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Global	Challenges	Phase	II	REFRESCH	Project,	Year	2	Report,	July	31,	2016	
	
According	 to	 its	 mission	 statement,	 REFRESCH	 is	 “an	 international	 team	of	 educators	 and	 researchers	 passionate	
about	improving	the	livelihoods	of	resource-constrained	communities.	We	believe	that	effective	solutions	for	sustainable	
energy,	water	and	 food	security	can	be	achieved	by	combining	skills	development,	 collaborative	design,	and	rigorous	
assessment.“	REFRESCH	is	engaged	in	a	number	of	activities	in	Gabon,	Kazakhstan,	and	Michigan.	

Gabon:		

Following	up	on	a	professional	development	and	networking	workshop	at	L’Université	des	Sciences	et	Techniques	
de	Masuku	(USTM)	in	Franceville	in	July	2015,	the	REFRESCH	team	hosted	Prof.	Patrick	Mickala,	dean	of	USTM,	in	
October	 2015	 and	 USTM	 Professor	 Guy-Germaine	 Allogho	 in	 May	 2016.	 A	 REFRESCH	 team	 including	 Johannes	
Schwank,	Roy	Clarke,	Rebecca	Hardin,	 and	Brenda	Vyletel,	 and	REFRESCH	roundtable	member	Prof.	 Jean-Jacques	
Taty	 traveled	 to	Gabon	 in	December	2015	 to	meet	with	 the	directors	of	Lycee	Techniques	 in	Libreville,	Mrs.	Alba	
Biffot,	 heading	 up	 the	 program	 Gabon	 Emergent,	 NGO	 representatives	 Eric	 Chehoski	 and	 Eric	 Nyman.	 From	
Libreville,	the	team	traveled	to	Lambaréné	to	firm	up	the	plans	for	a	large	workshop	to	be	held	there	at	the	Albert	
Schweitzer	Hospital	in	May	2016.	Planning	meetings	were	held	with	Dr.	Hansjörg	Fotouri,	the	director	of	the	Albert	
Schweitzer	Hospital,	Senator	Robert	Ndong,	and	the	mayor	and	government	officials	of	the	city	of	Lambaréné.	From	
Lambaréné,	 the	 team	 then	 traveled	 to	 Monts	 de	 Cristal,	 a	 national	 park,	 to	 meet	 with	 Martin	 Hega,	 the	 project	
director	 for	 the	 Global	 Conservation	 Programs	 of	 the	 Wildlife	 Conservation	 Society,	 and	 held	 discussions	 about	
distributed	electricity	deployment	in	remote	rainforest	communities	with	the	management	of	one	of	the	two	large	
hydroelectric	dams	of	Gabon.	Back	in	Libreville,	the	team	initiated	the	application	for	research	clearance	for	the	May	
2016	 workshop	 with	 Dr.	 Flore	 Pambo	 (CENAREST),	 and	 also	 met	 with	 Dr.	 Marie-Claire	 Paiz	 (The	 Nature	
Conservancy)	and	Dr.	Paul	Mavoungou	(Omar	Bongo	University).	

To	 assure	 that	 the	 logistics	 for	 the	 May	 workshop	 were	 properly	 lined	 up	 and	 to	 identify	 appropriate	
representatives	from	villages,	NGOs,	and	government	offices	to	invite	to	the	workshop,	the	REFRESCH	team	placed	
Katie	Browne	for	three	months	on	location	in	Gabon.	Katie	was	instrumental	in	recruiting	village	participants	in	the	
workshop	and	facilitating	the	participation	of	NGOs	and	vocational	school	partners.	 	It	was	felt	that	this	amount	of	
time	 was	 appropriate	 for	 initiating	 and	 building	 the	 relationships	 needed	 for	 successful	 incorporation	 of	 these	
people,	 and	 this	 was	 confirmed	 by	 an	 excellent	 attendance	 rate	 at	 the	 workshop.	 	 Katie	 was	 able	 to	 ultimately	
achieve	an	85%	participation	rate	among	the	people	invited	from	the	rural	communities.	

From	May	10-14,	2016,	a	team	of	faculty	and	students	from	the	Gabon	team	of	REFRESCH,	accompanied	by	a	group	
of	Ecoexplorer	undergraduate	students	 led	by	Professor	Joe	Trumpey,	conducted	a	collaborative	workshop	on	the	
grounds	 of	 the	 Albert	 Schweitzer	 hospital	 in	 Lambaréné,	 together	 with	 academic	 colleagues	 from	 Gabon.	 This	
workshop	 was	 designed	 to	 bring	 together	 a	 wide	 variety	 of	 stakeholders	 from	 Gabon	 to	 explore	 and	 co-design	
innovative	technologies	and	approaches	with	the	potential	to	address	concerns	in	rural	communities.		The	first	two	
days	 in	 Lambaréné	were	 devoted	 to	 the	 academic	 partners	 –	 14	 faculty	 and	 students	 from	USTM	and	University	
Omar	 Bongo	 (UOB),	 two	 directors	 from	 a	 vocational	 school	 in	 Libreville	 (LTNOB),	 and	 one	 scientist	 from	 the	
Institute	for	Technological	Research	(IRT).	
	
As	 an	 icebreaker	 and	 an	 introduction	 to	 real	 world,	 case-based	 teaching	 techniques,	 the	 REFRESCH	 team	 and	
Gabonese	 academics	 at	 the	 workshop	 opened	 education	 discussions	 through	 a	 role-playing	 activity	 based	 on	
Michigan’s	 current	 grey-wolf	 dilemma.	 The	 exercise	 was	 initially	 developed	 by	 the	 REFRESCH	 team’s	 Rebecca	
Hardin	as	part	of	a	Third	Century	Initiative	grant	called	“Michigan	Sustainability	Cases.”	 	Franck	Binze	 -	a	student	
from	UOB	–	translated	the	case	study	documents	into	French.		Based	on	the	experience	gained	in	this	case	study,	the	
faculty	 on	 the	 Gabon	 team	 are	 interested	 in	 developing	 new	 case	 studies	 for	 use	 in	 Gabon	 and	 in	 evaluating	 the	
effectiveness	of	this	innovative	educational	approach.	Anil	Bhargava,	Matt	Vedrin,	and	Mike	Burbidge	presented	the	
results	of	their	pre-assessment	focus	groups	in	nine	villages	in	the	vicinity	of	Lambaréné	–	five	on	the	river	and	four	
along	 the	 road.	 	 Discussions	 in	 the	 focus	 groups	 were	 aimed	 at	 learning	 about	 village	 economics	 and	 natural	
resource	 use	 that	 could	 be	 useful	 in	 developing	 ideas	 for	 technological	 and	 economic	 advancements.	 	 The	 topics	
investigated	 consisted	 of	 agriculture,	 infrastructure,	 finance,	 occupations,	 energy	 (wood	 vs.	 gas),	 forest	 access,	
education,	 and	 water.	 	 In	 the	 afternoon,	 the	 entire	 group	 engaged	 in	 activities	 suggested	 by	 the	 Gabonese	
collaborators.	 	First,	 the	anthropologists	 from	the	University	Omar	Bongo	 led	a	panel	discussion	on	 the	subject	of	
best	practices	 in	 interacting	with	people	 from	 rural	 villages.	 	 Following	 that,	 the	 group	adjourned	 to	 the	outdoor	
pavilion	 where	 hands-on	 demonstrations	 were	 being	 built	 in	 the	 “maker	 space.”	 	 This	 offered	 opportunities	 for	
questions	and	answers	about	the	various	constructions	before	the	local	people	from	the	rural	communities	arrived,	
essentially	operating	as	a	“dry	run”.	
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The	next	morning,	Prof.	Roy	Clarke	engaged	 the	assembly	on	 the	 subject	of	how	 to	 teach	people	at	 a	high	 school	
educational	 level	 about	 solar	 PV.	 The	 afternoon	 and	 evening	 of	 that	 day	 were	 dominated	 by	 the	 arrival	 of	 new	
attendees.			At	the	Albert	Schweitzer	Hospital,	final	details	were	completed	on	demonstrations	in	the	maker	space,	in	
preparation	 for	 presentations	 the	 following	 day.	 	 At	 the	 local	 hotel,	 guests	 from	 the	 villages	 and	 three	
nongovernment	organizations	(NGOs)	were	welcomed.	In	addition,	the	kickoff	event	that	night	included	about	100	
people,	including	the	governor	of	the	province,	the	mayor	of	Lambaréné,	the	local	police	chief,	the	regional	senator,	
and	about	five	members	of	the	local	media.			
	
Over	the	course	of	the	next	two	days,	workshop	participants	took	part	in	ten	presentations	given	by	people	from	the	
universities,	 nonprofits,	 IRT,	 and	 national	 park	 system.	 The	 presentations	 focused	 on	 local	 challenges	within	 the	
framework	of	energy,	food	security,	water,	and	livelihoods.	Lecture-style	presentations	included	information	about	
solar	 PV,	water	 security,	 sustainable	 fisheries,	 beekeeping,	 recycling	 aluminum	 cans,	 composting,	 human/wildlife	
conflict,	creating	terminologies	in	local	languages	for	new	technologies,	the	use	of	biomass	for	energy,	and	the	Moabi	
Oil	 Project.	 Participants	 also	 explored	 ways	 to	 co-develop	 solutions	 through	 hands-on	 maker	 demonstrations,	
mostly	related	to	the	presentations.			
	
The	 final	 day	 was	 spent	 debriefing.	 	 The	 morning	 saw	 the	 entire	 assembly	 gather	 to	 discuss	 the	 value	 of	 the	
workshop	and	the	format	used.		Lunch	ended	the	workshop	for	the	stakeholders	from	villages	and	government.		The	
afternoon	 allowed	 the	 academic	 and	 NGO	 stakeholders	 the	 opportunity	 to	 talk	 with	 each	 other	 specifically	 and	
formulate	plans	going	forward.	There	was	also	an	 in	depth	tour	of	the	Albert	Schweitzer	Hospital	and	discussions	
between	REFRESCH	and	the	leadership	at	the	hospital	about	possibilities	for	future	collaboration.		 		
A	group	of	REFRESCH	graduate	students	spent	additional	time	and	effort	in	Gabon	to	visit	several	villages	and	test	
their	drinking	water.	Bacterial	contamination	with	e-coli	was	found	to	be	a	major	concern,	and	improved	sanitation	
will	be	required	to	address	the	problem.	In	villages	along	the	Ogooué	River,	high	iron	and	manganese	concentrations	
were	 found.	Villages	relying	on	rainwater	or	groundwater	 tended	 to	have	better	water	quality	 than	villages	using	
surface	water	 as	 their	 drinking	water	 source.	Mohit	Nahata,	 one	of	 our	REFRESCH	PhD	 students	 is	working	on	 a	
catalysis-enhanced	process	 for	producing	 low-cost	biochar	 from	locally	available	biomass	for	water	 filtration.	Anil	
Bhargava	with	a	group	of	graduate	students	from	REFRESCH	and	UOB,	held	focus	groups	in	9	villages	in	the	vicinity	
of	 Lambaréné	 –	 five	 on	 the	 river	 and	 four	 along	 the	 road.	 	 Discussions	were	 focused	 on	 discovering	 information	
about	 village	 economics	 and	 natural	 resource	 use	 that	 could	 be	 useful	 in	 developing	 ideas	 for	 technological	 and	
economic	 advancements.	 	 The	 topics	 investigated	 consisted	 of	 agriculture,	 infrastructure,	 finance,	 occupations,	
energy	(wood	vs.	gas),	forest	access,	education,	and	water.		It	is	intended	that	the	results	from	the	focus	groups	will	
help	 mold	 a	 subsequent	 larger	 survey	 of	 households	 to	 be	 conducted	 before	 and	 after	 a	 “selective	 trial”	 of	
technologies	 introduced	 to	 communities.	 	 Matt	 Vedrin	 and	 Mike	 Burbidge	 are	 currently	 analyzing	 workshop	
applications,	 pre-	 and	 post-workshop	 surveys,	 and	 post-workshop	 interviews	 for	 assessment	 of	 the	workshop	 in	
Gabon.	 	The	assessment	 is	 aimed	at	 ascertaining	 impact	 estimates	of	 the	 technologies	on	both	public	 and	private	
benefits.	
	
REFRESCH	 team	member	 Rebecca	Hardin	 has	 been	 organizing,	 in	 conjunction	with	 the	 African	 Studies	 Center,	 a	
collaborative	workshop	that	involved	academics	from	Kenya,	Ethiopia,	and	Gabon	in	October	2015	and	REFRESCH	
was	also	represented	in	a	STEM	Africa	meeting	in	Cameroon.			
	
Kazakhstan	

The	 7-member	 REFRESCH	 Kazakhstan	 team	 accompanied	 by	 Jan	 Vanamberg	 from	 the	 Michigan	 Department	 of	
Natural	Resources	and	Marina	Barnett	from	the	Institute	for	Global	Engagement	visited	Kazakhstan	in	August	2015.	
The	 team	 met	 with	 Laura	 Gonzalez,	 Deputy	 Director,	 and	 with	 Nate	 Bills,	 Private	 Enterprise	 Officer,	 from	 the	
Economic	Development	Office	of	the	regional	USAID	group	in	Almaty.	In	the	region,	the	major	focus	is	on	developing	
the	 ability	 of	 the	 countries	 in	 central	 Asia	 to	 discuss	 and	 cooperate	 on	 transboundary	 water	 issues.	 	 USAID	
recommended	contacting	the	NGO	CAREC	that	works	on	small	water	and	renewable	energy	projects	in	the	area.	The	
team	also	met	with	the	Kazakh	Scientific	Research	Institute	for	Mechanization	and	Electrification	of	Agriculture	that	
addresses	electrification	of	remote	regions	of	the	country.		This	institute	has	young	employees	who	are	working	on	
their	master’s	and	PhD	degrees	at	Kazakh	National	Agrarian	University.		They	are	very	interested	in	sending	some	of	
these	persons	to	the	University	of	Michigan	as	visiting	students.	The	scientists	expressed	their	willingness	to	work	
with	 REFRESCH	 on	 the	 development	 of	 a	 windmill	 to	 utilize	 strong,	 gusty	 winds.	 	 The	 institute	 will	 consider	
producing	a	prototype	of	a	windmill	that	our	students	would	design.			
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Jan	Vanamberg	of	the	Michigan	DNR	Fisheries	Division,	together	with	Jim	Diana,	analyzed	the	capacity	of	Chilik	Fish	
Farm	to	produce	pikeperch	fingerlings.		Askhat	Akhmetov,	owner	of	the	Chilik	Fish	Farm,	hosted	a	1-day	workshop	
that	 included	presentations	by	Dr.	Nina	Sergeevna	of	 the	Kazakhstan	Scientific	Research	 Institute	 for	Fisheries	on	
pikeperch	rearing	in	Kazakhstan,	by	Jan	Vanamberg	on	walleye	cultivation	in	Michigan,	and	by	Jim	Diana	on	efficient	
tilapia	 production	methods.	 	 The	workshop	was	 attended	 by	 government	 officials	 from	 Astana	who	 oversee	 the	
fisheries,	the	fishery	institute,	and	Kazakh	National	University.		At	the	end	of	his	presentation,	Jan	noted	his	analysis	
that	 the	 Chilik	 Fish	 Farm	 should	 be	 capable	 of	 potentially	 producing	 5-8	 million	 walleye	 fingerlings.	 	 This	 was	
important	in	establishing	the	feasibility	of	utilizing	aquaculture	to	help	in	repopulating	lakes	in	Kazakhstan	that	are	
becoming	depleted	in	this	species	of	fish,	which	is	a	high	value	crop	in	their	fishing	industry.		

The	 team	met	with	 thirty	 people	 from	 the	 village	 of	 Chilik	 over	 the	 course	 of	 three	 days	 to	 get	 a	 picture	 of	 the	
challenges	that	they	face	in	the	areas	of	energy,	water,	and	food	security.		These	discussions	inspired	several	ME	450	
design	 projects,	 and	 prototypes	 of	 a	 solar	 water	 heater	 for	 a	 fish	 farm,	 a	 solar-energy	 powered	 water	 pump	 to	
provide	drip	irrigation	for	gardens,	and	a	solar	food	dryer	were	built	by	the	students.	There	is	a	strong	need	for	off-
grid	electricity	in	the	village	of	Chilik,	which	is	frequently	buffeted	by	strong	winds.		For	this	reason,	the	REFRESCH	
team	is	committed	to	find	a	way	to	work	on	the	development	of	a	small,	affordable	home-based	wind	turbine	that	
can	withstand	those	conditions.	 	DTE	donated	an	anemometer	that	was	installed	on	the	Chilik	Fish	Farm	to	gather	
wind	speed	data,	as	basis	for	the	design	of	a	suitable	small	wind	turbine.		

Anthropology	 student	 Ainash	 Childebayeva	 was	 able	 to	 do	 a	 pilot	 water	 quality	 study	 that	 involved	 surveying	
residents	of	Astana	to	ascertain	perceptions	of	both	their	water	quality	and	the	trustworthiness	of	the	local	water	
utility.		Ainash	also	took	water	samples	at	sixteen	locations	and	did	some	basic	testing	using	a	kit	that	was	brought	
in	from	the	US.		Five	students	from	Nazarbayev	University	(NU)	helped	with	the	surveys.		Ainash	also	met	with	the	
water	utility	in	Astana	to	discuss	the	goal	of	her	water	survey	project	and	with	sociology	professors	at	NU	to	try	to	
develop	a	collaboration	on	the	survey	side	of	the	project.	

At	Eurasian	National	University,	Sergey	Chernyak	from	UM	School	of	Public	Health	had	a	meeting	with	the	scientists	
in	the	Department	of	Management	and	Engineering	in	Environmental	Protection.	They	have	expertise	in	ecological	
studies	including	water	quality	and	offered	to	prepare	samples	for	trace	organics	analysis	in	the	Wigginton	lab	at	U-
M.	 	 Sergei	 Chernyak’s	 project	 involves	 analysis	 of	 air,	 surface	 and	 drinking	 water	 and	 food	 in	 Kazakhstan	 for	
contemporary	organic	contaminants	 -	 including	pharmaceuticals,	pesticides,	and	flame	retardants	-	 to	better	align	
with	global	assessment	programs.		Progress	thus	far	includes:	analyses	of	bottle	water	distributed	in	Kazakh	hotels	
in	 two	 larger	 cities	 -	 Almaty	 and	 Astana	 and	 on	 board	 of	 Kazakh	 domestic	 and	 international	 flights;	 analyses	 of	
products	imported	from	Kazakhstan	to	USA,	such	as	Koumiss	(horse	milk),	dry	fish	from	the	Caspian	Sea	(bream	and	
sea	 roach),	 and	 dried	 fruits	 and	 nuts	 (apricots,	 raisins,	 pistachios).	 Preliminary	 results	 demonstrated	 very	 good	
quality	of	products.		No	currently	used	pesticides	or	pharmaceuticals	were	detected.	Traces	of	global	contaminants	
(DDT,	HCH,	HCB	and	PAH	were	detected	close	to	MDL	method	detection	limits)	in	smoked	fish.		Bottled	water	was	of	
excellent	quality	and	was	similar	to	US	bottled	water.	
	
In	December	2015,	REFRESCH	team	members	met	with	several	faculty	at	Nazarbayev	University	in	an	effort	to	build	
collaborations.	 	 The	 efforts	 of	 REFRESCH	 resonated	 with	 Prof.	 Luis	 Rojas-Solorzano,	 who	 works	 in	 the	 area	 of	
renewable	energy.	Prof.	Vassilios	Inglezakis	is	an	expert	in	the	analysis	of	metals	in	water	(most	important	for	this	
area	-	Pb,	Hg,	Zn	and	radionuclides),	and	his	lab	has	all	the	equipment	to	do	for	the	full	water	quality	survey.		Various	
professors	from	the	Department	of	Sociology	met	with	Ainash	to	discuss	supporting	the	survey	aspects	of	the	water	
study.	As	an	example	of	reverse	innovation,	Mohit	Nahata,	one	of	our	REFRESCH-supported	PhD	students,	mentored	
a	group	of	students	at	Nazarbayev	University	and	provided	guidance	for	the	modeling	of	Indian	Brook	Trout	Farm	in	
Michigan	with	 the	HOMER	 computer	 simulation	 program,	 to	 assess	 the	 trade-offs	 of	 including	 renewable	 energy	
options	such	as	wind	and	hydro	in	the	current	setting	and	infrastructure	of	the	fish	farm.		

Michigan	

The	local	REFRESCH	efforts	centered	on	food/energy/water	systems,	with	focus	on	modular	aquaculture	systems	as	
well	 as	 urban	 water	 metabolism	 with	 links	 to	 agriculture	 and	 nutrient	 recovery.	 Alexis	 Sakas	 conducted	 an	
aquaculture	 experiment	 to	 evaluate	 long-term	 growth	 and	 survival	 of	 whiteleg	 shrimp	 in	 freshwater,	 brackish	
water,	and	saltwater.	The	brackish	water	treatment	performed	significantly	better	in	terms	of	growth	and	survival	
as	 compared	 to	 the	 freshwater	 treatment.	 Graduate	 student	 Cindy	 Yao	 is	 continuing	 this	 work	 in	 a	 tank	 system	
design	for	shrimp	aquaculture	by	an	ME	450	senior	design	team.	
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Heather	 Goetsch	 has	 worked	 on	 urine	 separation	 and	 on	 new	 methods	 for	 investigating	 the	 fate	 of	 human	
polyomavirus	 in	 source	 separated	 urine	 to	 assess	 any	 risks	 associated	 with	 polyomavirus	 and	 urine	 derived	
fertilizers.		 Additionally,	 she	 has	 optimized	molecular	methods	 to	 quantify	 specific	 antibiotic	 resistance	 genes	 in	
source-separated	urine	 for	 a	 risk	model.	 She	has	mentored	 two	undergraduate	 students	 in	nutrient	 analyses	 and	
molecular	methods	to	work	toward	their	own	projects.		She	has	also	assisted	in	designing	a	urine	treatment	system	
for	 urine	 that	will	 be	 collected	 by	 the	 source	 separating	 toilet	 and	waterless	 urinal	 installed	 in	 the	UM	Civil	 and	
Environmental	Engineering	building.		This	work	will	now	expand	thanks	 to	 the	recently	 funded	 INFEWS	proposal	
"Advancing	Technologies	 and	 Improving	Communication	of	Urine-Based	Fertilizers	 for	 Food	Production	Within	 a	
Risk-Based	Framework."			
	
Professor	 Lut	 Raskin	 and	 her	 research	 team	worked	 on	 a	 project	 to	 convert	 a	 variety	 of	 organic	 waste	 streams	
generated	 at	 different	 community	 scales	 (e.g.,	 university,	 village,	 small	 to	 mid-size	 city)	 into	 valuable	 products.		
Anaerobic	digestion	(AD)	has	been	widely	adopted	to	convert	organic	waste	streams	into	bioenergy.	It	offers	several	
benefits	such	as	remediating	organic	waste,	producing	renewable	energy,	reducing	net	greenhouse	gas	emissions,	
controlling	odor	emissions,	and	concentrating	nutrients	in	the	digestate.	AD	of	 lignocellulosic	containing	materials	
(agri-waste,	 park	 waste,	 paper	 waste),	 however,	 faces	 significant	 challenge	 due	 to	 their	 recalcitrant	 structure,	
thereby	resulting	 in	 low	bioenergy	yield	and	poor	process	 stability.	Raskin	and	her	 team	evaluated	an	 innovative	
biological	 pretreatment	 strategy	 inspired	 by	 the	 biological	 reactions	 that	 take	 place	 in	 the	 rumen	 of	 ruminant	
animals.	The	rumen	is	a	natural	ecosystem	with	a	microbial	community	able	to	degrade	lignocellulosic	components	
present	in	a	ruminant	animal’s	diet.	Based	on	these	preliminary	experiments,	they	designed	an	anaerobic	membrane	
bioreactor	system	that	will	 simulate	 the	conditions	of	 the	rumen.	A	prototype	bioreactor	has	been	constructed	 to	
further	develop	design	and	operational	conditions.		The	reactor	will	be	fed	with	a	mixture	of	sewage	sludge	and	food	
waste,	 the	 two	 most	 abundant	 organic	 waste	 streams	 generated	 in	 cities.	 	 Raskin	 and	 her	 team	 have	 attended	
meetings	with	 the	City	of	Ann	Arbor	 to	evaluate	AD	as	a	strategy	 the	city	 is	exploring	 for	 food	waste	and	sewage	
sludge	treatment	 for	bioenergy	production.	 	They	have	also	discussed	their	AD	work	with	 the	company	operating	
the	AD	system	at	the	City	of	Flint’s	wastewater	treatment	plant.	

The	modular	aquaculture,	fertilizer	production,	and	anaerobic	digestion	piloted	in	Michigan	will	have	great	potential	
for	adoption	in	Kazakhstan	and	Gabon.	Fertilizer	production	from	source-separated	urine	may	prove	to	be	of	great	
interest	for	improving	crop	yields	in	Kazakhstan	and	Gabon.		Especially	in	Gabon,	this	could	help	convince	farmers	
to	end	the	rain	forest	slash	and	burn	agriculture,	and	instead	use	crop	rotation	and	fertilizer	to	maintain	crop	yields	
on	already	existing	farm	land,	rather	than	moving	on	to	new	land	once	the	soil	fertility	drops.	
	
To	secure	additional	funding	for	REFRESCH	related	activities,	REFRESCH	team	members	submitted	a	$	1.4	million	
proposal	 to	 the	Keck	Foundation	on	 “Personalized	Energy	Production	Systems”.	 Three	REFRESCH	 team	members	
participated	in	an	NSF	Research	Traineeship	Program	(NRT)	proposal	led	by	Maria	Lemos,	entitled	“NRT-INFEWS:	
Socially	 Engaged	 Research,	 Design	 and	 Implementation	 of	 Innovative	 Food-Energy-Water	 (INFEWs)	 Solutions	 in	
Great	Lakes	Cities”.		REFRESCH’s	focus	has	been	to	explore	new	models	of	graduate	student	training	using	a	method	
that	matches,	almost	point-by-point,	the	vision	for	the	NRT	Graduate	Program.	REFRESCH	team	members	Rebecca	
Hardin,	Lutgarde	Raskin,	and	Johannes	Schwank,	in	collaboration	with	Michaela	Zint,	submitted	a	currently	pending	
$1.7	million	NSF	proposal	entitled	“Science	Learning+	Through	Integrated	Virtual	and	Practical	Platforms:	Sharing	
Knowledge	from	Maker	Spaces	via	Multimedia	Cases”. 
	
Upon	 encouragement	 by	 the	 Gabonese	 Ambassador	 to	 the	 US,	 the	 REFRESCH	 team	 is	 in	 discussions	 with	 the	
Gabonese	government	to	provide	significant	funding	for	a	long	term	engagement	of	the	REFRESCH	team	in	Gabon	to	
help	develop	academic	programs	that	are	modeled	after	the	US,	rather	than	the	French	educational	system.		
	
With	the	help	of	the	university’s	development	officers,	REFRESCH	is	also	actively	pursuing	contacts	with	potential	
philanthropic	donors.		


