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� Its purpose
� Key provisions (required sampling, 

terminology, compliance actions, etc.)
� Results of Source Monitoring to Date
� Tools for Water Systems
� Class Exercise

GWR – Presentation Outline
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To protect the public from pathogen 
contamination in water systems that 
use groundwater.
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http://www.foodpoisonjournal.com/ http://norocore.ncsu.edu/

Groundwater Rule Purpose
Escherichia coli Norovirus

Norwalk & Norwalk-like viruses are recognized as 
major causes of waterborne illnesses world-wide.  
Symptoms include watery diarrhea & vomiting 



Groundwater Rule (GWR)
specifically looks for:

�Fecal contamination 
(not total coliform)

� in the source water 
(that is, at the well or spring)
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Requirements:

� Systems using groundwater must 
correct significant deficiencies & rule 
violations

� Timeline is set for correcting 
deficiencies identified during a water 
system survey

GWR – Significant Deficiencies
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GWR –Deficiencies Categories

� Source Water

� Treatment

� Distribution System

� Water Storage

� Monitoring Violations

� Management & 
Operations

� Operator Certification



Once notified of deficiencies, systems must:
� Consult with regulating agency

• Send written notice within 30 days
• Explain how deficiencies will be 

corrected
� Deficiencies must be corrected or be on an 

approved schedule to correct deficiencies 
within 120 days (about 4 months)

GWR – Significant Deficiencies
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Failure to correct 
deficiencies: 

� Violation is 
incurred

� Must provide 
public notice to 
customers 
within 30 days

GWR – Public Notification

8



How systems evaluate source water quality to 
meet this rule depends on the treatment level:
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GWR – Source Monitoring

� No treatment
� Disinfection with UV light or by chlorine 

residual
� Disinfection using chlorine to achieve 

4-log  (or 99.99%) inactivation of 
viruses



~3,155 groundwater systems in Oregon
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GWR – Source Monitoring

� 66% - No treatment
� 33% - Disinfection  

with UV or chlorine 
residual

� 1% - Chlorine with 
4-log disinfection



If routine distribution sample is coliform positive
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Source Monitoring – No Treatment

� Sample must be 
collected from 
each source in 
use at time of 
coliform positive

Distribution samples reflect what is 
happening in source water



4-Log Virus Inactivation

12

Source Monitoring – Disinfection

� System that verify chlorine 
contact time

� A minimum chlorine 
residual before 1st

customer is set and 
measured daily

� Daily measurements are 
reported monthly to state

Systems achieving 4-log are not required to 
collect source water samples



Treatment not 4-log verified

v
v v
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Source Monitoring – Disinfection

Source water monitoring evaluates exposure 
and potential health risk to viruses and 

fecal contamination

If treatment is either: 
a) Residual Maintenance 

chlorine (not required to 
meet 4-log inactivation) or 

b) Ultra-Violet light (i.e., 
NSF Standard 55)

Viruses can potentially 
survive these treatments.



Routine water samples show no viruses or 
fecal bacteria

v
v v
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Source Monitoring – Disinfection

� E. coli is an indicator for fecal contamination
� Standard method used to evaluate total 

coliform and E. coli presence is best
� Method is commonly used by systems



� Its purpose
� Key provisions:

� Surveys Significant Deficiencies
� Finding Fecal Bacteria & Viruses in 

Source Water 
� Source Water Monitoring Terminology
� Fecal Contamination in Source -

Public Notice & Corrective Action
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GWR – Presentation Outline



Sample Types:
� Assessment (AS) 
� Triggered (TG)

� Confirmation (CO)

Wellhead with sample tap
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Source Water Monitoring
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Assessment Monitoring

Two types of source assessment samples:
� Once per year (Everyone)
� Monthly -

• Only if source is susceptible to fecal 
contamination

• System will be notified of this 
requirement

• Occurs over short period of time

Systems not achieving 4-log viral inactivation 
need to evaluate source water quality.
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Assessment Monitoring

Data review includes:
� Source Water 

Assessment Reports
� Monitoring history
� Staff knowledge of 

GW source

My Water 
System 

Review of water system data determines 
whether monthly source monitoring is needed.
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Well 
Time-of-Travel

Source Water Assessment Report identifies:

� Inadequate source construction
� Highly sensitive aquifer characteristics, and
� Fecal contaminant sources within the 2-year 

Time-of-Travel Zone

Assessment Monitoring



OHA Drinking Water 
Program

Poorly Constructed Well 
Susceptible to Fecal Contamination
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Assessment Monitoring Results
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Data Online - https://yourwater.oregon.gov/



Triggered source samples are needed:
� When routine coliform distribution sample is 

positive
� Because coliform bacteria in distribution 

system may be coming from source water
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Triggered Source Monitoring



Purchasing Systems:
� Notify wholesale system of coliform positive 

sample in distribution system

Wholesale Systems when notified:
� Collect samples from GW sources in use at the 

time of positive sample serving the purchaser (with 
24 hrs)

� If source sample is E. coli positive, consecutive 
systems served by that GW source must be 
notified
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Triggered Source Monitoring



1. No disinfection and distribution sample is 
coliform positive? 

4 repeats (1 can be at the well)

2. UV or chlorine disinfection (non 4-Log) and 
distribution sample is positive? 

4 repeats from distribution + source sample(s)

3. Assessment source sample is positive for total 
coliform? 

If not E. coli, no fecal contamination
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Source Water Monitoring
What actions would be required if?



� Its purpose
� Key provisions:

� Surveys & Significant Deficiencies
� Finding Fecal Bacteria & Viruses in 

Source Water 
� Source Water Monitoring Terminology
� Fecal Contamination in Source -

Public Notice & Corrective Action

GWR – Presentation Outline
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Confirmation Source Monitoring
If source sample is E. coli positive, system 
must confirm result by collecting:

� 5 confirmation samples at the source
� Collected within 24-hours of being notified 

of initial E. coli positive
� If any confirmation samples are E. coli 

positive, the water system must take 
corrective action.
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Confirmation Source Monitoring

Data Online - https://yourwater.oregon.gov/



Notify regulator of confirmed E. coli to discuss 
options: 
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Confirmation Source Monitoring

� Evaluate effectiveness of disinfection
• No treatment, 4-log, or treatment that does not 

meet 4-log

� Discuss interim water system operations
• For example, discontinue use of contaminated 

source

� Public notice requirement
• Inform customers of drinking water contamination
• Deliver within 24 hrs
• Boil water notice may be required!
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Public Notice Example



Increased vigilance until long-term 
corrections are completed, such as:

� More frequent coliform sampling in the 
distribution system (e.g., from once to 
twice per month)

� If already chlorinating, increase the 
minimum residual level, to be measured 
daily at the entry point. If too low, 
correct within four hours.
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Interim Conditions



1. Eliminate source of contamination
2. Correct all significant deficiencies & rule 

violations
3. Provide an alternate source of water
4. Provide treatment that reliably achieves 4-log 

inactivation and/or removal of viruses

Corrective Action
Implement one or more of the following 

corrective action alternatives:

Corrective action plan must be 
approved by your regulating agency
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What is source of fecal 
contamination?  

� Animals in or near 
source

� Repairs not properly 
disinfected

� Cross connection 
issue

� Review SWA report 
for other possible 
contaminant sources 
to rule out
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Corrective Action
Eliminate Source of Contamination

Corrective action options?

� Inspect for animal 
activity

� Reduce density of 
animals near source

� Relocate/improve septic 
systems

� Abandon improperly 
constructed well or UIC 
wells near existing 
source

� Test backflow devices



� Physical cleaning

� Improve seal on 
spring box

� Prevent animal 
access

� Prevent surface 
water intrusion
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Corrective Action
Eliminate Contamination For Spring Sources



Time for Spring Cleaning

E. coli detected in 
springs in 2010

2002

2010
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Overgrown brush 
around spring provides 

cover for deer and 
other animals



Could the source be surface water 
influenced? (GWUDI)

� All E. coli positive source samples are 
evaluated by DWS geologists

� Surface water within 500 feet of source 
may be cause of contamination

� To evaluate surface water influence, 
Microscopic Particulate Analysis (MPA) 
testing may be needed
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Corrective Action



May be source of E. coli contamination
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Corrective Action
Correct Significant Deficiencies & Rule Violations



� Well did not meet construction standards
� May need to reconstruct/obtain new 

source
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Corrective Action
Correct Significant Deficiencies & Rule Violations



� If system has more than 
one well, contaminated 
source can be 
physically disconnected.

� If not, system may need 
to drill a new well, or 
connect to another well 
or public water system

38

Corrective Action
Provide an Alternate Source of Water

Initially a hand dug well



� Source of contamination 
not found

� Well met construction 
standards

� 4-log disinfection may 
be only option to 
provide safe drinking 
water
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Corrective Action
Last Resort: Provide 4-Log Inactivation of Viruses

Chlorine and contact time tanks
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Corrective Action
“Find & Fix” Timeframe for Confirmed E. coli

Confirmation 
samples EC+; 
check interim 
measures to 
protect public 
health

Source 
sample EC+ 30-day 

Consultation 
Deadline

120-day 
Correction 
Deadline

July August September October

November



� Its purpose
� Key provisions (required sampling, 

terminology, compliance actions, etc.)

� Results of Source Monitoring to Date
� Tools for Water Systems
� Class Exercise

GWR – Presentation Outline
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Results of Monthly Source 
Monitoring (after 3rd year)
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Where are the
fecally contaminated sources?
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What do E. coli Contaminated 
Wells have in Common?

1979 – Oregon WRD improved 
well construction standards



What do E. coli Contaminated 
Wells have in Common?

45



What do E. coli Contaminated 
Sources have in Common?
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Implications from Data

1. Inadequate casing seal construction

2. Aquifer materials
Mixed sand & gravel and fractured bedrock

3. Water from unconfined aquifers
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Factors Most Related to Groundwater 
Fecal Contamination



Early Implications from Data

� Septic system components
� Nearby surface water 
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Most Common Fecal Sources



� Its Purpose
� Key provisions (required sampling, 

terminology, compliance actions, etc.)
� Results of Source Monitoring to Date
� Tools for Water Systems
� Class Exercise

GWR – Presentation Outline
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GW Rule Page on DWS Website

http://public.health.oregon.gov/HealthyEnvironments/DrinkingWater/Pages/gwr.aspx
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GW Rule Page on DWS Website

http://public.health.oregon.gov/HealthyEnvironments/DrinkingWater/Pages/gwr.aspx



Pipeline articles & Other Resources
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Coliform Sampling Plan Template

� Include PWS information
� System type, treatment 

and sample frequency
� Sampling procedures
� Identify routine and 

repeat sampling sites in 
distribution system

� Include source water 
sites

� Easy to fill out MS Word 
file available on website



Coliform Sampling Plan Template
Follow up sampling points:
� Systems with no treatment can use source sample 

as 4th repeat
� All sources in use at time of initial positive 

distribution sample must be sampled.
� Systems using chlorine for residual maintenance or 

UV cannot use the source as repeat sample.
� Systems applying 4-Log disinfection must collect all 

4 repeats in distribution.
� Applies to systems serving ≤ 1000 population
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Coliform Lab Form Sections
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Distribution – Routine, Repeat, Temporary Routine, Special
Source – Triggered, Confirmation, Assessment, Special

Sample types:

Be sure to mark sample types correctly!



Questions?
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Class Exercises

� Coliform Sampling Plan
� Lab Slip Labeling Handouts
� Demonstration of GWR web resources
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