Peace River Valley Watersheds

December 2010

Montney Water Project Gedscience BC

Streamflow | akes o _ Peace River Valley Watersheds Overview . = I M (202
_ | . ;X The Peace River valley is a broad plain from the W.A.C. Bennett Dam in the west to the B.C./Alberta | m ate u u re IN Ia e O e
Hydrometric stations operated by the Water Survey of Canada were analyzed to identify several key N " A - n. Approximately 800 lakes are mapped in the Peace 7L -~ \ ' ' ' border in the east (Figure 1). Four main tributaries flow north into the Peace River (Maurice, Pingel,
eace River watershe ¢ . . £ : .
parameters of flow characteristics in the study area, including: o . . o ) River Valley and smaller tributary watersheds from 4\ " I 2. Six Mile and Eight Mile Creeks); six tributaries flow south into the Peace (Lynx, Dry, Wilder, Tea, Four . Mean Monthly Precipitation, Peace River Valley " HieanHonfhly Fmperatie, “eace HuerieTe)
: o b b s ' | Pink Mountai . : . e .
\ oo N { , the W.A.C. Bennett Dam to the Alberta border. - T e - - Mile Creeks and Rudyk Coulee) and one tributary occurs partially in B.C. but empties into the Peace w0 e
N - ".‘ ' . . . : i ] . . 15
« total annual flow volumes s g 4 % E Only 26 of these lakes are greater than 2 ha in size. e : e N River east of the B.C./Alberta border (Merlin Creek). 2 //\\
. o T e W 2- * . : _
. inter-annual variability S iy e / ' A cluster of 5 larger lakes (> 20 ha) including Bou- : s I N ] | | - LEGEND E A\ 5 55F 1 10 \
—P \ ' . Vs \ _ . _ . . N . . ’ £ —1975* ©
«  seasonal flow volumes — antighvorty, ; | dreau Lake are found on the south side of the i NG STPRR L The communities of Fort St. John (population 19,000), Taylor (population 1,300) and Hudson'’s £ 50 AN g ° / il
« drought flows oo MontneyTrend "% : Peace River across from the confluence with the N ' ‘ - ' g"*  BCSnow Survey Station i ' ‘ ' ' 2 4 2 — 1975*
Y : o | N Oope (popu ation 1, are all located In the va ey. e |tyo ort St. Jonnis the argest regiona 3 E
+ peakflows . | Halfway River. Dinosaur Lake is the largest lake in | TR Ay SR oy | OGC Oil/ Gas Field service center in northeastern BC, servicing 60,000 people in the area. " 30 —_ /]
»  flow duration . | thevalley and is the reservoir for the Peace Canyon \ AAATE N NN o~ Montney Trend 20 B ///
Dam just west of Hudson's Hope. Tower Lake is the - SR ) N | SRS [0 The south-western most arm of the watershed including the banks of the Peace River from the 1 =
h I .d . f . f | d d. ﬂ d. . . h . d h d | I k . h I . | °4A07 Rngreing \ 66/’;,9 \ / Road Network . . g . . 0 T T T T T T : T T 7 T " -15 T v T T T T v T T v T 1 ‘ : / -“. He 1 I e / ..‘."-or Al j
These ana ySes proviae in ormation useful to understan INg 1IOW Con Itions In the assoclated watersheads argESt ake in the lower Peace and IS Ocated on \ "’»g(._& : Sone \ . oo i RGPy s Gornrision W.A.C. Bennett Dam to Dinosaur Lake’ and Maurice Creek Watershed’ is |arge|y forested and unin- Jah; FEB Mai ApE W&y Jun Jil AlU§ Sap ©O°f Nou Deg Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec . B | oo Y  Npawsdofreek
such as intra-annual timing of peak flows, periods of low flow and magnitude of flood and drought flow Eight Mile Creek, on the south side of the Peace \ e, | U\ et oo AR EDE habited. Lynx and Dry Creek, on the north side of the Peace River are still generally forested but From Climate BC From Climate BC
events. Regression analyses were performed on total annual flows, drought flows and peak flows to relate River between the Pine and Kiskatinaw River water- \ N e ¥ | N — contain more rural areas and farmland. Traveling east from Hudson’s Hope to the B.C./Alberta Tenperes e e P s eprsent e bt onmeped e orthepered BT andmoceled aloriheperodoio e
flow characteristics to watershed size, and can be found in the ungauged watersheds section. sheds. Nora” ' \IN oo | i border the watershed is dominated by settlements, farm and ranch land on the north side of the Along the Peace River Valley, the majority of precipitation occurs as rainfall during the summer. More pre- / o NS
: : : : \ } INT : : r cipitation falls on the plains above the valley slopes and at the west end of the valley near the W.A.C. Ben- : | - Meanannua precaton increase (1975 0 2025)" ' " )
Several hydrometric stations exist along the Peace River, between the W.A.C. Bennett Dam and the B.C. Al- - iakes in the P o ey with \WMONTNEY \ Pom river. The watershed areas south of the Peace River from Hudson’s Hope to Taylor are generally ngtt Dam P yiop y Bl mescrannua gt 2025 B /) \g ‘ f‘-'.
berta border. Data from these stations were not analyzed under the scope of this project as discharge from PR N Erlg alrle no fa: E? mbt E eace (ljver vaS ey W|Ith Grabam bk \TREND » \tM g | forested. Tributaries flowing north into the Peace River east of Taylor (Pingel, Six Mile and Eight - o F ) L 7/
] I ) i b ' e f N K ‘ = far® CacheCreek ™7 qFortSkJohn s [ : : i i g YL __EX ’ - =3 Phg
the dams at the western end of the valley is regulated by B.C. Hydro. Seasonal variations in discharge along TN a ﬁ : Eu dlcahy alva;(l SIS hatMy\l\Tlfmc Eta hevjr[j hun \ . " Mile Creeks) change from forested to mostly agricultural in the rolling lowland areas. At Pine Pass. an automated snow billow collects information on snow accumulations. Peak accumulation = g om0 s - PN | = - g 5 ~ RS
. . . . . ithi = $ SN I I U W I W I I W U U I . U U I T L L . -:-:—:\_Km af i....:MontneyTrend ) 2 = L ~N ,
the Peace do va ryr as a” Of the WaterShedS reVIewed as part Of thls prOJeCt empty Into the Peace and thelr Surface ared Of Iakes WIthm assessment WaterShEdS e Ot criaxesin t € area aveha at y \ - s \ | | . | p . I . d d d h d f . = h *Comparisons identiﬁed\as ‘Ii75to 2025 a?ecompat:s;softhepériod1961-1990(based on measured data) with the period 2010-203; (b::ed on modelTed data)s\\# — f\ =
yearly flow patterns influence conditions therein. metric surveys. These bathymetric maps have been REACE RIVER © TREWWAALC. Benricts Dar's locatedl i thal mest wEsteny partal this Watcrshied withdiseeantd, The regularly occurs in Aprl. now water equivalent (swe) Is a standardized method of communicating the ClimateBCis a modelling program developed by researchers at the University of British Columbia in
daint fi h - d WATERSHEDS / : ) , i : collaboration with the BC Ministry of Forests, in order to provide high resolution climate data for resource
A ber of tribut tersheds are found alona the P Ri I d ide potential Proviae information such as maximum and average / trical power generated in the province. In addition, this watershed hosts natural gas, forestry, coal, . .
numper or tridbutary watersneds are round along tne€ reace niver valiey, and may proviae potentia .. . . . W C da. R d h ded th fth W
: B -k . . el Th 14 oth | h he M W P h management In Western Canada. Recent updates have expanded the scope or the prOJect to Western
sources of water. Portage, Lynx, and Dry Creeks, and Maurice and Johnson Creeks are found at the west end deptis, perimeter, areaand volume. All bathymet sathess? ' tourism and agriculture resources and related activities. Sreare FyOErSnow monitorng 1ocations WIthinor ¥ery near the vionthey yyaler kfojSct arca; the ol -
. Williston EEE . . . . . . . .
oftheualley, nectied on the north and south sides of the Peace River espectively, betieen the Farrel ric maps are available in the database for this proj- ok Ty majority of which are high in the mountains in the headwaters of the watersheds. Stations 4A25 at Fort North America in ClimateWNA. These products are based on PRISM Climate Data developed by Oregon
rbon L L . L .
Creek and M’ berlv Ri tersheds and the Peace River. Wild <;|T Creek ' bet the Cach ect. "\ _ = . _— St. John, and 4A26 and 4A28 at Portage and Bullhead Mountains near Hudson’s Hope are in or near the ;tate Unlyer5|ty, with |mpr0\{ed elfevatlon relgtgd variations, add|t|<?na| modelled PALAMEers, and the
reek ana Vioberly River watersheds and the Feace RIVEr. VVIlaer and [ €a Lreek are between the Lache \[C e R oto: P River Vallev. Maxi Iati Fort St. Joh icall in March introduction of forward looking climate predictions based on a variety of global circulation models. The
Creek and Beatton River watersheds and the Peace River. Pingel, Six and Eight Mile Creek watersheds are : - ! - ‘Dawson Creek | View eastwards along the Peace River valley eace River Valley. Maximum accumulation at Fort St. John typically occurs in March. , ) . . ,
) X JKick o h. 9 h’ de of th 9 | A S e imNiR |t LAY = — period of normals (1961-1990) has been compared with predicted values for the period 2010-2039 using
etween the Pine and Kiskatinaw River watersheds on the south side of the Peace River Valley. On the B e N g s P : o : : L i i initati
north side of the river in this part of the valley are Rudyk Coulee and Four Mile Creek Watersh)éds rale Size Distribution R AT - [ VS Environment Canada, and the BC Ministries of Transportation and Forests operate weather stations Fhe CGCM2 A2.x global circulation model. Mean annual temperatures as weII.as mean‘annual precipitation
' >50 - eoT— -Chetwyg?éﬁﬁ?‘i},__ L B - | J ¥ \ throughout the Peace region. Climate data from these stations is available in the database for the project. 15 expected toincrease SIEHESS th_e Peace ISSI0I, Temperatcure 8 expgcted to increase in a relative way,
i 755 < 1 ha. | N { i \ | consistent across the region, while the magnitude of precipitation will vary.
: LN g i g Al
i "““?\02 \ / W P \ B ‘n B T : L TS : = = .
:I:at:rs::d; in the Il:ﬂc:jntney “::tel: Proj;‘ct Ai\:/ea” ) Watershed Area (ka) Stream Order* |Stream MagnitUdE** 07FB.0§?FBOO4 % \ ff" Deep Basin “L_J_': L—h‘ : Photo credit: Adrian Hickin, B.C. Ministry of Energy 3::3{? SRS } f e Ia LotAaI winter precipitati.on (Oct-Mar), average 1961-1990 “ 3::?; Bir oL - 19 E(:‘tiizlsnl::mﬂ precipitation (Apr-Sep), average 1961-1990
Igniignted watersheds are In the Feace river Valley . . 35 - s 8 4 Regional Field .y - . . nits mm » .
* Modified Strahler order, the number of upstream Pine River 13497 8 23052 : N 3 N (7 7 ° % .15-.12. i i : : B 131 - 150 . % :3- 12 g y L] 2s-300
branches in the watershed. Halfway River 9358 8 18334 30 - § S : j \ Pe a Ce Re I O n \I:I—M--w Mﬂw&“ ' ; A . \ﬁ 160-170 : \:l 14-16 . ' L\= 3?2;2
** Modified Shreves magnitude, the number of stream Kiskatinaw River 4053 6 3163 . ) N \ \ _ ‘55’_‘ Main highways :ff" ; i . Main highways B 20- 240
segments contributing to the outlet of the watershed. < Noaey_Gwillim Lake | ~1 N\ ; : : B 75150 ' — 1
Moberly River il ° 2142 s ' oo | | Al ) The Peace River originates in the mountains of British Columbia and forms the southwestern ' o i : wain gy
Pouce Coupe River 1633 6 1794 T VEgben2ia “ahooe : \ ] g T - . - 12 L ey Tren -
Cache Creek 935 6 850 N | A N\ ‘ branch of the Mackenzie River System. From its headstreams in the Rocky Mountains the :
. 4A22 i : & . . . . i
Farrell Creek 643 5 597 15 - ; - T , \ N Peace River flows northeast into Alberta and eventually empties into the Slave River, which ‘,
k;“" Frei" k -;’zg 2 32 o '- { Tubecsdd ¥ N \ enters the Arctic Ocean through the Mackenzie basin. The Peace River's total course from the g
aurice Cree j 4A31 0768009 . | = _ . a . :
5 o Le—— ‘- 2 .
T 510 - T . oros| t\ head of the.FmIay s 1,923 km, and it covers a total area of 302,500 km?. The B.C. portion of
Wilder Creek 100 4 119 L . . ] the Peace River basin covers an area of 41,600 km?,
Elght M”e CreEk 96 4 50 0 - (o il o ) OlOIOIOIOIOIOlOIO [eNeoleNoleNe Nl O'O [l eNeNol o] OlO O COC OO 00000 OIOlO [cleoBoNeoleNeNoeNe] OIO
f)ix “C/'“EEfeek zg i ;;‘ CeRBIRBRBggoesgigassiecsgcsgcocdodoogododonsoges The largest tributaries of the Peace River basin in B.C. are the Pine, Halfway, Beatton,
fyslee Size category (ha) H 1 H H 1c 1 !
Pingel Creek 41 J 18 gory Moberly, and Kiskatinaw Rivers. The Peace River is influenced by BC Hydro's WAC Bennett
Rudyk Coulee 40 3 18 | | and Peace Canyon Dams in the upper reaches of its drainage. These hydro-electric dams
Tea Creek 33 3 26 s | produce 31% of British Columbia's hydro-electric power.
Four Mile Creek 12 3 10 e N -
e U n g a u g ed Wate rS h ed S Hydrologic monitoring stations within the Peace region are in most cases ‘ el . ; ™ B
located on major drainages. This leaves many watersheds without gauged ey The basin includes the major communities of Fort St. John, Dawson Creek, Chetwynd, bl PN g " o P g . ’
1660 | | hydrologic information. Using regression analysis, parameters identified at | ) ) ) . . : e ‘ gy e — o
© 10 YR FLOOD 0 (m/s) stations have been correlated with watershed size to develop sets of coeffi- | ' Mackenzie, Tumbler Ridge, and Hudson's Hope. Much of the basin is forested with ¢ 3 ( c
2R FLOODQ (/s) cients for estimating the same parameters in ungauged watersheds, using ‘ { significant natural gas exploration and production in the Montney shale gas play, a Seasonal Climate, 1961-1990 averages: January Mean Temperature Winter (Oct-Mar) precipitation July Mean Temperature Summer (April-Sept) precipitation
upstream drainage area. \
_ northwest to southeast trending geologic zone underlying the river basin from Pink Al data from ClimateBC
T 000 Fisod fraauenayanalyaiiEing 3 16g-Pearson Tpe I dieribitionwas 5 Mountain to the BC border at Dawson Creek. Agricultural production occurs near the
‘g','o conducted to determine the peak daily discharge for 17 stations in the ¥ ‘. . .. .
Water Balance £ study.area, Regression analysissugaestsithat boththed and Toearpeak o communities of Fort St. John and Dawson Creek. Natural gas, mining, agriculture, forestry,
- daily discharges are strongly correlated to watershed size. These values oy and tourism are the basis of the local and regional economies with mining and natural gas
: . ; ; : Z thusb hly estimated using th tion: : ; . : - I i .
Creating a water balance for the hydrologic cycle weighs input to the system against outputs. R =i con D DETOGRY SHMaTet Hhing The equaton development being the biggest employers in the region. Montney Water Project Overview:
Precipitation (rain and snowfall) are the 0n|y input to the system. Variations occur depending on when, 8 Q,=CxA° where Qis discharge in m*/s {KVZV{QY ;hﬁ Mont?]ethh211e Gas PIay:]n gorthea;’;British Colu(;ndbia is a wofrld—c;llasds unconlvefr:iocr;al natural gTs resource devel(c;[l)melnt. Operations in;he Montney are movin%into developmlent
. . . . Tr is the return period N W * - e s 4 ; . s . . . ~ rilling, which will increase the demand for water and deep sites for the disposal of fluids. Provincial, First Nations and local governments, industry, communities, and environmenta
where and at what rate preC|p|tat|0n occurs but for this purpose all of the water that enters the watershed C and b are coefficients m;R:zs::g;lT:emls % ( N '. G ro u n d Wate r a n d Pa I eova I |eyS The maJorlty Of the !Deace Reglon.ls covergd by glaCIaI precipitation/,} i \3 groups all want to ensure that water sources are carefully managed during natural gas development. These stakeholders require detailed, scientifically-based and unbiased information
leaves on an average annual basis. The three dominant processes that transport water out of the water- 10 - A is the watershed size in square kilometres. B Glaciofiuvial Plain A i J W‘¢>E " S u rﬁ Cia I M ate ri a I S a n d La n d U Se T T —— —— _ and |ntergIaC|aI sediments dep05|ted durmg I‘epeated oSS f'_ ._ 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.
. . . \- Till Blanket * : : 1 O S \. A : : R ‘ 12t 1 1 i ' .
shed are evaporation, transpiration and channel flow. Water that passes through gI’OUI’]d water stores T=arm— Coaf dant TiVeneer | x\ we}ﬂw {; ,! gIaCIa.tIOI?S in the .Qua!:ernary Period. These .Sedlments o N enD 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
may take several years to exit the system. This complicates coupling water balances on a year to year period T years) . b - = :I.Ieugv:::idbiac.o) Lacustrine '=... . j ,.! 0 10 20 30 40 VaAry S|gn|ﬁcantly in thickness. In some Iocatlons, bed- ?‘? @&e\.‘*‘ designed to create a comprehensive database of surface water, ground water and deep saline aquifers in the Montney area.
= . : . x > ain highways ' - . : > 2 s ; P P : i “& evaporation Williston -’
basis. The relationship between ground water and surface water processes requires more in depth inves- 1 o| 00752] 09974] 09029 ey S g : Most of the Peace River valley is glaciolacustrine sediments, with the valley kilometres rock is covered by a thin veneer of sedlme!nt oris ex- A7V ‘,f A Resenvoir o Phase | of the study focuses on collecting, analyzing and interpreting available water information in the Montney region.
tigation, and in this application only considers ground water in communication with streams. Glacial ' P WetershedSize famt) 00 10 0318] 0.9067| 09139 : sides composed of colluvium deposited by slope failures. The map to the left posed at surface. In others places, such as in pre-glacial WNE N If required, a second phase of the study will focus research on addressing remaining data gaps. Three components of the project are as follows:
meltwater may contribute to historical stream flow but is not accounted for here. 10000000 Toliomsli s isiatedansme i enmissi rina monih 1‘ IS COarse scale, national mapping at 1:5,000,000 scale. As part of the Montney bu“e.d paleovalleys, these sedlm.ents can be over 1 OO - 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).
ouifput onifput iput Eree e average flow values, for stations with whole year records. Total volume of : Water PrOJect more detailed mapping IS be|ng Comp||ed INto d|g|ta| format. m thick. In ma ny Cases .modern rlve.rs occupy pre-glaaal ?rr‘\:rlg(s;;zz:irc\(:se components provides insight into important aspects of the regional water cycle, including seasonal flow conditions, climate, vegetation and land use
ClimateBC and ClimateWNA (see Future B — === — ===em  watter flowing through drainages in the study area has a moderate to strong ] N.T.S. Map Sheets 94A and 93P will be available at 1:250,000 and 94A/SE and A river valleys and the thick unconsolidated valley-fill :
i . dels which e U p— & ;?;L‘f:j}ﬁ;‘;[‘o‘;vtg‘lfjj‘f;;‘t"jjeﬂzfm‘.,’zQ;?ft'ﬁg fj;'f;fiig:ﬂiﬁﬁg rerences In 93P/NE will be available at 1:50,000. Surficial material type is an important PR sediments may host aquifers with significant volumes - 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
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