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Executive Summary 
 

 

PROJECT TITLE:  GROUNDWATER MODELING FOR DOMINICAN REPUBLIC 

PROJECT ID:  CEEn_2018CPST_DR_002 

 PROJECT SPONSOR: Instituto Nacional de Recursos Hidráulicos (INDRHI) 

TEAM NAME:  Los Pumas 

 

 

The project will require the team to provide a groundwater model to the client. The areas of focus 

include Higuey and Baigua, two areas on the southeastern side of the island. The team has begun 

to study the geology and hydrogeology of the Dominican Republic and collect pertinent datasets. 

An analysis of the data available has been made. This data has been found from reports performed 

in the Dominican Republic and from files sent to the team by INDRHI. Upon analyzing the data, 

the team determined what was needed for the model and what data was lacking. Collection of data 

will continue in January 2019, and the construction of the model will commence afterwards.  A 

trip to the Dominican Republic in late January will allow the team to meet with the client and gain 

further insight into needs and resources. The model will contain aquifer boundaries, well locations, 

and water level measurements. A final report detailing the capabilities of the model, limitations of 

the model, and suggestions for improvement will also delivered. The model and report will be 

finished before April 11th, 2019. 
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Introduction 
 

 

This project entails creating a groundwater model for the Higuey and Baigua areas of the 

Dominican Republic. In Higuey, there are over pumping issues, as groundwater is used 

continuously for municipal water supply for cities and hotels. In Baigua, overpumping is also an 

issue, as water is used for irrigation. Saltwater intrusion is a concern in these areas as well.  

 

The project to create a groundwater model will give additional knowledge to what is occurring 

under the surface. It will give knowledge to officials in the Dominican Republic to best know how 

to utilize their groundwater resources. 

 

The Los Pumas team has met on a weekly basis to discuss efforts in gathering data and 

understanding the scope of the project. The schedule details will be expounded in a later section. 

Various assumptions have been made about the exact location of the model, the type of model 

needed, and the data that is available.  

 

The team expects to create a groundwater model that is easy to use by officials at INDRHI. It is 

expected to map groundwater in the selected areas, as well as show the pumping amounts and 

potential saltwater infiltration in the stated locations.  
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Schedule 
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Assumptions & Limitations 
 

 

A variety of assumptions have been made due to limited knowledge and data. In the gathering of 

data for the model, it has been assumed that various areas around Higuey and Baigua affect the 

targeted areas. Although this is true, the model will assume that the aquifer by the coast solely 

affects the area, which will set the analysis parameters.  

 

It has also been assumed that the model that would best depict groundwater in the region is a 

MODFLOW model. The assumption has been made that after generating a MODFLOW model, 

seawater infiltration can be depicted by using a SEAWAT model. 

 

There have been a variety of limitations in the progress of the project. It is mainly based in the 

access to data. There is limited data provided about groundwater modeling in the Dominican 

Republic. Much of this data is only available through reports, rather than original datasets. This 

data in not continuous. There are many times that studies are done of groundwater in the 

Dominican Republic, but then agencies will not look at it again for years, leading to inconsistent 

data. Most of the data is over 10 years old, leading to inaccurate depictions of seawater intrusion.  

 

Another large limitation to the project is that most of the group has never been exposed to 

groundwater modeling. There is only one team member that has had experience with the 

modeling software. The rest of the team is willing to learn, but this lack of knowledge is a 

limitation to the project.   
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Design, Analysis & Results 
 

 

The design process for the capstone project includes decisions regarding the kind of model that 

will be created for INDRHI.  In meeting with the sponsor, Fidel, and faculty advisors it was 

decided that to design a MODFLOW model to track changes in groundwater, and later convert 

the model to a SEAWAT model to measure saltwater intrusion into the aquifers of the eastern 

coastal plain of the Dominican Republic, specifically around the areas of Higuey and Baigua, 

shown in Figure 1.  A number of data requirements are needed to create the model, such as 

locations of wells, average pumping rates, recharge rates, aquifer shapefiles, etc. 

 

For 30% completion of our project, the team’s goal was to determine the data requirements for 

the model and investigate data availability for those requirements.  Fidel provided the team with 

a number of technical reports and data sources to review, from which data was gathered.  The 

team has a variety of pertinent data that was able to be collected from scrutiny of Fidel’s sources.  

 

This section consists of those tables, figures, and notes gathered which the team will use to create 

and analyze the model next semester.  Data gathered thus far pertains to aquifer boundaries, 

hydrogeology, hydraulic conductivity, well locations, recharge, irrigation demand, and water 

quality. 

 

  

  

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

Figure 1. Areas of study in the eastern coastal plain of the Dominican Republic. 

 

 

Aquifer Boundaries 

 

Knowing aquifer boundaries helps to delineate the scope of the project, as well as to partition 

areas studied into groups in accordance with the characteristics of the different aquifers.  Figure 
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2 will be helpful since knowing the type of aquifer can lead the team to more information 

regarding attributes of conductivity, recharge, and water quality.   

 

Fidel has also mentioned that he has shapefiles of the aquifer boundaries prepared that he can 

share for the model. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Aquifers of the Dominican Republic shown by type. Y. GILBOA (1980) The aquifer 

systems of the Dominican Republic / Les systèmes de nappes aquiféres de la République 

Dominicaine, Hydrological Sciences Journal, 25:4, 379-393, DOI: 

10.1080/02626668009491948. 
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Hydrogeology 

 

Observations about the hydrogeology of the region are provided in several of the reports.  From 

the report “Planicie Costera Oriental Coastal Aquifer” published by Aquater in 2002: 

 

“The entire coastal strip, with more or less heavily karstified reef limestones prevailing, can be 

generally classified as a highly permeable continuous aquifer. The inner sections... can be 

distinguished by the presence of a multilayered aquifer with medium to medium-high 

permeability, usually 1 or 2 orders of magnitude lower than those along the coastal strip.” 

 

From the report “Aguas Subterráneas de la República Dominicana” published by Grusamar in 

2007, Figure 3 presents a diagram of the hydrogeology of the eastern coastal plain of the 

Dominican Republic. The area of interest is comprised mostly of reefal limestone, alluvium, and 

quaternary deposits. 

Figure 3. Hydrogeological diagram of the eastern coastal plain of the Dominican Republic. 

 

Hydraulic Conductivity 

 

The report “Aguas Subterráneas de la República Dominicana” published by Grusamar in 2007 

also provides estimates of hydraulic conductivity, or transmissivity.  This information describes 



 

Page 12 of 21 

 

the ability of water to permeate into the aquifer, and is a parameter that will be used in the 

model.  Both Table 1 provides valuable information about permeability in the region. 

 

Table 1. Transmissivity of Wells in the Eastern Coastal Plain of the Dominican Republic. 

 

Well Locations 

 

 Well location data is important to the model since those are access points where 

information about aquifer water levels and recharge can be measured.  Several sources of well 

data have been provided by Fidel.  In addition, a separate capstone group working on 

groundwater mapping will be able to provide well data that they have collected as part of their 

project.   

 Figure 4 provides locations of wells in the Dominican Republic and sorts them by 

aquifer, discharge, and depth.  Figures 5 is a well analysis including coordinates, flow rate, and 

piezometric history of the well, provided by Fidel.  Figure 5 shows one of 33 well locations in 

the eastern coastal plain for which this data is available. 
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Figure 4. Well locations in the Dominican Republic, including aquifer, depth, and discharge 

information. Y. GILBOA (1980) The aquifer systems of the Dominican Republic / Les 

systèmes de nappes aquiféres de la République Dominicaine, Hydrological Sciences 

Journal, 25:4, 379-393, DOI: 10.1080/02626668009491948. 
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Figure 5. Well analysis for a well location in the eastern coastal plain of the Dominican 

Republic. 

 

Recharge 

  

Recharge data is necessary for the model to determine repletion of the aquifers.  Table 2, 

published in the report “Aguas Subterráneas de la República Dominicana,” provides data about 

aquifer type, recharge, and usable potential for different areas of the Dominican Republic. 
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Table 2. Estimates of Recharge and Usable Potential for Different Areas of the Dominican 

Republic. 

 

 
 

Irrigation Demand 

 

A number of wells have experienced overpumping, which leads to saltwater intrusion.  It is 

important to know demand for water, especially irrigation demand, as the eastern coastal plain is 

largely agricultural.  Table 3, from the report “Planicie Costera Oriental Coastal Aquifer” 

published by Aquater in 2002 gives water exploitation and water demand for agriculture as well 

as other uses.  Figure 6, from the report “Aguas Subterráneas de la República Dominicana,” 

shows well distribution by use for the Dominican Republic. 
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Table 3. Water Exploitation and Estimated Water Demand for the Eastern Coastal Plain. 

 

 
 

Figure 6. Well distribution by water use in the Dominican Republic. 

 

 

Water Quality 

 

Since the goal is to calibrate the model to observe saltwater intrusion, data regarding salinity is 

important.  Figure 7 was provided by Fidel from an INDRHI study, and delineates saltwater 

intrusion.  The report “Aguas Subterráneas de la República Dominicana” also divides the eastern 

coastal plain into four sectors, then gives the hydro-chemical and saline properties of the water in 

each.  
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 Figure 7. Saltwater Intrusion in the Dominican Republic 

 

In meeting with the student graduate lead, it has been determined that the data presented in this 

section will be beneficial in the construction of the MODFLOW model.  Further analysis of the 

data will take place next semester as the model begins to be built and gaps of needed data are 

identified. A few gaps in data have been identified where additional information needs to be 

collected about stream networks and specification of the aquifers pertaining to the areas of 

Higuey and Baigua.  Fidel should be able to provide this data . 
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Lessons Learned 
 

 

The challenges and corresponding resolutions encountered from September to December 2018 

include the following: 

 

• The distance barrier between our sponsor and the team initially made it difficult to 

communicate. After a couple weeks of communicating with the sponsor through the faculty 

advisor, the team determined it would be more successful to have direct communication 

with the sponsor. The team now has his contact information and can discuss matters with 

him directly, making it quicker and easier to get questions answered and obtain data from 

him. 

 

• The project began with little knowledge of the scope and how to obtain necessary data. 

Some preliminary documents were provided regarding terrain and other basic information 

on the Dominican Republic. Initially, the team began reading these documents with little 

direction of the overall goal. After recognizing that better direction and a clear scope of the 

project was needed, the team met with the faculty advisor, graduate student lead, and 

emailed the sponsor. By talking to all sources, the team was provided with a clear scope 

and direction in how to obtain data needed for the model. 

 

• Half of the documents provided were in Spanish. Although all members of the team speak 

Spanish, they are not familiar with the technical terms used in the documents. This made 

the reading very challenging to accomplish. Therefore, a list of technical terms in Spanish 

was compiled and a Quizlet to study the terms was created. Every week during team 

meetings, the team would test each other on the terms. In addition, the team set December 

1st as the deadline to have the 77-page Spanish document completed. By doing this, it was 

ensured that the whole team participated in the reading and had a good understanding of 

the data that was available before meeting with the graduate student lead again.  

 

• With few pertinent deadlines, it was difficult to spend time researching with busy 

schedules. Initially, among midterms and other projects, little time was spet reading. To 

solve this problem, a scoreboard was created. This scoreboard held each team member 

accountable for completing the assigned readings. Deadlines were set each week. During 

weekly meetings, the hours each team member spent reviewing the documents was 

recorded. By scheduling out time, the team able to dedicate the necessary time each week 

to studying the topic and finding important data.  
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Conclusions 
 

 

In the first 30% of the project, the team learned about the potential challenges that come with 

creating a groundwater model in the Dominican Republic and how to overcome them. Data will 

be hard to retrieve. As reports were reviewed that depict previous studies of groundwater in the 

Dominican Republic, it was realized they are mostly reports and not data sets. The shapefiles and 

other data that is needed is not always available. Continued communication with Fidel and the visit 

to the Dominican Republic in January will likely lead to obtaining the needed data. 

 

Upon having this data, a MODFLOW model can be generated to depict the groundwater in the 

southeastern part of the island. This model will need data on well locations, recharge rates, aquifer 

boundaries, water quality, and water demands. After the MODFLOW model is finished, in can be 

used to create a SEAWAT model, depicting seawater intrusion in the area. These models will be 

beneficial to INDRHI as they further analyze their groundwater resources. 
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Recommendations 
 

 

There are a few recommendations the team would have for the sponsor, el Instituto Nacional de 

Recursos Hidráulicos (INDRHI). It is suggested to share shapefiles for the Higuey and Baigua 

areas. Having shapefiles provided will make the model building process more accurate due to 

actual data, rather than inputting data and creating shapefiles, leading to potential human error. 

 

Further, as we commence in the creation of the model, the team needs to know which aquifers 

correspond with Higuey and the study area. This is needed in pinpointing what data is necessary 

and usable for the model. The more data that is inputted into the model, it will lead to greater 

detail and accuracy of the groundwater in the study areas.  
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BYU American Society of Civil Engineers Aug 2015 – May 2017 

Mix Design Team Captain for Concrete Canoe Provo, UT 
 Managed material team in designing floatable concrete- earning 1st place award in speed category 

 
BYU Global Engineering Outreach Sep – Oct 2015 

Water Distribution Lead Blanding, UT 
 Oversaw teams of students installing water lines and solar panels for communities in the Navajo Nations 

 
The Church of Jesus Christ of Latter-day Saints Aug 2013 – Jul 2015 

Full-Time Volunteer Representative Oaxaca, Mexico 
 Provided service for hundreds of people; meeting 50 new people every day 
 Wrote legal memoirs in Spanish, managing communication with Microsoft Office products 

 
PERSONAL 

Interests: UAVs, ground water modeling, jiu-jitsu, soccer, basketball, hiking, photography and scuba diving 
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