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PREFACE 

This publication provides guidance on how to comply with Title 30 of the 
Texas Administrative Code (30 TAC), Chapter 290, Subchapter F: 
Drinking Water Standards Governing Drinking Water Quality and 
Reporting Requirements for Public Water Systems, Section 290.121: 
Monitoring Plans.  

Monitoring requirements for each constituent are described in this guide, 
but more detailed information is available in the rules. If there appears to 
be a discrepancy between this guidance and the rules, follow the rules.  

In this guide, the word "you" refers to operators of public water systems.  
The word "we" refers to the Texas Commission on Environmental Quality 
(TCEQ), and also to its public drinking water program.  

This guide will be revised when examples of monitoring plans have been 
prepared for the different types of public water systems in Texas.  

We have links to the Secretary of State's official version of the rules on 
our Web site, www.tceq.state.tx.us. From the home page, click on "Rules, 
Policy & Legislation" and then follow the links to view the rules online.  
The rules governing this guide were published in the May 10, 2002 edition 
of the Texas Register.  

What rules apply to public water systems in Texas? 
The State of Texas has primacy over regulation of public drinking water.  
This means that the Texas Commission on Environmental Quality (TCEQ) 
writes, adopts, and enforces Texas rules that are at least as stringent as the 
rules promulgated by the United States Environmental Protection Agency 
(USEPA). The Texas rules may be mcre specific than or worded 
differently from the USEPA rules, so public water systems should become 
familiar with the Texas-specific rules.  

Public water systems should also be aware of the rules pertaining to 
drinking water that are contained in various parts of the Texas regulations.  
A public water system must comply with all the applicable requirements.  
Each rule explains exactly which public water system it applies to. Some 
examples of additional rules and their location within the regulations are 
given below: 

30 TAC Chapter 290, Subchapter F. Requirements regarding 
harmful or potentially harmful constituents for water systems 
that supply potable water to the citizens of Texas. If you have 
questions about Subchapter F, contact the TCEQ public 
drinking water program at 512/239-4691.  

30 TAC Chapter 290, Subchapter D. Rules and regulations for
public water systems related to requirements for water
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How to Develop a PWS Monitoring Plan

treatment plant design, operation and maintenance. If you have 
questions about Subchapter D contact the TCEQ public 
drinking water program at 512/239-4691.  

30 TAC Chapter 291. Rules and regulations for water utilities 
related to requirements for rates, capacity development, and 
Certificates of Convenience and Necessity for utilities. Contact 
the Water Utilities Rates and Districts Section at 512/239-4691 
if you have questions about these requirements.  

30 TAC Chapter 293. Requirements for water districts.  
Contact the Water Utilities Rates and Districts Section at 
512/239-4691 if you have questions about these requirements.  

30 TAC Chapter 325. Requirements for certification of water 
works operators. TCEQ's Operator Certification Team can 
answer questions about these requirements at 512/239-6300.  

Title 2, Texas Water Code, Water Administration, Subtitle D, 
Chapters 32 and 33. Requirements for water well drillers. If 
you have questions about these regulations, call 1-800
803-9202 or 512/463-8876.  

Who can answer questions about these rules? 
If you have questions about the rules in this guidance manual, contact the 
TCEQ public drinking water program at 512/239-4691.  

What useful features are in this publication? 
We have included features to help you use this document and hope you 
will find them to be useful: 

Appendixes A through C provide outlines for systems to 
follow in developing their monitoring plan, as well as 
examples to look at.  

A table of commonly used acronyms will help you 
understand which term in these rules corresponds to an 
acronym you encounter in a related publication.  

How can I get copies of TCEQ publications? 
Here are ways you can obtain copies of rules, publications. or forms from 
the TCEQ: 

On the Internet, go to www.tceq.state.tx.us; under the "Site 
Navigation" bar, follow the links to "Rules, Policy, & 
Legislation and to "Forms and Publications" (If the item you 
want is not listed on the Web site, the TCEQ Publications Unit 
will help you find it; contact them as shown in the following
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bulleted items. Try to give rule, publication, or form numbers 
as well as the title. This information will help the TCEQ get the 
correct item to you as quickly as possible.) 

Fax your order to (512) 239-4488, or order by voice at (512) 
239-0028.  

Write to TCEQ Publications, MC 195; PO Box 13087; Austin, 
TX 78711-3087.
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1 INTRODUCTION 

1.1 Who Must Have a Monitoring Plan? 
Every public water system is required to have a monitoring plan. This 
requirement was part of the federal Stage 1 Disinfectants and Disinfection 
Byproducts Rule, which became part of our Texas regulations in October 
2000.  

If your system treats surface water (SW) or groundwater under the direct 
influence of surface water (GUI), you must send your monitoring plan to 

the TCEQ for review and approval. The deadline for large systems 
(serving at least 10,000 people) that treat SW or GUI was January 1, 2001.  
The deadline for small systems (serving fewer than 10,000 people) that 
treat SW or GUI was January 1, 2003.  

If your system treats groundwater or purchases treated water, you do not 
have to send in your monitoring plan. The TCEQ inspector will look at it 

as part of the comprehensive compliance investigation (sanitary survey), 
and the TCEQ's sampling contractor will look at it when they come to 
collect chemical samples.  

If your system purchases water, you may need to coordinate the 

development of your monitoring plan with your wholesaler. You must 
make your monitoring plan available to other systems that provide or 
receive water from you, as needed. If you employ an operating company, 

you must give them a copy and be sure they are following it.  

Table 1-1: When to Prepare and Send Your Monitoring Plan 

And your Then you must 
system serves complete your 

If your source of this many monitoring plan And you should send it 
water is ... people ... by ... to the TCEQ...  

Surface water (or 10,000 or more January 1, 2001 when it is complete.  
groundwater under 
its direct influence) fewer than January 1, 2003 when it is complete.  

10,000 

Groundwater or Any size January 1, 2004 only if we ask you to.  
Purchased Water Otherwise, keep it on 

hand for the regional 
investigator.
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How to Develop a PWS Monitoring Plan

1.2 What Is a Monitoring Plan? 
The monitoring plan is a 
tool to help water system VCEQ 

operators coordinate all the w s c G u dance 

monitoring requirements ford o opeatrscordnae llth owri Gids e 

different chemicals in the eta~ 
plant and distribution 
system. It is like an 
operations and maintenance 
manual for sampling. The F"Letters 
information that must be TCE 

included in the monitoring 
plan is information your system should currently have on hand, such as 
address lists for lead-copper or coliform sampling.  

By having an up-to-date monitoring plan, your system can easily refer to 
sampling requirements and pass this information on to new employees. In 
addition, the monitoring plan will help your system communicate with the 
TCEQ and the sampling contractor.  

1.3 What Does 
This Guide Cover? 

This guide will help you develop 
the monitoring plan that every 
public water system must 
develop. 1 Raw Water 

2. In-Plant 

The guide is organized in the 3. Point of Entry 
same order that the monitoring 4 Distribution 
plan should be organized, as System 
follows: 

The first section of the guide 
covers raw water sampling 
requirements.  

The second section describes the requirements for samples that 
are taken in the treatment plant, or in-plant sampling.  
The third section describes sampling requirements for entry 
points to the distribution system.  
The fourth section describes sampling that occurs within the 
distribution system.  

Both the guidance and the monitoring plan follow the flow of 
water-from the raw water through the treatment processes to the 
distribution system.

TCEQ publication RG-384 Revised August 20032



1. Introduction

Follow one of these outlines to develop your monitoring plan: 
* If your system operates one or more surface water treatment 

plants, use the outline in Appendix A.  

If your system treats groundwater under the direct influence of 

surface water, you must also use Appendix A.  

If Appendix A does not apply to you but your system operates 
one or more wells, use the outline in Appendix B.  

If your system uses purchased potable water only, then use the 
outline in Appendix C.  

The rule requirements that are summarized in this guidance document are 
from 30 TAC Chapter 290 Subchapter F.  

If you have questions about the monitoring plan, the rules that apply to 
public water systems, or about sampling, please call the TCEQ's Drinking 
Water Quality Team at 512/239-4691.  

1.4 Wholesalers and Purchasers 
(Providers and Receivers) 

Many public water systems buy or sell potable water. Others have 
interconnections but no sales agreement. The rules require that a 
monitoring plan represent the entire system, including both wholesalers 
and purchasers. Therefore, people who have a relationship like this must 
share monitoring plans as needed. The purchaser must create a monitoring 
plan that describes its distribution system and then make-it available to its 

wholesaler. Likewise, the wholesaler must make its monitoring plan 
available to its purchasers.  

1.5 Choosing Sampling Sites 
As you develop your monitoring plan, you may find that new rules, such 
as the Stage 2 Disinfectants and Disinfection Byproduct Rule or the 

Ground Water Rule, require you to sample in locations where you haven't 
sampled before. If so, we encourage you to work with the TCEQ to choose 
locations for the new sampling.  

Many public water systems are growing. As your system grows, you will 
need to update your sampling sites to take into account new connections 
and new sources. When you do this, you may want to check with the 
TCEQ to make sure you understand the site location requirements. In 

some cases you are required to notify us when you change sample sites.  
There are special rules about where sample sites must be located. This 

guide covers those rules briefly in each section. The Drinking Water 
Quality Team, 512/239-4691, can help you figure out where your 
system needs to locate your sampling sites.

TCEQ publication RG-384 Revised August 2003 3
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2 RAw WATER SAMPLING 

Some water systems are required to take samples of their raw water. Every 
system is required to have a raw water sample tap on each well, and a raw 

water sampling location for a surface water source. In the future, the EPA 
plans to pass new rules that will expand these requirements. In the 
monitoring plan, a system should list their sources of raw water.  

All water systems that treat surface water are required to collect total 
organic carbon (TOC) samples from their raw water. The discussion of 
TOC samples is included under Chapter 4-In-plant Sampling, because 
the raw water TOC sample is collected as part of the TOC sample set 
which includes a treated water sample.  

2.1 Current Applicability 
Current Sampling 

Currently, systems that have 'been identified as being in aquifers that are 
sensitive to surface water intrusion, or are vulnerable in some other way, 
must take raw water samples for coliform bacteria. If your system is 
required to do raw water monitoring, you should include a list of the wells 
or sources that are monitored.  

New Wells 
Before a new well can be approved to provide water to the public, 
coliform and chemical samples must be collected to make sure the well 
provides water that meets the drinking water standards. Call TCEQ's 
Plans Review Team at 512/239-4691 to learn about design or 
construction requirements for new drinking water wells. Call TCEQ's 
Drinking Water Quality Team at 512/239-4691 to learn about 
chemical or microbial sampling requirements for new wells.  

2.2 Future Rules 
Federal Ground Water Rule (Proposed August 9, 2000) 

The EPA proposed the Ground Water Rule August 9, 2000. The rule will 
apply to groundwater systems that are sensitive or have contamination in 
their distribution system and do not treat to 4-log removal or inactivation 
of viruses. These rules are expected to be effective at the federal level in 
late 2004. The State of Texas is then given two years to write rules at least 
as stringent as the federal rules. The TCEQ will work with stakeholders to 
develop those rules for Texas systems.  

Stakeholders that will be involved in the rulemaking process include:

municipalities, water utility organizations, and consumers' groups.

TCEQ publication RG-384 Revised August 2003 5



How to Develop a PWS Monitoring Plan

Under the Ground Water Rule requirements, raw water monitoring will 
increase. For systems determined by the state to be hydrogeologically 
sensitive, the system will have to conduct monthly raw water coliform 
monitoring. Sampling frequency may be reduced after 12 negative 
samples. Also, if a routine total coliform- positive sample is found in the 
distribution system, then the system may be required to collect one raw 
water coliform sample.  

Microbial Disinfection Byproducts (M/DBP) Rule Cluster 
(Agreement in Principle-September 2000) 

The EPA met with stakeholders in 1999 and 2000 to develop the 
Microbial Disinfection Byproducts (M/DBP) rule cluster. Under this rule, 
large surface water systems will have to monitor their raw water for 
Cryptosporidium for two years, and small systems will have to collect raw 
water coliform samples for one year. If coliform is found at a small 
system's well during the one-year coliform sampling period, that system 
may have to collect Cryptosporidium samples for an additional year.  

Information about Rules 
You can find more information about TCEQ's rules and rulemaking 
process on TCEQ's web page at www.tceq.state.tx.us. You can learn 
more about the federal rules from EPA's Web site or by calling their Safe 
Drinking Water Hotline at 1-800-426-4791.
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3 IN-PLANT SAMPLING 

This section summarizes the sampling that is required within water 
treatment plants. Sections 3.1 and 3.2 contain general information. Section 
3.3 contains in-plant sampling requirements for each constituent that must 
be measured. Additional information for each constituent is contained in 
the Texas Administrative Code (30 TAC Chapter 290, Subchapters D 
and F).  

3.1 Applicability 
For surface water (SW) treatment plants and plants treating groundwater 
under the direct influence of surface water (GUI), the monitoring plan 
must include a description and diagram showing where chemicals are 
injected and where chemicals or water quality parameters are monitored.  
Figure 3-1 is an example of a schematic for a groundwater system that 
uses reverse osmosis to remove a chemical contaminant. Figure 3-2 is an 
example of a schematic (or diagram) of the in-plant sampling for a surface 
water treatment plant.  

If you do not operate a treatment plant, leave out this section of the 
monitoring plan. If you operate a small groundwater system and the only 
treatment that you use is disinfection, you do not have to monitor anything 
within the plant. Therefore, you do not have to have a section in your 
monitoring plan for in-plant sampling.  

3.2 General Description 
Examples of chemicals a plant may use for treatment include: 

disinfectants (chlorine, chlorine plus ammonia-chloramine, 
chlorine dioxide); 

taste and odor control (powdered activated carbon, potassium 
permanganate); 

coagulants (alum, polymer, ferric); 

pH adjustment (caustic, lime, various acids); 

softening (lime); and 

. fluoride.  

Examples of things that may be monitored at the plant include: 

disinfectant residual (for each disinfection zone); 

pH (for each disinfection zone); 

turbidity (combined filter effluent turbidity and individual filter 
turbidity);

fluoride residual; and 

disinfection byproduct precursors (total organic carbon).
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Treated or Blended Chemical Monitoring Site 
Any groundwater or purchased-water system that uses treatment or 
blending to reduce their level of chemicals must include a schematic and 
description of that process in their monitoring plan. Surface water 
treatment plants would also include this in their schematic. An example of 
a schematic for a system using reverse osmosis (RO) treatment is shown 
in Figure 3-1.  

City of Kemvyolator PWSID 1234567 Plant Diagram 
50% of flow Chlorine injection point 
50% of flow 

through unit 

Reverse Pressure 
Osmosis Tank 
(RO) Unit 

Brine waste stream Treated Water 
(monitored in accordance Sample Site 

with TCEQ permit #12345) (Tap on Pressure 
Tank) 

Figure 3-1: Example of a Plant Schematic for a Groundwater System Using 
Reverse Osmosis (RO) to Remove Chemical Contaminants 

Disinfection Zones 
One of the most important parts of the monitoring plan for surface water 
treatment plants is the description of the disinfection zones. A disinfection 
zone is a segment of the treatment process that begins at a disinfectant 
application point and ends at the next downstream disinfectant application 
or residual sampling point. Each disinfectant application point, regardless 
of the frequency of use, represents the beginning of a separate disinfection 
zone.  

The plant's disinfection zones are described in its concentration-time (CT) 
study. Every surface water treatment plant is required to have a current, 
accurate, approved CT study. If you have questions about CT studies, 
contact the TCEQ's Surface Plant Evaluation Team at 512/239-4691.  

Process Control Samples 
Most SW or GUI water treatment plants require more samples in the 
treatment plant than the rules require. Remember that the rules are 
minimum requirements. Most operators recognize the need for additional 
sampling to determine how well the plant is working.  

Samples that are taken for nonregulatory purposes are called process 
control samples because the operator uses the sample results to make 
decisions about how to control the treatment process. You are not required

TCEQ publication RG-384 Revised August 20038



3. In-Plant Sampling

to describe the process control procedures for your sampling in your 
monitoring plan. You may choose to include process control sampling 
requirements in your monitoring plan, but if you do, you should clearly 
indicate that process control sampling is not for compliance sampling.  

Table of Treatments in the Plant 
A system that treats water should include a table of treatments in their 
monitoring plan. A table should be included for each separate treatment 
plant. If the system treats surface water (or GUI), this will be a long table 
that shows many chemical addition points, and shows disinfection zones.  
For a system that treats groundwater, the table will be much simpler.  
Tables 3-1 and 3-2 give examples for both surface and groundwater 
plants.  

Table 3-1: Example of Table of Treatments Used at Surface Water (or GUI) Treatment Plant 

Disinfection Treatment 
Zone Sequence Treatment 

1 Gaseous chlorination(pre) 

2 Activated carbon (powdered) 

3 Alum (coagulant) 

4 Polymer (coagulant aid) 

5 Sedimentation 

6 Media filtration 

7 Gaseous chlorination posti 

8 Ammonia injection 
2 

9 Ground storage tank 

10 Fluoridation 

Table 3-2: Example of Table of Treatments Used at Groundwater Treatment Plant 

Treatment Sequence Treatment 

1 Reverse osmosis 

2 Gaseous chlorination 

3 Ammonia injection 

4 Ground storage tank

TCEQ publication RG-384 Revised August 2003 9
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Lake Don

Chemical Injection Points
Disinfecta

C' 2 

C'2 

Cl2 

Cl2

Sampling Points 
Every 4 hrs Monthly

ants Other Chemicals C 

Alkalinity 

, ., pH, Turbidity 
PAC 
as needed 
Alum Rapid mix 

*DI Flocculation 
Backwash 
Lagoon 
Decant 
Water 

Sedimentation 
0 -- - - /* .'C12 

o-------Turbidity 

Backwash 
Filtration Decant 

,-,-,Ti,v nHLagoon 

Turbidity. pH

Transfer well 

Clearwell 
C 

c -A 
Fluoride Ti 

Distribution

:2, pH

12, pH 
Ikalinity 
urbidity

TOC
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Figure 3-2: Example of a Plant Schematic Showing Pumps, Flowmeters, Injection Points, 
Sampling Points, and Disinfection Zones
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3. In-Plant Sampling

3.3 Summary of In-Plant Sampling Requirements 
by Constituent 

Constituents that must be monitored are listed below. The number in 
parentheses after the title for each constituent is the section ( ) of the rules 
that describes the requirements for that constituent. Should there be a 
discrepancy in this guidance and the rule, the rule will be used, not this 
guidance.  

Additional information about surface water monitoring and reporting can 
be found in Monthly Testing and Reporting at Surface Water Treatment 
Plants: Using the New Automated Forms (TCEQ publication RG-211). If 
you have questions about where to locate sampling points, contact the 
Surface Plant Evaluation Team at 512/236-4691.  

Combined Filter Effluent Turbidity (30 TAC 290.111) 
Every SW and GUI plant must demonstrate that the treatment process 
removes the required amount of turbidity, which is a surrogate measure 
for pathogens.  

Location 
Combined filter effluent samples must be taken downstream of the point at 
which the water from all of the plant's filters is combined. The sampling 
location should be a finished water header, but it may be downstream of 
plant storage if it is possible to monitor before storage. A location after the 
high-service pumps (but before any customer's tap) is acceptable if no 
better sampling location is available.  

Frequency 

If your public water system serves fewer than 500 people, you must 
monitor the turbidity of the combined filter effluent (CFE) at least once 
each day that the system serves water to the public.  

If your water system serves 500 people or more, you must monitor the 
turbidity of the combined filter effluent at the combined filter effluent 
sampling points at least every four hours that the system treats water.  

Individual Filter Effluent Turbidity (30 TAC 290.111) 
Every SW and GUI treatment plant will soon be required to demonstrate 
that each filter is operating properly. The performance of an individual 
filter is evaluated, based on the turbidity level of that specific filter.  

Location 
SW plants must monitor the turbidity in the water produced by each 
individual filter.
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Frequency 

The following requirements took effect January 1, 2002: 

If your public water system serves at least 10,000 people, you 
must continuously monitor the filtered water turbidity at the 
individualfilter effluent (IFE) of each filter and record the 
turbidity value every 15 minutes.  

If your SW or GUI water system serves fewer than 10,000 
people, you must measure and record the filtered water 
turbidity level at the effluent of each individual filter at least 
once each day that the plant is in operation. Upcoming EPA 
rules may require continuous monitoring in the future, with 
some exceptions for very small systems.  

Microbial Inactivation (30 TAC 290.109) 
Every SW or GUI treatment plant must demonstrate that the treatment 
process provides adequate microbial inactivation through disinfection.  

If you have specific questions about in-plant disinfection, you can contact 
the TCEQ's Surface Plant Evaluation Team at 512/239-4691. You can 
also get guidance from Monthly Testing and Reporting at Surface Water 
Treatment Plants: Using the New Automated Forms (TCEQ publication 
RG-211) using any of the methods described in the Preface (page vii).  

Location 
SW and GUI treatment plants must measure the disinfectant residual, pH, 
temperature, and flow rate of the water in order to calculate the amount of 
viral and Giardial inactivation the plant achieves. Disinfectant residual 
and pH must be measured at the end of each disinfection zone. Raw water 
sampling is usually used for flow rate and temperature. The plant 
schematic must show the plant's disinfection zones (see Figure 3-2).  

Frequency 
The raw water flow rate, raw water temperature, and disinfectant residual 
and pH in each disinfection zone must be measured at least once per day 
at peak hourly raw water flow rates. You may wish to take more than one 
set of measurements a day. If so, the operator should report the set of data 
that produces the lowest inactivation value.  

Total Organic Carbon (30 TAC 290.112) 
Every SW or GUI plant must comply with the total organic carbon (TOC) 
monitoring requirements. Only systems that use coagulation, flocculation, 
and sedimentation followed by conventional media filtration must meet 
the removal requirements.
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3. In-Plant Sampling

If you are required to comply with the TOC rules, you should obtain a 
copy of the TCEQ's publication Total Organic Carbon Guidance Manual 
(RG-379) using any of the methods described in the Preface (page vii).  

Location 
The raw water sampling point should be before any chemical addition.  
The finished water sampling location may be at any point after 
sedimentation but before the first customer.  

Frequency 

Your system must take one TOC sample set every month. The monthly 
TOC sample set consists of raw water alkalinity, raw water TOC, and 
treated water TOC. The samples should be taken during normal operating 
conditions and normal influent water quality. The raw water alkalinity and 
TOC must be taken at the same time (within 5 minutes). The finished 
water TOC sample must be taken between 1 and 8 hours after the raw 
water samples. You should only take your TOC sample set when the plant 
is operating at a steady state. Do not take a TOC sample set directly after 
you change chemical dosage water flow rates. Instead, wait at least an 
hour, until the plant has had a chance to even out.  

Actual Contact Time: Your system has the option of sampling finished 
water at a delay time equal to the actual hydraulic detention time by 
requesting this option in writing, and explaining the method or equipment 
you will use to calculate the sampling delay. First, however, you should 
get approval from the Surface Plant Evaluation Team, 512/239-4691.  

You also have the option of taking additional TOC sample sets in a month.  
Reasons why you might take multiple sets could include a change in raw 
water conditions because of rain, or use of a different raw water blend.  

Even if you are meeting one of the alternate compliance criteria (ACC), 
you still have to take a TOC sample set, and maybe some other samples, 
and report them every month. Table 3-3 gives summaries of the ACCs and 
their reporting requirements.
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Table 3-3: Alternate Compliance Criteria Summaries and Reporting Requirements 
for Total Organic Carbon 

ACC# Requirement Monthly Sampling and Reporting 

1 Raw water TOC < 2.0 mg/L TOC sample set 

2 Treated water TOC < 2.0 mg/L TOC sample set 

3 Raw water TOC < 4.0 mg/L TOC sample set and quarterly THM 

4 Raw water SUVA < 2.0 mg/L TOC sample set plus raw water SUVA 

5 Treated water SUVA < 2.0 mg/L TOC sample set plus treated water SUVA 
jar test results.  

6 Alkalinity removal >60 mg/L TOC sample set and treated water 
alkalinity.  

7 Magnesium hardness removal >10 mg/L TOC sample set and raw and treated 
magnesium.  

If your plant has a running annual average of treated water TOC of less 
than 2.0 mg/L for two consecutive years, you may reduce monitoring to 
one TOC sample set per plant per quarter. Your system must go back to 
routine monitoring in the month following the quarter when the running 
annual average treated water TOC is greater than or equal to 2.0 mg/L.  

For more information on TOC, see the Total Organic Carbon Guidance 
Manual (TCEQ publication RG-379).
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4 ENTRY POINT SAMPLING 

This section summarizes the sampling that is required at entry points to 
the distribution system, or entry points. Sections 4.1 and 4.2 contain 
general information. Section 4.3 includes entry point sampling 
requirements for each constituent that is measured. Additional information 
for each constituent is contained in the Texas Administrative Code.  

An entry point to the distribution system is the point where treated water 
flows from the plant or well site into the distribution system. It is very 
important to correctly identify your entry points. A lot of chemical 
sampling is done at the entry points, including the following: 

synthetic organic chemicals (SOCs), such as atrazine; 

volatile organic chemicals (VOCs), such as gasoline; 

inorganic chemicals (IOCs), such as arsenic, nitrate, and 
fluoride; and 

radiochemicals, such as gross alpha, radium 226, and radium 
228.  

The entry point samples should reflect the quality of the water that is 
delivered to a system's customers.  

4.1 Applicability 
All systems that provide water to a distribution system have an entry 
point. Therefore, all systems are required to do some type of entry point 
sampling. The sections on specific constituents explain the monitoring 
frequency in detail.  

Disinfectant Monitoring 
All systems must monitor their entry points frequently (daily or weekly) to 
make sure the water has disinfectant in it. The section on disinfectant 
monitoring explains the monitoring frequency in detail.  

Chemical Monitoring 
Any system that operates a well or treats surface water must monitor for 
chemicals. Systems that only purchase water do not have to perform entry 
point chemical sampling. Entry point chemical sampling is performed for 
drinking water constituents that do not change very much over time. That 
means that the amount of a constituent in the seller's water does not 
change by the time it is delivered to the purchased-water system.  

The chemical samples discussed in this section are collected by the 
TCEQ's contractor. For these chemicals, your monitoring plan will simply
state "samples collected by the TCEQ's contractor," or words to that
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effect. You will see that this language is provided in Appendix A as you 
follow the outline.  

4.2 General Discussion of Entry Points 
It is very important that the public water system, the TCEQ, and the 
TCEQ's sampling contractor are in agreement and understand where the 
system's entry point sampling site is permanently established. The 
monitoring plan is a tool to help develop understanding among all of these 
people. It is the public water system's responsibility to set the sampling 
location and provide a tap where water samples can be obtained.  

Definitions: An entry point is where a treated source of water first 
enters the distribution system. A sampling site should be established 
by the system in cooperation with the TCEQ to represent each entry 
point. The physical sampling site for the entry point may or may not 
be at exactly the same location as the entry point itself. For example, 
these samples might be taken at a plant, a well pump station, a storage 
tank, or at clearwells. The water collected at-the entry point sampling 
site should be representative of the water at the actual entry point.  

There can be some confusion, because the sampling site where the entry 
point sample is collected varies, depending on the system.  

Your existing entry points should already have numbers assigned by the 
TCEQ, and you should already have sampling sites. The sampling site 
should always be after treatment (and preferably after storage), but before 
the first connection. Entry points are assigned to treated water from a 
single plant, a well, a well field, a spring, or a purchased-water source that 
enters at a specific place in distribution. If you add a new potable water 
source, you need a new entry point number assigned by the TCEQ.  

Once an entry point number has been assigned, it will apply to that source 
of water, no matter what happens to the source. If a source of water is 
abandoned, the entry point number is also deleted.  

Example 4A: For example, if you had an old Well #1, which was 
called EP001, and you abandon the well, the number EP001 will be 
abandoned also. It is like retiring a good player's number. If you drill a 
new well with a separate chlorination and a separate pipe feeding the 
distribution system, the new well should be numbered EP002.  

Only entry points that have operational wells, demand wells, or treatment 
facilities are required to be monitored. If a well or treatment facility is not 
used to produce potable water, such as an irrigation well, you don't need 
to sample the water that it produces.. A public water system is responsible 
for ensuring that TCEQ's data for their system reflects the correct status of
their water sources and entry points.
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4. Entry Point Sampling

Multiple Sources with One Entry Point 

Sometimes water from multiple wells or water treatment plants blends 
together before reaching the distribution system. In this case, even though 
there are multiple sources of water, there is only one entry point and one 
sampling site. Figure 4-1 shows an example of a system with two sources 
and a single entry point.

Surface Water Treatment Plant_ Entry Pc

An acceptable sampling site for the entry point to she distribution system 
is anywhere AFTER water is blended, but BEFORE the first customer.  

Figure 4-1: Multiple Sources with One Entry Point to the Distribution System 

Example 4B: Now, let's say you had a treatment plant and a well that 
both fed an entry point numbered EP001. If you abandon the well, but 
not the treatment plant, you should still use the EP001 number. If you 
drill a new well to serve the plant that originally sent water to EP001, 
then EP001 is active for the new well. However, you should keep a 
record of the abandoned well, so that future operators can understand 
the chain of events.  

Wells Not Continuously Used 
Sometimes a system that has multiple wells won't use every well all of the 
time. How frequently the well is used will determine the sampling 
requirements. Figure 4-2 shows a system with a well that is not in use.  
Well 2 in the example may be an emergency well or a demand well.  
Definitions for emergency well, demand well, and operational well are 
provided in this manual in Appendix E, "Definitions and Acronyms."

Entry Point: 
EP001 

Wel O 

Valve 
normally open

Entry Point: 
EP002 

Well 

Valve 
normally closed

Definition of Sources: Wells and purchased water sources can be "operational" 
or "emergency." Check the definitions to make sure your sources are defined 
correctly in the monitoring plan.  

Figure 4-2: System with Wells That Are Not Continuously Used.

TCEQ publication RG-384 Revised August 2003

Distribution System

vi I 
\Distribution S stem

17



How to Develop a PWS Monitoring Plan

Multiple Sources With Multiple Entry Points 
If there are multiple wells or water treatment plants that send water to the 
distribution system in different places, these are multiple entry points (see 
Figure 4-3). In this case, a sampling site must be designated for each entry 
point, and the monitoring plan must include a clear description of the 
location of each sampling site and which water source it represents. It is 
important that all sources of water, including purchased-water sources, be 
identified.

Points: 

1 EP002

Entry 

EPO0 11 Surface Water Treatment Plant \ 

Well

1 1' 
S S I 

1

S 
S 

S 
S 
S 
S 
S 
S 
S 
S

Sample Sites: These are acceptable sampling sites for entry points to the 
distribution system. TWO sampling sites must be identified, one for each 
entry point.  

Figure 4-3: Multiple Sources with More Than One Entry Point 

4.3 Table and Schematic of Sources, 
Entry Points, and Sampling Sites 

Table Listing Entry Points 
Every monitoring plan should include a table showing how the system's 
sources of water flow into the various entry points. This table should 
include the official entry point numbers. If you need help figuring out 
what your entry point number is, you can look on your most recent survey; 

" contact the TCEQ Public Drinking Water Section at 512/239-4691, or 
contact your TCEQ regional office. The table of entry points may be very 
simple or very complicated. The table must include a list of all the entry 
points that the system uses (or has ever used).  

Table 4-1: List of Entry Points 

Entry Point Sample Site Plant Name 
(Entry Point Name) 

Entry points are This should be a very short This should describe the name of each 
numbered description of the entry plant and well that feeds the entry point. In 
sequentially and point sampling site. some cases, this may be as simple as 
numbers are "Well 1," or "The Chlorinator." 
never reused.
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4. Entry Point Sampling

Example 4C: This example lists entry points for a public water system 
that has: 

-two wells, 
-a surface water treatment plant, and 
-purchased water from the city of Amy.  

Table 4-2: Example of List of Entry Points 

Entry Sample Site Plant Name 
Point (Entry point name) 

001 Tap at pressure tank Well #1 and Well #2 

002 Filtered water sample tap G.W. Busch 
(in process lab) Surface Water Treatment Plant 

003 Hose bibb next to entry gate Meter (City of Amy) 

You can see current information about the data that the TCEQ has for your 
system on the Water Utilities Database (WUD). Go to the TCEQ's home 

page, www.tceq.state.tx.us, and click on the "Utilities & Water Supplies" 
navigation link. From the Water Utility Database (WUD), search for your 
system information using your seven-digit public water system (PWS) 
identification (ID) number. If you need more information about your 
system's entry points, or if the data TCEQ has is incorrect, call the 
Drinking Water Quality Team, 512/239-4691.  

Schematic or Map Showing Entry Points 
The monitoring plan should include a schematic that shows how water 

flows in and out of the system as a whole-not necessarily an actual map, 
and not necessarily drawn to scale. (See Figures 4-4 and 4-5.) 

Example 4D: This simple schematic shows the entry points for a 
public water system with one well and a purchased-water source.  

Entry Point 001: 
Tap at ground storage tank 

Smith's Mobile Home Park 

Purchased fro Ground 

City of Amy Storage 

Well #1 Pressur 
Tank % 

Entry Point 002: 
Tap at pressure tank 

Figure 4-4: Simple Schematic of Entry Points for Smith's Mobile Home Park
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Example 4E: This more complicated schematic shows entry points for 
a public water system that has seven wells.

Entry Point 001 
W M Steel Tank -QTap at Steel Tank 

Depth 901' 
Sub pump as2 @ 200GPM ea 

52 gpm 

W MPlant #1 
1234 Lodi St 

Well #6 488 

Depth 900' 02 Connections 
Sub pump Gas 
64 gpm 

W M 
We #2 

Depth 906' 0 
Sub pump Gas 
55gpmGa

W w 

Well #7 
Depth 900' 
Sub pump 

67gpm 

Well #3 
Depth8 90' 
Sub pump 

67gpm 

Well #5 

Depth 900' 
Sub pump 

31 gpm 

Cash Well 
Depth 900' C12 
Sub pump Plant #5 Gas 
40 gpm Madison St.

Gas

PlantI #3 
FM 2003 

1 mi. W of 
- FM 1921

2 @ 200 
GPM ea

Standpipe 
0.038 MG 

100'

4

Entry Point 002 
Tap at Standpipe

McCormick WSC -1234567 
John County; CCN: 12345

Ima Operator - 6/27/03

Figure 4-5: Example of Entry Point Schematic
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4. Entry Point Sampling

4.4 Summary of Entry Point Sampling Requirements 
by Constituent 

Many of the samples taken at the entry point are collected by the TCEQ's 

sampling contractor. There is not always agreement among the TCEQ, its 
contractors, and the public water system about the location of an entry 
point sampling site. The monitoring plan is a useful tool to address this 
problem and to create understanding.  

A Note on Contractor-Collected Samples: For samples collected by 
TCEQ contractors, the TCEQ Public Drinking Water Program staff 

schedules sampling. The TCEQ will inform you if a change is made to 
the sampling schedule. You should keep a copy of any scheduling 

change letters from the TCEQ with your monitoring plan. The TCEQ's 
contractor (currently the Texas Rural Water Association) collects all 
the samples for disinfection byproducts, inorganic, and general organic 
chemical groups. If you have any questions about sample scheduling, 
call a member of the TCEQ Drinking Water Quality Team at 512/239
4691.  

Disinfectant Residuals (290.110) 

SW and GUI treatment systems must measure the disinfectant residual of 
the water entering the distribution system. Systems that use free chlorine 
must measure free chlorine at the entry point, while systems that use 
chloramines must measure total chlorine. Your system is directly 
responsible for measuring and reporting the disinfectant residual at the 
entry point; these samples are not collected by the TCEQ's sampling 
contractor.  

Frequency 

A system must measure the disinfectant residual at the entry point 
continuously if it meets the following characteristics: 

serves more than 3,300 people, or 

provides water wholesale to more than 3,300 people.  

A system that serves fewer than 3,300 people (and does not sell water 
wholesale) must monitor the disinfectant residual either continuously, or 
by grab sample. If grab samples are used, the number of samples that must 
be collected as a function of system size is given in Table 4-3 on page 22.
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Table 4-3: Number of Disinfectant Residual Entry Point Grab Samples 
for Systems Serving Fewer Than 3,300 People 

If your system serves Then you must collect this 
this many people ... many grab samples per day: 

500 or fewer 1 

501 to 1,000 2 

1,001 to 2,500 3 

2,501 to 3,300 4

The samples should be taken at intervals during the time the plant is in 
operation, not all at the same time. If the residual is low in one sample, 
you must test at four-hour or shorter intervals until the residual has been 
restored.  

Location 
Disinfectant residual samples must be taken at each entry point.  

Chlorine Dioxide (for Chlorine Dioxide Systems; 290.110) 
A system that uses chlorine dioxide must routinely measure the chlorine 
dioxide residual at the entry point. If your system uses chlorine dioxide, 
you must submit the Chlorine Dioxide Monthly Operating Report (C102 
MOR). You can get the C102 MOR on the TCEQ Web site from the 
"Forms and Publications" link.  

Although chlorine dioxide is very useful as a disinfectant, elevated 
chlorine dioxide residuals in the distribution system are undesirable 
because of the possibility of hypolytic anemia. Usually, this is not a 
problem because systems use chlorine dioxide to treat the raw water, and 
by the time the water leaves the plant, all the chlorine dioxide is removed.  

To use chlorine dioxide in your system, you must have TCEQ approval.  
Call the TCEQ's Surveillance and Technical Assistance Team at 512/239
4691.  

Frequency 
If your system uses chlorine dioxide, you must collect your own chlorine 
dioxide samples at the entry point to the distribution system. You must 
measure the chlorine dioxide residual at the entry point once every day for 
compliance. The chlorine dioxide concentration is reported on the C102 
MOR.  

If the concentration of chlorine dioxide at the entry point is over the MCL 
(0.8 mg/L), the operator must do additional sampling in the distribution 
system.
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4. Entry Point Sampling

Location 

Samples must be taken at each entry point that has water treated with 

chlorine dioxide. (Read Section 4.2 for the definition of an entry point.) 

Chlorite (for Chlorine Dioxide Systems; 290.114) 

Chlorite is an inorganic byproduct of chlorine dioxide.  

Frequency 

If your system uses chlorine dioxide, you must collect your own chlorite 
samples daily at the entry point to the distribution system. The daily 
chlorite concentration is reported on the Chlorine Dioxide Monthly 
Operating Report.  

Every month systems that use chloride dioxide must take a three-sample

set of chlorite samples in the distribution system. This three-sample-set 
must be analyzed by a certified lab. You can obtain a list of certified labs 

from TCEQ's Quality Assurance Section at 512/239-5042.  

Location 

Samples must be taken at each entry point, as described in Section 4.2.  

Nitrate and Nitrite (290.106) 
Nitrate and nitrite are inorganic chemicals. They can cause "blue-baby" 

syndrome. Source water can be high in nitrate because of natural 
occurrence, fecal contamination, or contamination by fertilizers that 
contain nitrate compounds.  

Frequency 

TCEQ contractors will collect these samples. Your monitoring plan should 

simply include a statement that the TCEQ collects these samples. The 
TCEQ contractor will take a disinfectant residual sample immediately 
before taking the nitrate sample.  

Surface Water Sources: Surface water entry points are 
monitored annually for nitrate and nitrite.  

Groundwater Sources: Groundwater entry points are currently 
monitored once every three years for nitrate and nitrite. In the 
future, this frequency will be increased to annually to meet 
federal requirements.  

If your system ever detects nitrate levels above 5 mg/L, your system's 

sampling schedule will be increased to quarterly entry point monitoring.  
When the results of four consecutive quarterly samples are reliably and
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consistently below the MCL (for example, four samples in a row less than 
5 mg/L), monitoring may be reduced to once a year.  

Because every system in Texas is required to use a disinfectant in the 
distribution system, nitrite (N0 2 =) in a water system is normally converted 
into nitrate (NO3-) through a chemical reaction called oxidation.  

Location 
Samples must be taken at each entry point, as described in Section 4.2.  

Fluoride (290.106) 
Fluoride is an inorganic chemical. In some places it is added to water to 
promote strong teeth. In other places it occurs naturally. If children under 
the age of nine are exposed to doses above 2.0 mg/L, mottling of the teeth 
can occur. People get fluoride from other sources besides drinking water, 
like toothpaste or other dental products.  

Frequency 
TCEQ contractors will collect these samples. Your monitoring plan should 
simply include a statement that the TCEQ collects these samples. The 
TCEQ contractor will take a disinfectant residual sample immediately 
before taking the fluoride sample.  

Surface Water Sources: Surface water entry points are 
monitored annually for fluoride.  

Groundwater Sources: Groundwater entry points are 
monitored once every three years for fluoride.  

If your system ever detects fluoride levels above 4 mg/L, your system's 
sampling schedule will be increased to quarterly entry point monitoring.  
When the results of two consecutive quarterly samples are below 4 mg/L, 
monitoring may be reduced. The TCEQ will inform you of a change in 
sampling frequency, and you should keep copies of those letters with your 
monitoring plan.  

Location 
Samples must be taken at each entry point, as described in Section 4.2.  

Monitoring Organic Chemicals (290.107) 
Two specific groups of organic chemicals are monitored at the entry point: 
synthetic organic chemicals (SOCs), and volatile organic chemicals 
(VOCs).  

If a water source is not likely to have certain organic chemicals in it, the 
TCEQ may reduce the sampling frequency for those chemicals. Some
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systems are allowed monitoring waivers for organic chemicals based on 
- the TCEQ's technically defensible assessments of the vulnerability and 

susceptibility of the water source. This process is called vulnerability 
assessment. Geology, well construction, land use, and potential sources of 

contamination are considered in vulnerability assessment. Some wells are 
vulnerable, and some are not. Surface water is all inherently vulnerable.  
For further information call a member of the TCEQ Source Water 
Assessment and Protection Team at 512/239-4691.  

Synthetic Organic Chemicals (290.107) 
One of the organic chemical groups that is currently monitored for is the 
synthetic organic chemical group 5 (SOC5). SOC5 is the TCEQ 
designation for the EPA Method 525, which analyzes for chemicals such 
as atrazine, metolachlor, and PCBs. The remaining SOC groups have been 
waived for statewide assessments because the first round of sampling 
showed that the chemicals were not present, or that the water sources in 
Texas were not vulnerable to these other groups.  

Frequency 

The TCEQ contractors will collect these samples. You will be informed if 
your schedule is changed. As you will see in the monitoring plan outline 
(Appendixes A through C), your monitoring plan should simply include a 
statement that the TCEQ collects these samples.  

Surface Water Sources: Surface water entry points are 
monitored for the chemical group SOC5 biennially in the first 
and second quarter of the calendar year. This schedule allows 
monitoring at the most vulnerable time of the year for runoff of 
chemicals such as atrazine.  

Groundwater Sources: Groundwater sources vary in 
vulnerability. Entry points that the TCEQ finds are not 
vulnerable are not routinely monitored for SOC5. If the TCEQ 

has determined that an entry point is vulnerable and if the area 
around the well had historical crop or orchard use, that entry 
point must be monitored once every three years for SOC5. A 
relatively small number of very vulnerable entry points sample 
SOC5 annually just like the surface water systems listed above.  

The monitoring frequency increases if certain contaminants are detected.  
The TCEQ will send a letter informing you of the change. You should 
keep this letter with your monitoring plan.  

Location 

Samples must be taken at each entry point, as described in Section 4.2.
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Volatile Organic Chemicals ( 290.107) 
Volatile organic chemicals are typically analyzed using EPA methods 524 
or 502. VOCs include common petroleum chemicals, such as benzene, 
ethylbenzene, toluene, xylenes, and MTBE, and solvents such as 
tetrachloroethene, carbon tetrachloride, and trichloroethene.  

Frequency 
The TCEQ's contractor will collect these samples. You will be informed if 
your schedule is changed. As you will see in the monitoring plan outline 
(Appendixes A through C), your monitoring plan will simply include a 
statement that the TCEQ collects these samples.  

Surface Water Sources: Surface water entry points must be 
monitored for VOCs annually, in either the second (flexible) or 
third quarter. This schedule allows monitoring at the most 
vulnerable time of the year for methyl-tert-butyl ether (MTBE), 
a gasoline additive that often contaminates water sources. This 
monitoring frequency increases if certain contaminants are 
detected, or if MCLs are exceeded.  

N Groundwater Sources: Groundwater sources vary in 
vulnerability. Entry points that are assessed by the TCEQ as 
not being vulnerable are monitored once every three years for 
VOCs. Vulnerable entry points are sampled annually for 
VOCs. A relatively small number of extremely vulnerable 
entry points are monitored for VOCs on the same schedule as 
surface water systems.  

The monitoring frequency increases if certain contaminants are detected.  
The TCEQ will send you a letter informing you of any change. You 
should keep this letter with your monitoring plan.  

Location 
Volatile organic chemical samples must be taken at each entry point, as 
discussed in Section 4.2.  

Metals and Minerals-Inorganic Chemicals (290.106) 
Your system must sample for several inorganic chemicals that are either 
metals or minerals. Some of the chemicals in this group have proven to be 
risks to public health, so they have maximum contaminant levels (MCLs).  
Other chemicals make drinking water smell or taste bad, but don't cause 
illness; these chemicals have secondary constituent limits (SCLs).  

Asbestos is another inorganic contaminant, but it comes from some pipes,
not from water sources. Therefore, samples are taken in the distribution
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system, not at the entry point. See Chapter 5 of this guide for discussion of 

asbestos monitoring.  

Frequency 

TCEQ's contractor will collect these samples. Your monitoring plan will 

simply include a statement that the TCEQ collects these samples.  

Surface Water Sources: Surface water entry points are 
monitored annually for minerals and metals. Confirmation 
samples may be conducted if an MCL is exceeded.  

Groundwater Sources: Groundwater entry points are 
monitored once every three years for minerals and metals.  
Confirmation samples may be conducted if an MCL is 
exceeded.  

The monitoring frequency increases if certain contaminants are detected.  
The TCEQ will send you a letter informing you of any change. You 
should keep this letter with your monitoring plan.  

Location 

Metal and mineral samples must be taken at each entry point, as described 
in Section 4.2.  

Radiochemicals (290.108) 
The regulated radiochemicals can cause cancer over a long period of time.  
They include gross alpha, radium 226, and radium 228.  

Frequency 

Entry points are sampled once every three years. If a system exceeds the 
MCL for radiochemicals, a quarterly composite sample will be collected 
to determine compliance.  

Location 
Radiochemicals are sampled at each entry point where groundwater is 
present.  

Bromate (for Ozonating Systems; 290.114) 

Bromate is an undesirable disinfection byproduct formed when bromide
containing water is ozonated.  

A system must have TCEQ approval to use ozone for disinfection. To seek 

approval, contact the TCEQ's Surveillance and Technical Assistance 
Team at 512/239-4691.
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Frequency 
Systems that use ozone must collect their own bromate samples at the 
entry point to the distribution system. Samples must be taken every month, 
and analyzed at a TCEQ-certified lab. The results must be submitted 
monthly to the TCEQ's Drinking Water Quality Team.  

Location 
Bromate samples must be taken at each entry point, as discussed in 
Section 4.2.
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5 DISTRIBUTION SYSTEM SAMPLING 

This section summarizes the sampling that is required within potable 
water distribution systems. Sections 5.1 and 5.2 contain general 
information. Section 5.3 contains distribution system sampling 
requirements for each constituent. Additional information for each 
constituent is contained in the Drinking Water Standards (30 TAC, 
Sections 290.102-122).  

5.1 Applicability 
All public water systems that operate a distribution system have sampling 
requirements. If you have a distribution system, but you do not treat water, 
you still have to sample because you provide water to the public. That is 
why you must check the disinfectant residual, microbial quality, and 
disinfection byproducts in your system.  

5.2 Summary of Distribution System 
Sampling Requirements by Constituent 

Samples are collected in the distribution system for constituents that 
change as the water flows through the pipes. For instance, chlorine is used 
up as it disinfects (kills) microorganisms.  

The number in parentheses after the title for each constituent is the section 

( ) of the regulations that describes the requirements for that constituent.  

Coliform (290.109) 
Bacteriological samples, usually called coliform samples, are the samples 
most people think of when they think of distribution system samples.  
Remember, you must measure the disinfectant residual (chlorine or 
chloramines) every time you take a coliform sample.  

Frequency 

The minimum sampling frequency for public water systems, depending on 

your population, is shown in Table 5-1 that follows. The population of 
noncommunity systems must be based on the maximum number of 

persons served on any given day during the month. The population of 
community systems will be based on the data reported during the most 

recent comprehensive compliance investigation (CCI) of the public water 
system. The population should reflect the actual census of the system, 
modified to account for growth.  

The samples must be taken in the month that is the reporting period. For 
example, samples taken in May cannot be used for June reporting.
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If you collect fewer than five routine samples per month, and you have 
one or more total coliform-positive samples, you must collect at least five 
routine samples during the next month. Obviously, for systems that 
usually collect less than five monthly samples, this means you must take 
extra routine samples the month after a positive sample.  

The TCEQ may require additional samples in the distribution system for 
raw source water to ensure the protection of public health.  

Table 5-1: Required Number of Coliform Samples 

Then you must collect at 
If your system serves least this many coliform And your sampling events must 
this many people ... samples each month: occur at least this frequently: 

1tol1,000 1 Once each month.  
1,001 to 2,500 2 Once a month, but with each 
2,501 to 3,300 3 sample taken at a different site.  
3,301 to 4,100 4 -or
4,101 to 4,900 5 Twice a month at regular intervals.  
4,901 to 5,800 6 Twice a month at regular intervals.  
5,801 to 6,700 7 
6,701 to 7,600 8 
7,601 to 8,500 9 

8,501 to 12,900 10 

12,901 to 17,200 15 3 times a month at regular 
intervals.  

17,201 to 21,500 20 4 times a month at regular 
21,501 to 25,000 25 intervals.  
25,001 to 33,000 30 Daily.  
33,001 to 41,000 40 If you have any questions 
41,001 to 50,000 50 about the TCEQ's interpretation 
50,001 to 59,000 60 of "daily sampling," call the 
59,001 to 70,000 70 Drinking Water Quality Team 
70,001 to 83,000 80 at 512/239-4691.  
83,001 to 96,000 90 

96,001 to 130,000 100 
130,001 to 220,000 120 
220,001 to 320,000 150 
320,001 to 450,000 180 
450,001 to 600,000 210 
600,001 to 780,000 240 
780,001 to 970,000 270 

970,001 to 1,230,000 300 
1,230,001 to 1,520,000 330 
1,520,001 to 1,850,000 360 
1,850,001 to 2,270,000 390 
2,270,001 to 3,020,000 420 
3,020,001 to 3,960,000 450 

3.960.001 or more 480
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Location 

Samples for microbial quality must be collected at either active service 

connections or at locations adjacent to active connections that represent 

the whole distribution system. Every public water system should already 
have a list of coliform sampling sites that can be used as part of the 

monitoring plan.  

You should identify locations upstream and downstream where you can 

collect repeat samples if you have a "coliform found" result on a routine 
sample.  

Table 5-2: Required Number of Distribution System Coliform Sample Sites

Then you must 
If your system collect at least this 
serves this many coliform And your "Bac-T" list* must show 
many people ... samples each month: at least this many routine sample sites: 

1-4,900 1-5 5 

4,901-33,000 6-30 1 per sample-for example, 
if yon collect 6 samples, 
then you must have at least 6 sample sites 

33,001-50,000 40-50 At least 30 

50,001 or more 60-480 Half the number of samples-for example, 
if you collect 210 samples, then you must 
have at least 105 sample sites 

"This is the minimum required number of sample sites. The sample sites must represent the 
whole distribution system. You may designate more if you want. You must identify sites upstream 
and downstream of each routine sample site for collection of repeat samples.  

Disinfectant Residual-Free or Total Chlorine ( 290.110) 

A system that uses free chlorine must measure free chlorine in the 
distribution system. A system that uses chloramines must measure total 
chlorine in the distribution system.  

Surface water systems currently must submit information about chlorine 

residual on the Surface Water Monthly Operating Report (SWMOR). You 

can get the SWMOR on the TCEQ Web site, www.tceq.state.tx.us.  

Location 

The disinfectant residual must be measured at the same sampling sites that 

are used for coliform samples. It may be necessary for your system to 
designate multiple sample locations That are used on a cyclic basis in order 
to represent the whole distribution system.  

Frequency 
Disinfectant residual must be measured at the same time that samples are 
collected for coliform testing.

TCEQ publication RG-384 Revised August 2003 3-1



How to Develop a PWS Monitoring Plan

If your system treats SW or GUI, you must also measure disinfectant 
residual daily at representative locations within the distribution system.  

If you use only groundwater or purchased water and serve at least 250 
connections, or 750 people, then you must measure the disinfectant 
residual at representative locations within the distribution system daily.  

If you use only groundwater or purchased water and serve fewer than 250 
connections or 750 people, then you must monitor the disinfectant residual 
at representative locations within the distribution system at least once 
every seven days.  

Disinfectant Residual-Chlorine Dioxide (290.110) 
A system that uses chlorine dioxide must measure chlorine dioxide in the 
distribution system if the entry point sample exceeds the MCL.  

Location 
Systems must designate at least three sampling sites within the distribution 
system for chlorine dioxide sampling.  

If your system does not have rechlorination within the distribution system, 
a sample location must be designated near the plant that uses chlorine 
dioxide.  

If the system has rechlorination within the distribution system, sampling 
sites must be designated near the plant that uses chlorine dioxide, at the 
first service connection downstream of the rechlorination point, and at the 
far reaches of the distribution system.  

Frequency 
If the chlorine dioxide residual sample taken daily at the entry point 
exceeds 0.8 mg/L, the system must take three additional chlorine dioxide 
samples within the distribution system.  

Disinfection Byproducts- Total Trihalomethanes 
and Haloacetic Acids ( 290.113) 

Disinfection byproducts (DBPs) are potentially harmful byproducts of the 
disinfection process. Total trihalomethanes (TTHMs) and haloacetic acids 
(group of five-HAA5) are disinfection byproducts that are formed when 
a disinfectant (usually chlorine) reacts with the naturally occurring organic 
carbon compounds in water. The initial sampling frequency and locations 
for TTHMs and HAA5 are the same.
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Frequency 

TCEQ sample contractors will collect the TTHM and HAA5 samples.  

Table 5-3 shows the initial frequency of sampling, depending on raw 

water source and size of system. Your monitoring plan just needs to state 

that the contractor will collect the samples.  

Table 5-3: Initial Sampling Frequency for TTHM and HAA5 

Type of System 
(worst-case entry point) Minimum Monitoring Frequency* 

Surface water or GUI 4 water samples per quarter per 
serving at least 10,000 persons treatment plant (or source of surface 

water) 

Surface water or groundwater under the direct 1 water sample per quarter per 
influence of surface water treatment plant (or source of surface 
serving from 500 to 9,999 persons water) 

Surface water or groundwater under the direct 1 sample per year per treatment plant 
influence of surface water system serving fewer than (entry point) during summer 
500 persons 

System using only groundwater not under the direct 1 water sample per quarter per 
influence of surface water, using chemical disinfectant, treatment plant (entry point) during 
and serving 10,000 persons or more summer 

System using only groundwater not under the direct 1 sample per year per treatment plant 
influence of surface water, using chemical disinfectant, (entry point) during summer 
and serving fewer than 10,000 persons

If sampling shows levels of DBPs in your system, the TCEQ may increase the frequency of 
monitoring for your system.  

Large groundwater systems that are on reduced TTHM monitoring will be 

required to go back to full monitoring for at least calendar year 2004. If 

the results for that year show that a system has very low amounts of 

TTHM and HAA5, the TCEQ will reduce the frequency of sampling 
required at that system in subsequent years. A similar review of surface 
water systems was conducted in 2002. Based on those data, the TCEQ 

identified surface water systems that qualify for reduced monitoring.  

The TCEQ will schedule sampling for DBPs based on the number and 

type of entry points at a public water system. For a small system (less than 

10,000 customers), one summer sample will be scheduled for each 
groundwater-only entry point, and four quarterly samples will be 

scheduled for each entry point that carries surface water. (The surface 

water schedule will be followed regardless of who treated the water.) 

Location 

The number of sampling sites for DBPs is based on the number of sources 

of water, entry points, and hydraulically separated areas of the distribution 

system. The sampling sites must represent all the sources of water in the 

system. Additional sites may be required for hydraulically separate areas.
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For systems that treat or purchase SW or GUI and serve at least 10,000 
customers, four sample locations must be identified for each treatment 
plant or source of surface water (or GUI). One must be at the longest 
detention time in the distribution system. The others must represent 
average detention time in the distribution system.  

For systems that treat or purchase SW or GUI and serve up to 10,000 
people, and all groundwater systems, a single sample point must be 
identified for each source of water. That sample site must be at a point 
where the water has been in the distribution system for the longest time 
(called maximum detention time, or maximum water age). You can 
estimate where the maximum water age in your distribution system is by 
looking at your chlorine residual data. Chlorine (or chloramine) decays 
over time, so roughly speaking, the point where you have the most 
difficulty maintaining a residual can represent the maximum water age 
point. Table 5-4 shows the minimum number of sample sites, based on 
entry points and system population.  

Table 5-4: Minimum Number of DBP Sampling Sites 

Then for each You must have at 
If your system entry point of least this many 
serves this water from this sites to sample And these sites must be 
many people ... type of source: for DBPs: located as follows:* 

10,000 or more Surface 4 1 at maximum detention time, 
3 at average detention time 

Ground 1 at maximum detention time 

10,000 or fewer Surface or Ground 1 at maximum detention time
* At least 25% of samples must be at maximum detention time for systems that collect more than 

one sample.  

Reduced DBP Monitoring 
The TCEQ will base sampling for DBPs on the number and type of entry 
points. The number of sample sites shown in your monitoring plan should 
reflect the number of active entry points at the system. If your system has 
many wells from a single aquifer, it may be possible to reduce the number 
of sample sites. Additionally, if the levels of DBPs in your system are very 
low, the TCEQ may reduce the frequency of monitoring for your system.  
Contact the Drinking Water Quality Team at 512/239-4691 to discuss 
the number of sample sites at your system.  

Lead-Copper ( 290.117) 
Frequency 

If your water system started lead-copper sampling during the original 
compliance monitoring period between 1992 and 1995, you have probably 
advanced to monitoring once every three years during the summer 
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months. The TCEQ will ship bottles to you when your system is due to 

conduct monitoring. You may be on an alternate sampling schedule if 

your system became a public water system (PWS) after 1995, if your 
system ever exceeded the action levels for lead or copper, or if your PWS 

failed to monitor on time and went out of compliance. Check with the 
Drinking Water Quality Team at the TCEQ by calling 512/239-4691 if 
you are unsure about your schedule status.  

Location 

Lead and copper samples must be taken at customers' taps, where it is 
most likely that lead or copper may be corroding out of the pipes and 

entering the water. The monitoring plan must contain a list of the 
addresses where samples must be taken for lead-copper. That list must be 
approved by the TCEQ.  

New Water Systems 

If your system is new, make sure you contact the TCEQ so you can do the 
required initial monitoring for lead and copper.  

Asbestos (290.106) 
All systems that have pipe made of asbestos cement need to be evaluated 
for asbestos vulnerability. This requirement also applies to systems that 
only purchase water. If corrosive water flows through asbestos cement 
pipe, the asbestos can get into the water. Asbestos can also get into the 
water if the pipe is tapped and not flushed well enough afterwards.  

You can determine whether your water is corrosive by using an index such 

as the Langelier corrosivity index. The Langelier corrosivity index is 
calculated based on chemical data taken at each entry point. If water from 
that entry point has a potential for corrosivity, then samples must be 

collected in distribution where asbestos fibers are most likely to occur.  

Systems must keep a record of the location of their asbestos/cement pipe 
and the suitable sampling points.  

Frequency 

Systems are evaluated by the TCEQ for presence of asbestos/cement pipe 
(A/C) and the potential for corrosivity once every nine years. At this time, 
systems with A/C pipe and the potential for corrosive water must monitor 
for asbestos fibers in the distribution where contamination is most likely 
to exist. Systems with no A/C pipe receive a waiver from monitoring.  
Systems that detect asbestos fibers will be monitored once every three
year period after the initial detection. Systems that exceed or violate the 
MCL for asbestos must monitor quarterly. If the results of quarterly 
monitoring show that the water is reliably and consistently below the 
MCL, sampling will be reduced to annually.
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Location 
Systems must maintain distribution maps and indicate the location of 
asbestos/cement pipe. For those systems that must monitor, the TCEQ will 
work with the system to assess the fewest number of appropriate sampling 
sites that will determine if asbestos fibers have accumulated from one or 
more of the following sources: corroding pipe, tapping, line breaks, and 
accumulation of fibers from inadequate flushing.
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APPENDIX A 

Outline of a Monitoring Plan for Systems 
That Treat Either Surface Water or GUI 

Follow this outline to prepare your monitoring plan if you treat either 

surface water or groundwater that is under the direct influence of surface 

water. In following this outline, keep these points in mind: 

This outline includes all possible types of sampling.  

Use only the steps that apply to your system. If we have 
provided sample wording in this outline, use that wording for 

your monitoring plan.  

Sample wording looks like this.  

If any steps do not apply to your system, either leave them out 

of your plan or mark that step "Not Applicable" in your plan.  

Start with a Title Page 
Every monitoring plan should include a title page that shows this 
information clearly: 

the name of the system 

the public water system identification number 

the name of the person with responsibility for the water system 
and 

the date that the monitoring plan was produced (or revised) 

For example: 

Monitoring Plan for [Name of Your System Here] 
Public Water System Identification Number [PWS ID here] 

Responsible Official: 

[Address & Phone] 
Revised [Month Day, Year] 

A. Raw Water Sampling 
List all the water sources for your system. Every system is required to 
have sample taps available so that raw water samples can be collected 

from any well. If your system is required to perform raw water 

monitoring, include a description of the raw water sampling site. Describe 

the frequency and type of raw water samples that your system is required 
to collect.
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B. In-Plant Sampling 
Include a plant schematic showing sampling sites and disinfection zones 
(see Figure 3-2 for an example). Note: You may wish to enhance your 
monitoring plan by including a list of treatments for each treatment train 
as shown in Table A-1. This table was added to the outline after the initial 
due date for surface water treatment plants. Please revise your plan as 
convenient, and submit the revised portion to the TCEQ.  

Table A-1. Example of Table of Treatments Used 
at Surface Water (or GUI) Treatment Plant 

Disinfection Treatment 
Zone Sequence Treatment 

1 Gaseous chlorination (pre) 

2 Activated carbon (powdered) 

1 3 Alum (coagulant) 

4 Polymer (coagulant aid) 

5 Sedimentation 

6 Media filtration 

7 Gaseous chlorination (post) 

2 8 Ammonia injection 

9 Ground storage tank 

10 Fluoridation 

1. Combined Filter Effluent (CFE) Turbidity Sampling 
a. Frequency 

State how often CFE compliance samples are taken. Minimum is 
every four hours while plant is running.  

b. Location 
Describe the sample point for CFE.  

c. Method 
List the analyzer(s) used and the sampling protocol.  

d. Compliance calculations 
State the following about turbidity readings, as measured by the 
nephelometric turbidity unit (NTU): 
If 95% of the four-hour CFE turbidity readings are less than 0.3 
NTU, and no reading is over 1.0 NTU, the plant is in compliance.  

2. Individual Filter Effluent (IFE) Turbidity Sampling 
a. Frequency 

Describe how often individual filter turbidity is measured.  
b. Location 

Describe the sampling points for individual filters.
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c. Method 
State the brand and type of turbidimeter used.  

d. Compliance calculations 

Large systems (serving at least 10,000 people) state: 

If two consecutive 15-minute readings are never greater than 
1.0 NTU, and are not greater than 0.5 NTU at four hours after the 
start of a filter run, the system is in compliance. If the filter 
turbidity exceeds those levels, but the system completes the 
required additional reporting described in 30 TAC 290.111(e), the 
system is in compliance.  

Small systems (serving fewer than 10,000 people) state: 
If the system monitors individual filter turbidity once a day, the 
system is in compliance.  

3. Disinfectant Sampling 
Systems must have a current concentration-time (CT) study, approved 
by TCEQ, that accurately describes the disinfection protocol used at 
each plant. The in-plant sampling should correspond to that described 
in the CT study; otherwise, the system should request a revision of the 
CT study from the TCEQ. The TCEQ's Surface Plant Evaluation 
Team (512/239-4691) can help with questions about CT studies.  
a. Frequency 

State how often disinfection residual samples are taken. (Minimum 
is once a day while plant is running, preferably during the highest 
raw water flow that occurs during the day.) 

b. Location 
Describe the sampling points for each disinfection zone.  

c. Method 
State the method used for analysis, or the type of online equipment 
used.  

d. Compliance calculations 
State: 

If the inactivation ratio for the plant is over 1.0 for both viruses 
and Giardia, the plant is in compliance.  

4. pH Sampling 
In-plant pH sampling is required as part of determining the microbial 
inactivation ratio for surface water treatment plants (or plants treating 
groundwater under the direct influence of surface water). You may 
include information about pH sampling as part of the disinfectant 
sampling section, if you choose.  
a. Frequency 

State how often disinfection residual samples are taken. (Minimum 
is once a day while plant is running, preferably during the highest 
raw water flow that occurs during the day.)
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b. Location 
Describe the in-plant pH sampling locations. At a minimum, these 
should include the same points used for in-plant disinfection 
residual monitoring.  

c. Method 

State the method and equipment used.  
d. Compliance calculations 

There are no general compliance requirements for in-plant pH, 
except as included in calculation of the inactivation ratio.  

5. Total Organic Carbon (TOC) 
(for systems with full conventional treatment) 
a. Frequency 

State how often a TOC sample set is taken for compliance.  
(Minimum is once a month.) You may also describe how often the 
system takes noncompliance, process control samples.  

b. Location 
Describe where TOC compliance samples are taken (raw and 
finished water).  

c. Method 
State the method and equipment used. If samples are sent to an 
outside lab, give the name and phone number of the lab. If you use 
an outside lab, you should make sure that the lab is approved by 
TCEQ. The Drinking Water Quality Team (512/239-4691) can 
help labs seek TCEQ approval.  

d. Compliance calculations 
State: 
If the TOC removal meets the Step 1 requirement, the Step 2 
requirement, or one of the alternative compliance criteria, the 
plant is in compliance.  

6. Alkalinity (for systems with full conventional treatment 
and for systems reporting water quality parameters) 
Alkalinity is measured as part of the TOC sample set. The Step 1 
removal requirement for TOC is set based on raw water alkalinity.  
You may describe the alkalinity sampling together with the TOC 
sampling, if you choose.  
a. Frequency 

State how often an alkalinity sample set is taken for compliance.  
Raw water alkalinity is reported daily on the TOC MOR and 
measured as part of the TOC sample set.  

b. Location 
Describe where alkalinity compliance samples are taken (raw water).  

c. Method 
State the method and equipment used.
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d. Compliance calculations 

State: 
The system is in compliance if all required alkalinity samples are 
taken, and if the results are reported.  

C. Entry Point Sampling 
Include a list of entry points that defines each entry point, describes its 
sampling site, and tells which plants or wells contribute water to it (see 
Table A-2). Include a schematic showing sampling sites for entry points to 
the distribution system.  

Table A-2. Information Needed in a List of SW or GUI Entry Points 

Sample Site 
Entry Point (Entry Point Name) Plant Name 

Number entry This should be a very This should describe 
points sequentially. short description of the the name of each plant 
If an entry point is entry point sampling site. and well that feeds the 
no longer used, entry point.  
note that. Do not 
reuse its number.  

1. Disinfectant Entering the Distribution System 
State whether the system uses free chlorine or chloramines in the 
distribution system.  
a. Frequency 

State how often the disinfectant entering the distribution system is 
measured (minimum is one sample daily up to continuous 
monitoring, depending on system size).  

b. Location 
Reference the table that defines the point(s) of entry and sampling 
site(s). State: 

The residual for each entry point is measured at the applicable 
sampling site.  

c. Method 
List the method and/or equipment used to measure disinfectant 
residual.  

d. Compliance calculations 

Systems usingfree chlorine state: 

The system is in compliance if the free chlorine residual entering 
the distribution system is over 0.2 mg/L.  

Systems using chloramines state: 

The system is in compliance if the total chlorine residual entering 
the distribution system is over 0.5 mg/L.
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2. Organics, Inorganics, and Radiochemicals 
a. Frequency 

State: 
The TCEQ's sampling contractor collects these samples. Letters 
informing the system of changes in sampling schedule are 
attached to the back of this monitoring plan.  

Attach the letters as described.  
b. Location 

Reference the table that defines the point(s) of entry and sampling 
site(s). State: 
The contaminant concentrations at each entry point are 
measured at the applicable sampling site.  

c. Method 
State: 

Samples will be sent to a certified lab by the TCEQ's sampling 
contractor.  

d. Compliance calculations 
State: 
If the concentrations of contaminants are reliably and consistently 
less than the regulatory maximum contaminant levels, the system 
is in compliance. The TCEQ will inform the system of violations.  
Copies of any letters informing the system are attached in the 
back of this monitoring plan.  

Attach those letters if you have any.  

3. Chlorine Dioxide (for systems that use chlorine dioxide) 
Only systems that use chlorine dioxide, regardless of whether its 
purpose is disinfection or taste and odor control, must monitor 
chlorine dioxide.  
a. Frequency 

State how often the chlorine dioxide residual is measured 
(minimum is once a day). In "Distribution System Sampling" 
(Item D in this outline), describe the additional sampling required 
if a sample exceeds 0.8 mg/L.  

b. Location 
Reference the table that defines the point(s) of entry and sampling 
site(s). State: 
The residual for each entry point is measured at the applicable 
sampling site.  

c. Method 
State the method or equipment used for the daily amperometric 
titration to determine chlorine dioxide.  

d. Compliance calculations 

State: 
The system is in compliance if the chlorine dioxide residual at an 
entry point does not exceed 0.8 mg/L.
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4. Chlorite (for systems that use chlorine dioxide) 
Only systems that use chlorine dioxide, regardless of whether its 
purpose is disinfection or taste and odor control, must monitor 
chlorite.  
a. Frequency 

State how often the chlorite residual is measured at the entry point 
(minimum is once a day). The required monthly distribution 
sample set is discussed in the distribution system section of the 
monitoring plan.  

b. Location 
Reference the table that defines the point(s) of entry and sampling 
site(s). State: 
The chlorite concentration for each entry point is measured at the 
applicable sampling site.  

c. Method 
State the method or equipment used for the daily amperometric 
titration to determine chlorite.  

d. Compliance calculations 

State: 
The system is in compliance if the chlorite entering the 
distribution system is monitored caily and reported monthly.  

5. Bromate (for systems that use ozone) 
Only systems that use ozone, regardless of whether its purpose is 
disinfection or taste and odor control, must monitor bromate.  
a. Frequency 

State when bromate samples are taken (minimum is monthly).  
b. Location 

Reference the table that defines the point(s) of entry and sampling 
site(s). State: 

The bromate concentration for each entry point is measured at 
the applicable sampling site.  

c. Method 
State the method number and equipment used. If samples are sent 
to an outside lab, give the name and phone number of the lab.  

d. Compliance calculations 
State: 
If the bromate level is reliably anc consistently less than the 
regulatory maximum contaminant levels, the system is in 
compliance. The TCEQ will inform the system of violations.  
Copies of any letters informing the system are attached in the 
back of this monitoring plan.  

Attach those letters if you have any.
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D. Distribution System Sampling 
Include a one-page description of the distribution system, listing the 
sources of water, the separate sections of the system, including 
interconnections.  

Also, include a distribution schematic or map showing storage, 
rechlorination, interconnects, entry points and sampling sites (if 
applicable).  

1. Coliform Samples 
Include a schematic and list of coliform (and disinfectant) 
addresses/locations.  
a. Frequency 

State how many coliform samples the system collects each month, 
and describe when they are collected.  

b. Location 
List the addresses from which coliform samples are collected. If a 
cycle is used to choose the sampling site, describe that schedule.  

c. Method 

If samples are sent to a lab, state the name and phone number of 
that lab. If samples are analyzed in-house, state the method used, 
and include the phone number of the in-house lab.  

d. Compliance calculations 
Systems that take more than 40 samples a month state: 
The system is in compliance if: 

- no repeat samples are fecal or E. coi positive, 

- no repeat following a fecal or E. coi positive routine sample 
is positive for total coliform, 

- no more than 5% of routine samples are total coliform 
positive and none of the repeats are fecal or E. coli positive.  

Systems that take 40 or fewer samples a month state: 
The system is in compliance if: 

- no repeat samples are fecal or E. coli positive, 

- no repeat following a fecal or E. coil positive routine sample 
is positive for total coliform, 

- no more than one of the routine samples are total coliform 
positive and none of the repeats are fecal or E. coli positive.  

2. Disinfectant Residual-Free or Total Chlorine 
a. Frequency 

The disinfectant residual must be determined daily and whenever 
microbial samples are taken. State:
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The disinfectant residual is measured daily. Whenever samples 
are taken to determine microbes, the disinfectant residual must 
be determined in the field as the sample is taken.  

b. Location 

Using a schematic or a list of addresses, indicate the designated 
sites for taking daily disinfectant residual readings. If the sites used 
for microbial sampling are also used for determining disinfectant 
residual, refer to the list of microbial sampling sites and state: 
The microbial sampling sites are also used for measuring 
disinfectant residual. Whenever a microbial sample is taken, the 
disinfectant residual is also measured at that location.  

In addition, describe the sampling schedule or cycle used.  
c. Method 

List the method and/or equipment used to measure disinfectant 
residual.  

d. Compliance calculations 

State: 
The system complies with the reporting requirements for 
disinfectant residual by submitting Surface Water Monthly 
Operating Reports to TCEQ every month. The system is in 
compliance with the maximum residual disinfectant limit (MRDL) 
if the running annual average of aV samples taken in the 
distribution system is less than 4.C.mg/L.  

If your system usesfree chlorine, add: 

The system is in compliance with the minimum residual 
requirement if the free chlorine residual throughout the 
distribution system is always greater than 0.2 mg/L.  

If your system uses chloramine (combined chlorine), add: 
The system is in compliance with the minimum residual 
requirement if the total chlorine residual throughout the 
distribution system is always greater than 0.5 mg/L.  

3. Disinfection Byproducts (DBPs)-TTHM and HAA5 
Samples will be collected by the TCEQ for systems serving fewer than 
10,000 people starting in 2004. Larger systems already have these 
samples collected. Include a schematic with DBP addresses and 
locations and mark them clearly on the overall distribution system map.  
a. Frequency 

State: 
The TCEQ's sampling contractor collects these samples. Letters 
informing the system of changes in sampling schedule are 
attached to the back of this monitoring plan.  

Attach the letters as described.  
b. Location 

Include addresses and a schematic of the locations at which DBP 
samples should be taken. Only one site is required for small 
systems (less than 10,000 customers) with only one groundwater
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or surface water entry point. For these small systems, the sample 
location must be at a place where the water has been in the 
distribution system for the longest time (called maximum detention 
time). For large systems (10,000 or more customers) four sampling 
sites are required for each surface water entry point.  

c. Method 
State: 

Samples are taken to a certified lab by TCEQ's sampling 
contractor.  

d. Compliance calculations 
State: 

The system is in compliance if the running annual average of all 
samples is less than the maximum contaminant level. The TCEQ 
will notify us of any violation.  

4. Lead-Copper 
a. Frequency 

State: 

The TCEQ will inform the system when sampling must occur.  
Letters stating the system's required sampling are attached to 
this monitoring plan.  

Keep copies of those letters with your monitoring plan.  
b. Location 

Every system should have an approved list of lead-copper 
sampling sites. Attach that list to your monitoring plan. Some 
systems are required to collect water quality parameters (WQPs): 
pH and alkalinity, plus orthophosphate (for systems that use 
phosphates); silica (for systems that use silicates); or calcium 
(when calcium carbonate is used). Call the Drinking Water Quality 
Team at 512/239-4691 for clarification of the requirements, if the 
TCEQ has informed you that you must collect WQPs. You can 
include instructions for collecting WQPs, including pH and 
alkalinity, under this section of the monitoring plan.  

c. Method 
State: 
Per TCEQ instructions, samples are mailed to a certified lab.  

Systems that are required to collect WQPs: List the lab that 
analyzes silicate, calcium, or orthophosphates. State the methods 
and equipment used to analyze alkalinity and pH.  

d. Compliance calculations 

State: 
This system is in compliance with the lead-copper requirements 
unless the TCEQ informs us that it is out of compliance.
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5. Asbestos 
The TCEQ has assessed systems to determine if there is asbestos 
concrete pipe, and vulnerable systems have approved sampling 
locations. If you have not received notification from TCEQ that you 
have to sample for asbestos, you can omit this section.  
a. Frequency 

State: 

The TCEQ's contractor will collect samples for asbestos.  

b. Location 

Attach a list of approved sampling sites.  
c. Method 

State: 
The TCEQ's contractor will send asbestos samples to a certified 
lab.  

d. Compliance calculations 

State: 
The system is in compliance if the maximum contaminant level of 
7 million fibers (longer than 10 pum) per liter is not exceeded. The 
TCEQ will notify us of any violation.  

6. Chlorine Dioxide (for systems that use chlorine dioxide) 
Only systems that use chlorine dioxide, regardless of whether its 
purpose is disinfection or taste and odor control, must monitor 
chlorine dioxide. If your system has a bilateral agreement with the 
TCEQ regarding chlorine dioxide monitoring, continue to follow the 
terms of that agreement, and keep a copy of it in your monitoring plan.  
a. Frequency 

State: 
If the chlorine dioxide concentration of an entry point sample 
exceeds 0.8 mg/L, then within the next 24 hours take three 
chlorine dioxide samples in the distribution system.  

If the system does not have rechlorination in the distribution 
system, state: 

Chlorine dioxide distribution samples are collected within 2 hours 
from the time an entry point exceedance is noted, then, two or 
more following at 6- to 8-hour intervals.  

If the system has rechlorination in the distribution system, state: 
Chlorine dioxide distribution samples are collected within 2 hours 
of noting the exceedance. Other distribution samples must be 
taken 6 to 8 hours after that.  

b. Location 
If the system does not have rechlorination in the distribution 
system, describe the site that represents the service connection 
closest to the plant that had an entry point exceedance.
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If the system has rechlorination in the distribution system, list the 
three sample sites: one location close to the plant, one location 
right after rechlorination, and one location at the maximum 
residence time.  

c. Method 
State the method and equipment used. Amperometric titration may 
be used for distribution system chlorine dioxide measurements.  

d. Compliance calculations 
State: 
The system has an acute violation if the entry point sample and any 
of the follow-up distribution system samples exceed 0.8 mg/L. The 
system has a nonacute violation if the entry point sample exceeds 
0.8 mg/L but none of the follow-up samples exceeds 0.8 mg/L.  

7. Chlorite (for chlorine dioxide systems) 
Only systems that use chlorine dioxide, regardless of whether its 
purpose is disinfection or taste and odor control, must monitor chlorite.  
a. Frequency 

State how often chlorite is measured in the distribution system 
(minimum is one sample at three places, per month). Also state: 
Chlorite is also monitored in the distribution system within 24 
hours if an entry point sample exceeds 1.0 mg/L.  

b. Location 
List the sample locations. The three monthly samples are taken at 
one location close to the plant, at one location with average 
detention time, and at one location with the maximum detention 
time.  

c. Method 
Samples must be sent to a TDH-certified lab. If samples are 
analyzed in-house, state the method and equipment used. If the 
system sends samples to a certified lab, state the name and phone 
number of the lab. Distribution system chlorite samples must be 
measured using ion chromatography.  

d. Compliance calculations 
State: 
The system is in compliance if the average of any three sample 
sets in the distribution system is less than 1.0 mg/L.  

E. Lab Approval Form 
Include a copy of your laboratory approval form as an appendix to your 
monitoring plan.
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APPENDIX B 

Outline of a Monitoring Plan 
for Systems That Use Only Groundwater 

Follow this outline to prepare your monitoring plan if your system 
operates wells and does not treat either surface water or groundwater that 
is under the direct influence of surface water (GUI). If your system treats 
surface water or GUI in addition to using other groundwater, use the 
outline in Appendix A on page 37 instead. In following this outline, keep 
these points in mind: 

This outline includes all possible types of sampling.  

Use only the steps that apply to your system. If we have 
provided sample wording in this outline, use that wording for 
your monitoring plan.  

Sample wording looks like this.  

If any steps do not apply to your system, either leave them out 
of your plan or mark that step "Not Applicable" in your plan.  

Start with a Title Page 
Every monitoring plan should include a title page that shows this 
information clearly: 

the name of the system 

the public water system identification number 

the name of the person with responsibility for the water system 
and 

the date that the monitoring plan was produced (or revised) 

For example: 

Monitoring Plan for [Name of Your System Here] 
Public Water System Identification Number [PWS ID here] 

Responsible Official: 

[Address & Phone] 
Revised [Month Day, Year] 

A. Raw Water Sampling 
Every system is required to have sample taps available so that raw water 
samples can be collected from any well. Describe the location of the 
sample tap for each raw water source.  

If your system is required to perform raw water monitoring, include a 
description of the raw water sampling site. Describe the frequency and
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type of raw water samples that your system is required to collect. For 
example: 

We collect raw water coliform samples every month.  

Or, as another example: 
We must collect radiochemical samples from Well B annually.  

Otherwise, if you don't have to collect raw water samples, state: 
We are not required to collect raw water samples.  

B. In-Plant Sampling 
If you don't have any treatment other than disinfection, state the type of 
chlorine that you use. Fill in the statement below with the correct type of 
chlorine you use.  

We have no treatment other than chlorination. We use 
(gas chlorine / hypochlorite / gas chlorine plus 
gas ammonia / hypochlorite plus liquid 
ammonium sulfate / etc.) 

If your system has treatment in addition to disinfection, fill out the 
following table with the type of treatment you have. Also include a plant 
schematic that shows where treatment is, shows your sampling sites, and 
describes your monitoring. See Figure 3-1 for an example of an acceptable 
plant schematic.  

Table B-1. Example of Table of Treatments Used 
at Groundwater Treatment Plant 

Well Treatment Comments 

Chlorine gas 

Reverse osmosis (RO) Half of flow goes through RO 

2 Chlorine gas 

1 & 2 Storage Elevated storage tank 

Groundwater systems that treat the water must operate the treatment in 
accordance with TCEQ requirements. Describe the frequency and location 
of process control sampling. If you have a letter describing those 
requirements, include it in your monitoring plan.  

C. Entry Point Sampling 
All groundwater systems have to perform some entry point sampling.  
Include a list of entry points (see the following table). Include a map, 
schematic, or drawing showing sampling sites for entry points to the 
distribution system. Define each entry point and its sampling site.
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Table B-2. Information Needed in a List of Groundwater Entry Points 

Sample Site 
Entry Point (Entry Point Name) Plant Name 

Number entry This should be a very This should describe 
points sequentially. short description of the the name of each plant 
If an entry point is entry point sampling site. and well that feeds the 
no longer used, entry point.  
note that. Do not 
reuse its number.  

1. Disinfectant Entering the Distribution System 
State whether the system uses free chlorine or chloramines in the 
distribution system.  
a. Frequency 

State how often the disinfectant entering the distribution system is 
measured (minimum is one sample daily up to continuous 
monitoring, depending on system size).  

b. Location 
Reference the table that defines the point(s) of entry and sampling 
site(s). State: 

The residual for each entry point is measured at the applicable 
sampling site.  

c. Method 
List the method and/or equipment used to measure disinfectant 
residual.  

d. Compliance calculations 

Systems using free chlorine state: 

The system is in compliance if the free chlorine residual entering 
the distribution system is over 0.2 mg/L.  

Systems using chloramines state: 

The system is in compliance if the total chlorine residual entering 
the distribution system is over 0.5 mg/L.  

2. Organics, Inorganics, and Radiochemicals 
a. Frequency 

State: 
The TCEQ's sampling contractor collects these samples. Letters 
informing the system of changes in sampling schedule are 
attached to the back of this monitoring plan.  

Attach the letters as described.  
b. Location 

Reference the table that defines the point(s) of entry and sampling 
site(s). State: 

The contaminant concentrations at each entry point are 
measured at the applicable sampling site.
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c. Method 
State: 
Samples will be sent to a certified lab by the TCEQ's sampling 
contractor.  

d. Compliance calculations 
State: 
If the concentrations of contaminants are reliably and consistently 
less than the regulatory maximum contaminant levels, the system 
is in compliance. The TCEQ will inform the system of violations.  
Copies of any letters informing the system are attached in the 
back of this monitoring plan.  

Attach those letters if you have any.  

3. Chlorine Dioxide (for systems that use chlorine dioxide) 
Only systems that use chlorine dioxide, regardless of whether its 
purpose is disinfection or taste and odor control, must monitor 
chlorine dioxide.  
a. Frequency 

State how often the chlorine dioxide residual is measured 
(minimum is once a day). In "Distribution System Sampling" 
(Item D in this outline), describe the additional sampling required 
if a sample exceeds 0.8 mg/L.  

b. Location 
Reference the table that defines the point(s) of entry and sampling 
site(s). State: 
The residual for each entry point is measured at the applicable 
sampling site.  

c. Method 
State the method or equipment used for the daily amperometric 
titration to determine chlorine dioxide.  

d. Compliance calculations 
State: 
The system is in compliance if the chlorine dioxide residual at an 
entry point does not exceed 0.8 mg/L.  

4. Chlorite (for systems that use chlorine dioxide) 
Only systems that use chlorine dioxide, regardless of whether its 
purpose is disinfection or taste and odor control, must monitor 
chlorite.  
a. Frequency 

State how often the chlorite residual is measured at the entry point 
(minimum is once a day). In "Distribution System Sampling" 
(Item D in this outline), describe the required monthly distribution 
sampling process.
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b. Location 
Reference the table that defines the point(s) of entry and sampling 
site(s). State: 

The chlorite concentration for each entry point is measured at the 
applicable sampling site.  

c. Method 

State the method or equipment used for the daily amperometric 
titration to determine chlorite.  

d Compliance calculations 

State: 

The system is in compliance if the chlorite entering the 
distribution system is monitored daily and reported monthly.  

5. Bromate (for systems that use ozone) 
Only systems that use ozone, regardless of whether its purpose is 
disinfection or taste and odor control, must monitor bromate.  
a. Frequency 

State when bromate samples are taken (minimum is monthly).  
b. Location 

Reference the table that defines the point(s) of entry and sampling 
site(s). State: 

The bromate concentration for each entry point is measured at 
the applicable sampling site.  

c. Method 
State the method number and equipment used. If samples are sent 
to an outside lab, give the name and phone number of the lab.  

d. Compliance calculations 
State: 

If the bromate level is reliably and consistently less than the 
regulatory maximum contaminant levels, the system is in 
compliance. The TCEQ will inform the system of violations.  
Copies of any letters informing the system are attached in the 
back of this monitoring plan.  

Attach those letters if you have any.  

D. Distribution System Sampling 
Include a one-page description of the distribution system, listing the 
sources of water, the separate sections of the system, including 
interconnections.  

Also, include a distribution schematic or map showing storage, 
rechlorination, interconnects, entry points and sampling sites (if 
applicable).
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1. Coliform Samples 
Include a schematic and list of addresses of coliform (and disinfectant) 
sampling sites. If a sampling site has no address, describe its physical 
location so anyone who must do the sampling can find it.  
a. Frequency 

State how many coliform samples the system collects each month, 
and describe when they are collected.  

b. Location 
List the addresses from which coliform samples are collected. If 
some cycle is used to choose which sites are sampled at any given 
time, describe that schedule.  

c. Method 

If samples are sent to a lab, state the name and phone number of 
that lab. If samples are analyzed in-house, state the method used, 
and include the phone number of the in-house lab.  

d. Compliance calculations 
Systems that take more than 40 samples a month state: 
The system is in compliance if: 

- no repeat samples are fecal or E. coi positive, 

- no repeat following a fecal or E. coi positive routine sample 
is positive for total coliform, 

- no more than 5% of routine samples are total coliform 
positive and none of the repeats are fecal or E. coi positive.  

Systems that take 40 or fewer samples a month state: 
The system is in compliance if: 

- no repeat samples are fecal or E. coi positive, 

- no repeat following a fecal or E. coli positive routine sample 
is positive for total coliform, 

- no more than one of the routine samples are total coliform 
positive and none of the repeats are fecal or E. coli positive.  

2. Disinfectant Residual-Free or Total Chlorine 
a. Frequency 

The disinfectant residual must be determined whenever microbial 
samples are taken. State: 
Whenever a sample is taken to determine microbes, the 
disinfectant residual must be determined in the field as the 
sample is taken.  

In addition, small systems may have to take daily or weekly 
disinfectant residual samples. If your system serves at least 250 
connections or 750 people, additionally state: 
The disinfectant residual is also measured daily.
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If your system serves fewer than 250 connections or 750 people, 
additionally state: 

The disinfectant residual is also measured once every 7 days.  

b. Location 
Using a schematic or a list of addresses, indicate the designated 
sites for taking daily disinfectant residual readings. If the sites used 
for microbial sampling are also used for determining disinfectant 
residual, refer to the list of microbial sampling sites and state: 

The microbial sampling sites are also used for measuring 
disinfectant residual. Whenever a microbial sample is taken, the 
disinfectant residual is also measured at that location.  

In addition, describe the sampling schedule or cycle used.  
c. Method 

List the method and/or equipment used to measure disinfectant 
residual.  

d. Compliance calculations 

State: 

The system complies with the reporting requirements for 
disinfectant residual by filling out Groundwater/Purchase Water 
Monthly Operating Reports every month, and providing these 
records to the TCEQ compliance investigator upon request and 
by sending in the Disinfectant Level Monthly Operating Report 
(DL QOR) every quarter.  

If your system uses free chlorine, state: 

The system is in compliance with the minimum residual 
requirement if the free chlorine residual throughout the 
distribution system is always greater than 0.2 mg/L.  

If your system uses chloramine (combined chlorine), state: 

The system is in compliance with the minimum residual 
requirement if the total chlorine residual throughout the 
distribution system is always greater than 0.5 mg/L.  

In addition, state: 

The system is in compliance with the maximum residual 
disinfectant level (MRDL) if the running annual average of all 
samples taken in the distribution system is less than 4.0 mg/L.  

3. Disinfection Byproducts (DBPs)-TTHM and HAA5 
Samples will be collected by the TCEQ for systems serving fewer than 
10,000 people, starting in 2004. Larger systems already have these 
samples collected. Include a schematic with DBP addresses and 
locations if these are not clearly marked on the overall distribution 
system schematic.  
a. Frequency 

State: 

The TCEQ's sampling contractor collects these samples. Letters 
informing the system of changes in sampling schedule are 
attached to the back of this monitoring plan.
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Attach the letters as described.  
b. Location 

Include addresses and a schematic of the locations at which DBP 
samples should be taken. Only one site is required for small 
systems (serving fewer than 10,000 people) that have only one 
entry point. The sample site should be at the place the water has 
been in the distribution the longest (called maximum detention 
time).  

For large systems, up to four sampling sites are required per plant.  
c. Method 

State: 
Samples are taken to a certified lab by TCEQ's sampling 
contractor.  

d. Compliance calculations 

State: 
The system is in compliance if the running annual average of all 
samples is less than the maximum contaminant level. The TCEQ 
will notify us of any violation.  

4. Lead-Copper 
a. Frequency 

State: 
The TCEQ will inform the system when sampling must occur.  
Letters stating the system's required sampling are attached to 
this monitoring plan.  

Keep copies of those letters with your monitoring plan.  
b. Location 

Every system should have an approved list of lead-copper 
sampling sites. Attach that list to your monitoring plan. Some 
systems are required to collect water quality parameters (WQPs): 
pH and alkalinity, plus orthophosphate (for systems that use 
phosphates); silica (for systems that use silicates); or calcium 
(when calcium carbonate is used). Call the Drinking Water Quality 
Team at 512/239-4691 for clarification of the requirements, if the 
TCEQ has informed you that you must collect WQPs. You can 
include instructions for collecting WQPs, including pH and 
alkalinity, under this section of the monitoring plan.  

c. Method 
State: 
Per TCEQ instructions, samples are mailed to a certified lab.  

Systems that are required to collect WQPs list the lab that analyzes 
silicate, calcium, or orthophosphates. State the methods and 
equipment used to analyze alkalinity and pH.
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d. Compliance calculations 
State: 

A system is in compliance with the lead-copper requirements if 
TCEQ does not inform the system that it is out of compliance.  

5. Asbestos 
The TCEQ has assessed systems to determine if there is asbestos 
concrete pipe, and vulnerable systems have approved sampling 
locations. If your system does not have to sample for asbestos, then 
you may omit this section.  
a. Frequency 

State: 

The TCEQ's contractor will collect samples for asbestos.  

b. Location 
Attach list of approved sites.  

c. Method 
State: 

The TCEQ's contractor will send asbestos samples to a certified lab.  

d. Compliance calculations 

State: 

The system is in compliance if the maximum contaminant level of 
7 million fibers (longer than 10 pm) per liter is not exceeded. The 
TCEQ will notify us of any violation.  

6. Chlorine Dioxide (for systems that use chlorine dioxide) 
Only systems that use chlorine dioxide, regardless of whether its 
purpose is disinfection or taste and odor control, must monitor 
chlorine dioxide. If your system has a bilateral agreement with the 
TCEQ regarding chlorine dioxide monitoring, continue to follow the 
terms of that agreement, and keep a copy of it in your monitoring plan.  
a. Frequency 

State: 

Three chlorine dioxide samples are taken in the distribution 
system within 24 hours if an entry point sample exceeds 0.8 mg/L.  

If the system does not have rechlorination in the distribution 
system, state: 

Chlorine dioxide distribution samples are collected within 2 hours 
from the time an entry point exceedance is noted, then, two or 
more following at 6- to 8-hour intervals.  

If the system has rechlorination in the distribution system, state: 

Chlorine dioxide distribution samples are collected within 2 hours 
of noting the exceedance. Other distribution samples must be 
taken 6 to 8 hours after that.
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b. Location 
If the system does not have rechlorination in the distribution 
system, describe the site that represents the service connection 
closest to the plant that had an entry point exceedance.  

If the system has rechlorination in the distribution system, list the 
three sample sites: one location close to the plant, one location 
right after rechlorination, and one location at the maximum 
residence time.  

c. Method 
State the method and equipment used. Amperometric titration may 
be used for distribution system chlorine dioxide measurements.  

d. Compliance calculations 

State: 
The system has an acute violation if the entry point sample and 
any of the follow-up distribution system samples exceeds 
0.8 mg/L. The system has a nonacute violation if the entry point 
sample exceeds 0.8 mg/L, but none of the follow-up samples 
exceeds 0.8 mg/L.  

7. Chlorite (for chlorine dioxide systems) 
Only systems that use chlorine dioxide, regardless of whether its 
purpose is disinfection or taste and odor control, must monitor chlorite.  
a. Frequency 

State how often chlorite is measured in the distribution system 
(minimum is one sample at three places, per month). Also state: 
If an entry point sample exceeds 1.0 mg/L, then within the next 
24 hours chlorite is also monitored in the distribution system.  

b. Location 
List the sample locations. The three monthly samples are taken at 
one location close to the plant, at one location with average detention 
time, and at one location with the maximum detention time.  

c. Method 
Samples must be sent to a TDH-certified lab. If samples are 
analyzed in-house, state the method and equipment used. If the 
system sends samples to a certified lab, state the name and phone 
number of the lab. Distribution system chlorite samples must be 
measured using ion chromatography.  

d. Compliance calculations 

State: 
The system is in compliance if the average of any three sample 
sets in the distribution system is less than 1.0 mg/L.  

E. Lab Approval Form 
Include a copy of your laboratory approval form as an appendix to your 
monitoring plan.
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EXAMPLE B-1: EXAMPLE OF A MONITORING PLAN 

FOR A GROUNDWATER SYSTEM WITH ONE WELL 

Monitoring Plan for 

Riley Glen's 

Mobile Home Park 
Date of Monitoring Plan: Jan. 1, 2004 

PWS ID# 3650002 - Springer County, Texas 
Responsible Official: Daniel Quinn, Owner 

Water Supply Contact: Josh Dean, Operator, 512-555
2003 

P.O. Box 4511 
Wasser, TX 77555 

Riley Glen's Mobile Home Park owns and operates one 

groundwater well. The water system serves 33 people 

with 15 connections.  

A. RAW WATER SAMPLING 
We are not required to collect raw water samples.  

B. IN-PLANT SAMPLING 
We have no treatment other than chlorination. We use 
hypochlorite to disinfect the water.  

C. ENTRY POINT SAMPLING 

Entry Sample site Source Plant Name 

Point 

EP 001 Sample tap on storage Gulf Coast aquifer Well 1 
tank next to office

Riley Glen's MHP PWS ID 3650002 
ENTRY POINTS 

G s 

Well 
EP001 Riley Glen's 

5 MHP 
- Normally 

k L Open 

.LL J 
1/5
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How to Develop a PWS Monitoring Plan

1. Disinfectant Entering the Distribution System 
Our system uses free chlorine in the distribution 
system.  
a. Frequency: Disinfectant residual is measured 

once per day.  
b. Location: The residual for the entry point is 

measured at the sample tap on the storage tank.  
c. Method: Chlorine is measured using a 

colorimeter/DPD; Hach Pocket colorimeter.  
d. Compliance calculations: The system is in 

compliance if the free chlorine residual 
entering the distribution system is over 
0.2 mg/L.  

2. Organic Chemicals, Inorganic Chemicals, and 
Radiochemicals 

a. Frequency: The TCEQ's sampling contractor 
collects these samples. Letters informing us of 
changes in the sampling schedule are attached 
to the back of this monitoring plan.  

b. Location: The contaminant concentrations for 
the entry point are measured at the sample tap 
on the storage tank.  

c. Method: Samples are sent to a certified lab 
(LCRA) by the TCEQ's sampling contractor.  

d. Compliance calculations: If the concentrations 
of contaminants are less than the regulatory 
maximum contaminant levels, our system is in 
compliance. The TCEQ will inform us of 
violations. Copies of any letters informing us 
of violations will be attached in the back of 
this monitoring plan.  

3. Chlorine Dioxide 
We don't use chlorine dioxide.  

4. Chlorite 
We don't use chlorine dioxide.  

5. Bromate 
We don't use ozone.  

D. DISTRIBUTION SYSTEM SAMPLING 
The distribution system consists of 15 connections.  
The system has one well. The water is disinfected with 

2/5
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Example B-1. Monitoring Plan for Single-Well (not GUI) System

free chlorine. It is stored in a pressure tank. The 

water then goes out to the connections in the park.  

1. Coliform Samples 
a. Frequency: We collect one coliform sample on 

the first Monday of each month, so we have time 

to do repeats, if necessary. We rotate through 
the sample sites below.  

b. Location: The sample is taken from the outside 

tap on the following units: 
1 Unit 1 
2 Unit 4 
3 Unit 8 
4 Unit 11 
5 Unit 15 

c. Method: Coliform samples are sent to a nearby 
lab: 
Bluebonnet Labs 
Attn: Maggie Sue Huisache (512) 555-1999 
327 Dewberry Thicket 
Acacia, Texas 77556 

d. Compliance calculations: The system is in 
compliance if: 
- no repeat samples are fecal or E. coli 

positive, 
- no repeat following a fecal or E. coli 

positive routine sample is positive for total 
coliform, 

- no more than one of the routine samples are 

total coliform positive and none of the 
repeats are fecal or E. coli positive.  

2. Disinfectant Residual-Free Chlorine 
a. Frequency: The disinfectant residual is 

measured at the same time as microbial samples.  
The disinfectant residual is also measured once 

every seven days, rotating through the sample 
sites.  

b. Location: The disinfectant residual is measured 

at the same place the microbial sample is 

taken, plus four additional sites representing 
the whole distribution system. The other sites 
are the outside taps on Units 4, 11, and 15.  

c. Method: Chlorine is measured using a 

colorimeter/DPD; Hach Pocket colorimeter.  

3/5
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How to Develop a PWS Monitoring Plan

d. Compliance calculations: The system is in 
compliance with the minimum residual 
requirement if the free chlorine residual 
throughout the distribution system is always 
greater than 0.2 mg/L.  
The system is in compliance with the maximum 
residual disinfectant level (MRDL) if the 
running annual average of all samples taken in 
the distribution system in less than 4.0 mg/L.  

3. Disinfection Byproducts (DBPs)-TTHM and HAA5 
a. Frequency: The TCEQ's sampling contractor 

collects these samples. Letters informing us of 
changes in sampling schedule are attached to 
the back of this monitoring plan.  

b. Location: The sample is collected from the 
outside tap on Unit 15.  

c. Method: Samples are taken to a certified lab by 
the TCEQ's sampling contractor.  

d. Compliance calculations: The system is in 
compliance if the running annual average of all 
samples is less than the maximum contaminant 
level. The TCEQ will notify us of any 
violation.  

4. Lead-Copper 
Our system has received an "all plastic waiver" 
from the TCEQ and will no longer be sampled for 
lead or copper.  

5. Asbestos 
The TCEQ has assessed our system and determined 
that we have no asbestos concrete pipe.  

6. Chlorine Dioxide 
We don't use chlorine dioxide.  

7. Chlorite 
We don't use chlorine dioxide.  

E. LAB APPROVAL FORM 
A copy of our laboratory approval form is attached 
as an appendix to this monitoring plan.  

4/5
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Example B-1. Monitoring Plan for Single-Well (not GUI) System

Riley Glen's Mobile Home Park 

Chlorine Well 

Office Pressure 
Tank 

Entry point 
sample site tap A Chlorine samples 

B Coliform samples 
DBP samples 

Unit 1B Unit 7 

Unit 2 Unit 8 A,B 

Unit 3 8 Unit 9 

Unit 4 A,B o Unit 10 

Unit 5 C 
CUnit 11 AB 

Unit 6* 
0-Unit 12 

\UABC 
Unit 13 

...---Unit 
U5 Unit 14 

Distribution System 

5/5
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EXAMPLE B-2. EXAMPLE OF A MONITORING PLAN 

FOR A SYSTEM USING GROUNDWATER AND PURCHASED WATER 

(with Multiple Wells, Reverse Osmosis, and Raw Coliform Monitoring) 

City ofpringeld, 

Springfield 

Monitoring Plan for the 

City of Springfield 
Date of Monitoring Plan: Jan. 1, 2004 

PWS ID 7654321 Wet County, Texas 
Responsible Official: Pasa Dabuck. City Manager 

Water Supply Contact: Bob Dobbs, Superintendent, 512-555-0199 

The City of Springfield owns and operates 15 wells, purchases treated groundwater from 
the City of Megalopolis, and sells water to the City of Ehler. The system serves 4,567 
people, with 1666 connections.  

A. Raw Water Sampling 
The City of Springfield has 15 wells: Well 1, Well 2, Well 3, Well 4, Well 5, Well 6, Well 7, 
Well 8, Well 9, Well 10, Well 11, Well 12, Well 13, Well 14, and Well 15. We collect raw 
water coliform samples from Wells 6, 7, and 8 because the TCEQ is concerned about 
the well casing. (See attached interim approval letter from the TCEQ.) 
a. Frequency: Raw water coliform samples from these three wells (6, 7, and 8) are 

collected once a month.  
b. Location: Samples are collected at the raw water sampling taps in the well house for 

Wells 6, 7, and 8.

-1-
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How to Develop a PWS Monitoring Plan

c. Method: Coliform samples are sent to this TCEQ-certified lab: 
Wet County Department of Health 

Attn: Jim. N. Ecricket 
123 Main St.  
Megalopolis, Texas, 77777 
phone (512) 555-0812 

d. Compliance: The City is in compliance with this monitoring requirement if samples are 
collected from each well every month.  

B. In-Plant Sampling 
The City of Springfield operates two wells that have high levelsof nitrate, in the Glen 
Rose Well Field. The water from these wells is treated by reverse osmosis (RO). In-plant 
sampling for total dissolved solids (TDS) is used to make sure the reverse osmosis units 
are working correctly. The brine water from the RO unit is sent to the sewer.  

V. Ehlers Reverse Osmosis Plant 

Seq. Treatment Comments 

1 Reverse osmosis Water blends before RO unit. Half of flow goes through RO, half 

2 Liquid ammonia goes straight to chlorinator (entry point 002) 

3 Gas chlorine 

4 Storage East Ground Storage Tank 

50% of flow 
Chlorine injection point 

50% of flow/ 

through unit 

Reverse ' Pressure 
Osmosis Tank 
(RO) Unit 

Brine waste stream Treated Water 
to city sewer Sample Site 

(Tap on Pressure 
Tank) 

Fig. 1: Schematic for Ehlers RO Plant 

Edwards Well Field 

Sequence Treatment Comments 

1 Liquid ammonia 

2 Gas chlorine 

3 Storage West Ground Storage Tank

-2-
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Example B-2. Monitoring Plan for System with Multiple Wells

L. Hulbert Pump House, Lab, Maintenance Facility, and Treatment Plant 

Seq. Treatment Comments 

1 Liquid ammonia Disinfection facilities are provided for Trinity Wells 9, 10, and 11 

2 Gas chlorine upon an emergency basis 

3 Storage Big Standpipe 

We do required process control sampling on the V. Ehlers RO unit: 
a. Frequency: The TDS samples are collected once a month.  
b. Location: Raw water is sampled from the tap in the header after it blends. The RO 

treated water is sampled from the tap on the RO unit. The blended water that goes 
to the distribution system is sampled at the tap before the high-service pumps.  

c. Method: These process control TDS samples are sent to: 
City of Megalopolis Drinking Water Lab 

Attn: Hardly Worker (512) 555-0991 
5729 Alder Place 
Megalopolis TX 77777 

d. Compliance:The City is required to do this process control sampling because of a 
compliance agreement (CA) with the TCEQ for the nitrate violation. As long as the 
City collects and records the raw and treated TDS once a month, the City is in 
compliance with the monitoring requirements of the CA (see attached CA).  

C. Entry Point Sampling 
1. List of Entry Points 

Entry Sample site Source Plant Name 
Point 

EP 001 Hose bibb at Ehler RO Plant Glen Rose Aquifer Well 1, Well 2, Well 3 
(ABANDONED) 
Well 4, Well 5 
Ehler RO Plant 

EP 002 Hose Bibb on outside back Edwards Aquifer Well 6, 7, 8 
wall of well house 

EP 003 Purchased-water meter vault Rio Frio City of Megalopolis meter 
EP 004 Hulbert lab sample tap #1 Trinity Aquifer (emergency) Wells 9, 10, 11 
EP 005 Hulbert lab sample tap #2 Trinity Aquifer Wells 12, 13, 14, and 15 

2. Disinfectant Entering the Distribution System 
Our system uses chloramines in the distribution system. The target ratio is 4 parts 
chlorine to 1 part ammonia. There is both chlorine and ammonia injection at every well 
field. The City of Megalopolis provides water with a chloramine residual, but in summer, 
booster disinfection is used so that we can maintain a residual at the end of the 
distribution system.  
a. Frequency: Disinfectant residual is measured 3 times a day (once a shift).  
b. Location: The disinfectant residual is measured at each entry point. At EP004 

(emergency), samples are only collected if the wells are operating.  
c. Method: Entry points 002 and 004 are equipped with Hach CL17 continuous chlorine 
residual monitors. When EP003 or EP005 is supplying water, chlorine is measured using 
Hach colorimetric method.  

-3-
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How to Develop a PWS Monitoring Plan

d. Compliance calculations: The system is in compliance if the total chlorine residual 
entering the distribution system is over 0.5 mg/L. We maintain a residual of at least 
2.0 mg/L at each entry point.  

3. Organic Chemicals, Inorganic Chemicals, and Radiochemicals 
a. Frequency: The TCEQ's sampling contractor collects these samples. Letters informing 

the system of changes in sampling schedule are attached to the back of this 
monitoring plan. See the attached letters that require us to be sampled for nitrate 
every quarter at entry point 001.  

b. Location: The contaminant concentrations at each entry point are measured at the 
applicable sampling site (see table below and schematic on next page).  

c. Method: The TCEQ's sampling contractor sends the samples to a certified lab (Texas 
Department of Health).  

d. Compliance calculations: If the concentrations of contaminants are less than the 
regulatory maximum contaminant levels, the system is in compliance. The TCEQ 
will inform the system of violations. Copies of any letters informing the system are 
attached in the back of this monitoring plan. The letters regarding our nitrate 
violation are attached to the back of this plan.  

4. Chlorine Dioxide 
We do not use this chemical.  

5. Chlorite 
We do not use chlorine dioxide, so this requirement does not apply to us.  

6. Bromate 
We do not use ozone, so this requirement does not apply to us.  

D. Distribution System Sampling 
The main distribution system is the old City of Springfield. Three outlying areas also 
receive water: Dinero Estates development, Pobre Point development, and the new 
commercial area south of town. The City's certificate of convenience and necessity 
covers all these areas.  

1. Coliform Samples 
List of coliform sampling sites 

Site Address Months Sampled 
No.* for Coliform 

A 765 Pobre Point Place Jan / Apr/ 

B Corner of Rosalez and Mitchell (Volunteer Fire Department) July / Oct 

C 666 Mitchell Street (New High School) Feb / May / 

D 10 Main Street (City Hall) Aug / Nov 

E 901 Dinero Drive (Clubhouse/Office) Mar / June / 

F 1133 Krieg Street Sep / Dec 

* Corresponds to letter on schematic 

a. Frequency: We are required to take 2 coliform samples a month. We are required to 
have 5 coliform sample sites, but we use 6 to be sure we check the whole system.  

-4-
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Example B-2. Monitoring Plan for System with Multiple Wells

b. Location: Samples are cycled as shown in the table above.  
c. Method: Coliform samples are sent to: 

City of Megalopolis Drinking Water Lab 
Attn: Hardly Worker (512) 555-0991 

5729 Alder Place 
Megalopolis TX 77777 

City of Springfield PWS ID # 7654321

Edwards Well Field 
Entry points 002 and 003 L.A.S 
(composited for sampling) Cl2 

Well #6: 98 gpm 
West Ground 

Well #7: 61 gpm Storage Tank 
(1000 gallons) Well #8: 151 gpm( g 

Pobre Point 
237 Connections 

LEP002

Purchesed Water Take Point 
from Megalopolis West 
(PWS ID 7654321) Stand 
Entry point 004 Pipe 
(Contracted for 400 gpm max) Normally Closed (500 (Seasonal) 

gal.)

Glen Rose Well Field 
Entry point 001 
Well #1: Abandoned 
Well #2: Abandoned 
Well #3: Abandoned 

V. Ehlers 0OWell #4: 155 gpm 
Reverse 

Osmosis Plan 0 Well #5: 78 gpm 

L.A.S 

CI2 
Gas 

East Ground 

Storage Tank 

(1000 gallons) 

EP001

EPOC I I I

City of Springfiel 
04 fAAO C ,' ^rr

,onnectionEt ons 

Dinero 

Estates 

21 Conn...  

E P005 

EP004 Big 

Trinity Well Field Normally Closed Stand L. Hulbert Well Fie 
(Emergency) (spool piece required) Pipe (Trinity Aquifer) 
(Disinfection not normally used) (2000 Entry point 006 

Well #9: 136 gpm 0 L. Hulbert (gal.;.  

WellWe#9:#136 
gpm 

g0 

Well #10: 143 gpm 0 Pump House, Well #12: 136 gpm 
Lab, and 0 Well #13: 171 gpm 

Well #11: 167 gpm Maintenance 

C120Facility 0 Well #14: 86 gpm 

.Gas L.A.S 0Q Well #15: 115 gpm

ehld

Not to scak

Fig. 2: Entry Point Schematic 
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How to Develop a PWS Monitoring Plan

d. Compliance calculations: The system is in compliance if: 
- no repeat samples are fecal or E. coli positive, 
- no repeat following a fecal or E. coli positive routine sample is positive for total 

coliform, and 
- no more than one of the routine samples are total coliform positive and none of 

the repeats are fecal or E. coli positive.  

2. Disinfectant Residual-Free or Total Chlorine 

List of Disinfectant Sampling Sites 
Site Address Days Sampled for 
No. Total Chlorine 

Week 1: 

A 765 Pobre Point Place Monday 

B Corner of Rosalez and Mitchell (Volunteer Fire Department) Tuesday 

C 666 Mitchell Street (New High School) Wednesday 

D 10 Main Street (City Hall) Thursday 

E 901 Dinero Drive (Club House/Office) Friday 

F 1133 Krieg Street Saturday 

G 737 West Main Street (at West Stand Pipe) Sunday 

Week 2: 

H 15 Fox Pass Monday 

I Johns & Lisa (flush valve) Tuesday 

J 606 East Main Street (Garcia Park Center) Wednesday 

K 420 West Bennett (Schnorbus Elementary School) Thursday 

L 1212 South Calle Cisneros (Hulbert Lab) Friday 

M 2345 Rosalez Road (Wal Mart) Saturday 

N 5729 May Way Sunday 

a. Frequency: The disinfectant residual is measured at the same time as microbial 
samples. The disinfectant residual is also measured daily. Every week, samples 
are rotated through 14 sites as shown in the table above. If a coliform sample is 
collected the same day, the residual measured with the coliform sample can be 
recorded in the log book and used for compliance.  

b. Location: The disinfectant residual is measured at the same place as microbial 
samples, plus eight additional sites representing the whole distribution systems.  
The sites are listed in the table above and shown on the distribution system 
schematic.  

c. Method: Disinfectant residual is measured using the Hach colorimetric method.  
d. Compliance calculations: The system complies with the reporting requirements for 

disinfectant residual by filling out Groundwater/Purchase Water Monthly Operating 
Reports every month, and providing these records to the TCEQ compliance 
investigator upon request and by sending in the Disinfectant Level Monthly 
Operating Report (DL QOR) every quarter.  
- The system is in compliance with the minimum residual requirement if the total 

chlorine residual throughout the distribution system is greater than 0.5 mg/L.  

-6-
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Example B-2. Monitoring Plan for System with Multiple Wells

- The system is in compliance with the maximum residual disinfectant limit 
(MRDL) if the running annual average of all samples taken in the distribution 
system is less than 4.0 mg/L.  

3. Disinfection Byproducts (DBPs)-TTHM and HAA5 
a. Frequency: The TCEQ's sampling contractor collects these samples. Notifications of 

changes in sampling schedule are attached to the back of this monitoring plan.  
b. Location: Sites are shown on the distribution system schematic.  

Disinfection Byproduct (DBP) Sampling Sites 

Site No. Address 

B Corner of Rosalez and Mitchell (Volunteer Fire Department) 

C 666 Mitchell Street (New High School) 

D 10 Main Street (City Hall) 

L 1212 South Calle Cisneros (Hulbert Lab) 

N 5729 May Way 

c. Method: Samples are taken to a certified lab by TCEQ's sampling contractor.  
d. Compliance calculations: The system is in compliance if the running annual average 

of all samples is less than the maximum contaminant level. The TCEQ will notify us 
of any violation.  

4. Lead-Copper 
a. Frequency: The TCEQ inform's the system when sampling must occur. The letter 

stating that we only have to sample every nine years is attached to this plan.  
b. Location: We must have 10 sites.  

List of Lead-Copper Sites 

Site No. Address Site No. Address 

A 765 Pobre Point Place P 111 East Lisa Lane 

F 1133 Krieg Street Q 101 East Regner Road 

H 15 Fox Pass R 567 East Lannen Lane 

N 5729 South May Way S 333 West Regner Road 

0 505 Pobre Point Circle. T 4444 South May Way 

c. Method: Per TCEQ instructions, samples are mailed to a certified lab. Our certified lab 
is the Texas Department of Health.  

d. Compliance calculations: A system is in compliance with the lead-copper 
requirements if TCEQ does not inform the system that it is out of compliance. The 
TCEQ has not notified us that this system is out of compliance.  

5. Asbestos 
The TCEQ assessed our system in 1994 and found that it has no asbestos/cement pipe.  

6. Chlorine Dioxide 
We do not use this chemical.  
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How to Develop a PWS Monitoring Plan 

7. Chlorite 
We do not use chlorine dioxide, so this requirement does not apply to us.  
E. Lab Approval Form 
A copy of our laboratory approval form is attached to this monitoring plan (see appendix).  

L City of Springfield PWSID#7654321 

Glen Rose Well Field
& Ehlers Plant 

38 37 East 

Not t scalHenderson Hwy 

0 \ V.D.  V.F.. L, Mitchell Road 

Point 4 o cho 
Place 

O 

10 FqCourt 

Edwards Well Field Lisa Lane 

---..... Lannen Lane 

City 
\ Hall Main St.

Re ner Rd 

Bennett Blvd

Garc 
Par

Purclased Water 
from Megalopolis

Dinero 
Drive

ia

Scnrbus 
School 

Cerda Ct.  

Fo Co FO 1- FO- CD-.  

L. Hulbert Well Field & c 
Trinity Well Field 

(Emergency)

Fig. 3: Distribution System Map
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APPENDIX C 

Outline of a Monitoring Plan 
for Systems That Use Purchased Water Only 

Follow this outline to prepare your monitoring plan if your system 

purchases all of its water as finished water from a wholesale supplier. Do 

not use this outline if your system operates its own water treatment plant 

(see Appendix A on page 37) or well (see Appendix B on page 49). In 
following this outline, keep these points in mind: 

This outline includes all possible types of sampling.  

Use only the steps that apply to your system. If we have 
provided sample wording in this outline, use that wording for 

your monitoring plan.  

Sample wording looks like this.  

If any steps do not apply to your system, either leave them out 

of your plan or mark that step "Not Applicable" in your plan.  

Start with a Title Page 
Every monitoring plan should include a title page that shows this 
information clearly: 

the name of the system 

the public water system identification number 

the name of the person with responsibility for the water system 
and 

the date that the monitoring plan was produced (or revised) 

For example: 

Monitoring Plan for [Name of Your System Here] 
Public Water System Identification Number [PWS ID here] 

Responsible Official: 

[Address & Phone] 
Revised [Month Day, Year] 

A. Raw Water Sampling 
State: 

This system has no raw water sources.  

B. In-Plant Sampling 

For a system that only distributes purchased water, state: 

The system does not treat water, except to maintain disinfectant.
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C. Entry Point Sampling 
Include a list of entry points (see the following table). Include a schematic 
showing sampling sites for entry points to the distribution system. Define 
each entry point and its sampling site.  

Table C-1. Information Needed in a List of Purchased-Water Entry Points 

Sample Site 
Entry Point (Entry Point Name) Plant Name 

Number entry This should be a very If you treat the 
points sequentially. short description of the purchased water-for 
If an entry point is entry point sampling site. example, by 
no longer used, rechlorination or 
note that. Do not softening-enter the 
reuse its number. name of your treatment 

plant here.  

Most of the sampling for possible contaminants is carried out by the seller 
or wholesaler, not the purchaser. However, the purchaser has to make sure 
water has disinfectant in it.  

1. Disinfectant Entering the Distribution System 
State whether the system uses free chlorine or chloramines in the 
distribution system.  
State whether the system you purchase from uses free chlorine or 
chloramines in the distribution system.  
State whether you have booster chlorination or chloramination within 
your system.  
a. Frequency 

State how often the disinfectant entering the distribution is 
measured (minimum is one sample daily up to continuous 
monitoring, depending on system size).  

b. Location 
Refer to the table that defines the point(s) of entry and sampling 
site(s). State: 
The disinfectant residual for each entry point is measured at the 
applicable sampling site.  

c. Method 
List the method and/or equipment used to measure disinfectant 
residual.  

d. Compliance calculations 
Systems usingfree chlorine state: 
The system is in compliance if the free chlorine residual entering 
the distribution system is over 0.2 mg/L.  

Systems using chloramines state: 
The system is in compliance if the total chlorine residual entering 
the distribution system is over 0.5 mg/L.
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Appendix C. Outline for Systems Using Only Purchased Water

D. Distribution System Sampling 
Include a one-page description of the distribution system, listing the 

sources of water, the separate sections of the system, including 
interconnections.  

Also, include a distribution schematic or map showing storage, 

rechlorination, interconnects, entry points and sampling sites (if 
applicable).  

1. Coliform Samples 
Include a schematic and list of coliform (and disinfectant) 
addresses/locations.  
a. Frequency 

State how many coliform samples the system collects each month, 
and describe when they are collected.  

b. Location 
List the addresses from which coliform samples are collected. If 

some cycle is used to choose which sites are samples, describe that 
schedule.  

c. Method 
If samples are sent to a lab, state the name and phone number of 
that lab. If samples are analyzed in-house, state the method used, 
and include the phone number of the in-house lab.  

d. Compliance calculations 

Systems that take more than 40 samples a month state: 

The system is in compliance if:

- no repeat samples are fecal or E. coli positive, 

- no repeat following a fecal or E. coli positive routine sample 
is positive for total coliform, 

- no more than 5% of routine samples are total coliform 
positive and none of the repeats are fecal or E. coli positive.  

Systems that take 40 or fewer samples a month state: 

The system is in compliance if: 

- no repeat samples are fecal or E. coli positive, 

- no repeat following a fecal or E. coli positive routine sample 
is positive for total coliform, 

- no more than one of the routine samples are total coliform 
positive and none of the repeats are fecal or E. coli positive.  

2. Disinfectant Residual-Free or Total Chlorine 
a. Frequency 

The disinfectant residual must be collected at the same time as 
microbial samples. In addition, small systems may have to take
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daily or weekly disinfectant residual samples. State: 
The disinfectant residual is measured at the same time as 
microbial samples.  

If your system serves at least 250 connections or 750 people, 
additionally state: 
The disinfectant residual is also measured daily.  

If your system servesfewer than 250 connections or 750 people, 
additionally state: 
The disinfectant residual is also measured once every 7 days.  

b. Location 
The disinfectant residual must be collected at the same place as 
microbial samples. Refer to the list of those sites and state: 
The disinfectant residual is measured at the same place as 
microbial samples.  

In addition, if your system must take additional disinfectant 
residual samples and has designated sites for this additional 
sampling, include a list of addresses. Or you can provide a 
schematic showing the additional sampling points and describe 
that sampling protocol.  

c. Method 
List the method and/or equipment used to measure disinfectant 
residual.  

d. Compliance calculations 
State: 
This system complies with the reporting requirements for 
disinfectant residual by filling out Groundwater/Purchase Water 
Monthly Operating Reports every month, and providing these 
records to the TCEQ compliance investigator upon request and 
by sending in the Disinfectant Level Monthly Operating Report 
(DL QOR) every quarter.  

If your system usesfree chlorine, state: 
The system is in compliance with the minimum residual 
requirement if the free chlorine residual throughout the 
distribution system is always greater than 0.2 mg/L.  

If your system uses chloramine (combined chlorine), state: 
The system is in compliance with the minimum residual 
requirement if the total chlorine residual throughout the 
distribution system is always greater than 0.5 mg/L.  

In addition, state: 
The system complies reports the maximum residual disinfectant 
level (MRDL) by submitting the MRDL Report Form to TCEQ 
quarterly. The system is in compliance with the MRDL if the 
running annual average of all samples taken in the distribution 
system is less than 4.0 mg/L.
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3. Disinfection Byproducts (DBPs)-TTHM and HAA5 
Samples will be collected by the TCEQ for systems serving fewer than 
10,000 people, starting in 2004. Larger systems already have these 
samples collected.  

Include a schematic with DBP addresses and locations if these are not 
clearly marked on the overall distribution system schematic.  
a. Frequency 

State: 

The TCEQ's sampling contractor collects these samples. Letters 
informing the system of changes in sampling schedule are 
attached to the back of this monitoring plan.  

Attach the letters as described.  
b. Location 

Include addresses and a schematic of the locations at which DBP 
samples should be taken. Only one site is required for small 
systems (at maximum detention time). Up to four sampling sites 
are required per plant for large systems.  

c. Method 
State: 

Samples are taken to a certified lab by TCEQ's sampling 
contractor.  

d. Compliance calculations 

State: 

The system is in compliance if the running annual average of all 
samples is less than the maximum contaminant level. The TCEQ 
will notify us of any violation.  

4. Lead-Copper 
a. Frequency 

State: 

The TCEQ will inform the system when sampling must occur.  
Letters stating the system's required sampling are attached to 
this monitoring plan.  

Keep copies of those letters with your monitoring plan.  
b. Location 

Every system should have an approved list of lead-copper 
sampling sites. Attach that list to your monitoring plan. Some 
systems are required to collect water quality parameters (WQPs): 
pH and alkalinity, plus orthophosphate (for systems that use 
phosphates); silica (for systems that use silicates); or calcium 
(when calcium carbonate is used). Call the Drinking Water Quality 
Team at 512/239-4691 for clarification of the requirements, if the 
TCEQ has informed you that you must collect WQPs. You can 
include instructions for collecting WQPs, including pH and 
alkalinity, under this section of the monitoring plan.
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c. Method 
State: 
Per TCEQ instructions, samples are mailed to a certified lab.  

Systems that are required to collect WQPs list the lab that analyzes 
silicate, calcium, or orthophosphates. State the methods and 
equipment used to analyze alkalinity and pH.  

d. Compliance calculations 
State: 
A system is in compliance with the lead-copper requirements if 
TCEQ does not inform the system that it is out of compliance.  

5. Asbestos 
The TCEQ has assessed systems to determine if there is asbestos 
concrete pipe, and vulnerable systems have approved sampling 
locations. Some systems do not have to sample for asbestos. Those 
systems can omit this section.  
a. Frequency 

State: 

The TCEQ's contractor will collect samples for asbestos.  

b. Location 

Attach a list of approved sites.  
c. Method 

State: 
The TCEQ's contractor will send asbestos samples to a certified lab.  

d. Compliance calculations 
State: 
The system is in compliance if the maximum contaminant level of 
7 million fibers (longer than 10 um) per liter is not exceeded. The 
TCEQ will notify us of any violation.  

E. Lab Approval Form 
Include a copy of your laboratory approval form as an appendix to your 
monitoring plan. For most purchased-water systems, only the lines for pH 
and free chlorine or total chlorine will be needed. Write "N/A" (not 
applicable) on the other lines.
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EXAMPLE C-1: EXAMPLE OF A MONITORING PLAN 

FOR A SYSTEM THAT USES ONLY PURCHASED WATER

Public Water System Identification Number 1234567 
De Wet County, Texas 

Responsible Official: Mayor Mayer 
Contact: Dewayne Deoperator, Water Utilities 

Director 

Revised: 1/1/04 

The City of Bywater operates a public water system 
that purchases water from the Verde River Water 
Authority and the City of Wholesaler. We have a 
population of 7-49, with 249 connections.  

A.Raw Water Sampling 
The system has no raw water sources.  

B. In-Plant Sampling 
The system does not treat water, except for disinfection.  

- 1 -
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How to Develop a PWS Monitoring Plan 

C. Entry Point Sampling

Table 1. Entry Points for the City of Bywater, Texas 

Entry Sample Site Plant Name 
Point 

EP0001 Meter vault at take point for City of Notnomore 
the City of Notnomore (this is not used, but 

the contract is still 

in place, so we 
included it) 

EP0002 Hose bibb on Sen. Smith storage Chlorinator 
tank.  

EP0003 Meter vault at take point for VRWA 
_____Verde River WA

The diagram of our entry points is shown here: 

City of Bywater PWS ID 1234567 
ENTRY POINTS

Purchased Water Take Point 
from City of Notnomore 
(PWS ID 7654321) 
Entry point 001 
(EMEREGENCY ONLY - Normally 
Not used since 1996) Closed 

(Emergency)

EP001

Purchased Water Take Point Gas 
from City of Wholesaler Smith 
(PWS ID 6060606) Memorial EP002 

Entry point 002 Elevated 
Contracted for 100 gpm Normally Storage 

Open Tank 
(500 gal.) 

Purchased Water Take Point

from Verde River Water Authority 
(PWS ID 6000001) 
Entry point 003 

Normally Open

EP003

City of 
Bywater 

249 

-Connections

h~t

1. Disinfectant Entering the Distribution System 
Both the City of Wholesaler and the Verde RWA deliver water 
with a free chlorine residual. The City of Bywater operates 
a booster chlorination plant to chlorinate water from the 
Verde RWA.  

a. Frequency: 
The free chlorine residual is measured every day.  

-2-
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Example C-1. Plan for System Using Only Purchased Water

b. Location: 
The free chlorine residual is measured at each take 

point (and after the chlorinator)every day.  

c. Method: 
At all locations, the chlorine is measured using the 
Hach CL-17.  

d. Compliance calculations: 
"The system is in compliance if the free chlorine 

residual entering the distribution system is over 

0.2 mg/L." 

B. DISTRIBUTION SYSTEM SAMPLING 
The diagram of our distribution system is shown at the back 

of this Monitoring Plan.  

1. Coliform Samples 
a. Frequency: 

We collect 1 coliform sample every month.  
b. Location: 

The system has FIVE coliform s-tes. Sampling is rotated 

through the sites shown in TabLe 2.  

Table 2. Coliform and Disinfection Monitoring Sites 

A Mall and Zapata (201 N. Mall) 

B 1734 Dixon Circle 

C Smith and Main (10 Main St.) 

D 222 West Lee Ave.  

E Tejas and FM 1325 (Circle K hose bibb) 

c. Method: 
Coliform samples are collected by the City Water 

Operator and sent to: 
Wet County Health Department Lab 

Attn: Betty Page, R.S.  
1404 W. Union St.  

Springfield, Tx 77777 
(940-123-4357) 

d. Compliance calculations 
Because the City of Bywater collects less than 40 

samples a month, the City is in compliance if: 

no repeat samples are fecal or E. coil positive, 

- no repeat following a fecal or E. coil positive 
routine sample is positive for total coliform, 

- no more than one of the routine samples are total 

coliform positive and none of the repeats are 
fecal or E. coil positive." 

- 3-
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How to Develop a PWS Monitoring Plan

2. Disinfectant Residual-Free or Total Chlorine 
a. Frequency: 

The disinfectant residual is measured at the same time 
as microbial samples. Also, because the system has less 
than 250 connections, The disinfectant residual is also 
measured weekly.  

b. Location: 
The disinfectant residual is measured at the same place 
as coliform samples. On weeks when we don't do a 
coliform sample, a sample is taken from the coliform 
sampling sites. Every month, sampling starts at Site 1, 
then goes through the list of sites in rotation.  

c. Method: The Hach CL-17 is used for all chlorine 
samples.  

d. Compliance calculations 
"The system complies with the reporting requirements 
for disinfectant residual by filling out 
Groundwater/Purchase Water Monthly Operating Reports 
every month, and providing these records to the TCEQ 
compliance investigator upon request and by sending in 
the Disinfectant Level Monthly Operating Report (DL 
QOR) every quarter." 

and 
"The system is in compliance with the minimum residual 
requirement if the free chlorine residual throughout 
the distribution system is always greater than 0.2 
mg/L." 

and 
"The system is in compliance with the maximum residual 
disinfectant level (MRDL) if the running annual average 
of all samples taken in the distribution system is less 
than 4.0 mg/L." 

3. Disinfection Byproducts (DBPs)-TTHM and HAA5 
a. Frequency: 

"The TCEQ's sampling contractor collects these samples.  
Letters informing the system of changes in sampling 
schedule are attached to the back of this monitoring 
plan. TCEQ will schedule monitoring." 

b. Location: 
Because the system uses purchased surface water and 
purchased groundwater, and serves between 500 and 
10,000 people, the system must sample four times a year 
for the surface water, and once in the summer for 
groundwater. We must have one sampling site for the 
surface water and one site for the City of Bywater 
water. The TCEQ allowed us to not sample for the City 
of Notnomore (see attached e-mail). Table 3 (on the 
following page) lists the DBP sampling sites.

-4 -
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Example C-1. Plan for System Using Only Purchased Water

Table 3. Disinfection Byproduct (DBP) Sampling Sites 

F 5103 Main St 

(average time for groundwater) 

I 6213 S. Lee Circle 

(longest time for surface water) 

c. Method: 

"Samples are taken to a certified lab by TCEQ's 

sampling contractor." 

d. Compliance calculations: 
"The system is in compliance if the running annual 

average of all samples is less than the maximum 

contaminant level. The TCEQ will notify us of any 

violation." 

4. Lead-Copper 
a. Frequency: 

"The TCEQ will inform us when sampling must occur.  

Letters stating the system's required sampling are 

attached to this monitoring plan." 

We attached the sample cost estimate letters TCEQ sent 

us to the back of this Monitoring Plan.  

b. Location: 

Our system is required to have 5 sample sites. Our 

approved sites are: 
Table 4. Lead-Copper Sample Sites 

A Mall and Zapata (201 N. Mall) 

C Smith and Main (10 Main St.) 

E Tejas and FM 1325 (Circle K hose bibb) 

G 55 Smith Blvd.  

H 6666 Zapata Road 

c. Method: 
"Per TCEQ instructions, samples are mailed to a 

certified lab" (Texas Dept. of Health).  

d. Compliance calculations: 
"A system is in compliance with the lead-copper 

requirements if TCEQ does not inform the system that it 

is out of compliance." 

5. Asbestos 
The TCEQ has not informed us to mon-tor for asbestos, so we 

don't.  

-5-
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ATTACHMENTS 

LAB APPROVAL FORM 
Our laboratory approval form is attached. (Only the lines 
for pH and free chlorine are filled out for our system, 
because that is all we measure.) 

SAMPLE COST ESTIMATE LETTERS 
The sample cost estimate letters that we get every year 
from the TCEQ are attached.  

Coliform LETTERS 
Letters about monitoring for coliform are attached.  
Before we bought the system, the previous owner failed to 
monitor.  

City of Bywater Water Utility PWS ID 1234567 
DISTRIBUTION SYSTEM

Metered Supply Line '''-
From City of Notnomore *7. -- 

Valve Closed since 1/1/1997 
Contract for 100 gpm still in place/ 

I (U La 

IA

1

Metered Supply Line 
From City of Wholesaler 
Valve Normally Open 
Contract for 100 gpm

IL 

Q
Sen. Smith 

Memorial Elevated 
Storage Tank

Dixon Ct.

0

Metered Supply Line 
Verde River Water Authority 

Valve Normally Open 
Contract for 100 gpm

a) 

a)

0 
I Lee Ave.

0 I Zapata Rd.

City 
Hall

City of 
Bywater

FM 1325

Ima Competent 1/1 
Ima Competent, Operator - 01/01/2004

N

...  

0 
f.,, /

- 6 -
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APPENDIXD 

Lab Approval Form and Instructions 
TCEQ-Approved Lab Analytes 

Public water systems must run samples at a laboratory approved by the 
TCEQ for: 

disinfectant residual, 

turbidity, 

pH, 
temperature, 

alkalinity, 
total organic carbon, 

daily entry point chlorite, 

chlorine dioxide, 

calcium, and 

phosphate.  

Utilities collect these samples themselves. Most utilities will analyze these 
samples at their own lab.  

Lab Approval Procedure 
To get your utility's lab approved, the utility must submit to the TCEQ the 
Laboratory Approval Form, indicating the methods and quality control 
procedures used at your utility. The form must be signed by the certified 
operator who is responsible for laboratory operations. The TCEQ will 
review these forms upon receipt, or during the comprehensive compliance 
inspection, and inform you if the form is incomplete or the methods noted 
are not acceptable.  

If your system sends any of the samples listed on the Lab Approval Form 
to an outside commercial lab that is not run by a public water system, that 
lab must be certified by the TCEQ perform those analyses. For 
information on laboratory certification, contact the TCEQ's Quality 
Assurance Section at 512/239-5420.  

Analytes Run by Other Labs 
Utilities may have approved lab analytes run by commercial labs or other 
water system labs, if that outside lab is approved by TCEQ. When you fill 
out the Lab Approval Form, write the name of the outside lab in the line 
for the analyte the commercial lab measures.
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Analytes That Are Not Required 
The analytes that are listed on the form include all of those that must be 
analyzed at an approved lab. Your system may not be required to analyze 
for all of the analytes on the list. For example, if your system treats 
groundwater, you are not required to measure turbidity, and you should 
write "Not Required" on the form in the line for turbidity.  

As another example, only systems that use chlorine dioxide must measure 
chlorite and chlorine dioxide. If you do not use chlorine dioxide, write the 
words "Not Required" in the space for chlorite and chlorine dioxide.  

Calcium and phosphates are also examples of chemicals a system may not 
be required to measure. If you are not required to optimize corrosion 
control as a result of the Lead-Copper Rule, write "Not Required" on the 
lines for calcium and phosphate.  

Certified-Lab Analytes 
Public water systems must have the following analyses performed by a lab 
certified by the TCEQ: coliform, trihalomethane (TTHM), haloacetic acid 
(HAA5), bromate, synthetic organic chemical (SOC), volatile organic 
chemical (VOC), inorganic chemical (IOC), and monthly distribution 
system chlorite. Except for the coliform and monthly chlorite samples, all 
the certified-lab analyte samples are collected by the TCEQ's sampling 
contractor. The contractor delivers the samples to the TDH or the LCRA 
for analysis.  

Your Lab Approval Form and Your Monitoring Plan 
A copy of the Lab Approval Form must be attached to your system's 
monitoring plan. For information on monitoring plans, contact the 
TCEQ's Public Drinking Water section of the Drinking Water Quality 
Team at 512/239-4691. On the monitoring plan, your system must attach 
documentation showing that any outside labs it uses are approved or 
certified, as appropriate.  

If you send lab-approved analytes to a commercial lab, that commercial 
lab must be TCEQ-approved in the appropriate analysis. Evidence of the 
commercial lab's certification must be attached to the monitoring plan.  

If you send lab-approved analytes to a different public water system's lab, 
that public water system's lab must be TCEQ-approved in the appropriate 
analysis. You must attach a copy of that public water system's Lab 
Approval Form to your monitoring plan.
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Drinking Water Lab Approval Form

Public Water 
System Name: 

PWS ID No.:

Plant Name or 
Number:

Date:

I certify that I am familiar with the information contained in this report and that, 
to the best of my knowledge, this information is true, complete, and accurate.

Operator's Signature*: 

Certificate No. & Grade*: 
* Or, for Labs, Lab Analyst's signature, name, title, and phone number

Analyte Method Accuracy Calibration Record 
(& Analyzer Type) Frequency Method Retention 

Turbidity I can report to 0.05 NTU: 
EYes EJNo 

pH I can report to 0.1 pH unit: 
EYes EINo 

Temperature I can report to 0.5C: 
QEYes EQNo 

TOC I can report to 
1_mg/L 

UV2s4 I can report to 
+___cm

1 

Alkalinity I can report to 0.05 : 
EYes ENo 

Disinfectant 

Free Chlorine I can report to 0.1 mg/L: 
EYes ENo 

Total Chlorine 2 I can report to 0.1 mg/L: 
EYes JNo 

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

Chlorine Dioxide 3  I can report to 0.05 mg/L: 
EYes ENo 

Chlorite 3  I can report to 
at point of entry _ mg/L 

Calcium 4  I can report to 
mg/L 

Phosphate 4 1 can report to 0.01 mg/L: 
_Yes ENo 

1. If your system conducts the test, enter the method that you use or identify the make and model number of the instrument or 
test kit that you use to run the test. If samples are sent to an outside lab, enter the name of the lab that runs the test for 
you. If you are not required to run one or more of the tests, write "Noi Required" next to the tests that you do not run.  

2. If your system does not add ammonia at any point during the treatment process, you must list a free chlorine method. If 
your system adds ammonia at any point during the treatment process, you should be able to run both Free and Total 
Chlorine tests.  

3. Systems that use chlorine dioxide must list the method that they use to measure these analytes.  
4. Required only if your system is reporting water quality parameters for the Lead/Copper Rule.

TCEQ-1 0450 (09/02)
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APPENDIX E 

Definitions and Acronyms 
Definitions 
Note: More definitions are contained in the regulations. Read the preface of this guide 

to learn how to obtain copies of regulations.  

Approved laboratory - A laboratory that is approved by TCEQ. To be approved, the 
laboratory must submit, and have approved, the Lab Approval Form included in 
Appendix D of this guide. For answers to your questions about laboratory approval 
contact the TCEQ Drinking Water Quality Team at 512/239-4691.  

Certified laboratory - A laboratory that is certified by the TCEQ or EPA. For answers 
to your questions about lab certification, contact the TCEQ Quality Assurance Section at 
512/239-5420.  

Community water system - A public water system that has a potential to serve at least 
15 residential service connections on a year-round basis, or that serves at least 25 
residents on a year-round basis.  

Compliance sample - A sample that a public water system is required to collect and 
report to the TCEQ in order to determine compliance with the Drinking Water Standards 
(30 TAC Subchapter F: Drinking Water Standards Governing Drinking Water Quality 
and Reporting Requirement for Public Water Systems).  

Demand water source - A well, surface source, or purchased-water source that is used 
on a regular basis, usually annually, to meet peak demand.  

Drinking water - All water distributed by any agency or individual, public or private, 
for the purpose of human consumption, or which may be used in the preparation of foods 
or beverages or for the cleaning of any utensil or article used in the course of preparation 
or consumption of food or beverages for human beings. The term "drinking water" also 
includes all water supplied for human consumption or used by any institution catering to 
the public.  

Effective contact time (T10 ) - The time within which 10 percent of a tracer material will 
have passed through a unit process. Theoretical T10 can be calculated by multiplying the 
baffling factor (BF) by the theoretical hydraulic detention time (HDT).  

Emergency source - A well or purchased-water source that is not used on an annual 
basis, but that is only maintained for use under emergency conditions, such as fire.  

Groundwater under the direct influence of surface water (GUI) - Any water beneath 
the surface of the ground with either significant occurrence of insects or other 
macroorganisms, algae, or large-diameter pathogens such as Giardia lamblia or 
Cryptosporidium, or significant and relatively rapid shifts in water characteristics, such 
as turbidity, temperature, conductivity, or pH, which closely correlate to climatological 
or surface water conditions.  

Maximum contaminant level (MCL) - A primary MCL is some health-based level
below which the EPA considers water safe to drink. Compliance with MCLs is often not 
based on the result of a single sample, but instead is calculated. For instance, compliance
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could be based on whether the average of all samples collected in a year is over the MCL.  
See RAA.  

Nontransient noncommunity system - A public water system that is not a community 
water system and regularly serves at least 25 of the same persons at least six months out 
of the year.  

Entry point - Any point where treated water enters the distribution system. Entry points 
to the distribution system may include points where chlorinated well water, treated 
surface water, or water purchased from another supplier enters the distribution system.  

Process control sample - A sample that a water system collects in order to make 
operational decisions, but that does not have to be reported to TCEQ.  

Public water system - A system that provides to the public water for human 
consumption through pipes or other constructed conveyances, which includes all uses 
described under the definition for drinking water. Such a system must have at least 15 
service connections, or serve at least 25 individuals at least 60 days out of the year. This 
term includes: any collection, treatment, storage, and distribution facilities under the 
control of the operator of such system and used primarily in connection with such 
system; and any collection or pretreatment storage facilities not under such control that 
are used primarily in connection with such system. When two or more systems owned by 
the same entity are combined to serve more than 25 people at least 60 days out of the 
year, the combined operation will be considered a public water system. An individual is 
considered served by a water system if they live in, use as a place of employment, or 
work in a place where drinking water is supplied by the system.  

Purchased-water system - A public water system that purchases at least some portion of 
its potable water from a different public water system.  

Running annual average - The average of all sample results collected in the most recent 
twelve months, four quarters, or one year.  

Sampling site - The site at which a sample is collected.  

Transient noncommunity system - A public water system that is not a community 
water system and serves at least 25 persons at least 60 days out of the year, yet by its 
characteristics, does not meet the definition of a nontransient noncommunity water 
system.  

Wholesaler - A public water system that sells water to another public water system.  

Acronyms 
AA atomic absorption 
AOC assimilable organic carbon. A parallel measurement to biodegradable 

organic carbon (BDOC).  
AOP advanced oxidation process 
ASTM American Society for Testing Materials 
AWWA American Water Works Association 
AWWARF American Water Works Association Research Foundation 
BAT best available technology
BCAA bromochloroacetic acid. See HAA.
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BDL below detection limit. If a contaminant is measured in a concentration 
lower than the method can be accurately used, it is considered BDL.  
Often, a BDL reading is reported as zero. See MDL.  

BDOC biodegradable organic carbon. This is a concern in distribution systems 
because a high concentration of BDOC may result in regrowth of 
microorganisms in the distribution system. A parallel measurement to 
AOC.  

BF baffling factor. The BF is used to account for potential short circuiting 
when calculating the effective contact time for calculating CT.  

BOD biological oxygen demand. Usually used in wastewater applications. This 
is a measure of how much oxygen will be used up by the biological 
components present in water.  

CCI Comprehensive Compliance Inspection. A sanitary survey performed by 
TCEQ regional staff.  

CCN Certificate of Convenience and Necessity 
CCP Composite Correction Program. This is the EPA evaluation and 

adjustment program which includes the CPE and CTA processes.  
CCPP calcium carbonate precipitation potential. This describes the extent to 

which a water may tend to form calcium carbonate scale on surfaces such 
as pipes.  

CCR Consumer Confidence Report. The report of drinking water quality that 
every community public water system is required to send to their 
customers every year.  

CDBAA chlorodibromoacetic acid. See HAA.  
CFR Code of Federal Regulations 
COD chemical oxygen demand. Usually used in wastewater applications. This is 

a measure of how much oxygen will be used up by the chemical 
components present in water.  

CPE Comprehensive Performance Evaluation. This is the extensive evaluation 
process designed to determine what specific factors are limiting a plant's 
ability to achieve optimized performance. This evaluation is part of the 
EPA's Composite Correction Program (CCP).  

CT concentration-time (the product of disinfectant concentration and effective 
contact time (T10 ). This value describes the effectiveness of a given level 
of disinfectant in a given unit process.  

CTA Comprehensive Technical Assistance. An intensive period of technical 
assistance to a plant, in which technical skills are transferred to the plant 
operators. CTA is part of the EPA's Composite Correction Program 
(CCP).  

CWS community water system 
DAF dissolved air flotation 
DBP disinfection byproduct 
DDBP1R Stage 1 Disinfectants and Disinfection Byproduct Rule 
DDBP2R Stage 2 Disinfectants and Disinfection Byproduct Rule 
DBPFP disinfection byproduct formation potential.  
DBPP disinfection byproduct precursor. Molecules present in natural water that 

will tend to form disinfection byproducts when the water is disinfected.
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DBPR 
DCAA 
DI 
DOC 

DOX 

EBCT 
EC 
EPA 
ES 
ESWTR 
FACA 
FP 
G 

GAC 

GC 
GUI 
HAA 
HAA5 

HAAFP 

HDT 
HLR 
ICR 
IESWTR 
LCA 
LSI 
LT1ESWTR 
LT2ESWTR 
LTA 
LTESWTR

The EPA is using total organic carbon (TOC) and specific ultraviolet 
absorbance (SUVA) as surrogates for DBPP.  
Disinfection Byproduct Rule 
dichloroacetic acid 
deionized 
dissolved organic carbon. This group parameter measures the total amount 
of carbon present in organic molecules dissolved in the water. Basically, it 
is done on the same machine as total organic carbon (TOC), but the 
sample is filtered before analysis.  
dissolved organic halogen. This group parameter measures the total 
amount of dissolved organic carbon that has halogen atoms attached to it.  
The halogens of interest are bromine and chlorine. Iodine and fluorine are 
generally not of interest in this context.  
empty-bed contact time 
enhanced coagulation 
Environmental Protection Agency 
enhanced softening 
Enhanced Surface Water Treatment Rule 
Federal Advisory Committee Act 
formation potential (as in: DBPFP) 
velocity gradient; used to calculate the energy transferred to water in a 
mixing process 
granular activated carbon. GAC is a form of carbon that has been activated 
using heat so that each grain contains many pores. The surface area of a 
gram of GAC is the size of a football field. Because of this high surface 
area, GAC has many more sites upon which contaminants can adsorb than 
other filter media such as sand.  
gas chromatograph 
groundwater under the direct influence of surface water 
haloacetic acid (a DBP). There are nine different HAAs.  
haloacetic acid (group of 5). The Stage 1 Disinfectants and Disinfection 
Byproducts Rule2 includes a maximum contaminant level (MCL) for the 
sum of five HAAs. These are monochloroacetic acid (MCAA), 
dichloroacetic acid (DCAA), trichloroacetic acid (TCAA), 
monobromoacetic acid (MBAA), and dibromoacetic acid (DBAA).  
haloacetic acid formation potential. The theoretical maximum amount of 
HAA a water can form.  
hydraulic detention time.  
hydraulic loading rate for filters. See SLR.  
Information Collection Rule 
Interim Enhanced Surface Water Treatment Rule 
Limited Compliance Assistance 
Langelier saturation index 
Stage 1 Long-Term Enhanced Surface Water Treatment Rule 
Stage 2 Long-Term, Enhanced Surface Water Treatment Rule 
Limited Technical Assistance 
Long-Term Enhanced Surface Water Treatment Rule
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Appendix E. Definitions and Acronyms

MCL 

MCLG 

M/DBP 
MDL 

MF 
MIB 
MOR 
MRDL 

MRDLG 
MTBE 
MW 
MWCO 
NF 
NOAEL 
NOM 
NPDWR 
NTNCWS 

NTU 
PAC 

PACi 

PE 
PODR 

POE 
PQL 
PSI 
RAA 
RO 
SDS 
SDWA 
SHMP 
SLR 
SMCL 
SOC 
SOR 
SUVA 
SW

TCEQ publication RG-384 Revised August 2003

maximum contaminant level. The concentration level of a contaminated 
that is regulated. If a system has a contaminant concentration greater than 
the MCL, they may be in violation of the regulations. See RAA.  
maximum contaminant level goal. The health-effects based ideal level for 
a contaminant. This is not the regulated concentration.  
Microbial/Disinfection Byproducts (M/DBP) rule cluster 
method detection limit. The concentration below which a given method 
cannot accurately measure concentration. See BDL.  
microfiltration 
methylisoborneol. An odiferous compound produced by some algae.  
monthly operating report 
maximum residual disinfectant limit. EPA regulations establish these 
limits on the allowable concentration of disinfectant leaving a plant.  
maximum disinfectant residual limit goal 
methyl tert-butyl ether 
molecular weight 
molecular weight cutoff 
nanofiltration 
"no observed adverse effect" level 
natural organic matter 
National Primary Drinking Water Regulation 
nontransient, noncommunity water system. A water system that serves the 
same people all year, but is not a community. A school or factory may be 
a NTNCWS.  
Nephelometric turbidity unit. A measurement of the cloudiness of water.  
powdered activated carbon (often used to remove taste and odor 
compounds) 
polyaluminum chloride (sometimes abbreviated as PAC, but not to be 
confused with powdered activated carbon) 
professional engineer or performance evaluation 
point of diminishing returns. This has specific meaning for the DBP1R 
TOC removal requirements. In a Step 2 jar test the PODR is the point at 
which an additional 10 mg/L of alum results in the removal of no more 
than 0.3 mg/L of TOC.  
point of entry. Alternate name for entry point to the distribution system.  
practical quantitation limit 
pounds per square inch (pressure) 
running annual average 
reverse osmosis 
simulated distribution system 
Safe Drinking Water Act 
sodium hexametaphosphate 
surface loading rate for filters (also referred to as HLR) 
secondary maximum contaminant level 
synthetic organic chemical 
surface overflow rate or supplemental operating report 
specific ultraviolet absorbance 
surface water

93



How to Develop a PWS Monitoring Plan

SWTR Surface Water Treatment Rule 
T detention time (see HDT) or temperature.  
T10 effective contact time. The time within which 10 percent of a tracer 

material will have passed through aunit process. Theoretical T10 can be 
calculated by multiplying the baffling factor (BF) by the theoretical 
hydraulic detention time (HDT).  

TBAA tribromoacetic acid. See HAA.  
TCAA trichloroacetic acid. See HAA.  
TCEQ Texas Commission on Environmental Quality. Before September 1, 2002, 

the TCEQ was the Texas Natural Resource Conservation Commission.  
TEEX Texas Engineering Extension Service 
THM trihalomethane (a DBP). These are halogenated organic molecules with 

one carbon, three halogens, and one hydrogen. The four THMs of interest 
are: chloroform (three chlorines, also called trichloromethane), 
dichlorobromomethane, dibromochloromethane, and bromoform (a 
molecule containing three bromines; also called tribromomethane).  

THMFP trihalomethane formation potential. A group parameter describing what 
concentration of THMs a water may form under set conditions. See FP and 
UFC.  

TNRCC Texas Natural Resource Conservation Commission. The former name of 
the Texas Commission on Environmental Quality (TCEQ).  

TOC total organic carbon. A group parameter measuring the total amount of 
carbon in a water present as organic molecules. The EPA is using TOC as 
a surrogate for DBPPs in the DBP1R. See DOC.  

TON threshold odor number 
TOX total organic halogen 
TTHM total trihalomethanes. The sum of the four THMs. See THM.  
TWDB Texas Water Development Board 
TWUA Texas Water Utilities Association 
UF ultrafiltration 
UFC uniform formation conditions. Specific disinfection conditions for 

measuring how much of a given disinfection byproduct a water may form.  
UV ultraviolet 
UV254 absorbance of ultraviolet light at a wavelength of 254 nanometers, 

measured in units of inverse length 
VOC volatile organic chemical, volatile organic contaminant, or volatile organic 

compound 
WUD Water Utilities Database. The database of record for Texas drinking water 

quality data.
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