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Inclusiveness in Teaching : Aligning Culturally Relevant Journal
Articles With Course Content.

Jacimaria Ramos Batista, Ph.D., P.E., Department of Civil and Environmental Engineering

Teaching Practice & Need it Addresses

How Others Can Adopt This Practice

Evidence It Helps Students

The practice focuses on Inclusiveness in Water/wastewater
Engineering Teaching. Upon reviewing the ethnic (Fig. below) and
gender diversity (24% women) of her 57- student course on
water/wastewater treatment, the Instructor replaced previously

assigned articles with the reading of articles focusing on water issues

affecting minoritized communities in the U.S (see references). The
goal was to make students aware of water/wastewater issues facing
minority communities in the US. Often, the media portrays Africa or
South America as places where safe water is not available, ignoring

the needs of minoritized communities in the US. A second goal was to
evaluate the interest of students in this issue and determine if students
of different ethnic background respond differently to questions posed

about water/wastewater issues in these communities.

ETHNIC BACKGROUND -CEE 450- FALL 2021
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5%

Caucasian
37%
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American
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Reference of Articles Used

Doyle, J.T., Kindness, L., Realbird, J., Eggers, M.J. and Camper,
A.K., 2018. Challenges and opportunities for tribal waters:
Addressing disparities in safe public drinking water on the Crow
Reservation in Montana, USA. International journal of
environmental research and public health, 15(4), p.567.

Konisky, D.M., Reenock, C. and Conley, S., 2021. Environmental
injustice in Clean Water Act enforcement: racial and income
disparities in inspection time. Environmental Research Letters,

16(8), p.084020.

Maxcy-Brown, J., Elliott, M.A., Krometis, L.A., Brown, J., White,
K.D. and Lall, U., 2021. Making waves: Right in our backyard-

surface discharge of untreated wastewater from homes in the
United States. Water Research, 190, p.116647.

Stoner, A., 2017. Regulatory Deficiencies in Wastewater

Infrastructure in Rural Appalachia. Sustainable Dev. L. & Pol'y, 18,

p.30.

Butler, L.J., Scammell, M.K. and Benson, E.B., 2016. The Flint,
Michigan, water crisis: A case study in regulatory failure and
environmental injustice. Environmental Justice, 9(4), pp.93-97.

The first step is to find relevant journal articles that align
with the content of the course. It is not hard to align the
iIssues of minoritized communities with coursework
content. There exist social, economic, environmental,
infrastructure issues, etc. that impact many minority
student and their communities. Given the diversity of
students in our classroom and without changing the
content much, any faculty member can introduce
relevant topics.

. It is Important to present the readings and let student
reflect on them, without trying to advocate as a faculty
member. The goal is awareness that may shape how
students will use their degree in the future.

Once the articles are selected, the instructor can add, to
planned homework assignments, reflection questions
about the article. It may be necessary to adjust the time
commitment of the planned homework to accommodate
the extra reflection questions.

Resources & Where to Find Them

Google scholar and Scopus were use to find articles that relate to
the class topic but yet address water/wastewater issues in
indigenous, economically disadvantaged, and black and brown
communities (example below):

REGULATORY DEFICIENCIES IN WASTEWATER
INFRASTRUCTURE IN RURAL APPALACHIA

Amanda Stoner*®

any communities in rural Appalachia have insuffi- decreasing overall accountability. '* Finally. even where state
Mciem access to basic wastewater disposal facilities.' and local management efforts successfully regulate individual

When alternative forms of wastewater disposal arc wastewater septic systems, there is little monitoring afier the
financially or physically i

inaccessible, homeowners are forcedto  initi al construction periods. '’

(20 points) Read the attached article
on wastewater infrastructure in
Appalachia

z tic systems where raw sewage is discharged High levels of poverty in these communities further com

(a) What 1s the connection between
biling sptic sytene whes dichery _ verty n these comms o wastewater and drinking water

and sometimes resort to straight piping raw sewage directly into plicate the problem. Even when state agencies are successful in

receiving waterways without any treatment.” This practice is locating non-permitted sources and notify owners that they are . . .

highly problematic in mountainous, rural communities becausc i i rith state and federal environmental law, the pOllutlon ln these COI l I I l lunltleS?

rroundwater flows near the surface of the earth and homeown- homeowner might not be in a financial position to take on the
ers frequently rely on private, on-site groundwater wells as their costly task of repairing. replacing, or installing a new septic sys- b G . h 11 1 h f h

primary source of drinking water.® Therefore, failing septic sys- tem.'® It is politically unpalatable to impose fines and burdens ( ) lven t e Overa V‘/ ea t O t e

indivi Is who are both the perpetrators of water . h h . k h

u.ility threats that stem from industrial and mining pollution that results from those violations.!” Therefore, when command Unlted States 9 VYV y dO you t ln t ere
in Appalachia states, the director of the West Virginia Water and control regulation is used as the sole method of addressing . o o . . .

Rc:u:alrch Institute maintains that i in w the wastewater infrastructure deficiencies in rural areas. it has are Stlll CommunltleS/lndIVIduals that

maintains 3
upplies in southern West Virginia . . . is raw sewage”.’ not been proven to be effective.'®

tems and straight pipes can create chronic water contamination on indigent individua
Seri isk of disease.® Despite the well documented water quality violations and the victims of the sewage contamination

Current state and federal regulatory regimes make the prac- Policy makers must use regulation in tandem with other 1 h .
I emitting sewage directly into surface waters illegal, but policy solutions if they are to ameliorate this rural public health Cannot prop er y treat t elr \N aste \N/ ater

these regimes frequently fail to effectively regulate raw sewage crisis. It is critical that state and local leaders secure funding for . .
contamination in rural arcas.® The Clean Water Act created the investment in wastewater projects, make wastewater infrastruc- h t f d k
National Pollution Discharge Elimination System (NPDES) ture grants available to homeowners, and work with community Or ave no aCC e S S 0 S a e rln lng
permitting program (o regulate “point source pollutants™ such members on the ground to develop and implement solution strat-
as straight pipes.” Under NPDES, “[a]ny person who discharges egies.'” According to the EPA’s 2000 Community Water System Water?

proposes to discharge pollutants and w i i ¢ of

ho does not have Survey. private capital markets serve as “the largest source of

an effective permit . . . must submit a complete application to infrastructure capital funds.”® However, few Appalachian com

- _ (c) As a future civil engineer, what
NPDES permitting process requires “operators™ to submit an this private market.?! Therefore, it is impornant that policymak-
application for coverage under an individual permit to the rel- ers designate more capital to public entities through wastewater ld 11 d t b t b th
evant state issuing authority, typically a state’s designated regu- infrastructure grant programs such as the Clean Water State Cou you perS Ona y O 0 aSSIS Wl
latory agency.” rolving F SFR er Polluti o ts, and

.
think th 1d k? Wh
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tion and enforcement authority is almost always spli ween

two or more state or local agencies.'* This decentralized regula- Why not?) .

tory system creates co ion between ¢ sting aut ities, *1.D. Candidate, American University Washington College of Law 2020

Re nd r Pollution ntrol Grants, a . . ‘?
rm g process is better suited to regulate | AR mmunity Infrastructure Grants.>> Additionally, policy 1 k h
as “industrial mmercial, and munic makers Id strive to make funding available to private enti- lssues 1 e t ese .
po rather than indivi septic systems in rer tie non-profi Afler giving homeowners the oppor- e o . .
m irst, there is n centive for people li tun e int m with the NPDES permits. policy (d) ‘ rltlcalljl examlne the potentlal
depressed area go through the one mal Id e that provides state regulators
pplying permits, paying an application wit resources hey need to effectively monito 1 . h .
g to be monitored overnment authoriti wastewater pollution.”* Bo ng state a, cy resources wil SO l Itlons propose y t e al ItI Ior ln
d. th and local age that bear the burde r play a crucial role in the long-term success of a sewage-pollu-
m tank and NP permitting ems © tion mitigation regimes because state environmental regulatory th 1 t h f th D
to effectively private s e syst agencies will need additional funding to monitor newly installed e aS paragrap S O e pap er O
in sparsely populated areas.'? Third, the legislati thori septic systems as they age so that these systems do not once
y was ter m eme and regu ns is oft again fall into disrepair.®®
nd 1 pleme
m t 1 t bet
ithor
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Students responded positively to the articles and all student
read the articles and answered the reflection questions.

Interestingly, only 5-8% of the students mentioned
discrimination or lack of political power as reasons for poor
water/wastewater infrastructure in minority communities. The
vast majority of students proposed an engineering solution to
the issue . There was no correlation between the student ethnic
background and the solution proposed.

Although students recognized the economic status of these
communities was the reason for their poor water/wastewater
infrastructure, they did not evaluate the reasons why these
communities are marginalized. This was the case even with
articles were discriminatory behavior towards these communities
was specifically mentioned. Intentionally, students were not
prompted in the assignments to either direction. The results
revealed that some more direct reflection questions, regarding
discrimination and social injustice in water/wastewater
infrastructure may have to be asked in future assignments. Such
an exercise may have a greater impact in increasing awareness of
engineering students regarding social injustice in water/wastewater
infrastructure.

Because student answers were typically 100-200 words long, word
mining of key terms maybe a good tool to use for evaluation in
future assignments.

Excerpts of Students’ Answers :

“The main reasons low-income communities suffer from wastewater
treatment deficiencies is because it is expensive to upgrade to an
approved on-site wastewater treatment system - The main reasons low-
income communities suffer from wastewater treatment deficiencies is
because it is expensive to upgrade to an approved on-site wastewater
treatment system - One of the primary reasons for this deficiency is the
high cost of onsite wastewater treatment systems - | believe that the
reasons low-income communities suffer from wastewater infrastructure
deficiencies is due to lack of demand and funding - These communities
often suffer from wastewater infrastructure deficiencies because their
poor economic standing prevents them from being able to afford to build
and maintain the necessary infrastructure”

‘| believe that the reasons why lo income communities often suffer from
wastewater infrastructure deficiencies include not being seen and heard
by state and local government. -Lack of political will of local
communities to require residents to have OWTS systems installed
because of the punitive fines that may be leveled. Legacy and historical
discrimination which prevented federal investment in sanitation
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