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Alternatives Analysis Report Part 1 – Administrative 

Information  
 

1.0 Contact Information 

 

Project Title Name Email Phone 
Chapter Name or 

Organization Name 

Project Lead Francisco 

Balandrano 

yzb353@my.utsa.edu 

 

(210) 425-

9263 

EWB-UTSA 

President Zachary 

Mueller 

zacharymueller@gmail.com 

 

(210) 595-

0070 

EWB-UTSA 

Mentor #1 Dr John 

Joseph 

john.joseph@utsa.edu (210) 843-

2378 

EWB-UTSA 

Mentor #2 Dr AnnMarie 

Spexet 

aspexet@gmail.com (404) 863-

0836 

EWB- 

USA 

Faculty Advisor  Dr Heather 

Shipley 

heather.shipley@utsa.edu (210) 458-

7926 

EWB-UTSA 

Health and 

Safety Officer 

Steven Byers rab078@my.utsa.edu (210) 725-

5715 

EWB-UTSA 

Health and 

Safety Officer 

Dustin 

Vasquez 

dustin.vasquez@yahoo.com (281) 684-

6015 

EWB-UTSA 

NGO Contact  Iliana Diaz diazfam_99@yahoo.com 

 

(210) 834-

0477 

Texas Partners of the 

Americas 

 

2.0 Travel History  
 

Dates of Travel Assessment or 

Implementation 

Description of Trip 

July 6-13, 2010 Assessment Initial contact with the 

community. Assessed the 

community needs. 
March 12-20, 2012 Assessment Assessed the need for a water 

distribution system. 

Conducted household surveys, 

carried out water tests, took 

elevations surveys, obtained 

GPS data, signed MOU with 

the community, located 

supplies, and met with local 

officials. 
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3.0 Project Discipline(s): Check the specific project discipline(s) addressed in this 

report. Check all that apply.  
 

Water Supply 

____ Source Development 

_ √   Water Storage 

_ √   Water Distribution 

_ √   Water Treatment 

_ √   Water Pump 

 

Sanitation 

____ Latrine 

____ Gray Water System 

____ Black Water System 

 

Structures 

____ Bridge 

____ Building 

 

 

 

Civil Works 

____ Roads 

____ Drainage 

____ Dams 

 

Energy 

____ Fuel 

____ Electricity 

Agriculture 

____ Irrigation Pump 

____ Irrigation Line 

____ Water Storage 

____ Soil Improvement 

____ Fish Farm 

____ Crop Processing Equipment 

 

Information Systems 

____ Computer Service 

 

4.0 Project Location 
Longitude: 13

°
28

'
 52

''
 S 

Latitude: 76
°
0

'
 55

''
 W 
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Alternatives Analysis Report Part 2 – Technical Information 
1.0 INTRODUCTION 
 

This document sets out to describe the analysis of alternatives the team has conducted during the 

design process. Explained in more detail later in this document, the team quickly ruled out 

rainwater or surface water sourced systems. Thus, the alternative analysis conducted on this 

project consisted primarily of alternative designs and systems sourced by a nearby well. 

The items analyzed for alternatives were each distinct, but important, aspects of the overall 

distribution system's design. Alternative diameters of pipe were analyzed for each major 

distribution section. Also, alternative volumes, locations, materials, and foundations were 

analyzed for the water storage tanks. 

2.0 PROGRAM BACKGROUND 
 

Viña Vieja is a small rural community, home to around ninety families, in the southwest region 

of Peru. In 2007, two consecutive earthquakes struck Viña Vieja and caused severe structural 

damage in the community. Since that same year, Texas Partners of the Americas, a non-

governmental organization based in San Antonio, has supported the community in areas from 

education to health and safety by reconstructing the school, reopening the health clinic, and 

building a communal kitchen. The EWB-UTSA student chapter was approached by Texas 

Partners of the Americas in 2010 to assist with the water situation.  

 

Currently, there is no central water supply in Viña Vieja; therefore families obtain their water 

from different unreliable sources which have shown traces of water contamination. During the 

first assessment trip, the EWB-UTSA team was able to initiate a relationship with the 

community and gather significant information about a particular agricultural well ceded to the 

community for a period of one year. The members of the community were very friendly with the 

team and expressed their support for the project. The travel team was able to collect maps and 

GPS coordinates during the trip as well. Unfortunately, the contract of the previously analyzed 

well was not renewed and the community lost the rights to use that specific well. 

 

After the previous contract expired, a new agreement of use for a different well was issued to the 

community for a length of ten years starting in May 2011. The well agreement includes a 

possibility of renewal at the end of the determined period; also, as established in the Peruvian 

laws, after five years of constant use the water well will automatically belong to the community. 

Having the property rights of the well resolved, EWB-UTSA plans to use this well, called “Pozo 

de Manuel”, located in a suitable area of Viña Vieja, to provide continuous and sustainable water 

to the community. 

 

The team made a more recent assessment trip to Viña Vieja in March 2012. On this trip, the team 

was able to collect all the necessary water data from the new well, as well as inspect key areas 

the team expects to use for the implementation of the water distribution system. Another 
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important accomplishment from this trip was the discussion with the community members. The 

team was able to sit down with many of the community members to discuss what their greatest 

needs are, what options we see available to solving their water needs, EWB-UTSA's continued 

commitment to their community, and even expected costs to them for ongoing use and 

maintenance of the expected system. 

 

Since the team's return, the team looked through all of their notes, pictures, and data from the 

assessment trip and debated between various alternative systems. A rainwater system was 

deemed improbable due to the low amount of rainfall throughout the year in the community. A 

surface water system was determined to be also unreliable because of the large differences in 

water levels of the Matagente River between wet and dry seasons, as well as the lower 

cleanliness of water from the river. The team ultimately landed upon a ground water sourced 

system, provided by the contracted well, for its convenience, water quality, ease of access, and 

moderate cost. For the chosen solution, as well as for many of the other alternatives discussed, 

maintenance and operation system will easily be localized based on the observed skills of some 

of the community members; this is important, as sustainability is a highly valued aspect of our 

design process. 
 

3.0 DESCRIPTION OF COMPARISON METHODOLOGY 
 

The comparison methodology employed in the team's analysis approached each alternative from 

two opposing viewpoints: looking at the related costs and looking at the potential benefits. When 

viewed from a cost perspective, the team focused in on three main costs related to each 

alternative available. The initial cost takes into account the cost of the actual part or materials as 

well as any related costs, such as labor, necessary to implement the alternative. Also included in 

the analysis of costs are expected maintenance and repair expenses; the team took a brief look at 

typical maintenance and repair costs for similar systems for each alternative and compared 

accordingly. Finally, for any alternatives that would have an effect on the costs of electricity, the 

team also analyzed those changes in cost. 

From a benefits standpoint, the team compared alternatives based on four qualitative factors, 

generally relating to the effect they will have once implemented. Acceptance by the community 

is one such factor; it is very important that EWB-UTSA ensure the system will be beneficial but 

also quickly adopted by the community members, and past discussions with the community 

guided the team when determining acceptability of various alternative solutions. 

Implementability itself was also considered because time and skills are limited for the trip and 

projects that best fit the chapter's skill set and are able to be constructed in a short amount of time 

are preferred. The team also looked at any effect that an alternative may have on the days supply 

of water stored by the system. Finally, the analysis included a comparison of each alternative's 

ease of maintenance over the long term; this is the most important factor in the overall analysis, 

as sustainability is key to achieving success in the implementation of the water distribution 

system. 
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4.0 DESCRIPTION OF ALTERNATIVES 

 
Early in the discussion of alternatives, the team looked at where the water would be sourced 

from. Three broad alternatives came to mind: rainwater, surface water, and ground water. 

Considering the lack of rainfall in the community year-round, the team quickly discarded 

rainwater as a reliable water source for the project. During the assessment trip, team members 

noted the nearby Matagente River as a potential source of surface water. After discussions with 

the community and further analysis, the team deemed this water source impractical as well for 

two reasons. First, the water in the river is of significantly lower quality than the water from the 

well. Second, due to differences in the wet and dry seasons, the water level of the river varies 

greatly throughout the year, making it much less reliable of a source compared to the well. 

After determining that the system must be ground water sourced, the team discussed various 

alternatives within such a system to find the best potential solutions. It was necessary for the 

team to break up the system into sections for ease simplification in describing each area during 

the analysis. 

Diameter of Pipes:   
1) Pressure Zone A: Section of the pipe that is used to transport water from booster pump to 

Channos, 4000 feet away with a total change in elevation of 41.5 feet uphill. 

a) Using pipe with a diameter of 1.5 inches yields a velocity of 1.1 feet/second, frictional 

head loss of 31.2 feet, and minor head loss (from valves, fittings, etc.) of 1 foot equaling 

to a total head loss of 32.2 feet. The cost of total head loss to community is 115.10 

soles/month with pump running at 6 hours a day, and will cost 3048 soles in pipe. 

b) Using pipe with a diameter of 2 inches yields a velocity of 0.6  feet/second, frictional 

head loss of 7.7 feet, and minor head loss of 0.3 feet, giving a total head loss of 8 feet. 

The cost of total head loss to community is 28.61 soles/month with pump running at 6 

hours a day, and will cost 3536 soles in pipe. 

c) Using pipe with a diameter of 3 inches yields a velocity of 0.3 feet/second, frictional head 

losses of 1.1 feet, and minor head loss of 0.1 feet, giving a total head loss of 1.2 feet. The 

cost of total head loss to community is 4.04 soles/month with pump running at 6 hours a 

day, and will cost 6254.5 soles in pipe. 

 

2) Pressure Zone B: Section of the pipe that runs from the tank down to the school, 6000 feet, 

with a total change in elevation of 96 feet downhill and is powered by gravity. 

a) Using pipe with a diameter of 2 inches gives us a velocity of 1.3 feet/second, frictional 

head loss of 48.3 feet, and minor head loss of 1.5 feet equaling to a total head loss of 49.8 

feet. This will cost 5304 soles in pipe. 

b) Using pipe with a diameter of 3 inches gives us a velocity of 0.6 feet/second, frictional 

head loss of 6.7 feet, and minor head loss of 0.3 feet equaling to a total head loss of 7 

feet. This will cost 9382 soles in pipe. 
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c) Using pipe with a diameter of 4 inches gives us a velocity of 0.3 feet/second, frictional 

head loss of 1.7 feet, and minor head loss of 0.1 feet equaling to a total head loss of 1.8 

feet. This will cost 7864 soles in pipe. 

  

Taps: For the number of taps to be installed, the team discussed two possible alternatives: a tap 

installed at each of the homes or one tap installed per cluster of homes. 

1) One tap per household: With nearly 90 homes throughout the community of Viña Vieja, 

installing a tap per household increases the initial cost of the overall project and increases the 

maintenance and potential breaking points in the system. Currently, most households do have 

their own tap, but the reliability of the system in place is very unstable and the water quality 

has continued to degrade over time. For each installed tap, ½” PVC will run from either the 

main pipeline or the branch pipeline directly to the household and a valve will be located in a 

convenient area within or nearby the home. 

2) One tap per cluster: There are a handful of clusters of households in the community, thus a 

tap per cluster would greatly lower the initial costs of implementing the system. Similar to 

one tap per home, a ½” PVC pipe will run directly off of the main pipeline or a branch 

pipeline to a central location for each house cluster. A valve would be placed in a fairly 

located spot, convenient to all households in the cluster. 

 

Water Storage: 
1) Amount of water stored – The community has a total of 89 homes with an average 

occupancy of 5 people per house, requiring the system to supply approximately 445 people. 

Using data gathered from the community, water demand was assumed at 15 gallons per 

person a day, or about 56 liters per person per day.  

a) To supply one day’s worth of demand at a time, the volume of water storage would be 

25,265 liters. If anything were to go wrong (i.e. pump failure) and the community needed 

more than one day to get the problem handled, then the community has water for one day 

at 15 gallons/person or maybe a couple of days if everyone slows their intake down to 

about 7 or 8 gallons/person. The area required to store this amount of water is easily 

manageable with two 10,000 liter storage tanks.    

b) Supplying for two days’ worth of demand at a time, the volume of water needed would 

be 50,530 liters.  This would give the community at least two days (15 gallons/person), at 

most four days (7 or 8 gallons/day), to get a problem handled if one arises. This doubles 

the area needed for water storage, which is still manageable using either four 10,000 liter 

tanks or one concrete large water tank, or a mix of concrete and plastic tanks. 

c) If the community was to have stored for three days’ worth of demand at a time, then the 

volume of water needed would be 75,795 liters. This amount of water storage either 

requires a lot of ground space, which would be less manageable given the space available 

for water storage unless an elevated water storage tank were added to the design. This 

drastically increases the upfront cost and need for a structural mentor. Having this much 

water stored would give the community at least 3 days (15 gallons/person), at most 6 

days (7 or 8 gallons/day), to get a problem handled.  
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2) Location of water storage tanks –  

   
                   Channos Land        Land Surrounding Well 
 

a) Having all four of the tanks up at Channos land will require the system to pump the water 

out of the well and into a booster pump, which will then pump it up the 41.5 foot 

elevation change to the tanks. The tanks themselves would take up an area of about 80 

square meters and Channos land has about 36 square meters available, not including the 

foundation. The whole community would then be fed by gravity through a single line of 

pipe running along the main road of the community. This route would not require use of a 

smaller pipe with greater head loss that the pump would need to make up for because 

pressure would not be important in filling the tanks.  

b) Having 3 of the 4 tanks at the well site will feed the community west of the well site 

along with the tank at Channos, which feeds the community east of the well site. This 

leads to the submerged pump filling the main water storage system and the booster 

pumps taking from these to supply the storage tank at Channos, 41.5 feet up in elevation. 

Before the pipe enters the booster pumps, it will split west so that the main water storage 

system can feed Pressure Zone B. Having only one tank on Channos land occupies about 

20 square meters and the other three tanks, about 60 square meters, will go on the land 

surrounding the well which can hold up to 100 square meters. 

 

3) Material for water storage system – while a plastic water storage tank is the only feasible 

solution for water storage by Channos land, the water being stored down at the well could be 

a large concrete tank or 3 plastic tanks. 

a) One concrete tank located at the well would require it to store 30,000 liters or more of 

water. This would be formed on the land surrounding the well and requires maintenance 

for only one tank. All of the water would be held in this one tank which can be bad for 

the community if anything happens to this tank. The cost in concrete, rebar, forms, and 

shipment of the material makes this method an expensive avenue. 

b) Separating the tanks into different entities would fix the problem of relying too much on 

one tank but would require the use of plastic tanks. The cost would be of the plastic tanks 

and shipment only. Having the water storage system in separate entities would require 
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linking the tanks together in a way that there will always be water flowing through the 

system, whether they are all working, just two are working, or just one is functioning. 

 

4) Foundation for water storage system – the design allows for use of one large foundation or 

three separate foundations for the storage tanks near the well.  

a) It is simpler to construct a single large foundation with needing to only dig up one section 

of the ground and building one form. If the foundation cracked or needed to be repaired 

the whole foundation would have to be cleared to proceed with maintenance. 

b) Creating a foundation for each storage tank requires 3 different sections of land removed 

and 3 different forms, which would be a slightly more expensive upfront cost for labor. 

The benefit to this is that if one of the foundations do crack or need repairing, it can be 

done without closing down the whole water storage system. Differential settlement is to 

be addressed by flexible connections, which are standard anyway to tie above-ground 

elements to the top of well casing (which can be considered absolutely fixed) and buried 

piping (which will likely settle differently from booster pumps, etc.). 
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5.0 ANALYSIS OF ALTERNATIVES 
 

Legend
positive

neutral

negative

Initial Cost Maintenance Electricity

Pipe Diameter (Zone A)

1.5" diameter low low high

2" diameter medium low medium

3" diameter high low low

Pipe Diameter (Zone B)
2" diameter low low high

3" diameter medium low medium

4" diameter high low low

Taps

One tap per household higher higher n/a

One tap per cluster lower lower n/a

Storage Volume
25,000 L low low n/a

50,000 L medium medium n/a

75,000 L high high n/a

Storage Tank Location
Channos Land medium higher higher

Nearby Well medium lower lower

Storage Tank Material
Plastic low low n/a

Concrete very high high n/a

Storage Tank Foundation
One Foundation lower lower n/a

Multiple Foundations higher higher n/a

EXPENSES

 



Document 523 – Alternatives Analysis Rev. 05-2012 

EWB - University of Texas at San Antonio 

Viña Vieja, Peru 

Viña Vieja Water System 
   

Page 10 of 19  

Community Acceptance Implementability Days Supply of Water Ease of Maintenance

Pipe Diameter (Zone A)
1.5" diameter n/a simple n/a n/a

2" diameter n/a simple n/a n/a

3" diameter n/a simple n/a n/a

Pipe Diameter (Zone B)
2" diameter n/a simple n/a n/a

3" diameter n/a simple n/a n/a

4" diameter n/a simple n/a n/a

Taps
One tap per household high more difficult n/a more difficult

One tap per cluster very low less difficult n/a easier

Storage Volume
25,000 L low simple low easier

50,000 L medium average medium average

75,000 L high more difficult high more difficult

Storage Tank Location
Channos Land low more difficult n/a more difficult

Nearby Well high less difficult n/a easier

Storage Tank Material
Plastic n/a less difficult n/a easier

Concrete n/a more difficult n/a more difficult

Storage Tank Foundation
One Foundation n/a less difficult n/a more difficult

Multiple Foundations n/a more difficult n/a easier

BENEFITS

 

 

6.0 DESCRIPTION OF PREFFERED ALTERNATIVE 

 

Pipe Diameter 

The team selected a pipe size of 2" for Zone A and a pipe size of 3" for Zone B. The primary 

focus for these choices was to minimize energy losses due to friction while selecting the optimal 

size for the cost of the pipes. For Zone A, the 2" diameter pipe allows for the ideal pressure 

needed, given that the booster pump must drive the water uphill from the well to the fourth 

storage tank. The 3" pipe for Zone B allows for greater water flow, which is necessary since the 

water pressure in Zone B is solely powered through gravitational force, but is a more optimal 

upfront cost compared to larger sized pipes. 

Taps 

A tap per household was chosen by the team primarily because the current system in place, while 

its water source is unreliable and of low quality, yields this level of convenience. The team 

understands that this may increase the initial costs of the system and can lead to more 

maintenance costs and difficulties, but choosing to install only one tap per cluster of homes 

would prove far too difficult to achieve community acceptance, thus adoption of the new system 

would be very unlikely. 
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Water Storage Volume 

The team decided that approximately 2 days' supply of water would be the best choice for the 

distribution system. While 50,000 L of storage is the actual level needed for full two day supply 

of water for Viña Vieja, based upon other choices made by the team among the various 

alternatives, a combination of storage tanks totaling 40,000 L of volume was set as the ideal 

amount of storage. This volume was selected to allow for enough time access to water in the 

event a required downtime for maintenance, but also includes extra supply for potential growth 

in water demand due to greater access or population growth. 

Water Storage Location 

While some water storage will be required on Channos' land, to supply the houses east and uphill 

of the well, it was decided to store the majority of the water supply nearby the well. This 

decision was made for two primary reasons. First, the amount of energy required to pump the 

entire supply of water uphill to Channos' land would have added significant electricity costs to 

the system. Second, the team was concerned that containing the entire supply of water on one 

community member's land may have lead to power struggles down the line, as Channos could 

then potentially use the supply of water as leverage. Also taken into consideration was the 

limited amount of space near Channos' land, which may have required designing elevated 

storage that greatly could increase the costs of the project. 

Water Storage Material 

Plastic was determined by the team to be the most cost effective and easily maintainable solution 

for water storage. After doing preliminary cost estimates, the team found the cost of building a 

water tank primarily out of concrete cost significantly higher than purchasing multiple plastic 

water tanks. Plastic water storage also has the added benefit of easier maintainability for the 

community members, especially with the use of multiple storage tanks, which allows for 

conducting repairs on one tank at a time without stopping the functionality of the entire system. 

Also of importance to the team is the effect of earthquakes, a relevant consideration for this 

community, on a concrete storage tank versus on plastic tanks; while it is possible to design a 

concrete tank able to withstand earthquakes, this would increase the costs even further relative to 

plastic storage. 

Water Storage Foundation 

While the increased cost was a factor when deciding between one versus multiple foundations, 

the team chose multiple foundations and justified the extra cost with the greatly added benefits of 

using separate foundations under the water storage tanks. The primary benefit, like the argument 

discussed above for concrete versus plastic tanks, is the ability to conduct maintenance without 

stopping system function. With only one foundation, any cracks in the foundation would 

required that all water tanks are disabled and removed while the repair work is conducted but 

using multiple, separate foundations for each storage tank allows the maintenance to only 
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interfere with one storage tank, letting the system continue to operate as needed. The team also 

discussed the potential of difference in each foundation's settling, but plan to include flexible 

fittings in the water storage design to reduce the potential breakages this may lead to. 

 

7.0 PROFESSIONAL MENTOR/TECHNICAL LEAD ASSESSMENT 

 

7.1 Professional Mentor Name  
John F. Joseph 

 

7.2 Professional Mentor Assessment 
Most of the persons listed on the front of the report were involved in its development by 

discussion.  Two of them were the primary calculators and writers.  The management of this task 

fell under the general management process for the Pre-Implementation report.  The two that 

prepared this Alternative Analysis report were listed to do so on the table of project assignments.  

The alternative analysis and pre-implementation designs are open to adjustment of details 

through dialogue with the community. 

7.3 Professional Mentor/Technical Lead Affirmation 
 

I acknowledge that I was involved in the alternative analysis, and I accept responsibility for the 

course that the project is taking. 
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Appendix A - Pricing 
Electricity Bill from a household of Viña Vieja 
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Prices of Materials - Chincha Alta, Peru 

     Sodimac Chincha 
 

Rocio Construcciones S.A.C. Chincha 

Contact: Laura Aguirre Tasayco 
 

Contact: N/A 

Nextel: 113*9368 / Cellphone: (056) 599 700 
 

Nextel: 828*9792 / Cellphone: (965) 722 343 

vempresahcpr19@sodimac.com.pe  

 
sagitario3930@hotmail.com  

Address: Calle Leopoldo Carrillo s/n Mz. C Lt. 3 
 

Address: Av Victor A. Belaunde Nº 619 

    
 

    

Product Description Price (Soles) 
 

Product Description Price (Soles) 

Rebar 3/8" AA x 9 meters  S/.       14.57  
 

Rebar 3/8" x 9 meters  S/.             15.20  

Rebar 1/2" AA x 9 meters  S/.       26.00  
 

Rebar 1/2" x 9 meters  S/.             26.50  

Rebar 6 mm x 9 meters  S/.         5.79  
 

Rebar 1/4" x 9 meters  S/.               6.20  

Cement Sol 42.5 KGS  S/.       17.90  
 

Cement Sol 42.5 KGS  S/.             18.00  

Drain Pipe 2" x 3 meters PV.  S/.         8.70  
 

Pipe 2" C/R Posco   S/.             60.00  

Drain Pipe 3" x 3 meters PV.  S/.       15.40  
 

Pipe 2" Embone Posco  S/.             45.00  

Drain Pipe 4" x 3 meters TF.  S/.       12.90  
 

Pipe 3" Embone x 6 meters  S/.             78.00  

Centrifug. Pump Humboldt 1 HP  S/.     289.90  
 

Pipe 4" Embone x 6 meters  S/.           125.00  

Pump Pedrollo CPM 650 1.5 hp  S/.  1,249.90  
 

Pump Rotobomba 0.5 hp  S/.           240.00  

Pump Pedrollo CPM 660 2 hp  S/.  1,329.90  
 

Tank ROTOPLAS. 1100 L   S/.           395.00  

PE Tank 10,000 L ROTOPLAS.  S/.  7,337.90  
 

Wire KG Nº 16 & 8  S/.               4.00  

PE Tank 10,000 L ETERNIT BLACK  S/.  6,499.90  
 

    

     Multiples Cuva S.A.C Chincha 
   

Contact: Elmer Cuba 
   Nextel: 422*2104 / Cellphone: (956) 596 191 
   ecubag@yahoo.es  

   Address: Jr. Lima Nº 345, Pueblo Nuevo 
   

    
   

Product Description Price (Soles) 
   Rebar 3/8" Fe x  meters  S/.       16.00  
   Rebar 1/2" Fe x  meters  S/.       26.50  
   Cement Sol 42.5 KGS  S/.       18.00  
   Pipe 2" PVC SAP - C10 x 5 meters  S/.       39.00  
   Pipe 3" PVC SAP - C10 x 5 meters  S/.       85.00  
   Pipe 4" PVC SAP - C10 x 5 meters  S/.     120.00  
   Wire Black KG Nº 16 & 8   S/.         4.30  
   Nail KG 2", 2.5", 3", 4"  S/.         4.30  
    

mailto:vempresahcpr19@sodimac.com.pe
mailto:sagitario3930@hotmail.com
mailto:ecubag@yahoo.es
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Appendix B – Maps 
GIS map of Viña Vieja 
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Geological map, legend on bottom 
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Topographic map of Viña Vieja.  

 



Document 523 – Alternatives Analysis Rev. 05-2012 

EWB - University of Texas at San Antonio 

Viña Vieja, Peru 

Viña Vieja Water System 
   

Page 18 of 19  

Conceptual system design map 

 


