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Topics to Discuss 

Overview of water 
system 

 Frazil Ice Event 

Moving  Forward 

Emergency Plan 
Update 

 Suggestions 
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Avon Lake Water System 

Provide water to 200,000 people in a 600 sq. 
mile area, 7 counties 

85 % produced going to bulk customers - avg 
day 21 MGD, 50 MGD  rating 

Avon, Sheffield, Sheffield Lake, RLCWA, North 
Ridgeville, Medina County, Medina City 

Only charge 10% more to bulk customers 

Two major Transmission Lines 

Pressure system 



January 7, 2014 – January 9, 2014 



Frazil Ice 

 Frazil ice is a collection of loose, randomly 
oriented needle-shaped ice crystals in water. It 
resembles slush and has the appearance of 
being slightly oily when seen on the surface of 
water. It sporadically forms in open, 
turbulent, supercooled water, which means 
that it usually forms in rivers, lakes and 
oceans, on clear nights when the weather is 
colder, and air temperature reaches –6C (21°F) 
or lower. (Wikipedia) 



Frazil Ice Cooling Rate 



Frazil Ice forms 



Frazil Ice Formation 

 Formed only in areas of open water 

 Formed in turbulent water 

  Flow velocity 

  Wind mixing 

 Formed in supercooled water 

  -.01°C to -.02°C  

My boss calls it voo doo science 



Frazil Ice Blockage 

Occurs as supercooled water enters an intake 
and builds ice on intake because: 

 Intake surfaces in contact with supercooled water 
can cool below freezing. 

 Once cooled, ice can adhere to surfaces. 

 Frazil ice contained in water can adhere to growing 
ice on surfaces. 

 Heat convection from frazil ice to surfaces enables 
further growth. 



Intakes 

54 inch concrete pipe with dual funnel – 2200 
feet long –  covered by 20 feet of water – 
installed 1995 

36 inch concrete pipe with single funnel – 
1800 feet long – installed 1960 

Old 24 inch auxiliary intake out of service 

 Feed potassium permanganate to both cribs 
via 1.25 inch pvc line 





The Event 

~9 p.m. Tuesday, 1/7/14 

WFP manager called in because he was unable 
to draw in enough water into wet well. He called 
in several staff members to resolve issue. 
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The Event – cont’d 

Overnight, 1/7-1/8 

As intake flow decreased, backwashed and air 
sparged intake. Helped increase incoming flow, 
but did not clear blockage. 
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The Event – cont’d 

Tuesday night  and Wednesday, 1/8 

Backflushed intake lines by using water from 
sedimentation basins 

Used transfer pump (10 MGD) that is used to 
recycle water from tube settler cleaning 

Pumped water through pump into raw wet 
well 

Backflushed at least a dozen times and always 
had some flow – 5-9 MGD 



The Event – cont’d 

Tuesday night  and Wednesday, 1/8 

During backflushing the plant is not producing 
water for clearwells 

 Thus exhausting more of storage that is left in 
clearwells 

Used about 250,000 gallons of water per 
backflush 

Had three of four sedimentation basins empty 
at one time 



The Event – cont’d 

Wednesday, 1/8 

Always had water to maintain minimum 
pressure and supply in Avon Lake System 

Also supplied Avon during most of the event 
which does not have another emergency 
connection 

All of our bulk customers have elevated 
storage 



The Event – cont’d 

Wednesday, 1/8 

 Turned off ETL pumps ~midnight & notified 
Sheffield Lake & Sheffield Village to start drawing 
more from Lorain & Elyria. Reversed flow from 
Sheffield Lake to draw in some water. 

 ~8-9 a.m., decided Avon Lake customers should 
be requested to conserve. 

 Throughout day, interacted with bulk customers, 
some Avon Lake commercial customers, OEPA, 
media. 
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The Event – cont’d 

Around midday, OEPA suggests pumping a brine 
solution out to intakes to possibly help. Initially 
looked promising but could not sustain gains. 

OEPA contacts Coast Guard to request ice 
breaker/provided information regarding 
possible air boat in Sandusky area. 

Mid-afternoon, began investigating pump-
around solution. Determined it was best 
solution and began focusing all resources on 
implementing. 



The Event – cont’d 

Xylem Dewatering Solutions (Painesville), 
Kendera Construction (Avon Lake), Lake Erie 
Diving (Mentor) all worked hand-in-hand with 
staff to implement solution. 

~11 p.m. First bypass pump operational, 
pumping ~2mgd. 

Emergency pumping not only supplied water it 
helped by putting extra head on intakes 



The Event – cont’d 

Thursday, 1/9 

Got 2nd & 3rd pumps running between 2-3 
a.m., yielding ~7mgd – 8mgd. 

During next 2 hours, the changed pumping 
rate allowed intake ice to dislodge/melt. 

By 5 a.m., pumping ~25mgd. 

During next few hours, allowed RLCWA to turn 
their PS back on & turned on ETL pumps to 
begin refilling Island Rd & Spieth tanks for 
Medina, Medina Cnty, & RLCWA. 

 

 



The Event – cont’d 

6 a.m. first electronic message to residents 
regarding resumption of normal water 
consumption (~7:45 a.m. CodeRED call). 

Throughout day, interacted with bulk 
customers, some Avon Lake commercial 
customers, media. 

Entire event <36 hours (<42 hours including 
tank refills). 









Challenges during the Event 

News Media  

 Lorain County – State of Emergency 

Conference Calls with agencies 

Communicating with customers 

Communicating with our bulk customers 

Visitors 

 Lack of food and rest 



Communication  

Code Red 

 Social Media is amazing – we use all the time 
and 100’s of responses 

We have a Communication Specialist - Elana 
West 

Todd Danielson is excellent with the press 

Made national and a lot of local news 

 







Path Forward 

 Immediate: 

 Modifying ability to backwash intakes 

 Modifying intakes and intake structures 

 Modifying operations regarding filling and drawing 
from tanks 

 Renting 1 pump as onsite backup 

 Relationship in place with pump supplier 

 



Path Forward—cont’d 

 Longer term – Will improve ability to bubble air 
at intakes. Considering: 

 Intake grate modifications, possibly heating 

 Add’l intake (required beyond 60mgd) 

 Add’l clear well capacity (required beyond 50mgd) 

 Add’l elevated storage within A.L. 

 Interconnection w/other water producers 

 



Lessons learned 

We will go to emergency pumping sooner 

Make sure Emergency Plan is updated and 
relevant 

 Looking at ways to backflush more effectively 

 Intake improvements needed 

Get food more often and rest your employees 
if possible 

We had our diver on site: Pat Murphy – Lake 
Erie Diving – was a good move 



Suggestions 

 Have your intakes maintained and inspected at 
least bi-yearly and they do require maintenance – 
video DVD 

 Review your intake plans 
 Update and try out your emergency plan and 

notify critical users to make sure you have correct 
contacts 

 Use Social Media? 
 Establish relationships with the news media 
 Establish contacts with people or contractors that 

can help you 



Questions 

 Steve Heimlich 

Water Plant Manager 

Avon Lake Regional Water 

440-933-3229 work 

440-935-6404 cell 

 sheimlich@avonlakewater.org 

 avonlakewater.org 
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