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I am interested in water and sewer service to my property located near/on C-Z 4/0^
I hope that the City of Liridsay at some point in the future will be able to provide these services to my
property. For this reason I would like to be included in the CCN for the City of Lindsay.

Sincerely,

eGe^-^r}- 45^=
Signature

Name

Z lo
Address

City, State, Tip

Phone Number
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REED, STOWE & YANKE

' A Limited Uability Company

' September 12, 2001

Mr. Warren Samuelson, Executive Secretary
Texas On-Site Wastewater Treatment Research Council

^ C/O Installer Certification Section, MC-178
P.O. Box 13087
Austin, Texas 78711-3087

' RE: Study to Determine the Magnitude of, and Reasons for, Chronically Malfunctioning On-
Site Sewage Facility (OSSF) Systems in Texas

' Dear Mr. Samuelson:

Reed, Stowe and Yanke, LLC (RS&Y) is pleased to provide the results of the "Study to Determine the
Magnitude, and Reasons for, Chronically Malfunctioning On-Site Sewage Facility (OSSF) Systems in
Texas" to the Texas On-Site Wastewater Treatment Research Council (Council).

Based on the results of the statewide survey administered for this project, the number of reported
chronically malfunctioning OSSFs in the State is approximately 148,573, which represents approximately

^ 13% of the OSSF systems represented by the survey results. These results indicate that there is a
potentially serious threat to human health and the environment due to the large number of chronically
malfunctioning OSSFs in Texas. As a part of this study, RS&Y evaluated reasons for chronically

^ malfunctioning OSSFs in Texas. Several of the key reasons for malfunction include the following:

• OSSF systems that are older and/or pre-regulatory tend to be problematic and have a higher
malfunction rate than newer OSSF systems. The reasons for this high rate of malfunction
include, but are not limited to; installation in improper soil types, installation in an undersized lot,
system is undersized for current uses, and improper operation and maintenance.

• Since the development of regulations, other types of problems related to OSSFs have emerged.
These problems are typically related to the need for on-going maintenance, which is a

^ requirement of many of the newer systems.

• Factors that contribute to malfunctions frequently include a lack of (1) public education programs
for OSSF owners, (2) effective enforcement programs, and (3) records about existing OSSF

' systems.

Developing solutions to the problems presented by malfunctioning OSSFs is a significant challenge facing
^ the State of Texas. Meeting this challenge will require the replacement of many OSSFs in the State and

the development and implementation of more effective education, management and enforcement programs
by local authorized agents and the TNRCC. Should you have any questions regarding the content of this
study, please contact Mr. Scott Pasternak at (512) 450-0991.

, Sincerely,

LLC
Reed, Stowe and Yanke, C

I _
1

5806 Mesa Drive, Suite 310 - Austin,TX 78731 - A(5t 2) 4S0-0991 • F (512) 450-0515
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EKECUTIVE SitmMARY

^ The State of Texas contains approximately 1.5 million households that rely upon on-site
sewage facility (OSSF) systems for wastewater disposal and the numbers are increasing
each year. Approximately 55,052 OSSF systems were installed in Texas in 1999, and

^ approximately 49,616 systems were installed in 2000. Unlike households connected to
centralized systems, households with OSSF systems are required to have a general
understanding of the operation and maintenance needs of the system in order to ensure

^ that it functions properly.

When an OSSF system is not functioning properly, it cannot only become an
inconvenience for the homeowner, but it can create threats to public health and the

^ environment. This threat to public health can reach beyond the individual household and
extend to the community at large. Recent research completed by the United States
Environmental Protection Agency (U.S. EPA) identified a number of public health and

^ -environmental problems related to the malfunction of OSSFs. Effluent from
malfunctioning OSSF systems can provide a medium for the transmission of disease. For
example, the U.S. EPA has estimated that approximately 169,000 viral and 34,000
bacterial illnesses occur each year as the result of drinking contaminated groundwater.
Malfunctioning OSSFs have been identified as a potential source of this contamination.
Within the context of the natural environment, malfunctioning OSSFs have also been
considered a primary reason for reduced harvests in many shellfish growing areas.

^ Project Overview

In 2000, the Texas On-Site Wastewater Treatment Research Council (Council)^
determined that there was a need to study the magnitude of, and reasons for, chronically
malfunctioning OSSFs in the State of Texas. Given the large size of Texas and the
various soil types and climate conditions within the state, the Council decided to

^ approach the research from a regional perspective. Reed, Stowe & Yanke, LLC (RS&Y)
was retained by the Council in October of 2000 to research the issues and factors that
contribute to OSSF malfunction, as well as determine the extent of the problem in the
various regions of Texas.

After reviewing the existing literature and the available data on OSSF systems, RS&Y
determined that the Council's project goals would best be attained through the^
administration of a survey to the Designated Representatives across Texas. It was
decided that Designated Representatives were the appropriate survey population due to
their comprehensive knowledge of issues related to OSSF malfunctions within their
respective jurisdictions. The survey contained questions that were designed to ascertain

h asd t id cs sucopcoverethe reasons for chronically malfunctioning OSSF systems an

1 EPA Guidelines for Management of Onsite/Decentralized Wastewater Systems (Draft). United States^
Environmental Protection Agency. September 26, 2000. Pages 1-2.
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system design, operation and maintenance, OSSF owner education, effective treatment
technologies, soil type, and climate conditions. The survey was mailed to 278

Designated Representatives in January of 2001.

Fiture ES.1 On-Site Wastewater Regions of Texas

Chart ES.1 Percentage of Chronically Malfunctioning OSSF Systems
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regions are presented in Figure ES.l. The analyzed survey results were successful in
fulfilling the project goals, and will be an important resource for OSSF professionals and
policymakers alike. Important trends in the factors that contribute to OSSF malfunction
were revealed through the survey results, as well as data that offers insight into the
number of chronically malfunctioning OSSF systems in the State of Texas.

Chart ES.1 shows the percentage of OSSF systems that were reported to malfunction
chronically in each region of the State. Statewide, approximately 13% of the OSSF

systems were reported to be chronically malfunctioning. Chart ES.2 shows the
approximate number of chronically malfunctioning OSSF systems by region. The total
number of chronically malfunctioning systems reported through the survey results in the
State was approximately 148,573. -

Chart ES.2 Total Number of Chronically Malfunctioning Systems per Region
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The actual total number of malfunctioning OSSF systems in Texas is certain to be higher,

as the survey's response rate was less than 100%. However, the rate of OSSF

malfunction for the entire State is still unknown and cannot be projected based on survey
responses. The project team determined that it would not be statistically valid to use the
regional rates of chronic OSSF malfunction for the jurisdictions that responded to the
survey, and extrapolate those figures to determine the rate of malfunction for all OSSF

systems across the State. Although it might be a useful exercise for the purposes of

antidotal discussion, it would not necessarily be representative of the opinions and

situations in the remaining jurisdictions.

9
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Document Format

^ This document is divided into five sections. Section 1 describes the methodology used to
determine the type of research instrument used in the project, the process of creating the
survey instrument, the survey distribution process, and the limitations of the survey. This

^ section also illustrates the regional approach used to analyze the survey results, including
a map that depicts the State of Texas divided into the five regions. A copy of the survey
questionnaire is located in Appendix A.

^ Section 2 presents the regional analyses of the survey results. The survey results are
presented from Region I through Region V, with the analyzed data discussed in the order

in which it was listed on the actual survey questionnaire. The survey results are

^ described in a text format as well as in various tables that illustrate the raw data results
and percentage ratios. Key findings from each region are summarized in the next section,
"Key Findings Summary" of the Executive Summary.

^ Section 3 of this report presents a regional comparison of the survey results from the five
regions of the State. This section compares and contrasts the significant factors in OSSF
malfunction reported in the survey results from each region. Section 4 discusses in detail

^ the major policy issues and key findings that resulted from the survey analysis presented
in Section 2. These policy issues are summarized on page xi of the Executive Summary.

The recommendations of the report are presented in Section 5. In this section, the project^
team has developed a set of recommendations based on the policy issues discussed in
Section 4. The project team would like to emphasize that the recommendations presented
in this discussion are not intended to provide a comprehensive resolution to all problems

^ effecting OSSF systems. The purpose of these recommendations is to highlight actions
that the Council could take based on the findings of this study. These recommendations
have also been developed to help identify and prioritize future Council research projects
based on the major reasons for malfunctioning OSSFs.

Key Findings Summary

Region I: Key Findings Summary

• Region I reported that approximately 8% of the OSSF systems in the reporting
jurisdictions were chronically malfunctioning.

. The age of the OSSF system was ranked as the highest contributor to malfunction.

^ I
Pre-regulatory "grandfathered" systems were found to be a severe contributor to
malfunction by 51 % of survey respondents and a moderate contributor by 29%.

. Operation and maintenance issues were ranked as the second highest contributor to

^ I malfunction. Problems with operation and maintenance practices were reported to

^ Study to Determine the Magnitude of.
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severely contribute to OSSF malfunction by 34% of the respondents and to

moderately contribute by 34%.

^ • The lack of education for OSSF owners was reported to contribute severely to OSSF
malfunction by 34% of the respondents and moderately contribute by 31%.

Additionally, 60% of the respondents in Region I reported that OSSF owners do not
^ receive sufficient information about how to properly operate their system.

• Region I did not report significant OSSF problems due to climate or a high water
tables and septic tanks/leaching chambers were reported to function well in the

^ region.

Region II: Key Findings Summary

ortinei thetOSSF gprnsys ems• Region II reported that approximately 12% of the
jurisdictions were chronically malfunctioning.

^ • The age of the OSSF system was ranked as the highest contributor to malfunction.
Pre-regulatory "grandfathered" systems were found to be a severe contributor to
malfunction by 22% of the survey respondents and a moderate contributor by 37%.

^ • The factors that contribute to OSSF malfunction in Region II were varied and were
fgenerally reported as being less severe than in other regions of the State. Areas o

concern for many respondents included: a lack of education for OSSF owners,
improper operation and maintenance, and problems with soils, such as tightly-packed^
clay soils that do not allow for proper leaching and fractured limestone soils that

`...,.. allow sewage to flow directly into the ground.

^ Region Ill: Key Findings Summary

^
• Region III reported that approximately 3% of the OSSF systems in the reporting

jurisdictions tend to chronically malfunction. This is the lowest reported rate of

OSSF malfunction for any region in the State.

• Region III had an unusually low response rate of 44% and the returned surveys only

^ represent approximately 32% of the total number of OSSF systems in the region.
Due to this low regional response rate and the lower OSSF representation, the results
from this regional analysis may not be representative of the OSSF issues in the entire

^ region, nor can they be assumed to represent the opinions of the majority of
Designated Representatives in the region.

• According to the Designated Representatives that responded to the survey, the age of
^ the OSSF system was ranked as the highest contributor to malfunction. Pre-

regulatory "grandfathered" systems were found to be a severe contributor to
malfunction by 50% of the survey respondents and a moderate contributor by 25%.

^ I
. Improper system design ranked as the second highest contributor to malfunction and

38% of the respondents reported that it severely contributes to malfunction, while

Study to Determine the Magnitude of
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^., 19% stated it was a moderate contributor. Examples of system design issues reported
in the region include OSSF systems that are too small for the sewage load from the

^ facility and lot sizes and/or drainfields that are too small.

Region IV: Key Findings Summary

i rtint thOSSFhf ems n e repo gsyst e• Region IV reported that approximately 12% o
jurisdictions were chronically malfunctioning.

^ I
. Soils were ranked as the highest contributor to OSSF malfunction in Region IV.

Soils were found to severely contribute to malfunction by 42% of the respondents and
to moderately contribute by 36%. Specifically, tightly-packed clay soils that do not
allow for proper leaching were reported to be severe contributors to malfunction by^
51% of the respondents and a moderate contributor by 22%.

• The age of the OSSF system was ranked as the second highest contributor to
malfunction. Pre-regulatory "grandfathered" systems were found to be a severe^
contributor to malfunction by 46% of the survey respondents and a moderate
contributor by 32%.

. Lack of education for OSSF owners was reported to contribute severely to

^ I malfunction by 28% of the respondents and moderately contribute by 46%.
Additionally, 85% of the respondents in Region IV stated that OSSF owners do not

^

receive sufficient information about how to properly operate their system.

• Operation and maintenance was generally reported to be a moderate contributor to
malfunction in Region IV. A total of 15% of the respondents reported that operation
and maintenance was a severe contributor to malfunction while 51%a reported it was a^
moderate contributor. Specifically, failure to renew maintenance contracts and failure
to add the proper disinfectant to the system were identified as the two main
contributors to malfunction under the operation and maintenance category.

^ Region V. Key Findings Summary

^ • Region V reported that approximately 19% of the OSSF systems in the reporting
jurisdictions were chronically malfunctioning. This is the highest reported rate of
malfunction for any region.

^

I
I ,
I

• Soil was ranked' as the highest contributor to malfunction, with 66% of the
respondents reporting severe contribution to malfunction, and 14% reporting
moderate contribution. Tightly-packed clay soils were reported to contribute severely
to malfunction by 69% of the respondents and moderately by 24%.

• High water tables were ranked as the second highest contributor to malfunction and
were reported to severely contribute to malfunction by 34% of the respondents and
moderately contribute to malfunction by 31%.

^ X Study to Determine the Magnitude of,
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The age of the OSSF system was ranked as the third highest contributor to^
malfunction. Pre-regulatory "grandfathered" systems were found to be a severe

^ contributor to malfunction by 55% of the survey respondents and a moderate

contributor by 31%.

. Lack of education for OSSF owners was found to severely contribute to malfunction

^ by 34% of the respondents and moderately contribute to malfunction by 45%.
Additionally, 79% of respondents in Region V stated that OSSF owners do not
receive sufficient information about how to properly operate their system.

I . Failure to renew maintenance contracts was reported to be a severe contributor to
malfunction by 48% of the respondents and a moderate contributor by 45%. A failure
to add the proper disinfectant to the system was reported to be a severe contributor by

38% of the respondents and a moderate contributor by 45%. These factors were the

n two main contributors to malfunction under the operation and maintenance category.

• One hundred percent of the respondents reported that aerobic system treatment

^ technologies function well and 93% reported that surface irrigation systems function

well.

SXH9psis of Policy Issues

Issue 1: Malfunctioning OSSFs are a significant problem in Texas based on the

^ results of the survey. In the State of Texas, there are approximately 148,573
chronically malfunctioning systems, which represents about 13% of all OSSFs.

^ Issue 2: OSSF systems installed in improper soil classes was the factor that had the

highest impact on OSSF system malfunction in Region N and Region V.

Issue 3: Malfunctions related to system age and "grandfathered" systems was the

^ category that consistently ranked as having the highest impact on the malfunction of
OSSF systems in Region I, Region II, and Region III. The age of the OSSF systems
was ranked as the second highest factor in Region N and the third highest factor in

^ Region V. The age of OSSF systems is also affected by several other factors, as

many older systems were installed prior to the development of regulations.

^ Issue 4: System operation and maintenance issues related to surface

irrigationlaerobic systems, such as a lack of maintenance contracts and improper
addition of disinfectant to the OSSF system, were the key reasons for malfunction in

^ Region IV and Region V.

Issue 5: A need for more education for OSSF system owners is a key issue.

Approximately 73% of responding Designated Representatives believe that OSSF

^ owners are not receiving adequate education regarding their systems.

^ Study to Determine the Mavzitude of.
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The resource guide should be developed in such a manner that the Designated
Representatives can use individual sections independent of information from other
sections. The resource guide should also include specific recommendations on steps that
could be taken to implement each topic. Additionally, the recommendations should be
based upon case studies of other Texas communities that have effectively developed and
implemented programs to address various OSSF problems.

^ Recommendation 4: Conduct Further Regional Research

In order obtain an understanding of the magnitude of, and reasons for, malfunctioning
OSSF systems in Region III, which includes the area of South Texas know as the Lower

^ Rio Grande Valley, the project team recommends that the Council fund additional
research in this area of the State. This research is needed because the survey response
rate for this region was significantly lower than the response rates for the other four

^ regions of the State. This research would ideally build from the research completed
'through this study.

This future research could be conducted through a combination of case studies,
interviews and/or surveys. This additional research could be especially helpful in
determining potential infrastructure or other resource needs in this area of the State.
Information gathered through the additional research would be valuable and useful for

^ Region III since there are several state and federal programs that can provide financial
assistance for water and wastewater infrastructure problems in the border region.

^.....-,
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