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Water Intake
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Introduction — Tlewn of St. Anthoeny.

Tewn off St. Antheny’s Water System

What Is' lce Erazzling/shelling

a. Tiime of the year

. Numiber of Incidents

c. What affiects does It have on the
cCommURILY,

d. Hew IS It detected

e. How do we correct the Issue

. Leng term selutiens

g. Funding/Application/next steps

Conclusion - Questions



Introduction

Incorperated in'1945

2206, populatien

Senvice Center — Cook's Harbour te; Goese Cove
(5000 people)

Large: PUSINESS SEecior

Provincial/Federal offices



Introduction

CINA/Celd Sterage/Hospital/St. ARtheny.
Sealienadss Itd:

FOWRI IS responsikle: o)
= Public \Works,
s Parks and Recreation,
= flourism and: Develepment
s Velunteer Eire Department

17 employees

Annuall budget of appreximately: 2 million dellars



Town of St. Antheny’s Water
SyStem

Fhe iewn has a surface seurce (St. Antheny.
Pend): Seconadanry source (Western Long Pond)

Intake extends; approximately: 100 feet and Is at
a depthrof 25 feet.

he plastic Intake pipe Is secured 1o a crip, thalt
Keeps It ofif the: bettom and a PUeY: IS Used! e
locate therline.



Town ofi St. Anthony’s \Water
System

Erom the: intake, wateris than feditnreugh: the wet well
and screens hefore flowing te eurr chiorine bullding.

The 12 inch water main than extends approxinately: 2
ki Before hranchingl Inte) st separate lines; that carry/
Water threughouit the community: andiinte approximately
1000 iemes anael 100/ BUSInesses.

Winter flow: rate: IS approximately: 2500 lt/minute -
Summer flew: rates increase’ to 7000 It/minute

Staff' check for chlerine residuals, 365 days ofi the year.
Wihen aniIssue arises we |mpose a ol order advisery

and walt for gevermment senvices to lift the hoeill acviSery.



Picture: of Wet \Wellland Poend






Wihat Is' Erazil Ice/Shelling

Erazilfice isia collection ofi loese; randomiy
eriented needle-shapead I Water:.

It resembles siiisld anaihas therappearance: of
PEeIng slightly oy WHAER SEen| 01 the suklace: of

\WELET:.

It spoeradically forms 1n epen, turbulent,
Water:


http://en.wikipedia.org/wiki/Ice
http://en.wikipedia.org/wiki/Crystals
http://en.wikipedia.org/wiki/Slush_(snow)
http://en.wikipedia.org/wiki/Supercooling
http://en.wikipedia.org/wiki/Supercooling

Frazil Ice Forming at St.
Anthony Pond




Wihat Is Erazil Ice/Shelling

We explaini it more simply as; Wien the Wind comes from a
Northenly direction It brings sleh and' ice towards eur intake. The ice
forms aleng the shore and begins to retract towards the intake.
Once It reaches the area areund the top ofi our Intake pipe, the
suction created by the intake pulls the ice: Inte the intake and ferms
a glol eff Ice/slushr that blecks the main line and cuts of all water
flow to the 1000 hemesi and businesses in St. Anthoeny.

This situation usually: eccurs,in late fall or early winter, when the
temperature Isiareund -10, winds are high and about 4: ami in the
morning.

This is the worst pessible scenario. It Is dark;, cold, windy and
dangereus. Residents are awakeningl ter no water!!



Frazil lce on a Johnson Screen




Frazil Ice on a Johnson Screen



Hew: do We' detect: the pronien?

Petection is difficult;, we nemmally, discover the
ISSue enly: after it has eccurred. It is usually:
detected by an employee: or esident Whe is up
ealily in thermerning prepanng for Werk and they,
dISCOVEr they: have ne Water in thelr heme.

Uponi receivingl netification that Water Is' lest: to
the fewn, Puklic Werks, stafifi Immeaiately begin
the precess off determining the cause and seon
start the trek te the Pond.



Action Taken

In the:meantime, effice: stafift members are called back to
start notifying| vVarous: groups of the: situation,, suchi as;
Government Senvices, Council, Municipal Affairs,

Emergency. Committee (Stand by), media, bUsinESSES
and hespital, etc..

Organization would than need to make; provisions: to
protect Its own Gperation/Business.

Eer example’, dunng our most recent event, Lak-Grenfell
IHealthr Authority: had ter take steps 1o prepare dialysis
patients fier a pessikle medivac te St. Johnrs.



How Is the I1ssue Corrected?

©Once stan deter rﬂlnes that water lost IS a result of
ICE ElazzZiing at the intake.

Tow staff woula }han determ| ertihne salest and
qwc MEaNS 0 correctlrhgt e sitbation.. Inall
as St |s IVOIVES %e]ttln the m |n ntake line out
?ne[ e water/Ice and frreeing the razil icefirom: the

as} 10ryears the lown has lost ItS Water due

razzlln I]Ta]prommatel 5 times.

occurren es S DE More revajl In recent
ears andwe feeIt at It IsTduer o the changing
gather conditions.



Occurrences .. How: they were
Corrected?

Our mest recent Incident occurred en December 31°t, 2010.
Conditions at the time: St. Antheny pond wWasi epen frgid water wiih
frazil ice ferming at the near end towards the: intake. Temperature -
10, wind-chill =20, winds, appreximately: 501 km), snew oni the ground.
(The day previous December 30, 2010 staff was, at the pond to
calry out an| Inspection and' everything was: fine)

10 correct the preblem,, stafii placed a boeat n the water and hegan
the task eff reaching the buey. TWo of eur employees are divers and
nave access te)Wet suits that they wear whlle performing| this Work.
As well; everyone invelved isirequired terwealr safety flotation

devices before venturing onte the ice or getting 1n the boat.



How Is the Issue Corrected,
Cont?

Werkers laeat thelr way ter the buey: hut hecause of high Winds; they.
couldn’t maimtain thelr positien, let alene pull the'intake ouit ofi the
Walter.

Due to the associated risks, staff came ashore and decided tor walrt
for the winds, to drep, or for more Ice to form.

Eventually the: ice formed eut to the buoy and the hoat and motoer
was launchedagain infan attempt te pull the buey. Still ne luck:

I a desperate attempt to raise the intake, a repe; Was conmnected to
a vehiclerand Intake Pipe was pulled sideways. The moevement
caused the loesening ofi the frazl ice and water hegan te) flow.

Line Is' presently ouit ofi 1tsr normall lecatien and will net e corrected
untl spring 2011.



How Is the i1ssue Corrected?
con’t

Onr anoether eccasion In 2008, stafi used! chaimsaws to
cUt aice trenchi the length off the: pipe.

With therhelp off weneh, stafii raised the blocked line eut
Off the water:.

Staff tham wheeled the Steam: Jenny. ente) the: Ice surface
and fireed the Erazil Ice bleckage with: steam.

I boethrincidents, water was lest 1o the community for a
perod off 8'— 12 hours.












What affects does it have on
EUIF communIty?

Medicall Services
Equipment malflnctions
Patient care Is Jeopardized
Surgeries and precedures have tor e cancelled
I Seme: cases patients have te) he flewn out ter other
fiacilities;for care.

Boell\Water AdViSely
Costs asseciated with placement and remoeval off advisory.
Costs Incurred By husinesses andl ether organizations

Eire Elow: eliminated
Pumper Trucks are on back up



Ot

con't

ner Concerns

- Eear off maimiline and senvice lines freezing
. Eealr ofi eld lines; collapsing

» Stafii Safety.

. |Loss of Business

- No other means; fier Water

- e whoele community cemes, tera stamnd still



Possible Measures to Reduce Frazil Ice on

Intakes

m Extend intake farther from shore

m Position intake in deeper water

= Reduce intake velocities

= Use vibration to free buildup of frazil ice

m Heated screens

m Provide a coating system on screens

m Back flow with air to dislodge frazil ice buildup
» Install baffle plate to intercept frazil ice
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Vee-Wire Intake Screens

m Reduce intake velocities

m Screen slot sizes range from 0.01 inch to 1.0 inch

m Screen diameters range from 12 inch to 84 inch depending on flow
and pressure drop requirements

m Vee-Wire technology helps prevent screens from fouling promotes
effective backwashing




Typical Intake & Screen Arrangement

m Install vee-wire intake screen
m Extend into deeper water

¢

!

U
|

.[

24 inch Dia. Johnson Screens " Extéhding Intake
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Proposed Intake for the Town of St. Anthon

Extend intake by approximately 40 ft

Install 24 inch vee-wire screen

Install frazil ice shield above screen

Install air flush line for emergency backwash
Install a heat trace system

LOCATE, EXCAVATE AND CONNECT NEW
INTAKE PIPE TO EXISTING WITH 430 OFF 450

LOCATE, EXCAVATE AND CONNECT MEW BY
CONCRETE ANCHOR BLOCK TEE AND450mme DRESSER COUPLER SULING PASS LINE PIPE TO EXISTING WITH 450 OFF 430
05x0.5x0.5METRE | TEE, 450mmg DRESSER COUPLER AND 450 mm@
DIRECT BURY M.J. BUTTERFLY VALVE
BUETING VTAKE & 45lmnid EXETING CONCRETE | { o
N C.L INTAKE PIPE READWALL | _~JF_"| — o —
o 5 -‘4 S
I" _'Ir-:

- A
s L& S il &
\ - NEW 300 X 600 ML) REDUCER
|

FRAZIL ICE DEFLECTION SHIELD AND W.J. BUTTERFLY VALVE ~— A
JOHNSON SCREEN WATER INTAKE MODEL — WEW 800 QIFF 600 M.J. TEE
#T24 WITH AIR BACKWASH PIPE OR - '{ \
BPPROVED EQUAL ([DETAILS DWGS €28 C3) | Y- NEW SCREENING

CONCRETE ANCHOR BLOCK TYRE'A mﬁﬁé‘ﬂiﬂm BUILDING EXTENSION

AT 40m 0.C. {SEE DETAIL DWG. Na. C2) A

(SEVEN [7) REQUIRED) NEW 450 OFF 600 M. TEE : NEW 80° 600mmé2

-. f M. BEND
NEW €00 CFF 600 M1 TEE ! NEW 600mm@ BY-PASS LINE
500 EW 00mm DIRECT BURY
:T;?ND d M.J. BUTTERFLY VALVE

[THREE (3) REQUIRED]



Proposed Intake for the Town of St. Anthon

— WATER LEVEL

f ATANLESS STEEL FRAZL KE
OEFLECTION SHIELD ( SEE
DETAILS [T, B C7)

JOHKSCN ZCREEM WATER INTAE MODEL
&Ti2 WITH AlR BAGKWASH PIPE
[STAINLESS STEEL| OR APFROVED ECUSL

[SEEHCTE4)

Sommi HOPE DR11 HYDROBLRT
AR LINE {ATTACH T INTAKE PIFE
WITH STAINLESS STEEL ATRAPS
AT1EmEL)

{

450mm x &fimm [
FLANGES REQUCER

&iliimmi 1P
FLANGE ADAFTER

G0Cmmi KPS 80° BEND

00mmid HOPE DRAT J/

WATER INTASE FIFE —

e CONCRETE ANCHORBLOGK TYPE'
ISEE DETAL THIS DN )

~ STAINLESS STEEL FRAZLL ICE
DEFLECTION SHIELD { SEE
DETAILS DWG. No. C4)

_— JOHNSON SCREEN WATER INTAKE
MODEL #T24 WITH AIR BACKIWASH
PIPE {STAINLESS STEEL] OR
APPROVED EQUAL (SEENOTE 4)

FLANGE ADAPTER

— GALVANIZED SHACKLE ROUND
PIN TYPE WITH STAINLESS
STEEL COTTER PIN

16 % 400 GALVANZED T ' HARD BOTTOM LEVEL
SHOULDER EY2 BOLT VARIES)
CIW NUT AND WASHER ,/




Recommendations

= Avoid locating new intakes in coves or on shorelines where

prevailing north and north easterly winds tend to produce slush/frazil
Ice conditions

m  Where possible, maintain a minimum water depth to screen of 10 ft
= Maintain intake velocities below 0.5 ft/sec

m Install a baffle plate above the intake screen to intercept frazil ice
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Application/EUnding

he lewn: has recevead commitment freny Municipal
Affairs for funding te cerrect the prokliem.

OUur engineering firm NECEL has prepared an
estimate te complete this werk, $350,000.

ewn anticipates a Permission| te; ge; te; tender inl the
Rear future:

Our GeallIs; e commence Work tais summer,
ensurng that we donit have: this|Issue durng the
winter off 2011-12.



Conclusion

Fhank yeu for youi time
Questions
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