1911						LN		74		10		false		          10                  Also, there's the additional				false

		1912						LN		74		11		false		          11   application of an age sensitivity factor of 10 to				false

		1913						LN		74		12		false		          12   calculate the cancer risk for infants of zero to				false

		1914						LN		74		13		false		          13   two-year-old, calculations as Jocelyn had shown this				false

		1915						LN		74		14		false		          14   morning.				false

		1916						LN		74		15		false		          15                  So considering that we would say,				false

		1917						LN		74		16		false		          16   considering that this risk level is of possible				false

		1918						LN		74		17		false		          17   concern, particularly because of the hand-to-mouth				false

		1919						LN		74		18		false		          18   activity and the ingestion of crumb rubber in-fill in				false

		1920						LN		74		19		false		          19   the turf field by the infants.				false

		1921						LN		74		20		false		          20                  Similarly, these are the ones for the				false

		1922						LN		74		21		false		          21   athletes.  And I draw your attention to the two bars				false

		1923						LN		74		22		false		          22   where they're slightly above the benchmark of 1.  The				false

		1924						LN		74		23		false		          23   whole range goes from well below 1 to a little above				false

		1925						LN		74		24		false		          24   1.				false

		1926						LN		74		25		false		          25                  So having presented these numbers for				false

		1927						PG		75		0		false		page 75				false

		1928						LN		75		1		false		           1   the cancer and non-cancer risks, let me move on to				false

		1929						LN		75		2		false		           2   address the considerations of variability, uncertainty				false

		1930						LN		75		3		false		           3   and limitations of the study before concluding.				false

		1931						LN		75		4		false		           4                  In terms of the variability was				false

		1932						LN		75		5		false		           5   addressed to the extent by considering -- to the				false

		1933						LN		75		6		false		           6   extent of considering the various subgroups, the 33				false

		1934						LN		75		7		false		           7   subgroups, seven athletes, four for coaches, four				false

		1935						LN		75		8		false		           8   referees, nine on-field spectators, and nine off-field				false

		1936						LN		75		9		false		           9   spectators.				false

		1937						LN		75		10		false		          10                  Additional aspects that deserve mention				false

		1938						LN		75		11		false		          11   are the sample heterogeneity.  Given that crumb rubber				false

		1939						LN		75		12		false		          12   in-fill is produced from a variety of sources, in				false

		1940						LN		75		13		false		          13   terms of automobile waste tires, different tire types,				false

		1941						LN		75		14		false		          14   models, brands, production years, age in traffic and				false

		1942						LN		75		15		false		          15   so forth, but we have considered this heterogeneity in				false

		1943						LN		75		16		false		          16   the analysis of crumb rubber variation within the				false

		1944						LN		75		17		false		          17   samples and within the fields in their analysis.				false

		1945						LN		75		18		false		          18                  Then for time-activity and exposure				false

		1946						LN		75		19		false		          19   parameters, as Dr. Claude mentioned this morning, we				false

		1947						LN		75		20		false		          20   conducted a California specific time-activity survey				false

		1948						LN		75		21		false		          21   to derive athlete-specific physical parameters and				false

		1949						LN		75		22		false		          22   also soccer-specific exposure parameters to better				false

		1950						LN		75		23		false		          23   characterize exposures and better characterize the				false

		1951						LN		75		24		false		          24   variability there.				false

		1952						LN		75		25		false		          25                  In terms of the athlete player				false

		1953						PG		76		0		false		page 76				false

		1954						LN		76		1		false		           1   position, even though we did not consider the				false

		1955						LN		76		2		false		           2   variability among the various athlete positions, given				false

		1956						LN		76		3		false		           3   the concern for the high exposure of chemicals for				false

		1957						LN		76		4		false		           4   goalies due to frequent diving activity and				false

		1958						LN		76		5		false		           5   potentially ingestion of crumb rubber, the study used				false

		1959						LN		76		6		false		           6   a goalie-specific scenario to compute the risk values				false

		1960						LN		76		7		false		           7   for all the athlete exposure scenarios.				false

		1961						LN		76		8		false		           8                  In terms of uncertainty, any risk				false

		1962						LN		76		9		false		           9   characterization should recognize the sources and				false

		1963						LN		76		10		false		          10   impact of uncertainty.  In this regard I would bring				false

		1964						LN		76		11		false		          11   about three aspects here.  One on the subject of				false

		1965						LN		76		12		false		          12   chemical characterization and source designations, a				false

		1966						LN		76		13		false		          13   critical concept and aspect of designating the				false

		1967						LN		76		14		false		          14   chemicals as being field-related or non-field-related.				false

		1968						LN		76		15		false		          15                  You saw the methodologies that were				false

		1969						LN		76		16		false		          16   used to characterize them.  But in this study,				false

		1970						LN		76		17		false		          17   however, we conducted and presented calculations for				false

		1971						LN		76		18		false		          18   both, both field-related and non-field-related.				false

		1972						LN		76		19		false		          19   That's the way to address that concern for				false

		1973						LN		76		20		false		          20   uncertainty.				false

		1974						LN		76		21		false		          21                  And then in terms of exposure				false

		1975						LN		76		22		false		          22   assessment, the parameters for coaches, referees, and				false

		1976						LN		76		23		false		          23   spectators were based on the time-activity survey				false

		1977						LN		76		24		false		          24   collected in athletes.  And we used the highest mean				false

		1978						LN		76		25		false		          25   values from athletes for all the other groups to be				false

		1979						PG		77		0		false		page 77				false

		1980						LN		77		1		false		           1   health-protective.				false

		1981						LN		77		2		false		           2                  This task survey did not provide any				false

		1982						LN		77		3		false		           3   information about the amount of crumb rubber ingested				false

		1983						LN		77		4		false		           4   during the course of soccer activities, so we either				false

		1984						LN		77		5		false		           5   used literature data to estimate the direct ingestion				false

		1985						LN		77		6		false		           6   amount and it is likely to be a conservative				false

		1986						LN		77		7		false		           7   overestimate in the exposure on risk assessments.				false

		1987						LN		77		8		false		           8                  On the topic of dose-response				false

		1988						LN		77		9		false		           9   assessment, I think we have already touched upon that				false

		1989						LN		77		10		false		          10   for noncarcinogens for chemicals without established				false

		1990						LN		77		11		false		          11   values, for which we developed new values applying				false

		1991						LN		77		12		false		          12   appropriate factors.  And for the DARTs considered as				false

		1992						LN		77		13		false		          13   single-exposure event as being sufficient to cause				false

		1993						LN		77		14		false		          14   developmental and reproductive health outcomes, so we				false

		1994						LN		77		15		false		          15   did not use the overall average or anything but we				false

		1995						LN		77		16		false		          16   considered just a single-day or single-event				false

		1996						LN		77		17		false		          17   concentrations there.				false

		1997						LN		77		18		false		          18                  Also, the use of the toxic equivalency				false

		1998						LN		77		19		false		          19   factor or potency equivalency factor of BaP or				false

		1999						LN		77		20		false		          20   benzo[a]pyrene and other PAHs is certainly a source of				false

		2000						LN		77		21		false		          21   uncertainty to be kept in mind in this context.				false

		2001						LN		77		22		false		          22                  That's what was used to derive the				false

		2002						LN		77		23		false		          23   toxicity criteria for benzanthracene,				false

		2003						LN		77		24		false		          24   benzofluoranthene, chrysene, indeno pyrene, and				false

		2004						LN		77		25		false		          25   cyclopenta pyrene.				false

		2005						PG		78		0		false		page 78				false

		2006						LN		78		1		false		           1                  In terms of the study boundaries and				false

		2007						LN		78		2		false		           2   limitations, I just want to emphasize that we				false

		2008						LN		78		3		false		           3   evaluated the crumb rubber in-fill, but not the				false

		2009						LN		78		4		false		           4   backing materials or the grass blade components.  And				false

		2010						LN		78		5		false		           5   no analysis for metals and fine particulate matter				false

		2011						LN		78		6		false		           6   from the air was conducted due to logistics and				false

		2012						LN		78		7		false		           7   logical constraints.				false

		2013						LN		78		8		false		           8                  However, we measured the bioaccessible				false

		2014						LN		78		9		false		           9   concentrations of metals and crumb rubber for				false

		2015						LN		78		10		false		          10   evaluating ingestion exposure, as you saw in this				false

		2016						LN		78		11		false		          11   morning's presentation.				false

		2017						LN		78		12		false		          12                  Finally, the study conducted				false

		2018						LN		78		13		false		          13   assessments for each receptor category and not for				false

		2019						LN		78		14		false		          14   various scenarios of combined receptor roles, which				false

		2020						LN		78		15		false		          15   can be done given the -- like a person acting multiple				false

		2021						LN		78		16		false		          16   roles during a single event or on different roles				false

		2022						LN		78		17		false		          17   during a year or more than a year and so forth.				false

		2023						LN		78		18		false		          18                  But a time-adjusted hazard index or a				false

		2024						LN		78		19		false		          19   combination of cancer risks can be calculated based on				false

		2025						LN		78		20		false		          20   what we have presented.				false

		2026						LN		78		21		false		          21                  But given the sufficient number of				false

		2027						LN		78		22		false		          22   hours, exposure hours used per year in these				false

		2028						LN		78		23		false		          23   calculations in any given role, and given essentially				false

		2029						LN		78		24		false		          24   that all the risk values were below the -- or above				false

		2030						LN		78		25		false		          25   the acceptable benchmark, below the acceptable				false

		2031						PG		79		0		false		page 79				false

		2032						LN		79		1		false		           1   benchmarks, the likelihood of significant health risks				false

		2033						LN		79		2		false		           2   arising from combined those scenarios is considered to				false

		2034						LN		79		3		false		           3   be low, and we indicate that in the report.				false

		2035						LN		79		4		false		           4                  So to conclude, overall, based on the				false

		2036						LN		79		5		false		           5   available data, the methods used and the limits				false

		2037						LN		79		6		false		           6   described in this report, overall the study found no				false

		2038						LN		79		7		false		           7   significant health risks in terms of acute toxicity,				false

		2039						LN		79		8		false		           8   developmental and reproductive toxicity, sensory				false

		2040						LN		79		9		false		           9   irritation, general chronic toxicity and cancer risk				false

		2041						LN		79		10		false		          10   to players, coaches, referees, and spectators from				false

		2042						LN		79		11		false		          11   on-field or off-field exposures to field-related				false

		2043						LN		79		12		false		          12   chemicals in crumb rubber in-fill from synthetic				false

		2044						LN		79		13		false		          13   fields.				false

		2045						LN		79		14		false		          14                  Based on the maximal values from the				false

		2046						LN		79		15		false		          15   individual field data, there were a few instances				false

		2047						LN		79		16		false		          16   associated with turf-field-related chemicals that are				false

		2048						LN		79		17		false		          17   of low odds of actually occurring that one would				false

		2049						LN		79		18		false		          18   consider as of low probability and of low concern.				false

		2050						LN		79		19		false		          19   And that would be three cases.  DART in athletes aged				false

		2051						LN		79		20		false		          20   11 to 70, chronic toxicity in the on-field infant				false

		2052						LN		79		21		false		          21   spectators, and the excess cancer risk in on-field				false

		2053						LN		79		22		false		          22   infant spectators and athletes of 16 to 30 years.				false

		2054						LN		79		23		false		          23                  And much of these calculations for the				false

		2055						LN		79		24		false		          24   on-field infant spectators would indicate that the				false

		2056						LN		79		25		false		          25   necessity or the emphasis to reduce the hand-to-mouth				false

		2057						PG		80		0		false		page 80				false

		2058						LN		80		1		false		           1   activity and limiting the time on the turf field for				false

		2059						LN		80		2		false		           2   the infant spectators who get off the spectator stand				false

		2060						LN		80		3		false		           3   and play on the turf fields.				false

		2061						LN		80		4		false		           4                  I would stop at that and address any				false

		2062						LN		80		5		false		           5   questions or clarifications either to me or to				false

		2063						LN		80		6		false		           6   Jocelyn.				false

		2064						LN		80		7		false		           7             DR. BALMES:  Thank you, Dr. Krishnan.				false

		2065						LN		80		8		false		           8                  So the floor is open for the panel.				false

		2066						LN		80		9		false		           9   The dais is open for the panel to comment.				false

		2067						LN		80		10		false		          10                       Sandy?				false

		2068						LN		80		11		false		          11             DR. ECKEL:  This is Sandy Eckel.  I have a				false

		2069						LN		80		12		false		          12   clarification question about the elevated DART for				false

		2070						LN		80		13		false		          13   athletes aged 11 to 70.  I think it was on Slide 15.				false

		2071						LN		80		14		false		          14   I was just trying to understand the heterogeneity on				false

		2072						LN		80		15		false		          15   Slide 15, the hazard index estimates for athletes.				false

		2073						LN		80		16		false		          16   And I noticed that -- I at least see three dots that				false

		2074						LN		80		17		false		          17   are above the 1, and one dot that's very close to 0,				false

		2075						LN		80		18		false		          18   and I was trying to understand what was the driver of				false

		2076						LN		80		19		false		          19   that heterogeneity in those estimates there?				false

		2077						LN		80		20		false		          20                  Was it different breathing rates?				false

		2078						LN		80		21		false		          21   Because it seems like it's by age, these differences,				false

		2079						LN		80		22		false		          22   and I was trying to understand why there was such a				false

		2080						LN		80		23		false		          23   difference there.				false

		2081						LN		80		24		false		          24             DR. KRISHNAN:  Do you want to start or do				false

		2082						LN		80		25		false		          25   you want me to start?				false

		2083						PG		81		0		false		page 81				false

		2084						LN		81		1		false		           1             DR. CLAUDE:  I can start.  So a lot of those				false

		2085						LN		81		2		false		           2   groups that are -- so a lot of those groups that are				false

		2086						LN		81		3		false		           3   down there toward right on the X axis, so they look				false

		2087						LN		81		4		false		           4   like they're 0, but those are the values that are like				false

		2088						LN		81		5		false		           5   the less than .01.  And for most of those groups are				false

		2089						LN		81		6		false		           6   the younger age groups, so their time on the field is				false

		2090						LN		81		7		false		           7   a lot less than those older age groups.  And they may				false

		2091						LN		81		8		false		           8   not have as many practices.  They might have one				false

		2092						LN		81		9		false		           9   practice per week, whereas some of the other groups				false

		2093						LN		81		10		false		          10   might have two or three practices and games.				false

		2094						LN		81		11		false		          11                  So a lot of that is due to differences				false

		2095						LN		81		12		false		          12   in exposure frequency.  You do get some of those				false

		2096						LN		81		13		false		          13   breathing rates in there because the younger kids				false

		2097						LN		81		14		false		          14   aren't going to have as high breathing rates and have				false

		2098						LN		81		15		false		          15   such high exertion levels as some of the higher, more				false

		2099						LN		81		16		false		          16   competitive athletes.				false

		2100						LN		81		17		false		          17                  So a lot of what's driving that is				false

		2101						LN		81		18		false		          18   those types of differences and physiological				false

		2102						LN		81		19		false		          19   differences in breathing rate and then duration and				false

		2103						LN		81		20		false		          20   exposure frequencies.				false

		2104						LN		81		21		false		          21             DR. KRISHNAN:  Thank you.  These are maximal				false

		2105						LN		81		22		false		          22   values for any of the age groups.  So if you picked				false

		2106						LN		81		23		false		          23   the one on the top, the 1.8, that's for the 16 to 30				false

		2107						LN		81		24		false		          24   years.  So the average for that across the 35 fields				false

		2108						LN		81		25		false		          25   was .6.  So from that distribution we just picked only				false

		2109						PG		82		0		false		page 82				false

		2110						LN		82		1		false		           1   the maximal value to show here in each one of those				false

		2111						LN		82		2		false		           2   cases.				false

		2112						LN		82		3		false		           3                  But all of the averages for all of the				false

		2113						LN		82		4		false		           4   age groups were well-below the reference index of 1.				false

		2114						LN		82		5		false		           5             DR. ECKEL:  Thank you very much.  I had one				false

		2115						LN		82		6		false		           6   other big-picture comment.  My expertise is more in				false

		2116						LN		82		7		false		           7   epidemiology studies, and I noticed that it seems like				false

		2117						LN		82		8		false		           8   these risk assessments are all sort of chemical by				false

		2118						LN		82		9		false		           9   chemical.  And it's very popular in epidemiological				false

		2119						LN		82		10		false		          10   studies these days of multiple exposures to look at				false

		2120						LN		82		11		false		          11   interactions between different exposures, and it seems				false

		2121						LN		82		12		false		          12   like this might not be possible in this kind of study				false

		2122						LN		82		13		false		          13   but it might be worth it to mention the limitations				false

		2123						LN		82		14		false		          14   that the elements were considered one by one rather				false

		2124						LN		82		15		false		          15   than potential joint effects of multiple chemical				false

		2125						LN		82		16		false		          16   exposures, if I understand correctly.				false

		2126						LN		82		17		false		          17             DR. KRISHNAN:  We'll certainly take that				false

		2127						LN		82		18		false		          18   into account and mention that.  One way this study has				false

		2128						LN		82		19		false		          19   addressed that is by adding the hazard or the risk				false

		2129						LN		82		20		false		          20   associated with each one of the chemicals.  So it's				false

		2130						LN		82		21		false		          21   the additivity that's used in this particular case.				false

		2131						LN		82		22		false		          22   So that's the hazard index.				false

		2132						LN		82		23		false		          23             DR. BALMES:  While we're on this Slide 15, I				false

		2133						LN		82		24		false		          24   actually like the way that age strata are shown here.				false

		2134						LN		82		25		false		          25   But in the conclusions, when you say DART for athletes				false

		2135						PG		83		0		false		page 83				false

		2136						LN		83		1		false		           1   age 11 to 70, it's the 70 -- I'm 75, so I appreciate				false

		2137						LN		83		2		false		           2   you're worried about developmental reproductive				false

		2138						LN		83		3		false		           3   toxicity for old people, but it doesn't -- I don't				false

		2139						LN		83		4		false		           4   know for public, it just seems like too wide of a				false

		2140						LN		83		5		false		           5   range in terms of summarizing things.				false

		2141						LN		83		6		false		           6                  Again, I don't have any problem the way				false

		2142						LN		83		7		false		           7   it's broken down on Slide 15 because you have each age				false

		2143						LN		83		8		false		           8   group, but it just sounds weird to have DART for				false

		2144						LN		83		9		false		           9   athletes aged 11 to 70.  I know people are still				false

		2145						LN		83		10		false		          10   playing soccer at 70, but I don't think there's too				false

		2146						LN		83		11		false		          11   much concern about developmental reproductive toxicity				false

		2147						LN		83		12		false		          12   at that age.  It just doesn't quite meet the test, to				false

		2148						LN		83		13		false		          13   me.				false

		2149						LN		83		14		false		          14             DR. BENNETT:  And I had a quick question				false

		2150						LN		83		15		false		          15   about the slide too because I wasn't clear.  I thought				false

		2151						LN		83		16		false		          16   you didn't calculate the DART for 6 to 11, but you did				false

		2152						LN		83		17		false		          17   calculate the DART for 6 to 11 and it was basically				false

		2153						LN		83		18		false		          18   zero?  Isn't that one that's on the line, the 6 to 11?				false

		2154						LN		83		19		false		          19   What's the value of the 6 to 11 years?  Isn't that				false

		2155						LN		83		20		false		          20   that dot that's basically athletes at zero?  That				false

		2156						LN		83		21		false		          21   brown dot at zero?				false

		2157						LN		83		22		false		          22             DR. CLAUDE:  The 6 to 11 for field-related				false

		2158						LN		83		23		false		          23   DARTs is less than .01.  So it was very low.  So it's				false

		2159						LN		83		24		false		          24   the 11 to 16 through 50 to 70 that encompassed those				false

		2160						LN		83		25		false		          25   three dots.  And there's a little bit of overlap				false

		2161						PG		84		0		false		page 84				false

		2162						LN		84		1		false		           1   between them for those five age groups.				false

		2163						LN		84		2		false		           2             DR. BENNETT:  So the 6- to 11-year-olds had				false

		2164						LN		84		3		false		           3   basically like a hundred times less exposure?				false

		2165						LN		84		4		false		           4             DR. CLAUDE:  Very low, yeah.  Also one thing				false

		2166						LN		84		5		false		           5   to keep in mind, because these are individual field				false

		2167						LN		84		6		false		           6   calculations, so -- there's 35 fields, so not every				false

		2168						LN		84		7		false		           7   DART was tested and detected.  Well, not tested, it				false

		2169						LN		84		8		false		           8   was not detected on each field.  So some fields may				false

		2170						LN		84		9		false		           9   have less detection than others, so that also will				false

		2171						LN		84		10		false		          10   take into account in the average.  You might have one				false

		2172						LN		84		11		false		          11   field that's only got three versus one that's got all				false

		2173						LN		84		12		false		          12   of them.				false

		2174						LN		84		13		false		          13                  So some of that difference you're				false

		2175						LN		84		14		false		          14   seeing in the levels of the hazard might be due kind				false

		2176						LN		84		15		false		          15   of to that too just because some fields having fewer				false

		2177						LN		84		16		false		          16   chemicals detected on it as well.				false

		2178						LN		84		17		false		          17             DR. BENNETT:  It's just surprising that the				false

		2179						LN		84		18		false		          18   exposure is 100 times greater for 11- to 16-year-olds				false

		2180						LN		84		19		false		          19   than 6- to 11-year-olds.				false

		2181						LN		84		20		false		          20             DR. BALMES:  Did you have --				false

		2182						LN		84		21		false		          21             DR. BENNETT:  I did have one other question.				false

		2183						LN		84		22		false		          22   Or do you want to go and then I can ask mine?				false

		2184						LN		84		23		false		          23             DR. BALMES:  No, you have the floor.  Go				false

		2185						LN		84		24		false		          24   ahead.				false

		2186						LN		84		25		false		          25             DR. BENNETT:  I noticed on the zero- to				false

		2187						PG		85		0		false		page 85				false

		2188						LN		85		1		false		           1   two-year-olds, you had lead exposure rates, but I know				false

		2189						LN		85		2		false		           2   on -- again, sort of from epidemiology and whatnot,				false

		2190						LN		85		3		false		           3   really seeing no level of lead exposure is safe.  So I				false

		2191						LN		85		4		false		           4   felt like, yeah, you guys probably are taking a				false

		2192						LN		85		5		false		           5   published value for the levels of lead exposure that				false

		2193						LN		85		6		false		           6   were considered safe, but I feel like it would be				false

		2194						LN		85		7		false		           7   important to note that at this point we kind of				false

		2195						LN		85		8		false		           8   consider no exposure to lead as being acceptable.				false

		2196						LN		85		9		false		           9                  I mean, I do agree that you've got, I				false

		2197						LN		85		10		false		          10   think, the 153 grams of field ingested is a lot.				false

		2198						LN		85		11		false		          11   Again, it would probably be good to convert that into				false

		2199						LN		85		12		false		          12   some sort of measurement we can understand.  But even				false

		2200						LN		85		13		false		          13   so, I feel like you needed to say a little bit more				false

		2201						LN		85		14		false		          14   about any lead exposure being problematic.				false

		2202						LN		85		15		false		          15                  It sounds like John might concur with				false

		2203						LN		85		16		false		          16   that thought.				false

		2204						LN		85		17		false		          17             DR. BALMES:  Well, yes, I definitely agree				false

		2205						LN		85		18		false		          18   that no level of lead exposure is currently advised				false

		2206						LN		85		19		false		          19   for child development, cognitive development.				false

		2207						LN		85		20		false		          20                  You may, Dr. Kyle.				false

		2208						LN		85		21		false		          21             DR. KYLE:  I support your comment.  If				false

		2209						LN		85		22		false		          22   you're adding lead to children's environment, that's a				false

		2210						LN		85		23		false		          23   health concern irregardless of these numbers.				false

		2211						LN		85		24		false		          24                  But I was wondering what you used for				false

		2212						LN		85		25		false		          25   the hazard index for lead because we don't have a				false

		2213						PG		86		0		false		page 86				false

		2214						LN		86		1		false		           1   hazard index for lead number because there's no safe				false

		2215						LN		86		2		false		           2   level of exposure.  So it talks here as if a hazard				false

		2216						LN		86		3		false		           3   index calculation was used, and I was just wondering				false

		2217						LN		86		4		false		           4   how you did that.  Because I don't think OEHHA even				false

		2218						LN		86		5		false		           5   has one, do they?				false

		2219						LN		86		6		false		           6                  And if this is a look-up, you can				false

		2220						LN		86		7		false		           7   answer that later.  I don't want to draw the meeting				false

		2221						LN		86		8		false		           8   to a close.  This is a small question.				false

		2222						LN		86		9		false		           9                  Do you understand my question?				false

		2223						LN		86		10		false		          10             DR. CLAUDE:  Yes.				false

		2224						LN		86		11		false		          11             DR. KYLE:  Thank you.				false

		2225						LN		86		12		false		          12             DR. BALMES:  While they're working on that,				false

		2226						LN		86		13		false		          13   do you have any other comments, Dr. Kyle?				false

		2227						LN		86		14		false		          14             DR. KYLE:  Yeah.				false

		2228						LN		86		15		false		          15             DR. BALMES:  You may.				false

		2229						LN		86		16		false		          16             DR. KYLE:  And this may be more a matter of				false

		2230						LN		86		17		false		          17   writing than the science, but the distinction between				false

		2231						LN		86		18		false		          18   the so-called field-related chemicals and the				false

		2232						LN		86		19		false		          19   so-called non-field-related chemicals is soft under				false

		2233						LN		86		20		false		          20   these methods because, as the report says, this is				false

		2234						LN		86		21		false		          21   what the report says somewhere else, that we're not				false

		2235						LN		86		22		false		          22   really sure whether what is measured on-field and				false

		2236						LN		86		23		false		          23   off-field are real differences between what comes from				false

		2237						LN		86		24		false		          24   the crumb rubber and what doesn't because of the				false

		2238						LN		86		25		false		          25   proximity of the areas, for one reason, the space				false
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		2240						LN		87		1		false		           1   between what was measured on-field and off-field				false

		2241						LN		87		2		false		           2   wasn't necessarily that far away or free of wind				false

		2242						LN		87		3		false		           3   interference.				false

		2243						LN		87		4		false		           4                  And also there's another reason.  I'm				false

		2244						LN		87		5		false		           5   blanking on it right now.				false

		2245						LN		87		6		false		           6                  So I guess I feel like this makes too				false

		2246						LN		87		7		false		           7   much of that distinction.  The way that some of this				false

		2247						LN		87		8		false		           8   is done, it really makes it look like we know that				false

		2248						LN		87		9		false		           9   these are the ones that are, quote, on-field which				false

		2249						LN		87		10		false		          10   means from the crumb rubber, and these other ones				false

		2250						LN		87		11		false		          11   which are off-field, are therefore not from the crumb				false

		2251						LN		87		12		false		          12   rubber.  And we really -- we're not as sure about that				false

		2252						LN		87		13		false		          13   as this sounds.				false

		2253						LN		87		14		false		          14                  I remember the second reason now.  The				false

		2254						LN		87		15		false		          15   second reason was because the crumb rubber also may				false

		2255						LN		87		16		false		          16   have blown around.  It's not necessarily strictly				false

		2256						LN		87		17		false		          17   limited to the field or any specific proximity.  It				false

		2257						LN		87		18		false		          18   gets tracked in and out so that could be another				false

		2258						LN		87		19		false		          19   reason.				false

		2259						LN		87		20		false		          20                  So I'm not saying we shouldn't do this,				false

		2260						LN		87		21		false		          21   but I feel like that softness of that distinction				false

		2261						LN		87		22		false		          22   doesn't get drawn into the discussion about -- I don't				false

		2262						LN		87		23		false		          23   know if that's exactly uncertainty.  It's a				false

		2263						LN		87		24		false		          24   limitation, I guess, or something like that.  I'm not				false

		2264						LN		87		25		false		          25   sure what category to put that in, but I feel like				false
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		2266						LN		88		1		false		           1   that was missing from this discussion.				false

		2267						LN		88		2		false		           2                  And it's really quite important				false

		2268						LN		88		3		false		           3   whether -- and also probably unknowable without				false

		2269						LN		88		4		false		           4   spending a lot more money.  Which is kind of part of				false

		2270						LN		88		5		false		           5   the, well, what did we learn from this?  What kind of				false

		2271						LN		88		6		false		           6   studies can we do to figure out actually in the				false

		2272						LN		88		7		false		           7   environment to make these small differentiation				false

		2273						LN		88		8		false		           8   between what's actually on a field.				false

		2274						LN		88		9		false		           9                  In my mind, then, does that mean that				false

		2275						LN		88		10		false		          10   when is this kind of research valuable or when should				false

		2276						LN		88		11		false		          11   we look at what the ingredients are and make decisions				false

		2277						LN		88		12		false		          12   and finding space on that?  That's a policy question,				false

		2278						LN		88		13		false		          13   not a science question.				false

		2279						LN		88		14		false		          14                  But again, I'm thinking about what did				false

		2280						LN		88		15		false		          15   we learn from this.  And one thing we learned is, it's				false

		2281						LN		88		16		false		          16   hard to be clear in the environment about what's				false

		2282						LN		88		17		false		          17   ambient and what comes from where in a dispositive				false

		2283						LN		88		18		false		          18   way.				false

		2284						LN		88		19		false		          19                  And I still commend your efforts.  We				false

		2285						LN		88		20		false		          20   learned a lot from this.  And so I'm not being				false

		2286						LN		88		21		false		          21   critical of doing it, but just that maybe the				false

		2287						LN		88		22		false		          22   conclusion is too -- the distinction is too strong.				false

		2288						LN		88		23		false		          23   As we think about what we can learn and where in this				false

		2289						LN		88		24		false		          24   sort of chain of use, et cetera, it's worthwhile to do				false

		2290						LN		88		25		false		          25   studies and how we can make decisions.  It's on my				false
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		2292						LN		89		1		false		           1   mind a little bit.  When is this helpful?				false

		2293						LN		89		2		false		           2                  It's related to the question that				false

		2294						LN		89		3		false		           3   someone raised about, well, are these facts still				false

		2295						LN		89		4		false		           4   true?  When you have something that you know is an				false

		2296						LN		89		5		false		           5   unmanaged mix that's uncharacterized, it may change in				false

		2297						LN		89		6		false		           6   the form of the waste rubber, in ways that no one will				false

		2298						LN		89		7		false		           7   flag for you.  So how long are findings like this good				false

		2299						LN		89		8		false		           8   for and what are the implications for that and should				false

		2300						LN		89		9		false		           9   we spend more time measuring upstream to see whether				false

		2301						LN		89		10		false		          10   the upcoming stream is changing.				false

		2302						LN		89		11		false		          11                  So those are some thoughts on my mind.				false

		2303						LN		89		12		false		          12             DR. BALMES:  Can I butt in for a second?				false

		2304						LN		89		13		false		          13             DR. KYLE:  Yes, please, because I need to				false

		2305						LN		89		14		false		          14   look up my next point.				false

		2306						LN		89		15		false		          15             DR. BALMES:  Because to be fair -- I don't				false

		2307						LN		89		16		false		          16   have -- I don't disagree with you that maybe the				false

		2308						LN		89		17		false		          17   softness of the field versus non-field exposures could				false

		2309						LN		89		18		false		          18   be highlighted, but Section 7.5.1 actually does talk				false

		2310						LN		89		19		false		          19   about the issue of field versus non-field being				false

		2311						LN		89		20		false		          20   difficult to characterize.				false

		2312						LN		89		21		false		          21                  So it may not have been spelled out as				false

		2313						LN		89		22		false		          22   clearly as I think you'd like it to be.  And I agree				false

		2314						LN		89		23		false		          23   with that.  But it is in there.				false

		2315						LN		89		24		false		          24             DR. KYLE:  And I said it was in there.				false

		2316						LN		89		25		false		          25             DR. BALMES:  I'm sorry.  I missed that.				false

		2317						PG		90		0		false		page 90				false

		2318						LN		90		1		false		           1             DR. KYLE:  I said I know you have it in				false

		2319						LN		90		2		false		           2   here.  And that's where I learned about it.  I'm				false

		2320						LN		90		3		false		           3   quoting back to them really their own text.  That's				false

		2321						LN		90		4		false		           4   okay.  Maybe it was confusing in my presentation.  But				false

		2322						LN		90		5		false		           5   I think in the way this data is structured, it doesn't				false

		2323						LN		90		6		false		           6   reflect that.  It makes it sound more like a real --				false

		2324						LN		90		7		false		           7             DR. BALMES:  And I agree with you.				false

		2325						LN		90		8		false		           8             DR. KYLE:  Thank you.  So I will yield the				false

		2326						LN		90		9		false		           9   mic for now.				false

		2327						LN		90		10		false		          10             DR. BALMES:  I wanted to see if Dr. McKone,				false

		2328						LN		90		11		false		          11   who is online, has any thoughts.				false

		2329						LN		90		12		false		          12             DR. MCKONE:  I just have a couple of points.				false

		2330						LN		90		13		false		          13   One is a kind of a technical question, I guess.  So				false

		2331						LN		90		14		false		          14   just to be clear, each of the hazard quotients that				false

		2332						LN		90		15		false		          15   were used to aggregate a hazard index, I think you				false

		2333						LN		90		16		false		          16   said the toxicity criteria came from either OEHHA or				false

		2334						LN		90		17		false		          17   probably a REL or EPA, right?  Was the choice based on				false

		2335						LN		90		18		false		          18   which was most restrictive, would lead to the highest				false

		2336						LN		90		19		false		          19   hazard quotient?  Or were they all OEHHA RELs?				false

		2337						LN		90		20		false		          20                  I can't hear.  I'm not hearing the				false

		2338						LN		90		21		false		          21   answer.  Sorry.  I'm not getting ...				false

		2339						LN		90		22		false		          22             DR. KRISHNAN:  Okay.				false

		2340						LN		90		23		false		          23             DR. MCKONE:  Now I can hear you.				false

		2341						LN		90		24		false		          24             DR. KRISHNAN:  There's a schematic in the				false

		2342						LN		90		25		false		          25   Chapter 4 that's presented as to how the values were				false

		2343						PG		91		0		false		page 91				false

		2344						LN		91		1		false		           1   chosen.  It's the most health-protective value with				false

		2345						LN		91		2		false		           2   the way it has been the priority.				false

		2346						LN		91		3		false		           3             DR. MCKONE:  That's what I thought.  So it				false

		2347						LN		91		4		false		           4   wouldn't be preferenced to REL.  It would be				false

		2348						LN		91		5		false		           5   preferenced to the most health-restrictive, right?				false

		2349						LN		91		6		false		           6   Which makes sense.				false

		2350						LN		91		7		false		           7                  So the question I have, though, is, it				false

		2351						LN		91		8		false		           8   might be useful to look at the date that the toxicity				false

		2352						LN		91		9		false		           9   criteria was established.  For example, I've done this				false

		2353						LN		91		10		false		          10   where we look at OEHHA REL, or we look at EPA,				false

		2354						LN		91		11		false		          11   reference dose, and sometimes the one that is most				false

		2355						LN		91		12		false		          12   restrictive is also the oldest, and may even be 20				false

		2356						LN		91		13		false		          13   years old.				false

		2357						LN		91		14		false		          14                  And so one of the things that -- not				false

		2358						LN		91		15		false		          15   that it would really change things, but it might be				false

		2359						LN		91		16		false		          16   interesting to see if this is the most restrictive				false

		2360						LN		91		17		false		          17   value is based on more recent data or older data.  And				false

		2361						LN		91		18		false		          18   I don't think -- it's not that you should change it,				false

		2362						LN		91		19		false		          19   but it's interesting to see, in terms of understanding				false

		2363						LN		91		20		false		          20   some of the uncertainties and other issues, it would				false

		2364						LN		91		21		false		          21   just be useful to have a date associated with the				false

		2365						LN		91		22		false		          22   toxicity criteria that was used in the hazard				false

		2366						LN		91		23		false		          23   quotient.				false

		2367						LN		91		24		false		          24                  I don't know if that's possible, but				false

		2368						LN		91		25		false		          25   it's kind of useful because for an outsider to look at				false

		2369						PG		92		0		false		page 92				false

		2370						LN		92		1		false		           1   it, "Oh, it was really restrictive," but it was like				false

		2371						LN		92		2		false		           2   1970 study and nobody has updated it.				false

		2372						LN		92		3		false		           3                  Another comment, while people were				false

		2373						LN		92		4		false		           4   talking, I looked up OEHHA's website.  There is no REL				false

		2374						LN		92		5		false		           5   for lead that I could find, but there is a Prop 65				false

		2375						LN		92		6		false		           6   MADL, maximum allowed daily --				false

		2376						LN		92		7		false		           7             DR. KRISHNAN:  Which one are you referring				false

		2377						LN		92		8		false		           8   to?				false

		2378						LN		92		9		false		           9             DR. MCKONE:  For lead.  There's no safe dose				false

		2379						LN		92		10		false		          10   for lead, but Prop 65 actually has MADL.				false

		2380						LN		92		11		false		          11             DR. KRISHNAN:  So for DART --				false

		2381						LN		92		12		false		          12             DR. MCKONE:  Well, it's reproductive under				false

		2382						LN		92		13		false		          13   Prop 65.  So that might have been what you were using				false

		2383						LN		92		14		false		          14   in the toxicity criteria.				false

		2384						LN		92		15		false		          15             DR. EDWARDS:  It's our maximum allowable				false

		2385						LN		92		16		false		          16   daily level.				false

		2386						LN		92		17		false		          17             DR. KRISHNAN:  That's the MADL.  That's what				false

		2387						LN		92		18		false		          18   is indicated on page E8 of the index.				false

		2388						LN		92		19		false		          19             DR. MCKONE:  You were saying there's no				false

		2389						LN		92		20		false		          20   standard.  Well, there is no REL.  And I'm not sure				false

		2390						LN		92		21		false		          21   about EPA, but Prop 65 does have a number, just for				false

		2391						LN		92		22		false		          22   information.				false

		2392						LN		92		23		false		          23                  This is more of a broader comment and				false

		2393						LN		92		24		false		          24   it has to do -- and I think in your summary and				false

		2394						LN		92		25		false		          25   discussion I really welcome the fact that it kind of				false

		2395						PG		93		0		false		page 93				false

		2396						LN		93		1		false		           1   gets into issues of confidence and how safe people				false

		2397						LN		93		2		false		           2   are.  I get a little nervous when somebody says,				false

		2398						LN		93		3		false		           3   "Well, one in a million is de minimus, and we're all				false

		2399						LN		93		4		false		           4   safe."  But if it goes above that -- I mean, I always				false

		2400						LN		93		5		false		           5   get a little uncomfortable when somebody says, "Well,				false

		2401						LN		93		6		false		           6   it doesn't meet the standard because it's two in a				false

		2402						LN		93		7		false		           7   million."				false

		2403						LN		93		8		false		           8                  And I always ask, "Well, if somebody				false

		2404						LN		93		9		false		           9   made a bet with me and said you have a one in a				false

		2405						LN		93		10		false		          10   million chance of winning a million dollars, how much				false

		2406						LN		93		11		false		          11   would you pay?"				false

		2407						LN		93		12		false		          12                  And then they say, "What if it goes to				false

		2408						LN		93		13		false		          13   2.7 in a million?  Would you double your bet?"				false

		2409						LN		93		14		false		          14                  No, not really, right?  It's two in a				false

		2410						LN		93		15		false		          15   million.  In the grand scheme of things, 2.7 in a				false

		2411						LN		93		16		false		          16   million, in the reality of likelihood and things is				false

		2412						LN		93		17		false		          17   not that -- so I think instead of focusing as much on				false

		2413						LN		93		18		false		          18   oh, the hazard index went slightly above 1 or the risk				false

		2414						LN		93		19		false		          19   was a little over one in a million, it might be -- I				false

		2415						LN		93		20		false		          20   mean, not to focus so much on that as the fact -- what				false

		2416						LN		93		21		false		          21   I see in this is a study that says, yes, there's				false

		2417						LN		93		22		false		          22   health issues but we have high confidence based on				false

		2418						LN		93		23		false		          23   everything we did, looking at exposures, looking at				false

		2419						LN		93		24		false		          24   toxicity factors.  We're down in numbers that any				false

		2420						LN		93		25		false		          25   reasonable person would be comfortable with if you				false

		2421						PG		94		0		false		page 94				false

		2422						LN		94		1		false		           1   trust the toxicity and the exposure assessment.				false

		2423						LN		94		2		false		           2                  And, again, it's just how we discuss				false

		2424						LN		94		3		false		           3   our confidence or communicate the fact that the study				false

		2425						LN		94		4		false		           4   really points to the fact that the community is quite				false

		2426						LN		94		5		false		           5   safe.  There's no reason to run out and put a ban on				false

		2427						LN		94		6		false		           6   all soccer playing on synthetic turf.				false

		2428						LN		94		7		false		           7                  And, again, I mean, that's just a				false

		2429						LN		94		8		false		           8   little bit about crafting the language for				false

		2430						LN		94		9		false		           9   communities.  So I'm not quite sure how to do that,				false

		2431						LN		94		10		false		          10   and others may have an idea, but I do get a little				false

		2432						LN		94		11		false		          11   nervous when somebody says, "Well, if one in a million				false

		2433						LN		94		12		false		          12   is acceptable, two in a million is over the limit so				false

		2434						LN		94		13		false		          13   it's not good."				false

		2435						LN		94		14		false		          14                  That's the end of my comments.				false

		2436						LN		94		15		false		          15             DR. BALMES:  Thank you, Dr. McKone.				false

		2437						LN		94		16		false		          16             DR. CLAUDE:  Could I chip in real quick?				false

		2438						LN		94		17		false		          17             DR. BALMES:  Go ahead, Jocelyn.				false

		2439						LN		94		18		false		          18             DR. CLAUDE:  I just want to address the				false

		2440						LN		94		19		false		          19   toxicity criteria.  So we did choose values that were				false

		2441						LN		94		20		false		          20   the most health-protective, but we also did put more				false

		2442						LN		94		21		false		          21   weight on more recent assessments.  So in the case				false

		2443						LN		94		22		false		          22   where we did have some of those chemicals that had				false

		2444						LN		94		23		false		          23   criteria from the '80s, if there was a more recent				false

		2445						LN		94		24		false		          24   assessment if the value maybe wasn't as low, we did				false

		2446						LN		94		25		false		          25   still look at all the data and quite possibly choose				false

		2447						PG		95		0		false		page 95				false

		2448						LN		95		1		false		           1   maybe a value that was higher because based on more				false

		2449						LN		95		2		false		           2   recent data of higher quality.  So we did take that				false

		2450						LN		95		3		false		           3   into account.				false

		2451						LN		95		4		false		           4                  In the appendix, I believe it's				false

		2452						LN		95		5		false		           5   Appendix E, all of the studies and all of the years				false

		2453						LN		95		6		false		           6   for all the criteria that are used are presented, so				false

		2454						LN		95		7		false		           7   that data should be in the appendix.				false

		2455						LN		95		8		false		           8             DR. MCKONE:  That's wonderful.				false

		2456						LN		95		9		false		           9             DR. KRISHNAN:  The workflow is captured in				false

		2457						LN		95		10		false		          10   Figure 4-1 in the main report.  That shows not only				false

		2458						LN		95		11		false		          11   the most health-protective but also the most recent				false

		2459						LN		95		12		false		          12   value was sought for and used.  Thank you.				false

		2460						LN		95		13		false		          13             DR. BALMES:  Thank you for that				false

		2461						LN		95		14		false		          14   clarification, Jocelyn.				false

		2462						LN		95		15		false		          15                  Ed, do you have any comments?				false

		2463						LN		95		16		false		          16             MR. AVOL:  I'm still struggling a little bit				false

		2464						LN		95		17		false		          17   with, again, it's more in the sense of interpretation				false

		2465						LN		95		18		false		          18   and how this is going to be understood by the public.				false

		2466						LN		95		19		false		          19   So I'm looking at, I guess, Slide 15, the one-day				false

		2467						LN		95		20		false		          20   hazard index and that plot that showed the athletes				false

		2468						LN		95		21		false		          21   over a range and then the conclusion, Slide 27, I				false

		2469						LN		95		22		false		          22   guess, that sort of said the DART for the athletes age				false

		2470						LN		95		23		false		          23   11 to 70.				false

		2471						LN		95		24		false		          24                  One comment just as a side issue for				false

		2472						LN		95		25		false		          25   those of us who are color-challenged when looking at a				false

		2473						PG		96		0		false		page 96				false

		2474						LN		96		1		false		           1   chart, it would have helped me to somehow identify				false

		2475						LN		96		2		false		           2   what those four dots are under athletes to know who				false

		2476						LN		96		3		false		           3   we're talking about.  So could you actually just tell				false

		2477						LN		96		4		false		           4   me once again so I can make sure that the comment I'm				false

		2478						LN		96		5		false		           5   about to make, makes sense?  The top one.				false

		2479						LN		96		6		false		           6             DR. EDWARDS:  The top one is 16 to 30 years.				false

		2480						LN		96		7		false		           7   The gray one is 50 to 70.  And the third one down --				false

		2481						LN		96		8		false		           8             MR. AVOL:  Which one is the gray one?				false

		2482						LN		96		9		false		           9             DR. EDWARDS:  A little bit below 1.4.  And				false

		2483						LN		96		10		false		          10   then the third one at 1.2 is 40 to 50.				false

		2484						LN		96		11		false		          11             DR. BALMES:  And the one on the bottom is 6				false

		2485						LN		96		12		false		          12   to 11.				false

		2486						LN		96		13		false		          13             DR. KRISHNAN:  Actually, there's a table in				false

		2487						LN		96		14		false		          14   Chapter 6, page 767.  That's the table that has these				false

		2488						LN		96		15		false		          15   numbers.  And we only tried to pull out just the				false

		2489						LN		96		16		false		          16   maximum numbers to show in this.				false

		2490						LN		96		17		false		          17             MR. AVOL:  I appreciate that the report is				false

		2491						LN		96		18		false		          18   much more detailed.  The numbers are there.  But if				false

		2492						LN		96		19		false		          19   you're going to use a chart like this to sort of				false

		2493						LN		96		20		false		          20   summarize it so people can look at it, I think you				false

		2494						LN		96		21		false		          21   want to be sure that you get the right message across				false

		2495						LN		96		22		false		          22   that you plan to apply.				false

		2496						LN		96		23		false		          23                  So then the question -- not to dredge				false

		2497						LN		96		24		false		          24   it up again, this 6 to 11 being almost at zero on the				false

		2498						LN		96		25		false		          25   sheet here, which was a little surprising given that				false

		2499						PG		97		0		false		page 97				false

		2500						LN		97		1		false		           1   children sort of ages 7 to 11, are a large, if not				false

		2501						LN		97		2		false		           2   substantial, component of the soccer population, the				false

		2502						LN		97		3		false		           3   kids soccer population.  They get per kilogram mass,				false

		2503						LN		97		4		false		           4   they get to pretty high ventilation rates when they're				false

		2504						LN		97		5		false		           5   running around, and they're close to the field, so				false

		2505						LN		97		6		false		           6   they're potentially in the right exposure range.				false

		2506						LN		97		7		false		           7                  And based on what your previous comment				false

		2507						LN		97		8		false		           8   was in terms of, I guess, even a cancer risk, you said				false

		2508						LN		97		9		false		           9   it was from 10 to 1, you assigned some numbers with				false

		2509						LN		97		10		false		          10   the highest number being in the lowest ages.  So it				false

		2510						LN		97		11		false		          11   seems like they would be in the higher category.				false

		2511						LN		97		12		false		          12                  So it seems like -- I guess my				false

		2512						LN		97		13		false		          13   expectation is they're all pushing in the direction				false

		2513						LN		97		14		false		          14   that they would have been sort of highest in range and				false

		2514						LN		97		15		false		          15   it came out sort of just barely being measurable in				false

		2515						LN		97		16		false		          16   the chart.				false

		2516						LN		97		17		false		          17                  And so I don't dispute the data, the				false

		2517						LN		97		18		false		          18   actual data.  If that's what it says, that's what it				false

		2518						LN		97		19		false		          19   says.  It's just a question of the interpretation, how				false

		2519						LN		97		20		false		          20   you explain that, because it seems like it's -- I				false

		2520						LN		97		21		false		          21   wouldn't say inconsistent, but it seems like it's				false

		2521						LN		97		22		false		          22   counterintuitive to what all the built-in				false

		2522						LN		97		23		false		          23   considerations were leading up to that calculation.				false

		2523						LN		97		24		false		          24                  So it seems like it would be helpful to				false

		2524						LN		97		25		false		          25   have some sort of sentence or two that explains why				false

		2525						PG		98		0		false		page 98				false

		2526						LN		98		1		false		           1   even children, who we are potentially most concerned				false

		2527						LN		98		2		false		           2   about being exposed on these fields, in this				false

		2528						LN		98		3		false		           3   calculations turn out to be those we need to be				false

		2529						LN		98		4		false		           4   concerned least about.				false

		2530						LN		98		5		false		           5             DR. BALMES:  Dr. Bennett just pointed out --				false

		2531						LN		98		6		false		           6   I didn't notice this before -- the 11 to 16 is not				false

		2532						LN		98		7		false		           7   even showing up.				false

		2533						LN		98		8		false		           8             DR. BENNETT:  And what's also curious is				false

		2534						LN		98		9		false		           9   when you read the table in the text, they don't list				false

		2535						LN		98		10		false		          10   the value for 6 to 10.  They start at 11 to 16 in the				false

		2536						LN		98		11		false		          11   table.  And now I've put my thing back, I don't				false

		2537						LN		98		12		false		          12   remember what table it was.  So it didn't even show				false

		2538						LN		98		13		false		          13   that they calculated a 6 to 10.				false

		2539						LN		98		14		false		          14             DR. BALMES:  But on Slide 15 there's no --				false

		2540						LN		98		15		false		          15             DR. BENNETT:  It's probably under another				false

		2541						LN		98		16		false		          16   value, right?				false

		2542						LN		98		17		false		          17             DR. BALMES:  It must be under the				false

		2543						LN		98		18		false		          18   athletes -- I mean, it must be under 6 to 11.				false

		2544						LN		98		19		false		          19             DR. CLAUDE:  In the tables for the				false

		2545						LN		98		20		false		          20   individual exposure routes, if the value was below .1,				false

		2546						LN		98		21		false		          21   it wasn't put in the table.  So those are the values				false

		2547						LN		98		22		false		          22   only that are above .1.  And so for the field-related				false

		2548						LN		98		23		false		          23   DARTs too, inhalation was the primary driver of the				false

		2549						LN		98		24		false		          24   pathway, and those were very low for those age groups.				false

		2550						LN		98		25		false		          25   So that's why they're not in the inhalation table but				false

		2551						PG		99		0		false		page 99				false

		2552						LN		99		1		false		           1   they are in the tables for the oral exposures.				false

		2553						LN		99		2		false		           2             DR. BENNETT:  But they're chronic				false

		2554						LN		99		3		false		           3   inhalation -- if you look at Table 6-10, the 6- to				false

		2555						LN		99		4		false		           4   11-year-olds have very similar values to all of the				false

		2556						LN		99		5		false		           5   other age groups for inhalation.				false

		2557						LN		99		6		false		           6             DR. BALMES:  The other thing, as Dr. Avol				false

		2558						LN		99		7		false		           7   just said, or Mr. Avol just said, the ventilation				false

		2559						LN		99		8		false		           8   rates of young kids relative to their body mass is				false

		2560						LN		99		9		false		           9   high.				false

		2561						LN		99		10		false		          10             DR. CLAUDE:  Some uncertainty in that				false

		2562						LN		99		11		false		          11   aspect.  So in the survey we did, we had a very small				false

		2563						LN		99		12		false		          12   number of participants aged two to six.  So for that				false

		2564						LN		99		13		false		          13   age group, I think we had three six-year-olds who				false

		2565						LN		99		14		false		          14   filled out information.				false

		2566						LN		99		15		false		          15                  So we did ask them information about				false

		2567						LN		99		16		false		          16   exertion levels.  So their reported exertion levels				false

		2568						LN		99		17		false		          17   were lower than the athletes.  They do say they're				false

		2569						LN		99		18		false		          18   running at high intensity for most of the practice,				false

		2570						LN		99		19		false		          19   whereas the borrowed six-year-old data, they didn't				false

		2571						LN		99		20		false		          20   report having --				false

		2572						LN		99		21		false		          21                       (No audio.)				false

		2573						LN		99		22		false		          22             DR. BENNETT:  And then throwing in that the				false

		2574						LN		99		23		false		          23   kids, also probably one of referees to really get at				false

		2575						LN		99		24		false		          24   kind of modeling a kid that soccer is their youth				false

		2576						LN		99		25		false		          25   sport and they do it all, you'd have a risk value if				false

		2577						PG		100		0		false		page 100				false

		2578						LN		100		1		false		           1   you added those up.  It is slightly over 1 times 10				false

		2579						LN		100		2		false		           2   minus 6.  It would probably be like 5 or 6.				false

		2580						LN		100		3		false		           3                  Just to do that and show, look, even if				false

		2581						LN		100		4		false		           4   we're really conservative and you were dragged to the				false

		2582						LN		100		5		false		           5   soccer field as an infant to watch your older sibling				false

		2583						LN		100		6		false		           6   and you then you played and then you kept playing and				false

		2584						LN		100		7		false		           7   then you were a referee, you know, you pointed out				false

		2585						LN		100		8		false		           8   that you can add these things up, but you just might				false

		2586						LN		100		9		false		           9   want to do a couple scenarios and say here's what it				false

		2587						LN		100		10		false		          10   is.  It's still going to be relatively low in the				false

		2588						LN		100		11		false		          11   grand scheme of things, but then it just feels like				false

		2589						LN		100		12		false		          12   you've taken this extra step to being conservative on				false

		2590						LN		100		13		false		          13   the exposure side and it's still showing that the				false

		2591						LN		100		14		false		          14   risks are above de minimus, but they're still not that				false

		2592						LN		100		15		false		          15   high.				false

		2593						LN		100		16		false		          16             DR. BALMES:  Ed?				false

		2594						LN		100		17		false		          17             MR. AVOL:  So I have a larger question.				false

		2595						LN		100		18		false		          18   This morning we were the beneficiaries of an excellent				false

		2596						LN		100		19		false		          19   report on the characterization, this afternoon on one				false

		2597						LN		100		20		false		          20   of the toxicity and the risk characterization parts.				false

		2598						LN		100		21		false		          21   And so now I'm not sure if there's going to be -- I				false

		2599						LN		100		22		false		          22   don't think there's going to be a third presentation				false

		2600						LN		100		23		false		          23   on sort of the synthesis of what the whole total				false

		2601						LN		100		24		false		          24   picture is in the report.				false

		2602						LN		100		25		false		          25                  So I guess I'm asking, put it all				false

		2603						PG		101		0		false		page 101				false

		2604						LN		101		1		false		           1   together, and then you think about what we have.  So				false

		2605						LN		101		2		false		           2   we have this dataset from 2015, and in the appendices				false

		2606						LN		101		3		false		           3   you did go back and you said, well, there have been a				false

		2607						LN		101		4		false		           4   number of studies since then and some additional newer				false

		2608						LN		101		5		false		           5   studies are cited and what the implications or the				false

		2609						LN		101		6		false		           6   reported results of those studies are, and how that				false

		2610						LN		101		7		false		           7   fits with your findings and how that's assimilated.				false

		2611						LN		101		8		false		           8                  In some ways it's sort of like the				false

		2612						LN		101		9		false		           9   report is sort of a picture in time.  And then in the				false

		2613						LN		101		10		false		          10   appendices there's sort of additional updates on where				false

		2614						LN		101		11		false		          11   we are.  But in the discussion and summary conclusion				false

		2615						LN		101		12		false		          12   in the main body of the report, it seems like it would				false

		2616						LN		101		13		false		          13   be useful for the public, for the reader, for people				false

		2617						LN		101		14		false		          14   to be able to say, "Don't just think about this as				false

		2618						LN		101		15		false		          15   this is something we did in the past.  We've looked at				false

		2619						LN		101		16		false		          16   what we did, which was exhaustively detailed.  We've				false

		2620						LN		101		17		false		          17   looked at what's been done since then to see if there				false

		2621						LN		101		18		false		          18   had been any meaningful changes in it, and here is				false

		2622						LN		101		19		false		          19   where we sit now," which I think helps to frame the				false

		2623						LN		101		20		false		          20   study in a more contextually relevant and important				false

		2624						LN		101		21		false		          21   consideration than saying, "Well, all this was done				false

		2625						LN		101		22		false		          22   ten years ago.  We better go look back and see where				false

		2626						LN		101		23		false		          23   we are now."				false

		2627						LN		101		24		false		          24             DR. BALMES:  Any other thoughts from the				false

		2628						LN		101		25		false		          25   panel?				false

		2629						PG		102		0		false		page 102				false

		2630						LN		102		1		false		           1                  Dr. Kyle.				false

		2631						LN		102		2		false		           2             DR. KYLE:  On the issue of the chemicals				false

		2632						LN		102		3		false		           3   that fell out because of lack of tox values like the				false

		2633						LN		102		4		false		           4   issue I raised in the first session about let's				false

		2634						LN		102		5		false		           5   identify where things fell out and building on your				false

		2635						LN		102		6		false		           6   comment, I think it would be good to identify that and				false

		2636						LN		102		7		false		           7   where it fell out and what.				false

		2637						LN		102		8		false		           8                  I agree with all the comments that				false

		2638						LN		102		9		false		           9   everyone else has made here too.  I guess the last				false

		2639						LN		102		10		false		          10   thing I wanted to say is that I agree our hair doesn't				false

		2640						LN		102		11		false		          11   need to be on fire about this issue.  It's not an				false

		2641						LN		102		12		false		          12   emergency.  I wouldn't evacuate playgrounds,				false

		2642						LN		102		13		false		          13   et cetera.				false

		2643						LN		102		14		false		          14                  But if I were advising my friend on the				false

		2644						LN		102		15		false		          15   school board about this, I would say I would try not				false

		2645						LN		102		16		false		          16   to use this stuff because it has known toxic				false

		2646						LN		102		17		false		          17   chemicals.  It's lead.  We don't really know				false

		2647						LN		102		18		false		          18   everything about it and you don't necessarily have to.				false

		2648						LN		102		19		false		          19   The only context for this is not people coming in and				false

		2649						LN		102		20		false		          20   banning it.  It's also an information thing about, are				false

		2650						LN		102		21		false		          21   we sure it's safe?  And I would say I agree it's not a				false

		2651						LN		102		22		false		          22   huge problem or a crisis, but am I sure it's safe?				false

		2652						LN		102		23		false		          23   No.				false

		2653						LN		102		24		false		          24                  So I think there's a range of questions				false

		2654						LN		102		25		false		          25   people ask.  And there might be some way to				false

		2655						PG		103		0		false		page 103				false

		2656						LN		103		1		false		           1   acknowledge that.  And maybe there isn't because it's				false

		2657						LN		103		2		false		           2   OEHHA, and you're the government, and you're speaking				false

		2658						LN		103		3		false		           3   in kind of a government way.  And someone might sue				false

		2659						LN		103		4		false		           4   you.				false

		2660						LN		103		5		false		           5                  But I do think that the standard you're				false

		2661						LN		103		6		false		           6   setting here in a way is too high and that a lot of				false

		2662						LN		103		7		false		           7   people, they want to avoid things that might be				false

		2663						LN		103		8		false		           8   hazardous.  They want to make sure their kids are				false

		2664						LN		103		9		false		           9   using and have safe food and products and stuff.  And				false

		2665						LN		103		10		false		          10   so if you look at this -- and maybe no one wants to				false

		2666						LN		103		11		false		          11   answer that -- but would you say you're sure it's				false

		2667						LN		103		12		false		          12   safe?  I would say I would probably pick something				false

		2668						LN		103		13		false		          13   else if I could, speaking solely for myself, but based				false

		2669						LN		103		14		false		          14   with having reviewed this.  Thank you.				false

		2670						LN		103		15		false		          15             DR. BALMES:  Dr. McKone, any other thoughts?				false

		2671						LN		103		16		false		          16             DR. MCKONE:  No.  I mean, I don't think a				false

		2672						LN		103		17		false		          17   government report can really say what Dr. Kyle did,				false

		2673						LN		103		18		false		          18   but I think that's kind of the reality of it, is this				false

		2674						LN		103		19		false		          19   is not something -- after years of study, we don't see				false

		2675						LN		103		20		false		          20   a smoking gun or we don't see anything where it's time				false

		2676						LN		103		21		false		          21   to call out or for the state to take regulatory action				false

		2677						LN		103		22		false		          22   or ban it.				false

		2678						LN		103		23		false		          23                  But it is -- I mean, there's an				false

		2679						LN		103		24		false		          24   interesting question of when people say, "Well, what				false

		2680						LN		103		25		false		          25   would you do?"  I'm kind of with Dr. Kyle.  It's like,				false

		2681						PG		104		0		false		page 104				false

		2682						LN		104		1		false		           1   well, if you could avoid it, who knows.  If somebody				false

		2683						LN		104		2		false		           2   said, "Are we at risk?"  I would say, "No, I don't				false

		2684						LN		104		3		false		           3   think you are."				false

		2685						LN		104		4		false		           4                  But if you asked me, I would look				false

		2686						LN		104		5		false		           5   through the data and think about it.  There's a lot of				false

		2687						LN		104		6		false		           6   things that are that way but I don't think the state				false

		2688						LN		104		7		false		           7   can write that in a report, but we can say that.				false

		2689						LN		104		8		false		           8             DR. BALMES:  And I'm glad my kid mostly				false

		2690						LN		104		9		false		           9   played on grass.				false

		2691						LN		104		10		false		          10                  Dr. Eckel, any other comments?				false

		2692						LN		104		11		false		          11                  Well, I guess I would make one comment				false

		2693						LN		104		12		false		          12   and maybe let our OEHHA scientists respond.  This				false

		2694						LN		104		13		false		          13   report took ten years.  I think it's really an				false

		2695						LN		104		14		false		          14   excellent report, as we've all said.  And I realize				false

		2696						LN		104		15		false		          15   there was a pandemic in there, and also a change in				false

		2697						LN		104		16		false		          16   leadership at the agency and such.				false

		2698						LN		104		17		false		          17                  But anyways, a complicated study design				false

		2699						LN		104		18		false		          18   with lots of moving parts.  But it really did take a				false

		2700						LN		104		19		false		          19   long time.  And now we're saying, is this still				false

		2701						LN		104		20		false		          20   relevant, this 2015 snapshot?  I'm not being critical				false

		2702						LN		104		21		false		          21   of any individual here, but sort of institutionally,				false

		2703						LN		104		22		false		          22   CARB, my agency, is part of CalEPA as well, but it				false

		2704						LN		104		23		false		          23   just seems like this took too long.				false

		2705						LN		104		24		false		          24                  So in the future when OEHHA has a big				false

		2706						LN		104		25		false		          25   task like this -- there's no question it was big --				false

		2707						PG		105		0		false		page 105				false

		2708						LN		105		1		false		           1   we'll probably need to have it better resourced.  I				false

		2709						LN		105		2		false		           2   guess I'll put it that way.  Again, not being critical				false

		2710						LN		105		3		false		           3   of anyone in the room because I think you worked hard				false

		2711						LN		105		4		false		           4   and have a good report to show for it.				false

		2712						LN		105		5		false		           5                  So we finished the morning session				false

		2713						LN		105		6		false		           6   early, which I think is a testament to how well it was				false

		2714						LN		105		7		false		           7   presented.  So we came back early.  I don't think we				false

		2715						LN		105		8		false		           8   really need a break, if I can read the room, at least				false

		2716						LN		105		9		false		           9   my colleagues on the dais here.  Do we need to have				false

		2717						LN		105		10		false		          10   our public comments right at 2:45?				false

		2718						LN		105		11		false		          11                  Thank you.				false

		2719						LN		105		12		false		          12             DR. KYLE:  I've been authorized to bring up				false

		2720						LN		105		13		false		          13   a detail, and that is, I was wondering if we could				false

		2721						LN		105		14		false		          14   look up how you did the PFAS testing on this because				false

		2722						LN		105		15		false		          15   of the reason that there aren't standards either for				false

		2723						LN		105		16		false		          16   very many PFAS chemicals.  So I'm -- I'm just curious				false

		2724						LN		105		17		false		          17   about.				false

		2725						LN		105		18		false		          18             DR. BALMES:  One of the more recent reports				false

		2726						LN		105		19		false		          19   did find PFAS.				false

		2727						LN		105		20		false		          20             DR. KYLE:  I think from the grass part.				false

		2728						LN		105		21		false		          21             DR. BALMES:  Yeah.				false

		2729						LN		105		22		false		          22             DR. KYLE:  I'm just interested to know how				false

		2730						LN		105		23		false		          23   you did that because you said you didn't find any.				false

		2731						LN		105		24		false		          24   I'm wondering what was tested.  What did you test for?				false

		2732						LN		105		25		false		          25   And I don't want need to know right now.  But thank				false

		2733						PG		106		0		false		page 106				false

		2734						LN		106		1		false		           1   you.				false

		2735						LN		106		2		false		           2                  And I guess I would also say I guess we				false

		2736						LN		106		3		false		           3   should have looked at the grass too or the -- it's not				false

		2737						LN		106		4		false		           4   grass, the plastic stuff.				false

		2738						LN		106		5		false		           5             DR. BALMES:  Synthetic fibers.				false

		2739						LN		106		6		false		           6             DR. KYLE:  Yes, thank you so much, John.				false

		2740						LN		106		7		false		           7             DR. BALMES:  Blades, yes.				false

		2741						LN		106		8		false		           8                  We need the court reporter for the				false

		2742						LN		106		9		false		           9   public comments, right?				false

		2743						LN		106		10		false		          10                  We'll take a five-minute break while				false

		2744						LN		106		11		false		          11   waiting to hear from the court reporter.				false

		2745						LN		106		12		false		          12                           (Recess.)				false

		2746						LN		106		13		false		          13             MS. SUWOL:  I'm Robina Suwol.  I'm the				false

		2747						LN		106		14		false		          14   executive director of California Safe Schools.  I want				false

		2748						LN		106		15		false		          15   to thank you very much for the opportunity to comment				false

		2749						LN		106		16		false		          16   both in writing and provide a short verbal comment				false

		2750						LN		106		17		false		          17   today on the OEHHA Synthetic Turf Study Report.				false

		2751						LN		106		18		false		          18                  We greatly respect and appreciate the				false

		2752						LN		106		19		false		          19   significant time and effort and extensive details				false

		2753						LN		106		20		false		          20   contributed by staff and the OEHHA scientific panel in				false

		2754						LN		106		21		false		          21   preparing the report.				false

		2755						LN		106		22		false		          22                  The report indicates 35 fields were				false

		2756						LN		106		23		false		          23   studied, with a focus of risk from tire crumb rubber.				false

		2757						LN		106		24		false		          24   Given the wide variation of materials, age,				false

		2758						LN		106		25		false		          25   maintenance, and usage of artificial turf across				false

		2759						PG		107		0		false		page 107				false

		2760						LN		107		1		false		           1   California, the limited focus on tire crumb rubber				false

		2761						LN		107		2		false		           2   appears to be insufficient to represent the broader				false

		2762						LN		107		3		false		           3   landscape and variability of all chemicals in				false

		2763						LN		107		4		false		           4   artificial turf installations statewide and their				false

		2764						LN		107		5		false		           5   health impacts.				false

		2765						LN		107		6		false		           6                  We would like to see comprehensive				false

		2766						LN		107		7		false		           7   health and safety assessment with real-time				false

		2767						LN		107		8		false		           8   biomonitoring of individuals actively using the				false

		2768						LN		107		9		false		           9   synthetic turf fields under normal playing conditions.				false

		2769						LN		107		10		false		          10                  The current conclusions of health				false

		2770						LN		107		11		false		          11   impacts in the report appear to have been determined				false

		2771						LN		107		12		false		          12   by the responses of the 1,069 participants who				false

		2772						LN		107		13		false		          13   completed online or in-person surveys, designated				false

		2773						LN		107		14		false		          14   staff observing and noting 40 videotaped soccer				false

		2774						LN		107		15		false		          15   players during five practices and five games, and 35				false

		2775						LN		107		16		false		          16   field studies, and artificial biofluid studies, which				false

		2776						LN		107		17		false		          17   is a wonderful first step but not the same as				false

		2777						LN		107		18		false		          18   real-time biomonitoring.				false

		2778						LN		107		19		false		          19                  We hope that future research will				false

		2779						LN		107		20		false		          20   evaluate all potential pathways including not only				false

		2780						LN		107		21		false		          21   tire crumb, but synthetic turf fibers, backing				false

		2781						LN		107		22		false		          22   materials, and in-fill materials, all of which may				false

		2782						LN		107		23		false		          23   contribute to health risk.				false

		2783						LN		107		24		false		          24                  Without full chemical exposure				false

		2784						LN		107		25		false		          25   biomonitoring data, the health risk analysis remains				false

		2785						PG		108		0		false		page 108				false

		2786						LN		108		1		false		           1   limited and speculative.  And given the limitations				false

		2787						LN		108		2		false		           2   identified and the time frame that these studies were				false

		2788						LN		108		3		false		           3   performed in 2015, California Safe Schools				false

		2789						LN		108		4		false		           4   respectfully and strongly urges OEHHA to call for a				false

		2790						LN		108		5		false		           5   precautionary moratorium on installation of new				false

		2791						LN		108		6		false		           6   synthetic turf fields until full comprehensive				false

		2792						LN		108		7		false		           7   peer-reviewed health and environmental risk				false

		2793						LN		108		8		false		           8   assessments, including biomonitoring of active users,				false

		2794						LN		108		9		false		           9   are completed.  The health and safety of our children,				false

		2795						LN		108		10		false		          10   athletes, community, and public deserve the highest				false

		2796						LN		108		11		false		          11   protection.				false

		2797						LN		108		12		false		          12                  And, again, thank you to OEHHA for this				false

		2798						LN		108		13		false		          13   report.  Thank you.				false

		2799						LN		108		14		false		          14             DR. BALMES:  Thank you, Ms. Suwol.				false

		2800						LN		108		15		false		          15                  Do we have any other public comments?				false

		2801						LN		108		16		false		          16             MS. VAGHEFI:  I do not see any hands raised.				false

		2802						LN		108		17		false		          17             DR. BALMES:  I guess we should keep the line				false

		2803						LN		108		18		false		          18   open until 2:45.				false

		2804						LN		108		19		false		          19                  Moving on, our next discussion is the				false

		2805						LN		108		20		false		          20   final panel discussion and comments.  We've been				false

		2806						LN		108		21		false		          21   giving our overall comments along the way.				false

		2807						LN		108		22		false		          22                  Any big thoughts, Dr. Bennett?				false

		2808						LN		108		23		false		          23             DR. BENNETT:  I've kind of given most of my				false

		2809						LN		108		24		false		          24   thoughts.				false

		2810						LN		108		25		false		          25             DR. BALMES:  That's fine.				false

		2811						PG		109		0		false		page 109				false

		2812						LN		109		1		false		           1                  Dr. McKone, any sort of overriding				false

		2813						LN		109		2		false		           2   comments?				false

		2814						LN		109		3		false		           3             DR. McKONE:  No.  Just I guess it's a				false

		2815						LN		109		4		false		           4   thought that we probably brought up and discussed, but				false

		2816						LN		109		5		false		           5   I think the real challenge in trying to do all of this				false

		2817						LN		109		6		false		           6   is there is an expectation that people want quick				false

		2818						LN		109		7		false		           7   answers.  And it's very difficult.  I mean, this is				false

		2819						LN		109		8		false		           8   not -- it's just the nature of the issue that you				false

		2820						LN		109		9		false		           9   can't throw together a team, you can't throw together				false

		2821						LN		109		10		false		          10   protocols and measurements and deploy them within				false

		2822						LN		109		11		false		          11   months.				false

		2823						LN		109		12		false		          12                  As you brought out early, Dr. Balmes,				false

		2824						LN		109		13		false		          13   it took longer for a number of factors, including the				false

		2825						LN		109		14		false		          14   pandemic.  A broader thought is how do we deploy or				false

		2826						LN		109		15		false		          15   how does an agency like OEHHA deploy a rapid response?				false

		2827						LN		109		16		false		          16   I'm not sure they can.  But it's something I think we				false

		2828						LN		109		17		false		          17   all need to think about it, is when communities have a				false

		2829						LN		109		18		false		          18   concern.				false

		2830						LN		109		19		false		          19                  I mean, a similar issue that I've been				false

		2831						LN		109		20		false		          20   involved with but also is the same kind of problem as				false

		2832						LN		109		21		false		          21   Aliso Canyon, where communities really need answers				false

		2833						LN		109		22		false		          22   and it's just putting together the team and the				false

		2834						LN		109		23		false		          23   equipment and the protocols, just takes years.  And I				false

		2835						LN		109		24		false		          24   don't know if we can get around that.				false

		2836						LN		109		25		false		          25                  And I'm sure there are many others that				false

		2837						PG		110		0		false		page 110				false

		2838						LN		110		1		false		           1   we have experience with.  So that's kind of something				false

		2839						LN		110		2		false		           2   that bothers me at some level, is the failure of the				false

		2840						LN		110		3		false		           3   environmental health sciences community to engage in a				false

		2841						LN		110		4		false		           4   little more rapid response because our problem is we				false

		2842						LN		110		5		false		           5   want to get it right, and if you do a rapid response,				false

		2843						LN		110		6		false		           6   you usually get it wrong.  And that doesn't serve				false

		2844						LN		110		7		false		           7   anyone well.				false

		2845						LN		110		8		false		           8                  So it's kind of rambling, but I think				false

		2846						LN		110		9		false		           9   that's what this and a number of other issues bring				false

		2847						LN		110		10		false		          10   up.				false

		2848						LN		110		11		false		          11             DR. BALMES:  Thank you, Dr. McKone.				false

		2849						LN		110		12		false		          12                  Dr. Eckel, any last comments?				false

		2850						LN		110		13		false		          13             DR. ECKEL:  I just wanted to reiterate that				false

		2851						LN		110		14		false		          14   I really enjoyed this experience being on this panel.				false

		2852						LN		110		15		false		          15   I thought it was a well-conducted study.  I did want				false

		2853						LN		110		16		false		          16   to think more broadly.  This study was narrow and it				false

		2854						LN		110		17		false		          17   was focused on the chemical exposures from the crumb				false

		2855						LN		110		18		false		          18   rubber.  You had some really interesting data on				false

		2856						LN		110		19		false		          19   temperature, and I know that that will be of interest				false

		2857						LN		110		20		false		          20   to folks in the future.				false

		2858						LN		110		21		false		          21                  I didn't look in all the appendices,				false

		2859						LN		110		22		false		          22   but if you could include the data, like a plot of the				false

		2860						LN		110		23		false		          23   ambient temperature versus the surface temperature,				false

		2861						LN		110		24		false		          24   that could be useful to people in the future because I				false

		2862						LN		110		25		false		          25   think that will be of growing concern.				false

		2863						PG		111		0		false		page 111				false

		2864						LN		111		1		false		           1                  Thank you very much.				false

		2865						LN		111		2		false		           2             DR. BALMES:  Before I ask Dr. Kyle for her				false

		2866						LN		111		3		false		           3   final comments, I just would echo what you just said				false

		2867						LN		111		4		false		           4   about the heat.  That is in some ways the most				false

		2868						LN		111		5		false		           5   striking thing in the report for me.				false

		2869						LN		111		6		false		           6                  Dr. Kyle.				false

		2870						LN		111		7		false		           7             DR. KYLE:  Thank you.				false

		2871						LN		111		8		false		           8                  I also have enjoyed this and appreciate				false

		2872						LN		111		9		false		           9   the creativity that OEHHA brought to this in doing				false

		2873						LN		111		10		false		          10   some things that we don't usually do.  I'm not sure				false

		2874						LN		111		11		false		          11   we've drawn the full lessons from those yet.  I think				false

		2875						LN		111		12		false		          12   we will, and I appreciate that because sometimes we				false

		2876						LN		111		13		false		          13   aren't creative and we do the same thing we did the				false

		2877						LN		111		14		false		          14   last time.				false

		2878						LN		111		15		false		          15                  I think about this from a little				false

		2879						LN		111		16		false		          16   broader point of view in that I think we're in				false

		2880						LN		111		17		false		          17   somewhat of a crisis with toxics because we're not				false

		2881						LN		111		18		false		          18   able to keep up generally with the identification of				false

		2882						LN		111		19		false		          19   toxic materials and substances, characterization,				false

		2883						LN		111		20		false		          20   testing, listing, all those things that OEHHA does and				false

		2884						LN		111		21		false		          21   other entities like EPA do too.  We're not keeping up				false

		2885						LN		111		22		false		          22   with changes in use or anything.  We're still in many				false

		2886						LN		111		23		false		          23   ways in 1990.				false

		2887						LN		111		24		false		          24                  And so some of the methods and				false

		2888						LN		111		25		false		          25   explorations you did here I think would be informative				false

		2889						PG		112		0		false		page 112				false

		2890						LN		112		1		false		           1   to ways to catch up.  And so that's one reason I want				false

		2891						LN		112		2		false		           2   to look into some of these things somewhat.				false

		2892						LN		112		3		false		           3                  But Dr. McKone kind of raised this, we				false

		2893						LN		112		4		false		           4   don't have a rapid response capability.  I think it's				false

		2894						LN		112		5		false		           5   more than that.  We don't have a range of methods that				false

		2895						LN		112		6		false		           6   we can use to do something rather than nothing instead				false

		2896						LN		112		7		false		           7   of the perfect thing.				false

		2897						LN		112		8		false		           8                  And I'm working a lot on PFAS now and				false

		2898						LN		112		9		false		           9   we just got last year the mega reviews of two of the				false

		2899						LN		112		10		false		          10   legacy PFAS that were supposedly phased out 20 years				false

		2900						LN		112		11		false		          11   ago.  And now we have a long major review that they				false

		2901						LN		112		12		false		          12   can use to set a drinking water standard.				false

		2902						LN		112		13		false		          13                  Okay, then what about the 800 other				false

		2903						LN		112		14		false		          14   ones?  We're nowhere on most of that.  We don't have				false

		2904						LN		112		15		false		          15   standards for most of those things.				false

		2905						LN		112		16		false		          16                  And this is an endemic problem that				false

		2906						LN		112		17		false		          17   we're not keeping up.  So how do we deal with that?				false

		2907						LN		112		18		false		          18                  Like I said, I think you all were				false

		2908						LN		112		19		false		          19   creative in trying to do some new things and there are				false

		2909						LN		112		20		false		          20   things to learn from that, and that's kind of what my				false

		2910						LN		112		21		false		          21   next spot is.				false

		2911						LN		112		22		false		          22                  Thank you.				false

		2912						LN		112		23		false		          23             DR. BALMES:  Thank you for those comments.				false

		2913						LN		112		24		false		          24                  And I guess I would just say that while				false

		2914						LN		112		25		false		          25   I just express my sort of frustration about how long				false

		2915						PG		113		0		false		page 113				false

		2916						LN		113		1		false		           1   it took, on the other hand I agree with Dr. Kyle.				false

		2917						LN		113		2		false		           2   This is a state agency report that actually was				false

		2918						LN		113		3		false		           3   innovative and looked at multiple -- looked at both				false

		2919						LN		113		4		false		           4   exposure and potential toxicity of the exposures in				false

		2920						LN		113		5		false		           5   creative ways that she said.				false

		2921						LN		113		6		false		           6                  So I'm not in any way trying to devalue				false

		2922						LN		113		7		false		           7   what you've done.  It's our job to look at it,				false

		2923						LN		113		8		false		           8   especially how it translates for future work and to				false

		2924						LN		113		9		false		           9   the public, and I think we've done that.				false

		2925						LN		113		10		false		          10                  And I'll ask Dr. Bennett for her last				false

		2926						LN		113		11		false		          11   comment.				false

		2927						LN		113		12		false		          12             DR. BENNETT:  I just had one more thought.				false

		2928						LN		113		13		false		          13   It's kind of related to not being able to keep up and				false

		2929						LN		113		14		false		          14   the rapid response thing.  And I think partly a lot of				false

		2930						LN		113		15		false		          15   the problem is a lot of the compounds that we're				false

		2931						LN		113		16		false		          16   concerned about, we're exposed to every day, and so				false

		2932						LN		113		17		false		          17   it's hard to tease out how much came from this event				false

		2933						LN		113		18		false		          18   that happened or the fields, and if we go all the way				false

		2934						LN		113		19		false		          19   and look at biomonitoring, you can't differentiate out				false

		2935						LN		113		20		false		          20   what was already there versus what's new from the				false

		2936						LN		113		21		false		          21   event; and the fact that we're not keeping up to have				false

		2937						LN		113		22		false		          22   measurement techniques to look at all the new things				false

		2938						LN		113		23		false		          23   to see if maybe there is something new that came from				false

		2939						LN		113		24		false		          24   some event that happened or particular exposure.  And				false

		2940						LN		113		25		false		          25   then, again, understanding how those go into the body				false

		2941						PG		114		0		false		page 114				false

		2942						LN		114		1		false		           1   and what the changes in concentration are.				false

		2943						LN		114		2		false		           2                  So it's just all very challenging, and				false

		2944						LN		114		3		false		           3   I do feel like you guys did the absolute best that you				false

		2945						LN		114		4		false		           4   could with the techniques and methods that we have				false

		2946						LN		114		5		false		           5   available.				false

		2947						LN		114		6		false		           6             DR. BALMES:  And I guess I would say that				false

		2948						LN		114		7		false		           7   one of the main reasons we can't keep up is that new				false

		2949						LN		114		8		false		           8   chemicals and new uses of the chemicals are being put				false

		2950						LN		114		9		false		           9   forward on almost a daily basis, certainly a frequent				false

		2951						LN		114		10		false		          10   basis.  And I think Dr. Kyle would probably agree with				false

		2952						LN		114		11		false		          11   me, we need to go upstream and assess exposures in				false

		2953						LN		114		12		false		          12   toxicity before there's wide market use of something.				false

		2954						LN		114		13		false		          13                  I mean, crumb rubber use was supported				false

		2955						LN		114		14		false		          14   by the EPA because it was a good use of -- good way to				false

		2956						LN		114		15		false		          15   recycle tires, which when they're in a big dump they				false

		2957						LN		114		16		false		          16   catch on fire and they burn for months.				false

		2958						LN		114		17		false		          17                  Europe has done a little bit better				false

		2959						LN		114		18		false		          18   than we have with their REACH efforts, but we really				false

		2960						LN		114		19		false		          19   need to be looking at toxicity before market --				false

		2961						LN		114		20		false		          20   widespread market use, which we're a long way from in				false

		2962						LN		114		21		false		          21   this country.				false

		2963						LN		114		22		false		          22                  I think Mr. Avol has a comment or two.				false

		2964						LN		114		23		false		          23             MR. AVOL:  So I just have one other				false

		2965						LN		114		24		false		          24   consideration.  I think I look at this -- in some ways				false

		2966						LN		114		25		false		          25   I look at the reporting in two parts, one in terms of				false

		2967						PG		115		0		false		page 115				false

		2968						LN		115		1		false		           1   the science, which is excellent.  It was diverse.  It				false

		2969						LN		115		2		false		           2   was creative.  Thought about a lot of these pieces.				false

		2970						LN		115		3		false		           3   Many different groups contributed to it, and all				false

		2971						LN		115		4		false		           4   should be thanked as an accomplished piece of work.				false

		2972						LN		115		5		false		           5                  And I think about how this is going to				false

		2973						LN		115		6		false		           6   be used and how it's described and contextualized.  So				false

		2974						LN		115		7		false		           7   on that second point I would just say clearly -- well,				false

		2975						LN		115		8		false		           8   I don't want to put words in your mouth.  But from my				false

		2976						LN		115		9		false		           9   perspective in 2014, 2013, there's a lot of concern				false

		2977						LN		115		10		false		          10   about the use of crumb rubber on these fields and that				false

		2978						LN		115		11		false		          11   was the focus.				false

		2979						LN		115		12		false		          12                  And so it makes contextual complete				false

		2980						LN		115		13		false		          13   sense that we systematically went to understand what				false

		2981						LN		115		14		false		          14   it was in that rubber which was not meant to be used				false

		2982						LN		115		15		false		          15   for children's fields but rather for car tires and				false

		2983						LN		115		16		false		          16   truck tires and so forth, to see if there were any				false

		2984						LN		115		17		false		          17   health concerns.  So I think that's completely				false

		2985						LN		115		18		false		          18   legitimate.				false

		2986						LN		115		19		false		          19                  Now that we've looked at that and we				false

		2987						LN		115		20		false		          20   understand that, maybe if we could rewind and go back				false

		2988						LN		115		21		false		          21   and say, well, there's also the plastic fibers.				false

		2989						LN		115		22		false		          22   There's also the cushioning material.  There's several				false

		2990						LN		115		23		false		          23   components to this, but clearly the crumb rubber was				false

		2991						LN		115		24		false		          24   the red flag in our face that we're trying to				false

		2992						LN		115		25		false		          25   understand, and the paints and the coverings and so				false

		2993						PG		116		0		false		page 116				false

		2994						LN		116		1		false		           1   forth on the material.				false

		2995						LN		116		2		false		           2                  So I don't think you need to be				false

		2996						LN		116		3		false		           3   particularly defensive about focusing on the rubber,				false

		2997						LN		116		4		false		           4   but I think, again, in the report, in the summary and				false

		2998						LN		116		5		false		           5   description, maybe in the introduction or rationale				false

		2999						LN		116		6		false		           6   for why this study was set up the way it was, I think				false

		3000						LN		116		7		false		           7   it would be appropriate to say something.  Crumb				false

		3001						LN		116		8		false		           8   rubber is widely and generally used in all this and				false

		3002						LN		116		9		false		           9   was not made for a specific purpose.  And so from a				false

		3003						LN		116		10		false		          10   public health standpoint, it was an important question				false

		3004						LN		116		11		false		          11   to ask because of the potential for exposure.				false

		3005						LN		116		12		false		          12             DR. BALMES:  I think if the panel is				false

		3006						LN		116		13		false		          13   finished with final comments, I'll turn the mic over				false

		3007						LN		116		14		false		          14   to Dr. Edwards.				false

		3008						LN		116		15		false		          15             DR. EDWARDS:  Thanks, John.				false

		3009						LN		116		16		false		          16                  All right.  So just wanted to really				false

		3010						LN		116		17		false		          17   thank the committee.  Really appreciate all the				false

		3011						LN		116		18		false		          18   thoughtful comments from today.  I thought the				false

		3012						LN		116		19		false		          19   discussion was excellent, and we really do appreciate				false

		3013						LN		116		20		false		          20   the feedback around the draft report and sort of				false

		3014						LN		116		21		false		          21   broadly where we can go in the future.				false

		3015						LN		116		22		false		          22                  Just to kind of summarize some of the				false

		3016						LN		116		23		false		          23   main actions that I heard, I think from the afternoon				false

		3017						LN		116		24		false		          24   discussion to -- and also from the morning from				false

		3018						LN		116		25		false		          25   Dr. Bennett's comments around sort of the time				false

		3019						PG		117		0		false		page 117				false

		3020						LN		117		1		false		           1   activity relationships, really look at those factors				false
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           1            PROCEEDINGS FROM MONDAY, APRIL 28, 2025



           2                           + + + + +



           3



           4



           5             DR. EDWARDS:  Good morning, everyone.



           6   Welcome to our Synthetic Turf Scientific Advisory



           7   Panel meeting to go over our draft synthetic turf



           8   study.  My name is Dave Edwards.  I'm the acting



           9   director here at OEHHA.  I just wanted to let you know



          10   that we'll be starting shortly, probably at about



          11   10:07.  So we'll be back on at 10:07.  Thank you.



          12                           (Recess.)



          13             DR. EDWARDS:  Good morning, everyone, again.



          14   Once again, my name is Dave Edwards, and I am the



          15   acting director at OEHHA.  So welcome, everyone, today



          16   in the room and online to our Synthetic Turf



          17   Scientific Advisory Panel meeting.



          18                  Just to let you know that we have two



          19   of our members had a little transportation hiccup, so



          20   they will be joining shortly.  But we will go ahead



          21   and start for the sake of time.



          22                  Just a little bit of background on



          23   OEHHA.  We are an office within the California



          24   Environmental Protection Agency and the lead state



          25   agency for the assessment of health risks posed by

                                                                            3

�









           1   environmental contaminants.



           2                  First off, I would like to welcome our



           3   panel members to this fifth meeting of the Scientific



           4   Turf Advisory Panel.  Let me start out by calling on



           5   panel members to introduce and provide their



           6   affiliation, if any, at this point.



           7                  We'll start with Dr. Debbie Bennett.



           8             DR. BENNETT:  (No audio.)



           9             DR. EDWARDS:  Thank you.  Mr. Ed Avol.



          10             MR. AVOL:  (No audio.)



          11             DR. EDWARDS:  And then Dr. Sandy Eckel.



          12             DR. ECKEL:  Hi.  I'm Dr. Sandy Eckel.  I am



          13   an associate professor in the Department of Population



          14   and Public Health Sciences at USC.



          15             DR. EDWARDS:  Online we have Dr. Tom McKone.



          16             DR. MCKONE:  Hello.  I'm Tom McKone,



          17   professor emeritus at the University of California at



          18   Berkeley School of Public Health.



          19             DR. EDWARDS:  Thank you.  And our chair,



          20   Dr. Balmes, and Dr. Amy Kyle, another member, they're



          21   on their way, so they will introduce themselves when



          22   they arrive.



          23                  I would now like to introduce you to



          24   the OEHHA team.  So if you can, just raise your hands



          25   in the room so everyone on the panel gets to know who
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           1   you all are.



           2                  We first off have assistant deputy



           3   director for scientific programs, Dr. Kannan Krishnan;



           4   our acting chief counsel, Ryan Mahoney.



           5                  And as far as our staff goes, we have



           6   Dr. Jocelyn Claude, Mrs. Allison Lensing, and



           7   Ms. Kiana Vaghefi and Chris Sawders.  So thanks,



           8   everyone, for helping on getting this day ready.



           9                  Before we begin, there's a few



          10   housekeeping items.  So first off, the drinking



          11   fountains and the restrooms are located out the back



          12   door and left, and to your left down the hall, and



          13   then they're located on the right side of that



          14   hallway.



          15                  In the event of a fire alarm or any



          16   other reason to evacuate this room, please leave by



          17   those lighted exit doors, here or here.  And then take



          18   the steps down, and outside we will gather across the



          19   street in Cesar Chavez Park.



          20                  It is a day-long meeting, so we are



          21   planning to take a 75-minute break for lunch around



          22   noon, and a 15-minute break at 2:30 in the afternoon,



          23   for those of you online just for planning purposes.



          24                  If members of the public have digital



          25   media that they want to show during their three-minute
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           1   comment period, please bring the external devices to



           2   the OEHHA staff to upload the files before the lunch



           3   break.



           4                  This meeting is being recorded and



           5   transcribed.  Remind people to identify themselves and



           6   speak clearly into the microphones when you are giving



           7   public comment.



           8                  The transcript will be posted on



           9   OEHHA's website.



          10                  A little bit of background on the draft



          11   itself.  The draft report of this OEHHA study on



          12   synthetic turf was released for public comments on



          13   March 13th.  The goal of the study was to assess the



          14   potential health impacts associated with the use of



          15   synthetic turf and playground mats made of crumb



          16   rubber.



          17                  The Scientific Advisory Panel has held



          18   four previous meetings to advise OEHHA on study plans,



          19   data interpretation, and reporting of study results.



          20   Now, here we are after the publication of the draft



          21   report and looking forward to your advice and comments



          22   on the draft report.



          23                  This report has been a long time



          24   coming, six years since our last panel meeting, and



          25   several folks have retired that have been involved
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           1   with this.  So before we go forward, I'd like to



           2   recognize their contributions.  First off, starting



           3   with Scientific Advisory Panel member Dr. Linda



           4   Sheldon; lab members Randy Maddalena, Hugo



           5   Destaillats, and Marion Russell; and OEHHA staff



           6   retirees and former project staff Patty Wong, Lori



           7   Lim, Dave Siegel, David Ting, and Rebecca Belloso.



           8                  So with that, I'd now like to do a



           9   little bit more logistics regarding public comment.



          10   There will be an opportunity to provide oral public



          11   comment in the afternoon.  The public comment will be



          12   limited to three minutes per commenter.  For those of



          13   you that are in person, you should have received a



          14   comment card at check-in.  Otherwise, cards are



          15   available on the back table.  Please fill one out if



          16   you would like to speak, and then turn it in to the



          17   OEHHA staff.



          18                  For those of you watching by CalEPA



          19   webcast, you'll be able to watch the meeting but



          20   you'll need to join the meeting by Zoom to speak or



          21   you may send the comments via e-mail to



          22   SyntheticTurf@oehha.ca.gov.  Staff will read the



          23   comments allowed up to three minutes each as time



          24   allows.



          25                  For folks who are joining virtually and
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           1   wish to comment, are asked to join the Zoom webinar.



           2   You will receive a link to join the webinar at the end



           3   of the registration process.  If you have provided a



           4   working e-mail address, you will also receive an



           5   e-mail with a link.  When requested by the chair,



           6   individuals may queue to provide oral comment by using



           7   the raise hand function.



           8                  When your name is called to speak, you



           9   will unmute yourself and comment.  If you would like



          10   to present slides and have not already sent them,



          11   please e-mail them now to SyntheticTurf@oehha.ca.gov.



          12                  With that, I'm going to turn it over to



          13   Dr. Kannan Krishnan to give a brief introduction and



          14   overview presentation.



          15                  Kannan.



          16             DR. KRISHNAN:  Let me start today's



          17   scientific presentation by OEHHA with this brief



          18   introduction.



          19                  The goal of the OEHHA Synthetic Turf



          20   Study (no audio).



          21                  This study was designed with the



          22   consultations and input from the general public,



          23   player support groups, parents, tire industry, and



          24   field owners, and we're thankful for that.  And a



          25   study of this complexity was only possible due to
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           1   collaborations and partnerships that included Lawrence



           2   Berkeley National Laboratory and California Institute



           3   of Quantitative Sciences at UCB, UCB Center for



           4   Environmental Research and Children's Health, and the



           5   University of Arizona.



           6                  Since the last SAP meeting in 2019,



           7   thanks to the panel input and advice on the design and



           8   implementation of the study, now we have completed the



           9   data analysis, the exposure assessment, hazard and



          10   risk assessment and have released the draft report for



          11   public and SAP review, as Dr. Edwards mentioned



          12   earlier, on March 13th, with the public comment period



          13   ending today.



          14                  This particular OEHHA study differs



          15   from other studies in terms of its uniqueness of the



          16   field characterization, exposure characterization, and



          17   the human health risk assessment component.



          18                  In terms of the field characterization



          19   or to understand what are on the fields, we collected



          20   air samples right next to soccer activities, important



          21   for characterizing inhalation exposure of athletes,



          22   coaches, and referees.  We also conducted nontarget



          23   analysis to identify chemicals that may be released



          24   from crumb rubber and present in the air on the



          25   fields.
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           1                  In terms of exposure characterization



           2   to be able to get better estimate of exposure of



           3   athletes, we collected both exposure and activity data



           4   directly from athletes, as Dr. Claude will be



           5   referring to in detail momentarily.



           6                  In order to better evaluate the risks



           7   from exposure to tire-related chemicals, we compiled



           8   and derived toxicity criteria of selected tire-related



           9   chemicals, and we conducted exposure assessment and



          10   risk characterization for athletes, coaches, referees,



          11   and spectators, both on average and at individual



          12   field level.



          13                  On average, it reflects exposure across



          14   all fields indicative of players, referees, and



          15   coaches traveling to many fields.  But as the



          16   individual field assessment reflects, playing at the



          17   same local field or a home field primarily or only.



          18   These are the scenarios for which we've conducted the



          19   exposure and risk characterizations.



          20                  These aspects will be covered in detail



          21   in the upcoming presentations.  First of all,



          22   Dr. Jocelyn Claude on field characterization and



          23   exposure characterization, and then in the afternoon



          24   by myself on toxicity evaluation and risk



          25   characterization.
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           1                  With that brief intro, I was going to



           2   turn it over to the chair.



           3             DR. EDWARDS:  Thank you, Kannan.  Just for



           4   interest of time, we're going to just go on to



           5   Jocelyn's presentation, and then after Jocelyn's



           6   presentation, we'll have a time for clarifying



           7   questions and panel discussion.



           8                  All right.  Jocelyn.



           9             DR. CLAUDE:  Good morning.  My name is



          10   Jocelyn Claude.  I'm a staff toxicologist here at



          11   OEHHA, and I have been working on the synthetic turf



          12   project over the past ten years.  Happy to be here to



          13   kind of sum up what we've done.



          14                  I'm going to be talking about the field



          15   characterization and exposure characterizations we did



          16   for this study.  As evidenced by our report, these two



          17   topics encompass quite a bit of information.  Since



          18   we've talked a lot about several aspects of these in



          19   prior meetings, I'm going to be providing mostly an



          20   overview, but I will go into detail in some areas that



          21   we haven't previously discussed before.



          22                  Here is our outline.  I'll give just a



          23   brief introduction to kind of refresh our memories on



          24   a synthetic turf field and the various components.



          25   Then I'll talk about the field characterization,
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           1   exposure characterization, and I'll sum up with a



           2   short summary before I'll turn it over to Dave and



           3   we'll have discussion then.



           4                  First, I just want to give a brief



           5   reminder of what a turf field is since it's been a



           6   while since our last meeting.  These are fields that



           7   are typically used for recreation.  You can see them



           8   in residential and commercial areas, and they're



           9   designed to look like natural grass fields.  So we



          10   focus specifically on synthetic turf athletic fields



          11   which are popular due to reduced need for water and



          12   maintenance.



          13                  And they've also got improved



          14   playability, which means they need very little or no



          15   rest between use so they can be used all year around.



          16                  They're comprised of three basic parts.



          17   They've got synthetic grass blades, which look like



          18   natural grass blades.  They're attached to backing



          19   material, which helps to provide support for those



          20   blades.  And then the fields contain an in-fill, which



          21   helps support the blades and provides cushion for the



          22   fields.



          23                  And there are many types of in-fill out



          24   there.  You can have crumb rubber, which I'll talk



          25   about a little bit.  Also, you can have organic
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           1   materials like husk or coconut.  Our study focused on



           2   specifically the crumb rubber in-fill, and this is



           3   made from recycled automobile and light truck tires.



           4   And after these tires are recycled, they're ground up



           5   into very small pieces and they're used on this field



           6   to provide cushioning.



           7                  So these in-fill particles are the



           8   focus of our study.  We did not specifically look at



           9   blades or the backing materials on these fields.



          10                  So now for the field characterization.



          11   So this was one of the primary tasks of our study,



          12   which was to examine and identify the chemicals that



          13   could potentially be released from the in-fill used on



          14   these fields.



          15                  So to do that we sampled 35 fields



          16   across California.  We had a database of roughly 900



          17   fields to start with, and we used a random stratified



          18   sampling method to ensure that we got representative



          19   samples across the state.  The specific details of



          20   this can be found in Chapter 2 of the report.  I won't



          21   get into too many of those right now.



          22                  But we did stratify by both climate



          23   zone and region as well as age, since these factors



          24   can affect how the crumb rubber itself gets weathered



          25   and ages.
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           1                  So you can see here on the map we had



           2   five regions based on climate zones.  Regions 4 and 5



           3   were combined mainly due to the fewer number of fields



           4   that were located in those areas.  And within itself



           5   California has quite a diverse climate.  You have



           6   desert, mountain areas.  You've also got locales where



           7   they have mild temperatures all year round and some



           8   areas where they have very hot summers and very cold



           9   winters.  So all of these types of things can affect



          10   how crumb rubber gets broken down and weathered and



          11   aged.



          12                  So for age we characterized fields



          13   based on whether they were less than nine years old as



          14   new, and older than nine years old as old.  And we



          15   made this cutoff based on discussions with field



          16   owners and managers who told us that typically



          17   warranties on the fields run out about eight to ten



          18   years, and at that point fields may be replaced.



          19                  As I mentioned, our goal was to collect



          20   the samples to quantify and characterize the



          21   chemicals.  Our collaborators at the Lawrence Berkeley



          22   National Lab were instrumental in helping us achieve



          23   this goal.  They designed an experimental unit that



          24   consists of a regulation soccer goal and the depth of



          25   the penalty box, as you can see here in this pictures.
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           1                  So the goal net was used as a backstop,



           2   and we had air-sampling packages on both sides as well



           3   as behind the net.  We used volunteers to kind of kick



           4   the ball around on the field to simulate activity on



           5   the field and we also used a soccer ball kicking



           6   machine, as you can see on the picture on the right



           7   here, to kick a ball into the goal area to kind of



           8   simulate activity within that area as samples were



           9   being taken.



          10                  Now, the top two pictures here show



          11   more details about what the sampling packages look



          12   like.  So in addition to the equipment for air



          13   sampling, these sampling packages also contained



          14   equipment to measure temperature, humidity, wind



          15   speed, direction, as well as particle collection.



          16                  So we sampled air on the field and at a



          17   nearby off-field location so that way we could



          18   characterize differences in chemical exposure.  We



          19   used targeted chemical lists that we derived from



          20   literature research, solvent extractions of crumb



          21   rubber, as well as chamber emission and thermal



          22   desorption studies.



          23                  And our samples were analyzed for



          24   volatile organic chemicals, VOCs; semi-volatile



          25   organic chemicals, SVOCs; and carbonyls, aldehydes and
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           1   ketones.



           2                  We also did stratified sampling where



           3   we collected samples at different heights above the



           4   field so that way we could differentiate the source of



           5   the chemicals which I'll --



           6                       (Lost audio.)



           7             DR. CLAUDE:  I'll restate that.  That table



           8   at the top there shows the total number of samples we



           9   collected across the 35 fields.  And the bottom table



          10   shows how many were detected.



          11                  So out of targeted 55 VOCs, we detected



          12   46 chemicals on-field and 45 off-field.



          13                  Out of 13 targeted carbonyls, we



          14   detected 11 on-field and three off-field.



          15                  For semi-volatiles we targeted 70 and



          16   detected 62 and 60 chemicals, respectively, on- and



          17   off-field.



          18                  Now, in our analysis of the crumb



          19   rubber samples, we collected several hundred crumb



          20   rubber samples across all the fields, and they were



          21   analyzed with artificial biofluids to simulate dermal



          22   and ingestion exposures.  These were analyzed and we



          23   identified chemicals and calculated bioaccessible



          24   concentrations.  So these are concentrations that



          25   would be releasable into the human body for absorption
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           1   from the GI tract or the skin.



           2                  So using our gastrointestinal or GI



           3   fluids, as indicated on the slide, we detected 30



           4   metals and 76 organic chemicals for dermal biofluids,



           5   which was comprised of mainly sweat.  We detected 75



           6   organic chemicals.



           7                  All together, 81 of the 86 targeted



           8   chemicals were detected with 70 chemicals being



           9   detected in both biofluids.



          10                  Some of our organic classes that we



          11   detected include aldehydes, phthalates, and PAHs.  We



          12   did not detect any PFAS in our analysis, which



          13   included nontarget analysis on both the air and the



          14   crumb rubber samples.



          15                  You may note here in the slide, metals



          16   were only analyzed in our GI fluids.  There is data



          17   that shows that the bioaccessibility of metals in



          18   crumb rubber and released into the air is very low, so



          19   considering this, inhalation and dermal exposure to



          20   metals was very unlikely and was not assessed in this



          21   study.



          22                  So our chair has joined.  Do we want to



          23   take a moment to give an introduction?



          24             DR. BALMES:  Thank you.  I don't know if you



          25   heard.  I took Capital Corridor Amtrak California
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           1   train from Berkeley this morning, and we made it on



           2   time to Sacramento, except that we were a few yards



           3   outside of the station and there was a signal problem



           4   and we literally sat there for 40 minutes.  So much



           5   for taking public transportation.



           6                  Anyway, I'm pleased that we're finally



           7   having what I think will be the final public workshop



           8   or meeting of this advisory committee.  It's been ten



           9   years.  It's a long time.  The pandemic didn't help.



          10   But I'm actually very pleased that we're here to



          11   discuss the report, and I think it's, if I might say,



          12   well-written.  It's actually understandable, I would



          13   think, for many people even without a scientific



          14   background.



          15                  So I'm sorry I'm late, but I'm pleased



          16   to be here, and I look forward to the rest of the day.



          17   Thank you.



          18             DR. CLAUDE:  Thank you.  To continue, as



          19   part of our chemical characterization process, we also



          20   used the data to help determine each chemical's



          21   primary source.  So we used this to help differentiate



          22   which chemicals might be coming from the field versus



          23   which chemicals might be coming from other



          24   environmental or human sources.



          25                  For chemicals that would be coming from
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           1   the field, we designated them as field-related, as



           2   indicated here on the slide.  And from those which



           3   might be coming from another source, we designated



           4   them as non-field-related.



           5                  So for all metals and SVOCs, our target



           6   lists for those chemicals were derived from direct



           7   analysis of crumb rubber itself, so we presumed all of



           8   those to be field-related.



           9                  For VOCs, we used those stratified



          10   samples that I mentioned a few minutes ago to help



          11   differentiate their source.  So as the VOCs get



          12   released from the crumb rubber, they're going to enter



          13   the air and become less concentrated as they rise from



          14   the surface and mix with the ambient air.



          15                  So for VOCs that had statistically



          16   significant higher concentrations closer to the field



          17   and followed a trend of decreasing concentrations with



          18   increasing height, we designated those as



          19   field-related.  For all chemicals that lacked that



          20   gradient, we designated them as non-field-related.



          21                  And the specifics or analysis for this



          22   can be found in Chapter 3 as well Appendix D in the



          23   report.



          24                  So for aldehydes and ketones, for



          25   chemicals where there was stratified data available,
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           1   we used that to make the designation.  For chemicals



           2   that didn't have stratified data, we used the South



           3   Coast Air Quality Management District's Multiple Air



           4   Toxics Exposure Study, MATES, exposure as a point of



           5   comparison for our study data from fields in the same



           6   district to make our designation, if there was



           7   chemical data available.



           8                  So if our data was higher than what was



           9   reported by MATES to be the ambient concentration, we



          10   designated it as field-related.



          11                  And then for chemicals where there was



          12   no tower data and no MATES data available, we presumed



          13   that it was field-related.



          14                  So for the last slide for our field



          15   characterization, we collected environmental data at



          16   each field, and these data were collected for one hour



          17   before, three hours during, and one hour following



          18   field activity.  So we collected temperature data



          19   continuously at various heights.



          20                  The air temperatures decreased as the



          21   height increased.  And the average surface



          22   temperatures increased as the ambient temperatures



          23   increased.



          24                  In general, our surface temperatures



          25   were about 20 degrees higher than the ambient
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           1   temperatures, and as you can see on the slide, the



           2   maximum reported surface temperature was 131 degrees.



           3                  We also measured ozone, which is known



           4   to affect the aging of crumb rubber.  It's naturally



           5   occurring, but it also is formed near the ground



           6   surface from photochemical reactions.  So all measured



           7   concentrations were within the California ambient



           8   zone's one-hour exposure standard of 90 parts per



           9   billion.



          10                  There were three exceedances of the



          11   eight-hour standard of 70 parts per billion with a max



          12   value of 87 parts per billion.



          13                  We collected PM2.5 on and off the



          14   field, and levels observed on and off the field were



          15   similar and activity did not appear to increase the



          16   particle concentrations that were observed.



          17                  Moving to the exposure



          18   characterization, our goal here was to characterize



          19   the exposure of soccer players and other related users



          20   of synthetic turf fields.  So we focused on soccer due



          21   to its popularity in both males and females.  Players



          22   tended to start from a young age and continued all the



          23   way to adulthood.



          24                  And we looked at four main groups



          25   including athletes, soccer coaches, referees, as well
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           1   as spectators.  So we evaluated exposure on-field for



           2   all these groups as well as off-field for spectators



           3   who might sit on the sidelines or stand on the



           4   sidelines.



           5                  These groups have a wide range of ages



           6   that could be associated with them.  So those ages



           7   represent different stages of development, activity



           8   patterns, as well as susceptibility to exposure.  So



           9   to account for this, we broke our receptor age groups



          10   into these various groupings, as you can see here on



          11   the slide.



          12                  Each check mark indicates that we did



          13   an assessment for that age group for that receptor.



          14   So for athletes, we evaluated ages 2 to 70.  Coaches



          15   and referees, we evaluated ages 16 to 70.  And for



          16   spectators, we evaluated the third-trimester fetus all



          17   the way to age 70.



          18                  This slide here shows our exposure



          19   model.  So it describes the potential pathways that



          20   receptors can be exposed on synthetic turf fields.



          21   So, for example, here at the top it illustrates how



          22   gases or vapors can be released from the field and



          23   available for inhalation by all receptor groups.



          24                  Our model also shows which pathways we



          25   deemed were either incomplete, negligible, or not
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           1   dominant, such as dermal exposure of vapor and



           2   suspended particles; and thus, we excluded those from



           3   our analysis.



           4                  So for us to evaluate the exposure of



           5   soccer players and the other exposure groups, we



           6   needed to characterize their activities and exposure



           7   patterns.  To do this, we found no information in the



           8   literature that was relevant to help us, so we



           9   developed three exposure studies in collaboration with



          10   both UC Berkeley and the University of Arizona, and we



          11   conducted three time-activity studies, as we call



          12   them.



          13                  We did a survey, a field observational



          14   study, as well as an archived recording study, and the



          15   study reports and data for each of these can be found



          16   in the supplemental materials for the draft report.



          17                  But briefly, the survey captured soccer



          18   players' activity patterns and behaviors on the



          19   fields.  We also collected data online and in person.



          20   We collected demographic data.  We were able to look



          21   at what kind of activities they did during practices



          22   like diving or sliding, and the types of direct



          23   contact they might have with the field.



          24                  We also collected information on the



          25   frequency of practices and games, as well as what
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           1   types of uniforms they wore, so shorts and long sleeve



           2   versus long-sleeve shirts; personal hygiene practices;



           3   as well as soccer history.  And overall we received



           4   1,029 responses online and 40 in-person responses.



           5                  And for those 40 in-person responses,



           6   those players were also videotaped at either a



           7   practice or a game.  So University of Arizona analyzed



           8   the videotape that we collected for micro-level



           9   activity data, and so this data tells you the types



          10   and behaviors that occur on field with very precise



          11   detail, like for how long, how many contacts.



          12                  For the archived video recording study,



          13   the University of Arizona translated archived footage



          14   of children playing on synthetic turf or in playground



          15   settings.  And these data were helpful in developing



          16   mouthing frequency parameters specifically for the



          17   infant spectators on the field.



          18                  All together, these three exposure



          19   studies were used to help us evaluate inhalation,



          20   dermal, and ingestion exposure on the fields for all



          21   the receptors.  You can see in this table for each



          22   pathway some of the pathway-specific parameters that



          23   we developed.



          24                  One of them is the time-weighted



          25   breathing rate during activity.  So we estimated these
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           1   using reported exertion levels from the survey data,



           2   as well as we looked into the literature to develop



           3   some breathing rates that would be relevant for



           4   trained athletes.



           5                  We developed dermal loading onto the



           6   skin, which we used body metric data that was provided



           7   to us along with kind of estimates of what body parts



           8   and to what extent they might be exposed based on how



           9   soccer players report their dress during activities.



          10                  We also developed ingestion rates by



          11   combining the amount of crumb rubber that might be



          12   incidentally or accidentally ingested as well as what



          13   might be indirectly ingested from pathways including



          14   hand to mouth, hand to object to mouth, and object to



          15   mouth.



          16                  So the details of how we developed all



          17   these parameters can be found in Appendix B in the



          18   draft report.



          19                  We were also -- we are also able to



          20   develop body weight and exposure duration parameters



          21   specific to athletes for the soccer scenario.



          22                  Though we did not collect survey data



          23   specifically for coaches, referees, or spectators, we



          24   borrowed parameters from athletes based on some



          25   assumptions that are detailed in the report.
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           1                  For instance, for coaches, since



           2   they're the team leaders, we presume that they're



           3   going to be on the field when athletes are on the



           4   field, so we used similar parameters for coaches as



           5   athletes.



           6                  And we used mean values for athletes,



           7   so for coaches, receptors, and spectators, we used the



           8   higher mean estimates, so we took all the means and we



           9   used the highest value to make sure that we would get



          10   a protective value.



          11                  Now, for the remaining slides, I'm



          12   going to talk about our exposure estimation.  So this



          13   is where we estimate exposure concentrations and



          14   exposure doses, which are the dose that a receptor



          15   would be exposed to on the field.



          16                  So we evaluated five specific scenarios



          17   that differ based on different types of toxicity.  So



          18   the first is an acute one-hour inhalation scenario to



          19   these 11 chemicals shown here on the screen.  So we



          20   did not assess acute dermal or oral exposures, which



          21   Dr. Krishnan will talk about a little bit later in the



          22   afternoon.



          23                  So these short-term, high-level



          24   exposures can lead to adverse health effects on the



          25   respiratory and circulatory system.
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           1                  So we used acute exposure



           2   concentrations that are equal to the maximum air



           3   concentration that was detected at any time point



           4   across any of the 35 fields in order to get a



           5   health-protective estimate.



           6                  Now, before I continue, Dr. Krishnan



           7   alluded to this a little bit in his introduction.  So



           8   for the data that we collected for both air samples



           9   and in our crumb rubber samples, we have two different



          10   options to utilize the data.



          11                  One option represents individual field



          12   data where we can use values that might represent a



          13   single home field or home practice field.  And these



          14   would be relevant for acute effects as well as



          15   developmental and reproductive effects or DART, as



          16   indicated here on the slides.



          17                  And DART effects are assumed to have



          18   the potential to occur after a single exposure.  So



          19   these individual field data, since they're collected



          20   on a single day, they're a good surrogate for that



          21   one-time, single-event exposure.



          22                  The second option would be to use the



          23   average across all the 35 fields, which would reflect



          24   players traveling for games or tournaments across the



          25   state during the soccer season.  And we use this data
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           1   for all other relevant health end points.



           2                  For the one-day exposures I just



           3   mentioned, we used individual field data to evaluate



           4   these chemical end points.  And so we did evaluate all



           5   three pathways.  We did inhalation, dermal, and



           6   ingestion.  So these exposures focus on a single day



           7   or event.



           8                  And so for inhalation we assessed 18



           9   chemicals.  The top ten chemicals that contributed to



          10   exposure are listed here on the slide.  And so for the



          11   inhalation exposure concentration, we used the average



          12   air concentrations for an individual field, and we



          13   used an adjustment factor that adjusted by a



          14   receptor's breathing rate and the duration of



          15   exposure.



          16                  For the dermal pathway, we used



          17   exposure doses that are represented by the dermal load



          18   times the average individual field concentrations in



          19   crumb rubber, divided by the body weight.  And so for



          20   dermal we assessed 19 chemicals.  And the top ten



          21   contributors to exposure are listed here on the slide.



          22                  For ingestion, the ingestion dose is



          23   represented by the one-day ingestion rate, which



          24   assumes a single-event exposure per day, times the



          25   average of the individual bioaccessible concentration
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           1   in crumb rubber all over body weight.  So we assessed



           2   20 chemicals for this pathway.  And again, here the



           3   top ten exposure contributors are listed here in the



           4   table.



           5                  So one other end point we looked at was



           6   sensory irritants, and these are chemicals that cause



           7   irritation to the eye and respiratory system.  So



           8   there were three chemicals we assessed by this



           9   pathway, and the exposure concentration for these was



          10   just the average air concentrations since it's



          11   concentration-dependent mediated effect.



          12                  So now for chemicals that have all



          13   other end points other than acute, sensory irritation



          14   or developmental end points, we evaluated chronic



          15   exposure.  We did inhalation, ingestion, and dermal



          16   exposures.



          17                  So for inhalation, the exposure



          18   concentration is equal to the average air



          19   concentration times that adjustment factor, once



          20   again, for breathing rate as well as exposure



          21   duration.  The top ten contributors here are listed on



          22   the slide for spectators ages zero to two.



          23                  For the dermal pathway, the daily dose



          24   is equal to the dermal load times the average crumb



          25   rubber bioaccessible concentration times the events
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           1   per year, all over the body weight.  And the top ten



           2   contributors are listed here on the slide.



           3                  For ingestion, we assessed 69



           4   chemicals, and the exposure dose is equal to the daily



           5   ingestion rate times the crumb rubber bioaccessible



           6   concentration over the body weight.  And for all of



           7   these chronic exposures, we did the calculations using



           8   both individual field data as well as the average



           9   across all fields.



          10                  For chemicals that are known



          11   carcinogens, we calculated lifetime average daily



          12   doses for those.  So we assessed each life stage from



          13   the third trimester of pregnancy all the way to 70



          14   years old, and these doses measured the potential



          15   lifetime exposure to a chemical.



          16                  In order to do those calculations, we



          17   used average daily doses.  So for dermal ingestion,



          18   the doses are the same as I just described a couple



          19   slides ago.  But I do want to highlight here the



          20   average inhalation daily dose.  So unlike for acute,



          21   one-day and chronic where we use an exposure



          22   concentration, here we use an inhalation daily dose



          23   that's equal to the air concentration times a



          24   breathing rate over the body weight.



          25                  And those average daily doses are used
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           1   to calculate the lifetime average daily dose by



           2   multiplying by an age-sensitivity factor, which is a



           3   time-weighting factor that accounts for increased



           4   susceptibility to chemical exposure earlier in life.



           5   So it modifies the chemical's cancer potency for each



           6   life stage presuming an increased sensitivity early in



           7   life.  So it decreases with age from a factor of 10



           8   for infants to 1 for adults.



           9                  We also include an exposure duration



          10   that represents the length of exposure, and all of



          11   this is divided by the averaging time, which



          12   represents an average lifetime of 70 years.



          13                  Shown here are ten chemicals.  These



          14   ten chemicals were evaluated across all three



          15   pathways.  So on this slide you can see how -- and all



          16   these are for spectators zero to two.  So you can see



          17   how the lifetime average daily dose can vary across



          18   the pathways and how a pathway with the largest



          19   contribution can vary for each chemical.



          20                  So this afternoon's presentation will



          21   look more into how we assess chemicals that were



          22   detected across these multi-routes.



          23                  So just to wrap up, so we sampled 35



          24   fields across California.  We collected air and crumb



          25   rubber samples.  We identified chemicals that
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           1   potentially could be released from them.  So we



           2   identified 119 chemicals in the air above the turf



           3   fields as well as 75 chemicals in the dermal extracts.



           4   We identified 76 organic chemicals and 30 metals in



           5   the gastric extracts of crumb rubber.  And we



           6   estimated exposures to these chemicals using



           7   California soccer-specific exposure parameters that



           8   were developed from three time-activity studies we



           9   conducted.



          10                  So for all of our calculations where I



          11   indicated previously we utilized either individual



          12   field data or we utilized the average across all the



          13   fields, here I only presented a small fraction of the



          14   results.  So for any more results or details, I



          15   encourage you to look at the report, both the main



          16   report as well as the appendices and supplemental



          17   materials as they contain a lot more on the sampling



          18   methods and the specific sampling results.



          19                  Now, with that, I'd like to turn it



          20   back over to Dr. Balmes for clarifying questions and



          21   panel discussions and also we want to introduce



          22   Dr. Amy Kyle who has joined us.



          23             DR. BALMES:  Dr. Kyle, do you want to say



          24   hi?



          25             DR. KYLE:  I'm happy to be here and happy to
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           1   see you all again, and while I have the floor for just



           2   a moment, I want to say I thought you guys did an



           3   amazing job explaining this in the report.  Truly



           4   amazing.  Blue ribbon.  I do have some questions, but



           5   I just wanted to say that first.  So thank you.



           6             DR. BALMES:  And I will say, because I've



           7   worked with Dr. Kyle for a long time, that's a major



           8   compliment.  And I would like to compliment you on



           9   your presentation just now, the part of it I caught.



          10   Because it was also very clear.  Good slides.



          11                  Now, the panel may ask clarifying



          12   questions or make comments.



          13                  Is your mic on?



          14             DR. BENNETT:  Again, I agree, this was a



          15   great report.  You guys did a great job.  And I feel



          16   like some of my clarifying questions are super



          17   detailed because those were the only questions I had



          18   to come up with, but some of them are bigger.



          19                  So on the time activity for the one-day



          20   exposure, I wasn't quite clear on the decision to only



          21   use the mean exposure duration for the athletes,



          22   because especially I did not -- I will admit I did not



          23   dig into your appendices.  But it looked like the mean



          24   was on the order of the length of one game, and I was



          25   thinking for that one-day exposure, you would want to
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           1   be reflective of kind of a day where they're playing a



           2   tournament on a field.  And I wasn't quite sure why --



           3   and maybe I misunderstood why the one-day exposure



           4   seemed to be on the order of only I think it said like



           5   two and a half hours.



           6             DR. CLAUDE:  So for some of the parameters



           7   from the time-activity studies, some of them we asked



           8   them how many days per week do you practice, how many



           9   games per week do you practice or play.  So for some



          10   of them, when we calculated, we calculated only using



          11   individual athlete's data, so we didn't calculate a



          12   mean across all of them.



          13                  And for some of them, we did exclude



          14   data because we don't know if it's just



          15   misunderstanding the question.  We did have some



          16   people report that they used like maybe 16 hours a day



          17   they practiced on the field or 20 hours a day they



          18   practiced on the field.  So some of those higher end



          19   values did wind up getting excluded just because we



          20   weren't sure about what the data actually looked like,



          21   and we didn't want to potentially overestimate too



          22   much, telling people six hours a day on the field or



          23   something like that.



          24                  So we went with the mean to kind of



          25   just look at what the average scenario would be.

                                                                           34

�









           1             DR. BENNETT:  But I think a lot of them do



           2   spend six hours a day on a field on a tournament.



           3             DR. CLAUDE:  Some of these were like for



           4   little kids, you know like six-year-olds or



           5   12-year-olds.  So we're not sure if there was just



           6   misinterpretation of the question.  Like for some



           7   older athletes, we did have some professionals who



           8   answered the survey, and for sure, they might spend



           9   all day on the field practicing or playing different



          10   types of games and stuff.



          11             DR. BENNETT:  I saw the thing about the 16



          12   hours a day.  That did seem a little excessive, but I



          13   feel like there's data that clearly was a



          14   misunderstanding of the question.  But then to go all



          15   the way from those maximum ones that misunderstood



          16   down to the average, and basically effectively exclude



          17   on your one-day exposure anyone playing a tournament,



          18   seemed like an odd choice to me.



          19             DR. CLAUDE:  And a lot of those higher end



          20   values, they were definitely the high end.  There was



          21   a clear separation too as well between those kind of



          22   values where we were like this might be



          23   misunderstanding versus the mean.  So we can revisit



          24   it to kind of see what -- when we take out what that



          25   kind of high-end mean looks like to see if maybe we
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           1   can use something to better represent if there was a



           2   tournament several days.



           3             DR. BENNETT:  Yeah, because I mean, because



           4   if the DART is a health end point applicable to a



           5   one-day exposure, there's a lot of kids that play in



           6   tournaments.  I don't have kids that played soccer



           7   tournaments, but from my friends that did, they would



           8   be at Stockton at 8:00 a.m. and they would be there on



           9   the field until 5:00 p.m. and back the next day for a



          10   repeat encore.  I just wasn't sure about that.  So



          11   that's my first question.



          12                  My second comment was, you talked about



          13   how you did not sum athletes -- people being different



          14   positions, but I think it's -- actually, I'm going to



          15   skip that one.



          16                  So my next question is on the lifetime



          17   exposure.  I wasn't quite clear, when you summed up,



          18   were you summing up assuming a kid went from being a



          19   spectator to a player and then through the years or



          20   were you just summing the total over each given stage?



          21             DR. CLAUDE:  Each given stage.  So we did



          22   calculations for the incremental risk, so we didn't



          23   sum any of the age groups together.  We presented



          24   values for each age group separately.



          25                  We didn't assume you'd be a spectator
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           1   during pregnancy and then zero to two and then you



           2   might transition to an athlete and then to a coach or



           3   receptor.  We didn't do any summations like that.  We



           4   just strictly calculated for each specific age group



           5   for each receptor.



           6             DR. BENNETT:  And so if you wanted to get



           7   the lifetime risk, somebody would need to sum the --



           8             DR. CLAUDE:  Yeah, you would have to sum the



           9   relevant categories.



          10             DR. BENNETT:  You just might want to make



          11   that a little bit clearer in the text because that



          12   wasn't super clear.



          13                  And then on the field selection, it



          14   appeared you only had one field that was fairly new,



          15   less than a year old.  And it seemed to me that was



          16   one with the non-crumb rubber.  And I just didn't know



          17   if -- it did look like you had three fields that were



          18   a year old.  And I just didn't know if you had done



          19   any analysis to see if when those fields were very



          20   new, if there was any increase in the VOCs, just



          21   because like intuitively you kind of think, huh, that



          22   first year they'd have the highest levels.  And I



          23   noticed that there was very little measured in that



          24   initial time frame.  And I just wanted to hear your



          25   thoughts on that.
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           1             DR. CLAUDE:  There is data that shows that



           2   once you know those new fields, that first year is



           3   when you get the largest off-gas of those volatile



           4   chemicals.  So if I recall, we didn't see any specific



           5   increase compared to the other fields for those



           6   fields --



           7             DR. BENNETT:  Because you didn't measure any



           8   the first year.



           9             DR. CLAUDE:  -- either for the air or the



          10   crumb rubber because, like I said, we only had a



          11   couple out of the whole 35 that we see.  We didn't see



          12   very much difference.  As well as other fields too,



          13   sometimes the -- sometimes the crumb rubber, it will



          14   get in the shoes so it will get taken off the field.



          15   So some other fields do replenish the crumb rubber as



          16   the season goes along, so the field might not be new



          17   but they might still have new areas of crumb rubber



          18   that have been on there too, so that might dilute some



          19   of that kind of analysis as well.



          20             DR. BENNETT:  Do you think it would make



          21   sense to know that as like a potential limitation if



          22   there weren't really very many?  There wasn't really



          23   anything that was less than a year old except for that



          24   one, if I remember.



          25                  I have other questions but I'll let
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           1   somebody else take a turn for a while.



           2             DR. BALMES:  I'd like to recognize



           3   Dr. McKone, who is remote.



           4             DR. MCKONE:  Thank you.  Sorry I couldn't be



           5   there in person, but I guess the technology I chose



           6   was a little bit more reliable than the train today.



           7   It would have been three of us that would have been



           8   late, but I made it on time.



           9                  First of all, I want to add my



          10   compliment.  This is a just such a remarkable study,



          11   and of course, we've been following it for years.  But



          12   for anyone who has questions about -- I mean, I think



          13   for the general audience and the scientific audience,



          14   just the detailed efforts to not make assumptions but



          15   actually make so many measurements.  You worked with



          16   some really good scientists.  I'm biased because some



          17   of them worked with me when I wasn't retired and they



          18   weren't.  But it was really clever.



          19                  And I think it's compelling that this



          20   is not just a hand-waving exercise.  It's really



          21   literally in the dirt or in the crumb rubber and



          22   really looking.



          23                  So I had kind of a comment or a



          24   question, something I wanted to explore a bit that you



          25   alluded to, I think early on about, if you look at
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           1   this list of chemicals, many of these, probably most



           2   of them are chemicals people are exposed to from other



           3   sources.  There are toxic air contaminants or they're



           4   in consumer products.



           5                  I know you tried to mention -- or you



           6   mentioned something about looking at the relative



           7   exposure from people associated with soccer events,



           8   either on-field or off-field.  And I was wondering the



           9   extent to which you were really able to put it in



          10   context in terms of cumulative exposure to toxic air



          11   contaminants from all other sources.



          12                  Again, that's highly variable, so



          13   that's hard to do.  Some of the communities that



          14   people live in are quite clean and others are coming



          15   from communities where I'm guessing a substantial



          16   amount of their exposure to these substances may be in



          17   their backyard and not on their soccer field.



          18                  But I don't know if you could just



          19   comment a little bit about how -- I guess how you



          20   would address people's question about, is this big



          21   relative to their cumulative exposure to these



          22   substances from other sources over the lifetime, and



          23   if so, how might we communicate that?



          24             DR. CLAUDE:  That's a good question.  So



          25   yes, we really didn't compare to other sources, like
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           1   for the chemicals that -- like for example, we



           2   detected all the BTEX chemicals.  And when we sampled,



           3   we sampled in the morning during high periods of



           4   traffic and people traveling to work and school and



           5   other places.



           6                  So we did see fluctuations of those



           7   types of chemicals with the time pattern of the day.



           8   So it kind of increased in the morning, and then it



           9   kind of flattened out in the afternoon.  So we did see



          10   those kinds of patterns for certain chemicals that we



          11   presume you'll have other sources of exposure to them.



          12                  So we did do hazard and risk.  We did



          13   separate out our calculations for what we presumed to



          14   be field-related versus what we might presume to be



          15   non-field-related.  And so we did not compare those



          16   kind of non-field-related exposures to anything that



          17   might be in ambient air or any types of other



          18   cumulative exposures from those types of things.



          19                  But we did see predominantly that a lot



          20   of the exposures were driven by those



          21   non-field-related chemicals.  The contribution from



          22   the field-related chemicals tended to be much less



          23   than the field-related exposures.  So it is a



          24   likelihood that a lot of those exposures could be



          25   coming from other sources, traffic or some fields are
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           1   located where the area is industrial areas or just



           2   high areas of traffic.



           3             DR. MCKONE:  If I can follow up, it seems,



           4   though this is kind of getting into the next topic,



           5   but mostly the concern is acute exposures, right, or



           6   maybe chronic over a period when someone is in soccer.



           7                  So I guess the question I'm asking is



           8   probably only relevant for chemicals that give rise to



           9   chronic -- long-term chronic exposures and lifetime



          10   burdens of disease, whereas I think the bigger issue



          11   was acute for a lot of these.  I guess we can take



          12   this up this afternoon.  But I think in kind of



          13   supporting your response, because the goal was to look



          14   at short-term typically acute exposures during a day



          15   or during a soccer game.



          16                  Then the other non-field-related



          17   exposures probably wouldn't matter that much unless



          18   they just happened to be near a facility that was



          19   having an off-normal event and releasing chemicals,



          20   which I don't think that's part of your purview to go



          21   into a rare event like that.  But anyway, thank you.



          22             DR. BALMES:  Thanks, Dr. McKone.  And if I



          23   could just jump in a little bit, Jocelyn.  I think



          24   that exchange with Dr. McKone, it might be worth



          25   considering adding some wording about how -- even
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           1   though we don't know how the synthetic turf exposures



           2   compare to exposures to, for example, BTEX chemicals



           3   from other sources, I think it's probably worth saying



           4   that it's not likely to be an overwhelming exposure.



           5   Don't use that word.



           6                  But I think somebody reading this might



           7   have that same kind of question that Dr. McKone just



           8   dealt with trying to put it in context.  I know you're



           9   being very careful about on-field and off-field and



          10   not exceeding your purview.  But I think putting that



          11   in context for the public would be helpful.



          12             DR. CLAUDE:  Okay.



          13             DR. BALMES:  So I'm going to turn to



          14   Dr. Eckel next.



          15             DR. ECKEL:  I would like to echo the rest of



          16   the panel and say that this is a really great study.



          17   I really enjoyed reading it, and I've enjoyed seeing



          18   the development over time, and so my comments are



          19   coming from a statistician point of view.  So I really



          20   appreciated the rigor that I saw and the sampling of



          21   the fields, that stratified random sampling to really



          22   characterize the different ages and the different



          23   climate areas of California.  I thought that was



          24   great.



          25                  And I also really appreciated the
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           1   characterization of the on-field based on the height



           2   of the VOCs, for example, using that linear mix model.



           3   I thought that was great to see that -- the state of



           4   the science on statistical methodology.



           5                  I did have one question about the



           6   exposure characterization, and I saw looking at like



           7   individual fields versus looking at averages across



           8   all the fields of exposures to chemicals, and I was



           9   wondering, did the approach that you take -- when I



          10   was reading through and seeing your presentation, it



          11   looked like for shorter exposures, like maybe one-day



          12   exposures, you looked at individual fields, but for



          13   longer exposures it was more of an average across all



          14   the fields.



          15                  But I was wondering if maybe that



          16   didn't capture individuals who maybe are playing on



          17   the same home field over a period of years because an



          18   average does attenuate a little bit the extremes.



          19             DR. CLAUDE:  And we did.  So for those ones



          20   like the chronic exposure, we did do calculations with



          21   the average across all the fields, assuming people



          22   will travel, but we also did those individual fields



          23   assuming people might have a home base kind of field



          24   for practice and/or games.  So we do have both those



          25   data.
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           1             DR. ECKEL:  Oh, great.



           2             DR. CLAUDE:  So it's both in the appendix.



           3   In the main report we just have the individual data,



           4   but we did present the data for both.



           5                  And generally, when we look at the



           6   distribution of the individual fields as well, the



           7   average value tended to fall right around where the



           8   average across all the fields looked at.  So we



           9   thought that was -- we were like that's nice-looking



          10   data, right, that were our average.  So we did kind of



          11   look at both of those situations to kind of see what



          12   it would look like, especially for like younger kids.



          13   They're probably most likely not going to travel



          14   across the state.  They'll probably have that one



          15   field that they might look at.



          16                  So we did look at both of those



          17   scenarios for the chronic exposures.



          18             DR. ECKEL:  Thank you.



          19             DR. BALMES:  I would be careful in saying



          20   that they wouldn't travel across the state.  I had a



          21   kid who was on a traveling team, and he traveled all



          22   over the state.



          23                  Dr. Avol.



          24             MR. AVOL:  I just have a couple of questions



          25   and I might ask you a question much larger than this,
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           1   which is, I know you focused on exposure



           2   characterization, and this afternoon we'll hear more



           3   about the health assessment, but some of your summary



           4   and questions did get -- had some of the health.  So I



           5   don't know whether to hold this and expect that we'll



           6   hear more in the afternoon or ask it now.



           7             DR. CLAUDE:  I would say ask now because the



           8   topics do very much kind of intertwine with each



           9   other.  So I would say ask away, and if there will be



          10   more on it this afternoon, we can talk about --



          11             MR. AVOL:  I only have maybe one or two



          12   additional comments over and above my colleagues.  And



          13   parenthetically, I will say that as a parent of



          14   children who did play lots of soccer on lots of fields



          15   and did play both local AYSO and traveling squad team,



          16   Dr. Balmes is exactly right.  We were all over the



          17   state.



          18                  But more importantly, I think for many



          19   hours a day, particularly at tournaments, as



          20   Dr. Bennett suggested, the teams will stay at or near



          21   the fields and be there for hours of the day.  So I



          22   think you may have thought about it may be only



          23   minimal exposures that you consider in the scheme of



          24   what teams actually do in these tournaments.  We were



          25   there for a weekend.
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           1                  So I think whether that comes up in the



           2   limitations or discussions or commentary, I think it's



           3   worth thinking about how you sort of address that.



           4   Because I know that's an issue for many parents who



           5   are going to look at this and say, well, wait a



           6   second.  That's not my experience.



           7                  I have two questions related to what



           8   you presented and then your summary.  But you talked



           9   about this sort of defining point, older or younger



          10   than, I guess, nine years of field life.  But when you



          11   summarized your data, you didn't say anything about



          12   whether there was any appreciable difference you



          13   wanted to call attention to, or just say that you



          14   really didn't see much difference.



          15                  Again, Dr. Bennett alluded to this



          16   question of the very new fields, which is certainly an



          17   issue.  But because there's so many fields in use



          18   across California and the country, I was wondering if



          19   you did have any insights or whether there will be



          20   more said in the final report about this dichotomy --



          21   if there is such a dichotomy.



          22             DR. CLAUDE:  We really didn't see much of



          23   that kind of separation between like the old versus



          24   the new because, like I said, some of those older



          25   fields as the years go on, they do replenish the
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           1   crumb.  So when your field gets to be nine years old,



           2   your crumb is likely not going to be nine years old.



           3   You will have replenished either certain areas or the



           4   whole field by that time point.



           5                  But we could make a note in the report



           6   to address that we didn't see that kind of breakdown,



           7   that old versus new kind of difference in either the



           8   VOCs, the difference in the release or the crumb



           9   rubber, the presence of those chemicals.



          10             MR. AVOL:  I think it also would be useful



          11   for the public to understand better through OEHHA's



          12   sort of guided expertise eyes to say something about



          13   the mean versus the max in terms of what you've seen



          14   in the range of these fields.  Because, again, you



          15   talked about a number of fields.  You talked about a



          16   number of concentration, but then you sort of focused



          17   in on this is the average exposure.  This is the



          18   average thing.



          19                  I understand why we do that, but I



          20   think there's still some concerns about these outlier



          21   conditions which do -- may not be so much outlier for



          22   a number of people.



          23             DR. CLAUDE:  Yes.  Thank you.



          24             DR. BALMES:  Dr. Kyle.



          25             DR. KYLE:  Thank you.  I'm thinking about
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           1   not only the details of the study and the methods but



           2   also what did we learn from this is kind of the main



           3   thing on my mind because of some of the reasons people



           4   mentioned of the depth of the analysis that you did,



           5   the creativity of it, and the fact that we looked at



           6   this in a different way than we often do.



           7                  And so this is the spirit in which I'm



           8   asking this question.  I don't know if it's germane,



           9   really, to this part, but it's from the beginning.



          10   I'm trying to understand what we thought we'd find and



          11   then what we found in terms of the substances in this



          12   material.  And I'm very interested in how that



          13   distributed about between the air, dermal, and the



          14   ingestion-related one.



          15                  I think that that pattern is really



          16   interesting.  But my first question for you is,



          17   remember the ones that fell out because we couldn't



          18   find an analytic standard for them?  Did they ever



          19   reappear anywhere?  And I understand why you took them



          20   out, I think.  But I also would like to figure out



          21   what they -- I'd like to commemorate that there was



          22   some number between 10 and 100, I think.



          23             DR. CLAUDE:  I forget the exact number, but



          24   yeah, so if it disappeared before we could do -- find



          25   the standard.  So we didn't look for it after that.
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           1   Because when we did our analysis, we had those



           2   specific targeted lists that we used.  So if it fell



           3   out before it got to that point, we didn't look for it



           4   again in the rest of the analysis.



           5             DR. KYLE:  But can we find that again?



           6             DR. CLAUDE:  We can pull out those lists of



           7   chemicals.



           8             DR. KYLE:  Because I would just like to see



           9   what was left there and the reasons it was left there.



          10   And I'm not saying you made the wrong decision, but in



          11   terms of what we learned from this, there's something



          12   we learned about that piece of it too, and the issue



          13   of standards and why they're not available and what is



          14   it we don't have standards for at all.  And I'm



          15   running into this in other contexts as well.  But



          16   there are whole areas of inquiry that are limited



          17   because, oh, gee, we don't have a standard, which in



          18   the 21st century seems like kind of a lame answer,



          19   doesn't it?



          20                  So I would like to figure out the right



          21   way to ask about that.  So I guess that's the main



          22   thing I'm going to ask right now.  I have some others



          23   for later, but thank you.



          24             DR. BENNETT:  I had some other questions on



          25   that, because I got a little confused on some of the
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           1   non-targeted stuff.  So the non-targeted wasn't done



           2   by LBNL?  It was done somewhere on campus by different



           3   people?



           4             DR. CLAUDE:  LBNL analyzed the samples, they



           5   got the extracts, and the sample extracts were



           6   analyzed by UC Berkeley's QCB lab because LBNL did not



           7   have a liquid gas -- a liquid chromatography machine.



           8   So LBNL did all the GC/MS, and then the QCB lab at



           9   Berkeley did all the liquid chromatography.



          10             DR. BENNETT:  And that was only on the pilot



          11   samples then?



          12             DR. CLAUDE:  It was the pilot and then -- we



          13   did pilot and then we did a second phase where we --



          14   pilot we did four and we did the manufacturing



          15   samples, and then we expanded a little bit for the



          16   second phase and we did some of those.



          17             DR. BENNETT:  And then in addition to the



          18   ones that you couldn't buy the standard for, were



          19   there other ones that you just couldn't identify for



          20   sure what the compound was?  The nontarget world, they



          21   come up with so much stuff, and I also felt a little



          22   bit like ...



          23             DR. CLAUDE:  And I think a couple meetings



          24   ago we showed some of the chromatograms, and you could



          25   see there's so much stuff in there.  So there was some
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           1   stuff, I think, that we weren't able to identify.  I



           2   don't know off the top of my head the magnitude of how



           3   many that was, but there was some stuff that was just



           4   kind of out that we were not able to identify.



           5             DR. BENNETT:  It said they didn't find any



           6   of the PFAS in that.  So did they look -- they ran a



           7   library of PFAS versus the nontarget?



           8             DR. CLAUDE:  Yeah, so in our nontarget



           9   analysis we didn't see any PFAS, but also we looked at



          10   the crumb rubber, so we didn't look at any of the



          11   blades or the backing which is likely where the PFAS



          12   would be present.  And in the air samples PFAS are



          13   likely not going to volatilize.



          14             DR. BALMES:  And that's in the report.



          15             DR. CLAUDE:  Yes, and we did put that in the



          16   report.



          17             DR. BENNETT:  And you didn't really look for



          18   any OPEs either, the organophosphate ones?



          19             DR. CLAUDE:  No.



          20             DR. BENNETT:  I was also confused on the



          21   volatile sulfur compounds because it said they did



          22   something with the volatile sulfur compounds in the



          23   pilot, and then that seemed to go away.  I didn't see



          24   where there was any reference to like "we just didn't



          25   see anything."
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           1             DR. CLAUDE:  So those volatiles, that was



           2   for the benzothiazole that we wanted to make sure if



           3   it was there, we captured it; as well as the



           4   2-Mercaptobenzothiazole.  So when we were doing the



           5   analysis, they came up in the regular VOC analysis, so



           6   we wound up not needing to do the additional



           7   specialized sampling and analysis for those volatile



           8   sulfur compounds.



           9                  So that was mainly to make sure that we



          10   saw the benzothiazole.



          11             DR. BENNETT:  Okay.  I missed that, so you



          12   might just want to put -- I mean, maybe it was in



          13   there but ...



          14                  Then I have one more question on the



          15   chemical analysis.  So I did notice that you guys did



          16   find a few fields where the maximum was just really



          17   high for a few compounds.  I didn't ever find anything



          18   to get a sense as to whether or not those really high



          19   levels were scattered across different fields or if it



          20   was just like a limited number of fields that tended



          21   to be the outlier fields for all of the different



          22   concentrations.



          23                  I didn't know if you did anything to



          24   look at that or not, to just get a sense of is it one



          25   chemical high here and another somewhere else or is it
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           1   just some fields that were just high.



           2             DR. CLAUDE:  We didn't look to see if -- you



           3   know, in the high end, those fields, it was all one



           4   field.  We did note some fields did tend to have



           5   higher concentrations of chemicals.  We measured wind



           6   speed and all that kind of -- so for some fields we



           7   did look to see if that kind of played into seeing



           8   those higher levels.



           9                  And we did have some fields where we



          10   had frequent changes in wind direction that we noted,



          11   so that could be why we did see either higher or lower



          12   concentrations of chemicals.  But we didn't look to



          13   see if those higher values all tended to congregate in



          14   one field.  We didn't look specifically at that kind



          15   of individual analysis.  But that's something we could



          16   look at to see if it was localized into certain areas,



          17   all those max values.



          18             DR. BENNETT:  I think that's everything I



          19   had.



          20             DR. BALMES:  I think Dr. Avol has another



          21   question.



          22             MR. AVOL:  I have one question to sort of



          23   help place this into relevance.  Given that the



          24   sampling on this study, I mean, it was an excellent



          25   study, tremendous detail has evolved -- been
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           1   appreciating.  But given that the sampling was done



           2   almost ten years ago, and I think it's fair for public



           3   to ask a question of relevance in terms of current



           4   fields.



           5                  So I don't know if there's information



           6   that you have access to or if you looked at or even



           7   thought about as to whether in today's fields in the



           8   last five years, the fields that are being used now,



           9   if crumb rubber from passenger and light-duty vehicle



          10   trucks is still the primary in-fill or if there has



          11   been a move by the industry to go to coconut or



          12   something else, that is, is all your hard work



          13   still --



          14             DR. CLAUDE:  Still relevant?  Yeah.  And



          15   when we did the study ten years ago, there was already



          16   that you started seeing kind of people moving towards



          17   the alternatives because the senate, they tried to



          18   push for that moratorium to stop installing fields and



          19   parents became more, "Are we going to put this?  Is



          20   there an alternative?"  That's why we did see those



          21   organic, corn husks, coconut husks, you've got sand,



          22   and I forget Nike, they had their recycled shoe rubber



          23   kind of in-fill.



          24                  So there have been quite a few in-fills



          25   that have been pushed in the past ten years as well.
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           1   And we haven't updated our database, so we don't know



           2   of the 900 that were in California how many might



           3   still be around or how many might have switched to an



           4   alternative or gone back to natural grass.  So we



           5   don't have that information at this time, but yeah.



           6             DR. BALMES:  Anybody else have another



           7   question?



           8                  So I have one issue, and it may not be



           9   the right time.  I know we have public comment this



          10   afternoon.  But the report came out in March.  Have



          11   there been written comments from the public, from



          12   scientists, that you can tell us how you responded to?



          13             DR. CLAUDE:  So we received actually a



          14   comment yesterday, a written one, to our e-mail -- so



          15   we received a comment yesterday from the public that



          16   obviously we haven't responded to yet, but it dealt



          17   with the issues around the heat stress on the field



          18   and the temperatures, so that issue where the surface



          19   temperature, it gets hot.  So people have complained



          20   of getting burns and your shoes are melting.



          21                  So after the meeting we'll read into



          22   that comment more and see how we address those issues



          23   there.



          24             DR. BALMES:  Was that the only written



          25   comment?
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           1             DR. CLAUDE:  That's the only written



           2   comment.



           3             DR. BALMES:  That actually dovetails to a



           4   concern.  Dave and I, when you posted the surface



           5   temperature, I said "Whoa."  This is only going to get



           6   worse with the climate change -- dare I use that term?



           7                  And I have heard about when my son was



           8   a soccer player, when it was really hot, how they felt



           9   the heat in their shoes and didn't like to fall when



          10   it was that hot.



          11             DR. CLAUDE:  Yeah.  And some managers, you



          12   don't need to water the fields, but some managers,



          13   they do water the field to kind of help to alleviate



          14   some of that temperature.  It's only a temporary



          15   remedy, but they do tend to water it before the



          16   players go on to kind of help with that.



          17             DR. BALMES:  Do we think that those high



          18   surface temperatures affected exposures to the various



          19   toxicants that you have looked at?



          20             DR. CLAUDE:  On hot days you might have more



          21   volatilization on those days.



          22             DR. BALMES:  But we didn't look at that



          23   specifically?  When I say "we," you.



          24             DR. CLAUDE:  No, because we collected -- it



          25   was mainly the summertime when we collected.  We had a
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           1   lot of those hot days.  So we had very few fields that



           2   we sampled in like the wintertime, and we didn't



           3   sample fields like during both periods.  So if we had



           4   sampled fields during both periods, that would have



           5   been a great way for us to help see.



           6             DR. BALMES:  I think, again, just a little



           7   note in the discussion about how that's a potential



           8   concern would be good.



           9                  Dr. Bennett.  Your mic is off.



          10             DR. BENNETT:  One other quick thing.  I just



          11   thought on the ingestion, you guys give the mass that



          12   you assume for the ingestion.  It might be useful just



          13   for readability for a non-science audience to convert



          14   that into a volume measurement that would be in



          15   something people would be familiar with.



          16             DR. CLAUDE:  Okay.



          17             DR. BALMES:  That said, I still think given



          18   the complexity of the study and the multiple sections



          19   of the report, it's in pretty public user-friendly



          20   form.  Much better than I expected, actually.  As



          21   scientists.



          22             DR. CLAUDE:  We did work hard on trying to



          23   make sure --



          24             DR. BALMES:  As scientists we often are not



          25   good at communicating with the public, but you did a
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           1   good job.



           2             DR. CLAUDE:  Many thanks.  It was a group



           3   effort.  But thanks to all.



           4             DR. BALMES:  If there are no more questions



           5   from the panel here or Dr. McKone virtually, then I



           6   think we can adjourn early for our lunch break.  But



           7   then we'll come back early.  We'll come back at 12:45



           8   instead of 1:00.



           9                           (Recess.)



          10             DR. BALMES:  Our next speaker is



          11   Dr. Krishnan.  Kannan Krishnan.



          12                  Take it away.



          13             DR. KRISHNAN:  Good afternoon.  Do you hear



          14   me okay?



          15                  In this presentation I'll focus on



          16   toxicity evaluation, risk characterization, and



          17   present the conclusions of the draft report.



          18                  This study examined the non-cancer



          19   hazards and cancer risks as the health outcome, as you



          20   see in the first column, from exposure to chemicals



          21   from crumb rubber in-fill via multiple routes, as



          22   shown in the second column, inhalation, dermal,



          23   ingestion, on the synthetic turf fields for four



          24   receptor categories, athletes, coaches, referees, and



          25   spectators and appropriate age groups in each one of
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           1   those categories.



           2                  Specifically, the toxicity evaluation



           3   or the health outcome focused on acute inhalation



           4   exposure to chemicals.  That's the first line



           5   combining the first two columns.  And one-day



           6   inhalation, oral, or dermal exposure to DARTs, or the



           7   developmental reproductive toxicants, on chronic



           8   inhalation exposure to sensory irritants, then chronic



           9   inhalation, dermal, or ingestion exposure to general



          10   toxicants.



          11                  What we refer to as general toxicants,



          12   those that cause chronic effects other than DART or



          13   sensory irritation, where the key critical effect is



          14   other than sensory irritation and developmental



          15   reproductive toxicity.



          16                  And then cancer outcome where we



          17   calculated the lifetime risk from exposure to



          18   carcinogens by inhalation, dermal, and ingestion



          19   routes.



          20                  In applying these on-field or for



          21   off-field exposures, the only difference is that the



          22   turf materials are only present on-field, obviously.



          23   That's the only difference when it comes to the



          24   calculations on-field or off-field.



          25                  In terms of the toxicity evaluation of
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           1   these chemicals or the dose-response assessment of



           2   these chemicals requires the knowledge of toxicity



           3   criteria.  The toxicity criteria are basically the



           4   numerical value that quantitatively characterizes the



           5   relationship between the exposure and the outcome such



           6   that either reference exposure level is developed for



           7   non-cancer end points or cancer slope factors are



           8   developed for carcinogens.



           9                  In terms of developing toxicity



          10   criteria, we had five complementary approaches.



          11   Initially, toxicity criteria developed by OEHHA or



          12   other governmental agencies were used.  Then



          13   extrapolation using toxic equivalency factors was



          14   conducted, particularly using benzo[a]pyrene for the



          15   PAHs, and then adopting toxicity criteria from



          16   structurally similar chemicals, and then the conduct



          17   of route-to-route extrapolation of toxicity criteria.



          18   When a value is available for oral route, converting



          19   it to an inhalation route and vice versa, particularly



          20   for systemically acting chemicals.



          21                  Finally, development of de novo



          22   toxicity criteria for chemicals based on toxicological



          23   studies from the literature.



          24                  For chemicals with established toxicity



          25   criteria, the most health-protective value based on
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           1   the most sensitive end point was used.  For chemicals



           2   without such established -- my picture keeps coming in



           3   the middle of the slides so it's hard to read.



           4                  For chemicals without established



           5   non-cancer toxicity criteria, as alluded to earlier,



           6   new toxicity criteria were developed either de novo or



           7   based on route-to-route extrapolation or based on



           8   structural similarity.



           9                  For those without any toxicity criteria



          10   or toxicity data, those weren't included in risk



          11   characterization.



          12                  In terms of the data availability for



          13   acute toxicity, there were 11 chemicals with tox



          14   criteria from OEHHA or U.S. EPA for inhalation route.



          15   So that was for the acute inhalation toxicity.



          16                  For those without toxic criteria for



          17   the acute exposures, comparisons were made with the



          18   subchronic health guidance values.  Even though



          19   subchronic is a longer duration with lower health



          20   guidance values, those were used in this project.



          21                  Now, regarding DART, six chemicals had



          22   toxic criteria from OEHHA or EPA.  Two were developed



          23   in this study and 12 were based on structural analogs.



          24                  And for sensory irritation there were



          25   three chemicals, as we will see momentarily, and all
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           1   of them were from OEHHA.  And in terms of the chronic



           2   toxicity, for the inhalation route, 41 values were



           3   available from OEHHA, EPA, and the ATSDR.  52 were



           4   based on analog values, structural analogs, and 37



           5   were developed based on route-to-route extrapolation.



           6                  In terms of the oral and dermal route,



           7   the toxicity criteria, 18 of them were available from



           8   OEHHA and EPA, and 36 were based on structural



           9   analogy.



          10                  Four relatively nontoxic chemicals were



          11   excluded from these calculations.  The limonenes,



          12   pinene and carene were those.



          13                  And in terms of the cancer slope



          14   factor, out of the 23 identified carcinogens in the



          15   study, 16 of them had chemical-specific cancer slope



          16   factor, five of them had established potency



          17   equivalency factor or toxic equivalency factor.  Those



          18   are the PAHs, polycyclic aromatic hydrocarbons.  And



          19   for two of them, we had derived specific values in



          20   this study.



          21                  And of the 23 carcinogens, 13 were



          22   identified in a single route with a chemical-specific



          23   cancer slope factor, whereas ten of them were assessed



          24   for multiple routes of exposures, inhalation, dermal,



          25   and ingestion.
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           1                  So in terms of risk characterization



           2   combining the exposure assessment and toxicity



           3   criteria, we have evaluated the acute and chronic



           4   non-cancer hazards as well as the lifetime excess



           5   cancer risks for each category; that is, athletes,



           6   coaches, referees, and spectators, for a total of 33



           7   groups, based on individual field data on chemical



           8   concentrations as well as the average across fields,



           9   as we had indicated.



          10                  And acute and chronic exposure



          11   scenarios for both on-field and off-field were



          12   considered in computing the cancer risks and



          13   non-cancer hazards.



          14                  For non-cancer hazards, initially a



          15   hazard quotient for each chemical was calculated.  So



          16   hazard quotient is basically the ratio of the exposure



          17   metric to the toxicity criterion or the reference



          18   value.



          19                  So the exposure metric is either an



          20   exposure concentration or a dose that's calculated.



          21   For inhalation exposures, it's an airborne



          22   concentration, whereas for dermal and ingestion



          23   exposures, it's an average daily dose.



          24                  And the toxicity criterion is a



          25   chemical-specific numerical value that reflects the

                                                                           64

�









           1   potency of the chemical for the specific non-cancer



           2   effect and the route of exposure.



           3                  An example would be the REL, or the



           4   reference exposure levels developed by OEHHA.  So



           5   these are concentrations at or below, which no adverse



           6   health --



           7                       (No audio.)



           8             DR. KRISHNAN:  Thanks for bringing that up.



           9                  Now, for cancer risk, was calculated



          10   using the general equation, lifetime average daily



          11   dose times the cancer slope factor, CSF.  LADD times



          12   the CSF for the route of exposure here.



          13                  The cancer slope factor or CSF is a



          14   95th percentile upper confidence limit on the slope of



          15   the dose-response curve, which is based on continuous



          16   lifetime exposure to a substance.



          17                  The risk calculations are conducted for



          18   multiple chemicals via multiple routes for all age



          19   groups.  One in a million or one excess cancer in a



          20   population of one million people over a lifetime is



          21   considered a negligible risk or de minimus risk level.



          22   So that's the benchmark that I will be referring to as



          23   we go along.



          24                  So now let's start with some of the



          25   results of risk characterization.  First, for acute
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           1   toxicity, using the maximum one-hour concentration of



           2   a chemical, detected at any time in any of the fields,



           3   the acute hazard quotient for the inhalation route was



           4   well below the benchmark of 1, both for on-field and



           5   off-field exposures.



           6                  So there's a single field-related



           7   chemical and ten non-field-related chemical, and this



           8   table shows that the on-field acute hazard index was



           9   well below 1 for the field-related chemicals and also



          10   was below 1 for the non-field-related chemicals.  And



          11   same scenario for the off-field.



          12                  The styrene was the only field-related



          13   chemical with toxicity criteria here, whereas



          14   acetaldehyde, benzene, 2-butanone, 2-butoxyethanol,



          15   formaldehyde, phenol, tetrachloroethylene, toluene and



          16   xylenes were the non-field-related chemicals that were



          17   included in this calculation.  You have already seen



          18   this during this morning's presentation.



          19                  So those were the chemicals that had



          20   sources other than crumb rubber in-fill or the



          21   synthetic turf field as the source.



          22                  For the field-related chemicals,



          23   without toxicity criteria for acute exposures, we have



          24   made comparisons of maximal air concentrations with



          25   available subchronic health guidance values from other
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           1   sources.  So there are three of them available from



           2   U.S. EPA's PPRTV database and the ATSDR MRL.  And in



           3   all those cases, those concentrations were much lower



           4   than the subchronic health guidance values as well.



           5                  Similarly, for one-day dermal and



           6   ingestion exposures there were no one-day toxicity



           7   criteria available, but there were no exceedances



           8   based on comparisons with the subchronic health



           9   guidance values for the dermal or oral route as well.



          10                  Now, after developmental and



          11   reproductive toxicants, here on average, the hazard



          12   index was less than 1 ranging from .01 to .58 for all



          13   the receptor groups and age groups.  That was based on



          14   the 24 field-related chemicals.  So it's adding the



          15   hazard quotient for all the chemicals via all of the



          16   routes yielding a hazard index which was well below 1



          17   on average.



          18                  Looking at the individual values, the



          19   maximal value we could find were -- there were cases



          20   where it exceeded 1.  That would be for athletes of 11



          21   to 70 years old, when it ranged from 1.2 to 1.8.



          22                  The chemical driver in this case was



          23   benzo[a]pyrene.  Benzo[a]pyrene was one for which the



          24   toxicity criteria was calculated using an uncertainty



          25   factor of 3,000.  This means the reference guidance
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           1   value for humans is 3,000 times less than the lowest



           2   concentration at which adverse health effects were



           3   observed in animals, just to put it in perspective in



           4   terms of the data gaps for benzo[a]pyrene.



           5                  And it's also relevant to note that the



           6   parameters and assumptions used for the exposure



           7   assessment -- well, I'll come to that in a moment.



           8                  So here, this picture captures the



           9   maximal hazard index.  You know, the hazard index was



          10   calculated for the 24 chemicals for each one of the



          11   fields.  I'm picking out the maximal numbers.  One can



          12   see that it ranged from 1.2 to 1.8 in athletes of 16



          13   to 30 years old, whereas in all other cases it was



          14   below 1.



          15                  All the average values were within 1,



          16   the benchmark of 1, whereas the maximum individual



          17   value that we had seen were in the range of that 1.2



          18   to 1.8 in those three cases.



          19                  So this hazard indices, once again,



          20   were calculated based on the 24 chemicals accounting



          21   for inhalation exposure during about three hours



          22   during each game and practice, ingestion of about



          23   300 milligrams crumb rubber per event and dermal



          24   exposure based on skin load of about 180 milligram



          25   crumb rubber per event.
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           1                  And the odds of all of these occurring



           2   in these age groups were actually low.  They're



           3   indicating a low probability of observing a hazard of



           4   1.2 to 1.8, which is well within the uncertainty



           5   factor of 3,000 used for benzo[a]pyrene which is the



           6   driver in this case.



           7                  Now on to chronic exposure to sensory



           8   irritants.  Here the hazard indices were well below 1,



           9   based on either the field-related chemical, which was



          10   styrene, and the two non-field-related sensory



          11   toxicants which were formaldehyde and acetaldehyde.



          12                  So each individual field hazard was



          13   assessed using the field's average concentration for



          14   this.  So each field, the sensory irritation hazard



          15   indices were calculated based on values from each



          16   field.



          17                  So these were below .01 for the



          18   on-field exposures for all exposure groups, and the



          19   off-field numbers were always below .01, and not shown



          20   on this table.



          21                  So overall, only the field-related



          22   chemical styrene evaluated as a sensory irritant did



          23   not present a hazard on-field or off-field.  However,



          24   you do see the contributions from the



          25   non-field-related chemicals in the second column as
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           1   the maximum numbers did exceed 1 in the case of



           2   formaldehyde and acetaldehyde as the non-field-related



           3   contributors.



           4                  Now on to the non-cancer hazards,



           5   chronic effects.



           6                  The average across fields was below 1.



           7   The hazard index was below 1, ranging from .03 to .5



           8   for all receptors.  This was based on 99 field-related



           9   chemicals and 21 non-field-related chemicals.



          10                  Now, to the second scenario of looking



          11   into the individual field values, the maximal hazard



          12   index was below 1 for all receptors except in two



          13   cases, or in 31 groups except for two cases.  One is



          14   the athletes of 16 to 30-year-old where the hazard



          15   index was equal to 1.  And the second was on-field



          16   spectators, zero to two years old where the hazard



          17   index was 1.2.



          18                  So the on-field spectators are children



          19   going off of the spectator stands onto the play field,



          20   sitting, playing, and eating in the field.  Those are



          21   the on-field infant spectators that are being referred



          22   to here where there's a small exceedance compared to a



          23   benchmark of 1.



          24                  In this case the driver was lead and



          25   ingestion route was the main contributor as well.

                                                                           70

�









           1                  Pictorially I'm just capturing those



           2   chronic hazard indices for the field-related general



           3   chemicals.  In this case you see the values for



           4   athletes and then coaches, referees, and finally the



           5   on-field spectators.  Where you see the infant group



           6   all the way in the top, that's the blue circle that



           7   you see just above the dotted line.  That's the one



           8   that I'm referring to.



           9                  So these are the maximum hazard indices



          10   calculated.  And this value for the on-field infant



          11   spectators, as I mentioned, is driven by ingestion and



          12   by lead basically.



          13                  And in all other cases it's well-below



          14   the reference value of 1.  And also very often you see



          15   all of them congested together below.  That's why you



          16   don't see all of the colors in there.  So they're all



          17   kind of together in there at the bottom, on the bottom



          18   and the lower levels.



          19                  So this pictorial shows the ingestion



          20   contribution is the main driver of the hazard index in



          21   the on-field spectators or the infants.  Where you see



          22   the distribution of hazard index that goes from below



          23   .2 to .4 to .6 to .8 to 1, and above 1, that's the



          24   last case where I referred to with the circle in the



          25   previous picture.  In all cases it's the ingestion
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           1   that's the driver.



           2                  Whereas in the athletes of 16 to 30



           3   years, it's mainly inhalation that contributed, which



           4   was a driver of the hazard index.



           5                  Finally, the cancer risk.  Here, the



           6   mean cancer risk for combined exposure to field and



           7   non-field-related carcinogens was greater than one in



           8   a million for all receptors.  And it was primarily



           9   driven by the non-field-related carcinogens.  The



          10   non-field-related carcinogens accounted for more than



          11   90 percent of the cancer values.  That's the mean.



          12                  And the mean cancer risk levels



          13   associated with field-related chemicals in all the



          14   receptor groups, athletes, coaches, referees, and



          15   spectators, were below one in a million except for one



          16   group, the on-field infant spectators for which it was



          17   slightly above the benchmark which was at 1.1 in a



          18   million.



          19                  So once again, the on-field spectators



          20   are the ones who go from the bleachers onto the field,



          21   sitting and playing and consuming.



          22                  Based on the individual field cancer



          23   risk levels, the maximum, when you look at the



          24   individual field cancer risk levels, the maximal value



          25   exceeded -- was always greater than one in a million
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           1   in two groups.  One, the on-field infant spectators



           2   where the range was .3 to 2.7 in a million.  So the



           3   one in a million is encompassed in there or the slight



           4   exceedance is encompassed in there.  The same with the



           5   athlete groups as well as I'll show in the next two



           6   slides.



           7                  So here we see the range of the values,



           8   the cancer risk levels in each one of the age groups



           9   of the on-field spectators and off-field spectators



          10   based on multi-route considerations and multi-chemical



          11   considerations.



          12                  And I draw your attention to the first



          13   bar graph that exceeds the dotted line.  So here it



          14   goes from .3 to 2.7.  So those are the -- that's the



          15   range of the values calculated for the on-field



          16   spectators.



          17                  One of the considerations is the



          18   assumptions and parameters of going into the exposure



          19   assessment and categorizing the risk for the on-field



          20   spectators, the infants that get on the field.



          21                  They're exposed to about three hours



          22   per event.  161 events per year for the infants.  And



          23   these are numbers from the supplementary materials.



          24   I'm just repeating them.  Oral exposure to



          25   153 milligrams of crumb rubber per event, per game,
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           1   that they'll go to, 153 milligrams during those 161



           2   events.



           3                  And dermal exposure or a skin load of



           4   about 50 milligrams of crumb rubber per event during



           5   the 161 events on the children -- in the infants that



           6   get onto the field.



           7                  So considering all of these worst-case



           8   scenarios and parameters used, we conclude that these



           9   do not raise to significant level of concern.



          10                  Also, there's the additional



          11   application of an age sensitivity factor of 10 to



          12   calculate the cancer risk for infants of zero to



          13   two-year-old, calculations as Jocelyn had shown this



          14   morning.



          15                  So considering that we would say,



          16   considering that this risk level is of possible



          17   concern, particularly because of the hand-to-mouth



          18   activity and the ingestion of crumb rubber in-fill in



          19   the turf field by the infants.



          20                  Similarly, these are the ones for the



          21   athletes.  And I draw your attention to the two bars



          22   where they're slightly above the benchmark of 1.  The



          23   whole range goes from well below 1 to a little above



          24   1.



          25                  So having presented these numbers for
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           1   the cancer and non-cancer risks, let me move on to



           2   address the considerations of variability, uncertainty



           3   and limitations of the study before concluding.



           4                  In terms of the variability was



           5   addressed to the extent by considering -- to the



           6   extent of considering the various subgroups, the 33



           7   subgroups, seven athletes, four for coaches, four



           8   referees, nine on-field spectators, and nine off-field



           9   spectators.



          10                  Additional aspects that deserve mention



          11   are the sample heterogeneity.  Given that crumb rubber



          12   in-fill is produced from a variety of sources, in



          13   terms of automobile waste tires, different tire types,



          14   models, brands, production years, age in traffic and



          15   so forth, but we have considered this heterogeneity in



          16   the analysis of crumb rubber variation within the



          17   samples and within the fields in their analysis.



          18                  Then for time-activity and exposure



          19   parameters, as Dr. Claude mentioned this morning, we



          20   conducted a California specific time-activity survey



          21   to derive athlete-specific physical parameters and



          22   also soccer-specific exposure parameters to better



          23   characterize exposures and better characterize the



          24   variability there.



          25                  In terms of the athlete player
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           1   position, even though we did not consider the



           2   variability among the various athlete positions, given



           3   the concern for the high exposure of chemicals for



           4   goalies due to frequent diving activity and



           5   potentially ingestion of crumb rubber, the study used



           6   a goalie-specific scenario to compute the risk values



           7   for all the athlete exposure scenarios.



           8                  In terms of uncertainty, any risk



           9   characterization should recognize the sources and



          10   impact of uncertainty.  In this regard I would bring



          11   about three aspects here.  One on the subject of



          12   chemical characterization and source designations, a



          13   critical concept and aspect of designating the



          14   chemicals as being field-related or non-field-related.



          15                  You saw the methodologies that were



          16   used to characterize them.  But in this study,



          17   however, we conducted and presented calculations for



          18   both, both field-related and non-field-related.



          19   That's the way to address that concern for



          20   uncertainty.



          21                  And then in terms of exposure



          22   assessment, the parameters for coaches, referees, and



          23   spectators were based on the time-activity survey



          24   collected in athletes.  And we used the highest mean



          25   values from athletes for all the other groups to be
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           1   health-protective.



           2                  This task survey did not provide any



           3   information about the amount of crumb rubber ingested



           4   during the course of soccer activities, so we either



           5   used literature data to estimate the direct ingestion



           6   amount and it is likely to be a conservative



           7   overestimate in the exposure on risk assessments.



           8                  On the topic of dose-response



           9   assessment, I think we have already touched upon that



          10   for noncarcinogens for chemicals without established



          11   values, for which we developed new values applying



          12   appropriate factors.  And for the DARTs considered as



          13   single-exposure event as being sufficient to cause



          14   developmental and reproductive health outcomes, so we



          15   did not use the overall average or anything but we



          16   considered just a single-day or single-event



          17   concentrations there.



          18                  Also, the use of the toxic equivalency



          19   factor or potency equivalency factor of BaP or



          20   benzo[a]pyrene and other PAHs is certainly a source of



          21   uncertainty to be kept in mind in this context.



          22                  That's what was used to derive the



          23   toxicity criteria for benzanthracene,



          24   benzofluoranthene, chrysene, indeno pyrene, and



          25   cyclopenta pyrene.
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           1                  In terms of the study boundaries and



           2   limitations, I just want to emphasize that we



           3   evaluated the crumb rubber in-fill, but not the



           4   backing materials or the grass blade components.  And



           5   no analysis for metals and fine particulate matter



           6   from the air was conducted due to logistics and



           7   logical constraints.



           8                  However, we measured the bioaccessible



           9   concentrations of metals and crumb rubber for



          10   evaluating ingestion exposure, as you saw in this



          11   morning's presentation.



          12                  Finally, the study conducted



          13   assessments for each receptor category and not for



          14   various scenarios of combined receptor roles, which



          15   can be done given the -- like a person acting multiple



          16   roles during a single event or on different roles



          17   during a year or more than a year and so forth.



          18                  But a time-adjusted hazard index or a



          19   combination of cancer risks can be calculated based on



          20   what we have presented.



          21                  But given the sufficient number of



          22   hours, exposure hours used per year in these



          23   calculations in any given role, and given essentially



          24   that all the risk values were below the -- or above



          25   the acceptable benchmark, below the acceptable
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           1   benchmarks, the likelihood of significant health risks



           2   arising from combined those scenarios is considered to



           3   be low, and we indicate that in the report.



           4                  So to conclude, overall, based on the



           5   available data, the methods used and the limits



           6   described in this report, overall the study found no



           7   significant health risks in terms of acute toxicity,



           8   developmental and reproductive toxicity, sensory



           9   irritation, general chronic toxicity and cancer risk



          10   to players, coaches, referees, and spectators from



          11   on-field or off-field exposures to field-related



          12   chemicals in crumb rubber in-fill from synthetic



          13   fields.



          14                  Based on the maximal values from the



          15   individual field data, there were a few instances



          16   associated with turf-field-related chemicals that are



          17   of low odds of actually occurring that one would



          18   consider as of low probability and of low concern.



          19   And that would be three cases.  DART in athletes aged



          20   11 to 70, chronic toxicity in the on-field infant



          21   spectators, and the excess cancer risk in on-field



          22   infant spectators and athletes of 16 to 30 years.



          23                  And much of these calculations for the



          24   on-field infant spectators would indicate that the



          25   necessity or the emphasis to reduce the hand-to-mouth
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           1   activity and limiting the time on the turf field for



           2   the infant spectators who get off the spectator stand



           3   and play on the turf fields.



           4                  I would stop at that and address any



           5   questions or clarifications either to me or to



           6   Jocelyn.



           7             DR. BALMES:  Thank you, Dr. Krishnan.



           8                  So the floor is open for the panel.



           9   The dais is open for the panel to comment.



          10                       Sandy?



          11             DR. ECKEL:  This is Sandy Eckel.  I have a



          12   clarification question about the elevated DART for



          13   athletes aged 11 to 70.  I think it was on Slide 15.



          14   I was just trying to understand the heterogeneity on



          15   Slide 15, the hazard index estimates for athletes.



          16   And I noticed that -- I at least see three dots that



          17   are above the 1, and one dot that's very close to 0,



          18   and I was trying to understand what was the driver of



          19   that heterogeneity in those estimates there?



          20                  Was it different breathing rates?



          21   Because it seems like it's by age, these differences,



          22   and I was trying to understand why there was such a



          23   difference there.



          24             DR. KRISHNAN:  Do you want to start or do



          25   you want me to start?
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           1             DR. CLAUDE:  I can start.  So a lot of those



           2   groups that are -- so a lot of those groups that are



           3   down there toward right on the X axis, so they look



           4   like they're 0, but those are the values that are like



           5   the less than .01.  And for most of those groups are



           6   the younger age groups, so their time on the field is



           7   a lot less than those older age groups.  And they may



           8   not have as many practices.  They might have one



           9   practice per week, whereas some of the other groups



          10   might have two or three practices and games.



          11                  So a lot of that is due to differences



          12   in exposure frequency.  You do get some of those



          13   breathing rates in there because the younger kids



          14   aren't going to have as high breathing rates and have



          15   such high exertion levels as some of the higher, more



          16   competitive athletes.



          17                  So a lot of what's driving that is



          18   those types of differences and physiological



          19   differences in breathing rate and then duration and



          20   exposure frequencies.



          21             DR. KRISHNAN:  Thank you.  These are maximal



          22   values for any of the age groups.  So if you picked



          23   the one on the top, the 1.8, that's for the 16 to 30



          24   years.  So the average for that across the 35 fields



          25   was .6.  So from that distribution we just picked only
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           1   the maximal value to show here in each one of those



           2   cases.



           3                  But all of the averages for all of the



           4   age groups were well-below the reference index of 1.



           5             DR. ECKEL:  Thank you very much.  I had one



           6   other big-picture comment.  My expertise is more in



           7   epidemiology studies, and I noticed that it seems like



           8   these risk assessments are all sort of chemical by



           9   chemical.  And it's very popular in epidemiological



          10   studies these days of multiple exposures to look at



          11   interactions between different exposures, and it seems



          12   like this might not be possible in this kind of study



          13   but it might be worth it to mention the limitations



          14   that the elements were considered one by one rather



          15   than potential joint effects of multiple chemical



          16   exposures, if I understand correctly.



          17             DR. KRISHNAN:  We'll certainly take that



          18   into account and mention that.  One way this study has



          19   addressed that is by adding the hazard or the risk



          20   associated with each one of the chemicals.  So it's



          21   the additivity that's used in this particular case.



          22   So that's the hazard index.



          23             DR. BALMES:  While we're on this Slide 15, I



          24   actually like the way that age strata are shown here.



          25   But in the conclusions, when you say DART for athletes
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           1   age 11 to 70, it's the 70 -- I'm 75, so I appreciate



           2   you're worried about developmental reproductive



           3   toxicity for old people, but it doesn't -- I don't



           4   know for public, it just seems like too wide of a



           5   range in terms of summarizing things.



           6                  Again, I don't have any problem the way



           7   it's broken down on Slide 15 because you have each age



           8   group, but it just sounds weird to have DART for



           9   athletes aged 11 to 70.  I know people are still



          10   playing soccer at 70, but I don't think there's too



          11   much concern about developmental reproductive toxicity



          12   at that age.  It just doesn't quite meet the test, to



          13   me.



          14             DR. BENNETT:  And I had a quick question



          15   about the slide too because I wasn't clear.  I thought



          16   you didn't calculate the DART for 6 to 11, but you did



          17   calculate the DART for 6 to 11 and it was basically



          18   zero?  Isn't that one that's on the line, the 6 to 11?



          19   What's the value of the 6 to 11 years?  Isn't that



          20   that dot that's basically athletes at zero?  That



          21   brown dot at zero?



          22             DR. CLAUDE:  The 6 to 11 for field-related



          23   DARTs is less than .01.  So it was very low.  So it's



          24   the 11 to 16 through 50 to 70 that encompassed those



          25   three dots.  And there's a little bit of overlap
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           1   between them for those five age groups.



           2             DR. BENNETT:  So the 6- to 11-year-olds had



           3   basically like a hundred times less exposure?



           4             DR. CLAUDE:  Very low, yeah.  Also one thing



           5   to keep in mind, because these are individual field



           6   calculations, so -- there's 35 fields, so not every



           7   DART was tested and detected.  Well, not tested, it



           8   was not detected on each field.  So some fields may



           9   have less detection than others, so that also will



          10   take into account in the average.  You might have one



          11   field that's only got three versus one that's got all



          12   of them.



          13                  So some of that difference you're



          14   seeing in the levels of the hazard might be due kind



          15   of to that too just because some fields having fewer



          16   chemicals detected on it as well.



          17             DR. BENNETT:  It's just surprising that the



          18   exposure is 100 times greater for 11- to 16-year-olds



          19   than 6- to 11-year-olds.



          20             DR. BALMES:  Did you have --



          21             DR. BENNETT:  I did have one other question.



          22   Or do you want to go and then I can ask mine?



          23             DR. BALMES:  No, you have the floor.  Go



          24   ahead.



          25             DR. BENNETT:  I noticed on the zero- to
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           1   two-year-olds, you had lead exposure rates, but I know



           2   on -- again, sort of from epidemiology and whatnot,



           3   really seeing no level of lead exposure is safe.  So I



           4   felt like, yeah, you guys probably are taking a



           5   published value for the levels of lead exposure that



           6   were considered safe, but I feel like it would be



           7   important to note that at this point we kind of



           8   consider no exposure to lead as being acceptable.



           9                  I mean, I do agree that you've got, I



          10   think, the 153 grams of field ingested is a lot.



          11   Again, it would probably be good to convert that into



          12   some sort of measurement we can understand.  But even



          13   so, I feel like you needed to say a little bit more



          14   about any lead exposure being problematic.



          15                  It sounds like John might concur with



          16   that thought.



          17             DR. BALMES:  Well, yes, I definitely agree



          18   that no level of lead exposure is currently advised



          19   for child development, cognitive development.



          20                  You may, Dr. Kyle.



          21             DR. KYLE:  I support your comment.  If



          22   you're adding lead to children's environment, that's a



          23   health concern irregardless of these numbers.



          24                  But I was wondering what you used for



          25   the hazard index for lead because we don't have a
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           1   hazard index for lead number because there's no safe



           2   level of exposure.  So it talks here as if a hazard



           3   index calculation was used, and I was just wondering



           4   how you did that.  Because I don't think OEHHA even



           5   has one, do they?



           6                  And if this is a look-up, you can



           7   answer that later.  I don't want to draw the meeting



           8   to a close.  This is a small question.



           9                  Do you understand my question?



          10             DR. CLAUDE:  Yes.



          11             DR. KYLE:  Thank you.



          12             DR. BALMES:  While they're working on that,



          13   do you have any other comments, Dr. Kyle?



          14             DR. KYLE:  Yeah.



          15             DR. BALMES:  You may.



          16             DR. KYLE:  And this may be more a matter of



          17   writing than the science, but the distinction between



          18   the so-called field-related chemicals and the



          19   so-called non-field-related chemicals is soft under



          20   these methods because, as the report says, this is



          21   what the report says somewhere else, that we're not



          22   really sure whether what is measured on-field and



          23   off-field are real differences between what comes from



          24   the crumb rubber and what doesn't because of the



          25   proximity of the areas, for one reason, the space
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           1   between what was measured on-field and off-field



           2   wasn't necessarily that far away or free of wind



           3   interference.



           4                  And also there's another reason.  I'm



           5   blanking on it right now.



           6                  So I guess I feel like this makes too



           7   much of that distinction.  The way that some of this



           8   is done, it really makes it look like we know that



           9   these are the ones that are, quote, on-field which



          10   means from the crumb rubber, and these other ones



          11   which are off-field, are therefore not from the crumb



          12   rubber.  And we really -- we're not as sure about that



          13   as this sounds.



          14                  I remember the second reason now.  The



          15   second reason was because the crumb rubber also may



          16   have blown around.  It's not necessarily strictly



          17   limited to the field or any specific proximity.  It



          18   gets tracked in and out so that could be another



          19   reason.



          20                  So I'm not saying we shouldn't do this,



          21   but I feel like that softness of that distinction



          22   doesn't get drawn into the discussion about -- I don't



          23   know if that's exactly uncertainty.  It's a



          24   limitation, I guess, or something like that.  I'm not



          25   sure what category to put that in, but I feel like
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           1   that was missing from this discussion.



           2                  And it's really quite important



           3   whether -- and also probably unknowable without



           4   spending a lot more money.  Which is kind of part of



           5   the, well, what did we learn from this?  What kind of



           6   studies can we do to figure out actually in the



           7   environment to make these small differentiation



           8   between what's actually on a field.



           9                  In my mind, then, does that mean that



          10   when is this kind of research valuable or when should



          11   we look at what the ingredients are and make decisions



          12   and finding space on that?  That's a policy question,



          13   not a science question.



          14                  But again, I'm thinking about what did



          15   we learn from this.  And one thing we learned is, it's



          16   hard to be clear in the environment about what's



          17   ambient and what comes from where in a dispositive



          18   way.



          19                  And I still commend your efforts.  We



          20   learned a lot from this.  And so I'm not being



          21   critical of doing it, but just that maybe the



          22   conclusion is too -- the distinction is too strong.



          23   As we think about what we can learn and where in this



          24   sort of chain of use, et cetera, it's worthwhile to do



          25   studies and how we can make decisions.  It's on my
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           1   mind a little bit.  When is this helpful?



           2                  It's related to the question that



           3   someone raised about, well, are these facts still



           4   true?  When you have something that you know is an



           5   unmanaged mix that's uncharacterized, it may change in



           6   the form of the waste rubber, in ways that no one will



           7   flag for you.  So how long are findings like this good



           8   for and what are the implications for that and should



           9   we spend more time measuring upstream to see whether



          10   the upcoming stream is changing.



          11                  So those are some thoughts on my mind.



          12             DR. BALMES:  Can I butt in for a second?



          13             DR. KYLE:  Yes, please, because I need to



          14   look up my next point.



          15             DR. BALMES:  Because to be fair -- I don't



          16   have -- I don't disagree with you that maybe the



          17   softness of the field versus non-field exposures could



          18   be highlighted, but Section 7.5.1 actually does talk



          19   about the issue of field versus non-field being



          20   difficult to characterize.



          21                  So it may not have been spelled out as



          22   clearly as I think you'd like it to be.  And I agree



          23   with that.  But it is in there.



          24             DR. KYLE:  And I said it was in there.



          25             DR. BALMES:  I'm sorry.  I missed that.
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           1             DR. KYLE:  I said I know you have it in



           2   here.  And that's where I learned about it.  I'm



           3   quoting back to them really their own text.  That's



           4   okay.  Maybe it was confusing in my presentation.  But



           5   I think in the way this data is structured, it doesn't



           6   reflect that.  It makes it sound more like a real --



           7             DR. BALMES:  And I agree with you.



           8             DR. KYLE:  Thank you.  So I will yield the



           9   mic for now.



          10             DR. BALMES:  I wanted to see if Dr. McKone,



          11   who is online, has any thoughts.



          12             DR. MCKONE:  I just have a couple of points.



          13   One is a kind of a technical question, I guess.  So



          14   just to be clear, each of the hazard quotients that



          15   were used to aggregate a hazard index, I think you



          16   said the toxicity criteria came from either OEHHA or



          17   probably a REL or EPA, right?  Was the choice based on



          18   which was most restrictive, would lead to the highest



          19   hazard quotient?  Or were they all OEHHA RELs?



          20                  I can't hear.  I'm not hearing the



          21   answer.  Sorry.  I'm not getting ...



          22             DR. KRISHNAN:  Okay.



          23             DR. MCKONE:  Now I can hear you.



          24             DR. KRISHNAN:  There's a schematic in the



          25   Chapter 4 that's presented as to how the values were
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           1   chosen.  It's the most health-protective value with



           2   the way it has been the priority.



           3             DR. MCKONE:  That's what I thought.  So it



           4   wouldn't be preferenced to REL.  It would be



           5   preferenced to the most health-restrictive, right?



           6   Which makes sense.



           7                  So the question I have, though, is, it



           8   might be useful to look at the date that the toxicity



           9   criteria was established.  For example, I've done this



          10   where we look at OEHHA REL, or we look at EPA,



          11   reference dose, and sometimes the one that is most



          12   restrictive is also the oldest, and may even be 20



          13   years old.



          14                  And so one of the things that -- not



          15   that it would really change things, but it might be



          16   interesting to see if this is the most restrictive



          17   value is based on more recent data or older data.  And



          18   I don't think -- it's not that you should change it,



          19   but it's interesting to see, in terms of understanding



          20   some of the uncertainties and other issues, it would



          21   just be useful to have a date associated with the



          22   toxicity criteria that was used in the hazard



          23   quotient.



          24                  I don't know if that's possible, but



          25   it's kind of useful because for an outsider to look at
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           1   it, "Oh, it was really restrictive," but it was like



           2   1970 study and nobody has updated it.



           3                  Another comment, while people were



           4   talking, I looked up OEHHA's website.  There is no REL



           5   for lead that I could find, but there is a Prop 65



           6   MADL, maximum allowed daily --



           7             DR. KRISHNAN:  Which one are you referring



           8   to?



           9             DR. MCKONE:  For lead.  There's no safe dose



          10   for lead, but Prop 65 actually has MADL.



          11             DR. KRISHNAN:  So for DART --



          12             DR. MCKONE:  Well, it's reproductive under



          13   Prop 65.  So that might have been what you were using



          14   in the toxicity criteria.



          15             DR. EDWARDS:  It's our maximum allowable



          16   daily level.



          17             DR. KRISHNAN:  That's the MADL.  That's what



          18   is indicated on page E8 of the index.



          19             DR. MCKONE:  You were saying there's no



          20   standard.  Well, there is no REL.  And I'm not sure



          21   about EPA, but Prop 65 does have a number, just for



          22   information.



          23                  This is more of a broader comment and



          24   it has to do -- and I think in your summary and



          25   discussion I really welcome the fact that it kind of
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           1   gets into issues of confidence and how safe people



           2   are.  I get a little nervous when somebody says,



           3   "Well, one in a million is de minimus, and we're all



           4   safe."  But if it goes above that -- I mean, I always



           5   get a little uncomfortable when somebody says, "Well,



           6   it doesn't meet the standard because it's two in a



           7   million."



           8                  And I always ask, "Well, if somebody



           9   made a bet with me and said you have a one in a



          10   million chance of winning a million dollars, how much



          11   would you pay?"



          12                  And then they say, "What if it goes to



          13   2.7 in a million?  Would you double your bet?"



          14                  No, not really, right?  It's two in a



          15   million.  In the grand scheme of things, 2.7 in a



          16   million, in the reality of likelihood and things is



          17   not that -- so I think instead of focusing as much on



          18   oh, the hazard index went slightly above 1 or the risk



          19   was a little over one in a million, it might be -- I



          20   mean, not to focus so much on that as the fact -- what



          21   I see in this is a study that says, yes, there's



          22   health issues but we have high confidence based on



          23   everything we did, looking at exposures, looking at



          24   toxicity factors.  We're down in numbers that any



          25   reasonable person would be comfortable with if you
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           1   trust the toxicity and the exposure assessment.



           2                  And, again, it's just how we discuss



           3   our confidence or communicate the fact that the study



           4   really points to the fact that the community is quite



           5   safe.  There's no reason to run out and put a ban on



           6   all soccer playing on synthetic turf.



           7                  And, again, I mean, that's just a



           8   little bit about crafting the language for



           9   communities.  So I'm not quite sure how to do that,



          10   and others may have an idea, but I do get a little



          11   nervous when somebody says, "Well, if one in a million



          12   is acceptable, two in a million is over the limit so



          13   it's not good."



          14                  That's the end of my comments.



          15             DR. BALMES:  Thank you, Dr. McKone.



          16             DR. CLAUDE:  Could I chip in real quick?



          17             DR. BALMES:  Go ahead, Jocelyn.



          18             DR. CLAUDE:  I just want to address the



          19   toxicity criteria.  So we did choose values that were



          20   the most health-protective, but we also did put more



          21   weight on more recent assessments.  So in the case



          22   where we did have some of those chemicals that had



          23   criteria from the '80s, if there was a more recent



          24   assessment if the value maybe wasn't as low, we did



          25   still look at all the data and quite possibly choose
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           1   maybe a value that was higher because based on more



           2   recent data of higher quality.  So we did take that



           3   into account.



           4                  In the appendix, I believe it's



           5   Appendix E, all of the studies and all of the years



           6   for all the criteria that are used are presented, so



           7   that data should be in the appendix.



           8             DR. MCKONE:  That's wonderful.



           9             DR. KRISHNAN:  The workflow is captured in



          10   Figure 4-1 in the main report.  That shows not only



          11   the most health-protective but also the most recent



          12   value was sought for and used.  Thank you.



          13             DR. BALMES:  Thank you for that



          14   clarification, Jocelyn.



          15                  Ed, do you have any comments?



          16             MR. AVOL:  I'm still struggling a little bit



          17   with, again, it's more in the sense of interpretation



          18   and how this is going to be understood by the public.



          19   So I'm looking at, I guess, Slide 15, the one-day



          20   hazard index and that plot that showed the athletes



          21   over a range and then the conclusion, Slide 27, I



          22   guess, that sort of said the DART for the athletes age



          23   11 to 70.



          24                  One comment just as a side issue for



          25   those of us who are color-challenged when looking at a
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           1   chart, it would have helped me to somehow identify



           2   what those four dots are under athletes to know who



           3   we're talking about.  So could you actually just tell



           4   me once again so I can make sure that the comment I'm



           5   about to make, makes sense?  The top one.



           6             DR. EDWARDS:  The top one is 16 to 30 years.



           7   The gray one is 50 to 70.  And the third one down --



           8             MR. AVOL:  Which one is the gray one?



           9             DR. EDWARDS:  A little bit below 1.4.  And



          10   then the third one at 1.2 is 40 to 50.



          11             DR. BALMES:  And the one on the bottom is 6



          12   to 11.



          13             DR. KRISHNAN:  Actually, there's a table in



          14   Chapter 6, page 767.  That's the table that has these



          15   numbers.  And we only tried to pull out just the



          16   maximum numbers to show in this.



          17             MR. AVOL:  I appreciate that the report is



          18   much more detailed.  The numbers are there.  But if



          19   you're going to use a chart like this to sort of



          20   summarize it so people can look at it, I think you



          21   want to be sure that you get the right message across



          22   that you plan to apply.



          23                  So then the question -- not to dredge



          24   it up again, this 6 to 11 being almost at zero on the



          25   sheet here, which was a little surprising given that
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           1   children sort of ages 7 to 11, are a large, if not



           2   substantial, component of the soccer population, the



           3   kids soccer population.  They get per kilogram mass,



           4   they get to pretty high ventilation rates when they're



           5   running around, and they're close to the field, so



           6   they're potentially in the right exposure range.



           7                  And based on what your previous comment



           8   was in terms of, I guess, even a cancer risk, you said



           9   it was from 10 to 1, you assigned some numbers with



          10   the highest number being in the lowest ages.  So it



          11   seems like they would be in the higher category.



          12                  So it seems like -- I guess my



          13   expectation is they're all pushing in the direction



          14   that they would have been sort of highest in range and



          15   it came out sort of just barely being measurable in



          16   the chart.



          17                  And so I don't dispute the data, the



          18   actual data.  If that's what it says, that's what it



          19   says.  It's just a question of the interpretation, how



          20   you explain that, because it seems like it's -- I



          21   wouldn't say inconsistent, but it seems like it's



          22   counterintuitive to what all the built-in



          23   considerations were leading up to that calculation.



          24                  So it seems like it would be helpful to



          25   have some sort of sentence or two that explains why
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           1   even children, who we are potentially most concerned



           2   about being exposed on these fields, in this



           3   calculations turn out to be those we need to be



           4   concerned least about.



           5             DR. BALMES:  Dr. Bennett just pointed out --



           6   I didn't notice this before -- the 11 to 16 is not



           7   even showing up.



           8             DR. BENNETT:  And what's also curious is



           9   when you read the table in the text, they don't list



          10   the value for 6 to 10.  They start at 11 to 16 in the



          11   table.  And now I've put my thing back, I don't



          12   remember what table it was.  So it didn't even show



          13   that they calculated a 6 to 10.



          14             DR. BALMES:  But on Slide 15 there's no --



          15             DR. BENNETT:  It's probably under another



          16   value, right?



          17             DR. BALMES:  It must be under the



          18   athletes -- I mean, it must be under 6 to 11.



          19             DR. CLAUDE:  In the tables for the



          20   individual exposure routes, if the value was below .1,



          21   it wasn't put in the table.  So those are the values



          22   only that are above .1.  And so for the field-related



          23   DARTs too, inhalation was the primary driver of the



          24   pathway, and those were very low for those age groups.



          25   So that's why they're not in the inhalation table but
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           1   they are in the tables for the oral exposures.



           2             DR. BENNETT:  But they're chronic



           3   inhalation -- if you look at Table 6-10, the 6- to



           4   11-year-olds have very similar values to all of the



           5   other age groups for inhalation.



           6             DR. BALMES:  The other thing, as Dr. Avol



           7   just said, or Mr. Avol just said, the ventilation



           8   rates of young kids relative to their body mass is



           9   high.



          10             DR. CLAUDE:  Some uncertainty in that



          11   aspect.  So in the survey we did, we had a very small



          12   number of participants aged two to six.  So for that



          13   age group, I think we had three six-year-olds who



          14   filled out information.



          15                  So we did ask them information about



          16   exertion levels.  So their reported exertion levels



          17   were lower than the athletes.  They do say they're



          18   running at high intensity for most of the practice,



          19   whereas the borrowed six-year-old data, they didn't



          20   report having --



          21                       (No audio.)



          22             DR. BENNETT:  And then throwing in that the



          23   kids, also probably one of referees to really get at



          24   kind of modeling a kid that soccer is their youth



          25   sport and they do it all, you'd have a risk value if
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           1   you added those up.  It is slightly over 1 times 10



           2   minus 6.  It would probably be like 5 or 6.



           3                  Just to do that and show, look, even if



           4   we're really conservative and you were dragged to the



           5   soccer field as an infant to watch your older sibling



           6   and you then you played and then you kept playing and



           7   then you were a referee, you know, you pointed out



           8   that you can add these things up, but you just might



           9   want to do a couple scenarios and say here's what it



          10   is.  It's still going to be relatively low in the



          11   grand scheme of things, but then it just feels like



          12   you've taken this extra step to being conservative on



          13   the exposure side and it's still showing that the



          14   risks are above de minimus, but they're still not that



          15   high.



          16             DR. BALMES:  Ed?



          17             MR. AVOL:  So I have a larger question.



          18   This morning we were the beneficiaries of an excellent



          19   report on the characterization, this afternoon on one



          20   of the toxicity and the risk characterization parts.



          21   And so now I'm not sure if there's going to be -- I



          22   don't think there's going to be a third presentation



          23   on sort of the synthesis of what the whole total



          24   picture is in the report.



          25                  So I guess I'm asking, put it all
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           1   together, and then you think about what we have.  So



           2   we have this dataset from 2015, and in the appendices



           3   you did go back and you said, well, there have been a



           4   number of studies since then and some additional newer



           5   studies are cited and what the implications or the



           6   reported results of those studies are, and how that



           7   fits with your findings and how that's assimilated.



           8                  In some ways it's sort of like the



           9   report is sort of a picture in time.  And then in the



          10   appendices there's sort of additional updates on where



          11   we are.  But in the discussion and summary conclusion



          12   in the main body of the report, it seems like it would



          13   be useful for the public, for the reader, for people



          14   to be able to say, "Don't just think about this as



          15   this is something we did in the past.  We've looked at



          16   what we did, which was exhaustively detailed.  We've



          17   looked at what's been done since then to see if there



          18   had been any meaningful changes in it, and here is



          19   where we sit now," which I think helps to frame the



          20   study in a more contextually relevant and important



          21   consideration than saying, "Well, all this was done



          22   ten years ago.  We better go look back and see where



          23   we are now."



          24             DR. BALMES:  Any other thoughts from the



          25   panel?
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           1                  Dr. Kyle.



           2             DR. KYLE:  On the issue of the chemicals



           3   that fell out because of lack of tox values like the



           4   issue I raised in the first session about let's



           5   identify where things fell out and building on your



           6   comment, I think it would be good to identify that and



           7   where it fell out and what.



           8                  I agree with all the comments that



           9   everyone else has made here too.  I guess the last



          10   thing I wanted to say is that I agree our hair doesn't



          11   need to be on fire about this issue.  It's not an



          12   emergency.  I wouldn't evacuate playgrounds,



          13   et cetera.



          14                  But if I were advising my friend on the



          15   school board about this, I would say I would try not



          16   to use this stuff because it has known toxic



          17   chemicals.  It's lead.  We don't really know



          18   everything about it and you don't necessarily have to.



          19   The only context for this is not people coming in and



          20   banning it.  It's also an information thing about, are



          21   we sure it's safe?  And I would say I agree it's not a



          22   huge problem or a crisis, but am I sure it's safe?



          23   No.



          24                  So I think there's a range of questions



          25   people ask.  And there might be some way to
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           1   acknowledge that.  And maybe there isn't because it's



           2   OEHHA, and you're the government, and you're speaking



           3   in kind of a government way.  And someone might sue



           4   you.



           5                  But I do think that the standard you're



           6   setting here in a way is too high and that a lot of



           7   people, they want to avoid things that might be



           8   hazardous.  They want to make sure their kids are



           9   using and have safe food and products and stuff.  And



          10   so if you look at this -- and maybe no one wants to



          11   answer that -- but would you say you're sure it's



          12   safe?  I would say I would probably pick something



          13   else if I could, speaking solely for myself, but based



          14   with having reviewed this.  Thank you.



          15             DR. BALMES:  Dr. McKone, any other thoughts?



          16             DR. MCKONE:  No.  I mean, I don't think a



          17   government report can really say what Dr. Kyle did,



          18   but I think that's kind of the reality of it, is this



          19   is not something -- after years of study, we don't see



          20   a smoking gun or we don't see anything where it's time



          21   to call out or for the state to take regulatory action



          22   or ban it.



          23                  But it is -- I mean, there's an



          24   interesting question of when people say, "Well, what



          25   would you do?"  I'm kind of with Dr. Kyle.  It's like,
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           1   well, if you could avoid it, who knows.  If somebody



           2   said, "Are we at risk?"  I would say, "No, I don't



           3   think you are."



           4                  But if you asked me, I would look



           5   through the data and think about it.  There's a lot of



           6   things that are that way but I don't think the state



           7   can write that in a report, but we can say that.



           8             DR. BALMES:  And I'm glad my kid mostly



           9   played on grass.



          10                  Dr. Eckel, any other comments?



          11                  Well, I guess I would make one comment



          12   and maybe let our OEHHA scientists respond.  This



          13   report took ten years.  I think it's really an



          14   excellent report, as we've all said.  And I realize



          15   there was a pandemic in there, and also a change in



          16   leadership at the agency and such.



          17                  But anyways, a complicated study design



          18   with lots of moving parts.  But it really did take a



          19   long time.  And now we're saying, is this still



          20   relevant, this 2015 snapshot?  I'm not being critical



          21   of any individual here, but sort of institutionally,



          22   CARB, my agency, is part of CalEPA as well, but it



          23   just seems like this took too long.



          24                  So in the future when OEHHA has a big



          25   task like this -- there's no question it was big --
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           1   we'll probably need to have it better resourced.  I



           2   guess I'll put it that way.  Again, not being critical



           3   of anyone in the room because I think you worked hard



           4   and have a good report to show for it.



           5                  So we finished the morning session



           6   early, which I think is a testament to how well it was



           7   presented.  So we came back early.  I don't think we



           8   really need a break, if I can read the room, at least



           9   my colleagues on the dais here.  Do we need to have



          10   our public comments right at 2:45?



          11                  Thank you.



          12             DR. KYLE:  I've been authorized to bring up



          13   a detail, and that is, I was wondering if we could



          14   look up how you did the PFAS testing on this because



          15   of the reason that there aren't standards either for



          16   very many PFAS chemicals.  So I'm -- I'm just curious



          17   about.



          18             DR. BALMES:  One of the more recent reports



          19   did find PFAS.



          20             DR. KYLE:  I think from the grass part.



          21             DR. BALMES:  Yeah.



          22             DR. KYLE:  I'm just interested to know how



          23   you did that because you said you didn't find any.



          24   I'm wondering what was tested.  What did you test for?



          25   And I don't want need to know right now.  But thank
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           1   you.



           2                  And I guess I would also say I guess we



           3   should have looked at the grass too or the -- it's not



           4   grass, the plastic stuff.



           5             DR. BALMES:  Synthetic fibers.



           6             DR. KYLE:  Yes, thank you so much, John.



           7             DR. BALMES:  Blades, yes.



           8                  We need the court reporter for the



           9   public comments, right?



          10                  We'll take a five-minute break while



          11   waiting to hear from the court reporter.



          12                           (Recess.)



          13             MS. SUWOL:  I'm Robina Suwol.  I'm the



          14   executive director of California Safe Schools.  I want



          15   to thank you very much for the opportunity to comment



          16   both in writing and provide a short verbal comment



          17   today on the OEHHA Synthetic Turf Study Report.



          18                  We greatly respect and appreciate the



          19   significant time and effort and extensive details



          20   contributed by staff and the OEHHA scientific panel in



          21   preparing the report.



          22                  The report indicates 35 fields were



          23   studied, with a focus of risk from tire crumb rubber.



          24   Given the wide variation of materials, age,



          25   maintenance, and usage of artificial turf across
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           1   California, the limited focus on tire crumb rubber



           2   appears to be insufficient to represent the broader



           3   landscape and variability of all chemicals in



           4   artificial turf installations statewide and their



           5   health impacts.



           6                  We would like to see comprehensive



           7   health and safety assessment with real-time



           8   biomonitoring of individuals actively using the



           9   synthetic turf fields under normal playing conditions.



          10                  The current conclusions of health



          11   impacts in the report appear to have been determined



          12   by the responses of the 1,069 participants who



          13   completed online or in-person surveys, designated



          14   staff observing and noting 40 videotaped soccer



          15   players during five practices and five games, and 35



          16   field studies, and artificial biofluid studies, which



          17   is a wonderful first step but not the same as



          18   real-time biomonitoring.



          19                  We hope that future research will



          20   evaluate all potential pathways including not only



          21   tire crumb, but synthetic turf fibers, backing



          22   materials, and in-fill materials, all of which may



          23   contribute to health risk.



          24                  Without full chemical exposure



          25   biomonitoring data, the health risk analysis remains
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           1   limited and speculative.  And given the limitations



           2   identified and the time frame that these studies were



           3   performed in 2015, California Safe Schools



           4   respectfully and strongly urges OEHHA to call for a



           5   precautionary moratorium on installation of new



           6   synthetic turf fields until full comprehensive



           7   peer-reviewed health and environmental risk



           8   assessments, including biomonitoring of active users,



           9   are completed.  The health and safety of our children,



          10   athletes, community, and public deserve the highest



          11   protection.



          12                  And, again, thank you to OEHHA for this



          13   report.  Thank you.



          14             DR. BALMES:  Thank you, Ms. Suwol.



          15                  Do we have any other public comments?



          16             MS. VAGHEFI:  I do not see any hands raised.



          17             DR. BALMES:  I guess we should keep the line



          18   open until 2:45.



          19                  Moving on, our next discussion is the



          20   final panel discussion and comments.  We've been



          21   giving our overall comments along the way.



          22                  Any big thoughts, Dr. Bennett?



          23             DR. BENNETT:  I've kind of given most of my



          24   thoughts.



          25             DR. BALMES:  That's fine.
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           1                  Dr. McKone, any sort of overriding



           2   comments?



           3             DR. McKONE:  No.  Just I guess it's a



           4   thought that we probably brought up and discussed, but



           5   I think the real challenge in trying to do all of this



           6   is there is an expectation that people want quick



           7   answers.  And it's very difficult.  I mean, this is



           8   not -- it's just the nature of the issue that you



           9   can't throw together a team, you can't throw together



          10   protocols and measurements and deploy them within



          11   months.



          12                  As you brought out early, Dr. Balmes,



          13   it took longer for a number of factors, including the



          14   pandemic.  A broader thought is how do we deploy or



          15   how does an agency like OEHHA deploy a rapid response?



          16   I'm not sure they can.  But it's something I think we



          17   all need to think about it, is when communities have a



          18   concern.



          19                  I mean, a similar issue that I've been



          20   involved with but also is the same kind of problem as



          21   Aliso Canyon, where communities really need answers



          22   and it's just putting together the team and the



          23   equipment and the protocols, just takes years.  And I



          24   don't know if we can get around that.



          25                  And I'm sure there are many others that
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           1   we have experience with.  So that's kind of something



           2   that bothers me at some level, is the failure of the



           3   environmental health sciences community to engage in a



           4   little more rapid response because our problem is we



           5   want to get it right, and if you do a rapid response,



           6   you usually get it wrong.  And that doesn't serve



           7   anyone well.



           8                  So it's kind of rambling, but I think



           9   that's what this and a number of other issues bring



          10   up.



          11             DR. BALMES:  Thank you, Dr. McKone.



          12                  Dr. Eckel, any last comments?



          13             DR. ECKEL:  I just wanted to reiterate that



          14   I really enjoyed this experience being on this panel.



          15   I thought it was a well-conducted study.  I did want



          16   to think more broadly.  This study was narrow and it



          17   was focused on the chemical exposures from the crumb



          18   rubber.  You had some really interesting data on



          19   temperature, and I know that that will be of interest



          20   to folks in the future.



          21                  I didn't look in all the appendices,



          22   but if you could include the data, like a plot of the



          23   ambient temperature versus the surface temperature,



          24   that could be useful to people in the future because I



          25   think that will be of growing concern.
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           1                  Thank you very much.



           2             DR. BALMES:  Before I ask Dr. Kyle for her



           3   final comments, I just would echo what you just said



           4   about the heat.  That is in some ways the most



           5   striking thing in the report for me.



           6                  Dr. Kyle.



           7             DR. KYLE:  Thank you.



           8                  I also have enjoyed this and appreciate



           9   the creativity that OEHHA brought to this in doing



          10   some things that we don't usually do.  I'm not sure



          11   we've drawn the full lessons from those yet.  I think



          12   we will, and I appreciate that because sometimes we



          13   aren't creative and we do the same thing we did the



          14   last time.



          15                  I think about this from a little



          16   broader point of view in that I think we're in



          17   somewhat of a crisis with toxics because we're not



          18   able to keep up generally with the identification of



          19   toxic materials and substances, characterization,



          20   testing, listing, all those things that OEHHA does and



          21   other entities like EPA do too.  We're not keeping up



          22   with changes in use or anything.  We're still in many



          23   ways in 1990.



          24                  And so some of the methods and



          25   explorations you did here I think would be informative
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           1   to ways to catch up.  And so that's one reason I want



           2   to look into some of these things somewhat.



           3                  But Dr. McKone kind of raised this, we



           4   don't have a rapid response capability.  I think it's



           5   more than that.  We don't have a range of methods that



           6   we can use to do something rather than nothing instead



           7   of the perfect thing.



           8                  And I'm working a lot on PFAS now and



           9   we just got last year the mega reviews of two of the



          10   legacy PFAS that were supposedly phased out 20 years



          11   ago.  And now we have a long major review that they



          12   can use to set a drinking water standard.



          13                  Okay, then what about the 800 other



          14   ones?  We're nowhere on most of that.  We don't have



          15   standards for most of those things.



          16                  And this is an endemic problem that



          17   we're not keeping up.  So how do we deal with that?



          18                  Like I said, I think you all were



          19   creative in trying to do some new things and there are



          20   things to learn from that, and that's kind of what my



          21   next spot is.



          22                  Thank you.



          23             DR. BALMES:  Thank you for those comments.



          24                  And I guess I would just say that while



          25   I just express my sort of frustration about how long
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           1   it took, on the other hand I agree with Dr. Kyle.



           2   This is a state agency report that actually was



           3   innovative and looked at multiple -- looked at both



           4   exposure and potential toxicity of the exposures in



           5   creative ways that she said.



           6                  So I'm not in any way trying to devalue



           7   what you've done.  It's our job to look at it,



           8   especially how it translates for future work and to



           9   the public, and I think we've done that.



          10                  And I'll ask Dr. Bennett for her last



          11   comment.



          12             DR. BENNETT:  I just had one more thought.



          13   It's kind of related to not being able to keep up and



          14   the rapid response thing.  And I think partly a lot of



          15   the problem is a lot of the compounds that we're



          16   concerned about, we're exposed to every day, and so



          17   it's hard to tease out how much came from this event



          18   that happened or the fields, and if we go all the way



          19   and look at biomonitoring, you can't differentiate out



          20   what was already there versus what's new from the



          21   event; and the fact that we're not keeping up to have



          22   measurement techniques to look at all the new things



          23   to see if maybe there is something new that came from



          24   some event that happened or particular exposure.  And



          25   then, again, understanding how those go into the body
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           1   and what the changes in concentration are.



           2                  So it's just all very challenging, and



           3   I do feel like you guys did the absolute best that you



           4   could with the techniques and methods that we have



           5   available.



           6             DR. BALMES:  And I guess I would say that



           7   one of the main reasons we can't keep up is that new



           8   chemicals and new uses of the chemicals are being put



           9   forward on almost a daily basis, certainly a frequent



          10   basis.  And I think Dr. Kyle would probably agree with



          11   me, we need to go upstream and assess exposures in



          12   toxicity before there's wide market use of something.



          13                  I mean, crumb rubber use was supported



          14   by the EPA because it was a good use of -- good way to



          15   recycle tires, which when they're in a big dump they



          16   catch on fire and they burn for months.



          17                  Europe has done a little bit better



          18   than we have with their REACH efforts, but we really



          19   need to be looking at toxicity before market --



          20   widespread market use, which we're a long way from in



          21   this country.



          22                  I think Mr. Avol has a comment or two.



          23             MR. AVOL:  So I just have one other



          24   consideration.  I think I look at this -- in some ways



          25   I look at the reporting in two parts, one in terms of
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           1   the science, which is excellent.  It was diverse.  It



           2   was creative.  Thought about a lot of these pieces.



           3   Many different groups contributed to it, and all



           4   should be thanked as an accomplished piece of work.



           5                  And I think about how this is going to



           6   be used and how it's described and contextualized.  So



           7   on that second point I would just say clearly -- well,



           8   I don't want to put words in your mouth.  But from my



           9   perspective in 2014, 2013, there's a lot of concern



          10   about the use of crumb rubber on these fields and that



          11   was the focus.



          12                  And so it makes contextual complete



          13   sense that we systematically went to understand what



          14   it was in that rubber which was not meant to be used



          15   for children's fields but rather for car tires and



          16   truck tires and so forth, to see if there were any



          17   health concerns.  So I think that's completely



          18   legitimate.



          19                  Now that we've looked at that and we



          20   understand that, maybe if we could rewind and go back



          21   and say, well, there's also the plastic fibers.



          22   There's also the cushioning material.  There's several



          23   components to this, but clearly the crumb rubber was



          24   the red flag in our face that we're trying to



          25   understand, and the paints and the coverings and so
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           1   forth on the material.



           2                  So I don't think you need to be



           3   particularly defensive about focusing on the rubber,



           4   but I think, again, in the report, in the summary and



           5   description, maybe in the introduction or rationale



           6   for why this study was set up the way it was, I think



           7   it would be appropriate to say something.  Crumb



           8   rubber is widely and generally used in all this and



           9   was not made for a specific purpose.  And so from a



          10   public health standpoint, it was an important question



          11   to ask because of the potential for exposure.



          12             DR. BALMES:  I think if the panel is



          13   finished with final comments, I'll turn the mic over



          14   to Dr. Edwards.



          15             DR. EDWARDS:  Thanks, John.



          16                  All right.  So just wanted to really



          17   thank the committee.  Really appreciate all the



          18   thoughtful comments from today.  I thought the



          19   discussion was excellent, and we really do appreciate



          20   the feedback around the draft report and sort of



          21   broadly where we can go in the future.



          22                  Just to kind of summarize some of the



          23   main actions that I heard, I think from the afternoon



          24   discussion to -- and also from the morning from



          25   Dr. Bennett's comments around sort of the time
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           1   activity relationships, really look at those factors



           2   to -- I guess my quotes here or my notes says "the



           3   soccer is life youth," where there is a strong soccer



           4   component to their everyday activities that we can



           5   kind of look at and see where the values come from



           6   that compared to what we had done.



           7                  The sort of second piece around -- and



           8   this is just a broader categorization, but within the



           9   limitations and the uncertainties to really be able to



          10   highlight and provide context into some of the areas a



          11   little bit more that we had not looked at before to



          12   kind of see if we could tease out a little bit on the



          13   first-year effects a little bit more.  And then also



          14   to maybe look at heat, if there's any inferences we



          15   can make on the evaluation of the temperatures a



          16   little bit more throughout the report.



          17                  The last item is sort of to kind of go



          18   back and have that sort of revisit component to really



          19   look at the chemicals that we initially started



          20   looking at.  This gets to Dr. Kyle's comments.  And to



          21   be able to maybe talk about why they weren't conducted



          22   and sort of so that there is an expansion of the



          23   discussion to have a broader awareness of these gaps



          24   and that was not evaluated during this study.



          25                  As for next steps on this report, we're
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           1   going to be taking into consideration the oral



           2   comments that we received today, the panel member



           3   comments, any written comments that we've also



           4   received, updating the current draft and finalizing



           5   later this year.  So we're excited to get to a sort of



           6   closure on this work.



           7                  A couple of -- just to go off of



           8   Dr. Kyle's comments on sort of we're behind a bit.



           9   Just sort of stay tuned.  We had a couple of workshops



          10   last year.  It's what Dr. Krishnan is leading a group



          11   at OEHHA that just started a couple years ago



          12   concerning computational toxicology and new approach



          13   methodologies sort of really looking instead of trying



          14   to identify everything with animal studies or an epi



          15   study to be able to leverage existing information that



          16   does have those types of studies, to looking at



          17   chemical analogs and so forth from not only a



          18   scientific and technical perspective, but also the



          19   ability to use in a regulatory construct.



          20                  So I think the behindness part could



          21   maybe sort of try to -- through this, can hopefully



          22   maybe be able to get on par or catch up to some



          23   extent.  But I did want to highlight that to this



          24   group so that you're aware that we are starting this



          25   work and in the next couple years hope to have
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           1   something out in the near future.



           2             DR. BALMES:  I'm glad to hear that, Dave,



           3   because in the academic world that's already been



           4   going on for a few years, as I'm sure Dr. Krishnan



           5   knows.  But it's good to see OEHHA getting there,



           6   getting up to speed.



           7             DR. KYLE:  Dr. Balmes, if I might, just for



           8   a second.  And it's not just you.  Everyone is behind.



           9   I didn't want that to sound like it was OEHHA.  And I



          10   listened in to some of those workshops and there's



          11   some great stuff there.



          12             DR. BALMES:  I would just say this state is



          13   blessed to have OEHHA.  Most states don't have



          14   anything like this agency.



          15             DR. EDWARDS:  So we're just waiting for four



          16   more minutes.  Okay.  This is going to be the last



          17   call for anyone that wants to have a public comment go



          18   on the record.



          19                  I don't see anything in the room and



          20   we're not seeing anything online.



          21                  So with that, I will go ahead and



          22   adjourn the meeting.  Once again, thank you for



          23   everyone that attended online and in person.  And the



          24   panel.



          25                  Thank you.
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           1             (Meeting adjourned at 2:41 p.m..)
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