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Influential Factors

» Popular media — public perception
» Spatial variation — natural
» Agricultural impacts — anthropogenic

» Well issues — natural and/or maintenance
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TOURISM: International market targeted

FROM C1

“To have all those things in place
and then not hit a home run would
have been disappointing,” he said.
“] think I'm most proud that the in-
dustry took full advantage of what
was going on all around us.”

‘Calgary hotel rates have
grown for 21 consecutive months,
with overall occupancy up four
percentage points and weekend
‘occupancy up 3.8 points. Tourism

figures show that during the
first three-quarters of 2013, 134,515
‘more rooms were sold than the same
time in 2011,

Inthe wake of such a banner year,
the Conference Board is predicting
areturn to more modest growth in
visitor spending for Calgary — in
the range of 2.3 in 2013.

‘Williams said while it's unlikely
lacal attractions will see record-
breaking crowds again next year,

issf in the mind of
prospective visitors because of all

e publicity it received last year.

Tourism Calgary plans to ramp up
its international market efforts.

“We'w
ket in Calgary and Canada too long,"
Williams said. “We have to do better

at getting the overseas market.”
The Conference Board report

pengt at igar

says that with the U.S. economy

still vulnerable, and many parts of

Europe mired in recession, much

of the Canadian tourism industry’s
future growth is expected to come
from emerging uch a

Sergel Belski

of the booming local tourism picture.

China, India, and Brazil.

AsTi

ERCB

FROM C1

‘water was deemed * msngmﬁc:m,“
says Alberta Environment.

Alberta Environment will con-
tinue to monitor the contaminated
‘water “for some time” to make sure
the toxic fluids do not migrate or
spread underground, said depart-
‘ment spokesperson Jessica Potter.
If that happened, “we would have
to deal with it,” she Addnd.

RobMorgan, officer
for Crew Energy, said his company
con fracking on site to Caltex
Energy Inc, The operation was moni-
tored at the Crew Calgary office.

The company has been working
withthe ERCB and the environment
ministry since the incident and has
already changed its fracking process
to avoid any recurrence.

“Toxic fluids are m’wput downthe
well casing and cannot be released
until ports or openings in the casing
are far enough underground.

“If the casing does not go down
far ez then the toxic fluid is not
released,” he added.

Barter also said the ERCB did not
release details of the incident at the
time because the location was con-
sidered remote and there was no
impact on the public.

EWART: Fracking calls for a cautious approach

set for each region by Alberta

well and then failed to realize
ground, said the regulator ina
report released Thursday.

“There were multiple op-

About 40 cubic metres of
propane gel injected under-
ground remains there, so no

problem existed w]ndl could tre radius of the well site.
Albem

tafhydrauli

lelandf
protec- fluid, including ben-

Calgary H{

A visitor slides down the zipline at the Calgary vhich in its 100th year. 1ys the report. zene, toluene, ethylbenzene
drew almost three million visitors in 2012 and led y in tourism di Despite the infraction, nei-  and chloride.
ther the ERCB nor Alberta En- %
vironment is imposing fines SEEERCB, PAGE C5

Visitors to Calgary ope
wallets to tune of $1.4B

Comedy of errors
on frack job no
laughing matter

AMANDA STEPHENSON < F The Calgary Zoo, in part
CALGARY HeRALD Canadian 2012 visitor numbers  because of the popularity of
its new Pengum Plunge ex-
For the second straight year, Visitors  Change hibit, sh:
Calgary’s tourism industry record in place since 1088 and f‘\ environmental concerns
has led the nation in visitor  Toronto 99million  +L.7%  +47% ‘has already surpassed 1.4 mil- L with fracking — nobody is
spending growth. Montreal 79million  +09%  +3.5% Tion visitors this year. 1 y laughing
The Conference Boardof  Vancouver 53million  +14%  +4.3% “It has been a fantastic year Workers on the well site
Canada’s Autumn 2012 Travel Quebec City 45million  +0.7% +4.3% _ forus"said zoospokesperson 5 N failed to heed a number of

sonnel who were involved in this
particular circumstance are no
longer with the company.”

Inadvertent or not, Crew vio-
lated the Ieguhnm However, its
marching orders largely amount

FROM C1 Hydraulic fracturing involves to working to ensure it doesn't
injecting fluids under pressure happen again.
“Crew and the on-si i i d d rock i Alberta said mon-
‘company’s personnel did notad-  to caused.nﬂj torelease natural  itoring indicates only the lower
equately manage the risks ... there  gas or oil. More than 42 cubic aquifer, which is not used for
Calgﬂry firm D'K,h}fig . Arinkins wites were multiple opportunities to ‘metres of propane used by Crew  water supply, was contaminated
't be fined  source near the e e recognize that a problem existed,  in its fracking process couldn't with propane and other toxins but
WON'{ De fined -« mussatie sone w which could have preventedor  be recovered and remains under-  a shallower aquifer that's used for
over incident basin below it was contami- fllliehaf-:‘lnuh = the impact of The BRCB 40 ﬁ’:’g wellsin mf:;"“g popu-
nated, said ERCB spokesman ic fracturing operation required Crew to ted area wasn't affectes
Daren Barter, adding the event above the base of groundwater develop and implement a detailed Neither the ERCB nor Alberta
SHEILA PRATT inSeptember = émis.ir‘evaﬂﬂ Energy Re- plan to prevent um.\c ilar Incld:]x;t: EmmG anm intends to fine Crew
sources and Col nBoard.  occurring again. Crew must or GasFrac,
EGHONTON Jousat a .“.;:‘ﬁcg cure Inchlent § Crew, meanwhile, said itis “em-  provide to the ERCBthe analysis _The regulator said such inci-
panya Highti & barrassed” about the incident and geum groundwater mommrmg Al-  dents are rare among the sggu
changestoits  berta Tt
] e ""l‘z‘;‘;ﬁﬂ:ﬁ :i::gc;rg:;ﬁg é‘;ﬁi‘fl’l"y well-site monitoring and fracking o site. since 2008 Spo kﬁm:! Darin
‘e“‘m“"m“wvusmmar Hydraulic fracturing in- practices. In its own documents to address  Barter notes the ERCB's ability to
Grande Prairie last year, volves injecting fluids under It should. Injecting toxic chemi-  public concerns on the threatsto  issue fines is limited and there is
scoonding to an investigzj high pressure into under- cals at shallow depths that could gmundwamr. the ERCB states it abigger impact from halting pro-
tionbythe B Resourves  ground rock formations to impact the water supply is one of ‘has regulations that smc:)y limit  duction. .
c " "‘IBE’ d R WA OF frgtired 10 the cardinal sins of fracking. the depth of shallow “What we've found over 75
onservation Board. i “There’s no question of ourap-  distances to water wells, limit the yearswhen you slow
e O rml e [l [ortimoOesiyelan” S whmedacabiasl ampmy o ey b
= b rgan, the chief op- use of non-toxic performing their business is
relcased tozle fiuids st too - be used above the bass of erating officer for Calgary-based  fracture fluids to ensure ground- 2 bottom line impact,” Barter said.
shallow alevel inanaturalgas  groundwater. The level is Crew. “Pretty muchall of the per-  water protection.” “Although there isn't fine ... the

industry becomes safer when we
insist the company move forward
with action plans.”

In this case, the $5 million Crew
spent on the well produced a dry
hole.

Technologies to develop un-
conventional oil and gas, such as
fracking, have proliferated across
North America recently but have
proved controversial. Fracking
‘has been linked to groundwater
«contamination and causing small
earthquakes.

‘This month the ERCB released

and obviously very sorry.”

Last week, the ERCB concluded
awell blowout near Innisfail last
January that spewed 500 barrels
of oily liquid over a field was
caused by a company fracking a
nearby well. It said “communica-
tion” between a well fracked by
Midway Energy and a nearby well
operated by Wild Stream Explora-
tion caused the blowout.

No enforcement order was is-

a draft directive to address sub- sued because the action didn't

surface i d fracking violate in place at the
and invited public comments in time.

its review. anadian Asso- Barter said the problem at

ciation of Petroleum Producers
has voluntary guidelines for its
members that urge using addi-
tives with the least environmental
risks, protection of groundwater,
and disclosure of fracking fluids.
Crew, a mid-sized oil and gas
producer, acquired the well in its
takeover of Caltex Energy in July
2011 and said the operations were
being integrated when the inci-
dent oceurred. Morgan acknowl-
edged that “we're embarrassed
that it came under the Crew name

Crew’s well was that people mis-
read or ignored pressure gauges
or other indicators that signalled
samething was wrong.

“There is no amount of regula-
tion that can overcome human
error,” he said.

True, but at least some fine from
the government could reinforce
the safety messages from the top
executives to the bottom line.

STEPHEN EWART
15 A CALGARY HERALD COLUMNIST
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* QUITTING ‘NOT AN
OPTION' FOR SURVIVOR

MICHAEL RUBINKAM
THE ASSOCIATED PRESS
ALLENTOWN, PA.

The new movie Promised
Land digs into the fierce de-
bate over fracking, the tech-
nique that’s generated aboom

Province
‘alterna

il in North American natural gas
o production while also stoking

JAMIE KO
‘CALGARY Her

controversy over its possible
impact on the environment
and human health.

Written by and starring
Matt Damon and John Kra-
sinski, the film comes at an
opportune time for a big-
screen exploration of the is-
sues surrounding the shale
gas revolution, with cheap
natural gas transforming the
continent’s energy landscape
and “fracking” now a house-
hold word.

But viewers shouldn’t neces-
sarily expect a realistic treat-

Boehm, 16,
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o Nov. 29

She creaied a Twitter ac-
count (@CurTHsveCancery
Victoria Bochm learned of the s, Victoria, if you needtogo  where she. talked about the

‘being diagnosed with Hodg.  its not anoption, quiting has  cancer patient As word spread
When

she explained, suill playing
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Fracking goes to Hollywood
with new Matt Damon film
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ur home.

B protect your family from carbon monoxide.  Visitatcogas.com for
C b R annually. more y tips.

+ Ensure your home ks properly vented.

- D't idle vehicles inside attached garages.

+ Install carbion monoride detector. ATCOgas | pyishnes

L

-4 Fracking goes to Hollywood
with new Matt Damon film

Focus Features

Matt Damon plays a gas company salesman who tries
to convince residents of the benefits of drilling.

ALSOSEE

B Damon's search for
a Promised Land D1, D4

ment of drilling and fracking.
It’s not that kind of film.

Lending an air of authentic-
ity, the movie was shot in Penn-
sylvania, where thousands of

wells have been drilled and
fracked in recent years as
industry heavyweights pull
huge volumes of gas from the
sprawling Marcellus Shale, a
rock formation deep below
the Earth’s surface.

SEE FRACKING, PAGE A4




Conceptual Hydrogeologic Framework

Paskapoo Formation Aquifer System

sandstone
channel
forms ridge

sandstone channel -
7 body surrounded
dominantly by mudstone

mudstone ;

From: Geological Survey of Canada (Grasby et al 2008)
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Strong Spatial Variability in
Aquifer Occurrence (1)




Strong Spatial Variability in

Aquifer Occurrence (2)
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Strong Spatial Variation in Hydrochemistry

INDUCE-RECHARGE
WELL

BEDROCK-COMPLETION

MIXED
CHEMISTRY
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Water Wells, Naturally-occurring Issues

» Dissolved gas
e Methane
e H,S

» Microbial activity
e SRB and IRB
e Coliforms

» Inorganic constituents

e High mineralization

e Iron and manganese

WorleyParsons 4ICS
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Agriculture & Groundwater Contamination

CONTAMINANTS:
CHLORIDE
NITRATE

MICRO-ORGANISMS
ANTIBIOTICS

CapdinTesadinSoagl
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Aquifer Vulnerability
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A Conceptual System (1)

EcoNomics

Tesources & energy



‘v
=
E
S
=
o
J
w

resources & energy

Fractures

WorleyParsons




A Conceptual System (2)
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Failure Mechanisms: Literature-recognized

Potentials

1. Fracture propagation
2. Wastewater control
3. Well bore integrity
4. Induced seismicity

5. NORMs

WorleyParsons EcoNomics
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A Conceptual System (3)
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Case History 1

» Baseline: routine and coliforms

» Later, black particulate material reported
e Particulate: copper, lead, and zinc
e Water: elevated copper, lead, and zinc
e BTEX: <D.L.

» Investigation:
e Routine
e Trace metals (dissolved)
e Trace metals (total)
e Sulphide as H,S
e IRB and SRB

WorleyParsons EcoNomics
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Key Results (Case History 1)

Constituent

Copper (total)
Copper (dissolved)

Lead (total)
Lead (dissolved)

Zinc (total)

Zinc (dissolved)

Well Itself (duplicated)

Household Taps/Tanks

Low or < DL

Low or < DL

< DL
< DL

< DL

Low or < DL

Elevated

Low or < DL

Mostly elevated

Mostly < DL

Elevated

<DL

WorleyParsons
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Key Results (Case History 1) — cont’d

Constituent

SRB

IRB
H,S

Well Itself (duplicated)

Household Taps/Tanks

<DL
<DL
0.2 mg/L

<DL
< DL or low

lower

WorleyParsons
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Case History 2

» Baseline: routine and coliforms

e Elevated iron, manganese, turbidity

» Later, resident reported:
e Black particulate material
e Strong odor

» Follow-up: routine, coliforms, BTEX/F1-F4

e Elevated iron, manganese, turbidity

» Investigation:
e Routine
e Trace metals (dissolved)
e Trace metals (total)
e coliforms
e Sulphide as H,S
e |[RB and SRB

WorleyParsons EcoNomics
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Key Results (Case History 2)

Parameter Well Itself (duplicated) Household Taps
IRB 9,000 CFU/mL 9,000 CFU/mL
H,S 20 x DL <DL

Detection Limit, IRB = 25 CFU/mL
Issue threshold, IRB = 2,300 CFU/mL

WorleyParsons EcoNomics
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Conclusions

» Naturally-occurring phenomena

» Compounded by absence of routine maintenance

WorleyParsons EcoNomics
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