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Minnesota Department of Agriculture
C/O Teresa Cira
MDA Pesticide and Fertilizer Management Division

American Crystal Sugar Company
Joe Hastings General Agronomist
101 North Third Street
Moorhead, MN 56560

Minnesota Department of Agriculture,

| am Joe Hastings, the General Agronomist for American Crystal Sugar Company, and | am submitting
comment on the “Draft Chlorpyrifos Special Registration Review Scoping Document” on behalf of
American Crystal Sugar Company.

American Crystal Sugar Company is a grower-owned cooperative of 2,600 shareholders producing
sugarbeets on approximately 400,000 acres in the Red River Valley in northwest Minnesota and
northeast North Dakota. Sugar is extracted in our factories from the sugarbeets raised and then sold as
refined sugar. The United States raises roughly 1.1 million acres of sugarbeets domestically. Thisisa
relatively small acreage crop compared to other crops and keeping crop protection products labeled
that work in sugarbeets is vital as there are very few tools and options available.

Chlorpyrifos is the most effective POST insecticide product that is used by our growers for the control of
Sugarbeet Root Maggot (SBRM) flies. They are an insect pest in which their larvae feed on and damage
sugarbeet roots. Where Chlorpyrifos is needed but is not used, we can see losses of up to 2,042 lbs. of
Recoverable Sugar/acre and $300/acre in lost revenue. (Dr. Boetel NDSU Combined Analysis 2015-2018
Research).

Pictures below show SBRM larvae and resulting damage from feeding.
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Our Ag Staff is trained and are Certified Crop Advisors (CCA’s) and recommend the use of Chlorpyrifos as
a precise, targeted application, only at the right time, right place, and in the right amount. To help us do
this, we use tools to help us time the applications and find only the locations where the SBRM flies need
to be controlled. We use Chlorpyrifos to knock down the SBRM fly population to decrease the amount
of eggs laid by the flies and their resulting larvae that will feed on the sugarbeets. One item to note is
that we had very high attendance by our Ag Staff to the Chlorpyrifos Use in Minnesota webinar the MDA
put on April 8, 2020.

Typically, SBRM fly activity occurs the first 2-3 weeks in June. To help in predicting when SBRM Peak Fly
will occur, for proper timing of insecticide applications, North Dakota State University has developed a
SBRM Growing Degree Day model. Peak fly activity occurs around 650 Degree Days for SBRM.

https://ndawn.ndsu.nodak.edu/sugarbeet-growing-degree-days.html

Below is a map from June 20, 2020 showing SBRM GDD’s at that time.

(°F) (2020-06-12)

Accumulated Sugarbeet Root Maggot DD
: 599 ’-  lsts, 490

Source:NorthiDakota¥AgriculturallWeather Network((NDAWN)

https://ndawn!ndsu'nodak/edu
Copyright@INonth|DaKotalstate|Universitys

0 100 200 300 400 500 600 700
FahrenheitDD: @500 5001654} @Gt

Information on Sugarbeet Root Maggot Development
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SBRM Monitoring Stake
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In order to only treat areas that have SBRM activity with Chlorpyrifos,
our Ag Staff sets up monitoring stakes. Staff from North Dakota State
University does their own stake monitoring as well. In 2020 there were

150 total locations that were monitored every Monday, Wednesday and
Friday during the SBRM fly season.

2020 SBRM Monitoring Locations

o r -
T
| |
[ |
L -
FHEH :
)
L)
- by
|
i oy
1 i A {
1 L3 L
0
Il B § 3 o
T 3 3 a5
-
] o d
‘J— . -~
A | =
¥ LY T
T 1
o
LA . =
L
T ] ’
: £
, Lf?
L
o H = o
e B! E
— .
i H !
+, 1
» - % T
)
+
i
o
L ]
1 Comi) nEng
-
il
] -
15
-
o HH
pui
1 T ~ U O -
o 'rJ - 8
0 |
, ge.
e i B A
0
e
N !
G Law
e e 1
. » | e
T s H s
m T
. ur ""l..
[~
i
pt
! 1
3 -
. 1
o 3
(s
[
{ = 3
; -
g
i
- ()
F
. »
- |
3 1l
1
L§
4 4 It .




American
Crystal
Sugar
Company
We also take into consideration the levels of fly activity to decide on whether to treat or not based on
an economic threshold of the number of flies trapped. Dr. Boetel, entomologist with NDSU, is

conducting work to further update and refine the SBRM Economic Threshold. Below is what we use in
making treatment decisions.

Economic Risk based on Sugarbeet Root Maggot Fly Counts on Sticky-stake Traps

Daily Capture | Cumulative Capture Risk iy
(flies per stake) (flies per stake) Level* puggested ManagementToctic
0-25 0-50 Low Monitor fields closely.
26-50 51-100 Slicht 1\ postemergence. 1.nsect1.c1de may be need;d if Al at-pl.am insecticide
7 was used at a low rate or no at-plant material was applied.
A postemergence insecticide is probably justified. even if an at-plant
5175 101-150 L . msecncxc?e was apphed to the he.lc} qat a moderate or h}gh rate (a
granular insecticide can be used if 7 or more days before expected
peak fly activity: use a liquid insecticide if within 4 days of peak fly).
Apply a postemergence LIQUID insecticide as soon as possible
76- 51=2 7 B B
/=10 5200 Hicvated (repeat if daily fly counts exceed 100 per trap.).
101-150 201-300 High Apply a postemergence L.IQL 1D msectlcldc. immediately (apply it in
- 2 split applications. 7 days apart. at a moderate labeled rate.
J P T 1 101 1 -
151+ 301+ Bt Appl} a pos.tcmel glenc‘e L£(3L D ms.ectu.:lde at high labcledilatc
immediately (consider a 2™ application if daily counts resurge).

*Risk will vary based on actual peak fly activity date in a given field. Risk categories and corresponding management tactics in these
tables are based on historical population levels and associated insecticide performance in research trials. Management suggestions are
offered as general guidelines to assist growers with making informed management decisions; however, no guarantee can be made on
whether economic return will be achieved from management tactics.

**Consult the “Sugarbeet Production Guide™ (viewable on the internet at http:/Awww.sbreb.org/Production/production. htm) for this
year’s sugarbeet root maggot forecast and management recommendations. Contact your local agriculturist or Mark Boetel, NDSU
Entomologist (701-231-7901). for assistance with specific pest management decisions.

Updates on root maggot development and expected peak fly activity dates will be released on NDSU’s Crop & Pest Report and the
“Sugarbeet Growing Tips” program on several area radio stations (visit http://www.ag.ndsu.nodak.edu/aginfo/sugar/radio.html
for a list of stations and broadcast scheduling).

Through all of this monitoring, our Ag Staff has been able to develop maps of the areas affected with
SBRM and their severity. This helps us to dial in where to monitor for the potential need of a POST
treatment of Chlorpyrifos for necessary SBRM control. We are seeing the areas affected by SBRM
expanding in recent years as well as increases in the severity of the populations. This makes it critical
that there is access to Chlorpyrifos as a control option.

Please see the maps below comparing observations from the 2015 crop year to 2019. In 2019, there
were 134,000 sugarbeet acres in the Moderate to Severe SBRM areas. This represents a third of the
acres of sugarbeets we produce.
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We use all of this information to educate our grower/shareholders on the proper and effective use of
Chlorpyrifos for SBRM maggot control. This is done through Grower Seminars put on by University staff
as well as our own education class called “Your Way To Grow” given in the winter to our
grower/shareholders by our Ag Staff. Here is a link to the presentation that was given this past winter
on SBRM control.
https://www.crystalsugar.com/media/534488/sugarbeet-root-maggot-ywtg-2020.pdf

This presentation contains our recommendations of how to use Chlorpyrifos in combination with the
other insecticides available. The most effective treatments in severely affected areas require an
application of Counter (Terbufos) At-Plant, to help control larvae that come after the flies lay their eggs,
followed by a Chlorpyrifos Post application to knock down the fly population.

One-on-one conversations are also done between Agriculturists and growers throughout the year.
These conversations become more frequent as SBRM populations start to appear and decisions need to
be made on whether to make a Chlorpyrifos application as well as when and where it is needed.


https://www.crystalsugar.com/media/534488/sugarbeet-root-maggot-ywtg-2020.pdf
https://www.crystalsugar.com/media/534488/sugarbeet-root-maggot-ywtg-2020.pdf
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Through this letter the main points | wanted to present are:
e Chlorpyrifos is our most effective POST insecticide available to control SBRM flies
e When Chlorpyrifos is used it is in a very precise, targeted manner and only where needed

It is vitally important to continue to have Chlorpyrifos available as insecticide in our arsenal to control
Sugarbeet Root Maggot. We are a small industry in acres which inhibits the amount of effective
insecticides developed for sugarbeets. Sugarbeets have a big impact on the viability of farms and
production agriculture in our region, it is important to have Chlorpyrifos as an available tool to maintain
this.

As I've demonstrated in this letter, we are good stewards in the use of Chlorpyrifos and we will continue
to promote these good stewardship practices of only using Chlorpyrifos at the right times and places
where it is needed.

Please feel free to reach out to me if | can be of any further help or if you have any questions.

Thank you,

Joe Hastings
General Agronomist
American Crystal Sugar Company



AGRIGROWTH

Growing MN Food & Agriculture™ www.agrigrowth.org

September 17, 2020

Theresa Cira (Theresa.Cira@state.mn.us)
MDA Pesticide and Fertilizer Management Division
Submitted Electronically

Re: Comments on MDA’s Draft Chlorpyrifos Special Registration Review Scoping Document

The Minnesota AgriGrowth Council (AgriGrowth) appreciates the opportunity to comment on the
Minnesota Department of Agriculture’s (MDA’s) Request for Comments on Draft Chlorpyrifos Special
Registration Review Scoping Document, Minnesota State Register Vol. 43, No. 3 (July 7, 2020).

AgriGrowth is a nonprofit, nonpartisan member organization representing the agriculture and food
systems industry. Our members produce the world’s food, fuel, and fiber, and are some of the
strongest advocates around for the environment and water quality. We represent a host of farmers,
companies, and other entities that rely on chlorpyrifos for insect pest management due to its
outstanding efficacy and favorable environmental and human health characteristics.

Products containing chlorpyrifos protect more than fifty valuable U.S. food crops from destruction due
to a variety of insect pests. In addition, chlorpyrifos are highly effective in controlling a broad spectrum
of both foliar-feeding and soil-dwelling insect pests. The need to maintain access to chlorpyrifos is vital
to Minnesota producers from an insect resistance management (IRM) perspective as it relates to
commodities grown in state including corn, soybeans, sugar beets, wheat.

Upon review of the MDA’s “Draft Chlorpyrifos Special Registration Review Scoping Document,” there
are a host of references to historical USEPA-OPP (United States Environmental Protection Agency-
Office of Pesticide Program) chlorpyrifos human health risk assessments. This includes a November
2016 updated human health risk assessment that varied greatly from the traditional approach for
classifying pesticide products that was conducted in by the same agency in 2011 and 2014.

We believe this updated 2016 assessment has led to a misinterpretation of chlorpyrifos toxicity by
officials in Minnesota. This may be due to the adherence to the USEPA-OPP’s approach that the human
health endpoint for chlorpyrifos should be based on epidemiology data. In fact, previous chlorpyrifos
assessments by the USEPA-OPP in 2011 and 2014 used red blood cell acetylcholinesterase inhibition
(RBC AChEI). This method of measurement is the most sensitive mammalian toxicology endpoint
associated with exposure to chlorpyrifos and should serve as the definitive regulatory endpoint.

Due to this inconsistency, it is our belief that regulatory authorities should work within a standardized
regulatory framework relying on specified regulatory studies conducted within the regiment of “Good
Laboratory Practices” to set regulatory endpoints. It is our understanding that USEPA-OPP did none of
this when they created their 2016 Human Health Risk Assessment for chlorpyrifos.

400 Robert Street North, Suite 1520 « St. Paul, MN 55101-2069 + p: 651.905.8900 - f: 651.905.8902 - e: info@agrigrowth.org
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While the State of Minnesota relies on USEPA-OPP’s 2016 chlorpyrifos human health risk assessment
to characterize the mammalian toxicology of chlorpyrifos, it should also be noted that the USEPA-OPP
is in the final steps of updating the Agency’s human health risk assessment for chlorpyrifos — which is
scheduled to be shared publicly later this month. In addition, the USEPA-OPP is in the process of
updating their characterization of the toxicity, exposure and risk characterization associated with
chlorpyrifos use in the United States.

AgriGrowth believes the uses of chlorpyrifos registered for corn, soybeans, sugar beets and wheat are
an important tool used by farmers to combat pests that can ruin entire crops. They help farmers
control some of their most difficult pests and are critical components in the proven, scientifically based
method of pest control in which there is a lack of reliable and effective alternatives. The need to
maintain access to chlorpyrifos is vital to producers throughout the state.

In closing, AgriGrowth would respectfully ask that the Minnesota Department of Agriculture focus their
Special Review attention on USEPA-OPP’s scheduled 2020 assessment and registration review activities
for chlorpyrifos. We appreciate the opportunity and thank you for your consideration of our comments.

Sincerely,

Tamara A. Nelsen
Executive Director
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September 17, 2020

Submitted via email to:
Theresa Cira Theresa.Cira@state.mn.us
Pesticide and Fertilizer Management Division
Minnesota Department of Agriculture
625 Robert St. N. Re: Comments on the Chlorpyrifos Special
St. Paul, MN 55155 Registration Review Scoping Document

Dear Ms. Cira,

My name is Charlie Vogel, CEO of the Minnesota Association of Wheat Growers (MAWG). | work with and
represent 700+ wheat grower members throughout Minnesota. | am submitting comments on the “Draft
Chlorpyrifos Special Registration Review Scoping Document” on behalf of MAWG and its members. Maintaining
crop protection products labeled that are effective is critical for us as there are few options available because of
our relatively small number of acres compared to corn and soybeans across the United States

Wheat is produced on 1.45 million acres in Minnesota, valued at $375 million in 2019 (USDA). MAWG, in
cooperation with the Soil Health Partnership and other organizations, is making progress by increasing the acres
of wheat grown into southern Minnesota. These areas are traditionally corn-soybean rotations. Wheat is being
added to increase the crop rotation, initiate cover crops to the farming system, and reduce herbicide use while
improving soil health. Both traditional wheat growers, and those adding wheat to their farm system,
occasionally rely on chlorpyrifos to control crop pests.

This year | spoke with multiple growers who said their only effective means of controlling army worm was
chlorpyrifos. Without it they would have lost the crop. | spoke specifically with a farmer in Roseau, Minnesota.
In 15 years of wheat production their farm has had infestations of army worms several times, but never at
threshold levels that warranted the use of chlorpyrifos. However, this year those threshold levels where
breached and without this tool both his wheat and grass seed crops would have been lost. One timely
application at labeled rates of chlorpyrifos, specifically Lorsban, controlled the army worm and saved both crops.
Chlorpyrifos, and other crop protection products, are diligently used by growers per label instructions. The
profitability of their operations often relies on the appropriate use of these tools.

Itis critical to wheat farms and MAWG members that we continue to have chlorpyrifos available as an insecticide
to control army worm and other labeled pests. We are a relatively small industry, compared to corn and
soybeans, and as a result do not receive a lot of attention from pesticide companies to develop new tools to use.
Wheat is a critical rotational crop that supports many farms in NW Minnesota. We are making a concentrated
effort to expand wheat into Southern Minnesota to improve soil health through increased crop rotation and
utilization of cover crops. Both the wheat farmers in NW MN and those potential growers in Southern MN relay
on tools such as chlorpyrifos to make wheat production a profitable proposition when pest pressure occurs.

Please contact me if you have any questions.

Sincerely,

P

Charlie Vogel
CEO


mailto:Theresa.Cira@state.mn.us
https://mnwheat.org
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Minnesota Farm Bureau®

farmers « families « food
September 17, 2020

Theresa Circa

Minnesota Department of Agriculture
625 Robert Street North

St. Paul, MN 55155
Theresa.Cira@state.mn.us

Submitted via email

Re: Request for Comments on the Draft Chlorpyrifos Special Registration Review Scoping Document

On behalf of the Minnesota Farm Bureau Federation (MFBF), we respectfully submit the following comments
regarding the Draft Chlorpyrifos Special Registration Review Scoping Document and request the Minnesota
Department of Agriculture (MDA) consider the concerns outlined below.

Chlorpyrifos is a critical tool used to protect agricultural crops and other plants from harmful pests. Farmers
take stewardship of crop protection products seriously and use these tools, like chlorpyrifos, safely and in
accordance with the label.

Currently, there is no comparable, effective alternative for farmers to utilize from an insect resistance
standpoint. Without an alternative tool, it is vital to maintain access to chlorpyrifos to allow farmers the ability
to protect their crops.

Specifically, MFBF opposes restrictions on the use of chlorpyrifos in the state of Minnesota.

MFBF appreciates the opportunity to provide comments on this important topic. If you have any additional
guestions, please do not hesitate to reach out.

Respectfully,

Kevin Paap
President

Physical Address: 3080 Eagandale Place, Eagan, MN 55121-2118  Mailing Address: P.O. Box 64370, St. Paul, MN 55164-0370

Phone: 651.768.2100 Fax: 651.768.2159  Email: inffo@fbmn.org  www.fobmn.org


mailto:Theresa.Cira@state.mn.us
www.fbmn.org
mailto:info@fbmn.org

Minnesota Nursery &
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1831 Lexington Ave. N. « Roseville, MN 55113
651-633-4987 « Fax 651-633-4986 » www.MNLA.biz

September 17, 2020

TO: Theresa Cira, Minnesota Department of Agriculture (MDA) Pesticide and Fertilizer Management
Division

FROM: James Calkins, Minnesota Nursery and Landscape Association (MNLA)

RE: Draft Chlorpyrifos Special Registration Review Scoping Document — Public Comments

Dear Ms. Cira:

We have reviewed the draft Chlorpyrifos Special Registration Review Scoping Document and related
materials and, on behalf of the Minnesota Nursery and Landscape Association (MNLA), we thank you and
the Minnesota Department of Agriculture (MDA) for the opportunity to comment on the proposed MDA
special registration review process for the organophosphate insecticide chlorpyrifos. Given the documented
concerns about surface water contamination in some areas of the state and the potential human and
environmental risks of exposures to chlorpyrifos via a variety of pathways, the MNLA supports the proposed
special regulation review of chlorpyrifos and its use in Minnesota. At the same time, chlorpyrifos is the most
widely used insecticide in the United States and in Minnesota as a consequence of its effectiveness in
controlling a number of important insect pests and it is, therefore, important that the review be detailed and
comprehensive and that any changes in registration be science-based, well documented, and justified.
Although the use of chlorpyrifos in nursery and landscape situations in Minnesota is generally limited,
important uses remain including the use of chlorpyrifos as an accepted dip and drench treatment for the
control of Japanese beetle larvae (grubs) under the Japanese Beetle Harmonization Plan. In addition, limited
use does not imply that a pesticide is not an important part of pest management under certain circumstances
as part of an integrated pest management strategy, but does suggest that the potential for negative impacts
would also be reduced so long as the product is used properly based on label requirements.

As for the review of any pesticide, it is imperative that the special registration review for chlorpyrifos
includes documentation and a comprehensive review and understanding of the various, crop- and pest-
specific uses of chlorpyrifos-based products in Minnesota, including nursery and landscape uses, and an
analysis of the impacts of any additional restrictions that might be proposed. Determining the sources of
chlorpyrifos contamination and whether these pathways can be effectively mitigated through enhanced best
management practices should, of course, also be important components of the review. In all cases, if further
restrictions or the elimination of certain uses are ultimately proposed, the availability and efficacy of
alternatives should be addressed and should include a cost benefit analysis.

Finally, education, including certification programs, can be effective in reducing pesticide use and the human
health and environmental impacts that can result from pesticide use and especially when pesticides are used
indiscriminately and improperly. A detailed review and analysis of the MDA’s education and outreach
efforts related to chlorpyrifos will also be important in understanding and assessing the effectiveness of these
educational efforts and in the planning and implementation of future education and outreach initiatives
specific to chlorpyrifos and to pesticides in general. More specifically, are these educational efforts
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effective, and if not why not, and how might they be improved? Meaningful outcomes are important and the
effectiveness of educational and regulatory activities should be reviewed and assessed on a regular basis.

In summary, the MNLA supports the review of pesticides by the MDA and science-based restrictions on
pesticide use when justified for the protection of human and animal health and the environment and this
includes the proposed special regulation review of the insecticide chlorpyrifos.

Once again, we thank you for the opportunity to comment on the chlorpyrifos special registration review
process and we offer our assistance if it would be helpful as the review progresses.

Respectfully submitted,

James Calkins

Regulatory Affairs Manager — MNLA
jim@mnla.biz; 952-935-0682

1813 Lexington Avenue N., Roseville, MN 55113
651-633-4987
651-633-4986 (FAX)

FOUNDATION | Lim@mnla.biz
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Minnesota
GROWERS ASSOCIATION

September 17, 2020

Theresa Circa

Minnesota Department of Agriculture
Pesticide and Fertilizer Management Division
625 Robert Street North

St. Paul, MN 55155

RE: Comments on draft Chlorpyifos special registration review scoping document
Dear Ms. Circa:

The Minnesota Corn Growers Association (MCGA) appreciates the opportunity to comment on the Minnesota
Department of Agriculture’s (MDA) draft chloryrifos special registration review scoping document. MCGA
represents nearly 6,500 dues-paying corn farmer members and the 24,000 Minnesota corn farmers who
contribute to the corn checkoff program.

Chlorpyifos is a critical crop protection tool for Minnesota farmers and it remains vital that growers have access
to this tool through pesticide registration. Access to this tool is important for growers because there is a lack of
reliable and effective alternatives to manage arthropod pests and maintaining access to chlorpyrifos is essential
from an insect resistance management (IRM) perspective.

The draft scoping document relies on the U.S. Environmental Protection Agency’s Office of Pesticide Program
(EPA-OPP) 2016 chlorpyrifos Human Health Risk Assessment to characterize the mammalian toxicology of
chrlopyrifos. However, EPA-OPP is in the final stages of updating the Human Health Risk Assessment for
chrlopyrifos and should be publically available soon. Additionally, U.S. EPA-OPP is scheduled to post a proposed
Registration Review Interim Decision for chlorpyrifos October 2020. In order to have the best available information
for the MDA special registration review, MCGA urges MDA to focus on the latest EPA-OPP assessments of
chlorpyrifos.

In summary, MCGA urges MDA to maintain grower access to chlorphyifos as a crop protection tool and use the
most up to do information from U.S. EPA-OPP assessments of chlorpyrifos.

Thank you for considering our comments on the draft Chlorpyifos special registration review scoping document.

Sincerely,

one»

Les Anderson
President
Minnesota Corn Growers Association
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Minnesota © North Dakota email: information@rrvsaa.com

September 17, 2020

Theresa Cira Submitted via email to:
Pesticide and Fertilizer Management Division Theresa.Cira@state.mn.us
Minnesota Department of Agriculture

625 Robert St. N.

St. Paul, MN 55155

Re: Comments on the Chlorpyrifos Special Registration Review Scoping Document
Dear Ms. Cira,

I am Neil Rockstad, the President of the Red River Valley Sugarbeet Growers Association
(RRVSGA) and a sugarbeet farmer from Ada, Minnesota. | am submitting comments on the “Draft
Chlorpyrifos Special Registration Review Scoping Document” on behalf of the RRVSGA and its
members.

The RRVSGA represents the 2,600 sugarbeet growers who own American Crystal Sugar Company.
Our members represent over one third of the total sugarbeet production in the United States.
Maintaining crop protection products that are labeled for and work in sugarbeets is critical for us
as there are very few options available because of our relatively small number of acres across the
United States.

Chlorpyrifos is the most effective POST insecticide product that is used by our members for the
control of sugarbeet root maggot (SBRM) flies. The SBRM is an insect pest whose larvae feed on
and destroy sugarbeet roots. Where Chlorpyrifos is needed but is not used can cause losses of
up to 2,042 Ibs. of Recoverable Sugar/acre and $300/acre in lost revenue (Dr. Boetel NDSU
Combined Analysis 2015-2018 Research). SBRM has continued to expand in severity throughout
our growing region and it is vital we maintain the use of Chlorpyrifos to control SBRM.

Like the vast majority of our members, | only use Chlorpyrifos when it is absolutely necessary to
control the damaging SBRM. As a best management practice, sugarbeet growers only make
precise, targeted applications. If we apply a product too early, too late, or in the wrong amounts,



we are only hurting ourselves. We use “monitoring stakes” from agriculturalists from the
American Crystal Sugar Company and routinely visit with them to ensure we make timely
applications when SBRM are at the economic thresholds. American Crystal agriculturists use
research and data from North Dakota State University (NDSU), our local agriculture university, to
base their recommendations. Additionally, our Cooperative, the American Crystal Sugar
Company, and NDSU produce maps and records populations of SBRM to ensure we know where
to scout for the pest. We also attend numerous seminars hosted by American Crystal trained
agriculturalists and the University system which fully explain how to make safe applications.

Itis critical to my farm and the RRVSGA members that we continue to have Chlorpyrifos available
as an insecticide to control SBRM. We are an exceedingly small industry, which does not receive
a lot of attention from pesticide companies to develop new tools to use. As a result, our members
have few, if any, alternative products to use. Sugarbeets are the only thing that is keeping me
profitable at the farm, without them | may not continue to farm. And without Chlorpyrifos, | may
not continue to raise sugarbeets.

Please reach out with any additional questions.
Sincerely,

Neil Rockstad

President
Red River Valley Sugarbeet Growers Association
Ada, Minnesota
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Southern Minnesota Beet Sugar Cooperative

Minnesota Department of Agriculture
625 Robert Street North

St. Paul, MN 55155

September 8, 2020

Dear Minnesota Department of Agriculture Officials,

| am writing this letter in support of the continued registration of chlorpyrifos. My name is Mark
Bloomquist and | am the Research Director at Southern Minnesota Beet Sugar Cooperative in
Renville Minnesota. Southern Minnesota Beet Sugar Cooperative is a cooperative of 500
shareholder growers in west-central Minnesota. Our producers raise approximately 120,000
acres of sugar beets for processing into sugar and feed by-products each season. Chlorpyrifos is
an important tool for sugar beet production in our growing area.

The most common insect pests of sugar beets in our growing area are various species of
cutworms in the spring, and lygus bugs during the summer months. These insects can reduce the
production potential of fields and thus the potential income for our shareholders. Alternative
insecticides are available for these two insects; however, the most commonly available
alternatives are both in the pyrethroid family. The loss of chlorpyrifos would place increasing
selection pressure on the pyrethroid insecticides and risk the development of pyrethroid resistant
or tolerant insect pests on our sugar beet crop. The continued registration of chlorpyrifos allows
for effective insecticide choices in an integrated pest management system.

In the southern Minnesota growing area, sugar beet root maggot is not an issue for sugar beet
production. In the Red River Valley however the root maggot is a major sugar beet production
issue. The availability of chlorpyrifos is an important tool for effective management of this insect
pest. The continued registration of chlorpyrifos will be important for sugar beet production in
Minnesota.

Thank you for the opportunity to express the importance of chlorpyrifos for sugar beet
production in Minnesota. Feel free to contact me with any questions.

Sincerely,
U Ses

Mark Bloomquist
Research Director

Email: info@smbsc.com Website: www.smbsc.com
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Good afternoon Theresa,

Chlorpyrifos is a critical tool for me as a farmer. This is especially true when |
am controlling the soybean aphid. Chlorpyrifos Is one of the most effective
control tools | have. This is even more true when | also have spider mites at the
same time as soybean aphids. This is one of the few chemicals that control both
pests.

If you need to limit the use of chlorpyrifos, please do so on a use by use
basis. Out options are limited in pest control in soybeans!!

Thank you for your consideration!
Paul Groneberg



@ CORTEVA 9530 Zionovile Road
agriscience Indianapolis, IN 46268
USA

September 17, 2020

Theresa Cira

Minnesota Department of Agriculture
Pesticide and Fertilizer Management Division
625 Robert Street North

St. Paul, MN 55155-2538

COMMENTS ON CHLORPYRIFOS SPECIAL REGISTRATION REVIEW SCOPING DOCUMENT

Dow AgroSciences LLC appreciates the opportunity to comment on the draft Chlorpyrifos Special Registration
Review Scoping Document (July 20, 2020). Our response is outlined in the attached document, “The Minnesota
Department of Agriculture Proposal for a Chlorpyrifos Special Registration Review. Comments by Dow
AgroSciences LLC, September 17, 2020”.

Summary of Comments:

1. Minnesota Department of Agriculture (MDA) relies on USEPA-OPP’s 2016 chlorpyrifos Human
Health Risk Assessment to characterize the mammalian toxicology of chlorpyrifos. MDA should be
aware USEPA-OPP is in the final steps of updating the Agency’s Human Health Risk Assessment for
chlorpyrifos which is scheduled to be shared publicly soon. In addition, USEPA-OPP is scheduled to
post a proposed Registration Review Interim Decision for chlorpyrifos in October 2020. To keep the
MDA Special Registration Review current, we ask MDA to focus on the contemporary USEPA-OPP
assessment of chlorpyrifos.

2. By relying on the USEPA’s assessment from 2016, MDA mischaracterizes chlorpyrifos’s mammalian
toxicity. In 2016, USEPA-OPP felt the human health endpoint for chlorpyrifos should be based on
(and calculated from) epidemiology data which was an unprecedented and inappropriate approach. In
2019, USEPA signaled they may be moving away from this unusual approach they took in 2016.

3. Regulatory authorities should work within a standardized regulatory framework relying on specified
regulatory studies conducted within the regiment of “Good Laboratory Practices” to set regulatory
endpoints. USEPA-OPP did not follow this approach when they created their highly unusual 2016
Human Health Risk Assessment for chlorpyrifos which differed greatly from their previous
chlorpyrifos assessments (e.g. 2011 and 2014).

4. For nearly 50 years, Red blood cell acetylcholinesterase inhibition has been and remains the most
sensitive mammalian toxicology endpoint associated with exposure to chlorpyrifos and should serve as
the definitive regulatory endpoint.

5. ltiscritically important to maintain currently approved crops and pests on chlorpyrifos labels for growers
in MN. Key reasons supporting this include a lack of reliable, effective alternative products and the
importance of having chlorpyrifos (Group 1B) available for resistance management in insecticide spray
programs.

® ™ Trademarks of Dow AgroSciences, DuPont or Pioneer and their affiliated companies or respective owners.

*Member of Corteva Agriscience Group of Companies corteva.com @corteva
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We would be pleased to further discuss our comments on chlorpyrifos with MDA Pesticide and Fertilizer

Management Division. If you have any questions or require additional information, please contact me at (403)
481-6939 (carol.saunders@corteva.com).

Sincerely,

(ﬁxgg{wn.

Carol Saunders

North and West State Regulatory Leader

US Regulatory & Public Affairs - Crop Protection
(403) 481-6939

Enclosures

cc:  B. Houtman, 308/2E
C. Saunders, 308/2E
K. Shears, 308/2E
H. Reistad, 308/2E
MN State Action File

® ™ Trademarks of Dow AgroSciences, DuPont or Pioneer and their affiliated companies or respective owners.

*Member of Corteva Agriscience Group of Companies corteva.com @corteva
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The Minnesota Department of Agriculture Proposal for a Chlor pyrifos Special

Registration Review

Comments Respectfully Submitted by Dow AgroSciences LLC
(Member of the Corteva Agriscience Group of Companies)

September 17, 2020
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Summary

Within the draft scoping document, Minnesota Department of Agriculture (MDA) repeatedly cites
historical United States Environmental Protection Agency-Office of Pesticide Program (USEPA-
OPP) Chlorpyrifos Human Health Risk Assessments. We ask MDA to be aware USEPA-OPP is
inthefinal steps of updating the Agency’s Human Health Risk Assessment for chlorpyrifoswhich
is scheduled to be shared publicly soon. In addition, USEPA-OPP is scheduled to post a proposed
Registration Review Interim Decision for chlorpyrifos October 2020. To keep their “Special
Registration Review” current, we ask MDA to focus on the contemporary USEPA-OPP

assessment of chlorpyrifos.

Our company asks regulatory authorities to work within a standardized regulatory framework
relying on specified regulatory studies to establish regulatory endpoints. USEPA-OPP did not
follow thistraditional approach when they created their highly unusual 2016 Risk Assessment for
chlorpyrifos which differed greatly from their previous chlorpyrifos assessments (e.g. 2011 and
2014).

By relying on the USEPA-OPFP’s chlorpyrifos assessment from 2016, MDA mischaracterizes
chlorpyrifos'smammalian toxicity. Intheir 2016 assessment, USEPA-OPP felt the human health
endpoint for chlorpyrifos should be based on (and cal culated from) epidemiology data which was
an unprecedented and inappropriate approach. Importantly, in 2019 USEPA signaled they may
be moving away from the unusual approach they took in 2016. Looking back at a2016 assessment
to support action of chlorpyrifos, however, ignores that EPA has made no final, reviewable
determinations regarding the safety of chlorpyrifosthat have changed its 2006 final determination
that the use of chlorpyrifos consistent with the current regulatory standard presents a reasonable
certainty of no harm. EPA hasitself acknowledged the tentative, non-binding nature of its recent

risk assessments with respect to chlorpyrifos.

For nearly 50 years, Red blood cell acetylcholinesterase inhibition has been and remains the most
sensitive mammalian toxicology endpoint associated with exposure to chlorpyrifos and should

serve as the definitive human exposure regulatory endpoint.
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Background

Chlorpyrifos is an organophosphorus insecticide first registered in the United States in 1965.
Products containing chlorpyrifos protect more than fifty valuable U.S. food crops from destruction
due to avariety of insect pests. Key crop uses include citrus fruits, corn, cotton, soybeans, sugar
beets, and wheat. Chlorpyrifos has been one of the most widely used insecticides in the world,
with uses approved globally. The sustained importance of chlorpyrifosfor insect pest management

is due to its outstanding efficacy and favorable environmental and human health characteristics.

Chlorpyrifos is highly effective in controlling a broad spectrum of both foliar-feeding and soil-
dwelling insect pests, and its important role in resistance management and integrated pest

management programs is widely recognized.

Chlorpyrifos exhibits moderate mammalian toxicity and is not carcinogenic, a selective
reproductive or developmental toxicant, or an endocrine disruptor. Inhibition of blood

cholinesterase has been used as a protective regulatory health endpoint.

Chlorpyrifos is biodegradable and has only short-to-moderate persistence in most environmental
settings. In terrestrial ecosystems, chlorpyrifos rapidly dissipates from plant foliage (half-lives of
<1-7 days). Soil surface half-lives are typically on the order of afew days to two weeks, whereas
subsurface chlorpyrifos may demonstrate dissipation half-lives of one to two months. In aguatic
ecosystems, chlorpyrifos dissipates very rapidly (half-life <24 hours) from the water column, and

dissipation from sediments is like that observed for soils.

Ongoing US Regulatory Assessments - Chlorpyrifos

Throughout the draft scoping document, MDA repeatedly references historica USEPA-OPP
chlorpyrifos human health risk assessments. In particular, MDA relies heavily on USEPA-OPP’s
November 2016 Human Health Risk Assessment to characterize the potential toxicity, potential
human exposure and alleged risks associated with the use of chlorpyrifosinthe US. It isimportant
to note that the 2016 update to USEPA-OPP's chlorpyrifos human health risk assessment was
highly unusual and varied greatly from their traditiona approach for characterizing pesticide

products including their previous chlorpyrifos assessments (e.g. 2011 and 2014).
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We support MDA’ s priority of avoiding “ Special Reviews’ that are redundant to those conducted
by USEPA-OPP (see page 2 of the draft scoping document). With that in mind, we ask MDA to
be aware USEPA-OPP is in the process of updating their chlorpyrifos human health risk
assessment. In fact, they are reaching the final stepsin that process.

In the July 2019 USEPA filing with the US Court of Appedls for the 9 Circuit: “Chlorpyrifos;
Final Order Denying Objections to March 2017 Petition Denial Order” (Appendix |, page
35566 of that document):

“ EPA remains committed to expediting itsregistration review determination so that
it is completed well in advance of the October 2022 deadline. To that end, EPA
anticipates making available any updates to the human health and drinking water

assessments for public availability and comment by summer of 2020.

The Proposed Interim Decision incorporating these updated assessments is
anticipated for public availability and comment by October 2020.”

In the same document (Appendix I, page 33563), the following statement suggests USEPA-OPP,
in their chlorpyrifos risk assessment update may be moving in adirection on endpoint setting that

is different from what they chose for their 2016 assessment:

“The lack of a mechanistic understanding for effects on the developing brain
precludes EPA from validly or reliably assessing potential differences (and
similarities) between laboratory animals and humanswith respect to dose-response
and temporal windows of susceptibility. In the absence of this information, EPA
hasno valid or reliable waysto bridge the scientific inter pretation of the laboratory
studies and epidemiology studies with chlorpyrifos.”

In conclusion, to prevent redundancy, MDA rightfully relies on the science reviews of USEPA-
OPPto characterize the toxicity, potential exposures and risks associated with the uses of pesticide
products such as chlorpyrifos. USEPA has signaled their intention to soon update their
chlorpyrifos human health risk assessment and has indicated that assessment could be significantly
different than their 2016 document. We ask MDA to focus their Special Review attention on
USEPA-OPP's scheduled 2020 updated assessment and registration review activities for

chlorpyrifos.
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Moreover, taking action on chlorpyrifos based on the 2016 document ignores the fact that EPA
has made no final, reviewable determinations regarding the safety of chlorpyrifos that have
changed its 2006 final determination that the use of chlorpyrifos consistent with the current
regulatory standard presents a reasonable certainty of no harm. See EPA, Findlization of Interim
Reregistration Eligibility Decision (IREDs) and Interim Tolerance Reassessment and Risk
Management Decisions (TREDs) for the Organophosphate Pesticides, and Completion of the
Tolerance Reassessment and Reregistration Eligibility Process for the Organophosphate
Pesticides, July 31, 2006 ("EPA has concluded, after completing its assessment of the cumulative
risk associated with exposuresto al of the OPs, that . . . the pesticide tolerances [for chlorpyrifos]

. . meet the safety standard under Section 408(b)(2) of the FFDCA"). This is the only finad
determination regarding the safety of chlorpyrifos tolerances that is currently in effect, as EPA's
Registration Review of chlorpyrifosisongoing. See New York v. EPA, 350 F. Supp. 2d 429, 435-
36 (S.D.N.Y. 2004) ("[T]heissuance of a RED, whether it be one revoking, modifying, or leaving
in place atolerance, constitutes the agency's final determination, at the conclusion of a statutorily
mandated review process, on the safety of the tolerance in question.”), aff'd sub nom. Nat. Res.
Def. Council v. Johnson, 461 F.3d 164 (2d Cir. 2006).

The EPA has never taken any final agency action subject to judicial review that departs
from its 2006 final determination. To the contrary, any statements EPA made prior to its July
2019 USEPA'’s Fina Order Denying Objections to the March 2017 Petition Denia Order
(Appendix 1) were part of the Agency's non-binding, deliberative process. See Appendix 111 for

further discussion on thisissue.

Chlorpyrifos Mammalian Toxicity and Human Exposure and Risk
Characterization in the US

As stated earlier, the draft MDA * Special Review” scoping document cites and relies heavily on
the USEPA-OPP chlorpyrifos human health risk assessment for chlorpyrifos from November
2016. It is important to recognize that the USEPA-OPP's 2016 assessment — in particular by
relying on epidemiology data for regulatory endpoint setting - was vastly inconsistent with their
standardized approach to characterizing human exposure and risk for pesticide products. In
addition, the unprecedented approach USEPA-OPP selected for their 2016 assessment relied on
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significantly different approaches and drew wildly different conclusions than their previous
chlorpyrifos assessments - including USEPA-OPP’ s most recent final chlorpyrifosrisk assessment
from 2006 and updates they released in 2011 and 2014.

Dow AgroSciences prepared detailed comments in response to USEPA-OPP's 2016 risk
assessment (Appendix 1) which challenged the Agency’'s proposed approaches and the
conclusions of their work. If MDA continuesto rely on USEPA-OPP’s 2016 chlorpyrifos human
health risk assessment, we ask MDA to review and consider as part of their proposed “ Special
Registration Review” of chlorpyrifos the detailed information provided in Appendix 1l of this

document.

In 2017, USEPA issued an order denying an administrative petition to revoke all tolerances and
cancel al registrationsfor chlorpyrifos. EPA denied the Petition on the grounds that the scientific
evidence was not sufficient to support the relief requested and required further study. Inresponse,
petitioners submitted Objections to EPA’s order denying the Petition. Dow AgroSciences
subsequently prepared and submitted a Response to Objections to support EPA’s denial of the
Petition and to clarify the scientific and factual record. This detailed, comprehensive overview of
chlorpyrifos toxicity, exposure and risk is provided within this document as Appendix I11. We
ask MDA to consider this detailed information as part of their proposed “Special Registration

Review” of chlorpyrifos.

RBC Acetyl Cholinesterase Inhibition is the Definitive Regulatory

Endpoint for Human Exposure

A key issue raised in MDA'’s draft scoping document is the identification of the definitive
mammalian toxicology endpoint for chlorpyrifos. Red blood cell cholinesterase inhibition (RBC
ChEl) has been used historically as the relevant and sensitive regulatory marker of exposure for
chlorpyrifos and subsequently as the regul atory endpoint for use in human health risk assessment.
The scientific database for chlorpyrifos continues to be consistent with this position and several of
USEPA’s FIFRA Science Advisory Panels have aso confirmed the use of RBC ChEl as the
appropriate POD in regulatory decision-making. Over the past several years, investigators have
explored non-cholinergic modes of action for chlorpyrifos and some have contended that
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neurodevelopmental outcomes/effects are occurring below the threshold for cholinesterase

inhibition (brain, RBC, or plasma cholinesterase).

In the July 2019 USEPA’s Fina Order Denying Objections to the March 2017 Petition Denial
Order (Appendix 1) five laboratory animal studies were referenced as under review for
consideration within an assessment of potential neurodevel opmental/behavioral effects. Corteva
Agriscience prepared and submitted a review of these five studies, particularly in relation to
inhibition of red blood cell (RBC) acetylcholinesteraseto USEPA. Thisreview isincluded inthis

document as Appendix IV.

The information summarized within Appendix IV reaffirms RBC cholinesterase inhibition (ChEl)
as a definitive endpoint that is protective of other potential toxicity, including
neurodevelopmental/behavioral toxicity. Based on the outcomes, limitations and uncertainties
associated with these five studies, reports of neurodevelopmental effects occurring in laboratory
animal studies at levels below the threshold for RBC cholinesterase inhibition are not supported.

In conclusion, there are no known neurodevel opmental effects/outcomes in studies that are below
the threshold associated with RBC ChEIl and this endpoint continues to be protective of al
toxicities, including neurodevelopmental toxicity.
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: Parts
Commodity per million

o101 (VR - | PSP R URPPR 0.02
Poultry, meat .........cccoeeeee. 0.1
Poultry, meat byproducts 0.3
Rye, forage 1
Rye, grain ...... 0.08
Rye, hay ..... 1.5
Rye, straw .. 2
Sheep, fat ...... 0.2
Sheep, meat ........ccceeueen 0.4
Sheep, meat byproducts 0.8
Sorghum, grain, forage ....... 0.4
Sorghum, grain, grain ..... 0.3
Yo (o a0 a e[ = U1 TRE=1 (o)=Y ST ROP USSP 1
Sunflower subgroup 20B .... 0.3
Teff, forage .....cocvvvvveennenne 1
Teff, grain ....... 0.08
Teff, hay ..... 1.5
Teff, straw ............. 2
L= =] (=T o = V1 o ST PRT PP PPI 0.015
B 1Tz 1LY (o] - Vo T= U PP R TR 1
Triticale, grain 0.08
Triticale, hay 1.5
Triticale, straw 2
Vegetable, brassica, head and stem, group 5—16, except CAUlIfIOWET ..........oooiiiiiiiii i 2

1 This tolerance expires on January 24, 2020.

* * * * *
[FR Doc. 2019-15648 Filed 7-23-19; 8:45 am]
BILLING CODE 6560-50—-P

ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 180
[EPA-HQ-OPP-2007-1005; FRL-9997-06]
Chlorpyrifos; Final Order Denying

Objections to March 2017 Petition
Denial Order

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Order.

SUMMARY: In this Order, EPA denies the
objections to EPA’s March 29, 2017
order denying a 2007 petition from the
Pesticide Action Network North
America (PANNA) and the Natural
Resources Defense Council (NRDC) to
revoke all tolerances and cancel all
registrations for the insecticide
chlorpyrifos. This order is issued under
section 408(g)(2)(C) of the Federal Food,
Drug, and Cosmetic Act (FFDCA) and
constitutes final agency action on the
2007 petition. The objections were filed
by Earthjustice on behalf of 12 public
interest groups, the North Coast Rivers

Alliance, and the States of New York,
Washington, California, Massachusetts,
Maine, Maryland, and Vermont.

DATES: This Order is effective July 24,
2019.

ADDRESSES: The docket for this action,
identified by docket identification (ID)
number EPA-HQ-OPP-2007-1005, is
available at http://www.regulations.gov
or at the Office of Pesticide Programs
Regulatory Public Docket (OPP Docket)
in the Environmental Protection Agency
Docket Center (EPA/DC), West William
Jefferson Clinton Bldg., Rm. 3334, 1301
Constitution Ave. NW, Washington, DC
20460-0001. The Public Reading Room
is open from 8:30 a.m. to 4:30 p.m.,
Monday through Friday, excluding legal
holidays. The telephone number for the
Public Reading Room is (202) 566—1744,
and the telephone number for the OPP
Docket is (703) 305-5805. Please review
the visitor instructions and additional
information about the docket available
at http://www.epa.gov/dockets.

FOR FURTHER INFORMATION CONTACT:
Pesticide Re-Evaluation Division
(7508P), Office of Pesticide Programs,
Environmental Protection Agency, 1200
Pennsylvania Ave. NW, Washington, DC
20460-0001; telephone number: (703)
347-0206; email address:
OPPChlorpyrifosInquiries@epa.gov.

SUPPLEMENTARY INFORMATION:
I. General Information
A. Does this action apply to me?

In this document, EPA denies all
objections in response to a March 29,
2017 order denying the 2007 PANNA
and NRDC petition requesting that EPA
revoke all tolerances and cancel all
pesticide product registrations for
chlorpyrifos. In addition to the
Petitioners, this action may be of
interest to agricultural producers, food
manufacturers or pesticide
manufacturers, and others interested in
food safety issues generally. The
following list of North American
Industrial Classification System
(NAICS) codes is not intended to be
exhaustive, but rather provides a guide
to help readers determine whether this
document applies to them. Potentially
affected entities may include:

¢ Crop production (NAICS code 111),
e.g., agricultural workers; greenhouse,
nursery, and floriculture workers;
farmers.

e Animal production (NAICS code
112), e.g., cattle ranchers and farmers,
dairy cattle farmers, livestock farmers.

¢ Food manufacturing (NAICS code
311), e.g., agricultural workers; farmers;
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greenhouse, nursery, and floriculture
workers; ranchers; pesticide applicators.

¢ Pesticide manufacturing (NAICS
code 32532), e.g., agricultural workers;
commercial applicators; farmers,
greenhouse, nursery, and floriculture
workers; residential users.

B. What action is the agency taking?

In this order, EPA denies objections to
EPA'’s order of March 29, 2017 (the
Denial Order), in which EPA denied a
2007 petition (the Petition) from
PANNA and NRDC (the Petitioners) that
requested that EPA revoke all tolerances
for the pesticide chlorpyrifos
established under FFDCA section 408.
(Ref. 1) The Petition also sought the
cancellation of all chlorpyrifos pesticide
product registrations under section 6 the
Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA), 7 U.S.C. 136d.

The Petition raised the following
claims regarding both EPA’s 2006
FIFRA reregistration decision and active
registrations of chlorpyrifos in support
of the request for tolerance revocations
and product cancellations:

1. EPA has ignored genetic evidence
of vulnerable populations.

2. EPA has needlessly delayed a
decision regarding endocrine disrupting
effects.

3. EPA has ignored data regarding
cancer risks.

4. EPA’s 2006 cumulative risk
assessment (CRA) for the
organophosphates misrepresented risks
and failed to apply FQPA 10X safety
factor. (Note: For convenience’s sake,
the legal requirements regarding the
additional safety margin for infants and
children in FFDCA section 408(b)(2)(C)
are referred to throughout this response
as the “FQPA 10X safety factor” or
simply the “FQPA safety factor.” Due to
Congress’ focus on both pre- and post-
natal toxicity, EPA has interpreted this
additional safety factor as pertaining to
risks to infants and children that arise
due to pre-natal exposure as well as to
exposure during childhood years.)

5. EPA has over-relied on registrant
data.

6. EPA has failed to properly address
the exporting hazard in foreign
countries from chlorpyrifos.

7. EPA has failed to quantitatively
incorporate data demonstrating long-
lasting effects from early life exposure to
chlorpyrifos in children.

8. EPA has disregarded data
demonstrating that there is no evidence
of a safe level of exposure during pre-
birth and early life stages.

9. EPA has failed to cite or
quantitatively incorporate studies and
clinical reports suggesting potential

adverse effects below 10%
cholinesterase inhibition.

10. EPA has failed to incorporate
inhalation routes of exposure.

EPA’s Denial Order denied the
Petition in full (82 FR 16581). Prior to
issuing that order, EPA provided the
Petitioners with two interim responses
on July 16, 2012 and July 15, 2014. The
July 16, 2012 response denied claim 6
(export hazard) completely, and that
portion of the response was a final
agency action. The remainder of the July
16, 2012 response and the July 15, 2014
response expressed EPA’s intention to
deny six other petition claims (1-5 and
10). (Note: In the 2012 response, EPA
did, however, inform Petitioners of its
approval of label mitigation (in the form
of rate reductions and spray drift
buffers) to reduce bystander risks,
including risks from inhalation
exposure, which in effect partially
granted Petition claim 10.) EPA made
clear in both the 2012 and 2014
responses that, absent a request from
Petitioners, EPA’s denial of those six
claims would not be made final until
EPA finalized its response to the entire
Petition. Petitioners made no such
request, and EPA therefore finalized its
response to those claims in the Denial
Order.

The remaining Petition claims (7-9)
all related to same issue: Whether the
potential exists for chlorpyrifos to cause
neurodevelopmental effects in children
at exposure levels below EPA’s existing
regulatory standard (10% cholinesterase
inhibition). Because these claims raised
novel, highly complex scientific issues,
EPA originally decided it would be
appropriate to address these issues in
connection with the registration review
of chlorpyrifos under FIFRA section 3(g)
and decided to expedite that review,
intending to finalize it several years in
advance of the October 1, 2022
registration review deadline. EPA
decided as a policy matter that it would
address the Petition claims raising these
matters on a similar timeframe.
Although EPA had expedited its
registration review to address these
issues, the Petitioners were not satisfied
with EPA’s progress in responding to
the Petition, and they brought legal
action in the Ninth Circuit Court of
Appeals to compel EPA to either issue
an order denying the Petition or to grant
the Petition by initiating the tolerance
revocation process. Following several
rounds of litigation (see discussion of
the litigation in Unit III. of this Order),
EPA was ordered by the Ninth Circuit
to issue either a tolerance revocation
rule or an order denying the Petition by
March 31, 2017. In re Pesticide Action
Network of North America v. EPA, 840

F.3d (9th Cir. 2016). Accordingly, in
compliance with the court’s order, the
Denial Order also finalized EPA’s
response on claims 7-9. As to those
claims, EPA concluded that, despite
several years of study, the science
addressing neurodevelopmental effects
remains unresolved and that further
evaluation of the science during the
remaining time for completion of
registration review was warranted
regarding whether the potential exists
for adverse neurodevelopmental effects
to occur from current human exposures
to chlorpyrifos. EPA therefore denied
the remaining Petition claims,
concluding that it was not required to
complete—and would not complete—
the human health portion of the
registration review or any associated
tolerance revocation of chlorpyrifos
without resolution of those issues
during the ongoing FIFRA registration
review of chlorpyrifos.

In June 2017, several public interest
groups and states filed objections to the
Denial Order pursuant to the procedures
in FFDCA section 408(g)(2).
Specifically, Earthjustice submitted
objections on behalf of the following 12
public interest groups: Petitioners
PANNA and NRDC, United Farm
Workers, California Rural Legal
Assistance Foundation, Farmworker
Association of Florida, Farmworker
Justice, GreenLatinos, Labor Council for
Latin American Advancement, League
of United Latin American Citizens,
Learning Disabilities Association of
America, National Hispanic Medical
Association and Pineros y Campesinos
Unidos del Noroeste. Another public
interest group, the North Coast River
Alliance, submitted separate objections.
With respect to the states, New York,
Washington, California, Massachusetts,
Maine, Maryland, and Vermont
submitted a joint set of objections (Ref.
2).
The objections focus on three main
topics: (1) The Objectors assert that the
FFDCA requires EPA apply to the
FFDCA safety standard in reviewing any
petition to revoke tolerances and that
EPA’s decision to deny the Petition
failed to apply that standard; (2) The
Objectors contend that the record before
EPA demonstrates that chlorpyrifos
results in unsafe drinking water
exposures and adverse
neurodevelopmental effects and that
EPA must therefore issue a final rule
revoking all chlorpyrifos tolerances; and
(3) The Objectors claim that EPA
committed procedural error in failing to
respond to comments, and they
specifically point to comments related
to neurodevelopmental effects,
inhalation risk, and Dow AgroSciences’
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physiologically based pharmacokinetic
model (PBPK model) used in EPA’s risk
assessment. Dow AgroSciences, which
is now Corteva AgriScience, will be
referred to as Corteva throughout the
remainder of this Order.

On June 5, 2017, the same the day the
Objectors were required to submit their
objections to EPA, the League of United
Latin American Citizens (LULAC) and
the other 11 public interest Objectors
represented by Earthjustice filed suit in
the U.S. Court of Appeals for the 9th
Circuit directly challenging the Denial
Order, asserting that the court could
review the order directly, even in the
absence of EPA’s final order under
FFDCA section 408(g)(2)(C) responding
to the objections they had just
submitted. LULAC, et al. v. Wheeler, et
al., No. 17-71636. In their pleadings,
Petitioners alternatively asked the court
to issue a mandamus order compelling
EPA to respond to the June 2017
objections within 60 days. On August 9,
2018, a three-judge panel of the 9th
Circuit vacated the Denial Order and
ordered EPA to revoke all chlorpyrifos
tolerances and cancel all chlorpyrifos
registrations within 60 days. Id., 899
F.3d 814. EPA sought rehearing of that
decision before an en banc panel of the
9th Circuit, a request that was granted
on February 6, 2019, effectively vacating
the August 9, 2018 panel decision. On
April 19, 2019, the en banc panel
granted the request for mandamus and
directed EPA to respond to the
objections not later than 90 days from
that date. The court did not otherwise
address the claims in the case.

After reviewing the objections, EPA
has determined that the objections
related to Petition claims regarding
neurodevelopmental toxicity must be
denied because the objections and the
underlying Petition are not supported
by valid, complete, and reliable
evidence sufficient to meet the
Petitioners’ burden under the FFDCA, as
set forth in EPA’s implementing
regulations. Further, for reasons stated
in the Denial Order, EPA has concluded
that it is also appropriate to deny the
objections related to new issues raised
after EPA’s 2006 tolerance reassessment
and reregistration of chlorpyrifos. These
issues are being addressed according to
the schedule for EPA’s ongoing
registration review of chlorpyrifos. EPA
is also denying all claims related to
drinking water risk and the use of the
Corteva PBPK model in EPA’s 2014 risk
assessment and 2015 proposed rule
because these claims were not made in
the Petition and the objections process
cannot be used to raise new issues and
restart the petition process. Finally, EPA
is denying the objections claiming

procedural error, as EPA is not required
to respond to comments made during
the rulemaking process in this
adjudication denying petition
objections. Any response to comments
will be completed in connection with
EPA’s final action in registration review.

C. What is the Agency’s authority for
taking this action?

The procedure for filing objections to
EPA'’s final rule or order issued under
FFDCA section 408(d) and EPA’s
authority for acting on such objections
is contained in FFDCA section 408(g)
(21 U.S.C. 346a(g)) and EPA’s
regulations at 40 CFR part 178.

II. Statutory and Regulatory
Background

In this unit, EPA provides background
on the relevant statutes and regulations
governing the objections as well as on
pertinent Agency policies and practices.

A. FFDCA and FIFRA Standards

EPA establishes maximum residue
limits, or ““tolerances,” for pesticide
residues in food and feed commodities
under FFDCA section 408. Without a
tolerance or an exemption from the
requirement of a tolerance, food
containing a pesticide residue is
“adulterated”” under FFDCA section 402
and may not be legally moved in
interstate commerce. FFDCA section
408 was substantially rewritten by the
Food Quality Protection Act of 1996
(FQPA) (Pub. L. 104— 170, 110 Stat.
1489 (1996)), which established a
detailed safety standard for pesticides
and integrated EPA’s regulation of
pesticide food residues under the
FFDCA with EPA’s registration and re-
evaluation of pesticides under FIFRA.
The standard to establish, leave in
effect, modify, or revoke a tolerance is
stated in FFDCA section 408(b)(2)(A)(@d).
“The Administrator may establish or
leave in effect a tolerance for a pesticide
chemical residue in or on a food only
if the Administrator determines that the
tolerance is safe.” Id. “The
Administrator shall modify or revoke a
tolerance if the Administrator
determines it is not safe.” Id. ““Safe” is
defined by FFDCA section
408(b)(2)(A)(ii) to mean that “there is a
reasonable certainty that no harm will
result from aggregate exposure to the
pesticide chemical residue, including
all anticipated dietary exposures and all
other exposures for which there is
reliable information.” Among the factors
that must be addressed in making a
safety determination, FFDCA section
408(b)(2)(D) directs EPA to consider
“validity, completeness, and reliability
of the available data from studies of the

pesticide chemical and pesticide
chemical residue.”

Risks to infants and children are given
special consideration. Specifically,
FFDCA section 408(b)(2)(C)(i)(II)
requires that EPA assess the risk of
pesticides based on ‘“‘available
information concerning the special
susceptibility of infants and children to
the pesticide chemical residues,
including neurological differences
between infants and children and
adults, and effects of in utero exposure
to pesticide chemicals . . ..” (21 U.S.C.
346a(b)(2)(C)(1)(IN)). This provision also
creates a presumption that EPA will use
an additional safety factor for the
protection of infants and children.
Specifically, it directs that “[i]n the case
of threshold effects, . . . an additional
tenfold margin of safety for the pesticide
chemical residue and other sources of
exposure shall be applied for infants
and children to take into account
potential pre- and post-natal toxicity
and completeness of the data with
respect to exposure and toxicity to
infants and children.” (21 U.S.C.
346a(b)(2)(C)). EPA is permitted to ‘“use
a different margin of safety for the
pesticide chemical residue only if, on
the basis of reliable data, such margin
will be safe for infants and children.”
Id.

While the FFDCA authorizes the
establishment of legal limits for
pesticide residues in food, FIFRA
section 3(a) requires the approval of
pesticides prior to their sale and
distribution and establishes a
registration regime for regulating the use
of pesticides. FIFRA regulates pesticide
use in conjunction with its registration
scheme by requiring EPA review and
approval of pesticide labels and
specifying that use of a pesticide
inconsistent with its label is a violation
of federal law. In the FQPA, Congress
integrated action under the two statutes
by requiring that the safety standard
under the FFDCA be used as a criterion
in FIFRA registration actions for
pesticide uses that result in residues in
or on food, (see FIFRA section 2(bb)),
and directing that EPA coordinate, to
the extent practicable, revocations of
tolerances with pesticide cancellations
under FIFRA. (see FFDCA section
408(1)(1)). FIFRA section 4 directed EPA
to determine whether pesticides first
registered prior to 1984 should be
reregistered, including whether any
associated FFDCA tolerances are safe
and should be left in effect (see FIFRA
section 4(g)(2)(E)). FFDCA section
408(q) directed EPA to complete that
tolerance reassessment (which included
the reassessment of all chlorpyrifos
tolerances) by 2006. Following the

Page 13 of 194



35558

Federal Register/Vol. 84, No. 142/ Wednesday, July 24, 2019/Rules and Regulations

completion of FIFRA reregistration and
tolerance reassessment, FIFRA section
3(g) requires EPA to re-evaluate
pesticides under the FIFRA standard—
which includes a determination
whether to leave in effect existing
FFDCA tolerances—every 15 years
under a program known as ‘‘registration
review.” The deadline for completing
the current registration review for
chlorpyrifos is October 1, 2022.

B. Procedures for Establishing,
Modifying, or Revoking Tolerances

Tolerances are established, modified,
or revoked by rulemaking under the
unique procedural framework set forth
in the FFDCA. Generally, a tolerance
rulemaking is initiated by the party
seeking to establish, modify, or revoke
a tolerance by means of filing a petition
with EPA. (See FFDCA section
408(d)(1)). EPA publishes in the Federal
Register a notice of the petition filing
and requests public comment. After
reviewing the petition and submitted
comments, FFDCA section 408(d)(4)
provides that EPA may issue a final rule
establishing, modifying, or revoking the
tolerance; issue a proposed rule to do
the same; or issue an order denying the
petition.

Once EPA takes action granting or
denying the petition, FFDCA section
408(g)(2) allows any party to file
objections with EPA and seek an
evidentiary hearing on those objections.
Objections and hearing requests must be
filed within 60 days after the date on
which EPA issues its rule or order under
FFDCA section 408(d). A party may not
raise issues in objections unless they
were part of the petition and an
objecting party must state objections to
the EPA decision and not just repeat the
allegations in its petition. Corn Growers
v. EPA, 613 F.3d 266 (D.C. Cir. 2010),
cert. denied, 131 S. Ct. 2931 (2011).
EPA’s final order on the objections,
issued under FFDCA section
408(g)(2)(C), is subject to judicial
review. (21 U.S.C. 346a(h)(1)).

III. Chlorpyrifos Regulatory
Background

Chlorpyrifos (0,0-diethyl-0-3,5,6-
trichloro-2-pyridyl phosphorothioate) is
a broad-spectrum, chlorinated
organophosphate (OP) insecticide that
has been registered for use in the United
States since 1965. By pounds of active
ingredient, it is the most widely used
conventional insecticide in the country.
Currently registered use sites include a
large variety of food crops (e.g., tree
fruits and nuts; many types of small
fruits and vegetables, including
vegetable seed treatments; grain/oilseed
crops; cotton), and non-food use settings

(e.g., ornamental and agricultural seed
production; non-residential turf;
industrial sites/rights of way;
greenhouse and nursery production; sod
farms; pulpwood production; public
health; and wood protection). For some
of these crops, chlorpyrifos is currently
the only cost-effective choice for control
of certain insect pests. In 2000, the
chlorpyrifos registrants reached an
agreement with EPA to voluntarily
cancel all residential use products
except those registered for ant and roach
baits in child-resistant packaging and
fire ant mound treatments (e.g., 65 FR
76233 (Dec. 6, 2000); 66 FR 47481 (Sept.
12, 2001).

The OPs are a group of closely related
pesticides that affect functioning of the
nervous system. The OPs were included
in the Agency’s first priority group of
pesticides to be reviewed under FQPA.
In 2006, EPA completed FIFRA section
4 reregistration and FFDCA tolerance
reassessment for chlorpyrifos and the
OP class of pesticides and determined
those tolerances were safe and should
be left in effect (Ref. 3). Having
completed reregistration and tolerance
reassessment, EPA is required to
complete the next re-evaluation of
chlorpyrifos under the FIFRA section
3(g) registration review program by
October 1, 2022. Given ongoing
scientific developments in the study of
the OPs generally, in March 2009 EPA
announced its decision to prioritize the
FIFRA section 3(g) registration review of
chlorpyrifos by opening a public docket
and releasing a preliminary work plan
to complete the chlorpyrifos registration
review by 2015—7 years in advance of
the date required by law.

The registration review of
chlorpyrifos has proven to be far more
complex than originally anticipated.
The OPs presented EPA with numerous
novel scientific issues that the agency
has taken to multiple FIFRA Scientific
Advisory Panel (SAP) meetings since
the completion of reregistration in 2006.
(Note: The SAP is a federal advisory
committee created by FIFRA section
25(d) and serves as EPA’s primary
source of peer review for significant
regulatory and policy matters involving
pesticides.) Many of these complex
scientific issues formed the basis of the
2007 petition filed by PANNA and
NRDC, specifically issues related to
potential human health risks associated
with volatilization and
neurodevelopmental effects. During the
registration review process, EPA
reviews the currently available body of
scientific data, including animal and
epidemiology data, and the assessment
of potential risks from various routes of
exposure. Therefore, when EPA began

the registration review for chlorpyrifos
in March 2009, the Agency indicated
that the Agency had decided to address
the Petition on a similar timeframe to
EPA’s expedited registration review
schedule.

Although EPA has expedited the
chlorpyrifos registration review to
address the novel scientific issues raised
by the Petition in advance of the
statutory deadline, the complexity of the
issues has precluded EPA from finishing
this review according to the Agency’s
original timeframe. The Petitioners were
dissatisfied with the pace of EPA’s
response efforts and sued EPA in federal
court on three separate occasions to
compel a faster response to the Petition.
As explained in Unit L. of this Order,
EPA addressed 7 of the 10 claims
asserted in the Petition by either
denying the claim, issuing a preliminary
denial or approving label mitigation to
address the claims, but notwithstanding
these efforts, on August 10, 2015, the
court issued a mandamus order
directing EPA to “issue either a
proposed or final revocation rule or a
full and final response to the
administrative Petition by October 31,
2015.” In re Pesticide Action Network of
North America v. EPA, 798 F.3d (9th
Cir. 2015).

In response to that order, EPA issued
a proposed rule to revoke all
chlorpyrifos tolerances on October 30,
2015 (published in the Federal Register
on November 6, 2015 (80 FR 69080)),
based on its unfinished registration
review risk assessment. EPA
acknowledged it had insufficient time to
complete its drinking water assessment
and its review of data addressing the
potential for neurodevelopmental
effects.

On December 10, 2015, the Ninth
Circuit issued a further order requiring
EPA to complete any final rule (or
petition denial) and fully respond to the
Petition by December 30, 2016. On June
30, 2016, EPA sought a six-month
extension to that deadline in order to
allow EPA to fully consider the most
recent views of the FIFRA SAP with
respect to chlorpyrifos toxicology. The
FIFRA SAP report was finalized and
made available for EPA consideration
on July 20, 2016 (Ref. 4). On August 12,
2016, the court rejected EPA’s request
for an extension and ordered EPA to
complete its final action by March 31,
2017 (effectively granting EPA a three-
month extension). On November 17,
2016, EPA published a notice of data
availability (NODA) seeking public
comment on both EPA’s revised risk and
water assessments and reopening the
comment period on the proposal to
revoke all chlorpyrifos tolerances (81 FR
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81049). The comment period for the
NODA closed on January 17, 2017.
Following the close of the comment
period on the NODA, EPA issued the
Denial Order on March 29, 2017, as
described in Unit I. of this Order. As
noted, in June 2017, EPA received
objections to the Denial Order from both
public interest groups and states, and
some of those same organizations
simultaneously filed suit in the Ninth
Circuit seeking to challenge the Denial
Order in advance of EPA’s response to
the submitted objections. That litigation
is summarized in Unit I. of this Order.

IV. The Petition and EPA’s Petition
Response

As explained in Unit L. of this Order,
PANNA and NRDC submitted the
Petition in 2007, raising 10 claims in
support of their request that EPA revoke
all chlorpyrifos tolerances under the
FFDCA and cancel all chlorpyrifos
registrations under FIFRA. EPA’s Denial
Order denied the Petition in full. The
following is a summary of EPA’s
response in the Denial Order to the 10
Petition claims.

A. Claim 1: Genetic Evidence of
Vulnerable Populations

The Petitioners claimed that as part of
EPA’s 2006 reregistration and tolerance
reassessment decision the Agency failed
to calculate an appropriate intra-species
uncertainty factor (i.e., within human
variability) for chlorpyrifos in both its
aggregate and cumulative risk
assessments (CRA). They asserted that
certain data (the “Furlong study”)
addressing intra-species variability in
the behavior of the detoxifying enzyme
paraoxonase (PON1), indicates that the
Agency should have applied an intra-
species safety factor “‘of at least 150X in
the aggregate and cumulative
assessments” rather than the 10X factor
EPA applied.

In the Denial Order, EPA explained
that it carefully considered the issue of
PONT1 variability and determined that
data addressing PON1 in isolation are
not appropriate for use alone in deriving
an intra-species uncertainty factor and
that the issue is more appropriately
handled using a PBPK model. Further,
the derivation of an intra-species factor
of over 150X advocated by the
Petitioners is based on combining
values from humanized mice with
human measured values with a range
from highest to lowest; the Furlong
study derivation is inappropriate and
inconsistent with international risk
assessment practice. In addition, the
2008 FIFRA SAP did not support the
PON1 data used in isolation. Finally,
Petitioners’ statement that the Furlong

study supports an intra-species
uncertainty factor of at least 150X likely
overstates potential variability. EPA
therefore denied this aspect of the
Petition.

B. Claim 2: Endocrine Disrupting Effects

Petitioners summarized a number of
studies evaluating the effects of
chlorpyrifos on the endocrine system,
asserting that, taken together, the
studies ““suggest that chlorpyrifos may
be an endocrine disrupting chemical,
capable of interfering with multiple
hormones controlling reproduction and
neurodevelopment.”

EPA denied this claim because the
Petition did not explain whether and
how endocrine effects should form the
basis of a decision to revoke tolerances.
The basis for seeking revocation of a
tolerance is a showing that the pesticide
is not ““safe.” Petitioners neither
asserted that EPA should revoke
tolerances because effects on the
endocrine system render the tolerances
unsafe, nor did Petitioners submit a
factual analysis demonstrating that
aggregate exposure to chlorpyrifos
presents an unsafe risk to humans based
on effects on the endocrine system.

EPA noted that while the cited studies
provide qualitative information that
exposure to chlorpyrifos may be
associated with effects on the androgen
and thyroid hormonal pathways, these
data alone do not demonstrate that
current human exposures from existing
tolerances are unsafe. Further, EPA
explained that in June 2015, it
completed an Endocrine Disruption
Screening Program weight-of-evidence
conclusion for chlorpyrifos. That
analysis evaluated all observed effects
induced, the magnitude and pattern of
responses observed across studies, taxa,
and sexes, and the Agency also
considered the conditions under which
effects occurred, in particular whether
or not endocrine-related responses
occurred at dose(s) that also resulted in
general systemic or overt toxicity. The
Agency concluded that, based on
weight-of-evidence considerations,
further testing was not recommended
for chlorpyrifos since there was no
evidence of potential interaction with
the estrogen, androgen, and thyroid
pathways.

C. Claim 3: Cancer Risks

Petitioners claim that the Agency
“ignored”” a December 2004 National
Institutes of Health Agricultural Health
Study showing that the incidence of
lung cancer has a statistically significant
association with chlorpyrifos exposure.
Petitioners did not otherwise explain
whether and how these data support the

revocation of tolerances or the
cancellation of pesticide registrations.
Specifically, Petitioners did not present
any fact-based argument demonstrating
that aggregate exposure to chlorpyrifos
poses an unsafe carcinogenic risk.
Accordingly, EPA denied the Petition to
revoke chlorpyrifos tolerances or cancel
chlorpyrifos registrations to the extent
the Petition relies on claims pertaining
to carcinogenicity. EPA went on to note,
however, that while there is initial
suggestive epidemiological evidence of
an association between chlorpyrifos and
lung cancer, it is reasonable to conclude
chlorpyrifos is not a carcinogen in view
of the lack of carcinogenicity in the
rodent bioassays and the lack of a
genotoxic or mutagenic potential.

D. Claim 4: CRA Misrepresents Risks,
Failed To Apply FQPA 10X Safety
Factor

Petitioners asserted that EPA relied on
limited data and inaccurate
interpretations of a specific study (the
“Zheng study”) to support its decision
to remove the FQPA safety factor in the
2006 OP cumulative risk assessment
(CRA). Petitioners claimed the Zheng
study showed an obvious difference
between juvenile and adult responses to
chlorpyrifos that supported retention of
the 10X safety factor for chlorpyrifos in
the CRA. EPA concluded that
Petitioners’ assertions did not provide a
sufficient basis for revoking chlorpyrifos
tolerances. The Petitioners’ claim that
the data EPA relied upon support a
different FQPA safety factor for
chlorpyrifos in the CRA did not amount
to a showing that chlorpyrifos
tolerances are unsafe as Petitioners did
not present a factual analysis
demonstrating that the lack of a 10X
safety factor in the CRA for chlorpyrifos
poses unsafe cumulative exposures to
the OPs. For this reason, EPA denied the
Petitioners’ request to revoke
chlorpyrifos tolerances or cancel
chlorpyrifos registrations on the basis of
the FQPA safety factor in the CRA.

Despite the inadequacy of Petitioners’
FQPA CRA safety factor claims, EPA
nonetheless examined the evidence
Petitioners cited regarding the Zheng
study. EPA acknowledged that in that
study, pups appeared to be more
sensitive than adults at the tested high
dose. However, at the low-dose end of
the response curve, relevant for human
exposures, little to no difference was
observed. This result is consistent with
a comparative cholinesterase study
submitted by Corteva that specifically
compared the dose-response
relationship in juvenile and adult rats
and found no basis for concluding that
juveniles are more sensitive, further
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supporting EPA’s use of an FQPA safety
factor of 1X for the AChE inhibition
endpoint used in the 2006 OP CRA.

E. Claim 5: Over-Reliance on Registrant
Data

Petitioners asserted that in
reregistering chlorpyrifos EPA “cherry
picked” data, “ignoring robust, peer-
reviewed data in favor of weak,
industry-sponsored data to determine
that chlorpyrifos could be re-registered
and food tolerances be retained.” As
such, Petitioners argued that the
Agency’s reassessment decision is not
scientifically defensible. EPA concluded
that this Petition claim was not
purported to be an independent basis
for revoking chlorpyrifos tolerances or
cancelling chlorpyrifos registrations but
simply support for Petitioners’
arguments in other parts of the Petition.
While Petitioners claim that EPA
ignored robust, peer-reviewed data in
favor of weak, industry-sponsored data
for the reregistration of chlorpyrifos,
Petitioners did not cite to any studies
other than those used to support their
other claims. In general, Petitioners did
not provide any studies in the Petition
that EPA failed to evaluate. Since the
specific studies cited by Petitioners
were not associated with this claim, but
rather their other claims, EPA’s
response to the specific studies were,
therefore, addressed in its responses to
Petitioners’ other claims. EPA went on
to explain, however, that the Agency
does not ignore robust, peer-reviewed
data in favor of industry-sponsored data
and that EPA has a public and well-
documented set of procedures that it
applies to the use and significance of all
data utilized to inform risk management
decisions. EPA does rely on registrant-
generated data submitted in response to
FIFRA and FFDCA requirements, as
these data are conducted and evaluated
in accordance with a series of
internationally harmonized and
scientifically peer-reviewed study
protocols designed to maintain a high
standard of scientific quality and
reproducibility. But EPA does not end
its review there. To further inform the
Agency’s risk assessment, EPA is
committed to the consideration of other
sources of information such as data
identified in the open, peer-reviewed
literature and information submitted by
the public as part of the regulatory
evaluation of a pesticide.

F. Claim 6: EPA Failed to Properly
Address the Exporting Hazard in
Foreign Countries From Chlorpyrifos

In the July 16, 2012 interim Petition
response, EPA issued a final denial of
this claim, as it was not a claim subject

to the FFDCA, which provides for an
administrative objections process
following the denial of a petition. EPA
explained in the interim response that it
lacked authority to address the risks
chlorpyrifos may pose to workers in
foreign countries who may not utilize
worker protection equipment that the
United States requires. Further, EPA
noted that it has no authority to ban the
export of pesticides to foreign countries
regardless of whether those pesticides
may be lawfully used in the United
States. Accordingly, EPA denied this
claim, and that denial constituted final
agency action.

G. Claims 7-9: EPA Failed to
Quantitatively Incorporate Data
Demonstrating Long-Lasting Effects
From Early Life Exposure to
Chlorpyrifos in Children; EPA
Disregarded Data Demonstrating That
There Is no Evidence of a Safe Level of
Exposure During Pre-Birth and Early
Life Stages; and EPA Failed To Cite or
Quantitatively Incorporate Studies and
Clinical Reports Suggesting Potential
Adverse Effects Below 10%
Cholinesterase Inhibition.

The Petitioners asserted that human
epidemiology and rodent developmental
neurotoxicity data suggest that pre-natal
and early life exposure to chlorpyrifos
can result in long-lasting, possibly
permanent damage to the nervous
system and that these effects are likely
occurring at exposure levels below 10%
cholinesterase inhibition, EPA’s existing
regulatory standard for chlorpyrifos and
other OPs. They assert that EPA has
therefore used the wrong endpoint as a
basis for regulation and that, taking into
account the full spectrum of toxicity,
chlorpyrifos does not meet the FFDCA
safety standard or the FIFRA standard
for registration.

EPA grouped these claims together
because they fundamentally all raised
the same issue: Whether the potential
exists for chlorpyrifos to cause
neurodevelopmental effects in infants
and children from exposures (either to
mothers during pregnancy or directly to
infants and children) that are lower than
those resulting in 10% cholinesterase
inhibition—the basis for EPA’s long-
standing point of departure (POD) in
regulating chlorpyrifos and other OPs.
EPA noted that these claims were not
challenges to EPA’s 2006 reregistration
decision for chlorpyrifos, but rather,
new challenges to EPA’s ongoing
approval of chlorpyrifos under FIFRA
and the FFDCA because they rely in
large measure on data published after
EPA completed both its 2001
chlorpyrifos Interim Reregistration
Decision and the 2006 OP CRA that

concluded the reregistration process for
chlorpyrifos and all other OPs. As
matters that largely came to light after
the completion of reregistration, EPA
made clear that these Petition issues are
being addressed as part of the
registration review of chlorpyrifos—the
next round of re-evaluation under
FIFRA section 3(g). The Denial Order
noted that the question of OP
neurodevelopmental toxicity was, and
remains, an issue at the cutting edge of
science, involving significant
uncertainties.

During registration review, EPA
conducted an in-depth analysis of the
available OP and chlorpyrifos
biomonitoring data and of the available
epidemiologic studies from three major
children’s health cohort studies in the
U.S., specifically from the Columbia
Center for Children’s Environmental
Health (CCCEH), Center for the Health
Assessment of Mothers and Children of
Salinas (CHAMACQS), and Mt. Sinai.
EPA three times, in 2008, 2012, and
2016 has presented approaches and
proposals to the FIFRA SAP for
evaluating this epidemiologic data
exploring the possible connection
between in utero and early childhood
exposure to chlorpyrifos and adverse
neurodevelopmental effects. The SAP’s
reports have rendered numerous
recommendations for additional study
and sometimes conflicting advice for
how EPA should consider (or not
consider) the epidemiology data in
conducting EPA’s registration review
human health risk assessment for
chlorpyrifos and served to underscore
that the science on this question is not
resolved and would benefit from
additional inquiry. Indeed, EPA
explained in the Denial Order that the
comments received by EPA indicate that
there are considerable areas of
uncertainty with regard to what the
epidemiology data show and deep
disagreement over how those data
should be considered in EPA’s risk
assessment. In August 2016, the Ninth
Circuit made clear, however, that EPA
was to provide a final response to the
Petition by March 31, 2017, and that no
more extensions would be granted—
regardless of whether the science
remains unsettled and irrespective of
whatever options may exist for
resolution of these issues during the
registration review process.

While EPA acknowledged its
obligation to respond to the Petition as
required by the court, EPA noted that
the court’s order did not and could not
compel EPA to complete the registration
review of chlorpyrifos and the issues
required for that determination in
advance of the October 1, 2022 deadline
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provided in FIFRA section 3(g), 7 U.S.C.
136a(g). Although past EPA
Administrators had proposed to attempt
to complete that review several years in
advance of the statutory deadline (and
respond to the Petition on the same time
frame), it was not possible to fully
address these registration issues earlier
than the registration review period. As
a result, EPA concluded that it needed
to adjust the schedule for chlorpyrifos
so that it could complete its review of
the science addressing
neurodevelopmental effects prior to
making a final registration review
decision whether to retain, limit, or
remove chlorpyrifos from the market.
Accordingly, EPA denied the Petition
claims and stated its intention to
complete a full and appropriate review
of the neurodevelopmental data before
either finalizing the proposed rule of
October 30, 2015, or taking an
alternative regulatory path.

EPA explained that that denial of the
Petition on these grounds provided was
consistent with governing law because
the petition provision in FFDCA section
408(d) does not address the timing for
responding to a petition, nor does it
limit the extent to which EPA may
coordinate or stage its petition
responses with the registration review
provisions of FIFRA section 3(g).
Provided EPA completes registration
review by October 1, 2022, Congress
otherwise gave the EPA Administrator
the discretion under FIFRA to
determine the schedule and timing for
completing the review of the over 1000
pesticide active ingredients currently
subject to evaluation under FIFRA
section 3(g). EPA may lawfully re-
prioritize the registration review
schedule developed by earlier
administrations provided that decision
is consistent with law and an
appropriate exercise of discretion. See
Federal Communications Commission v.
Fox Television Stations, 129 S.Ct. 1800
(2009) (Administrative Procedure Act
does not require that a policy change be
justified by reasons more substantial
than those required to adopt a policy in
the first instance). Nothing in FIFRA
section 3(g) precludes EPA from altering
a previously established registration
review schedule. Given the absence of a
clear statutory directive, FIFRA and the
FFDCA provide EPA with discretion to
take into account EPA’s registration
review of a pesticide in determining
how and when the Agency responds to
FFDCA petitions to revoke tolerances.
As outlined previously, given the
importance of this matter and the fact
that critical questions remained
regarding the significance of the data

addressing neurodevelopmental effects,
EPA asserted that there is good reason
to extend the registration review of
chlorpyrifos and therefore to deny the
Petition. To find otherwise would
effectively give petitioners under the
FFDCA the authority to re-order
scheduling decisions regarding the
FIFRA registration review process that
Congress has vested in the
Administrator.

H. Claim 10: Inhalation Exposure From
Volatilization

Petitioners assert that when EPA
completed its 2006 OP CRA, EPA failed
to consider and incorporate significant
exposures to chlorpyrifos-contaminated
air that exist for some populations in
communities where chlorpyrifos is
applied. Petitioners assert that these
exposures exceeded safe levels when
considering cholinesterase inhibition as
a POD and that developmental
neurotoxicity may occur at even lower
exposure levels than those resulting in
cholinesterase inhibition.

To the extent Petitioners are asserting
that human exposure to chlorpyrifos
spray drift and volatilized chlorpyrifos
present neurodevelopmental risks for
infants and children, EPA denied this
claim for the reasons stated in EPA’s
response to claims 7-9.

With respect to Petitioners’ claim that
exposures to spray drift and volatilized
chlorpyrifos present a risk from
cholinesterase inhibition, EPA denied
the Petition for the reasons identified in
EPA’s Spray Drift Mitigation Decision of
July 16, 2012, and EPA’s interim
response of July 15, 2014, addressing
chlorpyrifos volatilization. Specifically,
in the Spray Drift Mitigation Decision,
EPA determined that the chlorpyrifos
registrants’ adoption of label mitigation
(in the form of label use rate reductions
and no-spray buffer zones) eliminated
risk from cholinesterase inhibition as a
result of spray drift. As for risks
presented by volatilized chlorpyrifos
that may occur following application,
EPA’s July 15, 2014 interim response to
the Petition explained that vapor-phase
inhalation studies for both chlorpyrifos
and chlorpyrifos-oxon made clear that
neither vapor-phase chlorpyrifos nor
chlorpyrifos oxon presents a risk of
cholinesterase inhibition.

V. Objections

The three separate sets of objections
to the Denial Order filed with EPA in
June 2017 raise similar concerns and
can be reduced to the following three
primary arguments:

e The Objectors argue that EPA’s
Denial Order applied the wrong legal
standard. (Note: All persons filing

objections will be referred to as
“Objectors.”’) They assert that neither
“scientific uncertainty” nor the October
2022 deadline for registration review
under FIFRA section 3(g), nor the
widespread agricultural use of
chlorpyrifos, provide a basis for denying
petitions to revoke. They claim that EPA
has unlawfully left chlorpyrifos
tolerances in place without making the
safety finding required by the FFDCA.

e The Objectors assert that EPA has
previously found that chlorpyrifos
tolerances are unsafe and has not
disavowed those findings. Specifically,
they claim that EPA has found that
chlorpyrifos results in unsafe drinking
water exposures and results in adverse
neurodevelopmental effects to children
and that EPA must therefore revoke the
tolerances.

¢ The Objectors argue that EPA’s
Denial Order committed a procedural
error by failing to address significant
concerns raised in the comments on
EPA’s 2014 risk assessment and 2015
proposed revocation that EPA’s
assessment fails to protect children. In
particular, the Objectors focus on
concerns raised in comments asserting
that (1) EPA’s use of 10% cholinesterase
as a regulatory standard is not protective
for effects to children’s developing
brains; (2) EPA has not properly
accounted for effects from inhalation of
chlorpyrifos from spray drift and
volatilization; and (3) EPA
inappropriately used the Corteva PBPK
model to reduce inter- and intra-species
safety factors because the model is
ethically and scientifically deficient.

VI. Corteva’s Comments on the
Objections

Corteva, the primary registrant of
chlorpyrifos products registered for use
in agriculture, submitted a response to
the objections on August 27, 2018,
raising specific detailed scientific
concerns with the objections (Ref. 4). In
addition, Corteva states that there is
nothing in the FFDCA suggesting that
statute requires EPA to make a safety
finding in order to deny a response to
a petition and that the FFDCA'’s
implementing regulations place the
burden on a petitioner to prove that a
pesticide is unsafe. Corteva argues that
to find otherwise would lead to the
result that EPA is required to renew its
safety finding every time a petition is
filed, irrespective of the strength and
quality of the evidence cited and
regardless of whether EPA is engaged in
an ongoing scientific review of issues
addressed in the petition through FIFRA
registration review.
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VII. EPA’s Response to Objections

EPA’s responses to the specific
objections summarized in Unit V. are
provided in this unit.

A. Claims Regarding the Legal Standard
for Reviewing Petitions To Revoke

Before addressing the specific legal
objections, EPA notes that the Objectors’
concerns focus primarily on EPA’s
denial of Petition claims 7-10 as they
relate to the potential for adverse
neurodevelopmental effects to children
from exposure to chlorpyrifos in food,
drinking water, and from spray drift.
These concerns fundamentally relate to
issues EPA is evaluating in its current
registration review of chlorpyrifos. EPA
is in the process of completing revised
risk assessments to address new data
and advancements in risk assessment
methodology since EPA’s 2006 safety
finding for chlorpyrifos as part of FIFRA
section 4 reregistration and FFDCA
section 408(q) tolerance reassessment to
review tolerances for pesticide residues
in effect (Ref. 3). The Objectors have not
materially challenged EPA’s denial of
Petition claims that related to matters
before EPA at the time of EPA’s 2006
safety finding. Specifically, they have
not raised objections to the denial of
claims relating to the genetic evidence
for human vulnerability with respect to
the detoxifying enzyme paraoxonase,
endocrine-related effects, or
carcinogenicity (claims 1-3). Nor have
Objectors challenged most aspects of
EPA’s conclusions in the Denial Order
respecting the potential for current
chlorpyrifos exposures to result in
acetyl cholinesterase inhibition—the
regulatory POD used in EPA’s 2006
reregistration and tolerance
reassessment decisions.

In sum, the objections are focused on
EPA’s ongoing work in FIFRA
registration review to evaluate more
recent information addressing the risk of
adverse neurodevelopmental effects.
With respect to these claims, EPA has
concluded, after many years of
attempting to obtain information
necessary to validate this information,
that the objections and the underlying
petition fail to provide evidence of
neurodevelopmental effects that is
sufficiently valid, complete, and reliable
at this time to meet the burden
petitioners for revocation bear in
presenting a case that tolerances are
unsafe, pursuant to the standard under
FFDCA section 408(b)(2). In addition, as
provided in the Denial Order, EPA has
concluded that it is also appropriate to
deny the petition to allow EPA to
complete its assessment of the potential
for adverse neurodevelopmental

outcomes in connection with the
ongoing chlorpyrifos FIFRA registration
review.

1. Burden of coming forward with
valid, complete, and reliable evidence.
In response to the Objectors’ claims that
EPA applied an incorrect legal standard
in denying the Petition, EPA disagrees
that the FFDCA requires EPA to make a
new safety determination in response to
every petition to revoke under FFDCA
section 408(d) or that it must revoke
tolerances in the absence of making a
renewed safety determination in
response to a petition. Petitioners cite
the FFDCA safety definition and the
findings EPA must make to establish a
tolerance or leave a tolerance in effect
when reassessing the safety of tolerance
under FFDCA section 408(q) and FIFRA
section 3(g). None of their arguments,
however, specifically focus on the
FFDCA section 408(d) petition process
to modify or revoke a tolerance and
EPA’s implementing procedural
regulations that require persons seeking
tolerance revocation to come forward
with evidence sufficient to support a
finding that the applicable safety
standard has not been met. In other
words, even if one were to assume,
arguendo, that the same safety standard
applies to EPA action on a petition to
revoke a tolerance as applies to the
Agency’s initial establishment of a
tolerance, that is a separate issue from
the evidentiary burden a petitioner must
meet to support its position. As
explained in this unit, in this case, EPA
reasonably construes the FFDCA and
the Agency’s implementing regulations
to require petitioners seeking
withdrawal of a tolerance to support
this request with valid, complete and
reliable data that set forth why the
tolerances are unsafe, a burden
Petitioners here have failed to meet.

By way of background, it is important
to note that while Congress addressed
the requirements for petitions to
establish a tolerance with considerable
specificity, see FFDCA section
408(d)(2)(A), it by contrast expressly left
the specific requirements for petitions to
modify or revoke a tolerance to EPA’s
rulemaking discretion. Id., FFDCA
section 408(d)(2)(B). In turn, EPA’s long-
standing regulations require petitions
seeking modification or revocation of a
tolerance based on ‘“‘new data” to
furnish that data in the same form
required for petitions seeking to
establish tolerances, to the extent
applicable. 40 CFR 180.32(b) (“New
data should be furnished in the form
specified in 180.7(b) [pertaining to
“[pletitions proposing tolerances”] for
submitting petitions, as applicable.”).
Thus, Congress expressly conferred

discretion on EPA to specify the
requirements for withdrawal of an
existing tolerance, and EPA’s long-
standing regulations require a petitioner
seeking revocation to meet the same
standard of data reliability as a
petitioner seeking to establish a
tolerance.

FFDCA section 408(b)(2)(D)(i)
requires that all actions of the
Administrator to establish, modify,
leave in effect, or revoke tolerances
must consider, among other factors, “the
validity, completeness, and reliability of
the available data from studies of the
pesticide chemical and pesticide
chemical residue.” Consistent with this
obligation, EPA regulations provide that
a petitioner has a burden to provide
“reasonable grounds” for revocation,
including an assertion of facts to justify
the modification or revocation of the
tolerance (40 CFR 180.32(b)). Further,
the regulations also make clear that
persons seeking revocation have an
initial evidentiary burden that must be
met before the question of whether the
applicable safety standard under FFDCA
section 408(b)(2) is met is properly
placed before EPA. See 40 CFR 179.91
(Party requesting revocation hearing has
initial burden of going forward with
evidence). This longstanding
interpretation of the statute and the
procedures Congress established is
permissible and entitled to substantial
deference. Sebelius v. Auburn Reg’l
Med. Ctr., 133 S. Ct. 817, 826—827
(2013) (citing National Cable &
Telecomm. Ass’n v. Brand X internet
Servs., 545 U.S. 967, 980 (2005)).
Notably, this regulation mirrors EPA’s
implementing FIFRA hearing
regulations at 40 CFR 164.80(a), which
likewise make clear that a person
seeking cancellation or suspension must
present the case that the standards for
those actions have been met.

Recently, in Ellis v. Housenger, 252 F.
Supp. 3d 800, 809 (N.D. Cal. 2017), the
U.S. District for the Northern District of
California interpreted those regulations,
explaining that the FIFRA hearing
regulations place the burden on the
proponent of a regulatory action to
present an affirmative case for action,
and that initial burden is properly
applied to petitions seeking immediate
action. Similarly, before the question
whether the applicable safety standard
under FFDCA section 408(b)(2) is met is
properly placed before the EPA,
petitioners must first meet their burden
of coming forward with sufficient
evidence to show that pesticide
tolerances to be modified or revoked are
not safe.

EPA concludes that Petitioners have
not met that burden. Petitioners have
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not presented evidence to establish that
chlorpyrifos tolerances must be revoked
because of the risk of
neurodevelopmental effects at levels
lower than EPA’s currently regulatory
standard. After several years and
numerous, significant efforts to evaluate
the petition claims related to
neurodevelopmental toxicity, including
communications with study authors and
researchers in an effort to obtain
underlying data and validate and
replicate reported results, EPA
concludes that the information yet
presented by Petitioners is not
sufficiently valid, complete, and reliable
to support abandoning the use of AChE
inhibition as the critical effect for
regulatory purposes under the FFDCA
section 408.

Cholinesterase inhibition and the
cholinergic effects (i.e., the
physiological or behavioral changes)
caused by organophosphorous
pesticides, including chlorpyrifos, have
long been the endpoints that EPA and
nearly every other pesticide regulatory
body in the world have used in
assessing potential human health
hazards. EPA has regarded data showing
cholinesterase inhibition in brain, red
blood cell (RBC), or plasma, and data on
physiological or behavioral changes as
critical effects for regulatory purposes.
Guideline animal toxicity studies have
historically been used in support of the
10% RBC acetylcholinesterase (AChE)
inhibition point of departure (POD) for
chlorpyrifos in EPA risk assessments.

EPA’s 2006 Registration Eligibility
Decision (RED) for chlorpyrifos relied
on AChE inhibition results from
laboratory animals for deriving the POD.
Although not acknowledged by the
Petitioners and Objectors, in conducting
risk assessments in support of the
chlorpyrifos RED, EPA also considered
the emerging new information from
laboratory studies that identified
potential concern for increased
sensitivity and susceptibility for the
young from neurodevelopmental effects
unrelated to AChE inhibition. At that
time, EPA did not believe those studies
support a neurodevelopmental POD for
quantitative risk assessment, but it did
provide the support for EPA’s retention
of the FQPA 10X factor in the 2001
chlorpyrifos IRED (Ref. 5).

While Petitioners and Objectors are
correct that EPA did not retain the
FQPA 10X for chlorpyrifos in the OPs
2006 cumulative risk assessment, that
assessment dealt only with the
established common mechanism of
toxicity for the OPs—AChE inhibition—
not with potential hazards that relate to
the OPs individually. Accordingly, EPA
did not reduce the 10X safety factor as

it relates to chlorpyrifos specifically in
its 2006 tolerance reassessment and
reregistration determination that
chlorpyrifos tolerances are safe. To the
extent the Objectors are therefore
arguing that EPA must, at a minimum,
retain the FQPA 10X factor for
chlorpyrifos because of the potential for
neurodevelopmental effects, those
objections are denied as moot. EPA’s
most recent assessment of the
chlorpyrifos tolerances that was
challenged in the Petition did retain the
FQPA 10X, in part because of
neurodevelopmental studies.

The Petition and the objections also
argue, however, that EPA should not
simply retain the FQPA 10X safety
factor but should revoke chlorpyrifos
tolerances because of evidence showing
the potential for neurodevelopmental
effects to occur well below EPA’s
existing regulatory standard. In sum,
they believe EPA should be using the
results of existing epidemiologic data to
set a regulatory POD for chlorpyrifos at
levels that would require EPA to revoke
all chlorpyrifos tolerances.

EPA has, since the issuance of the
2006 RED, consistently concluded that
the available data support a conclusion
of increased sensitivity of the young to
the neurotoxic effects of chlorpyrifos
and for the susceptibility of the
developing brain to chlorpyrifos. This
conclusion comes from an evaluation
across multiples lines of evidence
including mechanistic studies and
newer in vivo laboratory animal studies,
but particularly with the available
epidemiology reports along with
feedback from the 2012 and 2016 FIFRA
SAP meetings. As noted, EPA has
retained the FQPA 10X safety factor on
these grounds. However, EPA and the
FIFRA SAP have also consistently cited
the lack of robustness of these data for
deriving a POD for neurodevelopmental
effects given (1) the absence of a clear
mechanism of action for chlorpyrifos in
the developing brain; (2) the dosing
regimen in in vivo studies that differs
from internationally accepted protocols;
and (3) the lack of any meaningful raw
data from the epidemiologic data that
are the centerpiece of this area of
inquiry.

The lack of a mechanistic
understanding for effects on the
developing brain precludes EPA from
validly or reliably assessing potential
differences (and similarities) between
laboratory animals and humans with
respect to dose-response and temporal
windows of susceptibility. In the
absence of this information, EPA has no
valid or reliable ways to bridge the
scientific interpretation of the laboratory
studies and epidemiology studies with

chlorpyrifos. In addition, the dosing
regimen used in the in vivo studies
means the data are not sufficiently
valid, complete and reliable for
regulatory purposes given the problems
they present for the quantitative
interpretation and extrapolation of the
results. Specifically, the in vivo
laboratory animal studies generally use
fewer days of dosing that are aimed at
specific periods of rodent fetal or early
post-natal development compared to
internationally adopted guideline
studies which are intended to cover
both pre- and post-gestational periods.
The degree to which these shorter
dosing periods coincide with
comparable windows of susceptibility
in human brain development is unclear.
In addition, except for some studies
conducted recently, most of the in vivo
laboratory studies use doses that are
higher than doses that cause 10% RBC
AChE inhibition. These studies are
therefore are not useful quantitatively to
evaluate whether EPA’s current
regulatory standard is or is not sufficient
to preclude the potential for
neurodevelopmental effects.

Finally, and most significantly,
despite numerous requests over the last
decade, the authors of the epidemiologic
studies that provide potentially the most
relevant information regarding effects to
humans have never provided the
underlying data from their studies to
EPA to allow EPA and others to
independently verify the validity and
reliability of the results reported in their
published articles. EPA believes it is
necessary to first replicate the statistical
analyses used in the studies to ensure
their accuracy. In addition, EPA wants
to examine the raw data used in the
analysis to ensure appropriate handling
of data points and in potentially
conducting alternative statistical
analyses. For example, EPA would want
to evaluate the elimination of certain
study participants from the CCCEH
study that were deemed to be outliers in
order to determine whether their
exclusion was proper and how it may
have affected the results. The lack of
publicly available raw data does not
necessarily preclude EPA from reliance
on such information for the purpose of
risk assessment. Given the long history
and internationally harmonized use of
acetylcholinesterase inhibition as the
point of departure for chlorpyrifos,
however, EPA reasonably requires more
complete information regarding the
studies in the published articles to
establish a POD and that threshold has
not been met in this instance. Due to
these limitations, EPA does not believe
the Petition, or the objections make the
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case for EPA to establish a POD based
on neurodevelopmental effects, which
remains central to the Petitioners’
claims 7-9.

EPA understands that this conclusion
is at odds with its revised risk
assessment that it published for
comment with the NODA in November
2016. By way of explanation, EPA notes
that it has undertaken considerable
efforts to assess the available
chlorpyrifos data, including the
references cited by the Petitioners in
support for their claims related to
neurodevelopmental effects.
Specifically, in Chapter 4 and
Appendices 2—4 of the 2014 human
health risk assessment, EPA provides a
detailed discussion of the strengths and
uncertainties associated with the
epidemiology studies. For example,
although the studies used US-based
exposure profiles in real world
situations, EPA noted that the lack of
data on the timing of chlorpyrifos
applications was a key concern in the
exposure assessment. EPA conducted a
preliminary review of available
literature and research on epidemiology
in mothers and children following
exposures chlorpyrifos and other OPs,
laboratory studies on animal behavior
and cognition, AChE inhibition, and
mechanisms of action, and took it to the
SAP in 2008.

The CCCEH study used
concentrations of pesticides (including
chlorpyrifos) in umbilical cord blood as
a measure of exposure, while two other
birth cohorts used urinary biomarkers in
the mothers to estimate pesticide
exposure. In 2012, the EPA convened
another meeting of the FIFRA SAP to
review the latest experimental data
related to AChE inhibition, cholinergic
and non-cholinergic adverse outcomes,
including neurodevelopmental studies
on behavior and cognition effects. The
EPA also performed an in-depth
analysis of the available chlorpyrifos
biomonitoring data and of the available
epidemiologic studies from three major
children’s health cohort studies in the
U.S., including those from the CCCEH,
Mt. Sinai, and CHAMACOS. The EPA
explored plausible hypotheses on mode
of actions/adverse outcome pathways
(MOAs/AOPs) leading to
neurodevelopmental outcomes seen in
the biomonitoring and epidemiology
studies.

EPA convened another meeting of the
FIFRA SAP in April 2016, which was
unique in focus compared to the
previous meetings in that EPA explicitly
proposed using information directly
from the CCCEH published articles for
deriving the POD. The 2016 SAP did not
support the “direct use” of the cord

blood and working memory data for
deriving the regulatory endpoint for
several reasons, among them, the lack of
raw data from the epidemiology study
(Ref. 4).

This feedback is consistent with
concerns raised in public comments
EPA received on the use of the
epidemiology data throughout the
course of registration review from the
grower community, pesticide
registrants, and the U.S. Department of
Agriculture. The final FIFRA SAP report
provides a detailed account of the
concerns associated with the Agency’s
April 2016 proposed approach to
selecting the point of departure (POD)
and its use in quantitative risk
assessment. Specifically, the SAP report
noted that “[t] he majority of the panel
stated that using cord concentrations for
derivation of the POD could not be
justified by any sound scientific
evaluation. The Panel was conflicted
with respect to the importance of a 2%
change in working memory.” Id. at 19.
The Panel went on to note that “the
Agency'’s inability to confidently
estimate previous exposure patterns
and/or intensity hinders the use of cord
blood at delivery as an anchor from
which to extrapolate back to a more
toxicologically meaningful internal
exposure metric.” Id. at 42. The SAP
also noted the insufficient information
about timing of chlorpyrifos
applications in relation to cord blood
concentrations at the time of birth, as
well as uncertainties about the prenatal
window(s) of exposure linked to
reported effects.

EPA acknowledges that the 2012 and
2016 SAPs note effects in the
epidemiology and experimental studies
below 10% AChE inhibition. In
addition, both the 2008 and 2012 SAP
commented on the strengths of the
CCCEH epidemiologic studies and the
value of the information they provide.
However, despite these strengths, both
the 2008 and 2012 Panels recommended
that AChE inhibition remain as the
source of data for the PODs. The 2016
SAP expressed significant reservations
about the proposed approach to use the
cord blood as the source of data for the
POD. It noted the incompleteness of the
information, including the lack of raw
data, reproducibility of analytical blood
data, and knowledge about chlorpyrifos
application timing relative to
pregnancy. EPA has evaluated the SAP’s
concerns, as well as public comments
received on the 2016 updated human
health risk assessment echoed a number
of the SAP’s concern regarding use of
the CCCEH study. Based on the
uncertainties identified by the 2016
SAP, the published articles from CCCEH

are not complete for deriving a POD.
EPA acknowledges this conclusion
differs from the position supported in
the 2016 revised human health risk
assessment, but EPA believes the
shortcomings of the data identified raise
issues of validity, completeness and
reliability under the FFDCA that direct
against using the data for risk
assessment at this time. As stated in the
Denial Order, EPA intends to continue
its exploration of the uncertainty around
using neurodevelopmental effects to
establish a POD as it works to complete
registration review, including renewed
efforts to obtain the raw data from the
epidemiologic studies that are the
central to consideration of potential
neurodevelopmental effects.

Notably, EPA has made requests to
CCCEH, CHAMACOS, and Mt. Sinai to
obtain the raw data, and visited
Columbia University in an attempt to
better understand their study results
and what raw data exist. EPA also
requested the original CCCEH study
protocol to determine whether its
specific questions regarding exposure
timing could be addressed with the raw
data. EPA was informed the CCCEH
protocol was not available, and EPA did
not receive the raw data from any of
those research institutions. Columbia
made a public commitment to “share all
data gathered,” however, to date,
CCCEH has not provided EPA with the
data, citing subject privacy concerns. In
2018, EPA explored options for blinding
the data to eliminate this concern.
However, through these conversations,
CCCEH indicated there is no effective
way to remedy this issue, citing that
since the cohort is from a very small
geographic area, subject identification
would still be possible, and therefore,
was still of concern.

In addition, EPA actively sought
clarification on the kinds of residential
application methods of chlorpyrifos
used in New York City (NYC) during the
time the CCCEH study was conducted
(1998-2000) in order to provide
additional context to the results of the
CCCEH study conclusions. Through a
series of email and telephone
conversations with NYC pest control
officials in 2016, EPA consistently heard
that chlorpyrifos was typically applied
as a crack and crevice application
between 1998 and 2000. Unfortunately,
EPA has no way to verify that this use
pattern aligns with the exposures of
participants in the CCCEH study and
would not be able to corroborate the
correlation between crack and crevice
application and the observed
neurodevelopmental effects.

As indicated, EPA has undertaken
considerable efforts to assess the CCCEH
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study, including submitting EPA’s
evaluation of the CCCEH study to
multiple SAPs. Given that CCCEH has
not shared the raw data or the results of
their exploratory analyses, EPA cannot
validate or confirm the data analysis
performed, the degree to which the
statistical methods employed were
appropriate, or the extent to which
(reasonable or minor) changes in
assumptions may have changed any
final results or conclusions. EPA has
been unable to conduct its own
evaluation of the study conclusions
utilizing the raw data nor has EPA has
been able to address the issues
identified by the 2016 SAP. While EPA
has retained the FQPA 10x safety factor
in order to address this potential
uncertainty, given the shortcomings to
date of the published epidemiology
data, EPA does not have sufficiently
complete information to currently
support using the epidemiology studies
as the POD in place of AChE inhibition
as the POD.

In conclusion, the epidemiologic
studies are central to the Petitioner’s
claims regarding neurodevelopmental
effects, yet the Petitioners and Objectors
rely only on summaries in publications
to present their case. Petitioners have
not presented the raw data from the
epidemiology studies for consideration
of their claims. EPA has likewise been
unable to obtain this critical
information, though the FIFRA SAP and
commenters have raised many questions
about it. So, EPA has not been able to
verify the conclusions of the
epidemiology studies due to this lack of
raw data. Further, the lack of a clear
mechanism of action and the lack of an
internationally accepted dosing regimen
in the in vivo data also preclude EPA
from determining the relevance of the
limited animal data addressing the
potential for neurodevelopmental
effects. The Petitioners have therefore
failed to meet their initial burden of
providing sufficiently valid, complete,
and reliable evidence that
neurodevelopmental effects may be
occuring at levels below EPA’s current
regulatory standard and no information
submitted with the objections addresses
this shortcoming of the Petition.

2. Reconciling FFDCA petitions to
revoke and FIFRA Registration Review.
EPA also continues to conclude that
denial is appropriate for claims related
to matters that are the subject of
registration review, specifically for
chlorpyrifos, claims related to
neurodevelopmental toxicity. In this
case, the data deficiencies in the
Petition related to neurodevelopmental
toxicity that EPA is currently studying
in a more up-to-date, thorough and

methodical fashion in conjunction with
the statutorily prescribed FIFRA re-
registration process. In this context, it is
particularly appropriate for EPA to take
into account the substantive work that
it is conducting under FIFRA in
reaching its decision on the Petition.

As EPA explained in the Denial
Order, to reconcile the FFDCA petition
procedures with the FIFRA registration
review provisions that require EPA to
conduct periodic reviews of all
pesticides, EPA must be able to take
account of the FIFRA registration review
schedule for a pesticide in determining
how and when to respond to an FFDCA
petition that raises issues that are also
the subject of a current registration
review. As noted, the Denial Order fully
responded to Petitioners’ claims that
address the substance of EPA’s 2006
safety finding, and Petitioners and the
other Objectors could have chosen to
challenge and litigate that determination
through the petition and judicial review
provisions of the FFDCA, had they
wished. The objections, however, do not
for the most part go to the substance of
EPA’s 2006 safety finding. Those claims
have largely been abandoned and
instead the objections now focus only
on compelling EPA to resolve on a
petitioner-dictated schedule new issues
regarding the potential for
neurodevelopmental toxicity that are
part of an ongoing evaluation in
registration review in advance of the
statutory deadline (October 1, 2022)
provided by Congress in FIFRA section
3(g) for completing that assessment. To
that end, Objectors argue that the fact
Congress established a 2022 deadline for
registration review is no license for EPA
to delay its response to an FFDCA
petition and that EPA is in fact
prohibited from relying on registration
review as a basis for determining how
to complete other reviews of a pesticide.
Specifically, they cite to language in
FIFRA section 3(g)(1)(C) that states that
“[n]othing in this subsection shall
prohibit the Administrator from
undertaking any other review of a
pesticide under this chapter.” Objectors
have overlooked the critical language at
the end of this passage (“under this
chapter”’) that by its terms only speaks
to how EPA should reconcile
registration review with other reviews
under FIFRA. The language does not
address reviews under the FFDCA,
much less prohibit EPA from
reconciling its responses to FFDCA
petitions with the timeframe for
registration review under FIFRA. The
Objectors also do not point to any
language in the FFDCA prohibiting the
reconciliation of a response to a petition

to revoke tolerances with the
registration review schedule for
reviewing the pesticide—which
includes a determination whether to
leave existing tolerances in effect. The
15-year registration review interval
reflects Congress’s effort to balance the
need for EPA to assure that pesticides
meet the FFDCA and FIFRA standards,
while at the same time recognizing that
completing scientific evaluations for
over 1000 active ingredients is both
time-consuming and resource-intensive.
During a registration review, EPA is
required to “‘assess changes since a
pesticide’s last [registration] review,”
including new risk assessment methods,
new studies and new data on pesticides.
40 CFR 155.53(a). This is precisely the
assessment EPA is in the process of
undertaking in the chlorpyrifos
registration review with respect to the
Petition claims addressing new
information on the potential for adverse
neurodevelopmental effects. If, as
Petitioners and Objectors argue, EPA
were required to truncate its ongoing
registration review process to make a
new FFDCA safety finding every time it
received a petition to modify or revoke
tolerances, petitioners would effectively
have the authority to re-order the
Administrator’s scheduling of
registration review decisions under
FIFRA and dictate the extent of inquiry
EPA may put to a matter before reaching
a resolution. EPA continues to believe
that with the passage of FIFRA section
3(g) and the 15-year review cycle
created by that provision, Congress
directed the Administrator, not FFDCA
petitioners, to determine the appropriate
timing and process for completing the
review of dietary risk within that 15-
year review period. EPA therefore
concludes that it is also appropriate to
deny the objections and the underlying
petition to the extent they seek to
compel EPA’s consideration of
neurodevelopmental toxicity issues
raised during the course of the current
registration review in advance of the
schedule provided by Congress under
FIFRA section 3(g).

As described previously, EPA has
compelling reasons to follow its
regulatory process through registration
review. Specifically, EPA is working to
update a number of assessments that
will result in a more complete, accurate
assessment of the risks of chlorpyrifos
than if EPA were compelled to truncate
that review now. The key components
of EPA’s updates to its analysis are (1)
Review of five new laboratory animal
studies for consideration in the updated
human health risk assessment, and (2)
Incorporating refined use information
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into the 2016 updated drinking water
assessment.

With respect to the animal data, in
2018, the California Department of
Pesticide Regulation (CDPR) proposed
to adopt a regulation designating
chlorpyrifos as a toxic air contaminant
(TAC) in California. As part of this
determination, CDPR developed its
“Final Toxic Air Contaminant
Evaluation of Chlorpyrifos Risk
Characterization of Spray Drift, Dietary,
and Aggregate Exposures to Residential
Bystanders.” The CDPR risk
characterization document cites five
new laboratory animal studies not
previously reviewed by EPA (Gomez-
Gimenez et al., 2017, 2018; Silva et al.,
2017; Lee et al., 2015; Carr et al., 2017).
It is appropriate for EPA to review these
five new studies in order to complete
EPA’s evaluation of potential
neurodevelopmental effects. CDPR is
using these studies as the main source
of information for their new POD for
acute oral exposure, so it is prudent for
EPA to evaluate the data’s quality and
whether it provides the strong support
for the conclusion that effects on the
developing brain may occur below a
dose eliciting 10% AChE inhibition that
would be used to establish a new POD
for the EPA’s risk assessment. EPA is
conducting its review in accordance
with OPP’s Guidance for Considering
and Using Open Literature Toxicity
Studies to Support Human Health Risk
Assessment. It has contacted the
primary investigators associated with
the new animal studies in July—August
2018, and received the raw data
associated with one of these studies.

As for EPA’s drinking water
assessment, the Agency identified
certain uses, application rates, and
practices described in the current
chlorpyrifos labels that are not actually
being used in the field and are
contributing to an over-estimate of
potential drinking water concentrations.
EPA has requested additional
information from the registrants to
confirm the accuracy of these
assumptions and anticipates including
these updates in the Proposed Interim
Decision.

To be clear, EPA remains committed
to expediting its registration review
determination so that it is completed
well in advance of the October 2022
deadline. To that end, EPA anticipates
making available any updates to the
human health and drinking water
assessments for public availability and
comment by summer of 2020. Updates
will also include EPA’s response to
public comments from the previous
comment periods. In addition, EPA has
been engaged in discussions with the

chlorpyrifos registrants that could result
in further use limitations affecting the
outcome of EPA’s assessment. The
Proposed Interim Decision
incorporating these updated
assessments is anticipated for public
availability and comment by October
2020. If EPA were compelled to act in
advance of these registration review
activities, none of these assessments
would be available to inform that
review. For example, OPP is pursuing
the use of surface water monitoring data
to confidently estimate pesticide
concentrations in surface water that may
be sourced by community water
systems. A meeting of the FIFRA
Scientific Advisory Panel is planned for
obtaining expert feedback on tools and
methodologies currently in
development for using surface water
monitoring data quantitatively in
drinking water assessments. While the
focus of the SAP is not specific to
chlorpyrifos, the EPA will consider any
recommendations from the SAP that are
appropriate for inclusion in the
chlorpyrifos drinking water assessment.

B. Objections Asserting That EPA Has
Found Chlorpyrifos To Be Unsafe

The Objectors argue that EPA not only
failed to make a safety finding in
denying the Petition, but that it has
never disavowed previous EPA findings
that it could not conclude chlorpyrifos
is safe with respect to both the potential
for adverse neurodevelopmental effects
and harmful drinking water exposures.
In particular, the objections point to
various statements in EPA risk
assessments and in EPA’s 2015
proposed tolerance revocation action
asserting that EPA is unable to conclude
that chlorpyrifos tolerances are safe.

Contrary to these assertions, as noted
by Corteva in its response to the
objections, EPA has not made any
findings that chlorpyrifos tolerances are
not safe. In fact, EPA’s last final action
with respect to the safety of chlorpyrifos
tolerances was its determination in 2006
that chlorpyrifos and the other
pesticides in the organophosphate class
meet the FFDCA safety standard in
connection with FIFRA section 4
reregistration and FFDCA section 408(q)
tolerance reassessment. This is the only
regulatory finding currently in effect for
chlorpyrifos as EPA has taken no final
action on the proposed rule it published
in 2015 to comply with the Ninth
Circuit mandamus order in the PANNA
v. EPA decision. Proposed rules are just
that—proposals; they do not bind
federal agencies. Indeed, EPA made
clear it was issuing the proposal because
of the court order, without having
resolved many of the issues critical to

EPA’s FFDCA determination and
without having fully considered
comments previously submitted to the
Agency (69 FR 69079, 69081-83).
Similarly, risk assessments that underly
proposed rules are not final agency
actions and likewise are not binding.

At this stage, EPA may choose to
finalize, modify or withdraw the
proposal based on the comments
received and EPA’s evaluation following
its review of the comments. Until such
time, EPA’s statements in the proposed
rule are not binding pronouncements
with respect to EPA’s decision whether
to grant or deny the Petition. See, e.g.,
Northwest Coalition for Alternatives to
Pesticides v. EPA, 544 F.3d 1043, 1051
(9th Cir. 2008) (“‘as long as agencies
follow the proper administrative
procedures, they have the authority to
change their minds before issuing a final
order”); Public Citizen Health Research
Grp. v. FDA, 740 F.2d 21 (D.C. Cir.
1984) (“Neither the substance of the
decision to require further study nor the
circumstances leading to the decision

. . suffice, however, to permit us to
leapfrog back over the Secretary’s
decision . . . hold the agency to its
preliminary decision to promulgate a
labeling requirement. In connection
with the registration review of
chlorpyrifos, which EPA expects to
complete in advance of the October 1,
2022 statutory deadline, EPA will make
a determination regarding the safety of
chlorpyrifos and will either finalize,
modify or withdraw the proposal at that
time.

With respect to objections related to
drinking water, as explained in Unit II.,
a party may not raise issues in
objections unless they were part of the
petition. Corn Growers v. EPA, 613 F.3d
266 (D.C. Cir. 2010), cert. denied, 131 S.
Ct. 2931 (2011). The Petition did not
identify drinking water exposure as a
basis for seeking tolerance revocation,
and the Objectors cannot therefore raise
that concern as a basis for challenging
EPA’s denial of the Petition. The mere
fact that EPA is considering the
potential impact of chlorpyrifos
exposures in drinking water in the
Agency’s FIFRA section 3(g) registration
review does not somehow provide
Petitioners and Objectors with a vehicle
for introducing that topic in the
objections process on the Petition
denial. And the objections phase of the
petition process does not provide
Petitioners a means to effectively start
the petition process over again by
raising issues that were not originally
raised in the 2007 petition to revoke.
Accordingly, EPA denies all objections
regarding drinking water exposures. To
be clear, however, EPA is continuing its
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FIFRA section 3(g) registration review
and to complete its evaluation of
drinking water exposures to
chlorpyrifos. EPA will address these
issues in its upcoming registration
review decision.

C. Objections Asserting That the Denial
Order Failed To Respond to Significant
Concerns Raised in Comments

The Objectors claim that EPA has
committed procedural error in failing to
respond to certain comments raised in
comments to EPA’s 2014 Revised
Human Health Risk Assessment and the
2015 proposed revocation. The
Objectors appear to assert that in the
absence of any comment response
document in the record, EPA has
violated the requirements of section
553(c) of the Administrative Procedure
Act (APA) which requires agencies to
give consideration to relevant matter
submitted during the comment period
on proposed rules. While these
objections correctly recite the
requirements of the APA rulemaking
provisions, the requirement to respond
to comments on proposed rules applies
to the “rules adopted” by agencies—i.e.,
final rules—and EPA has neither
finalized nor withdrawn the 2015
proposed revocation rule. Further, the
FFDCA does not require EPA to respond
to rulemaking comments in issuing
petition denial orders under FFDCA
section 408(d)(4). In connection with
EPA’s completion of the FIFRA section
3(g) registration review of chlorpyrifos,
EPA will either finalize or withdraw the
proposed rule and address significant
comments on the proposal at that time.
But EPA has no obligation to respond to
rulemaking comments in denying the
Petition or responding to objections,
both of which are adjudicatory actions
that are not part of the rulemaking
process.

In addition to raising procedural
error, Objectors appear to adopt as their
own substantive objections some of the
comments on the proposed rule and risk
assessment. Specifically, they focus on
comments asserting that (1) EPA’s use of
10% cholinesterase as a regulatory
standard is not protective for effects to
children’s developing brains; (2) EPA
inappropriately used Corteva’s PBPK
model, which is ethically and
scientifically deficient, to reduce inter
and intra-species safety factors; and (3)
EPA has not properly accounted for
effects from inhalation of chlorpyrifos
from spray drift and volatilization.

The comments adopted by the
Objectors regarding effects on the
developing brain mirror the claims
raised in the Petition regarding the
potential for adverse

neurodevelopmental effects.
Accordingly, EPA restates its response
provided in Unit VII.A.1. that the
Petition and the objections fail to meet
burden of presenting evidence
sufficiently valid, complete and reliable
to demonstrate that chlorpyrifos results
in neurodevelopmental effects that
render its tolerances not safe.

With respect to EPA’s use of the
Corteva PBPK model, these claims, as
with claims respecting drinking water,
were not raised in the Petition and
cannot be raised for the first time in the
objections phase of the petition process.
Further, the Objections appear to
oppose EPA’s use of the PBPK model in
conducting the assessment underlying
EPA’s 2014 and 2016 risk assessments
and 2015 proposed tolerance revocation
and do not appear to address EPA’s
Petition denial. This objection therefore
does not appear to be relevant to the
Denial Order. For these reasons, this
objection is also denied.

Regarding the objections related to
inhalation risk, Objectors raise three
distinct issues from the public
comments that relate to EPA’s
completed inhalation exposure
assessment addressing the potential for
bystanders to experience cholinesterase
inhibition from exposure to spray drift
at the time of application and
volatilized chlorpyrifos following
application. First, the Objectors dispute
EPA’ s legal authority not to consider in
its risk assessment exposures to
chlorpyrifos from illegal spraying
prohibited by product labeling. Second,
the Objectors assert that the Denial
Order inappropriately relied on two
recent Corteva studies on the effects of
chlorpyrifos in its vapor phase to
conclude that volatilized chlorpyrifos
presents no risk of cholinesterase
inhibition. Third, the Objectors assert
that documented poisoning incidents
demonstrate that the no-spray buffer-
zones that EPA approved on product
labeling in 2012 are inadequate to
address harm from spray drift. Objectors
point specifically to a May 2017
poisoning incident in Kern County,
California, involving a total of 50 people
who were either harmed or put at risk,
as evidence for their concern.

In response, EPA believes it is lawful
and appropriate for it to consider
federally enforceable chlorpyrifos
product labeling restrictions in
assessing the extent of bystander risk
from spray drift under both the FFDCA
and FIFRA. Under FIFRA, pesticide
labeling use instructions are enforceable
limits on the use of the product that
serve as the basis for EPA’s evaluation
of potential risks. Indeed, in registering
pesticides, FIFRA section 3(c)(5) directs

EPA to register pesticides when, among
other things, a pesticide “will perform
its intended function without
unreasonable effects on the
environment” and ‘“when used in
accordance with widespread and
commonly recognized practice it will
not generally cause unreasonable
adverse effects on the environment.”
These directives functionally instruct
EPA to consider the intended,
widespread and commonly recognized
use of a pesticide as set forth on
proposed product labeling in
determining whether the pesticide will
cause unreasonable adverse on the
environment. While these provisions do
not serve as a bar to EPA considering
the impacts from unlawful misuse,
unless such misuse is a widespread or
commonly recognized practice, it does
not provide a basis for regulatory action
under FIFRA or a basis for determining
that current tolerance levels are unsafe.
Rather, misuse is first and foremost a
matter for enforcement under FIFRA. It
should also be noted that because
chlorpyrifos is a restricted use pesticide,
applicators must have specific training
meant, in part, to assure proper
pesticide application. When these
restrictions are followed, exposures are
significantly limited. To be clear, while
drift is minimized when applicators
follow label directions, EPA does
assume that some residues may settle
off-target, and that there may be dermal
and incidental oral exposure from
contacting residential turf adjacent to
treated fields. To address the potential
for cholinesterase inhibition from these
exposures, EPA assessed the risk from
these exposures and establishes
appropriate distances between such
locations and the site of application.
Accordingly, following EPA’s
assessment of spray drift in 2012, the
chlorpyrifos registrants agreed to place
additional limitations on use to include
use rate reductions and spray drift
buffers that are sufficient to eliminate a
risk of cholinesterase inhibition from
lawful use.

With respect to the objections
concerning volatility and the potential
for cholinesterase inhibition, EPA has
not changed its position set forth in the
Denial Order and does not believe it is
disregarding the potential for
volatilization exposures. Exposure to
low levels of vapor-phase chlorpyrifos
following application near treated fields
is possible. After the Agency’s 2011
preliminary risk assessment, Corteva
submitted toxicity data that measured
cholinesterase inhibition resulting from
acute exposure to vapors of chlorpyrifos
and its oxon rather than exposure to
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aerosols of these compounds as was
done for previous assessments. Since
inhalation exposure to bystanders will
be only to vapor phase chlorpyrifos
rather than aerosols due to spray drift
restrictions, use of these data to assess
inhalation risk of cholinesterase
inhibition to bystanders is appropriate.
In these vapor-phase toxicity studies,
test animals were exposed in
atmospheres containing saturation
concentrations of chlorpyrifos and its
oxon, the maximum potential level of
the compounds in air. No cholinesterase
inhibition was observed, and the studies
were determined to have been
conducted properly using saturation
concentrations of the compounds and
controls appropriate for these types of
studies, i.e., animals receiving no
pesticide exposure, as further explained
in “Chlorpyrifos: Reevaluation of the
Potential Risks from Volatilization in
Consideration of Chlorpyrifos Parent
and Oxon Vapor Inhalation Toxicity
Studies, W. Britton, W. Irwin, 6/25/14.”
EPA has also done a comprehensive
review of chlorpyrifos incidents and
found that most were due to accidents
and misuse as specified in EPA’s most
recent final incident review
“Chlorpyrifos: Tier II Incident Report, S.
Recore and K. Oo, 7/27/11.” The agency
is aware of the referenced Kern County
chlorpyrifos incident that occurred in
2017 in which the pesticide appears to
have been applied in a manner in which
direct drift onto bystanders occurred, a
case of misuse. Spray drift buffers
address exposure to bystanders when
chlorpyrifos is applied as required by
the pesticide label. In addition, it
should be noted that EPA’s 2000
cancellation of homeowner products
and many indoor and outdoor non-
residential uses (e.g., schools and parks
where children may be exposed) has
led, according to data from 2002-2010,
to a 95% decrease in the number of
incidents reported in residential areas.
In sum, EPA does not believe available
incident data suggests that there exists
a widespread and commonly recognized
practice of misusing chlorpyrifos and
EPA therefore believes it is appropriate
to use the enforceable label instructions
as the basis for evaluating the potential
for inhalation exposure from spray drift
and volatilization.

VIII. Regulatory Assessment
Requirements

As indicated previously, this action
announces the Agency’s order denying
objections filed under FFDCA section
408. As such, this action is an
adjudication and not a rule. The
regulatory assessment requirements

imposed on rulemaking do not,
therefore, apply to this action.

IX. Submission to Congress and the
Comptroller General

The Congressional Review Act, 5
U.S.C. 801 et seq., does not apply
because this action is not a rule for
purposes of 5 U.S.C. 804(3).
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AGENCY: National Marine Fisheries
Service (NMFS), National Oceanic and
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Commerce.

ACTION: Temporary rule; fishery closure.

SUMMARY: NMFS is closing the U.S.
pelagic longline fishery for bigeye tuna
in the western and central Pacific Ocean
because the fishery has reached the
2019 catch limit. This action is
necessary to ensure compliance with
NMFS regulations that implement
decisions of the Western and Central
Pacific Fisheries Commission (WCPFC).
DATES: Effective 12:01 a.m. local time
July 27, 2019, through December 31,
2019.

ADDRESSES: NMF'S prepared a plain
language guide and frequently asked
questions that explain how to comply
with this rule; both are available at
https://www.regulations.gov/
docket?’D=NOAA-NMFS-2019-0085.
FOR FURTHER INFORMATION CONTACT:
Rebecca Walker, NMFS Pacific Islands
Region, 808-725-5184.
SUPPLEMENTARY INFORMATION: Pelagic
longline fishing in the western and
central Pacific Ocean is managed, in
part, under the Western and Central
Pacific Fisheries Convention
Implementation Act (Act). Regulations
governing fishing by U.S. vessels in
accordance with the Act appear at 50
CFR part 300, subpart O.

NMEF'S established a calendar year
2019 limit of 3,554 metric tons (t) of
bigeye tuna (Thunnus obesus) that may
be caught and retained in the U.S.
pelagic longline fishery in the area of
application of the Convention on the
Conservation and Management of
Highly Migratory Fish Stocks in the
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Public Comments:

Chlorpyrifos: Revised Human Health Risk Assessment for Registration Review

L

(EPA’s Office of Pesticide Programs, November 3, 2016)

SUMMARY

U.S. EPA’s most recent Revised Human Health Risk Assessment (RHHRA) for chlorpyrifos dated
November 3, 2016 represents a radical departure from past HHRAs for chlorpyrifos specifically,
and for most pesticides in general. This has resulted in areas of concern regarding the overall
methodology employed by EPA specifically relating to the accuracy, precision, representativeness,
and reliability of deriving a Point of Departure (PoD) for post-application chlorpyrifos exposure
following alleged crack and crevice (C&C) use. The following summary comments identify key
concerns about the 2016 RHHRA for chlorpyrifos.

* EPA is assuming that the neurodevelopmental effects allegedly observed in the Columbia
Center for Children’s Environmental Health (CCCEH) study were due to very low
chlorpyrifos exposures (well below EPA benchmarks for 10% inhibition of red blood cell
cholinesterase inhibition), specifically following C&C application. There are numerous
problems with this assumption.

From an epidemiologic perspective, the weight-of-evidence has not been considered.
There are more cohorts of individuals tested for association of organophosphate (OP)
exposure associated with a lack of neurodevelopmental problems than there are cohorts
where there is a positive association.

There were marny other pesticides and potent toxicants in the environment of the women
in the CCCEH study than were quantitatively tested, and the CCCEH study is the only
cohort that specifically examined chlorpyrifos.

There is no definitive evidence that chiorpyrifos was applied by C&C in any of the
residences of the CCCEH cohort, and many study subjects changed residences
frequently during the study.

C&C exposure represents a small fraction of the total aggregate sources of exposure
that the CCCEH cohort (and the US population) experienced including dietary, water
and public health sources, which have been demonstrated to be risk-manageable within
the Food Quality Protection Act “risk cup” (i.e., can be managed to present reasonable
certainty of no harm), when based on the widely accepted human health standard (PoD)
related to cholinesterase inhibition. Thus, a fundamental deficiency exists, i.e., C&C
dose reconstruction should not be used to establish a route-specific PoD, especially
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given the deficiencies associated with the CCCEH cohort data. If anything, the dose
reconstruction should be an aggregate metric, estimated across the relevant time
domain (duration and frequency), routes and potential pathways/sources (food, water,
indoor residential, including C&C and other product uses such as public health vector
control, etc.). Further, the observed effects in the CCCEH study cannot have been
primarily due to C&C post-application exposure to chlorpyrifos since there were
members of the cohort that received C&C applications without the claimed health
effects and the entire cohort could have had exposures through diet and water which
would be higher than through the added C&C exposure. Thus, the allegedly observed
neurodevelopmental effect cannot be related to chlorpyrifos exposure, as the CCCEH
cohort was not exposed to more chlorpyrifos than the general population.

EPA has not cited any of the biomonitoring data from the published literature including the

CCCEH cohort itself and persons that are known to have been exposed following C&C

application of chlorpyrifos in their homes, nor have they compared their estimates to the

measurements made in the published data. None of the information from the CCCEH study

was obtained under conditions of Good Laboratory Practices (GLP).

- The published literature reveals that the CCCEH cohort had chlorpyrifos exposure that
was approximately 3-fold less than women in the US population (NHANES; see Table
1) sampled at approximately the same time, i.e., the aggregate exposure, as measured
via urinary biomonitoring, which includes all sources of chlorpyrifos, was less in the
CCCEH cohort than in the general population.

EPA estimated blood levels of chlorpyrifos as a PoD and estimated blood levels for each

exposure pathway and scenario. It is unclear why EPA decided to derive blood levels as

the basis for PoD, since the blood levels reported for the CCCEH cohort are not reliable

according to the Scientific Advisory Panel (SAP).

- The blood levels that EPA derived for just the C&C exposure were more than 3 orders
of magnitude larger than the values reported for the CCCEH cohort.

- Blood levels are very sensitive to time of sampling relative to time of last exposure, and
are not a reliable biomarker for comparison of exposure.

- EPA did not estimate aggregate dosages or aggregate blood levels, even though a
single source or pathway of exposure to chlorpyrifos is inconceivable.

- Representative aggregate urine biomonitoring samples of both the CCCEH cohort at
various times during pregnancy and the US population during the period of time in
question are available for comparison, but that comparison was not made by EPA.
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1L INTRODUCTION

The following comments represent both general and specific issues regarding the U.S.
Environmental Protection Agency’s (EPA’s) most recent Revised Human Health Risk Assessment
(RHHRA) for chlorpyrifos dated November 3, 2016. In this assessment, the EPA derived a human
blood level that they intend to represent as the 30-day time-weighted average (TWA) blood
concentration of chlorpyrifos for women age 13-49 living in residences treated by crack and
crevice (C&C) application. As the basis of the blood level estimation methodology, EPA utilized
the 2012 Standard Operating Procedures for Residential Exposure (SOPs), and input those values
into a Physiologically Based Pharmacokinetic (PBPK) model. The SOP C&C scenario
calculations include simplistic (conservative) representations of temporal exposure factors such as
dermal contact rate with (and access to) residues on treated surfaces, clothing configuration,
exposure duration, etc. The PBPK model was used to provide estimates of daily blood levels, and
then the TWA blood concentration over 30 days following C&C application was calculated. This
30-day TWA blood level was then used as the PoD against which all other estimates of exposure
(residential, bystander and occupational) were evaluated. The PBPK methodology is
commendable, but the utility of the epidemiology data from the CCCEH has not been properly
reviewed for purposes of risk assessment, especially when the raw data are unavailable. Thus,
many unanswered questions and deficiencies result and pose serious concern. While the use of
PBPK modeling is recommended for estimating blood and tissue concentrations, the use of the
C&C scenario as the sole exposure source responsible for alleged effects observed in the CCCEH
study raises questions regarding the appropriateness, precision, representativeness, and reliability,
specifically in the context of deriving a PoD. Most importantly, it is unclear why there is a need
to derive an estimate of blood level, as there is no confidence in the levels reported by Rauh et al.
(2011), and there are significant concerns and deficiencies associated with the epidemiological
data that are being considered as the basis for an effect level.
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I11. DEFICIENCIES ASSOCIATED WITH EPIDEMIOLOGY STUDIES AS THE BASIS FOR
A POINT OF DEPATURE

There are significant scientific merit-based questions as to whether the specific published
epidemiological study should be used as the basis for developing a PoD to inform quantitative risk
analyses, or any subsequent risk management decision-making. As noted by the EPA’s Scientific
Advisory Panel (SAP)":

Page 54

“The uncertainty in the timing of the biomarker measurements related to
developmental susceptibility (e.g., cord blood measures of chlorpyrifos at the time of
birth may be associated with neurodevelopmental health outcomes, but may not be
causal). Exposures during other periods of fetal development that might be more
causally related to measured health outcomes were not measured, and there is the
inability to determine the true magnitude of the exposure. In addition, there is a lack
of dose dependence for the adverse biclogical outcome (IQ, working memory). These
are key issues in the fields of toxicology and pharmacology.

There is a lack of biological plausibility or animal evidence for how picomolar (pM)
cord blood levels of >6.17 pg/g chlorpyrifos (>17.6 pM based on the CCCEH
analytical results) can alter working memory and produce neurodevelopmental
impairment. The mechanisms for how such potent effects can be produced at these
concentrations in vivo are not known and have not been previously described. By
comparison, the most potent selective anti-AChE drugs in current clinical use to treat
deficits in working memory are known to directly engage brain AChE with inhibitory
constants (IC50°s) in the range of 20,000 pM (physostigmine) to 600,000 pM (tacrine).
In this regard, CPFO, the active metabolite of chlorpyrifos, has an IC50 towards AChE
of ~10,000 pM. One is left to speculate on one or more causative mechanisms having
potencies more than 1,000 to 30,000-fold lower than cholinergic drugs known to alter
working memory in patients. These estimates are conservative, since they assume
chlorpyrifos levels in cord blood will directly reflect CPFO levels in the developing
brain, an assumption that is currently unproven given the challenges in directly
measuring the active metabolite CPFO in any tissue after exposure.”

! Transmittal of Meeting Minutes of the April 19-21, 2016 FIFRA SAP Meeting Held 1o Consider and Review
Scientific Issues Associated with "Chlorpyrifos: Analysis of Biomonitoring Data." EPA Memorandum. July 20,
2016.
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Page 18

“Because many uncertainties cannot be clarified, the majority of the Panel does not
have confidence that the Columbia Center for Children’s Environmental Health
(CCCEH) cord blood data on chlorpyrifos concentrations can accurately be used in
quantitative risk assessment to determine a Point of Departure (PoD). A major source
of uncertainty for the Panel was the lack of verification and replication of the analytical
chemistry results that reported very low levels of chlorpyrifos (pg/g). Imputing
quantitative values when the concentration of analyte falls below the level of detection
(LOD) was a particular concern, especially given that a large fraction of cord blood
samples included in the analyses presented with levels below LOD.”

EPA (2016) states that “The epidemiology studies reviewed in the 2012/2014 and 20135 literature
reviews represent different investigators, locations, points in time, exposure assessment
procedures, and cutcome measurements. Despite differences in study design, with the exception
of two negative studies in the 2015 literature review (Guodong et al., 2012; Oulhote and Bouchard,
2013) and the results from the more recent Engel et al. (2015) study, all other study authors have
identified associations with neurodevelopmental outcomes associated with OP exposure; these
conclusions were across four cohorts and twelve study citations.” This statement is a
misrepresentation of the facts. The Engel et al. (2015) study pooled the data from the four 4
“positive” study cohorts and identified no adverse association. Only one cohort, the CCCEH,
specifically studied chlorpyrifos, and although EPA (2016) acknowledges that there are three
cohorts that did not demonstrate adverse neurodevelopmental effects, it failed to acknowledge
other recent citations from the US (Yolton et al., 2013), and France (Cartier et al., 2016) that do
not support adverse neurodevelopmental outcomes associated with OP exposure. Consequently,
the epidemiology is not at all persuasive as to association of adverse neurodevelopment due to OPs
in general or chlorpyrifos in particular. All of the positive studies rely upon dose guantitation
methods that are faulty, i.e., either non-specific and/or unreliable (Krieger et al., 2012) and
generally taken only once during gestation or at delivery. As shown in Figure 1 of the Agency
RHHRA document (EPA Office of Pesticide Programs, November 3, 2016), timing of blood
sampling will be important. Thus, there appears to be no compelling epidemiologic “weight of
evidence” to conclude that chlorpyrifos, specifically, or OPs in general are responsible for adverse
neurodevelopmental outcomes in humans.

It is also important to recognize that the PoD derived by EPA (2016) [0.004 ug/L or ~4 ng/g] is
more than 1000-fold greater than the average maternal blood levels “measured” in the CCCEH
study (Rauh et al., 2011; Figure 1A range 0-25 pg/g)>. Thus, despite “refining” the estimated PoD,

2 1t should be noted that much of the measurement data from the CCCEH are below quantitation limits reported by
the analytical laboratory.
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EPA’s value is disproportionately high compared to the “measured” values from the CCCEH
study. This indicates inconsistency between modeled estimates and measurements, demonstrates
deficiencies in the PoD derivation, and emphasizes the importance of the SAP’s comments
regarding a lack of dose dependence for the adverse biological outcome (IQ, working memory),
key toxicological considerations, and the lack of biological plausibility or animal evidence for how
observed maternal and cord blood levels can alter working memory and produce
neurodevelopmental impairment.

As EPA (2016) noted, the SAP specifically stated that PBPK modelling “is a valuable tool to
interpret the biomonitoring data in circumstances where multiple routes of exposure occur and
when based on best available information as inputs (RHHRA at 10).” For chlorpyrifos, there have
been no valid biomonitoring data cited by EPA for the purpose of comparison with the C&C
exposure estimate or the PBPK model results. Rather, EPA (2016) has utilized various models
(some validated with biomonitoring, and some not) for dietary, water, drift, and residential
exposure to estimate blood levels using PBPK. EPA (2016) has stated that “The CCCEH study
primarily tested for the presence of chlorpyrifos in cord blood, and therefore remains the most
relevant for the purposes of chlorpyrifos risk assessment.” However, the SAP completely
discounted those data because of “...the lack of verification and replication of the analytical
chemistry results that reported very low levels of chlorpyrifos (pg/g); and the lack of raw data
available for independent evaluation” (EPA, 2016).

Additionally, EPA (2016) states “In situations where the agency selects a PoD from a study where
a NOAEL has not been identified, the EPA generally will retain the FQPA SF of 10X to account
for the uncertainty in using a LOAEL.” However, the “average” value in the CCCEH study very
conservatively reflects the central point in a distribution (where 3/4ths of the data fall in the range
of 0 to 6 pg/g for blood concentration of chlorpyrifos) that spans a range of 0 to 25 pg/g (Rauh et
al., 2011; Figure 1A). Because there were no “controls” in this cohort, it is not possible to establish
a no effect exposure, although it would seem logical that at a blood level of zero, there should be
no effect. At the same time, since the IQ is expressed on a log scale, there is no way to make a
linear relationship with dose or to derive an uncertainty factor.
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IV.  DEFICIENCIES ASSOCIATED WITH TEMPORAL EXPOSURE AND ABSORBED
DOSE MODELING

EPA SAP members noted that PBPK modeling is a valuable tool to interpret the biomonitoring
data in circumstances where multiple routes of exposure occur and when based on best available
information as inputs. However, panel members were not in consensus as to the level of agreement
between the Agency’s exposure characterization of the CCCEH and the blood measurements from
" the study. While, overall, the Panel found that the general scenarios provided for PBPK modeling
are reasonable (drinking water, food, residential), the Panel found several sources of uncertainty
in the estimates of internal blood levels and their relationship to the CCCEH cohort results. Some
Panel members thought the quality of the CCCEH data is hard to assess when raw analytical data
have not been made available, and the study has not been reproduced.

The methodology EPA employed most recently to evaluate risk of exposure to chlorpyrifos is a
radical departure from anything that EPA has utilized in the past. For example, while EPA’s
methodology for evaluating exposure in the past has systematically tended to be “conservative”
and typically overestimated absorbed dosage by several-fold to several orders of magnitude (see
Cochran and Ross, 2016 for examples of such bias), the current estimates of crack and crevice
(C&C) post-application residential exposure appear to be not only low relative to any past
estimates, but also low by any actual measures of chlorpyrifos population-based exposure. For
example, it is not coincidental that EPA (2016) estimated post-application residential exposure
(approximately 7 pg/kg; see “Dermal Dose” in Table 5.3.2 of EPA 2016) that is orders of
magnitude lower than the value they derived in 2000 for adult females. While actual measures of
young children’s exposure to chlorpyrifos were available in 2000, and there were no federal
regulations precluding this use of these human subject data at that time, they were not used in
preference to the completely theoretical (and inaccurately high) estimated exposure values EPA
put forth at that time. In the current assessment, those “day-following-application” estimated
dosages are LOWER than the actual 3,5,6-trichleropyridinol (TCPy) population-based
biomonitoring measurements (see Table | below). It is noteworthy that the TCPy urinary
biomonitoring measurements (which were post-indoor product use cancellation) presented in
Whyatt et al. (2009) are LOWER than NHANES measurements for adult females during the time
period following cancellation of some or all indoor uses, i.e., using Equation [1] in Appendix A,
the 50" percentile for the pre-natal urine collection intervals with values >LOD is 0.547 ug/L
TCPy which equates to 0.019 to 0.028 ug/kg-d chlorpyrifos using a correction factor (see
Appendix) of 1 (Kriegeretal., 2001) or 0.7 (Byrne et al., 1998), respectively. To put these numbers
into perspective, the measured chlorpyrifos exposures in the CCCEH cohort (using TCPy based
exposure estimates) are approximately 10-fold lower than EPA’s dermal dose of 7 ug/kg on the
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day of application adjusted for 3% dermal absorption (Nolan et al., 1984) corresponding to an

absorbed dose of 0.21 ug/kg.

Table 1: Aggregate, chronic non-occupational estimates of exposure to chlorpyrifos for the
general public from biomonitoring data and EPA Standard Operating Procedures.

Population Subgroup | USEPA 2000 NHANES? DAS USEPA 2016
(ngrkg-d) (nglkg-d) (uglkg-d) (ng/kg-d)
1995 residential uses (broadcast and crack and crevice etc. available)
1995 data®
Adult males, (481) 114 0.19 - NA
Adult females, (405) 10.9 0.19 - 0.075 (diet)
Infants, 0-1yr, (39) 32.1 - 0.24+40.21°¢ 0.186 (diet)
Children, 1-6 yr, (376) 16.1 - 0.49+0.48° 0.242 (diet)

1997 broadcast and total release/aerosol foggers cancelled; crack and crevice still allowed

1999 data
Adult males, (972) 0.096 0.049¢
Adult females, (1022) 0.076

2000 residential uses cancelled (home, lawn, crack and crevice). Stop sale December 2001

2002 data
Adult males, (1416) 0.135
Adult females, (1596) 0.082

2008 data
Adult males, (1293) 0.086
Adult females (1295) 0.065

a USEPA estimate of aggregate exposure using standard defaults and based on passive dosimetry for combined
indoor, outdoor, and dietary exposures (USEPA, 2000a,b).

b Center for Disease Control’s National Health and Nutrition Examination Survey biological monitoring data (Hill
et al., 1995). Average (avg.) value. Number of subjects listed in parentheses.

¢ Dow AgroSciences biological monitoring survey of children (0-G years) in North and South Carolina exposed
during termiticide treatment of homes (lachan et al., 1999). Number of subjects listed in parentheses.

d 50" percentile of NHANES data, assuming a body wt of 70 kg.

¢ Byrne et al., 1998,

No clear explanation was provided as to why EPA (2016) chose to derive a TWA rather than an
acute estimate of exposure as the PoD. EPA (2016) noted “Given that the window(s) of
susceptibility are currently not known for the observed neurodevelopmental effects, and the
deficiencies associated with quantitatively interpreting the CCCEH cord blood data, the SAP
recommended that the agency use a time weighted average (TWA) blood concentration of
chlorpyrifos for the CCCEH study cohort as the PoD for risk assessment.” However, the SAP
specifically recommended against using the actual CCCEH blood data for numerous reasons. This,
also, is a departure from past actions in that the evaluation of neurotoxicity that utilized
cholinesterase inhibition as an endpoint was based on acute, and not chronic exposure. Again, the
manifold theoretical mechanisms of action possibilities that EPA (2016) has cited result from acute
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(peak) blood levels and not chronic TWA levels. Further, per EPA (2016) “...the SAP stated that,
given the absence of a key window of exposure for the effects shown in the CCCEH study, the
EPA should use estimated peak blood concentrations or TWA blood concentrations within the
prenatal period as the PoD...”. Note the very different implication of this sentence compared to
the one cited at the beginning of this paragraph. Apparently, EPA has chosen to ignore the advice
of the SAP to use peak blood concentrations.

Moreover, because dietary exposure occurs daily (and not on a geometrically reduced Ievel each
day as assumed by EPA for post-application C&C exposure), it is the estimated dietary exposure
that exceeds both measured (multiple C&C biomonitoring studies) and estimated aggregate
dosages from the CCCEH cohort. NHANES (Reiss 2013) biomonitoring of the general populace
is concordant with EPA’s DEEM dietary exposure modeling, and theoretically should be included
as the exposure basis for derivation of an internal dose or blood level of chlorpyrifos (CPF).
Currently, EPA (2016) is assuming that the primary exposure to the CCCEH cohort was derived
from the dermal route as the result of post application exposure to possible C&C applications of
chlorpyrifos. However, as discussed below, a true comparison of dose from post-application C&C
exposure and dietary exposure reveals that the dietary exposure exceeds the C&C exposure (Hore
et al., 2006). To emphasize this point, one only needs to examine the biomonitoring data from
NHANES summarized in Table 1. The difference between adult female exposures before all
chlorpyrifos use indoors was cancelled and after is 2 to 3-fold. Remembering that prior to
cancellation of foggers in 1997, indoor broadcast use was common (both from residential users
and professional applicators), and that with the year 1999-2000 that C&C applications could have
been made by professional applicators (albeit the CCCEH cohort does not have documented
chlorpyrifos-based applications), there is much less than a 2-fold difference between before and
after cancellation of the remaining residential uses, meaning that based on measured TCPy in
1999-2000 vs. 2007-2008 the C&C use could have constituted approximately 20% of the dose
derived from aggregate dietary and water sources at the time of the CCCEH study. To consider
post-application exposure to C&C application of chlorpyrifos in isolation is not consistent with
the aggregate exposure to dietary and food sources that are even greater than C&C exposures.

While ignoring other sources of exposure is troubling, EPA’s inputs for estimating C&C exposure
discussed on page 16 (EPA, 2016) also seem to be arbitrary. The assumption of 10% dissipation
of surface residues per day for chlorpyrifos may be exaggerated. There are very few studies that
have examined dissipation for more than a few days, and many dissipation curves are biphasic,
i.e., very rapid decline in the first 24 hr, with a slower dissipation beyond that time (Whitmyre et
al.,, 2004). One example of this is that a random sample of US houses in 2005-2006 found
detectable surface residues in >76% of all homes tested, years after the last indoor use of
chlorpyrifos (Stout et al., 2009). Another example is the actual measurements of transferable
residue using a CA roller (Figure 1 of Krieger et al., 2001), where the dissipation is clearly biphasic

13

Page 38 of 194



declining 8.8-fold in the first 4 days, and only 2-fold from day 4 to 9. EPA’s assumed dissipation
rate also does not account for an effect of multiple applications. Although this effect has not been
examined for indoor use, it is well-known that outdoor use produces increased half-lives with
sequential applications, and is one reason the EPA guidelines call for DFR studies to be conducted
after the maximum number of seasonal applications are made. Because of these factors, coupled
with lack of records about whether chlorpyrifos was even used in the CCCEH residences during
their occupancy, there are significant deficiencies and resulting weaknesses regarding EPA’s
derivation of a PoD from C&C use.

Another EPA assumption is that pregnant women spent 2 hr/day every day on hard surfaces
involving extensive and intense dermal contact. This also seems unlikely. The justification for this
assumption was that the hard surface scenario resulted in the highest estimated exposures (EPA,
2016). For a2 hr exposure on a hard surface to exceed an 8 hr exposure on carpet, the transferable
residue must be more than 4 times greater on hard than soft surfaces. This would be unusual,
because a modified CA roller (the recognized standard transferable residue method for regulatory
purposes) tends to transfer less from a hard than soft surface. Examination of the source of the
hard surface transferability data in the SOPs (Appendix D) reveals that the majority of the transfer
data were produced by Camann et al. (1996) and consisted of hand press data. Such data are NOT
comparable to roller transferability, which is used with the Transfer Coefficient for estimating
whole body exposure to hard or soft surfaces. Further, all women were assumed to take a shower
daily immediately following contact with the hard surface over a 30-day interval as postulated by
EPA. However, the bathing frequency, timing, and cultural history of the cohort of interest are
unknown. EPA’s assumptions likely underestimated actual total or aggregate exposures and
therefore, resulted in a PoD that is likely unrealistically low.

For the C&C scenario, EPA (2016) only considered inhalation exposure for a 2 hr period and
dermal exposures for the remaining 30 days. No other exposures were included, resulting in a gross
under-estimate of internal dose. The Agency estimated an external dermal dose of 7.1 pg/kg
(shown in Table 5.3.2), and allegedly derived an estimate of absorbed dosage for the C&C scenario
by assuming a 50% body surface area was exposed to CPF, exposed women showered 2 hr after
dermal contact began on each day, and dose available to be absorbed dropped 10% each day,
resulting in the CPF profile in blood as shown in Figure 1 of their document. The internal dose
that resulted in the blood data depicted in EPA Figure 1 is 0.012 ug/kg for the first 24 hr. Total
absorption over the 30 days of exposure is 0.087 ug/kg, or an average of 0.0027 pg/kg/day.? As
noted previously, this is several orders of magnitude lower than the estimated multi-route
exposures in EPA (2000), and others, see Table 1.

3 The Agency did not report the absorbed dose; thus, the .m script was used to re-create Figure 1 and the absorbed
dose that it represents.
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It is noteworthy that there are multiple studies conducted using biomonitoring following crack and
crevice application including Byrne et al. (1998), Krieger et al. (2001), and Hore et al. (2006) (see
Appendix A), and estimated mean absorbed chlorpyrifos dose based on metabolite (TCPy) levels
in the urine (Table 2). The estimated total internal doses pre-exposure were 0.408 ug/kg/day in
adults or 0.3 pg/kg/day in the female populations in Byrne et al. (1998) and Krieger et al., (2001),
respectively. Post application, increases were greater in the study of Krieger et al. (2001) than
Byrne et al. (1998). Both studies monitored TCPy in urine for 10-11 days post exposure. Over
that period, Byrne et al. (1998) reported C&C internal dose of 0.002-0.09 pg/kg/day, which
indicates the EPA assumptions of just this dose route are consistent with biomonitoring data.
However, when Byrne et al. report these values, they must subtract them from pre-exposure
biomonitoring values. The total daily exposure in these same volunteers is 0.46 + 0.30 ug/kg/day
(range 0.2-0.88 pg/kg/day), and is approximately 100-fold (0.46/0.006) greater than our estimate
of the Agency-generated dose for C&C exposure alone (i.e., 0.006 pug/kg/day). Similarly, Hore et
al. (2006) reported TCPy averages in urine of 6.8 pg/L in a post-application exposure study. Using
a simple molecular weight conversion, this equates to an average of ~12 ug/L CPF, and using eq.
1 in the Appendix, results in an estimated internal dose of (.32 pug/kg/day. As pointed out in Hore
et al. (2006), the TCPy measured in urine is likely resulting primarily from exposures from food,
which shows the Agency body burden estimates are only considering a minor fraction of exposure.
The Agency has previously (in 2000) estimated total exposures in adult females of 10.9 ug/kg/day
(See Table 1), > 3000x higher than the absorbed dermal dose in their C&C exposure scenario. The
fundamental issue remains, that dose reconstruction should not be used to establish a route-specific
PoD, especially given the deficiencies associated with the CCCEH cohort data. If anything, the
dose reconstruction should be an aggregate across all routes and potential pathways/sources (food,
water, indoor residential, including C&C and other product uses including public health vector
conftrol, etc.).
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Table 2. Comparison of C&C Dose Estimates.

Study Pre-C&C C&C Treatment | Aggregate Notes
Treatment Only (ng/kg/day) | (ug/kg/day)
(ng/kg/day)
Agency Estimate: NA 0.006° Unknown 75 kg women
EPA, 2016
Byrne et al., 1998° | 0.11-0.87 0.002-0.09 0.46 +0.30; household
(0.2-0.88)°
Hore et al., 2006 | NA NA 0.32 children
Hore et al., 20064 0.04-1.6 <0.0-0.92 0.17-1.4 children
Krieger et al., 0.3-2.1 NA 0.8-3.3 household
2001°

2This is an estimate using the Agency scenario and PBPK model for 10 days to be consistent with Bryne et al. and

Hore et al., who monitored TCPy in urine for 10-11 days post C&C. The value reported in the text, 0.0027
g/kg/day is over the entire 30-day exposure.

® These values are based on urinary elimination of TCPy.

¢ Mean +/- standard deviation; range.

4 Averages for Days 1-5. Note on average over the first 3 days, peak aggregate is lower than pre-treatment

maximum.

NA- not available

We appreciate EPA (2016) candor and interest that a “combination of inputs used to estimate
exposures is expected to reasonably approximate exposures to these women resulting in reasonable
risk assessment PODs™; however, it is difficult to conclude that the values estimated in the 2016
assessment are any more likely to be correct than they were in the year 2000, although for different
reasons. Part of the problem is that EPA has used a number of models, and provided limited dose
route/pathway comparison, i.e., there is a general lack of transparency. For example, if one
assumes a 10% decline in dermal exposure per day as EPA did, and calculates the average absorbed
dose over a 30-day interval from post-application exposure to C&C application, the EPA estimated
total absorption® is 0.087 pg/kg, and the 30 day TWA. is 0.0027 pg/kg/day, which is less than the
21 day dietary exposure average estimated by EPA (2016). This reveals the innate inaccuracy of
utilizing the C&C dose as the basis for derivation of a POD. Simply put, the entire premise that
C&C exposure alone can be associated with an effect is false as there are contributions from
other, larger sources of exposure. From an aggregate exposure perspective, the women in the
CCCEH study were not exposed to chlorpyrifos at a dose any different from the general population.
In fact urinary biomonitoring revealed that the CCCEH cohort had on average 3-fold less exposure
than the general female population in the US. Thus, the allegedly observed neurodevelopmental
effect cannot be related to chlorpyrifos exposure, as the CCCEH cohort was not exposed to more

4 The Agency did not report the absorbed dose; EPA’s .m script was used to re-create Figure 1 and the absorbed
dose that it represents.
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chlorpyrifos than the general population. The calculated day of application dermal absorbed
dose is less than the steady state food-only exposure (0.075 ug/kg) shown in Table 6.2 (EPA,
2016). Further, the cohorts that have a positive association with adverse neurodevelopmental
outcomes that EPA (2016) have cited as corroborating evidence have also been tested for other
chemically-related exposure associations, and there are much greater odds ratios for association of
adverse neurodevelopmental effects with exposure to DDT (Gaspar et al., 2015) or flame
retardants (Eskenazi et al., 2013) than with chlorpyrifos, specifically, or OPs in general raising the
question of the validity of attributing effects to one specific chemical or class of chemicals.

Moreover, some of EPA (2016) assumptions and justifications are not well-explained. For
example, it is unclear why 21 days (Table 5.3.3.2) was used as the averaging time for PBPK for
all routes, pathways and types of exposure, but the “normalizing” exposure (post-application
exposure to crack and crevice use) was calculated as a 30-day average. EPA (2016) also did not
justify why they assumed “All residential exposures were set to be continuous for 21 days.” For
example, exposure from drift following agriculture or public health use on a single day would be
improbable, but exposure to drift every day for 21 days is impossible. The same can be said for
every non-dietary residential exposure scenario. While EPA (2016) tried to make occupational
exposure more consistent with reality, it too is a gross overestimate. EPA states “This worker is
exposed to chlorpyrifos either via inhalation or skin for 8 hours/day, 5 days/week, for a total of 21
days.” Whether a pesticide handler or reentry worker, an individual is highly unlikely to be
exposed to upper bound levels of chlorpyrifos for 3 consecutive work weeks due to competing
pesticide use, rate of decay on foliage (for reentry workers), and a host of other mitigating factors
(Cochran and Ross, 2016).

The nuances of the methods to estimate doses that EPA (2016} used are evidenced in the huge
differences in PoD for various routes and rates of exposure. H it is true that the dermal dose results
in a much smaller PoD, chlorpyrifos oxon is apparently considered inactive since the dermal route
bypasses first pass bioactivation; this is at odds with any known mechanism of action for
chlorpyrifos. However, as noted previously, it is entirely unclear why there is a need to derive an
estimate of blood level, as there is no confidence in the levels reported by Rauh et al. (2011), and
a comparison of dosages would be much more transparent, easier to understand, and consistent
with EPA’s past regulatory action on not only chlorpyrifos, but also virtually every other pesticide
they have regulated. Again, we applaud the use of the PBPK model to extrapolate to lower doses
than can be observed in laboratory settings, but it is important to recognize sources of inaccuracy
(e.g., changes in kinetics, sinks, metabolic routes that were not recognized at higher dosages),
particularly in the context of establishing a PoD. Moreover, there is no tangible benefit to deriving
blood levels as PoD once it becomes apparent that the best estimates of blood level derived from
a validated PBPK model are more than 3 orders of magnitude greater than the “measured” values
described by Rauh et al. (2011). Additionally, blood levels of chlorpyrifos are not routinely
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measured in humans, i.e., they are not diagnostic. Blood levels are also more sensitive to time of
last exposure than either urinary metabolites or cholinesterase levels. Further, blood levels of
chlorpyrifos cannot be related to comparable measures with other OPs, and finally, blood levels
cannot be used as the basis for cumulative exposure to OPs.
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V. CONCLUSIONS

In summary, major conclusions are as follows:

1) Epidemiologic association of exposure to chlorpyrifos and/or OPs in general is not
consistent and should not be used as the basis for estimating a Point of Departure, because
the proposed PoD is biologically (toxicologically) implausible. Further, EPA’s estimates
of blood levels from C&C post-application exposure alone are more than 1000-fold greater
than those “measured” in the CCCEH study. This indicates inconsistency between
modeled estimates and measurements, demonstrates deficiencies in the PoD derivation,
and emphasizes the importance of the SAP’s comments regarding a lack of dose
dependence for the adverse biological outcome (IQ, working memory), key toxicological
considerations, and the lack of biological plausibility or animal evidence for how observed
maternal and cord blood levels can alter working memory and produce
neurodevelopmental impairment.

2) The observed effects in the CCCEH study cannot have been primarily due to C&C post-
application exposure to chlorpyrifos since there were members of the cohort that received
C&C applications without the claimed health effects and the entire cohort could have had
exposures through dietary and water which would be higher than through any potential
C&C exposure. Further, the urinary biomonitoring conducted specifically with the
CCCEH cohort at multiple times during pregnancy reveals less exposure than in adult
women across the US. Thus, the allegedly observed neurodevelopmental effects cannot
be related to chlorpyrifos exposure, as the CCCEH cohort was not exposed to more
chlorpyrifos than the general population, particularly since there were members of the
cohort that apparently received C&C applications.

These conclusions create significant deficiencies regarding the proposed PoD and indicate further
revisions and quantitative analyses are necessary by EPA and stakeholders, and additional external
peer review is highly recommended.
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VI.  APPENDIX A: CHLORPYRIFOS BIOMONITORING AS A VALIDATION OF
EXPOSURE ESTIMATES

Residential (Scenario-Specific) Data

Three key studies are summarized below. The first was a doctoral dissertation research project by
Dr. Paromita Hore, i.e., Hore (2003) and Hore et al. (2006). As part of this research program,
environmental and biological measurements of chlorpyrifos were made in ten residential homes
involving 2 to 5 year-old children. Measurements included indoor air, indoor surfaces, gauze pads,
plush toys, hand rinse/wipes, and urine samples. This research demonstrated the very low potential
for measurable absorbed doses associated with reentry exposures following a crack and crevice
treatment, and the corresponding low residential media (air, surfaces) levels.

In the second study, Byrne et al. (1998) had a professional applicator treat three homes via crack and
crevice and spot spray with Dursban Pro diluted to 0.5%. Doors and windows remained closed most
of the time, and air handling was turned off except during the night in one house. Two adults in
each house collected their urine specimens 24 hours before and for 11 days after treatment.
Additionally, room air was sampled at two heights and surface residues remote from the application
site were measured using a drag sled to determine dislodgeable residues. Also, deposition pads were
placed in rooms away from application sites to determine the amount of chlorpyrifos that
redistributed to the interior of the rooms.

In the third study, Krieger et al. (2001) describe a home treated with Dursban Pro at 0.25% by crack
and crevice application in which a family of five individuals (one adult, three teenage children, and
a toddler) were biomonitored. Urine specimens were collected prior to application and daily for five
days post application and at irregular intervals thereafter. No environmental monitoring (air/surface)
samples were collected in the residence. Daily dosage was estimated and normalized to creatinine
excretion.

The results of these three studies are summarized in Table Al below. The total daily absorbed dose
levels across these three studies ranged from 0.0 to 4.8 pg/kg/day. This level of exposure (or internal
dose) is also consistent with studies conducted by EPA’s Office of Research and Development
(ORD). In one of these studies, EPA’s ORD reconstructed dose estimates for a cohort of children
which they believed to be highly exposed relative to the general population (Rigas et al., 2001). In
this study, biomonitoring of 15 children (ages 3 to 12) that commenced 1-3 days following a non-
broadcast (crack and crevice) treatment showed chlorpyrifos dose (internal, absorbed) levels in the
range of 0.36 to 4.01 pg/kg/day (Rigas et al., 2001). In another EPA ORD study involving
environmental measurements in a research house following a crack and crevice application (Stout
and Mason, 2003), the average (mean) chlorpyrifos dose estimate for children {(ages 3 and 6 yrs) on
the day of application was 3.3 ug/kg/day; the median post-application dose estimate was 2.1
ng/kg/day. Adult dose levels (normalized to body weight) are consistently significantly lower than
those for children.
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Table Al: Summary of Chlorpyrifos Post-Application Human Exposure Monitoring Studies
Following Indoor Residential Crack & Crevice Treatments.

Number Chlorpyrifos Air Surface | Time in Internal
Study? of Applied Conc. Conc.d House Dosage
Replicates (g/m?)P (ng/m)* | (ng/em?) | (hr/d) | (ug/kg/day)e
Byrne, ; 0.049+0.042
1998 6 0.026-0.037 0.76-2.3 | 3.2-8.7 12+ (0.009-0.09
Krieger, « ; 1.3z1.1
2001 5 0.042 NA NA 14-24 (0.4-3.2
Hore,
2003; 7" 0.002-0.022 0(.)0;;- 8.5-10 | 21x2 0'(%?32%)5{0
Hore, 2006 ) ’
Summary™ 18 0.002-0.042 0.032-2.3 | 3.2-10 >16 0.002-3.2

? First author, year of published results.

® Grams of chlorpyrifos applied divided by the surface area of the house.

¢ Peak air concentration reported.

d Peak surface concentration reported (re-deposited based on denim deposition samplers or
isopropanol wipes; dislodgeable residues were <0.2 ng/cm” in Byrne, and 0.1-25 ng/cm? in Hore).
¢ Mean + Standard Deviation (Range of values); after subtracting pre-exposure values.

fNo children (all adults).

& Four children, one adult.

h All replicates were children age 2-4 yrs. Only seven replicates from houses with verified
treatment levels were included.

! NA = not measured or not available.

I Pre-treatment exposure = 0.11-0.87 ug/kg; dose estimates for children ranged from 0.26 and 2.10
ug/ke.

¥ Pre-treatment exposure = 0.3-2.1 pg/kg.

! Pre-treatment exposure = 0.04-1.6 ug/kg (see Table 6, Hore 2006); creatinine-adjusted dose range
was 0.04 — 4.8 pg/kg. Days 1-5 post exposure was assessed, by day 5, the average increase in
apparent CPF body burden following exposure was -0.32 + 0.18 ug/kg/day. Samples deemed too
dilute by the researchers were not included.

™ Three replicates from Hore (2003) were excluded because application rates were below normal.
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Population Based Data

Chlorpyrifos (CPF) is metabolized in the body to 3,5,6-trichloropyridinol (TCPy) and 3
dialkylphosphate metabolites. TCPy has been monitored in a number of human populations over
the past 30 years, and the rate and route of excretion are well known (Nolan et al., 1984; Timchalk
et al., 2007). In addition to periodic biomonitoring conducted by the Centers for Disease Control
and Prevention (CDC) for ages 6 to >60 years, there are a number of other studies conducted with
young children (see Table A2). Although biomonitoring with TCPy tends to overestimate absorbed
dosage because it is a metabolite of other molecules, TCPy forms spontaneously in and on food,
water, surfaces a person might contact, and has appreciable volatility so it can be inhaled (Morgan
et al., 2005; Wilson et al., 2003), it nevertheless provides an upper bound estimate for exposure to
CPF. As an alternative measure of estimating absorbed dose, TCPy biomonitoring allows
comparison of aggregate absorbed dose estimates from models such as those used by EPA (2012).
Summarized in Table A2 are some of the biomonitoring studies conducted with groups of >10
individuals. Equation [1] presents the method of estimating CPF dosage from urinary
biomonitoring of TCPy:

Dosage (ug/kg) = (TCPy ug/L x L urine/day) x (MW CPF/MW TCPy)/(0.7 x kg) [1]

Where:

Dosage = the absorbed dosage of CPF;

TCPy pg/L = micrograms of the chlorpyrifos metabolite 3,5,6-trichloropyridinol (TCPy) per liter
of urine;

L urine/day = 1.4 for adults; 0.8 for age 6-11;

MW CP/MW TCPy = molecular weight of chlorpyrifos (350.6)/molecular weight of TCPy (198);
0.7 = molar fraction of an absorbed dose of chlorpyrifos excreted as TCPy in urine (note: Krieger
et al., 2001 use an alternative value of 1); and

kg = body weight in kilograms.
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Table A2: Summary of Biomonitoring for Chlorpyrifos Based on Urinary TCPy Using Equation
[1]. (not adjusted for directly ingested TCP).

Type of Mean
Citation Age Number | Application (ug/kg)
Jachan et al., 1999 0-1 39 termiticide 0.24+0.21
Jachan et al., 1999° 1-6 376 termiticide 0.49+0.48
Morgan et al., 2005 1.7-5.5 128 unknown 0.43?
Alexander et al., 2006 | 4-11 23 farm 1.2
Hore et al., 2006 children 7 crack & crevice 0.62
Rigas et al., 2001 children 15 residential 1.6
CDC 1999-2000° 6-11 481 unknown 0.182
CDC 2001-2002 6-11 573 unknown 0.169
CDC 2007-2008 6-11 385 unknown 0.109
CDC 1999-2000 12-59 1513 unknown 0.103
CDC 2001-2002 12-59 1936 unknown 0.112
CDC 2007-2008 12-59 1570 unknown 0.072

* Assumed that the arithmetic mean excretion of TCPy (167.7 ng/kg/d) was solely attributable to
CPF. Morgan et al. (2005) estimated the actual CPF exposure from food, surfaces and air as

0.008 pg/ke/d.

b Geometric mean for all CDC data.

Note that with the CDC data, there is a noticeable drop from the years 1999-2000 (when CPF was
last sold for residential use), and subsequent years. This differential is likely attributable to the
reduction and subsequent elimination of residential use, although the less than 2-fold reduction
does not comport with the un-validated modeling estimates that attributed much larger dosages to

residential use.

Data from Table A2 shows that for the age group of 1-6 (summarizing results from over 500
individuals), the dosage from bicmonitoring is an average of 0.49 and 0.43 = 0.46 pg/kg/d. The
average dosage from 5,019 persons is 0.096 pg/kg/d. In summary, biomonitoring data are the most
appropriate values for comparison modeled (estimated) aggregate absorbed dosage (sum of all

routes and pathways).
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Summary

In the July 2019 United States Environmental Protection Agency (USEPA) Chlorpyrifos; Final
Order Denying Objections to March 2017 Petition Denial Order (EPA-HQ-OPP-2007-1005;
USEPA, 2019) five laboratory animal studies were referenced as under review for consideration
within an assessment of potential neurodevelopmental/behavioral effects. To facilitate USEPA’s
consideration of these studies, Corteva Agriscience submits this review of the five studies,
particularly in relation to inhibition of red blood cell (RBC) acetylcholinesterase.

A review of these studies confirms RBC cholinesterase inhibition (ChEI) as a definitive point of

departure (POD) that is protective of potential toxicity, including neurodevelopmental/behavioral

1



toxicity. Based on the outcomes, limitations and uncertainties associated with these five studies,
indications of neurodevelopmental/behavioral effects below RBC ChEl, specifically 10% RBC
cholinesterase inhibition, are not demonstrated.

Background
Red blood cell cholinesterase inhibition (RBC ChEIl) has been used historically astherelevant and

sensitive regulatory marker of exposure for chlorpyrifos and subsequently as the POD for use in
human health risk assessment. The scientific database for chlorpyrifos continues to be consistent
with this position and several of USEPA’s FIFRA Scientific Advisory Panels have also confirmed
the use of RBC ChEl as the appropriate POD in regulatory decision-making. Over the past severd
years, investigators have explored non-cholinergic modes of action for chlorpyrifos and some have
contended that neurodevelopmental outcomes/effects are occurring below the threshold for
cholinesterase inhibition (brain, RBC, or plasma cholinesterase). A review of these five studies
(Table 1) revedls that two measured brain ChEl, but none measured RBC ChEI. Further, some
studies measure cholinesterase inhibition well after the time of peak effect. Inhibition peaks
sometime after maximal RBC concentrations are achieved and after the oxon of chlorpyrifos is
cleared, the cholinesterase enzyme begins reactivating and new cholinesterase is produced.
Studies that measure cholinesterase inhibition past the time of peak effect underestimate
cholinesterase inhibition relative to the methods used by EPA to estimate points of departure for
risk assessment using measurements at peak time of inhibition. USEPA regulates on both peak
(acute) and steady state (21-day) cholinesterase inhibition, which requires a measurement at the
time of peak effect and estimation of 21-day steady state inhibition. By underestimating
cholinesterase inhibition, these studies may erroneously conclude that other endpoints are more

sensitive than cholinesterase inhibition.

In its preliminary human health risk assessment for chlorpyrifos, USEPA (2011) derived an acute
RBC 10% AChE inhibition benchmark dose (BMD10) value of 0.06 mg/kg/day (60 pug/kg/day)
from laboratory anima data. In 2014, USEPA used the chlorpyrifos physiologically-based
pharmacokinetic and pharmacodynamic model (PBPK-PD) model to determine doses (PoDs)
corresponding to 10% RBC AChE inhibition (USEPA 2014). For example, the acute dietary
(food) dose level for infants (<1 yr) associated with 10% RBC ChEl (the point of departure on
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which it regulates acute exposure to chlorpyrifos in the US), was determined to be 600 ug/kg/day
(USEPA 2014). The 21-day steady state dietary (food) PoD value for infants was determined to
be 103 ug/kg/day. In comparison, the acute and steady-state dietary (food) PoD valuesfor females,
13 -49 yrsold, are 467 and 78 pug/kg/day, respectively (USEPA 2014). 1n 2016 (USEPA 2016),
USEPA presented a revised, alternative PoD derivation based on use of the PBPK model to
determine the Time-Weighted Average (TWA) blood levels expected from post-application
exposures from a chlorpyrifos indoor crack and crevice use scenario. This scenario was selected
as a scenario assumed to be relevant for women in the Columbia Center for Children’s
Environmental Health (CCCEH) epidemiology study cohort, i.e., it was presumed that crack and
crevice treatment was the predominant application type during the time of the CCCEH study. The
TWA blood levels were assumed to be a lowest-observed-adverse-effect-level (LOAEL).
However, due to significant concerns regarding the validity and reliability of the results derived
from the CCCEH blood samples, the USEPA’ sreview by its FIFRA Scientific Advisory Panel did
not endorse or recommend reliance on the CCCEH results for quantitative risk analysis (see
USEPA July 20, 2016, Transmittal of Meeting Minutes of the April 19-21, 2016 FIFRA SAP
Meeting Held to Consider and Review Scientific Issues Associated with "Chlorpyrifos. Anaysis
of Biomonitoring Data). Overal, the Panel found significant deficiencies associated with use of
the CCCEH blood data in quantitative risk assessment.

Scientific Review

Cholinesterase Measurement and Threshold Analysis
To understand if reported neurodevelopmenta effects associated with chlorpyrifos exposures

could be observed below the threshold for RBC ChEl, Corteva Agriscience undertook areview of
five studies published from 2015-2017. As part of the review of these studies, it isimportant to
distinguish the biologica significance of brain versus red blood cell cholinesterase inhibition.
Brain cholinesterase inhibition is considered an adverse effect, while inhibition of RBC ChEl is
not associated with any known physiological or biological/toxicological consequence. RBC ChEl
occurs at lower dose levels and before inhibition of brain cholinesterase. Marty et a (2012)
reported decrements in RBC ChEI following exposures as low as 0.05 mg/kg/day, consistent also
withmarked RBC ChEI decrements (45% lower than controls) in Maurissen et a (2000) following

exposure to 0.3 mg/kg/day (lowest dose administered). These decrements are consistent with the
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previoudy reported EPA-derived acute BMD10 associated with 10% RBC ChEl (USEPA,
2011). In this respect, RBC ChEl serves as a conservative, protective marker of exposure that has
been used historically by many global regulatory bodies as a point of departure for risk

assessment purposes.

None of the five studies listed in Table 1 measured RBC ChEI and thus, any inference from these
studies that neurodevelopmental effects are occurring below the threshold for cholinesterase
inhibition is not supported by data generated within these studies. In any study design that seeks
to determine whether neurodevelopmental outcomes are occurring below the threshold for RBC
inhibition, arange of dose levels along with concomitant measurement of RBC ChEI should be
included. The threshold for RBC ChEl is significantly lower than 1 mg/kg/day as documented in
two definitive, Good Laboratory Practice (GLP) regulatory toxicological studies (Maurissen et
al, 2000; Marty et al, 2012 — see Table 2), along with the benchmark dose value determined by
the USEPA (Table 2) in establishing the threshold for 10% RBC ChEIl as 0.06 mg/kg/day.
Empirical data from Maurissen et a (2000) demonstrates significant RBC ChEI at the lowest
dose employed (0.3 mg/kg/day), well below 1 mg/kg/day. Marty et a (2012), in the
Comparative Cholinesterase Assay for chlorpyrifos, used a low dose of 0.05 mg/kg/day and
at this dose level there were measurable decrements in RBC ChEIl in both male pups and
adult females, again well below 1 mg/kg/day. Both the Maurissen and Marty studies
included measures that evaluated potential neurodevelopmental toxicity and there were no
effects at doses lower than those associated with RBC ChEl.
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Table 1. Summary of 5 Chlorpyrifos Toxicity Studies

Study/MRID | Species/Ageat | Administered Brain ChEl RBC ChEl Notes
Exposure Doses
(mg/kg/day)
Silvaet al 2017 | Rat 0.01, 0.1, 1.0, Not measured Not measured | Reported
10.0 neurodevel opmental
51123801 GD14-20 LOAEL of 0.1
Careta 2017 | Rat 0.5,0.75, 1.0 Decrements of 0, Not measured | No effectson brain
0, 19% ChEl at 2 lower
51123802 PND10-17 doses
Gomez- Rat 0.1,03,1.0 Not measured Not measured
Gimenez et al
2017a GD7-PND21
51123803
Gomez- Rat 0.1,03,1.0 Not measured Not measured
Gimenez et d
2017b GD7-PND21
51123804
Leeeta 2015 | Mouse 0.1,10,5.0 No significant Not measured | Questionable brain
decrement ChEl as should be
51123805 PND10 decrement at 5.0 mkd
5
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Table 2. Summary of Studies/Reviews Evauating Cholinesterase Inhibition

Study or Species/Age at Doses Brain ChEl RBC ChEl Notes

Evaluation Exposure (mg/kg/day)

Marty eta | Rat 0.05,0.1, 0.5, Decrementsof 0, | Decrements of 14,

2012 PND11-21 1.0,35 1, 6,28, and 15, 37, 61, and 92%
68% in male in male pups

48139301 | PND8O (adult) pups
Decrementsof 0, | Decrementsof O, 1,
0, 0, 19, and 18, 44,and 92in
59% infemae female pups
pups

Decrements of 5, 16,
Decrementsof 0, | 19, 73, and 93%in
0,0,9,and 69% | adult females

in adult females

Maurissen | Rat 0.3,1.0,5.0 Decrementsof 0, | Decrements of 41,
et al 2000 18, and 90% in 84, and 100% in

GD6-LD10 dams dams
44556901
Reisseta | Adultsand pups | NA NA 0.21 for 10% RBC BMD20;
2012 ChEl repeat doses;

Metaanalysis

USEPA, Female pregnant | NA NA 0.06 for 10% RBC BMD10
2011 rats ChEl
Preliminary
HHRA

NA — not applicable

The only study in Table 1 using alower dose level than Marty et a (2012) was Silvaet a (2017)
who employed alow dose level of 0.01 mg/kg/day athough there were no reported effects at this
level. Silva et a (2017) concluded that “gestational exposure to the CPF in the dose of 0.1
mg/kg/day was considered the low observed adverse effect level (LOAEL) for the anxiogenic-like
behavior.” However, there was no dose-response for this effect (i.e., anxiogenic-like behavior) at
the 0.1, 1.0, and 10.0 dose levels which brings into question the biological significance of this
effect and its relevance to human health risk analysis. Additionally, the study conducted by Silva
et a. (2017) in rats did not measure either RBC or brain ChEl. Marty et a (2012) reported
decrements of RBC ChEl at 0.05 mg/kg/day, alevel below which no neurodevel opmental effects
have been reported. Thus, RBC ChEIl continues to represent the most sensitive POD and is

protective against all other toxicities.
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Graphical representation of these various data pointsis provided in Figures 1 - 3. Figures1 and 2
present the dose-response data for RBC and brain cholinesterase inhibition, respectively, from
Marty et a. (2012) and demonstrate a quantitative relationship between RBC ChEl and dosage
(non-linear at low doses). Figure 3 presents the adult brain ChEl dose-response data from
Maurissen et al. (2000), which is consistent with Marty et al. 2012.

As shown in Figure 1, the benchmark dose (BMD) metrics for RBC ChEl (Reiss et a., 2012;
USEPA 2011) have been defined and provide areliable Point of Departure (POD) that is protective
of neurodevelopmental toxicity, consistent with dose-response measurements reported by Marty
et al (2012).

Figure 1. RBC AChE Inhibition (%) vs Dose (mg/kg/day):
Male and Female Rat Pups, PND 11-21 (Marty et al. 2012, Oral, Gavage - Corn Oil)
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Figure 2. Brain AChE Inhibition (%) vs Dose (mg/kg/day):

Male and Female Rat Pups, PND 11-21 (Marty et al. 2012; Oral, Gavage - Corn Oil)
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Figure 3. Brain AChE Inhibition (%) vs Dose (mg/kg/day):
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Individual Study Evaluation

1. Gomez-Gimenez et al (2017a) evaluated sex-dependent effects of developmental exposure
to different pesticides on spatial learning. With respect to chlorpyrifos, the investigators
tested chlorpyrifos at 0.1, 0.3 and 1.0 mg/kg/day from GD7 through PND 21. The pups
were exposed postnatally through the mothers’ milk (and perhaps from ingesting the test
material directly (see below)). Gomez-Gimenez et al (2017a) reported on a number of
parameters/measurements (performed when pups were 2-3 months of age) including spatial
learning, reference errors, working memory, learning indices, and hippocampal content of
pro- and anti-inflammatory cytokines and do not appear to have established an overall
NOEL considering the number of parameters evaluated. Results were varied with some
statistically significant effects reported, but in a scattered fashion where dose-
responsiveness was rare and outcomes were gender specific (i.e., reported decreased

learning in males, but not females).

The study authors did not report the source or the purity of chlorpyrifos used in
experimentation. The test material was administered by mixing chlorpyrifosin a “sweet
jelly.” According to the authors, “We confirmed that all rats ate all the sweet jelly and,
therefore, the dose of pesticide.” Thisisan unusua method of administering atest material
orally. Also, it is not clear how the pups were prevented from ingesting the test material
in the sweet jelly since the dams and pups were presumably housed together until weaning.
No information was provided on the housing conditions of the animals. The group size
was small, with the offspring from only 6 dams per dose group used. The publication
states: “the litter effects were controlled by using pups from different litters per treatment
group in each experiment.” However, the authors do not explain how thiswas done. The
actual number of pups used per dose group, which were provided in Figure 1, ranged from
6 to 13 per dose. This means that some of the pups must have been littermates since there
were only 6 dams per group. Itisnot clear how littermates were selected for testing. The

authors do not state whether the litter or the pup was considered to be the statistical unit.

9
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Finally, Gomez-Gimenez et al. (2017a) did not measure cholinesterase inhibition of any
type, nor did the authors comment on their findings relative to the threshold for

cholinesterase inhibition.

. Gomez-Gimenez et al. (2017b) also conducted a study evaluating the motor activity and
coordination of rats exposed to multiple pesticides, including chlorpyrifos. Like the other
study by these authors, pregnant rats and their offspring were exposed to chlorpyrifosfrom
GD 7 to PND 21 at dose levels of 0.1, 0.3, and 1.0 mg/kg/day. Motor activity and
coordination were evaluated when the offspring were adults. Among the reported findings
were that chlorpyrifos impairs motor coordination in females but not males, inconsistent
effects on GABA concentration in the cerebellum, and that a low (but not high) dose of
chlorpyrifosincreased motor activity in both males and females. Another reported finding
was that chlorpyrifos at 0.1 mg/kg/day (but not at the higher doses) increased the content
of NR2A and NR2B subunits of NMDA receptor in the hippocampus in male, but not
femaerats.

Gomez-Gimenez (2017b) did not report on the source or purity of chlorpyrifos. The
number/size of exposed groups was small with offspring from only 4, 7, 7 dams per dose
group used. Dose-response was varied and inconsistent depending on the endpoint
measured and as noted, statistical significance was achieved with the lowest dose of
chlorpyrifos, but not with higher doses for certain measurements/endpoints. Overall
NOEL s were not noted given the varied outcomes and multiple measurements taken by the
authors. It was not stated whether the litter or pup was considered as the statistical unit,
nor was the assignment of parental animalsto groups described. Relativeto cholinesterase
inhibition, neither brain or RBC ChEI was measured, although the authors comment that

large, but not low (not defined) doses of CPF inhibit acetylcholinesterase.

. Silva et al (2017) reported on anxiety-like behavior in rat offspring following exposure to
chlorpyrifos during pregnancy (i.e., GD14-20). They employed doses that included 0.01,
0.1, 1.0, and 10.0 mg/kg/day. The source, but not purity, of the chlorpyrifos used was
stated. The authors did not measure cholinesterase inhibition of any type. The group size

ranged from 11 to 14 pregnant females per group which was adequate. The actual number
10
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of offspring tested for behavioral effects on PND 21 and PND 70 is not stated. It is not
clear whether testing included littermates and, if so, how the study controlled for the
presence of littermates, nor was it stated as to whether the litter vs. pup was considered the
statistical unit.

Silvaet a (2017) reported statistically-significant decrementsin time spent in the open arm
of the maze apparatus in high cross with males on PND21 (top 3 doses, not lowest dose),
but non-statistically significant increased (not for lowest dose) time spent in the open arm
in maleson PND70. Silvaet a. (2017) aso reported effects at 0.1-1.0, citing axiogenic-
like, but not depressive-like behavior at PND21 (without causing fetal toxicity), however
the effect wasreversed by PND 70. This begs the question whether increased or decreased
anxiety-like behavior is biologicaly significant and whether both are adverse, or is one
adverse, while the other is not, particularly as other investigators have reported decreased
anxiety related to chlorpyrifos exposure (Carr et al, 2017). There was no dose-response
for this reported effect among the top 3 dose levels; while locomotor activity (i.e., related
to anxiogenic-like behavior) wasreported as statistically significant, theincreased (relative
to control) motor activity at 0.1 mg/kg/day wasvirtually the same asthat reported following
exposure to 10 mg/kg/day.

Silvaet al (2017) reported that according to the USEPA, the NOAEL of CPF for an acute
dietary exposure for inhibition of red blood cholinesteraseis 0.5 mg/kg/day (Referencesto
USEPA from 2000 and 2013). They also comment on increasing evidence of neurotoxicity
effects at low doses with different mechanisms from those at higher doses. However, the
authors, in their conclusions, focus on their findings related to neurobehavior and do not
discuss any relationship to altered mechanisms above or below the threshold for ChEl.

Silvaet a (2017) reported adevelopmental LOAEL of 0.1 mg/kg/day in thisstudy although
the absence of adefined dose-response at the top three dose levels callsinto question where
the true LOAEL/NOAEL exist on the dose continuum.  If certainty in a clearly defined
point of departure from this study is important, then one needs to question whether the

reported outcome (increased anxiety-like behavior) is beneficia or adverse, particularly
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when others (Carr et a., 2017) have reported that CPF decreases anxiety-like behavior.
Certainty in clarifying and determining what is adverse (versus perhaps adaptive or even
beneficial) is the first step in establishing a POD and LOAEL and how these compare to
the threshold for RBC ChEI. Thereis clear evidence that the threshold for RBC ChEl is
below the LOAEL (0.1 mg/kg/day) reported by Silvaet a (2017) asdemonstrated by Marty
et a (2012) in rat pups (14% inhibition at 0.05 mg/kg in male pups). Finaly, USEPA
(2011) has estimated the RBC ChEl BMDL 10 as 0.06 mg/kg/day, again below the reported
LOAEL from Silvaet a (2017) of 0.1 mg/kg/day.

. Carretal. (2017) evaluated the effect of low level exposure to chlorpyrifosin juvenile rats
given daily doses of 0, 0.5, 0.75, or 1.0 mg/kg/day by gavage on PND 10 through 16. The
basisfor the study wasto evaluate CPF s effect on endocannabinoid metabolizing enzymes
with the broader theme of how this system affects nervous system development. The
authors were interested in studying whether low levels of CPF (that do not inhibit ChE)
will cause persistent effects on anxiety-like behavior.

Carr et al (2017) noted the source of the chlorpyrifos used and the purity (99%). Ratsfrom
15 litters were used, while the number of animals tested ranged from 13-23 per dose group
which is satisfactory. The method used to assign pups to the various treatment groups is
not described. It is not clear whether the pups were assigned randomly, on the basis of
body weight, or some other method. The method for administering the test material by
gavage is described as delivering the solution “to the back for the throat.” Normally,
gavage administration is delivered into the esophagus or stomach.

Anxiety was evaluated on PND 25 by placing juvenile rats in a dark container and
measuring the length of time before the rats emerged into the light. Interestingly, al three
chlorpyrifos treated groups (both males and females) spent less time in the dark container
prior to emerging as compared to the control group, suggesting adecreased level of anxiety,
according to the study authors. For decreased anxiety, a NOEL was not achieved as the
lowest dose (0.5 mg/kg/day) was statistically different from the control. Carr et a (2017)
did measure forebrain ChE inhibition and reported 19% inhibition (statistically significant)

12
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at 1.0 mg/kg CPF, but there was essentially no differencein ChEl at 0.5 or 0.75 mg/kg CPF
from controls. Carr et al (2017) include significant discussion on their findings relative to
ChE activity and inhibition, but relate this only to brain, not RBC inhibition, whose
threshold islower than that of brain. Carr et a (2017) conclude that “ our dataindicate that
the decreased anxiety-like behavior observed in preadolescent rats exposed
developmentally to CPF occurs at dosages that either induce low levels of brain ChE
inhibition or do not induce any inhibition.” Carr et a (2017) measured brain ChEI activity
at 12 hoursfollowing thelast dose, reporting this as the time of peak inhibition (determined
from a previous time-course study), but did not measure RBC or plasma ChEl and thus, no
comparisons of their findings can be made relative to these more sensitive endpoints
resulting from exposure. Finally, these results (decreased anxiety) should be contrasted
with those of Silvaet al (2017) who reported increased anxiety-like behavior.

Lee et al. (2015) studied the developmental neurotoxicity of chlorpyrifosin juvenile male
mice, more specificaly on spontaneous behavior and protein levels. These investigators
administered 0, 0.1, 1, or 5 mg/kg/day of chlorpyrifos as a single oral (gavage) dose on
PND 10. Both the source and purity (99%) of chlorpyrifos were noted. It was noted that
litters contained from 4-7 animals and that 12 animals per treatment per timepoint were
used. According to the authors, PND 10 was selected as the day of test material
administration because it represents the peak of the “brain growth spurt.” At 2 and 4
months of age, the mice were subjected to behavioral testing. It is not clear how the

juvenile mice were assigned to the various treatment groups.

Lee et ad (2015) reported a few significant effects on protein levels in the brain from
exposureto 5.0 mg/kg/day CPF, while the two lower doses were not evaluated. Moreover,
there were no significant differences for many of the proteins evaluated in the cortex and
hippocampus. Spontaneous behavior was evaluated at 2 and 4 months and there were a
few statistically significant decrements in behavior, but typically juts at the high dose.
Across al doses, a dose-response relationship was not consistently apparent. Lee et a
(2015) did measure brain ChEIl following administration of 5.0 mg/kg/day and reported

13
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essentially no decrements in brain cholinesterase activity through 36 hours. While they
did monitor ChEl for 36 hours post-exposure, there is no indication of where time to peak
effect occurred as the response was monotonic in nature. Theresultsfrom Lee et al (2015)
arein contrast to effectsin rats (Marty et a 2012) whereby administration of 5.0 mg/kg to
PND11 pups resulted in more than 50% brain ChEl, which is perhaps species-specific, but
notable nonetheless. Leeet a (2015) suggest that the classical cholinergic mechanism may
not be involved in behaviora effects they reported as they saw minimal (10% decrement
at 3 hours) change in brain cholinesterase activity following exposure to 5.0 mg/kg CPF.
However, as noted, these results need to be compared to rats for evaluation of species
sensitivity and additionally it is noted that no assessment of RBC ChEI was undertaken in
this study.

Conclusions
Reports of neurodevelopmental effects occurring in laboratory animal studies (Table 1 above) at

levelsbelow the threshold for RBC cholinesterase inhibition are not supported. None of the recent
laboratory studies reviewed measured RBC ChEIl which also precludes the ability to determine
where peak inhibition occurred, the importance of which was discussed earlier. The failure to
measure the degree of RBC ChEI precludes any conclusion that observed effects can be attributed
to doses lower than those that elicit the threshold of 10% RBC ChEI. In addition, the dose levels
used in these studies are, with one exception, above the demonstrated threshold for RBC ChEl.
The USEPA (2011) established, in its preliminary human health risk assessment for chlorpyrifos,
an acute RBC 10% AChE inhibition benchmark dose (BMD10) value of 0.06 mg/kg/day (60
ug/kg/day) from laboratory animal data.  Further, in 2014, USEPA used the chlorpyrifos
physiologically-based pharmacokinetic and pharmacodynamic model (PBPK-PD) model to
determine doses (PoDs) corresponding to 10% RBC AChE Inhibition (USEPA 2014). For
example, the acute dietary (food) dose level for infants (<1 yr) associated with 10% RBC ChEl
(the point of departure on which USEPA regul ates acute exposure to chlorpyrifosin the US), was
determined to be 600 pg/kg/day (USEPA 2014). The 21-day steady state dietary (food) PoD value
for infants was determined to be 103 ug/kg/day. In conclusion, there are no known

neurodevel opmental effects/outcomes in studies that are below the threshold associated with 10%
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RBC ChEIl and this POD continuesto be protective of all toxicities, including neurodevel opmental

toxicity.
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