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Abstract 

Factors Affecting Wastewater Service Provision in Texas Colonias 

Prachi Patel, MSCRP 

The University of Texas at Austin, 2016 

Supervisor:  Ming Zhang 

This report asks two questions, what factors affect wastewater service provision in 

Texas colonias and in what order do they affect service provision. Literature review 

suggests that physical constraints, financing capacities, demographics, political will, 

administrative procedures and level public health threat affect service provision in 

colonias. A logit analysis is employed to variables of financing capacities, level of public 

health threat and physical constraints to analyze the order of influence. Limitations of 

data and qualitative nature of some of the factors do not allow a complete analysis with 

all factors. From the current available data, financing capacity most affects service 

provision in Texas colonias.  
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Chapter 1:  Introduction 

 

The objective of this professional report is to investigate the following two 

questions: 

1. What factors affect wastewater service provision in Texas colonias? 

2. In what order do identified factors affect wastewater service provision in Texas 

colonias, in particular if health threat from a colonia affects service provision more than 

the financing capacity of colonia? 

 

The Texas Office of the Secretary of State (SOS) defines a colonia as a residential 

area along the Texas-Mexico border that may lack some of the most basic living 

necessities such as potable water, septic or sewer systems, electricity, paved roads or safe 

and sanitary housing.1 The four border states of Texas, New Mexico, Arizona and 

California have seen development of colonias; however, Texas with its lax regulations in 

unincorporated areas sees the majority of these settlements in the country. Approximately 

420,000 residents of Texas live in colonias.2 That is almost half the population of Austin 

city living in conditions where the most basic needs of water and sanitation are lacking. 

In the state of Texas, colonias have varying degrees of infrastructure available to 

them. The office of Secretary of State maintains a colonia identification system and rates 

colonias as per their public health risks. It does so by measuring the amount of 

infrastructure available or provided to the colonia. As per its report in 2014, around 337 

                                                 
1 Texas Office of the Secretary of State 84th Regular Legislative Session. (2014). Tracking the Progress of 

State Funded Projects that Benefit Colonias, p 24. Austin, TX : US Government Printing office 
2 Attorney General Office (2015) https://maps.oag.state.tx.us/colgeog/colgeog_online.html Colonia 

Dataset 
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colonias with a total population of 37,862 people have no access to potable water, sewer 

or septic systems, electricity and paved roads.3 An additional 555 colonias with a total 

population of 115,980 have access to potable water but not necessarily wastewater 

services or paved roads etc.4 Since 1989 and the passage of Senate Bill 2 (SB2) the State 

has made concentrated efforts to provide needed infrastructure especially water and 

wastewater. This paper investigates which factors affect service provision. However, 

even before studying the factors, it is imperative to make a case as to why service 

provision to the poorest of the poor is important. 

1.1 A CASE FOR WASTEWATER SERVICE PROVISION IN COLONIAS 

Access to infrastructure has direct impact on public health. Lack of wastewater 

and solid waste disposal infrastructure lead to spread of waterborne and vectorborne 

diseases. Coupled with poverty, lack of health infrastructure, lack of safe housing and 

low education attainment these ailments highly affect the quality of life of the colonia 

residents. Schoolchildren are at a disadvantage compared to their peers when they miss 

school on account of falling ill. Adults lose working days that can lead to loss of job and 

economic instability due to disease. Disease further financially burdens the residents' 

already limited income. The overall quality of life goes down because of the lack of 

infrastructure like wastewater services.  

The low quality of life of colonia residents has larger ramifications. The 

American Community Survey 5 year survey data by the US Census Bureau estimates the 

employment rate in colonias at around 50 percent5. This means colonias contribute 

                                                 
3 Texas Office of the Secretary of State 84th Regular Legislative Session. (2014). Tracking the Progress of 

State Funded Projects that Benefit Colonias , p 3. Austin, TX : US Government Printing office 
4 IBID 
5 As reported in Las Colonias in the 21st Century - Progress along the Texas-Mexico Border by the Federal 

Reserve Bank of Dallas p 2. (2015) 
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approximately 200,000 people in the Texas labor force. If current trends continue, Texas 

loses quite a big number of its labor force to avoidable ailments. Further, instances of 

disease increase the health burden in public hospitals serving the region. Contagious 

diseases like cholera and hepatitis A not only affect colonia residents but can potentially 

put surrounding communities at risk too. Septic systems not maintained properly pollute 

groundwater resources. When adequate infrastructure is not in place for disposing solid 

waste and sewage, it gets dumped in the Rio Grande polluting the river. Apart from 

polluting the environment, lack of sanitation infrastructure poses a threat to health of the 

surrounding communities encountering affected resources. In conclusion, apart from 

being the right thing to do, the economic ramifications and public health risks of inaction 

are too great to ignore, making it imperative to solve the colonia infrastructure problem. 

1.2 RESEARCH QUESTION 

Keeping in mind the economic, health and justice ramifications of inaction, any 

intervention would need a plan of how to address the issues. In Texas, Senate Bill 2 and 

other regulations have targeted infrastructure provision as means of abating potential 

disease outbreaks. In the context of these regulations, this study looks at what factors 

have affected wastewater service provision in Texas colonias and in what order do they 

affect service provision. Such a study of these factors would help directing future actions. 

For example, if shortage of finance affects service provision the most, then State actions 

would need to concentrate on somehow increasing the financing capacities of these 

communities. This could be done by increasing education and employment opportunities 

or channeling funding in the region. Another example would be that if location within a 

floodplain deters service provision due to difficulty in constructing infrastructure, then 

actions may concentrate on innovative technologies that are effective yet decrease cost or 
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a relocation program for residents etc. The last piece that the research studies is if health 

threat from a colonia affects service provision more than the financing capacity of 

colonia. This piece is important because it helps frame the argument when advocating for 

services in such communities. For example, let us assume that a bill is being passed in the 

legislature to increase funding for colonia communities. If health threat is indeed a 

motivating factor, stating an argument within the framework of health may resonate more 

than an argument that the region needs more funds. Hence, the objective of this 

professional report is to investigate the following two questions: 

1. What factors affect wastewater service provision in Texas colonias? 

2. In what order do identified factors affect wastewater service provision in Texas 

colonias, in particular if health threat from a colonia affects service provision more than 

the financing capacity of colonia? 

1.3 BRIEF OUTLINE OF REPORT 

To answer the first question, that of what factors affect service provision, this 

report first outlines the history of growth of colonias and their current predicaments. 

These are covered in chapter two. Chapter three looks at case studies of communities 

that, like colonias, are riddled with issues such as their low political voice, low education 

levels, low income levels and lack of services. Chosen case studies include informal 

developments in Kigali, Rwanda and Cape Town, South Africa, African American 

neighborhoods during the time of Jim Crow and American Indian Reservations. The 

chapter also covers a detailed explanation regarding choice of these case studies. Chapter 

three concludes with what may be the possible factors affecting service provision in 

Texas colonias. Chapter four employs a logit analysis to see which factors affect service 
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provision more than others, including assumptions and methodology of analysis. The last 

chapter discusses the findings of chapter two, three and four and concludes this report. 
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Chapter 2:  Context:  A history of Texas colonias and present conditions 

While colonias exist in multiples states in the US, Texas colonias have their own 

unique features due to regulations and political climate in Texas. Location of most 

colonias is along the U.S.- Mexico border. However, there colonias throughout the state. 

This section deals with defining what constitutes a colonia community in Texas, 

specifically the ones located along the border, and its nature. The nature of Texas border 

colonias is a function of the history of economic development along the U.S.-Mexico 

border and policy responses to this development. This chapter sets the context up for how 

the colonias have evolved over time and their current state, especially in terms of 

wastewater services. 

2.1 DEFINITION OF COLONIAS FOR TEXAS 

The term colonia is a Spanish word meaning neighborhood or community. 

Perhaps due to high representation of Spanish speaking groups in the border 

communities, the developments inherited the term colonias. Official definition of 

colonias differs from agency to agency. This section discusses definitions of colonias by 

agencies that affect wastewater service provision. 

Senate Bill 99 that became effective on June 15, 2007 charges the Secretary of 

State's office (SOS) with three tasks. First to develop and maintain a colonia 

identification system, second to create and maintain a statewide system for classifying 

colonias with highest public health risks; and third to report on the progress of state 

funded infrastructure projects in border region colonias.6 SOS defines a colonia as a 

residential area along the Texas-Mexico border that may lack some of the most basic 

                                                 
6 Texas Office of the Secretary of State 84th Regular Legislative Session. (2014). Tracking the Progress of 

State Funded Projects that Benefit Colonias, p 11. Austin, TX : US Government Printing office 
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living necessities, such as potable water, septic or sewer systems, electricity, paved roads, 

or safe and sanitary housing.7 The SOS further categorizes colonias into Red, Yellow or 

Green colonias depending on the extent of public health risk they may be. This 

classification is limited to six counties of El Paso, Hidalgo, Cameron, Webb, Starr and 

Maverick that have the majority of colonias in the state. A Red classification stands for 

colonias that lack platting, potable water, or adequate wastewater disposal. They 

potentially pose the greatest public health risk.8 Yellow colonias are colonias with 

existing potable water service (via private well or public system) and that use an 

approved wastewater disposal system but without adequate road paving, drainage or a 

solid waste disposal system posing an intermediate health risk.9 Green colonias are 

colonias that have access to all the aforementioned services and pose the lowest level of 

risk to human health.10 The SOS definition clearly understands colonias within the 

framework of potential public health risk and environmental hazard. It  focuses its actions 

on provision of infrastructure to counter this threat. 

The other agency that plays a key role in provision of wastewater infrastructure in 

Texas colonias is the Texas Water Development Board (TWDB). In 1989, the 71st 

Legislature created Economically Distressed Areas Program (EDAP) to finance 

construction of basic water and wastewater services to correct immediate public health 

and safety concerns in economically distressed areas, and established Model Subdivision 

Rules (MSR), empowering local county and city governments to prevent additional sub-

                                                 
7 Texas Office of the Secretary of State 84th Regular Legislative Session. (2014). Tracking the Progress of 

State Funded Projects that Benefit Colonias, p 24. Austin, TX : US Government Printing office 
8 Texas Office of the Secretary of State 84th Regular Legislative Session. (2014). Tracking the Progress of 

State Funded Projects that Benefit Colonias, p 13. Austin, TX : US Government Printing office 
9 IBID 
10 IBID 
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standard development. TWDB’s Economically Distressed Areas Program (EDAP) 

defines “economically distressed area” as an area in which water supply or sewer services 

are inadequate to meet minimal needs of residential users, financial resources are 

inadequate to provide services to satisfy those needs, and the area was an established 

residential subdivision prior to June 2005.11 For the purpose of service provision by 

TWDB, colonias fall within the definition of economically distressed areas. Under 

different programs, colonias may be eligible for funding depending if they are within 50 

miles of the border or 150 miles of the border. Unlike the definition of SOS, definition of 

colonias by TWDB does not have geographical limits. However, to acquire finance under 

different programs, colonias have to be within certain distance of the border. Under 

EDAP, primary interventions of the TWDB are of water and wastewater service 

provision. EDAP was created to finance construction of basic water and wastewater 

services to correct immediate public health and safety concerns in economically 

distressed areas. We see that the TWDB also functions within the logic of infrastructure 

provision to minimize public health risks. 

It is important to understand that the phenomenon of colonias poses a social 

challenge to the state of Texas. The way Texas defines colonias reflects how the 

government agencies see the issues in colonias and hence, the interventions that they 

make in colonias. The next section discusses how colonias help fill an important gap in 

services for housing as an affordable housing option. However, efforts of State and 

Federal agencies have concentrated on infrastructure provision to mitigate public health 

risks. Provision of infrastructure increases the value of these settlements resulting in loss 

                                                 
11 Texas Water Code, §17.921  in Texas Office of the Secretary of State 84th Regular Legislative Session. 

(2014). Tracking the Progress of State Funded Projects that Benefit Colonias, p 26. Austin, TX : US 

Government Printing office 
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of the affordability factor of colonias. Unfortunately, various agencies working in 

colonias do not act on primary problems of colonias; lack of education, economic and 

community development.12 Colonias are thus viewed as unwanted threats to public health 

rather than an opportunity for affordable housing. 

 

2.2 HISTORY 

2.2.a. Colonia growth in time 

The formation of colonias along the U.S.-Mexico border primarily took place in 

two phases. Early settlements were established in the early 1900, as laborers migrated 

north from Mexico in search of jobs along the border. The second wave was in the early 

1960s, a result of the Bracero Program, which brought Mexican farmworkers to the U.S. 

to fill job shortages in agriculture.13 This pattern continued to grow significantly until 

1990s. In that time the border economy has changed dramatically from a production 

system based on basic agricultural and extractive activities to one that now boasts highly 

diversified commercial, industrial and service sectors that form part of the modern global 

economy. Yet much of the activity in border cities continues to be based on assembly 

operations and other forms of low cost labor,14 continuing to be economic opportunity for 

many uneducated migrants.  

                                                 
12 Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: Urbanization by Stealth, p 6 

Austin, TX: University of Texas Press.  
13 Arizmendi, Lydia, David Arizmendi, and Angela Donelson. 2010. “Colonias Housing and Community 

Development.” In The Colonias Reader: Economy, Housing, and Public Health in U.S.-Mexico 

Border Colonias, edited by Angela J. Donelson and Adrian X. Esparza, 87–100. Tucson: 

The University of Arizona Press.  
14 Martinez, O. J. (2010). The U.S.-Mexico Border Economy. In A. J. Donelson & A. X. Esparza (Eds.), 

The Colonia Reader - Economy, Housing, and Public Health in U.S. - Mexico Border Counties (pp. 15-29). 

Tuscon, AR: The University of Arizona Press.  
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As this region grew in population, it faced a major shortage in affordable housing. 

Unscrupulous developers responded to this shortage by capitalizing on four factors: high 

consumer demand, a supply of idle agricultural land, absent or lax land development 

regulation and a legal mechanism for land sales called Contract for Deed.15 What 

emerged was the phenomenon of colonias. Developers bought land, platted it and sold 

individual plots. Buyers, often of low-income groups, would enter into Contract for Deed 

with the developer where they would pay monthly installments of about $100 to pay off 

the total cost of land over years. They had to build housing on it on their own. Developers 

made empty promises of providing infrastructure like roads, water, wastewater, waste 

collection and electricity in the future. There was no legal regulation that made it 

mandatory for developers to provide these services. Additionally, Contract for Deed had 

clauses that would lead to transfer of title back to the developer if the buyer defaulted 

even one payment. All improvements made on the plot were included in this transfer. 

Contract for Deed was often written in English. The majority Spanish speaking buyers 

who were also not familiar with the legal rights in the US hence fell prey to the conniving 

ways of these developers.  

2.2.b. Colonias a public health threat 

A lack of basic infrastructure is therefore a typical characteristic of colonias.  At 

the time, the response of Texas government agencies was to ignore the problem of 

colonias.16 For a long time colonia developments were too far away from existing cities. 

They were an out of sight out of mind problem and easy to ignore. However, as cities 

                                                 
15 Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: Urbanization by Stealth, p 90 

Austin, TX: University of Texas Press.  

 
16 Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: Urbanization by Stealth, p 90 

Austin, TX: University of Texas Press. 
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expanded their extra territorial jurisdiction boundaries (ETJ), they began to creep up on 

existing colonias. In 1986, principal leaders like Governor Mark White, Lt. Governor Bill 

Hobby, Comptroller Bob Bullock, and State Treasurer Ann Richards recognized the crisis 

situation of colonias.17 The public perception of colonias was that of a public health risk, 

a cause of a possible cholera outbreak, and a stigma on one of the richest states in one of 

the most developed nations of the world. Colonias conditions appeared as "Third World" 

conditions in the political rhetoric.18 To add to this, there was mounting pressure from the 

Federal government to take action to improve the conditions to minimize health risks 

from these developments and also limit the growth of colonias. 

 

2.2.c. Texas Response: Senate Bill 2 - MSR and EDAP 

Texas responded to this shift in political rhetoric by passing Senate Bill 2 (SB2) in 

1989.19 SB2 had two major components, the creation of Model Subdivision Rules (MSR) 

and the establishment of the Economically Distressed Areas Program (EDAP) to be run 

by the Texas Water Development Board (TWDB).20 TWDB’s Economically Distressed 

Areas Program (EDAP) defines “economically distressed area” as an area in which water 

supply or sewer services are inadequate to meet minimal needs of residential users, 

financial resources are inadequate to provide services to satisfy those needs, and the area 

                                                 
17 Wilson, Robert, and Peter Menzies. 1997. "The Colonia Water Bill: Communities Demanding Change." 

In Robert Wilson (ed.), Public Policy and Community: Activism and Governance in Texas, pp229-274. 

Austin: University of Texas Press in Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: 

Urbanization by Stealth, p 90 Austin, TX: University of Texas Press. 
18 Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: Urbanization by Stealth, p 131 

Austin, TX: University of Texas Press. 
19 IBID 
20 Stevenson, R. A. (2002). New Policies for Alternative Wastewater Technology in Texas Colonias 

(Unpublished master's thesis). University of Texas at Austin. p10 
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was an established residential subdivision prior to June 2005.21 EDAP allows counties 

along the border to access Federal funding from the U.S. Environmental Protection 

Agency (EPA). However, to qualify for Federal funding, counties are expected to adopt 

MSR to stem the growth of colonias. Under MSR, a developer has to officially plat the 

subdivision under new stricter regulations and ensure provision of water and wastewater 

services. If the developer is unable to provide the infrastructure, they have to provide a 

financial guarantee through a posted bond. These regulations are applicable to any land 

subdivided into tracts that are five acres or smaller. It is important to note that of the 107 

counties in Texas that meet the geographical criterion, only 22 qualify for EDAP and also 

that these regulations do not apply to existing (grandfathered) colonias.22 

2.2.d. Stemming colonia growth: Senate Bill 336 & House Bill 1001 

Apart from SB2 other regulations passed by the Legislature, which are of 

significance in influencing the nature of colonia developments, are Senate Bill 336 and 

House Bill 1001. Senate Bill 336 (SB 336) was passed in the September of 1995 to 

protect customers against the rampant deception of Contract for Deed transactions. 

Common abuses of Contract for Deed include never providing a copy of the contract to 

the purchaser; oral rather than written contracts; contract in English for exclusively 

Spanish-speaking populations; exorbitant late payment fees, and even contracts that never 

amortized the principal.23 SB 336 addressed several of the aforementioned problems. It 

                                                 
21 Texas Water Code, §17.921  in Texas Office of the Secretary of State 84th Regular Legislative Session. 

(2014). Tracking the Progress of State Funded Projects that Benefit Colonias. Austin, TX : US 

Government Printing office.  p 26 
22 Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: Urbanization by Stealth. Austin, 

TX: University of Texas Press. p 93 
23Jensen, J.A., 1996. Regulation of Residential Contracts for Deed in Texas: Senate Bill 336 and Beyond. 

M.A. Professional Report, LBJ School of Public Affairs, UT-Austin. in Ward, P. M., & Carew, J. (2000, 

November 16). Tracking land ownership in self-help homestead subdivisions in the United States: The case 

of Texas ‘‘colonias’’. Land Use Policy, 18, 165-178. Retrieved June 22, 2016. p 170 
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required sellers to disclose information such as the availability (or not) of services, 

encumbrances on the property, and to provide a Spanish translation of the contract.24 To 

track colonia ownership through public records, it declared that after 4 years or 48 

monthly payments simple outright forfeiture no longer applies. In all contracts drawn 

after September 1995, the vendor is required to record title in the purchasers name within 

30 days of the final payment. The vendor was also required to record the contract and 

record the early termination of any contract.25 Enforcement of this legislation created 

significant penalties for developers for non-compliance. Increasingly, developers avoided 

Contract for Deed but instead adopted "Special Warranty Deed with Vendor's Lien" 

where the title is transferred at the very outset rather than upon completion of the 

contract.26 SB 336, however, is applicable only in colonias that are within 200 miles of 

the border. 

House Bill 1001 (HB 1001) is another regulation that aimed at stopping the 

proliferation of new colonias. Passed in 1995 it required developers in certain counties to 

get county approval of subdivision plats and provide water, sewage and drainage 

services.27. This strict requirement leads to open land becoming unavailable for colonia 

development. It is important to note that Contract for Deed still exists in Texas as a legal 

option.  

                                                 
24 Ward, P. M., & Carew, J. (2000, November 16). Tracking land ownership in self-help homestead 

subdivisions in the United States: The case of Texas ‘‘colonias’’. Land Use Policy, 18, 165-178. Retrieved 

June 22, 2016. p 170 
25 IBID 
26 IBID 
27 Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: Urbanization by Stealth. Austin, 

TX: University of Texas Press. p 93 
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2.2.e. Colonias - an unresolved problem 

Between Contract for Deed, SB 336 and HB 1001 colonia growth can be 

effectively stemmed. However, colonias are a housing solution that fill in an important 

gap in services in the border counties. The aforementioned regulations of SB2, SB336 

and HB 1001 do not address the housing issue at all, instead define the housing solution 

that colonias are as a public health threat and environmental hazard that needs to be 

stemmed and solved through infrastructure improvements. The key problem of a lack of 

affordable housing remains unaddressed. Counties are known to lack resources and will 

to enforce the regulations set by the Legislature. It leads to a situation of stacking 

administrative hurdles for the betterment of colonia residents and still continuing to 

compound the very core of the issue i.e. lack of affordable housing. In the light of this 

view of colonias, that of public health threat, this paper posits that maybe public health 

threat and not financial ability of colonias influences service provision more. This 

hypothesis is further discussed in chapter four. 
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2.3. CURRENT DEMOGRAPHICS  

 

Illustration 1: Location of colonias in Texas 

As seen in the map, most colonias are concentrated in El Paso or in the Lower Rio 

Grande River area, in the counties of Hidalgo and Cameron. Out of the 2087 colonias 

Cameron has 172 colonias, El Paso has 292, Hidalgo has 846 and Webb has 55 colonias. 

Together they house 65 percent of the total colonias. The total population residing in 

colonias is 418,558 and around 85 percent of these residents are American born 

citizens28. Cameron houses 46,869 colonia residents, while El Paso a more densely 

                                                 
28 F. (2015). Las Colonias in the 21st Century - Progress along the Texas-Mexico Border. Dallas, TX: 

Federal Reserve Bank of Dallas -Community Development.  
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populated county houses 77,169. Hidalgo has the highest number of colonia residents at 

138,610. Webb has a comparatively smaller number of colonia residents at 19,91629. As 

seen in the map, while many colonias are in rural areas at quite a distance from cities, 

there are examples of colonias within city's incorporated areas too. 

About 96 percent of the colonia population is Hispanic compared to 37 percent 

overall in the state of Texas30. As discussed in previous sections colonias are resided 

most commonly by this race. Colonias also have a relatively younger population with the 

median age at 27 years compared to median age in Texas of 33.6 years31. Education 

attainment in typically low in colonias. Around 50.4 percent of colonia residents do not 

have a high school diploma compared to the state average of 19.6 percent. Around 5.5 

percent have college degrees or higher which is quite low compared to 26.1 percent in the 

state of Texas32. Colonia residents also have a high unemployment rate. Unemployment 

rate in colonias is at 10.8 percent compared to the state at 7.3 percent33. Median 

household income in colonias is at $28,928, a little more than half of the state median 

household income of $50,92034. Around 42 percent of colonia residents are under poverty 

compared to the state where 17 percent of the population is under poverty35. 

 

                                                 
29 IBID 
30 IBID 
31 IBID 
32 IBID 
33 IBID 
34 IBIID 
35 IBID 
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2.4. CURRENT STATE OF WASTEWATER INFRASTRUCTURE 

 

Illustration 2: Color class of colonias 

The Office of Secretary of State (SOS) keeps a track on the number colonias in 

the state of Texas. They maintain a classification system that categorizes a colonia as 

"Red", "Yellow" and "Green" depending on the level of public health risk they pose. The 

SOS determines the level of public health risk a colonia poses by basing it on the level of 

infrastructure that services the colonia. A Red classification stands for colonias that lack 

platting, potable water, or adequate wastewater disposal and potentially posing the 
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greatest public health risk.36 Yellow colonias are colonias with existing potable water 

service (via private well or public system) and that use an approved wastewater disposal 

system but without adequate road paving, drainage or a solid waste disposal system 

posing an intermediate health risk.37 Green colonias are colonias that have access to all 

the aforementioned services and pose the lowest level of risk to human health.38 This 

classification is limited to the six counties of El Paso, Hidalgo, Cameron, Webb, Starr 

and Maverick that contain the majority of the colonia population. 

 

Basic 

Infrastructure 

Service 

Total 

Colonias in 

2010 

Percent 

Colonias in 

2010 

Estimated 

Population in 

2010 

Percent 

Population in 

2010 

Red 353 19.34 percent 44,526 12.07 percent 

Yellow 519 28.43 percent 126,334 34.24 percent 

Green 891 48.82 percent 194,085 52.60 percent 

Unknown 62 3.40 percent 4,062 1.10 percent 

Table 2.1: Level of infrastructure in Texas Colonias in 2010.                                  
Source: Texas Office of Secretary of State 

Basic 

Infrastructure 

Service 

Total 

Colonias in 

2014 

Percent 

Colonias in 

2014 

Estimated 

Population in 

2014 

Percent 

Population in 

2014 

Red 337 18.17 percent 37,862 10.25 percent 

Yellow 555 29.94 percent 115,980 31.39 percent 

Green 922 49.73 percent 214,220 57.98 percent 

Unknown 40 
2.16 percent 

1,420 
 0.01 

percent 

Table 2.2: Level of infrastructure in Texas Colonias in 2014.                                  
Source: Texas Office of Secretary of State 

                                                 
36 Texas Office of the Secretary of State 84th Regular Legislative Session. (2014). Tracking the Progress 

of State Funded Projects that Benefit Colonias, p 13. Austin, TX : US Government Printing office 
37 IBID 
38 IBID 
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 The above tables 2.1 and 2.2 show the availability of infrastructure in colonias in 

the six border counties in the year 2010 and 2014. As per these tables around 10.25 

percent of the colonia population still does not have basic services such as potable water 

or wastewater and sanitation services. It must be noted that even amongst colonias that 

use an approved wastewater system, it is possible that the system is a septic system. 

Many colonias find it difficult to maintain their septic systems. This leads to pollution of 

the groundwater table and hence to the private and public wells dug in the area.  

Other issues with existing wastewater infrastructure that are detailed in the 

following section. A break up of the Red, Yellow and Green colonias by counties is 

shown in the table below. 

  

County 
Color 

Classification 

Number of 

Colonias in 

2014 

Percent of 

Colonias 

in 2014 

Estimated 

Population in 

2014 

Percent 

Population 

in 2014 

Cameron Green 95 48.47 % 37,485 66.93 % 

 Yellow 44 22.45 % 11,448 20.44 % 

 Red 55 28.06 % 7,072 12.63 % 

 Unknown 2 1.02 % 0 0.00 % 

El Paso Green 202 61.34 % 63,097 69.66 % 

 Yellow 71 21.58 % 23,651 26.11 % 

 Red 54 16.41 % 3,757 4.15 % 

 Unknown 2 0.61 % 77 0.00 % 

Hidalgo Green 471 50.43 % 75,868 50.50 % 

 Yellow 353 37.80 % 60,200 40.07 % 

 Red 99 10.60 % 12,929 8.60 % 

 Unknown 14 1.50 % 1,238 0.82 % 

Starr Green 111 43.36 % 17,656 51.71 % 

 Yellow 35 13.67 % 4,468 13.09 % 

 Red 88 34.38 % 11,914 34.90 % 
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 Unknown 22 8.60 % 105 0.31 % 

Webb Green 16 25.81 % 7,048 46.31 % 

 Yellow 11 17.74 % 6,541 42.97 % 

 Red 35 56.45 % 1,633 10.72 % 

 Unknown 0 0.00 % 0 0.00 % 

Maverick Green 27 36.49 % 13,066 56.09 % 

 Yellow 42 56.76 % 9,707 41.67 % 

 Red 5 6.76 % 522 2.24 % 

 Unknown 0 0.00 % 0 0.00 % 

Table 2.3: Level of infrastructure in individual Texas Colonias in 2014.                                  
Source: Texas Office of Secretary of State 

Table 2.3 shows that in terms of infrastructure, including wastewater 

infrastructure El Paso is the best served county with almost 70 percent of its colonia 

population receiving services. It is important to note that El Paso is also the most compact 

county. El Paso is followed by Cameron at 67 percent, Maverick at 56 percent, Starr at 52 

percent, Hidalgo at 51 percent and then Webb at 46 percent in the respective order. El 

Paso and Hidalgo contain the largest numbers of colonia and colonia residents. With 

Hidalgo only serving 51 percent of its colonia population, it is safe to say that majority of 

the colonias not served are in the Hidalgo county. 

2.4.a. Types of Wastewater services in Texas Colonias 

Texas colonias, when serviced, are serviced by a wide variety of wastewater 

infrastructure. Some colonias are served by the traditional piped system, often an 

extension of the existing network in a nearby city or incorporated area and also with 

septic systems. At the same time, there are many colonias that have no access to either of 

the above systems and resort to cesspools, outhouses and pit latrines. This section briefly 
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describes the types of wastewater systems prevalent in Texas colonias with their pros and 

cons. 

When TWDB funds projects for wastewater service provision in Texas colonias, 

it mainly funds centralized conventional piped systems. These constitute large municipal 

wastewater treatment facilities and constituent gravity flow collection systems. It is easier 

to service colonias close to existing cities with this system. However, this is not true for 

many colonias that can be more than fifty miles away from a major city. This increases 

the cost of service provision. Additionally, many colonias are within a floodplain or in 

areas with unfavorable soil conditions. This further increases the cost of service 

provision, often making centralized piped systems unviable for colonias. Centralized 

systems also need substantial input in terms of technical resources for planning, which 

are found missing in these areas. Communities cannot build such systems through self-

help programs, making them rely completely on outside resources once again bumping 

up the costs of service provision. 

 For example in Starr county, in the colonia La Union, residents were hesitant to 

spend money on such a traditional wastewater system.39 They felt that the existing 

cesspools were functioning and they would rather spend their little financial resources on 

other pressing needs of the community. Additionally, the pressure of water from their 

supply was not enough to flush the sewage through the pipes to wastewater treatment 

facilities.  

Septic systems are an accepted rural system of wastewater service infrastructure. 

Their primary advantage is that they are decentralized systems. In Texas, it is possible to 

                                                 
39 Stevenson, R. A. (2002). New Policies for Alternative Wastewater Technology in Texas Colonias 

(Unpublished master's thesis). University of Texas at Austin. p 40 
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be up to code and still service wastewater needs with septic systems. However, these 

systems need a drain field to let out the treated effluent from the septic tank. State codes 

also require the lot to be at least one acre in size to allow a septic system.40 This size can 

be reduced to half an acre if the colonia has an existing piped water supply and does not 

draw water from a well within the plot. Septic systems need regular maintenance that 

may be time sensitive. If the system is not managed properly, nutrients from the tank 

overspill into the drain field and cause pollution of groundwater resources. Many colonia 

residents depend on onsite wells for water source and hence an unmanaged septic system 

can pose quite a health risk. At around $1500 apiece, along the border, septic tanks and 

complete septic systems are also too expensive for many colonia residents.41 

Traditional centralized piped systems and decentralized septic systems are the two 

kinds of wastewater infrastructure that abide to the State code. However, either does not 

service many colonias. These colonias have cesspools or outhouses to dispose their 

waste. They are the cheapest method of waste disposal and health wise, the most 

hazardous. Residents commonly dig cesspools directly underneath mobile homes or to 

the side of the residential space. They are single chambered with a checkerboard frame of 

cinderblocks capable of supporting a cement lid or simply large holes in the ground 

covered with plywood.42 A thick layer of scum will form over the sewage allowing some 

anaerobic decomposition to take place. Unfortunately, cesspools are often unlined and 

allow raw sewage to seep into the surrounding soil and groundwater. Unsealed cesspools 

and latrines present danger to children playing in the yard and cause diseases of the skin 

                                                 
40 IBID 
41 IBID 
42 IBID 
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resulting from contact with raw sewage.43 Standing water also increases mosquito 

proliferation which increases chances of dengue fever and St. Louis encephalitis.44 Many 

colonias are within floodplains. Heavy rainfall events lead to storm water mixing with 

sewage from these cesspools, which enters homes in flood events and increases the 

spread of disease. 

2.4.b. Financing Wastewater infrastructure in Texas Colonias 

Given that it was primarily environmental and health problem that spurred 

government action in the first place, state and Federal responses have focused upon water 

and wastewater service provision and financial aid.45 Funding for water provision is 

politically attractive because it promises to prevent the spread of colonia health problems 

to non-colonia populations.46 Yet, the Texas system of financing wastewater 

infrastructure is very bureaucratic and difficult to navigate47. This section lays out the 

various sources of funding available to Texas colonias, the due process to be followed 

and difficulties that arise within that process. 

2.4.b.i. Sources of Finance 

At the Federal level, major appropriations have been provided for water and 

wastewater projects through the Environmental Protection Agency (EPA), the former 

Farmer' Home Administration (FmHA) now the Rural Economic and Community 

Development Agency (RECDA), and the Department of Housing and Urban 

                                                 
43 IBID 
44 Interview with Andrea Abel, NAFTA Program Specialist, National Wildlife Federation, Austin Texas, 

June 2000 in Stevenson, R. A. (2002). New Policies for Alternative Wastewater Technology in Texas 

Colonias (Unpublished master's thesis). University of Texas at Austin. p 44 
45 Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: Urbanization by Stealth. Austin, 

TX: University of Texas Press. p 98 
46 IBID 
47 IBID 
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Development (HUD).48  RECDA provides funds for individual household level toilet 

construction. It can partner with other agencies for larger projects. HUD provides 

assistance through Community Development Block Grants (CDBG). The purpose of the 

grants is to provide decent housing, safe environments and economic development for 

low to moderate income people nationwide. It allows for 70 percent of the funds to be 

used for the direct benefit of low-income populations.49 10 percent of CDBG in Texas are 

reserved for colonias and are principally used for water and wastewater infrastructure.  

The EPA is the other major contributor that disbursed funds that the State agencies had to 

match. Part of these funds created the Border Environmental Infrastructure Fund (BEIF) 

that acts as EPA's primary funding mechanism for water and wastewater infrastructure.50  

On the State level, Texas Water Development Board (TWDB) and Texas 

Department of Housing and Community Affairs (TDHCA) provide majority of the 

funding for water and wastewater infrastructure in colonias. TWDB provides grant 

money and low interest loans to communities. The primary avenue is the EDAP under 

which there are multiple programs. As state funds cannot be used for the benefit of any 

individual, residential hook ups are difficult to implement through TWDB. TWDB seeks 

partnership with Federal or private funding sources to enable this. TDHCA has a Owner-

Builder Loan program.51  According to the self-help specifications a borrower must 

provide 60 percent of the labor necessary to build or rehabilitate the proposed housing.52 

                                                 
48 IBID 
49 Stevenson, R. A. (2002). New Policies for Alternative Wastewater Technology in Texas Colonias 

(Unpublished master's thesis). University of Texas at Austin. p 22 
50 IBID 
51 IBID 
52 Texas Department of Housing and Community Affairs, Office of Colonia Initiative, FYI Sheet, Austin, 

TX, August, 2000 in Stevenson, R. A. (2002). New Policies for Alternative Wastewater Technology in 

Texas Colonias (Unpublished master's thesis). University of Texas at Austin. p 26 
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Apart from these two major sources, there is a Small Towns Environment Program 

(STEP) which is a collaboration between TWDB, TDHCA, TGLO (Texas General Land 

Office) and other state agencies. These organizations provide a combination of grant 

money, loan of materials or equipment, education and training and professional 

assessments of community capacity. 

Under the provisions of the North American Free Trade Agreement (NAFTA), the 

U.S. and Mexico entered into a bilateral agreement in November 1993 that established 

the Border Environmental Cooperation Commission (BECC) and the North American 

Development Bank (NADB). The Federal funds get channeled through the NADB. 

2.4.b.ii. Process 

In Texas, especially in the border areas where colonias are located, there is 

ambiguity as to who is actually responsible for infrastructure provision. This is important 

as to become eligible for receiving funding, a colonia needs a sponsor applicant. A 

colonia itself cannot apply for funding. This sponsoring body could be a county, city, non 

profit water supply corporation or municipal utility district. Sponsoring a colonia not only 

means applying for funding, which requires technical, financial and environmental 

analysis but also means that this agency will be responsible for maintaining the 

infrastructure once built. Often, counties and small water corporations do not have the 

expertise or resources to manage large-scale infrastructure. This makes service provision 

difficult and cumbersome. Additionally, in order to be serviced colonia homes need to be 

up to code, which is expensive. To receive Federal funding they cannot be within a 

floodplain. Despite access to funding, many colonias do not have key infrastructure like 

wastewater due to the above-mentioned reasons. 
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Chapter 3:  Investigation of Factors Affecting Wastewater Services in 

Texas Colonias 

The previous chapter lays out the trend in growth of colonias in Texas and the 

nature of government response. Indeed, initial impetus to better conditions of living in 

colonias seems to have come from a framework of "public health". Once the program was 

set up, what factors may have affected service provision? According to conventional 

wisdom, lack of service provision is due to the resident's low ability to pay, their weak 

political influence and high cost of extending services to the poor.53 However, since a 

financing mechanism was set up for colonias, it leads to the question that while financing 

capacities of these communities may be a strong factor affecting probability of service 

provision, there are likely other factors affecting service provision. The foremost hurdle 

for colonias, in getting state or Federal funding, is being sponsored. Since some colonias 

have wastewater infrastructure and some do not, agencies in Texas must choose to 

sponsor colonias by prioritizing in some way. What may determine this choice? This 

section looks at existing research material that tries to delineate what these factors may be 

and which hold true for Texas colonias. 

3.1. FACTORS AFFECTING WASTEWATER SERVICE PROVISION IN TEXAS COLONIAS 

In Texas colonias, many variables shape the process of service provision 

including geography, settlement structure, the level of capital investment required, the 

cost to providers, the legal and institutional framework and of course, political will.54 

                                                 
53 Olmstead, S. (2004). Thirsty Colonias: Rate Regulation and the Provision of Water Service. Land 

Economics, 80(1), 136-150. 
54 Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: Urbanization by Stealth, p 132 

Austin, TX: University of Texas Press.  
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Geography, on which the colonia is built, may be unfavorable for infrastructure 

construction because it may be on steep slopes where it is difficult to build or maybe in 

floodplains where regulations do not allow building. On the other hand, flat terrains 

increase the cost of infrastructure due to addition of pumps to move the sewage in pipes 

and excessive use of water which is a scarce resource in this region. Settlement structures 

refers to density of residents, which due to economies of scale reduces cost of service 

provision, or number of colonias residents as a percentage of total population of the 

county which is a sign of political voice in the county. Leapfrog developments in Texas 

lead to lower densities and therefore higher costs of infrastructure construction.55  

Under the current funding mechanisms, wastewater infrastructure provided can 

only be traditional centralized piped systems. This also increases the cost of service 

provision. As explained in chapter three, colonias need a sponsoring agency and the issue 

of responsibility is complex due to the considerable ambiguity government and service 

provider jurisdictions.56 Further, even though maintenance or infrastructure is carried out 

by sponsoring agency, service provision itself is seen as a private venture. Many counties 

lack the resources or will to regulate the private constructions leading to a loss in quality 

and extent of infrastructure provided. All of these factors together influence wastewater 

service provision in Texas colonias. 

                                                 
55 IBID 
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3.2 FACTORS AFFECTING WASTEWATER SERVICE PROVISION IN INFORMAL 

COMMUNITIES IN DEVELOPING NATIONS 

Peter Applebombe titled his 1988 article on colonias in the New York Times 

"Along U.S. Border, A Third World is Reborn".57 Many have since compared colonias to 

third world conditions, finding it difficult to fathom that in one of the most developed 

nations in the world live thousands without access to clean drinking water or basic 

wastewater services. However, colonias do exist and are, in many respects, like informal 

communities in developing nations. It is beneficial to look at cases in developing nations 

to extract common patterns and factors affecting wastewater service provision in Texas 

colonias.   

Kigali, Rwanda's capital city, is a fast growing city where infrastructure provision 

is unable to keep up with the pace of population growth. In 1996, the population was 

358,200, but by 2010, it had increased to 1,135,428.58 Much of the urban growth has 

taken place in unplanned settlements that now accommodate 62.2 percent of the 

population.59 In the wake of such fast developments, these informal settlements are 

growing without access to steady supply of water and wastewater.  Sanitation related 

problems due to insufficient access to infrastructure include an increase in cases of 

                                                 
57 Applebome, P. (1988, March 27). Along U.S. Border, A Third World is Reborn. New York Times. 

Retrieved June 26, 2016, from http://www.nytimes.com/1988/03/27/us/along-us-border-a-third-world-is-

reborn.html?pagewanted=all  
58 National Institute of Statistics for Rwanda. 2012 Population and Housing Census: Provisional 

Results; Republic of Rwanda National Institute of Statistics for Rwanda: Kigali, Rwanda, 2012. in Tsinda, 

A., Abbott, P., Pedley, S., Charles, K., Adogo, J., Okurut, K., & Chenoweth, J. (2013). Challenges to 

Achieving Sustainable Sanitation in Informal Settlements of Kigali, Rwanda. International Journal of 

Environmental Research and Public Health, 10, 6939-6954. doi::10.3390  
59 Tsinda, A., Abbott, P., Pedley, S., Charles, K., Adogo, J., Okurut, K., & Chenoweth, J. (2013). 

Challenges to Achieving Sustainable Sanitation in Informal Settlements of Kigali, Rwanda. International 

Journal of Environmental Research and Public Health, 10, 6939-6954. doi::10.3390 
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diseases like dysentery, diarrhea and cholera.60 Providing basic infrastructure is thus 

recognized as a priority; however there are many hindrances. These are discussed below. 

A study published in the International Journal of Public Health and Research 

identified cost as a main barrier to service provision. The city lacks financial resources to 

afford a centralized sanitation system because of the high cost of the associated physical 

infrastructure that includes network of pipes, treatment plants and maintenance. 

Additionally, political, economic, ecological and social instabilities hamper completion 

of construction and maintenance of large centralized systems. Results from a household 

survey conducted by the study showed that the most important constraints to building 

sanitation facilities were lack of money (68.2 percent), topography (13.8 percent),  

insufficient space (12.3 percent), difficulty in obtaining permit (3 percent), lack of 

construction materials (2.4 percent), lack of specialized equipment (0.2 percent) and lack 

of information (0.2 percent).61 As observed during the transect walk, conducted by 

researchers, the informal settlements were constructed on the most undesirable land such 

as landslide-prone steep slopes, flood plains, swampy grounds, and rocky grounds that 

are hard to build on.62 High cost of constructing and maintaining centralized sewer 

systems adds debt burdens on a poor city like Kigali. The infrastructure needs to be 

directly cross subsidized and the chances of ever becoming economically sustainable are 

low. These systems also need high volumes of water to flush and transport the waste 

through the pipes, a resource that is not easily available to these communities. 

In Cape Town, South Africa makeshift settlements that do no meet regulations of 

conventional township developments are often characterized by low levels of 
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infrastructure. One of the foremost reasons for difficulty in providing infrastructure in 

these areas is lack of funding, and when funding is available, it only covers capital costs 

and not operation and maintenance costs that are generally high.63 Physical constraints 

like lack of space and wide roads add to difficulty in constructing wastewater 

infrastructure. Often, these developments are located away from bulk infrastructure 

making is expensive to lay fresh lines of pipes and adding new waste treatment plants64. 

Regulations in Cape Town prohibit supplying wastewater infrastructure if the 

development is on private land65. To add to the above factors, there is severe lack of 

coordination and cooperation between different departments and lack of coordination, 

making practice very different from policy laid out. 

From the case studies of Kigali and Cape Town, it becomes obvious that 

financing and physical constraints are some of the top most hindrances affecting 

wastewater service provision in their respective informal settlements. Regulations and 

administrative hindrances are some of the other factors. We may see them all at play in 

Texas colonias. The nature of administrative hurdles can be complex and is not within the 

scope of this study. Colonias would differ in financing capacities and physical constraints 

and have been included for further analysis. 

3.3 FACTORS AFFECTING WASTEWATER SERVICE PROVISION IN MINORITY 

COMMUNITIES IN UNITED STATES OF AMERICA 

Another area to look at case studies for factors affecting wastewater service 

provision in Texas colonias, is to look at how the U.S. government has responded 

                                                 
63 Pan, S., Armitage, N., & Ryneveld, M. (2014). Sustainable and equitable sanitation in informal 

settlements of Cape Town: A common vision? WISA 2014 Special Edition 2015, 41(2), 222-231. 
64 IBID 
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historically to the infrastructure needs of other minority groups in the country. The racial 

history of the U.S. has led to minority groups like African Americans and American 

Indians to be economically disadvantaged. The early twentieth century saw limited 

economic opportunities for these groups. Land use regulations and patterns of growth 

created minority neighborhoods and reservations. Lack of political voice, lack of 

financial strength and proximity to hazardous environmental conditions are some of the 

factors similar to Texas colonias. This section looks at the trend in service provision by 

the different branches U.S. government to minority groups such as African Americans 

and American Indians. It further looks at, if the criteria that affected service provision to 

minority groups would apply today to Texas colonias. 

Werner Troesken, economist at the University of Pittsburg, posits that in the light 

of the treatment African Americans received in the times of Jim Crow, it seems odd that 

Blacks would have received any waste and sewer service.66 While some researchers 

argue that Black and poor White neighborhoods received water and sewer service a half 

century or more after affluent White neighborhoods some suggest that Black 

neighborhoods in some cities, like Atlanta, may have never received service.67 Yet others 

suggest that Blacks received water and sewers, but only when Whites were able to 

internalize some benefit from extending service to Blacks.68 Troesken suggests that the 

focus on fear of epidemic disease and variation in the extent of segregation over time and 

                                                 
66 Troesken, W. (2002). The Limits of Jim Crow: Race and the Provision of Water and Sewerage Services 

in American Cities, 1880-1925. The Journal of Economic History, 62(3), 734-772. Retrieved from 

http://www.jstor.org/stable/3132554 
67 IBID 
68 Doyle, New Men, pp281-84; Galishoff, "Germs"; and Rabinowitz, Race Relations, pp.212-23 in 

Troesken, W. (2002). The Limits of Jim Crow: Race and the Provision of Water and Sewerage Services in 

American Cities, 1880-1925. The Journal of Economic History, 62(3), 734-772. Retrieved from 

http://www.jstor.org/stable/3132554 
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across cities is what influenced the nature and extent of water and sewer infrastructure 

provision.69 

The construction of sewers in Memphis, Tennessee was prompted by the yellow 

fever epidemic, then believed to be a result of unsanitary conditions, in 1878. An 

expedited construction of sewer systems followed leading to 78 percent of the population 

receiving service by 1890. Chelsea, a majority Black neighborhood, housed 20 percent of 

all Black and mixed-race addresses and 14 percent of all White addresses and received 

service last, in 1890. Almost the entire difference in access to service can be explained by 

the fact that Blacks were more likely than Whites to have lived in Chelsea.70 However 

due to the imperfect nature of segregation in Memphis, where 46 percent of Chelsea 

residents were White, discrimination in the provision of water and sewerage was costly to 

White, because denying Blacks services also required denying Whites services.71  

A slight contrast to Memphis was Savannah, Georgia where segregated housing 

patterns were more pronounced than in Memphis. Yellow fever epidemics struck 

Savannah in 1820,1854 and 187672, but unlike Memphis Savannah waited almost 22 

years to address the situation. Moreover, there is strong evidence that once Savannah 

authorities did respond to the threat of epidemic disease they provided poorer service to 

Black neighborhoods than to White neighborhoods. By 1900, almost 88 percent of White 

occupied addresses fronted streets with sewer mains; and only 59 percent of Black 

                                                 
69 Troesken, W. (2002). The Limits of Jim Crow: Race and the Provision of Water and Sewerage Services 

in American Cities, 1880-1925. The Journal of Economic History, 62(3), 734-772. Retrieved from 

http://www.jstor.org/stable/3132554 
70 IBID 
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72 Savannah, Report of the Mayor, p.1-16 in Troesken, W. (2002). The Limits of Jim Crow: Race and the 

Provision of Water and Sewerage Services in American Cities, 1880-1925. The Journal of Economic 
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occupied addressed fronted such streets.73 This is relevant because regulations at the time 

made it mandatory for addresses fronting streets with mains to connect to the sewer 

system, thus making it safe to assume that addresses fronting such streets had sewer 

services. 

In the case of wastewater service provision in African American neighborhoods in 

Memphis and Savannah, fear of epidemic was a motivation in providing services. 

However, the form of segregation affected the provision of services. Imperfect 

segregation in Memphis made it difficult to discriminate against Blacks without 

adversely affecting Whites living in close proximity. If local authorities would have 

denied access of services to Blacks they risked allowing waterborne diseases to spread 

from Blacks to Whites alienating White voters. In a more clearly segregated Savannah, 

the very same reasons of location put Blacks at a disadvantage in receiving sewer 

services.74 Hence, we see that fear of epidemic is a motivation to provide services to 

Blacks, but the nature of segregation also affects the level of service provided. 

Native Americans are among the most economically disadvantaged groups in the 

American society. Unemployment rates are high, and in year 2000 exceeded 50 percent 

on reservations. Poverty rates amongst Native Americans were as high as 26 percent.75 

As of 2000 census, 29 percent of adults lacked a high school degree and only 12 percent 

                                                 
73 Troesken, W. (2002). The Limits of Jim Crow: Race and the Provision of Water and Sewerage Services 

in American Cities, 1880-1925. The Journal of Economic History, 62(3), 734-772. Retrieved from 

http://www.jstor.org/stable/3132554 
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75 U.S. Census Bureau (2001a), based on 1998-2000 data, U.S. Census Bureau (2001b), Table 307, and 
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T. (2006). Public health investments and the infant mortality gap: Evidence from Federal sanitation 

interventions on U.S. Indian reservations. Journal of Public Economics, 90(8-9), 1537-1560. 
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had a bachelor's degree.76 In the 1950s, the American public grew increasingly aware of 

substandard living conditions on Indian reservations. Studies showing absence of water 

and sewer services and high infant mortality rates coupled with administrative change 

regarding Indian healthcare at the Federal level led to the Congress authorizing the 

Sanitation Facilities Construction (SFC) Act, 1959 to enable the provision of water and 

sewer systems for Indian homes, on and near reservations.77 While it may appear to be an 

altruistic action by the Federal government, other factors may also be at play. As early as 

1802, the Federal government attempted to control  infectious disease among Indians 

living near American military outposts, however researchers note that Senator Alan Bible 

(D-Nev) had received complaints from some White constituents about contamination of 

their water supply from tribal lands.78 Additionally, at the time of the Federal investment 

in sanitation, one witness from the Indian advocacy made the following remarks 

"One of the factor that cannot be emphasized too strongly… is that poor sanitation 

facilities on Indian reservations have a direct effect upon the health of the surrounding 

non-Indian communities…And when an effort is made to improve sanitation facilities on 

Indian reservation, we are, in fact, performing a service for non-Indian communities in 

the same area..So in those terms I think that this is merely legislation for general 

welfare."79 
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77 Watson, T. (2006). Public health investments and the infant mortality gap: Evidence from Federal 
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79 Published hearings for May5-6, 1959, Subcommittee testimony of Arthur Lazarus of the Association on 

American Indian Affaits (House of Representatives, 1959.) in Watson, T. (2006). Public health investments 

and the infant mortality gap: Evidence from Federal sanitation interventions on U.S. Indian reservations. 

Journal of Public Economics, 90(8-9), 1537-1560. doi:10.1016/j.jpubeco.2005.10.002 
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The effect or externalities of the SFC Act on surrounding White communities can 

be seen from the statistics as follows. Between 1960 and 1998, the infant mortality of 

Native American infants in reservation counties, serviced in infrastructure by the SFC 

Act, fell from 53 to 9 per 1000, while White infant mortality declined from 26 to 6 per 

1000.80 A study undertaken by Watson in 2006 proved that gastrointestinal and 

respiratory diseases tend to be ameliorated by improvements in water quality, largely 

determined by the sanitation system. White infants may have received services from the 

program under the SFC Act, explaining the drop in infant mortality numbers, like when 

the town got a new filtration system. Additionally, White infants could also benefit from 

the externality generated by healthier Native Americans in their community.81 The study 

also showed that the beneficial effect of sanitation investment on White respiratory 

disease was strongest in places where White households had greater levels of residential 

exposure to Indian households. While the declines in White infant mortality rates were 

small, the number of White infants surviving as the result of the program was greater than 

the number of Indian infants because of the relative size of the two groups. Thus the 

benefits would probably be large enough to justify Federal intervention even if the 

Federal government only valued White outcomes.82 

In summary, in the history of U.S. government intervention in service provision to 

minority groups, fear of an outbreak of epidemic and it reaching the White racial 

community has played a strong role. For Texas colonias, these case studies point us to the 

direction that public health risks in colonias that threaten the health of surrounding non-

                                                 
80 Watson, T. (2006). Public health investments and the infant mortality gap: Evidence from Federal 

sanitation interventions on U.S. Indian reservations. Journal of Public Economics, 90(8-9), 1537-1560. 

doi:10.1016/j.jpubeco.2005.10.002 
81 IBID 
82 IBID 
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colonia communities may be a factor in provision of wastewater services in the 

threatening colonias.  

3.4 FACTORS CHOSEN FOR ANALYSIS IN TEXAS COLONIAS 

The literature review in this section points to financing capacity of a community, 

political voice, political will, administrative procedures, regulations, geography or 

physical constraints and level of public health threat as possible reasons that affect 

service provision of wastewater infrastructure in those communities. In Texas, in addition 

to the factors mentioned above, access to a sponsoring agency is an influencing factor. 

The next chapter uses logit analysis to see what factors affect service provision more than 

others. Financing capacity may include the community's inherent capacity to fund 

services or eligibility and capacity to attract funding. It is difficult to numerically prove 

the amount of political voice a community has, as reasons may not be as simple as having 

the right to vote or not. Regulations would affect service provision in all colonias in a 

standard way and not show enough variability to conduct a logit analysis. Administrative 

procedure, particularly access to a sponsoring agency would have its own set of 

influencing factors, the study of which is beyond the scope of this report. The next 

chapter investigates the financing capacity of a community, physical constraints and level 

of public health threat as factors affecting service provision. The methodology to conduct 

logit analysis is further explained in the next chapter. 
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Chapter 4:  Logit Analysis:  Methodology, Assumptions, Model and 

Discussion 

To prioritize factors affecting service provision in Texas colonias logit analysis is 

employed in this report. Logit analysis is a statistical regression predicting the probability 

of a binary response of the dependent variable based on the independent variables used. 

Unlike linear regression, that defines the relationship between the dependent and 

independent variable, logistic regression only predicts probability of outcome for the 

dependent variable. The three main factors assessed are financing capacity, physical 

constraints and public health risk. The dependent variable is service provision, i.e. 

whether a colonia does or does not have wastewater service. The independent variables 

used to analyze against are explained in the following paragraphs. 

As mentioned in chapter three, for colonias to receive funding for infrastructure 

construction, they need a sponsoring agency that can be a city, county, water supply 

corporation etc. Access to a sponsoring agency thus becomes an important factor that 

affects service provision. To determine access to a sponsoring agency, this analysis 

would need to study what factors affect such an access. On determining factors, access to 

a sponsoring agency could have been used as a binary independent variable. However, 

studying these factors can be a complicated exercise and was not within the scope of this 

study. Thus access to a sponsoring agency is not included in this analysis. 

The sample data used in this analysis is from the four counties of El Paso, 

Hidalgo, Cameron and Webb, as they make up almost sixty five percent of colonias. The 

data of whether a colonia does or does not have wastewater infrastructure are taken from 

the Office of Attorney General (OAG). The data simply say whether a colonia has 

wastewater infrastructure or not; it does not mention if the colonia applied for funding 



 

 

47 

and got rejected. The infrastructure can be a piped system or a private septic systems. In 

previous sections this report talks about how septic systems are sometimes not well 

maintained, posing more of a health risk rather than providing infrastructure. To account 

for such colonias that have wastewater service provision but the service is not up to code, 

only colonias that have wastewater service and are also classified "Green" by the office 

of Secretary of State are used in the analysis as having wastewater infrastructure. Other 

colonias, that have wastewater infrastructure, but not the kind that meets state standards 

are considered as not having wastewater infrastructure. 

The independent variables used in the analysis are those showing financing 

capacity, public health risk or physical constraints of colonias. Per capita income and 

population size are used as measures to check for financing capacity. Both variables 

should be positively correlated to probability of service provision. An increase in per 

capita income would show an increase in financing capacity. A bigger population size 

accounts for economies of scale in serving colonias83 and should thus be positively 

correlated. Per capita income is taken from U.S. census 2014 at data at block group level, 

as this was the latest data available. All colonias within one block group have the same 

per capita income. For colonias spreading across two block groups, an average of per 

capita incomes of the two block groups is used. For colonias with more than seventy-five 

percent of colonia in one block group, the per capita income of that block group is used. 

Population data is at colonia level and sourced from the OAG. 

The variables of distance to nearest city and infection rate of sanitation related 

disease of hepatitis A, cholera and dysentery are used to measure level of public health 

                                                 
83 Olmstead, S. (2004). Thirsty Colonias: Rate Regulation and the Provision of Water Service. Land 

Economics, 80(1), 136-150. 
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risk. Distance to nearest city is an approximate variable for the level of integration of 

colonia with non-colonia communities. Other variables considered were location of work 

place for colonia residents and percentage of colonia children in the independent school 

districts. These two variables were difficult to access and the former was even difficult to 

convert into a numerical value to use in the logit model. The assumption here is that 

without wastewater infrastructure, the chances of colonia residents contracting disease 

will be high. If these colonia residents are in close proximity to the city then chances of 

them spreading the disease to the city will be higher compared to if they were further 

away. Additionally, colonias are known to use pit latrines and outhouses in absence of 

piped or approved septic wastewater systems. As discussed in previous sections pit 

latrine systems pollute the environment, groundwater resources and rivers. Proximity of a 

city to such environmental hazard would increase chances of spread of disease when city 

folk come in contact with the polluted environment. If a city is facing such a public 

health threat, chances of the city's or government's opinion to eradicate the source of 

threat is high. Such an opinion to eradicate the source of health threat may translate to 

service provision for these colonias. Hence, proximity to a city can be a variable 

explaining the extent of public health threat the colonia is. The closer the colonia to a 

city, higher the public health threat is, higher are the chances of service provision.  

Proximity to a city, however, is a mixed measure as it shows the level of public 

health threat but also that of cost of supplying infrastructure. Proximity to a city means 

that the wastewater treatment facilities can be shared, lowering the cost of service 

provision considerably. If distance from the treatment plant is shorter, lesser material 

would be used saving costs. Hence, proximity to the nearest city is not the best measure 

of public health risk. Location data of colonias is collected from the OAG. Distance is 
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determined by converting colonia polygon shapefiles into point shapefiles and taking 

euclidean distance in meters from the nearest city. The nearest city is an attribute of 

colonias in the OAG data. Colonias within incorporated limits have this attribute as zero. 

The second measure considered is infection rate of sanitation related diseases like 

hepatitis A, cholera and dysentery. While efforts were made to use this data at hospitals 

level, it was not easy to generate it. The assumption was that a hospital would probably 

serve both colonia and non-colonia population. A hospital with high rates of patients with 

sanitation related health complaints would possibly have colonias without adequate 

wastewater services. The reasons for high numbers of infection rates of the above-

mentioned diseases can be affected by other factors like immunity of the region or other 

factors. However, it is important to note the bi-national US-Mexico Environmental 

Program: Border 201284 and Healthy Border 201085 programs have identified access to 

drinking water and sanitation services as one of the most significant physical 

environmental determinants of health in rural areas along the US-Mexico border. 

While it would have been ideal to get the infection rates at the scale of hospitals, 

due to unavailability of data, this analysis uses data at the county level. County level data 

may make the model weak in predicting probability of service and relationship with 

                                                 
84 US Environmental Protection Agency & Secretaria de Medio Ambiente y Recurso Naturales. 

US-Mexico Environmental Program: Border 2012. A Mid-Course Refinement (2008–2012). 

Available online: nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P1001x6U.TXT (accessed on 15 

February 2015). in Hargrove, W., Juárez-Carillo, P., & Korc, M. (2015). Healthy Vinton: A Health Impact 

Assessment Focused on Water and Sanitation in a Small Rural Town on the U.S.-Mexico Border. 

International Journal of Environmental Research and Public Health IJERPH, 12(4), 3864-3888. 

doi:10.3390/ijerph120403864  
85 United States-Mexico Border Health Commission (USMBHC). Healthy Border 2010. An. Agenda 

for Improving Health on the United States-Mexico Border. Available online: 

http://www.borderhealth.org/files/res_63.pdf (accessed on 18 February 2015). in Hargrove, W., Juárez-

Carillo, P., & Korc, M. (2015). Healthy Vinton: A Health Impact Assessment Focused on Water and 

Sanitation in a Small Rural Town on the U.S.-Mexico Border. International Journal of Environmental 

Research and Public Health IJERPH, 12(4), 3864-3888. doi:10.3390/ijerph120403864  
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health. The data used is from 2006 to 2015. High instances of infections should correlate 

positively with wastewater service provision. 

The variables chosen for physical constraints are whether the colonia is in a 

floodplain or not and type of soil. Other variables considered were slope and depth of 

lithic rock or resistant surface. These were chosen to check whether the ground was 

conducive for laying underground infrastructure or not. Since the region is considerably 

flat, data will not show enough variability and hence this analysis does not use slope. If 

slopes were used steeper slopes would increase costs of laying infrastructure and hence 

be negatively correlated to service provision. Depth of lithic rock was difficult to locate. 

Whether the colonia is within a floodplain or not, is an attribute in the OAG 

location data. Presence in floodplain would negatively correlate with service provision. It 

would increase cost of laying infrastructure and also make the colonia ineligible for 

Federal funding. So presence in floodplain is a mixed inference, as it is a sign of effect of 

physical constrain but also financing capacity. Colonias within floodplain and partially 

within floodplain have value of 1 and those not in floodplain have value 0. Soil 

characteristic data is from U.S. Department of Agriculture looking at the linear 

extensibility percentage (LEP) of the soil profile. LEP is a measure of shrink-swell 

potential of soil determined by moisture content of soil86.  High percentage of shrink-

swell potential can damage buildings, roads and other structures87. Such soil would not be 

conducive for laying underground infrastructure like wastewater pipes. Hence, higher the 

LEP lesser are the chances of service provision. 

                                                 
86 USDA (n.d.). Linear Extensibility Percent. Retrieved August 01, 2016, from 

http://casoilresource.lawr.ucdavis.edu/gmap/help/defn-linear-extensibility.html  
87 IBID 
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The results of the logit analysis with these variables are shown below. 

 

Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Service 1364 0 1 .21 .406 

Population 1364 0 5337 207.14 427.171 

Income 1364 0 46153 1.28E4 4928.728 

Distance 1364 0 33645 4136.61 5996.207 

Floodplain 1364 0 1 .22 .414 

Cholera 1364 1 12 9.01 3.730 

Hep_A 1364 18 74 40.66 17.927 

Dysentery 1364 3 27 22.48 7.168 

LEP_WS 1364 1 17 3.99 3.737 

Valid N (listwise) 1364     

Table 4.1 Descriptive statistics of independent and dependent variables 

The table above is the descriptive analysis of the data. Sample size, or number of 

colonias analyzed are 1364. Out of these 21 percent of colonias have wastewater 

infrastructure acceptable by state code, and 79 percent of colonias are not served. 

Additionally, percentage of colonias in floodplain is at 22 percent, which means 78 

percent are not within floodplain. If colonias are located in floodplains, they are not 

eligible for funding, leaving 78 percent of colonias eligible for funding. Hence eligibility 

factor due to presence in floodplains is not the only effect floodplains have on service 

provision. If the only effect of location within floodplain was loss of eligibility, these 

remaining 78 percent colonias should have received funding. Hence, physical constraint 

of being in the floodplain is one of the reasons that has an impact on wastewater service 

provision. 
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Following are multiple iterations of the logit analysis carried out on the colonia 

data. The data are analyzed in several permutations to observe the effect of data at 

different scales and determine which variables affect service provision the most. 

The first iteration uses independent variables of population size, per capita 

income, distance from the nearest city, location within floodplain and linear extensibility 

percentage of soil. With the exception of the income data at block group level, the rest of 

the data are at colonia level. Infection rate data are not used as they are at county level, a 

scale large enough to skew the analysis. A following iteration will insert the infection rate 

data to observe results. The results of the first iteration are below. 

 

Classification Tablea 

 

Observed 

Predicted 

 Service 
Percentage 

Correct  0 1 

Step 1 Service 0 1066 14 98.7 

1 265 19 6.7 

Overall Percentage   79.5 

a. The cut value is .500    

Table 4.2 Classification Table Iteration One 

Overall predicted percentage of the first dataset is 79.5 percent. This means the 

model is predicting accurately as anything above 75 percent is a good model. 

Variables in the Equation 

  B S.E. Wald df Sig. Exp(B) 

Step 1a Population .001 .000 33.774 1 .000 1.001 

Income .000 .000 10.775 1 .001 1.000 
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Distance .000 .000 24.585 1 .000 1.000 

Floodplain -.632 .192 10.831 1 .001 .532 

LEP_WS -.083 .023 12.399 1 .000 .921 

Constant -.748 .232 10.382 1 .001 .473 

a. Variable(s) entered on step 1: Population, Income, Distance, Floodplain, LEP_WS. 

Table 4.3   Table showing variables in equation iteration one 

All variables are significant showing significance values less than 0.05. 

Population is positively correlated, showing an increase in population increases the 

probability of service provision. As predicted presence in floodplain and linear 

extensibility percentage of soil are negatively correlated to service provision. This means 

that if colonia is located within a floodplain or with an increase in LEP value, the 

likelihood of service provision decreases. Income and distance are showing neither 

positive nor negative coefficients. It is possible that these two variables do not have any 

relationship with the data or their coefficient is very small and positive, almost appearing 

to be zero. A positive coefficient would be according to the expectation of this data. 

However, it is also possible that the data is showing no relationship at all due to less 

variability. To test the variability, the distribution of income and distance are plotted in 

the following figures. 
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Graph 4.1 Distribution of income data 

The income data is somewhat normally distributed and positively skewed. While 

some of the high income values are not balanced by proportionately low values, the data 

shows variability with a large standard deviation of 12,802. However, income data are 

gathered at the block group level. It is possible that the block group scale skews the 

analysis. A block group with many unoccupied colonias or low density colonias may be 

large in physical size, leading to all these colonias with the same per capita income. 

Colonias located within incorporated limits may belong to block groups showing higher 

income due to presence of wealthier communities in the same block group, making the 

data inaccurate. However, from the current data distribution variability does not explain 

the zero value of coefficient. Since there is no negative sign with the coefficient, either 

the data is positively correlated with an extremely small positive coefficient or not 

showing any relationship at all. Since income is a strong indicator of financing capacity, 
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it is probably the former. The next variable used in the analysis is distance from the 

nearest city. The distribution of this data is shown in the chart below. 

 

 

Graph 4.2 Distribution of distance from nearest city data 

The black line in the chart above shows the mean of the distance of colonias from 

the nearest city. As can be seen from the chart, the data is skewed to the left. While the 

range of the data is 33,645 around 70 percent of the colonia are less than 4000 m away 

from the nearest city. Additionally, with a large range of 33,645, the standard deviation is 

as small as 5996.21, showing low variability. The coefficient of zero for the distance 

variable may be explained by this low variability. 

While significant, it is difficult to discuss the relationship of income and distance 

to the nearest city from the analysis above. Population, which is a function of financing 

capacity, is positively correlated to service provision. Increase in population by one 

person increases the chances of service provision by 1.001 times. Location within 
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floodplain, which is a function of physical constraint, is negatively correlated to service 

provision. A colonia outside of a floodplain is 0.53 times more likely to get service as 

compared to a colonia within a floodplain. The linear extensibility percentage of soil, also 

a function of physical constraint, is also negatively correlated to service provision. With 

increase in LEP at 0.01 percent the likelihood of service provision decreases by 0.92 

times.  

From the first iteration of analysis, financing capacity shows the strongest 

influence on service provision in Texas colonias, followed by physical constraints. Level 

of public health risk cannot be evaluated from this data as the only function of public 

health risk, distance from the nearest city, is significant but not showing conclusive 

results of influence on service provision. 

In the next iteration, one new variable, infection rates of hepatitis A, is introduced 

to the existing data set. The variables in this iteration are population size, per capita 

income, distance from nearest city, location in floodplain, linear extensibility percentage 

of soil and infection rates of hepatitis A. Infection rates are at county level, per capita 

income at block group level and the rest of the data is at colonia level. The results are 

shown below. 

Classification Tablea 

 

Observed 

Predicted 

 Service 
Percentage 

Correct  0 1 

Step 1 Service 0 1023 57 94.7 

1 51 233 82.0 

Overall Percentage   92.1 

a. The cut value is .500    
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Table 4.4 Classification table iteration two 

Overall predicted percentage of the first dataset is 91.2 percent which is good 

prediction. 

Variables in the Equation 

  B S.E. Wald df Sig. Exp(B) 

Step 1a Population .001 .000 38.267 1 .000 1.001 

Income .000 .000 1.059 1 .304 1.000 

Distance .000 .000 17.008 1 .000 1.000 

Floodplain -.036 .260 .019 1 .890 .965 

LEP_WS .069 .028 5.995 1 .014 1.071 

Hep_A .116 .006 324.552 1 .000 1.123 

Constant -7.367 .503 214.443 1 .000 .001 

a. Variable(s) entered on step 1: Population, Income, Distance, Floodplain, LEP_WS, Hep_A. 

Table 4.5  Variables in equation iteration two 

Addition of the infection rate data makes per capita income, location in floodplain 

and LEP data insignificant. As the infection rate data is at county level, it is skewing the 

logit analysis. While all variables are showing correlation as predicted, LEP is showing a 

positive correlation instead of predicted negative. The infection rate data is showing a 

positive correlation. An increase in one case of hepatitis A increases the likelihood of 

service provision by 1.12 times. However, these inferences are not conclusive as model is 

showing low values of significance and irregular correlations. On adding all three disease 

infection rates the following were the results 

 

Variables in the Equation 

  B S.E. Wald df Sig. Exp(B) 
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Step 1a Population .001 .000 21.914 1 .000 1.001 

Income .000 .000 .012 1 .913 1.000 

Distance .000 .000 27.408 1 .000 1.000 

Floodplain .344 .288 1.423 1 .233 1.410 

Cholera 1.896 368.215 .000 1 .996 6.659 

Hep_A .480 70.811 .000 1 .995 1.616 

Dysentery -.275 18.883 .000 1 .988 .760 

LEP_WS -.014 .035 .157 1 .692 .986 

Constant -33.419 5.948E3 .000 1 .996 .000 

a. Variable(s) entered on step 1: Population, Income, Distance, Floodplain, Cholera, Hep_A, 

Dysentery, LEP_WS. 

Table 4.6 Variables in equation iteration three 

The significance of all variables except for population and distance from the 

nearest city is exceptionally high. This third iteration is not a good model for analysis at 

all. The difference between the first two iterations and the third is the addition of more 

data at the county level.  The scale is too large to compare against the other data. 

However, as the health data is only available at county scale, this error cannot be avoided.  

On comparing the three iterations, the first is the best predictor of which factors 

affect service provision the most. Due to the coefficient of the variable, distance from the 

nearest city, being zero the iteration only compares functions of financing capacity and 

physical constraints and their effects on service provision. The magnitude of effect of 

financing capacity is more than that of physical constraints. From the current available 

data, financing capacity most affects service provision in Texas colonias. 
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Chapter 5:  Conclusion 

This report asks two questions -  

1. What factors affect wastewater service provision in Texas colonias? 

2. In what order do identified factors affect wastewater service provision in Texas 

colonias, in particular if health threat from a colonia affects service provision more than 

the financing capacity of colonia? 

In Texas colonias, many variables shape the process of service provision 

including geography, settlement structure, the level of capital investment required, the 

cost to providers, the legal and institutional framework and of course, political will.88 The 

literature review in chapter three points to financing capacity of a community, political 

voice, political will, administrative procedures, regulations, geography or physical 

constraints, level of public health threat and access to a sponsoring agency as possible 

reasons that affect service provision of wastewater infrastructure in those communities. 

On looking at the trend in growth of colonias and context in Texas, this report identifies 

the financing capacity of a community, physical constraints, level of public health threat, 

political will and access to sponsoring agency as factors affecting service provision.  

To answer the second question, financing capacity of a community, physical 

constraints and level of public health threat were chosen to be analyzed in a logit model. 

The initial impetus of providing infrastructure to these communities came from the 

Economically Distressed Areas Program (EDAP), created by the 71st Legislature, to 

finance construction of basic water and wastewater services to correct immediate public 

health and safety concerns in economically distressed areas, the expectation was that 

                                                 
88 Ward, P. M. (1999). Colonias and Public Policy in Texas and Mexico: Urbanization by Stealth, p 132 

Austin, TX: University of Texas Press.  
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level of public health threat would play a bigger role in service provision than financing 

capacity of a community. The dependent variable was whether a colonia received service 

or not. Independent variables used were per capita income and population size as function 

of financing capacity of a colonia, distance from the nearest city and infection rates of 

waterborne diseases as function for level of public health threat and lastly location within 

a floodplain and linear extensibility percentage of soil as functions of physical 

constraints. Due to the scale of the infection rates and income data not matching the rest 

of the data, relationship of these variables to the dependent variable could not be drawn. 

The analysis only compares functions of financing capacity and physical constraints, 

where the magnitude of effect of financing capacity is more than that of physical 

constraints. From the current available data, financing capacity most affects service 

provision in Texas colonias, thus answering the second question of the order in which 

factors affect service provision. This report is unable to answer if health threat from a 

colonia affects service provision more than the financing capacity of a colonia. For the 

logit analysis to answer this question, it would need the health data at the hospital level.  

Since the report employed a statistical analysis, factors such as political will, 

access to sponsor and administrative procedures could not be used in the analysis. 

However these factors are as important as the factors studied in this report. A different 

methodology would have to be employed to prioritize all affecting factors. 
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