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Global climate change:
What it means to Iowa

State outpaces U.S. in greenhouse gas emissions; challenges await

By PERRY BEEMAN

pbeeman@dmreg.com
owa's greenhouse gas emissions are growing faster than the
nation’s as a whole, even as new state programs fight to
limit the damage from global climate change, a new
report shows.

The study conducted for lowa’s Climate Change Ad-
visory Council found that the state faces a tough task
in cutting greenhouse gases, said Jerald Schnoor,
an environmental engineering professor at the
University of lowa who is leading the panel.

The gases, which include water vapor, car-
bon dioxide and ozone, trap heat that oth-
erwise would escape into the atmosphere.
That warms the globe, threatening an
increase in disease, heat-related deaths,
severe weather and crop damage.

The study by the Harrisburg, Pa.-
based Center for Climate Strategies
found gross emissions of the gases in [ i
lowa rose approximately 20 per- / >
cent from 1990 to 2005, while the / F ;
country’s emissions rose 16 percent.
lowa's emissions accounted for
1.7 percent of the U.S. total in 2005.

“We're increasing rapidly, more
than a percent a year,” said Schnoor,
co-director of the U of I's Center for
Global and Regional Environmental
Research. “When can we begin to
reduce? That’s the challenge.”

Experts say the new findings — and
other recent research from across the
globe — paint a clearer picture of what
Iowa and the rest of the Midwest will be
like by the end of the century. They also
bring urgency to a number of policy deci-
sions that could hurt or help the problem.

“People are more worried,” said Eugene
Takle, an atmospheric science professor at Iowa
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I Possible consequences for lowa
The Des Moines Register’s analysis of climate change research
found that scientists are starting to get a clearer picture of
what the warming might mean for lowa:

WEATHER: Hotter and wetter conditions with

higher humidity overall, but fewer 100-degree days.

HEALTH: Added health threats from heat spells

and a longer allergy season worsened by ozone.

EMISSIONS: Greenhouse gas emissions rising faster than the
national average, but possibly offset by added wind power, biofuels,
energy efficiency and plantings that sweep carbon from the air.
AGRICULTURE: A mixed bag for agriculture, with longer growing
seasons and higher yields tempered by new pests, more drought, |
floods and plant-damaging ozone.

WILDLIFE: A change in the mix of birds because of shifts in
migration and nesting.

JEFF BASH/THE REGISTEI

i The series

lowa’s role as an agricultural leader means it also is a major contributor to climate
change. The state also is home to some of the nation’s leading experts on the
subject and innovative efforts to reduce greenhouse gas emissions dramatically.
Today begins a yearlong series examining lowa's role in climate change and how
the state’s agriculture, weather, wildlife and public health are expected to change

Des Moines Register
Sunday, May 11t 2008

By Perry Beeman

Environmental

and Public Health

Laboratory

http://www.desmoinesregister.com/apps/pbcs.d
0511/NEWS10/805110344/1011




lowa Climate Change

* Anticipate
 Milder Winters

e Hotter
sSummers

Source: Basad
on data provided
by K. Hayh e

Current By 2030 By 2095 Winter By 2095
summer summer Changes Winter
Owver the 21st
Century

Union of Concerned Scientists — Climate Change in the Hawkeye State
http://www.ucsusa.org/assets/documents/clean_energy/lowa_Impacts_summary-Final _2004.pdf



Emerging Concern-Soybean Rust

e Foliar disease

 |dentified in US soybean
nroduction fields in November
of 2004.

* Fungicides are effective for
managing disease

e Fungicides are not regulated

=

Early and late staees ol sovbean rasl

Early and late stages of soybean rust.
Photo by Glen L. Hartman.

http://ohioline.osu.edu/ac-fact/0048.html




Soybean Rust

Distribution of Soybean Rust in lowa - 2007
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Soybean rust
was found in a
field in Dallas
County, lowa,
on Tuesday,
September
25, 2007.
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Soybean Rust

Distribution of soybean rust in the United
States at the end of November 2007

http://www.ipm.iastate.edu/ipm/icm/node/2622



Soybean Rust - Treatment

Photo by

-

rgory . Shaner, Purdue University.
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by Shawn P. Conley, Purdue University.

o

Photo

« Application of
fungicides
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Photo by Shawn P, Conly, Purdu

R

niversity.

http://lwww.ces.purdue.edu/extmedia/ID/ID-324.pdf



Current — Soybean Rust

R SB Rust Observation - 2011-0808  { Last Update: 0B/07/11

USDA

Integrated Pest
Management

&

b
Recently scouted, not found Scouted, confirmed Confirmed, no longer found

http://sbr.ipmpipe.org/cgi-bin/sbr/public.cqgi



Active Ingredient
pyraclostrobin (57%)

Fungicides Applied in lowa

Product (Trade Name)

Headline, Stamina, Cabrio, Insignia

propiconazole (20%)

Tilt, Bumper, Propimax

azoxystrobin (13%) Quadris
tetraconazole (8%) Domark
propiconazole + trifloxystrobin (3%)  Stratego
azoxystrobin + propiconazole Quilt
chlorothalonil Bravo, Echo, Equus
myclobutanil Laredo EC
azoxystrobin + cyproconazole Quadris Xtra
cyproconazole Alto
flusilazole Punch
flutriafol Topguard
metconazole Caramba




Determinative Method Needed

* |deal method
— Relatively rapid
— Limited sample preparation
— Reliable
— Sufficient selectivity
— Sufficient sensitivity

o LC/MS/MS




Instrumentation

o Agilent 1100 Liquid Chromatography System with
binary pump, cooled autosampler, heated column

compartment and vacuum degassing module (or
equivalent)

* Applied Biosystems APl 4000 Tandem Quadrupole
Mass Spectrometer (or equivalent)




Sample Collection/Preparation

e 1L or 250 mL amber glass bottle
e Cooledto4 £2°C
o Stored at 4 = 2 °C upon receipt

« Aliquot filtered through 0.45 um syringe filter
10 mL sample

* Internal standard added — Colchicine

e 10 pL direct injection




Analytical Operating Parameters

Chromatographic Conditions:

Column: 2.1 mm x 150 mm x 5 pm, C;5 column
held at 30 °C
Solvents: Al: 90% H,O + 10 mM NH,0O,CH;/10% MeOH
B1: ACN
Gradient
0 300 75 25
0.5 300 75 25
7 300 10 90
12 300 10 90
12.1 400 75 25
16 400 75 25

16.1 300 75 25



Mass Spectrometer Conditions

Analyte Q1 mass|Q3 mass|Tpwel Vor |Ver |Vce |Vexp
SourceiGas | compound | TFS quant 409.1| 186.2 50| 51| 10 23| 10
lonSowce:  TuboSeray TFS qual 409.1| 145.2 50| 51| 10| 65| 6

AZS quant 404.03| 372.1 40| 46| 10| 21| 22

Colision Gas (CAD) [ 24 AZS qual 404.03| 344.1 40| 46| 10| 35| 20

Curtain Gas (CUR) [ =4 PCS quant 388.03| 194.1 50| 51| 10| 19| 10

lon Source Gas 1 (GS1) I_Bﬂa PCS qual 388.03 163.2 50| 51| 10| 33 8

onsouceGes2(650 [ 75 ] TTZ quant 371.9| 3442 100| 96| 10| 29| 18

enSray Votage () s ] TTZ qual 371.9| 329.2 100| 96| 10| 37| 20

eneeraire (1EW) - PPZ quant 341.99| 159.2| 120| 86| 10| 41| 8
| = PPZ qual 341.99 41.1| 120/ 86| 10| 65

ieriseeester (09 _ o | TBZ quant 308.1| 701 100| 81| 10| 53| 12

TBZ qual 308.1] 125.1] 100| 81| 10| 57| 6

CPZ quant 292 70.1| 100| 76| 10| 43| 12

L e D R L CPZ qual 292| 125.1 100| 76| 10| 41| 6

Miceretey M MBN quant 280.04] 70.1| 100| 66| 10| 39 12

0K Cancel Help MBN qual 289.04| 125.1| 100| 66| 10| 47| 6

Colchicine ISTD 400.159  310.3 100 51 10 35 22




Chromatography

Bl C of +MRM (17 pairs) 09, 1M186.2 amu from Sample 4 (O7212010_00<) of 07212010.wiff (Turbo Spray)
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Calibration

Analyte Area /IS Area

=1 Azoxystrobin, 8 pt calibration (1/x) //
- Internal Standard Quantitation: Colchicine

1 Dynamic Range: 0.025 — 100 pg/L

o) Correlation Coefficient: 0.9997 — 1.000




Stability Study

e Surface water samples collected by SHL
Limnologists

e Serve as “real” matrices to spike

o Samples spiked with study compounds at 1
and 20 ug/L

« Samples held at typical EPA-recommended
4 °C storage conditions
 Analyzed at day 1, day 2, day 7/, day 14 and
day 28 to assess analyte stability or holding time



Storage Stability

Analyte % Recovery + Std. Deviation

(1 pg/L) (20 pg/L)

Pyraclostrobin 112.1+9.4 106.0 £ 6.5
Propiconazole 116.7 £ 12.6 109.2 +£ 3.9
Azoxystrobin 117.6 £7.5 111.5+7.5
Trifloxystrobin 95.5+18.3 89.2 £16.6
Tetraconazole 106.8 £5.5 102.1 £4.9
Tebuconazole 118.4 £15.1 109.5+£6.7
Cyproconazole 116.1 £ 13.1 109.1 £5.8
Myclobutanil 113.1 £ 8.8 107.7£2.5

28-day sample spike holding time study at 1 & 20 pg/L
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lowa — Parkersburg Tornado

search site MSM Home Mail

@ msnbc featuring Today Show =  Nightly News = Dateline = Meet the Press =

Weather

Categories Iowa town torn apart by deadly twister

R i National Weather Service reports it was the strongest to hit in 32 years
World news =

Politics L

Business e

Sports =]

Entertainment ©

Health L

Travel &}

Devastated

Tech & science [

Weather e Residents pick through
el Wissithis: o the wrecka.ge after
tornadoes ripped
Weather Maps B . ; L through the country’s
Steye Pope -"Ett‘r' Images midzection over Memorial

Local news e . Day weekend.

Most of Parkersburg, Iowa, was wiped out Sunday by a tornado that

killed seven.
Browse
Video ¥] Ap Associated Press

updated 2:25 p.m. CT, Tues., May. 27, 2008
Photos = =y Uptick in deadly

- twisters?

Community o DES MOIMES, Iowa - A tornado that leveled half

May 27: Expert Greg
Carbin talks with
TODAY 2 Al Roker about
the recent deadly

a town in northeast Iowa and killed seven
Disable Fy-out [ 1] people was the strongest to hit the state in 32
years, the Mational Weather Service said

http://www.msnbc.msn.com/id/24840152/




All-Hazards Preparedness

o Agricultural warehouse in Parkersburg destroyed

* Fungicide’s released into environment and nearby
stream

 SHL chemical threat preparedness staff and
Instrumentation available

* Fungicide method utilized to assess contamination
plume




Corn & Soybean Production in lowa

e Corn production up
e Acres In crop production up

Crop Acres by Year Bushels Produced by Year
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Mystery of Summer Fish Kills

Jeff Vansteenburg
Supervisor, 5
Mason City Field Office{

Environmental
Services Division

Presented to lowa
Environmental Protection Commission




Strange Patterns

* A rash of late summer
fish kills in past two years

« Typically late July, August
and September

e On site

— Normal dissolved Oxygen, pH
and temperature

— Low ammonia levels
— Clear water




Investigations

« Aerial spraying

prevalent in area
e Soybeans forming canopy
e Corn tasseling

 Possible link to two
chemicals

— Pyraclostrobin
— fungicide

— Chlorpyrifos
— Insecticide




Pyraclostrobin

e Sprayed near corn tasseling to control foliar
diseases |

Profitable only on hybrids susceptible
to gray leaf spot

* Highly toxic to daphnids, rainbow trout,
nlue gills, sunfish

* Low toxicity to birds and mammals
No water quality standard in lowa




Chlorpyrifos

e Organophosphate insecticide
(Similar to OP Nerve Gas)

 |nhibits acetylcholinesterase
* A suspected endocrine disrupter

 EPA cancelled approval for most
household uses

o Agricultural use against soybean
aphids




Specimen Label
ﬁ.,“m AgroSciences

——

Granular Insecticide

For corral of varous Insects Infesting caraln fleld
and veqatabls crops.

| Group [ iB | IMZECTICIDE |
Aot ngredan:
chiopyiias: O, C-dettl 43,5, Brichicm-
g e 1 i5%%
Citar g B
Total o=

EF& Reg. Ho. 67 1034

Keep Out of Reach of Chikren

CAUTION

Precautionary Statemanis

Hazard to Humans and Domestic Anlmaks
Harnmhul I Swalowsd « Collses Masderata Eya Iriaon

Awumrru.nﬂnerm-mmnng Wiss h tharcughly with asp
aind walsr afier handlin

Personal Profective Equipment PPE)
Eama mtktals e are chermic ettt tis pred et ars baricr
bamirak arvion, For mar imomaiicn, ol Rstneticns i Euppkmant
Thrae of FAINcHS §5.7. ¥ you wanni mera aptare, follcw i nsLotianes
Fir c2igary H on an EFA chamcal rasistance caiegany sskectians chit.

Loaders, applioabors and all oiher handen mustwaar:
= Covarls parlorg-adiavad shiand kong paris
= Cramicd-msktan qu-.-u

= Cramizd-ms o s 2o
= &HICEH q:pmnddﬂrrﬂ Mgmq:ﬂhrﬂh WEHA/HIDSH

appival Fumbarprefts TC-ES or & NICSH-appraved epirainrwin
ariH, F, F, of HE flisr

Falkow maniiaturars instruericns for cletning' meaimiaining FFE. F m
suEh It ore for washabies sdst, use 1wl ot watar,
Katap ond wash FPE separatuly from othar

Englnesring Controls
Plloiz mest sz an snclesad cozkpl i a manner Tat mests fle
reqiramants lisked in the #aricar Preterion Stangand (NFS) for
agiuiiral pesices |40 CFR 170.24003) 61

When apphzatons use closed cab quipme! ina manner il mesds
e equiremaniz Isizd in e V8PS for agrioutural pestiddes [40 CFR
17 240{d4-6]] e handiar P FE requlismanis may be educad

or modfad & spanifiad in the WPE.

Us=r Satety Recommendations

Uzars ghouid :

+ ash hancs balare wting ciinking chawing gum, Leing dbesto
o Lelng the 1otk

+ Ramava ol citing FFE mmesdaialy Fpasicide geizindda. Than
wih Teraughé and put on <k cicihing,

+ Fumava P PE Immadately afier harding ihis produat. ‘s tha
lizida 7l gioves bakra ramarng. A3 5100 15 passhl, wash
ftro_ghly and chanpa Inio ol choing

First &ld
Crganapheephalks
T awallowed : Cal i palzon comirdl canter or doctor Immadiaisy far
Fanimart advica. Have B persan o o pliss ol weaisr bk 12 swallow,
Do netindusavomidng L eas Rold o o2 5o by 2 polson conirs) cantse
ar dacior. Do nal gkl anyiing by mawh i an unzonschius parsan,
""wm“mmn H'h:lllﬁnslm’lﬁ' pantly with wier bor
1520 mirutas. Ve porkzct Knsas,  present, afer a frsi
£ minuias, thanzoninua Aneing e Call B polson canin Zenkr
of dachar tar 1Raiment sdvios.
Hote o Physkkn: Chiarpriizs b o cholinesterase innibior. Traal
myrpiamaticaly IFsimnead] pdasma and eA Wi ra| chel nasierass
u:';s“mag.- rea:it ﬂmnmrﬂmum [easading daia ara ussui,
\&irzpina, ardy by Fjeoion, I s pralemnla antidte, Cximas, a.ch 2
2. FAMpTTiEam, M3y ba tharepeul: FuEad sarly; hawaver, usa only
I carpuneon with aiapine. Irecass of severs Route pobsoning, LS
antidola Immeadiaiely afiir sstab kshing an open Ly and respiRbT.

Hates T prosiuct comiaines o Labal wit you whan caling a polzen
conal canter or doctor, orguimg for reaiment Fou may contact

1-B00-002- 20004 for amergency M ekl reaiment imlzrmadon.

Hotlca: Feaed e omira lbel  Uza any accardrg o labsl decions.

rodud, rerd Wamanty Dkolaimer and Limitation
R ONTNIG 0L 11RO UNodsan e,

reburn af oncs uncpened.

Bekrwusingthla
o mﬂgi

Environmental
Hazards

This pesticide Is toxic

to fish, aquatic
Invertebrates, small
mammals and birds. Do not
apply directly to water, or to
areas where surface water
IS present or... Drift and
runoff may be hazardous to
aguatic organisms in water
adjacent to treated areas.



Chlorpyrifos

* Highly toxic to fish and invertebrates; can be toxic to
nirds

o Persistent in water 35 to 78 days

« Water quality Standards IAC 567-61.3(3) Table 1
— Chronic 0.041 pg/L
— Acute 0.083 pg/L

e Same standard for Class B cold and warm water
Streams

e SHL utilizes GC/MS or GC/NP to determine In
surface water




Summary

e Association between climate change and soybean
rust appearance in lowa

* Fungicides applied in lowa on both soybeans and
corn

« LC/MS/MS method developed to determine
fungicide compounds in surface water

* Fungicide detects associated with fish kills in lowa







