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All things being equal, which is safer?

Generic E. coli=nondetect Generic E. coli=nondetect
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Production water primarily comes from three sources with different probabilities of contamination by microorganisms associated with feces:  public/municipal drinking water supplies, ground water, and surface water.
Public water supplies, such as municipal drinking water, have their water treated and monitored by the water utility. Water that has been tested to verify that it meets drinking water criteria has lower risk.
Ground water (e.g., well water) is generally less likely than surface water to be contaminated with microorganisms associated with feces. As water filters through layers of soil, clay and rock, the microbial load is reduced before it reaches the ground water aquifer. Because ground water sources can vary widely in terms of aquifer water quality and well construction, ground water is placed in the middle of this diagram. A properly constructed well that is regularly tested and shown to meet microbial criteria can be as safe as public water supplies, but ground water that is subject to contamination by the surface environment can have risks more similar to surface waters. 
As defined in the FSMA Produce Safety Rule (§ 112.3), ground water means the supply of fresh water found beneath the Earth’s surface, usually in aquifers, which supply wells and springs. Ground water does not include any water that meets the definition of surface water.
Surface water includes rivers, streams, lakes, ponds, manmade reservoirs and any other water source that is open to the environment. The quality of water drawn from surface water sources can vary greatly. This is particularly true for surface waters that are subject to contamination events such as water runoff from upstream livestock operations or wastewater discharge. Contamination of surface waters can happen with different frequency: all the time, rarely, or seasonally. Water testing helps growers understand their surface water source and its risks.  
As defined in the FSMA Produce Safety Rule (§ 112.3), surface water means all water open to the atmosphere (rivers, lakes, reservoirs, streams, impoundments, seas, estuaries, etc.) and all springs, wells, or other collectors that are directly influenced by surface water. 
Reclaimed water is often used as a source of irrigation water in dry regions, areas subject to drought, and in other agricultural scenarios. Reclaimed water that has been treated and tested, such as at a wastewater treatment plant, may be used for production water but growers need to be sure the water is safe and of adequate sanitary quality for its intended use and meets numerical GM and STV criteria of the FSMA Produce Safety Rule, as applicable. More information about acceptable water quality, and related citations to the Produce Safety Rule, begins on the slide Evaluating Water Quality: Use of Microbial Water Quality Profiles.



Is a well always safer?
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What the rule says…

21 CFR 112.42(b) Maintenance of your agricultural water systems. You must 
adequately maintain all agricultural water systems, to the extent they are under your 
control, as necessary and appropriate to prevent the systems from being a source of 
contamination to covered produce, food contact surfaces, or areas used for a covered 
activity. Such maintenance includes:

(2) Correcting any significant deficiencies (such as control of cross-connections and 
repairs to well caps, well casings, sanitary seals, piping tanks, and treatment 
equipment);

Formerly 112.42 (c)



• All wells need:
• A source of power
• A pump to draw water
• A method to regulate flow

• Common additions:
• Air bladders
• Backflow preventers
• Concrete pads

Basic Well Design



Parts of a well
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Sources of Power
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Pump to Draw Water
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Flow Regulation
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Where the Rules 
Break Down
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Well or Hydrant?
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Well or Hydrant?



Well Parts



Sandpoint Well
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Pressure Relief Valve 
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Foot Valve
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Spring-swing valve
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Bladder Tank
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Reduced Pressure Zone (RPZ) Valve 
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Swing Gate Valve
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Ball Valve 
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Submersible Pump
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Centrifugal Pump
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Dug Wells

• Shallow (10-30 ft)
• Requires high water 

table.
• High risk of 

contamination.
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Dug Wells. There are three types of wells based on how they are installed.  The first of these is the dug well. Dug wells are the most primitive and usually most risky if all the well types.  Dug wells are shallow, between 10 and 30 feet deep. Generally dug wells only work in areas where a high water table exists.  Because of this, the water source is usually directly fed by a surface water source.  This also means that the water is the same quality as the surface water that feeds it.  It is a high risk well.  The testing for this type of well should be the same as surface water sources.

Image Credit: https://activerain.com/blogsview/3448358/the-difference-between-dug-point-and-drilled-wells




Driven Wells

• Shallow (Up to 30 ft)
• Requires high water table 

and sandy soil.
• Often used for irrigation.
• High risk of 

contamination.
• Also called sand point 

wells.
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Driven Wells.  Driven wells are sharp pointed tubes driven into the soil up to 30 feet until they encounter water.  Like a dug well, this also requires a high water table and the water should be tested and handled as if it is a surface water source.  Driven wells only work when used on sandy soils.  This type of well is used extensively for irrigation.  Another name for this type of well is a sand point well.

Image Credit: https://activerain.com/blogsview/3448358/the-difference-between-dug-point-and-drilled-wells




Drilled Wells

• Can be very deep.
• Well is dug into 

bedrock.
• Casing is sunk to 

bedrock.
• Bentonite seals the 

outside of the casing
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Drilled wells. Drilled wells are drilled deep in the soil, into the bedrock. Water that is pumped from drilled wells is generally not influenced directly by surface water sources like dug and driven wells.  Because the casing actually sits in the bedrock, the well can be quite deep.  Once the casing is placed, bentonite clay is placed around the well casing to seal the hole from surface contaminants that may seep along the wellhead into the well.  

Image Credit: https://activerain.com/blogsview/3448358/the-difference-between-dug-point-and-drilled-wells




Whole Group 
Scenario 

1. What are the potential hazards?

2. How risky are they? (Think 
severity and likelihood.)

3. How can they be mitigated?

4. Are there any underlying factors 
to consider?



Scenario Breakouts
• Your table has a scenario.

• Discuss the following points together.

• 1. What are the potential hazards?

• 2. How risky are they? (Think severity and likelihood.)

• 3. How can they be mitigated?

• 4. Are there any underlying factors to consider?



Scenario 1

• House well
• 125 ft deep
• Frost free hydrant
• Geometric Mean=ND 

generic E. coli

• Is the delivery system 
protected?



Scenario 2
• 50 ft deep
• Geometric Mean=15 cfu 

generic E. coli/100 ml
• Range of test values 

from 5 cfu/100 ml to 
120 cfu/100 ml

• Is the proximity of the 
wellhead to a surface 
water source an issue? 
(Comment 46)



Scenario 3

• 15 ft deep
• Occasional positive 

generic E. coli test
• Well is shocked to get 

to ND

• What might the depth 
of the well indicate?



Scenario 4

• 125 ft deep
• Mostly no detectable 

generic E. coli/100 ml

• Might the well 
placement affect the 
long-term suitability of 
the water source?



Key Considerations when Evaluating Wells

• Protection of the delivery system (cross connections)
• Wellhead proximity to surface water (Surface water 

influence)
• Depth of the well (Surface water influence and casing 

integrity)
• Proximity of wellhead to contamination sources 

(Casing integrity and subsurface flow)



Cross Connections

Surface Water 
Influence

Subsurface 
Flow

Flow down 
the casing



What are Mitigation Options for Rogue Wells?

• Change how you use the 
water.

• Change the structure of the 
well
• Deeper
• New with solid casing
• Berms to prevent pooling
• Well housing/fencing

• …..or treat the water Cartoon c/o Keith Schneider



• Is above grade

• Has securely connected conduit

• Is securely locked

• Has a screened vent hole

• Has a backflow preventer.

A Good Well
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• Is inside an enclosed structure 
or fenced

• Has intact concrete 

• Has a solid, sealed casing until 
the well meets the water 
bearing layer

• Is not near a surface water 
source that can influence it

A BETTER Well
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