Water: The Major Challenges

Waterborne Diseases

Safe Drinking Water:
Science and Law

Aquifers cross property and ju ctional boundaries.
Point Source Control vs. Surface Runoff

Groundwater Depletion and Contamination

Private wells (Serving <15 HH) not monitored or regulated.
Surface water in the US is undrinkable unless treated.

John Wargo, Yale University

Lecture 10
Environmental Politics and Law

Monitoring and Surveillance Need Much Improvement

Public water infrastructure is inadequate to meet even our
current needs.

Water Rights: Public or Private?

Land Use Affects Water Quality

SDWA COVERS SUPPLIES THAT SERVE

Compliance

>24 INDIVIDUALS OR

* 30 million Americans drink water each year from systems
>14 CONNECTIONS

that report violations of health-based standards

53,000 Water Systems Covered in US
10,000 systems violated health-based drinking water
standards

* 43,000 Groundwater
* 10,000 Surface Water
* 46% Public. 54% Private
o of U.S. public water systems have no reported
15 MILLION WELLS IN US: Serve Individual Residences violations
45 Million People
*Unregulated by SDWA * 86,000 violations of federal requirements to monitor water
or to renort results
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Safe Drinking Water Act:

& What is an Maximum Contaminant Level?

«What 1s an MCLG?

Maximum Contaminant Level

Maxnnum Qontamlnant LGVCI goal Highest concentration of contaminant allowed
Considers only human health risk
: Enforceable Limit
Non-enforceable public health goal frorceabie L

Cost / benefit analysis required under SDWA
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Allowable MCL / Public Health Goal (Negligible Risk)
State of California
“hemicals

CALIFORNIA

HEALTH GOALS V. ALLOWABLE CONTAMINATION

V/chemicals/PHGs/reviewstatus.htm

I~ N I
=)
N < 8 & g g2
£ 2 ° - g & 2 T > & 83
£ 8 ° = S T 5 s <
s8 € H s N % £ E o 2 % of
s s2 8 ¥ 3§ g £ § 3 ¢ ¢ §s5°%
g g -5 £ & £ 3 2 &8 3 5§ 58
pp[z Q T S 3 < @ U < Q@ &8 a8 =
0.1 H —
0.001 H .
0.0001 H =
0.00001 +
0.000001

[ HEALTH GOAL m DETECT LIMIT OIMCL |

Open Yale

i€ Yale University 2012, Most of the lectbures and course material within Open Yale Courses are licensed
under a Creative Commons Attribution-Noncommercial-Share Alike 3.0 license. Unless explicitly set forth in
the applicable Credits section of a lecture, third-party content is not covered under the Creative Commons
license. Please consult the Open Yale Courses Terms of Use for limitations and further explanations on the
application of the Creative Commons license.

No One is Regulating Cumulative Cancer Risk

« Systems of 25 to 1,000 people: one sample per month.

» Recent Compliance Reduces testing to 4 times / year

* Some types of systems can qualify for annual monitoring.

ine Herbicides in Midwest




Equity in Costs of Treatment & Filtration

Granular activated carbon ("GAC") "best
technologies”

* $0.10to $ 0.85 per 1000 gallons of treated water for
large and medium systems,

* §$1.50 per 1000 for small systems.

Filtration Systems:

*$500 to over $1000 per household for systems serving
populations in the 25 to 100 range, to less than $ 100
per household for the largest PWSs.

Crop Uses

Agricultural Uses

& Food Crops

Field corn, sweet corn (fresh and processed),
sugarcane, sorghum, winter wheat, guava,
macadamia nuts

& Non Food Crops

Hay, pasture, summer fallow

o® Silviculture

Forestry or woodlands, conifers, woody
ornamentals. Christmas trees
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Atrazine

20 Year Controversy
Closes a Chapter in Jan 2003

Use Profile

Residential/Industrial/Recreational Uses

«® Residential Turf (Lawn care operators and
homeowner applied), parks, institutional

turf

& Golf courses, sod, landscape maintenance

& Roadways, industrial facilities




Major Crop Use by Percent Crop Treated

Total Acres Percent Crop

« $225 million per year in the U.S: on chemical treatments

* Greens are the most intensively treated part of the golf course.
» $1,300 per acre for their 35,000 acres of putting surface. Processed
Sweet Corn,
B B

Predicted annual mean concentration of atrazine in streams Ehe New Jork Times August 23, 2009
based on 2007 atrazine use on agricultural land Atrazine Levels Across the Nation

Atrazine, the

Number of people
exposed to atrazine
in their drinking water

Wis
na
R N
Neb. lowa Ohio (P 5
o I ing Mo,
Kan. —_— a
Ky.
Nev. A
na
Tex
Predicted concentration of atrazine, in micrograms per liter a Fla
<003 >03-3
. 003-03 >3

Not estimated
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Atrazine — Regulatory History

First registered in 1958

& Atrazine also regulated under:

The Safe Drinking Water Act (SDWA); and
The Clean Wat ct (CWA)

Triazines Special Review began in 1994 for carcinogenicity concerns

Parking Lot is Full

Safe Drinking Water Act:
MCL & MCLG

1991 MCL = 3 ppb
MCLG = 3 ppb

Compliance based on running annual
average -- quarterly samples or single annual
sample
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Structurally Similar Chemicals

Atrazine
Simazine
: Propazine

R Common Chlorinated Metabolites

Atrazine — Cancer classification

Late 80s, classified as a “possible human carcinogen”

In June 2000, EPA Scientific Advisory Panel recommended
reclassification as “not a likely human carcinogen”




Prior Regulation

Deleted rangeland, millet, and pineapple uses

Restricted Use classification (except lawn care, turf,
and conifer uses)

Institution of a well-head protection plan (50 foot
setbacks)

Prohibition of chemigation

18 States Hurt USGS FINDS ATRAZINE
By Bad Water RN at=sractator=s

From Others FROM SITE OF
WASHINGTON, June 3 (AP) — APPLICATION

Using a mr;:pruler to analyze the
movement of a pollutant, a Govern-

ment study has found that most of NYT: June 4, 2001
the water pollution problems in 18
states originate outside their bor-
ders.

Richard Smith and Richard Alex-
anldesx"‘of the United States Geologi-
cal irvey sampled water through- .

o the i for presence of ™ o For 18 States: Most

chemical phosphorous and then ana- 7 Tall

Iyzed the paliand’s maverent by Water Pollution Originates
.

A" check of phosphorous in from Out of State Sources
streams, rivers and large reservoirs
showed the biggest problem with

ot etate polluion o be slong he e States With >50% of
ers, the scientists said in a report Pollution from Out of

released on Friday.

States along those rivers that re-
ceive more than half their water State:
poliution from elsewhere were Ar-
l;(ensas.k Illinois, Indiana, Kansas,

entucky, Louisiana, Mississippi,
Missour, Tennessee and West Vir- *AK, IL, KS, IN, KY,

inia. But simil; b

Sicgound n Conmectin, Doaware, LA,MS,MI, TN, WV,CT,DL
aryland, M: hi 3 .

(sey,r’;«mm Dakota, Uiah and wash: MD,MA,ND,UT,WA

ington.
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Dance of Regulation

Reduction of maximum seasonal application rate for corn and
sorghum to 3 Ib ai/A (from 4)

Reduction of maximum rate on non-cropland and total
vegetation to 10 1b ai/A (from 40)

Required post emerlgent applications to corn be made before
corn reaches 12 inches in height

Midwest Water
Has Pesticides,
Report Finds

Environmental Working Group

Mt il el © 3.5 Million Drinking Herbicides in Water
Millions of Americans swallow five
dei farm pesticides in their ; ;
mmgn:ﬁler,':cxrdmgmamdy o Alachlor, Atrazine, Cyanazine,
by the Environmental Working [EVISI{e]ETelal (oMY IaaEPAlal<H
Group, a private organization that
Seeks stricter regulations of pesti- SREVECIINEITAY N SO%EENS
cides.
In releasing its study today, the
group said that more than 3.5 million
people in 121 Midwestern towns and
cities faced an elevated risk of can-
cer as a result of the pesticides.
The study said that, in all, 14.1 VI Gelg QU N nsl-H O o N KA KoL Z:)
million Americans routinely con-
sumed the following weed Killers:
alachlor, atrazine, cyanazine, meto-
lachlor and simazine. They are com-
monly used on corn and soybeans,
and the environmental group fo-
cused its study on the Corn Belt.
The Federal Environmental Pro-
tection Agency said the group's re-
port should be viewed with concern
but not alarm. It denied that large
numbers of people faced a higher
risk of cancer.




Atmospheric transport

Typical Seasonal Pulses
(Surface Water)

USGS: 0.6% of applied atrazine was annually deposited in
rainfall over one study area.

Atrazine degradation products, DEA and DIA were also
detected in rainfall samples.

The atrazine from rainfall is slowly accumulating in Lake
Superior.

1 ppb in precipitation in areas where it is not used,

Chlorotriazine Conc. (ppb)

0 ppb in rainfall of midwestern agricultural areas where it
is heavily applied.

EPA Study: Lake Michigan—Atrazine Mass Balance
Degradation of Atrazine in Aquatic Environment

atmospheric

wet deposition

2493 kglyr
The half-life fo: studies (lakes, experimental pond) varies from 41 to 237 absorption

days with a mean of 159 da; 231 kglyr ¢ loss to decay: 1648 kg/yr

volatilization
S v Fha e . 51 kglyr
Lake Michigan study by EPA shows that atrazine is quite persistent due to
the conditions of

» export to
watershed
cold wate; « loading Lake Huron

| — 2631 kglyr
low productivity, 5264 kglyr

high pH (8.2), oxport via
low nitrate, and Chicago
low dissolved organic carbon (1.5 mg/L).

Dry deposition, settling, sediment resuspension|
and net burial are negligible|

Estimated half-life in Lake Michigan is 31 years
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"Atrazine-exposed males have ovaries
in their testes and much smaller
larynges [voice boxes]," Hayes says.

The herbicide also lowers the levels of
testosterone in sexually mature male
frogs by a factor of 10.

Tyrone Hayes. Assoc. Prof. UC Berkeley.

EPA Scientific Advisory Board/Panel
eRon Kendall Texas Tech Syngenta Contractor
efailed to Replicate Hayes Results

eHayes Was Former Syngenta Contractor

eSyngenta Argued Hayes Didn’t Control for
many laboratory conditions.

eHayes argued: Syngenta approved protocol.

eYou can’t take the politics out of the science...
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The U.S. Geological Survey found
atrazine at levels as high as 21 ppb in
groundwater and 42 ppb in surface
waters during the growing season in
the Midwest.

Therefore the chances that amphibians
are exposed to atrazine levels of 0.1 or
more are extremely high.

Hayes on Human Implications of
Findings...

Hayes (2002) found that atrazine causes
sexual deformities in frogs, at a level 30
times lower than EPA's tap water standard
of 3 parts per billion.

“The effects of atrazine on frogs could be a
sign that the herbicide is subtly affecting
human sex hormones, too, interfering with
androgens, such as testosterone, that
control male sex characteristics.”




Workers Sue Syngenta's
St. Gabriel, LA

NRDC: Coverup of Prostate Cancer Study?

14/ 600 Prostate Cancer
Among Those Working 10 or more years at Plant

“I worked 'eyeball' deep in the powder [atrazine]" and ate “meals
... in areas covered with atrazine dust."

Another worker recalled his supervisors telling him that "atrazine
could be eaten without any adverse health effects."

www.nrdc.org

International Reaction to Contamination
Why Wait for Proof of Disease?

Belgium, France, Germany, Italy, Norway,
Sweden, and Switzerland have banned use of
atrazine.

These countries have banned all pesticides that
tend to occur in drinking water at levels higher
than 0.1 ppb, Pastoor says, primarily on the basis
of occurrence in water, not health studies.
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Corporate Failure to Disclose
Knowledge of Risk

Is a Violation of FIFRA

NRDC Claimed Syngenta Failed to Notify
EPA of:

1. Frog Studies

2. St Gabriel, LA plant prostate cancers
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