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DPR Surface Water Monitoring Program

Objectives

> Determine presence of pesticides in surface
waters




Watersheds Monitored
IN the Central Coast

Sites in 2011-2016:

Salinas Valley

Salinas River - 5 sites
Tembladero Slough - 5 sites

Orcutt Creek — 4 sites
Oso Flaco Creek — 2 site

Santa Maria

|




Cyclical Agricultural Pesticide Uses
In the Central Coast
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Sampling Schedule: Sampling Method:
Salinas: April - September

Santa Maria: May, July, September Grab samples



Agricultural Pesticides Monitored by DPR

Insecticides
Organophosphate:

Chlorpyrifos, Diazinon, Dimethoate,
Malathion, Methidathion

Carbamate: Methomyl, Carbaryl



US EPA Aquatic Life Benchmarks

Chroni |
Acute (ug/L) fONIC acute (ug/l)  Chronic*(ug/L)

(ng/L)

Imidacloprid 114500 9000 0.385 0.01

Bifenthrin 0.075 0.04 0.8 0.0013

Cyfluthrin 0.034 0.01 0.0125 0.0074
Cypermethrin 0.195 0.14 0.21 0.069
Esfenvalerate 0.035 0.035 0.025 0.017
Lambda-

cyhalothrin 0.039 0.031 0.0035 0.002
Permethrin 0.395 0.0515 0.0195 0.0014

*Benchmark exceedances are based on invertebrate chronic benchmark values



Insecticide Detections and Benchmark
Exceedances in 2011-2016

Insecticides >5% detections

m %Detection

® %Exceedance

Salinas: 13
Santa Maria: 10

Insecticides >20% benchmark
exceedances

Salinas:
Methomyl, Imidacloprid,
Bifenthrin, Permethrin,
= %Detection Lambda-cyhalothrin
= %4Exceedance Santa Maria:
Imidacloprid, Malathion

% exceedances to current US EPA
lowest aquatic life benchmark 0.01
ppb, imidacloprid RL = 0.05 ppb




Detections by Year: Chlorpyrifos
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Significant downtrend in % detection frequencies
(Chi-square test, )



Detections by Year: Diazinon
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Significant differences No detections in 2011-
(Chi-square, ) 2013. No data since 2014



Detections by Year: Malathion

=
2
©
ﬂJ
fwr]
Q
(]
X

Salinas Santa Maria

H2011 ®2012 w2013 ®2014 w2015 m2016

Salinas: No significant difference Santa Maria: No significant
Chi-square, p>0.9297) difference (Chi-square, >0.1059)



Detections by Year: Methomyl
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Salinas Santa Maria

H2011 w2012 w2013 W2014 w2015 w2016

No significant difference among the years in both regions



Organophosphates and Carbamate
Agricultural Uses in the Central Coast
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Methomyl Agricultural PUR Records
In 2011-2015

100000
0000
50000
70000 Monterey
60000

50000

Pounds Al

40000

30000

20000

10000 Santa Barbara

0
201 2012 2013

Year



Summary: Organophosphates and
Carbamate

» Significant temporal downtrend on
chlorpyrifos and diazinon uses and
their detection frequencies

» No temporal trends observed for
malathion and methomyl detection



Detections by Year: Imidacloprid
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Salinas Santa Maria

H2011 w2012 ®™2013 Ww2014 W2015 w2016

No significant differences in Significantly high detections in
Salinas (N = 240, Chi-square 2011 and 2014-2016 in Santa
test, p> 0.6730) Mario (N = 84, Chi-square

test, )



Chronic and Acute Benchmark
Exceedances between Areas: Imidacloprid
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1.05 ppb Chronic BM 0.385 ppb Acute BM 0.01 ppb Chronic BM
Benchmark

Significantly higher benchmark exceedances in Santa Maria
(Chi-square test, )



Pounds Al

Imidacloprid Agricultural PUR
Records in 2011-2015

Santa Barbara

@ Vonterey
San Luis Obispo

Solubility: 610 mg/L (20°C)
Kow (logP): 0.57 (21°C)
Water-sediment half-life: 129 days



Summary: Imidacloprid

» Widespread detections with no significant temporal trends

» Recent change of the US EPA lowest chronic benchmark
from 1.05 to 0.01 ppb result in high % exceedances:

-92% ( ) exceedance for samples
from Santa Maria and 82% ( )




Detections Iin Salinas by Year:
Bifenthrin

m2012 w2013 w2014 w2015 W2016
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Bifenthrin Permethrin A-Cyhalothrin
Chemical

No significant differences detected for each chemical by year



Detections in Salinas by Chemical
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Bifenthrin Permethrin A-Cyhalothrin
Chemical

Significantly higher detections for bifenthrin,
followed by permethrin and lambda-cyhalothrin
(N=271, Chi-square test, )



Pyrethroids Agricultural PUR
Records in Monterey County
2011-2015

Average = 33,960 Ib

Pounds Al

Average = 4,758 Ib

Bifenthrin Lambda-cyhalothrin Permethrin

Average = 5,485 Ib I

H2011 ®m2012 =2013 ®2014 ®2015

Solubility (mg/L, 20°C) 0.001 0.005 0.2
Koc (L/IKg) 236,610 283,707 100,000

Water-sediment Half-life (day) 261 15.1 40

*from IUPAC Pesticide Properties Database



Summary: Pyrethroids in Salinas

» No temporal trends on
detection frequencies
observed for any of the
pyrethroids due to constant
widespread uses




Data Assessment

» PUR data analyses for use
patterns at watershed level

» Monitoring site-specific
analyses in linking monitoring



Mitigation Research

» Characterizing microbial
remediation of pesticides in

woodchip bioreactors m’ >
Dr. Arlene Haffa, CSUMB Q- / ‘ .
| e /

(2017-2019)

Dr. Haffa’s teStheg. system at CSUMB



Mitigation Research

» Evaluation of an integrated
system to mitigate pesticide
and their toxicity in
Tembladero Slough

Dr. Anderson/Phillips, UCD
(2017-June, 2019)




Salinas River at Davis Rd.
by Kean Goh :
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