
Angelina & Neches River Authority
P.O. Box 387 • Lufkin, TX 75902 • 800-282-5634 • www.anra.org

Lake Sam Rayburn On-Site Sewage Facility (OSSF) 
Program Support and Attoyac Bayou OSSF Remediation
FINAL REPORT

Angelina & Neches River Authority



This Page Intentionally Blank



Lake Sam Rayburn On-Site Sewage Facility 
(OSSF) Program Support and Attoyac Bayou 

OSSF Remediation

FINAL REPORT
August 2016

Prepared by:

Brian Sims
Environmental Division Manager

Jeremiah Poling
Information Systems Coordinator

ANGELINA & NECHES RIVER AUTHORITY
PO Box 387

Lufkin, TX 75902

Funding support for this project was provided in part through a Clean Water Act §319(h) 
Nonpoint Source Grant from the Texas Commission on Environmental Quality (TCEQ) 

and the U.S. Environmental Protection Agency (EPA)

Federal ID# 99614618
Contract # 582-14-40162



This Page Intentionally Blank



Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation
Final Report
Contract # 582-14-40162

5

TABLE OF CONTENTS
LIST OF ACRONYMS............................................................................................................................................................................................... 8
DISCLAIMER........................................................................................................................................................................................................... 8

EXECUTIVE SUMMARY.............................................................................................................................................................................................. 9
Project Background......................................................................................................................................................................................... 11
Project Goals.................................................................................................................................................................................................... 11
Project Funding................................................................................................................................................................................................ 11
Summary of Accomplishments....................................................................................................................................................................... 12

OSSF Database Development....................................................................................................................................................................... 12
Electronic Document Capture...................................................................................................................................................................... 12
Collection of GPS Data and Mapping........................................................................................................................................................... 13
Identification and Replacement of Failing or Non-Existent OSSFs.............................................................................................................. 13
Data Collection and Analysis - Surface Water Quality ................................................................................................................................ 13
Monitoring.................................................................................................................................................................................................... 13

PROJECT OVERVIEW................................................................................................................................................................................................ 15
INTRODUCTION.................................................................................................................................................................................................... 17
PROJECT SIGNIFICANCE AND BACKGROUND.................................................................................................................................................... 17

Problem/Need Statement............................................................................................................................................................................... 17
Project Description.......................................................................................................................................................................................... 18

OSSF DATABASE DEVELOPMENT............................................................................................................................................................................ 21
TASK DESCRIPTION.............................................................................................................................................................................................. 23
SCOPE OF WORK.................................................................................................................................................................................................. 23
METHODS............................................................................................................................................................................................................. 24

Server Implementation................................................................................................................................................................................... 24
OSSF Database Development......................................................................................................................................................................... 24

Information Included in the OSSF Database................................................................................................................................................ 24
OSSF Database Relationships......................................................................................................................................................................... 26

RESULTS AND OBSERVATIONS............................................................................................................................................................................ 27
OSSF Database Features................................................................................................................................................................................. 27

User Interface................................................................................................................................................................................................ 27
Applications Module....................................................................................................................................................................................... 28
Maintenance Inspections  Module................................................................................................................................................................. 32
Complaints Module......................................................................................................................................................................................... 32
Licensed Properties Module........................................................................................................................................................................... 33
Property Owners Module................................................................................................................................................................................ 36
Reports Module............................................................................................................................................................................................... 37

DISCUSSION......................................................................................................................................................................................................... 37
Future Activities............................................................................................................................................................................................... 37

ELECTRONIC DATA CAPTURE.................................................................................................................................................................................. 39
TASK DESCRIPTION.............................................................................................................................................................................................. 41
SCOPE OF WORK.................................................................................................................................................................................................. 41
METHODS............................................................................................................................................................................................................. 42

Scanning of OSSF Records.............................................................................................................................................................................. 42
RESULTS AND OBSERVATIONS............................................................................................................................................................................ 44

Project Timeframe........................................................................................................................................................................................... 44
Scanning of Historical OSSF Permit Records................................................................................................................................................. 44

DISCUSSION......................................................................................................................................................................................................... 44

COLLECTION OF GPS DATA AND MAPPING........................................................................................................................................................... 45
TASK DESCRIPTION.............................................................................................................................................................................................. 47
SCOPE OF WORK.................................................................................................................................................................................................. 47
METHODS............................................................................................................................................................................................................. 48

Collection of GPS Data..................................................................................................................................................................................... 48
Integrating Historic GPS Data...................................................................................................................................................................... 48
Newly Licensed OSSFs................................................................................................................................................................................... 48

Mapping of OSSFs............................................................................................................................................................................................ 48



Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation
Final Report
Contract # 582-14-40162

6

TABLE OF CONTENTS

RESULTS AND OBSERVATIONS............................................................................................................................................................................ 49
Collection of GPS Data..................................................................................................................................................................................... 49

Integrating Historic GPS Data...................................................................................................................................................................... 49
Geocoding Address Data.............................................................................................................................................................................. 49
Alternatives to GPS and Geocoding............................................................................................................................................................. 49
OSSF Licenses by GPS Location Source......................................................................................................................................................... 49

Mapping........................................................................................................................................................................................................... 50
DISCUSSION......................................................................................................................................................................................................... 60

IDENTIFICATION AND REPLACEMENT OF FAILING OR NON-EXISTENT ON-SITE SEWAGE FACILITIES............................................................... 61
TASK DESCRIPTION.............................................................................................................................................................................................. 63
SCOPE OF WORK.................................................................................................................................................................................................. 63
PROJECT AREA..................................................................................................................................................................................................... 64
METHODS............................................................................................................................................................................................................. 65

Planning........................................................................................................................................................................................................... 65
Developing a List of Targeted Properties..................................................................................................................................................... 65
OSSF Grant Eligibility Requirements............................................................................................................................................................ 65
OSSF Grant Fact Sheets................................................................................................................................................................................. 67
OSSF Grant Application................................................................................................................................................................................ 67
OSSF Grant Scoring Criteria.......................................................................................................................................................................... 67
Scope of Work for System Design Services................................................................................................................................................... 68
Scope of Work for System Installation.......................................................................................................................................................... 68

Identification of Potential Failed OSSFs......................................................................................................................................................... 69
Consultation with Local Officials.................................................................................................................................................................. 69
OSSF Complaints and Violations.................................................................................................................................................................. 71
Field Reconnaissance and Inspections......................................................................................................................................................... 71
Public Meetings and Solicitations................................................................................................................................................................ 71

RESULTS AND OBSERVATIONS............................................................................................................................................................................ 72
OSSF Installation.............................................................................................................................................................................................. 72

Approved Applications................................................................................................................................................................................. 72
OSSF #1 and #2: NAC-001 RT and NAC-002 RT.............................................................................................................................................. 74
OSSF #3: NAC-003 TG....................................................................................................................................................................................... 78
OSSF #4: NAC-004 JDV..................................................................................................................................................................................... 80
OSSF #5: SH-001 JC.......................................................................................................................................................................................... 82
OSSF #6: NAC-005 RG...................................................................................................................................................................................... 84
OSSF #7: SH-002 CWC...................................................................................................................................................................................... 86
OSSF #8: NAC-006 SM...................................................................................................................................................................................... 88
OSSF #9: SA-001 BF.......................................................................................................................................................................................... 90
OSSF #10: SA-002 KN....................................................................................................................................................................................... 92
OSSF #11: SA-003 IPL....................................................................................................................................................................................... 94
OSSF #12: SA-004 CC....................................................................................................................................................................................... 96
OSSF #13: SA-005 EC........................................................................................................................................................................................ 98
OSSF #14: NAC-007 NC..................................................................................................................................................................................100
OSSF #15: SA-006 DB.....................................................................................................................................................................................102
OSSF #16: SA-007 KB.....................................................................................................................................................................................104
OSSF #17: SA-008 JC......................................................................................................................................................................................106
OSSF #18: NAC-008 JP...................................................................................................................................................................................108
OSSF #19: NAC-009 RC...................................................................................................................................................................................110
OSSF #20: NAC-010 CM..................................................................................................................................................................................112
OSSF #21: NAC-011 PR...................................................................................................................................................................................114
OSSF #22: NAC-012 RE...................................................................................................................................................................................116
OSSF #23: NAC-013 JE....................................................................................................................................................................................118

PUBLIC EDUCATION...........................................................................................................................................................................................120
DISCUSSION.......................................................................................................................................................................................................121

DATA COLLECTION AND ANALYSIS - SURFACE WATER QUALITY MONITORING................................................................................................123
TASK DESCRIPTION............................................................................................................................................................................................125
SCOPE OF WORK................................................................................................................................................................................................125



Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation
Final Report
Contract # 582-14-40162

7

TABLE OF CONTENTS

METHODS...........................................................................................................................................................................................................126
Data Collection...............................................................................................................................................................................................126

Monitoring Stations and Site Descriptions................................................................................................................................................ 126
Quality Assurance Project Plan.................................................................................................................................................................. 128
Surface Water Quality Monitoring Procedures.......................................................................................................................................... 128
Surface Water Quality Monitoring Parameters......................................................................................................................................... 129
Field Parameters......................................................................................................................................................................................... 129
Laboratory Analysis.................................................................................................................................................................................... 129
Texas Surface Water Quality Standards (TSWQS)...................................................................................................................................... 130
Nutrient Screening Levels........................................................................................................................................................................... 130
Contact Recreation Use.............................................................................................................................................................................. 130

Data Submittals.............................................................................................................................................................................................131
Data Analysis..................................................................................................................................................................................................131

Trend Analysis............................................................................................................................................................................................. 131
WATER QUALITY MONITORING RESULTS.........................................................................................................................................................132

Monitoring Station 20841 - Attoyac Bayou at FM 138................................................................................................................................133
Monitoring Station 20843 - Naconiche Creek at FM 95..............................................................................................................................140
Monitoring Station 20844 - Big Iron Ore Creek at FM 354..........................................................................................................................147
Monitoring Station 16083 - Waffelow Creek at FM 95................................................................................................................................154
Monitoring Station 16084 - Terrapin Creek at SH 95..................................................................................................................................161

HISTORICAL WATER QUALITY MONITORING RESULTS....................................................................................................................................168
Attoyac Bayou Watershed Protection Plan Development..........................................................................................................................168
Upper Neches River Basin Summary Report...............................................................................................................................................169

WATER QUALITY DISCUSSION...........................................................................................................................................................................172
PANORAMIC PHOTOGRAPHS............................................................................................................................................................................175

Benefits and Potential Uses..........................................................................................................................................................................175
Where to View the Panoramas......................................................................................................................................................................175
Monitoring Station 20841 - Attoyac Bayou at FM 138................................................................................................................................176
Monitoring Station 20843 - Naconiche Creek at FM 95..............................................................................................................................177
Monitoring Station 20844 - Big Iron Ore Creek at FM 354..........................................................................................................................178
Monitoring Station 16083 - Waffelow Creek at FM 95................................................................................................................................179
Monitoring Station 16084 - Terrapin Creek at SH 95..................................................................................................................................180

SUMMARY..............................................................................................................................................................................................................181
PROJECT ACTIVITY SUMMARY..........................................................................................................................................................................183

OSSF Database Development.......................................................................................................................................................................183
Electronic Data Capture................................................................................................................................................................................183
Collection of GPS Data and Mapping...........................................................................................................................................................183
Identification and Replacement of OSSFs and Public Education...............................................................................................................185
Data Collection and Analysis - Surface Water Quality Monitoring............................................................................................................186

REFERENCES...........................................................................................................................................................................................................187

APPENDICES...........................................................................................................................................................................................................191
APPENDIX A - Notice of Grant Availability.......................................................................................................................................................193
APPENDIX B - Project Overview Fact Sheet.....................................................................................................................................................194
APPENDIX C - Grant Selection Criteria Fact Sheet...........................................................................................................................................195
APPENDIX D - Grading and Scoring Criteria....................................................................................................................................................196
APPENDIX E - Frequently Asked Questions (FAQs) Fact Sheet.......................................................................................................................197
APPENDIX F - Grant Program Income Categories Fact Sheet.........................................................................................................................198
APPENDIX G - Homeowner Application...........................................................................................................................................................199
APPENDIX H - Scoring Criteria Form................................................................................................................................................................204
APPENDIX I - Public Notice Inviting Bids..........................................................................................................................................................205
APPENDIX J - Request for Proposals - OSSF Installation................................................................................................................................206
APPENDIX K - Request for Proposals Addendum No. 1- OSSF Installation ..................................................................................................232
APPENDIX L - Bid Calculation Worksheet ........................................................................................................................................................233



Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation
Final Report
Contract # 582-14-40162

8

LIST OF ACRONYMS

ANRA			   Angelina & Neches River Authority
AU			   Assessment Unit
BMP			   Best Management Practice
CRP			   Clean Rivers Program
CWA			   Clean Water Act
CZR			   Control Zone Rayburn
DO			   Dissolved Oxygen
EPA			   Environmental Protection Agency
FM			   Farm-to-Market Road
GIS			   Geographic Information Systems
gpd			   Gallons Per Day
GPS			   Global Positioning System
L			   liter
mg			   milligram
mg/L			   milligrams per liter
MHI			   Median Household Income
mL			   milliliters
MPN			   Most Probable Number
MPN/100 mL		  Most Probable Number per 100 milliliters
N			   Nitrogen
NCR			   Noncontact Recreation
NELAP			   National Environmental Laboratory Accreditation Program
OSSF			   On-Site Sewage Facility
P			   Phosphorus
PCR			   Primary Contact Recreation
PDF			   Portable Document Format
QAPP			   Quality Assurance Project Plan
S.U.			   Standard Units
SCR1			   Secondary Contact Recreation 1
SCR2			   Secondary Contact Recreation 2
SH			   State Highway
SWQMIS		  Surface Water Quality Monitoring Information System
TCEQ			   Texas Commission on Environmental Quality
TDS			   Total Dissolved Solids
TSS			   Total Suspended Solids
TSSWCB		  Texas State Soil and Water Conservation Board
TSWQS			  Texas Surface Water Quality Standards
TWRI			   Texas Water Resources Institute
µS/cm			   microseimens per centimeter
WPP			   Watershed Protection Plan

DISCLAIMER

Reference herein to any specific commercial products, process, or service by trade name, trademark, manufacturer, or other-
wise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the Angelina & Neches River 
Authority, the Texas Commission on Environmental Quality, or the United States Environmental Protection Agency.
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EXECUTIVE SUMMARY

Project Background

The purpose of the Lake Sam Rayburn On-Site Sewage Facility (OSSF) Program Support and Attoyac Bayou OSSF Remediation 
project is to identify and address non-point sources of bacteria and nutrients in the Attoyac Bayou watershed. Attoyac Bayou 
(Segment 0612) is listed as impaired for bacteria for failing to meet its designated use of Primary Contact Recreation. In the Attoyac 
Bayou Watershed Protection Plan (WPP), failed, improperly functioning, or non-existent OSSFs were identified in the WPP 
as the largest single contributor to bacterial loading in the watershed. 

Through the Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation project, the Angelina & 
Neches River Authority (ANRA) began implementing management recommendations listed in the Attoyac Bayou WPP. 
One of the WPP recommendations is the identification and replacement of failed OSSFs within the watershed. The 
project also begins the development of an OSSF database for the Sam Rayburn Control Zone, which can be expanded 
in the future to include the Attoyac Bayou watershed. The development of a watershed-wide OSSF database was also 
included as a management recommendation in the Attoyac Bayou WPP.

Project Goals

In order to address water quality concerns within the Attoyac Bayou watershed, this project was designed to meet several goals. 
The goals of the Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation were:

•	 Development of a database for storage and retrieval of OSSF information for permitted systems in counties in the 
Control Zone Rayburn (CZR), the 2000-ft buffer zone around Sam Rayburn Reservoir, as well as the unincorporated 
portion of San Augustine County (including the portion within the Attoyac Bayou watershed);

•	 Electronic capture of all documents related to permitted systems in the CZR and the unincorporated portion of 
San Augustine County (including the portion within the Attoyac Bayou watershed);

•	 Field collection of Geographic Information Systems (GIS) data for OSSFs in the CZR and the unincorporated por-
tion of San Augustine County (including the portion within the Attoyac Bayou watershed);

•	 Mapping of OSSFs in the CZR and the unincorporated portion of San Augustine County (including the portion 
within the Attoyac Bayou watershed);

•	 Identification and replacement of failing or non-existent OSSFs in the Attoyac Bayou watershed (located in Rusk, 
Shelby, San Augustine, and Nacogdoches counties).  Provide educational materials to the public;

•	 Water Quality Monitoring in the Attoyac Bayou watershed to determine effectiveness of Best Management Practic-
es (BMPs) to be implemented in the Attoyac Bayou Watershed Protection Plan.

Project Funding

Funding support for this project was provided in part through a Clean Water Act §319(h) Nonpoint Source Grant from 
the Texas Commission on Environmental Quality (TCEQ) and the U.S. Environmental Protection Agency (EPA).
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Project Title Lake Sam Rayburn On-Site Sewage Facility (OSSF) Program Support and Attoyac Bayou 
OSSF Remediation

Contractor Angelina & Neches River Authority (ANRA)

Federal ID# 99614618

Contract # 582-14-40162

Project Start Date September 1, 2013

Project End Date August 31, 2016

Total Budget $699,425

Federal Funds (60%) $419,655

Match Funds (40%) $279,770

Summary of Accomplishments

OSSF Database Development
As a task of this project, ANRA developed a data-
base for storage and retrieval of OSSF information 
for permitted systems in counties in the Control 
Zone Rayburn (CZR), the 2000-ft buffer zone 
around Sam Rayburn Reservoir, as well as the 
unincorporated portion of San Augustine County 
(including the portion within the Attoyac Bayou 
watershed).

The database allows for the storage of all data related 
to a system, including the property owner, mainte-
nance records, inspections, and complaints/viola-
tions. The ability to query this information makes 
operation of ANRA’s OSSF program much more effi-
cient in its day-to-day operations. Additionally, the 
ability to map complaints/violations may be useful to 
address water quality issues in the future.

Electronic Document Capture
ANRA has a repository of OSSF records for the Sam 
Rayburn Reservoir Control Zone dating back to 1972. 
During the period from December 2013 to February 
2015, ANRA converted 4,904 OSSF records from paper 
to electronic storage as Adobe PDF documents. Those 
4,904 records were comprised of a total of 62,184 
pages of documents. Data from these records were 
incorporated into ANRA’s OSSF database. Scanned 
electronic versions of the OSSF documents are linked 
and accessible from within the ANRA OSSF database.
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Collection of GPS Data and Mapping
ANRA conducted a desk review of existing data and the field col-
lection of Geographic Information Systems (GIS) data for OSSFs in 
the project area. Due to a lack of data on historically licensed OSSFs, 
ANRA was unable to pinpoint exact locations to all OSSFs within the 
project area. However, in the cases where we were unable to assign 
an exact address, we were able to assign the systems on a subdi-
vision level so that we had a general location of the OSSFs in the 
project area. Mapping of OSSFs in the project area was performed 
based upon the GPS data that was collected. 

Identification and Replacement of Failing or Non-Existent OSSFs
The primary goal of the Lake Sam Rayburn On-Site Sewage Facility (OSSF) 
Program Support and Attoyac Bayou OSSF Remediation project was the 
identification and replacement of failing or non-existent OSSFs in the 
Attoyac Bayou watershed (located in Rusk, Shelby, San Augustine, and 
Nacogdoches counties). Funds were available to install twenty-three 
(23) aerobic OSSFs. Although ANRA experienced some delays in the 
project, we were able to successfully install all of the available systems 
within the watershed.

Taking into consideration the state of some of the systems being re-
placed (and the fact that several of the properties had no sewage treat-
ment system at all), this project should result in a significant decrease in 
the amount of bacterial loading entering the Attoyac Bayou.

Data Collection and Analysis - Surface Water Quality 
Monitoring
Surface water quality monitoring was a component of this project, with 
the goal of determining the effectiveness of Best Management Practices 
(BMPs) to be implemented in the Attoyac Bayou WPP, such as the identi-
fication and replacement of failed OSSFs in the watershed.

Surface water quality monitoring was performed at five monitoring 
stations on a monthly basis for twenty-one (21) months over the period 
of October 2014 through May 2016. The monitoring stations chosen 
represent sites on both the main stem of the Attoyac Bayou as well as 
tributaries and had been monitored previously as part of the project 
that developed the Attoyac Bayou WPP.

Because of delays related to the timeframe of installing the OSSFs, the 
majority of the OSSFs were installed after the water quality monitoring 
component of the project had ended. Although the data could not be 
used to demonstrate BMP effectiveness, the results did verify data from 
previous monitoring activities. These stations will continue to be moni-
tored in future projects.
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PROJECT SIGNIFICANCE AND BACKGROUND

Problem/Need Statement

The purpose of this project was to identify and address non-point sources of bacteria and nutrients in specific areas in 
counties in the Control Zone Rayburn and  the unincorporated portion of San Augustine County (including the por-
tion within the Attoyac Bayou watershed).  Attoyac Bayou (Segment 0612), a classified water body in 307.10 Appen-
dix A of the Texas Surface Water Quality Standards, was listed as impaired for bacteria in the 2004 Texas 303(d) List. A 
concern for ammonia has also been identified for the Attoyac.   Attoyac Bayou is a rural stream that flows into Sam 
Rayburn Reservoir (Segment 0610), a classified reservoir, with the following designated uses: primary contact recre-
ation, public water supply and high aquatic life use. Although a bacterial impairment has not been identified for Sam 
Rayburn Reservoir, nutrient concerns for ammonia and nitrate have been identified.

Through a Clean Water Act §319(h) Nonpoint Source grant from the Texas State Soil and Water Conservation Board 
and the U.S. Environmental Protection Agency to the Texas Water Resources Institute, the Attoyac Bayou Watershed 
Partnership was formed. This stakeholder group was created to address impairments and concerns in the Attoyac 
Bayou and restore the water quality to the point that it meets applicable water quality standards. Through that assess-
ment and planning project, the Attoyac Bayou Watershed Protection Plan was developed. The Attoyac Bayou WPP iden-
tified numerous potential sources of bacterial loading, including OSSFs, wildlife, cattle, dogs, feral hogs, poultry litter, 
hunting camps, horses, and wastewater treatment facilities. Failed, improperly functioning or non-existent OSSFs were 
identified in the WPP as having the highest potential bacterial loading contribution to the watershed of all pollutant 
sources. 

INTRODUCTION

The Angelina & Neches River Authority (ANRA) has the responsibility for monitoring, protecting, and enhancing water 
resources in the Neches River Basin.  As part of ANRA’s functions in the basin, it conducts a robust surface water quality 
monitoring program. ANRA has also been authorized by the Texas Commission on Environmental Quality (TCEQ) to 
regulate and permit On-Site Sewage Facilities (OSSFs) in portions of the basin. ANRA has permitted OSSFs in the Con-
trol Zone Rayburn (CZR), the 2000-ft buffer zone around Sam Rayburn Reservoir, since the early 1970s. In 2009, ANRA 
became the Authorized Agent for the unincorporated portion of San Augustine County. In October 2015, ANRA’s OSSF 
Order was modified to include Angelina County in its jursidiction. 

Based upon water quality data collected by ANRA through the TCEQ’s Clean Rivers Program (CRP), a bacterial impair-
ment was identified for the Attoyac Bayou (Segment 0612). The Attoyac Bayou was listed as impaired for elevated 
bacteria in the 2004 Texas 303(d) List for not supporting its designated primary contact recreation use. 

ANRA participated in a collaboratove assessment and monitoring project, funded through a Clean Water Act §319(h) 
Nonpoint Source grant from the Texas State Soil and Water Conservation Board (TSSWCB) and the U.S. Environmental 
Protection Agency (EPA) to the Texas Water Resources Institute (TWRI), that resulted in the development of the Attoyac 
Bayou Watershed Protection Plan (WPP). Failed, improperly functioning, or non-existent OSSFs were identified in the 
WPP as the largest single contributor to bacterial loading in the watershed. 

The Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation project implements Management 
Recommendation 3 in the Attoyac Bayou WPP by identifying and replacing failed OSSFs within the watershed. The 
project also begins the development of an OSSF database for the Sam Rayburn Control Zone, which can be expanded 
in the future to include the Attoyac Bayou watershed. The development of a watershed-wide OSSF database was also 
included in Management Recommendation 3 in the Attoyac Bayou WPP.
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Project Description

ANRA developed the Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation project to imple-
ment portions of the Attoyac Bayou WPP and attempt to restore water quaility in the basin.

This project developed a database for storage and retrieval of information for OSSFs in the CZR and the unincorporat-
ed portion of San Augustine County.  The database will be used to track and map all permitted systems in those areas. 
The database tracking and GIS mapping of permitted OSSFs will provide a framework that ANRA can use in identify-
ing candidates for future OSSF replacement in subsequent projects. 

Failing or non-existent OSSFs in the area were identified through a combination of database tracking of complaints 
and violations, field reconnaissance and inspections, and consultation with local officials.  In order to reduce potential 
souces of pollution that may be contributing to bacterial impairments in the watershed, funds from the project were 
used to replace failed or improperly functioning OSSFs in the Attoyac Bayou watershed.

This project involved monthly surface water quality monitoring in the Attoyac Bayou watershed for a period of twen-
ty-one months. Water quality monitoring conducted under this project tested not only for bacteria but for nutrients 
as well, including parameters for which Attoyac Bayou and Sam Rayburn Reservoir have nutrient concerns. The goal 
of this portion of the project was to identify improvements in water quality following the replacement of failed or 
non-existent OSSFs, as well as monitoring effectiveness of BMPs established by the Attoyac Bayou WPP.  

Water quality data acquired during this project was collected under a TCEQ-approved Quality Assurance Project 
Plan (QAPP), allowing the data to be uploaded to the TCEQ’s Surface Water Quality Monitoring Information System 
(SWQMIS). By uploading the data to SWQMIS, the data is made available to TCEQ for consideration in future water 
quality assessments.

Attoyac Bayou at SH 7
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PROJECT GOALS

•	 Development of a database for storage and re-
trieval of OSSF information for permitted systems 
in counties in the Control Zone Rayburn (CZR), the 
2000-ft buffer zone around Sam Rayburn Reser-
voir, as well as the unincorporated portion of San 
Augustine County (including the portion within 
the Attoyac Bayou watershed);

•	 Electronic capture of all documents related to 
permitted systems in the CZR and the unincorpo-
rated portion of San Augustine County (including 
the portion within the Attoyac Bayou watershed);

•	 Field collection of Geographic Information 
Systems (GIS) data for OSSFs in the CZR and the 
unincorporated portion of San Augustine County 
(including the portion within the Attoyac Bayou 
watershed);

•	 Mapping of OSSFs in the CZR and the unincorpo-
rated portion of San Augustine County (including 
the portion within the Attoyac Bayou watershed);

•	 Identification and replacement of failing or 
non-existent OSSFs in the Attoyac Bayou water-
shed (located in Rusk, Shelby, San Augustine, and 
Nacogdoches counties).  Provide educational 
materials to the public;

•	 Water Quality Monitoring in the Attoyac Bayou 
watershed to determine effectiveness of Best 
Management Practices (BMPs) to be implemented 
in the Attoyac Bayou Watershed Protection Plan.
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OSSF DATABASE DEVELOPMENT
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TASK DESCRIPTION

This project involved the development of a database for storage and retrieval of OSSF information for permitted 
systems in counties in the CZR and San Augustine County. In developing the database, ANRA electronically captured 
all available documents related to permitted systems in the project area. As the Authorized Agent for the Control Zone 
Rayburn and the unincorporated portion of San Augustine County, ANRA possessed records for over 4,500 permitted 
systems, some of which date back to the 1970s. New records are being added constantly as new systems are installed.

The database tracking and GIS mapping of permitted OSSFs in the watershed will provide a framework that ANRA can 
use in identifying failing OSSFs within the watershed.

SCOPE OF WORK

Task 3 OSSF Database Development
Objective: To develop a database for the storage and retrieval of information related to permitted OSSFs in the 

Control Zone Rayburn (CZR), the 2000-ft buffer zone around Sam Rayburn Reservoir, as well as the 
unincorporated portion of San Augustine County.

Subtask 3.1: Server Implementation

Deployment of an ArcGIS server and a Structured Query Language (SQL) database server to provide 
the necessary framework on which the database will be built and hosted.

Subtask 3.2: Database Design

Design of a database to store information related to permitted OSSFs in the study area, including (but 
not limited to) the following information:
•	 Owner information;
•	 Property information;
•	 Permit number;
•	 System type;
•	 Inspections;
•	 Maintenance Contracts;
•	 Complaints and Violations; and
•	 Maps.

The design process will include both the creation of new modules as well as building upon and 
expanding existing database(s) to more fully incorporate information and integrate the information 
with Geographic Information Systems (GIS) mapping.

Subtask 3.3: Incorporation of Historical Data

ANRA possesses hardcopy records for OSSFs in the CZR dating back to the 1970s.  However, the 
majority of the files are not stored in an electronic format.  Provisions in the development of the OSSF 
database will be made for the data from these files to be entered into the database to create a more 
complete and accurate record of septic systems located within the CZR.

Subtask 3.4: Database Administration
On-going administration of the database server, including such activities as security, resource alloca-
tion, system maintenance, backup, recovery, and report generation.
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METHODS

Server Implementation

Two (2) Dell PowerEdge T620 servers and APC battery backup systems were purchased for this project. Microsoft SQL 
Server 2012 Standard and SQL Server Client Access Licenses were also purchased. These servers were utilized for the 
database development, electronic data capture, and mapping portions of the project. 

As the project continued and the amount of data being electronically stored increased, and because of the impor-
tance of this data (OSSF permit files), ANRA purchased two (2) Dell R510 servers to function as backup file servers. One 
server is stored within ANRA’s Central Office and the other is located off-site at another ANRA facility. This provides 
both redundancy in the data backups as well as preventing a total data loss in the case of a disaster (fire, flood, etc.) at 
one of the locations.

OSSF Database Development

The OSSF database was designed by ANRA staff in Microsoft Access format for later conversion to SQL. The database 
file is stored on ANRA’s server, with user accounts and password protection for use in a multi-user environment. The 
design process included both the creation of new modules as well as building upon and expanding existing databases 
to more fully incorporate the information with GIS mapping. The database is expandable, so additional modules can 
be added as future data needs arise.

Information Included in the OSSF Database
Data to be incorporated into the OSSF database come from numerous sources, including permit applications, OSSF 
informational records (complaint investigations, system designs, data provided by professional OSSF contractors, etc.), 
historical records, and Global Positioning System (GPS) data.

OSSF Permit Applications
Information entered into ANRA’s OSSF Database includes the fields located on ANRA’s Application for Permit to Con-
struct an On-Site Sewage Facility (OSSF) form, which is completed by all applicants for an OSSF permit. This form is 
required before a permitted system can be installed, and has been in use since 2011. Permit files from years prior did 
not necessarily contain the same level of information.

Information obtained from the permit application includes the property owner information (name, address, and 
contact information), property information (address, county, latitude, longitude), legal description of the property, 
structure/dwelling information (number of bedrooms, number of bathrooms, water supply, etc.) and OSSF designer/
installer contact information. A complete list of fields incorporated into the database is included in the following table.

OSSF Informational Records
Other available data stored in (or linked to) the OSSF database includes the system design, results of inspections 
and site evaluations, treatment system information, service contract information, and complaint investigations. This 
information is typically provided by trained and licensed professionals (such as Designated Representatives, Installers, 
Site Evaluators, and Maintenance Providers). Some of this information is entered directly into the database, and some 
will be electronically stored in a secondary data store that may be linked to the database. Examples of data stored in 
a secondary location include, but are not limited to, scanned .pdf versions of applications, designs, etc., as well as site 
inspection/complaint photographs. This data is stored separately from the OSSF database in order to minimize the 
database file size as well as to improve database stability. The data is linked to, and accessible from, the database.
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Information from OSSF Permit Application

Form Section Fields
Property Owner Information Property Owner’s First Name

Property Owner’s Middle Name
Property Owner’s Last Name
Property Owner’s mailing address – Street number and name
Property Owner’s mailing address – City
Property Owner’s mailing address – State
Property Owner’s mailing address – Zip
Property Owner’s phone number – Home 
Property Owner’s phone number – Work
Property Owner’s phone number – Cell
Fax Number
Email Address

Property Information Property Address – Street number and name
Property Address – City
Property Address – State
Property Address – Zip
County
Latitude
Longitude

Legal Description of Property Subdivision
Section
Block
Lot
Document
Volume
Page
Tax #
Acres
Lot Size
Description of Property Location

Structure/Dwelling Information Facility Type
Living Area (square feet)
Number of People
Number of Bedrooms
If Seasonal, months in use
Year Structure Built
Rental Property Y/N?
Water Saving Toilets Y/N?
Water Softener Y/N?
# Toilets
# Urinals
# Lavatories
# Showers
# Bathtubs
# Dishwashers
# Clothes Washers
# In-Sink Grinders
# Hot Tubs
Capacity of Hot Tubs (gallons)
Water Supply Type (Private well or Public Water Supply)
Name of Public Water Supply

On-Site Sewage Facility Designer/Installer Contact Information System Designer Name
System Designer Phone Number
System Installer Name
System Installer Phone Number
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Addresses
Address_ID
HouseNumber
Street
Address2
City
State
ZipCode

Persons
Persons_ID
Persons_Organization
Persons_Salutation
Persons_First_Name
Persons_Middle_Name
Persons_Last_Name
Persons_Suffix
Persons_Secondary_Contact
Address_ID
PhoneNum
PhoneMobile
PhoneWork
Fax
Email
Notes

Properties
Property_ID
LicenseNumber
Property_Owner_ID
Property_Address_ID
County
Subdivision
Section
Block
LotNumber
Document
Volume
Page
TaxNumber
Acres
ZoningClass
Latitude
Longitude
Notes

FacilityTypes
FacilityType_ID
FacilityType_Name
IsCommercial

DistributionSystemTypes
DistributionSystemType_ID
DistributionSystemType_Desc

SiteEvaluationInfo
SiteEvaluation_ID
Property_ID
Control_ID
DateOfEvaluation
Evaluator_ID
DidSitePassEvaluation
IsAerobicRequired
SoilDescription

WaterSupplySources
WaterSupplySource_ID
WaterSupplySource_Desc

Counties
County_ID
County_Name

TreatmentSystemBrands
TreatmentSystemBrand_ID
TreatmentSystemBrand

TreatmentSystem
TreatmentSystem_ID
Property_ID
DateInstalled
Installer_ID
Brand_ID
CapacityInGallons
DistributionSystemType_ID
Latitude
Longitude
Notes

ServiceInspectionTypes
ServiceInspectionType_ID
ServiceInspectionType_Name

ServiceProviders
Persons_ID
Persons_Organization
Persons_Salutation
Persons_First_Name
Persons_Middle_Name
Persons_Last_Name
Persons_Suffix
Persons_Secondary_Contact
Address_ID
PhoneNum
PhoneMobile
PhoneWork
Fax
Email
LicenseNumber
Is_Installer
Is_Inspector
Is_Sanitarian
Is_Active
BrandsHandled
Counties
Notes

ServiceInspectionReport
ServiceInfo_ID
Property_ID
ServiceDate
ServiceProvider_ID
Service_or_Inspection_Type
IsSystemInCompliance
IsRepairNeeded
Notes

ViolationTypes
ViolationType_ID
ViolationType_Name

Licenses
License_ID
Property_ID
LicenseeName_ID
LicenseNumber
LicenseType_ID
SystemTypeLicensed
DateIssued
ApplicationNumber
DateofApplication
DatePermitIssued
ApplicationFee
IsApplicationFeePaid
IsVarianceIssued
TypeOfVariance
SiteEvaluation_ID
Facility_ID
TreatmentSystem_ID
MaintenanceContract_ID
RequiredSprinklerApplicationArea
RequiredGallonCapacity
RequiredFieldLineType
RequiredFieldlineLength
OtherRequirements

LicenseTypes
LicenseType_Id
LicenseType_Name

Violations
LicenseViolation_ID
Control_ID
ComplaintOrViolation
Property_ID
DateReported
Complainant_ID
Violator_ID
Investigator_ID
ComplaintViolationType_ID
ActionTaken
ComplianceDate
IsComplianceConfirmed
isFineAssessed
FineAmount
IsFinePaid
Description
Resolved

Facilities
Facility_ID
Property_ID
Facility_Type_ID
Other_Facility_Type
Facility_Area
Number_of_People
Number_of_Bedrooms
Number_of_Toilets
Number_of_Urinals
Number_of_Lavatories
Number_of_Bathtubs
Number_of_Showers
Number_of_Washers
Number_of_Dishwashers
Number_of_Grinders
Water_Saving_Devices
SeasonPeriod
Number_of_Hot_Tubs
Capacity_of_Hot_Tubs
Has_Water_Softener
Year_Structure_Built
Is_Rental_Property
Water_Supply_Source_ID
Name_of_Water_Supply_System
Notes

Subdivisions
Subdivision_ID
Subdivision_Name

MaintenanceContracts
MaintenanceContract_ID
Property_ID
Maintenance_Contractor_ID
Effective_From_Date
Effective_To_Date
Notes

Angelina & Neches River Authority OSSF Database Relationships

Historical Permit Data
Historical permit data was incorporated into the OSSF database. Prior to database development, information regard-
ing permitted OSSFs was stored in hardcopy files as well as in Excel spreadsheets. Information stored in spreadsheet 
format has been directly imported into the OSSF database. Hardcopy permit files have been scanned to PDF format 
and linked to the database records.

OSSF GPS Data
ANRA collected GPS/GIS data for OSSFs in the project area from various sources for incorporation into the database. 
This data collection was performed in accordance with the Lake Sam Rayburn OSSF Program Support and Attoyac Bayou 
OSSF Remediation Quality Assurance Project Plan (QAPP) for Geospatial Data. Location points were primarily based upon 
addresses provided in the permit data, as well as geo-tagged photographs from inspections and complaint investiga-
tions.

The GPS/GIS data will be used for mapping of OSSFs in the project area. It is anticipated that the data will be useful in 
linking OSSF information, particularly complaint and violation data, with water quality issues.

GPS data collection and mapping is discussed in more detail later in the report.

OSSF Database Relationships

ANRA’s OSSF Database is a relational database. The table relationships are shown below.
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RESULTS AND OBSERVATIONS

The ANRA OSSF Database is designed for use in a multi-user environment and is stored on ANRA’s server. The data-
base was designed to record information related to property owners, permitted properties, maintenance inspections, 
complaints, and other OSSF-related data. The database is designed for use by both administrative personnel and OSSF 
Inspectors.

OSSF Database Features

User Interface
The information stored in the OSSF Database is available to the user through a User Interface Screen. 

The User Interface allows access to the following modules:

Applications - enter a new application or continue an application in process.

Maintenance Inspections - allows the user to enter information from maintenance inspections as provided to ANRA 
by contractors. The maintenance inspections are linked to the OSSFs by the license number.

Complaints - allows for the documentation of information related to complaint investigations. Complaint investiga-
tions are linked to individual OSSFs using the license number.

Licensed Properties - allows the user to access information related to licensed OSSF properties, as well as all infor-
mation linked to those properties (including PDF scans), such as site evaluations, treatment systems, maintenance 
inspections, complaints/violations, etc.

Property Owners - allows the user to see all properties and licenses by individual owners.

Reports - allows the user to generate reports of properties, licenses, and permits. Additional reporting options will 
be added as needed.
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Applications Module

By selecting Applications, the user is able to enter a new application or continue an application in progress. Informa-
tion from the application is entered through the Applications screens.
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Maintenance Inspections  Module

The Maintenance Inspection screen allows the user to enter information from maintenance inspections as provided to 
ANRA by contractors. The maintenance inspections are linked to the OSSFs by the license number.

Complaints Module

The Complaints screen allows for the documentation of information related to complaint investigations. Complaint 
investigations can be linked to individual OSSFs using the license number.
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Licensed Properties Module

The Licensed Properties screen allows the user to access information related to licensed OSSF properties, as well as all 
information linked to those properties (including PDF scans), such as site evaluations, treatment systems, maintenance 
inspections, complaints/violations, etc.
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Property Owners Module

The Property Owners screen allows the user to see all properties and licenses by individual owners.
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Reports Module

The Reports screen allows the user to generate reports of properties, licenses, and permits. Additional reporting op-
tions will be added as needed.

DISCUSSION

The development of an OSSF Database was a crucial step not only for this project, but also for the operation of AN-
RA’s OSSF program. The database allows for the storage of all data related to a system, including the property owner, 
maintenance records, inspections, and complaints/violations. The ability to query this information makes operation of 
ANRA’s OSSF program much more efficient in its day-to-day operations. Additionally, the ability to map complaints/vio-
lations may be useful to address water quality issues in the future.

During the course of this project, ANRA became the Authorized Agent and assumed control of OSSF permitting for 
Angelina County. At the time of acquisition, over 10,000 permit/license files were transferred from the Angelina County 
and Cities Health District to ANRA. Overnight, ANRA went from an OSSF program consisting of approximately 4,500 
permitted systems to over 15,000 permitted systems. Having this database implemented allowed for this transition to 
occur relatively smoothly.

Future Activities

The OSSF Database may be modified as needed to accomplish ANRA’s goals. This includes the creation of additional 
modules as required by future data needs, development of additional queries and reports, and incorporation with 
mapping functions. The database has fields for entering the latitude and longitude of the systems. As new systems are 
installed in ANRA’s jurisdiction, this data is recorded during site inspections and entered into ANRA’s database. This field 
verified data is then used for mapping purposes.

In future projects, ANRA hopes to partner with other Authorized Agents to develop a watershed database for the 
Attoyac Bayou. ANRA’s current database only houses data from the portion of the watershed within San Augustine 
County, as that is the only portion of the watershed for which ANRA is the Authorized Agent. Data sharing with the 
other entities (Nacogdoches County, Rusk County, and TCEQ Region 10 - Beaumont) may allow for such a database to 
be developed.
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ELECTRONIC DATA CAPTURE
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TASK DESCRIPTION

Task 4 Electronic Document Capture
Objective: To scan, organize, and store digital copies of all permitted OSSF records (approximately 4000 systems) 

in the CZR and unincorporated portion of San Augustine County, including the portion in the Attoyac 
Bayou watershed.

Subtask 4.1: Creation of Electronic Records 

Files related to permitted OSSFs will be digitally scanned and archived on a network server.

Subtask 4.2: Database Integration

Electronic records will be linked with the OSSF database for the purpose of easy retrieval.

In order to incorporate data into ANRA’s OSSF Database, it was necessary to scan, organize, and store digital copies of 
all permitted OSSF records in the project area. For this project, that included the Control Zone Rayburn, which is the 
2000-ft buffer zone around Sam Rayburn Reservoir, as well as the unincorporated portion of San Augustine County. A 
portion of the Attoyac Bayou watershed lies within San Augustine County. 

ANRA has a repository of OSSF records for the area around Sam Rayburn Reservoir dating back to 1972. These files 
include all documents related to a licensed OSSF, such as the application, system design and drawings, maps, permit 
to construct, license to operate, affidavits, etc. At the start of this project, ANRA had slightly more than 4,500 hardcopy 
permit files on hand. As ANRA is still actively permitting OSSFs in the project area, and has since added Angelina Coun-
ty to its OSSF jurisdiction, the number of permits maintained by ANRA is continually growing.

SCOPE OF WORK
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Example of scanned records stored for each licensed OSSF

METHODS

Scanning of OSSF Records

In order to scan and digitally store all OSSF records, ANRA leased a Xerox color copier/scanner/printer for the duration 
of this project. The scanner was configured to scan directly to a networked computer. As files were scanned, they were 
moved to the appropriate permit file folder on the server. Each permit is stored in a separate folder, which are sorted 
numerically, with the first permit beginning with file folder 000001. After files are relocated to the correct permit fold-
er, the individual files are renamed so that they are searchable. The folder containing scanned documents is linked and 
accessable from each permit record in ANRA’s OSSF Database.
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First OSSF License issued by ANRA (then known as the Neches River Conservation District), September 5, 1972
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RESULTS AND OBSERVATIONS

Project Timeframe

A part-time employee was tasked with electronically capturing and renaming of files for this portion of the project. 
Scanning of the historical OSSF records began in December 2013. Although the scanning of documents is still ongo-
ing, and will continue in the future, the electronic capture of the historical records was completed in February 2015. 

Scanning of Historical OSSF Permit Records

During the period from December 2013 to February 2015, there were 4,904 OSSF records converted from paper to 
electronic storage as Adobe PDF documents. Those 4,904 records were comprised of a total of 62,184 pages of docu-
ments.
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DISCUSSION

Historically, permit files had been stored in a combination of spreadsheets and hardcopy records (file folders, bound 
journals, index cards, etc.). Hardcopy storage of these records provide no safeguard or backup in the case of disaster 
(flood, fire, etc.). Spreadsheets were useful in finding data in the hardcopy records, but having the scanned data avail-
able in the database makes the program function much more smoothly.

During the course of this project, ANRA became the Authorized Agent and assumed control of OSSF permitting for 
Angelina County. At the time of acquisition, over 10,000 permit/license files were transferred from the Angelina Coun-
ty and Cities Health District to ANRA. Overnight, ANRA went from an OSSF program consisting of approximately 4,500 
permitted systems to over 15,000 permitted systems. Having this database implemented allowed for this transition to 
occur relatively smoothly.
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COLLECTION OF GPS DATA AND MAPPING
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TASK DESCRIPTION

For this portion of the project, ANRA personnel collected Global Positioning System (GPS) and Geographic Information 
Systems (GIS) data for permitted OSSFs within the project area from various sources.

GPS and GIS data acquired for this project were collected in accordance with the Lake Sam Rayburn OSSF Program Sup-
port and Attoyac Bayou OSSF Remediation Quality Assurance Project Plan (QAPP) for Geospatial Data.

SCOPE OF WORK

Task 5 Collection of GPS Data and Mapping
Objective: To collect GIS data associated with permitted OSSFs in the CZR and the unincorporated portion of San 

Augustine County.

Subtask 5.1: Desk Review 

A systematic review of permitted OSSFs in the study area to determine which systems do not have 
GPS data associated with them.

Subtask 5.2: Field Collection 

Reconnaissance of permitted OSSFs in the study area, with acquisition of GPS data for systems that do 
not have this information available.

Subtask 5.3: Mapping

Mapping of permitted OSSFs in the study area using ArcGIS.
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METHODS

Collection of GPS Data

ANRA collected GPS data for OSSFs in the project area from various sources for incorporation into the OSSF Database. 

Integrating Historic GPS Data
Where available, street address data from previously permitted systems was used for geocoding OSSFs to the owner’s 
street address. There are distinct limitations to using street address data, as this data cannot directly pinpoint the OSSF 
location. However, street address data can identify land parcels or street address locations in which a permitted OSSF 
has been installed.  The minimum required fields for geocoding a street address are street address number, street 
name, town/city, and/or zip code. In many cases, GPS data from historically licensed systems was not readily available. 
Data from already licensed systems was extracted from the following sources:

•	 The address on record for the owner/property was geocoded using Esri’s geocoding service.
•	 For physical addresses that are not geocodeable, such as rural routes, an effort was made to match the ad-

dress to current 911 address databases.
•	 For Post Office Boxes, an attempt was made to locate the property using the property description.
•	 Photo interpolation using Google Earth or Google Maps was also used.

The addresses on record for each licensed property were run through an address verification/update service to at-
tempt to update any rural route addresses to current 911 geocodable addresses. The resulting addresses were geocod-
ed using a geocoding service such as those available from Esri and Google. The resulting locations were then verified 
to see if they were within the jurisdictional area covered by the OSSF permitting program. For locations/addresses that 
do not geolocate within the jurisdictional area, if the licensed OSSF was assigned to a specific subdivision, the location 
was assigned to an arbitrary point near the center of the assigned subdivision. For all remaining licenses, an attempt 
was made to locate the property using the property description provided with the license. If at all possible, a location 
was assigned in the general area described in the license documentation. 

Photo interpolation using Google Earth or Google Maps was used to identify some properties. The resulting location 
data was assigned to the appropriate licensees in the database, and tagged to indicate how it was derived, thus indi-
cating expected accuracy (e.g. “cam/google”, “handheld GPS”, “geocoded address”, “georeferenced plat”, “subdivision 
center”, “general location only, unable to locate precisely”, “Unable to Locate”).

ANRA may revisit the data for less precisely located systems and attempt to improve the location accuracy using all 
available data saved with the license, including, but not limited to: specific driving directions, section/block/lot info for 
subdivisions, property owner information available from the County Appraisal districts, etc.
	
Newly Licensed OSSFs
For newly permitted and installed systems, as well as systems with complaint investigations, GPS data was recorded 
using one of the following methods:

•	 A digital camera that geotags the photos
•	 Smartphones (e.g., Apple iPhone) running a GPS collection application (e.g., Motion-X GPS)
•	 A dedicated mapping-grade GPS unit (sub-meter accuracy after post-processing)

Mapping of OSSFs
Mapping for this project was done using Esri’s ArcGIS software. ANRA maintains licenses for ArcGIS Server, ArcGIS 
Desktop Basic, ArcGIS Desktop Standard, and ArcGIS Spatial Analyst.
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RESULTS AND OBSERVATIONS

Collection of GPS Data

Going into the project, the expectation was that ANRA would be able to use property addresses to geolocate the bulk 
of the historically licensed systems. ANRA possessed some historically collected GPS data, and we anticipated that more 
of that data would be able to be utilized in this project. Unfortunately, most of that data was not as useful as expected.

Integrating Historic GPS Data
ANRA began this project with just under 5,000 licenses with no location data assigned, ANRA had previously collected 
606 GPS historic data points into a spreadsheet, but due to missing information, duplicated data, and some points that 
appeared to have been collected for purposes other than locating OSSFs, we were only able to match 291 of them to 
licenses. However, we did find handwritten latitude/longitude pairs collected using the same handheld GPS devices 
on the system install checklists of approximately 49 more systems. This brought the historically collected total up to 
340 systems. As we continue to reference scanned license documentation and attempt to increase the precision of 
location data, we expect to find more handwritten GPS data.

Geocoding Address Data
During the course of this project, ANRA discovered a lack of property addresses for a large percentage of the histori-
cally licensed systems. As ANRA began processing the data, we found that the “property addresses” recorded in files 
for more than two thirds of our licenses were actually mailing addresses for the property owners, and in a lot of cases, 
there was no property address at all. This turned out to be mostly due to the fact that the bulk of our OSSF licenses 
had been issued for new construction properties before a street address was assigned to the property. This coupled 
with the fact that a lot of these lake properties are vacation homes, resulted in a large portion of the licenses geocod-
ing in Houston or Dallas. Some property owner addresses geocoded as far away as California and Colorado. The end 
result was that ANRA only had 600 usable locations from the geocoded data.

Alternatives to GPS and Geocoding
As ANRA attempted to find a solution for locating the remaining licenses that would be usable from a labor and cost 
standpoint, it became apparent that we would have to accept a lower accuracy on the locations than we had initially 
planned. 

ANRA was able to locate 37 OSSFs using driving directions, but a large number of the older licenses only had vague 
driving directions using landmarks that no longer exist. By taking descriptions from multiple properties that refer-
enced the same landmark (i.e. “Old Blu’s Store”) we were able to reasonably estimate the location of some of the more 
frequently cited landmarks and assign “general area” locations to 63 more licenses. ANRA also attempted to locate 
properties using subdivision plats and county appraisal district data, and were able to locate 350 more using that 
method. 

The process of trying to identify specific system locations using these methods was very labor intensive, taking as 
much as 30 minutes to derive a location for a given property. Because ANRA still had over 3,000 licenses to locate, and 
did not have the time, funds, or staff to dedicate approximately 1,500 hours to locating all of the licenses individually, 
it was decided that we would assign the systems without specific information to the center of the subdivisions where 
the systems were installed. There were 156 subdivisions located, and 3,387 licenses assigned locations at subdivision 
centers.

OSSF Licenses by GPS Location Source
Using the described methods, ANRA was able to assign GPS locations to 5,234 OSSFs within the Control Zone Rayburn 
and the unincorporated portion of San Augustine County.
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OSSF GPS Locations by Source

GPS Location Source Number of 
Licenses

OSSF location assigned to the center of the subdivision 3,387

Geocoded Address 600

GPS-Enabled Camera / Photographic Interpolation using Google Earth of Google Maps 454

Georeference plat of county appraisal district data 350

Historical data recorded by handheld GPS 340

Assigned to general area only (Unable to locate property precisely) 63

Driving directions as recorded on permit application 37

Unable to locate OSSF 3

TOTAL as of 07-13-2016 5,234

Mapping

Using the GPS data acquired through this project, ANRA created maps of the OSSFs located in the Control Zone Ray-
burn and the unincorporate portion of San Augustine County using Esri’s ArcGIS program.

For OSSFs that had to be assigned to the subdivision level, those systems are represented as a dot located at the cen-
ter of the subdivision, with the number of systems assigned to that subdivision being shown. As additional GPS data 
is collected in the field, it will be possible to relocate systems from the center of the subdivision to the actual physical 
location.

A map of Sam Rayburn Reservoir showing the OSSFs within the Control Zone Rayburn is included on the following 
page. Additional maps show greater detail by providing close-up views of sections of the reservoir. 
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DISCUSSION

Through this project, ANRA was able to collect or assign GPS data for permitted OSSFs within the Control Zone Ray-
burn and the unincorporated portion of San Augustine County, as well as generate maps depicting the locations of 
those systems.

Due primarily to a lack of accurate property addresses for historical licenses, we were unable to assign exact locations 
to the majority of the systems. Because of this, it was necessary to assign over half of the permitted systems at the 
subdivision level. While this is not ideal due to an inability to pinpoint the exact location of an individual OSSF, having 
the systems assigned to the subdivision level allows ANRA to easily visualize areas where there are large clusters of 
OSSFs. With this information, it should be easier to identify areas where monitoring and/or OSSF inspections may be 
necessary due to the potential for OSSF system failure impacting water quality.

Moving forward, ANRA is collecting GPS data for all permitted systems. This information is requested on the applica-
tion for a permit to construct an OSSF, and the data is verified by ANRA’s OSSF Inspector at the time of final inspection 
of the installed system. 
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IDENTIFICATION AND REPLACEMENT OF FAILING OR 
NON-EXISTENT ON-SITE SEWAGE FACILITIES
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TASK DESCRIPTION

In the Attoyac Bayou Watershed Protection Plan, failing On-Site Sewage Facilities (OSSFs) were listed as one of the pri-
mary contributors to bacterial impairments within the watershed. The goal of this project task was to identify failing 
OSSFs within the Attoyac Bayou watershed and replace them with new aerobic OSSFs in order to address improper 
disposal of sewage. Funds were available to install twenty-three (23) aerobic OSSFs. 

SCOPE OF WORK

Task 6 Identification and Replacement/Installation of Failing or Non-Existent OSSFs 
and Public Education

Objective: To identify and replace failing OSSFs and install non-existent OSSFs in the portion of the Attoyac 
Bayou watershed located in Nacogdoches, San Augustine, Rusk, and Shelby Counties.  Provide public 
with educational material on the maintenance of OSSFs.

Subtask 6.1: Planning

ANRA will develop a list of targeted properties for replacement of failing OSSFs or installation of OS-
SFs when non-existent.  ANRA will develop a Scope of Work for soliciting bids from registered septic 
system designers and installers.

Subtask 6.2: Identification of Potential Failed OSSFs 

ANRA will identify potential failed or non-existent OSSFs in the Attoyac Bayou watershed by one (1) or 
more of the following methods:
•	 Consultation with local officials (county judges, justices of the peace, etc.);
•	 OSSF complaints and/or violations;
•	 On-site reconnaissance and inspections; and
•	 Public meetings and solicitations (if necessary to reach threshold number of systems).

Subtask 6.3: Public Education 

Educational materials will be provided to homeowners in order to give them the information neces-
sary to properly maintain their OSSFs. Materials must be first provided to the TCEQ PM for review and 
approval before distribution.

Subtask 6.4: Replacement of Failed OSSFs

Failed or non-existent OSSFs identified by ANRA will be professionally designed and installed by regis-
tered designers and installers.

Photographic documentation will be used for before/after comparisons to show that sources of NPS 
pollution have been addressed and remedied.

Subtask 6.5: Invoice Processing 

ANRA will process invoices and distribute funds to system designers and installers for work conducted 
in order to design and install failing or non-existent OSSFs.
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PROJECT AREA

The project area for the entire grant project (database development, mapping, OSSF replacement, and water quality 
monitoring) covers the Control Zone Rayburn, the unincorporated portion of San Augustine, and the Attoyac Bayou 
watershed. Because OSSF installation was being done to implemement activities identified in the Attoyac Bayou Water-
shed Protection Plan, the project task related to OSSF replacement was strictly limited to the Attoyac Bayou watershed. 
The Attoyac Bayou lies within portions of Rusk, Shelby, Nacogdoches, and San Augustine Counties.
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METHODS

Planning

In order to begin replacing failed OSSFs, it was necessary for ANRA to develop a list of targeted properties. ANRA also 
had to develop a Scope of Work for the design and installation of the systems, as well as contract with a system de-
signer and installer.

Developing a List of Targeted Properties
Failing or non-existent OSSFs in the project area were identified through a combination of consultation with local 
officials, database tracking of complaints and violations, and field reconnaissance and inspections.  These activities are 
discussed in detail in the section entitled “Identification of Potential Failed OSSFs.”

In order to solicit applicants for the project, ANRA developed a set of eligibility criteria to qualify for a grant that would 
cover 100% of the costs of an aerobic OSSF (including design, permitting, installing, and filing affidavits with the 
county clerk). Anticipating a competitive awards process, due to expecting to receive more applications than available 
systems, a scoring methodology was also developed. The grant eligibility requirements and application scoring criteria 
were approved by ANRA’s Board of Directors on February 10, 2015.

OSSF Grant Eligibility Requirements
The following eligibility requirements were approved by ANRA’s Board of Directors:

•	 The residence must be within the portion of Nacogdoches, San Augustine, Shelby, or Rusk Counties that lies within 
the Attoyac Bayou watershed;

•	 The residence must be a single family home served by a septic system;

•	 The applicant must own the property;

•	 The home must be the applicant’s primary residence and be occupied for the majority of the year;

•	 The property must have a septic system that has failed or have no septic system to treat sewer discharge. Septic 
systems that are inappropriate for the soil type may also be considered if sufficient funding is available;

•	 Eligible sites will be limited to those where the household qualifies as low income (<80% of the area median 
income or federal poverty level), very low income (<60% of the area median  income  or  federal   poverty   level), 
or extremely low income (<30% of the area median  income  or  federal  poverty  level)  as defined by TEX. GOV’T 
CODE § 2306.004;

•	 Priority will be given to properties within 2000 feet of an impacted waterbody.

From the outset, ANRA had decided to seek the assistance of the County Judges and County Commissioners of the 
affected counties in order to narrow the focus of the search and shorten the search time. Although there was strong 
support of the project from county officials, numerous local issues (geographical, demographics, availabillity of re-
sources, etc.) made it difficult for them to identify applicants. With the exception of Nacogdoches County, which has 
a larger population living within the watershed, as well as a dedicated Environmental Health Director, the process of 
soliciting applicants through each county government was not very productive.  ANRA had great difficulty getting 
applicants for the project, which delayed the start of the design and installation phase by over a year. 

Perhaps the greatest limiting factor in the initial solicitation of applicants was the income eligibility requirements. Be-
cause of ANRA’s desire to help those most in financial need, the staff recommendation to the Board of Directors was to 
base income requirements on the federal poverty limit. The eligibility requirements were set so that in order to qualify 
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Annual Maximum Gross Income Categories (Based on Federal Povery Guidelines)

Persons in Family/
Household Poverty Guideline Low Income 

<80% of Poverty Level
Very Low Income 

<60% of Poverty Level

Extremely Low 
Income 

<30% of Poverty Level

1 $11,670 $9,336 $7,002 $3,501

2 $15,730 $12,584 $9,438 $4,719

3 $19,790 $15,832 $11,874 $5,937

4 $23,850 $19,080 $14,310 $7,155

5 $27,910 $22,238 $16,746 $8,373

6 $31,970 $25,576 $19,182 $9,591

7 $36,030 $28,824 $21,618 $10,809

8 $40,090 $32,072 $24,054 $12,027

Initial Grant Income Requirements, Approved 2/10/2015

Based on these guidelines, approved by ANRA’s Board of Directors on February 10, 2015, the total household income 
for a family of four had to be below $23,850 per year in order to qualify for the grant program. Although these limits 
were set with the intentions of helping those in the most need of financial assistance, the income requirements that 
were set proved to be too low, and excluded most interested parties. With these guidelines in place, only one appli-
cant was able to meet the income requirements for the grant program.

After reevaluation, it was determined that ANRA needed to increase the income limits in order to allow more people 
to participate in the grant program. The income requirements, originally based on the federal poverty level, were 
modified to be based upon the Mean Household Income (MHI) of the watershed. The revised income requirements, 
shown below, were presented to and approved by ANRA’s Board of Directors on  September 29, 2015.

Annual Maximum Gross Income Categories (Based on Median Household Income)

Persons in Family/
Household 50% of MHI 75% of MHI 100% of MHI 125% of MHI 150% of MHI

1 $14,441 $21,661 $28,882 $36,102 $43,322

2 $16,504 $24,756 $33,008 $41,260 $49,511

3 $18,567 $27,850 $37,134 $46,417 $55,700

4 $20,630 $30,945 $41,260 $51,574 $61,889

5 $22,280 $33,420 $44,560 $55,700 $66,840

6 $23,931 $35,896 $47,861 $59,826 $71,792

7 $25,581 $38,371 $51,162 $63,952 $76,743

8 $27,231 $40,847 $54,463 $68,078 $81,694

Revised Grant Income Requirements, Approved 9/29/2015

for a grant, the income had to fall within either the low income, very low income, or extremely low income.
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The income eligibility requirements were modified to remove this statement:

•	 Eligible sites will be limited to those where the household qualifies as low income (<80% of the area median 
income or federal poverty level), very low income (<60% of the area median  income  or  federal   poverty   level), 
or extremely low income (<30% of the area median  income  or  federal  poverty  level)  as defined by TEX. GOV’T 
CODE § 2306.004.

and replace it with this one:

•	 Eligible sites will be limited to those where the household income is at or below 150% of the Median Household 
Income (MHI), based on household size. The MHI used for eligibility determination is based on the average MHI for 
Rusk, Shelby, Nacogdoches, and San Augustine Counties. Priority will be given to individuals and households with 
lower Median Household Incomes.

Under the revised guidelines, a family of four had to earn less than $61,889 per year to qualify for the grant program, 
compared to $23,850 per year under the prior guidelines. This expansion of the income eligibility requirements was 
the crucial step that allowed the project to proceed, as it was now possible to identify enough eligible applicants to 
successfully complete this task of the project.

OSSF Grant Fact Sheets
Fact sheets about the project were developed and distributed to the public, as well as to county officials. Fact sheets 
are included in the Appendices.

Appendix A - Notice of Grant Availability
Appendix B - Project Overview Fact Sheet
Appendix C - Grant Selection Criteria Fact Sheet
Appendix D - Grading and Scoring Criteria Fact Sheet
Appendix E - Frequently Asked Questions Fact Sheet
Appendix F - Grant Program Income Categories Fact Sheet

OSSF Grant Application
ANRA developed a grant application packet for homowners to submit for consideration of a grant to replace their fail-
ing OSSF. The application asked for the homeowner contact information and physical address of the property, as well 
as a series of questions pertaining to the property and the septic system at the location. The homeowner was asked to  
provide information pertaining to household income to determine eligibility. Questions about the age and condition 
of their current OSSF, including the extent of failure, was used to determine if a site visit was necessary. Homeowners 
were asked to provide proof of ownership, proof of income, and proof of electric service. Finally, applicants were asked 
to sign a certifying statement and hold harmless agreement.

A copy of the application form developed for use in this project is located in Appendix G.

OSSF Grant Scoring Criteria
In order to award grants for the replacement or installation of OSSFs in the watershed, ANRA developed criteria for 
evaluating and scoring the applications. The following general criteria were used:

•	 Proximity to the water body
•	 Distance to Sam Rayburn Reservoir
•	 OSSF system condition
•	 Household Income
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Priority Zones around the Attoyac Bayou and its major tributaries were established, as OSSFs in closest proximity to an 
impaired waterbody can have the largest impact on water quality. OSSFs in close proximity to the Attoyac Bayou were 
given the highest priority, followed by systems located in close proximity to one of the major tributaries (Naconiche 
Creek, Terrapin Creek, Big Iron Ore Creek, Waffelow Creek, and West Creek).

Because the Attoyac Bayou discharges into Sam Rayburn Reservoir and the reservoir is used extensively for both 
primary contact recreation and public water supply use, it is important to minimize the amount of bacteria loading 
entering Sam Rayburn Reservoir to protect public health. In the grant scoring criteria, priority was given to residences 
that were closest in distance to Sam Rayburn Reservoir.

The OSSF system condition was also used to rank applicants. OSSF Inspections can determine if a system has failed or 
if it simply needs repair or to be pumped. In many instances, a home may not have a system at all. Priority was to be 
given to these households, as they have the greatest potential for bacterial loading into the watershed. Non-conform-
ing systems, such as those which are not appropriate for the soil type were also considered, but had a lower priority 
than failed or non-existent systems.

Houeshold income was a primary factor in determing grant eligibility. Grants were awarded to individuals/households 
that are at, or below, 150% of the MHI for Rusk, Shelby, Nacogdoches, or San Augustine Counties. Income categories 
were weighted so that housholds with lower MHIs were given priority is scoring and ranking.

A copy of the Scoring Criteria form is located in Appendix H.

Scope of Work for System Design Services
ANRA engaged D&S Environmental Services to provide residential OSSF system designs for this project. Because the 
amount of this service was below the limit requiring bids, ANRA was able to enter into a contract for professional 
services for OSSF system design without soliciting bids. A Statement of Qualifications from D&S Environmental Ser-
vices was received by ANRA on May 4, 2015. A Scope of Work was developed for the design portion of the project. The 
scope of work specified the total number of systems, requirements for soil analysis and site evaluation, system speci-
fications (such as a requirement for liquid chlorine disinfection), and conditions related to site visits and coordination 
with ANRA staff.

The agreement between ANRA and D&S Environmental Services was signed and executed on May 12, 2015, following 
approval by ANRA’s Board of Directors. The total fee for the services described in the Scope of Work was $17,250.00, 
based on 23 systems at $750.00 per system.

Scope of Work for System Installation
In order to select a contractor for the installation of OSSFs for this project, it was necessary for ANRA to issue a public 
notice to request sealed bids. The public notice was published on three occasions over three consecutive weeks (21 
days) per ANRA policy. The public notice was published in the Nacogdoches Daily Sentinel and the Henderson Daily 
News, two newspapers of general circulation within the Attoyac Bayou Watershed. The following Appendices contain 
documents related to the request for sealed bids for the installation of OSSFs in the Attoyac Bayou watershed:

Appendix I - Public Notice Inviting Bids
Appendix J - Request for Proposals - OSSF Installation
Appendix K - Request for Proposals Addendum No. 1 - OSSF Installation
Appendix L - Bid Calculation Worksheet
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Bid packets were prepared for the Request for Proposals (RFP). System installers were requested to provide bid prices 
(labor and material) for the following OSSFs:

Aerobic OSSF Base System Components

SYSTEM COMPONENTS 500 GPD Aerobic 750 GPD Aerobic

Treatment Plant Manufacturer TCEQ Approved System TCEQ Approved System

Pump Tank Capacity 500 gallon (minimum) 750 gallon(minimum)

Trash Tank Capacity 325 gallon (minimum) 500 gallon (minimum)

Effluent Pump ½ HP Submersible ½ HP Submersible

Disinfection Approved Liquid Chlorinator Approved Liquid Chlorinator

Alarms Audible & Visible High Water Alarm Audible & Visible High Water Alarm

Effluent Pump Timer Requirement Optional w/20’ setback on property lines Optional w/20’ setback on property lines

Final Disposal Surface Irrigation Surface Irrigation

Sprinklers 3 Rainbird Maxi-Paw sprinklers with # 10 
Low Angle Nozzle (or equivalent)

4 Rainbird Maxi-Paw sprinklers with # 10 
Low Angle Nozzle (or equivalent)

Maintenance Contract 2 Year Contract 2 Year Contract

Maintenance Inspections 4X per year for 2 years 4X per year for 2 years

Bids also included costs for permitting, county filing fees, and addtional variable costs such as electrical conduit, PVC 
pipe, and soil backfill.

The Request for Proposals was issued on January 14, 2016. Two mandatory Pre-Bid Conferences were held, and pro-
posals were due on February 8, 2016. Bids were received from four installers. The Bids were tabluated and a recom-
mendation was presented to ANRA’s Board of Directors on February 9, 2016. The Board of Directors accepted the Bid 
from Socia Septic Systems, Inc., in an amount not to exceed $135,027.00. A Notice of Award and Notice to Proceed 
were both signed on February 12, 2016.

Identification of Potential Failed OSSFs.
Failing or non-existent OSSFs in the project area were identified through a combination of consultation with local of-
ficials, database tracking of complaints and violations, field reconnaissance and inspections, and public meetings and 
solicitations. 

Consultation with Local Officials
The Angelina & Neches River Authority is a political subdivision of the State of Texas, and was created by the state 
legislature under Article 16, Section 59 of the Texas state constitution. It is recognized as an independent governmen-
tal entity authorized to construct, maintain, and operate any and all works necessary for the purpose of controlling, 
storing, and preserving water resources in its 17 county jurisdiction in the Neches River Basin. The major functions 
of ANRA are water quality management, water resource development, and conservation of water resources. ANRA 
administers several water quality related environmental programs including the surface water quality monitoring pro-
grams, permit compliance monitoring programs, industrial pre-treatment program, and a water/wastewater sample 
collection and testing program. ANRA’s territorial jurisdiction consists of 8,500 square miles that lie wholly or in part of 
the following counties: Van Zandt, Smith, Henderson, Newton, Cherokee, Anderson, Rusk, Houston, Nacogdoches, San 
Augustine, Shelby, Angelina, Trinity, Sabine, Polk, Jasper, and Orange.

ANRA also functions as the Authorized Agent for Angelina County, San Augustine County, and the Control Zone Ray-
burn. An Authorized Agent is a local government entity that has been delegated the authority by the Texas Commis-
sion on Environmental Quality to implement and enforce the rules adopted under Texas Health and Safety Code, 
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Chapter 366 (On-Site Sewage Disposal Systems). Essentially, ANRA is the permitting agency for On-Site Sewage Facilities 
in Angelina County, San Augustine County, and the Control Zone Rayburn. A portion of the Attoyac Bayou watershed 
lies within ANRA’s Authorized Agent jurisdiction.

Due to ANRA’s role as a government entity and its regulatory responsibilities as they relate to OSSFs, the identifica-
tion of failing septic systems created a unique situation for ANRA. ANRA was attempting to identify homeowners that 
would qualify for a grant program to replace their failing OSSFs. However, if they did not qualify, ANRA faced finding 
itself in the situation where someone self-identified a violation of the Texas Health and Safety Code, and as Authorized 
Agent, we had a duty to initiate enforcement actions, including the potential for civil or criminal penalties resulting 
from legal action.

In order to reduce the possibility that a voluntary grant program could unintentionally result in enforcement actions 
having to be initiated against individuals, ANRA decided that the most prudent action would be to open a dialog 
with the County Judges and County Commissioners in the four counties within the Attoyac Bayou watershed. ANRA 
felt that, as local elected officials, the County Judges and County Commissioners would be best suited for identifying 
potential grant applicants, screening applicants to ensure they met the grant qualifications, and forwarding those 
applicants on to ANRA. This process would also allow ANRA to allocate the grants so that each county would get a 
portion of the installed systems.

In April 2015, ANRA’s General Manager and Environmental Division Manager had a series of meetings with county 
officials to present the OSSF replacement program and request their involvement. This included making presentations 
at two Commissioners Court meetings.

Meetings with County Officials

•	 4/13/2015 - meeting with Shelby County 
Judge Harbison

•	 4/15/2015 - meeting with Rusk County 
Judge Hale

•	 4/15/2015 - meeting with Nacogdoches 
County Judge Perry

•	 4/22/2015 - meeting with San Augustine 
County Judge Johnson

•	 4/27/2015 - presentation to Shelby County 
Commissioners Court

•	 4/28/2015 - presentation to San Augustine 
County Commissioners Court

News article as it appeared on The Shelby County Today website
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Although all parties expressed interest in the grant program and its potential impact on their constituents, ANRA was 
unable to get the needed number of applicants for the project through local officials. Much of the reason that this 
method was unsuccessful was geographical in nature. In Rusk and San Augustine Counties, the area encompassing 
the Attoyac Bayou watershed is minimal and located only in a small portion of the county. Although several potential 
applicants were identified, the applicants did not qualify due to being outside of the watershed (in some cases, by 
less than a half mile). For Nacogdoches County however, the Attoyac Bayou makes up the eastern county line, and 
the watershed encompasses a substantial portion of the county.  The Environmental Health Director for Nacogdoches 
County was able to identify and recommend several applicants to ANRA that were approved for OSSFs. These included 
multiple systems in Garrison and Chireno, TX.

OSSF Complaints and Violations
As the Authorized Agent for San Augustine County, ANRA has a responsibility to investigate violations of state OSSF 
regulations. The majority of these investigations are due to complaints submitted to ANRA’s office by concerned 
neighbors stating that a system is malfunctioning. As part of this complaint investigation process in San Augustine 
County, ANRA’s representatives in the field would attempt to determine if the person being investigated would be 
eligible for the grant. If grant assistance was available to the homeowner, that process could be followed instead of 
ANRA having to initiate civil or criminal enforcement action.

ANRA’s role as a governmental entity/regulator made it difficult to solicit applicants. People were generally hesitant to 
provide information to us, especially in regards to income levels.

ANRA also contacted TCEQ Region 10 in Beaumont for assistance in identifying potential applicants. TCEQ Region 10 
is the permitting authority in Shelby County. TCEQ provided ANRA with several lists of complaints they were investi-
gating, but none of them were located within the watershed. That area of Shelby County has a very low population 
density, so ANRA was not able to identify any applicants through that route.

Field Reconnaissance and Inspections
ANRA has the authority to investigate OSSF complaints and enforce the rules of the state. However, an issue arose in 
regards to engaging homeowners to determine if they had a failing system and whether they would be interested in 
applying for a grant to replace their system. The conundrum ANRA found itself in was how to respond to people that 
self-identified a problem (i.e., a violation of state OSSF rules) but were unable to qualify for the grant to install a sys-
tem so they can come into compliance. ANRA is required by Texas Administrative Code Chapter 285 to investigate all 
complaints related to OSSFs. However, it was not clear what enforcement action was mandatory if ANRA discovered a 
system failure through self-disclosure instead of through a complaint investigation. 

Because ANRA did not want to find itself in a situation where the self-identification of an OSSF issue forced ANRA to 
enter into enforcement action, several steps were taken to minimize this possibility. All applications received were 
submitted directly to the Environmental Division Manager for approval, scoring, and ranking. Once applicants were 
approved, they were provided to the OSSF Inspectors to perform a site visit and engage the OSSF Designer. If the ap-
plicant did not qualify, that information was never provided to the OSSF Inspectors, so a complaint was not initiated. 
Additionally, door-to-door solicitation by ANRA staff was performed to identify potential applicants. Because of ANRA’s 
regulatory role as the Authorized Agent in San Augustine County, our solicitations were performed in Nacogdoches 
and Shelby Counties, where we are not the Authorized Agent. Because our Authorized Agent status does not extend 
to those counties, we were able to engage homeowners without a risk of them falling under an enforcement action. 

Public Meetings and Solicitations
ANRA did not hold any public meetings soliciting applicants. ANRA did develop flyers with information regarding the 
program that were posted at post offices and churches within the watershed. Additionally, water supply corporations 
within the watershed were contacted to determine if they knew of any eligible applicants.
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RESULTS AND OBSERVATIONS

OSSF Installation

For this project, ANRA was able to identify twenty-three (23) applicants with failing or non-existent OSSFs. ANRA fund-
ed the installation of a new OSSF for these properties, covering all related costs (design, installation, permitting, and 
filing of affidavits).

Approved Applications
Twenty-three applications from homeowners within the Attoyac Bayou watershed were approved for the installation 
of a new OSSF.  The list of names and addresses for the applicants has been anonymized for privacy reasons. Unique 
identifiers have been assigned to each system. The table below shows a list of approved applications for which sys-
tems have been installed. The city and county of each system is listed, along with the invoice amount for the design 
and installation of each OSSF system. The systems in the list are ordered beginning with the northernmost system and 
continue in order as you head downstream in the watershed.

LIST OF APPROVED APPLICANTS AND INSTALLED SYSTEMS

OSSF # Identifier City County
Date 

Application 
Received

OSSF 
Design Cost

OSSF
Installation 

Amount

Total 
OSSF Cost

1 NAC-001 RT Garrison Nacogdoches 05/29/15  $750.00  $5,476.00  $6,226.00 

2 NAC-002 RT Garrison Nacogdoches 05/29/15  $750.00  $6,481.00  $7,231.00 

3 NAC-003 TG Nacogdoches Nacogdoches 01/20/16  $750.00  $5,356.00  $6,106.00 

4 NAC-004 JDV Nacogdoches Nacogdoches 01/21/16  $750.00  $5,356.00  $6,106.00 

5 SH-001 JC Center Shelby 03/07/16  $750.00  $5,432.00  $6,182.00 

6 NAC-005 RG Nacogdoches Nacogdoches 02/26/16  $750.00  $5,546.00  $6,296.00 

7 SH-002 CWC Center Shelby 12/23/15  $750.00  $5,086.00  $5,836.00 

8 NAC-006 SM Nacogdoches Nacogdoches 06/10/16  $750.00  $5,486.00  $6,236.00 

9 SA-001 BF Center San Augustine 07/01/16  $750.00  $5,610.00  $6,360.00 

10 SA-002 KN San Augustine San Augustine 12/18/15  $750.00  $5,300.00  $6,050.00 

11 SA-003 IPL San Augustine San Augustine 07/27/15  $750.00  $5,610.00  $6,360.00 

12 SA-004 CC San Augustine San Augustine 07/01/16  $750.00  $6,305.00  $7,055.00 

13 SA-005 EC San Augustine San Augustine 02/05/16  $750.00  $5,610.00  $6,360.00 

14 NAC-007 NC Chireno Nacogdoches 02/24/16  $750.00  $5,511.00  $6,261.00 

15 SA-006 DB San Augustine San Augustine 02/05/16  $750.00  $5,865.00  $6,615.00 

16 SA-007 KB San Augustine San Augustine 02/05/16  $750.00  $5,300.00  $6,050.00 

17 SA-008 JC San Augustine San Augustine 12/18/15  $750.00  $5,702.50  $6,452.50 

18 NAC-008 JP Chireno Nacogdoches 12/23/15  $750.00  $6,558.50  $7,308.50 

19 NAC-009 RC Chireno Nacogdoches 05/24/16  $750.00  $5,516.00  $6,266.00 

20 NAC-010 CM Chireno Nacogdoches 05/19/16  $750.00  $5,516.00  $6,266.00 

21 NAC-011 PR Chireno Nacogdoches 04/14/16  $750.00  $5,436.00  $6,186.00 

22 NAC -012 RE Chireno Nacogdoches 03/09/16  $750.00  $5,516.00  $6,266.00 

23 NAC-013 JE Chireno Nacogdoches 02/22/16  $750.00  $5,476.00  $6,226.00 

TOTALS $17,250.00  $129,051.00  $146,301.00 

The map of approved OSSF grant applications shows the location of each system within the watershed and the prox-
imity to the Attoyac Bayou and its tributaries.
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OSSF #1 and #2: NAC-001 RT and NAC-002 RT

Three households are located on one property in Garrison, TX, in the northern portion of the Attoyac Bayou water-
shed. A failing conventional septic system was located on this property. The soil type was red clay, for which a con-
ventional system does not provide appropriate treatment. Sewage was surfacing and discharging to the creek. The 
Nacogdoches County Environmental Health Director provided information about this system to ANRA and assisted 
the homeowner with preparation and submission of the application.

Due to the fact that multiple homes were being serviced by the same failing conventional system, it was determined 
that the best course of action would be to install two aerobic OSSFs on the property. A 500-gpd OSSF was installed to 
treat sewage discharge from the main residence, and a 750-gpd was installed for treatment of sewage from the other 
two households. The existing system was pumped and closed.

Site photographs of NAC-001 RT and NAC-002 RT property prior to installation
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Site photographs of NAC-001 RT and NAC-002 RT property during installation
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Site photographs of NAC-001 RT and NAC-002 RT property at inspection
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Site photographs of NAC-001 RT and NAC-002 RT property at inspection
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OSSF #3: NAC-003 TG

This household is located in Nacogdoches, TX, in Nacogdoches County. This application was provided by the Nacog-
doches County Environmental Health Director.  The property was serviced by a conventional system that was under-
sized. Sewage was surfacing from the system and discharging to the creek.

A 500-gpd system was installed at this property based upon the system design. The existing conventional system was 
pumped and closed.

Site photographs of NAC-003 TG property prior to OSSF installation
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Site photograph of NAC-003 TG property at inspection

Site photographs of NAC-003 TG property during OSSF installation
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OSSF #4: NAC-004 JDV

This property is located in Nacogdoches, TX. This application was provided by the Nacogdoches County Environ-
mental Health Director.  The conventional septic system located at this property was failing, with sewage pooling at 
multiple locations.

A 500-gpd system was installed at this property based upon the system design. The existing conventional system was 
pumped and closed.

Site photographs of NAC-004 JDV property prior to OSSF installation
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Site photograph of NAC-004 JDV property at inspection

Site photographs of NAC-004 JDV property during OSSF installation
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OSSF #5: SH-001 JC

This property is located in Center, TX, in Shelby County. There was no known septic tank at this location. A field line 
from the house was present, discharging untreated sewage. This field line would regularly back up and overflow due 
to a collapse in the line. Untreated sewage that discharges from the pipe would flow onto an adjacent property.

A 500-gpd system was installed at this property based upon the system design. 

Site photograph of SH-001 JC property prior to OSSF installation



Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation
Final Report
Contract # 582-14-40162

83

Site photograph of SH-001 JC property at inspection

Site photographs of SH-001 JC property during OSSF installation
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OSSF #6: NAC-005 RG

This property is located in Nacogdoches, TX, in Nacogdoches County. A concrete conventional system, installed in 
1981, was located at the property. The conventional system had failed, and wastewater was surfacing. After rainy 
weather, the homeowners were unable to flush the toilets without plunging them first.

A 500-gpd system was installed at this property based upon the system design. The existing conventional system was 
pumped and closed.

Site photographs of NAC-005 RG property prior to OSSF installation
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Site photograph of NAC-005 RG property at inspection

Site photograph of NAC-005 RG property during OSSF installation
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OSSF #7: SH-002 CWC

This property is located in Center, TX, in Shelby County. Upon inspection, sewage discharge was observed on the 
ground. The property is sloped, creating a natural storm water drainage area. A pond is located approximately 80 feet 
outside of the property line, beyond a steep slope.

A 500-gpd system was installed at this property based upon the system design. 

Site photographs of SH-002 CWC property prior to OSSF installation
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Site photograph of SH-002 CWC property at inspection

Site photograph of SH-002 CWC property during OSSF installation
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OSSF #8: NAC-006 SM

This property is located in Nacogdoches, TX, in Nacogdoches County. This household is on approximately 3 acres of 
heavily wooded land, and is part of family land that encompasses approximately 300 acres. The Attoyac River runs 
through the property. Two large pools of sewage were pooled in the front yard.

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of NAC-006 SM property prior to OSSF installation
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Site photograph of NAC-006 SM property at inspection

Site photographs of NAC-006 SM property during OSSF installation
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OSSF #9: SA-001 BF

The mailing address for this property is in Center, TX (Shelby County), but the actual property location is in San Augus-
tine County. The homeowner reported that the sewer has been leaking and backing up into the house for approxi-
mately 3 years.

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of SA-001 BF property prior to OSSF installation
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Site photograph of SA-001 BF property at inspection

Site photographs of SA-001 BF property during OSSF installation
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OSSF #10: SA-002 KN

This property is located in San Augustine, TX, in San Augustine County. A septic system was not present at this loca-
tion. Untreated sewage was being discharged through a straight pipe from the household.

A 500-gpd system was installed at this property based upon the system design.

Site photographs of SA-002 KN property prior to OSSF installation
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Site photograph of SA-002 KN property at inspection

Site photographs of SA-002 KN property during OSSF installation
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OSSF #11: SA-003 IPL

This property is located in San Augustine, TX, in San Augustine County. The homeowner reported that the existing 
septic system was failing, and that it would back up into the home.

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of SA-003 IPL property at inspection
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Site photograph of SA-003 IPL property during OSSF installation
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OSSF #12: SA-004 CC

This property is located in San Augustine, TX, in San Augustine County. The homeowner reported that the existing 
system was failing. A strong sewer odor was present, and the system would occasionally back up into the home.

Because of the number of occupants (2 adults and 5 children), it was necessary to install a 750-gpd system to meet the 
estimated daily flow. The existing system was pumped and closed.

Site photographs of SA-004 CC property prior to OSSF installation
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Site photograph of SA-004 CC property at inspection

Site photographs of SA-004 CC property during OSSF installation
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OSSF #13: SA-005 EC

This property is located in San Augustine, TX, in San Augustine County. A conventional system, installed in the 1960’s, 
was located on the property. The homeowner reported that the system had been failing for approximately 15 years. 
The OSSF Inspector observed a field line with sewage surfacing on the property.

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of SA-005 EC property prior to OSSF installation
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Site photograph of SA-005 EC property at inspection

Site photograph of SA-005 EC property during OSSF installation



Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation
Final Report
Contract # 582-14-40162

100

OSSF #14: NAC-007 NC

This property is located in Chireno, TX, in Nacogdoches County. The homeowner reported that the existing conven-
tional system was failing, with the sinks not draining and toilets unable to flush.

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of NAC-007 NC property prior to OSSF installation
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Site photograph of NAC-007 NC property at inspection

Site photographs of NAC-007 NC property during OSSF installation
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OSSF #15: SA-006 DB

This property is located in San Augustine, TX, in San Augustine County. The existing conventional septic system was 
installed in 1978 and had clay tile field lines. The OSSF Inspector observed sewage surfacing in the yard. 

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of SA-006 DB property prior to OSSF installation
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Site photograph of SA-006 DB property at inspection

Site photographs of SA-006 DB property during OSSF installation
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OSSF #16: SA-007 KB

This property is located in San Augustine, TX, in San Augustine County. There was no existing septic system tanks 
located on the property. Untreated sewage was being discharged through a pipe onto the surface of the ground.

A 500-gpd system was installed at this property based upon the system design.

Site photograph of SA-007 KB property prior to OSSF installation
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Site photograph of SA-007 KB property at inspection

Site photographs of SA-007 KB property during OSSF installation
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OSSF #17: SA-008 JC

This property is located in San Augustine, TX, in San Augustine County. There was no existing septic system located on 
the property. Untreated sewage was being discharged by open pipe to the surface of the ground.

A 500-gpd system was installed at this property based upon the system design. 

Site photographs of SA-008 JC property prior to OSSF installation
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Site photograph of SA-008 JC property at inspection

Site photograph of SA-008 JC property during OSSF installation
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OSSF #18: NAC-008 JP

This property is located in Chireno, TX, in Nacogdoches County. A failing conventional septic system was located on 
the property. The property owner operates a small daycare out of the residence during the week, with an average of 6 
children per day.

Based upon the usage as a single family residence and daycare facility, a 750-gpd system was installed. The existing 
system was pumped and closed.

Site photographs of NAC-008 JP property during OSSF installation
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Site photograph of NAC-008 JP property at inspection

Site photograph of NAC-008 JP property during OSSF installation
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OSSF #19: NAC-009 RC

This property is located in Chireno, TX, in Nacogdoches County. The existing system was a conventional system, with a 
grey water open pipe discharging to a pasture. Discharge from the septic system was pooling in the back yard.

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of NAC-009 RC property prior to OSSF installation



Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation
Final Report
Contract # 582-14-40162

111

Site photograph of NAC-009 RC property at inspection

Site photographs of NAC-009 RC property during OSSF installation
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OSSF #20: NAC-010 CM

This property is located in Chireno, TX, in Nacogdoches County. At the initial site visit, the OSSF Inspector observed 
exposed pipe and sewage surfacing in the back yard. A creek runs through the back section of the property.

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of NAC-010 CM property prior to OSSF installation
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Site photograph of NAC-010 CM property at inspection

Site photographs of NAC-010 CM property during OSSF installation
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OSSF #21: NAC-011 PR

This property is located in Chireno, TX, in Nacogdoches County. The existing system on the property was a convention-
al septic system installed in 1982. The system was failing, with sewage surfacing, and the grease trap was plugged and 
bypassed.

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of NAC-011 PR property prior to OSSF installation
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Site photograph of NAC-011 PR property at inspection

Site photographs of NAC-011 PR property during OSSF installation
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OSSF #22: NAC-012 RE

This property is located in Chireno, TX, in Nacogdoches County. This application was provided by the Nacogdoches 
County Environmental Health Director. The homeowner indicated that the system had been failing since the property 
was purchased in January 2001, with sewage backing up into the home and surfacing on the ground.

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of NAC-012 RE property prior to OSSF installation
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Site photograph of NAC-012 RE property at inspection

Site photographs of NAC-012 RE property during OSSF installation
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OSSF #23: NAC-013 JE

This property is located in Chireno, TX, in Nacogdoches County. This application was provided by the Nacogdoches 
County Environmental Health Director. The homeowner indicated that the existing system, installed in 1978, has failed 
since the property was purchased (approximately 8 years).

A 500-gpd system was installed at this property based upon the system design. The existing system was pumped and 
closed.

Site photographs of NAC-013 JE property prior to OSSF installation
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Site photograph of NAC-013 JE property at inspection

Site photograph of NAC-013 JE property during OSSF installation
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PUBLIC EDUCATION

For the public education portion of this project, ANRA purchased publications from the Texas A&M AgriLife bookstore 
for distribution. Educational materials were provided directly to the recipients of OSSFs installed as part of this grant 
program. Additional materials have been made available at ANRA’s Central Office for distribution to the general public 
and inclusion with OSSF Permit Application packets.

OSSF Publications and Educational Materials from Texas A&M AgriLife

Code Title

L-5415 OWTS: Owner’s Record

L-5491 OWTS: Understanding and Maintaining your Septic System

L-5347 OWTS: Operation and Maintenance

L-5460 OWTS: Liquid Chlorination

B-6234 Living with an Aerobic Treatment Unit and Spray Field

B-6171 OWTS: Homeowner’s Guide to Evaluating Service Contracts

L-5303 OWTS: Spray Distribution System

L-5302 OWTS: Aerobic Treatment Unit

B-6077 OWTS: Selecting and Permitting

ESC-015 TWON: Maintain Your Septic System to Protect Well Water

Educational materials from Texas A&M AgriLife

ESC-015
09-14

Maintain Your  
Septic System

toProtect Well Water
Ryan A. Gerlich, Extension Program Specialist
Kristine A. Uhlman, Extension Program Specialist–Water Resources
Diane E. Boellstorff, Corresponding Author; Assistant Professor and Extension Water Resources Specialist 
Mark L. McFarland, Professor and Associate Department Head, Department of Soil and Crop Sciences
Anish R. Jantrania, Associate Professor and Extension Specialist
John W. Smith, Extension Program Specialist
The Texas A&M University System

1

If your home or business uses an onsite 
wastewater treatment system, commonly 

known as a septic system, you need to 
know how to operate and maintain it 
properly. Otherwise, sewage could back up 
into your house, enter surface water such as 
rivers and lakes, or contaminate your water 
well. 
 About 25 percent of the homes being 
built in the United States have onsite 
wastewater treatment systems. To keep 
from polluting the environment and posing 
health hazards to people, the property 
owners must maintain their septic systems 
regularly.
 The underground water that supplies 
wells and springs is called groundwater. It 
is the source of drinking water for many 
Texans. Millions of gallons of groundwater 
may be located under a typical home site, 
farm, or ranch. 
 Groundwater can become contam-
inated by materials seeping down from 
septic systems, fuel tanks, livestock pens, 
and fertilizer and pesticide storage areas.  

The decisions you make about maintaining 
your property can significantly affect your 
family’s health and your drinking water. 
They can also affect your property values 
and your legal liability.
 Consider the questions in Table 1. If 
you answer yes or don’t know the answer 
to any question, you may have a high-risk 
situation on your property. Information on 
how to address each question follows. 

How septic systems work
 To understand how to operate and 
maintain your onsite wastewater treatment 
system, it helps to know how it works and 
what factors affect it. Information on the 
design and operation of different types of 
systems is available on the website of the 
Texas A&M AgriLife Extension Service 
Bookstore at www.agrilifebookstore.org. 
You may also consult the manufacturer’s 
literature for your specific system.
 The most common onsite wastewa-
ter treatment system is the conventional 

Soil absorption fieldTwo-compartment
septic tank

Perforated pipe
for effluent disposal

Sand/loam soil

Gravel

Geotextile fabric

Onsite wastewater treatment systems

Operation and maintenance

L-5347
8-08

Figure 1:  A septic tank and soil absorption field system.

If your home or business uses an onsite wastewater treatment system, common-
ly known as a septic system, you need to know how to operate and maintain 
the system properly to prevent pollution and sewage backups.

For many years, people in the 
United States viewed onsite waste-
water treatment systems as a tempo-
rary way to manage wastewater for 
homes until they were connected to a 
centralized sewer system. In the past, 
about 25 percent of the U.S. homes 
used septic systems. Now, about 37 
percent of the homes being built have 
onsite wastewater treatment systems. 
Onsite wastewater treatment systems 
are now considered a permanent 
solution for treating wastewater. 

Consequently, it is vital that residents 
maintain them regularly so that they 
do not pollute the environment and 
pose health hazards to people.

To understand how to oper-
ate and maintain onsite wastewater 
treatment systems, it helps to know 
how they work and what factors affect 
them. You may wish to obtain other 
fact sheets in this series for specifics 
on a system or consult manufactur-
ers’ literature. 

A conventional septic system 
—the most common onsite wastewa-
ter treatment system—consists of a 
septic tank and a soil absorption field. 
Wastewater from a home or busi-
ness first goes to the septic tank, an 
enclosed watertight container where 
solids are separated from liquid 
wastes. Microorganisms in the septic 
tank begin consuming the organic 
matter, solids, and nutrients in the 
wastewater. 

The wastewater then moves to a 
soil treatment area, also called a soil 
absorption field or drain field. There, 
it travels through perforated pipes 
to a bed of gravel or other similar 
material, and then into the soil, where 

Bruce Lesikar
Professor and Extension Agricultural Engineer 

The Texas A&M System 
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DISCUSSION

ANRA’s goals for this project were to 1) identify failing or non-existent On-Site Sewage Facilities within the Attoyac 
Bayou Watershed, and 2) to install up to twenty-three (23) OSSFs to address nonpoint sources of pollution. Failing 
OSSFs were listed in the Attoyac Bayou Watershed Protection Plan as one of the leading potential sources of bacterial 
contamination in the watershed.

OSSF Installations by County

County Number of OSSFs

Nacogdoches County 13

San Augustine County 8

Shelby County 2

Rusk County 0

TOTAL 23

Based upon the initial project goal of installing 23 
OSSFs, ANRA was able to meet this goal.  The ma-
jority of the systems were installed in Nacogdoches 
County, with 13 of 23 OSSFs (56%) installed in that 
county. Nacogdoches contains a larger portion of 
the Attoyac watershed and has more population 
centers in proximity to the Attoyac Bayou and its 
tributaries than the other counties. The Director 
of the Nacogdoches County Health Department 
played a critical role in identifying potential ap-
plicants for this project, and personally solicited 
applications to address problems in specific areas 
and neighborhoods in the county.  

Although ANRA was able to meet its project goals and successfully install the desired number of systems, there were 
numerous setbacks during the project related to the project timeframe. We ran into significant difficulties and delays 
during the grant solicitation process. ANRA initially approached County Judges and County Commissioners to help 
identify potential candidates for OSSF replacement. Although this approach was extremely useful in Nacogdoches 
County, we were not able to identify any qualified applicants in San Augustine, Shelby, or Rusk counties using this 
method. At the time we were soliciting grants by this method, the qualifying income levels were too low, which con-
tributed to the problem.

In regards to the income levels, ANRA’s Board of Directors initially approved staff recommendations to base the in-
come level on the Federal Poverty Level. Based upon these levels, a household of four would need an income level at 
or below $23,850 per year in order to qualify for the grant program. Although these limits were set with the intentions 
of helping those in the most need of financial assistance, the income requirements that were set proved to be too low, 
and excluded most interested parties. With these guidelines in place, only one applicant was able to meet the income 
requirements for the grant program. Due to the lack of applicants, ANRA staff recommended to the Board of Directors 
that the income levels be increased. The new levels approved by the Board were based on the Median Household 
Income level for the watershed. Under the revised guidelines, a family of four now had to earn at or below $61,889 per 
year to qualify for the grant program. This expansion of the income eligibility requirements was the crucial step that 
allowed the project to proceed, as it was now possible to identify enough eligible applicants to successfully complete 
this task of the project.

An additional hurdle that ANRA had to overcome for this project was a general anti-government sentiment and a spirit 
of self-reliance. As the Authorized Agent in San Augustine County, Angelina County, and the Control Zone around Sam 
Rayburn Reservoir, ANRA found itself in the position of asking homeowners to voluntarily disclose failing septic sys-
tems to the agency tasked with enforcing the rules related to OSSFs. Because enforcement for a failed OSSF can possi-
bly result in civil and/or criminal penalties, it made homeowners very reluctant to discuss issues with their system. For 
this reason, we found it easiest to solicit applications in Nacogdoches County, as we are not the Authorized Agent for 
that county. The most effective way we found to solicit applications was to go door-to-door and talk with homeowners.
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ANRA’s intention going into the project was to allow homeowners to pick their preferred system designers and install-
ers, with ANRA paying the invoices. However, because the total amount of funds to be expended for this portion of the 
project exceeded $50,000, ANRA was required by its Purchasing Policy to solicit sealed bids for the OSSF installation. 
With sealed bids having to be approved and contracts awarded by our Board of Directors, this action caused addition-
al delays, especially considering that ANRA’s Board only meets quarterly.

ANRA had planned to have all systems installed during the first two years of the project in order to use water quality 
data collected through the project to demonstrate improvements in E. coli levels in the watershed. Unfortunately, 
because of the numerous delays, OSSFs did not get installed until the final year of the project. By the time the last 
OSSF had been installed, water quality monitoring activities had ended several months prior. Even though the water 
quality data is not as useful as we would have hoped in measuring the success of this particular activity, it is still useful 
in demonstrating the effects of other BMPs implemented as part of the Attoyac Bayou Watershed Protection Plan. The 
same sites monitored through this project will continue to be monitored in subsequent projects, including a project to 
begin at the start of next fiscal year.

Through all of the setbacks and delays, there were numerous lessons learned during this project, including pitfalls 
to avoid. With the great relationships we developed with designers, installers, and County officials, we are confident 
that future projects to replace OSSFs within the watershed could not only be successful, but could be a crucial step in 
improving the water quality within the Attoyac Bayou watershed.
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DATA COLLECTION AND ANALYSIS - 
SURFACE WATER QUALITY MONITORING
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TASK DESCRIPTION

The goal of the surface water quality monitoring in the Attoyac Bayou watershed was to identify improvements in 
water quality following the replacement of failed or non-existent On-Site Sewage Facilities (OSSFs), as well as moni-
toring the effectiveness of Best Management Practices (BMPs) established by the Attoyac Bayou Watershed Protection 
Plan (WPP). Water quality monitoring conducted under this project tested not only for bacteria but for nutrients as 
well, including parameters for which Attoyac Bayou and Sam Rayburn Reservoir have nutrient concerns. Surface water 
quality monitoring began in the second year of the project. The specifics of the monitoring plan are addressed in the 
Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation Quality Assurance Project Plan (QAPP) for 
Monitoring Data (QTRAK# 14-501).

SCOPE OF WORK

Task 7: Data Collection and Analysis – Surface Water Quality Monitoring 
Objective: To collect and analyze surface water quality monitoring data to identify improvements in water qual-

ity following the replacement of failed or non-existent OSSFs and in accordance with the approved 
QAPP.

Subtask 7.1: Data Collection
Surface water quality monitoring data will be collected at five (5) sites on a monthly basis for two (2) 
years.  Samples will be analyzed for Nitrate-N, Nitrite-N, Ammonia-N, Total Phosphorus, Orthophos-
phorus, Chloride, Sulfate, Total Suspended Solids, Total Dissolved Solids, and E. coli.  Field Parameters 
will also be collected including pH, Dissolved Oxygen, Temperature, Conductivity, and Flow.

All surface water quality monitoring will be conducted under an approved QAPP.  Field, laboratory, 
and other activities associated with data and information collection will be conducted in accordance 
with an approved QAPP.

All laboratory analyses will be performed by a laboratory that is accredited by TCEQ and whose ac-
creditation at the time the analyses are performed includes the matrices, methods, and parameters of 
analysis. The ANRA Environmental Laboratory (TCEQ NELAP Certificate # T104704292-13-5) performed 
the analysis for samples collected under the approved QAPP.

Subtask 7.2: Data Submittals
ANRA will review, verify, and validate water quality monitoring data before it is submitted to the TCEQ. 
ANRA will submit a semi-annual report of water quality data that is consistent with TCEQ formatting 
requirements for upload into the Surface Water Quality Monitoring Information System (SWQMIS).

Subtask 7.3: Data Analysis
ANRA will analyze data and information collected in accordance with the QAPP.

Subtask 7.4: Panoramic Photography
ANRA will create interactive 360-degree panoramic photographs of monitoring stations during 
sample collection.  These panoramas will be integrated with Google Maps and made available on the 
internet for interested parties. These photographs will be created during each sampling event and will 
provide additional documentation of the monitoring stations and thus facilitate public participation 
in the project.

Subtask 7.5: Data Collection and Analysis Report
ANRA will develop a report detailing activities conducted under this Task.
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METHODS

Data Collection

For this project, surface water quality samples were collected at five (5) monitoring stations in the Attoyac Bayou wa-
tershed. Monitoring was conducted on a monthly basis for a period of twenty-one months, beginning in Year 2 of the 
project. Monitoring began in October 2014 and ended in May 2016. 

Monitoring Stations and Site Descriptions
The five stations chosen were monitored previously as part of the project that led to the development of the Attoyac 
Bayou Watershed Protection Plan (WPP). Because the monitoring program was designed to assess the effectiveness of 
Best Management Practices (BMPs) implemented under the Attoyac Bayou WPP, monitoring was recorded as Monitor-
ing Type RTBA (Routine Monitoring, BMP Effectiveness). These stations supplement the routine quarterly monitoring 
that ANRA conducts on the Attoyac Bayou as part of TCEQ’s Clean Rivers Program (CRP). 

ANRA’s monitoring program for this project included monitoring stations along the main stem of the Attoyac Bayou as 
well as the tributaries. These stations supplement the routine quarterly monitoring that ANRA conducts on the At-
toyac Bayou as part of TCEQ’s Clean Rivers Program (CRP).

The monitoring stations for this project are listed below. A map is included for reference.

1.	 Station 20841 (Attoyac Bayou at FM 138) is located 9.65 km southeast of US 59 in Garrison. This monitoring station 
is located on Segment 0612.

2.	 Station 20843 (Naconiche Creek at FM 95) is located approximately 9 km north of the intersection with SH 7 in 
Martinsville. This monitoring station is located on Segment 0612D.

3.	 Station 20844 (Big Iron Ore Creek at FM 354) is located approximately 9.65 km north of the intersection with SH 21 
and northeast of the city of San Augustine. This monitoring station is located on Segment 0612E.

4.	 Station 16083 (Waffelow Creek at FM 95) is located 3.65 miles northwest of the city of Martinsville. This monitoring 
station is located on Segment 0612B.

5.	 Station 16084 (Terrapin Creek at SH 95) is located 1 mile south of Martinsville. This monitoring station is located on 
Segment 0612A.
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Surface Water Quality Monitoring Stations
TCEQ Station ID Station Name Sampling Frequency Latitude Longitude

20841 Attoyac Bayou at FM 138 Monthly 31.768502 -94.426251

20843 Naconiche Creek at  FM 95 Monthly 31.712166 -94.449405

20844 Big Iron Ore Creek at FM 354 Monthly 31.565953 -94.289458

16083 Waffelow Creek at FM 95 Monthly 31.691862 -94.43789

16084 Terrapin Creek at  SH 95 Monthly 31.639128 -94.414803

21435

20845

16076

15253

10636

16084

16083

20844

20841

20843

LAKE NACONICHE

Nacogdoches

Center

Tenaha

San Augustine

Joaquin

Timpson

Appleby

Chireno

Cushing

Garrison

Mount Enterprise

SAM RAYBURN RESERVOIR

LAKE NACOGDOCHES

PINKSTON RESERVOIR

TOLEDO BEND RESERVOIR

£¤96

£¤259

£¤59

£¤84

£¤69

£¤79

Shelby County

Nacogdoches County

Rusk County

San Augustine County

Angelina County

Panola County

0 2.5 51.25 MilesI

ANRA Monitoring Sites FY2015
Segment 0612

ANRA Monitoring Stations

New ANRA SWQMS

River Basins

Counties

Cities

CRP Monitoring Stations
ID Description
10636 Attoyac Bayou at SH 21
15253 Attoyac Bayou at SH 7
16076 Attoyac Bayou at US 59
20845 West Creek at FM 2913
21435 Naconiche Lake near the Dam

NPS Monitoring Stations
ID Description
20841 Attoyac Bayou at FM 138
20843 Naconiche Creek at FM 95
20844 Big Iron Ore Creek at FM 354
16083 Waffelow Creek at FM 95
16084 Terrapin Creek at SH 95
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Quality Assurance Project Plan
ANRA’s monitoring program for this project was conducted under the Lake Sam Rayburn OSSF Program Support and 
Attoyac Bayou OSSF Remediation Quality Assurance Project Plan (QAPP) for Monitoring Data (QTRAK# 14-501). The QAPP 
has an effective period of September 16, 2014 - September 16, 2017. The purpose of the QAPP is to clearly delineate 
ANRA’s Quality Assurance (QA) policy, management structure, and procedures used to implement the QA require-
ments necessary to verify and validate the data collection through this project. The QAPP is reviewed by TCEQ to help 
assure that data generated for the project are scientifically valid and legally defensible. This process ensures that data 
developed under the QAPP and submitted to TCEQ have been collected and managed in a way that guarantees its 
reliability and therefore can be used as deemed appropriate by the TCEQ.

During the course of the project, there were three amendments to the QAPP.

Quality Assurance Project Plan Documents
Document Title Date Approved Purpose

Lake Sam Rayburn OSSF Program Support 
and Attoyac Bayou OSSF Remediation 
Quality Assurance Project Plan (QAPP) for 
Monitoring Data

9/14/2014 Delineates the overall QA policy, management structure, and 
procedures to implement QA requirements for the project to 
verify and validate data collected through the project.

Expedited Amendment #1 3/3/2015 Changed monitoring type code from RT (Routine) to RTBA 
(Routine, BMP Effectiveness) to more accurately reflect the 
intent of the monitoring.

Clarification of the timeframe for monitoring conducted for 
this project.

Expedited Amendment #2 3/16/2015 Added Dissolved Orthophosphate Phosphorus (Parameter 
00671) and Present Weather (Parameter 89966) to the lists of 
sampling parameters.

Expedited Amendment #3 4/8/2015 Modified Section B5 Quality Control to replace matrix spike 
acceptability criteria language with alternate language that 
addresses the specific matrix of the samples being collected 
and allows the use and consideration of additional quality con-
trol data in determining the acceptability of the sample result.

Annual reviews were conducted by the ANRA and TCEQ Project Managers to verify that the original QAPP (and any ap-
proved amendments) accurately reflect the project requirements. The first Annual Review Certification was approved 
on June 29, 2015. The second (and final) Annual Review Certification was approved on June 21, 2016. This review 
extended the QAPP approval to an end date of September 16, 2017.

Surface Water Quality Monitoring Procedures
All monitoring was performed in accordance with the procedures outlined in the TCEQ Surface Water Quality Moni-
toring Procedures, Volume 1: Physical and Chemical Monitoring Methods (RG-415). These are referred to as the SWQM 
Procedures. These procedures are available on TCEQ’s Surface Water Quality Monitoring Procedures website at https://
www.tceq.texas.gov/waterquality/publications/rg/rg-415.

https://www.tceq.texas.gov/waterquality/publications/rg/rg-415
https://www.tceq.texas.gov/waterquality/publications/rg/rg-415
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Surface Water Quality Monitoring Parameters
For each sampling event, field measurements were recorded and samples were collected for conventional and bacteri-
ological parameters.

Surface Water Quality Monitoring Parameters
Field Parameters Conventional Parameters Bacteriological Parameters

Dissolved Oxygen (DO)
pH
Specific Conductance
Water Temperature
Secchi Transparency
Instantaneous Stream Flow (or flow 
estimate)
Flow Severity
Days Since Last Significant Rainfall
Present Weather

Ammonia-N
Nitrate-N
Nitrite-N
Chloride
Sulfate
Dissolved Orthophosphorus (as P)
Total Phosphorus
Total Suspended Solids (TSS)
Total Dissolved Solids (TDS)

E. coli

Field Parameters
For each monitoring event, a multiprobe instrument (either a YSI 600 XLM Sonde with YSI Model 650-03 Display 
Unit or YSI EXO1 Sonde with Hydrotech NX-10 Display Unit) was used to measure and record field parameters (pH, 
Dissolved Oxygen, Temperature, Specific Conductance). Flow measurements were recorded using a SonTek ADV 
Flowtracker Flow Meter and a flow top set wading rod. In instances where it was not possible to take direct instream 
flow measurements due to site conditions or safety issues, a stream flow estimate was conducted. Secchi-disk trans-
parency was measured using a standard 20-cm Secchi disk attached to a calibrated line (calibrated in metric units).

Laboratory Analysis
Samples for conventional and bacteriological parameters collected under this project were submitted to the ANRA 
Environmental Laboratory for analysis. Samples to be analyzed for anions (Nitrate-N, Nitrite-N, Sulfate, Chloride, and 
Dissolved Orthophosphorus) were filtered within 15 minutes of collection using a Geotech brand peristaltic pump 
with Geotech 0.45 µm filters (Geotech Environmental, Denver, CO). Anions were analyzed by EPA Method 300.0 using a 
Metrohm 882 Compact IC Plus ion chromatograph (Metrohm USA, Riverview, FL) equipped with a compact autosam-
pler and conductivity detector. The ion chromatograph was purchased specifically for this project.

Metrohm Ion Chromatograph for Anion analysis
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Texas Surface Water Quality Standards (TSWQS)
Water quality standards are the basis for assessing the status of a water body. A water quality standard includes an 
assigned usage and specific criteria required to maintain its use. Texas Surface Water Quality Standards (TSWQS) are 
state rules adopted by the Texas Commission on Environmental Quality (TCEQ) that are designed to establish numeri-
cal and narrative goals for water quality throughout the state. TSWQS also provide a basis on which the TCEQ regulato-
ry programs can establish reasonable methods to implement and attain the state’s goals for water quality. The TSWQS 
are located in Texas Administrative Code, Title 30, Chapter 307.

Site-Specific Uses and Numeric Criteria for the Attoyac Bayou

Segment ID Segment Name

DESIGNATED USES CRITERIA*

Recreation Aquatic Life Domestic 
Water Supply

Chloride
(mg/L)

Sulfate
(mg/L)

TDS
(mg/L)

Dissolved
Oxygen

(mg/L

pH
Range
(S.U.)

E. coli 
Bacteria

#/100 mL

Temp
(°F)

0612 Attoyac Bayou PCR H PS 75 50 200 5.0 6.0 - 8.5 126 90
PCR = Primary Contact Recreation            SCR1 = Secondary Contact Recreation 1           SCR2 = Secondary Contact Recreation 2          NCR = Noncontact Recreation
H = High Aquatic Life Use  
PS = Public Supply      

* The criteria for Chloride, Sulfate, and TDS are listed as the maximum annual averages for the segment. Dissolved Oxygen criteria are listed as minimum 24-hour 
means at any site within the segment.  The pH criteria are listed as minimum and maximum values expressed in standard units at any site within the segment.  
The criteria for Temperature are listed as maximum values at any site within the segment.

Screening Levels for Nutrient Parameters
Parameter Screening 

Level

Ammonia-N
Nitrate-N
Orthophosphorus (as P)
Total Phosphorus

0.33 mg/L as N
1.95 mg/L as N
0.37 mg/L as P
0.69 mg/L as P

Nutrient Screening Levels
In addition to numeric criteria, the TSWQS contain narrative criteria that 
are used to evaluate support of applicable uses. Instream concentrations 
of nutrient parameters are useful in identifying water quality concerns and 
in evaluating the causes of nonsupport of the narrative standards. These 
instream concentrations are used to establish screening levels that can be 
directly compared to monitoring data. These screening levels are derived 
from long-term monitoring data or published levels of concern. Recent 
monitoring data, such as the monitoring conducted as part of this proj-
ect, can be compared to the screening levels to identify areas of concern 
based upon elevated nutrient concentrations.

Contact Recreation Use
Contact recreational use in freshwater is assessed using criteria for E. coli bacteria. Contact recreation use refers to 
the ability of the water body to support activities that involve physical contact with the water, such as swimming 
and wading. There are both primary and secondary contact recreation uses. In Texas, waterbodies have a presumed 
designated use of primary contact recreation unless it is demonstrated than a more appropriate use is warranted.

Contact Recreation Uses
Recreational Use Description Geometric Mean 

Criteria 
# / 100 mL

Primary Contact Recreation 
(PCR)

Activities that are presumed to involve a significant risk of ingestion of water. 126

Secondary Contact Recreation 1 
(SCR1)

Activities that commonly occur but have limited body contact incidental to shoreline activity. These ac-
tivities are presumed to pose a less significant risk of water ingestion than primary contact recreation.

630

Secondary Contact Recreation 2
(SCR2)

Activities with limited body contact incidental to shoreline activity. These activities occur less frequent-
ly than secondary contact recreation 1 due to physical characteristics of the water body or limited 
public access.

1,030

Non-Contact Recreation
(NCR)

Activities that do not involve a significant risk of water ingestion, such as those with limited body 
contact incidental to shoreline activity, or where primary and secondary contact recreation activities 
should not occur because of unsafe conditions, such as ship and barge traffic.

2,060
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Data Submittals

Data collected as part of this project was submitted to the TCEQ in the event/result format specified in the TCEQ 
Data Management Reference Guide (DMRG) for upload to the Surface Water Quality Monitoring Information System 
(SWQMIS). All data obtained from field and laboratory measurements was reviewed and verified for conformance to 
project requirements, and then validated against the project’s data quality objectives.  Only those data supported by 
appropriate quality control data and meeting the measurement performance specification defined for this project 
were considered acceptable and submitted to the TCEQ for entry into SWQMIS.

Data Analysis
Trend Analysis
In order to review and evaluate water quality trends for this report, data was acquired from SWQMIS. The public 
interface for SWQMIS can be accessed at http://www80.tceq.texas.gov/SwqmisPublic/public/default.htm.
Once the data from the selected range was exported from SWQMIS, the raw data files (in the form of pipe-delimited 
text files), were used to create a relational database. Data was loaded into SQL Server to be queried and graphed 
using the R statistical software package. R, which is Open Source, provides a wide variety of techniques for data 
manipulation, calculation, and graphing. R is available as Free Software under the terms of the Free Software 
Foundation’s GNU General Public License in source code format.

The R statistical package can be downloaded from http://www.r-project.org.

In R, water quality parameters were graphed with results plotted against time. The count, minimum, maximum, and 
mean for each parameter were determined. In the case of E. coli bacteria, the geometric mean was calculated. The 
number of values exceeding the water quality standard criteria as defined in the TSWQS were counted. 

A linear regression against time was performed for each parameter. Trends were considered to be significant with 
a t-stat = or > |2| and a p-value < 0.1. In the case of non-detects (values reported as less than the method reporting 
limit), those values were left as-is, ignoring the less than sign. For parameters reported as a greater than (>) value, the 
greater than sign was dropped and the value was used as-is for calculation purposes. For E. coli analysis, samples were 
analyzed undiluted. With an undiluted sample, the maximum reportable value is >2400 MPN/100 mL.

To determine if water bodies met the established criteria for their designated uses, the data was compared to the uses 
and criteria specified in the TSWQS, as well as the screening levels for nutrient parameters listed in the 2014 Guidance 
for Assessing and Reporting Surface Water Quality in Texas. 

For each graph, parameter concentrations are represented by unconnected black dots (•). Each parameter’s water 
quality standard or screening level is represented by a dashed red line (-----), with the numeric value listed as well. 
For some parameters such as dissolved oxygen, pH, and E. coli, there may be multiple criteria. The trend line for each 
parameter versus time is shown as a black line ( ). The t-stat, p-value, and linear regression equation are listed on 
each graph. The t-stat and p-value are included in the water quality summary tables presented with each station.
Flow values for each station are also presented on the graphs in a separate plot.

For each station, trends were evaluated to determine if they were statistically significant based upon the t-stat 
and p-value. Parameters with a statistically significant decreasing trend are identified with a downward arrow (↓). 
Parameters with a statistically significant increasing trend are identified with an upward arrow (↑).

http://www.r-project.org
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WATER QUALITY MONITORING RESULTS

Flow measurements being conducted on Terrapin Creek at SH 95

Field parameters being monitored on Attoyac Bayou at FM 138
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Water Quality Monitoring Results for Station 20841 - Attoyac Bayou at FM 138

Parameter Number of 
Samples

Number of 
Exceedances MIN MAX MEAN Geometric 

Mean t-stat p-value Trend

E. coli  (MPN/100 mL) 21 17 77 2400 281.3 -0.4995 0.6003
Dissolved Oxygen (mg/L) 21 0 4.2 11 7.3 0.6015 0.6683
pH (S.U.) 21 2 5 7.2 6.6 -2.8228 0.0020 ↑ 
Specific Conductance (μS/cm @ 25C) 21 0 68 196 112.0 1.5106 0.1914
Total Suspended Solids (mg/L) 21 0 3.7 34 20.0 -1.7891 0.0729
Total Dissolved Solids (mg/L) 21 0 40 170 111.1 -0.6934 0.3823
Chloride (mg/L) 21 0 5 18 9.0 0.5806 0.6408
Sulfate (mg/L) 21 0 5 30 13.1 0.1067 0.9774
Orthophosphorus  (mg/L) 20 0 0.04 0.1 0.0 0.1779 0.9737
Total Phosphorus (mg/L as P) 21 0 0.03 0.36 0.1 1.1056 0.3146
Nitrate (mg/L as N) 21 0 0.05 0.43 0.2 -1.0970 0.2553
Ammonia-Nitrogen (mg/L as N) 21 0 0.1 0.1 0.1 8.82884E+13 0.0923

Monitoring Station 20841 - Attoyac Bayou at FM 138
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SPECIFIC CONDUCTANCE,FIELD (UMHOS/CM @ 25C) vs Time at Attoyac at FM 138
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Attoyac at FM 138
#Obs= 21  | p−value= 0.668  |  t−stat= 0.602  |  R Sq= 0.01  |  Adj R Sq= −0.042  |  y = −1.33e−08 * x + 26.4

E. coli values at this sta-
tion ranged from 77 to 
>2400 MPN/100 mL, with 
a geometric mean of 281.3 
MPN/100 mL. Of the 21 
samples analyzed, 17 ex-
ceeded the standard of 126 
MPN/100 mL for Primary 
Contact Recreation 1. On 
two occasions, results were 
reported as >2400 MPN/100 
mL. Both of these values 
were related to elevated 
flow events.

Dissolved Oxygen levels 
at this station were normal. 
No values were below the 
3.0 mg/L DO criteria for this 
segment.
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OXYGEN, DISSOLVED (MG/L) vs Time at Attoyac at FM 138
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Attoyac at FM 138
#Obs= 21  | p−value= 0.002  |  t−stat= −2.823  |  R Sq= 0.402  |  Adj R Sq= 0.371  |  y = 2.17e−08 * x + −24.7

15 16 17 18

−1
0

0
5

Fitted values

R
es

id
ua

ls

Residuals vs Fitted

2

9 11

−2 −1 0 1 2

−1
0

1
2

Theoretical Quantiles

St
an

da
rd

iz
ed

 re
si

du
al

s Normal Q−Q

2

911

15 16 17 18

0.
0

0.
4

0.
8

1.
2

Fitted values

St
an

da
rd

iz
ed

re
si

du
al

s Scale−Location
2 9 11

0.00 0.05 0.10 0.15

−2
0

1
2

Leverage

St
an

da
rd

iz
ed

 re
si

du
al

s

Cook's distance
0.5

Residuals vs Leverage

2
17 4

TEMPERATURE, WATER (DEGREES CENTIGRADE) vs Time at Attoyac at FM 138
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Attoyac at FM 138
#Obs= 21  | p−value= 0.191  |  t−stat= 1.511  |  R Sq= 0.088  |  Adj R Sq= 0.04  |  y = −6.77e−07 * x + 1085

The pH values at this station 
are normal. There is a statis-
tically significant increasing 
trend for this parameter 
(t-stat = -2.8228, p-value 
= 0.0020). However, this 
trend is influenced by two 
low values recorded near 
the beginning of the moni-
otring program. This time 
period coincided with the 
end of a period of extended 
drought. As the drought 
conditions improved, pH 
levels improved and re-
mained normal.

Specific Conductance 
values showed a decreasing 
trend, but this trend was not 
statistically significant. The 
results were in the range of 
what is considered normal 
for this stream segment.
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Attoyac at FM 138
#Obs= 21  | p−value= 0.073  |  t−stat= −1.789  |  R Sq= 0.159  |  Adj R Sq= 0.115  |  y = 2.42e−07 * x + −328
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E. COLI, COLILERT, IDEXX METHOD, MPN/100ML vs Time at Attoyac at FM 138
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Attoyac at FM 138
#Obs= 21  | p−value= 0.382  |  t−stat= −0.693  |  R Sq= 0.04  |  Adj R Sq= −0.01  |  y = 3.44e−07 * x + −384

The results for Total Sus-
pended Solids (TSS), also 
known as Total Non-filter-
able Residue, ranged from 
3.7 to 34 mg/L, with a mean 
of 20 mg/L. Higher values 
were observed with elevat-
ed flows, but no values were 
considered to be exception-
ally high.

Total Filterable Residue, 
or Total Dissolved Solids 
(TDS), results ranged from 
40 to 170 mg/L, with a mean 
of 111.1 mg/L.
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PHOSPHORUS, TOTAL, WET METHOD (MG/L AS P) vs Time at Attoyac at FM 138
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Attoyac at FM 138
#Obs= 21  | p−value= 0.641  |  t−stat= 0.581  |  R Sq= 0.012  |  Adj R Sq= −0.04  |  y = −2.79e−08 * x + 49.2
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CHLORIDE (MG/L AS CL) vs Time at Attoyac at FM 138
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Attoyac at FM 138
#Obs= 21  | p−value= 0.977  |  t−stat= 0.107  |  R Sq= 0  |  Adj R Sq= −0.053  |  y = −3.36e−09 * x + 18

Chloride results at this 
monitoring station ranged 
from <5 mg/L to 18 mg/L, 
with a mean of 9.0 mg/L.

Sulfate results ranged from 
a minimum value of <5 
mg/L to a maximum of 30 
mg/L. The mean result was 
13.1 mg/L.
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Attoyac at FM 138
#Obs= 20  | p−value= 0.974  |  t−stat= 0.178  |  R Sq= 0  |  Adj R Sq= −0.055  |  y = −7.41e−12 * x + 0.0567
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NITRATE NITROGEN, TOTAL (MG/L AS N) vs Time at Attoyac at FM 138
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Attoyac at FM 138
#Obs= 21  | p−value= 0.315  |  t−stat= 1.106  |  R Sq= 0.053  |  Adj R Sq= 0.003  |  y = −1.43e−09 * x + 2.2

All Dissolved Orthopho-
shorus results were low, 
with the majority of results 
reported as less than the 
limit of quantitation. Results 
for one sampling event 
were not reported by the 
laboratory due to a quality 
control sample failure.

Total Phosphorus results 
ranged from 0.03 to 0.36 
mg/L as P, with a mean val-
ue of 0.1 mg/L as P.
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NITROGEN, AMMONIA, TOTAL (MG/L AS N) vs Time at Attoyac at FM 138
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Attoyac at FM 138
#Obs= 21  | p−value= 0.255  |  t−stat= −1.097  |  R Sq= 0.068  |  Adj R Sq= 0.018  |  y = 1.68e−09 * x + −2.26
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Attoyac at FM 138
#Obs= 21  | p−value= 0.092  |  t−stat= 88288385125592.6  |  R Sq= 0.505  |  Adj R Sq= 0.479  |  y = 1.4e−24 * x + 0.1

Nitrate-Nitrogen results 
ranged from <0.05 to 0.43 
mg/L as N, with a mean 
value of 0.2 mg/L as N.

For all samples analyzed for 
Ammonia-Nitrogen, the 
results were reported as less 
than the limit of quantita-
tion of 0.1 mg/L as N.
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Water Quality Monitoring Results for Station 20843 - Naconiche Creek at  FM 95

Parameter Number of 
Samples

Number of 
Exceedances MIN MAX MEAN Geometric 

Mean t-stat p-value Trend

E. coli  (MPN/100 mL) 21 11 47 2400 183.4 -0.5655 0.5604
Dissolved Oxygen (mg/L) 21 0 6.1 11.4 8.2 1.2785 0.3127
pH (S.U.) 21 1 5.2 7.5 6.8 0.1876 0.6388
Specific Conductance (μS/cm @ 25C) 21 0 35 154 111.1 2.3630 0.0462 ↓
Total Suspended Solids (mg/L) 21 0 3.7 110 28.7 1.1506 0.2830
Total Dissolved Solids (mg/L) 21 0 68 130 95.5 1.2320 0.3483
Chloride (mg/L) 21 0 7.4 14 10.0 2.0325 0.0935 ↓
Sulfate (mg/L) 21 0 5 39 12.0 -0.5180 0.5638
Orthophosphorus  (mg/L) 20 0 0.04 0.04 0.0 1.39391E+14 0.1043
Total Phosphorus (mg/L as P) 21 0 0.02 0.23 0.1 1.3120 0.2233
Nitrate (mg/L as N) 21 0 0.08 0.89 0.4 -0.6517 0.4752
Ammonia-Nitrogen (mg/L as N) 21 0 0.1 0.22 0.1 1.2776 0.2906
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●

●

● ● ●

●

●

●

● ● ● ●
●

●

●

●

●

● ●

●
●

126 (PCR)

630 (SCR1)

1030 (SCR2)

2060 (NCR)

0

500

1000

1500

2000

2500

0

250

500

750

2015 2016
Date

E.
 C

O
LI

, C
O

LI
LE

R
T,

 ID
EX

X 
M

ET
H

O
D,

 M
PN

/1
00

M
L

Fl
ow

Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.56  |  t−stat= −0.565  |  R Sq= 0.018  |  Adj R Sq= −0.034  |  y = 6.12e−06 * x + −8401
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.313  |  t−stat= 1.279  |  R Sq= 0.054  |  Adj R Sq= 0.004  |  y = −2.45e−08 * x + 43.4

Monitoring Station 20843 - Naconiche Creek at FM 95

E. coli values at this sta-
tion ranged from 47 to 
>2400 MPN/100 mL, with 
a geometric mean of 183.4 
MPN/100 mL. Of the 21 
samples analyzed, 11 ex-
ceeded the standard of 126 
MPN/100 mL for Primary 
Contact Recreation 1. On 
two occasions, results were 
reported as >2400 MPN/100 
mL. Both of these values 
were related to elevated 
flow events.

Dissolved Oxygen levels 
at this station were normal. 
No values were below the 
3.0 mg/L DO criteria for this 
segment.
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.639  |  t−stat= 0.188  |  R Sq= 0.012  |  Adj R Sq= −0.04  |  y = 3.4e−09 * x + 1.92
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TEMPERATURE, WATER (DEGREES CENTIGRADE) vs Time at Naconiche Creek at FM 95
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.046  |  t−stat= 2.363  |  R Sq= 0.193  |  Adj R Sq= 0.151  |  y = −7.14e−07 * x + 1138

Monitoring Station 20843 - Naconiche Creek at FM 95

The pH values at this station 
ranged from 5.2 to 7.5 S.U., 
with a mean of 6.8 S.U. One 
value was below the water 
quality standard criteria of 
6.0 S.U.

Specific Conductance 
values showed a decreas-
ing trend. The trend was 
determined to be stastically 
significant, but the trend 
appears to be affected by 
one particularly low value. 
Further statistical analysis 
was not conducted to de-
termine if this value was an 
outlier. The range of values 
(35 - 154 µS/cm) is normal 
for this watershed.
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.283  |  t−stat= 1.151  |  R Sq= 0.06  |  Adj R Sq= 0.011  |  y = −4.83e−07 * x + 723
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E. COLI, COLILERT, IDEXX METHOD, MPN/100ML vs Time at Naconiche Creek at FM 95
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.348  |  t−stat= 1.232  |  R Sq= 0.046  |  Adj R Sq= −0.004  |  y = −2.36e−07 * x + 435

Monitoring Station 20843 - Naconiche Creek at FM 95

Total Suspended Solids 
(TSS) results ranged from 
3.7 to 110 mg/L, with a 
mean of 28.7 mg/L.

Total Dissolved Solids 
(TDS) results at this moni-
toring station  ranged from 
68 to 130 mg/L, with a mean 
of 95.5 mg/L.
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PHOSPHORUS, TOTAL, WET METHOD (MG/L AS P) vs Time at Naconiche Creek at FM 95
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.094  |  t−stat= 2.033  |  R Sq= 0.141  |  Adj R Sq= 0.096  |  y = −4.61e−08 * x + 76.4
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CHLORIDE (MG/L AS CL) vs Time at Naconiche Creek at FM 95
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.564  |  t−stat= −0.518  |  R Sq= 0.018  |  Adj R Sq= −0.034  |  y = 7.04e−08 * x + −89.3

Monitoring Station 20843 - Naconiche Creek at FM 95

Chloride results at moni-
toring station 20843 ranged 
from 7.4 mg/L to 14 mg/L, 
with a mean of 10.0 mg/L. 
Statistical analysis showed 
a statistically significant 
decreasing trend (t-stat = 
2.0325, p-value = 0.0935) 
based upon 21 samples.
 

Sulfate results ranged from 
a minimum value of <5 
mg/L to a maximum of 30 
mg/L. The mean result was 
13.1 mg/L.
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RESIDUE,TOTAL FILTRABLE (DRIED AT 180C) (MG/L) vs Time at Naconiche Creek at FM 95
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Naconiche Creek at FM 95
#Obs= 20  | p−value= 0.104  |  t−stat= 139390747399306  |  R Sq= 0.495  |  Adj R Sq= 0.467  |  y = −3.41e−25 * x + 0.04
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NITRATE NITROGEN, TOTAL (MG/L AS N) vs Time at Naconiche Creek at FM 95
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.223  |  t−stat= 1.312  |  R Sq= 0.077  |  Adj R Sq= 0.028  |  y = −1.23e−09 * x + 1.85

Monitoring Station 20843 - Naconiche Creek at FM 95

All Dissolved Orthopho-
shorus results were report-
ed as less than the limit of 
quantitation (<0.04 mg/L as 
P). Results for one sampling 
event were not reported 
by the laboratory due to 
a quality control sample 
failure.

Total Phosphorus results 
at this monitoring station 
ranged from 0.02 to 0.23 
mg/L as P, with a mean val-
ue of 0.1 mg/L as P. 
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NITROGEN, AMMONIA, TOTAL (MG/L AS N) vs Time at Naconiche Creek at FM 95
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.475  |  t−stat= −0.652  |  R Sq= 0.027  |  Adj R Sq= −0.024  |  y = 2.56e−09 * x + −3.3
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RESIDUE, TOTAL NONFILTRABLE (MG/L) vs Time at Naconiche Creek at FM 95
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Naconiche Creek at FM 95
#Obs= 21  | p−value= 0.291  |  t−stat= 1.278  |  R Sq= 0.059  |  Adj R Sq= 0.009  |  y = −4.25e−10 * x + 0.718

Monitoring Station 20843 - Naconiche Creek at FM 95

Nitrate-Nitrogen results 
ranged from 0.08 to 0.89 
mg/L as N, with a mean 
value of 0.4 mg/L as N. An 
increasing trend is ob-
served, but it is not statisti-
cally significant.

Sample results for Ammo-
nia-Nitrogen ranged from 
<0.1 mg/L as N to 0.22 mg/L 
as N. The water quality stan-
dard criteria is 0.33 mg/L as 
N.
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Monitoring Station 20844 - Big Iron Ore Creek at FM 354

Water Quality Monitoring Results for Station 20844 - Big Iron Ore Creek at FM 354

Parameter Number of 
Samples

Number of 
Exceedances MIN MAX MEAN Geometric 

Mean t-stat p-value Trend

E. coli  (MPN/100 mL) 21 17 100 2400 325.6 0.3800 0.7362
Dissolved Oxygen (mg/L) 21 0 6.4 12 8.9 1.2130 0.3569
pH (S.U.) 21 0 6.1 7.3 6.8 -1.1946 0.0315
Specific Conductance (μS/cm @ 25C) 21 0 60 122 101.5 2.0354 0.1099
Total Suspended Solids (mg/L) 21 0 3.4 270 30.2 0.3688 0.7343
Total Dissolved Solids (mg/L) 21 0 64 120 89.2 1.4630 0.2620
Chloride (mg/L) 21 0 5 11 8.4 1.1365 0.3693
Sulfate (mg/L) 21 0 5 17 10.6 0.6915 0.5812
Orthophosphorus  (mg/L) 20 0 0.04 0.04 0.0 1.39391E+14 0.1043
Total Phosphorus (mg/L as P) 21 0 0.02 0.5 0.1 0.7033 0.5094
Nitrate (mg/L as N) 21 0 0.1 1.8 1.1 -0.6555 0.4569
Ammonia-Nitrogen (mg/L as N) 21 0 0.1 0.13 0.1 0.8198 0.9088
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SULFATE (MG/L AS SO4) vs Time at Big Iron Ore Creek at FM 354
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.736  |  t−stat= 0.38  |  R Sq= 0.006  |  Adj R Sq= −0.046  |  y = −3.36e−06 * x + 5378
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.357  |  t−stat= 1.213  |  R Sq= 0.045  |  Adj R Sq= −0.005  |  y = −2.17e−08 * x + 40.1

Monitoring Station 20844 - Big Iron Ore Creek at FM 354

Dissolved Oxygen levels 
at this station were normal. 
Results ranged from 6.4 to 
12.0 mg/L.

E. coli values at this sta-
tion ranged from 100 to 
>2400 MPN/100 mL, with 
a geometric mean of 325.6 
MPN/100 mL. Of the 21 
samples analyzed, 17 ex-
ceeded the standard of 126 
MPN/100 mL for Primary 
Contact Recreation 1. 
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.031  |  t−stat= −1.195  |  R Sq= 0.221  |  Adj R Sq= 0.18  |  y = 9.77e−09 * x + −7.23
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TEMPERATURE, WATER (DEGREES CENTIGRADE) vs Time at Big Iron Ore Creek at FM 354
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.11  |  t−stat= 2.035  |  R Sq= 0.129  |  Adj R Sq= 0.083  |  y = −3.3e−07 * x + 577

Monitoring Station 20844 - Big Iron Ore Creek at FM 354

The pH values at this station 
ranged from 6.1 to 7.3 S.U. 

Specific Conductance 
values showed a decreasing 
trend, but this trend was not 
statistically significant. The 
results were in the range of 
what is considered normal 
for this stream segment. 
Specific Conductance 
ranged from 60 to 122 µS/
cm.
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PH (STANDARD UNITS) vs Time at Big Iron Ore Creek at FM 354

●
●

●

● ●

●

●

● ●

●
●

●
●

●
●

●

●
●

●

●

●

0

100

200

0

500

1000

2015 2016
Date

R
ES

ID
U

E,
 T

O
TA

L 
N

O
N

FI
LT

R
AB

LE
 (M

G
/L

)
Fl

ow

Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.734  |  t−stat= 0.369  |  R Sq= 0.006  |  Adj R Sq= −0.046  |  y = −2.97e−07 * x + 457

500 550 600

−5
00

50
0

15
00

Fitted values

R
es

id
ua

ls

Residuals vs Fitted
7

16

8

−2 −1 0 1 2

0
1

2
3

Theoretical Quantiles

St
an

da
rd

iz
ed

 re
si

du
al

s Normal Q−Q
7

16

8

500 550 600

0.
0

0.
5

1.
0

1.
5

Fitted values

St
an

da
rd

iz
ed

re
si

du
al

s Scale−Location
7

16

8

0.00 0.05 0.10 0.15

−1
0

1
2

3

Leverage

St
an

da
rd

iz
ed

 re
si

du
al

s

Cook's distance

0.5

1

Residuals vs Leverage
7

16

21

E. COLI, COLILERT, IDEXX METHOD, MPN/100ML vs Time at Big Iron Ore Creek at FM 354
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.262  |  t−stat= 1.463  |  R Sq= 0.066  |  Adj R Sq= 0.017  |  y = −2.33e−07 * x + 425

Monitoring Station 20844 - Big Iron Ore Creek at FM 354

The results for Total Sus-
pended Solids (TSS) 
ranged from 3.4 to 270 
mg/L, with a mean of 30.2 
mg/L. All but one value was 
below 50 mg/L.

Total Dissolved Solids 
(TDS) results at this moni-
toring station ranged from 
64 to 120 mg/L, with a mean 
of 89.2 mg/L.
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PHOSPHORUS, TOTAL, WET METHOD (MG/L AS P) vs Time at Big Iron Ore Creek at FM 354
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.369  |  t−stat= 1.136  |  R Sq= 0.043  |  Adj R Sq= −0.008  |  y = −2.48e−08 * x + 44
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CHLORIDE (MG/L AS CL) vs Time at Big Iron Ore Creek at FM 354
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.581  |  t−stat= 0.692  |  R Sq= 0.016  |  Adj R Sq= −0.035  |  y = −3.18e−08 * x + 56.4

Monitoring Station 20844 - Big Iron Ore Creek at FM 354

Chloride results at this 
monitoring station were 
low, with values ranging-
from <5 mg/L to 11 mg/L, 
with a mean of 8.4 mg/L.

Sulfate results ranged from 
a minimum value of <5 
mg/L to a maximum of 17 
mg/L. The mean result was 
10.6 mg/L.
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RESIDUE,TOTAL FILTRABLE (DRIED AT 180C) (MG/L) vs Time at Big Iron Ore Creek at FM 354

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

0.37 (OrthoP Max)

0.1

0.2

0.3

0

500

1000

2015 2016
Date

O
R

TH
O

PH
O

SP
H

AT
E 

PH
O

SP
H

O
RU

S,
D

IS
S,

M
G

/L
,F

LD
FI

LT
<1

5M
IN

Fl
ow

Big Iron Ore Creek at FM 354
#Obs= 20  | p−value= 0.104  |  t−stat= 139390747399306  |  R Sq= 0.495  |  Adj R Sq= 0.467  |  y = −3.41e−25 * x + 0.04
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NITRATE NITROGEN, TOTAL (MG/L AS N) vs Time at Big Iron Ore Creek at FM 354
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.509  |  t−stat= 0.703  |  R Sq= 0.023  |  Adj R Sq= −0.028  |  y = −1.04e−09 * x + 1.56

Monitoring Station 20844 - Big Iron Ore Creek at FM 354

All Dissolved Orthopho-
shorus results at this mon-
toring station were reported 
as less than the limit of 
quantitation. Results for one 
sampling event were not 
reported by the laboratory 
due to a quality control 
sample failure.

Total Phosphorus results 
ranged from 0.03 to 0.5 
mg/L as P, with a mean val-
ue of 0.1 mg/L as P.
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NITROGEN, AMMONIA, TOTAL (MG/L AS N) vs Time at Big Iron Ore Creek at FM 354
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.457  |  t−stat= −0.655  |  R Sq= 0.029  |  Adj R Sq= −0.022  |  y = 5.5e−09 * x + −6.83
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RESIDUE, TOTAL NONFILTRABLE (MG/L) vs Time at Big Iron Ore Creek at FM 354
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Big Iron Ore Creek at FM 354
#Obs= 21  | p−value= 0.909  |  t−stat= 0.82  |  R Sq= 0.001  |  Adj R Sq= −0.052  |  y = −1.16e−11 * x + 0.118

Monitoring Station 20844 - Big Iron Ore Creek at FM 354

Nitrate-Nitrogen results 
were typically elevated. Re-
sults at this station ranged 
from 0.1 to 1.8 mg/L as N, 
with a mean value of 1.1 
mg/L as N.

For all samples analyzed for 
Ammonia-Nitrogen, only 
1 of the 21 sample results 
were reported above the 
limit of quantitation of 0.1 
mg/L as N.
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Monitoring Station 16083 - Waffelow Creek at FM 95

Water Quality Monitoring Results for Station 16083 - Waffelow Creek at FM 95

Parameter Number of 
Samples

Number of 
Exceedances MIN MAX MEAN Geometric 

Mean t-stat p-value Trend

E. coli  (MPN/100 mL) 21 16 58 2400 280.3 -0.2160 0.8053
Dissolved Oxygen (mg/L) 21 1 2.6 10.2 6.7 -0.4576 0.5640
pH (S.U.) 21 1 5.6 6.9 6.5 -2.2057 0.0031 ↑
Specific Conductance (μS/cm @ 25C) 21 0 99 214 134.8 1.4185 0.2455
Total Suspended Solids (mg/L) 21 0 6.2 28 13.2 -0.2541 0.7351
Total Dissolved Solids (mg/L) 21 0 78 160 118.8 0.6373 0.7265
Chloride (mg/L) 21 0 6.2 15 9.3 1.0482 0.3981
Sulfate (mg/L) 21 1 7 59 25.5 0.3507 0.7939
Orthophosphorus  (mg/L) 20 0 0.04 0.04 0.0 1.39391E+14 0.1043
Total Phosphorus (mg/L as P) 21 0 0.02 0.19 0.1 1.0807 0.3352
Nitrate (mg/L as N) 21 0 0.05 0.52 0.2 -1.3277 0.1753
Ammonia-Nitrogen (mg/L as N) 21 0 0.1 0.22 0.1 1.8940 0.1035
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.805  |  t−stat= −0.216  |  R Sq= 0.003  |  Adj R Sq= −0.049  |  y = 2.59e−06 * x + −3214
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

5 (DO 24h Avg)

3 (DO 24h Min)

4

6

8

10

0
50

100
150
200
250

2015 2016
Date

O
XY

G
EN

, D
IS

SO
LV

ED
 (M

G
/L

)
Fl

ow

Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.564  |  t−stat= −0.458  |  R Sq= 0.018  |  Adj R Sq= −0.034  |  y = 2.1e−08 * x + −23.5

Monitoring Station 16083 - Waffelow Creek at FM 95

E. coli values at this sta-
tion ranged from 58 to 
>2400 MPN/100 mL, with 
a geometric mean of 280.3 
MPN/100 mL. Of the 21 sam-
ples analyzed, 16 exceeded 
the standard for Primary 
Contact Recreation 1. 

Dissolved Oxygen levels at 
this station ranged from 2.6 
to 10.2 mg/L.
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.003  |  t−stat= −2.206  |  R Sq= 0.377  |  Adj R Sq= 0.344  |  y = 1.29e−08 * x + −12.1
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.246  |  t−stat= 1.418  |  R Sq= 0.07  |  Adj R Sq= 0.021  |  y = −5.1e−07 * x + 868

Monitoring Station 16083 - Waffelow Creek at FM 95

The pH values at this station 
ranged from 5.6 to 6.9 S.U., 
with a mean of 6.5 S.U. One 
value was below the water 
quality standard criteria of 
6.0 S.U. There is a statistically 
significant increasing trend 
(t-stat = -2.2057, p-value = 
0.0031).

Specific Conductance 
values showed a decreasing 
trend. The trend was not 
determined to be stastically 
significant, and appears to 
be affected by two elevated 
values collected in 2015. 
The Specific Conductance 
ranged from 99 to 214 µS/
cm.
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PH (STANDARD UNITS) vs Time at Waffelow Creek at FM 95
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.735  |  t−stat= −0.254  |  R Sq= 0.006  |  Adj R Sq= −0.046  |  y = 3.52e−08 * x + −37.4
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.727  |  t−stat= 0.637  |  R Sq= 0.007  |  Adj R Sq= −0.046  |  y = −1.04e−07 * x + 268

Monitoring Station 16083 - Waffelow Creek at FM 95

Total Suspended Solids 
(TSS) results ranged from 
6.2 to 28 mg/L, with a mean 
of 13.2 mg/L.

Total Dissolved Solids 
(TDS) results at this moni-
toring station  ranged from 
78 to 160 mg/L, with a mean 
of 118.8 mg/L.
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.398  |  t−stat= 1.048  |  R Sq= 0.038  |  Adj R Sq= −0.013  |  y = −3.03e−08 * x + 52.8
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CHLORIDE (MG/L AS CL) vs Time at Waffelow Creek at FM 95
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.794  |  t−stat= 0.351  |  R Sq= 0.004  |  Adj R Sq= −0.049  |  y = −5.47e−08 * x + 104

Monitoring Station 16083 - Waffelow Creek at FM 95

Chloride results ranged 
from 6.2 mg/L to 15.0 mg/L, 
with a mean of 9.3 mg/L. 

Sulfate results ranged from 
a minimum value of 7.0 
mg/L to a maximum of 59 
mg/L. The standard criteria 
for Sulfate is 50 mg/L.
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Waffelow Creek at FM 95
#Obs= 20  | p−value= 0.104  |  t−stat= 139390747399306  |  R Sq= 0.495  |  Adj R Sq= 0.467  |  y = −3.41e−25 * x + 0.04
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NITRATE NITROGEN, TOTAL (MG/L AS N) vs Time at Waffelow Creek at FM 95
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.335  |  t−stat= 1.081  |  R Sq= 0.049  |  Adj R Sq= −0.001  |  y = −6.83e−10 * x + 1.07

Monitoring Station 16083 - Waffelow Creek at FM 95

All Dissolved Orthopho-
shorus results were report-
ed as less than the limit of 
quantitation (<0.04 mg/L as 
P). Results for one sampling 
event were not reported 
by the laboratory due to 
a quality control sample 
failure.

Total Phosphorus results 
at this monitoring stations 
ranged from <0.02 to 0.19 
mg/L as P, with a mean val-
ue of 0.1 mg/L as P. 
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NITROGEN, AMMONIA, TOTAL (MG/L AS N) vs Time at Waffelow Creek at FM 95
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.175  |  t−stat= −1.328  |  R Sq= 0.094  |  Adj R Sq= 0.047  |  y = 2.35e−09 * x + −3.19
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Waffelow Creek at FM 95
#Obs= 21  | p−value= 0.104  |  t−stat= 1.894  |  R Sq= 0.133  |  Adj R Sq= 0.088  |  y = −7.2e−10 * x + 1.15

Monitoring Station 16083 - Waffelow Creek at FM 95

Nitrate-Nitrogen results 
ranged from 0.05 to 0.52 
mg/L as N, with a mean 
value of 0.2 mg/L as N. An 
increasing trend is ob-
served, but it is not statisti-
cally significant.

Sample results for Ammo-
nia-Nitrogen ranged from 
<0.1 mg/L as N to 0.22 mg/L 
as N.
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Monitoring Station 16084 - Terrapin Creek at SH 95

Water Quality Monitoring Results for Station 16084 - Terrapin Creek at  SH 95

Parameter Number of 
Samples

Number of 
Exceedances MIN MAX MEAN Geometric 

Mean t-stat p-value Trend

E. coli  (MPN/100 mL) 21 18 84 1700 330.6 -0.4503 0.6226
Dissolved Oxygen (mg/L) 21 0 4.9 10.9 8.0 0.3567 0.8760
pH (S.U.) 21 1 5.7 6.9 6.7 -1.3813 0.0143
Specific Conductance (μS/cm @ 25C) 21 0 82 194 134.0 -0.2301 0.6894
Total Suspended Solids (mg/L) 21 0 3.5 75 19.2 -1.5144 0.1348
Total Dissolved Solids (mg/L) 21 1 70 220 113.1 -1.0226 0.2548
Chloride (mg/L) 21 0 6.2 12 8.7 -0.2432 0.6296
Sulfate (mg/L) 21 1 5 51 24.5 0.0218 0.9581
Orthophosphorus  (mg/L) 20 0 0.04 0.04 0.0 1.39391E+14 0.1043
Total Phosphorus (mg/L as P) 21 0 0.02 0.12 0.1 0.4097 0.7467
Nitrate (mg/L as N) 20 0 0.12 1.3 0.7 -0.2476 0.7435
Ammonia-Nitrogen (mg/L as N) 21 0 0.1 0.17 0.1 0.8225 0.5827
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.623  |  t−stat= −0.45  |  R Sq= 0.013  |  Adj R Sq= −0.039  |  y = 3.3e−06 * x + −4268
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.876  |  t−stat= 0.357  |  R Sq= 0.001  |  Adj R Sq= −0.051  |  y = −4.45e−09 * x + 14.4

Monitoring Station 16084 - Terrapin Creek at SH 95

Dissolved Oxygen results 
at this station ranged from 
4.9 to 10.9 mg/L.

E. coli values at this sta-
tion ranged from 84 to 
1700 MPN/100 mL, with a 
geometric mean of 330.6 
MPN/100 mL. Of the 21 
samples analyzed, 18 ex-
ceeded the standard of 126 
MPN/100 mL for Primary 
Contact Recreation 1. 
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.014  |  t−stat= −1.381  |  R Sq= 0.277  |  Adj R Sq= 0.239  |  y = 9.52e−09 * x + −7.02
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.689  |  t−stat= −0.23  |  R Sq= 0.009  |  Adj R Sq= −0.044  |  y = 2.15e−07 * x + −175

Monitoring Station 16084 - Terrapin Creek at SH 95

The pH values at this station 
ranged from 5.7 to 6.9 S.U. 

Specific Conductance val-
ues ranged from 82 to 194 
µS/cm. 
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.135  |  t−stat= −1.514  |  R Sq= 0.114  |  Adj R Sq= 0.067  |  y = 4.39e−07 * x + −612
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.255  |  t−stat= −1.023  |  R Sq= 0.068  |  Adj R Sq= 0.019  |  y = 6.09e−07 * x + −763

Monitoring Station 16084 - Terrapin Creek at SH 95

The results for Total Sus-
pended Solids (TSS) 
ranged from 3.5 to 75 mg/L, 
with a mean of 19.2 mg/L. 

Total Dissolved Solids 
(TDS) results at this moni-
toring station ranged from 
70 to 220 mg/L, with a mean 
of 113.1 mg/L.
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.63  |  t−stat= −0.243  |  R Sq= 0.012  |  Adj R Sq= −0.039  |  y = 1.2e−08 * x + −8.57
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.958  |  t−stat= 0.022  |  R Sq= 0  |  Adj R Sq= −0.052  |  y = 1.21e−08 * x + 7.13

Monitoring Station 16084 - Terrapin Creek at SH 95

Chloride results at this 
monitoring station were 
low, with values ranging-
from 6.2 mg/L to 12 mg/L, 
with a mean of 8.7 mg/L.

Sulfate results ranged from 
a minimum value of <5 
mg/L to a maximum of 51 
mg/L. The mean result was 
24.5 mg/L.
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Terrapin Creek at FM 95
#Obs= 20  | p−value= 0.104  |  t−stat= 139390747399306  |  R Sq= 0.495  |  Adj R Sq= 0.467  |  y = −3.41e−25 * x + 0.04
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RESIDUE,TOTAL FILTRABLE (DRIED AT 180C) (MG/L) vs Time at Terrapin Creek at FM 95
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.747  |  t−stat= 0.41  |  R Sq= 0.006  |  Adj R Sq= −0.047  |  y = −1.55e−10 * x + 0.278

Monitoring Station 16084 - Terrapin Creek at SH 95

All Dissolved Orthopho-
shorus results at this mon-
toring station were reported 
as less than the limit of 
quantitation. Results for one 
sampling event were not 
reported by the laboratory 
due to a quality control 
sample failure.

Total Phosphorus results 
ranged from <0.02 to 0.12 
mg/L as P, with a mean val-
ue of 0.1 mg/L as P.
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Terrapin Creek at FM 95
#Obs= 20  | p−value= 0.743  |  t−stat= −0.248  |  R Sq= 0.006  |  Adj R Sq= −0.049  |  y = 1.84e−09 * x + −1.98
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Terrapin Creek at FM 95
#Obs= 21  | p−value= 0.583  |  t−stat= 0.823  |  R Sq= 0.016  |  Adj R Sq= −0.036  |  y = −1.59e−10 * x + 0.336

Monitoring Station 16084 - Terrapin Creek at SH 95

Nitrate-Nitrogen results 
at this station ranged from 
0.12 to 1.3 mg/L as N, with 
a mean value of 0.7 mg/L 
as N.

For all samples analyzed for 
Ammonia-Nitrogen, only 
4 of the 21 sample results 
were reported above the 
limit of quantitation of 0.1 
mg/L as N. The highest val-
ue reported was 0.17 mg/L.
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HISTORICAL WATER QUALITY MONITORING RESULTS

Attoyac Bayou Watershed Protection Plan Development

As part of the development of the Attoyac Bayou Watershed 
Protection Plan, bi-weekly grab samples were collected for 
bacteria and nutrient samples at 10 stations within the Attoyac 
Bayou watershed between July 26, 2010 - August 20, 2012. These 
samples were collected by Stephen F. Austin State University 
(SFASU) and analyzed by the ANRA Environmental Laboratory. 
The monitoring stations for the Lake Sam Rayburn OSSF Program 
Support and Attoyac Bayou OSSF Remediation project were 
stations that were monitored as part of the Attoyac Bayou 
Watershed Protection Plan project. The data for the Attoyac Bayou 
Watershed Protection Plan was collected under an approved 
Quality Assurance Project Plan and was submitted for inclusion 
into SWQMIS.

Monitoring data under Attoyac Bayou Watershed Protection Plan 
project was collected during an extensive period of drought. 
On multiple occasions, field personnel were unable to collect 
a sample due to no water being present. Many of the field 
parameters and nutrient values observed were atypical of the 
historical monitoring in this stream segment. For water quality 
assessment purposes, the usefulness of drought monitoring data 
is still being debated.

As reported in the Attoyac Bayou Watershed Protection Plan, the two-year average of monitored water quality 
parameters are shown in the table below.

Water Quality Monitoring Results for the Attoyac Bayou Watershed Protection Plan (7/26/2010 - 8/20/2012)

TCEQ
Station 

ID
Station Name # Samples

E. coli 
Geometric 

Mean
(MPN/100 

ml)

Dissolved 
Oxygen 

(mg/)

pH 
(SU)

TSS
(mg/L)

Dissolved 
Ortho-P 
(mg/L)

Total 
Phosphorus 

(mg/L)

Nitrate
Nitrite

Nitrogen 
(mg/L)

Ammonia 
Nitrogen

(mg/L)

20841 Attoyac Bayou at FM 138 40 376.5 6.6 7.80 30.1 0.09 0.21 0.18 0.12
20843 Naconiche Creek at FM 95 46 189.4 7.2 7.83 11.8 0.07 0.14 0.39 0.12
20844 Big Iron Ore Creek at FM 354 56 454.3 7.9 8.23 27.2 0.04 0.10 0.61 0.12
16083 Waffelow Creek at FM 95 25 201.9 5.8 7.73 29.7 0.05 0.13 0.11 0.24
16084 Terrapin Creek at SH 95 43 194.3 6.0 7.92 34.6 0.04 0.09 0.53 0.17

The Attoyac Bayou Watershed Protection Plan and the Attoyac Bayou Surface Water Quality Monitoring Report are 
available on the project website at the following address:

 http://attoyac.tamu.edu.

Developed by the Attoyac Bayou Watershed Partnership 
July 2014

Attoyac Bayou 
Watershed Protection 

Plan

http://attoyac.tamu.edu
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Upper Neches River Basin Summary Report

The Basin Summary Report, assembled by the Angelina & Neches River Authority every five years, provides a 
comprehensive review of water quality data and water quality related issues for the Upper Neches River Basin. 
The report serves to develop a greater understanding of water quality within the basin, which can be used to aid 
regulatory agencies in decision making. The report consists of a comprehensive review including descriptions of 
water quality conditions and issues, trend analysis of water quality by station and parameter, discussion of watershed 
characteristics, and potential influences on water quality. Furthermore, recommendations of management strategies 
for correcting identified water quality impairments are also included in the report. The report details activities 
performed by the Angelina & Neches River Authority under the Texas Clean Rivers Program.

The 2015 Basin Summary Report can be downloaded at the following location:

http://www.anra.org/divisions/water_quality/crp/pdfs/reports/2015_Summary_Report/ANRA_FY_2015_BHR.pdf

AngelinA & neches RiveR AuthoRity

2015 Basin Summary Report 
For the Upper Portion of the Neches River Basin

Angelina & Neches River Authority
P.O. Box 387 • Lufkin, TX 75902
936-632-7795 • 800-282-5634

www.anra.org • info@anra.org

Introduction
The agency began using the logo in 1993 when the agency was formed as the  
Texas Natural Resource Conservation Commission. “TNRCC” was replaced by  
“TCEQ” in the logo in 2002 when the legislature changed the agency’s name to  
the Texas Commission on Environmental Quality.

Permission to Use the TCEQ Logo
The TCEQ has intellectual property rights in the TCEQ logo. No one may use the TCEQ 
logo without first gaining permission from the TCEQ’s Agency Communications Division. 
 We only grant permission to individuals or organizations that are involved in a 
non-regulatory relationship with the TCEQ, such as:

n  Co-hosting a symposium or another event
n  Contracting, such as a Superfund site cleanup or scientific study

 We do not grant permission outside this context (a non-regulatory relationship) 
because of the potential for confusion about the TCEQ’s relationship with the organiza-
tion or the possibility that the logo may appear to be an endorsement by the TCEQ.
 Requests to use the TCEQ logo should be directed to the publishing manager  
in the TCEQ’s Agency Communications Division at 512-239-0010 or by e-mail at  
<ac@tceq.state.tx.us>. Please be prepared to supply the name of the agency program 
contact with whom you are working.

Information About Web Site Linking
We do not grant permission to an entity in a non-regulatory relationship to use the logo 
as a graphic to link to the agency’s Web site. However, we do encourage linking without 
the graphic, provided there is no fee for accessing the material and the link is displayed 
in the proper context. 
 Webmasters should be aware that the Texas Department of Information Resources 
has certain requirements for a Web site linking to a state-agency Web site, such as the 
TCEQ’s. These policies reflect state law (1 Texas Administrative Code 206.54) and may 
be found at <www.dir.state.tx.us/standards/link_policy.htm>.

Once You Have Permission to Use the TCEQ Logo: 
Follow These Usage Guidelines
The TCEQ logo is a combination of text and art. The font is a custom creation. Never 
recreate the logo.

n  Use the logo only in its entirety and without modification.
n  Do not obscure any part of the logo by placing type, photographs, or other  

elements on top of it.

Official Logo Color Configurations (Example A)
The logo is either three-color, two-color, solid black, or a single solid color when used  
in a piece that is not four-color process (for example: if the piece uses blue and black 
inks, the logo can be in solid blue or solid black).
 When using the three-color and two-color versions of the logo, consistency is 
essential. Official logo colors are PMS 287 blue, PMS 3288 green, and black. These 
specific colors should not be compromised for any reason when using the two- and 
three-color logo.

PANTONE® 287
C: R:
M: G:
Y: B:
K:

PANTONE 3288
C: R:
M: G:
Y: B:
K:

PANTONE® 3288
C:  100 M: 3 Y: 58 K: 16
R: 0  G: 133  B: 102

PANTONE® 287
C:  100  M: 72 Y: 2 K: 12
R: 0 G: 51 B: 141

Two Color Logo
(100% #287 and #3288)

Correct:  
in 100% color

Incorrect:  
with a tint

    One Color Usage
     For demonstration, shown in PMS #314 (teal).

A. Official Logo Color Configurations

Black Logo

December 2008

TCEQ Logo Public Use Style Guide

Page 1

Three Color Logo

The Attoyac Bayou (Segment 0612) was evaluated as part of ANRA’s 2015 Basin Summary Report. For the Summary 
Report, data from the period of January 1, 2000 to August 31, 2014 was queried and exported from TCEQ’s Surface 
Water Quality Monitoring Information System (SWQMIS) and evaluated.

http://www.anra.org/divisions/water_quality/crp/pdfs/reports/2015_Summary_Report/ANRA_FY_2015_BHR.pdf
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#Obs= 102  | p−value= 0.344  |  t−stat= 1.416  |  R Sq= 0.009  |  Adj R Sq= −0.001  |  y = −6.76e−07 * x + 1260

For all three monitoring stations (one in each of the Attoyac Bayou’s assessment units), the vast majority of results 
exceeded the primary contact recreation limit. Attoyac Bayou is listed on the 2014 303(d) List for not supporting 
primary contact recreation due to bacteria impairments.  All three Assessment Units (AU) are listed as category 5b, and 
were first listed in 2004.

Attoyac Bayou Monitoring Stations in the Basin Summary Report 

Assessment
Unit

Monitoring 
Station ID Description

Annual Frequency Monitoring 
EntityField Conv Bacteria Flow

0612_01 10636 Attoyac Bayou at SH 21 4 4 4 4 ANRA
0612_02 15253 Attoyac Bayou AT SH 7 4 4 4 4 ANRA
0612_03 16076 Attoyac Bayou AT US 59 4 4 4 4 ANRA

In AU 0612_01, represented by monitoring station 10636 (Attoyac Bayou at SH 21), the geometric mean for E. coli  
exceeded the standard of 126 MPN/100 mL, with a value of 178.54 MPN/100 mL based upon 71 samples assessed from 
the period of December 1, 2005 to November 20, 2012.

In AU 0612_02, represented by monitoring station 15253 (Attoyac Bayou at SH 7), the geometric mean for E. coli  
exceeded the standard of 126 MPN/100 mL with a value of 195.04 MPN/100 mL based upon an assessment of 115 
samples in the 2014 Integrated Report. This AU also had a concern for depressed Dissolved Oxygen, with 17 of 100 
values below the screening level of 5.0 mg/L.  In the 2012 assessment, this AU had a concern for Ammonia-Nitrogen, 
with 14 of 48 samples exceeding the criteria of 0.33 mg/L. Based upon the data assessed for the 2014 Integrated 
Report, this AU is now fully supporting for Ammonia-Nitrogen, with only 14 of 119 values exceeding the criteria.
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In AU 0612_03, represented by monitoring station 16076 (Attoyac Bayou at US 59), the geometric mean for E. coli  
exceeded the standard of 126 MPN/100 mL with a value of 147.25 MPN/100 mL based upon 109 samples assessed 
in the 2014 assessment. This compares to a geomean of 288.18 MPN/100 mL (based upon 60 samples) in the 2012 
assessment. This AU also had a concern for depressed Dissolved Oxygen, with 24 of 67 values below the screening 
level of 5.0 mg/L.  A concern for Ammonia-Nitrogen was also identified for this AU, with 29 of 98 samples exceeding 
the nutrient screening level of 0.33 mg/L.
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WATER QUALITY DISCUSSION

For the Lake Sam Rayburn OSSF Program Support and Attoyac Bayou OSSF Remediation project, surface water quality 
monitoring was performed for twenty-one (21) months over the period of October 2014 through May 2016. Samples 
were collected monthly, with analysis for field parameters, conventional parameters (nutrients, minerals, and solids), 
and E. coli bacteria. For this project, five sampling stations were chosen. These stations, representing sites on both 
the main stem of the Attoyac Bayou as well as tributaries, had been monitored previously as part of the project that 
developed the Watershed Protection Plan for the Attoyac Bayou. These monitoring stations were chosen to examine 
the effect of replacing OSSFs within the watershed on water quality, particularly E. coli concentrations, as well as to 
evaluate the effectiveness of Best Management Practices implemented as part of the WPP.

ANRA has historically monitored on the Attoyac Bayou for many years, so there is a long record of historical data for 
comparison. For ANRA’s most recent Basin Summary Report, data was analyzed for a period of fifteen years (2000 to 
2015).

Based upon historical water quality monitoring data, the Attoyac Bayou is listed as impaired for bacteria, as the water-
body fails to meet the water quality standard of 126 MPN/100 ML for its designated Primary Contact Recreation (PCR) 
use. All three assessment units in the Attoyac Bayou exceed the PCR standard. This standard is also exceeded for the 
tributaries to the Attoyac Bayou, such as Naconiche Creek, Big Iron Ore Creek, Waffelow Creek, and Terrapin Creek. 
However, the tributaries are not listed in the Integrated Report as impaired because the monitoring on those stream 
segments was conducted under biased conditions, such as targeted monitoring based on flow conditions or to moni-
tor BMP effectiveness.

Historically, the E. coli levels in the Attoyac Bayou have exceeded the water quality standard for Primary Contact 
Recreation (126 MPN/100 mL), but have typically been below the standard for Secondary Contact Recreation 1 (630 
MPN/100 mL). This pattern was seen in the long-term historical monitoring conducted by ANRA, the special study to 
develop the Attoyac Bayou Watershed Protection Plan, as well as this project. For example, at Attoyac Bayou at FM 138 
(Monitoring Station 20841), the geometric mean for the E. coli results collected during this project was 281.3 MPN/100 
mL. At this station, 17 of 21 grab samples (or 81%) exceeded the Primary Contact Recreation standard of 126 MPN/100 
mL. However, only 3 of 21 grab samples (or 14.3%) exceeded the Secondary Contact Recreation 1 standard of 603 
MPN/100 mL. This same pattern was observed at other monitoring stations in the watershed. The geometric mean at 
all stations exceeded the standard for PCR, but for single grab samples, the majority of results were below the SCR1 
standard. 

ANRA had hoped to use the water quality data generated from this project to demonstrate water quality improve-
ments related to reduced E. coli loadings as failing septic systems were replaced in the watershed. As seen in the 
included map, monitoring stations are spaced throughout the watershed to assess water quality along both the main 
stem of the Attoyac Bayou as well as several of the major tributaries. The original project scope of work called for OSSF 
installation within the first two years of the three-year project, with water quality monitoring being performed in the 
second and third year. However, due to delays in the OSSF installation portion of the project (discussed in detail in that 
section of the report), the OSSFs were not installed in time to use the monitoring data for that purpose. By the time 
OSSF installation began, the project was already in its third and final year. When the monitoring component of the 
project ended in May 2016, only a small percentage of the total number of systems had been installed. The majority 
of the systems were installed in July and August 2016, after monitoring had ceased. Although the data collected does 
not meet its intended/planned use, the data is still important as an ongoing record of water quality. The water quality 
data also providces a good baseline to examine improvements in subsequent projects, including an OSSF repair/re-
placement project that is beginning in Fiscal Year 2017. Additionally, this data can be incorporated into the next Water-
shed Protection Plan Update.
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Typically, monitoring through the Clean Rivers Program is conducted on a quarterly basis. Projects such as this one, 
as well as the previous  project that developed the Attoyac Bayou Watershed Protection Plan, allow for a much more 
intensive monitoring regime. In the case of this project, sampling was performed monthly, while the WPP project had 
bi-weekly monitoring. This type of monitoring regime provides a more accurate depiction of water quality conditions 
in the stream segment.

In comparing the results from this project with the data collected during 2010 to 2012 as part of the project to de-
velop the Attoyac Bayou Watershed Protection Plan, the geometric mean for the datasets in this project are lower than 
those in the previous project at three of the five locations.

E. coli Geometric Mean Values for Recent Attoyac Bayou Monitoring Projects

TCEQ
Station 

ID
Station Name

Attoyac Bayou WPP Project 
(July 2010 - August 2012)

Attoyac Bayou OSSF Remediation Project
(October 2014 - May 2016)

E. coli Geometric Mean (MPN/100 ml) E. coli Geometric Mean (MPN/100 ml)

20841 Attoyac Bayou at FM 138 376.5 281.3
20843 Naconiche Creek at FM 95 189.4 183.4
20844 Big Iron Ore Creek at FM 354 454.3 325.6
16083 Waffelow Creek at FM 95 201.9 280.3
16084 Terrapin Creek at SH 95 194.3 330.6

While this may indicate water quality improvements at those stations, it must be noted that at the time of the Attoyac 
Bayou WPP project, the basin (as well as the entire State of Texas) was experiencing a severe drought. Because of 
concerns and uncertainties about how the drought conditions may impact the various water quality parameters, it is 
difficult to make a direct comparison of the values from the two studies.

These stations will continue to be monitored as part of future projects to assess the effectiveness of BMPs that have 
been implemented as part of the Attoyac Bayou Watershed Protection Plan.
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PANORAMIC PHOTOGRAPHS

Beginning in FY 2011, ANRA Clean Rivers Program personnel began taking panoramic photographs of our monitoring 
stations.  These images offer the viewer a full 360° view of the monitoring stations, allowing for an enhanced viewing 
experience as compared to traditional photographs.

Benefits and Potential Uses
There are numerous reasons for incorporating panoramic photographs into water quality monitoring programs.  Some 
of the reasons are as follows:

•	 Panoramic photography allows for a 360° interactive presentation of environmental conditions associated with 
monitoring events.  

•	 The photographs allow for the capture of upstream, downstream, left bank, right bank, canopy, and substrate 
views in one panoramic image.  

•	 The interactive nature of the panoramas allows for rotating and zooming in order to better observe such things 
as weather/cloud coverage, pool reach, drought effects, pollution sources or illegal dumping, signs of contact 
recreation, etc.  

•	 If each panorama is created in conjunction with a monitoring event, the panoramas can be used to demonstrate 
representativeness of monitoring conditions.

•	 If panoramas are captured from the same location, monitoring site conditions are easily compared over time. 
Events from previous dates are available in a pull-down menu within the image viewer.

•	 Integrated maps that indicate viewing direction and location can provide improved spatial awareness.

Where to View the Panoramas
All panoramas for monitoring activities that were a part of this project are located on ANRA’s website at 

http://www.anra.org/divisions/water_quality/crp/Attoyac_CWA_Panoramas.html.

An archive of the raw images is available as a 1.8 GB ZIP file that can be downloaded from ANRA’s website. The archive 
is located at the following address:

 http://www.anra.org/divisions/water_quality/crp/images/Attoyac_Panoramas_images_only.zip.

A viewer for the raw images is available at http://www.fsoft.it/FSPViewer/.

An archive of the panoramas with map interface as seen on the website is available for download (2.7 GB ZIP file) from 
ANRA’s website at the following address:

http://www.anra.org/divisions/water_quality/crp/images/Attoyac_Panoramas_Inc_maps_for_panotour_viewer.zip.

A viewer for the panoramas with map interface is available for download from the following address:

http://www.kolor.com/panotour-viewer/.

http://www.anra.org/divisions/water_quality/crp/Attoyac_CWA_Panoramas.html
http://www.anra.org/divisions/water_quality/crp/images/Attoyac_Panoramas_images_only.zip
http://www.fsoft.it/FSPViewer/
http://www.anra.org/divisions/water_quality/crp/images/Attoyac_Panoramas_Inc_maps_for_panotour_viewer.zip
http://www.kolor.com/panotour-viewer/
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Monitoring Station 20841 - Attoyac Bayou at FM 138

http://www.anra.org/divisions/water_quality/crp/monitoring_sites/attoyac_at_138/Attoyac_at_138.html

http://www.anra.org/divisions/water_quality/crp/monitoring_sites/attoyac_at_138/Attoyac_at_138.html
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Monitoring Station 20843 - Naconiche Creek at FM 95
http://www.anra.org/divisions/water_quality/crp/monitoring_sites/naconiche_at_95/Naconiche_at_95.html

http://www.anra.org/divisions/water_quality/crp/monitoring_sites/naconiche_at_95/Naconiche_at_95.htm
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Monitoring Station 20844 - Big Iron Ore Creek at FM 354
http://www.anra.org/divisions/water_quality/crp/monitoring_sites/big_iron_ore_at_354/Big_Iron_Ore_at_354.html

http://www.anra.org/divisions/water_quality/crp/monitoring_sites/big_iron_ore_at_354/Big_Iron_Ore_at
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Monitoring Station 16083 - Waffelow Creek at FM 95
http://www.anra.org/divisions/water_quality/crp/monitoring_sites/waffelow_at_95/Waffelow_at_95.html

http://www.anra.org/divisions/water_quality/crp/monitoring_sites/waffelow_at_95/Waffelow_at_95.html
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Monitoring Station 16084 - Terrapin Creek at SH 95
http://www.anra.org/divisions/water_quality/crp/monitoring_sites/terrapin_at_95/Terrapin_at_95.html

http://www.anra.org/divisions/water_quality/crp/monitoring_sites/terrapin_at_95/Terrapin_at_95.html
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PROJECT ACTIVITY SUMMARY

OSSF Database Development
Task 3 of this project involved the development of a database for storage and retrieval of OSSF information for permit-
ted systems in counties in the Control Zone Rayburn (CZR), the 2000-ft buffer zone around Sam Rayburn Reservoir, as 
well as the unincorporated portion of San Augustine County (including the portion within the Attoyac Bayou water-
shed).

The OSSF database was designed by ANRA staff in Microsoft Access format for later conversion to SQL. The database 
file is stored on ANRA’s server, with user accounts and password protection for use in a multi-user environment. The 
design process included both the creation of new modules as well as building upon and expanding existing databases 
to more fully incorporate the information with GIS mapping. The database is expandable, so additional modules can 
be added as future data needs arise.

Data to be incorporated into the OSSF database comes from numerous sources, including permit applications, OSSF 
informational records (complaint investigations, system designs, data provided by professional OSSF contractors, etc.), 
historical records, and Global Positioning System (GPS) data.

The development of an OSSF Database was a crucial step not only for this project, but also for the operation of AN-
RA’s OSSF program. The database allows for the storage of all data related to a system, including the property owner, 
maintenance records, inspections, and complaints/violations. The ability to query this information makes operation of 
ANRA’s OSSF program much more efficient in its day-to-day operations. Additionally, the ability to map complaints/
violations may be useful to address water quality issues in the future.

Having this database implemented allowed ANRA to nearly seamlessly integrate Angelina County’s OSSF program into 
its own when ANRA became the Authorized Agent for Angelina County in October 2015.

Electronic Data Capture
Task 4 of this project was to electronically capture all documents related to permitted systems in the project area. 
In order to incorporate data into ANRA’s OSSF Database, it was necessary to scan, organize, and store digital copies 
of all permitted OSSF records.

ANRA has a repository of OSSF records for the Sam Rayburn Reservoir Control Zone dating back to 1972. At the start of 
this project, ANRA had slightly more than 4,500 hardcopy permit files on file. As ANRA is still actively permitting OSSFs 
in the project area, and has since added Angelina County to its OSSF jurisdiction, the number of permits maintained 
by ANRA is continually growing.

During the period from December 2013 to February 2015, there were 4,904 OSSF records converted from paper to 
electronic storage as Adobe PDF documents. Those 4,904 records were comprised of a total of 62,184 pages of docu-
ments. 

Collection of GPS Data and Mapping
Task 5 of this project involved the desk review of existing data and the field collection of Geographic Information 
Systems (GIS) data for OSSFs in the project area. Also included in this task was the mapping of OSSFs in the proj-
ect area. GPS and GIS data acquired for this project were collected in accordance with the Lake Sam Rayburn OSSF 
Program Support and Attoyac Bayou OSSF Remediation Quality Assurance Project Plan (QAPP) for Geospatial Data.
Through this project, ANRA was able to collect or assign GPS data for permitted OSSFs within the Control Zone Ray-
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burn and the unincorporated portion of San Augustine County, as well as generate maps depicting the locations of 
those systems.

Due primarily to a lack of accurate property addresses for historical licenses, we were unable to assign exact locations 
to the majority of the systems. Because of this, it was necessary to assign over half of the permitted systems at the 
subdivision level. While this is not ideal due to an inability to pinpoint the exact location of an individual OSSF, having 
the systems assigned to the subdivision level allows ANRA to easily visualize areas where there are large clusters of 
OSSFs. With this information, it should be easier to identify areas where monitoring and/or OSSF inspections may be 
necessary due to the potential for OSSF system failure impacting water quality.

Moving forward, ANRA is collecting GPS data for all permitted systems. This information is requested on the applica-
tion for a permit to construct an OSSF, and the data is verified by ANRA’s OSSF Inspector at the time of final inspection 
of the installed system. 
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Identification and Replacement of OSSFs and Public Education

Task 6 of this project was the identification and replacement of failing or non-existent OSSFs in the Attoyac Bayou 
watershed (located in Rusk, Shelby, San Augustine, and Nacogdoches counties). Funds were available to install twen-
ty-three (23) aerobic OSSFs. In order to accomplish this task, ANRA had to develop a list of targeted properties for 
OSSF installation, select an OSSF designer and installer, and replace the failed OSSFs.

There were numerous setbacks during the project related to the project timeframe. We ran into significant difficulties 
and delays during the grant solicitation process finding qualified applicants, mainly due to the income levels we set 
for the program based on the federal poverty level. After approval of increased income levels based on the medi-
an household income, we were able to find a sufficient number of applicants. Another prominent issue that caused 
setbacks is ANRA’s role as a regulatory entity made some homeowners reluctant to disclose potential OSSF violations. 
Additionally, delays occured due to ANRA being required to solicit sealed bids for the installation of the OSSFs. As all 
actions required Board of Director approval, and with ANRA’s Board only meeting quarterly, this added significant time 
to the project.

ANRA had planned to get all systems installed during the first two years of the project in order to use water quality 
data collected through the project to demonstrate improvements in E. coli levels in the watershed. Unfortunately, 
because of the numerous delays, OSSFs did not get installed until the final year of the project. By the time the last 
OSSF had been installed, water quality monitoring activities had ended several months prior. Even though the water 
quality data is not as useful as we would have hoped in measuring the success of this particular activity, it is still useful 
in demonstrating the effects of other BMPs implemented as part of the Attoyac Bayou Watershed Protection Plan. 

Even though we encounted setbacks and slow downs, ANRA was still able to meet its stated goal of installing twen-
ty-three aerobic OSSFs in the Attoyac Bayou watershed. Considering the state of some of the systems being replaced 
(and the fact that several of the properties had no sewage treatment system at all), this project should result in a 
significant decrease in the amount of bacterial loading.
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Data Collection and Analysis - Surface Water Quality Monitoring

Task 7 of this project was to conduct surface water quality monitoring in the Attoyac Bayou watershed, with the goal 
of determining the effectiveness of Best Management Practices to be implemented in the Attoyac Bayou Watershed 
Protection Plan. The identification and replacement of failed OSSFs in the watershed is one such BMP.

Surface water quality monitoring was performed at five monitoring stations on a monthly basis for twenty-one (21) 
months over the period of October 2014 through May 2016. Samples were analyzed for field parameters, conventional 
parameters, and E. coli bacteria. The monitoring stations chosen represent sites on both the main stem of the Attoyac 
Bayou as well as tributaries and had been monitored previously as part of the project that developed the Watershed 
Protection Plan for the Attoyac Bayou.

ANRA had hoped to use the water quality data generated from this project to demonstrate water quality improve-
ments related to reduced E. coli loadings as failing septic systems were replaced in the watershed. The original project 
scope of work called for OSSF installation within the first two years of the three-year project, with water quality mon-
itoring being performed in the second and third year. However, due to delays in the OSSF installation portion of the 
project, the OSSFs were not installed in time to use the monitoring data for that purpose. By the time OSSF installation 
began, the project was already in its third and final year. 

Based on long-term historical monitoring conducted as part of the Clean Rivers Program, the E. coli levels in the 
Attoyac Bayou have exceeded the water quality standard for Primary Contact Recreation (126 MPN/100 mL), causing 
the waterbody to be listed as impaired for failing to meet its designated use. Although the values exceed the level for 
Primary Contact Recreation 1, the levels have typically been below the standard for Secondary Contact Recreation 1 
(630 MPN/100 mL). This same pattern was observed with the data collected for this project.
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APPENDIX A - Notice of Grant Availability

  PREPARED IN COOPERATION WITH THE 
TEXAS COMMISSION ON ENVIRONMENTAL QUALITY AND 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
 

  

 

 

On-Site Sewage Facility Grants for Homeowners  
in the Attoyac Bayou Watershed 

 

Do you have a failing conventional or aerobic septic system?  

Do you live within close proximity to the Attoyac Bayou?  

In an effort to improve water quality and protect public health, the Angelina & Neches River 
Authority (ANRA) has grant funding available to install or replace OSSFs that may be 
contributing to bacteria impairments in the Attoyac Bayou. 

You may be eligible for a grant to cover 100% of the costs for the design, permitting, and 
installation of a new On-Site Sewage Facility (OSSF) in the portions of Rusk, Shelby, 
Nacogdoches, and San Augustine Counties located within the Attoyac Bayou watershed. 

Grants will be awarded based upon proximity to the Attoyac Bayou, distance to Sam Rayburn 
Reservoir, the condition of the current septic system (no system, failing system, or a system 
that is not appropriate for the soil type), and household income.  

Funding for this project has been made available through a federal Clean Water Act Section 
319(h) grant from the U.S. Environmental Protection Agency (EPA) through the Texas 
Commission on Environmental Quality (TCEQ) 

 

To receive an application packet, please contact: 

Brian Sims 
Environmental Division Manager 
Angelina & Neches River Authority 
210 E. Lufkin Avenue 
Lufkin, TX 75901 
Phone: 936-632-7795 
Email: bsims@anra.org 
Web: www.anra.org 
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APPENDIX B - Project Overview Fact Sheet

Project Description

Water Body  Attoyac Bayou (Segment 0612) 
Location   Nacogdoches, San Augustine, Shelby, and Rusk Counties
River Basin  Neches River Basin (6)
Contractor  Angelina & Neches River Authority (ANRA)
Project Period  September 1, 2013 to August 31, 2016
Project Total  $699,425 (Federal 60% and Local Match 40%)

Funding Source
TCEQ Nonpoint Source Program CWA §319(h)

In cooperation with the Texas Commission on Environmental Quality 
and the U.S. Environmental Protection Agency

Sam Rayburn Reservoir

Toledo Bend Reservoir

Murvaul Lake

Toledo Bend Reservoir

Shelby
 County

Nacogdoches
 County

Rusk
 County

San Augustine
 County

OSSF Project Area

2000-Ft Buffer CZR

Attoyac Watershed

This map was generated by the Information Systems Division of the
Angelina & Neches River Authority. No claims are made to the
accuracy or completeness of the data or to its suitability for a
particular use. For more information concerning this map, contact the
Information Systems Division at (936) 632-7795.

Map created January 2013 by the Angelina & Neches River Authority.
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Failing or non-existent OSSFs in the Attoyac 
Bayou watershed will be identified through 
a combination of tracking of complaints 
and violations, field reconnaissance and 
inspections, and consultation with local 
officials.  Funds from the project will be used 
to replace (in the case of failing systems) or 
install (in the case of non-existent systems) 
OSSFs in the Attoyac Bayou watershed 
located in Nacogdoches, San Augustine, 
Shelby, and Rusk Counties.  Replacement or 
installation of OSSFs will reduce potential 
sources of Nonpoint Source (NPS) pollution 
that may be contributing to the bacteria 
impairments in the watershed.

Surface water quality monitoring in the 
Attoyac Bayou watershed will be used to 
identify improvements in water quality 
following the replacement of failed or 
non-existent OSSFs, as well as monitoring 
effectiveness of Best Management 
Practices (BMPs) established by the Attoyac 
Bayou Watershed Protection Plan.

For More Information
Angelina & Neches River Authority
Brian Sims
Environmental Division Manager
210 E. Lufkin Ave
Lufkin, TX 75901
Phone: 936-632-7795
Email: bsims@anra.org

Background
The purpose of this project is to identify 
and address non-point sources of bacteria 
and nutrients in the Attoyac Bayou 
watershed. Attoyac Bayou (Segment 
0612), a classified water body in 307.10 
Appendix A of the Texas Surface Water 
Quality Standards, is listed as impaired for 
bacteria. Attoyac Bayou is a rural stream 
that flows into Sam Rayburn Reservoir 
(Segment 0610), a classified reservoir with 
the following designated uses: primary 
contact recreation, public water supply 
and high aquatic life use. 

Attoyac Bayou On-Site Septic 
System (OSSF) Remediation
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APPENDIX C - Grant Selection Criteria Fact Sheet

Funding Source
TCEQ Nonpoint Source Program CWA §319(h)

In cooperation with the Texas Commission on Environmental Quality 
and the U.S. Environmental Protection Agency

For More Information
Angelina & Neches River Authority
Brian Sims
Environmental Division Manager
210 E. Lufkin Ave
Lufkin, TX 75901
Phone: 936-632-7795
Email: bsims@anra.org

General Eligibility

The Angelina & Neches River Authority (ANRA) has received funding through a Clean Water Act (CWA) 
Section 319 grant to fund the installation of On-Site Septic Facilities (OSSFs) in the Attoyac Bayou watershed in 
an effort to improve water quality in the Attoyac Bayou, which is listed as impaired for bacterial contamination.

Funding for this project is provided by the Texas Commission on Environmental Quality (TCEQ) Nonpoint 
Source Program and the Environmental Protection Agency (EPA) to address nonpoint sources of pollution. 
Failing OSSFs have been identified as potential sources of pollution in the Attoyac Bayou Watershed Protection 
Plan. Funding will be available to install approximately 23 OSSFs within the watershed.

Attoyac Bayou On-Site Septic 
System (OSSF) Remediation
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Homeowners within the Attoyac Bayou watershed that meet certain criteria are eligible to apply for one of 
the available grants to install or replace septic systems within the watershed. In order to qualify, the following 
criteria must be met:

• Your home must be within the portion of Nacogdoches, San Augustine, Shelby, or Rusk Counties that lies 
within the Attoyac Bayou watershed.

• Your residence must be a single family home served by a septic system.

• You must own the property.

• The home must be your primary residence and be occupied for the majority of the year.

• The property must have a septic system that has failed or have no septic system to treat sewer discharge. 
Septic systems that are inappropriate for the soil type may also be considered if sufficient funding is 
available.

• Eligible sites will be limited to those where the household income is at or below 150% of the Median 
Household Income (MHI), based on household size. The MHI used for eligibility determination is based 
on the average MHI for Rusk, Shelby, Nacogdoches, and San Augustine Counties. Priority will be given to 
individuals and households with lower Median Household Incomes.

• Priority will be given to properties within 2000 feet of an impacted waterbody.
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APPENDIX D - Grading and Scoring Criteria

Funding Source
TCEQ Nonpoint Source Pro-
gram CWA §319(h)

In cooperation with the Texas 
Commission on Environmental 
Quality and the U.S. Environ-
mental Protection Agency

General Criteria

The Angelina & Neches River Authority (ANRA) has received funding through a Clean Water Act (CWA) 
Section 319 grant to fund the installation of On-Site Septic Facilities (OSSFs) in the Attoyac Bayou watershed in 
an effort to improve water quality in the Attoyac Bayou, which is listed as impaired for bacterial contamination.

Funding for this project is provided by the Texas Commission on Environmental Quality (TCEQ) Nonpoint 
Source Program and the Environmental Protection Agency (EPA) to address nonpoint sources of pollution. 
Failing OSSFs have been identified as potential sources of pollution in the Attoyac Bayou Watershed Protection 
Plan. Funding will be available to install approximately 23 OSSFs within the watershed.

Attoyac Bayou On-Site Septic 
System (OSSF) Remediation
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In order to award grants for the replacement of installation of OSSFs in the watershed, ANRA will evaluate and 
score the applications using the following general criteria:
• Proximity to the water body
• Distance to Sam Rayburn Reservoir
• OSSF system condition
• Household Income 
Criteria #1: Proximity to the Waterbody
Priority Zones around the Attoyac Bayou and its major tributaries will be established, as OSSFs in closest prox-
imity to an impaired waterbody can have the largest impact on water quality.

OSSFs in close proximity to the Attoyac Bayou will have the highest priority, followed by systems located in 
close proximity to one of the major tributaries (Naconiche Creek, Terrapin Creek, Big Iron Ore Creek, Waffelow 
Creek, and West Creek).
Criteria #2: Distance to Sam Rayburn Reservoir
The Attoyac Bayou discharges into Sam Rayburn Reservoir. Although Sam Rayburn Reservoir is not listed as 
impaired for bacteria, the reservoir is used extensively for both primary contact recreation and public water 
supply use. Minimizing the amount of bacteria loading entering Sam Rayburn Reservoir is protective of public 
health.
Criteria #3: OSSF System Condition
OSSF Inspections can determine if a system has failed or if it simply needs repair or to be pumped.

In many instances, a home may not have a system at all. Priority will be given to these households, as they have 
the greatest potential for bacterial loading into the watershed. 

Criteria #4: Household Income
Grants will be awarded to individuals/households that are at, or below, 150% of the Median Household Income 
(MHI) for Rusk, Shelby, Nacogdoches, or San Augustine Counties.

For More Information
Angelina & Neches River Authority
Brian Sims
Environmental Division Manager
210 E. Lufkin Ave
Lufkin, TX 75901
Phone: 936-632-7795
Email: bsims@anra.org
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APPENDIX E - Frequently Asked Questions (FAQs) Fact Sheet

Funding Source
TCEQ Nonpoint Source Program CWA §319(h)

In cooperation with the Texas Commission on Environmental Quality 
and the U.S. Environmental Protection Agency

For More Information
Angelina & Neches River Authority
Brian Sims
Environmental Division Manager
210 E. Lufkin Ave
Lufkin, TX 75901
Phone: 936-632-7795
Email: bsims@anra.org

Who is eligible to receive grant funding?

The Angelina & Neches River Authority (ANRA) has received funding through a Clean Water Act (CWA) 
Section 319 grant to fund the installation of On-Site Septic Facilities (OSSFs) in the Attoyac Bayou watershed in 
an effort to improve water quality in the Attoyac Bayou, which is listed as impaired for bacterial contamination.

Funding for this project is provided by the Texas Commission on Environmental Quality (TCEQ) Nonpoint 
Source Program and the Environmental Protection Agency (EPA) to address nonpoint sources of pollution. 
Failing OSSFs have been identified as potential sources of pollution in the Attoyac Bayou Watershed Protection 
Plan. Funding will be available to install approximately 23 OSSFs within the watershed.

Attoyac Bayou On-Site Septic 
System (OSSF) Remediation
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Property owners within the Attoyac Bayou watershed are eligible to apply for grant funding. The property must 
have a failing septic system (or no septic system), and the property owner must qualify as either low income, 
very low income, or extremely low income.

What are the income requirements for this grant program?
In order to qualify for funding under this project, applicants must meet certain income requirements. Grants are 
reserved for individuals or households at less than or equal to 150% of the Median Household Income (MHI), 
based upon household size. The MHI used for determining eligibility is based upon the average MHI for Rusk, 
Shelby, Nacogdoches, and San Augustine Counties.

How do I determine if my septic system is failing?
The most common signs of septic system failure are the smell of sewage, sewage leaking on the lawn, and sew-
age backing up into the home. In order to determine if your system is truly failing, it will be necessary for the 
system to be inspected.

If my septic system is failing, will it be reported to the Texas Commission on Environmental Quality?
No. The goal of this program is to replace failing septic systems within the Attoyac Bayou watershed in order 
to improve water quality and public health, not to identify failing systems for fines and enforcement purposes.

Will I have to hire contractors (installers, site evaluators, designers, etc.)?
Contractors for this project will be selected by the Angelina & Neches River Authority (ANRA) through a com-
petitive sealed bidding process.

Will this program pay for all of my costs for replacing my septic system?
It is ANRA’s intention to have this program fund 100% of the cost of installation of a suitable on-site septic fa-
cility for qualified grant recepients. The property owner would be responsible for on-going maintenance and 
upkeep of of the system.
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APPENDIX F - Grant Program Income Categories Fact Sheet
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APPENDIX G - Homeowner Application

COUNTY: ____________________________                 ID# __________________ Score: ___________ 
 

 
Funding for this project is provided by the Texas Commission on Environmental Quality (TCEQ) Nonpoint Source Program and the 
Environmental Protection Agency (EPA) through a Clean Water Act Section 319 grant to address nonpoint sources of pollution.  

 
 
 
 
 
 

 
Date: ___________________ 

APPLICANT INFORMATION 

Name of Applicant:  _________________________________________ Home Phone:  ___________________ 

Mailing Address:  _______________________________________________ Other Phone: ___________________ 

City:    ____________________________________   State: ___________   Zip Code:  ________________________ 

County:    ____________________________________ 

If the mailing address is a post office box, complete the section below for physical location: 

Physical Address:  ____________________________________ City: ___________________ State: _____ Zip: _________  

1. Is the property located within the Attoyac Bayou watershed?     ☐ YES ☐ NO 

2. Do you own the property where the system is to be installed?     ☐ YES ☐ NO 

3. Do you occupy the property for the majority of the year (>51% of the time)?   ☐ YES ☐ NO 

If you answered NO to any of the above questions, do not proceed with this application. Only homeowners 
residing in a non-seasonal principal residence within the Attoyac Bayou watershed may qualify for this grant 
program.  

4. How long have you occupied this residence? _______ years  _______ months 

5. Will the septic system be installed at the above physical address?    ☐ YES ☐ NO 

6. Do you currently have electricity in the home?       ☐ YES ☐ NO 

 If NO, state the reason why you do not have electric service: __________________________________ 

7. Is there a well located on the property?        ☐ YES ☐ NO 

 If YES, is the well currently used as a water source?      ☐ YES ☐ NO 

  

Attoyac Bayou Watershed On-Site Septic Facility Grant Program 

Homeowner Application 
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COUNTY: ____________________________                 ID# __________________ Score: ___________ 
 

 
Funding for this project is provided by the Texas Commission on Environmental Quality (TCEQ) Nonpoint Source Program and the 
Environmental Protection Agency (EPA) through a Clean Water Act Section 319 grant to address nonpoint sources of pollution.  

 

8. How many persons currently live in the home? ______________ 

9. Total Household Income (include income for ALL individuals living in the home, including minors). 

  $ __________________________ 

10. List the annual income for all individuals in the home. List each individual with the amount of income and source 
of income (wages, social security, pension, etc.) by the individual’s name. 

HOUSEHOLD COMPOSITION AND INCOME INFORMATION 
Household 
Member # 

Name Relationship to Head 
of Household 

ANNUAL INCOME Source of Income 

1 
    

2 
    

3 
    

4 
    

5 
    

6 
    

7 
    

8 
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COUNTY: ____________________________                 ID# __________________ Score: ___________ 
 

 
Funding for this project is provided by the Texas Commission on Environmental Quality (TCEQ) Nonpoint Source Program and the 
Environmental Protection Agency (EPA) through a Clean Water Act Section 319 grant to address nonpoint sources of pollution.  

PROPERTY INFORMATION 

11. Please provide a legal description of the property (as described in the deed record): 

Subdivision: __________________________________________________________________ 
 
Section: ___________________  Block: ____________ Lot: ____________________ 
 
Document: ________________  Volume: __________ Page: ___________________ 
 
Tax #: ____________________  Acres: ____________ or Lot Size: _______________ 
 
Brief Description of Property Location (continue on back if necessary):  

 ________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

CURRENT SEPTIC SYSTEM CONDITION 

12. Is there currently a septic system on the property?      ☐ YES ☐ NO 

 If you answered YES, please complete the following information to the best of your knowledge. 

Describe the current system at your residence (if it is unknown, simply write “unknown”). 

 Year Installed:  ______________________ Type of System: _____________________________________ 

 Size of Tank:  ______________________ ☐ Concrete ☐ Metal ☐ Other: ________________ 

 Additional Information (continue on back if necessary): 

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 

13. Describe the extent of failure, including the length of time the system has been failing. Please be specific 
(continue on back if necessary). 

 ________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
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COUNTY: ____________________________                 ID# __________________ Score: ___________ 
 

 
Funding for this project is provided by the Texas Commission on Environmental Quality (TCEQ) Nonpoint Source Program and the 
Environmental Protection Agency (EPA) through a Clean Water Act Section 319 grant to address nonpoint sources of pollution.  

REQUIRED DOCUMENTATION 

In order to verify the information in this application, the following documentation is required and must be submitted 
with the application: 

Proof of Ownership 

 Please provide the following: 

  ☐ Copy of recorded deed to the home showing you as the legal owner of the property. 

 

Proof of Income 

 Please provide one (1) of the following (Black out social security and bank account numbers):  

☐ 2014 Federal Income Tax Return for all residents of your household age 18 and over. 

☐ Copies of the past 3 – 6 months’ pay stubs and a copy of the 2013 Federal Income Tax Return for all 
residents of your household age 18 and over. 

☐ If you are not required to file taxes, please submit a benefit verification letter or year-end statement 
from Social Security. 

 

Proof of Electric Service at Property 

 Please provide the following: 

☐ A copy of the most recent electric utility bill. The address on the bill must be of the property, not a 
P.O. Box. 

 

 

PLEASE NOTE: This application will not be accepted for the program if proper income 
documentation and a copy of the recorded deed to the property are not 
included with the application. 
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COUNTY: ____________________________                 ID# __________________ Score: ___________ 
 

 
Funding for this project is provided by the Texas Commission on Environmental Quality (TCEQ) Nonpoint Source Program and the 
Environmental Protection Agency (EPA) through a Clean Water Act Section 319 grant to address nonpoint sources of pollution.  

PLEASE READ BEFORE SIGNING 

I, the undersigned applicant, do hereby certify that the information provided herein is true and accurate to the best of 
my knowledge and understand that the information will be used to determine my eligibility for participation in the 
Attoyac Bayou Watershed On-Site Septic Facility (OSSF) Grant Program. 

Further, I understand I may be required to furnish additional information and all other documents deemed necessary by 
the County of residence and the Angelina & Neches River Authority (ANRA) to verify or confirm my property ownership, 
income, utility service, and condition of the current on-site septic facility (or lack thereof). 

Furthermore, I give the permitting authority of the County of residence, as well as ANRA, permission to inspect and 
photograph the property listed above for the purpose of determining the severity of any public health nuisance related 
to the on-site septic facility on the property in order to determine eligibility for this program. 

If selected for the project, and if I agree to participate, I understand that contractors for the design and installation of 
the system will be chosen by ANRA. I hereby give permission for the contractors to access the property for the purpose 
of designing an appropriate system for the property, as well as performing the installation of the system. I also authorize 
the permitting authority of the County of residence, as well as ANRA, access to the property for the purpose of 
inspecting the installed system. I understand and agree that photographs of the property and system may be taken as 
part of the inspection process. 

I, the undersigned applicant, do hereby agree that it is my responsibility as the homeowner to ensure there is proper 
plumbing in the home so that state regulations will be met when the home is connected to a new on-site septic facility.  

I, the undersigned applicant, understand that this is an application only and in no way commits either myself, the County 
of residence, ANRA, the Texas Commission on Environmental Quality (TCEQ), or the Environmental Protection Agency 
(EPA) to any obligation to this program. 

I, the undersigned applicant, understand that any approval granted on the basis of false or inaccurate information 
supplied herein is automatically revoked. I understand that if I have given materially false or misleading information or 
concealed information for the purpose of misleading the grant selection committee that I can be asked to reimburse 
fully the expense of the on-site septic facility that was paid for by this grant project. I agree to conform to all applicable 
laws of the State of Texas and the County of residence. 

Homeowner shall indemnify and hold harmless ANRA, its officers, directors, partners, employees, agents, successors, 
and assigns, each and any of them, from and against all claims, costs, losses, and damages, arising out of the design, 
placement, and  installation on the on-site-septic system on Homeowner’s property, including but not limited to, bodily 
injury, sickness, disease or death, injury to or destruction of tangible property, loss of use of tangible property, or mental 
anguish.   

 

____________________________________________________   ______________________________  
Applicant’s Signature        Date 
 
____________________________________________________   ______________________________  
Applicant’s Signature        Date 
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APPENDIX H - Scoring Criteria Form
 

 

 

Attoyac Bayou On-Site Septic Facility (OSSF) Remediation 
SCORING CRITERIA 

Application #  _____________________   
County: _____________________   
PRIORITY ZONES BASED ON PROXIMITY TO IMPAIRED STREAM SEGMENT 
 

Possible 
Points 

Points 
Awarded 

Priority Zone 1 -OSSF within 2000-ft buffer zone of the Attoyac Bayou  45  

Priority Zone 2 - OSSF within 2000-ft buffer zone of a named tributary to the 
Attoyac Bayou(Terrapin, Waffelow, Naconiche, Big Iron Ore, or West Creeks) 

35 

Priority Zone 3 -OSSF within remainder of the watershed 10 

DISTANCE TO SAM RAYBURN RESERVOIR (BY STREAM MILE) 
 

Possible 
Points 

Points 
Awarded 

Less than 5 miles 10  
5 to 10 miles 5 
10 to 25 miles 4 
25 to 50 miles 3 
50 to 75 miles 2 
Greater than 75 miles 1 
OSSF SYSTEM CONDITION Possible 

Points 
Points 

Awarded 
Non-Existent System - An OSSF does not exist; Does not include new construction. 25  
Failed System - Sewage odor, backup in house, effluent discharge on ground. 20 
Non-conforming System - The system in place is not appropriate for the soil type. 10 
HOUSEHOLD INCOME 
Based on the average Median Household Income (MHI) for the four counties in 
the Attoyac Bayou Watershed 

Possible 
Points 

Points 
Awarded 

50% of MHI – individuals or households at or below 50% of the MHI 25  
75% of MHI – Individuals or households at or below 75% of the MHI 20 
100% of MHI – individuals or households at or below 100% of the MHI 15 
125% of MHI -  individuals or households at or below 125% of the MHI 10 
150% of MHI -  individuals or households at or below 150% of the MHI 5 

 
TOTAL SCORE 

 

 

 

In the event of a tie in scoring, preference will be given to systems in closest proximity to the Attoyac 
Bayou (Segment 0612), as this would be most protective of water quality. 

Reviewed By: _________________________________  Date Reviewed: __________________ 
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APPENDIX I - Public Notice Inviting Bids

 

 

PUBLIC NOTICE INVITING BIDS 

The Angelina & Neches River Authority (ANRA) hereby gives notice that sealed unit price Bids 
will be received for the INSTALLATION OF AEROBIC ON‐SITE SEWAGE FACILITIES in the 
portions of Rusk, Shelby, Nacogdoches, and San Augustine Counties that lie within the Attoyac 
Bayou Watershed.  

ANRA will open Bids on Monday, February 8, 2016 at 10:00 AM at its Central Office at 210 E. 
Lufkin Avenue, Lufkin, TX. After the official Bid closing time, the Bids will be publically opened 
and read aloud. Bid awards will be made by the ANRA Board of Directors at their regular 
quarterly meeting in February 2016. 

A MANDATORY Pre‐Bid Conference is a prerequisite to bidding. Bids WILL NOT be accepted 
from any firm not in attendance at the pre‐Bid conference. 

Bid documents are available at the ANRA Central Office, on the ANRA website (www.anra.org), 
by email request to Brian Sims, Environmental Division Manager (bsims@anra.org), or by faxing 
a request for a Bid packet to 936‐632‐2564.   

This project is financed by a Clean Water Act Section 319 grant from the U.S. Environmental 
Protection Agency through the Texas Commission on Environmental Quality.  

The Angelina & Neches River Authority reserves the right to accept the bid that best serves the 
needs of ANRA, to reject any and/or all bids, and to waive minor specifications to best serve 
ANRA. 
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APPENDIX J - Request for Proposals - OSSF Installation
Installation of On-Site Sewage Facilities in the Attoyac Bayou Watershed 
RPF# CWA-2016-01 

  Page 1  
  

 

 

 

 

 

REQUEST FOR PROPOSALS 

(Sealed Bids) 
 

Installation of On-Site Sewage Facilities 
in the Attoyac Bayou Watershed 

 
RFP Number: CWA-2016-01 
Date Issued: January 14, 2016 
Date Due: February 8, 2016 at 10:00 AM 

Sealed Bids will be opened at this time at the  
ANRA Central Office, 210 E. Lufkin Ave., Lufkin, TX 

 

This project is financed by a Clean Water Act Section 319 grant from the U.S. Environmental 
Protection Agency (USEPA) through the Texas Commission on Environmental Quality (TCEQ). 

 
PREPARED IN COOPERATION WITH THE 

TEXAS COMMISSIONON ENVIRONMENTAL QUALITY AND 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

 
 

This project has been funded wholly or in part by the United States Environmental Protection Agency under assistance 
agreement to Texas Commission on Environmental Quality.  The contents of this document do not necessarily reflect the views 
and policies of the Environmental Protection Agency, nor does the EPA endorse trade names or recommend the use of 
commercial products mentioned in this document. 
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Installation of On-Site Sewage Facilities in the Attoyac Bayou Watershed 
RPF# CWA-2016-01 
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Public Notice Inviting Bids 
The Angelina & Neches River Authority (ANRA) hereby gives notice that sealed unit price Bids will be 
received for the INSTALLATION OF AEROBIC ON-SITE SEWAGE FACILITIES in the portions of Rusk, 
Shelby, Nacogdoches, and San Augustine Counties that lie within the Attoyac Bayou Watershed.  

ANRA will open Bids on Monday, February 8, 2016 at 10:00 AM at its Central Office at 210 E. Lufkin 
Avenue, Lufkin, TX. After the official Bid closing time, the Bids will be publically opened and read aloud. 
Bid awards will be made by the ANRA Board of Directors at their regular quarterly meeting in February 
2016. 

A MANDATORY Pre-Bid Conference is a prerequisite to bidding. Bids WILL NOT be accepted from any 
firm not in attendance at the pre-Bid conference. 

Bid documents are available at the ANRA Central Office, on the ANRA website (www.anra.org), by email 
request to Brian Sims, Environmental Division Manager (bsims@anra.org), or by faxing a request for a 
Bid packet to 936-632-2564.   

This project is financed by a Clean Water Act Section 319 grant from the U.S. Environmental 
Protection Agency through the Texas Commission on Environmental Quality.  

The Angelina & Neches River Authority reserves the right to accept the bid that best serves the needs of 
ANRA, to reject any and/or all bids, and to waive minor specifications to best serve ANRA. 

 
Important Dates 
RFP Issue Date: January 14, 2016 

Pre-Bid Meeting (Mandatory) Thursday, January 28, 2016 at 5:30 PM 
Friday, January 29, 2016 at 10:00 AM 
 
Two separate Pre-Bid Meetings have been arranged to 
accommodate potential bidders’ work schedules. Bidders can 
attend either meeting. The content presented at each meeting will 
be the same.   
 
Attendance at one of the Pre-Bid Meetings is mandatory to submit 
a bid for this project. 

Proposal Due Date: Monday, February 8, 2016 at 10:00 AM 

Tentative Award Date: Tuesday, February 9, 2016 at 10:00 AM  

Project Completion: August 31, 2016 
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Submittal Requirements 
Responses to the RFP are due by 10:00 AM on Monday, February 8, 2016. One (1) unbound hard copy 
of the proposal response is required. Submission must be delivered in a sealed envelope labeled on the 
exterior with the following:  
 

 

 
Submissions are to be delivered to: 
 

Angelina & Neches River Authority 
ATTN: Brian Sims 
210 E. Lufkin Ave. 
Lufkin, TX 75901 

 
*** LATE PROPOSALS WILL NOT BE CONSIDERED *** 

Contact Information 
For questions concerning this project, please contact: 

    Brian Sims 
    Environmental Division Manager 
    Angelina & Neches River Authority 
    210 E. Lufkin Ave. 
    Lufkin, TX 75901 
    Email: bsims@anra.org 
    Phone: 936-633-7527 
    Fax: 936-632-2564 

Project Background 
The Attoyac Bayou is impaired for elevated levels of E. coli bacteria. The Attoyac Bayou Watershed 
Protection Plan identifies failing or non-existent On-Site Sewage Facilities (OSSFs) as one of the leading 
potential sources of the bacterial source contributors in the watershed. Through a Clean Water Act 
(CWA) Section 319 grant from the Texas Commission on Environmental Quality (TCEQ), the Angelina and 
Neches River Authority (ANRA) is attempting to address this potential source of bacteria by replacing or 
installing up to 23 OSSFs within the Attoyac Bayou watershed.  

  

Bidder/Firm Name: ______________________________________________ 
RFP Name: Installation of OSSFs in the Attoyac Bayou Watershed 
RFP Number: CWA-2016-01 
Date Issued: January 14, 2016 
Date Due: February 8, 2016 at 10:00 AM 
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Map of Project Area 
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Scope of Work 
The Angelina & Neches River Authority seeks sealed bid proposals from Licensed Installers to provide 
labor and materials to install On-Site Sewage Facilities (OSSFs) in the portions of Rusk, Shelby, 
Nacogdoches, and San Augustine counties that lie within the Attoyac Bayou Watershed (see Map of 
Project Area on page 5). 
 
ANRA has contracted with a Registered Sanitarian to design systems to be installed as part of this 
project. Aerobic OSSF designs for this project will be completed by David Arnold, R.S. #3382. Every effort 
will be made to design the systems as consistently as possible. All installations will be for single family 
residences, with plant sizes typically being either 500 GPD or 750 GPD. In some instances, dual systems 
may be installed on one property to deal with flow requirements. Two example designs are included in 
the RFP. Installers will be provided with overview maps, site photographs, and system designs prior to 
installation. 
 
As of the date of this request, all available systems have not been awarded to homeowners. Therefore, 
designs are not available for all systems to be installed as a part of this grant. Please refer to the 
provided examples as to the types and sizing of systems to be expected. In some cases, systems are 
being installed at locations where there is not a system in place. In the majority of circumstances, the 
installation is to replace a failing conventional septic system, so it will be necessary to pump, fill, and 
abandon the existing system. 
 
As of the date of this Request for Proposal, eight (8) designs have been completed. The remaining 
designs are not included as examples in this packet. However, they are available for review. It is 
anticipated that between 20 -23 systems will be installed as part of this project prior to August 31, 2016. 
The total number of systems installed is dependent upon unit costs and the total available grant funding 
for this project.  
 
One (1) successful bidder will install all on-site sewage facilities for this project. Minority owned, women 
owned, and locally owned businesses are encouraged to apply. 

Licensing Requirements  
The Installer must be licensed by the Texas Commission on Environmental Quality (TCEQ) as an Installer 
Class II (OS II). For installations in San Augustine County, the Installer must be registered with ANRA. 

Rules and Regulations 
Work to be performed under this project must be performed according to the following Rules and 
Regulations: 

 
Health & Safety Code, Chapter 366 On-Site Sewage Disposal Systems 
Title 30, TAC Chapter 285 On-Site Sewage Facilities 
Title 30, TAC Chapter 30, Subchapters A and G Occupational Licenses and Registrations 
Order Adopting Rules of the Angelina & Neches River Authority for On-Site Sewage Facilities 
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Insurance Requirements 
The Installer must maintain a policy of liability insurance in the minimum amount of $1,000,000 per 
occurrence, listing ANRA as the certificate holder/beneficiary, to cover any claims arising out of the 
performance of its services under this Agreement. The Installer shall provide ANRA with a copy of its 
certificate of liability insurance at contract execution. 

Federal Conditions and Forms 
This project is funded, in whole or in part, by a federal grant from the U.S. Environmental Protection 
Agency through the Texas Commission on Environmental Quality. This project is funded through the 
Federal Clean Water Act (CWA) Section 319 grant program to address nonpoint sources (NPS) of 
pollution. 

The successful bidder for this project must agree to follow the Federal Conditions for this grant, 
including completing any necessary federal forms. A copy of the Federal Conditions and Forms 
document is included as an attachment (Attachment #1) to this Request for Proposal. A copy of the 
Disadvantage Business Enterprise (DBE) Program Subcontractor Participation Form is also attached 
(Attachment #2). 

These documents are not required to be included in the sealed Bid proposal, but will be required prior 
to contract execution if your firm’s bid is accepted. 

ANRA Standard Form of Agreement 
A copy of ANRA’s Standard Form of Agreement will be provided at the Pre-Bid Meeting. 

ANRA General Contract Conditions 
A copy of ANRA’s General Contract Conditions will be provided at the Pre-Bid Meeting. 
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Example System Design #1 
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Example System Design #2 
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Instructions to Bidders 
Please include the following completed forms in your sealed bid proposal: 

 Bid Proposal Cover Page, with signature 
 Pricing Proposal – Item Detail Costs, including Base Costs and Add On Costs 
 List of Subcontractors (if applicable) 
 Questionnaire 

Please include the following documents in your sealed bid proposal: 

 Copy of Installer Class II (OS II) license from the Texas Commission on Environmental Quality 
 ANRA OSSF Professionals Registration Form. The form is included in Appendix A.  If you have 

previously registered with ANRA, this document is not required for the bid proposal. 
 Certificate of Liability Insurance ($1,000,000 coverage) 

If available, include the Certificate of Liability Insurance with the proposal. Proof of insurance will 
be required prior to contract execution. 

 
Responses to the RFP are due by 10:00 AM on Monday, February 8, 2016. One (1) unbound hard copy 
of the proposal response is required. Submission must be delivered in a sealed envelope labeled on the 
exterior with the following:  
 

 

 
Submissions are to be delivered to: 
 

Angelina & Neches River Authority 
ATTN: Brian Sims 
210 E. Lufkin Ave. 
Lufkin, TX 75901 

 
*** LATE PROPOSALS WILL NOT BE CONSIDERED *** 

  

Bidder/Firm Name: ______________________________________________ 
RFP Name: Installation of OSSFs in the Attoyac Bayou Watershed 
RFP Number: CWA-2016-01 
Date Issued: January 14, 2016 
Date Due: February 8, 2016 at 10:00 AM 
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Bid Proposal Cover Page 
 

Installation of On-Site Sewage Facilities 
in the Attoyac Bayou Watershed 

 
RFP Number: CWA-2016-01 
Date Issued: January 14, 2016 
Date Due: February 8, 2016 at 10:00 AM 

Sealed Bids will be opened at this time at the  
ANRA Central Office, 210 E. Lufkin Ave., Lufkin, TX 

 

Installer agrees to supply the products or services at the prices stated below in accordance with the 
terms, conditions, and specifications contained in this RFP. 

Company Name:  

Owner Name:  

Address:  

  

  

Telephone:  

Fax:  

Email:  

 
 
Signature: 

  
 
Date: 
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Pricing Proposal – Item Detail Costs 
 
Installer, please provide a FIRM, FIXED TOTAL COST for the On-Site Septic Facilities listed below. All 
prices must include back filling and grading, material, labor, equipment, supervision, transportation (up 
to 50 miles round trip), and overhead. The proposed price must also include all other costs, direct or 
indirect, that is not itemized elsewhere, but that will affect the price of said system.  
 
The anticipated number of systems for this grant project is 20 – 23 systems total, depending on unit cost 
and available grant funds.  Systems will be installed in the portions of Rusk, Shelby, Nacogdoches, and 
San Augustine counties that lie within the Attoyac Bayou watershed. 

Base Costs 
 Base Bid 

SYSTEM COMPONENTS 500 GPD Aerobic 750 GPD Aerobic 

Treatment Plant Manufacturer TCEQ Approved System TCEQ Approved System 

Pump Tank Capacity 500 gallon (minimum) 750 gallon(minimum) 

Trash Tank Capacity 325 gallon (minimum) 500 gallon (minimum) 

Effluent Pump ½ HP Submersible 
(or equivalent) 

½ HP Submersible 
(or equivalent) 

Disinfection Approved Liquid Chlorinator Approved Liquid Chlorinator 

Alarms Audible & Visible High Water Alarm Audible & Visible High Water Alarm 

Effluent Pump Timer Requirement Optional w/20’ setback on property 
lines 

Optional w/20’ setback on property 
lines 

Final Disposal Surface Irrigation Surface Irrigation 

Sprinklers 
3 Rainbird Maxi-Paw sprinklers with 

# 10 Low Angle Nozzle  
(or equivalent) 

4 Rainbird Maxi-Paw sprinklers with 
# 10 Low Angle Nozzle  

(or equivalent) 

Maintenance Contract 2 Year Contract 2 Year Contract 

Maintenance Inspections 4X per year for 2 years 4X per year for 2 years 

BID PRICE    $ $ 
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Permit Fees 
The Installer will assist the homeowner in preparing the permit application. The cost of the permit fees 
is to be paid by the Installer and invoiced to ANRA for reimbursement with the cost of the system. The 
permit fees for each county in the project area are as follows: 
 

County Authorized Agent Permit Fee 
Rusk Rusk County $        275.00 

Shelby TCEQ Region 10 (Beaumont) $        210.00 

Nacogdoches Nacogdoches County $        300.00 

San Augustine Angelina & Neches River Authority $        420.00 

Filing Fees 
The Installer will file the Affidavit to the Public for the homeowner with the county of residence. The 
cost of the filing fee will be paid by the Installer and invoiced to ANRA for reimbursement with the cost 
of the system. The filing fees for each county in the project area are as follows: 
 

County Filing Fee 
Rusk $16 (1st page) / $4 (additional) 

Shelby $26 (1st page) / $4 (additional) 

Nacogdoches $26 (1st page) / $4 (additional) 

San Augustine $26 (1st page) / $4 (additional) 

Add-On Costs 
Additional items not included in the base cost of the system should be included below. 
 

Additional Costs Bid Price 
Pump and Fill existing septic tanks $ 

Timer on systems with 10’setback, each $ 

Class II Soil backfill (if adequate amount is not available at jobsite), per cubic yard $ 

Additional Sprinkler Heads (material and installation), each $ 

Additional Risers (material and installation), each $ 
Additional PVC pipes for undisclosed stub outs (material and installation), per 
linear foot $ 

Additional electrical conduit (material and installation), per linear foot S 

Mileage (>50 miles round trip), per mile $ 
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List of Subcontractors 
 
If subcontractors are to be used for a portion of this project (excavation, installation, electrical, system 
maintenance, etc.), a list of subcontractors must be provided. Use additional sheets if necessary. 
 
Company Name:  

Owner Name:  

Address:  

  

  

Telephone:  

Fax:  

Services Provided:  

 
 
Company Name:  

Owner Name:  

Address:  

  

  

Telephone:  

Fax:  

Services Provided:  

 
 
Company Name:  

Owner Name:  

Address:  

  

  

Telephone:  

Fax:  

Services Provided:  
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Questionnaire 
 
PLEASE COMPLETE THE FOLLOWING INFORMATION: 
 
Previous Experience 
Number of years of experience the proposer has had providing similar services: ________ years 
 
Do you have previous experience performing work for state or federal grant projects (such as Texas 
Commission on Environmental Quality, Texas Water Development Board, Texas State Soil and Water 
Conservation Board, or the Environmental Protection Agency)? 
  

__________ YES  __________ NO 
 
Please briefly describe previous experience: 
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Licenses/Certifications/Insurance 
Do you have the required licenses, certifications, and insurance coverage as required in the RFP 
specifications? 
 

__________ YES  __________ NO 
 
Have you included copies of these documents with your RFP Response? Failure to provide this 
information may cause your proposal to be rejected. 
 

__________ YES  __________ NO  
 
Ability to Perform Work 
If awarded this project, does your firm have the ability to install up to 23 aerobic OSSFs between 
February 10, 2016 and August 31, 2016? 

 
__________ YES  __________ NO  

Please briefly describe the staffing (number, years of experience, etc.) available for this project, 
as well as the equipment available to perform the work: 

_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________
_____________________________________________________________________________________ 
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APPENDIX A – ANRA OSSF Professionals Registration Form 
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ADDENDUM No. 1 

Request for Proposals CWA-2016-01 
INSTALLATION OF ON-SITE SEWAGE FACILITIES IN THE ATTOYAC BAYOU WATERSHED 
Addendum Issued 1/29/2016 
 

CLARIFICATIONS AND MODIFICATIONS TO THE RFP 

For the purposes of calculating the Base Bid for aerobic On-Site Sewage Facilities to be installed 
for this Project, and to assure that Installers are bidding on the same quantities and types of 
materials, please use the following assumptions: 

1.) PVC Sewer Pipe: The Base Bid should include 50’ of 4” SDR 26 PVC or 4” Schedule 40 
PVC pipe to connect the residence to the treatment system. Any pipe in excess of 50’ in 
length may be billed as an Add-On cost on a linear foot basis, with the price to include 
both materials and labor. 

2.) Sprinkler Pipe: The Base Bid should include 200’ of ¾” purple Schedule 40 PVC pipe for 
the irrigation of effluent from the treatment system. Any pipe in excess of 200’ in length 
may be billed as an Add-On cost on a linear foot basis, with the price to include both 
materials and labor. 

3.) Electrical Conduit: The Base Bid should include 60’ of conduit and wiring to connect 
residential electrical service to the treatment system. Any conduit and wiring in excess 
of 60’ in length may be billed as an Add-On cost on a linear foot basis, with the price to 
include both materials and labor. 

 

This Addendum is posted on ANRA’s website at the following address: 

http://www.anra.org/about/public_information/news/OSSF_bid_invitation_2016-01.html 

 
PREPARED IN COOPERATION WITH THE 

TEXAS COMMISSIONON ENVIRONMENTAL QUALITY AND 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

 
This project has been funded wholly or in part by the United States Environmental Protection Agency under assistance 
agreement to Texas Commission on Environmental Quality.  The contents of this document do not necessarily reflect the views 
and policies of the Environmental Protection Agency, nor does the EPA endorse trade names or recommend the use of 
commercial products mentioned in this document. 

APPENDIX K - Request for Proposals Addendum No. 1- OSSF Installation 
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APPENDIX L - Bid Calculation Worksheet 
RFP Name: Installation of OSSFs in the Attoyac Bayou Watershed

RFP Number: CWA-2016-01
Date Issued: 1/14/2016

Date Due/Bid Opening: 2/8/2016 10:00 AM

BID PROPOSAL

BASE BID Bid Price
Estimated 
Quantity Extended Price

500 GPD Aerobic OSSF, each -$              15 -$                       
750 GPD Aerobic OSSF, each -$              8 -$                       
Subtotal -$                       

ADD-ON BID
Pump and fill existing tanks, each -$              23 -$                       
Timer on systems w/ 10' setback, each -$              5 -$                       
Class II Soil backfill, yd3 -$              4 -$                       
Additional Sprinkler Heads, material & installation, each -$              4 -$                       
Additional Risers, material & intallation, each -$              10 -$                       
Additional PVC pipes, sewer pipe, linear foot -$              400 -$                       
Additional electrical conduit, linear foot -$              50 -$                       
Mileage (>50 miles round trip), per mile -$              400 -$                       
Subtotal -$                       
TOTAL BID PRICE -$                       

ADDITIONAL PROJECT COSTS

PERMIT FEES Fee
Estimated 
Quantity Extended Price

Rusk County 275.00$       1 275.00$                 
Shelby County 210.00$       2 420.00$                 
Nacogdoches County 300.00$       8 2,400.00$             
San Augustine County 420.00$       12 5,040.00$             
Subtotal 23 8,135.00$             

FILING FEES Fee
Estimated 
Quantity Extended Price

Rusk County 16.00$         1 16.00$                   
Shelby County 26.00$         2 52.00$                   
Nacogdoches County 26.00$         8 208.00$                 
San Augustine County 26.00$         12 312.00$                 
Subtotal 23 588.00$                

OSSF SYSTEM DESIGN Fee
Estimated 
Quantity Extended Price

Aerobic OSSF Design 750.00$       23 17,250.00$           
Subtotal 23 17,250.00$           

TOTAL ESTIMATED COST FOR PROJECT FOR THIS BID PROPOSAL
Base Bid Cost -$                       
Add-On Bid Cost -$                       
Permit Fees 8,135.00$             
Filing Fees 588.00$                 
OSSF System Design 17,250.00$           
TOTAL 25,973.00$           

TOTAL ESTIMATED COST FOR PROJECT FOR THIS BID PROPOSAL 25,973.00$           
TOTAL AMOUNT BUDGET FOR OSSF INSTALLATION (23 OSSFs @$7,000/ea) 161,000.00$         
AMOUNT OVER OR UNDER BUDGET (135,027.00)$       

BID CALCULATION WORKSHEET
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