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Current Problems Cleaning Options



Regulations require systems to operate 

cleaner and more efficient. 

Risks include:

• Sediments
• Taste & Odor

• Customer Complaints

• Deposits
• Loss of Capacity

• Increased Pumping Costs

• Biofilms
• Increased Disinfectant Byproducts 

• Higher Chlorine Dosing

• Iron and Manganese
• Emerging Manganese Risks and Concerns

Current Problem



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=JqSuRKVUstWeYM&tbnid=QkJQh3Clyx2ofM:&ved=0CAUQjRw&url=http://www.water.ncsu.edu/watershedss/info/turbid.html&ei=T8_XU4jTMM3soASezoFI&bvm=bv.71778758,d.b2U&psig=AFQjCNGS7vE0k6v-ZJm_q9r6c5a1THqDxg&ust=1406738543302887
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=JqSuRKVUstWeYM&tbnid=QkJQh3Clyx2ofM:&ved=0CAUQjRw&url=http://www.water.ncsu.edu/watershedss/info/turbid.html&ei=T8_XU4jTMM3soASezoFI&bvm=bv.71778758,d.b2U&psig=AFQjCNGS7vE0k6v-ZJm_q9r6c5a1THqDxg&ust=1406738543302887
http://www.towerscan.com/pipe_scanning.htm
http://www.towerscan.com/pipe_scanning.htm


Traditional Cleaning Techniques

Flushing / UDG
Operational Challenges:

• Inefficient Scouring

• High velocity flow rates 
needed 

• High Water Waste



Foam Swabs

Traditional Cleaning Techniques

Operational Challenges:

• Bends, changes in 
diameter or butterfly 
valves

• Excavation to launch 
and receive pigs

• Disinfection required 
post clean

• Interruptions to supply

• Aggressive could lead 

to pipe damage

Poly Pigs
Foam Swabs Poly Pigs

Operational Challenges



What is Ice Pigging?



• Ice Pigging harnesses the 

characteristics of a semi-

solid material

• Semi-solid material that can 
be pumped like a liquid …..... 

• But behaves like a solid 
once the pig is formed in the 
pipe

How Does It Work?



Controlling the semi-solid state

Brine Solution

• Tap Water

• Salt
• Food Grade, NSF

• Typically 5%

• 75% to 90% ice

• 24-27
o
F

To maintain the correct consistency 

of the Ice Pig during an operation a 

freezing point depressant is used 

Proprietary Blend

• Dihydrogen Monoxide

• Sodium Chloride



Ice Pigging in Practice:



Flushing Comparison:



Cleaning Capabilities
• Iron

• Manganese

• Sediments

• Biofilms

• Fats, Oils, Greases 
(FOG)
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Ice vs. Mayonnaise 



Ice Pigging in practice 



The Equipment: 10T – 2700 Gallons

10T Ice Delivery Rig (2,700 gallons)

Ice Generator Ice Production



2.2T  Demo Unit & 5T Ice Machine

The Equipment



The Equipment

Flow Analysis System

• Flow

• Pressure

• Conductivity

• Turbidity

• Water temperature



Site Schematic: Potable Water



Primary Insertion:  Hydrant



Other Insertion Options: via Tapping

• Tapping • Meter Vault

• Pig Launch

• Air Release Valve



Extraction Point



Discharge



Site Schematic: Sewer



Results of the process:

PVC:

Before              After

Cast-Iron

Before 

After

Tuberculation 

untouched but 

biofilm and 

sediment removed



Results: What Comes Out?

Sample from front 

of  pig 

Sample from 

middle of pig as it 

carries through 

sediment

Sample at end of 

pig where water is 

clean again



Project Consideration



AWWA Distribution System Issues Webinar:  April 25, 2012



Ideal Applications

Where to Utilize Ice Pigging?

• Ground water: Iron & manganese

• Surface water: sediments & biofilm
• Disinfectant residual drop in areas of the system?

• Flushing too often

• Pipes that can’t be cleaned with traditional techniques:
• Multiple diameter changes, bends, etc.

• Mainline butterfly valves or other possible obstructions

• High Risk Pipe: Railroad crossing, creek crossings, force mains

• Critical pipe / Minimal time to complete project



Project Planning

Desktop Study

Estimate ice quantities



Ice Pigging with 10T Rig

6" 8" 10" 12"

Max/Day 

(FT)
Max/Day (FT) Max/Day (FT) Max/Day (FT)

PVC/AC 12000’ 7000’ 4500’ 3000’

CICL/DI 9300’ 5280’ 3300’ 2300’

CI Unlined 6300’ 3500’ 2200’ 1500’

Capabilities



Barriers 

Is Ice Pigging Expensive?  
• Consider the cost difference of cleaning once every 5-10 years 

compared to operational and non-revenue water of flushing regularly.

Will Ice Pigging work in my system? 
• Several hundred projects across the nation 

• 2”-24” diameter pipe cleaned 

• Removed over 700 lbs./mile of sediment

• Numerous case studies and references available.

Budgeting? 
• Options available for multi-year projects to take advantage of lower 

mobilization costs, economies of scale, and flattened annual fee. 



- Summary 

• Efficient rapid and environmentally friendly

• Combines operational benefits of flushing with the impact of 

solid pigging

• Ice Slurry injected through existing hydrants

• System pressure pushes ice through complex water networks

• Suitable for pipes of all size and material

• Exceptionally low risk

• Produces quantifiable results

• Harmless to public



For Additional information:

Jeff Austin

503-713-8823

jaustin@utilityservice.com

www.utilityservice.com

Questions? 



• 12,200ft of 6 & 8 inch 

cast iron

• Ongoing pipe scale 

destabilization problem 

resulting in the release 

of accumulated materials

• Average sediment 

removal of 312 lbs per 

mile of pipe

Longview, WA



Longview, WA



“Flows returned to design spec –

An increase of 445 gallons per 

minute”
Robert Wells, Town of Middlebury Wastewater Superintendent     

“traditional pigging proved to 

carry too many potential issues 

of catastrophic failure which we 

were not willing to gamble with”

Middlebury, VT

• 12,000’ of 18” PVC Sewer Force Main - 9 runs



• 11% Increase in flow rates

• Returned pipe to original design capacity

• 2014 ACEC/Vermont Grand Award Winner

Middlebury, VT



“We have been consistently flushing these lines but it 

was having little to no effect.

The ice pigging technology was quick, efficient and very 

effectively cleaned out the siphons. We now have a flow 

rate consistent with the design spec.”

I consider ice pigging to be a superior, exceptionally low 

risk method to clean sewer mains that otherwise could 

not be cleaned without risk of major disruption to the 

system.

We are now looking towards a regular cleaning 

program using ice pigging to ensure we do not suffer 

large sludge build-ups in the future” 

Jerry Phillips – Western Hills Water District Manager

Western Hills, CA

Delta Mendota Aqueduct

• Type of Main: Gravity sewer siphon 

• Length of main: 2 x 1,400Ft 

• Diameter and material: 12” & 14” HDPE

California Aqueduct

• Type of Main: Gravity sewer siphon 

• Length of main: 2 x 3,151 Ft 



Ice Pigging
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Project Planning

Needed Info: 

• Main diameter, material, & length

• Sewer/Raw/Potable?

• Water temperature in main

• Operating flows & pressures

Maps/Sketch/Drawings

• Location of: 
• Valves hydrants, or other access

• Diameters and changes

• Lengths between locations 



Project Reporting

Visual Evidence of Cleaning



Filtering



Project Reporting



Sewer Force Main

• 7 miles of  6-inch PVC 

• 5 x 10T loads of ice

Before ice pigging;

Two pumps ( 20Hp & 15HP 

running with a flow of 45-50 gpm

Post ice pigging;

One pump flowing 120 gpm

“ Plans to build a second lift station 

at mid point of force main, at an 

estimated cost of $300K shelved”

Case Study – Sharpsville, IN



Case Study – City of Cambridge, 

Ontario
“the build-up accumulated over 

the course of the 40 to 50 years 

since their original installation” 

Statistics

King St. Force main;

327 LF x 6” PVC Force Main

Preston St. Siphon:

3 barrels – 12”, 18” & 20”

Todd St. Siphon:

2 barrels – 12” & 22”

Grand Ave, Siphon:

2 barrels – 20” & 28”

Length of siphons all approximately 400 LF



Case Study – City of Cambridge, 

Ontario



Case Study – Danbury NC
Problem: 

• Water system 30 years 
old

• Build up of Manganese 
and iron

• Discolored water 
complaints

• Heavy sediment build 
up

• Insufficient water 
storage for other 
cleaning techniques

• Flushing not an option



Case Study – Danbury NC

“Water quality has been 

greatly increased and 

customer complaints have all 

but disappeared”
Mark Delehant – Director of Public Works Stokes County NC



Chilling Questions?

Jeff Austin

(503) 713-8823

jaustin@utilityservice.com



FAQ – Thermal Shock

Photos of the one exposed section and the attached

Strain Gauges and Temperature Sensors





Waste Water Results



Service Lines


