ENVR 890 – Global water Sanitation and health ‑ TAKE-HOME FINAL

Name(Print)______________________.  Honor Pledge (Sign)___________________________

PID:____________________________

This take-home final exam must be turned in by COB on May 4, 2007.  Please turn in your work to Robin Whitley in room 4114 McGavran-Greenberg Hall.  
You may use published or unpublished or internet literature, including books, journal articles, report and the like. You must work independently and without consultation of others in person, via internet or otherwise in conceptualizing, formulating and preparing your answers.  Please make your answers no longer than 4 single-spaced pages per question, including references.

You must answer three (3) of the following five (5) questions.  Specifically answer either question 1 or 2, AND question 3 or 4, AND question 5.

Answer question1 or question 2.

1.  A major international development organization has embarked on a plan to introduce a sanitation system called “total sanitation” into 5 countries in an effort to improve sanitation coverage, reduce open field defecation, reduce diarrheal disease burdens and meet the UN-WHO MDG for improved sanitation access and coverage.  They are financing this initiative, putting in the hardware (mostly latrines) and the software (behavior change-health education-motivation programs), and working with country partners to attempt to achieve high level uptake of this intervention in hundreds of villages in each country.  The implementation of this system country-wide is expected to take about five years.

This organization wants you, as an expert in water, sanitation and hygiene, to design and implement a field research program that will evaluate the effectiveness of their intervention.  They want to know what the uptake rates are for TSS uptake and use, based on latrine use, reduction of open field defecation, whether or not it reduces household and village diarrheal disease, and whether or not it also reduces household levels of fecal contamination by critical exposures routes and media (e.g., via hands, water, fomites, food, etc.) in homes.
Design a health evaluation and impact assessment program to independently measure and evaluate the success of this initiative in meeting it objectives.  Be specific about the key objectives (or hypotheses) you would be addressing, the factors, variables or parameters you would measuring, how and why you would measure them, what kind of data your would collect, and how you would analyze and interpret these data you gather. Include what kind of methods and resources you plan to use in carrying out your study.  In essence, you are being asked to write a proposal that defines and articulates what you would do.  Assume the organization will give you all of the financial, human and other resources (within reason!) you would need to carry out the work over a period of several years.
Key Reference (available on the class website):

IDS Working Paper 257.  Subsidy or self-respect? Community led total sanitation.

An update on recent developments (Including reprint of IDS Working Paper 184)
Kamal Kar and Katherine Pasteur, November 2005, INSTITUTE OF DEVELOPMENT STUDIES, Brighton, Sussex BN1 9RE, ENGLAND
2.  Mortalities and Diarrheal Disease of HIV-negative Infants Born to HIV-positive mothers in sub-Saharan Africa: Assessing and Impacting the Role of WSH
New initiatives in HIV-AIDS prevention include treating HIV-positive women who are pregnant with antiretroviral therapies during their pre-, peri- and post-natal periods, treating their infants when born, and encouraging weaning at 6 months to reduce infant exposure to HIV in breast milk.  Program in some countries report great success in reducing HIV in these infants by >90%.  However, in many places these infants are getting diarrheal diseases and dying at alarming rates from it, with infant mortalities of 30% within 2 years.  These current programs do not include any measure to assess,  address or change water, sanitation and hygiene conditions in the homes and villages of these families.  
As an expert in WSH, you are asked to design and implement a program in a sub-Saharan African country to determine if:

(a)  poor WSH is an important risk factor for death and diarrheal disease in early-weaned HIV-negative infants born to HIV-positive mothers, and 

(b) if improved WSH in the homes and villages of early-weaned HIV-negative infants born to HIV-positive mothers will increase child survival, reduce diarrhea morbidity of these children and their families.  Assume that you have unlimited financial and other resources on the ground and a 5-year time period to implement a program that examines the role of WSH in the death and enteric disease of early-weaned HIV-negative infants born to HIV positive mothers.
Be specific about the key objectives (or hypotheses) you would be addressing, the factors, variables or parameters you would measure, how and why you would measure them, what kind of data you would collect, and how you would analyze and interpret these data you gather. Include what kind of methods and resources you plan to use in carrying out your study.  In essence, you are being asked to write a proposal or workplan that defines and articulates what you would do.  Assume an organization will give you all of the financial, human and other resources you would need to carry out the work over a period of five years
Key Reference (available on class website):
Ogundele, MO and Coulter JB (2003)   HIV transmission through breastfeeding: problems and prevention. Ann Trop Paediatr. 2003 Jun;23(2):91-106.

Answer question 3 OR question 4.

3.  News Flash:

Septic Tank Contents Spill into Town Drinking Water Supply from Tanker Truck!
A town of 10,000 people has a protected 50 acre lake-reservoir having an average depth of 20 feet and a water exchange (flushing) rate of 10 days.  Hours ago a 4000-gallon tanker truck filled with pumped septic tank sewage overturned and released all of its contents to upper (inlet) end of the lake.  The lake is the town’s drinking water source. Water is abstracted at the lower end of the lake (as it goes over a dam) and is piped to a treatment plant that only adds monochloramine at a dose of 3 mg/l to maintain a chloramine residual of 2.5 mg/l after 30 minutes of contact time before it reaches the first customer.
As an expert in WSH and microbial risk assessment, you are called in to recommend what actions to take, both immediate and long term, to assess public health risks to water consumers and to assess waterborne disease risks.  Here are the main things the town wants you to do… and NOW!,,,,,:

(a) recommend to consumers what they should do about using the water or not and if used how they should use it.

(b) recommend to the town whether or not to  issue a boil water order and direct consumers to other drinking water sources.

( c) recommend what quality parameters to measure in the raw and treated water, as well as when, where and why to measure them.
(d) recommend what to do monitor the fate of the spill in the lake and other actions to take regarding the management of the lake as a drinking water source.

(e)  determine what criteria to use in deciding when the lake and the drinking water produced from it is as safe to drink as it was before the septic tank sewage spill.

(f) perform a quantitative microbial risk assessment that predicts or estimates the risks to consumers due to the possible presence of pathogens in the lake and in the treated drinking water due to the septic tank sewage spill. Make your risk-assessment site and situation specific, and include all relevant assumptions and approaches as to target pathogens and the assessment of both exposures and their human health risks (health effects assessment), as well as the overall characterization of the risks.  
(g) Provide guidance and recommendations on risk management and risk communication based on your QMRA.

(g) provide any other recommendations, guidance or advice that you think is necessary to deal with this critical situation.

4.  A new city of 10,000 people is being planned that has a raw water source containing the following pathogens: Cryptosporidium parvum at a concentration of 1 oocyst per liter, Campylobacter jejuni at a concentration of 10 cells per liter and  rotavirus at 1 infectious unit per liter.  Currently the city is proposing to use only free chlorine disinfection (with a 3 mg/l dose and 30-minute contact time) to treat its water.  As an expert on drinking water and health, you are asked to do a risk assessment for cryptosporidiosis, campylobacteriosis and rotavirus diarrhea  and to recommend any changes in the water supply that may be needed to reduce the infectious disease risks of these microbes to consumers.

a.  Knowing that the water contains 1 C. parvum oocyst, 10 Campylobacter jejuni cells and 1 infectious rotavirus per liter and assuming people drink 2 liters of water per day, what are the daily and annual risks of cryptosporidium infection and illness, campylobacter infection and illness and rotavirus infection and illness per person and what are the annual DALYs per person per year from each of these pathogens?  Be sure to list any additional assumptions you have made in developing your in your answer and show any relevant calculations.

b.  Are the annual infection risks greater than 1 in 10,000 (<10-4) per year? 

c.  Are the DALYs greater than the WHO recommended 10-6/person/year?

d.  If the proposed chlorinated water supply exceeds the 1 in 10,000 (<10-4) annual risk level and 10-6 DALYs/person/year annual risk level, to what extent would the expected risk levels have to be reduced? 

(e) how would you propose to reduce the risks to the acceptable levels based on annual infections and DALYs?  Specifically, how much (what % or log10) reduction of each microbe at an excessive level of risk in the water would be needed?

(f) What treatment process or processes would you propose to reduce the risks of these microbes to the acceptable levels?

Answer this question.

5.  The Sanitation Challenge.  The current situation in sanitation is an appalling crisis.  Pathogens from human fecal waste are discharged to the environment all of the time in both developed and developing countries, causing huge disease burdens and many deaths.  What we need is a “silver bullet” solution to containing and preferably killing pathogens in human waste as close to their sources of release (our butts!) as possible.  If we can put humans in the moon, make Coca-Cola and cell phone available to practically anybody that wants them, why can’t we solve this problem?
Your job is to devise a sanitation solution that will prevent human pathogens of fecal origin from getting released into the environment to cause further spread to other people.  Be as specific as possible in: 

(a) designing and describing the hardware (the technological device or solution), 

(b) designing and describing the software (the behavior change aspects),

( c) showing how you would prove the solution is both technically feasible and effective in practice in the real world,

(d) showing how you would prove that the solution is economically feasible (people would buy or pay for it or someone else would buy or pay for it on their behalf), and 

(e) showing how you would prove that the solution is sustainable (people and communities will continue to successfully practice the sanitation measure)
