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Presentation Overview

1. What is surface water influence and 
why it matters

2. Summary of DEQ’s Ground Water Under 
the Direct Influence of Surface Water 
(GWUDISW) Evaluation Process

3. Share some examples

Definition of Public Water Supply (75-6-102.15):
a system for the provision of water for human 
consumption from a community well, water 
hauler for cisterns, water bottling plant, water 
dispenser, or other water supply that has at least 
15 service connections or that regularly serves at 
least 25 persons daily for any 60 or more days in 
a calendar year.
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Great Falls - Gore Hill storage tank



Surface 
Water

Ground 
Water

Types of Source Water
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GWUDISW
1. Subsurface water that has not had sufficient 

filtration and/or time to kill or inactivate 
pathogens

2. Groundwater accessed by well or spring box 
with poor design, construction or in 
disrepair that allows direct pathway of 
surface water contamination

Surface Water
• Defined as: Water 

that is open to 
the atmosphere 
and subject to 
surface runoff

• Assumed to be 
contaminated

• Treat for a wide 
range of 
contaminates

• Treatment: 
(1) Filtration, and   
(2) Disinfection
• Monitor to ensure 

treatment is 
functioning

Groundwater
• Assumed to NOT be 

contaminated
• Monitor to test that 

assumption
• Treat for found 

contaminates
• Filtered by soil, 

sediment, and rock 
to remove 
pathogens

• Sufficient time to 
inactivate 
pathogens and 
cysts



Two Waterborne Pathogens that are Difficult to Kill

Giardia
• Naturally present in lakes, streams, 

soil, and surfaces that are feces-
contaminated 

• Causes infection of the small intestine 
• Stomach cramps, watery diarrhea, 

nausea
• Resistant to chlorine disinfection 
 (> 45 minutes)
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Cryptosporidium
• Naturally present in soil, lakes, rivers, 

and surfaces that are feces-
contaminated 

• Causes infection of intestines 
• Watery diarrhea, vomiting, stomach 

cramps, fever
• Very Resistant to chlorine disinfection 

(days)



Regulations

• Surface water and GWUDISW sources are subject to the Surface 
Water Treatment Rules (ARM 17.38.208)

• SWTR require filtration and disinfection
– Filtration to remove pathogens (e.g., crypto) and turbidity
– Disinfection to inactivate bacteria, viruses, parasites, etc. 
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Surface Water Treatment Schematic (Science Direct)



Montana’s GWUDISW Evaluation Process

1. Obvious surface water sources are treated as such
– Evaluation starts after source is activated

2. For all remaining subsurface sources - Complete Preliminary 
Assessment (PA) Form 
1. PA form includes distance to surface water, well construction details, and  

contamination history
3. Classify easily identifiable ground water sources 
4. Conduct further review 

– Look at nearby well logs, hydrogeologic assessments and reports, source water 
reports, aquifer tests, geologic maps, etc.

– Conduct Microscopic Particulate Analysis tests as needed 
• Classify as GW or GWUDISW 

– Issue a Record of Decision letter

• Each water source is evaluated individually
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Further Review and MPAs

• Further Review can vary from looking at nearby wells to requiring 
MPAs

– Look at nearby well logs, 
– Hydrogeologic assessments and reports, 
– Source water reports, 
– Aquifer tests, 
– Geologic maps, 
– Fractured vs porous media aquifer 

• Microscopic Particulate Analysis (MPA) Required
– Wells <100 ft from surface water
– Springs
– Horizontal Wells and Infiltration galleries
– As required (e.g., fractured aquifer near SW; turbidity event in well)
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Microscopic Particulate Analysis (MPA)
• EPA consensus method
• Measures the presence of surface water indicating
     organisms found in subsurface water. 
• Primary Surface water indicators

– Diatoms – considered as conclusive evidence of 
direct SW influence 

– Coccidia – considered as conclusive evidence of 
direct SW influence 

– Other Algae – if chlorophyll containing then 
considered as conclusive evidence of direct SW 
influence 

– Insect/Larvae – strong evidence, but not 
conclusive 

– Rotifers – not all require sunlight or rely on food 
source that relies on sunlight; is supporting 
evidence

– Plant debris – broad category and is dependent 
what was specifically found 

• Points convert to Low (≤ 9), Moderate (10-19) or 
High Risk (≥20) 



MPA Setup

hydrant, inlet hose, check valve, pressure reducing valve, pressure gauge

filter, meter, valve to control flow, outlet hose



Implications and Options

GW Classification
• No further action is needed
• Water systems should protect the water source
• Water sources are inspected at each Sanitary Survey

– Looking for changes to water source or around water source that may affect 
water quality

GWUDISW Classification
• The Water System has three options

1. Inactivate the water source (replace with GW source if needed)
2. Modify the water source, the area around the water source, or the surface water 

to prevent direct influence (requires additional MPAs to test the modification)
3. Treat source water to requirements of SWTR

• Temporary measures to protect public health and info customers
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Putting Determinations into Perspective

• ~2,250 Active public water systems
• 250 MPAs conducted at 120 water systems
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Total # of Water Sources 3,617

Wells 3,518

Springs 82

Infiltration gallery 16

Total # of Water Sources 3,617

GW Classification 3,238 89%

GWUDISW Classification 42 1%

Inactive and Not Classified 234 6%

Active and Not Classified 103 3%

Data is from spring 2022



PWS with Recent GWUDISW Sources

• Worden Ballantine Yellowstone MT0000022 (tile drain)
• Wilsall Water District MT0000361 (well)
• Elkhorn Ranch MT0001830 (spring)
• Beartooth Christian Camp MT0004012 (spring)
• Home 40 MT0004960 (well)
• Maverick Mtn Resort MT0002860 (spring)
• Lewis and Clark Cavern SP Visitor Center MT0002565 (spring)
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Example 1: Home 40 MT0004960 – Subdivision in Gallatin Valley
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WL002 = GW (MPA 4 & 1 pts)
WL003 = GWUDISW (MPA 0 & 10 pts)
WL004 = GW (MPA 4 & 2 pts)

SW source is likely from leaking (lined) 
pond or leaking irrigation pipe. 



Home 40 WL003 MPA Result
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Oscillatoria is a genus of 
filamentous cyanobacteria 
that is often found in 
freshwater environments and 
uses photosynthesis to 
survive and reproduce.

Gomphomena is a genus of 
diatoms that is ubiquitous in 
lakes and streams in North 
America. Diatoms rely upon 
photosynthesis for survival. 

System is pursuing DEQ 
engineering approval to 
inactive GWUDISW well and 
justify that demand can be 
met with only two wells. 



Example 2: Maverick Mountain Resort Spring MT0002860
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West Spring Box
SP002 = 
GWUDISW 
(MPA 16 pts, 
algae 7/100 gal, 
diatoms 14/100 
gal, rotifers 3/100 
gal)

East Spring Box
SP003 = 
GWUDISW 
(MPA 22 pts, 
algae 92/100 gal, 
diatoms 148/100 
gal)



Maverick Mountain Resort Spring
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Maverick Mountain Resort Spring
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Example 3: Chico Hot Springs 



Chico Hot Springs – Drinking Water Spring Source
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Yellow flowers 
enjoying the 
stream that runs 
right over the 
spring collector 
laterals. 



Chico Hot Springs – MPA result

• MPA sample collected June 2014
• MPA Result – 31 points (High Risk of surface water influence)

– Algae 3,631/100 Gal
– Diatoms 6,410/100 Gal
– Rotifers 6/100 Gal 

• Spring source classified as GWUDISW
• Immediately issued Boil Water Advisory
• Provided bottled water and ice 
• Modify the pond to prevent infiltration and piped overflow below the 

spring collector
• Install surface water treatment – Filtration, Ultraviolet and chlorine 

disinfection
– Cost $500,000 in 2015
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Chico Hot Springs – Surface Water Treatment
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Filters

UV



Montana Department of Environmental Quality 
Public Water Supply Bureau

Rules Coordinator / GWUDISW Rule Manager:
Scott Patterson
406-444-5360

spatterson@mt.gov
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Rule

• GWUDISW was introduced as part of Surface Water Treatment 
Rule

– Determine which water sources and systems are subject to SWTR
• ARM 17.39.209 references Circular PWS-5
• Circular PWS-5 Ground Water Under the Direct Influence of Surface 

Water
– Establishes Montana’s GWUDISW Evaluation Process

• EPA’s Guidance Manual for Compliance with the Filtration and 
Disinfection Requirements for Public Water Systems Using Surface 
Water Sources

– Introduces GWUDISW term and general methodology
– If is up to the States and Primacy Agencies to develop their own GWUDISW 

evaluation process
– Because the landscapes, climate and geologic history vary tremendously across the 

US, it is expected for there to be variability in GWUIDSW approaches. 
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PWS-5 Edition Took Effective August 27, 2022
• Transferring assessment and testing requirements from systems to the 

department
– DEQ will complete PA and all MPA 
– DEQ Eng will still require PA as part of new source submission

• Modifying the criteria and scores in the preliminary assessment
– Remove well cap question
– Distinguish between distribution and source historical sample results and weight 

source samples more heavily
– Add annular seal depth and thickness to well construction question; remove reference 

to confined or unconfined aquifer
• Emphasizing that microparticulate analyses are the determining factor

– MPA test results will be required instead of Water quality or hydrogeologic assessment
– If present, MPA test results will be used for classification

• Updating the circular to be consistent with other recently adopted rules
– Groundwater Rule
– Annular seal to minimum 25 ft depth as stated in Well Drillers rule and DEQ-1
– Revised Total Coliform Rule

• Removing extraneous nonregulatory information
– Scientific explanations, WQ and HA required elements
– Remove double negative language on PA; clarify PA question 
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40 CFR 141.2 Definitions

Ground water under the direct influence of surface water (GWUDI) 
means any water beneath the surface of the ground with 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. 

Direct influence must be determined for individual sources in 
accordance with criteria established by the State. The State 
determination of direct influence may be based on site-specific 
measurements of water quality and/or documentation of well 
construction characteristics and geology with field evaluation.
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New (as of 2022) Preliminary Assessment (PA)

• PA purpose is to: 
1. Highlight obvious GW 
sources, and 
2. Gather pertinent 
information into one place. 
• Worksheet with 9 

questions that have 
weighted scoring 
answers

• < 40 points = most 
likely ground water

• ≥ 40 points = further 
review is warranted

• Score 40 points
– Spring
– Horizontal well 

(infiltration gallery)
– <100 ft from 

surface water
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PA page 2

• Check box
• Include your 

name
• Include lat and 

long
• Please add 

relevant 
comments

• Include with PA
– Well log
– Map with 

distance to 
surface water 
labeled

– Photos of source
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Classifying Source Waters

All Water 
Sources

Subsurface 
Water

Ground 
Water GWUDISW

Surface 
Water

28
[~3300 sources] [45 sources]

[~70 sources]

[There are ~100 
unclassified sources]



Five Elements that help me understand a source
1. Aquifer

1. Porous media or Fractured
2. Unconfined or confined
3. Are fines present that can provide filtration?

2. Groundwater Flow direction
1. Place on map
2. From surface water to source? 

3. Groundwater Recharge
1. General area
2. Understand how the aquifer is recharged

4. Well or Spring box construction
1. Are there protections in place?
2. Meet standards?
3. Would improvements prevent SW influence?

5. Nearest Surface Water
1. Pond, lake, creek, reservoir, canal, etc.
2. Is the SW gaining or losing water? 
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Microscopic Particulate Analysis (MPA)

• EPA consensus method
• Sample Collection:

• 1 gallon per minute / Maximum 
10 psi

• 1 micron filter
• 1,000 gallons / 18 hours (1080 

minutes)
• Filter shipped overnight to lab

• Extract particles off filter than 
identify under microscope

• Points convert to Low (≤ 9), 
Moderate (10-19) or High Risk 
(≥20) 
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What Happens to GWUDISW Sources?

• Issue GWUDISW ROD based on 1 MPA result > 9 points. [Scott]
• Inform M&R Supervisor, Bureau Chief, Inspector who conducted MPA/completed PA, 

SWTR RM, FS Supervisor. 
• SWTR Letter is sent. [Josh]

– Explain 3 options to address GWUDISW source
– Require weekly or biweekly fecal coliform samples
– Provide copy of PN that is to be distributed quarterly
– Provide deadline in 18-months to meet one of three options
– Generally, the source does not meet the filter avoidance criteria

• PWS does not address the GWUDISW source in the provided 18 months, 
– After 18-month deadline has passed and the PWS has not addressed the GWUDISW source satisfactory, a 

failure to filter violation is issued. [Josh]
– PWS is referred to ENF based on failure to filter violation. Generally, do not ask for penalties. [Scott]
– Generally, the PWS needs to hire PE and submit plans and spec to DEQ (e.g., new well, SW treatment, or 

modify the source, etc.) 
– If PWS chooses to modify the source, the area around the source or the nearby surface water, then MPAs 

will be required in May-June and August-September to verify that the surface water influence is in fact 
limited. 

– RTC for failure to filter violation is dependent on which option the PWS chooses to address GWUDISW. 
Could be drill a new approved well and RTC is when the new well is activated, connected to the system and 
the GWUDISW source is disconnected from the system. If install SWTR, then need several months of 
satisfactory monthly reports. If modify the source, 2 MPA with less than 9 points is needed. [Josh]
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MPA Results
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