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SUHMARY i 

This report presents the results of a reconnaissance-level 

study to evaluate the water and wastewater needs of the colonias 

in the Lower Rio Grande Valley. A planning period of 1986 through 

2010 has been designated as a means of defining the magnitude of 

the needs of the colonias. 

For purposes of this study, a colonia is defined as an 

unincorporated area populated as a primarily residential develop­

ment with at least some substandard housing and without benefit of 

adequate water supply or wastewater services. The study was spon­

sored by the Texas ;;'later Development Board, under whose overall 

management the study objectives and study approach were developed. 

The study comprised an inventory phase and a technical/f inancial 

alternatives phase. This report summarizes the findings of both 

phases of the project. 

The study area encompasses the tri·-county area of Carleron, 

Willacy, and Hidalgo counties. Of a total 770 un~ncorporated 

communities in the study area, 435 were identified as falling 

within the definition of a colonia. An estimated 71,478 persons 

reside in these colonias. 

On a county-by-county basis, Hidalgo County was found to 

contain the majority of colonia developrlents and hence the largest 

colonia population. Using a field survey as verification, the 

study identified the following number of colonias and estimated 

population by county. 
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Summer of 1986 
Number of Estimated 

County Colonias Population 

Hidalgo County 366 51,804 
Cameron County 65 17,037 
Willacy County 4 2,637 

TOTAL 435 71,478 

Data compiled by the Lower Rio Grande Valley Deve 1 opme nt 

Council, supplemented by field surveys performed by the Texas 

Hater Development Board, indicate that, of the total number of 

colonias identified, approximately 373 receive water into the 

colonias, but not necessarily to individual dwelling units within 

each colonia, through some recognized and publicly authorized 

water supplier, generally a nonprofit water supQly corporation. 

An additional 57 colonias receive water from undetermined sources. 

The remaining 5 colonias have no water supply. 

The available information shows that all 435 colonia units 

dispose of sanitary waste through onsite methods such as latrines, 

or septic tanks per individual dwellings. In virtually all cases, 

the current method of waste disposal is considered inadequate. 

To address the problem of water and wastewater needs at a 

reconnaissance level, the colonias were grouped into five classi-

fications based on common characteristics of population, popula-

tion density, and location. Only 5 percent of the colonias were 

identified as having no water service available. However, 

approximately 13 percent of the residences in colonias with 

TurnerCollie0Braden Inc. 
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water service were not directly connected to the system and are 

receiving water by some other means. Inadequate wastewater 

disposal was found to be a much more widespread problem in the 

colonias than the lack of potable water. As a result, however, 

in colonias with water service, approximately 13 percent of the 

residences were not connected to the system and are receiving 

potable water by some other means. The alternatives evaluated 

for water service were limited to the extension of existing 

sources via water supply corporations, municipalities, or utility 

districts. Water supply via the allocation of water rights was 

found to be a limiting factor in providing service to the colonias 

more so than the cost of expanding water facilities. This is 

particularly true in municipalities when, due to a 1971 State 

Court ruling, allocations may already have been committed. 

Inadequate wastewater disposal was found to be a much more 

widespread problem in the colonias than the lack of potable 

water. As a result, this study emphasizes wastewater disposal 

al ternatives. 

Corresponding to the five classifications of colonias were 

five approaches to sanitary waste disposal, namely: 

o Expansion of Existing Regional Systems 
o Developing Centralized Systems for One or More Colonias 
o Developing Cluster Systems Wi thin a Colonia 
o Maintaining or Developing Individual Onsite Septic Disposal 
o Maintaining an Improved Latrine System 

A basic assumption of the study was that water set"vice will be 

available to all the colonias by the year 2010. Thus, the use of 

TurnerCollie@Bradenlnc. 



iv 

latrine systems is viable only for the near-term in colonias not 

currently serviced by water, and a wastewater treatment-disposal 

system compatible with greater water use must be provided by the 

year 2010 for all colonias. 

Although a wastewater management approach is defined for each 

colonia identified, it is not the intent of this reconnaissance-

level study to recommend an exact solution for each colonia. 

Rather, the intent is to define, at a level compatible with the 

data available, a range of possible solutions and to provide the 

magnitude of cost to supply these services to serve as a basis 

for further planning. 

A solution matrix of technical and economic decisions was 

developed which resulted in the following distribution of poten-

tial solutions. 

Wastewater Alternative 

Expand Existing Regional Facilities 
Install Centralized Systems 
Install Cluster Systems 
Maintain Individual Onsite Septic Systems 

TOTAL 

Year 2010 
Number of 
Colonias 

137 
214 

54 
30 

435 

The probable cost needed to provide the water service 

improvements identified is approximately $46 million. Probable 

cost to provide wastewater service to all colonias can be expected 

to range from $93 million to $152 million, depending on specific 

regulatory and technical requirements as applied to the colonias. 
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CONCLUSIONS AND RECOMHENDATIONS i 

Although several of the colonias are relatively large and 

urban in character, the colonias identified in this study average 

about 25 acres in size and 260 persons in population. The average 

lot size is approximately 8,000 square feet. In addition to the 

435 colonias identified, several hundred more have been platted 

but are not physically occupied. Many of the residences in the 

colonias do not appear to have in-house plumbing. Yard taps for 

water supply are common, as are latrines for human waste disposal. 

Implementation of the water/wastewater systems will require some 

consideration of providing in-house plumbing as part of the 

implementation cost. 

Water service to the colonias is not limited by the economic 

cost of expanding facilities but is tied with the availability of 

water rights, an issue that is beyond the scope of this current 

study. Ultimately the most likely provider of water service to 

the colonias appears to be the existing water supply corporations. 

These corporations currently serve a majority of the colonias 

and do not appear as limited in water resources, as are munici­

palities. 

Wastewater disposal is a far more widespread problem for the 

colonias than is water supply. The current practice of septic 

tank and latrine installation frequently goes unmonitored by the 

county health departments. As a result, their effectiveness is 

questionable. The proposed ruling by the Texas Water Commission 
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to limit septic tanks to lots larger than one-half acre will 

almost certainly mean some alternative waste disposal means will 

be required for all the colonias before the end of the planning 

period. Their relative small size, combined with somewhat remote 

locations, makes the implementation of large regional facilities 

difficult both from a cost and operational viewpoint. Subregional 

or centralized type systems serving two or three colonias appears 

to be a viable solution that limits the number of treatment plants 

required and eliminates the dependence on onsite septic tank or 

latrine systems. Innovative/alternative (I/A) system technologies 

will be necessary to reduce the capital and maintenance costs of 

the wastewater systems. This study identifies several I/A systems 

applicable to the colonia problem. 

In addition to the 435 colonias addressed by this study, 

there exists approximately 335 rural communities with some poten­

tial wastewater needs. Planning efforts should be expanded to 

incorporate the total number of communities in the planning area. 

The noncolonia developments will expand the tax base, potentially 

assisting the financial feasibility of the water/wastewater 

system of implementation. The full participation of the residents 

will be a factor in the financial and operational success of the 

facilities. Alternative incentive programs, such as providing 

in-house plumbing, should be developed to encourage participation 

in the utility after it is in operation. 
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This study addresses several alternatives to a conventional 

gravity sewer and treatment plant system. The cost analysis 

performed in this study indicates, however, that the conventional 

system is cost-effective in densely populated areas. However, 

selection of the system most applicable to each specific colonia 

can result only after more site-specific analysis. A demonstra­

tion program should be performed of several of the alternative 

systems at selected colonias as a means of defining the construc­

tion, operation, and maintenance requirements for these systems 

and their applicability to the colonias. 

A single colonia is, on the average, too small to justify 

creation of a collective fiscal body to merge a wastewater system. 

Using the grouping identified in this study would still result in 

numerous organizations such as LIDs, MUDs, etc. This management 

approach would increase the need for professional assistance to 

manage and operate the facilities. A single authority to manage 

the wastewater system would appear to be a reasonable approach to 

consolidating the professional and technical expertise needed to 

properly administer a program for implementation. The Rio Grande 

Valley Pollution Control Authority, established in 1967 by the 

State Legislature, appears to have the authority to function in 

this capaci ty. 
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SECTION I - INTRODUCTION I-I 

PROJECT OVERVIEW 

Throughout the Rio Grande Valley of Texas there has been a 

history of rural subdivision development, which has accelerated 

during the past decade. These primarily residential subdivisions 

have been and still are sometimes referred to as "colonias," 

although a number of the older subdivisions have matured into 

recognized communities or cities. This study addresses the water 

and wastewater needs of the colonias located in the three counties 

of Hidalgo, Cameron, and Willacy in South Texas. The development 

considered is limited to those which have certain common charac-

teristics: 

o The subdivision is located outside of the corporate 
limits of any city or town or outside the limits of 
a utility district providing water and sewer service. 

o The residential community includes at least some 
substandard housing. 

o The subdivision is not currently served by a sewer 
collection line. 

PROJECT OBJECTIVES 

The primary objectives of this project are to identify the 

magnitude of the water supply and sewage service needs for the 

colonias in Hidalgo, Cameron, and Willacy counties and to identify 

potential solutions to meet those needs. The study was limited 

to the colonias with the above-identified characteristics for a 

variety of reasons: 
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o A location outside an incorporated city or outside a 
utility district would be indicative that the resi­
dents may lack the legal authority to fund (by taxa­
tion, user fees, or receipt of grants) improvements 
necessary to solve water and wastewater problems. 

o The presence of significant substandard housing may 
be indicative of the financial ability of the resi­
dents to pay for either capital funding requirements 
or operation and maintenance costs, even if the sub­
division had, or obtained, the legal authority needed. 

o It was assumed that subdivisions with wastewater 
utilities in place were currently served and had 
the ability to expand or upgrade its system to meet 
future needs. 

The planning period for the study has been established as 

the 25-year period of 1986 (current) through 2010. 

Specifically, five project objectives are addressed: 

o Identify the needed water and sewage services require­
ments for the colonias of the Lower Rio Grande Valley. 

o Identify alternative systems that are potential solu­
tions to the problems defined above. 

o Estimate the probable capital costs and annual operating 
and maintenance costs associated with each potential 
solution. 

o Identify possible financial assistance programs and 
operating entities to implement the potential solutions. 

o Prepare and submit written and oral reports of the 
project's findings. 

PROJECT APPROACH 

1-2 

This study is designed as a reconnaissance-level investiga-

tion intended to locate and identify the subdivisions or colonias 

not currently provided with adequate water and wastewater utili-

ties. Also, this study attempts to define potential solutions 
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1-3 

to satisfy those utility needs and to present order-of-magnitude 

costs required to implement potential solutions. Emphasis is 

placed on technical feasibility. The magnitude of the problem is 

estimated using currently available data and very limited overview 

levels of field investigation. Cost estimates are based on office 

studies using unit cost estimates often related to system size as 

opposed to itemized system components. To accomplish the objec­

tives listed above, the colonias of the Lower Rio Grande Valley 

were classified, through use of the colonia data base, into one 

of five classifications based on size, location, housing density, 

and existing water and sewage systems. Projections of 2010 popu­

lations are based on growth factors developed by the Texas vlater 

Development Board (TWDB) representing total population growth in 

each of the three counties. Water demands are extrapolated from 

per capita water consumption estimates using current water con­

sumption experience in the area and applicable industry standards. 

The following tasks were pursued in developing the informa­

tion and conclusions set forth in this study. 

Task 1 - Supplemental Data Collection 

Under a separate contract with the TWDB, the Lower Rio Grande 

Valley Development Council (LRGVDC) assembled certain specified 

data relating to the colonias and the various entities currently 

providing water and sewer service to those colonias. That infor­

mation was reviewed and, where practical, either verified or 
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supplemented as part of the first task in this study. A number 

of interviews and site inspections were conducted as a part of 

this process. 

1-4 

A "drive-by survey" of each potential colonia location was 

conducted by the Texas Water Development Board to verify the loca­

tion, supplement existing information, obtain missing information, 

and make generalized estimates regarding lot size, housing types, 

plumbing, and water service availability. These results were 

supplemented with interviews conducted with a sample of residents 

at selected colonias, both to verify the drive-by survey results 

and obtain additional data. 

Informal coordination with interested local groups and 

individuals was maintained throughout the project. Because of 

the short-time schedule for completion of the project, a more 

formal coordination process was not practical. Representatives 

of the consultant team or the TWDB met from time to time with 

county leaders, colonia representatives, and utility suppliers 

to discuss the project. 

Information on existing water supply and distribution 

facilities was compiled to supplement the data provided by LRGVDC. 

In addition, constraints and potentials that help define viable 

future system alternatives were identified. 

Data were collected identifying various federal and state 

grant programs that might be available to assist in the funding 
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of new or expanded potential systems. Information was also 

developed regarding the ability of various entities to qualify 

for grants or loans from these various programs. 

Task 2 - Water and Sewage Service Needs 

1-5 

Per capita water demand of the average colonia resident was 

estimated based on information obtained from the water supply 

corporations and from the resident interviews. These demand 

estimates were applied to the colonia population projections to 

derive estimates of total water that will be required in future 

years. Wastewater flows were then computed from the water 

requirement estimates and were used in the analysis of alterna­

tive sewage systems. 

Task 3 - Classification of Colonias 

Each colonia included in this study was classified into one 

of five classifications according to their characteristics of 

location, size, density, and existing services. By grouping the 

colonias according to common characteristics, common solutions for 

each classification were able to be evaluated without requiring 

in-depth evaluation for each individual colonia. This method was 

chosen to accommodate the budget and time allotted for the study. 

Task 4 - Analysis of Alternative Solutions 

A series of practical alternative solutions were developed 

for each classification of colonia. The inventory of existing 
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colonia conditions indicates that although only a fraction of 

the colonias suffer from inadequate or even nonexistent potable 

water facilities, more than 30 percent experience inadequate 

1-6 

waste disposal techniques consisting of only a pit latrine (Garcia 

and Herrera, 1986). Also, according to the Texas Department of 

Health, many households have improperly designed septic systems. 

As a result, this study concentrates its analysis upon identifying 

and describing alternative sewage systems to meet the colonia 

wastewater disposal needs. 

The general approach was to emphasize utilization of regional 

wastewater treatment facilities wherever this appears feasible and 

provide a potential development plan in which low-income colonias 

can move progressively from low to higher quality sewer service 

levels when characteristics of the colonia and economic circum­

stances allow. With this in mind, each colonia class was provided 

with the widest range of potentially feasible solutions from which 

individual colonias in that class can select the specific system 

components best suited to meet its individual needs at any point 

in time. From there, the colonia can move on to a higher service 

level alternative if and when conditions warrant. 

Task 5 - Economics and Financing 

The probable capital costs were calculated for each system 

alternative as it applied to each individual colonia to which 

that alternative was applicable. While the costing methodology 
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is consistent with a reconnaissance-level study of this type, in 

that average unit costs under average conditions were applied, 

specific densities, line distances, site locations, and numbers 

of connections applicable to each individual colonia were used 

in preparing the cost calculations. Costing calculations take 

into account engineering design, land acquisition, legal, and 

construction costs. All costs are based on current (1986) costs 

of construction using labor and material rates for the South 

Texas area. Annual operating and maintenance costs were also 

calculated for each component of each system using average unit 

costs applicable to that component as applied to each system. 

An ·analysis was made of the latest data available on current 

eligibility requirements and funding availability associated 

with those federal and state programs found to be potentially 

applicable for financial participation in the development of the 

alternative systems. An analysis was also made of the applica­

bility of various entities to participate as operators of the 

alternative systems. 

Task 6 - Presentation of Results 

The results of this study are presented herein. In addition, 

there are oral presentations which make use of a 35 mm slide show 

to summarize the study. A computerized data base was developed 

incorporating all finalized colonia information. This data base 

is tied into digitized maps of the three-county area on which 
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1-8 

the location of each colonia analyzed in this study is defined. 

Finally, a one-page brochure is available which describes the 

objectives of the study, major findings of colonia need, and the 

overall benefits which can potentially be achieved through the 

implementation of an improved wastewater treatment program for 

the colonias of the Lower Rio Grande Valley. 
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SECTION II - COLONIAS OF THE LOWER RIO GRANDE VALLEY II-I 

LOWER RIO GRANDE VALLEY 

The area included in this study contains the three Lower Rio 

Grande Valley counties of Hidalgo, Cameron, and Willacy located 

in the extreme southern part of Texas (see Figure 11-1 located at 

the end of this section). Hidalgo and Cameron counties lie along 

the Rio Grande River, which separates them from the Republic of 

Mexico. Willacy County borders Cameron County to the north, 

and both are bordered to the east by the Gulf of r1exico. The 

three counties have a combined land area of 2,113,920 acres, or 

3,303 square miles. Figure 11-2 is a map of Hidalgo County and 

illustrates the major road network as well as the major cities. 

Figure 11-3 illustrates the same for Cameron and vlillacy counties. 

Economy 

One of the Lower Rio Grande Valley's most valuable resources 

is its mild climate, making agriculture critical to the economy 

of the study region. Much of the population works in agriculture­

related jobs throughout the year as fruit and vegetable harvest­

ers, packers, and clothing manufacturers. 

The favorable climate is also responsible for making recrea­

tion a strong factor in the economy. A large number of retired 

persons spend winter months in numerous trailer communities and 

mobile home and trailer parks located in the region. Fishing 

and other coastal activities are also important ingredients in 

the role recreation plays in the economy of the area. 
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II-2 

Notwithstanding its valuable resources and recent economic 

growth, the Lower Rio Grande Valley remains one of the poorest 

regions of America. Cameron County ranks among the poorest in 

the state in terms of per capita income, and according to a u.s. 

Department of Commerce report issued in 1980, the Brownsville­

Harlingen-San Benito Metropolitan Statistical Area (MSA) was the 

third poorest nationwide. 

According to the Texas Employment Commission, unemployment 

in the three-county region is currently 15 to 20 percent. High 

unemployment combined with uniformly low wages places over 

30 percent of the population below the prescribed national 

poverty level. 

Population and Land Use 

Because of the area's mild climate, many of the residents 

are seasonal, some being migrant farm workers who make their 

winter homes in colonias while employed locally in agriculture 

and follow the harvest north in the summer. Others are retired 

persons spending winters in trailer and mobile home parks, moving 

to other areas during summer months. Many of these retired 

individuals make the Valley their permanent residence. 

Due to its proximity to Mexico, about half of the area's 

population have Spanish surnames and many speak Spanish as their 

primary language. The major population centers in the study 

area are Brownsville, McAllen, Edinburg, Mission, Pharr, San Juan, 
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II-3 

Harlingen, and San Benito. A breakdown of the current population 

by counties and major cities, as well as population projections 

for intermediate dates throughout the study period, are shown in 

Table 11-1 located at the end of this section in the report. 

Population projections were made using 2010 population projec­

tions derived by the Texas Water Development Board from the 1980 

U.S. Census base year data. New growth factors were derived from 

a 1985 base year which were applied to 1985 U.s. Census population 

estimates for each county to generate new 2010 estimates. 

Land use is predominantly cropland, improved pastureland, 

and rangeland. It is intensely farmed and highly specialized, 

reflecting the importance of agriculture in the area. Approxi­

mately 556,000 acres in the three counties are irrigated with 

water from the Rio Grande. 

Many areas that were once cropland and orchards have been 

converted to single-family home residential areas. This trend is 

expected to continue to accommodate the fast-growing population 

in both the urban areas and the rural colonias. 

Topography, Hydrology, and Soils 

The topography of the study area is characterized by a flat 

coastal plain. Elevations range from sea level in the eastern 

sections of Cameron and Willacy counties to approximately 350 feet 

in the western section of Hidalgo County. Most of the region, 

however, is below 100 feet in elevation. 
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The hydrology of the study area is characterized by the Rio 

Grande, numerous canals for the movement of water from the Rio 

Grande to the farms and cities, the Arroyo Colorado River, several 

coastal bays and estuaries, major drainage channels such as the 

North Floodway, and many drainage ditches. Diversion of water 

across drainage boundaries is not uncommon. 

Although shallow wells serving individual residences are 

common, most of the significant underground water is too saline 

for practical use. As a result, the Rio Grande is the major 

source of domestic and agricultural water. 

Soils of the study area are characterized by a low percola­

tion rate and high moisture content due to a high groundwater 

table, making septic/absorption fields difficult to use for waste­

water disposal. Figure II-4 illustrates the general areas within 

the study region possessing soil conditions that are generally 

unsuitable for this method of waste disposal. 

The poor drainage and high water table also create soil 

salinity problems. As Rio Grande water is applied to crops and 

is either evaporated or used by the crops, the salts in solution 

remain behind. These salts often reach harmful levels in short 

periods of time. Most of the Rio Grande Valley is plagued by 

soil salinity problems. Only the western sections of Hidalgo 

County are relatively free from this problem. 
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THE COLON lAS 

The colonias of the Lower Rio Grande Valley are rural sub­

divisions characterized by substandard housing and inadequate 

plumbing. Most began as subdivisions of 5- to 50-acre agricul­

tural tracts. While most were in rural parts of the valley when 

originally developed, the cities have grown to meet and annex 

several colonias in the last few years. 

Colonias are not a new phenomenon in the Valley, dating back 

to the early 1900s, although their growth and development has 

greatly accelerated during the 1970s and 1980s. Several of the 

older colonias have developed into small towns, both incorporated 

and unincorporated, throughout the Valley. 

There have been several studies made of the colonia develop­

ment in Cameron County during the last few years and as a result 

a considerable amount of information regarding the location and 

character of many of the Cameron County colonias is available. 

However in Hidalgo County, where most of the colonias are located, 

little data were available. Even data regarding the number and 

location of the County's colonia were limited. While it was not 

the purpose or intent of this study to generate a detailed data 

base of colonia development in the Valley, some basic information 

was needed for this reconnaissance-level analysis. The collection 

of supplemental data began with the water supply corporations 

(WSCs) • 
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Developing A Data Base 

The Lower Rio Grande Valley Development Council, under sepa­

rate contract with the Texas Water Development Board (TWDB), 

collected data from the account records of the water supply 

corporations (WSCs) serving the areas, county subdivision plat­

tings, tax records, and previous studies in Cameron County, and 

developed a listing of all known cities, towns, villages, and 

subdivisions within the three-county area. County-wide aerial 

photography was then used to locate and, to the extent possible, 

determine the size, housing, and utility information for approxi­

mately 1,150 entities throughout the three-county area. A com­

puterized tabulation was made listing this information and, where 

possible, the location of each was identified on 7.S-minute U.S. 

Geological Survey (USGS) topographic maps. Because the account 

records of the various WSCs were an important data source from 

which the initial listing of potential colonias was derived, any 

residential developments not serviced by these corporations may 

have been excluded from that initial list and not located on the 

topographic maps. 

Validating the Data Base 

Following compilation of the initial listings, all incorpo­

rated cities, and those subdivision sites located within corporate 

city limits or within a wastewater treatment service area were 

removed from the list and were not considered further in this 

study. Full water and sanitary services are currently available, 
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or at least accessible, to those residents at these locations, 

which excluded them from further analysis in this study regarding 

solutions to water supply or wastewater disposal problems. 

Approximately 380 sites were eliminated from the list for this 

reason, lowering the number of potential colonias to 770. 

Further investigation into the remaining sites indicated 

that many were modern suburban residential areas of above-average 

home value or mobile home and trailer parks, none of which qualify 

as colonias. Based on these findings, it was decided that an 

onsite overview inspection of each site was necessary, if only to 

assure each qualified as a colonia. 

Members of the TWDB staff, working with the consultants, 

developed an expedited drive-by "windshield" survey which included 

each of the 770 locations in the three counties. For each colonia 

the surveys provided, by visual inspection, information regarding 

location, size, housing types, and utilities. The drive-by 

survey, conducted by the T\'lDB staf f, supplemented data provided 

by the Lower Rio Grande Valley Development Council (LRGVDC) and 

became the foundation of the data base used in this study. 

As a result of the surveys, 335 sites were discounted as 

colonias. Upon inspection it became evident that many were 

recreation vehicle (RV) parks, mobile home parks, farms, standard 

or above-standard subdivisions, or platted but undeveloped sub­

divisions. Several sites could not be found or verified at all 
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and a few new colonias not on the original list were located by 

the surveyors. Also a colonia, which may indeed exist, may have 

been excluded from this study since records of it could not be 

found and the drive-by surveyors did not happen to locate it. The 

result was a final list of 435 colonias in the three-county area. 

While this study is focused on the colonias and their water 

utility needs, other subdivisions were identified in the area 

that currently have no apparent offsite wastewater disposal. 

While not colonias, these subdivisions are candidates for new 

sewer serivce brought into the area. As such, these subdivisions 

can be important to the overall economics and general feasibility 

of a proposed project. The map in Figures II-5 and II-6 illus­

trate the dispersion of these other residential and mobile home 

locations among the colonias. 

Colonia Characteristics 

The total number of colonias identified in the study area 

is 435 (Table II-2). There are 366 colonias located in Hidalgo 

County (concentrated mainly in the southern portions of the 

county), 65 located in Cameron County, and 4 located in Willacy 

County. 

Population 

The colonias presently range in size from one housing unit to 

more than 350 single-family dwellings and from under 5 to over 

1,600 in population. The total number of housing units comprising 
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the colonias is estimated to be 15,BB4, housing 71,47B persons. 

The following tabulation shows the current and projected estimated 

population in the three counties. 

19B6 Colonia 2010 Colonia 
Population Population 

Hidalgo County 51,B04 115,7B2 
Cameron County 17,037 31,621 
Wi11acy County 2,637 3,499 

TOTAL 7l,47B 150,902 

Housing 

The following tabulation shows the current and projected 

breakdown of colonia housing units in the three counties. 

Hidalgo County 
Cameron County 
Willacy County 

TOTAL 

19B6 Colonia 
Housing Units 

11,512 
3,7B6 

5B6 

15,BB4 

2010 Colonia 
Housing Units 

25,729 
7,027 

77B 

33,534 

Housing types within the colonias is characterized as 

follows: 

o 5 percent shacks 
o 20 percent frame construction in poor condition 
o 45 percent frame construction in good condition 
o 15 percent brick or block construction 
o 15 percent mobile homes 

Plumbing 

An estimated 75 percent of the homes are equipped with 

indoor plumbing (both water and waste disposal). Twenty-four 

percent utilize yard taps for water supply, while less than one 
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(I) percent have no water at all. Approximately 25 percent of 

the homes made use of a privy for sanitary waste disposal. 

Densi ty 

The average colonia area is 25 acres and the average housing 

density in a colonia is currently 2.2 housing units per acre. 

Lot size within the colonias averages almost 8,000 square feet, 

typical of rural property. However, multiple houses on a single 

lot are not uncommon. 

Location 

Table A-I in Appendix A lists each of the 435 colonias 

analyzed in this study by county and by map number. The map 

numbers are referenced to the location maps found on Tables A-I 

through A-13 in Appendix A. 

The following are column-by-column descriptions of the table 

entries: 

o Column I 

Number on map indicating location of corresponding 
colonia, as shown in Figures A-I through A-13 in 
Appendix A. 

o Column 2 

Name of colonia (if known) included as a reference for 
readers of this report who are intimate with the study 
area. Because colonia boundaries are not clearly 
delineated, some names may include groupings of more 
than one colonia and therefore names familiar to some 
may not be included. 

o Column 3 

The water supply corporation or district serving the 
colonia. 
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o Column 4 

Current estimate of the number of housing units in 
colonia determined in drive-by survey. 

o Column 5 

Projected number of housing units in colonia by 2010 
[(Column 7) t 4.5]. 

o Column 6 

Current colonia population estimated by mUltiplying 
occupancy factor of 4.5 persons/household (verified in 
resident interview summary) by the current estimate of 
the number of housing units [4.5 x (Column 4)). 

o Column 7 

II-ll 

Colonia popUlation projection for 2010, based on current 
colonia population estimated in Column 6 multiplied by 
growth factors developed by the Texas Wate~ Development 
Board (TWDB) for each individual county. 

o Column 8 

Colonia size in acres. If data concerning colonia size 
were unavailable, the colonia acreage was estimated by 
mUltiplying the average lot size by the number of lots or 
2010 housing units, whichever is greater. 

o Column 9 

The current density of housing units in the colonia, 
expressed in units/acre [(Column 4) t (Column 8)). 

o Column 10 

The projected density of housing units in the colonia by 
2010, expressed in units/acre [(Column 5) t (Column 8)]. 

Resident Survey 

In order to further supplement and verify the information 

obtained from the LRGVDC and the survey, a series of interviews 

was held with colonia residents. 
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Twenty-three colonias were selected as representating a 

cross-section of all colonias based on size, location, and socio-

economics. The colonias included are: 

Lull 
Los Indios 
Heidelburg 
Scissors 
Del Mar Heights 
Abram 
Hadero 
Sunrise #2 

La Sara 
Faysville 
Capisalla Park 
Mila Doce 
Cameron Park 
Sevilla Park 
El Chaero 
Mesquite Acres 

Arco Iris #2 
Sevilla Park 
La Paloma I and 2 
Barbosa 
Nuevo Alton 
Lopez Delnureste 
Aldamas #2 

Two to 15 households were interviewed in each colonia, 

based on availability and cooperation of the occupants. 

The resident interviews sought information on housing type, 

house and lot value, water and wastewater services, monthly 

payments for house and utilities, monthly income, number of 

occupants, occupation, and months per year in residence. 

The data collected from the interviews generally support 

the results of the drive-by survey. The results of both surveys 

concerning the various types of housing, water supply sources, 

and wastewater disposal systems were proportionally similar. 

The average house and lot value roughly estimated by the 

surveyors is about $14,000. It appeared that nearly all the 

residents own their homes, and the average monthly house and lot 

payment for those who make monthly payments is just over $100. 

Honthly water bills average $20 and monthly electric bills 

average $33. Seven respondents reported not having electricity. 
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Of the households inverviewed, 73 are headed by an unskilled 

worker, while 53 are unemployed or receiving social security or 

welfare. Fifty-seven percent of the households reported a monthly 

income of less than $500, including welfare and social security. 

Only 2 percent reported monthly incomes over $1,000. Forty-six 

of the 169 respondents reported that they reside at the interview 

location less than 12 months per year, with 32 of those residing 

there eight months or less. The average number of people occupy­

ing the households interviewed is 4.7. 
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TABLE II-I - LCloIER RIO GRANDE VALL8Y 
POPULATION PROJECTIONS (1980-2010) 

Year 
1980* 1985* 1990 2000 2010 

Hidalgo Coonty 283,229 352,208 431,842 599,636 808,293 

Cities 
Alamo 5,831 8,697 11,749 15,838 
Alton 2,732 4,165 5,784 7,796 
D.::>nna 9,952 14,099 18,612 25,089 
Edcouch 3,092 3,912 4,737 6,385 
Edinrurg 24,075 32,785 42,763 57,643 
Elsa 5,061 7,656 10,121 13,643 
Hidalgo 2,288 3,959 5,813 7,836 
La Joya 2,018 5,065 8,104 10,924 
La Villa 1,442 1,921 2,386 3,217 
McAllen 66,281 112,503 164,180 221,310 
Mercedes 11 ,851 14,095 16,777 22,616 
Mission 22,589 33,856 47,299 63,758 
Pharr 21,381 33,571 46,240 62,331 
San Juan 7,608 12,532 17,806 24,002 
Weslaco 19,331 26,536 34,110 45,979 

Balance of County 77,697 116,490 163,155 219,926 

Cameron County 209,727 249,787 305,522 399,480 482,233 

Cities 
BrCMnsville 84,995 138,440 139,738 229,042 
Canbes 1,441 2,099 2,744 3,313 
Harlingen 43,543 53,334 63,235 76,335 
LaFeria 3,495 4,598 5,662 6,835 
Los Fresnos 2,173 3,424 4,659 5,625 
Port Isabel 3,769 4,726 5,612 6,775 
Primera 1,380 2,010 2,628 3,173 
Rio Hondo 1,673 2,285 2,896 3,496 
San Benito 17,988 23,812 28,846 34,822 
Santa Rosa 1,889 2,612 3,277 3,956 

Balance of County 47,381 68,182 90,183 108,861 
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TABLE 11-1 (Cont'd) 

Year 
1980* 1985* 1990 2000 

WillaS;l County 17,495 18,868 19,392 21,830 

Cities 
Lyford 1,618 1,982 2,314 
Rayrrondville 9,493 11,304 l3,l36 

Balance of County 6,384 6,106 6,380 

THREE-COUNTY TCYI'AL 510,451 756,756 1,020,946 

*u.s. Bureau of Census 

Sources: Texas Water I:eve1cprrent Board, 1986 
u.s. DepartTrent of Commerce, Bureau of the Census, 1986 
Bureau of the Census, 1983 
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2010 

24,733 

2,622 
14,883 

7,228 

1,315,259 



TABLE 11-2 - COLONIA CHARACTERISTICS SUMMARY 

Number of Colonias 

Number of Housing Units 
1986 
2010 

Population 
1986 
2010 

Average Area 

Average Colonia Density 
1986 
2010 

Housing 
Shack 
Frame Construction, Poor Condition 
Frame Construction, Good Condition 
Brick or Block 
Mobile Home 

Water Supply 
Indoor 
Outdoor Only 
Common Supply 
No Apparent Supply 

vlaste Disposal 
Outdoor 
Indoor 
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435 

15,884 
33,534 

71,478 
150,902 

24.9 acres 

2.2 per acre 
4.6 per acre 

625 
3,928 
7,229 
2,400 
1,702 

12,265 
3,346 
138 
135 

3,661 
12,223 
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SECTION III - WATER SERVICE III-l 

WATER RIGHTS 

Although there is some groundwater used for potable purposes 

in the Lower Rio Grande Valley, most of the water, for both 

potable and irrigation uses, comes from the Rio Grande. 

~'Vater supplies to the subdivisions and other urban develop­

ments in the Valley use the water rights of the property to be 

served to obtain raw water for treatment and resale. Thus, when 

a new colonia is subdivided, the water rights associated with the 

land being subdivided (rights originally used to irrigate the land 

prior to subdivision) are "loaned" to the water supplier, who uses 

the rights to acquire raw water. If land is subdivided and sold 

without accompanying water rights, rights need to be purchased 

separately in order for the water supplier to serve the colonia. 

WATER SERVICE TO THE COLON lAS 

The water supply sources currently serving the colonias 

are summarized in Table III-I. Based on observations from the 

drive-by survey, only five of the colonia observed in this study 

show signs of having no water service. It is important to empha­

size that there may be additional subdivisions without water 

service for which no records were found in this study. The 

service records of the various water supply corporations were an 

important data source from which the initial listing of potential 

colonias was derived and may not include colonias not served. 

TurnerColIie0Braden Inc. 



lII-2 

The water supply corporations supply water to 345 of the 435 

colonias included in this study. Figures 111-1 and 111-2 present 

an overview of the service boundaries of the water supply corpo­

rations and municipalities that supply potable water to the 

colonias. Of those 90 colonias remaining, 58 had no known source 

but visual inspections indicated, with the exception of 5, at 

least some water service is available in each. The remainder are 

served by city systems, individual wells, or miscellaneous small 

suppliers. 

Table 111-2 shows the numbers of colonias and total connec­

tions (colonia and noncolonial served by each major water 

supplier. Monthly water service costs for a typical residential 

user served by each supplier are also shown. 

While the water service rates vary somewhat among the various 

water supply corporations, Table 111-2 shows the average resi­

dential unit pays over $20 per month for water. For many, the 

average monthly bill is about $30. While these include both 

colonias and other subdivision residents, the home interviews 

with colonia residents conducted for this study showed an average 

monthly water bill of just over $20. 

COLONIA WATER SUPPLY NEEDS 

Colonias Without Water 

The lack of a water supply line to each individual colonia 

does not appear to be a serious problem for the colonias as a 
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whole. Existing water supply line locations indicate that nearly 

all of the known colonia locations have a water supply line at 

least within one-quarter mile of the colonia site. This includes 

the five colonias found to have no apparent water on site. 

Residences Without Water 

Of somewhat greater concern are the 273 individual residences 

noted in the drive-by survey that have no apparent water source at 

the house or in the yard (Table 111-3), even though the colonias 

themselves appear to have water available. About half of these 

units appeared to obtain water from their neighboLs, often by 

using garden hoses. While 273 is less than 2 percent of the 

total residences observed, for those residents without water the 

situation should be considered substandard and burdensome. In 

addition, there is good reason to believe that some colonias have 

water that is of poor quality, either because of its source 

(irrigation canals) or improper plumbing. 

Water Supply 

The water allocation from the Rio Grande is regulated by the 

International Boundary Commission which has jurisdiction both in 

the United States and Mexico. The U.S. water allocations are 

governed by a treaty between Mexico and the U.S. Individual 

rights to these allocations are defined by a Texas State Court 

adjudication and judgment in 1971, commonly referred to as the 
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Stanley Decision (Valley Water Suit Judgment). The Stanley 

Decision allocated the Rio Grande water rights among Water Control 

and Improvement Districts (WCIDs), municipalities, and some pri­

vate property owners. The maximum allocation to municipalities 

was based on the assumption that growth of the cities would not 

exceed 50 percent of their 1965 population. In many cases, this 

anticipated growth has already been exceeded. As a result, the 

cities are likely to use their water rights to serve property 

within their corporate limits rather than to serve the rural 

colonias. 

The water supply corporations (WSCs) operating in the Valley 

were formed after the Stanley Decision. As a result, these enti­

ties were not allocated water and must rely on the acquisition of 

water rights as a means of expanding service. The availability 

of service to a colonia is therefore related to whether or not 

additional water rights can be obtained. 

Meeting Future Water Demand 

Consideration must also be given to providing for future 

growth needs. Population projections shown in Section III indi­

cate that between now and the year 2010 there will be over 80,000 

additional people moving into about 18,000 additional colonia 

housing units within the three counties. 

By the year 2010, colonia residents will need an additional 

8 million gallons of potable water per day, assuming an average 
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consumption rate of 100 gallons per capita per day. Table III-4 

presents estimates of the average daily demand and plant capaci­

ties for the major water filtration plants currently serving the 

colonias. These estimates were obtained from interviews with the 

staff of each individual plant. The Texas Department of Health 

defines plant capacity in terms of peak-day demand. Recognizing 

that some of these plants also serve noncolonia areas, it appears 

that, if a factor of 2.0 from average-day to peak-day demand is 

assumed, the majority of these plants are now, or will be in the 

near future, operating at or above their rated capacity. Further 

plant expansion may be limited by the availability of municipal 

wa ter righ ts. 

In addition, some water transmission line expansion will 

probably be required to transport the needed additional water 

supply to each colonia site. Because it is impossible to predict 

where new colonias may locate during the next 25 years, a basic 

assumption made throughout this study is that the projected growth 

in colonia population will take place near or within existing 

colonia locations. Therefore, it has been assumed that additional 

water transmission capacity will be in the form of extensions or 

expansion of the existing waterline systems. Colonias located 

in the same vicinity are grouped and can be served by a single 

transmission line extension. Long transmission line extensions 

to remote new colonia locations are not considered and would 

need to be dealt with as special cases. 

TurnerCollie<f5Braden Inc. 
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In order to assure that each residential unit is supplied 

with good quality potable water at the house, future water supply 

expansion plans for these subdivisions must concern water distri­

bution to each individual lot. Enforcement of local subdivision 

ordinances is needed to assure that each residential unit is 

connected to the proper distribution system providing good quality 

water to the residents of that unit, whether through a yard tap 

or plumbed into the house. Based on observations during this 

study, the effort associated with bringing water to the house 

from the yard can generally be accomplished by the resident. 

The critical factor is whether or not there is the capability to 

dispose of wastewater from the house, a subject addressed in the 

next section. 

In planning and costing water distribution systems, it is 

essential that the systems include transporting the water to each 

individual property unit and metering its flow. Only in this way 

can it be assured that each housing unit in the colonias is 

receiving good quality water. 
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TABLE III-l - COLONIA WATER SUPPLY SOURCES 
(By County) 

Number of Colonias Served 
Water SUl2l2ly Source Hidalgo Cameron Willacy Total 

Water Supply Corporations 293 49 3 345 

City Systems 9 9 

Individual Wells 6 7 13 

Other 3 2 1 6 

None 4 1 5 

Unknown 51 6 57 

TOTALS 366 65 4 435 
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TABLE III-2 - MAJOR SUPPLIERS CF ~TER 'IQ THE CDLONIAS 

Monthly 
~iTater Supply Colonias Charge for Total Gal • /Conn. /Mo. 
Corporation Served 13 , 500 Gal. * Connections** Sold Last Year* 

East Rio Hondo 12 $29.25 2,137 N/A 

El Jardin 15 $16.50 1,590 13,253 

Military Highway 33 $30.50 5,050 10,396 

Sharyland 88 $25.88 5,500 12,181 

La JOJa 48 $26.35 2,775 8,030 

City of VEslaco 9 $17.18 5,500 17 ,305 

North Alamo 149 $21.20 8,918 14,500 

TOTALS 354 31,470 

*Average monthly usage per residential connection based on 100 gallons per 
day per person and 4.5 persons per hQJsehold. 

**Includes residential and ccmmercial connections for both colonias and 
others. 

Soorce: Local Water Supply Corporation Superintendents, 1986 
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TABLE 111-3 - TYPES OF COLONIA WATER PLUMBING 

Indoor 

Outdoor Only 

Common Supply 

No Apparent Supply 

TOTAL 

TurnerCoIlie@Braden Inc. 

Number of 
Residential 
Units 

12,265 

3,346 

138 

135 

15,884 



TABLE 111-4 - WATER PLANTS SERVING COLONIAS OR SUPPLY CORPORATIONS SERVING COLONIAS 

Water Plant 

Hidalgo County 

Weslaco 

Donna 

Alamo 

Las Milpas (Military Highway WSC) 

La Joya WSC No. 1 

La Joya WSC No. 2 

Sharyland WSC No. 1 

Sharyland WSC No. 2 

Sharyland WSC No. 3 

N. Alamo WSC No. 1 

N. Alamo WSC No. 2 

N. Alamo WSC No. 3 

N. Alamo WSC No. 4 

N. Alamo WSC No. 5 

TurnerCollie<'0'Braden Inc. 

Customers 

Military Highway \'1SC 

N. Alamo WSC Colonias 

Re ta i 1 Cu s tome rs 

Retail Customers 

Retail Customers 

Retail Customers 

Retail Customers 

Reta il Customers 

Retail Customers 

Retail Customers 

Retail Customers 

Retail Customers 

Retail Customers 

Retail Customers 

Plant 
Capacity 
(mgd) 

8.0 

1.3 

3.0 

0.70 

1.5 

1.5 

2.0 

2.0 

2.0 

2.0 

2.5 

1.0 

1.0 

4.0 

Average 
Daily 
Demand (mgd) 

4.0 

2.5 

1.5 

0.70 

0.9 

N/A 

1.5 

1.5 

1.5 

1. 75 

2.0 

0.5 

0.5 

0.0* 



TABLE III-4 (Cont'd) 

Water Plant 

Cameron County 

Brownsville No. 1 

Brownsville No. 2 

Los Fresnos 

Harlingen No. 1 

Harlingen No. 2 

*New plant not yet on line. 

N/A - Not available. 

Customers 

Hi 1 i tary Highway WSC 
El Jardin WSC 

Military Highway WSC 
El Jardin WSC 

Olmito 
Military Highway WSC 
E. Rio Hondo WSC 

Combes 
Primera 
Palm Valley Estates 
E. Rio Hondo WSC 
Military Highway WSC 

Combes 
Primera 
Palm Valley Estates 
E. Rio Hondo WSC 
Military Highway WSC 

Plant 
Capacity 
(mgd) 

15.0 

15.0 

1.0 

7.0 

6.0 

Source: Local City Managers and Water Supply Corporation Superintendents, 1986 
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Average 
Daily 
Demand (mgd) 

8.0 

9.0 

0.45 

4.0 

4.0 
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SECTION IV - WASTEWATER SERVICE IV-l 

EXISTING WASTEWATER SERVICE 

A majority of the colonia residents in the three-county area 

receive wastewater treatment service through the use of private, 

onsite septic or latrine systems. The Hidalgo County Health 

Department estimated that 60 percent of the colonia residents in 

Hidalgo County have septic systems, 30 percent have latrines, and 

the remaining 10 percent are served by regional wastewater collec­

tion and treatment systems (Garcia, 1986). The Texas Department 

of Health (TDH) estimated that a similar wastewater service ratio 

also exists for Cameron and Willacy counties (Herrera, 1986). The 

colonias already receiving wastewater service through a regional 

treatment facility are not included in this study, since, as 

defined for purposes of this study, a colonia does not have the 

available adequate wastewater service. 

Officials from both the Hidalgo and Cameron County Health 

Departments agree that many of the septic and latrine systems in 

the study area were improperly installed and are possibly creat­

ing environmental health problems (Garcia and Rodriguez, 1986). 

Information obtained from the TDE indicated that some septic 

systems within the colonias were installed on lots of 6,000 to 

7,000 square feet (Herrera, 1986) and therefore not meeting the 

TDH requirement of at least a 15,OOO-square-foot lot for a septic/ 

absorption field system. In addition, septic systems and latrines 

are being installed in areas with unsuitable soils characterized 
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as having seasonal high groundwater tables or low percolation 

rates (Figure 11-4). 

PRELIMINARY SCREENING OF WASTEWATER SERVICE ALTERNATIVES 

There are numerous wastewater disposal options available to 

serve the needs of the colonias within the study area. These 

wastewater systems, however, fall into two general categories: 

offsite treatment and disposal category or onsite disposal 

category. Offsite disposal utilizes a collection system that 

conveys wastewater via gravity or pressure sewers to a centralized 

point for treatment. Alternatively, onsite disposal treats or 

stores the wastewater that an individual household generates 

within the boundary of the household property. 

In order to streamline the wastewater system alternative 

analysis, these two categories are further divided into five 

wastewater treatment system groups: 

o Regional Hastewater System 
o Centralized Wastewater System 
o Cluster vJastewater System 
o Onsite Soil Treatment System 
o Onsite Latrine System 

Regional wastewater System 

A regional wastewater system is one that collects sewage 

flow from one large or several separate service areas (e.g., 

political subdivisions) and transmits the flow to a single 

facility for treatment and disposal. The term "regional" 

TurnerCoIlie(f1Braden Inc. 
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normally associates it with relatively large facilities. Many 

of the incorporated (and unincorporated) cities in the study 

area are currently served by centralized treatment facilities. 

For purposes of this study, these existing facilities were 

considered to be regional facilities, regardless of size. It 

IV-3 

is proposed that wastewater flows from the surrounding colonias 

be transmitted to one of these existing facilities for treatment. 

As such, the number of new treatment facilities required would 

be minimized. 

Centralized Wastewater Treatment 

The centralized wastewater treatment system is similar in 

concept to a regional system but generally with a smaller service 

area. For purposes of this study, centralized wastewater system 

is defined as any ~ treatment facility that serves one or more 

colonias with a total population of more than 200 at a single 

location. 

Cluster Wastewater Treatment 

The cluster wastewater treatment system is defined in this 

study as a system which serves 200 persons or less. Sewage is 

collected and transported to the facility, which is designed to 

accommodate smaller flows than the centralized facility. The 

cluster system usually utilizes some sort of soil treatment and 

disposal processes rather than the conventional treatment and 

discharge option. 
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Onsite Soil Treatment System 

This system collects wastewater generated from an individual 

household and passes it through a septic tank, where it undergoes 

primary treatment. The effluent from the tank is disposed of into 

the soil, where a majority of the biological stabilization takes 

place. 

Onsite Latrine System 

The latrine system, implemented when in-house plumbing is 

not yet available or affordable, incorporates an outdoor shelter 

(superstructure) over an excavated trench that has been lined by 

some impervious material such as clay, plastic, or concrete. 

Once the trench or pit is filled, the humus-like material is 

removed for treatment and disposal, enabling the facility to be 

used again. 

Criteria for Preliminary Screening 

An important aspect of this reconnaissance-level study is to 

determine which of these five treatment groups is more suitable 

for a particular colonia. An extensive literature search has 

revealed that the selection is generally affected by four charac-

teristics: 

o Financial Resources 
o Housing Density 
o Population 
o Location 
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In areas where financial resources are limited and housing 

densities are low, offsite sewerage systems are generally too 

expensive for the residents to afford and are unnecessary to 

properly dispose of the wastewater. A review of nearly 300 

facility plans for rural communities in the United States in the 

mid-1970s showed that the total cost (not including treatment) of 

conventional gravity sewers averaged more than $30 per month for 

housing densities less than one unit per acre and more than $20 

per month for housing densities less than two units per acre. 

Monthly charges much above $20 are considered excessive in rural 

areas, where median incomes are generally significantly lower 

than in urban areas. Because most conventional onsite disposal 

systems cost less than $20 per month, onsite septic systems have 

been generally used in these areas (Kreissl, 1985). 

Densely populated areas usually rely upon offsite disposal 

systems for wastewater service. When an area's housing density 

increases beyond one or two units per acre, available space for j 
j 

an absorption field or its equivalent becomes limited, making j 

the onsite septic system environmentally less feasible. 

If an area contains a small population which is densely cl 

centrated and its financial resources are limited, the clusted 

system may be a feasible alternative. This system is usuallyl 

expensive than the traditional centralized systems. Since, ij 

most cases, a soil absorption field or its equivalent is use(j 
j 

-----------------------------------------j 
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final effluent disposal, implementatl'on f ' o thls system negates 

the need for a discharge stream. 

While the cluster system may be attractive fram an economi­

cal point of view, its use is limited to areas where adequate 

land is available and soil conditions are suitable for soil treat­

ment and disposal. According to the Lower Rio Grande Valley 208 

\vater Quality Program Study, this system should only be considered 

when an area generates a wastewater flow of less than 20,000 

gallons per day (gpd), the quantity of flow generated by about 

200 persons. When a cluster system is not technically feasible, 

a traditional centralized wastewater treatment system needs be 

cons ide red • 

Finally, residents in areas that cannot currently afford 

in-house plumbing or who do not currently have water available 

must rely upon the onsite latrine techniques. If built and 

managed properly, the onsite latrine system is able to protect 

groundwater and surface water fram contamination. 

CLASSIFICATION OF THE COLONIAS 

Analyzing the technical and economic constraints of the 

:ive wastewater treatment categories led to the development of 

he colonia classifications. Categorizing the 435 colonias into 

few classifications greatly simplifies the colonia wastewater 

~rvice analysis. The five colonia classifications developed 

Ir this study are: 

lerCoIlie<f5'Braden Inc. 
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o Classification 1 

Colonias or close groupings of colonias that are within 
a one-mile-radius of an existing corporate boundary or 
regional treatment system service area. 

o Classification 2 

Colonias or close groupings of colonias that contain 
more than 200 persons and have a relative housing unit 
density greater than one equivalent dwelling unit (EDU) 
per acre; location is greater than one mile from an 
existing corporate boundary or regional treatment 
system. 

o Classification 3 

IV-7 

Colonias or close groupings of colonias that contain up 
to 200 persons and have a relative housing unit density 
greater than one EDU per acre; location is greater than 
one nile from an existing corporate boundary or regional 
treatment system. 

o Classification 4 

Colonias that have a relative housing unit density less 
than or equal to one EDU per acre; location is greater 
than one mile from an existing corporate boundary or 
regional treatment system. 

o Classification 5 

Colonias that contain housing units without in-house 
water or wastewater plumbing fixtures. 

Classification 1 was created to take advantage of the use 

of existing regional treatment systems in the Lower Rio Grande 

Valley. Criteria developed for Classification 1 was based on the 

fact that colonias currently within one mile of an incorporated 

city boundary will most likely be within that city's corporate 

or extraterritorial jurisdiction (ETJ) boundary by the year 

2010, the designated design year for this study. Also, the cost 

TurnerCollie<6Braden Inc. 



IV-8 

of transporting wastewater more than one mile from a colonia 

community to a treatment plant or an available collection line 

cannot be economically justified. 

Those colonias placed in Classification 1 were designated 

with a letter that corresponds to the city that, because of its 

proximity, could likely service the colonia(s) through its 

wastewater system (see Tables IV-l and IV-2). 

The following distribution of the existing classifications 

was derived from results of the visual survey combined with 

estimates of population. 

Distribution of 1986 Colonias 

Number of 
Colonias 

Classification 1 137 
Classification 2 49 
Classification 3 139 
Classification 4 110 
Classification 5 * 

Because it is presumed that by the year 2010 all colonia 

households will have in-house plumbing and water service, no 

individual colonias or colonia groupings were placed within clas-

sification 5 at the end of the design period. 

*Virtually all of the colonias included some units with no 
apparent plumbing, indicating that to provide a solution other 
than onsite disposal some provision to install in-house plumbing 
will be necessary. A minimum of configuration of one in-house 
water tap, sink, and operational cistern toilet was anticipated 
for study purposes. 
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COLONIA GROUPING 

With the intent of limiting the number of new treatment 

facilities that will be required and reducing collection system 

costs, colonia groupings were created. A "colonia grouping" 

consists of two or more colonias that could function as one large 

colonia unit. since a colonia grouping will incorporate the 

use of a centralized treatment system, a grouping prerequisite 

is that it should have a housing unit density of over one unit 

per acre. Colonias within a grouping are no longer recognized 

as individual colonias for this analysis but as part of that 

individual grouping. A total of 257 colonias were placed into 

one of 66 such colonia groups. Table IV-3 presents an overview 

of the colonias that make up each grouping. Based on year 2010 

growth projections, the 66 colonia groupings were placed within 

either Classification 1 or Classification 2 categories (Table 

IV-4). The remaining 178 individual colonias were placed within 

Classifications 1 through 4 (Table IV-5), depending on size. 

DECISION MATRIX OVERVIEW 

The decision matrix (Figure IV-l) has been partitioned to 

reflect the five colonia classifications. Decisions based on 

population, popUlation density, and location lead to a range of 

alternative wastewater solutions developed specifically for 

each classification. The initial set of questions within each 

matrix classification, with the exception of Classification 4, 
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deals with established colonia classification criteria. These 

questions determine the classification of a community and define 

the range of alternatives available for that classification. If 

the answer is no to all of the classification criteria questions 

for a specific colonia, the matrix is designed so that the commu­

nity automatically falls into matrix Classification 4. The final 

round of questions, created specifically for matrix classifica­

tions 2, 3, and 4, considers certain site-specific community 

information to further narrow the alternatives available for a 

community. These questions evolved from established criteria 

developed for each alternative option in matrix classifications 2, 

3, and 4. It should be stressed that this matrix is intended 

only to serve as a guide to the decision-making process involved 

in selecting a feasible alternative. It is not the intent of 

this reconnaissance-level study to provide final answers to any 

of these site-specific criteria. 

The wastewater decision matrix can be used as a flexible 

planning tool that may help a community determine which wastewater 

collection and treatment systems are best suited to meet its 

current and future needs. A community wishing to develop a 

comprehensive wastewater service plan can initially refer to the 

matrix to develop a range of alternatives. If the characteristics 

of this community change over time, the community can refer back 

to the matrix to determine if its initial wastewater plan requires 
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alteration. Alternatively, a community developing a long-range 

plan, as this study does, can refer to the matrix and determine 

an appropriate range of alternatives to serve a future population. 

If these long-range alternatives are currently impractical, the 

community can refer back to the matrix and develop a range of 

intermediary alternatives. These intermediary alternatives may 

be used until the growth in population warrants implementing one 

of the long-range alternatives. 

Once a community develops a range of possible wastewater 

service solutions using the matrix, that community is not pre-

cluded from studying alternatives in different matrix classifi-

cations. In fact, it is suggested that the feasibility of 

alternatives in different matrix classifications be compared. 

WASTEWATER SERVICE ALTERNATIVES 

The use of the decision matrix permits a general definition 

of the type of wastewater solution applicable to the first four 

colonia classifications. These are as follows. 

o Classification I - Expand existing regional system. 
o Classification 2 - Establish centralized system. 
o Classification 3 - Establish cluster-type system. 
o Classification 4 - Maintain onsite system. 

Classification 5, dealing with in-house plumbing, is con-

sidered potentially eliminated by incorporating plumbing as part 

of the solution in Classifications I through 4. 

Within each colonia classification, specific colonias or 

colonia groups will find different wastewater collection and 
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treatment options better suited than others to meet their indi-

vidual needs and requirements. Some colonias in a given group 

may find a certain alternative of another classification more 

attractive. However, for reasons discussed earlier, the systems 

presented in the decision matrix (Figure IV-I) are considered best 

suited to the majority of the colonias in each classification. 

These wastewater systems are also presented in Tables IV-6 and 

IV-7. 

The following paragraphs describe the alternative wastewater 

systems available to each colonia classification and the advantage 

and constraints associated with each system. 

Alternatives for Classification 1 Colonias 

The Classification 1 colonias have been defined as those 

located within one mile of an existing wastewater service area 

or corporate boundary. In order to minimize the number of small 

wastewater treat~ent plants, it is felt that these colonias can 
, 

best be served through the expansion of an existing system. Each 

of the existing wastewater treatment facilities was assigned an 

identification city code and a map location designator code for 

use in this study. Table IV-l summarizes the city codes estab-

lished for each facility. Table IV-2 summarizes the permitted 

and operating flow characteristics along with the designator 

codes of each facility. The map location designator code was 

used to locate those treatment plants listed in Table IV-2 on 
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Figures 111-1 and 111-2. A review of colonia locations as shown 

in Appendix A revealed that 38 individual colonias and 99 colonias 

in groups meet the criteria for Classification 1. It should be 

noted, however, if treatment or collection system capacities are 

not available or costs associated with the extension of an exist-

ing trunk sewer are excessive, small-scale centralized treatment 

systems may be used initially, which can be abandoned at a later 

date as the option of using an existing regional facility becomes 

feasible or themselves further expanded into a regional system, 

as future demand dictates. 

To collect wastewater within the colonias, five types of 

collection systems have been identified for the Classification 1 

colonias. These are: 

o Conventional Gravity Collection System 
o Grinder Pump (GP) Systems 
o Septic Tank Effluent Pumping System (STEP) 
o Small Diameter Gravity (SDG) System 
o Vacuum System 

The choice from among these alternatives will depend on technical 

and economical considerations applicable to each individual 

colonia. These specific considerations and some of the major 

advantages of each system are briefly summarized in Table IV-7 

and discussed in more detail in the following paragraphs. 

Conventional Gravity Collection System 

The conventional gravity system (Figure IV-2) has long been 

the standard in wastewater collection. It is relatively simple 
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in design and reliable in operation. This system mainly relies 

upon gravity to transport sewage through a network of sewers and 

is generally designed to minimize the need for pumping facilities. 

The gravity collection system is the oldest and currently the 

most common wastewater transport system available. 

Except for house laterals and force mains, a 6-inch-diameter 

pipe is usually considered a minimum for conventional systems. 

The sewer lines should be designed to provide a minimum velocity 

of 2.0 feet/second to maintain scouring. Access to gravity 

sewers is made by manholes which are usually required every 300 

to 500 feet along the line or at changes in slope, direction, 

and junction points. 

There exist several advantages to using a conventional 

gravity system. Of most importance is the fact that, unlike 

other alternative collection systems, the gravity system has 

been proven reliable in countless projects throughout the United 

States. Also, the minimization of mechanical equipment enables 

this system to have a low operating cost with a long life expec­

tancy. Finally, as described in the appendix (Tables A-2 and 

A-3), densely populated communities containing more than two 

housing units per acre may find the conventional gravity collec­

tion system economically feasible as compared to the other four 

alternative collection systems previously listed. 

TurnerColliecf5Braden Inc. 



IV-IS 

Application of conventional collection systems in low-density 

rural areas is limited due to capital cost. The cost of conven­

tional sewer service has escalated in recent years to the point 

where many small communities and private developers simply cannot 

afford the initial capital investment. It is not uncommon to see 

probable costs in excess of $10,000 per dwelling unit. In rural 

communities the cost of a conventional collection system may 

represent more than 80 percent of a total sewerage system capital 

cost. Because of costs associated with debt retirement, rates 

for conventional gravity sewers alone could be more than $30 per 

month for population densities less than four persons per acre 

and more than $20 per month for population densities less than 

eight persons per acre (Kreissl, 1985). 

Capital costs associated with a conventional gravity system 

are not the only limitations. To maintain flow velocities 

required to prevent clogging of the pipe, gravity sewer lines 

have to be installed at a specified minimum slope. In communi­

ties wi th low housing densities located in areas of flat terrain, 

fairly deep cuts may be necessary to maintain the required 

gradient. In cases where extremely deep cuts are required, 

installation costs increase dramatically. In such cases, pump 

stations or lift stations are usually installed. The addition of 

these stations adds to the capital cost of a gravity collection 

system and imposes additional maintenance requirements. Finally, 
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since excessive infiltration and inflow (1/1) are common problems 

associated with the conventional gravity collection systems, it 

nay not be cost-effective to install such systems in areas with 

excessively high 1/1 potential. 

Grinder Pump System 

The grinder pump (GP) system (Figure IV-3) is a type of 

pressure sewerage collection system consisting of a combination 

grinder, pump, and small-diameter plastic pipe. The sewerage 

conveyed by the GP system may be discharged into a treatment 

facility or into a gravity collection system when sufficient flow 

has been accumulated by the GP system. A GP unit is installed 

at each individual house or, in nany cases, more than one house 

(normally two) share a single unit. 

The GP system is ordinarily implemented when conditions do 

not permit the use of an onsite septic system and when population 

densities are so low that conventional collection systems are 

financially impractical. Because the GP system uses small­

diameter plastic pressure pipe, with cleanouts instead of 

manholes, its installation costs can be quite low compared to con­

ventional gravity systems in lew-density areas because of smaller 

pipe size, shallower pipe depth, and elimination of manholes. 

One of the first relatively large installations of the GP 

pressure system is at Weatherby Lake, Missouri, a suburb of Kansas 

City. The system contains aboot 500 GP units and is approximately 
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12 years old (Godfrey, 1986). The most complete data on a GP 

system comes from the Apple Valley, Ohio system. This system 

incorporates the use of 43 GP units. Inspections of all units 

are performed quarterly. At the end of the first two years of 

operation, it was approximated that 80 percent of the 23 service 

calls were due to level switch problems (since redesigned by the 

manufacturer). Mean time between service calls data for these 

GP systems have been found to vary between two and five years 

(Kreissl, 1985). 

According to TDH regulations, this type of pressure system 

may be considered when justified by unusual terrain or geological 

formation, low population density, or other circumstances where 

a pressure system would offer an advantage over a gravity system. 

TDH also requires that a responsible management structure be 

established, to the satisfaction of the appropriate reviewing 

authority, to be in charge of the operation and maintenance of 

the GP system. 

Along with cost savings over the conventional system in 

low-density areas, the GP system has several other advantages. 

Because the GP system is a sealed system, there should be no 

opportunity for infiltration. Treatment plants can be designed to 

handle only the domestic sewage generated in the homes serviced, 

excluding the infiltration that occurs in gravity systems. 

The disadvantages of using the GP system are basically 

related to repair and replacement of the GP unit, a problem that 
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appears to be magnified since a GP unit is normally installed for 

everyone or two residences. According to the Weatherby Lake 

system statistics, the mean life before replacement of a GP unit 

is around seven years. Homeowner problems with a GP unit are 

usually solved in less than eight hours, and replacing a broken 

unit averages 48 minutes (Godfrey, 1986). 

Several other disadvantages of using the GP system also 

exist. Since GP wastewater contains finely shredded organic 

and inorganic matter, making preliminary and primary treatment 

processes less efficient and possibly contributing to sludge 

bulking problems, the total volume of secondary sludge generated 

at a treatment plant may be greater than if other collection 

systems were employed. This greater volume of secondary sludge 

that must be handled may offset potential savings in reduced 

hydraulic loadings and preliminary treatment requirements. 

Also, since GP systems require minimum scouring velocities to be 

reached daily, a low ratio of initial to final design population 

will likely require periodic flushing of the mains. Finally, GP 

systems may require some form of emergency overflow at each indi­

vidual unit in areas where power outages are prevalent. 

Septic Tank Effluent Pumping System 

The Septic Tank Effluent Pumping (STEP) system (Figure IV-4) 

is also a pressure sewerage collection system that pumps septic 

tank effluent to a centralized point for treatment or collection. 

Turner Collie0Braden Inc. 



IV-19 

When employing the STEP system, wastewater is pretreated in a 

septic tank. The septic tank effluent then flows to a holding 

tank, usually the second compartment of a double stage septic 

tank, which houses the pumping control sensors, and valves 

required for a STEP system. The effluent is then pumped into 

the small-diameter lines using a small centrifugal pump. 

As in the case of the GP system, the STEP system is usually 

applied in areas with low population densities, high groundwater 

tables, or other soil characteristics that make an absorption 

bed infeasible. The STEP system is always used in conjunction 

with a septic tank. For the same reasons discussed in the GP 

system section, STEP system installation costs can be quite low 

compared to conventional gravity systems in low-density areas. 

Harold Schmidt pioneered the STEP system nearly 20 years ago, 

while in charge of utilities for Port Charlotte, Florida. Since 

the installation of the STEP system in 1968, more than 700 Port 

Charlotte residents now employ the system (Godfrey, 1986). 

According to the town's maintenance manager, his office typically 

receives about five calls per week for service. Most of these 

calls are in reference to faulty float switches or levels. The 

mean time between service calls for Port Charlotte averages 

between six and eight years. Originally, the Florida community 

scheduled preventive maintenance calls every three years. These 

are now performed annually. Reduced service calls were attributed 
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to the more intensive preventive maintenance program. In Port 

Charlotte the average life expectancy of a STEP system pump was 

seven years. 

Because the STEP system and GP system are very similar, 

guidelines and advantages described for the GP system also may 

be applied to the STEP system. However, some differences between 

the two pressure systems do exist. The STEP system produces less 

sludge and a less concentrated waste, since a majority of the 

wastewater solids and associated biochemical oxygen demand (BOD) 

settle in the septic tank. A septic tank will typically remove 

up to 75 percent of the suspended solids, oils, and grease in 

raw sewage. It will also reduce the organic loading by about 

one-half (HUD, 1985). However, approximately every three years 

the accumulated solids in the septic tank must be removed for 

disposal. Also, unlike the GP system, STEP systems are not 

constrained by lower initial flows because daily minimum scouring 

velocities are not needed for septic tank effluent. Because of 

the inherent excess capacity of the septic tank, the STEP system 

can withstand a longer power outage than can a GP system. STEP 

systems may vary more than their GP counterparts due to the fact 

that the latter are generally sold as a complete package, while 

the former are sometimes engineered. In some cases this engi-

neered approach has resulted in increased maintenance require­

ments due to design oversights or improper construction practices, 
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however. Finally, STEP systems can experience sulfide corrosion 

problems in warmer climates because the pump is situated in a 

septic tank. 

Review of recent EPA construction grant projects involving 

innovative/alternative (r/A) technologies reveals that about 

two-thirds of 146 small community wastewater collection systems 

funded under this program were either GP systems or STEP systems 

(Kreissl, 1985). 

Small-Diameter Gravity System 

Small-Diameter Gravity (SDG) systems (Figure rV-5) use indi­

vidual septic tanks to pretreat the wastewater from homes before 

it is discharged to the collector sewer. The system transports 

the septic tank effluent mainly by gravity to a centralized point 

for treatment or collection. Since the septic tank effluent is 

relatively free from large solids and grease that can clog sewer 

lines, the sewers can be sized much smaller than in conventional 

systems. SDG lateral lines are typically 4 inches or smaller in 

diameter. The SDG system is similar to the STEP system, with the 

exception of not employing the use of a pump at each individual 

septic tank. There are two types of SDG sewers, those with rela­

tively constant grade and those with variable grade. Since the 

latter system usually provides more cost advantage, this study 

only considers the use of the Variable Grade Sewer (VGS) system. 

A VGS system operates on the principal of a sink trap. The 

drainage process within the system involves delays, surcharging, 
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and transitions from full pipe flow to partial pipe flow (Simmons 

and Newman, 1985). The sewer line is laid at relatively constant 

depth regardless of ground slope. Overall, the outlet is lower 

than the inlet and, in fact, the outlet is lower than any house 

served by the sewer. However, it is possible that a house or 

group of houses may be located below the level of the sewer, 

making gravity flow through the sewer impossible. In such cases, 

a small pump following the septic tank could lift effluent up to 

the VGS line, a variation of the STEP system. 

The use of SDG technology has been employed in Australia for 

almost 25 years. The first SDG system in the United States was 

developed in Mt. Andrew, Alabama in 1975. Currently there are 

over 25 major SDG systems operating successfully in this country. 

As of August 1982, approximately 25 percent of the small community 

alternative sewer projects funded under the EPA Construction 

Grants Program have utilized SDG systems (Kreissl, 1985). The 

Mt. Andrew system was developed as the pioneer VGS system. 

Consisting of 31 connections, the system has given good service 

and required little maintenance (Simmons and Newman, 1985). The 

only O&M problem experienced in this system was the periodic 

removal of accumulated solids from septic tanks. Some of the 

small tanks employed required cleanout in a little more than a 

year. The system used a modified two-compartment septic tank or 

interceptor tank which was designed to minimize surge conditions 
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at peak flows. Although conventional septic tanks can be used 

with a VGS system, some form of liquid surge storage is recom­

mended. Capped cleanouts should be provided so routine mainte­

nance can be carried out. Check valves may need to be installed 

on some septic tank outlets to prevent backflow if the maximum 

hydraulic gradient can cause backflow. 

The State of Texas and most local communities have not 

developed set criteria or guidelines for designing SDG systems. 

Therefore, before such a system can be designed and constructed, 

special approval must be obtained from the TDH, Texas Water 

Commission (TWC), and local regulatory agencies. The Farmers Home 

Administration, in cooperation with the Rural Housing Research 

Unit (RHRU) of USDA-ARS, Tuskegee Institute, developed its own 

set of design criteria for the Ht. Andrew systeJ!\. According to 

the engineers who designed that system, a workable small-diameter 

variable-grade gravity sewer can be properly designed using many 

standard sewer design procedures as well as a good working 

knowledge of hydraulics. Detailed design standards for the SDG 

system can be found in the Agricultural Handbook No. 626, which 

is available from the U.S. Government Printing Office (Simmons 

and Newman, 1986). 

The advantage of SDG sewers over conventional gravity sewers 

include lower capital cost due to reduced pipe costs, cleanouts in 

place of manholes, reduced lift station sizes due to peak flow 
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attenuation by septic tanks, and potential reduction in treatment 

costs due to septic tank pretreatment (Krei.ssl, 1985). Construc­

tion costs are also further reduced because deep excavations can 

be avoided and less skilled labor can be used to install the 

pipe. SDG systems also usually have lower capital and operating 

costs than do STEP or GP systems since the wide use of pumps are 

eliminated. 

A disadvantage of using an SDG system is related to the fact 

that the State of Texas has no set guidelines for designing and 

installing such a system. According to design criteria published 

by the TDH and TWC, sewer lines other than house laterals and 

force mains are not allowed to be less than 6 inches in diameter. 

In order for an SDG system to be implemented, a variance from 

this regulation must be obtained. Other disadvantages of using 

SDG systems include the continued need to maintain and pump septic 

tanks and the special design problems relative to odor and corro­

sion inherent with septic tank effluent (Kreissl, 1986). 

Vacuum System 

Vacuum sewers (Figure IV-6) utilize central vacuum stations 

to create a vacuum throughout the collection system. The system 

employs a vacuum valve at each house which periodically charges 

a slug of wastewater into the vacuum line. In some cases as many 

as eight houses can share the same vacuum assembly. The vacuum 

draws this wastewater through the lines to a central collection 
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or treatment point. The sewer lines average 3 or 4 inches in 

diameter and are generally relatively shallow following natural 

terrain. 

An interface valve separates atmospheric pressure in the home 

service line or toilets from the vacuum in the collection mains. 

When the interface valve opens, a volume of wastewater enters the 

main, followed by a volume of air. After a certain time interval, 

the valve closes. The packet of liquid, called a slug, is pro­

pelled into the main by the differential pressure of vacuum in 

the main and the higher atmospheric pressure air behind the slug. 

After a distance, the slug is broken down by shear and gravita­

tional forces, allowing the higher pressure air behind the slug 

to slip past the liquid. With no differential pressure across 

it, the liquid then flows to the lowest local elevation and 

vacuum is restored to the interface valve for the subsequent 

operation. When the next upstream interface valve operates, 

identical actions occur, with that slug breaking down and air 

rushing across the second slug. That air then impacts the first 

slug and forces it further down the system. After a number of 

operations, the first slug arrives at the central vacuum station. 

When sufficient liquid volume accumulates in the collection tank 

at the central vacuum station, a sewage pump is actuated to 

deliver the accumulated sewage to a treatment plant (EPA, 1980a). 

The vacuum sewer concept was first patented in the u.s. in 

1888 by Adrian Le Marquand (Kreissl, 1986). Although several 
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types of vacuum equipment and designs are available today, they 

all operate on the principles that Le Marquand developed. 

Currently, at least 20 vacuum systems are under construction or 

are already in operation in the u.s. A review of innovative/ 

alternative (I/A) small community projects in late 1982 revealed 

that nearly 5 percent were vacuum systems (Kreissl, 1986). One 

notable example of a smoothly operating vacuum sewer system is 

at Cedar Rocks, West Virginia. The system consists of 200 vacuum 

valves which serve 240 houses. According to the system's mainte­

nance manager, after solving a few start-up problems no problems 

have been reported in the first 18 months of service. Although 

occasionally vacuum valves do stick open, repairing a stuck valve 

is not a major problem, requiring only about 45 minutes. The 

central vacuum station in Cedar Rocks requires about two hours 

of daily maintenance time (Godfrey, 1986). 

The use of a vacuum system requires the development of a 

maintenance program. Most vacuum system manufacturers recommend 

an annual inspection of valves, valve pits, and wastewater sumps, 

in addition to inspection and cleaning of valve breathers, check 

valves, and solenoids. The time required for this onsite pre­

ventive maintenance for each valve was estimated to be one manhour 

per year. The mean time between service calls for typical onsite 

components was estimated to vary from 1.5 to 10 years (Kreissl, 

1986). The central vacuum station is estimated to require 50 man­

hours of preventive maintenance time annually. Weekly preventive 
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maintenance for the central station includes checking the standby 

generator fluids and battery, makeup oil for vacuum pumps, and 

the mechanical seals of the discharge pumps, as well as cleaning 

and testing of the alarm system. Annual preventive maintenance 

of the station includes inspection of discharge and vacuum pump 

check valves and exhaust lines, oil reservoir, and vacuum pump 

couplings, as well as lubrication of all motors. 

It should be noted that TDH and TWC wastewater collection 

criteria does not specifically mention vacuum sewer systems, 

special approval from these agencies would be required before 

such systems can be designed and constructed. 

The advantages of vacuum sewers over conventional sewers are 

similar to those previously stated for SDG, GP, and STEP systems, 

including reduced capital costs due to the use of small plastic 

pipe and reduced depth of installation. The unique advantages of 

vacuum systems are the substantial dissolved oxygen content of the 

wastewater, which would minimize odor problems, and the central­

ized power utilization at the vacuum station (Kreissl, 1986). 

Disadvantages of the vacuum system compared to the other 

four collection systems described in this section include a higher 

energy requirement per unit volume of wastewater transported. The 

vacuum system incurs the cost of having a backup power supply. 

Also, the vacuum system has a greater potential for infiltration, 

limiting its use in areas with high groundwater tables. Finally, 
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since vacuum sewers are sensitive to population density due to 

limiting line lengths, these systems are effective only when 

design populations are relatively concentrated (Kreissl, 1986). 

Alternatives for Classification 2 Colonias 

Where existing systems are not a practical treatment alter­

native and yet the colonia or colonia group has the size and 

density to justify a centralized treatment process, a new treat­

ment plant is considered appropriate. This analysis indicates 

that 56 individual colonias and 158 colonias in groups fall into 

this classification. 

To collect and convey wastewater from the service area to a 

centralized treatment plant would require a collection system 

network. The five types of collection systems identified for 

the Classification 1 colonias are also applicable to this classi­

fication of colonias. Please refer to the previous section 

(Alternatives for Classification 1 colonias) for these collection 

system options. 

The centralized treatment system is defined for purposes of 

this study as a treatment facility servicing one or more colonias 

(i.e., a colonia group) and having a point source discharge. Two 

treatment options were evaluated: a conventional secondary treat­

ment plant and an oxidation lagoon. The following paragraphs 

describe the two systems in some detail, providing the advantages 

and disadvantages of each. 
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Conventional Secondary Treatment Plants 

The term secondary treatment is usually measured in terms 

of degree to which certain pollutants are removed. According to 

the TWC, conventional secondary treatment plants are expected 

to produce an effluent of 20 mg/l BOD5 (five-day biochemical 

oxygen demand) and 20 mg/l TSS (total suspended solids). This 

level of treatment is defined by TWC as Effluent Set 1. 

A variety of conventional secondary treatment plants are 

available today. The commonly used treatment processes would 

include activated sludge, contact stabilization, extended aera­

tion, trickling filter, rotating biological contactor (RBC), and 

oxidation ditch. Typically, the plants which are applicable to 

this study 'tlOuld range in capacity from 10,000 gpd to 500,000 gpd. 

While large-scale wastewater treatment plants are custom designed 

for a particular application and constructed onsite, for small­

scale plants such as these it is generally more economical to use 

pre-engineered plants which are available from a number of manu­

facturers. The exact treatment process selected for a particular 

application is usually made during the preliminary engineering 

stage based on site-specific information. Since this is a recon­

naissance level study, no attempt was made to determine the 

advantages of a specific secondary treatment process on a site­

specific basis. Rather, typical costs for a pre-engineered 

activated sludge plant was used in the study for purposes of 

determining system costs. 
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conventional small-scale treatment systems are usually not 

affected by physical site constraints (except for extreme slopes 

and flood plains) and generally only require access to a receiving 

stream that can accept surface water discharge. These systems 

require relatively small amounts of land, although a buffer area 

should be provided to maintain some distance between the plant 

and residential areas. 

In areas where interim treatment facilities are required, 

such as areas pending future connection to an existing regional 

treatment system, the use of small-scale secondary systems may be 

particularly appropriate. In most cases these small-scale plants 

can be assembled and disassembled and thus lend themselves well 

to such uses. 

It is important that adequate operation and maintenance 

practices be implemented for these treatment plants. Although a 

full-time operating staff is generally not required, it is criti­

cally important to perform frequent inspections of the facility 

to monitor its performance. In addition, a routine maintenance 

schedule should be followed. If staffing by the operating entity 

is not feasible, these small-scale plants can be operated by pri­

vate contractors under service contracts. It may also be possible 

to enter into a similar type of service contract with a nearby 

municipality that is willing to contract its staff services on a 

part-time basis. 
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The construction of wastewater treatment facilities is regu­

lated by the TOH and the TWC. These agencies are responsible for 

setting discharge limitations and design guidelines. All treat­

ment plants discharging effluent into surface water courses must 

apply for discharge permits from the TWC and the EPA. Also, 

even if no point source discharge is created, a "no discharge" 

permit is required in Texas. 

The centralized conventional treatment plant has several 

distinct advantages. These systems are generally accepted as 

proven technologies, capable of providing consistent levels of 

treatment. Because they are able to consistently meet the 

20 mg/I-20 mg/l guidelines set by the state, these systems are 

generally acceptable to the regulatory agencies except when more 

stringent standards are required. Conventional small-scale 

secondary systems provide an effective means of wastewater treat­

ment when access to an existing regional system is not possible 

or costeffective. 

The main disadvantages of the conventional small-scale 

secondary treatment system relate to cost. Mechanical treatment 

plants are much more expensive to construct and operate than 

onsite treatment alternatives. Operating costs include both 

energy and maintenance costs. 

Oxidation Ponds 

The oxidation lagoon is a simple, almost maintenance-free 

method of wastewater treatment. The lagoon system is usually 
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designed with at least three separate cells connected together in 

a series, as shown in Figure IV-7. The first pond would consist 

of a facultative lagoon which is used for primary clarification 

and initial biological polishing of the raw wastewater. The 

remaining series of cells are stabilization ponds. These ponds 

continue the polishing process to produce an effluent quality 

meeting the TWC Effluent Set X requirement of 30 mg/1 BODS and 

90 mg/1 TSS. Due to the presence of algae cells in the effluent, 

this process normally cannot meet the 30 mg/1 TSS limit for 

Effluent Set o. 

To allow sufficient time for the various natural treatment 

processes to take place, relatively long detention times are 

required. Detention times of 30 to 40 days are typical. These 

long detention times necessitate large storage volumes and asso­

ciated large land areas. 

Wastewater lagoons of this type are best suited to develop­

ments where sufficient land is available to allow the construc­

tion of the lagoon impoundments and maintain reasonable buffer 

distances between the lagoons and nearby residents. Lagoons may 

be inappropriate where stringent effluent quality standards apply. 

Since there is generally some carryover of algae cells in lagoon 

effluent, it may be difficult to achieve effluent quality required 

for some receiving streams in the Rio Grande Valley. 
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As with conventional small-scale secondary plants, oxidation 

lagoon systems must follow state criteria and guidelines. Dis­

charge application procedures are similar for both centralized 

treatment systems. The TWC or the EPA may prohibit this type of 

treatment to be used if it is found that the receiving stream 

would be adversely impacted or that the effluent quality would 

not meet current discharge criteria. 

The main advantages of oxidation lagoons are their low 

capital and operating cost and their simple design and operation. 

Very little mechanical equipment is required, and energy require­

ments are ~inimal. This treatment system is relatively insensi­

tive to fluctuations in hydraulic and organic loadings and 

produces considerably less sludge than conventional treatment 

systems. 

Instead of discharging the effluent produced by the two 

previously discussed centralized treatment alternatives into a 

receiving stream, there lies the option of applying the treated 

effluent to the land via irrigaton. Land application of effluent 

is not specifically recommended by the Lower Rio Grande Valley 208 

Study as a general solution. Rather, the 208 study suggests that, 

where feasible, land application be considered during design of 

the individual systems. As a result, this study does not evaluate 

this effluent disposal option. 
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Alternatives for Classification 3 Colonias 

Where the number of connections that can practically be 

served by a treatment system is too small to allow a centralized 

system to be practical, but at the same time the housing density 

is so high that lot size is too small for individual onsite 

systems, cluster systems should be considered. This study reveals 

that by the year 2010 there will be 54 individual colonias, none 

of which will be in groups, that fall into this classification. 

The cluster systems are defined for purposes of this study 

as a treatment process serving at least several dwelling units 

within a single colonia but likely not of the scale to serve an 

entire colonia as described by the centralized treatment system. 

To collect the wastewater from individual dwelling units to 

a cluster facility for treatment would require a network of 

collection systems. The five types of collection systems identi­

fied for Classification 1 and 2 colonias are also applicable to 

Classification 3 colonias. Please refer to the "Alternatives 

for Classification 1 Colonias" section for these collection 

system options. 

Cluster systems typically incorporate the use of a community 

septic tank, although other tank variations do exist (refer to 

page IV-35 of this report). This community septic tank is a 

larger version of the tanks used in individual onsite septic 

systems. However, the design of these larger systems will be 

somewhat more involved than for one serving a single home. 
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Precast septic tanks are usually available from local sup­

pliers in sizes up to 2,500 gallons (which can typically serve up 

to four or five dwelling units) (HUD, 1985). If larger treatment 

capacities are required, the septic tanks will usually have to 

be constructed in place using precast sections or poured-in-place 

concrete (Figure IV-8). 

Cluster septic tanks are almost always used in conjunction 

with subsurface disposal systems. Because septic tank effluent 

quality does not meet secondary treatment requirements, the 

effluent cannot be discharged to surface water without further 

treatment. 

Although cluster septic tanks normally are used to pretreat 

raw sewage, they can also be used to receive effluent from septic 

tank effluent pump (STEP) and small-diameter gravity (SDG) col­

lection systems. When such systems discharge to a subsurface 

disposal system, the cluster septic tank provides a margin of 

safety by trapping some of the residual solids, oil, and grease 

that might have overflowed from the individual onsite septic tank. 

Although state regulations do not specifically address 

the cluster system, the design of the system should follow the 

criteria set by the TDH for private onsite septic systems. 

Acceptable standards pertaining to the reinforcing and water­

proofing of large septic tanks that need to be constructed onsite 

are available from the National Concrete Hasonry Association 

(HUD, 1985). 
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The major assets of a cluster septic tank are its simple 

construction and its nominal operation and maintenance require­

ments. The lack of moving parts and mechanical equipment elimi­

nates the need for intensive maintenance. Also, there are usually 

no electrical power requirements. Cluster septic tanks are rela­

tively easy to install and much less expensive than conventional 

small-scale secondary plants or oxidation lagoon systems. 

One of the largest disadvantages of the cluster septic 

system is that its use is limited to areas suitable to private 

onsite systems. A cluster septic system has the same limitations 

as onsite systems. If an area has a high groundwater table or a 

low percolation rate, the use of this system is limited. Another 

disadvantage is that large land areas must be set aside for sub­

surface disposal systems. As the decision matrix shows, at least 

500 square feet of land per capita must be available for the sub­

surface disposal site. This is based on the assumption of a 

clay-loam soil and an absorption field loading rate of 0.2 gallon 

per day per square foot of land (EPA, 1980a). Finally, as with 

a centralized system, maintenance of these facilities does require 

personnel with formal training in the treatment process. 

As previously mentioned, variations of community septic tanks 

do exist. The variation most encountered is the cluster aerobic 

tank. These tanks are miniature treatment plants designed to 

provide relatively the same type of treatment as a centralized 
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activated sludge plant. This tank employs high concentrations of 

microorganisms under aerobic conditions resulting from mechanical 

aerators. The aeration process is followed by clarification 

within the same tank, whereby the biomass is separated from the 

treated wastewater. 

The aerated tank unit does achieve higher BOD removals than 

septic tanks, but SS removals are similar. Field studies indicate 

that aerobic units can provide from 70 to 90 percent B005 and SS 

reductions for household wastewater, yielding B005 and SS con­

centrations in the range of 30 to 70 mg/l and 40 to 100 mg/l, 

respectively (EPA, 1980a). 

The aerobic tank system is advantageous over the septic tank 

when space for an absorption field or its equivalent is limited. 

Because of the decreased organic load of the aerobic tank's 

effluent, the absorption field loading rate may be increased, 

reducing the land area required for the disposal system. Any 

variances to effluent disposal criteria set by the TOH will be 

considered on an individual basis by the TOH. 

While the aerobic tank produces a higher quality effluent 

than does the septic tank, the TDH still requires that this 

effluent be discharged into a properly designed and constructed 

soil absorption system or its equivalent. According to the TOH, 

no discharges of aerobic tank effluent to the ground surface or 

into the waters of the State will be allowed (TOH, 1977). With 
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the increased capital, maintenance, and management costs associ-

ated with this mechanical system along with the need of an 

effluent disposal system, the total cost of an aerobic tank 

system will equate, if not surpass, that of a septic system. 

Five cluster system effluent disposal methods are available, 

including: 

o Conventional Subsurface Disposal 
o Evapotranspiration (ET) Bed Disposal 
o Dosing Mound Disposal 
o Intermittent Filter With Subsurface Disposal 
o Intermittent Filter With Water Course Discharge 

A brief overview of each of the cluster system effluent disposal 

systems is presented in the following paragraphs. 

Conventional Subsurface Disposal (Absorption System) 

A septic tank followed by a soil absorption bed (Figure IV-9) 

is the traditional system for the treatment and disposal of 

domestic wastewater from individual households or cluster septic 

tanks. Effluent discharged from the tank goes to either absorp-

tion trenches or seepage beds, the size of which is usually deter-

mined by soil characteristics. 

This subsurface disposal alternative has the advantage of 

being a cost-effective alternative and, coincidentally, has the 

advantage of being the most widely used method of waste disposal 

for both onsite and cluster septic systems (EPA, 1980a). Almost 

one-third of the United States population depends on such systems. 
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The absorption system does have several limitations, usually 

related to soil and site conditions. Proper drainage requires a 

soil with relatively high permeability. ~fuen a soil system loses 

its capacity to absorb septic tank effluent, there is a potential 

for effluent surfacing, which often results in odor and possibly 

heal th haza rds. 

Evapotranspiration Bed Disposal 

Evapotranspiration (ET) is a means of wastewater disposal 

that may be utilized in some localities where site conditions 

preclude soil absorption. Success of the process requires the 

combined rate of application of all moisture (rainfall and waste­

water) to the soil be less than the rate of evaporation from the 

soil plus the rate of transpiration by plants. 

The soil material must be fine textured enough to draw up 

the water from the saturated zone to the surface by capillary 

action but not so fine as to restrict the rate of flow to the 

surface (Figure IV-IO). ET is also influenced by vegetation on 

the disposal field and can theoretically remove significant 

volumes of effluent in late spring, summer, and early fall. The 

surface area of the bed must be large enough for sufficient ET 

to occur to prevent the water level in the bed from rising to 

the surface (EPA, 1980a). 

As mentioned above, the ET system has the advantage of being 

able to be employed in areas not suitable for absorption systems. 
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An ET system that has been properly designed and constructed is 

an efficient method for the disposal of pretreated wastewater and 

requires a minimum of maintenance. The EPA estimated in 1980 

that 4,000 to 5,000 year-round ET systems were in operation in 

the United States. 

The biggest disadvantage of an ET system is cost. An ET 

system, with its impermeable liner and special construction, 

can cost up to four times as much as an absorption system. If 

finances are limited, the ET alternative may be too expensive 

for some communities. 

Application of the ET system to the Valley may be limited 

due to the significant rainfall the region experiences. 

Dosing Mound Disposal 

A mound system (Figure IV-II) is a method of treatment and 

disposal of domestic wastewater that can be used as an alterna­

tive to the conventional soil absorption system. In areas where 

problem soil conditions preclude the use of subsurface trenches, 

mounds can be installed to raise the absorption field above 

ground, provide treatment, and distribute the wastewater to the 

underlying soil over a wide area in a uniform manner. 

The two main elements of the system are the dosing chamber 

and the mound. A pressure distribution network should be used 

for uniform application of clarified tank effluent to the mound. 

A subsurface chamber can be installed with a pump and high water 
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alarm to dose the mound through a series of perforated pipes. 

Where sufficient head is available, a dosing siphon may be used 

(EPA, 1980a). 

The design of a mound is based on the expected daily waste­

water volume it will receive and the natural soil characteristics. 

As with the conventional subsurface disposal system, pollutants 

are removed by natural absorption and biological processes in the 

soil zone adjacent to the seepage bed. The mound must provide 

an adequate amount of unsaturated soil and spread septic tank 

effluent over a wide enough area so that distribution and purifi­

cation can be effected before the water table is reached. 

Dosing mound systems have proven to be successful alterna­

tives for difficult soil conditions. The dosing mound system 

has the advantage of being able to overcome problems with slowly 

permeable soils and high water tables in rural areas. In slowly 

permeable soils, the mound serves to improve absorption of the 

effluent by utilizing the more permeable topsoil and eliminating 

construction in the wetter and more slowly permeable subsoil. In 

permeable soils with insufficient depth to groundwater, the fill 

material in the mound can provide the necessary treatment of the 

septic tank effluent before it reaches the groundwater (EPA, 

1980a). The acceptable depth to a groundwater table from the 

base of the mound is site-specific. Sufficient depth must be 

available to channel the percolating wastewater away from the 

TurnerColliel6Braden Inc. 



IV-42 

mound. If not, the soil beneath the mound and the mound fill 

material may become saturated, resulting in seepage of effluent 

on the ground surface. 

The main disadvantages of the dosing mound system is that 

it is more expensive than a conventional absorption system. 

Also, it requires more land than the absorption system. Since 

pumping is required to distribute tank effluent throughout the 

mound, operation and maintenance and energy costs are higher 

than in an absorption field. Finally, it should be noted that 

the EPA has advised the states that funding for the mound system 

should be deferred until technical problems with the cluster 

dosing mound system are worked out (Water Pollution Control 

Federation, 1986). According to an EPA National Small Flows 

Clearing House representative, there is a problem of defining 

the hydraulic conductivity of the soils in and around the mounds. 

Procedures for defining the hydraulic gradients of the mounds 

are currently being developed (Dix, 1986). 

Intermittent Sand Filter with Subsurface Disposal 

Intermittent sand filters (Figure IV-12) are beds of granular 

materials 24 to 36 inches deep and underlain by graded gravel and 

collecting tile. Septic tank effluent is applied intermittently 

to the surface of the bed through distribution pipes or troughs. 

Uniform distribution is normally obtained by dosing so as to 

flood the entire surface of the bed. Filters may be designed to 
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The mechanisms of purification attained by intermittent sand 

filters are complex and not well understood even today. Filters 

provide physical straining and sedimentation of solid materials 

within the media grains. Chemical sorption also plays a role in 

the removal of some materials. However, successful treatment of 

septic tank effluent is dependent upon the biochemical transforma­

tions occurring within the filter. Without the assimilation of 

filtered and sorbed materials by biological growth within the 

filter, the process would fail to operate properly. 

Intermittent sand filtration is well-adapted to treating 

septic tank effluent. The process is applicable to single-family 

homes and cluster systems. The intermittent sand filter is 

basically used where site conditions are not conducive to sub­

surface disposal of septic tank effluent. Because of the high­

quality effluent produced, regulatory agencies often will allow 

subsurface disposal of sand filter effluent where groundwater 

protection concerns prevent disposal of septic tank effluent. 

Since the organic loading of the filter effluent is reduced, it 

may be possible to apply this effluent to absorption fields that 

have minor limitations without overloading them. 

The advantage of deploying intermittent sand filters is 

that they represent an effective and reliable method of upgrading 

septic tank effluent to meet secondary, or better, treatment 
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standards. While these filters remove suspended solids and 

reduce organic loading, they also transform organic forms of 

nitrogen to the nitrate form, provided the filter remains aerobic. 

Buried sand filters are essentially maintenance-free, although 

they may become clogged after several years' use and require 

resting or chemical treatment. To minimize clogging, lower load­

ing rates are generally recommended for this type of filter. Open 

sand filters can be operated at much higher loading rates than 

buried filters, but they require frequent maintenance to sustain 

peak performance. The surface layer of sand must be periodically 

scraped clean as it becomes clogged with solids. 

The major disadvantage of this type of system is cost. The 

major capital cost components in the construction of a sand 

filter include the concrete, sand, and gravel. Also, land cost 

associated with the filter and subsurface disposal system must 

be included. Labor requirements range fram almost nothing for a 

buried sand filter to 300-500 hours per year for an open filter. 

Intermittent Sand Filter With Discharge Into Water Course 

In situations where subsurface disposal of intermittent sand 

filter effluent is impractical because of impermeable soils, 

shallow bedrock, or very steep slopes, it may be possible for this 

effluent to be discharged into surface waters. This method of 

cluster septic tank effluent disposal may prove to be more cost­

effective than using conventional secondary treatment methods. 
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According to the EPA, intermittent filters produce high­

quality effluent with respect to BODS and suspended solids. 

Normally nitrogen is transformed almost completely to the nitrate 

form. The effluent quality characteristics of intermittent sand 

filters range between 9 mg/l BODS and 13 mg/l (EPA, 1980b). As 

the effluent quality characteristics show, the intermittent sand 

filter can meet the TWC's Effluent Set 1 requirement (20 mg/l 

BODS and 20 mg/l TSS). 

Several disadvantages also exist for this cluster system 

effluent disposal alternative. As with conventional secondary 

plants and lagoons, the proper permits must be obtained if inter­

mittent sand filter effluent is to be discharged. Finally, it 

is unknown at this time whether or not the TOH or TWC will approve 

such a system to discharge. 

Alternatives for Classification 4 Colonias 

Where housing density is sufficiently low, the available 

lot sizes may permit onsite septic systems or aerobic systems to 

provide a generally more cost-effective method of disposal than 

the various cluster systems. This study shows that 30 individual 

colonias fall into this classification. 

With the exception of size, the onsite septic systems 

incorporate the same components and methods of treatment as do 

cluster systems. Both classes of systems share the same advan­

tages and disadvantages. When implementing the use of an onsite 
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septic system, TDH criteria must be followed. This criteria 

requires that a residential lot contain at least a 15,OOO-square-

foot surface area before an onsite septic system can be installed 

(TDH, 1977). As described in the January 2, 1987 edition of the 

Texas Register, the minimum residential lot requirements for a 

septic system are proposed to change from 15,000 square feet to 

one-half acre (21,780 square feet). Refer back to the section 

on cluster systems (Classification 3) for discussion involving 

both the septic tank and aerobic tank. 

There are four effluent disposal methods available for onsite 

septic systems, including: 

o Conventional Surbsurface Disposal 
o Evapotranspiration (ET) Bed Disposal 
o Dosing Mound Disposal 
o Intermittent Sand Filter With Subsurface Disposal 

Please refer back to the section on cluster systems 

(Classification 3) for discussion concerning these disposal 

alternatives. Other than cost and size, these alternatives are 

the same as those presented for the cluster system. 

Alternatives for Classification 5 Colonias 

Until a household is able to afford in-house plumbing, there 

always lies the alternative of upgrading the existing latrines 

that are prevalent throughout the region. According to a TDH 

Region 8 official, a well-constructed latrine normally has less 

problems than a badly constructed septic system. 
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According to literature published by the World Bank, several 

measures can be executed to improve outdoor pit latrines from both 

an aesthetic and health standpoint. First, latrine pits can be 

lined with either plastic or clay, thus preventing pathogens and 

other organic pollutants from escaping into the environment. This 

practice is necessitated in areas having high groundwater tables. 

Lining a latrine pit will facilitate the need of desludging the 

pit on a more regular basis. A pit emptying program may need to 

be established so that the humus-like sludge material can be dis­

posed of properly. Second, vent pipes can be installed in pit 

latrines to minimize odors and the nuisance of flies. The vent 

creates a circulation of air through the latrine that effectively 

exhausts odors emanating from the decaying organic material in 

the pit. Also, the nuisance of flies entering the latrine struc­

ture is minimized since they will be attracted to the vent pipe. 

If the vent pipe contains a flyscreen, the flies will not be able 

to fly down it and so enter the pit. Finally, as with any other 

waste disposal system, the installation and use of a latrine 

should be regulated. Latrine construction and desludging guide­

lines must be developed and defined. Also, an inspection and 

management program must be initiated to enforce these adopted 

guidelines. If this type of program is not established, any hope 

of improving the pit latrines in the Valley will rapidly vanish. 
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While the survey of colonias in the area indicates that 

about 3,346 residential units in various colonias currently have 

no inside plumbing, it is assumed that all will have inside 

plumbing by the end of the study period. 
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TABLE IV-l - LETTER DESIGNATIONS FOR CITIES WITHIN THE STUDY 
AREA WITH WASTEWATER TREATMENT PLANTS 

Letter Corresponding City 

A Mission 
B McAllen 
C Edinburg 
D Pharr 
E Alamo 
F Donna 
G Weslaco 
H Mercedes 
I Eisa 
J Edcouch 
K Santa Rosa 
L Combes 
M Harlingen 
N San Benito 
0 Brownsville 
P Los Fresnos 
Q San Juan 
R La Feria 
S La Joya 
T La Villa 
U Rio Hondo 
V San Perlina 
W Hidalgo 
X Progresso 
Y Raymondville 
Z Lyfford 
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TABLE IV-2 - EXISTING WASTEWATER TREATMENT SERVICES 

Treatment Penni t 
Map Current Flows (mgd) Ca12acity (mgd) Future 
Location City Ave rage- Ave rage- Expansion 
Designator Plant o..mer Code Oay Peak-Day Day Peak-Day Plans 

H-l \~slaco G 1.5 2.1 3.5 4.0 Yes 
H-2 Elsa I 0.5 0.7 0.5 0.98 Yes 
H-3 Ixmna F 1.0 N/A N/A 1.56 Yes 
H-4 Mission A 1.9 2.1 N/A 3.5 Yes 
H-5 Alamo E 1.2 N/A 0.9 N/A Yes 
H-6 San Juan Q 0.5 1.0 0.67 1.40 Yes 
H-7 Edinl:urg C 2.7 3.9 4.5 10.24 No 
H-8 Mercedes H 1.0 1.4 1.5 2.5 Yes 
H-9 !1cAllen No. 3 B N/A N/A N/A 4.0 * 
H-I0 Hidalgo No. 1 B 0.25 0.25 0.14 0.35 ** 
H-ll Hidalgo No. 2 B N/A N/A 0.4 0.5 * 
H-12 Pharr No. 2 0 N/A N/A N/A 1.5 * 
H-13 Pharr No. 1 and Las Milpas 0 1.8 2.5 2.0 4.0 *** 
H-14 McAllen No. 2 B 6.0 7.9 10.0 17 .0 No 
H-15 Edcouch J 0.24 0.35 0.24 0.48 **** 
H-16 La Villa T 0.1 N/A 0.2 0.35 No 
H-17 La Joya S N/A N/A 0.31 0.72 Yes 
H-18 !1ilitary Highway WSC (Progreso) X N/A N/A 0.2 0.4 Yes 
H-19 Phoenix Foods None N/A N/A N/A N/A No 
C-l Harlingen No. 2 M 2.7 5.4 3.5 8.75 No 
C-2 Harlin;;Jen No. 1 M 1.9 3.3 3.1 7.75 Yes 
C-3 Harlingen No. 3 M N/A N/A 3.25 N/A Yes 
C-4 Brownsville No. 2 0 3.2 5.8 2.8 10.0 No 
C-5 Los Fresnos P 0.2 0.4 0.6 N/A Yes 
C-6 San Benito N 1.5 2.16 N/A 3.0 Yes 
C-7 Brownsville No. 1 0 6.3 11.0 5.8 7.8 No 
C-8 La Feria R 0.28 0.35 0.4 1.0 Yes 
C-9 Palm Valley Estates UO None 0.14 0.2 0.28 0.45 Yes 
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TABLE IV-2 (Cont'd) 

Map Current Flows (m:::jd) 
IDeation City Ave rage-
Designator Plant CMner Code Day 

C-lO Cameron Housing Authority 
(Las Palrras) None 0.003 

C-ll Rio Hondo U 0.08 
C-12 Santa Rosa K 0.05 
C-13 Valley MUD No. 1 (VICC) 0 0.11 
C-14 Valley MUD No. 2 0 0.18 
W-l Raymondville and Willacy 

County Housing Authority Y 0.78 
W-2 Lyford Z N/A 
W-3 Port Mansfield POD None 0.3 
W-4 San Perlita V 0.06 

Notes 

*Under construction. 
*~qill be abandoned when Plant No. 2 is complete. 

***Will be utilized 20 percent when Plant No. 2 is complete. 
****New plant in design stage. 

N/A - Not available. 

Swrce: Local City Managers and WasteNater Superintendents, 1986 
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Peak-Day 

0.01 
N/A 
0.13 
0.14 
0.28 

1.2 
N/A 
0.5 
0.09 

Treatment Permit 
ca~city (m:::jd) FUture 
Average- Expansion 
Day Peak-Day Plans 

0.03 0.07 Yes 
0.15 0.30 No 
0.20 0.50 Yes 
0.13 N/A No 
0.15 0.50 No 

1.0 1.25 Yes 
0.27 N/A No 
0.22 0.57 No 
0.10 0.20 No 



TABLE IV-3 
COlONIA GROUPINGS 

REGIONAL 
ICENTRAL 
SERVICE 

GROUP HO. 
HAP 
NO. 

COLONIA 
HAHE 

----------- ----- -----------------------------HIMLOO COUNTY 
101 5 R.O.II. (Roger Road) 

6 Tierra Buena .1 , 2 
329 Austin Gordens 

3050 Unknown 
102 40 Togle. Roberta 

41 Crouse 
103 595 Country Terrace 

596 Thrasher Terrace 
599 Beolsley 

104 32 RQnchitos .2 
575 Ronehitos .1 
676 Garzo Terroce 
677 Troct W. of Gorzo Terr 
680 Colonia Estrella 

105 580 Los Brisos Del Sur 
584 Beto Ac res 

106 90 Sondy Ridge 
798 Doolittle Acres 

107 15 MonteHoyor(SontoCruzGds.3) 
16 El Seeo Sub 
92 Bar II 

301 Merrill 
320 Bar V 

108 103 Schunior SubWuevoSeco) 
105 Colonia Garza 12 

109 74 Closner Sub 
87 Terry 

221 Country View Est .2 
309 Tholpson Rd 

110 81 Lopezville 
83 Villa Del Hundo 

328 North Lopezville 
609 Villa Del Sol 
610 Sevilla Park .1 
612 El Chorro Sub .1 (West) 
615 Mesquite Acres 
616 Arco Iris .2 
620 Aldolos & No. 2 
622 Los PallaS 

111 623 Eldora Gardens Sub 
634 R.S.II. t1 

112 631 Nod io 
636 Bar VI (Barra Privies) 

113 625 51011 Sub .2 
626 los Brisos 
657 51011 Sub .1 



TABLE IV·3 (Cont.) 
COlONIA GROUPINGS 

REGIONAL 
ICENTRAl 
SERVICE 

GROUP NO. 

-----------114 

115 

116 

117 

118 

120 

122 

123 

124 

125 

126 

127 

128 

129 

130 

!tAP COLONIA 
NO. IWIE 

----- -----------------------------111 Jackson's New World/Griesel 
116 PolIO & Pallas 12 
232 L.J. Sub t1 
345 Alberto Acres 
371 Colonia Del Volle 
347 Colonia Gonzales 
351 la Palola 
350 East of Eden Sub 
654 Vol Bar Estates 
118 Los Brisos Est 
119 Son Carlos Collunity 
120 Villarreal, D.T. Sub 
121 Son Carlos Acres 
122 Rankin 
182 Sosa 
201 Ruthven 
398 Walston FariS Sub 
999 Highland FariS 
130 Delta West Sub 
139 Cinco Herlonas 
140 Ilperia} 
132 Mary Ann's Sub 
133 Brenda Goy Sub 
161 Green Volley Dev 
163 Everg reen 
167 EI Trunifo 
165 El Mesquite Sub Phose 1 
166 L & P Sub 
242 Alvarez 
405 la Blanco HeightsIN.llthPI.) 
366 Noreste 
367 Barbosa Lopez 1, 2, 3 
414 Unknown 
415 Victoria Acres 
416 Delta Court Sub 
418 Barbosa-lopez I, 2, & 3 
420 Kile 9 Rd Sub 
421 Floro 
430 Martin Sub 11 
459 Rosedale Heights 
460 Mid-Way Villogelltid Volley) 
461 La PolIO t1 
439 Avila IB 
442 Tierra Bello 
443 Tierra Prieto 
556 Bolli Sub 12 

3003 Scissors 

~ 

-----~-



TABLE IV-3 (Cont_1 
COLONIA GROUPINGS 

REGIONAL 
/CENTRAL 
SERVICE HAP 

NO. 
COLONIA 

NAHE GROUP NO. 

132 246 EI Leon 
445 Colonio Tijerina 
478 Hile Doce West Sub 
489 Olivorez .4 
495 Mesquite Sub Unit .1 
501 La PolOia I & II 

3051 Hila Doce Sub 
133 479 Sunrise Sub Unit 2 

493 Puesto Del Sol 
773 Sunrise Hill Sub 

135 476 Chapa t4 
496 Chapo .2 and others 
867 Hid Volley Est 

136 510 Los Reyes Acres 
514 Wes Har Sub 

137 515 Chopo .5 
3004 Unknown 

138 522 Cuellar A.C. I, 2, 3 
525 Los Castillos/Agua Dulce 
535 Llano Gronde tl 
688 Angela 

139 919 Colonia Las Palos 
920 hog reso 

140 516 Tidelond 
519 Capisallo Pork 
520 DIYllpic Sub 

141 113 Freedol Est 
174 Laborsita 
175 Hacienda De Los Vega 

143 8 Floresto 
9 Tierro Horio tIl 

201 968 Flores 
9.$9 Colonia Rodrigue/Sull'ivan City 
970 Fisher 
974 Lo Aurora 
977 Son Miguel 
978 Los Cuevas 12 

202 960 Havana Sub 
981 Havona(Co ... unity)/Hovana LOlos 

203 699 King Ranch tl & .2 
702 El Rio 

204 700 Nuevo Penitas 
701 Penitas 

205 708 Perezville 
713 Mota 
717 Tierra Haria/Valle Sac Bello 
721 Plainview 



TABLE IV-3 (Cont_l 
COlONIA GROUPINGS 

REGIONAL 
ICENTRAl 
SERVICE III1P 

NO. 
COLONIA 

NAKE GROUP NO. 

207 719 Los Trevino 1, 2, 3, 4 
730 Acevedo 11 (Esquivel Jrl 
731 Acevedo 12 (Esquivel) 

208 774 Acevedo 14 
5020 Unknown 
5021 Un~nown 

209 754 LQkeside 
756 QUQrto Vientos 
760 Lo CQlellio 
767 Carlos 
770 Hilda II 

210 740 Lo HOlo Rd 
748 Roairez Est. 
751 Heno,josa, Ariel t1 
987 Bosh'll 115 

211 338 Goodwin Heights 11 
339 Pollllerino 
340 Kountry Hill Est 

212 197 Regal Est 
203 PQII Drive North 
245 Boshol 111 
251 BGshall 11 
254 80shQI 12 
255 8osholll t1 0 
256 Bosh'll 16 
259 R'lndolph/Bornett 11 
260 C'lVOZOS, Ale>: 
261 V ill a Cop ri 
262 Leol, Corlos II 
263 Rodriguez Est 12 
269 Coyne 
275 Hino,joso ilriel 12 
277 N. Country Est 12 
278 R'lndolph/Barnett 12 
746 Johnson, Paul 
747 La HOlo Rd. North 
749 Acevedo, Doniel Sub 
994 8oshol 17 

6021 Boshol HB 
213 821 5rovewood 

822 Perl os De NQrQnjQ 
214 333 Bozon, En r-ique 

334 Celso 
335 B'lshQII 113 
336 La PalolQ Sites 
3j7 Munoz Estotes 
343 Bashalll 112 



TABLE IV·3 (Cont.) 
COLONIA GROUPINGS 

REGIONAL 
/CENTRAL 
SERVICE HAP 

NO. 
COLONIA 

N~KE GROUP NO. 

986 Unknown 
215 188 Chucos Est 11 

192 Wahon 
198 HinoJosor Ariel 13 
200 Rody 
205 Chulo Visto Acres 
235 Bosh'll! 15 
236 BasholJl t4 
248 Lo HOllo Grove Est 
267 Basholl IS/Country Est W. 
342 Acevedo 13 

216 280 Lindo Visto Est(Populor) 
284 I1iollond (Ll 
298 N. Country Est 11 
289 Tangerine Est 
290 Monico Acres 

217 283 llUde Hill 11 
287 Veredo Tropical 

5002 Unknown 
5003 Unknown 

218 294 North Cross Est 
300 Robbit Potch 1 & 2 

5011 Unk nown 
221 191 E1 Por'liso (Rudy Vela) 

193 Los Ebanos 
222 194 Tierra Estates Sub 

195 Bryon Acres 
214 Cantur Jose 
227 Vol Verde North 
228 Los HinDs 
229 Citrus Shadows 
308 Jardin Terrace 
323 Stewort Ploce Sub 11 

3052 StewQrt PlQce Sub 12 
5006 Unknown 
5007 Unknown 
5008 Unknown 
5009 Unknown 
5010 Unknown 
6015 11 & S 

223 190 Leo 1, ROlon 
202 Cantu (Dioz) 

227 988 Regency Ac res 
5004 Unknown 
5005 Unknown 



TABLE IV-3 (Cont_) 
COLONIA GROUPINGS 

CAIIERON COUNTY 

REGIONAL 
ICENTRAl 
SERVICE 

GROUP NO. 
HAP 
NO. 

COLONIA 
NAIIE 

----------- ----- -----------------------------
301 1305 S Cluster of houses olong rd. 

1308 Q Unknown Sub 
1311 R Unknown Sub 

302 1095 Vil10 Covozos 
1115 Montalvo 
1117 El Co1Qboz 
1118 (Ell Ronchito 
1119 Encantoda 
1297 ESCQlil10's 

303 1110 Polo Arizllendi/PodillQ 
1112 La Pololla 

401 1026 LQ COlO Del Norte 
1027 Cisneros (Lilon) 
1295 2S 

403 1264 Illinois Heights 
1334 Unnalled B 

404 1022 21 (See El Jardin) 
1272 Los Cuates 
1273 Coronado 
1274 PleQsant Meadows 
1340 Unnallled C 
7006 Unknown 

405 1241 VQlle HerlloSQ 
1281 Valle Escondido 
7005 Unknown 



TfiBlE IV-4 COLONIA GROUPINGS BY CLASSIFICATION 

CLASS 1 CLASS 2 
-------------------------------------- --------------------------------------

REGIONAL 2010 REGIONAL 2010 
/CEtITRAL GROUP 2010 GROUP /CfNTRAL GROUP 2010 GROUP 
SERVICE AREA GROUP DENSITY SERVICE AREA GROUP DENSITY 

GROUP NO. (OC.) POP. (cGp/oc) GROUP NO. (OC. ) POP. (cap/ael 

----------- ------ ------ -------- ----------- ------ ------ --------

HIDALGO CO. HIDALGO CO. 
----------- -----------
/I: 208 110 754 6.9 101 11.0 905 8.2 

209 246 2172 8.8 106 53 362 6.8 
210 126 724 5.7 107 250 1428 5.7 

B: 103 139 905 6.5 114 40 261 6.5 
C: 102 24 161 6.7 115 138 B65 6.3 

108 124 654 5.3 116 55 292 5.3 
109 231 1780 7.7 118 396 254~i 6.4 
110 652 5029 7.7 122 149 744 5.0 

D: 104 243 3138 12.9 132 235 1368 S.8 
105 91 996 10.9 133 155 1810 11.7 

E: 117 87 m 7.7 135 186 1086 5.8 
F: 120 93 1157 12.4 136 96 905 9.4 

126 58 422 7.3 141 118 83~ 7.1 
127 318 2223 7.0 143 51 241 4.7 
128 62 795 12.B 201 335 4476 13.4 
129 205 1881 9.2 202 93 503 5.4 
130 368 2172 5.9 203 Bl 704 8.7 

G: 137 41 352 8.6 204 225 2565 11.4 
138 349 3631 10.4 :'05 152 1710 11.2 

H: 140 163 1056 6.5 207 118 1760 14.9 
I: 123 71 412 5.8 211 89 634 7.1 

124 68 473 7.0 212 BOO 4033 5.0 
125 44 362 8.2 213 40 23! 5.8 

a: 111 74 533 7.2 214 149 795 5.3 
112 92 915 9.9 215 315 1499 4.B 
113 310 1629 5.3 216 159 1026 6.5 

x: 139 265 3953 14.9 217 72 352 4.9 
218 80 443 " r ~ • .J 

CAMERON CO. 221 26 261 10.1 
----------- 222 542 2866 5.3 

K: 301 72.0 418 5.8 223 55 261 4.9 
0: 403 52.0 251 4.8 227 42 2t.l 6.2 

404 227.0 1311 5.8 
CNIERON CO. 
-----------

302 290.0 3257 11.2 
303 145.0 994 6.9 
401 163.0 1270 7.B 
405 67.0 501 7.5 
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TABLE IV-6 - WASTEWATER TREATMENT SYSTEM ALTERNATIVES 

Classification 1 

o Existing Regional Treatment Plant 

Classification 2 

o Centralized Oxidation Pond (BODS = 30 mg/l, TSS = 90 mg/l) 

o Centralized Package Treatment Plant (BODS = 20 mg/l, 
TSS = 20 mg/l) 

Classification 3 

0 Cluster Septic System With Conventional Drainfield 

0 Cluster Septic System With Evapotranspiration (ET) Beds 

0 Cluster Septic System With Dos ing Mounds 

0 Cluster Septic System With Intermittent Sand Filter and 
Subsurface Disposal 

o Cluster Septic System With Intermittent Sand Filter and 
Watercourse Discharge 

Classification 4 

0 Onsite Septic System With Conventional Drainfield 

0 Onsite Septic System With Evapotranspiration (ET) Beds 

0 Onsite Septic System With Dosing Mounds 

0 Onsite Septic System With Intermittent Sand Filter and 
Absorption Field 

Classification 5 

o Improved Latrine System 

TurnerCoIlie@Bradenlnc. 



TABLE IV-7 - OVERVIEW OF SIGNIFICANT COLLECTION SYSTEM CHARACTERISTICS 

Collection System 

Conventional 
Collection System 

GP System 

STEP System 

SOG System 

Vacuum System 

Notes 

N/A - Not applicable. 
GP - Grinder pump. 

Method of 
Conveyance 

Gravity 

Pressure 

Pressure 

Gravity 

Pressure 

STEP - Septic tank effluent pump. 
SOG - Small-diameter gravity sewer. 

Sources: Kreissl, 1985 
Godfrey, 1986 

TurnerCollie~Braden Inc. 

(MTBSC) Average 
Time Between 

Septic Tank Service Calls 
Requirement (years) 

No N/A 

No 2-5 

Yes 6-8 

Yes N/A 

No 1. 5-10 

Infiltration 
Probability 

High 

Low 

Low 

Moderate 

High 
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TYPICAL LAYOUT 

8" Gravity Sewer 

SOURCE: DEPARTMENT OF HOUSi~~G AND 
URBAN DEVELOPMENT, 1985. 

Lift Station 

FIGURE IV-2 

CONVENTIONAL GRAVITY SYSTEM 

TurnerCollie0Braden Inc. 
CONSULTING ENGINEERS 

TEXAS AUSTIN/DALLAS;'HOUSTON.!PORT ARTHUR 
COLORADO DENVER 
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G.P. SYSTEM TYPICAL LAYOUT 

4" 
House Sewer 

Grinder 
Pump 

l-Y" 
Service 
Line 

Pressure 
Sewer Main 

PRESSURE SEWER TYPICAL LAYOUT 

Pressure Sewer 
(buried just below frost line) 

SOURCE: DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT, 1985. 

FIGURE IV-3 

Treatment 
Facility 

GRINDER PUMP SYSTEM AND 
TYPICAL PRESSURE SEWER LAYOUT 

Turner Collie o Braden Inc. 
CONSUlTING ENGINEERS 

TEXAS AUSTIN/DAllAS/ HOUSTON/PORT ARTHUR 
COLORADO DENVE R 

Job No. 11-00150-001 DateNOVEMBER 1986 
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STEP SYSTEM TYPICAL LAYOUT 

4" 
Hoese 
Sewer 

STEP 
L.,.;;l~-Pumping 

Unit 

Septic Tank Effluent 
Pump 

1-Y," 
Service 
Line 

Pressure 
Sewer 
Main 

(Refer to Figure IV-3) 

POSSIBLE STEP SYSTEM CONFIGURATIONS 

Common 
Septic 
Tank 

SOURCE: DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT, 1985. 

~ 
I I 
L ""J ...... ...... 

Common 
Septic 
Tank 

FIGURE IV-4 

SEPTIC TANK EFFLUENT PUMPING 
(STEP) SYSTEM 

TurnerColliec0Braden Inc. 
CONSULTING ENGINEERS 

TEXAS AUSTI"iDALLASiHOUSTONiPORT ARTHUR 
COLORADO DlNVlR 

Job No. 11-00150-001 DateNOVEMBER 1986 



TYPICAL SDG SEWER LAYOUT 

CJ 
Residence 

Interceptor Tank 
(Septic Tank) 

/l11#/IliiIJll 

4" Gravity 
Main 

PROFILE OF VARIABLE GRADE SDG SEWER 

Ground S urIace 
------------------------------T 

Section With Less Than 
Mirtiinum Slope Normally Required 

SOURCE: DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT, 1985. 

Sections With Positive Grade 

Head 
Differential' 

__ 1 

'Difference in Elevation 

FIGURE IV-5 

SMALL DIAMETER GRAVITY (SDG) 
SYSTEM 

TurnerColliel6Braden Inc. 
CONSULTING ENGINEERS 

TEXAS AUSTIN/DALLASiHOUSTONiPORT ARTHUR 
COLORADO DENVER 

Job No. 11-00150-001 Date NOVEMBER 1986 



TYPICAL COMPONENTS 

4" 

Vacuum 
Storage Tank 

Vacuum Pump 
Station 

To 
r;::::::;~:!!-'~ Treatment 

Sewage 
Pump 

Facility 

TYPICAL "SAW TOOTH" VACUUM SEWER INSTALLATION 

::: 

SOURCE: DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT, 1985. 

Cleanouts 

Grade 

FIGURE IV-S 

VACUUM SYSTEM 

Turner Collie (6Braden Inc. 
CONSULTING ENGINEERS 

TEXAS AUSTINiDALl A~/HOLSTOf\.:'PORT ARTHuR 
COLORADO D~ NV~ R 
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SOURCE: DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT, 1985. 

FIGURE IV-7 

OXIDATION LAGOON SYSTEM 

Turner Collie 0 Braden Inc. 
CONSULTING ENGINEERS 

TEXAS AUSTINjDALlAS/HOUSTON/PORT ARTHUR 
COLORADO DENVER 

Job No. 11-00150-001 Date NOVEMBER 1986 
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Inlet 

.. ........................... . 
:~ 
: I " Access Manholes 

. . . . . . . . . . . . . . . . 

a::b 
~ (Min. 24" Dia.) D 

.1 "-Outlet 

:.~.~.~.~.~.~.~.~.~.~.-.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.'~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.-.~: 

\ Poured in Place Concrete 
~_ with Reinforcing Steel .L 

1--,,''t;,..r-'1' \--"11 ~ I.' ..•..• :' .. '.1 1'1 
I. • 

Plan 

Typical Access 
Riser 

. . r .~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.~.'~.~.~.~.~.~.~.~.~.~.~.-.~.~.~.~.~. 9 
Section 

FIGURE IV-8 

THE CLUSTER SEPTIC TANK 

- Ground 
Surface 

TurnerColliec0Braden Inc. 
CONSULTING ENGINEERS 
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TYPICAL LAYOUT 

Vent 

'" --------- ~ 

---Hh 
l 

Cleanout Cover 

J 

1 
J I 
J I 

Septic Tank Drainfield 

Water Table 

SOURCE: DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT, 1985. 

FIGURE IV-9 

CONVENTIONAL SUBSURFACE DISPOSAL 

TurnerCollie0Braden Inc. 
CONSULTING ENGINEERS 

TEXAS AUSTIN':DALLAS,'HOUSTON'PORT ARTHUR 

COLORADO DENVER 

IJob No. 1100150·001 IDate NOVEMBER 1986 
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Plants 

T 

SOURCE: U.S. ENVIRONMENTAL PROTECTION 
AGENCY, 1980b 

--------------

Impermeable 
Plastic Liner 
(Optional) 

FIGURE IV-10 

EVAPOTRANSPIRATION SYSTEM 

Turner Collie (6Braden Inc. 
CONSULTING ENGINEERS 

TEXAS AU~TIr".'[Ji\11 AS HOL) 101'.: PUR 1 AR. I Hl·f{ 

COLORADO lJ~ N\,[ R 

Job No. 11-00150001 DateNDVEMBER 1986 



TYPICAL LAYOUT 

Perforated PVC Pipe 

. f. Topsoil 

.n. Sand F~II "'-." , .... ,.. . 

\ .• :~;~ .. ~ •.• ,,"~,,, ':':'~":l<"'~:'~ 
•• '. .. )of-. • '. •• • , .' • ". " .. ". 

F rr=n ·f T-: m_ \ Topsoil 1/ Minimum Soil Depth 
H~u~e~ .JL-IlL!::::I===;J ---' I I ___ Subsoil to Convey Effluent = 1l:=:g=1IH,~~~---~.1 \ Stone Fill Away From Mound 

Septic Ta nk or 
Aerobic Tank 

Ii ~~ \ \ 

~ _II.:!!Hf-- Pum p 
l!::::::::::!::::!::::!!dJ 

Pumping Chamber 

SOURCE: DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT, 1985. 

I mpermeable Layer 
or Water Table 

FIGUGE IV-11 

DOSING MOUND 

Turner Coli ie c0Braden Inc. 
CONSULTING ENGINEERS 

TEXAS AUS I 1N.,'l)Al LAS. HOUS rON,:PORT ARTHUR 
COLORADO DE:NVER. 
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TYPICAL LAYOUT 

Splash plate 

r 

ffI=I/=-tp/ , "" Sand 

GJ===-===#Il~~~~i From =~====1 =tl - I, I Septic _ ~_I I -: 
Tank, L../ \ '-

~ 
~R' . eClrculatlOn 
Pump 

\SPlitter Box' Gravel 

To Absorption 
Field or L.::======-- Discharge 

Underdrain 

* Recirculation Ratio 
(Recyle: Discharge) 
~ 5:1 

FIGURE IV-12 

INTERMITTENT SAND FILTER 

Turner Collie <0Braden Inc. 
CONSULTING ENGINEERS 

SOURCE: DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT, 1985. 
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SECTION V - COST FOR SOLUTIONS TO THE WATER AND 
WASTEWATER NEEDS 

This section of the report addresses the cost to provide 

V-I 

water and wastewater service to each of the colonias considering 

future growth through the year 2010. Unit costs used to develop 

probable water supply system costs are based on data obtained from 

recent construction bids at various locations throughout the State 

adjusted to reflect price levels in the Lower Rio Grande Valley. 

These costs do not include costs of developing or obtaining addi-

tional raw water supply. Unit costs used in developing probable 

sewer system costs were developed from a variety of sources, 

including "Innovative and Alternative Technology Assessment 

Manual" (EPA, 1980a); "A Reference Handbook on Small-Scale 

Wastewater Technology" (HUD, 1985); "Rural Wastewater Disposal, 

Southern Cameron County, Texas (Draft Report)" (LRGVDC, 1986); 

"Operations and Maintenance Requirements for Small-Flow Treatment 

Systems" (Ward, 1986); "Onsite Wastewater Treatment" (ASAE, 1984); 

and "Alternative Sewers in the United States" (Kriessl, 1985). 

As previously discussed in Section IV, a range of waste-

water service alternatives were investigated in this study. The 

wastewater decision matrix presented in Figure IV-l identifies 

5 potential collection systems and 13 potential wastewater treat-

ment options available to address each of five classifications 

of colonias defined by this study. This section of the report 

addresses the capital and monthly operation and maintenance costs 

for each individual component of the wastewater system. This 

section also presents a range of costs for the various alternative 

TurnerCollie<f)Braclen Inc 



wastewater collection and treatment systems that may be appli­

cable to the individual colonia. The actual implementation 

V-2 

cost will vary depending on the characteristics unique to each 

colonia, the identification of which is beyond the scope of this 

reconnaissance-level study. 

The tables on wastewater cost presented in this section 

of the report are summarized from Tables A-2 through A-7 in 

Appendix A. The tables in the Appendix address the cost for each 

colonia (or colonia group) individually. 

In order to develop the probable costs associated with the 

various alternative solutions, a series of cost equations was 

developed which are applicable to each colonia, colonia class, or 

colonia grouping. Several generalized assumptions made in pre­

paring the cost equations need to be recognized. Perhaps the most 

important of these assumptions is that future colonia development 

will occur at the same general location as existing colonia devel­

opment in the region. Widely dispersed variations in the location 

of future colonia development patterns could have a significant 

effect on cost results presented herein. 

On the other hand, the costing methodology used is quite 

flexible in its application and can be adapted to a wide variety 

of conditions and assumptions. Because equations are used to 

develop costs for each colonia or colonia grouping included in 

the study, the results can be used for both macro analysis of 

TurnerCoIlie@Bradenlnc. 



V-3 

the region as a whole and also for micro analysis of individual 

colonias. The entire costing procedure is in the form of a series 

of computerized models, allowing easy testing of the sensitivity 

of various adjustments or alternative assumptions. Additional 

or corrected base data regarding specific colonias, colonia 

groupings, or plant locations can also easily be introduced. 

WATER SYSTEH COSTS 

In costing necessary water system improvements, three problem 

areas are addressed: 

o Bringing water to colonias not currently served. 

o Providing service to individual colonia residences 
which currently have no onsite service. 

o Providing service to the new population projected to 
move into the colonias between now and 2010. 

The costs of providing for each of the three categories of 

improvements are summarized as follows: 

Water to Colonias Not Now 
Served* 

Water to Individual Residences 
Not Now Served* 

Water to Serve Future Colonia 
Growth** 

TOTAL 

*Based on 1986 data. 
**Based on 2010 data. 

TurnerCollie(6Braden Inc. 

Total Cost 

$ 171,600 

59,600 

45,434,700 

$45,665,900 

Cost per 
Residence 
Served 

$1,666 

350 

2,457 
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Colonias Not Now Served 

The costs of bringing service to colonias not now served (or 

served from an unacceptable supply source) consists of the cost of 

extending transmission lines to the colonia boundary and extending 

a distribution system throughout the colonia. An examination of 

the five specific colonias identified by this study as lacking 

any water service indicates each has an existing water supply 

line within approximately 1,500 feet of the colonia site. Costs 

of extending distribution systems throughout the colonia are 

based on calculations of linear waterline requirements using an 

estimated water demand for 1987. These demands were calculated 

using the population density, number of housing units, and a per 

capita consumption of 100 gallons per day. The current popula-

tion in these five colonias is estimated at 486 persons. No 

additional water plant expansion is anticipated to serve the 

additional demand under this category. Costs associated with 

individual residences' metering and connection to local suppliers' 

lines are based on average WSC costs in the area and include 

membership fees. Unit costs used in this part of the analysis 

are as follows: 

Transmission Lines (12-inch) 
Distribution Lines (2-inch) 
Meter/Connection Charge 
Hembership Fee 

$12 per foot 
$4 per foot 
$200 per unit 
$150 per unit 

The total resulting cost to provide water service to the 

five colonias is shown in Table V-1. 

TurnerCoIlie(6Braden Inc. 
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Discussions with local officials and residents in the area 

indicate that other co10nias may be served by unsatisfactory water 

supply sources. vlliile the scope of this reconnaissance study did 

not identify the specific co10nias involved, a similar analysis 

could be applied to these cases. 

Individual Residences Not Now Served 

For those co10nias found in this study that apparently have 

water piped to the colonia but not to all residential units in 

the colonia, the cost of bringing the water on to each occupied 

property has been calculated. As with those in the last category, 

these cost estimates include costs of meters, connection fees, 

and the average initial membership or buy-in fee for joining a 

WSC. Although many residences may not be connected to the water 

system within the colonia, they obtain their water from some 

source, many by sharing a tap with a neighbor. As a result, 

adding additional units to the system will be partially compen­

sated by a reduction in water usage at the currently metered 

taps. For this reason, no additional water plant capacity is 

anticipated in approximating the cost to serve this category of 

the colonia population. The costs for the current residents of 

each colonia involved are summarized in Table V-2. 

Water for Future Colonia Growth 

The third category of water supply costs represents the 

costs associated with providing for colonia growth between now 

TurnerCollie<f5'Braden Inc. 



and 2010. These costs are shown by colonia or colonia group in 

Table V-3. Three categories of costs are considered. 

Transmission Line Extension 

V-6 

In developing the probable future costs for extending or 

replacing transmission lines to accommodate colonia growth through 

2010, those colonias located in close proximity to one another 

were treated as a single entity of grouped colonias. These 

colonia groups were identified and defined in the previous section 

in Table IV-3. Transmission line extensions or replacements were 

considered necessary only if the colonia or colonia group were to 

grow by at least 50 housing units. Transmission line costs are 

calculated on a per-housing-unit basis using the unit costs 

shown on the previous page and applying 100 housing units for 

each 12-inch line ($1.20 per foot, per housing unit). The costs 

of transmission line extensions are shown in Table V-3. 

Water Plant Capacity 

An estimated 16 million gallons per day of additional water 

treatment capacity will be required to serve the projected growth 

in demand in the colonias through the year 2010. It is antici­

pated that this expansion will occur within the WSCs or WCIDs 

because of the limi tations on water rights within the municipali­

ties. No attempt was made to locate additional plant facilities. 

Costs were allocated on the basis of $2.00 per gallon of water 

demand. 

TurnerCoiliel6Braden Inc. 
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In-Colonia Distribution Line Extensions 

In developing the probable future costs for extension of 

distribution lines within each colonia, distribution line exten­

sions were considered necessary if the colonia or colonia group 

grows by at least 25 housing units. The unit costs shown on 

page V-4 were applied to line lengths computed from distribution 

requirement curve relating line requirements to housing units 

and density. Average water demand of 100 gallons per day per 

person have been used throughout. These costs are also shown in 

Table V-3. 

Connection and New Service Costs 

Costs required to provide service to the property of each 

new residential unit built in the colonias between now and 2010 

is the third category of cost shown in Table V-3. These costs 

were derived by applying the unit costs shown on page V-4 to 

each new colonia unit. 

WASTEWATER SYSTE~1 COSTS 

Wastewater system costs were determined separately for each 

of the 5 collection system alternatives and 13 treatment alterna­

tives described in the decision matrix. A combination of collec­

tion and treatment options were then combined to obtain a range 

of costs for various wastewater systems, as shown in Tables A-2 

through A-7 of Appendix A. 

TurnerCoIlie<f:)'Braden Inc. 
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Table V-4 presents a summary of the range of costs associated 

with providing wastewater service to the colonias in the three­

county region for the years 1986 and 2010. This table is also 

presented graphically in Figure V-I. It is estimated that the 

probable capital cost of providing every colonia with complete 

wastewater services will range between about $93 million and 

$152 million. This range of cost is dependent on whether or not 

technical or regulatory conditions will require a more expensive 

system or permit implementation of one of the less costly alter­

natives to meet the same adequate level of service. The total 

monthly cost per housing unit in the region ranges from $20 to 

over $280, depending on the options chosen. These total monthly 

costs include both the estimated monthly O&M costs and the 

amortized capital costs based on a 20-year life at an 8 percent 

interest rate. 

It should be noted that because the costs presented in the 

cost tables of this report were generated using computer modeling 

techniques, the numbers generated from the model may reflect a 

precision greater than can be reasonably forecasted. However, 

output from the model clearly indicates a realistic cost range. 

The maximum costs in Tables V-4 and V-5 represent the most 

costly combination of \'Iastewater collection and treatment alter­

natives considered for that specific colonia classification. 

Accordingly, the minimum costs represent the least costly combi­

nation of collection and treatment alternatives considered for 

TurnerCollie<S:5'Braden Inc. 
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each classification. As stated above, these maximum and minimum 

costs will be dictated by whether or not technical and regulatory 

conditions will permit implementation of lower or higher cost 

alternatives to meet the same adequate level of service. 

It should be pointed out that Table V-4 indicates that the 

maximum monthly cost per residential unit for the cluster systems 

(Class 3) are higher than they are for other classes. The reason 

for this is that the Class 3 maximum cost actually reflects the 

costs for a conventional secondary wastewater treatment system. 

Even though such a system was not the option shown in the decision 

matrix for Class 3, the costs for this system were included to 

demonstrate that, at a certain population size and density, use 

of a conventional secondary treatment system becomes very 

expensive. 

Table V-5 is a summation of Tables A-2 through A-7 in 

Appendix A. In this table, maximum and minimum wastewater 

collection and treatment capital costs are presented for each 

colonia or colonia grouping within each classification category. 

As in the case of Table V-4, the maximum costs reflect the case 

that technical and regulatory conditions will require implementing 

the more costly collection and treatment systems. Conversely, the 

minimum costs reflect a situation when favorable site conditions 

permit the use of less costly alternatives. 

TurnerCoIlie0Braden Inc. 
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Cost for Collection Systems 

The costs for each of the five collection systems considered 

for the Class 1, Class 2, and Class 3 colonias were computed and 

shown in Tables A-2 and A-3 of the appendix. The Class 4 and 

Class 5 colonias, consisting of individual onsite treatment 

systems, logically have no collection system costs associated 

with them. 

The collection system unit costs, summarized in Table V-G, 

include the construction costs for sewer, lift stations, and 

appur tenances. 

The length of the sewer line required for each colonia was 

estimated using the projected population, population density, and 

the curve shown in Figure V-I. The curve illustrates the rela­

tionship between population density and average length of sewer 

required per capita. The figure was developed for generic com­

parison purposes using a hypothetic community model and informa­

tion contained in several reports published by LROVGC. 

Each of the five collection systems evaluated had unique 

structure components that were considered in developing system 

costs. 

The small-diameter gravity system (SOG) was assumed to 

require an interceptor tank between it and the dwelling unit as 

a means of removing large solids that could clog the sewer pipe. 

The sedimentation tank can be envisioned as a small septic tank 

TurnerCoIlie@'Bradenlnc. 
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with a single chamber. Although not as expensive as a septic 

tank, the interceptor tank does have a capital cost associated 

with it, as well as operation and maintenance costs for cleaning. 

The vacuum and pump-supported systems (grinder and STEP) 

have a vacuum valve assembly or pump cost associated with them. 

The STEP system, however, would also incur the cost of construct­

ing a septic tank. 

In many cases, it is possible for more than one dwelling unit 

to share the cost of a single valve or pumping unit. While the 

size and hence the cost of the multiplex unit is increased, the 

cost per dwelling unit is decreased. The collection system costs 

levied in Tables A-2 and A-3 of Appendix A take into consideration 

the cost saving resulting from the use of the multiplex units. 

The operation and maintenance costs for these systems reflect the 

increased dependence on mechanical systems. In the case of the 

STEP and SDG systems, the maintenance of the septic tank is also 

included. In both Tables A-2 and A-3 of the appendix, the monthly 

costs presented assume a 20-year life with an 8 percent annual 

interest rate and the capital costs include engineering, contin­

gencies, legal, and administrative costs. 

Cost for Wastewater Treatment 

Each of the treatment alternatives for the four major clas­

sifications of colonias was derived independently. The cost for 

latrine systems (Class 5) was not addressed since the objective 
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of this study is to improve on those current systems. The cost 

of treatment was equated closely to colonia population in all 

cases. 

Those colonias identified as being serviced by expansion of 

existing regional facilities (Class 1) would require the cost of 

expansion of the existing treatment plants and trunk sewer. For 

cost estimating purposes, the trunk sewer expansion costs were 

calculated for a force main system to bring wastewater from these 

colonias to the existing treatment plant. The costs for regional 

systems presented in Tables A-3 and A-4 of Appendix A reflect 

the cost for expansion of the plant and the cost to transmit the 

sewage from each colonia identified. 

The centralized treatment system (Class 2) was assumed to 

comprise either a conventional secondary treatment plant or 

construction of an oxidation pond. Cost of construction of a 

new secondary plant was based on population (hence plant capacity) 

and ranged from $2.50 to $7.50 per gallon, depending on size of 

facili ty. 

The cost of the oxidation pond assumed a pond size based on 

an organic loading rate of 30 pounds of BODS per acre per day. 

This equates to 176 persons per acre per day. Since the oxidation 

ponds require substantial areas of land, land costs of $2,000 per 

acre were included in formation of the capital costs. 

The cost for the cluster system treatment systems (Class 3) 

include the cost for a large septic tank and construction of a 
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land disposal system. Since the system will be shared by several 

units, the capital and O&M costs for the cluster system were 

approximated to be 80 percent of the cost for the individual 

septic systems (Class 4). Added to this cost would be the cost 

for acquisition of the drainage field, which was approximated at 

$2,000 per acre. 

The onsite septic system (Class 4) cost is composed of the 

capital cost for the tank and its maintenance. Since the drain 

field would be located on the owner's property, no cost is asso­

ciated with land acquisition. The management costs associated 

wi th these individual systems we re included as part of the O&H 

costs. 

TurnerCoIlie(6Braden Inc. 
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TABLE V·, 

COSTS OF PROVIDING WATER TO 
COLONIAS NOT CURRENTLY SERVED 

TMNSIII 551 III IN-COLONIA INDIVIDUAL 
1986 LINE DISTRIBUTION RESIDENCE 

1986 COLONIA EXTEHSIIil LINES CIilNECTI 011 TOTIIl UNIT 
HAP COLOilIA HSNG 1986 DENSITY COST CIIPITAL COST COST COST COST 
NO. NIlIIE UNITS POP. (cCIp/ac) ($) ($) ($) ($) ($) 

172 Austin Ston~baker/CRJS Sub 10 45 2.3 18,000 7,294 3,500 28,794 2,879 
283 Dude Hill tl 5 23 2.3 18,000 3,047 1,750 23,397 4,679 
981 Havano(Coliunity)/Hovona LOlos 10 45 0.7 18,000 12,840 3,500 34,340 3,434 

3050 UnknOlln 10 72 20.7 18,000 3,882 5,600 27,482 1,718 
1284 Villa Pancho 62 279 14.6 18,000 17,850 21,700 57 ,550 928 

-------- ----- ------------- -------------- ------------- ----------- -----------
Total: 103 464 90,000 45,512 36,050 171,562 1,066 



TABLE V-2 

COSTS OF PROVIDING WATER 
TO INDIVIDUAL COLONIA 
RESIDENCES NOT CURRENTL Y 
SERVED 

INDIVlDUM. 
1986 1986 1986 RESIDEHCE 

HSNG UNITS POPULATI 1»1 COLONIA CONNECTION 
HI\!' CIiONIfI IN HEED IN NEEII DENSITY COSl 
NO. NflHE IF IMlER OF WflTER Icop/oc. ) m 

----- ----------------------------- ----------- ----------- ---------- -------------
418 Borbosa-Lopez 1, 2, I 3 2 9 0.2 700 

32 RQnchitos 12 2 10 0.5 753 
416 Delta Court. Sub 3 14 0.4 1,050 
587 Sout.hfork Est. 3 14 0.7 1,050 
493 Puest.o Del Sol* 3 14 0.3 1,050 

5020 Unknown 4 17 7.2 1,313 
578 Villas Del Valle 6 28 0.6 2,188 
774 f1cevedo 14 9 39 2.6 3,063 
742 flbral IOjo de ~gua)/ChapaJosep 10 46 0.6 3,605 
580 Las Brisos Del Sur 13 58 1.6 4,480 

3 Ralseyer Gardens 14 6:i 0.7 5,040 
366 No res t.e 15 68 2.3 5,250 

3000 La Riena 40 180 11.7 14,000 
121 San Corlos flcres 2 9 1.0 718 
130 Delta West. Sub 4 19 0.4 1,470 
975 Cuevitas ITown) 4 19 0.3 I,Ue 
706 Chihuahua 9 41 3.3 3,150 

15 Hont.eHayorISantaCruzGdsI3) 23 101 10.1 7,875 
7007 Unknown 4 18 2.3 1,400 

----------- ----------- -------------Tot.al: 170 767 59,623 



TABLE V·3 
cOST ,OR F'ROViDIN" W~TER TO THE COLGN1AS 7HRGil(;H THI: YE.~R 2010 

IndividuGI 
Colonias! 

K~P 

NO. 
COLONIA 

tlAME 

I Se.i .. I'Y Est 
2 Hoehn Drive 
3 ROlseyPf Go rdens 
4 Tierra De luz 
7 River Bend - (Jin~s) 

10 Adon Lee 
12 Suuth Seli.my 
14 AaericQoa Sub 
26 Garza, Laz'lro 
96 H.odow Land. 
97 Evergreen 

128 H,meU 
136 Lopez-Gutierrez 
138 Tropicono Sub 
146 S'"nnybrook Sub 
:~: SOlJth Port. Silb 
154 Tierr" Del Volle I , 2 
155 Muniz* 
110 Tower Sub 
172 Austin StonebakerlCRJS Su~ 

176 ~1J~erD, IIQliiel 
177 L.mgoril1 Suh with Pride 
178 I:risto <,totes 
179 Bougainville" 
180 10 Homo RQnch(CooptonGrove) 
IPI Ilic.r~ond 12 
185 Alb Vist;) SIlU 
156 rase. llc Los Vecinos 
187 Volley Roncheros 
IB9 PoberGs 
199 Nueyo Alt tm 
~07 Twin AcrES 
215 [ore: Fi~i()no 
217 hcost,l 
ns iii t.(IH~ll, AliJert· 
219 I'IcostQ 107 
~50 stableSt The* 
:'03 Block V.~. 

~68 M·1it 
271 Frifndly AcrE'S 

1936 
HSilG 
UNITS 

25 
18 
8 
S 
3 
2 

43 
15 
16 
21 

6 
6 
7 

11 
12 
20 
28 
20 
10 
S 

15 
5 
1 
8 
7 

16 
32 
B 

14 
155 

9 
3 

10 

5 
to 
25 

2010 
HSNG 
UNITS 

1936 2010 
~OP. POP. 

2 5 
56 113 
40 81 
18 36 
IS 36 
7 14 
4 9 

96 194 
34 68 
36 72 
47 95 
13 27 
13 27 
Ib 32 
25 50 
27 54 
45 90 
63 126 
45 90 
22 ~5 

18 36 
3~ 68 
11 23 
2 5 

18 36 
16 32 
36 72 
72 144 
19 36 
31 63 

116 698 
20 41 

14 
::2 45 

18 
IB 36 
13 27 
II c3 
:: 15 
56 113 

10 
251 
181 
80 
80 
30 
20 

432 
151 
161 
211 

60 
60 
70 

111 
121 
201 
292 
201 
101 
80 

151 
50 
10 
80 
70 

161 
3"" H 

SO 
14! 

1~59 
91 
30 

101 
40 
so 
60 
50 

tn 
2:';1 

2010 
DENSITY 

([upiolC) 

1.0 
6.3 
1.8 
4.5 
5.4 

39.0 
2.0 

14.4 
15.1 
4.0 

38.2 
12.7 
6.0 
7.0 ,.7 
6.4 
5.7 
6.1 

36.1 
5.0 

21.5 
7.~ 

4.1 
0.5 
2.7 
7.0 
3.9 

13.4 
4.5 

14.1 
15,0 
5.1 
LO 
3.; 
1.7 
7.0 
1<.0 
2.4 
tIS 
8.7 

POP. IN 
NEEI' OF 

W~TFR BY 
2010 

6 
139 
100 

44 
44 
17 
11 

239 
83 
89 

117 
33 
33 
3,' 
61 
67 

111 
156 
III 

56 
44 
83 
28 
6 

44 
39 
8-t 

178 
4~ 

78 
361 

SO 
17 
56 
00 .. 
44 
33 
28 
r' ,-,\:) 

139 

HSNG 
UNITS HI 

11EE!I OF 
WATER BY 

2010 

I 
31 
22 
10 
10 
4 
2 

53 
19 
20 
26 

7 
7 
9 

14 
15 
25 
35 
25 
12 
10 
19 
6 
I 

10 
9 

20 
40 
10 
17 

191 
11 

12 

10 

6 
12 
3i 

TRr.IlSM 1551 OH 
UHf 

EXTalSION 
COST 
if) 

o 
o 
o 
o 
o 
o 
o 

9,559 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

34,457 
o 
o 
o 
o 
o 
o 
o 
o 
o 

HHOLONIA 
DISTRIBUTION 

LINES 
CAPIHL COST 

($) 

o 
6,758 

o 
o 
o 
o 
o 

7,704 
o 
o 

2,320 
o 
o 
o 
o 
o 
o 

7,674 
o 
o 
o 
o 
o 
o 
o 
o 
o 

,,943 
o 
o 

26,713 
o 
o 
o 
o 
o 
o 
o 
o 

5,765 

INI11\'JIIUAL 
RFSIDrUCF. 
COIiHECTlotl 

COST 
($) 

432 
10,806 
7,781 
3,458 
3,45B 
1,297 

965 
18,587 
6,484 
6,916 
9,077 
2,594 
2,594 
3,026 
4,755 
5,187 
8,645 

12,103 
8,645 
4,323 
3,45B 
6,434 
2,161 

432 
3,458 
3,026 
;,916 

13,832 
3,459 
6fO~2 

66,999 
3,810 
1,297 
4,323 
1,729 
3,458 
'2,594 
2, 1~1 
4,3c3 

10,806 

Pl.IltIT 
COST 
($) 

2,223 
55,575 
40,014 
17,784 
17,784 

0,669 
4,446 

95,589 
33,345 
35,568 
46,683 
13,338 
13,338 
15,561 
24,453 
26,676 
44,460 
62,244 
44,460 
22,230 
17.784 
:;3,345 
11,115 
2,2'23 

17,7B4 
15,561 
35,569 
71,136 
17,784 
31,122 

34~,565 

20,007 
6, •• 9 

22,:30 
8,892 

17 ,784 
13.338 
11,115 
n,230 
55,575 

TOT~L 

COST 
($) 

~1,6::;5 

73,139 
47,795 
21,242 
21,242 
7,966 
5,311 

131,439 
39,829 
42,484 
58,030 
15,932 
15,932 
18,587 
29,2OS 
31,8,13 
53tl0~ 
82,021 
53,105 
26,'553 
21,242 
39,829 
13,276 
2,655 

21,242 
18,Sa7 
42,484 
90,911 
21,242 
37,174 

472,733 
2~ IS?? 
7,966 

26,551 
10,621 
21,242 
15,912 
13,276 
2.';,:153 
n,146 

UNIT 
COST 
($) 

2,150 
2,367 
2,150 
2,150 
2,150 
2,150 
2.150 
2,"75 
2,150 
2,150 
2,239 
2,150 
2,150 
2,150 
2,150 
2,150 
2,150 
2,372 
2,150 
2,150 
2,150 
2,150 
2,1'50 
2,!50 
2,150 
2,150 
2,150 
2,300 
2,150 
2,150 
2,470 
2,1~O 

2,lS0 
2,150 
2,150 
2,150 
2,J~O 

2,150 
2,150 
2,33j' 



TABLE V·3 (Con·t.l 
ceST FD~ f'i,DV1li1t~G WAT~f; TO THE COLDiil~,S THR~IJGH THE YEAR ~010 

IW 
NO. 

COLONIA 
NAME 

272 tOCld Valle}-
273 Bi'rnol 
304 ftJ>berJ,)nd Sub 
301, Guardian Angel Est 
312 TWA 
325 Citrus Cit}' 
326 ilestern Es!,Qte 
3~4 Los Tino(os 
358 Minnesota Rd 
359 Leal, RGoiro 
361 Roosevsell Rd S\,b(Chapat3) 
369 ~Qr UII Sub(DeJValle)/Bobbst2 
380 Clark's Sub 
43.\ El &lt~ 
~69 R."osville 
477 Tropic.1 For.s Sub 
410 C(,ur.try Village Sub I & 2 
,192 Puert. Del Sol Sub 
494 Ti,jerino EsU 
498 r. •• ,pocuos Sut, 
499 Lo Hes" 
500 Hanony Hill and others 
517 Heidelber~ 
518 Old Rebel Field Sub 
560 L. Cor •• Heighl, 
561 Horqill, City of 
587 Southfork Est 
614 F1 Cast.illeja 
662 Regency Acres 
667 Cole 
706 ChihuGhua 
709 Cutolin" Eslote, 
711 Country Grove 
725 South Ihnnesot,t\ Rd 1,2,3 
742 Abr-1jI' (O,jG ue f1gull}/Ch'-tpQ,Josep 
772 Coluni. Lu(ero I'el Nort. 
868 Lore."',OQ 
8S3 Mod~ro/\JtH?el City 
906 GNnjeno iLo(,p Are,) 
911 Rf'dgfite 
915 F,ysville, Town of 

198t 
HSNG 
UNITS 

8 
10 
4 
6 
6 

15 
11 
4 
7 
8 

52 
49 
30 
S 
1 

15 
15 
6 
6 
6 

44 ,r ." 
132 

20 

250 
30 
16 
85 
6 

30 
5 

20 
40 

20~ 

5 
15 

160 
100 

11 
200 

2010 
HSNG 
UNITS 

1986 2010 
POP. POP. 

18 36 80 
22 45 101 

9 18 40 
13 27 60 
13 27 60 
3~ .IB 151 
25 50 111 
9 18 40 

16 32 70 
18 36 BO 

116 234 523 
110 221 493 

67 135 302 
18 36 80 
2 5 10 

34 68 151 
3~ 63 151 
13 27 60 
13 27 60 
13 27 60 
98 198 4n 
56 113 251 
29~ 594 1323 
45 90 201 

9 20 
5~9 1125 2514 

67 135 302 
36 72 161 

190 333 855 
13 ?7 60 
67 135' 302 
11 ~3 50 
45 90 201 
39 180 ~02 

460 '1'27 2072 
11 73 ~O 

34 68 1~1 

;;58 720 1609 
224 450 1006 
75 ~O 111 

447 900 2012 

2010 
DENSITY 
Icup/oc) 

6.0 
6.5 
1.3 
2.2 
6.0 
5.0 

11.1 
3.4 
4.7 

10.0 
26.1 
21.7 
9.8 
7.0 

17.6 
6.2 
3.6 
1.7 
J.6 
4.4 
5.8 
6.5 

19.6 
4.S 
0.0 

39.2 
15.1 
2.1 

42.7 
3.0 

24.4 
12.6 
29,8 
32.6 
25.9 
4.8 
3.8 

11.5 
10.! 
40.3 
20.1 

POP. m 
NEED OF 

WhTER F'i 
2010 

44 
56 
22 
33 
33 
93 
61 
22 
38 
44 

289 
272 
167 
44 
6 

83 
81 
33 
33 
33 

245 
139 
734 
III 

11 
1389 

167 
89 

4'" ,. 
33 

167 
28 
III 
222 

1145 
28 
83 

889 
556 
61 

1112 

HSNG 
UNITS IN 

NEHI OF 
WIITER BY 

2010 

10 
12 
5 
7 
7 

19 
14 
5 
9 

10 
64 
61 
37 
10 
I 

19 
19 
7 
7 
7 

54 
31 

163 
25 
2 

309 
37 
20 

105 
7 

37 
6 

25 
49 

254 
6 

19 
198 
124 
14 

247 

TRMiSMISSICN 
llNE 

EXTt:NS10N 
COST 
ts) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

11,560 
10,893 

o 
o 
o 
o 
o 
o 
o 
o 

9,781 
o 

29,344 
o 
o 

55,575 
o 
o 

18,896 
o 
o 
o 
o 
o 

4~rN4 

o 
o 

35,569 
22,2~O 

44,460 

HHOLOIHA 
DISTRIBUTION 

LINES 
CAPIT At COST 

($) 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

6,933 
7,161 
6,515 

o 
o 
o 
° o 
o 
o 

12,421 
6,641 

20,313 
o 
o 

27,268 
5,255 

o 
8,B80 

o 
4,138 

o 
o 

~,782 

27,596 
o 
o 

32,076 
21,421 

° 30,372 

IND1~'IDUAL 

RESIDFlICF. 
CONNECTION 

COST 
($) 

3,458 
4,323 
1,729 
2,594 
2,594 
6,484 
4,755 
1,729 
3,150 
3,500 
~2,477 

21,180 
12,9.18 
3,458 

432 
6,484 
6,484 
2,594 
2,594 
2,594 

19,019 
10,806 
57,057 
B,645 

865 
108,063 

12,96B 
6,916 

36,7,1 
2,594 

12,96B 
2,lb1 
8,645 

17,290 
69,044 
2,161 
6,434 

69,160 
43,225 
4,755 

86,450 

PLMIT 
COST 
m 

17,784 
22,230 
8,892 

13,338 
13,338 
33,345 
24,453 
B,892 

15,200 
17,600 

115,596 
108,927 
66,690 
17,784 
2,223 

33,345 
33,345 
13,338 
13,338 
13,338 
97,812 
5~,575 

293,436 
44,460 
4,446 

~,55,750 

66,690 
~,56a 

188,955 
13,33B 
66,690 
11,115 
44,460 
88,920 

457,938 
11,115 
33,345 

3S~,,6aO 

222,300 
24,453 

444,600 

TOTAL 
CO,T 
(f) 

21.242 
/6,55J 
10,621 
15,932 
15,'13'2 
39,329 
29,208 
10,621 
13,350 
21,100 

156,565 
148,161 

86,173 
21,242 
?,6'55 

39,329 
39,829 
15,932 
15,932 
15,932 

139,0-34 
73,022 

400,149 
5'3 t lOS 
5,311 

74o r i\5S 
84,911 
42,484 

253,471 
15,932 
83,796 
13,276 
5~r lOS 

110,992 
62[;,371 
1:',276 
39,829 

49~,4B4 
309,176 
'9,~OR 

605,882 

UNIT 
COST 
m 

2,150 
2,150 
2,150 
2,150 
2,lSO 
2,1'50 
2,150 
2,1~0 
2,039 
2,110 
2,438 
2,448 
2,326 
2,150 
2,150 
2,150 
2,150 
2,1::;0 
2,150 
2,150 
2,559 
2,365 
2,455 
2,150 
2,150 
2,418 
2,292 
2,150 
2,415 
?,150 
2,26~ 

2,150 
2,150 
2,247 
2,438 
2,150 
2,150 
2,492 
2,503 
2,1~O 

2,4~3 



TABLE V·3 (Con't.l 
COST FOR PRDVI!I]NG WmR TO THE COlOlHAS THROUGiI THE YEAR 2010 

iil\P 
NO. 

COLON:'~ 
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H5tIG 
ums 

2010 
IISNG 
UNITS 

1986 2010 
POP. POP. 
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DENSITY 
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Nm OF 

WATER BY 
2010 
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IMTEP. BY 
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LINE 

EXTENSION 
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($) 

1I1-C00.mm 
DISTRIBUTION 

Lli;ES 
CAPml. COST 

($) 

Hir:JVIDUAL 
RESIliENCE 
COIIHECTION 

COST 
m 

PlMIT 
COST 
(S) 

Tom 
COST 
($) 

UNIT 
COST 
(U 

----- ----------------------------- -------- -------- ----- ------ ---------- ---------- ---------- ---.--------- ------------ ------------- ----------- --------- --.----.---
928 Colonia C.pitolJo 30 67 135 30, 34.7 167 37 0 3,477 12,968 66,690 83,134 2,244 
930 Rel''"1',190 30 67 135 302 19,5 167 37 0 4,623 12,968 66,690 84,2Bl 2,275 
933 0 341 762 1535 B57 26.3 473.B 105.3 18r951 11,335 36,849 189,511 256,646 2,438 
936 los Poopos 3 7 14 30 ERR 17 4 0 0 1,297 6,669 7,966 2,150 
937 los PaapQs 12 3 7 14 30 18,9 17 4 0 0 1,297 6,669 7,966 2,150 
940 El Hontp* 13 29 59 131 7,8 72 16 0 0 5,619 28,899 34,~IB 2,150 
941 Lookingbill, Georg.J 12 27 54 121 8.3 67 15 0 0 5,1B7 20,676 31,B61 2,150 
952 la Pal.. 19 42 S6 191 7.7 106 23 0 0 8,213 42,237 50,450 2,150 
959 D.lh lake Colonia 9 20 41 91 19.4 SO 11 0 0 3,890 20,007 23,897 2r150 
961 linn Siding 8 IS 3b 80 20.9 44 10 0 0 3,4S8 17,784 21,242 2,150 
965 Valle Vista 20 45 90 201 48.7 111 25 0 0 8,645 44,460 53,105 2r150 
9~ CUE.itas (Town) 42 94 189 422 0.0 233 52 9,337 11,593 18,155 93,366 132,450 2,554 
979 UnKnown 4 9 20 37.4 II 2 0 0 865 4,446 ~,J11 2,150 
980 los Ebanos Co •• unity ?25 503 1013 2263 18.1 1250 278 50,019 J["OO3 97,2~..1 500,1l!> 683,452 2,460 
995 El F1aeD 12 27 54 121 2.0 67 15 0 0 5,187 20,676 3! ,B63 2,150 
991 FogHt 7 14 30 39.0 17 4 0 0 1,297 6,669 7,9M. 2,150 
993 Orange Hill 4 9 18, 40 13.4 22 S 0 0 1,729 8,992 IO,m 2,150 

1042 Orason Acrrs/Chula"ist.a/Sho... 30 56 135 251 27.1 116 26 0 2,7:02 8,988 4b,2Z4 57,934 2,?56 
1049 La Tina Ranch 50 93 225 418 27.2 193 43 0 4,534 14,9BO 77,040 96,554 2,256 
1074 I.ogo Sut, 91 150 365 677 27.2 312 69 12,4BO 7,342 24,269 124,805 169,895 2,436 
110e los Indios 80 14B 360 668 27,2 303 63 12,326 7,251 23,968 123,264 166,810 2,436 
1109 Carrieitos·Landru. 45 94 203 376 27.2 173 39 0 4,081 13,482 69,336 86,899 2,256 
1154 L,1S YesoQ' 40 74 180 334 19.7 154 34 0 4,239 11,984 61,63? ?i,870 2,274 . 
11~6 Loz.Ioo 120 223 S40 100;> 27.B 462 103 18,490 10,749 35,952 184,896 250,087 2,435 
1161 Glenwo.;d Acres Sub 25 46 113 209 27.1 96 21 0 0 7,490 38,5?0 46,010 2,150 
1163 Santa Moria 239 414 1076 1996 78.3 921 205 3b,82~ 12,813 71,604 369,251 4B9,494 2,393 
1164 Flueto"" 91 169 410 760 78.2 351 78 14,021 4,833 27,204 140,213 186,381 2,393 
1166 E1 VHludito 46 85 207 394 27.2 177 39 0 4,172 13,782 70,S77 9;1,830 2,256 
1226 S~n PedroiCQrlLenlBurrero Gd. 80 148 360 668 27,2 30B 68 12,3:!,s 7,2'51 23,968 123,264 H.~,g10 2,436 
1242 Alab'l .. /ArKaosas (I.a Co .. ) 50 93 225 418 14.5 193 43 0 6,192 14,930 77,040 99,212 2,295 
1263 Bardo Sub 40 74 lBO 3:>4 77.9 154 34 0 2,150 1t,934 61,632 75,766 2,213 
12R2 S,;divar 25 46 113 209 27.1 9/, 21 0 0 7,490 38,~20 4,\,010 !,150 
1299 Pc.llL?r 30 S6 135 251 27.1 IV. 26 0 2,722 8,938 4A,224 57,934 2,256 
130~ LagrjM ESCDhciido Height~. 11 20 50, 9'2 !6.2 42 0 0 3,::!% 16,949 ~01244 2,150 
:304 191e:~(i Ant.iguQ 3~ 59 1H 267 27,1 1::3::7 2,903 9,587 49,306 6' ,n,~ 2,256 
1306 T 2 UnkfiOwn Slib Cll£mq rd 69 128 311 576 J2.0 :66 59 10,632 5,767 '":v,t.72 106,315 143,3B6 2,428 
1310 X Un!"o"n Sub 12 22 54 100 20,0 46 10 0 0 3,57~ 18,490 22,OB5 2,150 
1313 W C1U5i~r of tiOll~f:oS ·)lor,q rdt 2: 41 99 134 15.3 8'J 19 0 0 6,~91 33,898 40,489 2,150 
1341 liel Mal ".'~hls 47 87 212 393 1.6 181 40 0 17,610 \4,081 72,418 104,109 2,098 
:001 S;:.nto ,~oni[Q 20 ~7 90 ~19 ;\2.4 29 0 0 2,239 11,772 H i 061 2,150 
2007 luSara 137 182 617 &18 32.6 20',1 4~, v 4,333 1~,6aO 80,638 10~,,6~1 2,247 



TABLE V-3 (Con't_1 
COST Fr.R P?DVI!'l!iG WnTFR TO THE cOLDNlA, THROI!GH THr )HR 2()10 
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-2019 ii;l-IQ~~~--------------------- -------"4 -------5 ---Ie ----24 ------3i~2 ---------6 ---------i ------------0 ------------0 ----------458 ------i~354 -----"2;812 ------2;150 
:>034 S"b~stian 425 564 m3 2539 20.4 625 139 25,016 16,965 48,641 250,155 340, 777 2,4~2 
3000 La Rien. 50 112 225 503 32.6 278 62 11,115 5,975 21,613 111,150 149,853 2,427 
3005 Unknown 6 13 27 . 60 4.9 33 7 0 0 2,594 13,339 15,932 7,150 
3006 Unknown 25 56 113 251 19.5 119 31 0 3,854 10,806 55,575 70,235 2,275 
3007 Unknown 20 45 90 201 13.0 111 25 0 0 8,645 44,460 S3,10~, 2,150 
3061 Unknown 20 45 90 201 21.7 111 25 0 ° Q,645 44,460 53,105 2,150 
5001 Unknowr, 3 7 14 30 46.B 17 4 0 0 1,297 6,669 7,966 2,150 
6000 Unknown 9 18 40 39.5 22 S 0 0 1,729 8,892 10,621 2,150 
6016 Pol. Sub 4 9 18 40 4.8 22 0 0 1r729 B,892 10,621 2,150 
6018 lionger Line 9 20 41 91 30.2 50 11 0 ° 3,890 20,007 23,897 2,1~0 
6019 Di... 5 11 23 50 12.6 28 6 0 ° 2,161 11,115 13,276 ',150 
6022 Salos 13 27 60 12.7 33 7 0 0 2,594 13,338 15,932 2,150 
6025 Edinbur~ East Sub 5 11 23 50 5.0 28 bOO 2.161 11,115 13,276 2,150 
6027 IsQQCs 3 7 14 30 0.9 17 4 0 0 1,297 6,669 7,966 2,150 
6028 Fig John 10 22 45 101 6.7 56 12 0 0 4,323 22,230 26,5~3 2,150 
7000 Imknown 7 13 32 58 26.8 27 6 0 0 2,097 10,786 12,883 2,150 
7001 UnknoWII 35 65 158 292 27.1 135 30 0 3,175 10,486 53,928 b7,58~ 2,256 
7002 Unknown 20 37 90 167 27.1 77 17 0 ° 5,992 :10,816 36,908 2,150 
7007 Unkno.., 26 48 117 217 27.1 100 22 0 0 7,790 40,061 47,850 7,150 

796 Polon.U Sub 30 67 13, 302 30.2 167 37 0 3,725 12,908 66,690 B},:l8:l 2,251 
310 Kle'Pllt, ~.J. 7 16 32 70 26.9 39 9 0 0 3,026 15,561 1~,5B7 2,150 

11 lull 222 496 999 2233 27.9 1234 m 49,351 28,655 95,960 493,506 667,472 2,435 
43 N. Mc[oll 7 16 32 70 14.9 39 9 ° 0 3,02., 15,561 18,5~7 2,150 
61 R.nchette Est 7 16 32 70 7.0 39 9 0 0 3,026 15,561 18,587 2,150 
75 Colon;Q Ronriquez II I .2 30 67 135 302 129.7 167 37 ° 1,806 12,968 66,690 81,464 2,199 

158 Yoku. Hall 27 60 122 272 21.7 150 33 0 3,950 11,671 60,021 7~,641 2,268 
362 Luguna Park 7 16 32 70 4.6 39 9 0 0 3,026 15,561 19,587 2,150 
368 herro Bone 20 45 90 201 43.3 111 25 0 ° 8,645 44,460 53,105 2,150 
386 C.moll Rd Acre. 9 18 3b 80 M 44 10 0 0 3,458 17, 784 ~1,242 2,150 
57B Villas r'el Vall. 125 279 563 1257 27.2 695 154 27,788 16,341 5M31 277,875 376,035 2,436 
604 Villa D.1 Carae.1 13 27 M 5.0 33 7 0 0 2,5~4 13,33B 15,932 ~,150 
681 E1 Sol 25 56 113 251 8.2 139 31 0 5,942 10,906 55,575 72,324 2,342 
444 La DonooH 30 67 D5 302 4.9 167 37 ° 9,190 12,968 66,690 BS,84S 2,398 
462 Mile 7 Sub 20 45 90 201 26.0 111 25 0 0 8,645 44,460 53,105 2,150 
840 Tierra DP.I Sol 6 13 27 60 27.5 33 7 0 0 2,594 13,33B 15.932 2,150 
419 S.r, Country E.t 85 190 383 855 27.2 472 105 18,896 11,114 36,741 189,955 255,706 2,436 
4c2 E>:press..jY Heights 120 268 ~40 1;'07 19.6 667 148 26,676 18,4b7 51,870 266,760 363,773 2,455 
532 Villa Ver~e U, t3 117 261 527 1177 n.o 650 144 26,009 17,008 50,:;73 260,091 35S,681 ",448 
996 A"o~uQ 6 13 27 60 12.9 33 7 0 0 2,594 13,338 15,932 2,150 
549 Eastlond PQr~ 10 22 45 101 2.5 56 12 0 ° 4,:123 22,230 26,553 2,150 



TABLE V·3 (Con·t.) 
COST ,OR PRGVlllINS WATER TO THe CaLONlA" THROUGH Tlii ma ,010 
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--55~ iiil~-i5-tl;~ih-S;;ii------------ ------io ------22 ---45 ---iol -·----ia~o --------56 -------12 ------------ii -----·-----0 -------4~323 -----22~230 -----2;.~553 -----2~150 
1300 Los.n. 30 56 135 251 77.7 116 26 0 1,615 8,98B 46,224 56,827 ',213 
1301 26 60 111 270 501 27.2 231 51 9,245 5,440 17,976 92,448 125,108 2,436 
1073 Rice TNd, :16 18 117 217 3.3 100 22 0 0 7,790 40,061 47,350 2,150 
1151 Leol Sub 25 46 113 209 13.9 96 21 0 0 7,490 38,520 46,010 2,150 
1035 Los Cunt.. 18 33 81 150 ?7.1 69 15 0 0 5,3'1:1 27,734 JI,127 2,150 
10990ltito 274 509 1233 2288 27.2 1055 235 42,218 24,823 82,090 422,179 571,310 2,436 
1230 Villa Nueva 83 154 374 693 27.2 320 71 12,789 7,523 24,~67 127,836 173,065 2,436 
1244 Cal,ero" Park 500 928 2250 4176 49.0 1926 428 77,040 33,835 149,800 770,400 1,031,075 2,409 
1255 Stuart !'ub 200 371 900 1070 49.0 770 171 30,816 13,537 59,920 308,160 412,433 2,409 
1266 King Sub 130 241 585 1036 78.2 501 111 20,030 6,973 38,948 200,304 266,255 2,393 
1284 Villa Pancho 62 115 279 518 27.2 239 53 9,553 5,621 18,575 95,530 129,279 2,436 
1336 Unnaoed Ii 25 46 113 209 77.6 96 21 0 0 7,490 38,520 46,010 2,150 
1339 Soldiv.r 30 56 135 251 77.7 116 26 0 1,615 8,988 46,224 56,827 2,213 
7004 Unknown 12 22 54 100 27.0 46 10 0 0 3,595 18,490 22,085 2,150 

Colonio Groups: 101 90 201 405 905 e.? 500 111 20,007 21,298 38,903 200,070 280,278 2,522 
102 16 36 72 161 6.7 B9 20 0 0 6,916 35,568 42,484 2,150 
103 90 201 405 905 6.5 500 111 20,007 23,921 3a,90~ 200,070 ?82,900 2,545 
104 312 697 1404 3133 12.9 1734 385 69,358 59,038 134,8,\2 691,576 956,833 2,483 
105 99 221 446 996 lQ.9 550 122 22,008 20,339 42,793 220,077 305,216 2,.96 
106 36 eo 162 362 6.8 200 44 0 9,344 15,561 80,028 104,933 2,360 
107 142 317639 142R 5.7 789 175 31,567 40,276 61,380 315,666 448,889 2,560 
108 65 145 293 ,,,4 5.3 361 80 14,449 19,186 2S,09b 144,495 206,22, 2,569 
109 177 396 797 17~O 7.7 984 219 39,347 43,m 76,50B 393,471 ~S2,~q9 7,~28 
110 500 1118 2250 5029 7.7 2779 618 111,150 122,188 216, m 1,111,~OO 1,560,91>3 2,528 
111 53 liB 239 533 7.2 295 65 11,782 13,399 22,909 117,819 16:',909 ;>,535 
112 91 ~03 410 915 9.9 506 112 20,229 19,599 39,335 202,293 281,456 2,504 
113 162 362 729 1029 5.3 90\1 20~ 36,013 47,890 70,075 360,126 5H,O~J 2,569 
114 26 58 117 261 6.5 144 32 0 6,897 11,239 57,798 75,934 2,365 
!IS 86 192 387 865 6.3 478 106 19,118 23,296 37,174 191,l7B 270,705 2,549 
1H 29 65 131 292 5.3 161 36 0 8,535 12,535 64,467 85,537 2,388 
117 67 150 302 674 7.7 372 83 14,894 16,339 28,961 148,911 209,1:15 7,527 
118 253 565 t139 2545 b.~ 1406 312 56,242 67,692 109,359 562,419 795,?12 2,547 
120 115 2~7 513 1157 12.4 639 142 25,5b~ 22,171 49,709 255,645 3::'1,089 2,486 
1~2 74 165 333 744 5.0 411 91 16,~~0 :!'2,435 .31,?87 1\~4,~n ~35,374 2,575 
123 41 92 135 412 5.8 2~a :=il 9,114 ll rS34 17,722 91,143 129,514 2,5~i8 
124 47 105 212·l7;1 7.0 261 59 10,448 12,094 20,316 104,481 147,3."IB 2,538 
125 36 80 It,2 362 St2 2CO 44 0 8t~19 15,'5t.l BO,028 J04,108 ~2,342 
126 42 94 199 4~2 7.3 233 ~2 9,337 10,560 18,155 93,366 131,417 2,534 
127 ~!21 ~94 99;, 2:?3 7,0 n28 273 49 t 128 5b, 712 9~f5;)7 491, 283 b9~ tb50 '2,538 
128 79 17} 3::6 i95 12tS 439 98 17,562 15,005 34,148 17:),617 24:,332 2,~B4 



TABLE V-3 (Con't.) 
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--129 ----------------------------- -----i97 -----418 --942 --iiisl -------9~2 ------1039 ------231 -------41~57c -------4i~927 -------iio~a3i ----41~~7oi ----380~029 ------2:512 
130 216 483 972 2m 5.9 1200 267 49,017 60,276 93,366 490,168 681,826 2,556 
132 136 304 612 1368 5.9 756 168 30,233 38,219 59,786 302,328 429,565 2,558 
133 180 402 810 1810 11.7 1000 222 40,014 35,000 77,905 400,HO 553,759 2,491 
135 108 241 486 1086 5.9 600 133 24,008 30,300 46,~83 240,084 341,075 2,557 
no 90 201 405 905 9.4 500 III 20,007 19,907 38,903 200,070 278,8F.6 20509 
137 35 78 158 352 8.6 195 43 0 8,110 15,129 77,805 101,044 2,338 
13B 361 807 1625 3631 10.4 2006 446 80,250 76,0~4 156,042 802,503 1,114,840 2,501 
139 393 87B 1769 3953 14.9 2184 485 87,364 69,231 169,ij74 873,639 1,200,108 2,473 
140 10~ 235 473 10~6 6.~ ~B4 130 23,342 27,979 45,386 233,415 330,121 2,546 
141 83 186 374 835 7.1 461 103 18,451 21,172 35,977 184,509 260,009 2,537 
143 24 54 lOB 241 4.7 133 30 0 7,474 10,374 53,352 71,200 2,402 
201 445 995 2003 4476 13.4 2473 ~o 98,924 82,795 192,351 989,235 1,363,305 2,481 
202 50 112 225 503 5.~ 278 62 11,115 14,574 21,613 111,150 158,451 2,566 
203 70 156 315 704 8.7 389 86 15,561 16,121 30,258 155,610 217,;,50 2,516 
204 255 570 1148 2565 11.4 1417 315 56,687 51,334 110,224 566,865 785,110 2,~93 
205 170 380 76'S 1710 11.2 945 210 37,791 34,449 73,483 377,910 523,632 2,494 
207 175 391 7BB 1760 14.9 973 216 38,903 30,828 75,644 389,075 534,399 2,473 
208 75 168 338 754 6.9 417 93 16,673 19,429 32,419 166,72~ 235,246 2,540 
709 216 483 972 2172 B.8 1200 267 48,017 49,355 93,3/,6 480,168 670,906 2,515 
210 72 161 324 724 5.7 400 89 16,006 20,361 31,122 160,056 227,545 2,559 
211 63 141 284 634 7.1 350 78 U,005 16,020 27,232 140,049 197,305 2,536 
212 401 896 1805 4033 5.0 2229 495 89,142 121,019 tn,332 891,423 1,274,917 2,574 
213 23 51 104 231 5.8 128 28 0 6,484 9,942 51,129 67,555 2,378 
214 79 177 356 795 5.3 439 98 17,562 23,186 34,148 175,617 25v,m 2,568 
215 149 333 671 1499 ".8 82B IB4 33,123 46,280 64,405 331,227 475,035 2,582 
216 102 228 459 1026 6.5 567 126 22,675 27,235 44,089 226,746 32v,745 2,546 
217 35 78 I~B 352 4.9 195 43 0 10,725 15,129 77,805 103,659 2,398 
218 44 98 198 443 5.5 245 54 9,781 12,681 19,019 97,812 139,293 2,563 
221 26 59 117 2~1 10.1 144 32 0 5,570 11,239 S7,m 7.,606 2,323 
222 285 637 1283 2866 5.3 15ij4 352 63,355 31,992 123,191 633,55~ 904,093 2,569 
223 26 58 III 2.11 4,8 144 32 0 9,078 11,239 57,799 77,Il~ 2,401 
227 26 58 117 261 6.2 144 32 0 7,066 11,219 57,798 76,103 2,370 
301 12 93 54 m 5.8 364 81 14,544 ID,U8 28,280 14~,440 206,682 2,:;:;8 
302 10 724 45 3257 11.2 3212 714 123,HI 117,213 249,344 1,284,912 1,780,460 2,494 
303 100 221 450 99. 6.9 544 121 21,756 25,358 42,302 217,5~.5 306,971 2,540 
401 12 282 54 1270 7.9 1216 270 48,620 53,191 94,539 496,202 692,5:;1 2,527 
403 10 56 45 251 4.8 :>Q6 46 0 11,416 15,9[lB 82,224 109,629 2,400 
404 15 291 68 1311 5.8 1244 276 49,751 63,129 96,737 497,506 707,122 2,558 
405 25 111!13 501 7.5 3B9 86 15,545 17,351 30,2~6 155,448 ?1B,~;70 2,531 

--.---------- -----.---------- -------- ------- - ------ ------ .--------- - --------- ------ ---- ------------- --.---------- ------------- ----------- ----------- ------- ----
Total: 15421 34229 b939'5 1514~,7 83213 18492 ?,S15,11~ 2,B,~2,197 6,472,363 33,285,040 4S,434,714 2,~57 



TABLE V-4 - SU>lMARY OF THE cn3TS ASSOCIATED WIlli PROVIDIN:> THE OOLONIAS WITH \i\STEWATER SERVICE 

YEAR 1986 
Total 

Colonia Ca12ita1 Costs AIlortized Monthly Average Total Monthly 
Coonty/ Colonia Dwelling Maximun Minimum Ca12ital Costs per Unit* Cost ~r Unit** 
TreatIrent Class ~ulation Units ($000 ) ($000 ) Max imum ($) Minimum ($) Maximum ($) Minimum -($1 

Hidalgo Coonty 
Class 1 22,212 4,936 30,322 18,946 52 33 73 40 
Class 2 13,451 2,989 15,752 10,424 45 30 66 40 
Class 3 10,103 2,245 18,142 8,719 69 33 114 42 
Class 4 6,039 1,342 7,894 2,684 50 17 60 20 

Total Hidalgo County 51,805 11,512 72,110 40,773 53 30 78 38 

Cameroo Coonty 
Class 1 5,963 1,325 9,339 5,313 60 34 81 43 
Class 2 8,469 1,882 12,688 5,035 57 23 82 41 
Class 3 2,349 522 5,074 2,313 83 38 121 48 
Class 4 257 57 335 114 50 17 60 20 

Total Cameron County 17 ,038 3,786 27,436 12,775 62 29 87 42 

Wi11acy Coonty 
Class 1 ° ° ° ° ° ° ° ° Class 2 2,529 562 2,826 2,089 43 32 71 40 
Class 3 108 24 217 102 77 36 140 42 
Class 4 ° ° ° ° ° ° ° ° 

Total Wi11acy County 2,637 586 3,043 2,191 44 32 74 40 

Regioo 
Class 1 28,175 6,261 39,661 24,259 54 33 75 41 
Class 2 24,449 5,433 31,266 17,548 49 27 72 40 
Class 3 12,560 2,791 23,433 11,134 71 34 116 43 
Class 4 6,296 1,399 8,229 2,798 50 17 60 20 

Total Region 71,480 15,884 102,589 55,739 55 30 80 39 



TABLE V-4 (Cont I d) 

YEAR 2010 
Total 

Colonia Cal2ital Costs AIlortized Monthly Average Total Monthly 
County/ Colonia [)"ellio;! Maximun Minimun cal2ital Costs ~r Unit* Cost per Unit** 
Treatrrent Class ~lation Units ($000 ) ($000 ) Maximun ($) Minimum ($) Maximum ($) Minimum ($) 

Hidalgo County 
Class 1 49,644 11,032 48,772 35,019 37 27 55 34 
Class i 59,993 13,332 60,793 34,506 38 22 55 34 
Class 3 3,761 836 6,224 2,472 62 25 120 45 
Class 4 2,384 530 3,078 1,026 50 17 60 20 

Total Hidalgo County 115,782 25,730 118,867 73,023 39 24 57 34 

Cameron County 
Class 1 11,066 2,459 10,440 6,279 35 21 56 28 
Class 2 19,560 4,347 18,846 11,008 36 21 56 29 
Class 3 601 134 605 363 38 23 97 37 
Class 4 393 87 522 174 50 17 60 20 

Total Carreron County 31,620 7,027 30,413 17,824 36 21 57 29 

Wi11acy County 
Class 1 0 0 0 0 0 0 0 0 
Class 2 3,356 746 2,878 2,143 32 24 61 31 
Class 3 143 32 221 95 58 25 125 31 
Class 4 0 0 0 0 0 0 0 0 

Total Willacy County 3,499 778 3,099 2,238 33 24 64 31 

Regicn 
Class 1 60,710 13,491 59,212 41,298 37 26 55 33 
Class 2 82,909 18,425 82,517 47,657 37 22 44 26 
Class 3 4,505 1,002 7,050 2,930 59 24 117 44 
Class 4 2,777 617 3,600 1,200 50 17 60 20 

Total Region 150,901 33,535 152,379 93,085 38 23 51 29 

*Amortized CNer 20 years at 8 percent per annun. 
**Inc1udes amortized capital costs plus monthly O&M costs for respective systems. 



TABLE V-5 
SUMMARY OF MAXIMUM AND MINIMUM 
ALTERNATIVE WASTEWATER SYSTEM COSTS 

2010 MXIMUM MINIMUM MAXIMUM MINIMUM 
2010 COLONIAS SYSTEM SYSTEM TOTAL TOr,'L 

MAP CDLONIA IlROUP 2010 2010 DENSITY CArITAL CAPITAL SysT~M r.OST SYSTEM COST 
NO. NAME NO. ClASS POP. (cap/ac) COST COST $/NO(UNIT SlMO/UNIT 

----- ----------------------------- ----- ----- ------ ---------- ------------ ----------- ----------- -----------HIDALGO COUNTY CLASS 1 INDIVIDUAL COLONIAS 

11 Lull C 2233 27.9 1,823,000 1,231,000 46 25 
578 Villas Del Volle D 1257 27t2 1,117,000 740,000 51 26 
422 Expressway Heights G 1207 19.6 1,092,000 785,000 52 29 
532 Villa Verde 11, 13 G 1177 22.0 1,064,000 744,000 S2 28 
419 Sun Country Est 6 855 27t2 B08,000 525,000 56 ~~ ..; 

3000 La Riena X 503 32.6 521,000 314,000 64 29 
796 Pol on ski Sub 1\ 302 30.2 353,600 205,000 74 31 

75 Colonia Rodriquez 11 I 12 C 302 129.7 337,000 152,800 73 24 
444 La DonnaU F 302 4.9 438,000 277,SOO 83 44 
933 Colonia Jesus Maria X 302 34.7 345,000 198,000 74 30 
928 Colonia Capitallo X 302 34.7 345,000 198,000 74 30 
158 Yokull Hall C 272 21.7 321 ,000 203,200 77 34 
681 El Sol D 251 8.2 331,000 219,0()0 82 43 
462 Mil E! 7 Sub F 201 26.0 253,000 150,000 85 33 

3007 F 201 13.0 258,000 169,000 86 39 
368 Tierra £lone E 201 43.3 250,000 134,000 85 30 
552 Mill' 15 North Sub J 101 18.0 150,000 89,000 109 40 
549 East.]alld Pork H 101 2.5 220,800 111,000 129 52 
386 Carroll Rd Acres E 90 4.9 149,000 Sf, ,000 125 ~O 
436 El Go to E 80 7.0 139,000 83,000 121 50 
362 Laguna Po rk E 70 4.6 137,000 77,000 133 52 

43 N. McColl C 70 14.9 115,000 67,000 124 43 
310 Kl~lent. W.J. B 70 26.9 241,100 61,000 147 39 

61 Ranchette Est 8 70 7.0 125,000 73,000 127 51 
996 Anaqua 6 60 12.8 103,000 59,000 132 46 
840 Tierra Del Sol F 60 27.5 102,000 :.3,000 131 40 
604 Villa Del Caraen [I 60 5.0 119,000 67,000 139 52 

-----------------------------------------------------------------------------------~"--------------------------------

Subtotal 27 10691 $11 ,257,500 $7,071,500 $94 $38 
(AVERi\6E) (AVERAGE) 

HIDALGO COUNTY CLASS 2 INDIVIDUIIL COLONIAS 

561 Hargill, City of 2 2514 39.2 1,997,000 1,235,000 44 ~~ L.:. 

980 Los Ebanos Coaaunity 2 2263 18.1 1,876,000 1,406,000 46 28 
742 r'rbrol (Ojo de Agua)/ChapaJosephina 2 2072 25.9 1,713,000 1,178,000 46 26 
915 Faysville, Town of 2 2012 20.1 1,688,000 1,244,000 46 28 
888 Nadero/WhE!el City 2 1609 11.5 1,447,000 1,107,000 50 33 
199 Nuevo Alton 2 1559 15.6 1,371,000 1,024,000 49 30 
517 Heidelberg 2 1328 19.6 1, 184,000 856,000 51 29 
906 Gron,jeno (Loop Area) 2 1006 10.1 999,000 737,000 55 36 
662 Regency Acres 2 855 42.7 798,000 464,000 55 24 
361 Roosevselt Rd Sub(ChQpat3) 2 523 26.1 540,000 344,000 64 29 
369 £IQr VII Sub(DelVQIIE!)/8abbst2 2 493 21.7 518,000 344,000 65 31 
499 La Mesa 2 m 5.8 576,000 386,000 73 42 

14 Aaericana Sub 2 432 14.4 472,000 327,000 68 35 



TABLE V-5 (Cont.) 

SUlllil'tRY OF IIAXUiUII AND MIKIKUtI 
ALTERNATIVE WASTEWATER SYSTEtI COSTS 

2010 KAXIIIUtI IIINltlUM tlAXIMUII MINIIIUtI 
2010 COLONIAS SYSTEtI SYSTEtI TOTAL TOTAL 

HAr' COLONIA GROUP 2010 2010 DENSITY CAPIThL CAPITAl SYSTEII COST SYSTEtI COST 
NO. NAME NO. CLASS POP. (c ap/ ac ) COST COST t/tlO/UNIT t/tlO/UNIT 

----- ----------------------------- ----- ----- ------ ---------- ------------ ----------- ----------- -----------975 Cuevitas (Town) 2 422 6.0 547,000 368,000 73 42 
725 South Minnesota Rd 1,2,3 2 402 32.7 434,000 25B,000 68 29 
186 Casa lie Los Vecinos 2 322 13.4 374,000 254,000 74 37 
587 Southfork Est , 302 15.1 353,000 236,000 75 36 L 

930 Relalpago 2 302 19.5 350,000 228,000 75 34 
706 Chihuahua 2 302 24.3 348,000 216,000 74 32 
380 Clark's Sub 2 302 9.8 370,000 250,000 76 40 
155 tluniz* 2 282 6.1 389,000 254,000 81 43 
271 Friendly Acres 2 251 B.7 327,000 217,000 81 43 

3006 , 251 19.5 303,000 194,000 BO 3~ L 

2 Hoehn Ilrive 2 251 6.3 352,000 229,000 84 44 
500 Horlony Hill and others 2 251 6.5 349,000 227,000 84 44 

97 Evergreen 2 211 38.2 260,000 143,000 83 31 
160 Tower Sub , 201 36.1 251,000 139,000 B5 31 L 

154 Tierra Del \Julle 1 & 2 2 201 5.7 300,000 191,000 91 45 
965 Volle Vista 2 201 48.7 249,000 131,000 84 30 
711 Country Grove 2 201 29.8 252,000 146,000 85 33 

3061 2 201 21.7 254,000 157,000 85 35 
--------------------------------------------------------------------------------------------------------------------

Subtotal 31 21966 $21,241,000 $14,490,000 $69 $34 
(AVER~GE) (AVERAGE) 

HIDALGO COUNTY CLASS 3 INDIVIIIUAL COLONIAS 

952 La PalM 3 191 7.7 268,000 131,000 89 45 
477 Tropical ForRls Silb 3 151 6.2 234,000 109,000 99 46 
325 Citrlls City 3 151 5.0 246,000 113,000 102 46 
26 Gorza, Lazaro 3 151 15.1 205,000 92.000 94 38 

177 Longoria Sub with Pride 3 151 ~ ~ 

/.j 223,000 104,000 97 45 
189 Pal.eras 3 141 14.1 195,000 86,000 97 39 
940 El Monte* 3 131 7.8 198,000 89,000 101 45 
941 Lookingbill, George* 3 121 8.3 184,000 81,000 103 44 
152 South Port Sub 3 121 6.4 194,000 86,000 106 46 
326 Western Estate 3 111 11.1 165,000 71,000 106 41 
911 Redgate 3 111 40.3 158,000 51,000 104 31 
273 I1ernal 3 101 15.5 151,000 61,000 109 38 
268 tlatt 3 101 9.5 157,000 66,000 110 43 
172 Austin Stonpbaker/CRJS Sub 3 101 5.0 178,000 75,000 117 46 

6028 I1ig John 3 101 6.7 167,000 71,000 113 46 
959 IIel to Lake Colonia 3 91 19.4 137,000 52,000 112 36 
207 Twin Acres 3 91 5.1 162,000 67,000 120 46 

6018 Monger Line 3 91 30.2 136,000 45,000 111 33 
176 Gu.ero, Daniel 3 80 21.5 126,000 46,000 117 35 
961 linn Siding 3 BO 26.9 125,000 42,000 117 33 
272 Good Vull ey 3 80 6.0 143,000 59,000 123 46 

7 River I1end - (Jinks) 3 80 5.4 146,000 60,000 124 46 
219 Acosta 107 3 80 7.0 139,000 57,000 121 46 
359 Leal, Reiira 3 80 10.0 131,000 53,000 119 42 



TABLE V-5 (Cont.) 
SUMMARY OF MAXIMUM AND MINIMUM 
ALTERNATIVE WASTEWATER SYSTEM COSTS 

2010 tiAXIMUH MINIMUM MAXIMUM MINIMUM 
2010 COLONIAS SYSTEM SYSTEM TOTAL TOTAL 

MAP COLOIHA GROUP ?010 2010 DENSITY CAPITAL CAPlTIIl SYSTEII COST SY STEM COST 
NO. NAME NO. CLASS POP. (C<IJI /ac ) COST COST $/ND/UNIT $!I\O/UNIT 

----- ----------------------------- ----- ----- ------ ---------- ------------ ----------- ----------- -----------
358 Minnesota Rd 3 70 4.7 135,000 55,000 13~ 47 
138 TropicQna Sub 3 70 7.0 125,000 49,000 127 45 
181 DiallJond 12 3 70 7.0 125,000 49,000 127 45 

6022 Solos 3 60 12.7 103,000 37,000 132 40 
128 Horlllel* 3 60 12.7 103,000 37,000 132 40 
312 TWA 3 60 6.0 115,000 43,000 137 46 
136 Lopez-Gutierrez 3 60 6.0 115,000 43,000 137 46 

3005 3 60 4.9 120,000 45,000 140 46 
250 Stables, The* 3 60 6.0 115,000 43,000 137 46 

6025 Edinburg East Sub 3 50 5.0 103,000 38,000 149 46 
772 Colonia Lucero Del Norte 3 50 4.8 104,000 38,000 150 46 
709 Catalina Estates 3 50 12.6 90,000 32,000 142 40 

6019 Di.as 3 50 12.6 90,000 32,000 142 40 
993 Orange Hill 3 40 13.4 76,000 25,000 155 39 

6000 3 40 39.5 75,000 19,000 153 ~1 
~, 

6016 Pall Sub 3 40 4.9 87,000 30,000 162 46 
991 Bogert 3 30 39.0 60,000 14,000 174 31 
937 Los Pa.pas .2 3 30 18.9 61,000 18,000 174 36 

10 Adan Lee 3 30 39.0 60,000 14,000 174 31 
5001 3 30 46.8 60,000 13,000 1n 30 

936 Los POIlPOS 3 30 26.4 61,000 16,000 174 3~ 

979 3 20 37.4 45,000 9,000 206 33 
469 Rallosyille 3 10 17.6 28,000 6,000 231 36 

-----------------------------------------------_. ----------------~--------------------------------------------------
Subtotal 47 3761 $6,224,000 $2,472,000 $132 $41 

(AIJERAGE) ( AVERAGE) 
:::::::::=========;:====:==========================================:=============::::==:::=::======:===============:::=:::'.~==:::====== 

CAMERON COUNTY Cl.ASS 1 INDIVIItUAL COLONIAS 

1244 COleron Pa r~ 1 0 4,176 49.0 3,089,000 1,822,000 43 20 
1255 Stua rt Sub 0 1,670 49.0 1,396,000 807,000 47 22 
1~b6 King Sub 0 1,086 78.2 960,000 493,000 52 22 
1284 Villa Pancho 0 518 27.2 535,000 337,000 63 29 
1301 26 II 501 27.2 529,100 327,000 64 30 
1339 S()ldi'lor () 251 77.7 293,000 143,000 7B O~ 

~, 

1073 Rice Tracts N 217 3.3 382,100 214,000 98 47 
1336 Unnamed D 0 209 77.6 254,000 124,000 82 28 
1151 Leal Sub N 209 13.9 264,000 173,000 84 38 
1035 l.os Cuates P 150 27.1 202,000 116,000 93 35 
7004 Unknown 0 100 27.0 147 ,000 82,000 109 37 

----------------------------------------------------------------_. --------------------------------------------------
Subtotal 11 9087 .8,051,200 H,638,000 m $30 

(AVERAGE) (AVERAGE) 
CAtlERON COUNTY CLASS 2 INDIVIDUAL COLONIAS 

1()99 Ollito 2 2,288 27.2 1,8b4,OOO 1,269,000 ~5 2S 



TABLE V-5 (Cont-) 

SUMMARY OF MAXIMUM AND MINIMUM 
ALTERNATIVE WASTEWATER SYSTEM COSTS 

2010 KAXIMUM MINIMUM KAXIMUK MINIMUM 
2010 COLOIIIAS SYSTEM SYSTEM TOTAL TOTAL 

MAP COLONIA GROUP 2010 2010 DENSITY CAPITAL CAPITAL SYSTEM COST SYSTEM COST 
MO. MAME NO. CLASS POP. (cop/oc) COST COST $/MG/UNIT $/MO/UNIT 

----- ----------------------------- ----- ----- ------ ---------- ------------ ---------- ----------- _._---------
1163 Santo Mario 2 1,996 78.3 1,607,000 834,000 45 20 
1158 Lozono 2 1,002 27.8 923,000 600,000 53 27 
1164 Bluetown 2 760 78.2 715,000 364,000 57 23 
1230 Villa Nuevo 2 693 27.2 680,000 436,000 58 28 
1074 Logo Sub 2 677 27.2 666,000 427,000 59 28 
1108 Los Indios 2 668 27.2 660,000 422,000 59 28 
1226 Son Pedro/Corten/Borrero Gd. 2 668 27.2 660,000 422,000 59 28 
1306 T 2 Unknown Sub along rd ~ 576 32.0 582,000 355,000 62 28 L 

1242 Alobollo/Arkunsos (Lo COIlO) 2 418 14.5 459,000 317,000 69 3S 
1049 Lo Tina Ranch 7 418 27.2 450,000 2BO,000 6B 30 
1166 El Venodito 2 38~ 27~2 421 ,000 260,000 69 31 
1109 Carricitos' Londru. 2 376 27.2 414,000 255,000 70 30 
1263 Barrio Sub 2 334 77.9 368,000 183,000 71 26 
1154 Los Yescos 2 334 19.7 379,000 250,000 72 34 
7001 Unknown ~ 292 27.1 338,000 205,000 7S 31 L 

1304 Iglesia Antiguo 2 267 27.1 315,000 190,000 78 32 
1299 Poiller 2 2S1 27.1 299,000 179,000 79 32 
1300 Losana ~ ,. 251 77.7 293,000 143,000 78 27 
1042 Orason Acres/ChuloVistoJShoeaoker 2 251 27.1 299,000 179,000 79 32 
7007 Unknown 2 217 27.1 268,000 159,000 83 33 
1282 Saldivar 2 209 27.1 259,000 154,000 83 33 
1161 Glenwood Acres Sub ~ 209 27.1 259,000 154,000 83 3j L 

--------------------------------------------------------------------------------------------------------------------
Subtotal 23 13539 $13,178,000 $8,037,000 $68 $29 

(AVER.'GE) (AVERAGE> 
CAIIEflOM COUNTY CLI'ISS 3 INDIVIDUAL COLONIAS 

1313 W Cluster of houses along rd. 3 184 15.3 239,000 11a,OeO a9 38 
7002 Unknown 3 167 27.1 218,000 93,000 90 34 
1310 X Unknown Sub 3 100 20.0 148,000 61,000 109 36 
1302 Laguna ESCl1ndido Height, 3 92 16.2 140,000 58,000 112 38 
7000 Unknown 3 58 26.8 99,000 33,000 133 34 

-------------------------------------------------------------_. -----------------_. --------------.--------------------
Subtotal 5 601 1;605,000 $363,000 $107 $36 

(AVERIIGE) iAVERAGE) 
=======:=========================:=======::::====:.:==:::===========::===:.-:=======-====:=============::=====::::====== .. ;========= 

WILLACY COUNTY CLASS 2 INDIVIIllII'IL COLOIIIAS 

2034 SebGstiO:In 
2007 LaSara 

Subtotal 

WILLACY COUNTY CLASS 3 INDIVIDUAL COLONIAS 

2001 Sonta Monica 

2 2,~38 

2 818 

2 3356 

3 119 

14.6 2,095,000 1,616,000 
23.3 783,000 527,000 

45 
57 

30 
29 

$2,878,000 $2,143,000 $51 $29 
( IlVERME ) (AVERAGE) 

23.1 169,000 79,000 102 35 



TABLE V·5 (Cont.' 
SUMMARY OF MAXIMUM AND MINIMUM 
ALTERNATIVE WASTEWATER SYSTEM COSTS 

2010 MAXIHUH MINIHUM MAXI MUll MIN~ilUH 

2010 COLOHIAS SYSTEH SYSTEH TOTAl. TOTAL 
HAP COLONIA GROUP 2010 2010 DENSITY CAPITAL CAPITAL SYSTEM COST SYSTEi1 COST 
NO. NAHE NO. CLASS POP. (cQpfQc) COST COST .fHO/UNIT $/MO!UNIT 

----- ----------------------------- ----- ----- ------ ---------- ------------ ----------- ----------- -----------
2019 WillQIllr 3 24 22.7 52,000 16,000 192 33 

____________________________________________________________________________________________ ____ • __ M ______ "". __________ 

SubtotGl 2 143 .221,000 '95,000 $147 m 
(AVERAGE) (AVERAGr.> 

====================~===================~=====;===================================~=================~========~====== 

HIDALGO COUNTY CLASS 1 GROUPED COLONIAS 

--~ 

" 40 Togle, Roberto 
41 Cr·ouse 102 C 161 6.7 241,000 152,000 96 46 

595 Country Terroce 
596 Thrasher Terroce 
599 Bealsley 103 B 905 6.5 1,046,000 725,000 60 39 

32 Raochitos 12 
575 Ranchitos It 
676 Garza TerrQce 
677 Tract W. of Garza Terr 
680 Colonio Estrella 104 D 3138 12.9 2,538,000 2,006,000 46 30 
580 Las Brisos Del Sur 
584 Bet.o Acres 105 D 996 10.9 971 ,000 720,000 55 35 
103 Srhunior Sllb(NuevIlSeCQ) 
105 Colonia GarzQ 12 108 C 654 5.3 825,000 55S,000 67 41 

74 Closner Sub 
87 Terry 

221 Country View Est t2 
309 Thompson Rd 109 C 1780 7.7 1,743,000 1,305,000 50 37 

81 Lopezville 
93 Villa Del Mundo 

328 Horth Lopezvi lle 
609 Vi 110 Del Sol 
610 Sevilla Park 11 
612 El Chorr·o Sub t1 (West> 
615 Mesquit.e Acres 
616 Meo r ris t2* 
620 Aid'llas & No.2 
622 Las Plll.us 110 C 5029 7.7 4,400,000 3,432,000 47 35 
623 Eldora Gordens Sub 
634 R.S.W. t1 111 Q 533 7.2 632,000 440,000 67 41 
631 Nadia 
636 Bar VI (Borro Privies) 112 Q 915 9.9 924,000 678,000 56 36 
625 Sallil Sub 12 
626 Los Brisos 
657 Saoll Sub 11 113 Q 1629 5.3 1,835,000 1,292,000 55 38 
350 East of Eden Sub 
654 Vol Bor Estates 117 E 674 7.7 754,000 536,000 62 40 
398 Wolston FarIS Sub 



TABLE V-5 (Cont.) 

SUMllhRY OF MXlliUM ANII HINI~UM 
ALTERNATIVE W~STEWATER SYSTEM COSTS 

2010 HAXlliUH IIINIIJ'UM MAXIMUH MINIMUM 
2010 COlONIhS SYSTEM SYSTEM TOTAL TOTlll 

Ht\P COlONIA GROUP 2010 2010 DENSITY CM'ITlll CIIPITIIl 5YSTEII COST SYSTEM COST 
NO. NIIME NO. CLIISS POP. Icop/oc) COST COST tlMO/UNIT $/MO/UNIT 

----- ----------------------------- ----- ----- ------ ---------- ------------ ----------- ----------- -----------999 Highland Faras 120 F 11S7 1M 1,075,000 808,000 53 33 
132 1'10 ry Ann's Sub 
133 Brenda Goy Sub 123 412 5.8 542,000 362,000 74 42 
161 Green Volley Dev 
163 Evergreen 
167 E1 Trunifo 124 473 7.0 577,000 397,000 69 41 
165 El Mesquite Sub Phose 1 
166 L & P Sub 125 362 8.2 445,000 303,000 73 ~1 
242 Alvarez 
405 Lo Blanco HeightsIN.l1thPI.) 126 F 422 7.3 519,000 356,000 71 42 
366 Moreste 
367 Bo.rboso lopez 1, 2, 3 
414 
415 Victoria Anes 
416 Delta Court Sub 
418 Barbosa-Lopez 1, 2, 1 3 
420 Mile 9 Rd Sub 127 F 2223 7.0 2,188,000 1,635,000 49 37 
421 Flaru 
430 Hortin Sub 11 128 F 795 12.8 703,000 573,000 58 34 
459 Rosedale Heights 
460 Mid-Way Villoge(Mid Volley) 
461 La Pollia 11 129 F 1881 9.2 1,749,000 1,329,000 48 35 
439 Avila IS 
442 Tierra Bello 
443 Tierra Prieto 
556 Bolli Sub 12 

3003 130 F 2172 5.9 2,276,000 1,657,000 51 77 
J' 

515 Chapa 15 
3004 137 G 352 8.6 431,000 294,000 TJ 41 
522 Cuellar A.C. 1, 2, 3 
525 Los Costillos/Aguo liulcp 
535 Llano Grande tl 
688 Angela 13E G 3631 10.4 3,022,000 2,387,000 46 32 
919 Colonia Los Palos 
920 Pr"ogreso 13\' X 3953 14.9 3,088,000 2,424,000 4~ 28 
516 Tideland 
519 Capisollo Park 
520 OI"f1pic Sub 140 H 1056 6.5 1,169,000 835,000 58 39 
774 Acevedo t4 

5020 
5021 20B II 754 6.9 860,000 60B,OOO 62 40 

754 Lok eside 
756 Quorto Vienios U. 
no La CQaellia 
767 Carlos 
770 Hilda t1 209 II 2172 8.8 2,004,000 1,529,000 47 35 
740 La Hoaa Rd 



TABLE V·5 (Cont.) 
SUMMARY OF MAXIMUM AND MINIMUM 
ALTERNATIVE WASTEWATER SYSTEM COSTS 

2010 IiAXUiUIi IIHUIlUM IIAXIHUII HINIIiUti 
2010 COLOHIAS SYSTEM SYSTEII TOTAL TOTAL 

MAP COlONIA GROUP 2010 2010 DENSITY CAPmL CAPITAl SYSTEII COST SYSTEII COST 
HO. HAilE NO. ClASS POP. (cQP/ac) COST COST i/1I0/UNIT ilMO/UNIT 

----- ----------------------------- ----- ----- ------ ---------- ------------ ----------- ----------- -----------748 Raairez Est. 
751 Henojoso. Ariel 41 
987 Itashall 415 210 A 724 5.7 877,000 606,000 64 40 

----------------------------------------------------------------------------------------------------------_ .. --------
Subtotal 65 38952 $37,514,000 i27.947.000 $59 $38 

(AVERAGE) (AVERAGE) 
HIDALGO COUNTY CLASS 2 GROUPED COLONIAS 

5 R.O.W. (Roger Road) 
6 Tierra Buena 41 I 2 

329 Austin Gardens 
3050 101 2 905 8.2 956,000 460,000 57 39 

90 Sandy Ridge 
798 Doolittle Acre; 106 2 362 6.8 465,000 194.000 75 42 

15 lIonteliayor(SantaCruzGdst3) 
16 El SeeD Sub' 
92 BQr IU 

301 lIerrill 
320 Bor V 107 2 1428 5.7 1,587,000 804,000 56 38 
111 Jackson's New World/Griesel 
116 Palla & Pallas 12 114 2 261 6.5 360,000 142.000 83 44 
232 L.J. Sull t1 
345 Alberta Acres 
371 Colonia Del Valle 115 2 865 6.3 994,000 474,000 61 39 
347 Colonia Gonzales 
351 La Pal ala 116 2 292 5.3 416,000 167,000 83 44 
lIB Los Brisas Est 
119 San Corlos COI.unity 
120 Villarreal, D.T. Sub 
121 San Carlos Acres 
122 Rankin 
182 Sosa 
201 Ruthven 118 2 2545 6.4 2,542,000 1.384,000 49 37 
130 Ileita West Sub 
139 Cinco Herlanas 
140 hoperial* 122 2 744 5.0 938,000 428,000 41 
246 EI Leon 
445 Colonia Tijerina 
478 "ile Doce West Sub 
489 Olivarez t4 
495 Hesqui te Sub Un it 41 
501 La Palolo I & J1. 

3051 lIilo Doce Sub 132 2 1368 5.8 1,518,000 766,000 38 
479 Sunrise Sull Unit 2 
493 Puesta Df! 1 SoU 
773 Sunrise Hill Sub 133 2 1810 7.0 1.823,000 961.000 51 37 
476 Chapa ~4 



TABLE V-5 (Cont.) 
SUMM~RY OF H~XIMUM AND MINIKUM 
ALTERNATIVE W~TEYATER SYSTEM COSTS 

MAP 
NO. 

COLONIA 
NAME 

2010 
GROUP 2010 2010 
NO. CLASS POP. 

----- ----------------------------- ----- ----- .-----
496 Chapa 12 and others 
367 Hid Valley Est 135 ~ 1086 L 

510 Los Reyes Acres** 
514 Yes liar Sub 136 ~ 905 L 

113 Freedol Est** 
174 Laborsita 
175 Hacienda De Los Vega 141 2 835 

8 Floresta 
9 Tierra Horia tIl 143 " 241 '-

968 Flores 
969 Colonia Rodrigue/Sullivan City 
970 Fisher 
974 La Aurora 
977 San Kiguel 
978 Las Cuevas 12 201 ~ 4476 L 

960 Havana Sub 
981 Hovana(Colliunit}')/Havorlo Loaas 202 " 503 L 

699 King Ranch 11 & 12 
702 El Rio 203 2 704 
70~ Nuevo Penitas 
701 Penitas 204 ~ 2565 '-

708 Perezville 
713 Kata 
717 Tierra KQria/Volle Sac Bella 
721 Plainview 205 ~ 1710 L 

719 Los Trevino 1, 2, 3, 4 
730 Acevedo *1 iEsquivel Jr) 
731 Acevp.do *2 iEsquivel) 207 ~ 1760 L 

338 Good~in Heights *1 
339 Palterina 
340 Kountry Hill Est 211 2 634 
197 RegQI Est 
203 Pllll Drive North 
2~5 Bash(lill 111 
251 Bashall t1 
254 BoshQI 12 
255 Ba shall! t1 0 
256 Bashal t6 
259 RandolphiBomett t1 
260 Cavazos, Me>: 
261 Villa Ca~ri 
262 Leol, Carlos II 
263 Rodriguez Est 12 
269 Coyne 
275 Hino,josQ Ariel 12 
277 N. Country Est 12 
278 Randolph/Barnett 12 

2010 
COLONIAS 

DENSITY 
(cop/ad 

KAmiUK 
SYSTEM 
WITIIL 

COST 

MINIMUM 
SYSTEII 

CAPIHL 
COST 

MAXIMUH HINIHUIt 
TOTAL TOTAL 

SYSTEM COST m:TEII COST 
$I110/UNIT $;'ltO/UNIT 

---------- ------------ ----------- ----------- -----------
5.8 1,239,000 607,000 59 39 

9.4 926,000 443,000 57 37 

7.1 929,000 442,000 60 39 

4.7 367,000 140,000 89 45 

13.4 3,468,000 2,008,000 41 29 

5.4 655,000 287,000 71 ~2 

9.7 763,000 352,000 60 3B 

11.4 2,172,000 1,197,000 45 32 

11.2 1,532,000 800,000 49 33 

13.4 1,532,000 789,000 4B 31 

7.1 733,000 335,000 64 40 



TABLE V·5 (Cont.) 

SUMMARY OF HAXIHUH AND MINIMUM 
ALTERNATIVE WASTEWATER SYSTEH COSTS 

2010 HAXItiUH MINHiUM HIIXIMUH KINIHUH 
2010 COLONIAS SYSTEM SYSTEM TOTAL TOTAL 

MAP COLONIA GROUP 2010 2010 DENSITY CAPITAL CAPITAl SYSTEH COST SYSTE~ COST 
NO. NAIIE NO. CLASS POP. (cap/CIt) COST COST S/MO/UNIT S/MO/UNIT 

----- ----------------------------- ----- ----- ------ ---------- ------------ -_._-------- ----------- ----------
746 Johnson, Paul 
747 La Hoaa Rd. North 
749 Acevedo, Daniel Sub 
994 Boshall\ 17 

6021 Bashol riB 212 2 4033 5.0 4,221,000 2,317,000 49 36 
821 Grovewood 
822 Perlas De HaranJCI 213 2 231 5.8 335,000 130,000 87 45 
333 B.nan, Enrique 
334 eelso 
335 BashQIl t13 
336 La Pololo Sites 
337 Munoz Estotes 
343 B'lShGII U2 
986 214 ~ 795 5.3 972,000 453,000 64 40 L 

ISB Chucos Est II 
192 Wahon 
198 Hino.josQ, Ariel 13 
200 Rocky 
205 Chula Vista Acr·es 
235 BashallJ t5 
236 BashQr. 14 
248 L'l HOllO Grove EsUI< 
267 BashQI 18/Counlry Est W. 
342 Acevpdo t3 215 ~ 1499 4.8 1,764,000 867,000 58 39 .. 
280 Lindo Vista Est(Populor) 
284 Ilialond (Ll 
288 N. Country Est II 
289 T@gerine Est 
290 Monica Acr~5 216 2 1026 6.5 1,141,000 557,000 58 39 
283 liude Hill t1 
287 Vereda Tropical 

5002 
5003 217 2 352 4.9 498,000 203,000 79 43 

294 North Cross Est 
300 Rabbit Patch 1 & 2 

5011 218 ~ 443 5.5 583,000 251,000 73 42 .. 
191 EI PorQiso (Rudy Vela) 
193 Los Ebanos 221 ~ 261 10.1 329,000 126,000 80 41 L 

194 Tlerro Estates Sub 
195 ~r-YQn Arres 
214 Cantu, Jose 
227 VQl Verde North 
228 Los Ninos 
229 Citrus Shadows 
308 Jardin Terrace 
323 Stewart Place Sub tl 

3052 Stewart Place Sub 12 



TABLE V-5 (Cont.) 
SUMMARY OF MAXIMUM AND MINIMUM 
ALTERNATIVE WASTEWATER SYSTEM COSTS 

MAP 
NO. 

5006 
5007 
5008 
5009 
5010 
6015 tI & S 

COLONIA 
NAME 

190 Leal, ROlon 
202 Cantu (Diaz) 
988 Regency Acres 

5004 
5005 

2010 
GROUP 2010 2010 
NO. CLASS POP. 

~~~ 
LII.,L 2 2866 

223 2 261 

227 ~ 261 L 

144 38027 

2010 
COLONIAS 

DENSITY 
(cap/oe) 

5.3 

4.8 

6.2 

tlAXltlUII 
SYSTEM 
CAPITftL 

COST 

3,038,000 

392,000 

364,000 

MINlMUI1 
SYSTEM 

CAPITAL 
COST 

1,637,000 

151 ,000 

144,000 

HAXIHlJIi HINIMUII 
TOTAL TOTAL 

SYSTEM COST SYSTEI1 COST 
tlMO/UNIT S/MO/UNIT 

50 37 

87 45 

83 44 

$39,::;52,000 $20,016,000 $64 $39 
(AVERAGE) (AVERAGE) 

==================================================================================================================== 

CAMERON COUNTY CLASS 1 GROUPED CDLONIAS 

1264 Illinois Heights 
1334 UnnalJed II 403 0 251 4.8 376,000 236,000 88 45 
1273 Coronado 
1274 Pleasant H~odows 
7006 Unk nown 
1272 los CUQtes 
1022 21 (See E1 Jardin) 
1340 Unnamed C 404 0 1311 5.B 1,466,000 1,043,000 56 38 
1311 ;{ Unknown SI!b 
1305 S Cl u stH r,; hClU~,es alor!j ro. 
1308 Q Unknown SIJb 301 j( 418 :5.8 547,000 362,000 74 42 
- .-----._-------------------------------------------------------- ---------------- .------------------------------------

Subtotal 6. 1979 $2,389,000 H,641,000 $73 $42 
(AVERAGE) (AVERAGE) 

CAIIERO~l COUNTY Cl ASS 2 GROI/PEIi COLON I AS 

1117 El Calabo.z 
1119 Encantado. 
1115 Montalvo 
1297 Es(aillilla' '. 
1075 Villa Cal/acos 
1119 (Ell Raflchl to 302 0 3257 11.2 2,690,000 1,525,000 43 32 L 

1112 La Pololla 
1110 Polo ArizlPndi/Padilla 303 2 994 6.9 1,090,000 531,000 58 39 
1027 Cisneros (Li~on) 

1295 25 
1026 La Coaa Del Horte 401 2 1270 7.8 1,295,000 ~54,00O 54 39 
1241 Valle Heriosa 
1281 Valle Escondido 



TABLE V·5 (Cont.l 
SUMMARY OF MAXIMUM AND MINIKUH 
ALTERNATIVE WASTEWATER SYSTEM COSTS 

HAP 
NO. 

7005 Unknown 

COLOilIA 
NAME 

SUbtotal 

2010 
GROUP 2010 2010 
NO • CLASS POP. 

405 2 501 

14 6,022 

2010 
COLOHIIiS 

DENSITY 
(cop/oe) 

7.5 

HAWiUH 
SYSTEM 
CM'ITt\L 

COST 

593,000 

MINIKUM 
SYSTEM 

Ci\PITAL 
COST 

261,000 

MAXIMUK 
TOTAL 

MINHtUM 
TOTAL 

SYSTEM COST SYSTEM CtlST 
$/MO/UNIT $/IlO/UNIT 

67 

$5,668,000 $2,971,000 $56 $37 
(AVERAGE> (AVERAGE> 

~=====~==============================:==================================:===~===================;=================== 

HIDALGO COUNTY CLASS 4 COLONIAS 

518 Old Rebel Field Sub 4 201 4.5 264,000 88,000 56 20 
3 ROlseyer Gardens 4 181 .t.8 240,000 80,000 56 20 

614 El Castilleja 4 161 2.1 210,000 70,000 56 20 
185 Alto Vista Sub 4 161 3.9 210,000 70,000 56 20 

96 Meadow Lands 4 161 4.0 210,000 70,000 56 20 
490 Country Village Sub 1 & 2 4 151 3.6 198,000 66,000 56 20 
B68 Lorenzana 4 151 3.8 198,000 66,000 56 20 
985 El Flaco 4 121 2.0 156,000 52,000 56 ;>0 
146 Sunnyb rook Sub 4 111 3.7 144,000 48,000 56 20 
217 Acosta 4 101 3.1 132,000 44,000 56 20 

4 T ierro De Luz 4 80 4.5 102,000 34,000 56 20 
180 La HOlla Ranch(CC1l11pionGrove) 4 80 2.7 102,000 34,000 r' 

~o 20 
187 Volley Rancheros 4 80 4,5 102,000 34,000 56 20 
494 h ,jeriltQ EsU 4 60 3.6 78,000 26,000 56 70 
306 G'I'lrdian Angel Est 4 60 2.2 78,000 26,000 56 20 
667 Cole 4 60 3.0 78,000 26,000 56 20 
478 CGmPQcuas Sub 4 60 4.4 73,000 26,000 56 20 
492 Puerto Del Sol Sub 4 60 1.7 78,000 26,000 56 20 
253 Black V.~. 4 50 2.4 66,000 22,000 56 20 
178 Krista Estates 4 50 4.1 66,000 22,000 r' JO 20 
304 A~bf.1rl'lnd Sub 4 40 1.3 48,000 16,000 56 20 
354 Los Tinacos 4 40 3.4 48,000 16.000 56 20 
218 Mitchell, Albert 4 40 1.7 48,000 16,000 56 20 
215 Lopez Bibiono 4 30 1.0 36,000 12,000 56 20 

6027 Isoocs 4 30 0.9 36,000 12,000 56 20 
12 South SelinQr}' 4 20 2.0 24,000 9,000 56 20 

560 Lo Coao Heights 4 20 0.0 24,000 8,000 56 20 
1 Selinary Est 4 10 1.0 12,000 4,000 56 20 

179 Bnugainvillea 4 10 0.5 12,000 4,000 56 20 
________ •• ____________________________________ ~. ________________ • ____ " ________________ • _______________ ••• _______ • ___ ". _0 _____ 

Subtotal 29 2384 $3,078,000 $1,026,000 $56 $20 
( AVER~GE) (tWf ';hGE) 

CAHERON COUNTY CLASS 4 COLON lAS 

1341 Del Mor Heights 4 393 1.6 522,000 174,000 56 20 
---------.----------------------------------------------------------------------- -- -~-------------- ------------------

Subtoi-(ll 393 $~22,000 $174,000 $~6 $20 
(I\'';CR~GD (A~I~RAGE) 

=======:=========:.====================================:::===.::========::::::==:===:::-:.:;::::=====::=========::==::::_":======::===:::-.:=:'==== 



TABLE V-5 (Cont.) 

SUKHhRY OF MAXINUK AND KINIKUM 
hLTERNATIVE WASTEWATER SYSTEK COSTS 

IIAP 
NO. 

COLONlh 
Nhl1E 

2010 
GROUP 2010 2010 
NO. CLASS POP. 

2010 
COLOHIAS 

DENSITY 
( cop/ad 

tlAXIIIU/I 
SYSTEII 
CAPITAL 

COST 

tllNIIIUM 
SYSTEM 

CAPITAL 
COST 

MAXIMUM /lINIIIUM 
TOTAL TOTAL 

SYSTEH COST SYSTfM COST 
./HO/UNIT $/MO/UNIT 

----- ----------------------------- ----- ----- ------ ---------- ------------ -----,------ ----------- -----------
HIDALGO COUNTY 

Closs 1 
Class 2 
Class 3 
Class 4 

Subtotal 

CAMERON COUNTY 
Chss 1 
Class 2 
Class 3 
Class 4 

Subtotal 

WILLACY COUNTY 
Clo.ss 1 
Class 2 
Closs 3 
Class 4 

----------------
Subtotal 

THREE COUNTY 
Class 1 
Class 2 
Closs 3 
Closs 4 

----------------
THREE-COUNTY GRAND TOTAL 

92 49,644 
m 59,993 

47 3,761 
29 2,384 

343 115,781 

17 11,066 
37 19,560 
5 601 

393 

60 31,621 

0 0 
2 3,356 
2 143 
0 0 

--------------------
4 3,499 

109 60,710 
214 82,909 

54 4,505 
30 2,777 

--------------------
407 150,901 

48,771,500 
60,793,000 
6,224,000 
3,078,000 

3:),018,500 
34,506,000 
2,472 ,000 
1,026,000 

$118,866,500 '73,022,500 

10,440,200 
18,846,000 

605,000 
522,000 

6,279,000 
11,008,000 

363,000 
174,000 

~30,413,200 '17,824,000 

° 0 2,878,000 2,143,000 
221,000 95,000 

o ° 
'3,099,000 $2,238,000 

59,211 ,700 
82,517,000 
7,050,000 
3,600,000 

41,297,500 
47,657,000 
2,930,000 
1,200,000 

$152,378,700 $93,034,500 



TABLE V-6 - \vASTEWATER COLLECTION SYSTEH COHPONENT COST ESTIMATES 

Individual 
Pumping Collection Septic 
Unit Costs Line Costs Tank Cost 

System ($/Unit) ($/Foot) ($/Unit) 

Gravity 0 23 0 

GP 1,500 4 0 

STEP 1,100 4 500 

SDG 0 18 500 

Vacuum 800 10 0 

*Equivalent dwelling unit (4.5 persons). 

Sources: Turner Collie & Braden Inc., 1986 
LRGVDC, 1986 
L. L. Rodriguez and Associates, Inc., 1986 
HUD, 1985 
EPA, 1980 
Kreissl, 1985 
Otis, 1985 
Simmons & Newman, 1985 

TurnerCoIlie@'Braden Inc. 

Average 
O&H Cost 
($/EDU*/Year) 

35 

85 

70 

45 

95 
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FIGURE V-1 - SUMMARY OF WASTEWATER CAPITAL 
COSTS BY COLONIA CLASSIFICATION 
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SECTION VI - FINANCING AND MANAGEMENT ALTERNATIVES VI-l 

FUNDING OVERVIEW 

Perhaps the most difficult and controversial part of a water 

supply or wastewater disposal program is the determination of how 

the implementation of the program should be financed and how it 

should be managed. In the case of the colonias of the Lower Rio 

Grande Valley, the poverty level of many of the residents, their 

rural location, and the many other capital demands in the area 

make these particularly difficult questions. However, without 

workable answers to these questions, any capital development 

program obviously remains only a plan. 

Water and wastewater development programs historically have 

been largely funded with general tax revenues and general obliga­

tion debt, most often at the federal level. Most major water 

impoundments constructed throughout the country during this 

century have been financed with federal funding, often as 

flood control and conservation projects. Since 1972, the Federal 

Water Pollution Control Act (later known as the Clean Water Act) 

has provided billions of dollars of federal money in the form of 

grants for the construction of wastewater treatment plants in 

an effort to improve water quality and control pollution. 

On the other hand, transmission and collection lines and 

annual operating and maintenance expenses of both water and waste­

water systems traditionally have been the financial responsibility 

of state and local governments or of the utilities themselves. 

TurnerCollie0'Braden Inc. 



VI-2 

Most of these costs, in turn, are passed on to the utility user 

in some form of user charge. 

In analyzing the options available for financing proposed 

improvements to the water and wastewater systems serving the 

colonias in the Lower Rio Grande Valley, several considerations 

must be taken into account. Some systems require relatively high 

initial costs with lesser recurring costs. Other systems may be 

relatively inexpensive to build but require higher, and often 

widely fluctuating, recurring costs. Some costs may qualify for 

various grant programs, while others do not. Ability to pay (or 

lack thereof) may significantly limit user charges as a potential 

revenue source. Existing municipal and utility service areas, 

facilities, and financial commitments also bear on the choice of 

financing and management structures and on which procedures appear 

most reasonable for future development. It is the purpose of 

this section of the report to examine some of the financing and 

management options available to implement needed water and sewage 

improvements for the colonias of the Lower Rio Grande Valley. 

POTENTIAL PROGRAMS FOR FINANCING COLONIA UTILITY DEVELOPMENT 

There are some federal programs that have been used or 

potentially could be used to assist in financing water or waste­

water system development to serve the colonias of the Lower Rio 

Grande Valley. The following is a brief description of these 

programs that currently appear to have the greatest potential. 

TurnerCoIlie(6Braden Inc. 
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Clean Water Act Construction Grants For Wastewater Treatment works 

Historically, the most important program assisting in the 

financing of wastewater treatment facilities has been the federal 

grant program administered by the Environmental Protection Agency. 

The program is available to municipalities, counties, and other 

political subdivisions of the State, such as districts and river 

authorities. The program currently provides grants for up to 

75 percent of the eligible project costs if the project involves 

"innovative or alternative technology processes," otherwise par­

ticipation is up to 55 percent. Generally the funding is limited 

only to system capacity required to meet current needs as con­

trasted to providing for future growth potential expected to be 

placed on the system. There are a number of other restraints 

and qualifications regarding eligibility of funding under this 

program, particularly regarding funding for wastewater collection 

systems. The EPA also requires that any municipality receiving 

a grant under this program employ fees that charge each user a 

proportionate share of the costs of operating and maintaining 

the system and any other system operating within the grantee's 

jurisdiction. If the system is a regional system serving others 

outside the grantee's jurisdiction, those served must also meet 

the EPA's user charge requirements. 

This program has been the major financial participant in new 

wastewater treatment plant development throughout the country 

TurnerCollie0Braden Inc. 
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since its inception in 1972. Most of the treatment plant 

capacity now located throughout the Lower Rio Grande Valley has 

been financed through this program. However, in recent years 

lack of available funding has essentially limited the program's 

participation in assisting in the completion of projects that 

are currently under development. 

The Clean Water Act grant program has been scheduled to be 

phased out and replaced by a revolving loan program administered 

by the individual states. While Congress recently passed an 

amendment to the Clean Water Act authorizing an appropriation of 

$18 billion to extend the program through at least 1990, President 

Reagan vetoed that act in November 1986. The act would have 

allotted approximately $110 million per year to Texas. A similar 

bill is being considered by Congress early in 1987. 

Farmers Home Administration's Program for Rural Communities 

The Farmers Home Administration (FmHA) has grant and loan 

programs specifically designed to assist in financing water and 

wastewater systems for rural communities. Facilities financed by 

FmHA must be designed to serve primarily rural residents. The 

financing is not available to any "area" or any city or town with 

a population in excess of 10,000. The grants and loans are avail­

able to political subdivisions of the State (except cities or 

towns in excess of 10,000) and also to nonprofit organizations 

which are "utility-type" organizations serving rural communities. 

TurnerCoIlie(6Braden Inc. 
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It is this latter ability that has made these programs very useful 

to the nonprofit water supply corporations that currently provide 

water service to the colonias of the Lower Rio Grande Valley. 

In fact, FmHA is the primary, if not the sole, financing agency 

or institution used by most of these water suppliers. 

In order to be eligible for financial assistance from FmHA's 

rural water and waste disposal program, the applicant must be 

unable to finance the program from its own resources or to find 

reasonable financing through commercial credit institutions. 

Grant funds cannot be used to pay interest on loans or to pay 

operations and maintenance expenses. Loans are made at an 

interest rate not to exceed 5 percent if the facilities to be 

financed are needed to meet minimum health and sanitary standards 

and the median household income of the service area is below the 

poverty level. 

Funding available for this program in Texas for FY 1987 is 

reported to be about $14.6 million for loans and $4.7 million for 

grants. The many (more than 600 active) rural water supply 

corporations throughout the state will compete for these funds. 

Economic Development Administration's Grants For Public Works 
Facilities and Public Works Impact Projects 

The Department of Commerce's Economic Development Adminis-

tration (EDA) currently has grant programs which might be app1i-

cable to help finance water and wastewater facility development 

TurnerCoIlie@Braden Inc. 
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for the colonias of the Lower Rio Grande Valley. The EDA's 

programs vary somewhat in their main focus and purpose from those 

of the EPA and FmHA discussed above in that the facilities and 

the services EDA helps finance are not the primary objective of 

their program, but rather the program focuses at the jobs and 

economic stimulus created by the facilities. 

EDA's Economic Development Grants for Public Works and 

Development Facilities were established in 1965 to assist in 

the construction of public facilities needed to "initiate and 

encourage the creation of permanent jobs in the private sector 

in designated geographic areas where economic growth is lagging 

behind the rest of the nation." A companion project provides 

grants for Public Works Impact Projects to provide work to 

unemployed and underemployed persons in designated project 

areas. To be eligible for this latter program, the county or 

city in which the project is to be built must be designated as a 

redevelopment area under Section 401 (a) of the Public ~vorks and 

Economic Development Act of 1965. All these counties and several 

of the cities in the Lower Rio Grande Valley are so designated. 

If other eligibility requirements are met, the programs are 

available to nonprofit corporations as well as cities, counties, 

and other political subdivisions. 

These programs are available to a wide variety of development 

projects and, while both programs have been used for funding water 

TurnerCoIlie0Braclen Inc. 
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and sewer facility development in the past, there are only two of 

many types of facilities for which these funds have been used. 

In addition, because the emphasis of the programs is on economic 

development, utility systems that have been funded generally are 

associated with some specific economic development project such 

as an industrial park or a commercial development area. 

Earlier, these programs were reported to be scheduled for 

termination in FY 1987. However, at the time of this writing the 

two programs are reported to have a budget of about $120 million 

for FY 1987. 

Housing and Urban Development Community Development Block Grants 

The Department of Housing and Urban Development (HUD) has two 

broad categories of Community Development Block Grants--formula 

grants, which are allocated directly to larger cities (over 50,000 

population) and urban counties (over 200,000 population); and 

project grants for smaller cities which, in most cases (including 

Texas), are administered by the states. In the case of Texas, 

these grant funds are administered by the Texas Department of 

Community Affairs. 

The objectives of both of these programs are very broad, as 

are the types of projects they support. Their purpose is to 

enhance the living environment and economic opportunities of both 

low and moderate income persons. Because of this, these grant 

funds seldom go to single major projects but most often are 

Turner Col lie0Braden Inc. 
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allotted to many relatively small projects which are unable to 

qualify for other types of funding. In the Lower Rio Grande 

Valley, Brownsville, McAllen, and Harlingen each will receive 

between $1 million and $2 million this year in Community Develop­

ment Block Grants from HUD. 

Texas Community Development Program 

The funds the Texas Department of Community Affairs (TDCA) 

receives from the HUD Community Development Block Grant Program 

(see above) go to fund the Texas Community Development Program. 

There are three major funds under the program: the Community 

Development Project Fund, the Area Revitalization Fund, and the 

Emergency/Urgent Need Fund. 

The Community Development Project Fund allocates funds 

among the state's 24 planning regions to cities and counties 

for "public facilities/services and housing assistance projects." 

Water and sewer construction projects are eligible under this 

program but, as with the other financial assistance programs, 

operating and maintenance expenses are not. The Area Revitali­

zation Fund provides statewide competition for projects to cities 

and counties who have not applied under the Community Development 

Project Fund Program. The Emergency/Urgent Need Fund is estab­

lished to respond to natural disasters and to projects that 

pose a threat to the immediate health and safety of the local 

residents. 

TurnerCoIlie(6Braden Inc. 



The total funding for the three programs in FY 1986 was 

about $54 million. The maximum allowed in anyone grant is 

$500,000. 

Texas Hater Development Board's Financial Assistance and Water 
Bond Insurance Programs 

Under the Texas Water Code, the Texas Water Development 

Board (TWDB) administers programs of financial assistance for 

projects involving "water conservation, water development, and 

VI-9 

water quality enhancement" as well as flood control and drainage. 

These programs are for loans and loan insurance and do not cur-

rently include construction grants. Matching grants are available 

for planning and engineering some of these facilities. 

The TWDB's financial assistance and bond insurance programs 

are available to any "political subdivision" of the State which 

specifically includes "any nonprofit water supply corporation." 

The Board has considerable latitude regarding the terms and 

conditions of loans made, including interest deferral or the 

capitalization of interest and can make loans for durations of 

up to 50 years. 

The TWOB can also acquire, lease, construct, or reconstruct 

projects with funds from the so-called "state participation 

account" and thus own up to 50 percent of a project. In turn, 

the state can then "sell, transfer, or lease its ownership" to 

an eligible applicant. This can be undertaken so long as the 

TurnerCollie<S1Braden Inc. 
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TWDS can reasonably "expect that the state will recover its 

investment in the facility." 

VI-IO 

While the TWDS currently has no grant program for facility 

construction, such a program has been considered. A Rural Water 

Task Force established by the Texas Department of Agriculture and 

the Texas Department of Health recently made recommendations for 

a "hardship grant program" specifically to assist water and 

wastewater facility development to serve colonias in South Texas. 

The recommended program would make grants to local entities to 

help build water and wastewater systems for those entities unable 

to meet their financing needs wi th the TWDS I S loan program "i f 

the absence of such a system would pose a public health threat" 

(Texas Pollution Report, October 22, 1986). 

FUNDING REQUIREMENTS 

Because the ultimate use of funds will often influence the 

method best suited for securing the funding, the financial needs 

of a typical water or wastewater service should be examined by 

use category. In this way, a financial program can be established 

which may comprise a variety of financing sources, each designed 

to accommodate a separate funding need. 

Funding Operations and Maintenance Costs 

The costs of operating and maintaining a water or wastewater 

system are daily costs that require a continuous flow of funds. 

The anticipated operations and maintenance (O&M) expenses for a 

TurnerCoIlie(6Braden Inc. 
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fiscal period are generally budgeted prior to the beginning of the 

period. Consideration must also be given to an operating fund 

balance. These budgeted funding needs are then converted into 

per-unit costs for financing purposes. 

If the O&M expenses are to be financed through user charges, 

the budgeted figures can be converted into monthly charges per 

gallon of water used or per service connection. Revenues derived 

from these charges are then used to finance the O&M expenses dur­

ing the period. Obviously, the ability of this financing method 

to accurately generate needed funds is dependent on the ability 

to accurately predict both the O&M expenses and the volume of 

water and number of connections forthcoming to contribute revenue 

during the budget period. Because the volume of water used often 

is significantly affected by weather conditions, long-term demand 

projections can be quite unreliable, resulting in lesser or 

greater amounts of revenue than anticipated. 

As shown in Table V-4, the monthly costs for operations and 

maintenance for the region as a whole range from $4 to $52 for 

Classification I and 2 systems. O&M costs for Classification 3 

systems can be as high as $175 per month. Assuming this cost is 

to be paid by the customer as a monthly user charge, this wide 

variation obviously results in varying potentials for customer 

affordability. With monthly water bills now running $8 to $30, 

it is doubtful that colonia customers will be able to pay in 

TurnerCoIlie<f:5'Braden Inc. 
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excess of $10 per month more for wastewater disposal. Systems 

with average O&M costs in excess of this amount would probably 

need to be subsidized to be feasible. 

If O&M expenses are to be subsidized with tax revenues, the 

budgeted O&M expenses need to be added to the other financing 

needs to be covered by the specific tax involved. While tax 

revenue generation is not considered as "fair and equitable" as 

user charges in paying for utility operations, taxes are generally 

a more reliable and predictable form of revenue generation. 

Debt financing is almost never used to finance O&M expenses. 

In fact, most bond covenants will specifically prohibit bond funds 

from being used for O&M expenses. 

Capital Funding of New Systems 

The major funding need of a utility system is for financing 

the design and construction of new facilities. These new facili­

ties may represent an entirely new utility system or they may be 

a major component in the expansion of an existing system. Whether 

a water supply system or a wastewater disposal system, the facili­

ties can generally be subdivided into three categories: (1) treat­

ment or supply facilities, (2) collection or distribution facili­

ties, and (3) onsite feeder lines and plumbing. Each category may 

be financed somewhat differently, depending upon the specific 

circumstances involved. 

TurnerCoIlie@Bradenlnc. 
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Some characteristics that are common to all facility 

financing will tend to influence the funding alternatives to be 

considered. First, there is generally a requirement for a rela­

tively large capital funding commitment over a relatively short 

duration; i.e., during construction. Second, the amount of funds 

required for a specific project can usually be quite accurately 

estimated before a financing commitment is made. Third, most 

new facilities will be useful and productive over an extended 

time period far beyond the initial funding time frame. 

Because of these common characteristics, most financing of 

new facilities will involve some form of debt. By issuing debt, 

the utility can obtain a relatively large sum of money needed 

for the initial construction and amortize the repayment of the 

debt over the estimated useful life of the system. In this way, 

the repayment of the debt takes the form of annual payments 

similar to the annual depreciation expense of the newly financed 

facility. Those entering the system after it is built are 

required to share in its initial cost in the form of amortized 

debt service as part of their annual user fees. 

While federal grants may be available to help fund a portion 

of the capital costs, some of these costs will likely require 

local debt financing. It follows that if most, if not all, of 

the customers' affordable monthly charge will need to be allotted 

to paying O&M costs, little, if any, user charge revenue is left 

with which to amortize the local share of the capital costs. 
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Justification for using general tax revenue in support of 

capital funding of wastewater facilities can be made based on 

general public benefits received. The potential pollution and 

health hazards created by poor wastewater disposal methods is 

widespread and can affect the entire region. Obviously, the 

ineffective systems now employed at many of the colonias is a 

detriment to the entire region. While a case can be made that 

those who create the problem (the colonia residents) should pay 

to correct it, if they cannot afford the cost and no correction 

is undertaken the problem extends far beyond the individual resi­

dence discharging the wastewater. 

An alternative to general tax support to fund necessary 

facility expansion is enforcement of subdivision ordinances 

requiring developers to pay for the necessary improvements. This 

has the effect of having the buyer of the property pay, as the 

developer's costs are passed on to the buyer in the form of a 

higher purchase price. This financing method has two major draw­

backs. It, of course, is not applicable to financing facilities 

to serve existing residences. In addition, the problem of 

affordability and enforceability again arises. Those who cannot 

afford the higher property prices will have to go elsewhere. Past 

experience shows that to reduce property prices to an affordable 

range, some developers may move to more remote rural areas of the 

Valley where the subdivision restrictions do not apply or are not 
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enforced. Thus the problem is not solved, but rather is only 

dispersed. 

Capital Funds For Repair and Replacement of Existing Systems 

Probably the most ignored or abused funding requirements of 

water and wastewater utility systems are those required for 

facility repair and replacement (R&R). Wastewater systems in 

particular often are in need of facility replacement or repair 

that goes unfulfilled due to lack of required funding. This 

type of financial oversight generally results in a system which 

operates ineffectively. 

Financing system repair and replacement needs generally 

differs from new facility financing. While the funding needs 

for R&R can be significant, particularly as a system gets older, 

R&R funding is not as predictable or preplanned as funding new 

or expanded facilities. Therefore, R&R financing generally makes 

use of a reserve fund created by regular periodic contributions 

until the fund reaches some preset balance. Thereafter, contribu-

tions are made only as necessary to retain the preset balance. 

ENTITIES TO rtANAGE AND OPERATE UTILITY SYSTEMS 

The types of entities currently serving the colonias of the 

Lower Rio Grande Valley include: 

o Regional Authorities 
o Incorporated Cities 
o Nonprofit Water Supply Corporations 
o Utility Districts 
o County Governments 
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In considering which entities are best suited to manage and 

operate new or expanded utilities to serve the colonias in the 

future, the following considerations should be taken into account. 

Regional Authorization 

In 1967 the State created the Rio Grande Valley Pollution 

Control Authority "for the purposes of gathering, transporting, 

treating, and disposing of waste •••• that may cause impairment of 

the quality of waters in the State." The boundaries of the 

Authority include all of Cameron and Hidalgo counties, although 

it has authority to construct and operate facilities beyond 

its boundaries. The Authority is prohibited from storing or 

distributing water for municipal use or irrigation. Although the 

Authority may issue revenue bonds, it is prohibited from levying 

a tax. 

While the Authority was formed and a Board of Directors 

appointed (for two-year terms), there is no indication that the 

Authority ever undertook the construction or acquisition of any 

waste disposal facilities. However, it is a potential financial 

vehicle and operating entity to develop and provide waste disposal 

service to the rural subdivisions of the region. This Authority 

could also develop regional wastewater treatment facilities and 

trunklines to accept and treat wastewater collected by the various 

cities in the Valley. Its region-wide jurisdiction gives it the 

broad representation and responsibility to regionalize wastewater 
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treatment plants without regard to local political boundaries or 

jurisdictions. At the same time, the ability to receive and 

treat wastewater collected by the local jurisdictions would allow 

the Authority to operate and yet not be a threat to those munici-

palities that operate their own systems. 

While the Authority could act as a recipient of funds from 

most federal and state programs, it cannot itself become a taxing 

entity. Financing would be limited to revenue-supported funding.* 

It seems unlikely that such an authority could receive the neces-

sary voter approval to become a taxing entity at this time. 

Incorporated Cities 

Most of the offsite wastewater utilities currently offering 

service to rural subdivisions are owned and operated by various 

incorporated cities and towns throughout the three-county area. 

Because most of the incorporated cities already have established 

sewage systems in place, it is logical to "regionalize" these 

systems by extending them to nearby rural subdivisions. Assuming 

the respective cities will eventually annex these areas, it is 

also logical to have the cities' utility systems serving the 

annexed area. There are, however, several concerns regarding 

leaving the responsibility to serve the colonias to individual 

cities. For one, the colonias are, by definition, in rural 

*As currently constituted, the Authority is limited to a ~aximum 
interest of 6 percent on the revenue bonds it may issue. 
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locations, at least when they are first subdivided. Our analysis 

shows that the majority of the colonias studied (those in classes 

2, 3, and 4) are beyond the generally practical distance from the 

nearest city to receive service from a city's existing sewage 

system. In addition, left to the discretion of individual cities, 

priorities for service extensions to each colonia will be made in 

the best interests of the city, which may not be in the best 

interest of the colonias and their residents. Finally, most of 

the colonias, even those located near cities, currently receive 

their water supply from one of the water supply corporations 

(see the Classification I colonias' water sources in Table A-I). 

Nonprofit Water Supply Corporations 

While water supply corporations (WSCs) are the major supplier 

of water to the colonias, only Military Highway WSC, with its new 

treatment plant at Progresso, is currently prepared to offer 

sewage service to its customers. Yet because of their important 

position as water suppliers and potential future water suppliers 

of newly developed colonias, there is a certain logic and adminis­

trative efficiency in extending the WSC's role to include sewage 

service generally. Major limitations for the WSCs are their lack 

of authority and restrictive eligibility for certain grant pro­

grams. These limitations restrict their financing and revenue­

generating options. In addition, without the right of eminent 
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domain, right-of-way and other land acquisition requirements of 

the utility can be seriously restricted. 

Utility Districts 

Perhaps the most flexible and unrestricted entity for pro­

viding utility services to the colonias and other rural (and 

urban) subdivisions of the Lower Rio Grande Valley is the special 

utility district. The special utility district was specifically 

designed by the Legislature in 1983 to "purchase, own, hold, 

lease, and otherwise acquire sources of water," and sell it to 

various users, including "towns, cities, and other political 

subdivisions of this state, to private business entities, and to 

individuals." The special utility district can also provide 

sanitary sewer service and fire-fighting activities. 

The utility district as a subdivision of the State of Texas, 

qualifies for most federal and state grant and loan programs. 

It has the right to condemn property (eminent domain) and to 

gain rights-of-way across and along public roads. The special 

utility district's service area may include more than one county 

and all or part of any city or other public agency. The land 

comprising the district need not be contiguous and may consist 

of areas separated by land not included in the district. It is 

also significant that there are specific provisions for convert­

ing nonprofit water supply corporations into special utility 

districts. 

TurnerCoIlie<f)'Braclen Inc. 



VI-20 

There appears to be at least two major concerns regarding 

the creation of special utility districts to provide water and 

wastewater service in the Lower Rio Grande Valley. First is the 

general concern for establishing "another layer of government" 

in the area. However, if a district is formed to replace one or 

more WSCs and/or small municipal utility districts, it could 

actually reduce the total number of entities serving the area. 

A more subtle concern involves public representation. The WSCs, 

as nonprofit corporations, are controlled by boards of directors 

who are elected by the "owners," who are de facto the customers 

of the WSC. Citizenship is not a requirement to vote for or be a 

director of a WSC. If converted to a special utility district, 

on the other hand, the board of directors must be U.S. citizens 

and are elected by the registered voters who live in the district. 

Because of the large number of resident aliens living in the area, 

it is feared that many who currently are members of the \-vSCs and 

possibly some of the current directors would be disenfranchized 

if the WSCs were converted to special utility districts. 

County Governments 

All three counties in the study area have authority over 

private septic systems. Cameron and Hidalgo counties inspect 

private systems and offer permits. Willacy County issues permits 

for new septic systems. Both Cameron and Hidalgo counties have 
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subdivision regulations prohibiting the development of subdivi­

sions without potable water supply availability. 

Counties in Texas have authority to construct and operate 

wastewater collection and treatment facilities. However, limita­

tion on their taxing and bonding capacity and other legal ques­

tions concerning the specific extent of their powers in these 

areas have generally limited any large-scale county involvement 

in these areas. None of the three counties currently operates 

water supply or wastewater treatment facilities. 

Because of their county-wide jurisdiction and historical 

responsibility for other public services in rural areas, county 

governments can be considered as potential candidates to serve the 

rural colonias. However, because they have no current involvement 

or experience in these activities, a new layer of government 

within the current county government structure would be required, 

and most likely new enabling legislation. Thus, there would be 

no apparent advantage over use of the special utility district 

concept for this purpose, and the latter offers much greater 

flexibility and enabling legislation already in place. 
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OVERVIEW OF TABLES IN APPENDIX A 

Table A-I 

This table summarizes each of the 435 colonias identified in this 
study. An explanation of this table is provided on pages 11-10 
and II-II. 

Table A-2 

1 

This table presents a detailed summary of capital, O&M, and total 
monthly per-dwelling-unit costs for five types of alternative 
collection systems considered in this study. The alternative 
systems include the conventional gravity system, septic tank 
effluent pumping (pressure sewer) system, grinder pump (pressure 
sewer) system, small diameter gravity (SDG) system, and vacuum 
sewer system. The tabulation lists costs for each of the colonias 
except for those considered for colonia grouping (see page IV-9 
for discussions on colonia grouping). Because collection systems 
are not necessary, colonias categorized into Classification 4 
(see Table IV-5) are not included in this table. The collection 
system costs associated with the colonias considered for the 
groupings are presented in Table A-3. Classification 1 colonias 
are designated with a letter (city code) that corresponds to 
Table IV-I. Refer to page IV-8 for further explanation. 

Table A-3 

This table presents a detailed summary of capital, O&M, and total 
monthly per-dwelling-unit costs for five types of alternative 
collection systems considered in this study. The tabulation 
lists costs for each of the colonia groupings (see page IV-9 for 
discussions on colonia grouping). The collection system costs 
for the individual colonias are presented in Table A-2. Classi­
fication 1 colonia groupings are designated with a letter (city 
code) that corresponds to Table IV-I. Refer to page IV-8 for 
further explanation. 

Table A-4 

This table presents a de.tailed summa ry of capital, O&M, and 
total monthly per-dwelling-unit costs for three wastewater 
treatment alternatives considered in this study for colonia 
Classifications 1, 2, and 3. The alternative systems include 
the centralized oxidation pond, the centralized activated sludge 
plant, and the alternative of tying into an existing treatment 
system. The latter alternative is solely available to those 
colonias and colonia groupings categorized into Classification 1 
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(see Table IV-S). Classification I colonias are designated with 
a letter (city code) that corresponds to Table IV-I. Refer to 
page IV-8 for further explanation. The tabulation lists costs 
for each of the colonias except for those considered for colonia 
grouping (see page IV-9 for discussions on colonia grouping). 
Treatment system costs for grouped colonias are presented in 
Table A-S. Treatment system costs for Classification 4 colonias 
are presented in Table A-7. 

Table A-S 

2 

This table presents a detailed summary of capital, O&M, and total 
monthly per-dwelling-unit costs for three wastewater treatment 
alternatives for grouped colonias categorized into Classifications 
I and 2. For discussion concerning colonia grouping, refer to 
page IV-9. Classification I colonias are designated with a letter 
(city code) that corresponds to Table IV-I. Refer to page IV-8 
for further explanation. Please note that the treatment alterna­
tive of tying into an existing treatment system is solely avail­
able for Classification I colonias and colonia groupings. 

Table A-6 

This table presents a detailed summary of capital, O&M, and total 
monthly per-dwelling-unit costs for five types of alternative 
wastewater treatment alternatives considered specifically for 
those colonias categorized into Classification 3 (see Table IV-S). 
The alternative systems include the cluster septic tank/drainfield 
system, the cluster septic tank/evapotranspiration (ET) system, 
the cluster septic tank/dosing mound system, the cluster septic 
tank/sand filter system, and the cluster septic tank/sand filter 
with drainfield system. 

Table A-7 

This table presents a detailed summary of capital, O&M, and total 
monthly per-dwelling-unit costs for five types of alternative 
wastewater treatment alternatives considered specifically for 
those colonias categorized into Classification 4 (see Table IV-S). 
These five alternatives correspond to the five alternatives 
listed above in the description of Table A-6, with the exception 
of using an individual onsite septic tank in place of the com­
munity cluster septic tank. Capital per-unit costs and annual 
O&M per-unit costs were assigned to each of the five alternatives 
and are presented under the appropriate table heading. 
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TABLE A,1 
COlONIAS OF THE l.OWER RIO GRANDE VALLEY 

HIDALGO COUNTY 

(1) (2) (3) (4) (5) ( 6) (7) (8) (9) II 0) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------1986 2010 
WATER 1986 2010 COLONIA COLONIA COI.ONIA 

MAP COLONIII SUPPLY HSNG HSIIC 1986 2010 IIREII I1ENSm ItENSITY 
NO. NAME SOURCE UNITS UNITS POP. POP. (ocres) (units/oc) (units/oc) 

----- ----------------------------- ----------- ------- ------. - ----- -- ---- ----_._-- ---------- ----------
1 Selin.] ry Est Sharylond 2 5 10 10.0 0.1 0,2 
2 Hoehn Drive Shofyland 25 56 113 251 40.0 0.6 1.4 
3 RQ~se)'er Gardens Ci stern Wls 18 40 81 181 98.5 0.2 0.4 
4 Tierra Ite Luz None 8 IB 36 EtO 18.0 0.4 1.0 
5 R.O.W. (Roger Road) UnKnown 31 A9 140 312 20.0 1.6 3.5 
6 TierrQ Buerla t1 & 2 None 31 69 140 312 23.9 1.3 2.9 
7 River Bend - (Jinks) Sharylond 8 18 36 80 14.8 0.5 1.2 
8 FlorestG Shoryland 15 34 68 151 12.3 1.2 2.7 
9 lierr,] "Grin tIl Sharylond 9 20 41 91 9.9 0.9 2.0 

10 Man Lee ShorylGnd 3 ., 14 30 0.8 3.9 8.7 , 
11 Lull L:J!l 222 496 999 22.;3 BO.O 2.8 6.2 
12 South Selinary Shoryland 2 4 9 (IJ 10.0 0.2 0.4 
14 Alericana Sub No. Alalo 43 96 194 4~12 30.0 1.4 3.2 
15 HonteM'lYor (SontaCru?Gdst3) No.. Alo.lo 30 67 13;' 302 10.0 3.0 6.7 
16 El Se, 0 Sub No. Alolo 20 45 90 201 8.0 2.5 5.6 
26 Gurza, Lazaro Sharrlond 15 34 6B I~; 1 10.0 1.5 3.4 
32 Ran ch i tos 12 MHWS 43 'T6 194 432 20.0 2.2 4.8 
40 Tagle, Roberta Sho ry 1 and B 1S 36 ao 11.7 0.7 1.5 
41 Crouse Sharylond 8 18 36 80 1.3 6.0 13.4 
43 N. McColl Sharrland 7 16 32 70 4.7 1.5 3.3 
61 Ranchette Est Siloryland I 16 32 70 10.0 0.7 1.6 
74 Closner Sub Nn. Alolo 50 112 ~~~ ",J 503 46.9 1.1 2.4 
75 Colo.n 1 o Rodriquez t1 & t2 No. Alalo 30 .'.7 135 302 2.3 12.9 2B.8 
81 Lo.pezville Nn. Alolo 198 443 B91 19S'1 60.0 3.3 7.4 
83 Villa Del Mundo No. 111010 41 00 185 412 30.0 1.4 3.1 

; " 
87 Terry No. 111010 30 67 13:, 302 11.1 2.7 6.0 
90 Sandy Ridge No. Alolo 30 67 135 302 20.0 1.5 3.4 
92 Bar II No. 111010 25 < ' ~I) 113 2~1 16.5 1.5 3,4 
96 Meado.w Lands No. Alalo 16 36 72 161 40.0 0.4 0.9 
97 Evergreen No. 1\1010 21 47 95 21 ! < ~ 

...1t .... 1 3.8 8.5 
103 Schunior Sub(NuevoSeca) No. Alolo 27 60 122 272 15.0 1.8 4.0 
105 Colonio Gal'za 12 No. 1\1010 38 85 171 382 11.7 3.2 7.2 
111 Jockslln's New World/Griesel No. 1\1010 10 22 45 101 20.0 0.5 1.1 
113 Freedom Est No. Alolo 27 60 122 272 B.3 3.2 7/; 
116 Palla & Pallas t2 No. Alolo 16 36 72 161 20.1 0.8 1.B 
liB Las Brisas Est No. Alalo 2 4 9 20 10.0 0.2 0.4 
119 San Carlos Co.llunity No. Alolo 120 268 540 1207 69.3 1,7 3.9 
120 Villarreal, It.T. Sub No. f,lolo 4 9 18 10 11.0 0.4 O.B 
121 Son C'Jrlos Acres No. Alolo 41 92 185 412 9.5 4.3 9.7 
122 f!Qn~in No. 1\10110 15 34 68 151 7.3 :' .1 4.6 
128 Horael No. Alolo 6 13 27 60 4.8 1.3 2.8 
130 Ileita West Sub No. Alolo 42 94 189 4~0 

<.L 52.3 0.8 1.8 



TABLE A-1 (Cant.) 
COLONIAS OF THE LOWER RIO GR~NDE V~LLEY 

HIDALGO COUIITY 

(1) (2) (J) (4) (5) (6) (7) (B) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------1986 2010 
WtlTER 1986 2010 COLONIA COLOHIA COLONIA 

HAP COLONIA SUPPLY HSNG HSNG 19B6 2010 flREA DENSITY DFNSITY 
NO. NAME SOURCE UNITS UNITS POP. POP. (acres) (units/oc) (units/ae) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
132 Hary Ann's Sub No. Alalo 29 65 131 292 19.4 1.5 3.3 
133 Brend'l GOY Sub No. Alalo 12 27 54 121 14.2 0.8 1.9 
136 Lopez-Gutierrez No. Alato 6 13 27 60 10.0 0.6 1.3 
138 Tropicono Sub Ho. !1l0tO 7 16 32 70 10.0 0.7 1.6 
139 Cinco Hertanos Ho. Aloto 22 49 99 221 10.0 2.2 4.9 
140 Iliperial 110. Aloto 10 22 45 101 B.7 1.2 2.6 
146 Sunnybrook Sub No. Alalia 11 25 50 111 29.7 0.4 0.8 
152 South Port Sub No. Alolo 12 27 54 121 19.0 0.6 1.4 
154 TietrQ Del Valle 1 I 2 No. Alolo 20 45 90 201 3s.o 0.6 1.3 
155 Huniz No. Alato 28 63 126 282 46.0 0.6 1.4 
158 Yokul Hall No. 1I1ato 27 60 122 272 12.5 2.2 4.8 
160 Tower Sub No. Alalo 20 45 90 201 5.6 3.6 8.0 
161 Green Valley Dev No. Alalo 17 38 77 171 7.9 2.2 4.8 
163 Evergreen No. Alalo 21 47 95 211 5.4 3.9 8.7 
165 El Mesquite Sub Phase 1 No. 111010 6 13 27 60 23.6 0.3 0.6 
166 L & P Sub No. Alolo 30 67 135 302 18.0 1.7 3.7 
167 El Trunifo No. Alalo 9 .20 41 91 3.7 2.4 5.4 
172 Austin Stonebaker/['RJS Sub Shory}ond 10 22 45 101 20.0 0.5 1.1 
174 Loborsito No. AlolD 36 80 162 362 37.0 1.0 2.2 
175 Hociendo De Los Vega No. AlOID 20 45 90 201 7.2 2.8 6.2 
176 Gutero, Daniel No. Alolo 8 18 36 80 3.7 2.1 4.8 
177 Longorio Sub with Pride Lo Juyo 15 34 68 151 20.0 0.8 1.7 
178 Krista Estates Shatyland 5 11 23 50 12.3 0.4 0.9 
179 Bouqoinvill~o Shory}and 1 2 5 10 20.0 0.1 0.1 
180 LG HOM Ronch(CotptonGrove) Shory}and 8 18 36 80 30.0 0.3 0.6 
181 DiGlond 12 SharylGnd 7 16 32 70 10.0 0.7 1.6 
182 SOSG No. Alolo 26 58 117 261 13.3 2.0 4.4 
185 Alta Vista Sub Shan'lond 16 36 72 161 41.0 0.4 009 
186 Coso fie Los Vee inos Sharyland 32 72 144 322 24.0 1.3 3.0 
187 Volley Rancheros Well 8 18 36 80 IB.O 0.4 1.0 
188 Chucos Est II La Joyo 10 22 45 101 10.0 1.0 2.2 
189 Pol.eros Shorylond 14 31 63 141 10.0 1.4 3.1 
190 Leal, ROllon Hone 6 13 27 60 20.0 0.3 0.7 
191 E1 Poroiso (Rudy Vela) Shoryland 16 36 72 161 10.0 1.6 3.6 
192 Wahon Lo JoYO 14 31 63 141 10.0 1.4 3.1 
193 Los Ebonos ShotylQnd 10 22 45 101 10.0 1.0 2.2 
194 Tierra Estates Sub Shoty}ond 25 56 113 251 23.4 1.1 2.4 
195 Bryon IIcres ShQrylond 20 45 90 201 5.0 4.0 8.9 
197 Regal Est La JoyO 4 9 18 40 10.0 0.4 0.9 
198 Hinojosa, Ariel t3 Lo JoYO 8 18 36 80 20.0 0.4 0.9 
199 Nuevo Alton Shotylond 155 346 698 1559 100.0 1.6 3.5 
200 Rocky La JoyO 9 20 41 91 10.0 0.9 M 



TABLE A·1 (Cont.' 
COLOHIAS OF THE LOWER RIO GRANDE VALlEY 

HIDALGO COUNTY 

(1) (2) (3) (4) (S) (6) (7) (8) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
1986 2010 

IlIIlER 1986 2010 COLONIA COLONIA COLONIA 
HAP COLONIA SUPPLY HSNG HSNG 1986 2010 AREA DENSITY DENSITY 
NO. NAHE SOURCE UNITS UNITS POP. POP. (ocres) (units/ac) (units/oc) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- --.~------- ----------

201 Ruthven No. AlOia 45 101 203 453 12.5 3.6 8.0 
202 Contu (Dioz) Shoryland(lI) 20 45 90 201 30.0 0.7 1.5 
203 Poll Drive North La Joya 14 31 63 141 16.2 0.9 1.9 
205 Chula Vista Acres La Joya 6 13 27 60 20.0 0.3 0.7 
207 Twin Acres Shoryland 9 20 41 91 17.8 0.5 1.1 
214 Cantu, Jose Shoryland 23 51 104 231 10.0 2.3 5.1 
215 Lopez Bibiono Shorylond 3 7 14 30 30.2 0.1 0.2 
217 Acosto Shorylond 10 22 45 101 32.0 0.3 0.7 
218 Kitchell, Albert Shorylond 4 9 18 40 23.0 0.2 0.4 
219 Acosto 107 Shorylond 8 18 36 80 11.6 0.7 1.5 
221 Country View Est 12 No. AlOia 61 136 275 614 20.0 3.1 6.8 
227 Vol Verde North Shorylond 5 II 23 50 10.0 0.5 1.1 
228 Los Hinos Shorylond 4 9 18 40 6.6 0.6 1.3 
229 Citrus Shadows Sharylond 9 20 41 91 6.0 1.5 3.4 
232 L.J. Sub 11 No. AlOia 20 45 90 201 30.0 0.7 1.5 
235 Bosho. 15 Shorylond 15 34 68 151 20.0 0.8 1.7 
236 Boshall 14 Shorylond 15 34 68 151 20.0 0.8 1.7 
242 Alvarez No. Aloia 7 16 32 70 5.0 1.4 3.1 
245 Bashall 111 None 36 80 162 362 10.0 3.6 8.0 
246 El Leon No. AlOia 20 45 90 201 10.8 1.8 4.1 
248 Lo HOlo Grove Est Shafylond 12 27 54 121 2.1 5.8 13.0 
250 Stobles, The No. Alolo 6 13 27 60 10.0 0.6 1.3 
251 Bosholll 11 Shorylond 20 45 90 201 19.0 1.1 2.4 
253 Block lJ.A. No. Al 010 5 11 23 50 20.8 0.2 0.5 
254 Boshalll 12 Shoryland 4 9 18 40 33.2 0.1 0.3 
255 Bosholll 11 0 None 3 7 14 30 20.0 0.2 0.3 
256 BoshQI 16 Shofylond 14 31 63 141 20.0 0.7 1.6 
259 Randolph/Bornett 11 Shorylond 10 ~~ '.L 45 101 5.0 2.0 4.5 
260 Cavazos, Alex None 10 22 45 101 7.5 1.3 3.0 
261 Villo Copri Shofylood 40 89 180 402 11.9 3.4 7.5 
262 Leol, Cor los II Shatylond 30 .~ 

1:), m 302 10.0 3.0 6.7 
263 Rodriguez Est 12 Shoryland 6 13 27 60 2.3 2.7 6.0 
267 Boshoa 18/ColJntry Est W. Shorylond 40 89 180 402 20.0 2.0 4.5 
268 Hott NC!. 1'11010 10 22 45 101 10.6 0.9 2.1 
269 CDyne Shotyland 16 36 72 161 1 t5 10.7 23.9 
271 Ftiendly Acres Shorylond 25 56 113 251 29.0 0.9 1.9 
272 Good Voll ey Sharylond 8 18 36 80 13.5 0.6 1.3 
273 Bernol Ho. AlOia 10 22 45 101 15.5 0.6 1.4 
275 HinoJoso Ariel 12 Shotylond 25 56 113 251 20.0 1.3 2.8 
277 N. CDuntry Est 12 Shorylond 10 ~~ 45 101 r • 1.S 4.0 LL J.o 
278 Rondolph/Bornett 12 Sharylond 30 67 135 302 5*0 6.0 13.4 
280 Lindo Vista Est(Popularl Shofylond 40 89 180 402 40.0 1.0 2.2 



TABLE A·1 (Cant.) 
COLONIAS OF THE LOWER RIO GRANDE VALLEY 

HIDALGO COUN1Y 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
1986 2010 

WATER 1986 2010 COLONIA COLONIA COLONII'! 
MAP COLONIA SUPPLY HSIIG HSNIJ 1986 2010 AREA DENSITY DENSITY 
NO. NIIME SOURCE UNITS UNITS POP. POP. (ocr~s) (units/oc) (units/oc) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------

283 Dude Hill II Shorylond 5 11 23 50 10.0 0.5 1.1 
284 Diolond (Ll Shofylond 20 45 90 201 10.0 2.0 4.5 
287 Vereda Tropicol Shorylond 17 38 77 171 10.0 1.7 3.8 
288 N. Country Est tl Sharylolld 30 67 135 302 17.0 1.8 3.9 
289 Tongerine Est Shorylond B 18 36 80 10.2 0.8 1.8 
290 Monico Acres Shorylond 4 9 18 40 17.0 0.2 0.5 
294 North Cross Est Sharylond 14 31 63 141 10.0 1.4 3.1 
300 Robbit Patch 1 & 2 Sharylond 5 11 23 50 32.4 0.2 0.3 
301 Herri 11 No. Alolo 30 67 135 302 13.5 2.2 5.0 
304 A~berlQnd Sub Shorylond 4 9 18 40 31.0 0.1 0.3 
306 Guardion Angel Est Shorylond 6 13 27 60 27.0 0.2 0.5 
308 Jardin Terrace Shorylond 24 54 108 241 9.9 2.4 5.4 
309 Tho.pson Rd No. Alolo 36 80 162 362 14.7 2.4 5.5 
310 Kielent, W.J. Shorylond 7 J6 32 70 2.6 2.7 6.0 
312 TWA Sharylond 6 13 27 60 10.0 0.6 1.3 
320 Bor V No. Alolo 37 83 167 372 23.0 1.6 3.6 
323 stewart Place Sub 11 Shary}ond 22 49 99 221 29.5 0.7 1.7 
325 Citrus Ci ty La JoyO 15 34 68 151 30.0 0.5 1.1 
326 Western Estl.lte La Joro 11 25 50 111 10.0 1.1 2.5 
328 North Lopezville No. Alolo 80 179 360 805 60.0 1.3 3.0 
329 Austin Gardens Hone 12 27 54 121 22.0 0.5 1.2 
333 Bozon, Enrique La Joyo 10 ~, 

~L 45 101 6.8 1.5 3.3 
334 Celso Well 10 22 45 101 5.0 2.0 4.5 
335 Boshol, 113 well 10 n 45 101 5.2 1.9 4.3 
336 La Paloto Sites La JoYO 11 25 50 111 5.0 2.2 4.9 
337 Munoz Estates La JoYO 20 45 90 201 15.9 1.3 2.8 
338 Goodwin Heights 11 La Joyo 35 l8 158 352 20.0 1.8 3.9 
339 Paller ina La JoYO 8 18 36 80 3.0 2.7 6.0 
340 Kountry Hill Est La JOYO 20 45 90 201 19.2 1.0 2.3 
342 Acevedo 13 La JoyO 20 45 90 201 18.3 1.1 2.4 
343 Boshom 112 La JoYO B 18 36 80 4.2 1.9 4.3 
345 Alberta Acres No. Alolo 15 34 68 151 5.0 3.0 6.7 
347 Colonia Gonzales No. Alolo 11 25 50 111 7.2 1.5 3.4 
350 Eost of Eden Sub No. Alolo 26 58 117 261 15.0 1.7 3.9 
351 La Pololo No. ,UOIO 18 40 81 181 4.2 4.3 9.6 
354 Los Tinocos No. Alolo 4 9 18 40 12.0 0.3 0.7 
358 Hinnesota Rd No. 111010 7 16 32 :70 15.0 0.5 1.0 
359 Leol, ROlliro No. Alallo 8 18 36 80 8.0 1.0 2.2 
361 Roosevselt Rd Sub(Chopat3) No. Alolo 52 116 234 523 20.0 2.6 5.8 
362 laguna Po rk Alalo 7 16 32 70 15.3 0.5 1.0 
366 Horeste No. Alolo 50 112 225 503 29.8 1.7 3.8 
367 Barbosa lopez 1, 2, 3 Wesloco 25 ~,6 113 251 20.0 1.3 2.8 



TABLE A-l (Cont.) 
COLONIAS OF THE LOWER RIO GRANDE VALLEY 

HIDALGO COUNTY 

(1) (2) (3) W (5) (6) (7) (8) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
1986 2010 

WATER 1986 2010 COLONIA COLONIA COLONIA 
HAP COLONIA SUPPLY HSNG HSN6 1986 2010 AREII ItENSITY DENSITY 
NO. NAHE SOURCE UNITS UNITS POP. POP. (acres) (units/oc) (units/oc) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------

368 Ii erra I10ne No. 1\1010 20 45 90 201 4.6 4.3 9.6 
369 Bar VII Sub(DeIVolle)/I1obbs.2 Well 49 110 221 493 22.7 2.2 4.8 
371 Colonia Del Valle No. ,'laiD 51 114 230 513 12.6 4.0 9.1 
380 CIa rk I s Sub No. 111010 30 67 135 302 30.8 1.0 2.2 
386 Carroll Rd IIcres No. Alolo 8 18 36 80 16.5 0.5 1.1 
398 lIolston FariS Sub No. 1110110 60 134 270 603 27.3 2.2 4.9 
405 La BlancQ Heights(N.l1thPI.) No. 111010 35 78 158 352 30.0 1.2 2.6 
414 Unknown Unknown 30 67 135 302 11.1 2.7 6.0 
415 Victoria I\cres No. IHalo 26 58 117 261 10.0 2.6 5.8 
416 IleltQ Court Sub No. 111010 20 45 90 201 32.0 0.6 1.4 
418 Barbosa-Lopez I, 2, I 3 None 40 89 180 402 48.0 0.8 1.9 
419 Sun Countr}' Est No. 1'.1010 85 190 383 855 31.4 2.7 6.0 
420 IIi Ie 9 Rd Sub No. Alollo 30 67 135 302 16.7 1.8 4.0 
421 Flora No. Alolo 49 110 221 4S'3 16.0 3.1 6.S' 
422 ExpresswQY Heights Weslaco 120 268 540 1207 61.6 1.9 4.4 
430 Martin Sub II No. 111010 30 67 135 302 11.1 2.7 6.0 
436 El Gato No. AlollO a 13 36 80 11.5 0.7 1.5 
439 IIvilo IS Nn. III 010 20 45 90 201 7.7 2.6 5.8 
442 Tierra Bella No. I\laao 36 80 162 362 27.8 1.3 2.9 
443 Tierra PrietQ No. Alolo 40 89 180 402 20.0 2.0 4.5 
444 La Donna No. 1\1010 30 67 135 302 61.7 0.5 1.1 
445 Colonio TijerinQ No. Alallo 23 51 104 231 4.2 5.5 12.4 
459 Rosedale Heights No. 111010 10 ~, 45 101 19.3 0.5 1.2 ~< 

460 Hid-WQY Villoge(Hid Volley) No. Alalo 25 56 113 251 20.0 1.3 2.8 
461 LQ Pollllo J1 Ho. 1\1010 152 340 684 1529 45.0 3.4 7.5 
462 Hi.l f.' 7 Sub No. 111010 20 45 90 201 7.7 2.6 5.8 
469 ROlosvi 11 e Unknown 1 2 5 10 0.6 1.8 3.9 
476 Chapa J4 Hr>. 111010 33 74 149 332 25.5 1.3 2.9 
477 Tropical Farms Sub No. 111010 15 34 68 151 24.5 0.6 1.4 
478 Hile Docl? West Sub No. 1110110 13 29 59 131 5.0 2.6 5.8 
479 Sunrise Sub Unit 2 No. I\lalo 79 177 356 795 65.3 1.2 2.7 
489 Olivarez .4 No. Al 010 10 22 45 101 3.9 2.6 5.7 
490 Count r·y V ill age Sub 1 & 2 No. ,\lQIO 15 34 68 151 42.3 0.4 0.8 
492 Puerto Del Sol Sub No. 111010 6 13 27 60 35.0 0.2 0.4 
493 Puesta Del Sol tiD. Alolo 30 67 135 302 42.9 0.7 1.6 
494 Tijerina Est No. /\1010 6 13 ~; 

l.I 60 16.6 0.4 O.S 
495 Mesquite Sub Unit tl No. Alollo 10 22 45 101 10.0 1.0 2.2 
496 Chapa J2 and others No. Alolo 60 134 270 603 30.8 1.9 4.3 
498 COIlPOt:IJOS Sub No. Aloia 6 13 27 60 13.B 0.4 1.0 
499 La HesQ No. 1110110 44 98 198 443 76.7 0.6 1.3 
500 HQrlony Hill and others MHWS 25 56 113 251 38.6 0.6 1.4 
501 Lo Polota I & II tiD. Alolo 50 112 ,~~ 

Li_oJ 503 29.3 1.7 3.8 



TABLE A-l (Cant.) 
COLONIAS OF THE LOWER RIO GRANDE VALLEY 

HIDALGO COUNTY 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
1986 2010 

WATER 1986 2010 COLONIA COLONIA COLONIA 
MAP COLONIII SUPPLY HSNG HSNG 1986 2010 AREA IIENSITY DENSITY 
NO. NIIME SOURCE UNITS UNITS POP. POP. (ocres) (units/oc) (units/oe) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------

510 Los Reyes IIcres None 10 22 45 101 20.6 0.5 1.1 
S14 lies Kor Sub No. Alolo 80 179 360 COS 41.1 1.9 4.3 
515 Chopo 15 No. 111010 20 45 90 201 1M 1.6 3.6 
S16 Tideland No. 111010 10 22 45 101 15.5 0.6 1.4 
517 Heidelberg No. Alolo 132 27S 594 1328 67.8 1.9 4.4 
S18 Old Rebel Field Sub No. 111010 20 45 90 201 45.2 0.4 1.0 
519 Copisallo Pork No. /\1010 80 179 360 B05 30.8 2.6 5.8 
520 OlYllpic Sub No. Alolo 15 34 68 151 7.8 1.9 4.3 
522 Cuellar II.C. 1, 2, 3 Weslaco 71 159 320 714 37.9 1.9 4.2 
52S Los Castillos/ilguo Itulce Wesloco 100 224 4::;0 1006 46.2 2.2 4.8 
532 Villa Verde tl, 13 Weslaco 117 261 527 1177 53.6 2.2 4.9 
535 Llano Grande 11 Wesloco 160 3::'8 720 1609 7B.9 2.0 4.5 
549 Eastland Pork No. Alolo 10 .22 45 101 40.0 0.3 0.6 
552 Mile 15 North Sub No. Alolo 10 ~, 

~·.L 45 101 5.6 1.8 4.0 
5S6 Bolli Sub 12 No. iIlolo 20 45 90 201 10.0 2.0 4.5 
560 Lo COIlO Heights No. 111010 ~ 4 9 20 1330.0 0.0 0.0 L 

561 Hargill, City of No. Alolo 250 5~9 1125 2514 64.2 3.9 8.7 
575 Ranch Hos t1 MHWS 148 331 666 1489 3B.O 3.9 8.7 
578 Villas Del Valle KHIrlS 125 279 563 1257 46.2 2.7 6.0 
580 Las Brisos Del Sur Un~nown 64 143 288 644 35.5 1.8 4.0 
584 Beto IIc res MHWS 35 78 158 3'" ~L 13.0 2.7 6.0 
587 Southfork Est KHWS 30 67 135 302 20.0 1.5 3.4 
595 Country Terrocf Srylnd807. 20 45 90 201 10.0 2.0 4.5 
596 Thrasher Terrace Shorylond 20 45 90 201 10.0 2.0 4.5 
599 Dfolsley 5horylond(w) 50 112 225 503 40.0 1.3 2.8 
604 Villa Del Gorlen Sharylond 6 13 27 60 12.0 0.5 1.1 
609 Villo Del Sol No. Alolo 22 49 99 221 22.9 1.0 2.1 
610 Sevilla Pork II No. 1'11010 12 27 54 121 11.7 1.0 2.3 
612 El Charro Sub 11 (Wfst) No. Alolo 11 25 50 111 52.7 0.2 0.5 
614 El Castilleja No. /\laID 16 36 72 161 7~.8 D.2 0.5 
615 Mesquite IIcres No. /\1010 21 47 95 211 15.0 1.4 3.1 
616 Arco Iris 12 Wl?ll Water 57 127 257 573 18.0 3.2 7.1 
620 Aldolos & No. 2 No. 111010 48 107 216 483 18.5 2.6 5.8 
622 Las Pallos No. Alolo 10 22 45 101 19.3 0.5 1.2 
623 Eldora Gardens Sub No. 1110110 16 36 72 161 8.? 1.8 4.0 
625 Sial} Sub 12 No. Alolo 50 112 225 503 33.5 1.5 3.3 
626 Los Brisas No. lllallo 62 139 279 624 30.0 2.1 4.6 
631 Nadia No. /\laiD 21 47 95 m B.O 2.6 5.9 
634 R.S.I!. t1 No. 1'110110 37 83 167 372 7.6 4.9 lo.a 
636 Bar VI (B'lrro Privies) No. Alolo 70 156 315 704 32.0 2.2 4.9 
654 Va} Bar Estates No. 1'11010 41 92 185 412 30.0 1.4 3.1 
657 S~ol} Sub II No. 111010 50 112 225 503 24.0 2.1 4.7 



TABLE A-1 (Cont-l 
COLONIAS OF THE LOWER RIO GRANDE VALLEY 

HIDALGO COUNTY 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
1986 2010 

WIITER 1986 2010 COLONIA COLONIA COLONIA 
HAP COLONIA SUPPLY HSNG HSNG 1986 2010 AREA DENSITY flENSITY 
NO. NAME SOURCE UNITS UNITS POP. POP. (acres) (units/oe) (units/ac) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------

662 Regency Acres Alalo 85 190 383 855 20.0 4.3 9.5 
667 Cole No. Alaao 6 13 27 60 20.0 0.3 0.7 
676 Garzo Terrace IIHWS 42 94 189 4"" LL 20.0 2.1 4.7 
677 Troct W. of Gorzo Terr HHIIS 42 94 189 422 40.0 1.1 2.3 
680 Colonia Estrello "HWS 37 83 167 372 18.0 2.1 4.6 
681 El Sol "HilS 25 56 113 251 30.8 0.8 1.8 
688 Angelo Weslaco 30 67 135 302 15.5 1.9 4.3 
699 King Ranch II & 12 Tierra Blnca 50 112 225 503 20.0 2.5 5.6 
700 Nuevo Penitos Tierra Blnco 50 112 225 503 20.0 2.5 5.6 
701 Penitos Lo Joya 205 458 923 2062 42.1 4.9 10.9 
702 El Rio Lo Joya 20 45 90 201 11.7 1.7 3.8 
706 Chihuahua La Joya 30 67 135 302 12.4 2.4 5.4 
70B Perezville La JOYO 80 179 360 B05 16.4 4.9 10.9 
709 Catolina Estates Hid l'iudU 5 11 23 50 4.0 1.3 2.8 
711 Country Grove Lo JoYO 20 45 90 201 6.7 3.0 6.6 
713 Hata Lo Joya 55 123 24B 5~3 16.1 3.4 7.6 
717 Tierro Korio/Volle Sac Bello La Joya 30 67 135 302 11.1 2.7 6.0 
719 Los Trevino 1, 2, 3, 4 Lo Joyo 100 224 450 1006 75.0 1.3 3.0 
721 Plainview None 5 11 23 50 13.0 0.4 0.9 
725 South Minnesota Rd 1,2,3 L'l JOYO 40 89 180 402 12.3 3.2 7.2 
730 Acevedo 11 (Esquivel Jr) La JOYO 25 56 113 251 15.0 1.7 3.7 
731 Acevedo 12 (Esquivel) La Joya 50 112 225 503 41.1 1.2 ~ -, 

4" 

740 La HOllla Rd Unknown 25 56 113 251 9.3 2.7 6.0 
742 Ab ral lO.jo de Aguo l/ChapaJosepLa JoYO 206 460 927 2072 80.0 2.6 5.8 
746 Johnson, Paul Sharylond 45 101 203 453 10.0 4.5 10.1 
747 La HOlo Rd. North Unknown 30 b7 135 302 30.0 1.0 2.2 
748 Ralirez Est. La Joyo 8 18 36 80 4.5 1.8 4.0 
749 Acevedo, Daniel Sub Sharyland 15 34 6B 151 8.1 1.8 4.1 
751 Henojoso, Ariel II Sharylond 14 :,1 63 141 18.0 O.B 1.7 
754 Lokeside L(I Joyo 15 34 6B 151 15.0 1.0 2.2 
756 Guorto Vientos None 36 80 162 362 B.? 4.0 9.0 
760 Lo Comellio Lo Joya 45 101 203 453 15.0 3.0 6.7 
767 Carlos La JoyO 40 89 180 402 10.0 4.0 8.9 
770 Hilda II La Joya BO 179 360 805 35.0 2.3 5.1 
772 Colonia Lucero [leI Norte No. Alolo 5 11 23 50 10.4 0.5 1.1 
773 Sunrise Hill Sub No. /\laiD 71 159 320 714 150.2 0.5 1.1 
774 Acevedo 14 La Joya 35 78 15B 352 15.0 2.3 5.2 
796 Polonski Sub Shorylond 30 67 135 302 10.0 3.0 6.7 
79B Doolittle Acres No. Alolo 6 13 27 60 3.0 2.0 4.5 
B21 Grovewood Sharylond 9 20 41 91 30.0 0.3 0.7 
822 Per los De No ronjo Sharyland 14 31 63 141 9.? 1.4 3.2 
B40 Tierra Del Sol No. Alalo 6 13 27 60 2.2 2.7 6.1 



TABLE A-1 (Cont_1 
COLONIAS OF THE LOWER RIO GRANDE VALLEY 

HIDALGO COUNTY 

(1) (2) (3) (4) (~) (6) (7) (8) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
1986 2010 

WATER 1986 2010 COLONIA COLONIA COLONIII 
MAP COLONIA SUPPLY HSNG HSIlG 1986 2010 AREA DENSITY DENSITY 
110. tlfIME SOURCE UNITS UNITS POP. POP. (ecres) (units/ec) (units/ael 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------

867 Hid Volley Est No. Alello 15 34 68 151 29.0 0.5 1.2 
868 Lorenzana No. Alello 15 34 68 151 40.0 0.4 0.8 
888 Medera/Wheel City Shorylond(wc 160 358 720 1609 140.0 1.1 2.6 
906 Gran.jeno (Loop Area) Sheryland(wl 100 224 450 1006 100.0 1.0 2.2 
911 Redgate No. AIOllo 11 25 50 111 2.7 4.0 9.0 
915 Faysville. Town of No. AIOllo 200 447 900 2012 100.0 2.0 4.5 
919 Colonia Las Palos MHIIS 33 74 149 332 6.4 5.2 11.5 
920 Progreso Unknown 360 805 1620 3621 258.7 1.4 3.1 
928 Colonia Capitollo UnKnown 30 67 135 302 8.7 3.4 7.7 
930 Relalpago Unknown 30 67 135 302 15.4 1.9 4.3 
933 Colonia Jesus Haria Unknown 30 67 1..15 302 8.7 3.4 7.7 
936 Los POlpas Unknown 3 7 14 30 1.1 2.6 5.9 
937 Los Pa.pas .2 Unknown 3 7 14 30 1.6 1.9 4.2 
940 El Monte Unknown 13 .~9 59 131 Ib.7 0.8 1.7 
941 Lookingbill. George No. Alelo 12 27 54 121 14.6 0.8 I.e 
952 La Palma No. Alelo 19 42 86 191 24.8 0.8 1.7 
959 Delta Lake Colonie Unknown 9 20 41 91 4.7 1.9 4.3 
960 Havana Sub L'l JOYO 40 89 180 402 30.0 1.3 3.0 
961 Linn Siding Unknown 8 18 36 80 3.0 2.7 6.0 
965 Valle Vista La JlJye 20 45 90 201 4.1 4.8 10.8 
968 Flores La Joye 35 78 158 352 12.6 2.8 6.2 
969 Colonio Rodrigue/S\lllivafl CityLa JtlyO 225 503 1013 2263 83.2 2.7 6.0 
970 Fisher L'l JOYO 60 134 270 603 .. 1\ 

"11.1 ... 1.3 3.0 
974 Lo Aurora La Joye 40 89 180 402 13.6 2.9 6.6 
975 Cuevitas (Town) La JOYO 42 9~ 189 422 70.0 0.6 1.3 
977 San Miguel La JOYO 15 :\4 68 151 4.7 3.2 7.2 
978 Los CljeVaS .2 La Joye 70 156 315 704 25.0 2.8 6.3 
979 Unknown Unknown ~ 4 9 20 0.5 3.7 B.3 L 

9BO Los Ebanos COlaunity La JOYO 225 S03 1013 2263 m.o 1.8 4.0 
981 HovanQ(Collaunity)/f!avaOQ LOlasia JOYO 10 'i"'l 45 101 62.5 0.2 0.4 d. 

985 El Floco La Joya 12 ~7 54 121 60.0 0.2 0.4 
986 Unknown Unknown 10 ~~ 

.L 45 101 3.3 3.0 6.7 
987 BoshQlh tl5 None 25 56 113 251 20.0 1.3 2.8 
988 Regency Acres None 14 ~1 63 141 20.0 0.7 1.6 
991 Bogert Shorylend 3 7 14 :\0 0.8 3.9 8.7 
993 Orange Hill No Developlle 4 9 IB 40 3.0 1.3 3.0 
994 Basha" 17 Shoryhnd 9 20 41 91 20.0 0.5 1.0 
996 Anaqua No. 1'11010 6 13 27 60 4.7 1.3 2.9 
999 Highland forls No. AIellO 55 123 248 553 20.4 2.7 6.0 

3000 La Riena Unknown 50 112 225 503 IS.4 3.2 7.2 
3003 Scissors Unknown 100 m 450 1006 77.0 1.3 2.9 
3004 Unknown Unknown 15 34 68 151 4.7 3.2 7.2 

------------_._ ........ _._. 



TABLE A·1 (Cont.) 
COLONIAS OF THE LOWER RIO GRANDE VALLEY 

HIDALGO COUNTY 

(l) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
1986 2010 

WATER 1986 2010 COLONIA COLONIA COLONIII 
HAP t:OLONIA SUPPLY HSHG HSIIG 1986 2010 AREA IIEHSITY DtNSITY 
110. MME SOURt:E IIHITS UNITS POP. POP. (acres) (units/Qc) (units/oc) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------

3005 Unknown Unknown 6 13 27 60 12.4 0.5 1.1 
3006 Unknown Unknown 25 56 113 251 12.9 1.9 4.3 
3007 Unk nown Unknown 20 45 90 201 15.4 1.3 2.9 
3050 Unknown Unknown 16 36 72 161 3.5 4.6 10.3 
3051 HilQ Doce Sub No. Alalo 10 22 45 101 7.8 1.3 2.9 
3052 stewQrt PIQce Sub 12 Shofyland 9 20 41 91 10.6 0.8 1.9 
3061 Unknown Unknown 20 45 90 201 9.3 2.2 4.8 
5001 Unknown Unknown 3 7 14 30 0.6 4.7 10.4 
5002 Unknown Unknown 12 27 54 121 3.0 4.0 9.0 
5003 Unknown Unknown 1 2 5 10 0.3 3.6 B.O 
5004 Unknown Unknown 6 13 27 60 1.3 4.B 10.7 
5005 Unknown Unknown 6 13 27 60 5.0 1.2 2.7 
5006 Unknown Unknown 6 13 27 (10 1.6 3.8 B.6 
5007 Unknown Unknown 30 67 135 302 4.6 6.5 14.4 
5008 Unknown Unknown 40 89 180 402 6.2 6.5 14.5 
5009 Unknown Unknown 20 45 90 201 4.1 4.8 10.8 
5010 Unknown Unknown 40 89 180 402 9.9 4.0 9.0 
5011 Unknown Unknown 25 56 113 251 3.2 7.7 17.3 
5020 Unk nown Unknown 15 34 68 151 2t3 6.4 14.3 
5021 Unknown Unknown 25 56 113 251 5.2 4.8 10.8 
6000 Un known Unknown 4 9 18 40 1.0 3.9 8.8 
6015 Ii Z S SharylQnd 8 18 36 80 10.0 0.8 1.8 
6016 PQII Sub ShQrylQnd 4 9 18 40 8.3 0.5 1.1 
6018 Honger Line ShafylQnd 9 20 41 91 3.0 3.0 6.7 
6019 DilQS SharylQnd 5 11 23 50 4.0 1.3 2.8 
6021 IcQshQI tiD Shnr"yland 30 n 135 302 20.0 1.5 3.4 
6022 Salas Sharylond 6 13 27 60 4.8 1.3 2.8 
6025 Edinburg East Sub No. AlOID 5 11 23 ~o 10.0 0.5 1.1 
6027 ISQOCS No. Alolo 3 7 14 30 35.0 0.1 0.2 
6028 Big Johrl No. AlQID 10 22 45 101 15.0 0.7 1.5 

£:aunt: Ave: Ave: Ave: ------- ------- ----- ------
366 11512 25729 51804 115782 25.4 1.9 4.2 



TABLE A·' (Cont.) 
COLONIAS OF THE LOWER RIO GRANDE VALLEY 

CAIIERON COUNTY 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
1996 2010 

WATER 1986 2010 COLONIA COLONIA COLONIA 
MAP COLONIA SUPPLY HSNG HSNG 1986 2010 AREA DENSITY DENSITY 
NO. NAME SOURCE UNITS UNITS POP. POP. (ocres) (units/oe) (units/ac) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------

1022 21 (See El Jo rdin) El Jardin 10 19 45 84 4.6 2.2 4.0 
1026 La COlila Ilel Norte LRio Hondo 130 241 585 10B6 55.0 2.4 4.4 
1027 Cisneros (Limon) E.Rio Hondo 10 19 45 84 3.1 3.2 6.0 
1035 Los Cuates E.Rio Hondo 18 33 81 150 5.6 3.2 6.0 
1042 Orason IIcres/ChulaVisto/Shoe.aE.Rio Hondo 30 56 135 25J 9.2 3.2 6.0 
1049 La Tina Ranch E.Rio Hondo 50 93 225 418 15.4 3.3 6.0 
1073 Rice Tracts IlHWS 26 48 117 217 65.0 0.4 0.7 
1074 Logo Sub MHWS 81 150 365 677 24.9 3.3 6.0 
1095 Villo Covazos KHWS 50 93 225 418 38.0 1.3 2.4 
1099 Ollito Olli to 274 509 1233 228B 84.1 3.3 6.0 
1108 Los Indios KHIrlS SO 148 360 668 24.6 3.3 6.0 
1109 Carricito5-Londru~ MHWS 45 84 203 376 13.8 3.3 6.0 
1110 Polo Arizlendi/Padilla IIHIrlS 19 35 86 159 12.0 1.6 2+9 
1112 La PalollQ MHWS 100 186 450 835 25.6 3.9 7.3 
1115 lIontalvo IIHWS 50 93 225 418 27.0 1.9 3.4 
1117 El Galoboz MHWS 36 67 162 301 11.1 3.2 6.0 
I11B (El) Ranchito HHIrlS 113 210 509 944 34.7 3.3 6.0 
1119 EncantQdo MHWS 131 243 590 1094 40.2 3.3 6.0 
1151 Leal Sub HHIrlS 25 46 113 209 15.0 1.7 3.1 
1154 Los Yescos E.Rio Hondo 40 74 180 334 17.0 2.4 4.4 
1158 Lozano E .Rio Hondo 120 223 540 1002 36.0 3.3 6.2 
1161 Glenwood Acre~ Sub F.Rio Hondo 25 46 113 209 7.7 3.2 6.0 
1163 Santo Haria HHIIS 239 444 1076 1996 ,,)C' 0:;' 

L..Jt..J. 9.4 17.4 
1164 Bluetown MHWS 91 1t.9 410 760 9.7 9.4 17.4 
1166 El Venadito MHWS 46 85 207 384 14.1 3.3 6.0 
1226 San Peoro/Carlen/BHreN Gd. MHWS 80 148 360 668 24.6 3.3 6.0 
1230 Villa Nuevo MHIIS 83 154 374 613 25.5 3.3 6.0 
1241 Volle Heraosa El Jardin 20 37 90 J.',7 6.6 3.0 5.6 
1242 AlabQlJla/Arkllnsos (L" Co~a) n Jardin 50 93 225 4i8 28.8 1.7 3.2 
1244 Caleron Pork 1 MHWS 500 928 2250 4176 85.2 5.9 10.9 
1255 Stuart Sub El Jardin 200 371 900 1670 34.1 5.9 10.9 
1263 Barrio Sub El Jardin 40 74 180 334 4.3 9.3 17.3 
1264 Illinois Heights El Jardin 20 37 90 W 6t2 3.2 6.0 
1266 King Sub El Jardin 130 241 585 1096 13.9 9.4 17.4 
1272 Los Cuotes E1 Jardin 38 71 171 317 11.7 3.3 6.0 
1273 Coronado El Jardin 29 54 131 242 3.1 9.3 17.3 
1274 Pleasant lIeadows El ,Iordin 50 93 225 418 15.4 3.3 6.0 
1281 Valle Escondido El Jardin 15 28 68 125 14.2 1.1 2.0 
1282 Saldivar El Jardin 2S 46 113 209 7.7 3.2 6.0 
1284 Villa Poncho None 62 115 279 518 19.1 3.3 6.0 
1295 25 E.Rio Hondo 12 22 54 100 3.7 . ~ 

,).L 6.0 
1297 Escamilla's IIHIIS 10 19 45 84 10.0 1.0 1.9 



TABLE A·1 (Cont.) 
COLONIAS OF THE LOWER RIO GRANDE VALLEY 

CAIIERON COUNTY 

(1) (2) m (4) (5) (6) (7) (8) (9) (10) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------1986 2010 
WATER 1986 2010 COLONIA COLONIA COLONIA 

IIAP COLONIA SUPPLY HSNG HSNG 1986 2010 AREA DENSITY DENSITY 
NO. NAIIE SOURCE UNITS UNITS POP. POP. (ocr~) (units/oe) (units/ae) 

----- ----------------------------- ----------- ------- ------- ----- ------ -------- ---------- ----------
1299 Paller HHWS 30 56 135 251 9.2 3.2 6.0 
1300 Lasona E.Rio Hilndo 30 56 135 251 3.2 9.3 17.3 
1301 26 E.Rio Hondo 60 111 270 501 18.4 3.3 6.0 
1302 Laguna Escondido Heights E.Rio Hondo 11 20 50 92 5.7 1.9 3.6 
1304 Iglesia Antigua "HUS 32 59 144 267 9.9 3.2 6.0 
1305 S Cluster of houses olong rd. Ind. Well 11 20 50 92 12.0 0.9 1.7 
1306 T 2 Unknown Sub olong rd Ind. Well 69 128 311 576 18.0 3.8 7.1 
1309 Q Unknown Sub Ind. Well 27 50 122 226 18.0 1.5 2.8 
1310 X Unknown Sub Ind. Well 12 22 54 100 5.0 2.4 4.5 
1311 R Unkflown Sub Ind. Well 12 22 54 100 10.0 1.2 2.2 
1313 Ii Cluster of houses along rd. Ind. Well 22 41 99 184 12.0 1.8 3.4 
1334 Unnolled [l El Jardin 10 19 45 84 3.1 3.2 6.0 
1336 Unnoled D 3/Wdls 25 46 113 209 2.7 9.3 17.2 
1339 Saldivor n Jardin 30 ~6 135 251 3.2 9.3 17.3 
1340 Unnoled C El Jardin 15 28 68 125 8.7 1.7 3.2 
1341 I1eI Mar Heights MHIIS 47 B7 212 393 252.0 0.2 0.3 
7000 Unknown Unknown 7 13 32 58 2.2 3.2 6.0 
7001 Unknown lInkn(lwn 35 6J 158 292 10.8 3.2 6.0 
7002 Unknown Unknown 20 37 90 167 6.2 3.2 6.0 
7004 Unknown Unknown 12 22 54 100 3.7 3.2 6.0 
7005 Unknown Unknown 25 46 113 209 7.7 3.2 6.0 
7006 Unknown Unknown 15 28 68 125 2.6 5.B 10.8 
7007 Unknown Unknown 26 48 117 217 8.0 3.2 6.0 

Count: Ave: Ave: live! ------- ------- ----- ------
65 3796 70'27 17037 31621 21.0 3.6 6.7 



TABLE A·1 (Cont.) 
COLONIAS OF THE LOWER RIO GRANDE VALLEY 

WILLACY COUNTY 

MAP 
NO. 

COLONIA 
NAME 

2001 Sonto Monico 
2007 LoSora 
2019 IIi Halllar 
2034 Sebastian 

Count: 
4 

WATER 
SUPPLY 
SOURCE 

No. A1ol0 
No. 1\10110 

No. /11010 
Sebastian 

1986 
HSNG 

UNITS 

20 
137 

4 
425 

(5) (6) (7) 

2010 
HSNG 1986 2010 

UNIT S POP • POP. 

27 90 119 
182 617 81B 

5 18 24 
564 1913 2538 

------- ------- ----- ------
586 778 2637 3499 

(8) (9) 

1986 
COLONIA COLONIA 

AREA DENSITY 

(10) 

2010 
COLONIA 
DENSITY 

(acres) (units/ad (Ilnits/oc) 

3.7 5.4 7.2 
25.1 5.5 7.3 

0.8 5.2 6.9 
124.3 3.4 4.5 

Ave: /lve: Ave: 
38.5 4.9 6.5 
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TABLE A·2 (Coni.) 
III TERHATIVE COLLECTION SYSTEK COSTS 
FOR INIIIVIDUI\I. COlONIhS 

KhP 
NO. 

COLONM 
HME 

2010 
COLONIhS 

,DID DENSITY 
CL~SS (cop/ot) 

GR~VITY 
SYSTEK 

ChPITIIl 
COST 

GRINDER 
SYSTEK 

ChPITAL 
COST 

STEP 
SYSTEK 

ChPlThl 
COST 

SDIl 
SYSTEn 

C~PITIIl 

COST 

v.lCOOlt 
SYSTEK 

ChPITAL 
COST 

61WIITY 
SYSTEN 

0111 COST 
"KONTH 

SRINlfR 
SYSTEN 

DIN COST 
I/HONTH 

sm 
5YSTEK 

DIM COST 
IIiIONTH 

SDG 
SYSTEn 

0111 COST 
I/NONTH 

IlACWN 
SYSTEN 

OIH COST 
I/MONTH 

GMVITY 
SYSTEK 

TOTAL COST 
I/HO/UHIT 

GRINDER 
SYSTEN 

TOTAL COSI 
I/NO/UNIT 

STEP 
SYSTEK 

TOThL COllT 
I/MO/Um 

SDIl 
SYSTEN 

TOTAl COST 
I/HO/UNIT 

VACUUK 
SYSTEK 

TOTAl COST 
VItO/UHIT 

----- ----------------------------- ------ ----.----- ----------- ----------- ----------- ---------- ----------- ----------- ----------- ----------- ---------- ----------- ---------- ---------- ---------- ----------- ----------
Y75 C •• vitas noon) 6.0 314,000 238,000 250,000 306,000 234,000 270 660 550 350 740 31 2Y 28 JI 2Y 
725 South ninn.solo Rd 1,2,3 32.7 m,ooo m,ooo 208,000 15Y,000 14Y,000 260 630 520 340 710 15 26 26 IY 22 
186 Coso D. los Vocinos 13.4 161,000 167,000 177,000 172,000 144,000 210 510 420 270 570 22 27 27 24 25 
587 Southlor! ht 15.1 142,000 ISS, 000 164,000 15~,OOO 131,000 200 470 3YO 250 SJO 21 'lI 27 23 25 
no R.Io.pogo lY.5 125,000 153,000 161,000 141,000 124,000 200 470 3YO 250 530 lY 26 26 22 24 
706 Chihuahua 24.3 112,000 150,000 159,000 131,000 118,000 200 470 3~O 250 530 17 26 26 20 23 
380 Clork's SUb 2 Y.8 176,000 161,000 170,000 181,000 146,000 200 470 3YO 250 530 25 27 27 27 26 
ISS Nuni,1 2 6.1 208,000 158,000 166,000 203,000 155,000 !GO 440 370 230 SOD 31 28 28 31 2Y 
271 Fm"dly Acres 8.7 156,000 136,000 143,000 158,000 126,000 160 400 330 210 440 27 28 28 28 27 

3006 1M 104,000 127,000 134,000 118,000 103,000 160 400 330 210 440 19 26 26 22 24 
2 Hoehn Drive 6.3 183,000 141,000 148,000 m,ooo 138,000 160 400 330 210 440 31 29 28 31 2Y 

500 HorlOny Hill and oth." 6.5 180,000 140,000 147.000 177,000 131,000 160 400 330 210 440 30 28 29 31 2Y 
Y7 Evorgr .. n 38.1 63,000 102,000 109,000 80,000 n,ooo 140 330 270 180 370 14 15 25 19 22 

160 Towor SUb 36.1 61,000 Y8,000 104,000 77,000 73,000 130 320 260 170 350 14 26 26 19 22 
154 Timo [1.1 Va!!. I I 2 5.7 153,000 114,000 120,000 14Y,OOO 113,000 130 320 260 170 3SO 32 2Y 29 32 2Y 
Y65 Vall. Vlslo 2 49.7 53,000 Y6,00Q 102,000 71,000 70,000 130 J20 260 170 JSO 13 2S 25 17 21 
711 Country Grove 2 2Y.9 68,000 n,ooo 105,000 82,000 76,000 130 320 260 170 3SO 16 26 26 IY 22 

3061 2 21.7 n,ooo 101,000 107,000 91,000 81,000 130 320 260 170 350 18 26 n 21 23 
---------------------~----------------------------------------------------------------------------------------- ._------------------------------- ._--------------------------------------.---------------------------------------

Subtotal 
H[DIIlGO CooNTY ClASS J GROOP 

YS2 La Pol .. 
477 Tropicol Forts Sub 
325 Citrus Cit, 

26 Sorza, Lazaro 
177 Longoria Sub with Pride 
189 Pallens 

Y40 EI Nont •• 
m Looliogbill, 600rg •• 
1~2 South Port Sub 
326 We~terll Estate 
911 Rodgot. 
273 i.rnol 
268 /Iott 
172 hustin Stonobok"/CRJS Sub 

6028 lIig Jolin 
959 Delto lakp (,olonia 
207 Twin I\crl?S 

6018 Kon,,, lin. 
176 GUlfI'O, Daniel 
961 linn Siding 
272 Good Voll.y 

7 Rivt'1' Sefid - !Jinks) 
219 "costa 107 
1~9 Leol, Roti 1'0 

31 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

7.7 
6.2 
5.0 

15.1 
7.5 

14.1 
7.8 
8.3 
6.4 

11.1 
40.3 
15.5 
9.5 
5.0 
6.7 

lY.4 
5.1 

30.1 
21.5 
26.9 
6.0 
5.4 
7.0 

10.0 

19,635,000 111,193,000 UI,828,OOO 110,711,000 IY,262,000 

126,000 
111,000 
123,000 
71,000 

100,000 
6Y,000 
85,000 
77,000 
87,000 
61,000 
3~,OOO 

47,000 
60,000 
82,000 
71,000 
38,000 
73,000 
30,000 
32,000 
28,000 
60,000 
63,000 
56,000 
46,000 

105,000 
85,000 
97,000 
79,000 
83,000 
73,000 
71,000 
66,000 
67,000 
59,000 
54,000 
52,000 
54,000 
58,000 
56,000 
46,000 
52,000 
44,000 
40,000 
40,000 
45,000 
46,000 
45,000 
43,000 

110,000 
8Y,000 
YI,OOO 
82,000 
87,000 
77,000 
75,000 
6Y,000 
71,000 
62,000 
57,000 
55,000 
57,000 
61,000 
5Y,000 
48,000 
55,000 
47,000 
43,000 
42,000 
48,000 
48,000 
47,000 
45,000 

126,000 
10Y,000 
118,000 
77,000 

100,000 
74,000 
96,000 
77,000 
86,000 
64,000 
41 ,000 
51,000 
61,000 
n,ooo 
70,000 
43,000 
70,000 
37,000 
37,000 
34,000 
5Y,OOO 
61,000 
55,000 
48,000 

n,ooo 
83,000 
88,000 
66,000 
78,000 
62,000 
67,000 
61,000 
66,000 
52,000 
3Y,000 
44,000 
4Y,000 
59,000 
54,000 
37,000 
53,000 
34,000 
31,000 
31,000 
45,000 
46,000 
43,000 
·jy,OOO 

'14,230 

120 
100 
100 
100 
100 
90 
80 
80 
80 
70 
70 
70 
70 
70 
70 
60 
60 
60 
50 
50 
50 
SO 
50 
50 

134,580 

JOO 
240 
240 
240 
240 
220 
210 
IYO 
lYO 
170 
170 
160 
160 
160 
160 
140 
140 
140 
130 
130 
130 
lJO 
130 
130 

$28,4YO 

250 
200 
200 
200 
200 
180 
170 
160 
160 
140 
140 
130 
130 
130 
no 
120 
120 
120 
100 
100 
100 
100 
100 
100 

U8,340 

160 
130 
130 
130 
130 
120 
110 
100 
100 

YO 
90 
80 
80 
80 
80 
90 
80 
80 
70 
70 
70 
70 
70 
70 

U8,610 

340 
270 
270 
270 
270 
250 
230 
210 
210 
190 
lYO 
180 
180 
180 
180 
160 
160 
160 
140 
140 
140 
140 
140 
140 

28 
31 
34 
21 
79 
22 
79 
V 
~ 

~ 

14 
21 
26 
34 
30 
IY 
34 
16 
18 
16 
~ 
n 
2Y 
25 

28 
B 
2Y 
27 
28 
27 
28 
28 
28 
27 
U 
27 
28 
B 
28 
U 
~ 
U 
76 
U 
~ 

~ 

2Y 
28 

28 
28 
~ 

27 
28 
27 
28 
28 
28 
27 
25 
V 
27 
~ 

28 
26 
3 
U 
U 
U 
28 
28 
28 
V 

~ 
31 
34 
n 
2Y 
~ 
~ 

28 
~ 
U 
~ 
23 
27 
3! 
30 
22 
34 
20 
21 
20 
32 
n 
30 
27 

28 
2Y 
30 
25 
28 
2S 
27 
27 
~ 
26 
21 
25 
27 
30 
~ 
~ 

30 
22 
n 
23 
~ 
30 
28 
U 



TABLE A·2 (Con'.) 
M.TERHATIVE CDLlECTlDH SYSTE" COSTS 
FOR IHDIYIDIIIIl COlONlftS 

lIN' 
NO. 

CIl.ONlft 
NNtE 

2010 
COlONlftS 

2010 llENSlTY 
IlftSS (cop/Ot) 

61ihVITY 
SYSTE~ 

CN'ITI1l 
COST 

GRINDER 
SYSTEH 

CftPlTIll 
COST 

STEP 
sysm 

CftPITAl 
COST 

SDG 
SYSTEM 

CAPlTftl 
COST 

YftClJIII 
SYSTEM 

CftPITAl 
COST 

GRAVITY 
SYSIEM 

OIH COST 
SIHONIH 

GRINlIER 
SYSIE" 

01" COST 
I/KONIH 

STEP 
SYSm 

DIM COSI 
IfrlOHTH 

SOO 
SYSTEM 

DIH COST 
SlMONIH 

YftCIRJlI 
SYSIEM 

DIH COSI 
IIHONTH 

GRIIYITY 
SYSIEM 

10Till COSI 
I/MO/UNIT 

GRINDER 
SYSTEM 

101M. COST 
I/MD/UNIT 

SIEP SOO 
SYSTEM SYSTEM 

IOUl COSI 10lftl COST 
I/MO/UNIT I/MO/UHIT 

YftCUUH 
SYSTEM 

101M. COST 
I/MO/UNIT 

--358 ii;~~;~~i.~-iid----------------- -----3 -------~;) -----59:000 -----41;000 -----43;000 -----56:000 -----41;000--------50 --------110 ---------90 ---------60 --------ilo ---------35 ---------19 ---------19 ---------34 ---------3i 
I3B Iropica .. Sub 3 7.0 4B,OOO 39,000 41,000 4B,OOO 37,000 50 110 90 60 120 29 28 lB 30 2B 
IBI D"oond .2 3 7.0 4B,OOO 39,000 41,000 4B,OOO J7,OOO 50 110 90 60 120 29 2B 2B 30 28 

6022 Solo. 3 12.7 31,000 32,000 33,000 33,000 27,000 40 90 80 :;0 110 23 27 27 25 25 
12B 110".11 3 12.7 31,000 32,000 33,000 33,000 27,000 40 90 SO 50 110 23 27 27 25 25 
312 IWft 3 6.0 4~,OOO 34,000 36,000 44,000 33,000 40 90 SO :;0 110 31 2B 29 32 29 
136 lop.z-Gull.rrez 3 6.0 45,000 34,000 36,000 44,000 33,000 40 90 BO 50 110 31 2B 29 32 29 

3005 3 4.9 50,000 ):;,000 37,000 4B,OOO 36,000 40 90 80 :;0 110 35 29 29 J4 31 
250 StobIe., The' 3 6.0 45,000 34,000 36,000 44,000 33,000 40 90 SO 50 110 31 28 29 32 29 

6025 Edinburg Eo.! Sub 3 5.0 41,000 29,000 30,000 39,000 29,000 30 80 70 40 90 34 29 29 33 30 
772 CoIDliio lucoro Del Nort. 3 4.8 42,000 29,000 30,000 40,000 30,000 30 SO 70 40 90 35 29 29 34 31 
709 Co!olino E.to!.. 3 12.6 26,000 26,000 28,000 28,000 23,000 3D 80 70 40 90 22 27 2B 25 26 

6019 0,... 3 12.6 26,000 26,000 2B,OOO 28,000 23,000 30 80 70 40 'It 22 27 2B 25 26 
993 Orong. Hill 3 13.4 20,000 21,000 22,000 22,000 18,000 30 60 50 3D 70 22 27 26 24 25 

6000 3 39.5 12,000 19,000 21,000 15,000 14,000 30 60 :;0 30 70 15 25 26 18 21 
6016 Polt Sub 3 4.B 33,000 23,000 24,000 32,000 24,000 30 60 50 30 70 35 29 28 34 31 
991809 .. t 3 39.0 9,000 15,000 15,000 11,000 11,000 20 50 40 30 50 14 26 25 18 21 
937 los POlpo. 12 3 IB.9 13,000 15,000 16,000 14,000 13,000 20 50 40 30 50 19 26 16 22 24 

10 Mon l.. 3 39.0 9,000 15,000 15,000 11,000 11,000 20 50 40 30 :;0 14 26 25 18 21 
5001 3 46.8 B,OOO 14,000 I~,OOO 11,000 10,000 20 50 40 30 50 13 25 25 18 20 

936 lo, POlpo. 3 26.4 11,000 15,000 16,000 13,000 12,000 20 50 40 30 :;0 17 26 26 21 23 
979 3 37.4 6,000 10,000 10,000 B,OOO 7,000 10 30 30 20 40 14 26 26 20 22 
469 Ro.oSVlll. 3 17.6 4,000 5,000 5,000 5,000 4,000 10 10 10 10 20 20 2B 23 23 24 

Sublo!ol 47 12,290,000 12,031,000 12,136,000 12,338,000 11,861,000 $2,470 $'5,920 14,900 13,180 to,MO 

HIDAlGO COUNTY 101M. 105 116,197,000 118,bOl,OOO 119,651,000 117,937,000 115,451,000 $23,670 m,310 W,230 13D,440 164,030 
;;;:;:====================::==;::;:=======:;:=====::;:;:;::;:;:;;:;;:::===============;:=====================::;:;=;:::;:================================::==::=======;:;;:;=============.:======.:===========:::;:::::::::;:=;:;:;:;:===;:::;:=====...:===============;:;:;:=::::;:============== 

CftHERON COUNTY ClftSS I GROUP 

1244 COleran Pork 1 
1255 Stuo.rt SlJb 
1266 King Stjb 
12B4 Villo Poncho 
1301 26 
1339 Soldivor 
107l Riel' TrQct~ 
1336 UnMilled D 
1151 Lpol Sub 
1035 los Cuates 
700~ Unknown 

Subtotol 
CftltERON CruNlY IlftSS 2 GROUP 

o 
o 
o 
o 

" o 
N 
o 
N 
P 
o 

II 

49.0 

49.0 
7B.2 
27.2 
27.2 
77.7 
3.3 

77.6 
13.9 
27.1 
27.0 

1,o~n,ooo 

439,000 
2/6,000 
182,000 
176,000 
52,000 

216,000 
44,000 

102,000 
53,000 
35,000 

2,000,000 
BOO, 000 
~10rOOO 

25.1,000 
248,000 
I1B,OOO 
132,000 

98,000 
10B,OOO 
74,000 
SO,OOO 

2,121,000 
B4B,OOO 
5-41,000 
271,000 
262,000 
125,000 
13B,OOO 
104,000 
114,000 
79,000 
52,000 

1,462,000 
5B5,OOO 
334,000 
217,000 
210,000 

77,000 
20.\,000 
64,000 

110,000 
63,000 
42,000 

1,442,000 
577,000 
319,000 
199,000 
19/,000 

B1,OOO 
144,000 
67,000 
93,000 
58,000 
39,000 

$2,622,000 $4,394,000 S4,{,55,000 $3,365,000 $3,241,000 

2,710 
I,OBO 

700 
340 
320 
160 
140 
140 
140 
100 
60 

$~,890 

6,570 
2,630 
1,710 

B20 
790 
390 
340 
330 
330 
240 
160 

114,310 

~,4tO 

2,170 
1,410 

670 
650 
320 
280 
270 
270 
190 
130 

111,770 

3,4BO 
1,390 

900 
430 
420 
210 
180 
170 
170 
130 

SO 

.7,560 

7,350 
2,9~ 

1,910 
910 
8BO 
410 
3BO 
370 
370 
2&0 
IBO 

115,990 

13 
13 
II 
16 
16 
II 
41 
11 
22 
16 
16 

25 
25 
25 
26 
26 
25 
30 
25 
27 
26 
26 

25 
25 
25 
26 
26 
25 
30 
25 
27 
26 
26 

17 
17 
15 
20 
20 
16 
39 
15 
24 
20 
20 

21 
21 
20 
23 
23 
10 
33 
20 
25 
23 
23 



TABLE A·2 (Cont.) 
ftLTERNftTIVE COlLECTlIJIf SymK COSTS 
FOR INDIVloo.IL COlONlftS 

MP 
NO. 

COLONlft 
HME 

2010 
CIllONlftS 

2010 l'fNSITY 
ClISS (c.p/o< I 

GRhVITY 
SYSTEK 

ChPITIIl 
COST 

GRINDER 
SYSTEK 

ChPITIL 
COST 

STEP 
SYSTEK 

CIPmL 
COST 

SDG 
SYSTEH 

CftPmL 
COST 

VICuutI 
SYSTEK 

Cmll.L 
COST 

GRhVITY 
SYSTEK 

DIN COST 
IIKONTH 

GRINDEr. 
5YSTEH 

OM COST 
I//tONTH 

STEP 
SYSTEK 

OIK COST 
I/nONTH 

5IIG 
SYSTEK 

0111 COST 
I/KONTH 

VlCWK 
slsm 

DIK COST 
I/HONTH 

Gr.AVITY GRlhDfR STEP 
SYSTEK SYSTEK SYSTEK 

TOTIII. COST TOTIl 'OST TOT!l COST 
1/IIO/UHIT IIMO/UL_ T I/NO/UHIT 

SDG 
SYSTEK 

TOTIL COST 
IINO/UNIT 

VhCUUK 
SYSTEK 

TOTAL COST 
1l1I0/1IH1T 

-io;i iii~jt~----------------------- -----i ------i7~2 ----805~iioii --i;i32;iiOO --i~i98;OOO ----960~OOO ----87;;000 -----1;.80 ------i;6oo ------2;9,0 ------i;i10 ------.;ii3O ---------16 ---------i6 ---------i6 ---------20 ---------ii 
1163 s •• t. K.ri. 2 78.3 115,000 937,000 995,000 613,000 612,000 1,290 3,140 2,590 1,660 3,510 11 25 25 15 20 
1158 loz.no 27.8 318,000 495,000 524,000 117,000 383,000 650 1,580 1,300 840 1,760 16 26 26 20 22 
11618Iu.town 78.2 158,000 357,000 379,000 134,000 2«,000 490 1,200 990 630 1,340 11 25 25 15 20 
mo VlIl. Hu.v. 27.2 214,000 313,000 363,000 271,000 266,000 150 1,090 900 580 1,220 16 26 26 20 23 
10741 .• ,0 SUb 27.2 238,000 335,000 351,000 284,000 260,000 410 1,060 880 560 1,190 16 26 26 20 23 
110B los Indio, 2 27.2 135,000 330,000 350,000 280,000 257,000 UO 1,050 8~ 560 1,180 16 26 26 20 23 
1226 San Pedro/Couen/Borrero Gd. 2 27.2 235,000 330,000 350,000 280,000 257,000 430 1,050 870 560 1,180 16 26 26 20 23 
1306 T 2 UnKno ... SUb .Ion, rd 2 32.0 187,000 282,000 299,000 230,000 211,000 370 910 750 480 1,010 15 26 26 19 22 
1242 ft]obQtQ/Mkonsos <La COlO.) 2 14.5 201,000 216,000 228,000 217,000 18-4.000 270 660 540 350 730 21 27 27 24 25 
1049 l. Tin. Ranch 2 27.2 147,000 207,000 219,000 175,000 160,000 270 6.\0 540 350 130 16 26 26 20 23 
1100 El Venodito 27.2 135,000 190,000 201,000 161,000 U8,OOO 2S0 600 500 320 6eo t6 20 26 20 23 
1109 Corricito,-londruo 27.2 132,000 186,000 197,000 158,000 144,000 240 590 490 310 660 16 26 26 20 23 
1263 Dorrio Sub 77.9 70,000 157,000 167,000 103,000 108,000 220 530 430 280 590 11 25 25 16 20 
1154 l., Yesco, 2 19.7 138,000 169,000 178,000 156,000 137,000 220 530 430 280 590 19 26 26 22 24 
7001 UnKno,," 27.1 103,000 145,000 153,000 123,000 112,000 190 460 380 240 510 16 26 26 20 22 
1304 I,lesio Jlnti,u. 27.1 94,000 132,000 140,000 112,000 10),000 170 420 j~ 220 470 16 26 26 ~ 2J 
1299 P.l •• r 27.1 88,000 124,000 131,000 105,000 96,000 160 390 320 210 440 16 26 26 20 23 
1300 L."n. 2 77.7 52,000 118,000 125,000 77,000 81,000 160 390 320 210 440 11 25 25 16 20 
1042 Or.,on ftcr.'/Chul.Vi't./Sh.... 2 27.1 8B,OOO 124,000 131,000 105,000 96,000 160 390 320 210 440 16 26 26 20 23 
7007 UnKnown 2 27.1 77,000 107,000 114,000 91,000 83,000 140 340 280 180 JBO 16 26 26 20 22 
1282S,ldlVOr 2 27.1 74,000 103,000 109,000 88,000 80,000 140 330 270 170 370 17 26 26 20 23 
1161 Glenwood N:r., Sub 2 27.1 74,000 103,000 109,000 88,000 80,000 140 330 270 170 370 17 26 26 20 23 

Subtot.! 
CMEROH COUNTY Cl~SS 3 GROll' 

1313 W Clustl'f of' houses 010119 rd. 
7002 Unknown 
1310 X Unlnown Sub 
1302 Laguna Escondido Heights 
7000 UnKnOIll 

Subtot.1 

C!HERON COUHTY TOm 

WlllACY CIlIJHTY ClftSS 2 GROOP 

203-4 Sebastian 
2007 loS4ro 

SIJbtotoi 
WIllACY COUNT! ClASS 3 GROOP 

23 

3 
3 
3 
3 
3 

39 

15.3 
27.1 
20.0 
16.2 
26.8 

14.6 
23.3 

11,338,000 ~6,622,OOO 17,014,000 ~5,318,OOO 15,014,000 

86,000 
59,000 
41,000 
~2,OOO 

21,000 

'15,000 
83,000 
5J,000 
47,000 
29,000 

100,000 
87,000 
53,000 
50,000 
31,000 

94,000 
70,000 
47,000 
46,000 
25,000 

80,000 
64,000 
41,000 
39,000 
23,000 

1249,000 ~3O~,OOO ~321,ooo 1282,000 1247,000 

17,209,000111,321,000 m,990,OOO ~8,995,OOO ~8,502,OOO 

1,216,000 I,m,ooo 1,385,000 1,318,000 1,115,000 
310,000 408,000 432,000 361,000 324,000 

18,760 

120 
110 
60 
60 
40 

~390 

115,040 

1,650 
530 

~21,300 

290 
260 
160 
140 
90 

1940 

136,550 

4,000 
1,290 

117,560 

240 
220 
130 
120 
80 

~790 

130,120 

3,290 
1,060 

~11,280 

150 
140 
80 
so 
50 

1!iOO 

119,340 

2,120 
680 

$23,820 

320 
290 
ICO 
160 
100 

11,O!lO 

~40,B60 

4,470 
1,440 

21 
16 
18 
20 
17 

21 
17 

27 
26 
27 
26 
26 

27 
26 

27 
26 
26 
27 
26 

27 
26 

23 
20 
22 
2J 
20 

21 
21 

24 
22 
24 
24 
23 

25 
23 

---------_ .. _-------------------------------- -------------------------------- -----------------------------------------------------------------------------------------------------
'1,526,000 $1,719,000 t1,817,OOO 11,679,000 Si,4J9,OOO 12,180 ~5,290 14,350 12,800 '5,910 



TABLE A·2 (Con't.) 
ftl.TERNmVE ~OLLEmllN sysm COSTS 
FOR n/[lIUj(lU~L COLONlhS 

MhI' 
NO. 

COLONIA 
N~1'i 

2010 GRftvm 
cnLONIIS SYSTEH 

2010 DENIm ChI'J1AL 
CLhSS Icop/oe) COST 

GRINDER 
SYSTEH 

CAPlThL 
COST 

STEP 
SYSTEM 

Chf'IThL 
rOST 

SDG VhtUUH Gr.I.VITY GRINDr~ 
SYSTEM SYSTEH SYSTEH SYSTEH 

CAPITAL CAPITAL DIM COST OIH COST 
COST COST ~/HONTH IlHONTH 

sm SJlG VACUUH GRAVITY GRINDER STEP 500 VACUUM 
SYSTEM SYSTEH SYSTEH SYSTEM SYSTEii SYSTEM SYSTEM SYSTEM 

OIM COST 0111 COST OIH COST TOTAL COST TOTAL COST TOTAL COST TOTAL COST TOTAL COST 
~iHONTH IlHDHTH IIHDHTH I/HO/UNlT ~/~O/UNIT ~iHO/UHlT ~/HO/UNI1 liHO/UNIT 

----------------------- ------ ---------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------
2001 Santa Monica 
2019 WilIQlIIQf 

5<lbtolal 

WILLICY COUNTY TOTAL 

3 
J 

23.1 
22.7 

45,000 
9,000 

$::1-4,000 

59,000 
12,000 

171 ,000 

63,000 
13,000 

176,000 

53,000 
11 ,000 

164,000 

47,000 
10,000 

157,000 

~1,5BO,OOO 11,)90,000 11,893,000 11,743,000 11,496,000 

80 
20 

~100 

t2,280 

190 
40 

1230 

~5,S20 

150 
30 

$1BO 

U,SJO 

100 
20 

1120 

12,920 

210 
40 

~2SO 

16,160 

17 
18 

26 
27 

26 
26 

21 
21 

23 
23 

:;;;:;:::-:;;::::;:;::::::::;:;::=====-===-====================================:=============;;:=::=-=:;;;:;::""::;;;""=::;=::;::;===-==========-==========;;===::=========::::.===:::;=;::;=====:.==::;===============:;:;===============:;:::=:::;::::::==:;::===:..======-=========================== 

GRAHl' TOTAL 14B t24,986,ooO 131,712,000 $33,534,000 $29,675,000 t25,449,OOO 140,990 ~99,:Jl)0 1810880 ~S2,700 $111,050 



TABLE A·3 
ftlTERHtITlIIE CIlLECTIOII SISTEN COSTS 
FOR GROlif'ED COLOIIMS 

NM' 
NO. 

CIlDHM 
HllIII: 

REGIOHftl 
/CENTRll 
SERVICE 

GROOP NO. 

2010 
2010 GROIIf' 
GROUP DENSITY 
ClASS (cop/oe) 

GR!VITY 
SISTEN 

CM'lTftl 
COST 

GRINllfR 
SYSTEN 

CM'lTftl 
COST 

STEP 
SISTEN 

CM'mL 
roST 

SlIG 
SISTEII 

C!PlTll 
COST 

V!ctJUN 
SYSTEN 

CftPIIIIL 
COST 

GRIIVIIY 
SYSTEN 

0111 roST 
IIIt(ljTH 

6RINIIER 
SYSTttl 

DIK COST 
IlN011TH 

STEP 
SISIEN 

DIN COST 
IlHONTH 

SDG 
SISTEN 

DIN roST 
IlNONTH 

VlctJlJII 
SYSIEN 

DIN COST 
SIHONTH 

GAAVIlY 
SISTEK 

TUTIIL COST 
liND/UNIT 

GRINDER 
SYSTEN 

!DTIIL COST 
liND/UNIT 

STEP 
SISTEK 

TDTIIL COST 
SIltD/uNIl 

SUG 
SYSTEN 

TUT!L COST 
I/HO/UNIT 

VlCWI 
SYSTEK 

TOTftl COST 
IlHO/UNIT 

HipilGii-i:ooNiY-ii~ss-i-6ROOP------- ----------- ------ -------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ---------- ----------- ----------- ----------- ----------- ----------- ----------- ----------

40 Togle, Roberto 
41 Crou .. 

595 Count ry T effQCe 
596 Thrasher TerrCKe 
599 IcH..sley 

32 Rancbitos'2 
575 Ranchitos It 
676 Garza Terrace 
677 Tract W. of Garza T.rr 
680 Culonia EsirtIla 
580 los Irisos Del Sur 
584 [let.a Ac res 
103 SchWlior 51JbU'uevGStca) 
105 Colonio. Golrzo .2 

74 Closner Sub 
87 Terry 

221 Country Vii .. Est .2 
30'/ Tholjl'" Rd 

81 Lopezville 
B3 Vill. Del llundo 

328 North lopezvil1. 
60'/ Vi 1I. Del Sol 
610 Sevill. Pori II 
612 EI Doo", Sub II (We.t) 
615 "esquih "'res 
616 Areo I tis .21 
620 lid •••• I No. 2 
622 lo.s Polus 
623 EldON SQ,rdens Sub 
634 R.S.W. II 
631 Nodia 
636 flllr VI 11IIlrro f'rivies) 
625 S.,:.11 Sub .2 
626 los IIrisas 
657 s .. lI Sub II 
350 Easl of Eden Sub 
6~4 Val [lar Estates 
398 Walston For.; Sub 
m Highland Fans 
132 KIln' Ann'~ Sub 
133 llrenoo GOY Sub 
161 Gretft VQllry Dev 
163 [vlrgreen 
167 £1 Trunifo 
165 £1 tlesqUl te Sub Phose 1 

102 
102 
103 
103 
103 
104 
104 
104 
104 
104 
105 
105 
108 
lOB 
10'/ 
109 
!Of 
109 
1I0 
110 
1I0 
110 
110 
110 
110 
110 
1I0 
110 
111 
111 
112 
112 
113 
113 
113 
117 
117 
120 
120 
123 
123 
124 
124 
124 
12~ 

C 
B 
8 
B 
D 
D 
D 
D 
D 
o 
o 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
o 
a 
u 
a 
a 
a 
a 
E 
E 
F 
F 
I 
I 
I 
I 
I 
I 

6.7 113,000 89,000 94,000 112,000 86,000 

6.5 &47,DOO 505,000 531,000 637,000 491,000 

12.9 1,597,000 1,638,000 1,728,000 1,703,000 1r420,OOO 

10.9 550,000 527,000 556,000 574oD00 46',000 

5.l 519,000 374,000 392,000 SOl ,000 3n,OOO 

7.7 1,171,000 975,000 1,026,000 1,173,000 920,000 

7.1 3,306,000 2,754,000 2,899,000 3,314,000 2,600,000 

7.2 363,000 294,000 309,000 361,000 281,000 

9.9 530,000 489,000 515,000 54],000 442,000 

5.3 1,296,00(l 931,000 978,000 1,249,000 940,000 

7.7 442,000 369,000 388,000 443,000 3~,000 

12.4 600,000 606,000 639,000 63.\,000 528,000 

5.8 312,000 233,000 245,000 304,000 231,000 

7.0 327,000 262,000 275,000 324,000 252,000 

100 250 210 

590 1,420 1,170 

1,0lO 4,940 4,070 

650 1,'570 1,2'/0 

420 1,030 C50 

1,150 2,800 2,310 

3,260 7,920 6,~ 

350 B40 690 

590 1,440 1.190 

1,060 2,560 2,110 

440 1,060 870 

750 1,820 1,~OO 

270 650 530 

310 740 610 

130 280 

750 1,590 

2,610 5,520 

B30 1,750 

540 1,150 

t,480 3,130 

4,190 8,850 

440 940 

760 1,610 

1,360 2,B70 

560 1,190 

960 2,030 

340 730 

390 830 

JO 

30 

22 

24 

33 

2B 

28 

29 

2S 

33 

2Ii 

23 

32 

29 

2B 

28 

27 

27 

29 

2B 

2B 

2B 

27 

29 

28 

27 

29 

2B 

2B 30 28 

28 31 29 

27 24 2'5 

27 26 26 

29 33 30 

2B 29 2B 

2B 29 2B 

2B 30 2B 

27 27 26 

29 33 30 

2B 29 28 

27 2'5 25 

2B 32 29 

2B 30 28 



TABLE A-3 (Cont.! 
AlTERIiMIVE cOmmON SISTlH com 
FOR r,ROUPED [DLONIAS 

MAP 
NO. 

COLONIA 
.IAME 

REGlOtlAl 
ICftllRAL 
SffmCE 

GROUP NO. 

2010 
GROUP 
CLASS 

21110 
GROtlP 

lIENSITY 
(c(!p/o.c) 

GRAVITY 
SISTEH 

CArnAL 
COST 

GRINI.ER 
SYSTFH 

CAPIIAl 
COSI 

STEP 
SISTEH 

[I.PIML 
COST 

SDG 
SISTEM 

CAPITAL 
COST 

VACUUM 
SlSTEII 

Cr.PIlAl 
COST 

GI\\VITY 
smEH 

OIM COST 
IIMIINTH 

GRINDER 
mTrH 

II.!! COST 
I/HOHTH 

STEP 
SISTEH 

OI~L cnlT 
IIHDNTH 

SI'G 
SISLEH 

OIH COST 
IIHONTH 

VACUUH 
SISTEH 

OIH COST 
I/HONTH 

Il/IAVm GRINllER 
SYSTEH SISTEII 

TOTAL COST TOTM[ COST 
I/MO/tlHJT 1III0/cllJl 

--ibS l-'-P-S~b-------------------- --------i~5 -----. -----8~i ----2jO~OOO ----197~oM ----i07~OOO ----233~OOO ----j84~OOO --------230 --------570 --------470 --------300 --------640 ---------i7 ---------28 
~42 "lvorez 12b F 
~os Lil Blaoro Heights(N.llthf'lo) 126 f 7.3 286,000 ~33,OOO H~,OOO 28S,OOO 222,000 
360 Noreste 127 F 
367 flarb"sa Lopez lr 2, 3 li7 F 
414 127 F 
41~ Victoriq Acre~ 127 F 
41b [Ielta Court Sub 127 F 
418 Borbosa-lopf'z 1, 2, I 3 127 F 
420 Plile 9 Rd Sub 127 F 7.0 1,534,000 1,230,000 1,294,000 1,522,000 1,181,000 
42.1 Floro 128 F 
430 I'\urtin Sub t1 128 F 1;,.a 406,000 415,000 439,000 432,000 360,000 
459 fiO~Pd'lll;' HPlghts 
460 Kid-Way Villo).~eOhd Vollpy) 
~61 La Palla .1 
439 Avila III 
442 Tierro Bf:'llo 
443 Tlerro Prieto 
556 9.11I Sub 12 

3003 
515 Chllpa t~ 

3004 
522 Cuellar A.C. 1, 2., 3 
~25 los Castlllos/AqlJo [lulce 
535 llano Grande t1 
688 IIng,l, 
919 Colonia las Polos 
920 Progreso 
~16 Tideland 
'519 Copisl!ll£l Pork 
520 Oly.plC StJb 
77~ flcevedo 14 

51170 
5021 

754 la~e!;lde 
756 Quarto Vipnlos ttt 
760 lo). Co.le1110 
767 Carlos 
770 HildQ t1 
740 L, Ho .. Rd 
748 fioti rez Est. 
751 Heno.JosQ, ~riel II 
987 ~'lshol U~ 

129 
129 
12'1 
130 
130 
134 
134 
130 
137 
117 
138 
138 
138 
136 
139 
139 
140 
140 
140 
208 
:'08 
208 
209 
209 
209 
209 
209 
210 
:!10 
210 
210 

F 
F 
F 
F 
F 
G 
G 
G 
G 
G 
G 
X 
X 
H 
H 
II. 
A 
A 
A 
A 
A 
A 
A 
A 
A 

n 
A 

9.2 1,134,000 1,012,000 1,067,000 1,159,000 928,000 

5.9 1,631,000 1,215,000 1,288,000 1,590,000 t,21J,OOO 

8.6 219,000 111,000 101,000 22),00() 177,000 

10.4 2,057,000 1,931,000 2,036,000 2,135,000 1,734,000 

J.4.9 1,974,000 2,039,000 2,153,000 2,038,000 1,728,000 

0.5 7S7,OOO 589.000 b:'O,Ooo 74~,OOO 573,000 

0,9 ~26,OOO 418,000 4~0,OOO 520,000 403,000 

8.8 1,33~,OOO 1,174,000 1,236,000 It3~9,OOO 1,093,000 

5.7 551,000 410,000 431,000 536,000 407,000 

270 

I,HO 

510 

1,220 

1.410 

234 

2,350 

2,560 

680 

41'0 

1,410 

470 

660 S511 3~0 740 2'1 28 

3,500 2,(:80 1,850 3,910 2'1 2!! 

1,250 1,030 660 1,400 22 ~7 

2,960 2,440 1,570 3,310 26 28 

3,420 2,820 1,810 3,820 32 2'1 

5'.0 460 290 620 27 28 

5,720 4,710 3,030 6,390 ~ 27 

6,1.20 5,120 3,290 6,~0 21 27 

1,660 1,370 8BO 1,860 30 28 

1,190 9110 630 1,330 30 29 

3,420 2,820 1,810 3,820 26 28 

1,140 940 600 1,270 32 2'1 

STEP 
SISTE, 

TOTAl COST 
IIMO/UNJI 

28 

28 

28 

27 

28 

28 

29 

27 

27 

28 

28 

28 

29 

SDG 
SISIEH 

TOTAL COST 
liItO/UNIT 

28 

30 

30 

25 

27 

32 

28 

26 

23 

31 

30 

28 

32 

VACWH 
SISTEN 

TOTAL COST 
I//tll/UHII 

27 

28 

29 

25 

27 

29 

27 

26 

25 

29 

28 

27 

29 
----------------------------------------------------------------------------- -------------------------------- -------------------------_._----- .. -------_._-------------------------------------------------------------------------------------------

SlJbtrrtol 
HIlW.GO COUNTY CLASS 2 GROUP 

98 l2~,313,OOO l21,110,000 $22,231,000 .,~,b~5,OOO llS',5l6,000 l25,240 161,300 l~O,510 \32,410 l69,530 



TABLE A·3 ICon'" 
ALTERNATIVE CDU ECTlIIII SYSTEM COSTS 
filii 1lR0Uf1[1 COlONIAS 

11M' 
NO. 

COlOtIlA 
IWtE 

::; R.O.W. (Roger F(oo.d) 
6 TierrG BlJeno II 1 2 

329 ~lJslin Gord ... fls 
30::;0 

90 Sand)' Ridge 
798 Doolit.t.le Acres. 

15 Hontet\(lyorlS'\nhCrllzGd~t3) 

16 El SHO Sub* 
92 Bor lit 

J01 !terrill 
320 ltor II 
111 JQckson's New World/Grits!l 
110 f'ctlta • Pollos 12 
m L.J. Sub II 
3~5 ~J berto. ite rr.s 
371 Colonia [leI Valle 
347 Colonia Goozo.les 
)SI Lo Pllloll). 
118 leiS ltri:iQs Est 
119 Son C'lrlos CO .. lmnily 
120 lJillQfred, D.T. Sub 
121 SOh Cor los Actt's 
122 R'lnkln 
182 5050 

:'01 RIJtltven 
130 Della West Sub 
139 Cin[o Her,oMs 
140 I'fJt'I-ioU 
246 E1 leon 
445 (0100101 Ti.jHiMi 

47a Kite bote West Sub 
489 Olivo.rez 14 
495 "esquite Sub Unit 11 
~Ol La P(llOIlIl I I III 

)051 thl<l Doce SIJb 
479 Sun rl Sf SIJb Un i l 2 
493 f'IJl!sto [leI Sol~ 

773 Sunrise Hill Sub 
476 Chop' 14 
496 Chapa .2 onll other'; 
867 thd Valley Est 
510 lo'> ReyE's "eri!:;''' 
514 Wes nor Sllb 
113 Freedol Est .. 
17-4 lobofSlt. 
17~ tkicil.>ndo lit lDS Vega 

8 Flort'sta 

REGIONAl. 
ICEllIRAl 
SERVICE 

GROUP NO. 

101 
101 
101 
101 
106 
106 
1(17 

107 
107 
107 
107 
114 
114 
115 
115 
11S 
116 
116 
118 
lIB 
11B 
11B 
118 
118 
lIB 
122 
122 
122 
1J2 
132 
132 
132 
132 
132 
132 
133 
133 
133 
13'5 
13~ 

135 
13t. 
136 
141 
141 
14l 
143 

~Ol(l 

2010 GROUP 
GRooP lIlNSm 
ClASS (cap/ac) 

GRAV1!Y 
SYSTEH 

"'11M. 
COST 

GRINOER 
SYSTEH 

ChPlThl 
COST 

STEP 
SYSTEH 

C!pmL 
COST 

SDG 
SYSm 

ChPlTN. 
COST 

VI.CUIIH 
SYSTEH 

CftPlThL 
COST 

Gf<IIVlTY 
SYSTEK 

OIK COST 
I/KONTH 

r,RTNlifR 
SYSTEK 

O!H COST 
IlitONTH 

8m 
SYSTEM 

OIH COST 
1!KONTH 

SilG 
SYSTEK 

0111 COST 
I/KONT/l 

VACUIIH 
SYSTEH 

O!H COST 
IIIt0MTH 

GRI.VlH 
SYSTEH 

TOTAL COST 
I/NO/IIN11 

GRINIIER STEP 
SYSTEM SYSTEK 

TOTAl COST TOTftL COST 
I/HO/IIN11 I/NO/UNIT 

BOO 
SYSTEM 

TOTAL COST 
IlHOIUNIT 

VACUIJlt 
SYSTEM 

1OTIII. COST 
IlItOIlIItIT 

----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- --------.-- ----------- .---------- ----_.-----

8.2 576,000 -492,000 519,000 '582,000 460,000 590 1,420 1,170 

6.8 2~3,OOO 201,000 211,000 ~,000 194,000 230 570 470 

2 ~.7 1,090,000 808,000 ~o,ooo 1,059,000 804,000 V30 2,250 1,850 

2 6.5 lB7,000 \46,000 153,000 lB4,000 142,000 170 410 340 

6.3 630,000 484,000 509,000 61B,000 474,000 560 1,360 1,120 

~.3 231,000 \67,000 175,000 223,000 168,000 190 41.0 380 

6.4 1,831,000 1,421,000 1,495,000 1,801,000 1,384,000 1,6~0 4,010 3,300 

5.0 607,000 128,000 450,000 583,000 436,000 4BO 1,170 960 

5.8 1,034,000 773,000 812,000 J ,007,000 766,('1()() 8VO 2,150 1,770 

7.0 1,247,000 1,001,000 1,054,000 1,23f1,OOO 961,000 1,170 2,~0 2,3~ 

~.B 820,000 M3,OOO 64~,OOO 798,000 607,000 700 1,710 1,410 

9.4 539,000 486,000 512,000 552,000 443,000 590 1,420 1,170 

7.1 ~73,OOO 461,000 4BS,OOO 5,,9,000 442,000 540 1,310 1,080 

750 1,590 27 

300 640 30 

1,190 2,5"10 32 

220 460 30 

no 1,520 31 

240 510 33 

2,120 4,480 30 

620 1,310 34 

1,140 2,410 32 

1,510 3,180 29 

910 1,910 32 

750 1,590 26 

700 1,470 29 

2B 2B 

:>II 28 

29 29 

28 28 

:'lI 28 

29 29 

28 28 

29 29 

29 2B 

2B 28 

29 29 

2B 27 

2B 2B 

2B 

30 

32 

31 

31 

33 

31 

34 

32 

30 

32 

27 

30 

27 

2B 

2V 

29 

29 

30 

29 

30 

29 

28 

29 

27 

28 



TABLE A-3 (Cont., 
ALTERNATIVE rOLLECTlON SYSTEH COSTS 
fOR GROUPEI' COLON lAS 

HAl' 
NO. 

CIllONIA 
NME 

RFGIONAl 
ICENTRoIl 
SCRVTCE 

GROUP NO. 

2010 
2010 GROUP 
,ROLlr I,mIn' 
CLASS (("piOl) 

6RAVlTY 
SYSTEK 

CAI'l1loL 
COST 

GRTN!lF.R 
SYSTEK 

CAPJTAl 
COST 

STEP 
SYSTEM 

CM'lTAL 
COST 

snr. 
SYSTEH 

CloPlTlol 
COST 

VACUUH 
SYSTEK 

CAPlTAl 
COST 

GRoIVlIY 
SYSTEK 

OIH CD~T 
$/ttOHTH 

6RTM(lER 
SYSTf.K 

OIH COST 
I/IIONTH 

STEP 
SYSTEM 

DIM COST 
1IHONTH 

S(lG 
SYSTEK 

OIH CDST 
$/MOHTH 

VIoCUIJI 
SYSTEM 

OIH CJlST 
I/NGNTH 

6RftVlTY 
SYSTEM 

TOTAL COST 
InlO/UNlT 

GRTNDER 
SYSTEM 

TOTAL COST 
smO/UNIT 

STEP 
SYSTEK 

TOTAL COST 
I/KO/UNJI 

SDG 
SYSTEK 

TOTAL COST 
IING/UNl1 

VIoCIJUII 
SYSTEK 

TOToIl COST 
I/HO/UNl1 

----"9 Ti~~~~-K~~i~-tIi------------- --------i43 ------ -----.:7 ----202~OOO ----i40~OOO ----147~ooo ----i9J~OOO ----i44~OOO --------i60 --------380 --------iio --------200 --------420 ---------35 ---------29 --------29 ---------34 ---------31 
968 fl orf'S 201 
969 Co1onio Rodrique/Sll11ivon City 201 
970 F i t.hef 201 
97-4 lol ftu rora 
977 SArI tliquel 
978 los CuevQs 12 
960 H,wano Sub 
981 Havoll(I)(CoMunit}'}/Hovoloo Lalas 
699 Kin, Ronch II I 12 
702 El Rio 
700 HtJeva Pl'nittls 
701 PenitolS 
708 Pl'rezville 
713 Hat. 
717 Tierra l!aria/IJolle Soc Bella 
721 Plainview 
119 Los Trevino 1, 2, J, -4 
730 ftcevedo t1 (Esquivel Jr) 
731 fltt'vtdo 12 (Esqul'lt'l} 
338 Goodwin .Ieights It 
339 f'oliaerino 
3~0 KwnttY Hill ht 
197 Reg.1 Est 
::'03 f'Qb Orive North 
2~~ 8olsho.I 1I1 
::'~1 Bo.sho.lI t1 
254 8Q§h;;a1l 12 
?IS 1I1lshoil t 1 0 
256 lI'l§hQl to 
259 Rondolph/8ornett t1 
260 C(lVIlZOS, Me).! 
::'61 VIll'j C'lpri 
262 Leui, Carlos 11 
263 Rodr·iQlJez Est Ii 
269 Coyne 
~75 Hlno,joSo. Ariel 12 
'1.77 N. Country Est t2 
278 RomiolJlh/BQrnett '2 
746 Jr,j-lIisOfI, PQul 
7"7 La HOIIQ fld, North 
7~9 "(evedo, Danl",l Sub 
9~" lIo!hQII t7 

6021 lIolsholl H8 
821 Groviwod 
822 p,,-lI]S [I£- NOtlifl,jo 
333 l!,)zoln, En riqlJe 

201 
201 
201 
202 
202 
203 
203 
204 
204 
205 
205 
205 
205 
207 
207 
207 
211 
211 
211 
21:-
21'1. 
212 
212 
m 
m 
212 
.~12 

212 
21~ 

212 
;12 
212 
212 
212 
212 
212 
212 
212 
212 
:12 
213 
213 
214 

13." 2,2~O,OOO 2,329,000 2,4!l9,OOO 2,400,000 2,008,000 2,900 7,0-40 

5.4 395.000 287.000 301.000 381.000 288.000 3JO 790 

8.7 436.000 381.000 401,000 443.000 352.000 460 1,110 

11.4 1.399,000 1,353,000 1,-427,000 1,457,000 1,197,000 1,660 4,040 

11.2 932,000 903.000 '520000 Y76,OOO 800,000 1,110 2,690 

13.1 878.000 915,000 966,000 m,ooo 789.000 1,1-40 2,no 

7.1 433.1100 3S11.ooo 368.000 431,000 33:;,000 410 1,000 

~,O 3,274,000 2,317,000 2,H4,OOO 3.145,000 ',35b,OOO 2,610 6,3!i0 

~.8 17~,OOO 131,000 137,000 171,000 130,000 I~~ 360 

5.800 3,730 7,870 II 27 27 24 25 

6S11 420 JIIIO 33 2'1 19 33 30 

910 590 1,240 27 28 28 28 27 

3,320 2,140 40510 24 27 27 25 26 

2,220 1,420 3,010 24 27 27 26 26 

2,280 10470 3.100 22 27 27 24 15 

820 530 1,110 2'1 2S 2S 30 2S 

5,230 3,3611 7,100 34 1'1 2' 34 30 

300 !YO 410 32 29 28 32 29 



TABLE A-3 ICon • .) 
AlTERNATIVE COLLrCTlOH sysm; COSTS 
FOIl r.ROLIPED COlOLIJAS 

REGHIH!l :'010 GRIU!TY OIlIN[I[R STEP SflG VACUliK Glllvm Gf:lN[lER STfP SDG V/£UUI\ 1J>"lVlTY GRIN[I[R STEP 5DG VlCUUN 
ICENTRAl 1010 GROUP SYSTEK SYSTEK SYSTEK SYST,K SYSTEM SYSTEM SYST,K SYSTEK SIS fEN SYSTEN SISTEM 'iYSTEH SYSTEN SYSTEM SYSTEN 

HIP COLONI" SERVICE GROUP l'EHsm CMPlT!!. ["PlTAl CI.Pml CAPITAl CAf'lIHl OIK COST 0&11 COST DIN COST 0111 COST DIH COST TOTAl COST TOTAl COST TOTAl COST Tom COST TDTAl COST 
NO. HolME GROUP NO. ClASS (CQP/oc) COST COST COST COST COST I/NONfH Ilil00H IINONTH I/MOOH I/KONTH ImO/UNIT IINOIUNIT lIND/UNIT I/NO/UHlT 11H01UH1T 

----- ----------------------------- ----------- -----. -------- ----------- ----------- --.-------- ----------- ----------- ----------- ----------- ----------- ----------- ---------- ----------- ----------- ---------- ------ .---------
334 Celso 214 
33~ IIolshlll U3 2H 
336 lu Polol!} Sites 214 
337 Huno.: Estotes 21-4 
343 BQshQI 112 1H 
986 214 ~.3 627,000 453,000 476,000 606,000 456,000 ~10 1,250 1,030 660 1,400 3J 19 19 33 30 
18S ChueQs Est t1 215 
lr,02 Wuhon 215 
198 Hino.joSll, Ariel t3 215 
200 Rocky 215 
20'5 Ch.JlQ Vi sto liens 215 
2lS Dosho., '5 215 
236 ,",hoi 14 115 
248 La Molq Grove Estn 215 
267 ),Q5hoa IS/Country Est w. 115 
342 Aceyedo tJ 215 4.8 1,252,000 867,000 910,000 1,196,000 891,000 970 2,360 1,940 1,250 2,040 ~ 19 19 34 31 
280 Undo Vista EsUPopu}or) 116 
284 (IiolOnd (U 116 
283 H. Country Est t1 116 
289 To.ngerin£l Est 216 
~O tk.nicQ "trt~ 216 6.S 737,000 573,000 602,000 125,000 557,000 660 1,!10 1,330 850 1,800 JO 28 28 31 29 
2B3 lOde Hill .1 117 
287 I)trpdo TroricQl 217 

5002 217 
5003 217 4.9 190,000 103,000 213,000 178,000 209,000 1JO 550 460 290 620 34 11' 19 34 31 

294 North erlJss Est 218 
JOO RGbbil Pal[h 1 I 1 118 

~Ol1 :HI .I • ., 343,000 151,000 264,000 33:',000 251,000 290 700 570 370 780 33 19 19 31 30 
191 £1 f'oroiso IRlady Velq) 221 
193 los Ebonos 221 10.1 151,000 140,00(1 147,000 156,000 116,000 170 410 340 110 460 15 28 27 27 16 
194 Tierra Eslotes Su.b 222 
195 BI"YIJJt fin!?!' :'12 
21-4 Cantu, Jost' 222 
2:?7 Vol VerdE' Hlirth 122 
228 los NInDS 222 
229 Citru.s Shadows 222 
]09 Jardin Terrocl.' 222 
323 StE'WIlrt f'l!lrl! Sllb II 222 

3052 Stewilrl PIon' Sub 12 222 
500. 222 
5007 222 
5008 22? 
5009 222 
5010 222 
601~ MIS 111 5.3 2,272,000 1,637,000 1,120,000 ;!,19?,OOO 1,650,000 1,860 4,~10 3,m 2.390 5,040 JJ 19 19 33 JO 

190 leGI, Ra.on 223 
202 Cuntu (I1iu;:) 223 4.8 219,000 151,000 159,000 209,000 1~5rOOO 170 410 340 220 460 JS 19 19 34 JI 



TABLE A-4 
ALTERNWVE WASTEWIoTER TREAHiEHT SYSTEM COST 
FOR IN[l]VIDUAL COLONInS 

2010 OXHlATlON ACTIVATED OXIDATION ACTIVATED OXIDt.TlOH ACTIVATED IIEGIONAL REGIONAL REGIONriL 
COLONIAS POND SLUDGE PLANT POHD SLUDGE PLANT POND SLUDGE PLANT SYSTEM SYSTEM SYSTEM 

IIAP COLOtIIA 2010 DfNSITY ClIPlTM CAPITAL OIM COST O~K COST TOTAL COST TOTAL COST CAPlTIlL OIM COST TOTAL COST 
NO. NAME CI.nSS (capiQc) COST COST ~iMONTH l;;lONTH ~/MO/UHlT lIMO/UNIT COST VMONTH I/MO/UNIT 

----- ----------------------------- ------ ---------- ----------- ----------- ----------- ----- ------ ----------- ----------- ----_ .. _---- ----------- ------.-----
HilIAlGO COUNTY CLASS 1 GROUP 

11 Lull C 27.9 456,000 656,000 420 3,950 10 20 593,700 4,960 20 
578 Vi lias Del Volle [I 27,2 29B,OOO ~59,OOO 290 3,080 10 20 319,700 2,790 20 
422 Expressway Heights G 19.6 289,000 447,000 290 3,020 10 30 336 ,BOO 2,680 20 
532 Villa Verde tI, t3 G 22.0 284,000 440,000 280 2,990 10 30 310,800 2,.10 20 
419 Sun Country Est G 27.2 224,000 361,000 230 2,bOO 10 30 252,900 1,900 20 

3000 Lo Rie.o X 32.6 152,000 260,000 160 2,060 10 40 160,300 1,120 20 
796 Polonski Sub A 30.2 104,000 189,000 120 1,6~O 10 50 196,600 670 30 

75 Colonia Rodriquez J1 , 12 C 129.7 104rOOO 189,000 120 1,650 10 50 103,800 blO 20 
414 La lionnoU F 4.9 104,000 18'/ ,000 120 1,650 10 50 103,500 670 20 
933 Colonio Jesus Haria X 34.7 104,000 189,000 120 1,650 10 50 112,600 b70 20 
928 Colonio Copi taUo X 34.7 104,000 189,000 120 l,b50 10 50 112,600 670 .. .v 

1:;8 Yok,,> Holl C 21.7 97,000 177,000 110 1,580 20 50 96,200 bOO 20 
681 fl Sol II 8.2 91,000 169,000 110 1,530 20 50 91,700 560 20 
462 Mile 7 Sub F 26.0 78,000 147,000 90 1,390 20 bO 132,700 450 40 

3007 E IJ,O 78,000 147,000 90 1,390 20 60 104,900 450 30 
368 Tierra Bone E 43.3 78,000 147,000 90 1,390 20 60 104,900 450 30 
552 Mili! 15 Horth Sub J 18.0 n,o(Jo 96,000 60 1,020 20 SO 92,300 220 40 
549 Eastland Pork H 2.5 47,000 96,000 60 1,020 20 30 105,800 220 50 
386 Co noll Rd ~tres E 4.9 40,000 93,000 50 930 20 ~IO 52,800 ISO 40 
436 El Goto E 7.0 40,000 83,000 50 930 20 90 52,800 180 40 
362 Loguno Park E 4.b 36,000 77,000 50 880 20 100 48,100 160 40 

43 N. HcColI C 14.9 36,000 77,000 50 880 20 100 41,100 160 30 
310 Klf'fnt, W.J. B 26.9 36,000 77,000 50 B80 20 100 204,100 160 120 

61 Ronchett. Est B 7.0 36,000 77,000 50 880 20 100 50,700 160 40 
996 nllo.quQ G 12.B 32,000 70,000 40 820 20 110 lb,bOO 130 30 
840 Tierra Del Sol F 27.5 32,000 70,000 40 820 20 110 35,000 130 30 
604 Villa Del Coroen B 5.0 32,000 70,000 40 B20 20 110 .~r500 130 40 

- --------. --- - -- - -----. ---- --- -----------.-------------------.------------------- ._---.. --------------- - --.------------------------.------------ - -----------------
SUbtotal 27 53,O~9,OOO 5S,n! ,000 53,300 543,110 B,8~8,~JOO $23,750 

HilIALGO COUNTY CLASS 2 GROUP 

~61 Horglll, City of 2 39.2 497,000 706,000 450 4,160 10 20 
980 Los Ebonos Co,.'," i t)- 18.1 460,000 661,000 ~20 3,930 10 20 
742 ~bJ," mjo de Agua)/CI,QP.Josep 2 25t9 431,000 626,000 400 3,8:10 10 20 
915 Faysvi lie, Town of 20,1 422,000 615,000 390 3,780 10 20 
888 Hod.ro/Wh .. 1 City 2 11.5 358,000 535,000 346 3,430 10 20 
199 lI"ovo ~lton 15.6 349,000 525,000 330 3,330 10 20 
517 HeIdelberg 2 19.6 310,000 475,000 300 3,150 10 20 
90b Gron.j.no (Loop Areo) 10.1 253,000 400,000 250 2,790 10 30 
662 Fieg~lIcy f,crp.s 2 42.7 224,000 3bl,OOO 230 2,600 10 30 
361 Roos"".lt Rd S"b (Chopo") 26.1 1511,000 :66,000 170 2,100 10 40 
369 Bar VII Suh(!leIVdlel/F.bbsl2 2 21.7 I~O,OOO 2S6.000 160 2,050 10 40 
499 Lo 11.50 5.8 133,000 240,000 150 1,950 10 40 
1\ A •• "cono Sub 2 14.4 136,000 i36,000 150 1,930 10 40 



TABLE A-4 (Cont.1 
ALTERIlATIVE WASTIWATEE TfiEAHiF.NT SYSTEK COST 
FOR INDIVIOOAL [OLONIAS 

cOlO OXJIlATJOII ACTlVATEIt OXIMTlON ACTIVI.TEII OXIDATION ACTIVATF.!I r;EGIONK REGIOIIAl. REGIONAL 
[OLONIAS POND SLUDG£ PLANT POND SLUDGE PLANT POHD SLU!lGE PLAtH SYSTEM SYSJEli SYSTEM 

MAP COLONIA 2010 DEHSlTY CAPITAl CAPITAL OIH COST OIK COST TOTAL COST TOTAL enST CAPITAL DIM COST TOTAL COST 
NO. tltlHE CLASS ([ap/ac) COST COST S/KONTH S/,lONTH S/KO/UNIT SINO/UNIT COST S/KONTH $/MO/UNIT 

----- --------------------.-------- -----. ---------- --.----.--- ----------. --------.-- -.-------- ----.------ --.----'._-- .----.----- .-------.-- -----------
975 Cu.vitos nown) b.O 134,000 233,000 ISO 1,910 10 40 
725 SOlltt. Ninne~ota Rd 1,2,3 2 3~f7 129,000 226,000 140 1,870 10 40 
I U Coso D. Los Vednos 13.4 110,000 197,000 120 1,700 10 50 
587 Soul.hfork Est 2 15.1 104,000 189,000 120 1,650 10 50 
930 Rel •• poga 19.5 104,000 189,000 120 l,b50 10 50 
70b Chihuahua 2 24.3 104,000 189,000 120 1,650 10 50 
380 Clark's Sub 2 9.8 104,000 189,000 120 1,650 10 50 
155 Hunid 2 6.1 99,000 181,000 110 1,600 20 50 
271 Friendly hc ... s 2 8.7 91,000 169,000 110 1,530 20 50 

3006 2 19.5 91,000 Ibf,OOO 110 1,530 20 SO 
2 Hoehn Drive 2 6.3 91,000 169,000 110 1,530 20 50 

500 Horlony Hill and others 2 6.5 91,000 169,000 110 1,530 20 50 
97 Evergreen 38.2 BO,OOO 151,000 100 1,410 20 60 

160 T owe r Sub 2 36.1 78,000 W,OOO 90 1,3fO 20 60 
154 Tierra Del Volle I I 2 2 5.7 78,000 147,000 70 1,390 20 60 
965 Volle Vista 2 49.7 78,000 147,000 90 1,390 20 bO 
711 Countr)" Grove 2 29,8 78,000 147,000 90 1,390 20 60 

3061 2 21.7 78,000 147,000 90 1,390 20 60 
----------.-------------------.------------------------------------------------------.-----------------------------.----.----------.-----------------------------. 

Subtot.l 31 $5,606,000 $9,057,000 $5,730 $b7,290 
HI DAL60 COUNTY CL~SS 3 GROUP 

952 La Pal ItO 3 7.7 75,000 142,000 90 1,350 20 bO 
477 Tropical Forts Sub 3 b.2 63,000 123,000 80 1,220 20 70 
3LJ fitrlJS Cit)' 3 5.0 63,000 123,000 80 1,220 :'0 70 

26 Garza, lozGro 3 15.1 63,000 123,000 80 1,220 20 70 
177 Longoria Sub with Pride 3 7.5 b3,000 123,000 80 1,220 20 70 
181 Palter.s 3 14. I bO,OOO 118,000 70 1,190 20 70 
910 El Hon tel 3 7.8 57,000 112,000 70 1,150 20 70 
941 Lookingbill, George. 3 8.3 53,000 107,000 70 1,110 20 80 
1~2 South Port Sub 3 6.4 53,000 107,000 70 1,110 20 GO 
326 Western Estate 3 11.1 50,000 101,000 bO 1,070 20 80 
911 Redgate 3 40.3 ~O,OOO 101,000 60 1,070 20 GO 
273 {ternol 3 15.5 47,000 76,000 '\0 1,020 20 80 
,)MI. Knlt 3 9.5 4;0,0(10 96,000 60 1,020 20 GO 
172 Austin Stoneb.ker/CRJS Sub 5.0 47,000 96,000 60 1,020 20 80 

b028 Biq John 3 6.7 47,000 96,000 bO 1,020 20 80 
759 [lei to Lake Colonio 3 19.4 43,000 89,000 60 980 20 90 
207 Twin Acres 3 5.1 43,000 89,000 60 9aO 20 90 

6018 Hanger Line 3 30.2 43,000 89,000 bO 980 20 90 
176 GUlllero, [Ioniel 3 21.5 40,000 83,000 50 930 20 fO 
901 Linn Slding 3 2619 40,000 83,000 50 930 20 90 
:n Good Vlll1f'), 3 b.O , 40,000 93,000 50 930 20 90 

7 River Bend - (Jinks) 3 5.4 40,000 83,000 50 no 20 90 
219 hcosto 107 3 7.0 40,000 83,000 50 930 20 90 
359 Len 1, ROli to 3 10.0 40,000 83,000 50 930 20 90 



TABLE A-4 (ConI.) 

At TERNATIVE W~STEWmR TRt~TMfNl SYSTEM COST 
FOR INDIVIDUAL COLONI~S 

I\~P 

NO. 
COLOfHA 

NAME 

2010 
COLONIAS 

2010 ['ENSlTY 
CLASS ([op/O() 

OXIIiATION 
~·otW 

CAm~1. 

COST 

ACTlVMn' 
SLUDGE PLANT 

rAPI1I.l 
COST 

OX IIiATI ON 
f·OND 

OiH cnST 
I/HONTH 

ACTIVATED OXIliIITlDll 
SLU[Jr,E ?lMIT POND 

O&H COf,T TOTAL COST 
l!iiONTH liMO/UNIT 

ACTIVATED f:F.GI0I1/.l 
SLUDGE PLANT SYSTEM 
TOTAl. COST CAPlT Al 
IIMO/11I1IT COST 

REGIONAL 
SYSTEIl 

OtH rOST 
I/HOIHH 

f:EGIDNf.l 
:;YSTEM 

TOTAl COST 
lIMO/WilT 

--158 Mi~~~~;i~-Rd--- -------------- -----"3 -------4~7 - .-- -'i6~OOO -----76~OOO ---------50 --------370 ---------20 --------ioo ----------- ----------- -----------
138 hopicaM Sub 3 7.0 36,000 77,000 50 S80 20 100 
131 !ljOoond 12 3 7.0 36,000 77 ,000 50 S30 20 100 

60"2 Sola< 3 12.7 32,000 70,000 40 B20 10 110 
128 Ho"eU 3 12.7 32,000 70,000 40 820 20 110 
312 TWA 3 6.0 32,000 70,000 40 820 20 110 
136 lapez-Guherrel 3 6.0 32,000 70,000 40 B20 20 110 

300S 3 4.9 32,000 70,000 40 820 20 110 
2S0 Stables, Ther J 6.0 32,000 70,000 40 B20 20 110 

6025 Edinburg East Sub 3 5.0 28,000 62,000 40 760 20 120 
772 Colonia Lucero Del Norte 3 4.8 28,000 62,000 40 700 20 120 
709 Catolina Estote, 3 12.6 28,000 62,000 40 760 20 120 

6019 [/i105 3 12.6 2B,000 62,000 40 760 20 120 
993 Orange Hill J 13.4 24,000 54,000 30 690 30 130 

6000 3 39.5 24,000 54,000 30 690 30 130 
6016 Palo Sub 3 4.B 24,000 54,000 30 690 30 130 

911 Bogert 3 39.0 19,000 45,000 30 610 30 150 
937 Las Po.p.j, 12 3 lB.9 19,000 45,000 30 610 30 1~0 

10 Adon lee 3 39.0 19,000 45,000 30 610 30 ISO 
5001 3 46.S 19,000 45,000 30 610 30 150 

936 Los Poopa, 3 26.4 19,000 45,000 30 610 30 150 
979 3 37.4 15,000 35,000 20 S10 30 IGO 
469 R,"osville 3 17.6 9,000 23,000 10 330 40 260 

----------------------------- - ----------~ -------- -----------_. --- ---------- ------- ----.------.- -----------.-_.---_. --- -.- ------. -.- .-_._---------------------------
Sub toto} 47 11,810,000 $3,772,000 12,350 142,130 

flJIiALGO COUNTY lOTAL 105 $10,475,000 $1B,060,000 t11 ,380 f.l~,2,~30 
:::::::::==================::,;;;-;:;:=====:;;;;:;::=======:::=:::======.======:;;;:==============:::===:::============================;::===:::::=:=======::====:::=============:=:::;:=========;;:==~;;====== 

L,)MERDiI WUtll!" CLASS 1 GROUP 

1244 C'lIIeron Pork 1 
1235 StlJllrt Sub 
1:66 t(jng Sub 
12B4 ViII. Pancho 
1301 :6 
1339 Silidivor 
1073 RICO Tract'. 
133.1 U"no.ed [I 

1151 le,} Sub 
1035 Los Cut}te::-
7(1(l4 Ullbl[lWrl 

Subtolal 
C~HfRml COUNTY Cl~SS 2 GROUP 

o 
o 
o 
o 
H 
o 
N 
o 
N 
P 
o 

11 

49.0 
49.0 
78.2 
2712 
~712 

77.7 
3.3 

77.6 
13.9 
27.1 
17.0 

725,000 
368,000 
267,000 
155,000 
151,000 

91,000 
92,000 
30,000 
BO,OvO 
63,000 
·17,000 

96E,OOO 
548,000 
41\',000 
~64,OOO 

~~8 ,000 
168,000 
154,000 
150,000 
150,000 
123,000 
9~, ~ 000 

$2,109,000 13,298.000 

620 
350 
270 
170 
160 
110 
100 

90 
90 
ao 
60 

$2,100 

5,190 
3,480 
2,B90 
2,090 
2,0i·O 
1,520 
1,4;\0 
1,410 
1,410 
1,220 
l,O:!O 

$23,720 

j(I 

10 
10 
10 
10 
20 
:'0 
20 
20 
20 
20 

10 
20 
30 
40 
40 
50 
60 
~O 

60 
70 
so 

B2~ ,600 
464,000 
311,,300 
172,900 
267,100 
112,700 
16';,100 
36,700 

112 ,000 
117,700 
57,200 

9,280 
3,710 
2,·410 
1,150 
1,110 

560 
400 
460 
460 
330 
2~O 

20 
20 
20 
20 
30 
30 
40 
30 
30 
40 
30 

._---------------- -----------.. ----
$2,70:>,300 $20,170 



TABLE A-4 (Cont.) 
AlTERtllITlVE WASTEWATER TREATIIENT SYSTEM COST 
FUR IHDIVIDU,lL eOLONIAS 

HAP 
NO, 

COlONIA 
NAME 

2010 
COLOHIAS 

2010 DENSITY 
CLASS (cap/ac) 

OXJ[I/.TJO.~ 

PONI' 
CAPITAL 

COST 

ACTlVATElI OllDATlON 
SLUDGE PLANT POND 

ChPlTr,L Olti COST 
COST Vi10NTH 

ACTIVATEiI OXIDATION ACTIVATED BFGIONAL 
SLUDGE PLANT POND SLUDGE PLANT SYSTEM 

01M COST TOTAL COST TOTAL COST CAPm~ 

f/ilONTH f/liO/UHlT f/MO/UNIT COST 

REGIOIIfIL 
SVSTEM 

OIH COST 
VHONTH 

p.E61m1AL 
SYSTEM 

TOTI.I. COST 
f/MO/UNlT 

-1099 ol~it~----------------------- ------ ------27~2 ----4i.4~000 ----6bi.~OOO --------430 ------4~OOO ---------10 ---------20 ----------- ----------- -----------
1163 S.nt., Ho"o 78.3 119,000 612,000 390 3,7/0 10 20 
1158 Lozano 2 27.8 252,000 399,000 2SO 2,790 10 30 
1164 Bluet .. n 2 78.2 206,000 331.,000 210 2,470 10 30 
1230 Vilh Huevo 2 27.2 192,000 317,000 200 2,380 10 30 
1074 Logo Sub 27.2 189,000 312,000 200 2,350 10 30 
1103 Los Indios 27.2 187,000 310,000 200 2,340 10 30 
1226 SQn Pedro/Cor.en/l:orre,o Gd. 27.2 IB7,000 310,000 200 2,340 10 30 
1306 T 2 Unknown Sub olong ,d 32.0 16B,OOO 283,000 IBO 2,190 10 40 
1242 AI.bo.o/A,konsos (L. Co •• ) 14.5 133,000 231,000 150 1,900 10 40 
1049 Lo Tino Ronch 2 27.2 133,000 231,000 150 1,900 10 40 
1166 EJ Venodito 2 27.2 125,000 220,000 140 1,840 10 40 
1109 Carricitos-Landru. 2 27.2 123,000 217,000 140 1,820 10 40 
1263 Barrio Sub 77.9 113,000 201,000 130 1,7:l0 10 50 
1154 Los V.seos 2 19,7 113,000 201,000 130 1,730 10 50 
7001 Unknown 2 27.1' 102,000 185,000 120 1,630 20 SO 
1304 Iglesio Antigua 2 27.1 96,000 175,000 110 1,570 20 50 
1299 Pol.er 2 27.1 91,000 16&,000 110 1,520 20 SO 
1300 Losona 2 77.7 91,000 169,000 110 1,520 20 50 
1042 Oroson Acres/ChuloVisto/Shoooo 2 27.1 91,00n 161),000 110 1,520 20 SO 
7007 Unknown 2 27.1 82,000 154,000 100 1,430 20 60 
12B2 Soldivor 2 27.1 BO,OOO ISO,ooo 90 1,410 20 60 
11,\1 Glenwood Aeros Sub 27.1 80,000 150,000 90 1,410 20 60 

Subtotal 
CAMERON CooNTY CLASS 3 GROUP 

1313 W Cluster of houses along rd. 
7002 Unknown 
1310 X Unknown Sub 
1302 Laguna Escondido lIeights 
7000 Unknown 

Subtotol 

CAMERON COUNTY TOTAL 

23 

3 
3 
3 
3 
3 

5 

39 

15,3 
27.1 
20.0 
16,2 
26.8 

f3,717,OOO f6,164,000 

73,000 
68,000 
47,000 
44,000 
32,000 

13~,000 

\31,000 
95,000 
90,000 
68,000 

$264,000 5523,000 

tb,090,000 f9,985,000 

fJ,?40 

90 
80 
60 
60 
40 

.,30 

f6,370 

$47,5b0 

1,330 
1,280 
1,020 

980 
810 

$5,420 

m,700 

20 
20 
20 
20 
20 

60 
60 
SO 
90 

110 

========:;=====::::;;;:::::=::===========================::::.===::::::::.====-::::======:::::;===============-===========::::; ==~====================:::===::=====::'======::=::=:.:====:.=========;.;:; 

WILLACY comITY CLASS 2 GROUP 

2034 Sebostion 
2007 LoSara 

Subtotal 
WILI.ACY COUNTY CLASS 3 GROUP 

2 

2 

14.6 
23.3 

501,000 
217,000 

710,000 
351,000 

f718,000 H ,061 ,000 

4SO 
220 

$670 

1,180 
2,550 

$6,730 

10 
10 

:!() 

30 



TABLE A·4 (Con·t.) 
ALTERNATIVE WASTEWATEF: TF:FATlifilT SYSTEM COST 
FOR !rWIVIDU,IL [OLONI,IS 

HAP 
1m. 

COLONIA 
nAME 

2010 
COLOIHAS 

2010 DENSITY 
CLASS (cap/ac) 

OXIIIATIml 
POND 

CAPITAL 
COST 

ACTIVATn! OXIMTIOH 
SLUDGE PLhlH PONII 

CAPITAL oni COST 
COST ~/HONTH 

2001 Santa Monica 
2019 Will ••• r 

3 
3 

23.1, 53,000 106,000 
3~,OOO 

70 
20 22.7 17,000 

Subtotal PO,OOO $145,000 m 

WILLACY COUNTY TOTAL ~788,OOO ~I,206,OOO $760 

ACTIVATED OXIDATIOI~ ACTIVATED T:EGJONAL 
SLUDGE PLANT PONII SLUDGE PLANT SYSTEM 

O!H COST TOTAL COST TOTAL COST CAPITAL 
~/MONTH MlniUNIT VMO/UNIT COST 

1,100 
550 

$1,650 

13,380 

20 
30 

80 
170 

REGIONAL 
SYSTEM 

DIM COST 
S/HONTH 

REGIONAL 
SYSTEM 

TOTf,L COST 
VHO/UNIT 

=:::==::-:===~~============::=========;..;;==========;;===========::====:::==;.;==:-.::====:==::=::..==========::==============::=:::=.;.==:;=========::..==~==:';=====================:::..==::.:::=:..= 

GRAND TOTAL 148 U7,3~3,OOO ~29,251,OOO UB,510 t237,610 



TABLE A·5 
~LTERIiATJL'E WASTmm TRFATt;ENT SYSWI com 
FOR GROIIPE!! [O!.ONIAS 

RE6IONAL 2010 OXIDATION P,CTI VA 1 EJ; OXIMTJON ACTIVATE/! OXIMTION ACTIVATED REGIONAl REGIONAL REGIONtoL 
/CENTRIll 2010 GROUP POND SLUDGE PLANT POND SLUDGE PLANT POHD SLU!!GE Pl.ANT SYST€N SYSTEM SYSTEH 

MAP COLONIA SERVICE Gnoop DENSITY CAPiTIIl CAPITAL DIM COST n!" COST TOTAL rOS1 TOML COST CAPIHI O!H COST TOTAL COST 
tID. NAHE GROUP NO. CLASS (c"p/.c) COST COST >li10NTH IIHONTH I/MO/UNIT I/HO/UNIT COSI S/MONIH I/HO/UNIT 

----- ------------------------------ ----------- ------ -------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -- --------- -----------
HIIrALGO COUIHY CLASS 1 GROUP 

40 TogI., Robert. 102 C 
41 CrolJse 102 C 6.7 &1,000 123,000 80 1,257 18 &I 72,000 360 27 

595 COUlll..i y Ten{lrE' 103 B 
596 Thrashpf' TerrocE' 103 B 
599 !leQII~l~)' 103 F 6.5 234,000 3/4,000 238 2,668 11 29 399,000 2,010 27 

32 Ronchi tos 12 104 D 
575 R.nchit .. t1 lQ.1 D 
676 GQr':Q Terroce 104 D 
677 hoct W. of Gor,. lerr 104 D 
680 Colonia hil"!!" 104 D 12.9 586,000 810,000 520 4,586 8 16 699,000 6,970 19 
5BO la, Bri 5.S !leI Sur 105 D 
58-4 F.to ~c r.s 105 D 10.9 251,000 397,000 253 2,781 11 28 264,000 2,210 20 
103 Schunior SI.b(H"evoSeco) 108 C 
105 Cc.loni. Gorz. 12 108 C 5.3 184,000 300,000 194 2,315 12 34 194,000 1,450 21 

74 nosne, Sub 109 C 
97 Terry 109 C 

221 Country ~'i~w Est 12 109 C 
309 Tho.psoo Po, 109 C 7.7 385,000 570,000 364 3,582 9 21 423,000 3,960 19 

81 Lopezville 110 C 
83 ViII. liel Mu"do 110 C 

328 North Lopezyille 110 C 
609 Vi 110 D.I Sol 110 C 
610 Sevillo Pork U 110 C 
61e El Chono Sub 11 (West) 110 C 
615 Mesquite f1cres 110 C 
616 Mea 1 ri ~- 12$ 110 C 
620 Aldol.as I Ho. 2 110 C 
b22 Los POllllolS 110 r 7.7 932,000 1,086,000 699 5,6~3 7 13 1.050,000 11,180 18 
623 Eldora G."dens Sub 111 a 
634 R.S.U. 11 111 0 7.2 159,000 209,000 171 2,118 13 37 171,000 1,180 n 
631 No;;o 112 0 
636 Bur VI (Do"., Privies) 112 0 9.9 23ri r OOO 377,000 240 :',680 11 29 264,000 2,030 21 
625 511011 Sub 12 113 0 
626 lo.s Br-i::.(rS 113 Q 

657 5.011 Sub 11 113 Q 5.3 361,000 539,000 344 3,447 9 22 428,000 3,620 20 
350 Eost of Eden Sub 117 E 
654 V.,] Bar Est,tes 117 E 7.7 133,000 311,000 198 2,346 12 33 282,000 1,500 26 
398 UQ1::.tCln F'lI'lIr':; Sub 120 F 
999 Hlghlond For .. 120 12.4 280,000 ·H6,Ooo 778 2,969 10 26 312,000 2,570 20 
132 "ory ~nn's Sub 123 
133 F,'endo G')1 S"b 123 ~h8 131,000 230,000 145 I,E94 14 42 149,000 920 24 
1>1 Green Volley Dey 124 
163 EyerqT." 124 
167 El TrrJnJ.fo 124 7.0 145,000 250,000 l~B 2,010 13 39 1.\3,000 1,050 24 
165 El Mesquit. Sub F'hGse 1 125 



TABLE A-S (Cont.) 
MlTERllnTJVE W/,STF~nm; TREMMENT SYSTEM COSTS 
FOR GROt Ifni rm OWlnS 

f,EGlONM 2010 OXIDATlOli I\CTIV~TED DXIMTION ACTIVnm OXIDATION ~CTIVATElI REGIONAL REGIONAL REGIONAL 
fCENTRAL 2010 GROUP POND SLUDr,E PL~NT POND SLUDGE PLANT F'OND SlUDGE PLANT SYSTf_H SYSTEN SYSTEM 

HAP COLOIHA SERVICE GROLIP [tENSITY CAPITAL CAPlTI,L OIM COST DIM (05T TOT Al COST lOT Al. COST CAPITAL DIM COST TOTAL cnST 
NO, NAME GROIJP NO, CLnSS (cop/o,) COST COST l/itONTH liMONTH I/liO/UNIT liMO/UlIIT COST I/MOIHH liMO/UNIT 

----- ----------------------------- ----------- ------ -------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
166 L i f'S,,[. 125 [ 8,2 119,000 212,000 134 1,790 14 45 136,000 800 24 
242 Alvllre:;: 126 F 
405 L. BI.nco Helght;(N,llthPI,) 126 F 7.3 m,ooo 213,000 147 1,'114 14 41 140,000 940 23 
366 No,.,te 127 F 
367 So,bos. Lop., 1, 2, 3 127 F 
414 127 F 
415 Victoria Acres 127 F 
416 Delta Cou,t Sub 127 F 
418 Bulbosa-lopez t, 2, i 3 127 F 
420 Hile 9 Rd Suh 127 F 7.0 454,000 654,000 418 3,946 9 19 54~,000 4,940 19 
421 Flo,a 128 F 
430 M.,li n Sub II 128 F 12,8 213,000 345,000 219 2,520 II 31 230,000 1,770 21 
459 Rosedale Height. 121 F 
4.0 Hid-Way Vill.ge(Hid Volley) 129 F 
461 L. Pol •• II 129 F 9,2 401,000 590,000 377 3,669 9 21 472,000 4,180 20 
439 Avil. IS 130 F 
442 Tierro Sell. 130 F 
443 Tie"o P,ieto 130 F 
556 So Iii Sub 12 130 F 

3003 130 F 5,9 446,000 645,000 412 3,907 9 19 499,000 4,830 19 
515 Chapa IS 137 G 

3004 137 G B.6 117,000 208,000 131 1,768 14 45 159,000 780 27 
52:! Cuellar Ale. 1, 2, 3 138 G 
S2S Los C(lstillos/AguQ DulCE' 138 G 
535 Uo,no Srllnde U 138 G 
688 Angelo 138 G 10,4 65;1,000 887,000 570 4,887 3 15 821,000 8,070 19 
919 Cnlonl. L •• P.lo. 139 Y. 

920 Progre;o 139 1M 696,000 935,000 601 '5,071 7 IS 806,000 8,780 18 
516 Tidelond 140 H 
519 Copi .. llo P.'~ 140 H 
520 OlyoplC Sub 140 H 6,5 262,000 412,000 2&2 2,853 II 27 272,000 2,350 20 
774 Acevedo H 208 ~ 

5020 208 ft 
5021 208 h 6,9 205,000 334,000 212 2,464 12 32 223,000 1,680 21 

754 Lo~e.ide 209 /; 
756 QIJIlrto Vientos *U 209 h 
760 La rooeili. 209 n 
767 Carlr" 209 A 
770 Hilda II 209 A 8,8 446,000 645,000 412 3,907 9 19 543,000 4,330 20 
740 L. Hooa Rd 210 n 
718 Rulllitl?' Est. 210 A 
7S1 tieoo.josG, AI iel t1 110 h 

937 [lqSO'jr. tl3 210 5,7 199,000 3?b,OOO 207 2,4~1 12 32 21.1,000 1,610 21 
--------- ----------------------_. ---------------".--- - -- - - .. -----' -_ .. ------ -----_ .. ---------------- - ------------------------------------._-------- --- - ---------- ---_. --------

Subtotal 88 18,383,000.12,509,000 17,984 181,403 19,937,000 136,570 
HIMLGO COUNTY CLASS 2 GROUP 



TABLE A-5 ICon1,1 
MlTERIJI,TI'JE WASTEWATER TREATMnH smrM COSTS 
FOR GROUPEr' COLOIIIAS 

REGIONAL 2010 OXIDATlOIl l.nmm OXIlIATlDN ArTlVATElI OXlliATION /,CTlVATFl' REGIONAL REGIONAL REGIONAL 
ICENTRAL 20tO GROUP pom! SLUDGE PLANT POND SLUDGE ?lANT F'ONli SLUDGE PLAtiT SYSTf:M SYSTfli SYSTEM 

MoIP COLOIHI. 5fF:VJCE GHOIIP flENSlTY CAPITAL CI,f'IH.L om COST [liM COST TOTf.l COcT TmnL r.O"T CArml DiM COST TOTAL cnST 
110, NAitE GROIIP NO. CLASS Ic"p/od COST COST ~!;iONTH ~/HOHTH ~/HO!UHlT ~!IlO/UNlT COST ~/ftOHTH ~IMOIUHlT 

----- ----------------------------- ----------- ------ -------- ----------- ------ ----- ----------- ----------- --------.-- ----------- ---------- --------- -- -------.. ---
5 R.O,IJ, (Roger- Road) 101 
6 Tierra BueflO J1 I 2 tOl 

329 "'Jstin Gordens tot 
3050 tot 8.2 234,000 37'1,000 23B ::!,668 11 2'1 

90 Sandy Ridge t06 
798 ['oolittle Acros 106 2 6.B 119,000 712,000 134 1,790 14 45 

15 MonteHoyorISontoCruzGd,13) t07 
16 El Se," Subr 107 
92 Bar lIt 107 

301 Merrill 107 
320 Bor V 107 2 5.7 327,000 497,000 317 3,254 10 24 
111 JocK.on', New World/Orie,,1 114 
116 Pol .. ! Poloo •• 2 114 2 6.5 94,000 173,000 109 1,553 16 52 
232 L.J. Sub ., 115 
345 ftlb .. t. ftcre. 115 
371 Colonio !leI Valle 115 2 6.3 226,000 364,000 231 2,615 II 30 
347 Coloni. Gonzole. lilt 
351 Lo Polooo 116 2 5.3 102,000 185,000 Il7 1,629 15 49 
118 Lo, Sri"o. r.t 118 
119 Soo C.rlo, Cooounity 118 
120 Villorr •• I, D.T. Sub 118 
121 San Carlos ~cre5 118 
122 RonKin 118 
182 So.o 118 
201 Ruthven 118 2 6.4 502,000 711,000 456 4,186 E 18 
130 Delt. lIe.t Sub 122 
139 Cinco H.,'o"u. 122 
140 lop.riolt 122 2 5.0 203,000 331,000 210 2,450 12 32 
246 El loon 132 
445 Colonia Tijerina 132 
47B Hil. Dor. We.t Sub 132 
499 Oilvorez 14 132 
495 I1ps!!uHp. SI.lh lInH 11 132 
501 La Polo.o I I I If 132 

3051 Hilo Doco Sub 132 2 5.8 317,000 494,000 30B 3,194 10 24 
479 Sunrise StJb Unit 2 133 
493 P',osto Del Sol~ 133 
773 SIJnric.e Hill Sub m 7.0 370,000 576,000 368 3,609 9 21 
476 Chop a 14 m 
496 rh!lp'i 12 and other,,- 135 
967 H,d Volley E.t 13!i 2 ~.8 268,000 419,000 267 2,888 11 27 
510 los Reyes IIcrestt Il6 
514 1JE'5 Hllr Sub 136 9.4 234,000 374,000 238 2,668 II 29 
113 F roedot EstU 141 
174 Lohor.it. 141 
17S Hljl iendtl [II? Los Vega 141 7.1 220,0\10 356,000 226 '1 E"?E" 

.:.,oJl..! 11 30 
B Fiore,.ta 143 



TABLE A·5 (Cont.) 
I\lTER~IATJVE WI\STEWI.TEF: TREATMENT SY5m; COSTS 
FOR GROUm, COLON lAS 

r~EGIOIIAL 2010 ammON ACTlVA1Hi OXIM1WN "CTlVATElI OXJ['ATlOW ACTlVATHI RfGIotl"L RFGIONt.L REr.IOHm 
/CENTRAL 2010 GROUP POND SLUDGE fHNT POND "LUDGE PlMT POND SlUDGE PLAHT SYSTEM SYSTEM SYSTEM 

MAf· COLONIA SERVICE GROUP IIENSllr C!\pmL [I.PITAI om COST Olft COST TOTAL COcT T OJ AL COST CAPITAL DIM COST TOTAL enST 
NO. NME GROUP NO. ClASS (cop/oc) COST COST 1/ItDNTH I/~ONTH 1/I1O/UHlT I/MO/UNIT COS1 I/HONTH I/MO/UHlT 

----- -----~----------------------- ----------- .. _---- -------- ... _----- --- ----------- -----------. ----------. -- .. -------- ------------ ----------- ----------- -----------
9 Tier" Moria tll 143 4.7 89,000 165,000 104 1,500 16 54 

968 Florps 201 
969 Coioni. Rodrigue/Sullivon City 201 
970 Fisher 201 
974 Lo Auroro 201 
977 Son Miguel 201 
978 Lo, Cuevas 12 201 13.4 763,000 1,010,000 650 5t35~ 7 14 
960 Hovon. S'Jb ~O2 
981 HovQn,(Co .. unity)/HovQfl. Looos 202 2 5.4 152,000 260,000 164 2,065 13 38 
099 King Ronch II I 12 203 
702 EI Rio 203 2 8.7 194,000 320,000 203 2,391 12 33 
700 Nuevo Penito, 204 
701 PElnita§ 204 2 11.4 505,000 715,000 458 4,200 8 IB 
708 Perezville 205 
713 "oto 205 
717 Tierra H.rio/Volle Soc gello 205 
721 Plainview 20S 2 11,2 374,000 556,000 3::.5 3,520 9 22 
719 Los Trevino I, 2, 3, 4 207 
730 Acevedo t1 (E,quivel Jr) 207 
731 Acrvedo t2 (Esquiv.l) 207 2 13.4 382,000 566,000 361 3,565 9 21 
338 Goodwi n Heights U 211 
339 Poherino 211 
340 Kountry Hill Eet 211 2 7.1 180,000 300,000 190 2,284 12 34 
197 Reqol Est 212 
203 rol. f'ri.e North 212 
245 Bosh •• 111 212 
251 !\osh •• II 212 
254 Bo.sthll 12 212 
255 Bosho. t1 0 212 
256 Bash •• 16 212 
259 Ro"doiph/!\ornett II 212 
260 Cavo.::os, Ale>: 212 
261 Villa Copri 212 
262 L.ol, Corios II 212 
263 Rodriguez Est 12 212 
269 Coyne 212 
275 Hino.josG Ariel .2 212 
277 N. CulJntry Est 12 212 
278 RolMiolph/ilGr.ett .2 212 
746 JohR5on, Poui 212 
747 Lo Ho .. Rd. North 212 
749 Acevedo, Doniel So,b 212 
994 Bosho. 17 21? 

6021 B.sh •• MF 212 5.0 706,000 947,000 609 5,116 7 15 
821 6l'Ov~wood 213 
922 Perl as De HafollJQ m 2 ~.8 86,000 160,000 101 1,472 16 55 
333 B'az/ln, FnriqlJi' 214 



TABLE A·5 (Cont.) 
ALTERIlt,1JVE W~SlEiATER TRWMENT sysml com 
Fm: GHf1!JF'ED COLOtlI.AS 

':'61011'\. ~010 OXIMTlOtl mlVHED DXlIlhTlON AmVATEn OY.WATION ACTIVATED REGIOtiAL REGIONAL F;E610NI,l 
!CENTRAL 2010 GROUP POIW SlIJ[IGE PLANT PONII SLIIDGE PLANT POll[! SLUDGE ~LI\NT SYSTEH SYSTE,i SYSTEM 

MAP COLONIA SERVICE GROUP [lENS JTY CAPJTl.L CAPlm DiM COST niH COST TOTill COST TOTAL COST CAPITAL DiM CO:'T TOTAL rr'ST 
110. NilHE GROIIF' NO, CLASS (cop/od COST COST 1/"OIlTH I/MONTH l/MO/UNIT I/MO/UNIT COST $/HONTH I/MO/UNIT 

--- ----------- ------ -------,- --------- ._- ----------- ----------- ----------- ----------- ----------- ----------- ----------- -----------
334 eelso 214 
33~ ~OSho.ll i 13 m 
336 L. P.loo. Site, 214 
337 HUII.z Estotes 214 
343 Bosh •• 112 214 
986 211 5.3 213,000 145,000 m ~,S20 11 31 
188 Ch'l,a, Est II 215 
197 Wahon 215 
198 Hinojo •• , Arie! 13 215 
200 RocKy 21~ 
205 Chula Visto Acres 215 
235 IIQshot 15 215 
236 Bosho. 14 215 
248 I.. Ho •• Groye EstU 215 
267 B.sh •• tS/Country Est w, 215 
342 f,cl?\I~do t3 215 4.8 339,000 512,000 327 3,323 10 23 
280 Lind. Vist. Est(Populor) 216 
284 [lia.olld (Ll 21b 
288 H. Country Est II 216 
289 Tangerine E!.t 21. 
290 Monica Acres 216 6.S 257,000 404,000 257 2,817 II 27 
283 [lude Hill tI 217 
287 Veredo Tropical 217 

5002 217 
5003 217 4,9 117,000 208,000 131 1,768 14 4~ 
294 North Cross Est 218 
300 R.bbit PatCh I I 2 218 

5011 21B 2 < < J,J 138,000 240,000 IS? 1,953 13 41 
191 El Poroi'," I Rud)' Vel.) 221 
) 93 lo!:' E tliJnos 221 10.1 94,000 173,000 109 1 ,S~3 16 '"' J. 

194 11erra E,totes Sub 222 
195 ~r'YQn Anes 222 
214 Cantu, Jose 222 
227 Vol Verdf Nnrtll 222 
~28 Los Ninor, 222 
:~9 fi1 tlJ'. mlGdOir. '" 
309 ..Iordin Terrllce 22'2 
323 Stewort f'lole Sub t1 ?2? 

3052 StE'w,)ft Place Sub i2 222 
5006 222 
5007 222 
5009 :~~ 

~009 222 
5010 122 
om MIS 222 2 5.3 548,000 766,000 411 4,409 8 17 
190 If'o 1, R<l~on ~23 

702 C(llltlJ ([rj'lz) :'23 4,B 94,000 173,000 109 1 ,5~3 16 r, 
J. 



TABLE A·5 (Cont.l 
~llf.RNI\f1!iE .~ST'WI\1Ef; TREAHiEl1T SYSTEM COSTS 
FOR GROllF,[D fOLOtllAS 

REGlml~L 

/CENT~;"l 

Mr' COLONIA SERVJCE 
NO, NAME GROIIP NO, 

:>010 OXIDATJOij 
2010 GROUP POND 
Gf;OllP DENsm CAPITfIl 
CLASS I,aplac) COST 

I.rTlVI.TF!I OXIIiATlON 
SL!I[I!)E PLANT POND 

CAPITAL OIK COST 
COST S/MONTH 

ACT !VATEII OXI!IATION ACTlVATElI 
SlU[,GE PLAfH POND SLUDGE PlliNT 

DiM COST TOTrol CO~T TOTAL COST 
WIDNTH SlIiO/UNIT S/MO/UNIT 

RfGWNAI 
SYSTEM 

CIiPITfIl 
COST 

RE(;IOlIAl 
SYSTEM 

OIH COST 
S/MONTH 

REGIONAL 
SYSTEM 

TOTAL COST 
S/HO/UHIT 

----- ---------------------- -- ----- ----------- ------ --_ .. _--- ----------- --.--------- ------- ---- ----------- ----------- ----------- ----------- -------- --- -----------
988 Regency Acres 227 

5004 227 
5005 227 2 6.2 94,000 173,000 109 1,553 16 S2 

Sublotal 144 S8,561,000 SI3,049,000 sa,318 S37,994 

HIDALGO COUNTY TOTAl. 232 S25,:;o:"OOO n8,607,OOO $24,621 ~~'57, 391 S9,937,000 ~86,510 
==============:0:============':=========':::::::::::==:::::===========::================::::::;.:..:=====:=:=::==:===============:::::============:'::===::====:::;;..-:======::=====.:::======================== 

CANERON COUNTY CLftSS 1 GROUP 

1264 JlI inoi. lteights 403 0 
1334 Unna.ed B 403 0 4.8 91,000 168,000 106 1,524 16 53 113,000 560 27 
1273 CoroOQdo 404 0 
1~74 Pleasant Meadows 404 0 
7006 Unknown 404 0 
1272 Lo. Cuol •• 404 0 
1022 21 (Se. EI Jardinl 404 0 
1340 Unnaaed C 404 0 5.8 307,000 471,000 300 3,135 10 24 371,000 2,910 21 
lJ1l R IJnknQll/l Sub 301 K 
1305 S Clusler of houses along rd. 301 K 
1308 Q Unknown Sub 301 K 5,8 133,000 231,000 146 1,904 14 47 128,000 930 22 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Subtotal 

CAMERON COUNTY CL~SS 2 GROUP 

1115 MootalvG 
1119 Encantoda 
1117 EI CaJab" 
1297 Esc1lI'illo's 
1095 Villa Cavazo. 
1118 (EI) Ranchi to 
1112 La Palo •• 
1110 Polo Ariz •• ndi/Padilla 
1027 Ci,n.r •• ILi.on) 
1295 25 
1026 l. Co •• Del Nort. 
1241 Valle Heroo« 
1281 Valle Esco"dldo 
7005 Unknown 

Subtotal 

CAMERON COUHTY TOTftl 

11 

302 
302 
302 
302 
307 
302 
303 
303 
401 
401 
401 
405 
40S 
405 

14 

,. 
.J 

11.2 

6,9 

7,S 

2 ],5 

$531,000 .870,000 SZ3 S6,56' t612r000 H,400 

603,000 829,000 532 4,661 8 16 

251,000 J97 ,000 252 2,779 11 28 

300,000 462,000 294 3,092 10 25 

151,000 259,000 164 2,062 13 38 

$1,305,000 H ,947,000 n,243 S12,594 

U ,a36,000 $2,917,000 SI,796 SI9,ISB S612,OOO S4,400 
=;;;::::::::::::::::::.::::::==::==::=::=::::::::::==:::=====:::====:::::::=:::========== =::======::==~::::::::::==:::.:::::::=;;;:::==;;:==::::::=:::=::===::::;=-::: .~==;::==:::=:,::===::=,~=:::::======:===.:::::;=====:::=::=;:=========::=::::::;:::;.::============:::::===== 

GRftND TOTAL ?i7 sn,34!,000 $41,424,000 S26,417 S276,548 UO,549,OOO nO,970 
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