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Introduction

This pa per is an over view of Geoscience BC’s Montney
Wa ter Pro ject (MWP), which is a col lab o ra tion be tween in -
dus try, gov ern ment, com mu ni ties and stake holders to pro -
vide a re gional over view of wa ter re sources in the Montney
shale gas play area of north east ern Brit ish Co lum bia. The
pro ject out comes are in tended to as sist the oil and gas in -
dus try in lo cat ing and eval u at ing wa ter sources and waste
fluid dis posal zones. In ad di tion, re sults will also be of
value to pro vin cial and lo cal gov ern ments, com mu ni ties
and other stake holders. The pro ject ob jec tives are to com -
pile ex ist ing data, pro vide a syn op sis of knowl edge for all
wa ter re sources from sur face to deep bed rock, and iden tify
data and knowl edge gaps for fu ture re search and pro ject
plan ning. Dur ing the ini tial phase, a num ber of hy dro log i -
cal models will be assessed to determine their applicability
in the region.

The lib er a tion of nat u ral gas from un con ven tional tight
sand stone and shale plays through hy drau lic frac tur ing
(fracing) re quires sig nif i cant quan ti ties of wa ter. This wa -
ter is used to frac ture es sen tially im per me able res er voir
rocks deep be low the sur face (com monly >1500 m), there-
by pro vid ing a con duit for the gas to flow from the rock to
the wellbore.

In the Montney play re gion, wa ter for hy drau lic fracing is
po ten tially ob tained from sur face sources (e.g., rivers and
lakes), lo cal wa ter pro vid ers (e.g., the City of Dawson
Creek, pri vate dug outs and ground wa ter wells of pri vate
land own ers) and bed rock aqui fers. Other us ers of the wa ter
re sources in clude lo cal com mu ni ties (mu nic i pal), land -
own ers and ag ri cul tur al ists. One of the im por tant wa ter re -
sources that ex tends across the Montney play is the
Kiskatinaw River wa ter shed, which is the wa ter sup ply for
the City of Dawson Creek. Gain ing more de tailed knowl -
edge of avail able hy dro log i cal data, as sess ing sur face and

ground wa ter in ter ac tions, and the over all hy dro log i cal
cycle in the region is the ultimate goal of the project.

Montney Play

Brit ish Columbia’s Montney play is an ex ten sive nat u ral
gas re source that un der lies over 2 mil lion ha and ex tends
from the BC-Alberta bor der near the City of Dawson
Creek, north west to Pink Moun tain. The area in cludes the
460 000 ha Re gional Her i tage Field (Montney “A” gas
pool) as de fined by the BC Oil and Gas Com mis sion
(OGC). Geo log i cally, the res er voir com prises the Tri as sic
Doig phos phate zone (Mid dle Tri as sic) in the Groundbirch
area (Pine River area) and the Montney For ma tion (Lower
Tri as sic) in the Swan Lake, Bissette Creek and City of
Dawson Creek ar eas (C. Ad ams, pers. comm., 2010). The
tar get ho ri zon lies ap prox i mately 1200 to over 4400 m be -
low sur face, with an av er age thick ness of 300 to 500 m. Pe -
tro leum and nat u ral gas ten ure dis po si tions and drill ing ac -
tiv ity in this area have in creased dra mat i cally over the last
five years and re cord land (pe tro leum and nat u ral gas
rights) sales of $1.3 bil lion oc curred in 2008. The Montney
play has evolved into a world-class nat u ral gas play and it is
es ti mated to con tain an orig i nal-gas-in-place of 35 to 250
tril lion cu bic feet (Tcf) of nat u ral gas (Ad ams, 2010). The
MWP area (Fig ure 1) in cludes the Her i tage Montney “A”
gas pool as de fined by the OGC, the pool has an orig i nal-
gas-in-place es ti mate of 52.8 Tcf, ini tial raw gas re serves of 
7.5 Tcf and pro duc tion of 450 mmcf/day (BC Oil and Gas
Com mis sion, 2009, 2010). Over 30 com pa nies have drilled
wells in the Montney play area since 2003, led by Encana
Cor po ra tion, Arc Resources Ltd., Shell Canada Limited
and Murphy Oil Corporation (C. Adams, pers. comm.,
2010).

Physiographic Setting

The MWP area is dom i nantly within the Al berta Pla teau, a
flat to gently roll ing gla ci ated fea ture be tween 600 and
800 m asl el e va tion (Hol land, 1976). This pla teau is deeply
in cised by the Peace River and its trib u tar ies, the Kis-
katinaw, Beatton, Pine (and Murray), Moberly and Half -
way rivers (Figure 1).

Drain age over part of the up land sur face is poorly or ga -
nized; there are ar eas of muskeg and low gra di ent streams
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that me an der across the sur face be fore even tu ally in cis ing
to join one of the main streams. North of the Peace River,
much of the drain age is con trolled by the Half way and
Beatton rivers. These rivers have be come en trenched in the
soft Fort St. John Group shale be low the up land sur face
(Holland, 1976).

The re gion was gla ci ated dur ing the Pleis to cene (Mathews,
1978a, b, 1980). As the ice waned, the Laurentide Ice Sheet
blocked re gional drain age, re sult ing in the de vel op ment of
a large proglacial lake (gla cial Lake Peace), with shore lines 
iden ti fied be tween 688 and 838 m asl (Mathews, 1980).
This large lake is re spon si ble for de pos it ing a blan ket of
glaciolacustrine sed i ment across the lake ba sin, rang ing in
thick ness from a few metres to more than 50 m in some lo -
ca tions. Post-Pleis to cene ero sion has in cised the rivers to
their present elevations.

Montney Water Project

The MWP is fo cused on de vel op ing an in ven tory of the wa -
ter re sources. The pro ject com prises three com po nents:
1) sur face wa ter bod ies (lakes, stream and rivers); 2) shal -
low aqui fers in un con sol i dated sed i ments (e.g., glacio -

fluvial de pos its) and shal low bed rock
(<250 m be low sur face); and 3) deep bed -
rock aqui fers and dis posal zones (>250 m
be low sur face). The MWP was of fi cially
a n  n o u n c e d  i n  O c  t o  b e r  2 0 1 0 ,  b y
Geoscience BC and its part ners. The ini tial
phase con sists of col lect ing rel e vant pub lic
in for ma tion for eval u at ing wa ter re sources
at the re gional level. The ob jec tive of this
phase is to com pile ex ist ing and per ti nent
data in for mats that can be used in GIS-
based sys tems. This is to be com pleted by
the spring of 2011. Prog ress for com po -
nents 1 and 2 are dis cussed be low. Prog ress 
for com po nent 3 can be found in Hayes et
al. (2011).

Project Governance

Geoscience BC de vel oped the MWP
through en gage ment with in dus try, gov -
ern ment, com mu ni ties and stake holders.
Geoscience BC, through its con trac tors,
acts as the gen eral pro ject man ager with el -
e ments con ducted by con sul tants and gov -
ern ment agen cies. The pro ject is guided by
a steer ing com mit tee and a tech ni cal ad vi -
sory group com posed of in dus try and
government representatives.

The MWP is be ing de liv ered as a co-op er a -
tive ef fort be tween Geoscience BC, ex plo -
ra tion com pa nies, con trac tors, Min is try of

En vi ron ment, Min is try of En ergy, OGC, Min is try of Health 
Ser vices and North ern Health Au thor ity. Fund ing sup port
for the ini tial phase of this pro ject has been pro vided by the
fol low ing seven com pa nies: Arc Re sources Ltd.,
ConocoPhillips Can ada, Devon En ergy Cor po ra tion (Can -
ada), Encana Cor po ra tion, Prog ress En ergy Re sources
Corp., Shell Can ada Lim ited and Tal is man En ergy Inc.
These com pa nies are match ing funds pro vided by
Geoscience BC and the Sci ence and Com mu nity En vi ron -
men tal Knowl edge Fund, an in dus try-spon sored fund that
is ad min is tered by the OGC. In ad di tion, gov ern ment
organizations are providing significant in-kind support to
the project.

Current Status of the Montney
Water Project

Surface Water

This com po nent will as sess the sur face wa ter re source
through the col lec tion of a va ri ety of pub licly avail able
data, in clud ing cli mate and pre cip i ta tion data, stream flow,
lake vol ume and re lated hydrometric in for ma tion at the wa -
ter shed level. These datasets vary in their qual ity and com -
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Fig ure 1. Lo ca tion of  the study area for the Montney Wa ter Pro ject, north east ern Brit -
ish Co lum bia. Base map in for ma tion from Ca na dian dig i tal el e va tion data (Ca na dian
Coun cil on Geomatics, 2004) and the At las of Can ada base maps (Nat u ral Re sources
Can ada, 2007). The dig i tal-el e va tion-model base map was as sem bled by K.
Shimamura.



plete ness and each will be ranked in the ini -
tial phase of the pro ject. The hy dro log i cal
anal y sis is aimed at de ter min ing sur face
wa ter avail abil ity, sea sonal changes in
these vol umes and re charge rates on a
drain age sub-ba sin and basin (watershed)
level (Figure 2).

Kiskatinaw River Watershed
Research Project

The Kiskatinaw River Wa ter shed Re search 
Pro ject is a col lab o ra tive re search pro ject
de vel oped jointly be tween the City of
Dawson Creek, Uni ver sity of North ern
Brit ish Co lum bia and Min is try of En vi ron -
ment. The pro ject is re ceiv ing some fi nan -
cial sup port from Geoscience BC and
forms an im por tant part ner-pro ject within
the MWP area. The goal is to ob tain suf fi -
cient sci en tific in for ma tion nec es sary to
suc cess fully man age the wa ter shed and
thereby re duce con flict and un cer tainty be -
tween wa ter us ers. The Kiskatinaw River
wa ter shed (drain age ba sin) pro vides com -
mu nity wa ter sup ply and sup ports var i ous
other val ues such as tim ber har vest ing, ag -
ri cul ture, oil and gas, wild life and rec re -
ation. The Kiskatinaw wa ter shed’s hy drol -
ogy is cur rently poorly understood and has
proven to be intermittent in terms of water
supply.

Two Ph.D. can di dates, F. Hirshfield and G. Saha, are con -
duct ing the pro ject as part of their dis ser ta tions. The pro ject 
in cludes six main tasks:

1) in ves ti gat ing the con tri bu tion of dis charge and sed i -
ment lev els (sed i ment yield) from each trib u tary to the
main stem of the Kiskatinaw River;

2) se lect ing a hy dro log i cal model for wa ter shed mod el -
ling;

3) ex am in ing the im pacts of fu ture cli mate changes on the
snowmelt pro cesses and dis charge;

4) iden ti fy ing the im pacts of oil and gas ac tiv i ties on dis -
charge in each trib u tary and main stem;

5) in ves ti gat ing the sur face wa ter–ground wa ter (SW-
GW) in ter ac tion and quan ti fi ca tion of ground wa ter
con tri bu tion to river flow; and

6) mod el ling of wa ter qual ity in the Kiskatinaw River and
its trib u tar ies.

For task 1, data log ging de vices for cap tur ing flow in for ma -
tion at var i ous wa ter lev els have been in stalled on se lected
trib u tar ies of Kiskatinaw River. Mea sured trib u tary flow
will then be com pared to the gauged flow at the Farmington
hy dro log i cal sta tion to de ter mine spe cific trib u tary con tri -

bu tions. Dis charge data will be used for hydrological
model calibration.

Water in Unconsolidated Sediments and
Shallow Bedrock

Most of the Montney play area is cov ered by un con sol i -
dated sed i ments com pris ing gla cial, glaciofluvial, glacio-
lac us trine and flu vial de pos its that vary greatly in thick -
ness. These di verse ma te ri als in clude aqui fers and aqui -
tards. Pro vin cial and fed eral gov ern ment map ping pro -
grams have de lin eated these de pos its at var i ous scales
within var i ous por tions of the Montney play area. In ad di -
tion, sev eral agen cies col lect rel e vant data, in clud ing the
Min is try of En vi ron ment, En vi ron ment Can ada, Prai rie
Farm Re ha bil i ta tion Administration, Ministry of Energy
and OGC.

Since much of the un con sol i dated ma te rial is of gla cial or i -
gin, the first pri or ity of this com po nent is to com pile ex ist -
ing Qua ter nary map ping and data in the Montney play area.
A sum mary re port de scrib ing which de pos its hold the best
po ten tial for sour cing wa ter in un con sol i dated sed i ments
will be pro duced. From this ini tial ef fort, po ten tial fu ture
field work or other ap pro pri ate stud ies will be de fined. The
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Fig ure 2. Main drain age bas ins of the Montney Wa ter Pro ject, north east ern Brit ish
Co lum bia: Beatton, Half way, Peace, Pine and Kiskatinaw. The bound ary of the
Montney Wa ter Pro ject is rep re sented by the red dashed line.



ma jor ity of this com po nent is being
overseen by Ministry of Energy (A.
Hickin).

Surficial Geology

A dig i tal com pi la tion of surficial ge ol ogy
maps at 1:250 000 scale (NTS 093P, 094A)
and 1:50 000 scale (NTS 093P/09, /10, /15,
/16, 094A/01, /02, /07, /08; Fig ure 3) is be -
ing pre pared by MAF Geographix (M.
Fournier). Ap prox i mately 30% of the
MWP area is cov ered by 1:50 000 scale
surficial ge ol ogy map ping. In ad di tion,
new map ping has been pro posed by the
Min is try of En ergy in NTS 093P/01 and
/08.

Depth to Bedrock

Depth to bed rock in for ma tion is be ing col -
lected by Min is try of En ergy (A. Hickin) to
sup  por t  mod els  tha t  wi l l  de  l in  eate
paleochannels (bur ied val leys). These
chan nels are known to con tain coarser ma -
te rial and good aqui fers lo cally. The ex is -
tence of the bur ied chan nels has been
known for de cades (Matthews, 1978a) and
they are re ported to have higher wa ter
yields than other aqui fers in the Qua ter nary 
sec tion (Cowen, 1998). Re cent, un pub -
lished work by E. Janicki (Min is try of En -
ergy) will be in cor po rated into the depth to bed rock pro ject.

Domestic and Public Water Wells

An up date of the dig i tal da ta base of do mes tic and pub lic
wa ter wells, and the re gional shal low aqui fers da ta base,
will be com pleted. This part of the pro ject is spear headed
by the Min is try of En vi ron ment (M. Wei, L. MacFarlane,
K. Ronneseth). It en tails in put ting pre vi ously un re corded
in for ma tion from wa ter wells into the Min is try’s pub licly
avail able WELLS da ta base. In ad di tion, wells sour cing
“ground wa ter un der the di rect in flu ence of sur face water”
will be identified in select areas.

The Min is try of En vi ron ment main tains a WELLS da ta -
base for the en tire prov ince. Data for this da ta base is sub -
mit ted on a vol un tary ba sis, which re sults in in com plete
cov er age across re gions. Cur rently, there are about 500
WELLS re cords in the MWP area. This is a par tial rep re -
sen ta tion of the num ber of ac tual wells in the re gion. There -
fore, the Min is try of En vi ron ment will so licit new data
from var i ous sources and en ter this new in for ma tion into its 
WELLS sys tem. The new data will then be used to re view
and refine the knowledge of shallow aquifers.

Aquifer Classification

Geoscience BC has let a con tract, with the as sis tance of the
Min is try of En vi ron ment, to com plete the map ping and
clas si fi ca tion of aqui fers iden ti fied dur ing this pro ject and
those cur rently be ing used as sources of wa ter in the
Montney play area. The map ping and clas si fi ca tion fol lows 
the BC aqui fer clas si fi ca tion sys tem (Kreye, Ronneseth
and Wei, 1994), which maps the known out line of an aqui -
fer and sub jec tively clas si fies the aqui fer based on the level
of use and vul ner a bil ity. Aqui fer clas si fi ca tion map ping
was ini ti ated in the Peace River in 2004 with fund ing from
Ag ri cul ture Can ada (Lowen Hydrogeology Con sult ing,
2004). Map ping and clas si fi ca tion is con tin u ing via
Geoscience BC for the re main ing pri or ity ar eas in the
Montney play area where well record data are available.

Deep Bedrock Water and Disposal Zones

One of the key fo cuses of the MWP is as sess ing the po ten -
tial for deep bed rock wa ter sources and deep dis posal zones 
in the area. These zones are much deeper than do mes tic wa -
ter wells, at depths >250 m be low sur face. This com po nent
of the MWP is be ing com pleted by Pe trel Rob ert son Con -
sult ing Ltd. and Ca na dian Dis cov ery Ltd., and is de scribed
by Hayes et al. (2011). The deep bed rock work has been di -
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Fig ure 3. In dex of surficial ge ol ogy dig i tal map com pi la tion un der way for the Montney
Wa ter Pro ject, north east ern Brit ish Co lum bia.



vided into two dis tinct study ar eas: Plains study area and
Foot hills study area, as depicted in Figure 4.

Database Design and Management

The da ta base de sign and man age ment com po nent is be ing
led by Foundry Spa tial Ltd. (B. Kerr) with in put from gov -
ern ment and in dus try ex perts. The ini tial phase of this com -
po nent of the pro ject is ded i cated to in ven tory and data col -
lec tion, with wa ter sup ply as the pri mary fo cus. Informa tion
on ex ist ing wa ter wells, aqui fers, lake bathymetry, bed rock
to pog ra phy/drift thick ness, deep re gional stra tig ra phy and
other var i ous themes is be ing col lected in or der to iden tify
po ten tial wa ter sources.

Cur rently, hy dro log i cal and hydrogeological mod el ling
op tions are be ing in ves ti gated to de fine fu ture data re quire -
ments. Given the num ber of stake holders in volved with the
pro ject, the wide range of mod el ling op tions, and the over -
lap be tween in di vid ual model re quire ments, a GIS da ta base 
con tain ing all avail able datasets is be ing de vel oped to al -
low for quick and easy ac cess to data for future modelling
and analysis.

Conclusion

Geoscience BC’s MWP is a col lab o ra tive pro ject, in volv -
ing in dus try, gov ern ment (lo cal and pro vin cial) and other

stake holders. Re sults of the ini tial phase of
the pro ject will pro vide re source de vel op -
ers and man ag ers with a ro bust in ven tory of
data ap pli ca ble for the as sess ment of wa ter
sources in the Montney play. This part of
the MWP in volves the com pi la tion of wa -
ter-re lated in for ma tion in a co her ent da ta -
base of fer ing a sin gle ref er ence lo ca tion for
all ex ist ing wa ter in for ma tion. This data
will be fun da men tal in as sess ing knowl -
edge gaps that will need to be ad dressed in
fu ture work. These out comes will in form all 
parties about the merits and scope for the
next phase of the MWP.
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