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When It Rains It Doesn't Pour, but Who's Fault Is It - and What Is It? Ethical Considerations of a US Backed Water System Project in Honduras

I am currently following, as both a practitioner and an STS analyst, a waterworks project in Honduras that is sponsored by a United States water association in conjunction with a Honduran agency and Cornell University engineering professors and students, some of whom are in engineering design and ethics classes that I teach.  The project is to build and maintain a gravity-fed water cleaning system for a rural community of about One Hundred and Twenty Honduran families.  The Cornell group is affiliated with the student run U.S. organization, Engineers for a Sustainable World.  This project is routinely promoted and advertised by the groups involved as an example of enlightened, ethical intervention.  Analysis of claims of what the project is, what it does, and how that is known as put forth in the course of this project is instructive for considerations of ethical interventions in engineering.  The problem as described to the students working on the project, and in press coverage, is that there are communities in Honduras which have chlorinating systems for their water supply, but no systems for removing dirt and other particles from that supply.  A gravity fed series of concrete tank sections that would take dirt out of the water upstream of the chlorination system is seen as cheap, sustainable, ethical, intervention.  For the first such ‘plant’ the students, the professors, and a Honduran contractor worked on such a system for about three years, during which time students, professors, and an agency representative from the United States all visited the site on several occasions. 


Several aspects of the choreography of epistemology performance in this intervention are salient for a consideration of ethics in engineering.  First, a technological deterministic model is implicit in portrayals of the project by the engineering group the college and other potential funding sources.  The idea the technology will be put in place that will lead to the development of the community in and of itself may be discredited by STS, but it is a trope that resonates with funding sources for such projects.  This trope would be deconstructed by the group itself at a further point in the project.  As it was with the Challenger case also, the group varied its performances of epistemology in engineering during the course of the project.  Before the trip and in presentations afterward, the U.S. engineers performed a model of engineering practice whereby basic tenets of engineering could be applied to a particular problem and with proper calculation and design the problem could be solved.  It was precisely this ability, the line of reasoning went, that under-girded the    US intervention in Honduras as ethical.  The US engineers were bringing the formal engineering expertise that the Hondurans lacked to bear on the particular situation - a service to the Hondurans for their benefit.  Engineering knowledge is such that abstract modeling and calculation is the primary aspect of a proper, indeed a sustainable, engineering design, and the U.S. engineers knew how to do that.  Upon arrival at the site and in presentations afterward, there was much lamentation among the US group that the Honduran workers building the plant were not referring to design blueprints as they went along.  This point was raised several times by US group members during and after the trip.  "How can you build something without blueprints!" the students asked rhetorically among themselves, as a means of pointing out the dire need for expertise in this regard.
  

During the course of the visit, however, the groups’ epistemological performance changed.  It soon became apparent that there was a major part of the dirt removal system that had yet to be accounted for.  Baffles that would direct the water transversely as it traveled down concrete channels, thereby increasing the travel distance and the time that dirt particles would have to settle out of the water, had yet to be put in place and it wasn't clear what they would be made of or how they would be fastened to the already poured and dried concrete channels.  The leader of the US agency had purchased a set of wooden pieces that he proposed could be nailed to the channel walls, but there was some controversy over this plan.  It was asserted that the wood would warp and rot in the water, and treating the wood so it would not warp or rot was seen as a dubious alternative considering that a community’s drinking water would be in contact with whatever chemical could be used to treat the wood.  Amid these conversations the group began cutting the untreated lumber for placement as the baffles.  While this was going on over the course of two days, one of the professors on the trip began cutting pieces of a plastic sheet that was not brought for the baffle system but was on the site to be used as a cover to stop leaves from falling/blowing into the plant.  When some students asked him what he was doing, he would say, "don't mind me, I'm just playing around," and, "don't worry about me."  Incrementally, the professor began to introduce into the baffle discussions the notion of improvising baffles out of the plastic sheeting that was available and some PVC tubing.
  

Again, there were concerns.  Was the plastic finished with some kind of chemical that would be transferred into the drinking water?  How would these baffles be fashioned?  Was the sheeting too thin to hold up against the flow of water, as baffles made from wood surely would?  After one of the students figured out a slot system whereby the plastic baffles, glued transverse to PVC piping, could be held in place by flat-headed nails put into the concrete, the group acceded to the plastic baffles and installed as many as they could, leaving a few slots for wooden baffles to be placed in 'as a test'.  In accounts of this aspect of the design in presentations afterward by the group, it was simply asserted by omission that properly engineered, light-weight, cheap baffles were part of the design (the wood did warp).  The improvisational, local, embedded in practice, judgment using model of engineering referenced during their arrival at this aspect of the design, while performed at the time as a perfectly legitimate way to proceed, was left out of these accounts after the fact.  This is an important issue because if the expertise void that the U.S. engineers were purportedly filling was that of formal, calculable design, then the fact that the US group themselves referred to and performed a local, uncalculated, improvised, judgment model of engineering practice as legitimate in the course of the project at the site undermines this claim.


What about how the system worked, regardless of 'how it was built,' as a measure for ethical success of a technical intervention?  Again, epistemology as performance poses a problem.  According to an assessment made by an engineer and later reported in magazine articles about the project, the plant is ninety-five percent efficient. This figure was arrived at by measuring the dirt-level (turbidity) of the water coming into the plant and the water coming out of the plant over a several hour period during which the incoming water went from clear to dirty to clear again.  A curve of turbidity vs. time was measured at the input and output of the plant, and the two curves were compared.  The peak turbidity at the output was ninety-five percent less than the peak turbidity at the input.
  For a two-hour period, dirty water flowed into the plant while only basically clean water flowed out.  This measurement was pointed to as an indication of the success of the plant.  But, in considerations of the long-term actual operation of the plant, the very idea that the success of the plant could be measured as the output of a test was called into question by members of the group.  

For instance, periods of much heavier rainfall than the one used to claim 95 percent efficiency are prevalent at the site.  The region is 'flashy' in water system parlance and there have been several episodes where the source end of the pipe that carries water to the system (located approximately three kilometers up the mountain the water tank is on) washed out, leaving the entire system dry.  There is controversy over whether this constitutes a problem for the system itself.  There is also controversy over a system of feeding alum particles into the system to enhance its turbidity removal capacity at times of heavy rainfall. The system is promoted as being able to adjust to levels of rainfall through an adjustment in the alum fed into the incoming water before it traverses a series of channels and then goes into a large settling tank.  The alum is a coagulant that gathers together dirt particles into larger particles that settle out of the water more readily.  The water system has an alum storage container and a tube that can be inserted into one of a series of holes to allow for more or less alum to mix with the incoming water.  According to the design, adjustments to this ‘alum feeding’ tube are made by hand by a plant operator.  It was asserted by a group member that some questions arise from this assumption.  Can the operator be rightfully expected to traverse the two kilometers (the last quarter kilometer uphill) from his house to the plant each time the rain changes?  Even if the operator did so, would such an imposition count as a successful design?  Why is the concept of ‘plant operator’ valid, and to whom?  How can it be decided what kind of human interaction is properly expected with regard to the plant?  In interviews with this author, the operator himself did not see it as reasonable that he go to the plant every time it rains differently, and did not do so.
  When a year after the project, there was no alum for the plant, the US engineers pointed to the fact that technologies are part of social systems and that the social aspect of the technology was out of their control and not working.
 There is also the matter of who controls the system and how much community members pay for it.  Is it proper to expect that the system be sustained by the community, including paying the operator?  In all of these discussions, different models of what can be measured and whether the success rate of the system can be measured technically in principle, are engaged in by the engineers themselves and bear on declarations of the intervention as an ethical success.  Bringing engineering expertise to a location where there is none and being ninety five percent efficient in cleaning water certainly has the hallmark of a successful ethical intervention and looks good in newspaper print.  But contradictory epistemological performances by the practitioners themselves call the nature of expertise and measures of success into question, thus bearing on considerations of the episode as ethical.  

Along with these kinds of discussions, there is also ongoing controversy among the U.S. engineers with regard to the proper mode or ‘level’ of intervention.  These discussions include controversy over who was an engineer and who wasn’t.  The U.S. engineering group had the following organization: students enrolled in a senior level course, “Engineers for a Sustainable World,” and then worked on a project directed by a lecturer in civil and environmental engineering and three partner water organizations (one based in the U.S., and two in Honduras).  The partner organizations were all small, directed by one or a few people.  As the project developed, controversy arose with regard to decision-making and intervention as it involved the relationship between the U.S. engineers and the Honduran organizations.  After about two years working on the initial plant, different approaches were asserted by the Cornell lecturer and the head of the US based NGO who were co-leaders of the project with regard to the US students.  The lecturer asserted that the US group should work for a particular Honduran NGO and defer to its lead in terms of location and design of plants.  His argument was that this was the best way to listen to the communities, to not be heavy handed about intervention, and to transfer knowledge to the Hondurans such that they could sustain the projects as time went on.  The head of the U.S. NGO did not see it thus.  He was skeptical of the intentions and abilities of the Honduran NGO and did not see that organization as directly representing the interests of the communities.  To him, to defer to that NGO would be to go along with mismanaged, top-down decision making that did not directly represent the Honduran communities’ needs.  He notes in a memorandum about the project that “while I appreciate his [the lecturer’s] interest in having a Honduran partner, he is accepting them without question based on his experience working with them 20 years ago. I find them to be a money driven NGO that has thrived off the USAID and other international funds. They do not do technical assistance unless it is tied to their project budget and I have doubts that they will be able to change.”  As for the lecturer himself, the US NGO leader finds “his approach to be so academic and his heavy handedness with the students very difficult to deal with.”
  To the U.S. NGO leader, the lecturer’s own top-down approach fits in with the top-down approach of the Honduran NGO and deferring to it undermines both the Honduran communities voices and the U.S. engineering groups critical ethical leverage   To the lecturer (and several of the students under him), however, the US NGO leader is not even a ‘real’ engineer (despite a career in rural water systems, his undergraduate degree is in sociology) and thus has no basis to question decisions made by/through the Honduran NGO in question.  

How can STS help me with regard to ethical recommendations in the Honduran water project if I suspect, as I do, that the NGO involved doesn’t speak directly for Honduran communities.  That given the national political history in Honduras where there has been no populist political movement, where there has been a history of acquiescence to U.S. military operations in the region (Honduras was a staging area for the Sandinista war in neighboring El Salvador), and given my experience of the rhetoric of some members of the Honduran NGO who seemed to be interested in using the image of ‘helping the people’ in their own political aspirations, this NGO doesn’t seem to serve the interests of the communities primarily.
  Should I promote, as an STS scholar, the embedded in practice model of technical knowledge, and myself as able discern such, with the institutional credibility of STS on my side, in order to open the possibility for considerations of interest and corruption on the part of the parties involved?  Or, should I assert myself as an engineer and push the idea that it is simply bad engineering that is occurring (the un-deconstructable model) and that it was paramount that we as a U.S. group do ‘proper engineering’ as a justification for bypassing the corrupt NGO?  Is one approach more ethical than the other? 

In considering intervention, we must consider that it has been the case that a portrayal of science as epistemologically independent and apolitical or technology as a force in its own right has been put to ethical use (by disenfranchised groups (often with the help of more enfranchised groups) toward socially just ends) and that ‘science (or technology) as socially constructed’ has been put to unethical use (and in some cases science studies experts testifying that science is socially constructed, have been put to use already by cigarette companies resisting regulation, government and industry agencies resisting changes based on global warming, and advocates of intelligent design.)  An engineering ethics curriculum that holds that what is need for engineers to act ethically is that they have an understanding of technical knowledge and technology as embedded in practice misses the point of how such conceptions are used in practice and thereby handcuffs itself, leaving it open to misuse even according to the very normative values of social justice that motivated such considerations in the first place.   An approach that highlights epistemology as performance in practice gives students an analytical foothold to consider ethical relations of power and authority in engineering practice in a way that engages the content of engineering itself.  With this case, I point out to students, including students working on this very project the changing repertoires of epistemological performance and through that analytic engagement with the material, issues of power, authority, voice, and access are discussed.  I do not tell them that what they need to understand is that engineering knowledge and technology are constructed.     
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