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Beverages in History
• Beer

• Started with earliest civilization in 
Mesopotamia

• Wine
• Cultivation of grapes for wine grew during the 

Greek and Roman Empire times
• Delineated social status

• Coffee
• Plant origins in Ethiopia, first brewed and 

consumed in Middle East before spreading 
during the Renaissance times 
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Beverages in History. Cont.
• Spirits

• More easily transportable, became a 
common drink in the 18th century

• Rum became the official drink of the British 
Royal Navy (“limey”)

• Tea
• Grown in India and China
• Became world-wide drink during the “Pax 

Britannica” 19th century
• Coca-Cola

• Began as a medicinal drink that turned into 
the most well known brand name of any 
product in the world



LIFE before DISINFECTION
• Seven Cholera pandemics have 

killed over 10 million in the past 
200 years (mostly in the 19th
century)

• Thought to be an airborne disease, 
until Dr. Snow (c1830) proved 
otherwise

• First methods of wide‐spread 
disinfection in Chicago 1908

• EPA – Safe Water Drinking Act 
1974)

• Milwaukee (1993) 
Katrina (2005)
Haiti (2010)

Kupferle 2018



Kupferle 2018

The provisions of the federal Safe Drinking Water Act (1974) 
require public water suppliers to collect microbiological and 
chemical samples at various frequencies. 
Water is tested for:

• Bacteriological Sample (BacT)
• Total coliform
• Fecal coliform

• Other elements tested for:
• Arsenic, Barium, Cadmium, Chromium, Mercury, Selenium, Beryllium, 
Nickel, Antimony, Thallium, Cyanide, Fluoride, Nitrite, Nitrate, Iron, 
Manganese, Silver, Chloride, Sulfate, Zinc

Sampling & Total Coliform Rule
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• Total Coliform Rule / What are Total Coliforms?
• Requires all public water systems (PWSs) to monitor for the 
presence of total coliforms in the distribution system. 

• Total coliforms are a group of closely related bacteria that 
are (with few exceptions) not harmful to humans.  Origins of 
total coliform bacteria can include untreated surface and 
ground water, vegetation, soils, insects and animal and 
human fecal material.

Sampling & Total Coliform Rule
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• How Total Coliforms Occur in Drinking Water
• Coliforms can break through the treatment process from 
source water

• Coliforms regrow, typically in biofilms, from low initial levels 
with the result of a recontamination of treated water within 
the distribution pipeline system

Sampling & Total Coliform Rule
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• How Total Coliforms Grow in Drinking Water
• Most coliform growth is thought to occur in biofilms on distribution 
pipe surfaces and contribute to loss of distribution system 
disinfectant residuals, increase bacteria levels, reduced dissolved 
oxygen, taste‐and‐odor changes, red‐or‐black water problems, etc.

• Temperature – on average coliform bacteria occurrences are 
significantly higher when water temperatures are greater than 59⁰F

• Maintaining residuals of .2 mg/L (ppm) free chlorine and .5 mg/L 
(ppm) chloramines can limit and control coliform occurrences

• Researchers report the average density of coliform bacteria is 35 
times higher in free chlorinated systems vs chloraminated systems

Sampling & Total Coliform Rule
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• Why sample for Total Coliforms?
• Because total coliforms are common inhabitants of ambient 
water

• May be injured by environmental stresses (e.g., lack of 
nutrients) and water treatment (e.g., chlorine disinfection) in 
a manner similar to most bacterial pathogens and many viral 
enteric pathogens (cholera)

• EPA considers them a useful indicator of other pathogens 
(e.g. fecal coliform, e‐coli) 

Sampling & Total Coliform Rule
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• Why sample for Total Coliforms, cont.?
• More important, for drinking water, total coliforms are used 
to determine the adequacy of water treatment and the 
integrity of the distribution system

• The absence of total coliforms in the distribution system 
minimizes the likelihood that fecal pathogens are present

• Total coliforms are used to determine the vulnerability of a 
system to fecal contamination.

Sampling & Total Coliform Rule



Revised Total Coliform Rule 
(February 2013, Page 15)

Dedicated Sampling Stations
“…EPA is specifically allowing the use of dedicated sampling 
stations for the following reasons:
• To reduce potential contamination of the sampling taps. 

Utilities will have more control to prevent contamination of 
the sampling tap by preventing its use by unauthorized 
persons and allowing no routine use of the tap except for 
sampling.
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EPA UPDATE



• To facilitate access to sampling taps. Currently systems may be 
constrained by where they sample, e.g., only at public 
buildings or in certain individual customer’s house.

• To improve sampling representation of the distribution 
system. Allowing dedicated sampling taps in areas where 
systems have not been able to gain access will facilitate better 
sampling representation of the distribution system.”

Kupferle 2018

EPA UPDATE
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Steps for taking a Total Coliform 
Water Sample

Collecting Water Samples
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1. Hand Hygiene
– Latex gloves are the best method of hand 

hygiene
– If gloves are not available, then wash hands as 

thoroughly as possible with soap and water or 
use a hand sanitizer

Collecting Water Samples
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2. Avoid Contact with unsterile objects
– Ensure your fingers, clothing or other unsterile 

objects don’t touch the interior or mouth of the 
container, or the container cap 

Collecting Water Samples
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3. Remove the nozzle cap if using sample 
station or aerator if using sink faucet

– Avoid taking samples from swivel faucets
– Avoid faucets leaking at handle
– Avoid faucets with attachments (hose/aerator)
– Avoid faucets used for food preparation
– Avoid taking samples from threaded outlets
– Never take a sample from a fire or flushing hydrant or any 

unit that drains to ground

Collecting Water Samples
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4. Sterilize the sampling outlet
– Flaming the tap is most effective method

• Blow Torch or Cigarette Lighter
• Heat the faucet, don’t burn it
• Run flame back and forth over faucet several times

– Chlorine bleach solution
• Immerse  the outlet for a couple of minutes

– Spray or immersion method

Collecting Water Samples
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5. Run water before taking sample
– If using home tap, run from 5‐15 minutes to draw 

sample from main
– If using sample station, run from 2‐5 minutes 

depending on how far the sampling site is from 
the main

Collecting Water Samples
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6. Prepare to take a sample
– Reduce the water flow to a ¼” stream in 

diameter with no air gaps
– Do not touch the inside edge and threads of 

either the bottle or the cap
– Do not rinse the bottle before taking sample 

because a chemical preservative is intentionally 
added (sodium thiosulfate)

Collecting Water Samples
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7. Taking the sample
– Carefully unscrew cap , leaving it facing 

downward. Do not set the cap down. 
– Do not breathe in the direction of the sample, 

turn head to side as sample is being collected
– Fill a prepared laboratory container as instructed 

by the lab. Hold the container at an angle to 
reduce aeration

Collecting Water Samples
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7. Taking the sample, cont.
– Two methods of filling the container

• Fill the container until there is a curved surface to the 
water top

• Fill container leaving to fill line or ¾” from the top to 
allow lab technician to adequately mix the sample

– Replace cap as quickly as possible

Collecting Water Samples
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8. Storage and Shipping
– Place sample in a cooler with ice/ice packs when 

transporting, store in refrigerator
– Send sample to lab within 24‐48 hours of 

collecting

Collecting Water Samples
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Selecting Sampling Sites

Dedicated Stations versus Private/Public Taps
Private/Public Taps –

Advantages
– No cost per site
– Positive PR with community (?) 

Private/Public Taps –
Disadvantages
– Unsecured sites (multi use)
– Samples from site plumbing
– Increased liability issues
– Limited access
– Possible increased chance of 

false positives
– Higher chance of tap 

contamination
– Ever changing sampling sites 

and re‐approval process



Dedicated Stations versus Private/Public Taps
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• Dedicated Stations  ‐
Advantages
– Secure site (not shared)
– Samples from water main
– Reduced liability issues
– 24/365 access
– Reduced chance of false 

positives
– No cross contamination issues
– Easy above‐grade maintenance
– Set site approved plan that 

does not change

Selecting Sampling Sites

• Dedicated Stations  ‐
Disadvantages
– Higher initial costs
– Routine cost of maintenance
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Kupferle Sampling Products

Eclipse MainGuard
MainGuard  #94WM / 
#95WM Sampling 

Station 
(fits inside a water meter 

box)

MainGuard #66 
Series  Sampling 

Stations

Eclipse  #88 Series  
Sampling Stations

Eclipse  #82 Series  
Sampling Stations

EPA Surveillance & Response System
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Eclipse #88 Series Water Sampling Stations

Model #88 
(cold climate)

Model #88WC
(warm climate)

Model #88-SS 
(cold climate)

Model #88WC-SS
(warm climate)
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Eclipse #88 Sampling Station

FEATURES
• Specifically designed and engineered for safe sampling
• Allows for sampling directly from your water main
• All brass waterway (no corrosion)
• Unthreaded sampling and nozzle with protective cap
• Secure, lockable aluminum-cast box (optional plastic casing)
• Any depth of bury available
• Brass siphoning vent-tube ensure no cross contamination
• Fully serviceable from above ground – no digging!

SPEC VIDEO

Electric Evacuation Pump
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Eclipse #88-SS Sampling Station

FEATURES
• Specifically designed and engineered for safe sampling
• Allows for sampling directly from your water main
• All surgical stainless steel waterway (no corrosion)
• Unthreaded sampling nozzle with protective cap
• Secure, lockable aluminum-cast box (optional plastic casing)
• Any depth of bury available
• Brass siphoning vent-tube ensure no cross contamination
• Fully serviceable from above ground – no digging!

SPEC VIDEO

Electric Evacuation Pump
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Eclipse #88WC Sampling Station

FEATURES
• Specifically designed and engineered for safe sampling
• Allows for sampling directly from your water main
• All brass waterway (no corrosion)
• Unthreaded sampling nozzle with protective cap
• Secure, lockable aluminum-cast box (optional plastic casing)
• 1” flushing capability
• ¼” petcock sampling point

SPEC VIDEO
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Eclipse #88WC-SS Sampling Station

FEATURES
• Specifically designed and engineered for safe sampling
• Allows for sampling directly from your water main
• All stainless steel waterway (no corrosion)
• Unthreaded sampling nozzle with protective cap
• Secure, lockable aluminum-cast box (optional plastic casing)
• 1” flushing capability
• ¼” petcock sampling point

SPEC VIDEO
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Eclipse #82 Series Water Sampling Stations

Model #82 
(cold climate)

Model #82WC
(warm climate)
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Eclipse #82 Sampling Station

FEATURES
• Specifically designed and engineered for safe sampling
• Allows for sampling directly from your water main
• All stainless steel waterway (no corrosion)
• Unthreaded sampling nozzle
• ½” mechanical temperature control valve
• Freeze proof to -20⁰F (both functionality and freeze protection)
• Secure, lockable UV resistant enclosure
• 2” flushing capability
• ½” sampling point

SPEC
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Eclipse #82WC Sampling Station

FEATURES
• Specifically designed and engineered for safe sampling
• Allows for sampling directly from your water main
• All stainless steel waterway (no corrosion)
• Unthreaded sampling nozzle
• ½” mechanical temperature control valve
• Freeze proof to -20⁰F (blow‐off and sampling point may 
become inoperable)

• Secure, lockable UV resistant enclosure
• 2” flushing capability
• 3/8” sampling point

SPEC VIDEO
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MainGuard #94WM / #95WM Series
Meter Resetter Sampling Stations

Model #94WM Model #95WM
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MainGuard #94WM Sampling Station
FEATURES
• Specifically designed and engineered for safe sampling
• All brass waterway
• Fits into standard water meter box
• Spring loaded valve lets operator obtain sample standing up
• Custom-fitted O-ring PVC valve cover standard
• Threaded valve makes it easy to attach/detach sampling rod
• Water is pulled from the water main side of the meter
• All brass sampling rod and case for easy transport
• Standard dual-check valve
• Fully serviceable from above ground – no digging!

SPEC

Course thread nozzle
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MainGuard #94WM Sampling Station
FEATURES
• Specifically designed and engineered for safe sampling
• All brass waterway
• Fits into standard water meter box
• Spring loaded valve lets operator obtain sample standing up
• Custom-fitted O-ring PVC valve cover standard
• Threaded valve makes it easy to attach/detach sampling rod
• Water is pulled from the water main side of the meter
• Sampling rod and case for easy transport
• Optional dual-check valve
• Fully serviceable from above ground – no digging!

SPEC

Course thread nozzle

Adjustable horns Removable and 
Replaceable horns
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MainGuard #66 Series Water Sampling Stations

Model #66 
(cold climate)

Model #66WC
(warm climate)

Model #66MB
(wall mount)
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MainGuard #66 Sampling Station

FEATURES
•All surgical stainless steel water way and parts
• Fabricated aluminum lockable enclosure
•Covering lid and side shields for protection when taking samples 
•Vinyl outlet caps to keep out contaminants
•No drain valve to prevent cross‐contamination 

SPEC VIDEO

Electric Evacuation Pump
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MainGuard #66WC Sampling Station

FEATURES
•All surgical stainless steel water way and parts
• Fabricated aluminum lockable enclosure
•Covering lid and side shields for protection when taking samples 
•Vinyl outlet caps to keep out contaminants
•No drain valve to prevent cross‐contamination 

SPEC VIDEO
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MainGuard #66MB Sampling Station

FEATURES
•All surgical stainless steel water way and parts
• Fabricated aluminum lockable enclosure
•Covering lid and side shields for protection when taking samples 
•Vinyl outlet caps to keep out contaminants
•No drain valve to prevent cross‐contamination 

SPEC VIDEO
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EPA Surveillance and Response System

A Surveillance and Response 
System (SRS) supports monitoring and 

management of distribution system water 
quality. Drinking water utilities can use 
an SRS to detect and respond to water 

quality incidents.

Kupferle manufactures Intelligent 
Monitoring and Flushing Stations as well 

as Sampling Stations covering 4 of these 7 
areas of an SRS; assisting water utilities in 

monitoring, improving and maintaining 
water quality for their customers. 
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Electric Evacuation Pump (#EEP)

• 12 volt NiCd recharable battery pack (1.25 
hours runtime)

• Self-priming pump with capacity of 
pumping 4.5 liters per minute (evacuated a 
22’ DOB sampling station in less than 35 
seconds!)

• Connecting hoses for both standard and 
extreme cold climate units

• Wall charger
• Hard shell case

#88 | #88-SS | #66



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018



Kupferle 2018


