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September 17, 2007 
 
 
TO:    INTERESTED PARTIES 
 
SUBJECT: FINAL NOTICE ON ACTIVE INGREDIENTS PRIORITIZED FOR RISK 

ASSESSMENT INITIATION 
 
This notice concerns the updating of the list of active ingredients prioritized for risk assessment 
initiation. In 2005, the Department of Pesticide Regulation (DPR) implemented a revised process 
for the selection of active ingredients (AIs) for risk assessment initiation. The goal of this process 
was to develop a ranked list of approximately 10 compounds from which DPR would select the 
AIs. As a result of that process, DPR adopted such a ranked list, after public comment. That list 
is now being updated. 
 
The Risk Assessment Prioritization Work Group (RAPWG) formed to carry out this process is 
made up of senior scientists from DPR’s Medical Toxicology, Worker Health and Safety, and 
Environmental Monitoring Branches, as well as a senior scientist from both the Air Resources 
Board (ARB) and the Office of Environmental Health Hazard Assessment (OEHHA).  A number 
of factors are considered in the prioritization process. These factors include physical-chemical 
properties (vapor pressure, environmental persistence, water solubility, soil binding, 
bioconcentration potential, etc.), toxicological properties (no observed effect level- NOEL, 
severity of effect, number of effects, number of studies and species showing the effect, dose-
response relationship, relevance of mechanism of action to humans, systemic vs. local effects, 
etc.), and exposure characteristics (types of exposures, amount of use, use patterns, number of 
crops and sites, locations of use, methods of application, types of formulations, illness 
surveillance data, availability of exposure data, etc.). 
 
At the first RAPWG meeting held on October 18, 2006, the members of the RAPWG discussed 
the approach that would be followed to update the ranked list of 10 AIs for risk assessment 
initiation. There was general agreement to select AIs that minimized duplication of the efforts of 
U.S. Environmental Protection Agency (U.S. EPA). The members of RAPWG would 
individually examine the chemicals remaining on the 2005 list and suggest any that should be 
removed (i.e. lowered in priority for risk assessment initiation) and suggest additional AIs for 
consideration. These suggestions were sent to the chair of the RAPWG. 
 
No AIs were suggested for removal from the existing list. The AIs suggested in 2006 for initial 
consideration by the RAPWG were chlorthal dimethyl, diazinon, dicofol, formaldehyde, 
kresoxim-methyl, metofluthrin, propylene oxide, propyzamide, spirodiclofen, sulfur, sulfur 
dioxide, and tralkoxydim. The chair of the RAPWG prepared data packages on these AIs and 
sent them out on December 29, 2006, for consideration by the members of the RAPWG. Data 
packages were also included on the AIs that were considered but not selected by the RAPWG 
during the 2005 prioritization effort. These AIs were aldicarb, lambda cyhalothrin, oryzalin, 
oxydemeton methyl, oxyfluorfen, phorate, and phosmet. The packages included the Medical 
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Toxicology Branch Summary of Toxicology Data for each active ingredient, toxicology fact 
sheets available from U.S. EPA, data on use, information on the status at U.S. EPA, data on 
physical-chemical properties, data on illness incidences and exposure characteristics, relevant 
information available from the Agency for Toxic Substances Disease registry (ATSDR), and fact 
sheets from the Extension Toxicology Network (EXTOXNET) or the National Pesticide 
Information Center (NPIC).   
 
A meeting of the RAPWG was held on January 24, 2007.  At this meeting, the first discussion 
topic related to the AIs still on the prioritization list from the last (2005) RAPWG effort. These 
AIs were acrolein, boric acid, linuron, and propanil. After some discussion there was a consensus 
that all four should remain on the list. There was some discussion as to whether to remove boric 
acid, based on U.S. EPA’s recent assessment. It was decided that potential residential exposures 
to boric acid were still of concern; however, there was agreement that when the risk assessment 
is conducted by DPR, duplication of effort should be avoided and maximum use should be made 
of existing evaluations and risk assessments, notably those conducted by U.S. EPA. In fact, there 
was general agreement that this should be true for all risk assessments conducted by DPR. It was 
noted that acrolein would be assigned for risk assessment initiation in the near future. Therefore, 
seven additional AIs were needed to bring the total up to ten (the desired number). 
 
The RAPWG next discussed each of the AIs that were considered, but not selected, by the 
RAPWG during the last prioritization effort. Following the discussion of candidates from 2005, 
the RAPWG discussed each of the new candidates. There was extensive discussion of sulfur, for 
which the primary concerns were skin and eye irritation, rather than the more traditional 
systemic toxicity (which is very low). It was decided that a traditional risk assessment would not 
be very productive and that there were other avenues to address use practices. There was 
extensive discussion regarding the new AI, metofluthrin (a pyrethroid that will be used as a 
mosquito repellant). While there was concern regarding neurotoxicity (tremors) and the 
inhalation route of exposure, it was noted that specific products had not yet been registered. As a 
result, this AI will be considered at the next prioritization effort, at which time there are expected 
to be registered products.   
 
Following discussion of the various AIs, there was a general consensus that dicofol, 
propyzamide, spirodiclofen, sulfur dioxide, diazinon, and lambda-cyhalothrin should be 
included. After some discussion, the group could not choose between phosmet and chlorthal-
dimethyl, so it was suggested that both be included and the one that got the lowest priority be 
dropped. Following the meeting, it was noted that U.S. EPA released a final decision on phosmet 
(notice dated January 18, 2007) that includes numerous risk mitigation measures including 
phase-outs. As a result, phosmet was removed from the ranking procedure. 
 
As was the case with the 2005 RAPWG process, the next step was for each of the members of 
the RAPWG to rank the AIs, with 1 going to the highest priority AI. The individual rankings 
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were combined (averaged for each AI), resulting in an overall ranking. The overall ranking was 
as follows (same number indicates tie ranking): 
 

1.  Dicofol 
2.  Diazinon 
2.    Propanil 
4.  Propyzamide (pronamide) 
5.  Linuron 
6.  Spirodiclofen 
7.    Lambda cyhalothrin 
8.  Chlorthal-dimethyl 
9.  Boric acid 

  9.   Sulfur dioxide 
 
A one - two page draft document was prepared for each of the ten chemicals. Each document 
provides a brief summary of the toxicology data, physical/chemical and environmental 
characteristics, use information, exposure information, and the RAPWG’s rationale for 
prioritizing the chemical for risk assessment initiation. These documents are only intended to 
provide some insight into the selection of the chemicals, as opposed to being any sort of 
complete or comprehensive description of the chemicals. A much more comprehensive 
description will be part of the risk assessment. It should also be noted that some of the 
toxicological conclusions and values (no observed effect level, NOEL; lowest observed effect 
level, LOEL) might change with the more in-depth evaluation that will take place in the risk 
assessment. These summaries were sent to the members of the RAPWG for their review and 
comment. Their comments were incorporated and the summaries are attached to this document. 
 
This information was presented to the PREC on March 16, 2007, and released for public 
comment on March 23. On May 23, a public notice was issued extending the public comment 
period until June 15. Comments were sought primarily on the choice of the active ingredients 
and their ranking. However, comments were also welcomed on the short summaries prepared for 
each AI. DPR noted that if commenters thought that an active ingredient should not have been 
included, the commenters were requested to include the basis for their conclusions. DPR also 
requested that the commenters indicate the active ingredient that should replace the active 
ingredient to be removed. Likewise, if commenters thought a different active ingredient should 
have been included on the list, they were asked to indicate the basis for that conclusion and 
indicate the active ingredient that it should replace.  
 
Following the close of the comment period on June 15, a full set of comments was sent to each 
member of the RAPWG. The RAPWG met on July 25 to discuss the comments and whether 
changes should be made to the list of chemicals, the rankings, or to the summaries. All the 
comments were discussed and a consensus was reached on the appropriate responses. The chair 
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of the RAPWG prepared a draft of condensed set of comments that contained the important 
points. The chair also prepared a set of proposed responses based on the conclusions and 
consensus of the RAPWG. These comments and responses were circulated to the members of the 
RAPWG for review. The finalized extracted comments and the responses are appended to this 
notice. 
 
Based on the comments, the RAPWG discussions on July 25, and the responses to the comments, 
the list of active ingredients and their ranking were not changed. This information was presented 
to and accepted by DPR management. Thus, the final list of active ingredients prioritized for risk 
assessment initiation and their ranking are as follows (same number indicates tie ranking): 
 

1.  Dicofol 
2.  Diazinon 
2.    Propanil 
4.    Propyzamide (pronamide) 
5.  Linuron 
6.  Spirodiclofen 
7.    Lambda cyhalothrin 
8.  Chlorthal-dimethyl 
9.  Boric acid 

 9.    Sulfur dioxide 
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Information Summaries on Active Ingredients Selected by Risk Assessment Prioritization 
Work Group 

 
March 23, 2007 

 
Boric Acid 
 
Background, Chemistry and Use 
 
CAS # 10043-35-3 
 
H3BO3 
 
For the purposes of toxicity and risk evaluation, boric acid is grouped with its sodium salts. 
These salts include sodium tetraborate (Na2BB4O7, borax) and its hydrates, sodium metaborate 
(NaBO2) and its hydrates, and disodium octaborate (Na2B8B O13) and its hydrates. 
 
Boric acid and its salts are registered for use as insecticides, algaecides, fungicides, herbicides, 
and wood treatments. It is used on a variety of agricultural and nonagricultural (including indoor 
residential) sites. As an insecticide, it functions as a stomach poison as well as an abrasive on 
insect exoskeletons. As an herbicide, it functions as a desiccant. Depending on the specific active 
ingredient and intended use, formulated products may be solids, crystalline rods, powders, dusts, 
gels, liquids, pastes, baits, and granules. Over 1.4 million pounds of boric acid and its salts were 
reported sold in California in 2002. 
 
In addition to medicinal uses (primarily as a disinfectant), the nonpesticidal uses of boric acid 
and its salts are extensive and include use in a variety of industrial processes as well as fire 
control. In addition, boric acid and its salts are ubiquitous in the environment, due to the 
ubiquitous nature of boron in the environment. Boron occurs naturally in water, fruits, and 
vegetables. Boric acid and its salts are solids. Boric acid has a low volatility, is stable in the 
environment, and highly soluble in water. The U.S. EPA completed a risk assessment 
(Reregistration Eligiblity Document, RED) on boric acid in 1993 and released a Tolerance 
Reassessment Eligibility Document (TRED) in 2006. 
 
Toxicity 
 
Boric acid has a relatively low acute toxicity by the oral route, with a lethal dose to 50 percent of 
the animals in the test groups (LD50s) well over 1,000 mg/kg in laboratory animals. However, 
lethality has occurred in infants after oral ingestion of amounts in the range of 3-6 grams. The 
dermal toxicity of boric acid is low for intact skin, due to the low dermal absorption. However, 
absorption in damaged skin occurs much more readily. Earlier uses of boric acid in baby powder 
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resulted in fatalities. The ocular toxicity of boric acid and most of its salts is low; however, 
sodium tetraborate is highly toxic to the eye. 
 
In laboratory animals, boric acid has been shown to cause reproductive and developmental 
toxicity. In oral chronic and subchronic toxicity studies in dogs, boric acid caused testicular 
atrophy and adverse affects on sperm. In rat oral chronic toxicity studies, boric acid and its salts 
again caused testicular atrophy with NOELs in the range of 350 ppm (in food) in terms of 
elemental boron. A mouse oncogenicity study indicated a no observed adverse effects levels 
(NOAEL) of 2,500 ppm boric acid for testicular atrophy. There were no indications of oncogenic 
effects and U.S. EPA has classified boric acid as a Group E, evidence of noncarcinogenicity. In a 
multi-generation rat reproduction study, testicular atrophy, lack of viable sperm, and impaired 
reproduction were noted. The NOAEL was judged to be 150 mg/kg by USEPA in their RED. In 
a mouse reproduction study, a variety of adverse testicular and reproductive effects were seen 
with a NOEL of 1,000 ppm boric acid. In a rat developmental toxicity study, boric acid caused 
developmental effects (increased incidence of wavy ribs, shortened rib, and reduced fetal weight) 
at a NOAEL of 750 ppm boric acid in the diet. A rabbit developmental toxicity study indicated a 
NOEL of 62.5 mg/kg for a variety of malformations. Likewise, a mouse developmental toxicity 
study indicated malformations. Genotoxicity studies were generally negative. 
 
Human epidemiology studies of occupationally exposed individuals did not indicate adverse 
impacts on fertility; however, the studies did have limitations. 
 
Basis for Selection 
 
Boric acid was originally assigned a moderate priority in the “Prioritization and Status of Active 
Ingredients for Risk Characterization,” due to the relatively high levels at which adverse effects 
occurred. However, while the developmental and reproductive effects occurred at relatively high 
dose levels, the effects were repeatable in a variety of animal species and the same species in 
different studies. There is use in a variety of settings, including indoor residential use. In 
addition, boric acid has often been put forward as a “safe” alternative to other pesticides in these 
same settings, which could lead to less careful use practices, resulting in potentially high 
exposures. With this in mind, it was judged to be prudent to evaluate the associated risks from 
these various uses; therefore, boric acid was prioritized for risk assessment initiation. In order to 
avoid duplication of effort, maximum use will be made of existing U.S. EPA evaluations and risk 
assessments.  
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Linuron 
 
Background, Chemistry and Use 
 
CAS # 330-55-2 
 
3-(3,4-dichlorophenyl)-1-methoxy-1-methylurea 
 
U.S. EPA completed a Reregistration Eligibility Document in 1995 and a Tolerance 
Reassessment in 2002. 
 
Linuron is an herbicide in the substituted urea class. It is intended to control germinating and 
newly emerged grasses and broad-leafed weeds. It is registered for agricultural uses with no 
residential/consumer uses. Of the approximately 71,000 pounds reported as used in California in 
2005, approximately 58,000 pounds were used on carrots, 7,000 on asparagus, and 5,000 on 
celery. 
 
The pure compound is an odorless white solid with a low vapor pressure. Linuron is moderately 
persistent in soils with half-lives reported from 30 to 150 days, depending on the soils and 
conditions. It is generally immobile in soil but mobility can increase under certain circumstances.  
It is slightly to moderately soluble in water and is moderately persistent. Because of its slight to 
moderate solubility, persistence, and mobility under some circumstances, it has the potential to 
impact groundwater. 
 
Toxicity  
 
Linuron does not have a high acute toxicity.  Oral LD50s are reported in the range of 1200 to 
2250 mg/kg in rats and rabbits. The dermal LD50 in rabbits is reported to be greater than  
5000 mg/kg. It is a skin sensitizer. The acute toxicity is also low by the inhalation route.   
 
Dietary exposure of rats in a developmental toxicity study indicated a NOEL of 125 ppm 
(equivalent to approximately 6.25 mg/kg) for maternal effects (decreased weight gain) and 
developmental effects (slight increases in skeletal abnormalities). A gavage study in rabbits 
indicated a NOEL of 25 mg/kg for maternal toxicity (decreased weight gain, liver hypertrophy, 
increased abortions) and limited evidence of skeletal irregularities in the fetuses. While the 
evidence of developmental effects was limited, the maternal effects indicated increased toxicity 
with repeated doses, as compared to the acute toxicity. In a multigeneration rat reproduction 
study, non-reproductive effects (decreased body weight gain and food consumption) were seen 
with a NOEL of 12.5 ppm (equivalent to approximately 0.63 mg/kg). Various abnormalities of 
the testes were observed with a NOEL of 100 ppm (equivalent to approximately 5 mg/kg). In 
addition, increased estradiol and luteinizing hormone levels were seen at the high dose of  
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625 ppm (31 mg/kg) suggesting endocrine activity. Ocular lesions were seen at the high dose. 
Pup viability was reduced at 100 ppm. A follow up study supported the endocrine disrupting 
activity. Another multigeneration rat reproduction study indicated a NOEL of 25 ppm for 
decreased parental weight gain and a NOEL of 125 ppm for smaller litters and decreased 
survival of pups. An ancillary study to this latter study maintained some of the animals on 
treatment for two years and indicated testicular interstitial cell adenomas and hyperplasia at  
125 and 625 ppm. 
 
A dog chronic feeding study indicated a NOEL of 25 ppm (equivalent to approximately  
0.63 mg/kg) for blood effects (blood cell turnover and destruction). A chronic rat feeding  
study indicated testicular interstitial cell adenomas and indications of blood cell turnover and 
destruction, with a NOEL of 50 ppm (2.5 mg/kg). An ancillary study, related to the prior study 
also indicated testicular interstitial cell tumors. A mouse oncogenicity study indicated hepatic 
toxicity in both sexes as well as hepatocellular adenomas in females at 1500 ppm (225 mg/kg). 
Various studies did not indicate genotoxicity. 
 
Basis for Selection 
 
Linuron was prioritized for risk assessment due to its relatively low NOELs for toxicity from 
repeated exposures, reproductive toxicity demonstrated in several studies, testicular adenomas 
seen in a repeated rat chronic toxicity study, and endocrine disrupting activity. 
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Propanil 
 
Background, Chemistry and Use 
 
CAS # 709-98-8 
 
3’,4’-dichloropropionanilide 
 
C9H9Cl2NO 
 
Propanil is a broad spectrum, post-emergent herbicide. In California, it is used almost 
exclusively on rice. It is applied both aerially and by ground boom. It is a California restricted 
material because it has a history of drift, resulting in damage to crops in fields adjacent to the 
rice fields. Use has expanded significantly since 1997, due, in part, to changes in use regulations. 
In 2005, approximately 1,400,000 pounds were reported as used in California. Of this total, all 
but about 30 pounds were reported used on rice. U.S. EPA published a risk assessment for 
Propanil in 2002; however, this assessment did not address the risk to bystanders (people living 
near rice fields) from the offsite movement of Propanil. 
 
Propanil technical is a brown crystalline solid with a low vapor pressure (9 x 10-7 mm Hg). It is 
rapidly broken down in the soil and water due to microbial activity. It has a field half-life of  
1 to 3 days. It is soluble in water and only weakly adsorbs to soil particles, indicating soil 
mobility. Propanil has been found in surface water in California. 
 
Toxicity 
 
Propanil has relatively low acute toxicity. Reported oral LD50s are approximately 1000 mg/kg or 
higher for rats and dogs. It can cause eye and skin irritation. A reported 4-hour LC50 in rats is 
1.12 mg/L. In a rat developmental toxicity study, the maternal NOEL was 100 mg/kg, the highest 
dose tested. In a rabbit developmental toxicity study, the maternal NOEL was 20 mg/kg for 
increased mortality and decreased body weight at 100 mg/kg. The body weight changes were 
measured after 6 days of exposure; however, there is no way to tell if the effects occurred due to 
a single or multiple (6) exposures. Similar body weight changes were seen in rat pilot studies 
after similar timeframes, but with the same caveat regarding a single exposure. There are a 
number of studies in the open literature reporting the immunotoxicity of propanil after a single 
dose of propanil in rats and mice. 
 
A 90-day oral study in rats indicated a NOEL of approximately 33 mg/kg for increased relative 
spleen weights and decreased hemoglobin levels. A 90-day oral study in mice indicated a NOEL 
of approximately 7 mg/kg for liver toxicity. A multigeneration oral rat reproduction study 
indicated a parental NOEL of 150 ppm (in food, equivalent to approximately 7.5 mg/kg) for 
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decreased body weight, increased spleen weights, increased brain weights, increased testes 
weights, increased adrenal weights, increased ovary weights, and increased pigmented spleen 
macrophages at 600 ppm. The reproductive NOEL was 150 ppm for decreased sperm counts.  
The pup NOEL was 150 ppm for increased liver and testes weights, decreased pup weights, and 
delayed vaginal perforation and balanopreputial separation. These latter effects, along with the 
testes and sperm effects, suggest the possibility of neuroendocrine disruption. 
 
A chronic dog feeding study had a LOEL of 200 ppm (approximately equivalent to 5 mg/kg) for 
several hematological parameters (including methemoglobinemia and red blood cell hemolysis), 
decreased body weight gain, and increased hemosiderin pigment in the kidneys. A chronic oral 
rat study had a NOEL of 200 ppm (10 mg/kg) for non-oncogenic effects including decreased 
body weight, decreased food consumption, methemoglobinemia, increased spleen weights, 
congested spleen, various signs of liver toxicity, testicular hyperplasia, absent spermatozoa, 
prostate atrophy, and hemosiderin pigment in spleen and kidneys. There was also an increased 
incidence of testicular interstitial cell tumors in males and hepatocellular adenomas in females. 
An oral mouse oncogenicity study had a NOEL of 500 ppm (approximately equivalent to  
75 mg/kg) for methemoglobinemia and increased spleen weights. There was also an increased 
incidence of malignant lymphoma. Genotoxicity studies were negative. 
 
Basis for Selection 
 
Propanil was prioritized for risk assessment initiation due to its relatively high use, its 
demonstrated potential for offsite movement, the potential for bystander exposure, including 
people living near rice fields, and its demonstrated long-term toxicity. This toxicity included 
methemoglobinemia and other blood effects, cancer, endocrine effects, and possible 
immunotoxicity. 
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Chlorthal dimethyl (DCPA, dacthal) 
 
Background, Chemistry and Use
 
CAS # 1861-21-1 
 
Dimethyl tetrachloroterephthalate 
 
C10H6Cl4O4
 
DCPA is a pre-emergent herbicide for the control of grasses and broadleaf weeds and is used in 
California primarily on row crops. In 2005, a total of approximately 226,000 pounds were 
reported used in California. Of this, approximately 106,000 were used on broccoli,  
64,000 pounds on onions, 14,000 pounds on cauliflower, 6,000 on rappini, 4,000 on turf and sod, 
with the remainder on a variety of other crops. There are both commercial and residential uses. A 
Reregistration Eligibility Document was completed by U.S. EPA in 1998. 
 
Pure DCPA is a white or colorless crystal that melts at 155o C. While DCPA itself is not very 
persistent or mobile in the environment, its two environmental breakdown products, 
tetrachloroterephthalic acid (TPA, the primary breakdown product) and monomethyl 
tetrachloroterephthalic acid (MTP), are environmentally mobile and persistent, with the potential 
to leach to groundwater. TPA has been found in groundwater in many areas of the State. DCPA 
can volatilize from soil and has been a source of DCPA residues on crops to which it has not 
been applied. Hexachlorobenzene (HCB), classified by U.S. EPA as a probable human 
carcinogen, is a manufacturing impurity in DCPA; however, more recent manufacturing methods 
have reduced HCB concentrations. 
 
Toxicity 
 
DCPA has low acute toxicity. The oral LD50 in the rat is over 5,000 mg/kg; the acute dermal 
LD50 is over 2,000 mg/kg; and DCPA is not an apparent skin sensitizer. Dietary exposure of rats 
in a developmental toxicity study indicated a maternal NOEL of 1,000 mg/kg for decreased 
weight gain, with no developmental toxicity at the highest dose tested (2,000 mg/kg). In the 
rabbit developmental toxicity study, the NOEL for maternal toxicity was 250 mg/kg with severe 
maternal toxicity (including death) at 500 mg/kg. There were no signs of developmental toxicity 
other than increased resporptions in the does that died. A developmental toxicity study on TPA 
in rats indicated mild maternal toxicity at 1,250 mg /kg and higher and no developmental effects. 
A two-generation rat reproduction study had a pup NOEL of 1,000 ppm for decreased body 
weight. A 90-day rat study had a NOEL of 50 mg/kg for histological effects in the kidneys, lung, 
and liver. A 90-day rat study using TPA had a NOEL at least 500 mg/kg.   
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A 2-year rat chronic/oncogenicity study had a NOEL of 1 mg/kg for liver hyperplasia effects and 
thyroid effects, a NOEL of 500 mg/kg for lung lesions and retinal effects, and hepatocellular 
tumors at 500 mg/kg. A follow up rat chronic study looking in more detail at possible 
opthamological effects and using doses up to 1,000 mg/kg did not show any retinal effects.  
A 2-year mouse chronic/oncogenicity study had a NOEL of 1,000 ppm (510 mg/kg in females) 
for liver effects and hepatocellular tumors at the high dose of 7,500 ppm (1,141 mg/kg in 
females). Genotoxicity studies were essentially negative. U.S. EPA classified DCPA as a 
possible human carcinogen and generated a cancer potency factor (Q1

* of 1.49 x 10-3) based on 
the rat liver tumors. 
 
Basis for Selection 
 
DCPA was prioritized for risk assessment initiation due to its moderate use on food crops, its 
potential to contaminate groundwater, its volatilization properties, and its potential carcinogenic 
effects. 
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Diazinon 
 
Background, Chemistry and Use 
 
CAS # 333-41-5 
 
O, O-Diethyl O-(2-isopropyl-6-methyl-4-pyrimidinyl) phosphorothioate 
 
C12H21N2O3PS 
 
Diazinon is an organophosphate insecticide, and the technical form of the AI is an amber to 
brown liquid with a boiling point of 83-84oC. It is not very soluble in water but is very soluble in 
a variety of organic solvents. It has a low potential for movement to groundwater.   
 
Diazinon has registered uses on a wide variety of crops, including row cops, tree fruits, and nuts. 
In 2005, a total of 397,000 pounds were reported as used in California. Of this total, 
approximately 155,000 pounds were used on lettuce, 34,000 pounds on almonds, 27,000 pounds 
on broccoli, 22,000 pounds on spinach, and 19,000 pounds each on peaches and prunes.   
 
Before 2002, diazinon had widespread residential uses. Due to an agreement between U.S. EPA 
and the registrants, indoor product registrations were cancelled in 2002 and outdoor residential 
product registrations were cancelled in 2004. U.S. EPA released an Interim Reregistration 
Eligibility Document (IRED) in 2002 and a revised IRED in 2004. U.S. EPA evaluation of 
diazinon as part of the cumulative risk assessment organophosphate insecticides was finalized in 
2006.   
 
Toxicity 
 
Diazinon is neurotoxic and exerts its primary toxic effects through the inhibition of the enzyme, 
acetylcholinesterase. Acute toxicity studies indicated an oral LD50 of 1,250 mg/kg, a dermal 
LD50 of >2,020 mg/kg, and an inhalation LC50 of > 2.33 mg/L/ 4 hours. An acute oral 
neurotoxicity study in rats indicated a NOEL of < 2.5 mg/kg. A 90-day neurotoxicity feeding 
study in rats indicated a NOEL of 0.3 ppm (approximately 0.01 mg/kg) for inhibition of brain 
cholinesterase.  A 21-day whole body rat inhalation study had a LOEL of 0.1 ug/L (6 hours/day) 
for RBC and serum cholinesterase inhibition. Developmental toxicity studies in the rat and rabbit 
did not demonstrate adverse developmental effects. A two-generation rat reproduction study 
indicated a NOEL of < 10 ppm for decreased pup survival and body weights. A rat chronic 
toxicity study had a NOEL of 0.1 ppm for serum cholinesterase and 1.5 ppm for red blood cell 
and brain cholinesterase, with no clinical signs of neurotoxicity. A dog chronic toxicity study had 
a NOEL of 0.1 ppm (approximately 0.004 mg/kg) for serum cholinesterase and 0.5 ppm 



Risk Assessment Initiation 
September 17, 2007 
Page 14 
 
 
 
(approximately 0.02 mg/kg) for decreased body weight.  Mouse and rat oncogenicity studies did 
not demonstrate any possible carcinogenic effects.   
 
DPR recently completed the monitoring phase of a year-long project in the Central Valley town 
of Parlier. In that project, DPR monitored the ambient air for a number of pesticides. During the 
twelve-month monitoring period, diazinon was found in 32% of the ambient air samples. 
 
Basis for Selection 
 
Diazinon was prioritized for risk assessment initiation due to its widespread use, toxicity profile, 
low NOELs, and demonstrated potential for exposure through the ambient air. While U.S. EPA 
has completed several evaluations involving diazinon, ambient air exposure has not been 
evaluated, at least not with data as extensive as that derived from the Parlier study. In its risk 
assessment, DPR will maximize the use of existing evaluations in order to avoid duplication of 
effort and to complete its assessment in a timely manner. 
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Dicofol 
 
Background, Chemistry and Use  
 
CAS # 115-32-2 
 
1,1-bis(chlorophenyl)-2,2,2-trichloroethanol 
 
C14H9Cl5O 
 
Dicofol is an organochlorine insecticide/miticide that is structurally similar to Dichloro-
Diphenyl-Trichloroethane (DDT). Older technical grades contained higher concentrations  
of DDT as a manufacturing contaminant; however, newer technical grades have significantly 
reduced the amount of DDT and related contaminants. Dicofol is used on a variety of crops in 
California, but primarily on cotton. In 2005, approximately 194,000 pounds were reported used 
in California, with 131,000 pounds reported as used on cotton, 21,000 pounds on oranges and 
other citrus crops, 10,000 pounds on beans, and 9,000 on walnuts.   
 
U.S. EPA released a Reregistration Eligibility Document (RED) on dicofol in 1998. Technical 
dicofol is a reddish-brown viscous liquid with a low vapor pressure. It is insoluble in water but is 
soluble in organic solvents. Dicofol is moderately persistent in the environment, depending on 
the acidity of the soil, being more persistent in acidic soil. It is not mobile in soil. 
 
Toxicity 
 
Dicofol is not highly acutely toxic, with an inhalation LC50 in rats of 4.2 mg/L and an oral LD50 
in rats of 587 mg/kg. Dicofol interferes with nerve transmission in mammals and overexposure 
can cause neurotoxic effects. A 90-day subchronic rat feeding study had a NOEL of 1.0 ppm 
(approximately 0.07 mg/kg) for liver and thyroid hypertrophy. A 90-day mouse feeding study 
had a NOEL of 10 ppm (1.6 mg/kg) for liver hypertrophy. A subchronic dog study had a NOEL 
of 10 ppm (0.29 mg/kg) for liver necrosis, myocardial necrosis, sperm effects, and testes effects.  
A rat developmental toxicity study did not indicate developmental effects, while a rabbit 
developmental toxicity study indicated increased abortions at 40 mg/kg with a NOEL of  
4 mg/kg. 
 
A two-year chronic rat study had a NOEL of 4.5 ppm (approximately 0.25 mg/kg) for various 
histopathological signs of liver toxicity. A chronic dog study had a NOEL of 30 ppm (0.84 
mg/kg) for liver hypertrophy and a NOEL of 5 ppm (0.12 mg/kg) based on inhibition of ACTH 
stimulated cortisol release. A mouse oncogenicity study indicated increased incidences of liver 
adenomas at both dose levels of 471 and 942 ppm in males and 122 and 243 ppm in females.  
U.S. EPA classified dicofol as a possible human carcinogen due to its tumorigenic effects in 
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mice. A two-generation reproduction study in rats had a NOEL of 25 ppm for decreased pup 
survival and 5 ppm for liver hypertrophy in the parents, vacuolization of ovarian stromal cells in 
females. Genotoxicity studies submitted to DPR were negative. 
 
Basis for Selection 
 
Dicofol was prioritized for risk assessment due to its environmental persistence, structural 
similarity to DDT, liver toxicity at relatively low does levels in several species, reproductive 
effects, and tumorigenic effects. 
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Lambda Cyhalothrin 
 
Background, Chemistry and Use 
 
CAS # 91465-08-6 
 
(RS)-alpha-cyano-3-phenoxybenzyl 3-(2-chloro-3,3,3-trifluoropropenyl)-2,2,-
dimethylcyclopropanecarboxylate 
 
C23H19ClF3NO3
 
Lambda cyhalothrin is a pyrethroid insecticide/miticide and is made up of two of the four 
isomers of the pyrethroid cyhalothrin. Lambda cyhalothrin is used on a variety of crops with a 
total of approximately 37,000 pounds reported used in California in 2005. Of this total, 
approximately 14,000 pounds were reported as used in structural pest control, 7,000 pounds on 
alfalfa, and 5,000 pounds on lettuce. In addition, lambda cyhalothrin is found in a number of 
residential use formulations. Technical lambda cyhalothrin is a solid a room temperature, has a 
low vapor pressure and low water solubility, but is soluble in a number of organic solvents. It 
binds tightly to soil and is moderately persistent in the environment. 
 
Toxicity 
 
Lambda cyhalothrin, like other pyrethroids, interferes with nerve conduction. Not surprisingly, 
many of the signs of toxicity involve neurotoxicity. It has an oral LD50 of 56 mg/kg in female 
rats, and a dermal LD50 of 632 mg/kg in male rats. U.S. EPA established an acute NOEL of 0.5 
mg/kg from a chronic oral dog study in which ataxia was seen on the second day of exposure. 
Two 90-day subchronic oral rat studies showed similar results with NOELs of 2.5 mg/kg for 
decreased weight gain. A 21-day rat dermal study had a NOEL of 10 mg/kg for clinical signs of 
neurotoxicity. A 21-day rat inhalation study had a NOEL of 0.3 ug/L for decreased body weight 
gain and signs of neurotoxicity. There were no indications of developmental or reproductive 
toxicity. 
 
The above noted chronic dog study had a chronic NOEL of 0.1 mg/kg for clinical signs of 
neurotoxicity. A two-year rat study had a NOEL 50 ppm (2.5 mg/kg) for decreased weight gain 
and increased incidence of mammary tumors (USEPA did not identify mammary tumors as an 
endpoint in this study). A two-year mouse feeding study had a NOEL of 20 ppm (3 mg/kg) for 
behavioral signs, decreased weight gain, and mammary tumors. U.S. EPA identified the next 
higher dose of 50 ppm as the NOEL. Genotoxicity was not demonstrated. U.S. EPA considered 
the evidence of carcinogenicity to be equivocal and assigned lambda-cyhalothrin carcinogenicity 
classification of “D,” “not classifiable.” 
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Basis for Selection 
 
Lambda-cyhalothrin was prioritized for risk assessment initiation based on its relatively low 
NOELs for neurotoxicity in several animal species and studies, it carcinogenic potential (albeit 
equivocal), and its use in a variety of structural and residential settings. 
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Propyzamide (pronamide) 
 
Background, Chemistry and Use  
 
CAS # 23950-58-5 
 
3,5-dichloro-N- (1,1-dimethylpropynyl) benzamide 
 
C12H11NOCl2
 
Propyzamide (also known as pronamide) is an herbicide. Of the approximately 116,000 pounds 
reported used in California in 2005, about 108,000 pounds were reported as used on lettuce. It is 
a white solid at room temperature and has a low vapor pressure. It is relatively insoluble in 
water, but is soluble in several organic solvents. It is reported to be relatively persistent and binds 
to soil. U.S. EPA completed a Reregistration Eligibility Document on pronamide in 1992 and a 
Tolerance Reassessment Eligibility Document in 2002. 
 
Toxicity 
 
Pronamide has low acute toxicity, with an oral LD50 in rats of >5,000 mg/kg, a dermal LD50 of  > 
2,000 mg/kg, and a 4 hour inhalation LC50 of > 2.5 mg/L. A 4-week oral rat study indicated 
histopathological signs of liver toxicity at 500 ppm (about 40 mg/kg). A 90-day oral rat study 
had a NOEL for similar effects at 200 ppm (about 12 mg/kg). A rabbit developmental toxicity 
study had a maternal NOEL of 5 mg/kg for hepatocellular toxicity and clinical signs of toxicity 
and a NOEL of 20 mg/kg for abortions. A rat multigeneration study had a parental NOEL of  
200 ppm (about 16 mg/kg) for decreased body weight as well as histopathological signs of 
toxicity in the liver, thyroid, adrenal, and pituitary glands. 
 
A chronic dog study had a NOEL of 300 ppm (about 12 mg/kg) for decreased body weight, 
changes to clinical chemistry, increased thyroid weights, and histological changes to the liver, 
thyroid, ovaries, and kidney. A chronic oral rat study had a NOEL of 200 ppm (about 8.5 mg/kg) 
for increased liver weight and histological changes to the liver, thyroid, ovaries, and testes. The 
study also showed thyroid follicular cell adenomas at 1,000 ppm (about 43 mg/kg). Another 
chronic rat study had a NOEL of 200 ppm for decreased body weight and benign interstitial cell 
tumors in the testes and adenomas in the ovaries. Several supplementary rat studies indicated that 
pronamide interrupted the pituitary-testes endocrine axis. A chronic mouse study had a systemic 
NOEL of 5 mg/kg for gross findings in the liver and kidneys as well as decreased body weight 
gain. There was an increased incidence of hepatocellular adenomas and carcinomas at the high 
dose of 250 mg/kg. Two other chronic mouse studies also showed liver neoplasia. The 
genotoxicity studies were negative. U.S. EPA classified pronamide as a B2, “probable human 
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carcinogen,” and pronamide is also listed under Proposition 65 as “known to the state to cause 
cancer.” 
 
Basis for Selection 
 
Pronamide was prioritized for risk assessment initiation based on its liver and thyroid toxicity in 
several species, its endocrine disruption potential, and its consistent carcinogenic potential 
(demonstrated in two species and several studies). 
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Spirodiclofen 
 
Background, Chemistry and Use  
 
CAS # 148477-71-8 
 
3-(2,4-dichlorophenyl)-2-oxo-1-oxaspiro[4.5]dec-3-en-4-yl 2,2-dimethylbutanoate 
 
C21H24Cl2O4  
 
Spirodiclofen is one of a new class of insecticides called tetronic acid insecticides and is 
primarily intended for use as an acaricide (miticide). Since it is a new insecticide, there is a 
limited history of use; however, it is intended for use on a variety of crops. It is a solid at room 
temperature, has a low vapor pressure, and is soluble in a variety of organic solvents. It has a 
high soil adsorption and is expected to be moderately persistent in soil. It was conditionally 
registered by U.S. EPA in 2005. 
 
Spirodiclofen exerts its effects by inhibiting lipid biosynthesis, which in turn interferes with 
steroid biosynthesis. In insects, this affect inhibits insects’ ability to develop and to reproduce. 
This mode of action is also responsible for its toxicological effects in animal studies. 
 
Toxicity 
 
Spirodiclofen has low acute toxicity, with oral and dermal LD50s > 2,000 mg/kg and an 
inhalation LC50 > 5 mg/L. It does cause dermal sensitization. A subchronic oral rat study had a 
NOEL of 100 ppm (about 8.1 mg/kg) for histopathological effects in the adrenal glands. A 
subchronic oral mouse study had a NOEL of 100 ppm (about (15 mg/kg) for histopathological 
effects in the testes and adrenal glands. A subchronic oral dog study had a NOEL of 200 ppm 
(about 8 mg/kg) for decreased body weight gain, increased liver and adrenal gland weights, and 
histopathological findings in the adrenal glands, testes, thymus, and prostate. Standard rat and 
rabbit developmental toxicity studies did not indicate developmental toxicity. U.S. EPA 
concluded that a rat developmental neurotoxity study had a LOEL (no NOEL) of 70 ppm (about 
6.5 mg/kg) for a decrease in memory in a water maze test.  DPR did not reach this same 
conclusion and did not identify this effect in its review of the same study. 
 
A two-generation reproduction study in rats had a parental NOEL of 70 ppm (about 5 mg/kg) for 
decreased body weight, decreased liver weight, decreased cholesterol, and histopathological 
effects on the adrenal glands. The reproductive NOEL was 350 ppm (about 26 mg/kg) for 
delayed sexual maturation, effects on sperm, testicular atrophy, histopathological effects in the 
uterus, and decreased body weight in the pups. A chronic oral dog study had a NOEL of 50 ppm 
(about 1.4 mg/kg) for increased adrenal weights, increased testes weights, and histopathological 
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effects in the adrenal glands and testes. A chronic oral rat study had a NOEL of 350 ppm (about 
15 mg/kg) for decreased body weight, decreased cholesterol, and histopathological effects in the 
testes and uterus. In addition, the study showed an increased incidence of testicular adenomas 
and uterine adenomas and carcinomas. A chronic mouse study had a NOEL of 25 ppm (about 
4 mg/kg) for increased liver and adrenal weights, discolored testes and adrenal glands, and 
histopathological effects in the testes, adrenal glands. This study also showed an increased 
incidence of hepatocellular adenomas and carcinomas. Genotoxicity studies were negative.  
U.S. EPA has classified Spirodiclofen as a probable human carcinogen. 
 
Basis for Selection 
 
Spirodiclofen was prioritized for risk assessment initiation due to its potential use as a miticide 
on a variety of crops, its endocrine disruption, and its reproductive, and carcinogenic effects in 
several studies and species. 
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Sulfur Dioxide 
 
Background, Chemistry and Use  
 
CAS # 7446-09-5 
 
SO2
 
Sulfur dioxide is a colorless gas with a pungent odor. It is soluble in water and organic solvents.  
Sulfur dioxide has pesticidal use as a fumigant. In 2005, approximately 170,000 pounds were 
reported as used in California and almost all of this use was on grapes or in winemaking. Sulfur 
dioxide’s pesticidal uses include post harvest for golden raisins (to prevent browning), for table 
grapes in storage, and in some winemaking processes. It is also used to fumigate wood barrels 
prior to use for holding wine. 
 
Sulfur dioxide is also a combustion byproduct and is a major contributor to air pollution. There 
are also natural sources of atmospheric sulfur dioxide. It is a criteria air pollutant and has been 
reviewed as an air pollutant by a number of state and federal agencies (U.S. EPA; Agency for 
Toxic Substances Disease Registry, ARB; OEHHA, etc.). Because of its status as a major air 
pollutant, there is a large body of toxicological data on sulfur dioxide. Much of this data is based 
on human studies, either epidemiological or, in some cases, controlled human exposures. There 
is also a toxicological database from studies on laboratory animals. 
 
Toxicity 
 
Acute exposures to high levels of sulfur dioxide (e.g. 100 ppm) are life threatening. Sulfur 
dioxide is a respiratory irritant and short-term exposures to lower concentrations can affect 
breathing and may aggravate existing respiratory and cardiovascular problems. Asthmatics are 
especially susceptible to the irritant effects and respiratory difficulty resulting from sulfur 
dioxide exposure. Longer-term exposure to sulfur dioxide can adversely affect lung function, 
structure, and resistance to infection. 
 
Basis for Selection 
 
Sulfur dioxide was prioritized for risk assessment initiation because of its potential for inhalation 
exposure and for causing adverse respiratory effects in people. From the use numbers, it can be 
seen that the pesticidal uses of sulfur dioxide are insignificant contributors to the overall sulfur 
dioxide ambient air pollution.  Risk assessment of sulfur dioxide by DPR would only address its 
pesticidal use and the risk directly attributable to this use. 
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Responses to Comments Submitted as a result of March 23 (updated May 23) 2007 Public 
Notice: Active Ingredients Prioritized for Risk Assessment Initiation 
 
In each case, the principal comments have been extracted and summarized from the longer 
comment letters. 
 
1.  Craig E. Bernard, Ph.D., Regulatory Affairs Manager, Rio Tinto Minerals 
     Re: Prioritization of Boric Acid for Risk Assessment 
 
Comment:  “Boric acid should be removed from the Prioritization List for Risk Assessment 
because the U.S. EPA recently evaluated and concluded a finding of safety for the human health 
risks associated with all currently registered uses.” 
 
Response:  DPR recognizes that the toxicity of boric acid is relatively low in comparison to other 
chemicals. In fact, in some instances (pesticidal and non-pesticidal), boric acid may represent an 
environmentally responsible and human health protective alternative. However, DPR is 
concerned about scenarios in which people, especially infants and children, could be exposed to 
large amounts of boric acid, such as might be encountered with indoor broadcast carpet use. In 
addition to hand-to-mouth transfer in small children, the potential exists for significant 
absorption through impaired skin (e.g., diaper rash) in children playing on treated carpet. This 
concern remains and is the primary basis for further evaluation by DPR. Boric acid has been 
prioritized for risk assessment initiation since 2005, and it should also be noted that “further 
evaluation” means just that, and does not necessarily mean “further regulation.” 
 
Comment:  “CDPR may address its concern for potential misuse more effectively and 
expeditiously than through formal risk assessment.” 
 
Response:  In its “Basis for Selection,” DPR expressed concern regarding the potential for less 
careful use due to the perception of boric acid as a “safe” alternative to other pesticides. This was 
not meant to imply that the potential for misuse (violating the product label) was the basis for 
selection, but that a less careful attitude, based on a misperception of safety, was an area of 
concern and part of the overall picture. In the same light, DPR noted several past incidents of 
illness and fatality resulting from the use and misuse of boric acid. This was included to counter 
the misperception of “safety” and to indicate that toxicity could result from high exposures of 
people, not to imply that such misuses are currently occurring. 
 
Comment:  “In summary, we are committed to ensuring the continued safe use of boric acid and 
would look to work cooperatively with you to address potential concerns, including sharing data 
and knowledge.” 
Response:  With the above in mind, the RAPWG concluded that boric acid should remain on the 
list of active ingredients prioritized for risk assessment initiation. When DPR conducts a risk 
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assessment on boric acid, all potential pesticidal uses and exposures are considered, but the 
primary focus will be indoor broadcast uses, or any other use resulting in a high exposure. DPR’s 
risk assessment will not address non-pesticidal uses of boric acid. When the risk assessment is 
initiated, DPR will make extensive use of existing data and evaluations, including assessments 
by U.S. EPA. With that in mind, DPR welcomes the offer from Rio Tinto to share data and 
knowledge. DPR looks forward to working cooperatively with Rio Tinto and appreciates their 
commitment to ensuring the safe use of boric acid. 
 
2.  Jeff Lloyd, Ph.D., Vice President of Research and Development, Nisus Corporation 
     Subject: Request for Comments on Active Ingredients Prioritized for Risk Assessment 
     Initiation – Boric Acid and Borate Salts 
 
Comment:  The comments submitted by Nisus Corporation to DPR were very similar to those 
Nisus submitted to U.S. EPA (April 19, 2006) in response to the Tolerance Reassessment 
Eligibility Document (TRED). In both sets of comments, Nisus Corporation questioned the need 
to conduct a quantitative risk assessment for boric acid based on several cited factors, including 
low acute toxicity, no bioaccumulation, no absorption through intact skin, rapid mammalian 
excretion, no human cases of chronic toxicity, and no risk from normal handling. 
 
Response:  The U.S. EPA response in their docket (June 21, 2006) remains applicable: “The 
Agency recognizes that boric acid and sodium borates meet many of the criteria for low-risk 
chemicals, as outlined above. Furthermore, boron is a naturally occurring element found in food 
and drinking water and to which humans are constantly exposed at low levels. However, in 
multiple experimental animal species, boron has shown the potential to cause significant 
reproductive toxicity, including testicular atrophy and developmental toxicity in multiple 
experimental animal species. Developmental toxicity has been observed at doses that do not 
cause maternal toxicity and effects have been reported following single exposures. Effects to the 
male reproductive tract in experimental animals have been induced following short-term 
exposures. Based on these findings, the Agency therefore determined that a quantitative risk 
assessment should be prepared to evaluate the contribution of pesticidal and other consumer use 
to total boron exposure.” 
 
Although intact skin is almost impervious to boric acid, boric acid is readily absorbed by 
damaged skin, such as might occur in an infant with diaper rash or a child playing on a treated 
carpet. 
 
While there may be a lack of well-documented human chronic toxicity, the lack of such 
documentation does not mean that such toxicity has not occurred. The lack of such 
documentation may well be the result of the design of the studies or illness surveillance  
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programs. Different levels of health risk are associated with various use scenarios, including the 
normal handling of boric acid and borate salts. It is the purpose of the risk assessment to 
determine these health risks.  
 
3.  David Bakke, Pesticide Specialist/Invasive Plants Program Manager, USDA Forest Service 
     Subject:  Comments on AIs Prioritized for Risk Assessment Initiation 
 
Comment:  “The USDA Forest Service recently completed a human health and ecological risk 
assessment on borax (sodium tetraborate decahydrate), focusing on its outdoor forestry use as a 
cut-stump treatment for the prevention of Heterobasidion annosum root disease in conifers. This 
risk assessment, combined with US EPA’s recent TRED may assist DPR in conducting a risk 
assessment on boric acid.” 
 
Response:  When DPR starts the risk assessment on boric acid, it will consider all the available 
information and completed evaluations, including the recent assessment by the USDA Forest 
Service. DPR appreciates the information regarding that assessment. 
 
Comment:  “I was curious what the timeframe would be for the completion of the any of these risk 
assessments, more specifically the one for lambda cyhalothrin? We are wanting to use this 
insecticide at one of our facilities here in California and will be embarking on a risk assessment.” 
 
Response:  Lambda-cyhalothrin remains ranked seventh for risk assessment initiation. Barring 
any unforeseen circumstances, this would indicate that the risk assessment would not be 
completed in the near future…If USDA starts a risk assessment on lambda-cyhalothrin, it should 
be noted that DPR does have data on file (including toxicity studies) relevant to both human 
health and environmental risk and would be happy to share this data.  
 
4.  Anna Stoops, U.S. Product Registration Manager, DuPont Crop Protection 
     Subject:  DuPont’s Response to California Department of Pesticide Regulation’s     
     Request for Comments on Active Ingredient’s Prioritized for Risk Assessment Initiation 
 
Comment:  “DuPont is in the process of addressing data needs listed in the linuron Tolerance 
Reregistration Eligibility Document (TRED) and has recently submitted new information to  
U.S. EPA concerning the reregistration of linuron. The U.S. EPA’s evaluation of this information 
is not yet complete…DuPont requests that linuron be removed from the top 10 priority list 
pending U.S. EPA’s completion of their assessment.” 
 
Response:  Linuron has been prioritized for risk assessment initiation since 2005. It has always 
been DPR’s position to consider all relevant information, including that recently submitted by 
DuPont to U.S. EPA. DPR will also consider U.S. EPA’s evaluation of the data and any risk 
assessments it may have conducted or has in progress. As in other similar situations, when DPR  
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conducts its risk assessment, it will work closely with U.S. EPA to avoid duplication of effort. 
However, DPR will conduct an independent evaluation. The RAPWG considered the comments 
by DuPont, but concluded that argument presented did not support removing linuron from 
consideration and that linuron should remain on the list of active ingredients prioritized for risk 
assessment initiation. 
 
5.  Brian Bret, Ph.D., States Regulatory Manager, Dow AgroSciences 
     Subject:  Active Ingredients Prioritized for Risk Assessment, Comments Pertaining to  
     Propyzamide (Pronamide) 
 
Comment:  “We believe a risk assessment of Propyzamide is unnecessary and unlikely to reveal 
any new risks that are not already addressed by product label precautions...Furthermore, as a 
result of the recent TRED, Pronamide registrants have agreed to voluntarily cancel all products 
labeled for residential use…In summary, there are already sufficient protective measures in place 
on product labels to mitigate exposures. We believe the department could best utilize its 
resources by prioritize other active ingredients ahead of Propyzamide.” 
 
Response:  The toxicology profile of propyzamide raises significant concerns including potential 
endocrine disruption and carcinogenic effects, and it has been listed under California’s Safe 
Drinking Water and Toxic Enforcement Act as “known to the State to cause cancer. This 
suggests that an evaluation of the risks resulting from use in California would be appropriate. If, 
as the commenter suggests, the risk has been sufficiently mitigated by label amendments and 
protective measures, then that would be verified by a DPR risk assessment. As has been noted in 
other responses, DPR will consider risk assessments conducted by U.S. EPA and any subsequent 
mitigation measures. As in other similar situations, when DPR conducts its risk assessment, it 
will work closely with U.S. EPA to avoid duplication of effort.   
 
The RAPWG considered the comments by Dow AgroSciences, but concluded that information 
did not provide a supportable basis for removing propyzamide from the list of active ingredients 
prioritized for risk assessment initiation. 
 
6.  Robert Ehn, Regulatory Agent/Consultant, Makhteshim-Agan of North America 
     Subject:  Response to Prioritized Risk Assessment List: Diazinon 
 
Comment:  “All indoor and outdoor [residential] product registrations were cancelled in 2002 
and 2004 respectively. Additionally, the Interim Reregistration Eligibility Document (IRED) 
issued in 2002 and then revised in 2004 was finalized last year with additional agricultural label 
restrictions now required on current diazinon production.” 
 
“You specifically point to the Parlier study where diazinon was found in 32% of the air samples 
including quantified detections and trace detections…all concentrations appear to be well below  
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the acute screening level of 130 nanograms per cubic meter of air. The one spike observed, as 
noted by the Parlier Local Advisory Group, was not agricultural and was probably from an 
outdoor residential use near a sampling station.” 
 
“With the most recent IRED label restrictions required for diazinon, and the impact these 
changes will have on diazinon use in California, it would appear that the Department’s time 
could be better utilized on other molecules of concern.” 
 
Response:  The attribution of the diazinon spike (in ambient air measured at a school adjacent to 
agricultural fields) to outdoor residential use was conjecture by a member of the Parlier Local 
Advisory Group (LAG) at an open meeting; it was not a conclusion by the LAG. In fact, other 
members of the LAG disagreed with that conjecture. While a final report has not been issued on 
the Parlier study, the available information and data strongly suggest that agricultural use was the 
source of the spike as well as the other residues of diazinon measured in the ambient air. The 
RAPWG considered the above comments and concluded that the finding of diazinon in such a 
high proportion of ambient air samples in the recent Parlier study (air samples measured in 2006) 
indicate that it remains a molecule of concern that is worthy of further evaluation by DPR. As a 
result, diazinon will remain on the list of active ingredients prioritized for risk assessment 
initiation. Any changes to exposure brought resulting from label changes as well as potential 
changes to use in California will be considered in the risk assessment. 
 
7.  Roberta Firoved, Industry Affairs Manager, California Rice Commission   
     Subject:  California Rice Commission Comments on the Active Ingredients Prioritized  
     for Risk Assessment Initiation - Propanil 
 
Comment:  “In 2003, the United States Environmental Protection Agency (U.S. EPA) signed the 
propanil Reregistration Eligibility Decision (RED) document. The CRC was very active in the 
public comment process and the resulting RED amendment signed in 2006…Propanil is 
economically the most important rice herbicide used in California exclusively on rice…In 
California, the propanil registrants fund a prune leaf-monitoring program during the use season. 
The monitoring results indicate a sharp decline in propanil movement.” 
 
Response:  DPR and the RAPWG understand the importance of propanil to the rice industry.  
DPR is also aware of the CRC’s contributions to the propanil RED and their actions to reduce 
propanil movement as evidenced by prune-leaf monitoring activities. However, it is important to 
keep in mind that evaluating or assessing risk does not presuppose that the risk is significant or 
requires further mitigation.    
 
Comment:  “The U.S. EPA includes by-stander exposure in the RED process when residential 
uses exist for the pesticide…The U.S. EPA-RED concluded that there is no residential exposure 
to aggregate with the dietary exposure.” 
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Response:  The RAPWG’s concern was not with residential exposures resulting from residential 
use, but with potential ambient air exposures resulting from offsite movement of propanil 
following agricultural use. It does not appear that U.S. EPA included this potential exposure 
scenario in their RED.  
 
Comment: “In the summary, the basis for selection indicates concerns exist for cancer, endocrine 
effects and possible immunotoxicity. The U.S. EPA-RED document cites each concern as 
classified acceptable/guideline and satisfies the guideline requirement by identifying the Office 
of Prevention, Pesticides, and Toxic Substances (OPPTS) number for toxicity. The U.S. EPA 
risk assessment and RED concludes that human exposure for methemoglobinemia is the only 
area of concern... The CRC respects the expertise of the DPR Medical Toxicology Branch, so we 
do not intend to dispute the scientific evaluations. Please be aware of the rice industry’s 
sensitivity to a public document citing cancer concerns when the U.S. EPA-RED concludes that 
the data added little to the overall weight of evidence for the carcinogenic potential of propanil, 
and the herbicide was not determined mutagenic.”  
 
Response:  These areas of toxicity were cited to give a profile of the toxicity of propanil because 
they were demonstrated in animal studies. U.S. EPA has classified propanil as having 
“Suggestive evidence of carcinogenicity but not sufficient to assess human carcinogenic 
exposure.” These effects are cited as an indication of part of the basis for selecting propanil for 
risk assessment initiation, not as an indication of health risks.  
 
Comment:  “Please accept an invitation from the CRC to participate in meetings/field tours to 
observe actual propanil use on California rice fields. We look forward to working with you as 
you progress through the propanil risk assessment.”  
 
Response:  When the risk assessment on propanil is initiated, DPR will issue a notice. DPR 
welcomes relevant information from all parties, appreciates the CRC offer of meetings and field 
tours to better inform the risk assessment, and looks forward to working cooperatively with CRC 
on the risk assessment. 
 
8.  Martha Harnly, MPH, Environmental Health Investigations Branch, California  
     Department of Health Services (now California Department of Public Health) 
 
Comment:  “Prioritization and Status of Active Ingredients for Risk Characterization: Report 49”  
 
“For members of the PREC to understand the public health implications of the active ingredient 
prioritization, and to provide any meaningful feedback on that prioritization, more information is 
needed regarding the criteria for ranking of the candidate ingredients.”   
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“The California Department of Health Services, Environmental Health Investigations Branch 
(CDHS/EHIB) has also undertaken a process to weight and rank pesticidal active ingredients for 
environmental fate and cancer risk, giving weights to different categories of these factors and 
presenting overall ranking of potential cancer hazards. We are aware that DPR went through a 
similar initial ranking process, and we are disappointed that the report describing that ranking 
process is no longer available on DPR’s website. Without greater knowledge of how DPR ranked 
these compounds, we cannot evaluate or comment on the appropriateness of DPR’s “moderate” 
ranking or whether these compounds should be moved onto DPR’s top ten list for risk 
characterization.”  
 
Response:  DPR’s risk assessment prioritization process has several steps that have been 
modified over time. An initial step is to place active ingredients into one of three categories 
(high, medium, or low) based on a number of factors. This is the process referred to in the above 
comment. Most active ingredients (about 1,000 active ingredients contained in registered 
products in California) are subject to this initial grouping process, which has been in place for a 
number of years (as evidenced by the fact that 49 prioritization reports have been prepared and 
presented to the PREC). The major goal of this step is to roughly group the active ingredients. 
The sorts of data suggested in the comment can be quite detailed and are generally developed as 
part of the risk assessment process, rather than the initial prioritization. A significant 
commitment of resources would be required to develop these data at this initial stage. These are 
resources that would be taken away from the conduct of risk assessments and it is not clear that 
the overall process would be improved. The commenter is referred to the DPR document, 
“Process for Human Health Risk Assessment Prioritization and Initiation,” 
http://www.cdpr.ca.gov/docs/risk/raprocess.pdf.  
 
Comment:  Active Ingredients Prioritized for Risk Assessment Initiation. 
 
‘The second memo identifies the “top ten” active ingredients that will be considered next for risk 
assessment initiation, which may ultimately lead to listing of compounds as Toxic Air 
Contaminants in California.”   
 
Response:  Risk assessments may be initiated for a number of reasons. For example, the 
identification of possible adverse effects during review of toxicological data submitted under the 
Birth Defect Prevention Act may trigger a risk assessment. Similarly, a risk assessment may be 
initiated when the use of a pesticide may result in exposures of concern from ambient air, 
occupational exposures, dietary exposure, etc. Consideration of an active ingredient as a possible 
Toxic Air Contaminant is only one of many potential reasons for initiating a risk assessment and 
is not the only potential outcome driving the prioritization process.   
 
Comment:  “Risk assessment initiation is an extremely important public health decision. A 
public health-protective approach should include consideration of all available information, 

http://www.cdpr.ca.gov/docs/risk/raprocess.pdf
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including the peer-reviewed environmental fate, toxicological, and epidemiological literature.  
Such inclusion is particularly important when many of the toxicological reviews and fact sheets 
employed by DPR to prioritize pesticides have not been updated for more than 10 years.” 
 
Response:  DPR has always employed a health protective approach to the both the prioritization 
and conduct of its risk assessments. It is not clear how the development of extensive and detailed 
data set suggested would improve the conduct of the prioritization process or make it more 
health protective. In fact, the development of these data at the prioritization stage would 
necessarily divert resources from the conduct of the risk assessment itself, which does contain 
this information. A complete database is not required for a prioritization process and would tend 
to defeat at least one purpose of prioritization (efficient use of resources directed to public health 
protection). A much more extensive data set is developed for the risk assessment. While some of 
the reviews are more than 10 years old, the Federal Insecticide, Fungicide and Rodenticide Act 
(FIFRA) mandated animal studies on which the reviews are based have not changed and the 
reviews are still quite relevant.   
 
It should be noted that the prioritization process includes scientists from the Office of 
Environmental Health Hazard Assessment (OEHHA) and the Air Resources Board (ARB). One 
reason for the inclusion of OEHHA is for input on epidemiological information. It should also be 
noted that this process was thoroughly vetted (presentation to PREC meeting and opened for 
public comment in 2004). 
 
Comment:  “For example, there are a number of studies suggesting neurodevelopmental risks 
from organophosphate exposures occurring in California from the Center for the Health 
Assessment of Mothers and Children of Salinas (CHAMACOS). A quick search of the literature 
also revealed a number of additional epidemiological studies, including associations of neural 
tube birth defects with potential exposures to methomyl (currently ranked “moderate”) in 
California; a study suggesting human cancer risks for metolachlor and pendimethalin (both 
currently ranked “low”); and childhood cancer risks for dicofol in California.”   
 
Response:  These data are and will be considered in the risk assessment process. The last round 
of prioritization, using the current process, took place in 2005. Methomyl (mentioned in the 
comment) was prioritized for risk assessment initiation and the risk assessment has been initiated 
(see Prioritization and Status of Active Ingredients for Risk Characterization: Report 49).  
Dicofol is included in the current list and has a high priority for risk assessment initiation. This 
would suggest that the process is working appropriately. 
 
Comment:  “Notably, compounds on the top-ten list, (i.e., diazinon, chlorthal-dimethyl, and 
lambda-cyhalothrin); compounds prioritized as “high” (i.e., iprodione, oxydemeton-methyl); and 
compounds classified as “moderate” (i.e., bensulide, methomyl) have been detected in house dust 
in the Salinas Valley collected as part of the CHAMACOS study.”  
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Response:  DPR is concerned with potential indoor exposure through house dust and other 
sources; however, this is only one of the potential exposure sources of concern. Of the seven 
compounds mentioned in the comment, four have been prioritized for risk assessment initiation 
in the prior (2005) or current round of prioritization. Again, this would suggest that the process is 
working appropriately, given all the potential sources of exposure in addition to house dust (e.g. 
ambient air, diet, drinking water, occupational, etc.). 
 
Comment:  “Chlorthal-dimethyl should be considered for higher placement on the top-ten list.”   
 
Response:  The RAPWG discussed a higher placement of chlorthal-diemthyl based on this 
recommendation; however, there was a consensus that the active ingredients at the top of the list 
should not change. Thus any possible change for chlorthal-diemthyl would be limited at best. 
Such a change would not be of any functional significance. 
 
Comment:  “I would specifically suggest that iprodione be considered to replace lambda-
cyhalothrin on the top ten list. Iprodione was not only detected more frequently in housedust in 
the Salinas Valley than lambda-cyhalothrin, but the poundage used agriculturally in California is 
approximately ten-fold times greater than the use of lambda-cyhalothrin.” 
 
Response:  The RAPWG discussed this comment and the commenter’s concern regarding 
iprodione. However, the RAPWG members also felt that lambda-cyhalothrin should remain on 
the list due to its use in consumer products (with potential exposure of children) and the 
occurrence of pyrethroids in agricultural and urban streams. There was also agreement that 
iprodione would be considered during the next round of prioritization. 
 
Comment:  “Finally, the Scientific Review Panel on Toxic Air Contaminants strongly 
encouraged DPR to consider the combined toxicity of organophosphates. Within the 
CHAMACOS study, we have developed methods to evaluate combined organophosphate 
exposures and results suggest that local agricultural sources are contributing to elevated 
organophosphate exposures and that combined organophosphate exposures are associated with 
adverse neurodevelopmental outcomes in the Salinas Valley. We support the Scientific Review 
Panel’s assessment and encourage DPR to evaluate methods to consider the listing and 
prioritization of organophosphates as a group.” 
 
Response:  As has been noted, ambient air exposure and possible listing as a Toxic Air 
Contaminant is only one of several areas of potential health concern for a pesticide. DPR is 
aware of several methods to evaluate combined organophosphate exposures and is also aware of 
the potential neurodevelopmental toxicity of some organophosphates. The U.S. EPA has 
developed a very detailed approach to this cumulative risk problem in dietary exposure. 
Approaches for evaluating cumulative risk are being evaluated under various programs. In the 
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meantime, several organophosphates are currently undergoing risk assessment and one, diazinon, 
is on the current list. 
 
Comment:  “As a member of the PREC, I recognize that prioritizing pesticides is an ongoing 
process and I look forward to reviewing DPR’s continuing efforts. I appreciate the time, 
attention, and scientific effort that DPR is placing on pesticide prioritization.”   
 
Response:  DPR and the RAPWG appreciate the detailed comments and obvious effort they 
required. DPR will explore with the Department of Public Health (DPH) the possibility of 
including a representative from DPH on the RAPWG. 
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