Halfway River Watershed

December 2010

Montney Water Project Gedscience BC

) ' ' i Future Climate Model (2025
Streamflow Lakes A\ 3 B {2 i Halfway River Watershed Overview Climate uture Climate Mode
800 10000 =7 ! , [ - ' _ ' : T
. > i B~ i TN P ¢ [ = ' . o« . .
- [ The two largest lakes in the Half- A, S A 3 N The Halfway River originates in the Muskwa Ranges of the Rocky Mountains and flows from Mean Monthly Precipitation, Halfway River Watershed Mean Monthly Temperature, Halfway River Watershed
P25 "Shaally X! 3 - o 2 . . . . ) . . 100 20
o e 1000 way River watershed, Robb and / R e - Robb Lake east to Pink Mountain continuing south and south-west until emptying into the 0
. - \ Lady Laurier Lakes, are deep in s Peace River downstream of Hudson's Hope. The Halfway River watershed is substantially 80 /7r\r\‘\\ P /\\
€ £ . ~_ the Rocky Mountains and form LEGEND covered by forested lands with the remaining area consisting of alpine areas and wetlands. g7 17 M\ g‘\ — 10 // \\
o ol “— F . . . . _— 5% o
g : \\\ the upper-most headwaters of | _ _ | R/ O7FC003  \SC Hydrometric Station Several major watercourses flow into the mainstem of the Halfway, including the Graham, g /i Y\ —or § s -
3 SSSSe the Halfway and Graham Rivers. S L \ . ‘_ | | il o 424 BC Snow Survey Station Chowade and Cameron Rivers and Cypress Creek. £ zz \\ - // — 975"
1 10 — 5 o : - Ao @ =
855 - Davis Lake (32 ha) is just south WATERSHED E | SRSl 165S Rl " 30 ~ : //
ﬁ i of the Halfway River near the 4 T e R | Vontney Trend Oil and gas activity is scattered throughout the eastern half of the watershed. Forestry op- . //
100 = 1 ) : R -— =
1 ' . U?FEO(B . o,,‘%' | . . . g . . . 10 -
N 1 ~'Ba il - S confluence with the Graham 2_ \\ : | ST erations also occur in the watershed as well as guide-outfitting, ranching and tourism. . — X
Jan  Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec arganieftime thaind iatedidisenanag wariaaualed oriexceedsd River. 82 of the nearly 1900 Vo N0 N g 5 B it o s
Halfway River Mean Monthly Discharge, Water Survey of Canada Halfway River Flow Duration Curve, Water Survey of Canada 5 ? _ - Projection: BC Albers, NAD 83 . . ) . . p y g P | Jan Feb Mar Apr May Jun Jul Aug Sep Oct [\‘Iov Dec
07FA006 Halfway River near Farrell Creek, 1984-2008 07FA006 Halfway River near Farrell Creek, 1984-2008 lakes in the watershed are Iarger IN{4 _ A \ . — T ' o 0 2 The Halfway River WaFerShed is home to the Upper Halfway First Nations Reserve with a o FromCmare s ' _ FroniClimateae
. . than 2 ha. The ma_lonty Of the %) _""“"“"RW \ T . ) —k.lm? popula‘“on ofapprox|mate|y 225 band members_ There are also about a dozen ranChes Scat‘ *Temperatures identified as 1975 and 2025 represent averages based on measured data for the period 1961-1990 and modelled data for the period 2010-2039
Hydrometrlc Statlons Operated by the Water Survey There are tWO active and three inactive hydrometric remainder are a fraction Of a E p 07Fﬁ003 \ \ | ocoon % " r tered along the Halfway Riverjust north Of the Upper Halfway Reserve . . . . R
of Canada were analyzed to identify several key stations in the Halfway River watershed. Four of h era 1 \07{:\005 R : In the Halfway River watershed, highest precipitation occurs from May to September . Throughout the | AL b Y
parameters of flow characteristics in the study area,  these have periods of record suitable for annual ectare in size. Many of these { WMONTNEY NE R o7FDo0s year, preC|p|tat|9n is grea’Fer at higher elevations in the western portion of the watershed. This contrast is ot e oot e (75100 N / || v
including: comparisons, and this poster presents information are abandoned oxbows or » i At G more subtle during the winter. P g Y | e
g the mast downstream currently active station PONESEAro plese eraln: [ v AP - os s - G R
. I a es. ! I 50-100 Peace River r \‘ | : | | ey - . . . . . H 3 B N _ : o ) L....: MontneyTrend & =
g tOtal annual ﬂOW VOlumeS near Fal’l’e” CrEEk on the Halfway RIVEI‘ (O7FAOO6). g = ;0"530 \ : \ S . At Plne PaSS’ dll a.Utom.atEd MOV pIHOW Cf)lleCtS Inforrn.atlon Qrl SnO.W aCCUmU|atIOnS Peak a_ccu.mUIatlon *Comparisonsidentiﬁed\as1975t02025 arecompat:s:;softheperiod1961-1990(based on measured data)withtheperiod2010-203; (based on modelTeddata).
. inter-annual variability - | A N ™ regularly occurs in April. Snow water equivalent (swe) is a standardized method of communicating the : . , N . L
Th lakes with publi i \ - I g : L : ClimateBCis a modelling program developed by researchers at the University of British Columbia in
. seasonal flow volumes The Halfwavics | : ith €re are no lakes with publi- - \ oregoos | 9] water volume in snow pack considering depth and density. o .. : o o
e Raltway Is a large river system with an average cally available bathymetric data P ok \ o L TRl collaboration with the BC Ministry of Forests, in order to provide high resolution climate data for resource
+ drought flows discharge of 40m’/s near its confluence with the | JLd Montney Trend 050 20 30 4 ansh {uffgn’s roee o ] \ e pas N Photos: There are 14 other snow monitoring locations within or verv near the Montnev Water Proiect area. the management in Western Canada. Recent updates have expanded the scope of the project to Western
[] e 3 -1_:_Km / M‘:‘- sl Lake illiston 4 2 3 _55,. e 11 L . . . . .
peak flows Peace. The largest volume of water regularly passes R 2 2 e AN g | A T N T Left: Halfway River late summer - . - o Y y . ’ North America in ClimateWNA. These products are based on PRISM Climate Data developed by Oregon
. flow duration - i ] : ” . LN ~ < U] o000 : Y RIVE, - majority of which are high in the mountains in the headwaters of the watersheds. Stations 4A07, 4A21, o . - "y
through the system in June. Large maximums for Surface area of lakes within assessment watersheds AN , 3 . . . . State University, with improved elevation related variations, additional modelled parameters, and the
hiv during th " fresh q el e B ey LA . . . . 4A14, and 4A24 provide snow records at mid to high elevations in the headwaters of the watershed at ) . : . . . . .
mean monthly flows during the spring freshet and a o . ,l\-* - y th %, \ phibnicrea 1l Right: Thick drift exposed in river cut on Halfway River. Ladv Laurier Lake. Mount Stearns. Pink Mountain and Wonowon introduction of forward looking climate predictions based on a variety of global circulation models. The
These analyses provide information useful to under-  steeply sloped flow duration curve for large dis- N ‘ A y ' ’ period of normals (1961-1990) has been compared with predicted values for the period 2010-2039 using
. _— . . 1 . . . . . . | N\ ! _ 3 : . e .
standing flow Fondltlons N the associated water ' charges emphasize the magnitude of flood events Lake Size Distribution =\ Environment Canada. and the BC Ministries of Transportation and Forests operate weather stations the CGCM2-A2x global circulation model. Mean annual temperatures as well as mean annual precipitation
sheds such as mtra-annua! timing of peak flows, peri- this system experiences. Discharge in the Halfway >50 - e Chawy:?;.m” § } throuahout the Peacé reqion. Climate data from thepse ctations is available IF:1 the database for the proiect is expected to increase across the Peace region. Temperature is expected to increase in a relative way,
ods of low flow and rpagnltude of flood and drought  and it's tributaries is not significantly impacted 35 1728 < 1ha | Y <A\ ¥ A J gon. project. consistent across the region, while the magnitude of precipitation will vary.
flow events. Regression analyses were performed on during drought conditions. This is especially true for A G N L o Nt BB D L e < s i e +
i L [ 3 s i i gty \ re 4 ] oy PR SV e e Y ! k- oto credit: Adrian Hickin, B.C. Ministry of Energy - g = : = T - - — 1 = " - > = 7
total annual flows, drought flows and peak flows to  the Graham River, the southern-most major tributary . o Th e m\ 5 N /7 - Sl s - A o 7 ey, I T v ) e L : S .
relate ﬂOW Characteristics to Watershed Size’ and can W|th headwatel‘s deep in the ROCkieS. 35 BEAS ag \ :s% ¢ \ \;:’;::. ey negmnarﬁ;lj_—‘-—-\_‘j ‘ ‘ ea Ce e io n W‘QE . R , | “m S g w{}s o | ey ' — W<¢,E o A~ m g 73: : w<¢‘E
be found in the ungauged watersheds section. - < 5 \ ¥ _ w—LH 5t ™ 7N\
5.0E+09 é N Gwillim Lake LN : | ! e ‘\5 —
2 .‘".:.: _ | _ | / . . . . o . . y ; | kM u,
Return Period (yr) | Q (m*/s) 4.5E+09 T 25 VN ) | q \ R s i The Peace River or|g|na.tes '|n the mountains of British Columb.|a and forms the sou'Fhwestem ) e, | S\
7 615 4.0E+09 * - SR - W Yy | branch of the Mackenzie River System. From its headstreams in the Rocky Mountains the iy 1 4 O\
s 1053 o 55 - WA I Peace River flows northeast into Alberta and eventually empties into the Slave River, which [ R Y | ”m@‘_j% N p
< 308+ 15 - x _ ‘ ' Y . . . | . 3 \ U \
10| 1440 g, OO Wi | (et N enters the Arctic Ocean through the Mackenzie basin. The Peace River’s total course from the \, \ \ T Ny
25 2063 £ 256409 =N Tumbler Ridge 1\ N , _ _ , : & \ ol \ o j\f e N |k
ol 2640 & oe0s T s A T - L CT g | head of the Finlay is 1,923 km, and it covers a total area of 302,500 km?. The B.C. portion of e e . | { oo SX o] [N
: v O?FB.OO(S i . . ‘5 \, ~ i g X ¥
100 3326 156409 - 5 - " t}_ ‘ the Peace River basin covers an area of 41,600 km?, - { » | w
200 4142 1.0E+09 - 2 ~ A v A Y
Halfway River Flood Stage Predictions, based on R - R REGEEEFEBSEBEER S SR8 808 The largest tributaries of the Peace River basin in B.C. are the Pine, Halfway, Beatton, 5 ‘ 5 ; ; Y 9 |
[ © R 38 8 2929 29 22 2 9 9 9 2 2 2 & & & S o . . . . .. o Vit ey | : Y
07FAO\(;\éatH(:I?v:/J;\;egi\?grc:enaardFaa friflkc‘f:'e'z q‘;‘g4_2008 . S NI L 23 VI RIIIILTRESTEE b5 Moberly, and Kiskatinaw Rivers. The Peace River is influenced by BC Hydro’s WAC Bennett 8 3{ \f ' ] i} -
g i ‘2?‘3:.._, Y - = . . . . 4 7 % : "-A
Halfway River Total Annual Discharge, Water Survey of Canada Size category {ha | - and Peace Canyon Dams in the upper reaches of its drainage. These hydro-electric dams - | 7
Flood predictions assuming log-Pearson Type Ill Distributions 07FA006 Halfway River near Farrell Creek, 1984-2008 . pro dUCE 31% o f Briti Sh C olumbi a's hy d ro- E| ectric power Total winter precipiation (Oct-Mar), average 1961-1990 Total summer precpitation (Apr-Sep), average 1961-1990
\ 4315 4A16 Average January temperature, 1961-1990 Umt?:';:-lso S‘I":tr: SCe uytemperaue OIS0 o W&Rﬁ - ;;2—350
° \ Units °C [ 150- 160 6-13 I 350- 370
) K > i P 3 i .. . . -15--14 Il 160-170 [ 13-14 I 370- 400
Water Balance Un gaug ed Watersheds Rl et el iiatls Tl sl i : The basin includes the major communities of Fort St. John, Dawson Creek, Chetwynd, N - , 4 —Jo — J ;N I\ W, O — s
ocated on major drainages. This leaves many watersheds without gauge : . . . . 13--11 \ i o _ \ , \ { - \
: : . . i : : : i identi Mackenzie, Tumbler Ridge, and Hudson’s Hope. Much of the basin is forested with By g s 0510 2 3 B =ealiicine 0 5 10 20 | e ki o510 0 0w | 7 S ] L v, BRI T
Creating a water balance for the hydrologic cycle weighs input to the system against outputs. 10000 T o o e el sote of conft | | T iFeanit natural o eS eyl duF::tion R e 7 s e e — — ey e ‘ ) Do | ey ‘ ] e
... . . .. . ©10 YR FLOOD Q (m3/s) - \
PreC|p|tat|on (rain and snowfall) are the only Input to the system. Variations occur dependlng on When, B2 YR FLOOD Q (m*/s) cients for estimating the same parameters in ungauged watersheds, using ' <<\ j.‘ 9 9 P ) p, ) ) y g P y' Seasonal Climate. 1961-1990 averaaes: Januarv Mean Temperature Winter (Oct-Mar) recipitation Julv Mean Temperature Summer (A ril-Se t) recipitation
e o - upstream drainage area. - northwest to southeast trending geologic zone underlying the river basin from Pink ’ ges. y P precip y P prii->ept) precip
where and at what rate precipitation occurs but for this purpose all of the water that enters the watershed ~ : : : Al data from ClimateBC
: : = Mountain to the BC border at Dawson Creek. Agricultural production occurs near the
leaves on an average annual basis. The three dominant processes that transport water out of the water- R === e Flood frequency analysis using a log-Pearson Type Ill distribution was communities of Fort St. John and Dawson Creek. Natural aas. mining. aariculture. forestr
shed are evaporation, transpiration and channel flow. Water that passes through ground water stores 3 conducted to determine the peak daily discharge for 17 stations in the 5 ) N L gas, mining, ag : 4
: : : : 5 study area. Regression analysis suggests that both the 2 and 10 year peak i\ ; and tourism are the basis of the local and regional economies with mining and natural gas
may take Sevel’al yearS tO eX|t the Sy5tem ThIS C0mp|lcateS COUp'Ing Water ba|anCGS ona year tO year § da||y discharges are 5tr0ng|y correlated to watershed size. These values : | g g g
: : : ' : : . g : : - ' development being the biggest employers in the region. . .
basis. The relationship between ground water and surface water processes requires more in depth inves- £ 100 can thus be roughly estimated using the equation: P g 99 ploy 9 - Montney Water Project Overview:
tigation, and in this application only considers ground water in communication with streams. Glacial K Q. =CxA> where Qis discharge in m*/s { i.:;’} The Montney Shale Gas Play in northeast British Columbia is a world-class unconventional natural gas resource development. Operations in the Montney are moving into development
meltw rm Ntri hi rical stream ﬂ W isn n f r her ) Tris the return period ] 3 L R . . . . G drilling, which will increase the demand for water and deep sites for the disposal of fluids. Provincial, First Nations and local governments, industry, communities, and environmental
eltwater may contribute to historical stream flow but is not accounted for here bl =l y {} R iy e G roun d Water a nd P a | eova | |eys The majorlty gf the F’eace Reglon.ls covergd by glacial i3 ;ﬁb groups all want to ensure that water sources are carefully managed during natural gas development. These stakeholders require detailed, scientifically-based and unbiased information
output outpuy input 10 1 A is the watershed size in square kilometres. : W h S u rﬁ C i a I M ate ri a I S a n d La n d U Se A S S i, R . ‘_ and mterglaual sediments dep05|ted durlng repeated -_—=_‘_J____p___} TR about existing water resources to make appropriate policies, regulations and permit decisions as well as to support public discussion on issues related to water use.
ClimateBC and ClimateWNA (see Future . . | A T R e A AR e AU . N L P : . .
| . ( . o _ - Eload Beturr Coethcient N | gIaCIa.tIOI?S in the .Qua!:emary Period. These §ed|ments - /D Rocky Mountains In response to this need, Geoscience BC met with industry and government in early 2010 and began a collaboration to undertake water studies in the Montney area. The Project is
Climate Sect|on) are models which were trans;:rahon evaiaratlon precipitation > Periot Higeard - : 2 | 0 10 20 30 40 vary S|gn|ﬁcantly in tthkﬂESS. In some Iocat|ons, bed_ A T@ﬁm‘\ A designed to create a comprehensive database of surface water, ground water and deep saline aquifers in the Montney area.
used to produce mean annual precipita- 2 : 0 : : 1T _ : : : - e /X evaporation \ Wiliston ey 78 25 g\
tion mapps for the watersheds ghesep = interception ' 1 10 100 1000 10000 100000 = 0.0752 il L ApprOX|mate|y 60% of the Halfway River watershed is glaCIal tl”' with collu Kilometres rock I(j COVEFde by d thll‘]n Venleer of sedr:me.nt orls e|X ol /N ' = % T o= Phase | of the study focuses on collecting, analyzing and interpreting available water information in the Montney region.
. : 5 10 0.318] 0.9067] 0.9139 vium and alpine complexes being found moving into the Rocky Mountains posed at surface. In others placCes, such as In pre-glacia ' \ If required, a second phase of the study will focus research on addressing remaining data gaps. Three components of the project are as follows:
v Watershed Size (km?) | I =
maps were summed to calculate total ; \ T . - - ! i i Bl 3
|p £ . G d < Z:;:;Z (—_> ° ﬁ;'f\,"d 10000000 TorlAenvollinawasealalated ona medisiannualbasis i5iie momthl and a glaC|0ﬂUV|a| plaln bUﬁermg the Halfway River downstream of the con- burle.d paleovalleys, these sedlm.ents can be over 1 00. °f»¢ 3 2, '\1d . = - Surface Water: Collection and presentation of data on surface water system (lakes, streams and wetlands) and processes that control availability of water (timing and amount).
volume of water IIj\pUt. auge stream- | ! output et 3 versgsifiowvaliies for etioreit wheleyearrecorde. Torlvolime 03‘/ .)2 ‘ fluence with the Graham River. The map to the left is coarse scaIe, national m thick. In ma ny cases .modern rlve.rs occupy pre-glaaal 4 che{';;,'n'd\\ ?°f4,4, gy Ar:\arlysls zf:ihese components provides insight into important aspects of the regional water cycle, including seasonal flow conditions, climate, vegetation and land use
flow records provide one output calcula- - Lt Fegeoion e 100000k = water flowing through drainages in the study area has amoderate to strong L / mapping at 1:5,000,000 scale. As part of the Montney Water Project more river valleys and the thick unconsolidated valley-fill TN, N\ e 2 ' AR
1 H H H H i i i iati i i i a4 . . . . . Kiskatinaw R. e — - \ = .
tions, Ieavmg evaporation, transpiration, _ ;‘:;L?EE:;?O:’WVQIu""::it?ﬁ?::;ﬂf:rg‘:ﬁg fv);'f;fsiiz:mﬁﬁglf?ﬂfﬁem \& detailed mapping is being com pi|ed into digital format. N.T.S. Map Sheets sediments may host aqu|fers with s|gn|ﬁca nt volumes = h N | - Unconsolidated and shallow bedrock: Unconsolidated and shallow bedrock aquifers host a significant source of water in the Peace Region. These aquifers are best developed in
and loss to aroundwater (ET/GW § 100000 = : . . . (v . . ; . : : : - areas with thick Quaternary age sediments often associated with buried paleovalleys. This component of the MWP has focused on compiling a database of available surface and
J ( ) 1 g(silé::?égouu;r:eqcfgi?otl?ol\?vmer:'i;;é?”ngs' Total fiowean be roughly { 94A and 93P will be available at 1 '250f000 and 94A/SE and 93P/NE will be of water. Areas with th.ICk Quaterr}ary sediments are subsurface data that elucidates the thickness of the unconsolidated drift and the bedrock topography. These data will be used to model and map major drift thickness trends and
unknown. The Consultative GFOUp for g —— I g geq : : available at 1 :50’000. Surficial material type is an important Component for targets for further aqwfer evaluation. bedrock topography which represent high potential target areas for water in unconsolidated aquifers.
International Agricultural Research esti- 3 V=CxAb : - : :
J __— : é [ hydrologlcal mOde"mg and can prOVIde other Operatlonal benefits such as o . . . - Deep bedrock: Define and characterize candidate aquifers (water sources) and potential deep disposal zones, providing a general description and indicating the homogeneity of
T\ate actualfevapotra nspiration to be in E—==- == : == where.  Wistotdl flowvelame indame(i dam?® = 1006 m) | construction aggregate resource identification. The BC Ministry of Environment maintains a database e?ch_aquifehr. c]he work focu;gsoiln zoneg geeplerthan dOfmestic (\;vater w;lls and(;n Izc]vcnes t?rpically exp!lc;red‘by_thi oil c;ﬂnd%as ;ecto:; gre.aterlthan_?SO m t;]eloyv stt)llrface- Compilation
the range of 40 - 50 cm per year. < Cand b are coefficients L ey iveesturshed surtichl maarials - E - - . of existing hydro-stratigraphic data and development of groundwater flow models for select areas will assist in the identification of regional aquifers with suitable reservoir
. Betd . *_E 10 ———=r——r-— - == A is the watershed size in square kilometres. =§:;icr',2ﬂcu::$ifs : ; 4 -‘?: of water wells dfl”@d inthe provmcfe and delineates characteristics, fluid content, and capacity to be viable source/disposal candidates.
Storage and transfer in the water cycle = e | \ AT N\ The B.C. Ministry of Forests Vegetation Resources Inventory provides detailed ground water aquers based on this database and
ill Veneer \ / ; .%\
. . . . N I A R 1 munl Tell I Fine grained (Glacio) Lacustrine 0 5 10 20 30 40 i %, . . . . . . . . " .
Water balances were calculated for three watersheds within the Halfway River system. Stations 10 Ccoefﬁc'e“:’o . M ool el stand level mapping including tree species, age and height estimates. Cover- other geologic and hydrogeological information. Montney Water Project Partners:
07FA003 and 07FAQ05 are located on the two main rivers in the watershed, the Halfway River and the 1 Total Flow Volume | 156.971  1.05|  0.8065 — age of the Montney Water Project area is not complete. GeoBC provides
Graham River, and station 07FA006 is located on the Halfway downstream of the confluence with the 1 N TN | ,¢, S 77w Baseline Thematic Mapping, which reflects current conditions as of the date As part of the Montney Water Project, geologic analysis A RC e OURCES LD Con "Phi"i od BRITISH
) ) . .. . atershed Size (km o TR “’ : . . " . - s . _— ) co@Pe.
Graham River. All three watersheds have significant precipitation and runoff. Values for ET/GW are o | S ” of imagery of the product (1992) which is out of date for time sensitive or is being performed by the B.C. Ministry of Energy to Conceptual Oonoco PS > R ~ COLUMBIA
similar for each, and lower than expected for the region. This may be due to the majority of precipita- 1 e e raal i e transitional areas (e.g. burned, logged, etc). A third data set useful in charac- more accurately map the thicknesses of Quaternary Diagram of Hydrologic Cycle Canada ¥ rogress The Best Place on Earth
. . . . . . . . . . s . . . ischarge ' . e . o g . . . . 3 . " .
tion occuring during the winter, at which time evapo-transpiration is low or zero. Precipitation is also e monly used as a general indicator of drought conditions. These values terizing vegetation characteristics is the Biogeoclimatic Ecosystem Classifica- 7 ‘ S & ! X _ sediments that may have potential for hosting water. (scale varies) _
likely underestimated as the majority of the watershed is forest and ranchland which require adequate were E?(')Crut'ﬁteig Zﬂt:;nsxﬁz 22;‘]?;;&?3@;::;0(:5“;;Fx:’;']f:jgd s tion (BEC) Program which classifies the province into zones based on forest U R N R IR e R A The B.C. er\lstry of .EnV|ron.me.nt is f:ollectlng additional — encana. TALIS MAN sceK -
levels of soil-water. Late summer and winter streamflow indicate that storage in the watershed (lakes, ~ (R=0.2) when correlating 7Q10 values with watershed size for all of the type, moisture and temperature. N Legend NS ot water well information, which is being used to update devon //\ et
wetlands, groundwater) provides sustained contributions to baseflow. The future climate model from : W = Sta;iona' M‘;]derate t;’ “;0:9 Co”e'a“é’g was fg“"d WRhe“ all Sta“z”; j sl OR : the online water well database and refine mapping of natural gas E N E R G Y
) = other than those in the Kiskatinaw and Pouce Coupe River watersheds : ) . ) ) ) . \ § B ) N —ol . . . .
ClimateBC suggests that mean annual precipitation will increase within the watershed. The intra- o were considered*. This correlation used only larger watersheds as inputs *\} Higher elevations are predominantly forested with coniferous trees moving 8 [] Aquifer b & R R aquifers in unconsolidated sediments and bedrock. ,
s . g 5 5 . . f_,‘, as smaller drainages are Seasonaly intermittent. Drought diSCharge can f x into broadleaf Stands and a ricultural and range Iands in |Ower elevationS. .. Like & ; 3 N o /
annua! timing and location of this increase may affect the water balance as summer precipitation is 2 be estimated in larger (>500 k") watersheds in the foothills region by Y X N 9 ol Y 9 i o o _ o N et This map illustrates th ohic distribution of . Gedscience BC
more likely to be evaporated or transpired than winter. 2 the following equation: 3 Substantial wetlands are scattered throughout the watershed and comprise a iver TSR P AR IS Map Iustrates the geograpnic aistrioution o For the surface water component of the Montney Water Project, several parts of
S 1 — 7Q10=CxAP ; fair portion of the landscape in the downstream reaches. N ZTZ:n dwaterwell | s S ,. S SN QX water wells, currently mapped and classified aquifers the water cycle have been assessed and described. Themes include flow charac- Geoscience BC is an industry-led, industry-focused not-for-profit society. Its man-
Watershed [Station |Area (km?) |Precip (cm/yr) [Runoff (cm/yr)) |[ET/GW (cm/yr) |% runoff |Precipitation 2025 (cm) R where 7Q10 is the seven day low flow (m?/s) with a return period of 10 years \, . N o e SR AR RN B (SRR N R and areas that likely have thick Quaternary sediments teristics ’:” gauged watersheds, lake 5':29 distr ibutiops, climate and pr ojec.'te.d :s:‘je;:;'e”r‘:iizizepcr‘;ﬁ;:;oi’;'\:;‘:tei;zrs:?:‘::Saor;‘:cr;‘:;‘;elgg?dgz%i‘:js;i::ecligiznt
Halfway 07fa003 3745.5 E7 & 28.5 29.1 49.5 60 . Cand b are coefficients g S ke ey e _ ] which will be evaluated for their aquif tential future climate, groundwater, vegetation and surficial geology characteristics, . : ) _ e
. . . 7 - o S f Water Well Yields for the Half R Watershed quirer potential. ] . ) . . ) in British Columbia. Geoscience BC is funded through grants from the Provincial . . .
07fa005 |  2103.1 64.9 376 273|579 66.3 Als the watershed size In square kllometres. f o e e e e :n:ni;u; - 'velclax?:::ne — — water balances and discussion of estimating conditions in ungauged watersheds. Government and works in partnership with industry, academia, government, Contributors: producedby
07F2006 9260.9 6.9 5 5 317 443 581 ] Coefficient 2 Mo ?at? So,u,\r,,ceS: o Acmlfer - TR . . e N Pos.ters hc:ve l’),ezn f:rc;zted h{ghlightlng I:c::y a.spfects o:‘the.se thefrzsl, in each of t;he First Nations and communities to attract mineral and oil & gas investment to BC. Derek Brown, Janet Fontaine - Strategic West Energy Ltd Q F 0 U N D R Y
. " R Broadleave Forests urficial Materials of Canada, ap 1 : _ o . i 3 "y . ;
Aver.ag.]e a.nnu.al water balances for gauged \{vatersheds in the Halfway River watershed el T 0 7000 16000 106000 5 FE . 80006 1b3146 0.8317 ‘ -Coni::rous Forests Vegetation Resources Inventory, BC Ministry of Forests and Range Undifferentiated 5 1.5 0.09 18.0 1.14 11.0 0.69 0 Ground water Aquifers, B.C. Ministry of Environment hdjorivg el:S € hs e reg“?n u’zﬁorllrzlg i sza ’or; 15 a‘lla' avicahd ;)epor h Geoscience BC . . g\d“?(n H'CNk'n B-SC- M”_?;Sf”y Ofl\t;lnergyB ' S p atial Itd.
Precipitation is based on PRISM data for period 1961-1990. Watershed Size (km?) roug ow (7Q10) . . : — :;:dh:;is:ss Baseline Thematic Mapping, GeoBC Bedrock 1 20 0.13 220 139 50 0.32 0 Ealeovglley:, B.C.I;«:llnésérs;mc?fF:ergyflgnpubllshei accompanying the poster series, and includes additional analyses, more thoroug 440 - 890 W. Pender St. mfo@geosaencel;c.com en erpouzggaspzr;zl Lcr)gas, erie Beauchamp Q
Runoff i WSC data: 07f. - 1978-1995, 07f -1981-2008, 07f - 1984-2008. ¥ e 4 0 5 10 Fresh Atlas, GeoBC 3 round water wells, b.L. Ministry of Environmen i i .geosciencebc.com - .
unoffisbased on data: 0712003 ° HRAREEs i i 542008 Methodology after British Columbia Streamflow Inventory, BC Ministry of Environment, 1998. :(r‘eie:‘to BC st:jegmﬂOWCinventor)t{ Seﬁtizn on Northeast Plains Low Flow zone for the ? Lo Monmey Trend . reshwater Atias Geo Unconsolidated 4 2.0 0.13 12.5 0.79 11.0 0.69 0 Freshwater Atlas, GeoBC discussion, and references. 522?:) Jugver' BL. ik |
ISKatinaw an ouce Loupe watersheds. ]
www.foundryspatial.com




