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Acronym and Abbreviation List:
ATCC

American Type Culture Collection

COC

Chain-of-Custody

C

Centigrade

CD

Consent Decree

Ct

Threshold Cycle

CFU

Colony-forming Units

DOL

Date of Lodging

EPA

U.S. Environmental Protection Agency

FSP

Field Screen Point

ISO/IEC

International Organization for Standardization/International Electrotechnical Commission

mL

Milliliter

MPN

Most Probable Number

NELAC

National Environmental Laboratory Accreditation Conference

QA/QC

Quality Assurance and Quality Control

qPCR

Quantitative Polymerase Chain Reaction

RFP

Request for Proposal

SARA

San Antonio River Authority

SAWS

San Antonio Water System

SM

Standard Methods

SMC

Source Molecular Corporation

TCEQ

Texas Commission on Environmental Quality

TMDL

Total Maximum Daily Loads

WCTS

Wastewater Collection and Transmission System
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1.0

INTRODUCTION

On July 23, 2013, a Consent Decree (CD) between the San Antonio Water System (SAWS), the
United States of America and the State of Texas was lodged in Civil Action No. 5:13-cv-00666DAE in the United States District Court for the Western District of Texas, San Antonio Division.
The CD was signed and entered by the Court on October 15, 2013. Pursuant to Section V.I of the
Consent Decree, within six (6) months of the Date of Lodging (DOL) SAWS is required to submit
a Water Quality Program Plan to the U.S. Environmental Protection Agency (EPA). This Plan is
submitted in compliance with that requirement.
SAWS Contact
Jeff Haby: Director, Sewer System Improvements
jeff.haby@saws.org
Phone: (210) 233-3747
San Antonio Water System
2800 U.S. Hwy. 281 North
San Antonio, TX 7821
1.1

Consent Decree Water Quality Program Requirements

The provisions of Section V of the Consent Decree pertaining to the Water Quality Program Plan
are set forth hereafter.
I.

WATER QUALITY PROGRAM

49.
Water Quality Program Plan. Within 6 months of the Date of Lodging of this Consent
Decree, SAWS shall submit to EPA a Water Quality Program Plan designed to detect and
quantify the extent of bacterial concentrations in select receiving waters within its service area
by performing the actions described in Paragraph 50 of this Decree. The Water Quality Program
Plan shall include a map of the locations of the proposed outfalls to be sampled, rationale for
selecting these outfalls, and all field collection, analytical, and quality assurance and quality
control objectives proposed for sampling and analysis. SAWS shall consider the results of past
water quality studies, a review of all known data for bacterial concentrations in the respective
sub-watersheds, and WCTS system age and condition in selecting the outfalls to be sampled.
The Water Quality Program Plan shall describe SAWS proposed efforts to detect and quantify
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the extent of bacterial concentrations using Esherichia coli (E. coli) and the human Bacteriodales
marker using a quantifiable polymerase chain reaction (qPCR) method. The Water Quality
Program Plan shall be submitted to EPA for review and comment in accordance with Section VII
(Review and Approval).
50.
Sampling Outfall Locations and Analysis. SAWS shall propose between twenty-five (25)
and thirty (30) stormwater outfalls located in designated sub-watersheds to be sampled during
dry and wet weather. The outfalls shall be distributed through the Upper San Antonio River
Watershed, Salado Creek Watershed, and Medio Creek Watershed based on the considerations
made during development of the Water Quality Program Plan. All sampling outfalls shall be
within the SAWS service area. For each designated outfall, SAWS shall collect two (2) dry
weather grab samples and analyze these samples to detect and quantify the concentrations of
E. coli present and to detect the presence of the human Bacteriodales marker in the discharge.
For dry weather sampling, SAWS shall perform a visual inspection of each outfall during dry
weather. If a discharge is not detected at the time of the dry weather inspection, the inspection
shall count as a non-detect sampling event. When a discharge is observed at an outfall during a
dry weather inspection, a grab sample shall be collected. The wet weather sample shall be
collected during first flush of a wet weather event, if technically feasible consistent with safety
and legal requirements. A wet weather event is defined as precipitation of greater than 0.25
inch that occurs during daylight hours. First flush is defined as runoff occurring within the first
hour of precipitation. Each individual dry and wet weather sampling attempt for a given outfall
shall be at least seven (7) days apart. All dry weather sampling shall be completed within two
(2) years after the Date of Lodging of this Consent Decree. If two (2) wet weather qualifying
events do not occur within two (2) years after the Date of Lodging, SAWS shall inform EPA in
writing and the period of sampling shall be extended until qualifying wet weather events occur.
51.
Water Quality Program Report. Within six (6) months following completion of all
sampling, SAWS shall submit to EPA for review and comment a Water Quality Program Report
that includes the results of the sampling and analysis. The Water Quality Program Report shall
rank the outfall locations using sampling results for both E. coli and the human Bacteriodales
marker, giving the highest ranking to outfalls that have both high E. coli concentrations and the
presence of the human Bacteriodales marker. The Water Quality Program Report shall include
the dates and documentation associated with the sample collection, chain-of-custody,
laboratory analyses, and conformance with quality assurance and quality control objectives.
The Water Quality Program Report shall describe any variances from the approved Water
Quality Program Plan. The Water Quality Program Report shall be submitted to EPA for review
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and comment in accordance with Section VII (Review and Approval). The sampling results of
analysis or other work performed in connection with the Water Quality Program Plan and the
Water Quality Program Report shall not be used to require SAWS to perform any additional
Work under the terms of this Consent Decree or to create any other obligations under the terms
of this Consent Decree.
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2.0

SELECTION OF OUTFALL LOCATIONS AND SAMPLE COLLECTION

2.1

Selection of Outfall Locations

SAWS selected twenty-nine (29) Field Screen Point (FSP) stormwater outfalls located within
SAWS service area and distributed throughout the Upper San Antonio River, Salado Creek, and
Medio Creek watersheds to be used for the Water Quality Program Plan. SAWS reviewed
available resources, including historical data pertaining to bacterial concentrations, considered
the WTCS system age and condition and location for accessibility in selecting the outfalls to be
sampled.
SAWS selected FSP outfall locations that are upstream of historically reported bacteria sample
site locations with reported results of sample analysis with high bacteria levels (>126 colonyforming units (CFUs)) as documented in two resources that contain the most comprehensive
collection of data for bacterial concentrations within the relevant watersheds. SAWS utilized
the data maintained by the San Antonio River Authority (SARA) on SARA's Monitoring Station
web site: www.gis.sara-tx.org/website/wqmapviewer. This database includes the Clean Rivers
Program data 1996–2012 and the Texas Commission on Environmental Quality (TCEQ)
programs, Total Maximum Daily Load (TMDL) and Watershed Protection Plan (WPP) data.
SAWS also used historical bacteria levels reported in the “Final BMP Assessment Report
Update” (September 14, 2010) authored by James Miertschin & Associates, Inc. and prepared
for SARA. This report provides data and information supporting the implementation of control
measures to address the TMDL bacteria impairments in the Salado Creek (Segment 1910) and
the Upper San Antonio River (Segment 1911).
The general condition and age of the WCTS in close proximity and up-gradient of the FSPs was
taken into consideration. Based on SAWS GIS data, all twenty-nine (29) FSPs are located in
areas with aging sanitary sewer infrastructure that has been selected for inspection and
condition assessment. In addition, a site visit to FSP locations was performed to take into
consideration the ability to access the outfall location safely in order to properly collect the
samples.
A map illustrating the locations of the outfalls and their associated FSP identification numbers is
attached as Appendix A of this document. Please note that FSPs 368 and 72, and FSPs 9 and 5
are close to each other and are shown on the map with one red triangle.
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2.2

Sample Collection

SAWS staff will perform two outfall sampling inspections of each of the twenty-nine (29)
outfalls during both dry and wet weather conditions. Sampling events will occur at least seven
(7) days following a previous wet or dry weather sampling event to ensure sampling is a
minimum of seven (7) days apart, as required by the CD. Samples will be collected from outfalls
where flow is observed and subsequently analyzed for the presence of E. coli and for the
presence of the human Bacteriodales marker using the quantitative polymerase chain reaction
(qPCR) method.
SAWS staff members have been assigned the responsibility to perform dry weather inspections
on assigned outfalls. If a discharge is not detected at the time of a dry weather inspection, the
inspection will be documented as a non-detect sampling event.
For wet weather sampling events, SAWS staff will dispatch sampling teams when a qualifying
wet weather event is detected. For the purposes of this Water Quality Program Plan, a
qualifying wet weather event is defined as precipitation of greater than 0.25 inch in one day
that occurs during daylight hours as registered at the San Antonio Airport. The wet weather
sample will be collected during the first flush of the wet weather event, if technically feasible
consistent with safety and legal requirements. First flush is defined as runoff occurring within
the first hour of precipitation.
In order to minimize response time, pre-prepared sampling equipment kits containing sample
bottles, ice chests and gloves will be made available to each sampling team member. SAWS
staff will be dedicated to wet weather sampling and each staff member will collect samples at
their assigned outfalls. SAWS will collect wet weather samples from as many outfalls as
practicable within a one-hour time period following the onset of a qualifying wet weather
event. SAWS will collect samples from the remaining outfalls during future qualifying wet
weather events until two samples are collected from each of the identified outfalls.
For both dry and wet weather sampling, two (2) samples will be collected at approximately the
same time and location and properly labeled. Samples will be transported, under separate
Chain of Custody (COC), to the designated laboratory for analysis. SAWS Dos Rios
Environmental Laboratory will analyze samples for E. coli and Source Molecular Corporation
(SMC) will use the qPCR method for determining the presence of the human Bacteriodales
marker. All appropriate protocols and Quality Assurance and Quality Control (QA/QC)
procedures will be adhered to for sampling collection and transportation to the laboratories.
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All dry weather sampling will be completed within two years after the DOL. If two qualifying
wet weather events do not occur within two years after the DOL, SAWS will inform EPA in
writing and the period of sampling will be extended until qualifying wet weather events occur
as provided by the CD.
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3.0
3.1

SAMPLE ANALYSIS AND REPORTS OF ANALYSIS
Laboratory Analysis and QA/QC Objectives for the Presence of the
Human Bacteriodales Marker

SMC is the laboratory SAWS selected, through a Request for Proposals (RFP) process, to
perform laboratory analysis on water samples to determine the existence of the human
Bacteriodales marker using the qPCR method. Microbial source tracking methods are nonstandardized methods that do not require laboratory certification, nor are any offered for the
specified analytical testing. However, SMC has taken the initiative to become ISO/IEC
17025:2005 accredited.
SMC will provide all appropriate sampling equipment to include coolers, 500 mL sterile
sampling bottles, ice packs and COC forms. Ice packs will be frozen prior to the sampling event.
Sampling of water will follow standard sampling quality assurance measures and labeling of
each bottle will occur. SAWS will then deliver cooler(s) containing qPCR samples to Federal
Express for delivery to SMC by “Priority-One Overnight” designation. Samples will be delivered
to and received by the SMC approximately 24 hours following sample collection.
SMC’s procedures require that water samples received at the laboratory will be stored at
4˚Centigrage (C) and filtered within 3 hours of receipt. Filters are frozen at -20˚C ± 5˚C until
processed. Sample DNA is stored at 4˚C (for a maximum of 4 days) and analyzed soon after to
avoid potential degradation associated with freezing and thawing.
Samples will be run in duplicate and both replicates must agree before a result is reported.
Each qPCR plate includes one (1) positive control reaction as well as three (3) no template
control reactions (negative controls).
A rigorous data analysis procedure ensures that results are being reported accurately. For
instance, both replicates must agree with a 1.5 standard deviation, the 1:10 diluted samples
must always be present at a lower concentration than the non-diluted sample, positive controls
must always be detected and negative controls not detected. The documented criteria must be
met for the results to be considered valid and reportable.
The reaction plate for each qPCR run must include at least one (1) positive control and three (3)
negative control (no template control) reactions per assay. The positive control ensures a
properly functioning reaction and rules out false negatives. The negative controls ensure that
qPCR reagents and materials are not contaminated with the DNA target and rules out analytical
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false positives. The positive control must be detected and all negative controls must either not
be detected at all or detected at a minimum of 3 Ct units greater than the unknown sample Ct
value.
3.2

Laboratory Analysis and QA/QC Objectives for E. coli Concentrations

SAWS Dos Rios Environmental Laboratory is located in the southern portion of Bexar County,
adjacent to SAWS Dos Rios Water Recycling Center. This laboratory will employ procedures for
COC, laboratory analysis and reporting that will provide data that is of known and documented
quality and that meets applicable regulatory requirements for E. coli analysis.
SAWS Dos Rios Environmental Laboratory is certified under the National Environmental
Laboratory Accreditation Conference (NELAC). NELAC is a cooperative association of States and
Federal agencies, formed to establish and promote mutually acceptable performance standards
for the operation of environmental laboratories. The standards cover both analytical testing of
environmental samples and the laboratory accreditation process.
NELAC specifies a standardized quality system, including requirements for management
qualifications; documentation of policies and procedures; calibration and maintenance of
equipment; quality control; qualifications and training of personnel; maintaining sample
integrity; management of audit findings, corrective actions, customer complaints, records,
supplies and subcontracting; and review of the entire system by management to ensure that it
is performing as expected.
SAWS Dos Rios Environmental Laboratory is accredited for enumeration of E. coli by Standard
Methods (SM) 9223B-97. This method employs the Colilert® defined substrate test, which
incorporates specific non-coliform growth inhibitors and a selective enzymatic indicator to
allow for detection and quantitation of E. coli. SM 9223B-97 uses the IDEXX Quanti-Tray/2000,
method, a semi-automated quantification method based on Most Probable Number (MPN)
techniques. The range of the method is 1-2,419 MPN/100 milliliters (mL), but may be extended
by use of a smaller sample volume.
Samples will be collected in sterile bottles. Samples will be held at <10°C, but not frozen, from
time of collection until receipt at the laboratory. Samples will not be held longer than eight
hours from collection to the start of incubation time.
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A COC will accompany all samples and include the following required information: client
contact information, sample description/location, date and time of collection, collector’s name,
number of bottles, sample matrix type, preservation type, and analyses requested. Where
applicable, project and program information, field sample identification, method of collection
and any special instructions concerning the sample will also be included.
Each new lot of Colilert® media will be tested with positive and negative control cultures prior
to use. Working controls are prepared from and traceable to American Type Culture Collection
(ATCC) reference stocks. Sterility controls will be analyzed on each new lot of Colilert® media
and sample containers as well. If any container or media exhibits evidence of contamination
during the initial sterility check, nothing from that lot will be used.
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4.0

WATER QUALITY PROGRAM REPORT

Within six (6) months following the completion of all sampling, SAWS will submit a Water
Quality Program Report to EPA for review and comment. The Water Quality Program Report
will include the following:
1.
2.
3.
4.
5.

Sample Collection Date and documentation
Chain of Custody
Laboratory Analysis
Conformance with QA/QC objectives
Ranking of Outfall locations (highest ranking on outfalls that have both high E. coli
concentrations and the presence of the human Bacteriodales marker)
6. Description of any variances from the approved Water Quality Program Plan
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