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IENEHNG mMe
SESHICEENTS

SAVIVaiamily: (Wife: Stephanie and children:
S Lydia and Gabriel)

- & Mines community
e Extended Community
¢ HE colleagues (see following page)
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rrUJer : Sanaa Azim, F. Edward Cecil (PH),
Czlrz) Corzlaf Joseph Crocker Joan Gosink, Katie
JGINSON, ng LLu, Barbara Moskal (MACS) Junko
I Vtinakata-Marr 2ESE) Marcelo Simoes, Catherine
= Gkokan, Robert Doug) Sutton, Julie VanLaanen.

Others: DaV|d Frossard, Ginny Lee, George (Jerry)
Sherk

Students: Elizabeth (Heidi) Bauer, Odon Musimbi, Jill
Savage, and Natalie Wagner (and many more).
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INCollaborative effort between EG, ESE, Math/CS
and EALS. (hopefully expanding to other Depts.?)

s Number of HE minors and ASIs ~50+ students (14
graduates) from four campus departments or
divisions (EG, ChemE, Geol Eng, PE).
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SDEEnd fifom students

yyaaieNs INatiian Garza and I am a senjor i High
SGIODIEISarn Antonio, Tx. I am réeally interested in
OWGeological Engineering and have been /ooking at a
WO 0IR56100/S, DUL this program. IS the main reason why
SV /s at the top of my list. I will surely be involved in
IS program and hope to take a lot out of it. Thanks for
sfiaring this video.”

® Needs of resource and multinational
Industries



Nolrselves to supplant the extremists narrative”,
Admiral Mike Mullen, Chairman of the Joint Chiefs of Staff

Quote taken from: Greg Mortenson, Stones into Schools Promoting Peace with
Books, Not Bombs in Afghanistan and Pakistan, Viking, 20009.
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IRGIEase the recruitment of women and
IINGHLES

“Increase the number of engineering students
entering relevant internships

® [ncrease the number of engineering graduates
entering relevant occupations
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SEERaRce the social’and cultural awareness of
SHEINEErngl graduates.

PREALLract students with strong aptitudes in math
gnd science and also a strong interest in
'Working with people (these might not have
otherwise considered engineering as a career).
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OneEtechnical elective (3 cr. hrs.)
o M.ultidisciplinary Engineering Lab (3 cr. hrs.)

® Senior Design — hands-on humanitarian
engineering projects (6 cr. hrs.)




EREtWo (6’ credits) of the Following:

SRS Y5 Engineering Cultures in the Developing World
(Sucena)

SREATS 402 Wiriting Proposals for a Better World (Leydens)

S TATS 412 Literature and the Environment (Guianquito)

e |[LAIS 375 Engineering Cultures (Lucena)

e | AIS477/577 Engineering and Sustainable Community
Development (Lucena and others)

6 credits from a selection of from 20+LAIS,
Econ/Business courses
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-lectives ‘(’
Yractical DesignreffSmall Renew Energy Systems

EGGN 490 Sustainable Engineering Design (Munoz)
e Any Biomedical Engineering Course

o ESGN460 Onsite Water Reclamation and Reuse

ESGN/EGGN353, 354 Fund. Env. Sci. and Engr I and II; EGGN453
Waste Water Engr. or ESGN/EGGN454 Water Supply Engr.



Engineering. design under physical,
political, cultural, et |caI legai, |
E enwronmental and economic constraints.

s Humanitarian Engineering: design under
constraints to directly improve the wellbeing
oft underserved populations.



NEW definition — based op.an o
2Wio/o0g/cal investigation

e At drawing on science to
QIECk the resources of nature
Vitir active, compassion to meet
'the basic needs of all — especially
the powerless, poor, or otherwise
marginalized.

Mitcham, C. and Munoz, D., Humanitarian Engineering, under contract,
Morgan and Claypool, 2010.
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SNEVING egpt. & matls. into Biafra, 1969

SeiDeveloped strategies for emergency
X iesponse; effective transition from triage to
development stage; reducing vulnerabilities

® Disappeared in Chechnya, 1995

Cuny, F., Disasters and Development , Oxford University Press, 1983.
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S\\/aste is Food.”!

pVerdesign fior all of the children of all
SPECIES) for alll time. ™

wrdevelopment that meets the needs of the
present without compromising the ability
of future generations to meet their own
needs. "

Ref. 1. McDonough, W. and Braungart, M., Cradle to Cradle, North Point Press, 2002.
Ref. 2. Our Common Future, Oxford University Press, 1987.




COMITIUIAILY CONESIVENESS N case of downturns
/7 SOITIE INGUSTITES.

elf=reliance:

— externsion of economic daiversification — places
more emphasis on growth of labor force and
jocal markers.

J. C. Bridger, A. E. Luloff, “Toward an interactional approach to sustainable
community development”, Journal of Rural Studies, v. 15, 1999, pp. 377-387.
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iinable Developments ™

ger and! Lulofif, 1999, cont:)

O INFEMETUSE! Off ENErgY, Management
cling of waste:

SNISCIONY  WIaL you Need,

SNCIVESL your Spent fuels %garbage,dn/ast/cs, etc.) in
JOGE| [ECY/CIINg centers or housenold (grey water)
TGSt UCtUIES.

' Protection and enhancement of biological
diversity and stewardship of natural resources:

= Human, plant, animal, rock, mineral and organics are
interdependent...pursue holistic balance.



= Inclusive aecision making.



IMpPBLiant Questions ;
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S herbENETits and Who pays?
SAlErstands ter gain?
SAVierstands tol lose?
SAVerAeeds what and when?
S\/herdecided what was needed?

s [How will the project be sustained?

e \Who contributed to the planning and
execution?

Mitcham, C. and Munoz, D., Chapter 9, Humanitarian Context, Engineering in
Context, Eds. S.H. Christensen, B. Delahousse, and M. Meganck, Academica, 20009.
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able Developme

of practice)

SrPevelop. Trust/Partnership

® Fricourage Community Ownership
— Use Indigenous Knowledge
— Find ways to Build Capacity
— Seek Eqguitable Distribution






e Honduras Project
1€ FHonduras Priojec

aliver cleanwater to 1600
milies (~10,000 people).

, Consider the entire water cycle.

3. Improve local people’s health and
economic standards.



The Beginning — Oct. 2004

Mass Meeting,with the People for
the First Time ‘
-




opporcunites
T

SNEERuI/ anaiget ter know' the stakeholders
SGGaINpEopIe (With many specialty.
gIelpPS/perspectives)

=fecal leadership

-~ [ocal NGOs

. — Regional and federal leadership

— Local universities

— International NGOs

-



plders - Honduras..

Villagers &
13 Patronato of
Colinas de Suiza

Governmental,
Non-Governmental
Organizations

Municipality of
Villanueva
(NGOs), (Water &

Local Universities Sanitation Dept.)

& Industry



RIGJECE Stakeholders -
XESHO! S|b|I|t|€s\

o Prtronlzite) =laieh Villlzle|aigs
Siecalileadership and communications

=Vianual labor

— $80 then later $100 (finally $130) per family
for the water tank ~ 2+ weeks of wages

(total cost estimate for 250,000 gal. water
tank ~ $100K)
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Phigject Lead - Responsibjlities
-

SVIlIRICIPAlItY. o VillanUeyVe

~d

EptrofWater and Sanitation)
=400 (140 m) well

— Hujggle;

=Skilled labor

—|.ocal water system design, construction and
maintenance expertise

— One backhoe (rented for 6 months w/
operator by municipality)
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Project Help -"Responsibilities

PNeOIeradorSchool of Mines

SViegstrements (GPS for surface mapping, DC
[EsisuViIty Tor subsurface mapping the aquifer)

Preliminary and Final Engineering Designs
" — Resource acquisition

— Research (sanitation alternatives)

— Education



Siialienges to working WLWPJ@

PNPDEPENTS O the sizfo'f*the community — large
sOININLURIVESISRENNBRENaIHICUINCOITIIRIGCEN O/

MeERyAdiiierent groups live within the
SOIMIMIURAILY.
=Nlecal andl regional elected leaders

= 5chooll teachers (from inside and outside the
community)

— Stiore owners
— Pastors and church lay leaders
— BUSIness owners

® Do these groups have conflicting aspirations?






" EXPEenses

— Improve
health
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June 2007 Meeting witrn People




=iternvestigations revealed misinformation
gHiENEtng firem: a locall mayoral candidate

REdUIred action to defend basic tenants of the
project

e Meet with smaller groups of people from various
locations around the village.



SN OOIIITI0/) PO0] O FESOUICES OfF COMIMOoNS are
ESENRNWAHICH the exclusion of beneficiaries is
difiictlt or costly, and exploitation by one user
es resources to others.”

8 he history of how the “commons” was
previously treated by “outsiders” can leave an
artifact that may be difficult to overcome.

Ramaswami et al. 2007



OPPOILUNITIES ~
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SSTTall group. meetings give Iocal people an
SpPuItURIEY torEdrranarVol |
OPINIGRS,

SNFa@Ives| the HE a chance to learn of the
Jocal history and knowledge base.

® [[ook for opportunities to spend more time
with the local people

— Seek numerous projects with the same people






shellenges to developing tr

PIREMLIFES commitment

SIREGLIres time to develop relationships

=" Dees not fit the traditional academic course
~ scheduling



Ities for bm'dw.-’

SREEhticpateRy Action Research (Design)
S liieoretical
BPrAchical (sweat and monetary equity)

® Capacity Building
- work with local educational institutions



PAlbicipatory Action Research Iejrl)
——
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r
S ~d el ]S

PIENLY Gifroom for creativity: and innevation,
GEPENES UPoN SPECIfic community
IpPOrUnities and circumstance. Ili-suited to
[Igidl prescription.

S Reflective
o [terative

e Implies a realignment of power/control
— Who is the ultimate decision maker?

Cornwall and Jewkes, 1995.



[evelsiomParticipation
BigEstcontinuum, ofi continol
) Corjirelgiif] -

N IGEaI PECPIE ale ContiaCued tor Work WIth EngInEErs.
2 CorlsltcEiye
NENEINEErS ask locall people for their opinions.

SNEnllaborative

= locall people and engineers work together on projects
= designed, initiated and managed by the engineers.

® (Collegiate

— Engineers and local people work together as
colleagues with different skills to offer, in a process of
mutual learning where local people have control over
the process.

9};—

Cornwall and Jewkes, 1995.



deally...the initial agents of change become
redundant...that is, the transformation
process continues without the physical
presence of external agents, animators and
cadres.”

Cornwall and Jewkes, 1995.



emmUuUNIty engagement with
eften requires simplification ofi

fepriesentation of community dreams.
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i€ FEOPIE'S Project — Monetary
(Marerp2009)




T —
e PEOPIE’S Project - Laying Pipe"
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opporcunites
T

SESUUIGERL and aculty exchande programs.

SAVite participation of interdisciplinary

fl@cllty’ and students from
~ — Local universities,
- — Technical and High Schools or

— Elementary schools.



SHElIENGES 1o buiﬂnW

, Unication Infrastructure
t, phones, etc.) — Funding $$
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Honduras Impact

ECOMNOMIC

Reduction in water cost (by ~1/50)

People built the water tank, becomes
a symbol of “community”

ction m the use of energy

Estimated 95% reduction in energy
used to deliver water

Protection of biological
diversity

Encouraging the use of composting
toilets, integrated into gardens

Social justice

Water tap at each home, small
consensus meetings allowed
people to have a voice




IieE AW —
IEIgENOUS knowﬁge IS al Valtiable asset
e e e e ENgInEEr NG desial
PIOGESS.

SESEEKean environment where we can learn
ilemreach other. We stand to gain too!

SIREquires patience and a different type of
control than engineering community has
been educated to even recognize.

® Seek opportunities to innovatively develop
capacity.




- sustalned funding

® Develop a summer practicum to
accommodate the need for additional time
with local people.
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Willlzinsl = Oral Hewlett Foundation (Major Funding to
e e FUmanitarian Engineering minor prograrn,)
SESHEINCerporation (/ravel runding)

SRPIESHE Pipe and Fitting Association

1eiber companies donated 72 tons (44 km) or plastic
PIPE) 1ittings and glue]

e Food for the Poor/CEPUDO

® Society for Exploration Geophysicists (SEG)/ Geoscientists
without Borders (GWB)

e Rotary Club




Y eyust bessient Derore we casn.listes;
VNS /SUe Delore We' cali Ieard.
WENTIUST 1earii berore we car. prepare.
WENTILSE prepare before we can Serve.
Wermust serve before we can lead.”

William Arthur Ward (American, dedicated scholar,
author, editor, lay pastor and teacher)
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prunUErworking with the village to assess
Systemiiunctionality

ISharelinfiormation w/surrounding villages

erpevelop stronger ties with local universities
(foster student and faculty interaction)

¢ Maintain relationships with NGOs (Rotary,
Water for People, Food for the Poor,
CEPUDQO, etc.)
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JDJI'E‘Cb 2

roduce Eco-Toilet by example
suatemalan Double Vault)




Prizls

SRWVerkewiIth 4 - 5 families to integrate toilet
HLeraNioWer and/or vegetable garden.

Ong Interest in community gardens.

SRSl

-
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Implementatio
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