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Title of Project: Water Systems for the Pantanal Center for Education and Research  
Names of Students Involved: Cory VonAchen, Greg Ewing 
Contact Person: Cory VonAchen 
Email: coryv@umich.edu 
Date of Request: 12 April 2010 

 

Project Definition 

 In partial completion of the Multidisciplinary Design Minor requirements, we have designed the water system for the 

Pantanal Center for Education and Research (PCER).  PCER will be a remote research field station and educational community 

center located on the Jaguar Ecological Reserve (www.jaguarecologicalreserve.com), a private reserve in rural Mato Grosso, 

Brazil.  The reserve is in an area known as the Pantanal, a vast, seasonally flooded wetland with pockets of rainforest, 

numerous rivers, and savannas.  A UNESCO World Heritage Site, it has been ranked "highest priority" for conservation action 

due to the presence of rare and endangered species in the area.  Areas of research appropriate for the region include ecology, 

zoology, biology, biodiversity, conservation and sustainable development.  As of now there are no competitive research 

facilities nearby.  Like many conservation hot spots today, most researchers set up temporary mobile stations and have 

unreliable access to power, office space, food, restrooms and other basic amenities.  Locals will benefit from educational 

programs that synthesize locals' and researchers' knowledge.  This will include workshops for people of all ages on subjects 

like English, conservation, art and music.  Additionally, PCER will provide employment, as locals will operate and maintain 

the facility.  Fees paid by visiting researchers and study abroad students will fund the facility’s upkeep and the teachers’ 

salaries. 

Proposal 

We request funds to travel to Brazil to build and test the water systems for PCER (see itemized budget attached).  

Construction of PCER will begin in June of 2010.  The following explains the work we have completed so far, what we plan to 

accomplish while in Brazil, and how we plan to share our experiences afterwards. 

Design 

Pumping and Piping 

The first step in the design of PCER’s water system was to determine how to provide enough water for PCER at 

maximum capacity and at peak demand during the day (all utilities in use at the same time: three sinks, one shower, and two 

toilets).  Our solution is to use a centrifugal pump to transport water from a groundwater aquifer into a storage tank.  A well 

will be dug approximately 7-8 meters into the ground.  The water table in the Pantanal fluctuates by as much as 7 feet 

between seasons, so the well will be dug in the dry season (June – October) to ensure that the well is deep enough into the 

aquifer to provide water year-round.  A local contractor will dig the well, with arrangements made by Ethan Shirley, the PCER 

http://www.jaguarecologicalreserve.com/�
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project director, and by Eduardo Falcão de Arruda, our local host at the Jaguar Ecological Reserve.  Pipes to transport the 

water from the groundwater aquifer to the storage tank will be 1.25” diameter PVC.  The well will be dug just outside PCER 

and as close to the storage tank as possible, in order to minimize piping costs. 

 The pump will provide twelve gallons per minute of water to ensure there will be enough water at peak demand 

during the day.  Due to the relatively high water table, a jet pump will be used.  This is also practical because maintenance 

will be much easier with a jet pump that is placed outside of the well compared to a submersible pump placed at the bottom 

of the well and jet pumps are less expensive than submersible pumps.  Based on data found online 

(http://www.grainger.com), a pump that meets our criteria will cost around $500, and require approximately 3.5-4 kWh of 

energy to completely fill the storage tank (see Appendix A).  The pump will be bought in Cuiabá, the nearest major city to the 

Jaguar Ecological Reserve, with language help from Ethan and Eduardo.  Since the building will use solar power, a hand 

pump will also be connected to the well to ensure that water will still be available during periods of prolonged cloudiness.  

While in Brazil, we will also seek community input to determine if a “PlayPump” would be a practical and useful idea to 

provide recreation for the children while pumping water for PCER.  For the “PlayPump” design, either a gear pump or 

reciprocating pump would pump water in response to spinning a merry-go-round. 

 The 5000 liter storage tank will be placed as high as possible in PCER to provide as much pressure head as possible 

for the utilities.  As a result of collaboration with the team’s architecture students, all water utilities will be as close as 

possible to the storage tank to minimize piping costs and friction losses in the pipes (see Appendix B).  PVC pipe will be used 

to transport water from the storage tank to the utilities.  An economic analysis was performed using the least slope method 

to determine to most cost efficient pipe sizes for the indoor plumbing (see Appendix C). 

Potable Water 

The next step in designing PCER’s water system was to ensure clean potable water.  Our solution is to use a slow 

sand filter because it is economical, the materials needed are readily available, and maintenance is minimal.  At maximum 

capacity, our filter would need to provide daily drinking water for about 25 people.  To meet and potentially exceed this goal, 

our design involves a cylindrical filter with a diameter of about two feet (see Appendix D).  A small water storage tank could 

be converted to be a slow sand filter, or a concrete mold could be built to house the slow sand filter.  The sand and gravel will 

come primarily from the ground in the area, but if the impact on the environment is deemed too detrimental, the materials 

will be bought in either Cuiabá, or Poconé, a smaller city about 100 km from the Jaguar Ecological Reserve.  

Before building the slow sand filter, water samples from the well must be tested to ensure that the levels of 

turbidity, manganese, and iron are within the limits for a successful and efficient filter.  If the water does not meet the 

standards, an additional filter could be used to clarify the water before entering the sand filter.  Another possibility is to use 

http://www.grainger.com/�
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ultraviolet purification.  Immediately after the well is dug, tests will be performed to evaluate the water quality.  We expect 

the water to be suitable for a slow sand filter because ground water does not typically contain organic material to make it 

turbid and because this isolated area should not be contaminated with toxic industrial materials. 

Waste Management 

The best solution to the waste management at PCER will not be clear until we are on-site and have explored our 

options firsthand because there are a number of variables that will be important, such as community acceptance, 

environmental impact, and cost.  To prepare, we have considered the pros and cons of different options including composting 

toilets, flushable toilets, and an anaerobic digester toilet. 

Advantages for composting toilets include: no electricity demand, positive environmental impact, and low costs.  

The main drawback of a composting toilet is the maintenance.  If a composting toilet is neglected the decomposition process 

can become anaerobic.  Composting toilets are not currently used in the area, so community acceptance will play a large role 

in determining whether or not to install one at PCER. On the other hand, flushable toilets, which require little maintenance at 

the user level, could be very detrimental to the environment.  Disposing of the waste with a leach field in an area with such a 

high water table could lead to soil and aquifer contamination.  Using flushable toilets would also greatly increase the cost of 

piping, the energy demanded to power the pump, and the water demand, thus increasing the cost of the pump.  This 

solution will be avoided, if possible.  Anaerobic toilets offer the option of using no energy, while producing natural gas that 

could be used for cooking.  This system will not be used in initial construction as it is expensive and requires a great deal of 

maintenance.  In designing our system we will ensure that the system is capable of being modified and improved without 

excessive labor and costs. 

Test 

Once the water systems are built, they will be tested for functionality and efficiency.  The pumping and piping 

system will be tested to see if the pump meets the demands of the water utilities at peak demand.  If certain utilities are not 

functioning as desired, the original designs will be revisited, and the system will be tweaked by either changing the pipe 

diameters, or adding valves to different parts of the system as needed.   

To test the slow sand filter, water samples will be tested before and after running through the filter to determine 

the amount of time it takes for the biological layer, or schmutzdecke, to fully develop and be functional.  The filter will be 

tested with 20 liters of water three times per day until the schmutzdecke is fully grown.  Once the schmutzdecke is fully 

developed, various tests will be run to determine the effectiveness of the filter when run continuously, as well as after long 

periods of being idle.  Additional tests will be run with different types of water samples (high total suspended solids, high 

dissolved solids, river water, etc.), and different filter rates.  This is important so the community can be sure that the water 
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exiting the filter is drinkable.  By the end of the trip, the water systems team will determine the most efficient and effective 

set up for the pumping system, and the slow sand filter at PCER. 

Testing PCER’s water systems is important to the Multidisciplinary Design Program’s vision of “Design-Build-Test.”  

Without going to Brazil and being with the community, it would not be possible for us to know if the water systems will be 

successful in this particular region.  Cultural and social norms of the area may reject some of our proposed systems (e.g. 

composting toilets).  In addition, building the pumping system at the University of Michigan could never be exactly the same 

as the pumping system in Brazil because the exact same pump and materials will not be available.  The water quality in Brazil 

will differ from water found at the University of Michigan or the surrounding area, so testing the slow sand filter on-site in 

Brazil is imperative to its success.  Another goal of our team is to see how our systems compare to what is currently being 

used in the area in order to eventually make a positive community-wide change in water systems.  The overall goal of our 

project is not just to create one system that works, but to make a system that works better and will improve the overall 

quality of life in the surrounding region. 

Logistics 

Members of the Pantanal Partnership will arrive in Brazil in May to prepare for construction.  The water systems 

team will fly into Cuiabá, Brazil on June 15th and fly out on July 17th (see Appendix F for detailed itinerary).  The water systems 

team will travel to and from Brazil with the Global Intercultural Experience for Undergraduates (GIEU) group.  Ethan Shirley, 

PCER project director will meet the groups at the airport upon arrival, and private transportation with minibuses and hired 

drivers will be arranged through local tour companies to ensure safety. 

The GIEU (see http://gieu.umich.edu) trip leader Melinda Matice will be on-site for the duration of our stay, acting 

as a faculty supervisor.  Melinda Matice and Ethan Shirley both speak Portuguese should any language problems occur.  To 

partially break the language barrier the water systems team will learn basic Portuguese individually before traveling using an 

excellent resource provided by the University of Texas – Austin: http://www.laits.utexas.edu/orkelm/ppe/intro.html. The 

majority of tour guides in the area are bilingual and will be helpful with translation when we are around the Jaguar 

Ecological Reserve.  In particular, Eduardo Falcão de Arruda is an experienced and well-known eco-tour organizer and guide.  

His company provides transportation and guided tours at the Jaguar Ecological Reserve, as well as other destinations 

throughout Brazil.   

The PCER construction site is located on the Jaguar Ecological Reserve, approximately 200 km from the airport in 

Cuiabá.  The Jaguar Ecological Reserve is located in the state of Mato Grosso, where the economy is 40% agriculture, 40% 

service, and 19% industry.  The area immediately surrounding the reserve is dominated by cattle ranching, fishing, and 

ecotourism.  There have been no incidents involving crime or drugs on or near the Jaguar Ecological Reserve. 

http://gieu.umich.edu/�
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Safety 

Safety is a major priority for our trip.  Should someone need to be transported to the hospital in the case of an emergency, a 

car will be on site at all times.  The nearest full hospital is in Poconé, approximately halfway between the construction site 

and Cuiabá.  The Jaguar Ecological Reserve also has ample first aid resources, as it is a popular destination for tourists from 

around the world.  The Centers for Disease Control and Prevention recommend getting vaccinated to prevent yellow fever, 

hepatitis A, hepatitis B, typhoid, and rabies, as well as being up to date with routine vaccinations.  The water systems team 

will heed these precautions and get all of these vaccinations before traveling.  Although there have been no reported cases of 

Malaria in the area for more than 30 years, anti-malaria pills will also be purchased before traveling, and taken as prescribed 

to prevent disease. 

Outreach 

While on site, the water systems team will post a biweekly blog, updating family, friends, and the University on our 

endeavors.  We plan to take lots of pictures and videos to document our experiences.  We will also provide written details of 

system tests and the results in the blog.  In addition to reporting on the system tests, we will also be sharing our community 

involvement.  While others from our group will be teaching English and the principles of conservation, we will provide 

lessons to the community on how the systems work, and how to maintain them.  We are also excited to learn from the locals 

about the culture and history of the area.  Half of our blog will be dedicated to our interactions with the community, and the 

other half will be dedicated to the system building and testing.   

When we return to the States we would like to share our experiences with the rest of the College of Engineering, 

and to recruit additional engineers in order to improve the systems we have designed.  Recruiting will be important to 

improve both the water systems and the solar energy system for next year.  We will give presentations to student groups 

(BLUELab, Health in Action, and others), honor societies (Chi Epsilon, Omega Chi Epsilon, Pi Tau Sigma, Tau Beta Pi, etc.), and 

professional societies (the American Society of Civil Engineers, American Society of Mechanical Engineers, American Institute 

of Chemical Engineers, etc.).  We will also create a Multidisciplinary Design poster that describes the engineering process as 

well as our experiences with the community.  Finally, we will produce a video documenting the interactions of University of 

Michigan students with the community, as well as the water systems team’s “Design-Build-Test” process.  In the end, we 

hope that our experience in Brazil will make us better overall engineers, get other students get involved in the 

Multidisciplinary Design Program, and help us become more conscientious world citizens. 
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Itemized Budget 
  

   Travel Budget: 
  

   Round trip flight from Detroit, MI to Cuiaba, Brazil (6/18/10-7/15/10): 
$1742.00 

 
Source:  www.expedia.com (4/12/10) 

   Brazilian Visa: 
  $150.00 
 

Source:  http://www.brazilconsulatechicago.org/en-2-10-0.html 

   Travel and Medical Insurance: 
 $35.00 

 
Source: www.hthstudent.com 

   Vaccinations (Yellow Fever, Hepatitis A, Hepatitis B, Typhoid, Rabies): 
$129 + $128 (Both Hep A and B) + $82 + $233 
$572.00 

 
Source:  www.uhs.umich.edu 

   Food: 
  $400.00 
 

Source:  Jaguar Ecological Reserve 

   Lodging: 
  $100/wk * 4 wks: 
  $400.00 
 

Source:  Jaguar Ecological Reserve 

   Total for 1 student: 
  $3299.00 
  

   Total for 2 students: 
  $6598.00 
   

Water System Budget 
 

   PVC Pipe Costs 
    Price: Notes 

Total ft $75.00 Charlotte Pipe 1-1/4 In. x 10 Ft. PVC Schedule 40 Plain End Solidcore Pipe 
$/10 ft. $3.61   

Quantity 8.00   
Price ($): $28.88   

   Fitting Costs 
  

   Pipe Fittings     
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Quantity Price: Notes 
2 $1.09 1.25in Elbow 
5 $0.24 1/2in Elbow 
3 $4.94 1/2in Brass T 

Total Fittings Cost ($): $18.20   

   Bathroom Sink Costs 
  

   Number of Faucets Price: Type 
2 $47.81 Delta Classic Collection Centerset Bath Faucet in Chrome 

Total Sink Cost ($): $95.62   

   Check Valve Costs 
  

   Check Valves Price: Type 
2 $9.62 1-1/2 In. PVC Check Valve 

Total Valve Cost ($): $19.24   

   Pump and Tank Costs: 
 

   Pump/Accessories Price:   
    Notes 

Electric Jet Pump $500.00 Pump at least 12.5 GPM @ 40 ft static lift 
Hand Pump (pitcher) $90.00 Auxiliary Access to well 
Total Pump Cost ($): $590.00   

      Total Water System Costs: 
 $751.94 

   
Miscellaneous Costs: 
Transportation, Cell phone: 
$500 
Source:  Jaguar Ecological Reserve 
 

 
  Combined Water System and Travel:   

 Travel: $6598.00 
 Water System: $751.94 
 Miscellaneous: $500.00 
     
 Total Budget: $7849.94 
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Appendix A:            
 
Design criteria: 

      Static lift = 40ft. 
      Q = 12 gpm = .0268 cfs 

     
        
        
Pump 

 

Price 
($) 

     Dayton 2xzf5 384 
     Head (ft) Q (cfs) Q (gpm) Re f H_Lf System Curve 

0 
     

40 
 10 0.04148082 18.6 50702.46 0.0213 3.01306226 43.0130623 
 20 0.03055308 13.7 37345.36 0.0227 1.741144806 41.7411448 
 30 0.01650312 7.4 20171.95 0.026 0.583874647 40.5838746 
 40 0.02408564 10.8 29440.14 0.0239 1.139654465 41.1396545 
 50 0.02118644 9.5 25896.42 0.0246 0.907719109 40.9077191 
 60 0.01739518 7.8 21262.32 0.0257 0.64063351 40.6406335 
 70 0.01382694 6.2 16900.82 0.0272 0.427831778 40.4278318 
 80 0.01137377 5.1 13902.29 0.0285 0.303986019 40.303986 
  

 
 

       
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
 

Intersection point: 
     

 
Q: (cfs) 0.024 

     
 

Q: (gpm) 10.7712 
     

 
Does not the meet flow rate requirement 
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        Pump 

 
Price 

     Dayton Dcp686 435 
     Head (ft) Q (cfs) Q (gpm) Re f H_Lf System Curve 

0 
     

40 
 10 0.02453167 11 29985.33 0.0238 1.177432121 41.1774321 
 20 0.01271186 5.7 15537.85 0.0277 0.369225699 40.3692257 
 30 0.014719 6.6 17991.2 0.0268 0.477451172 40.4774512 
 40 0.01003568 4.5 12266.72 0.0295 0.244401367 40.2444014 
 50 0.01003568 4.5 12266.72 0.0295 0.244401367 40.2444014 
 60 0.0073595 3.3 8995.598 0.032 0.142745369 40.1427454 
 70 0.00557538 2.5 6814.847 0.0346 0.088525214 40.0885252 
 80 0.00334523 1.5 4088.908 0.0403 0.037101361 40.0371014 
 90 0.00178412 0.8 2180.751 0.0495 0.012965338 40.0129653 
 

         

 
 

       
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        Pump 

 
Price 

     Dayton-1d875 373.75 
     Head (ft) Q (cfs) Q (gpm) Re f H_Lf System Curve 

0 
     

40 
 10 0.03835861 17.2 46886.15 0.0216 2.617486741 42.6174867 
 20 0.02743087 12.3 33529.05 0.0232 1.436437554 41.4364376 
 30 0.01895629 8.5 23170.48 0.0252 0.745574764 40.7455748 
 40 0.01159679 5.2 14174.88 0.0284 0.314469787 40.3144698 
 50 0.01605709 7.2 19626.76 0.0262 0.556377971 40.556378 
 60 0.01271186 5.7 15537.85 0.0277 0.369225699 40.3692257 
 70 0.00958965 4.3 11721.54 0.0298 0.225818327 40.2258183 
 80 0.00713649 3.2 8723.004 0.0323 0.135360001 40.13536 
 90 0.0073595 3.3 8995.598 0.032 0.142745369 40.1427454 
 100 0.00669045 3 8177.817 0.0329 0.121104524 40.1211045 
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110 0.00602141 2.7 7360.035 0.0338 0.101026304 40.1010263 
 

        
         

 
 

       
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        Pump 

 
Price 

     Dayton 
 

313 
     Head (ft) Q (cfs) Q (gpm) Re f H_Lf System Curve 

0 
     

40 
 10 0.01694915 7.6 20717.14 0.0259 0.611960678 40.6119607 
 20 0.01315789 5.9 16083.04 0.0275 0.392209374 40.3922094 
 30 0.01204282 5.4 14720.07 0.0281 0.335906285 40.3359063 
 40 0.00825156 3.7 10085.97 0.031 0.173980841 40.1739808 
 50 0.00512935 2.3 6269.659 0.0354 0.076744523 40.0767445 
 60 0.00713649 3.2 8723.004 0.0323 0.135360001 40.13536 
 70 0.00557538 2.5 6814.847 0.0346 0.088525214 40.0885252 
 80 0.00356824 1.6 4361.502 0.0395 0.04138067 40.0413807 
 90 0.00178412 0.8 2180.751 0.0495 0.012965338 40.0129653 
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        Pump 

 
Price 

     Dayton 1d879 477.25 
     Head (ft) Q (cfs) Q (gpm) Re f H_Lf System Curve 

0 
     

40 
 10 0.04527208 20.3 55336.56 0.0209 3.527479775 43.5274798 
 20 0.03077609 13.8 37617.96 0.0226 1.763922244 41.7639222 
 30 0.02609277 11.7 31893.48 0.0234 1.314010348 41.3140103 
 40 0.02676182 12 32711.27 0.0233 1.374607951 41.374608 
 50 0.02609277 11.7 31893.48 0.0234 1.314010348 41.3140103 
 60 0.02185549 9.8 26714.2 0.0244 0.959135235 40.9591352 
 70 0.01784121 8 21807.51 0.0256 0.669890684 40.6698907 
 80 0.01516503 6.8 18536.38 0.0266 0.503163413 40.5031634 
 90 0.01159679 5.2 14174.88 0.0284 0.314469787 40.3144698 
 100 0.01070473 4.8 13084.51 0.029 0.273479202 40.2734792 
 110 0.00936664 4.2 11448.94 0.03 0.216769461 40.2167695 
 

         

 
 

       
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
 

Intersection: 
     

 
Q: (cfs) = 0.027 

     
 

Q: (gpm) = 12.1 
     

 
This pump will provide the necessary flow rate 

  
        
 

Energy demands: 
     

 
Tank size = 5000 L =  1321 gallons 

   

 

1321 
gallons * (min/12.1 gal) =  109 minutes 

  
 

109 minutes = 1.82 hours 
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Power = Current * Voltage = 21 A * 115 V = 2415 W 

  
 

2415 W = 2.415 kW 
     

 
2.415 kW * 1.82 hrs = 4.40 kWh needed to fill up the storage tank 

 
        
        
        Pump 

 
Price 

     4TB24 
 

510 
     Head (ft) Q (cfs) Q (gpm) Re f H_Lf System Curve 

0 
     

40 
 10 0.05173952 23.2 63241.78 0.0204 4.490292894 44.4902929 
 20 0.03590544 16.1 43887.62 0.0219 2.324622948 42.3246229 
 30 0.04237288 19 51792.84 0.0212 3.130751815 43.1307518 
 40 0.0323372 14.5 39526.11 0.0224 1.927117523 41.9271175 
 50 0.02185549 9.8 26714.2 0.0244 0.959135235 40.9591352 
 60 0.01837645 8.24 22461.74 0.0254 0.705767292 40.7057673 
 70 0.01561106 7 19081.57 0.0264 0.529473306 40.5294733 
 80 0.01226583 5.5 14992.66 0.028 0.346857969 40.346858 
 90 0.00981267 4.4 11994.13 0.0296 0.235029191 40.2350292 
 100 0.00713649 3.2 8723.004 0.0323 0.135360001 40.13536 
 110 0.00512935 2.3 6269.659 0.0354 0.076744523 40.0767445 
 

         

 
 

       
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
  

Intersection: 
    

  
Q:(cfs) = 0.0307 

    
  

Q:(gpm)  = 13.766 
    

  
This pump will provide the necessary flow rate 
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Energy demands: 

  
1321 gal / 13.766 gal/min = 95.96 minutes 

  
  

95.96 min = 1.6 hrs 
    

  
Power = 19.2A * 115 V = 2208 W 

  
  

2208 W = 2.208 kW 
    

  
2.208 kW * 1.6 hrs = 3.53 kWh 

  
        From these last two pumps it is shown that the pump should cost around $500 

 and that the energy demand will be around 3.5-4 kWh to fill the storage tank. 
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Appendix E           
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Appendix F           

Water Systems Team Itinerary 6/15-7/18 

6/15 

Team arrives in Cuiabá Marechal Rondon International Airport (CGB).  Greeted at the airport by Ethan 
Shirley (Cell Phone: TBD) and driven to field site on PCER (see http://sites.google.com/site/pantanalcer 
for map).  Set up tents in the evening and get dinner at the nearby tourist lodge 
(http://www.jaguarreserve.com).   

 

6/16 – 6/18 

Get acquainted with the local setting, see the construction site and begin planning how to install the 
pump and piping system, wastewater system, and slow sand filter.  Learn about the PCER, the JER, and 
local ecotourism as well as other local businesses.  Also learn about local wildlife and conservation 
issues.  Breakfast, lunch and dinner will be eaten at the construction campsite.  

 

6/19 

Meet local people and review nearby water systems, surveying how their systems work and if locals are 
satisfied with their water.  Breakfast, lunch and dinner will be eaten at the construction campsite.  

 

6/20 – 6/28 

Aid in construction of PCER such as putting up walls, and installing in-wall pipe systems; observe 
contracted locals dig well.  Install hand pump and start connecting pipes.  The foundation will already be 
laid and set by this point.  A team of local contractors, architects from the USA as well as GIEU University 
of Michigan undergraduate students will also be on-hand to help the effort.  Breakfast, lunch and dinner 
will be eaten at the construction campsite.  

 

 6/29 – 7/1 

Test water quality of the groundwater, without filtration. Determine how much energy is required for 
system to be operable.  If the energy demand exceeds the solar system capacity, determine the overall 
carbon footprint if a diesel generator is needed.  Breakfast, lunch and dinner will be eaten at the 
construction campsite. 

 

http://sites.google.com/site/pantanalcer�
http://www.jaguarreserve.com/�
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7/2 – 7/4 

Acquire materials for the slow sand filter in Cuiabá and Poconé.  Stay overnight in Cuiabá Hotel Deville 
(or similar).  Meals will be eaten at local restaurants in Cuiabá and Poconé. 

 Hotel info:  Phone number:  +5986533193000 

Address:  Av. Isaac Póvoas, 1000 
Cuiabá - MT, 78043-745, Brazil 

 

7/5 and 7/6 

 Assemble sand filter with system on site.  Breakfast, lunch and dinner will be eaten at the construction 
campsite.  

 

7/7 – 7/10 

Test water quality of the slow sand filter before and after being run through the filter.  Breakfast, lunch 
and dinner will be eaten at the construction campsite.  

 

7/11 – 7/15 

Test water quality of other systems and attempt to obtain energy efficiency data.  Test other water 
filtration systems that are used in the area – charcoal filters, etc.  Breakfast, lunch and dinner will be 
eaten at the construction campsite.  

 

7/16 and 7/17 

Return to Cuiabá, see Chapada dos Guimerães, a national park and great spot where locals frequently 
spend weekends or take picnics.  Meals will be eaten at local restaurants in Cuiabá.  Stay overnight again 
at the Cuiabá Hotel Deville.  Depart on July 17th. 

 

Melinda Matice will be present for all construction by the water systems team that takes place at the 
Jaguar Ecological Reserve. 

At times when Melinda is not present, the water systems team will be with Ethan Shirley. 
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Agenda with Contact Information 
 
Date Activity Location & Lodging Contact(s) 
May 25th Ethan arrives and travels to JER JER 

Kilometer 110 
Transpantaneira 
Highway 

Ethan cell: TBD 

June 15th Cory and Greg arrive and travel 
to JER 

JER 
Kilometer 110 
Transpantaneira 
Highway 

Ethan cell: TBD 
Cory cell: TBD 

June 16th-
June 18th 

Learn about the JER, PCER, 
ecotourism, and other local 
businesses in the area 
 
Also learn about local wildlife 
and conservation issues 

JER 
 

Ethan cell: TBD 
Cory cell: TBD 

June 19th GIEU arrives at JER 
Meet with locals and explore 
the different water systems 
used currently 

JER Melinda cell: TBD 
Ethan cell: TBD 
Cory cell: TBD 

June 20th- 
June 28th  

General construction of PCER 
Installation of in-wall piping, 
hand pump, and oversight of 
well digging 

JER Melinda cell: TBD 
Ethan cell: TBD 
Cory cell: TBD 

June 29th – 
July 1st  

Test initial water quality of 
groundwater to ensure it meets 
slow sand filtration standards 
 
Determine system energy 
demands, carbon footprint of 
systems 

JER Melinda cell: TBD 
Ethan cell: TBD 
Cory cell: TBD 

July 2nd – 
July 4th 

Travel to Poconé and Cuiabá to 
acquire materials for the slow 
sand filter 

Cuiabá Hotel 
Deville 

Ethan cell: 
Cory cell: 

July 5th – 
July 6th 

Assemble the slow sand filter 
on-site 

JER Melinda cell: TBD 
Ethan cell: TBD 
Cory cell: TBD 

July 7th – 
July 10th  

Test slow sand filter for 
schmutzdecke functionality 

JER Melinda cell: TBD 
Ethan cell: TBD 
Cory cell: TBD 

July 11th – 
July 15th 

Test slow sand filter for different 
situations to determine 
functionality and efficiency 

JER Melinda cell: TBD 
Ethan cell: TBD 
Cory cell: TBD 

July 16th-
July 17th 

Return to Cuiabá and explore 
Chapada dos Guimerães 

Cuiabá Hotel 
Deville 

Ethan cell: TBD 
Cory cell: TBD 
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Contacts: 

Eduardo Falcão de Arruda:  

Pantanal tour operator office / mobile phone: +5986599584306 

Home phone in case of severe emergency: +5986536469679 

rejaguar@bol.com.br  

skype: jaguarlodge 

Ethan Shirley: 

Mobile phone number to be determined once in Brazil, a notice will be sent when the cell phone is 
acquired in late May. 

ething@umich.edu  

skype: ethanshirley 

Melinda Matice: 

Mobile phone number TBD once in Brazil 

mmatice@umich.edu 

Cory VonAchen: 

Mobile phone number TBD once in Brazil 

coryv@umich.edu 

skype: coryvona 
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mailto:ething@umich.edu�
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