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Outline of Presentation
• Review of progress in pollinator risk assessment
 Milestones
 Lessons Learned

• Improving the science
 Opportunities for improvement in design and interpretation
of pesticide studies
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Progress Report
• September 2008: CLA meeting with EPA
 Recommend EPA establish a formal risk assessment
process for honey bees / pollinators
 Recommended a series of workshops / workgroups with
multi-stakeholder participation

• Significant milestones of past several years





SETAC Pellston Workshop
EPA/PMRA/CDPR White Papers
OECD Test Guideline Development
Symposia at various scientific meetings (SETAC, ACS)

Progress Report:
2013: Formal pollinator risk assessment process is
being implemented (EPA/ PMRA/ CDPR)
• Definition of
 assessment goals
 assessment endpoints
 measurement endpoints

• Exposure Estimation
 Definition of “RUD values” for Tier 1 assessments
 Field residue studies when needed
 Pollen, nectar, etc.

 Concept of exposure dilution if bee use of crop is low

Progress Report
2013: Formal pollinator risk assessment process is
being implemented (EPA/ PMRA/ CDPR)
• Effects (Toxicity) Assessment







Acute contact and oral toxicity tests
Honey bee larval toxicity test
Sub-chronic dietary toxicity test
Whole colony dietary toxicity test
Semi-field (bee tunnel) effects test
Field effects studies

Most of these
test methods
are not fully
validated!

• Risk Assessment
 Tier 1 (Scenarios, RQs and LOCs defined)
 Higher tier concepts

Insights and Lessons Learned
• Pollen/Nectar residues are much higher for spray
applications compared to seed & soil applications
 1-30 ppm levels are typical for pollen and nectar collected
from flowers of plants receiving foliar treatment
 1-30 ppb levels are typical for pollen and nectar collected
from flowers of plants receiving soil drench, trunk injection
treatments, or grown from treated seeds

• Mullin et al. (2010) data set indicates residues in
pollen are much lower for systemic pesticides
 Detection frequency is lower
 Concentrations found are much lower
And…. If you use these data in a risk assessment…
Risk quotients are lower!

Progress Report – Insights and
Lessons Learned
Concentrations are lower
for systemic compounds

Frequency of detection is
lower for systemic compounds
Fig. 2D. All Pesticides

Fig. 3D. All Pesticides
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Insights and Lessons Learned
• Residues tend to be greater for pollen than nectar
but…
• Residues in nectar, not pollen, drive the risk
assessment
 Nurse bees
 pollen consumption is 1.7 – 9.5 mg/day
 nectar consumption is 113 – 167 mg/day
Therefore, nectar is 92-99% of the diet of Nurse Bees!

 HB larvae on days 4 and 5
 97% of diet of Larvae comes from honey (nectar)!
 3% of the diet comes from bee bread (pollen)

Insights and Lessons Learned
• Tier 1 risk assessments proposed for both NA and
EU are highly conservative
 Many chemicals do not pass Tier 1 screen
 High demand for higher tier testing
Bee tunnel studies
Field studies (residues and effects)

• Acceptance rate of higher tier studies is uncertain,
and a big concern of industry

Opportunities for Improvement in
Bee-Pesticide Research
• Over emphasis of number and frequency of
pesticides detected
 This is a function of the sensitivity of the analytical
method, not necessarily related to risk of adverse effects
 Don’t freak out about multiple pesticide detections! Pay
attention to the concentrations. Toxicity of chemical
mixtures is almost always driven by 1 or 2 constituent
compounds (see recent NAS Report)

• Under-emphasis and lack of understanding of
levels that are of toxicological concern
• Testing of high, non-field-relevant exposures

Confusion about what a “high” or
toxic concentrations is
• Mullin et al. 2010 [PLoS ONE 5(3): e9754]
“High Levels of Miticides and Agrochemicals …”
 Why are the levels found considered “high”?
 Risk analysis does not indicate a high risk from mean or
95%tile levels of any of the agrochemicals! This is true
even if all 53 of them co-occur at 95%tile levels!

• Pettis et al. 2013 [PLoS ONE 8(7): e70182]
“The insecticides esfenvalerate and phosmet were at a
concentration higher than the LD50 in at least one sample.”
“the high concentrations of some pesticides are concerning”
Actually, this is not true!

Concentrations vs LD50 values
Compound

LD50
(µg/g bw)

Max. Conc
µg/g pollen

Esfenvalerate

0.13

0.216

Phosmet

8.83

14.7

• Note units of LD50 and pollen concentration are different ! To
assess risk you need to consider the amount of food ingested
(<9.5 mg) and calculate the resulting body burden (µg/g bw).
• Doing the math, maximum body burdens are far below the
LD50 value.
Esfenvalerate:

(9500 µg * 0.216 x 10-6)/0.128 = 0.016 µg/g bw

Phosmet:

(9500 µg * 14.7 x 10-6)/ 0.128 = 1.09 µg/g bw

PER Tests with Adjuvants
Effects threshold ≈ 1.0% = 10,000 ppm
Are these effects field relevant?
Results for
Dyne-Amic

Citation: Ciarlo TJ, Mullin CA, Frazier JL, Schmehl DR (2012) Learning Impairment in
Honey Bees Caused by Agricultural Spray Adjuvants. PLoS ONE 7(7): e40848.

Worst-case field concentrations vs.
effects concentration in the lab
Product

EEC
Pollen / Nectar
EPA Tier 1
(ppm)

PEC
Pollen
EFSA Tier 1
(ppm)

PEC
Nectar
EFSA Tier 1
(ppm)

PER Test
Lowest
Observed
Effect Conc.
(ppm)

Dyne-Amic

572

303

66

10,000

Syl-Tac
Sylgard 309
Sylwet L-77

92
343
229

49
182
61

11
40
14

10,000
10,000
10,000

There is a large margin of safety between likely bee exposure levels in
the field and exposure levels that caused adverse effects in the lab.

These effects are NOT field-relevant

Consider first measuring concentrations in
the field, then testing them in the lab
• Pollen mean = 1.7 ± 1 ppb
– 95th percentile = 3.89

• Nectar mean = 0.8 ± 0.2 ppb
– 95th percentile = 1.44

N honey bee colonies is growing with canola acres
Canola in Alberta (example)
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A Plea for Better Science
• We need high quality science to properly manage
risks of pesticides to pollinators
 Study design and analysis, hypothesis testing
 Keep an open mind when drawing conclusions; guard
against confirmation bias

• We need more collaboration between bee
researchers and ecotoxicologists and risk assessors
 Learn form each other’s experience
 Ensure results will be useful to regulatory decision-makers

Thank you for your attention!

EPA Meeting • December 2011

• page 18

