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Creating MSU Water : A Graduate Curriculum

* |Interest in a water
curriculum by faculty
began back in 2013

e Goal: Attract high quality
students & advance water
science

e Doctoral dual major
d eg re e This Photo by Unknown Author is licensed under CC BY-SA


Presenter
Presentation Notes
The Center for Water Sciences faculty began discussions about creating a graduate water program in the early days of the center, which culminated in a series of lunch discussions in 2013. The faculty expressed interest in creating a dual major program like EEBB (and now ESPP).

http://commons.wikimedia.org/wiki/File:Water_drop_impact_on_a_water-surface.jpg
https://creativecommons.org/licenses/by-sa/3.0/

Potential Cross- and Sub-Themes

Security Science Technology Diplomacy

Water Use — Climate Change — Resource Management




KEY AREAS of Excellence

* Nature and People

e Water and Health (pollutants, stormwater, animal
health, invasive species, beaches)

e Water Training and Teaching Laboratories.

* Ecosystem Services (wetlands, groundwater-surface
water, shoreline)

e Clean-Smart Water Technologies (water testing,
water treatment, waste water, animal waste)

* Precision Ag



People and Nature
Changmg attitudes to better the o
e_nwronment._and h_uman‘ health

17 e i ‘:,j%"..%“_.-._%ﬁ,‘ G 4 V
Janice Albers, Aimee Baier, Halil Dertli, Nicole Watson



Presenter
Presentation Notes
Our team decided to investigate a slightly different type of problem in our society

While researching this topic the best definition of nature I found was from



Positive relationships with
nature

e Psychology
e Healthy functioning

- cognitive, affective and social

e Precursors for physical human
health

e Objective measures of human
health

Kuo 2013; Twohig-Bennett 2018; Kaplan and Kaplan 2011


Presenter
Presentation Notes
Increases in nature also have positive impacts on 

Give ex of each
Psychology
biophilia, life satisfaction, 

Healthy functioning  - cognitive, affective and social
2. attention, emotional and social functioning, less aggression, impulse control, 



& _
Perspective: A community desires to increase the

connection between nature and it’s citizens resulting in an
increase in the quality of life and health of their citizens
and the environment they live in. What types of things can

they do to be successful?
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Presentation Notes
So our team decided to use the following scenario for our research topic:



Nature-Based Solutions

for sustainable ecosystems and water resource
management, addressing socio-environmental
challenges.

Sustainable science for managing aquatic, coastal or
wetlands systems to tackle issues such as disasters (e.g.,
floods), water pollution, water and food security, or
ecological & human health.

NEED:

* >50% of world pop near a major river or coastline.

e Amongst the various ecosystems, coastal systems and
wetlands are under the greatest threat.

* Wetlands are disappearing at alarming rate, putting
wildlife, fisheries and humans at risk from floods and
pollution.

 UN World Water Development report emphasis on
nature-based solutionsr.






MAGAZINE : PRODUCTS STOREFRONTS DEALERS COMMERCIA

| to require water testing in schools passes committee

NOV 26, 2018 D E ﬂ — -
ELEVATED LEAD LEVELS FOUND IN BENTON HARBOR,
MICH.

rcontaminants

10 homes have found lead levels double the federal action level in drinking water

hemical contaminants into
Jer investigation.

an Industrial Pretreatment

1 Act that show that 16 of
rial sources of

US water securify falls short

BY SERA YOUNG, OPINION CONTRIBUTOR — 11/18/18 02:00 PM EST
THE VIEWS EXPRESSED BY CONTRIBUTORS ARE THEIR OWN AND NOT THE VIEW OF THE HILL

Elevated lead levels In drinking water have been found In Benton Harbor, Mich. While the city was put under an
advisory for its drinking water results In October, additional homes have detected lead above the federal actlon level of

15 pphb.

An additional 27 out of 1569 homes tested found lead levels above the federal action level, with 10 of those homes
reporting lead more than double the action level,

29

News

Disturbing Discoveries In Toronto’s Waters : L
indicate Why E. Goli Levels Are Still So High ~ Flomeless People Dying Of Hepatitis A [N B8
The water pollution in the Toronto Harbour is worse than ever. m Hepatltls A Outbreaks H|t Four

‘ By Alex Berezow — November 2, 2018 US StateS, Kl”lng 41
N CDC reports that four states in
e e messae . 2017 (California, Michigan, Utah,

is a national embarrassment. And

the news keeps getting worse. and KentUCky) eXpe rlenced
segrning ntovemoer 2016 e oUtbreaks of hepatitis A, 1,521

homeless population in San Diego

underwent an outbreak of hepatitis people got S|Ck and 41 d|ed (A"

Athat Just now ended, according te

the San Diego Union-Tribune, During Of the deaths occu rred |n

| that two-year-long nightmare, more

than 600 people got sick and 20 California and Michigan).

Credit: Storyblocks died.
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Presenter
Presentation Notes
Key issues in news regarding  MI since Aug 2018.  (& GL) Chemicals PFOS, lead, HAV, nitrates in groundwater.

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.google.com_url-3Frct-3Dj-26sa-3Dt-26url-3Dhttps-3A__www.freep.com_story_news_local_michigan_2018_11_13_delaney-2Dpfas-2Dmichigan_1986891002_-26ct-3Dga-26cd-3DCAEYBSoTODQwOTQzMTIxMjA2MzU0NTc1NDIaYjk2ZjE4Mjk2MjNiOWI2Yjpjb206ZW46VVM-26usg-3DAFQjCNHBAe5DwWbTLogac6TuannV9AUC0w&d=DwMFaQ&c=nE__W8dFE-shTxStwXtp0A&r=7qxgMMwMf24at6QiUfwizg&m=H-DJv0xLr83_2lOiIxQkBNkvJBRg_0Fpj366hh_UGqg&s=uFCi4VW8V75tslRr7H3Dbcv5_m8L-YvwOX5ix5g3WaI&e=

Explosion of Discovery

30 States have now found PFAS in their drinking water

* The Global Horizon Scanning Project (GHSP) is an
innovative initiative that aims to identify important
global environmental quality research needs

e Antibiotic resistance
 Toxic algal blooms

* NAE Grand Challenges e s A
* Design a future without pollution Mdsiressing Grand Chaltenges
or waste

e \Water Infrastructure
* Michigan Water Rich- Data Poor




I%I i c h iga n ’S c h a I I e n ge S Wastewater Treatment Plants

Vs.
Major Rivers and Lakes

[5]
* L)
s LTS
H i 3
- Major Lakes
o= ] Michigan
o a s® s
-
=] bt *
- Data Courtesy of MDED
« %.E'q "F,.
“ -
¥
A5
-
e e
— o
L o -
Legend
L ° L

A Sites that have Exceeded Monthly (37 sites
=  Sites that have Exceeded Daily (382 sites)
® Al Sampled Sites {2201) |!.

county



Presenter
Presentation Notes
These issues are well noted but poorly understood SEWAGE, Blending facilities, Septic tanks, Floods

WWTP n = 329

Septic systems are the big issue





Waterborne pathogens threaten human
health in the Great Lakes region

Kent County
Jul 22, 2010 Norovirus Outbreak Sickens 100 and  Millennium Park
Closes Park in Michigan
p s W3 Nes mmezos Grand Rapids, Michigan's Millennium Park closed
Walkerton — 5 years later earlgl fDLCI?aNning YVednle?(daidEVi’l:ng%%er an I
Traged c°|.I|d H B P outbreak of Norovirus sickened about people
y ave Been Prevented last weekend. The Kent County Health Department
by Stove E. Hrudey and Richard Walker says test results received Wednesday confirmed that
some of the park visitors suffered from Norovirus
after visiting the park on Friday or Saturday. But
tests indicated the park’s water bacteria level
measured safe. Health workers are
still trying to ascertain the virus source. Beach and Splashpad

In May 2000, several scrious flaws in the
Walkerton, Ont., municipal drinking water
system aligned to permit a breakthrough
of E eoli O157:H7 and Campylobacter
bacteria, causing seven deaths and morc
than 2,300 cases of waterborne disease,
These included 27 cases of hemeolytic uremic
syndrome, a serious kidney ailment with
potential lifelong implicacions. Most of the
cases of kidney discase were amang children
aged ane tw four, Other Walkerton residents
have also reported enduring illness.

of Lake Erie water is photographed
ater intake crib in Lake Erie. (Haraz
hanbari/Associated Press)

EuJames A. Sullivan

No official link has yet been detected between the city’s water

supply switching to the Flint River and the uptick in cases, but City’s water supply
dozens have been sickened since April 2014, was switched back
to Lake Huron.
v
Legi ires’ cases in G Flint switched its water p
County by month reported supply to the Flint River I
in April 2014. I I
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2010 2011 2012 2013 2014 2015 Ohio blames groundwater for Lake Erie island outbreak

Note: onthly cae values are approximated forMay/June 2015 and 2015, Tuesday, February 22, 2005
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Presentation Notes
19 million cases of waterborne disease in the US per year.  Just some of the outbreaks 






Risk & Communication
MICHIGAN STATE
UNIVERSITY

. . . Risk assessment and management i
Water quality diagnostics Environmental

Contaminant databases SOU_VCEIS and Fate

—

Target organisms
= Genetic variation

= Detection technologies In novatlve TeCh nO|Ogy = Disinfection/deactivation

Surface water, groundwater,
distribution system
= Modeling for decision support
system

.............
...... ——

......

..............

Risk
Flexible control technologies (physical
Frameworks and temporal scales)


http://www.worldwaterday.org/index.html
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Dr. Shannon Briggs: DEQ-MSU
partnership Water Quality
Training and Teaching lab

> A
g5 B
By J
v
’CHIG“

Network of
Michigan
qPCR Labs

Marquette Area Wastewater Treatment Plant
Lake Superior State University

Northwest Michigan Regional Lab

NPS- Sleeping Bear Dunes

Central Michigan Health District

Ferris State University

Saginaw County Dept of Public Health
Saginaw Valley State University

Grand Valley State University

Hope College

Kalamazoo County Health & Community Services
Michigan State University

USGS- Lansing

Oakland County Health Department

Oakland University




STUDY LOCATION

MICROBIAL

SOURCE TRACKING ‘ The distribution

of the human
sewage marker
Bacteroides

e |ncreasing B. theta related to
more septic tanks

Significant
Knowledge
Gaps Exist for
Septics




Transport of animal
feacal source
tracking markers
during summer rains
64 watersheds

a) Base flow

\

b) Summer rain

Agl"iCUH’LIf'(]' SLIDE PROVIDED
BY DR. JEANETTE

Environments RGOS

NEBRASKA




Vision: What if?

We had more...

*\Water Business R&D Centers

e \Water Quality and Health Laboratories
Advanced Water Technologies Test Beds
e 215t Century Farms

eUrban-Water Beautification and Green
Centers

ePublic Education Water Networks



Recommendations

e To achieve “Safe Water”

e Continue to invest in the Advanced Water QualityDiagnostic
Labs.

e Use new water diagnostic tools such as molecular source
tracking tools.

 Promote and ensure community engaged research.

e Build monitoring data bases, groundwater and distribution
systems have been neglected.

e Improve understanding of the impacts of septic tanks, blending
wastewater facilities, and storm water on water quality.

e Build Innovative pilot systems. Join the National Technology
Testbed Network.

e Use a Risk framework to develop better policies and move
science into practice.
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Learning Outcomes

* Integrate concepts from multiple
disciplines to address water-related
issues and ideas

Create appropriate inquiry protocols
to investigate water-related issues
and ideas

Employ a systems perspective to
understand the scale & scope of
water-related issues and ideas

Generate new insights &
recommendations related to water
issues and ideas

Evaluate the disciplinary, cultural, and
contextual uses and bias of data,
methods, and solutions

* Analyze the purpose, role, &

influence across a range of water-
related organizations (e.g.,
governmental, non-profit, profit)

Approach water-related issues, ideas
and decision-making, including trade-
offs, with an eye for power and
equity

Model conflict management and
dialogue skills as means of engaging
with diverse people & perspectives

Design communications appropriate
for academic, professional, lay, and
student audiences & contexts

Interpret common data related to
water—related issues and ideas
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