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GROUND WATER RULE

ADH Compliance Short School



The GROUND WATER RULE (GWR)
Overview

• Applies to all Public Water Systems (PWS) serving ground water

• Wholesale systems supplying ground water

• Consecutive systems buying ground water

• Mixed systems using both ground water and surface water not combined

• Does not apply to systems who combine all their ground water with surface water 

(or groundwater under the influence of surface water) prior to treatment meeting 

Subpart H (Surface Water Treatment Rule)



The GROUND WATER RULE (GWR)
Overview

Purpose: 

Provides an additional barrier from microbial 
contamination and from pathogens entering drinking 
water by correcting deficiencies identified in the 
sanitary survey
Examples: well defects, sources of contamination, 
water treatment plant (WTP) defects



GWR COMPONENTS

1. Triggered Monitoring (triggered by  total coliform positive (TCP)  

distribution sample collected as part of routine monitoring)

2. Compliance Monitoring 

 3. Sanitary Surveys

4. Corrective Action Plan

5. Source Water Assessment Monitoring (State option)



GWR COMPLIANCE STRATEGIES

•Triggered source water monitoring

•Compliance Monitoring - Treatment to 4 log 
(99.99%) inactivation and/or removal of viruses

Most water system in Arkansas comply with the Ground Water Rule by performing 
triggered source water sampling when a positive coliform sample result is obtained during 
routine monthly monitoring.  A small number of water systems comply through ensuring 
and documenting adequacy of the disinfection process (4 log viral removal/inactivation). 



TRIGGERED MONITORING

• Triggered by a TCP Routine sample under the Revised 

Total Coliform Rule (RTCR).

• 1 sample from each source collected within 24 hours of notification

• Applies to wholesale & purchase systems, too.

•Applies to all GWR systems that do not provide 4-log 

inactivation or removal of viruses.



TRIGGERED MONITORING

• If a purchase system gets a TCP, it must notify the source 
system so that they will be aware of the possible need to 
perform source water sampling per federal regulations.

• However, in Arkansas, most purchase systems have master 
meters that are far enough from the source system treatment 
that 4-log virus inactivation has occurred if there is a chlorine 
residual.  This would negate the need for source sampling.

• The ADH will confirm with the source system, if source water 
sampling is required.



TRIGGERED MONITORING

• Consecutive systems (purchase systems)

• Must advise source system of routine bacteriological positive sample 
(TCP)

• Must record chlorine residual on bacteriological sample collection 
form

• Must provide public notice if source system has a treatment 
technique or monitoring violation



TRIGGERED MONITORING

• As long as you record your chlorine residual on your bacti sample collection 
form and on your monthly Bacteriological Monitoring Record (BMR) the source 
system will likely not be required to collect triggered (raw) water samples from 
their wells.  The ADH will make that decision.

• Distribution systems have been evaluated to determine  if the State established 
criteria has been met. 

• If the chlorine residual has not been recorded on the bacti sample collection 
form or is not present then the source system will be required to collect source 
water samples. 





TRIGGERED MONITORING





TRIGGERED MONITORING

• If a triggered source water sample is positive for E. coli, the State will 

require the system to:

• Collect 5 additional raw water samples from the well(s) within 24 

hours of receiving notification of the positive result.

• If the E. coli positive sample is from the combined raw water line 

prior to treatment, then collect  additional raw water samples 

from each well that was in service at the time the TCR monitoring 

was conducted.





TRIGGERED MONITORING

• If a system has one well, 5 raw samples are required

• 2 wells – 3 samples each

• 3 or 4 wells – 2 samples each

• 5 wells or more – 1 sample each



BACTERIOLOGICAL FORM



TRIGGERED MONITORING

• Correct information on forms is important to receive credit for collecting the raw sample

• These are issues experienced by our Staff:

•  Incorrect site code – correct sites are at the bottom of your notice

• Incorrect “Definite Location of Sample” – listed at bottom of your notice

• “Collected by” not filled in

• Failing to include “Original Lab Number”

•  





TRIGGERED MONITORING

• E. coli positive result from source water sampling, provide 
Tier 1 Public Notice within 24 hours of notification.

Applies to wholesale and purchase

Media broadcasting, hand delivery, public locations, 
official websites

• E. coli positive, collect additional samples or take 
corrective action.

Samples must be collected within 24 hours of 
notification.

• If the resample E. coli  pos – PWS MUST take corrective 
action. (consult w/ State w/in 30 days)



COMPLIANCE MONITORING
Treatment for 4-Log Viral Removal/Inactivation

• Although considered a “corrective action”, treatment and 
documentation of treatment to 4-log viral removal/inactivation is an 
option that will avoid the requirement to sample source water in the 
event of a total coliform result from RTCR monitoring.

• However, if this option is chosen by the water system or required by the 
state, then any failure to adequately treat, monitor, or document 
adequate treatment can result in a treatment technique violation and 
required public notice.



COMPLIANCE MONITORING
Treatment for 4-Log Viral Removal/Inactivation

Monitoring requirements

•   > 3,300 pop. monitor continuously

•  ≤ 3,300 pop. monitor daily

•  State assigned residual disinfection concentration           

•  State approved location



COMPLIANCE MONITORING

> 3,300 people served

• Continuously monitor residual disinfectant concentration and 
record its lowest reading each day

• If equipment fails:  grab samples every 4 hours until return to 
service

• System must resume continuous monitoring within 14 days 
(repair or replace continuous monitor)



≤ 3,300 people served

• Collect grab sample during the hour of peak flow or other state-
specified time each operating day

• If daily grab sample falls below the specified minimum residual, 
follow-up samples must be taken every 4 hours until the residual 
is returned to the state-determined minimum level.

• May monitor and record continuously – record lowest reading

COMPLIANCE MONITORING





0.4 Y YES





ASSESSMENT MONITORING

• If directed by the State, GWSs shall conduct 
Assessment monitoring.

•Assessment monitoring generally consists of monthly 
source samples for a period of 12 months.

•Required for all new wells.



SANITARY SURVEYS

• Every 3 years for groundwater systems; 2 years for surface systems

• Evaluate the elements

• Source

• Treatment

• Distribution system

• Finished water storage

• Pumps, pump facilities, and controls

• Monitoring, reporting, and data verification

• System management & operation

• Identify significant deficiencies

• Requires special notice to the public

• Including fecal contamination of source water



GWR Violations – Tier 1

• E. coli positive result from source water sampling, provide 
Tier 1 Public Notice within 24 hours of notification.

Applies to wholesale and purchase

Media broadcasting, hand delivery, public locations, 
official websites



GWR Violations – Tier 2

Treatment Technique Violations -- Public Notice

• GWS that does not maintain 4 log virus removal at or before the first 
customer.

• Significant deficiency found during sanitary survey is not corrected w/in 120 
days, interim measures not met or schedule not followed.

• Failure to consult w/ State w/in 30 days of notification.

• Corrective Action Plan (CAP) not completed w/in 120 days, interim measures 
not met or schedule not followed after fecal indicator + source sample(s)



GWR Violations – Tier 3

• Monitoring Violations -- Public Notice

• Failure to conduct triggered source water monitoring or to 
demonstrate compliance w/ 4-log virus inactivation by monitoring 
and reporting. (failure to submit operations reports)

• Failure to conduct source water E. Coli monitoring.
   Failure to notify other PWS of TCP trigger or E. Coli source.

• Positive source water sample – Tier 1 Public Notice required w/in 
24 hours.

• Failure to conduct source assessment monitoring for new sources.



Corrective Action Plan

•If a significant deficiency is identified during 
the sanitary survey.

•E. coli detected in the source water or repeat 
samples. 



Corrective Action Plan

• Corrective actions include:

• Correct all significant deficiencies

• Provide alternate source of water

• Eliminate source of contamination 

• 4-log inactivation and/or removal of viruses



Corrective Action Plan

• System has 30 days to consult with State and devise an 
appropriate plan. State may have specific plan and 
schedule to follow.

•  Corrective Action must take place within 120 days, or 
be in compliance, with state approved corrective action 
plan.



An example of inadequate well 
construction that leaves the well 
vulnerable to contamination.



An example of a properly 
constructed well.



UNDERSTANDING CT

• Federal regulations contain values for minimum chlorine contact time 
with drinking water to ensure that 4-log viral removal/inactivation has 
occurred.  

• This is called “CT”, “chlorine contact time”.

• The state will evaluate well water disinfection applications and award the 
“contact time” that can be used in calculating CT

• These issues are relevant for systems that  using treatment for 4-log 
viral removal/inactivation as a way of complying with the GWR.



UNDERSTANDING CT
Calculating CT

CT = C x T 

 C = concentration of disinfectant residual (mg/L)
•  For systems using chlorine, C can be measured with: portable or continuous monitor using an EPA-approved 

method.
•  C must be measured before or at first customer

T = contact time (minutes) 
• between point of application of disinfectant & point where disinfectant residual is measured usually entry point to 

system
• Based on system components – volume of water from application point to entry point

Calculation:  

 
capacity (gal) of system component (pipe, storage tank) 
                      system flow (gpm)

• CT is expressed as (min-mg/l)



UNDERSTANDING CONTACT TIME
BAFFLE FACTORS

• Baffle factors in clear wells add “credit” to your CT.

• Baffles force the flow of water to utilize more of the tank or basin volume 
thus increasing CT.

• Must be an applicable baffle factor.

• The next 3 slides show types of tanks than are commonly used with 
ground water systems and shows the beneficial effect of baffles.



UNDERSTANDING CONTACT TIME
BAFFLE FACTORS



UNDERSTANDING CONTACT TIME
BAFFLE FACTORS



UNDERSTANDING CONTACT TIME
BAFFLE FACTORS



Required CT Values



RECORDKEEPING

•Documentation of corrective actions - 10 years.

•Documentation of public notice - 3 years.

•Records of minimum residual - 10 years.

•Record of lowest residual and date and duration of any failure 
to maintain min residual for a period of more than 4 hours- 5 
years.



REVIEW QUESTION

• Who is affected by the Ground Water Rule (GWR)

• A – All systems

• B – Ground water systems

• C – Small Systems

• D – Large systems



ANSWER

•B Ground water systems only



REVIEW QUESTION

• What is purpose of GWR?

• A – Annoy water operators with additional sampling requirements

• B – Give the lab more work

• C – Provide an additional barrier against pathogens



ANSWER

•C – Provide an additional barrier against pathogens 



REVIEW QUESTION

How is Compliance Monitoring conducted?

A – Continuous monitoring of disinfectant residual

B – Grab samples of disinfectant residual

C – Only conducted by systems >3300

D – Only conducted by systems <3300

 



ANSWER

A – Continuous monitoring of disinfectant residual

   

    AND

B – Grab samples of disinfectant residual



REVIEW QUESTION

•  When will a triggered (raw) sample be required?

• A – Every month

• B – Once a year

• C – When a routine RTCR sample results in a total coliform positive



ANSWER

• C – When a routine RTCR sample results in a total coliform positive



REVIEW QUESTION

• How many samples are required for a  triggered sample?

• A – Depends on the number of wells in use that day

• B – One sample per well

• C – 5 samples per well



ANSWER

• A – Depends on the number of wells in use that day

• The other answers are somewhat correct but A is the best answer



REVIEW QUESTION

• E. coli is identified in the triggered sample. How many samples 
are required?

• A – Depends on the number of well in use that day

• B – None

• C – 5 samples per well



ANSWER

• A – Depends on the number of well in use that day

• C - Is correct if the system has only one well



Questions?

•Questions or Comments?

• safewater@arkansas.gov

• 501-661-2623
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