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Monitoring is Required

•The federal Safe Drinking Water Act requires all public 
water systems to collect and analyze samples for the 
presence of certain microbiological, bacteriological, 
and chemical contaminants including inorganic and 
organic compounds.



Bacteriological Monitoring

• Public Water System Service Fees pay for most drinking water 
sample collection and analysis.

• Almost all sample analysis is performed at the ADH Public 
Health Laboratory.

• ADH staff collect samples for chemical, radiochemical, 
disinfection by product, and many other contaminants that 
must be monitored.

• Public Water Systems are required to collect monthly 
bacteriological samples.

• The ADH provides a statewide courier system to transport 
samples to the public health lab for analysis.



Safe Drinking Water Act (SDWA)
Requirements

•Each water utility has full responsibility for collecting 
and analyzing all bacteriological compliance samples. 

•The ADH Engineering Section and Laboratory make 
every effort to help PWSs meet monitoring 
compliance.

•All systems must be familiar with their monitoring 
requirements & schedules.

•Water systems should check with their local County 
Health Unit concerning drop off times for send 
samples via the courier system.



Monitoring-Record Keeping 
Requirements

• Action to correct violations, Public Notices……3 years

• Bacteriological Monitoring Record………………5 years

• Consumer Confidence Reports…………………..3 years

• Variances and exemptions………………………. 5 years

• Written reports, sanitary surveys, etc………….10 years

• Treatment Operation Reports……………………10 years

• Chemical Analysis Reports………………………10 years

• Lead and Copper Rule Reports………………….12 years

• Optimal Corrosion Control Records………. .Indefinitely

• Blueprints, Maps, Plans, Easements……..…Indefinitely



National Primary Drinking Water 
Regulations

• Each public water system must take  routine    
samples from the distribution system for 
microbiological analysis for coliform bacteria.

• The basis for the old 1989 TCR is the testing for 
coliform bacteria in the drinking water systems.

• The new 2013 RTCR basis is to place more emphasis 
on correcting sanitary deficiencies that contribute to 
coliform bacteria in the distribution system and a 
higher emphasis when E-Coli is detected.



Sample Site Plans

• Routine compliance samples and repeat or replacement 
samples (resamples) must be collected according to the 
system’s sampling site plan using designated site codes.

• This site plan must be submitted to and approved by the ADH 
Engineering Section.  Systems should regularly review their 
site plans and submit updates/revisions as needed. (Service 
area expansions, inactive sites, population changes, etc.)

• Submitting routine or replacement samples that do not match 
with the systems sampling site place can result in the samples 
being rejected by the lab.



Why Is A Site Plan Required?

•To ensure your samples are representative of the 
distribution system.

•A plan documents sampling sites for reference.

•A site plan facilitates planning in case of 
contamination.

•Required by federal regulations.



Sample Site Plan Contents

•An overall plan, sketch, drawing, map of the entire 
distribution system.

•Layout of distribution system lines (mains, laterals, 
tanks, etc.).

•Points of identification.

•The map should be “good enough” to enable people 
to find the location relative to roads, streets, etc.



Example Site Plan



Example Site Identification Form



Site Location Information

Location information, typically street 

addresses, must be entered for all 

four locations.



Bac-T Site Plan

• Routine compliance samples (regular distribution samples) 
and repeat samples (resamples) must be collected according 
to the system’s sampling site plan using site codes.

• Use of site codes allows the Public Health Laboratory to 
process and analyze large numbers of bacteriological samples 
each day.

• Routine compliance samples and resamples without a site 
code may be rejected by the laboratory.

• A monitoring violation will be issued if the sample site plan is 
not followed.
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Bac-T Sample Bottle

• Bac-T sample bottles are 
provided by the ADH.

• No other bottles are accepted for 
bacteriological sampling.



Sterilization Seal

• Don’t use the bottle if 

the seal is broken.  

• Discard the bottle and 

use another.



Preservation Agent

• To ensure accurate testing, 
each sample bottle has a 
sample preservation agent 
(sodium thiosulfate) present 
as a small amount of liquid, 
powder, or solid.

• Do Not Rinse the bottle before 
sampling.



Check the Expiration Date

• Do not use if past the 
expiration date.

• Date stamps may 
occasionally have a 
different appearance.



Sample Amount

• In order to be analyzed, the 
sample must contain a 
minimum of 100ml of water.

•The bottle must be filled at 
least to the indicator mark; 
however, an air space should 
be left.

•Do not overflow the bottle.



Sample Amount



Responsibility

•Public Water Systems must submit samples monthly.

•Samples must be analyzed in a certified lab.

•Unless otherwise approved by the ADH, all samples 
must be submitted to the ADH Public Health Lab.

•Failure to receive sample bottles from the Department 
does not relieve you from required compliance 
sampling.

•You should contact your ADH District Staff if you 
experience sampling problems.



Bacteriological Monitoring

•The minimum number of samples to be submitted by 
a community or non-transient public water system in 
Arkansas is three (3) samples per month.

•Arkansas Regulations are more stringent than Federal 
Regulations.



HOW MANY SAMPLES?

• The number 
of required 
samples to be 
submitted is 
determined 
by the 
system’s 
population, 
but no less 
than 3 per 
month.

*For community and non-transient non-community PWS



Split Monthly Sampling

•Ground water systems with a population greater than 
4,900 and surface water or surface water influenced 
systems that collect more than one (1) routine sample 
each month must split their sample collection into two 
or more sample periods per month.  Preferably every 
two weeks.



Other Bacti Sampling Requirements

• New Construction

• Water Mains

• Treatment Facilities

• Storage Tanks

• Two Bacti samples obtained on consecutive days must pass 
before facilities can be placed into service.

• Investigative (complaints, system function)

• Boil Order



BACTERIOLOGICAL SAMPLING

Collecting The Sample



When to collect samples?

• Systems are required to sample monthly

• Sample according to your lab schedule

• Always use your site plan

• Make sure to label samples appropriately

• Different systems are scheduled to sample on 
different weeks of the month so that the Public 
Health Lab will have a more uniform workload 
allowing them to process a large number of 
samples each month.



Do not collect samples from:

• Fire hydrants

• Blowoffs

• Yard hydrants with weep holes

• Frost proof faucets

• or swivel type faucets

• Unsanitary hydrants or faucets can result in bad 
sample results but not because of true water 
quality.



Collect samples from sites that are:

•  Used frequently

•  Sampling stations

•  Indoor sites, if practical

•  Non-swivel type faucets

* Avoid contamination from rain or wind 
blown dust



The 5 Steps For 
Proper Bacti 

Sampling



Step #1: Flush

•Let the water rapidly flow 
long enough to flush out 
the lines and secure a 
representative fresh 
sample.

•We recommend two (2) 
minutes or longer.



STEP # 2: Check Chlorine Residual



STEP # 3: Decontaminate the Faucet

•Flame the faucet 
sufficiently to 
evaporate water.

•Don’t flame plastic!

•Vinyl siding is easily 
damaged!



STEP # 4: Flush Again

•Flush out the 
heated water.

•ADH 
recommends 
minimum of one 
(1) minute.

•Then slow the 
flow to a steady 
non-splashing 
stream.



STEP # 5: Sample

• Hold the bottle at a 
slight angle and fill to 
the indicator mark.

• Avoid letting the water 
splash against the rim 
of the bottle, your 
hands, or near by 
objects.

• Do not let the bottle 
touch the faucet or any 
other object. 



Dry the Bottle

•Check for 100 
mL mark

•Replace the 
cap.

•After the cap is 
replaced wipe 
any moisture 
off the outside 
of the bottle 
and cap.



The Five Steps to proper
 Bacti Sampling

1. Flush

2. Check Chlorine Residual

3. Flame 

4. Flush

5. Sample



Fill Out the Sample Collection 
Form Properly

• Use a permanent pen, 
pencil, or MyPWS online.

• Make sure you fill it out 
correctly.

• Don’t get in a rush.

• Keep the back page for 
your records or create a 
copy.

• Do not use “liquid paper or 
white-out” on sample 
collection forms. If a 
mistake is made, strike 
through, correct the 
information, then 
date/initial form.



Complete the Left Side of the Bacti 
Form

• The date, Time, Water System, System ID#, Site 
Code, Location, and Collected by



Complete the Right Side of the Form:

• Check  system 
type

• In the “Source” 
section check 
your source type

• Check what kind 
of sample it is 

• Original Lab# for 
follow-up 
samples

• Record chlorine 
residual



MyPWS
Water Bacti Sample Electronic Submittal 

Program

TRY THE NEW EASY WAY TO 
SUBMIT DRINKING WATER 

SAMPLES

Four Easy Steps:

Collect sample
Scan Bottle

Enter information
Ship

WITHIN MINUTES!!

Key Features of MyPWS 
Fast

Accurate
Real Time Sample Status and Tracking

No Paperwork

https://pws.adh.arkansas.gov/



Electronic Data Submission “MyPWS”

• If interested, you 
must first register as 
a user.

•Using a smart phone 
and the phone 
camera to read a QR 
code on the bottle, 
sample information 
can be submitted that 
saves time for both 
the operator and the 
laboratory.



FINAL STEP

• Proofread the form to make sure everything is 
correct, incomplete forms are usually rejected.

• Curl the form around the bottle so that the writing is 
turned AWAY from the bottle; replace the bottle and 
the form in the container, and mail or deliver 
immediately.

• Make sure you get your receipt from the lab or 
health unit when you drop off your samples. If the 
lab does not have a receipt make your own with the 
date, time, name, and signature of person receiving 
the samples.



Keep the Forms With the Bottle

• Three bottles, three papers.  Which goes with which, especially when 
they roll around in shipping.



Attach the Form to the Bottle

• This is a bad 
example!

• Do not cover 
the date or 
any other 
information 
with the 
sticker or 
tape.



30 Day Time Limit on Sample

• The sample(s) must be ANALYZED by the 
laboratory within 30 hours of the time of sample 
collection or it will be rejected.  

The day of receipt by the Lab must be a normal 
business day - not a weekend or Holiday.

 We recommend you collect the sample just prior to 
delivery.

http://www.uncrate.com/men/images/2009/04/moshi-ivr-alarm-clock.jpg


SAMPLE RESULTS: WHAT DO THEY MEAN?



SAMPLE RESULTS

There are three possible results for your sample

1) SAFE (A, Absent)

2) UNSAFE (TCP, P, Total Coliform Present, 

  E-coli Present)

3) INVALID



SAFE SAMPLES

Do not have to be replaced

Keep you in compliance!



UNSAFE SAMPLES
(Present) or (P)

*****MUST BE RESAMPLED*****

    - Resample Original site

    - Sample Upstream location

    - Sample Downstream location



INVALID SAMPLES

• An Invalid sample is neither safe nor unsafe.

* If a sample result shows that a sample is “Invalid”, that sample 
must be replaced with a sample from the original site where it 
was collected. 



Resamples

• To be taken within 24 hours* of receipt of notice of coliform positive 
result.

• Must be taken at the same site as the original (plus upstream and 
downstream sites for Coliform positive.

• Must reference the lab number of the original sample triggering the 
resamples

• Must be marked   resample–repeat (following TCP)            or resample–
replacement (rejected)

• All Repeat samples to be collected on the same day.



Indicate Original Lab Number When Resampling



Resample Within the Site Plan

Following a sample that is total coliform positive repeat 
samples must be collected from: 

•Sample at original site.

•Sample at a downstream site. (within 5 services)

•Sample at an upstream site. (within 5 services)

Must include original sample number reference

Must follow approved sample site plan



Sampling Site Plan Example



Repeat Samples

•RTCR - Failure to conduct all required Repeat 
sampling will trigger a Level 1 or 2 assessment as 
appropriate.

• “Assessments” are required by federal law when 
triggered by sample results or failure to collect repeat 
samples and are designed to help identify a cause 
that can then be corrected.

 *E.Coli MCL issued in addition to a Level 2 
Assessment trigger if all repeat sampling not 
conducted after an E.Coli positive routine sample.



Repeat Samples

• If any repeat sample is total coliform positive, an additional set of repeat 
samples must be collected*.

• *The process must be repeated until one complete set is negative, or it 
is determined that a MCL has been exceeded or an Assessment has 
been triggered.













Confirmed E-Coli Positive Samples

Acute MCLs

•Confirmed Total Coliform positive repeat sample 
following an initial E-Coli positive sample.

•Confirmed E-Coli positive repeat sample following an 
initial Total Coliform or E-Coli positive sample.

RTCR also includes:

•Failure to take all required repeat samples following 
an    E-Coli positive sample.

•Failure to test for E-Coli when any repeat sample is 
Total Coliform positive.



Acute MCL Violation



MCL & MCLG

• Definitions: 

•  Maximum Contaminant Level (MCL) - The highest level of a contaminant 
that is allowed in drinking water. MCLs are set as close to MCLGs as 
feasible using the best available treatment technology and taking cost into 
consideration. MCLs are enforceable standards

• Maximum Contaminant Level Goal (MCLG) - The level of a contaminant in 
drinking water below which there is no known or expected risk to health. 
MCLGs allow for a margin of safety and are non-enforceable public health 
goals.

• Source: www.epa.gov



Acute MCLs

•When an Acute MCL is issued, the system must 
conduct public notice within 24-hours.  The ADH 
requires the system issue a Boil-Water Advisory to 
consumers until follow-up samples verify the 
presence of disinfectant residual and the absence of 
Coliform bacteria.



Acute MCLs

• The RTCR will also require that a Level 2 assessment of the 
water system be conducted to identify the possible presence 
of sanitary defects or monitoring practices and the likely 
reason for triggering the assessment.



Multiple Coliform Positive Samples

•Trigger levels for Coliform positive samples: 

•Two (2) or more coliform positive samples for 
systems collecting less than 40 routine samples 
per month

•More than 5% coliform positive samples for 
systems collecting 40 or more routine samples.

•Trigger results in a Level 1 Assessment, if a second 
trigger occurs within 12 months, a Level 2 
Assessment is required



Level 1 Assessments

• A basic examination of the source water, treatment, 
distribution system and relevant operational 
practices

• Purpose is to identify the possible presence of 
sanitary defects, defects in distribution system 
coliform monitoring practices, and (when possible) 
the likely reason that the system triggered the 
assessment.

• Conducted by the Water System



Level 2 Assessments

•A more in-depth examination of the source water, 
treatment, distribution system and relevant 
operational practices

•Purpose is to identify the possible presence of 
sanitary defects, defects in distribution system 
coliform monitoring practices, and (when possible) 
the likely reason that the system triggered the 
assessment.

•Conducted by the State



Assessment Elements

•Minimum elements include:

•Review and identification of atypical events that 
could affect distributed water quality or indicate 
that distributed water quality was impaired. 

•Changes in distribution system maintenance and 
operation that could affect distributed water quality.

•Source and treatment considerations that bear on 
distributed water quality.

•Existing water quality monitoring data.  

• Inadequacies in sample sites, sampling protocol, 
and sample processing.







Assessments – Corrective Action

• The PWS must correct all sanitary defects found during 
the assessment 

• For corrective actions not completed by the time the 
report is submitted, the PWS must complete the 
corrective actions in compliance with a timetable 
approved by the State 

• The PWS must notify the State when each scheduled 
corrective action is taken

• Corrective actions should be completed in accordance 
with recognized industry guidance and best professional 
judgment.



Assessments - Violations

•Treatment Technique (TT) Violations

•PWS fails to conduct required Assessment

•PWS fails to conduct required Corrective Action(s) 
identified during the Assessment

•Public notice required for TT violations.



Assessments - CCR

•Annual PWS Consumer Confidence Report (CCR) 
must contain information about the number of 
assessments required and corrective actions taken, 
and, if appropriate, the number of corrective actions 
not completed.



SAMPLE RESULTS

• After you send your sample in you should receive your results 
in 7-10 working days. If  you do not- Call and check on your 
sample.

 Why?

• To make sure you will be in compliance.

 Because:

• The lab may not have received it.

• It could be lost in the mail.

• Never shipped.

• Or the results may just be behind schedule.













ENGINEERING DISTRICTS

501-661-2623



BACTERIOLOGICAL 
MONITORING REPORT



BMR

• A copy of all reports and supporting 
documentation/sample results must be maintained in 
the water system’s files for a minimum of five (5) 
years.

• The completed form must be submitted to the 
Engineering Section by the 10th day of the month 
following measurement. 

• Failure to submit form by the 10th can result in a 
Monitoring and Reporting violation.



Bacteriological Monitoring Report

•Required Information:

•Date - date samples are taken

•Sample Site # - For regular and resamples, samples 
must be from an approved sample site plan

•Type of Sample – Regular, Resample 
(Repeat/Replacement), Raw, etc. 

•Disinfectant Residual - Residual measured from 
each site sampled for TCR compliance at the time 
the bacteriological sample is collected.





BMR

Type of sample: 

• Regular* - normal monthly compliance sample/site plan

• Repeat* - repeat (w/ upstream, downstream) for sample that was 
coliform positive, etc.

• Replacement *- replacement for sample that was invalid - quantity 
not sufficient, old, leaked in transit, etc.

• Raw (or Triggered Raw) - untreated water from the source of supply 
(Triggered - GWR).

• Boil Order* - self explanatory

• Special / Investigative*,  New Construction*,  Plant Tap*

                        - samples submitted for special purposes

  *Chlorine Residual - Chlorine residual measured at the tap sampled on 
the day of sampling, left blank for Raw samples.



BMR

•The licensed operator or operator of  
record for the water system must sign the 
form, certifying that the information 
presented on the form is true and 
accurate.



Laboratory Information

• The ADH uses the “MMO MUG” or Colilert method 
to  test for total coliform bacteria and E-coli 
bacteria.

• Colilert is a reagent that is added to a 100 ml sample. A 
single cell of coliform bacteria will turn the sample 
yellow. The presence of a single cell of E-coli bacteria 
will turn the sample blue under fluorescent light.

• There is an 18 hour and 24 hour Colilert reagent. The 18 
hour reagent can only be used for boil order samples. 
Incubation temperature is 35°C (95°F).



Laboratory Information

Each form is checked for 
the following info:

•Time/date of collection 

•Time critical

•Type of test requested 
(Regular, Raw w Count)

•Boil Order, Swim 
Beaches, Privates

•Rejection/Disclaimer 
criteria



SAMPLE  BOTTLE  ISSUES

• Do not write on caps and sides of bottles. The ADH laboratory 
uses this space to write lab numbers for keeping track of 
samples.  Writing on the sides obstructs the view of the 
samples and also causes fluorescence  & interferes with 
reading the results.

• Do not place Avery-type labels on the bottles  which obstructs 
the view of the samples and also causes fluorescence. 

• Do not use “liquid paper or White-Out” on the sample 
collection forms (lab slips). This causes extra time in 
processing for the samples and delays final results. If a 
mistake is made, strike through the incorrect information, 
correct, and initial/date form.



Questions?



•Who is responsible for the 
submission of monthly bacti 
samples?

A. ADH
B. EPA
C. Water Utility
D. AWW WEA

•C. Water Utility

REVIEW



REVIEW

•What ACT requires all public water 
systems to collect and analyze water 
samples?

  A. Taft-Hartley ACT 

  B. Safe Drinking Water Act

  C. Act 333 of 1957

  D. Glen T. Kellogg Act

 B. Safe Drinking Water Act



REVIEW

•What determines the number of 
regular compliance bacti samples 
pulled each month?

 A. Population
 B. License Grade
 C. THM levels for previous quarter
 D. Type of disinfectant used
 
A. Population



REVIEW

•Bacteriological monitoring records 
must be maintained for how long?

A.  10 years

B.  Until the next billing cycle

C.  5 years

D.  Forever

•C. 5 years 



REVIEW

•Failure to monitor for coliform bacteria 
will result in?

A.  A boil order

B.  Double sampling the next month

C.  Public notification

D.  Lost bonus points

•C. Public Notification



REVIEW

•A sample site plan must be?

A. Submitted to and approved by
      the ADH
B. Submitted by a professional            

engineer
C.  2 pages long
D.  Submitted and filed with the      

 Governor’s Office

•A. Submitted to and approved by 
the ADH



REVIEW

•How often must Community Public Water 
Systems submit bacti samples?

A.  As needed

B.  Quarterly

C.  When the operator has time

D.  Monthly

•D. Monthly



•The minimum number of monthly samples 
that a system can submit?

A.  1

B.  3

C.  5

D.  0

•B. 3

REVIEW



REVIEW

•All sample bottles should be?

A.  Clear, volumetric and collated

B. Supplied by the ADH

C. Only reused after washing and air 
drying

D.  Filled to the top with no air gap

•  B. Supplied by the ADH



REVIEW

•The underlying basis for the Total Coliform 
Rule is the detection of?

A.  Germs

B. Aliens

C.  Coliforms

D.  Diatoms

•C. Coliforms



REVIEW

•Routine compliance samples without a 
sample site code may be?

A. Analyzed first

B.  Rejected

C.  Carbonized for later analysis

D. Published in the newspaper

•B. Rejected 



REVIEW

•All bacti samples must be?

A.  Held for 2 days

B.  Pulled by the ADH

C.  Received by the lab within 30 hours

D.  Chilled for shipment

•C. Received by the lab within 30 hours



REVIEW

•Bacti bottles should ?

A. Be rinsed and air dried

B.  Be disinfected by the operator

C.  Be stored in a refrigerator

D.  Have a sterilization seal

•D. Have a sterilization seal



REVIEW

•Resamples should be taken?

A. Within 24 hours of notice of coliform         
 positive result

B.  During the next months sample period
C.  Only during flushing periods
D.  About 11:00 in the morning

•D. Within 24 hours of notice of coliform 
positive result



REVIEW

• If a sample is total coliform positive?

A. No resamples are required

B. Resamples can only be pulled from alternate    
 sites

C. Resamples must be from upstream,  
downstream, and original site

D. Resamples must be from side stream sites

•C.  Resamples must be from upstream, 
downstream, and original site



REVIEW

•An invalid sample is?

A. A good thing to have

B. Unsafe

C.  Safe

D. Neither safe or unsafe

•D. Neither safe or unsafe



REVIEW

•Chemical analysis reports should be 
maintained for?

A.  5 years

B.  10 years

C.  Until notified by mayor

D.  Until next analysis

•B.  10 years



REVIEW

•Who is responsible for the submission of 
compliance bacti samples?

A.  ADH

B.  AR Rural Water Association

C.  Water System

D.  Tiger Woods

•C. Water System



REVIEW

•All repeat samples should be collected?

A. By the most senior operator

B.  On the same day

C.  On consecutive days

D.  By the same person as the original

•B.  On the same day



REVIEW

• In order to be analyzed, a bacti sample must 
contain?

A. 1 liter of water

B. 10 mg/l of water

C.   Parts water/1 part bourbon

D.  100 ml. Of water

•D.  100 ml. Of water 



REVIEW

•The five steps to sampling are?

A.  Flame, flush, fill, empty, refill
B. Flush, check chlorine, flame, flush,   
 sample

C.  Flame, flush, flame, flush, sample
D.  Flame, check chlorine, flush, sample 

•B.  Flush, check chlorine, flame, flush, 
sample  



REVIEW

•Which of the following results would be 
considered a safe sample

A.  LTL - leaked in transit

B.   P-  coliform present

C.  NSI - no site indicated

D.   A - coliform absent

•D.  A - coliform absent



REVIEW

•Failure to receive sample bottles?

A.  Relieves the system of sampling for the 
month

B. Does not relieve the system from 
sampling for the month

C. Is an indication of safe water

D.  Is an indication of unsafe water

•B. Does not relieve the system from 
sampling for the month



Thank you!

Arkansas Department of Health Engineering Section

4815 West Markham Street

Little Rock, Arkansas 72205

Phone (local): 1-501-661-2623

Phone (toll-free): 1-800-462-0599

Fax: 501-661-2032

Email: Safewater@arkansas.gov

Web Site: http://www.healthy.arkansas.gov
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