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ABSTRACT

A hydrology overview study of the Elk River basin has been completed
using all available hydrologic information from government agencies and
private mining companies. All measured and observed discharges that were
Tisted in company reports and others obtained separately are presented in
the study report in a standard format. A regionalization procedure using
historical data was utilized to produce graphical relationships between
various individual climatological and streamflow characteristics and
associated physiographic variables. The graphs were used to define two
uniform hydrologic subregions in the Elk River basin. A}l data and active
hydrometeorological stations were examined and an expansion of the climat-
ological, snow course and hydrometric networks was recommended. Published
historical information was used without regard to refinement or adjustments
for common time study periods. Peak flow frequency analyses were done for
some stations. The results of this study present a fairly reliable descrip-
tion of climatological and streamflow conditions in the Elk River and
immediately surrounding watersheds. As such, this information is useful for
operation, environmental impact assessment, planning and preliminary design
of water related activities and projects. However, the graphical relation-
ships presented in this report should not be used for design purposes which
would require site investigation and possible additional data collection.
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PREFACE

The Elk River basin in southeastern British Columbia has been the
subject of many hydrology studies, primarily by different consulting firms
for various mining companies. This work resulted 1in some unnecessary
duplication of effort and an unorganized data base. The apparent need for a
standard information base for water management prompted the Kootenay Region
of the Water Management Branch to request the Hydrology Section to review
all pertinent studies and active monitoring networks at individual mine
sites. The desireable information in such a data base would be specific
streamflow design characteristics or procedures that would be applicable on
a regional basis throughout the Elk River basin.

A preliminary review revealed that the estimated data in the various
mining stage reports were based on different criteria and methods. Hence
the compiiation or consolidation of this information could not be used to
realistically produce the desired design discharges with any degree of
confidence. Some mining company hydrometric discharges were published but
much of the referenced data were not presented.

The general limitations of wmining report hydrologic data and its
unsuitability to establish regional design information was described to the
Kootenay Regional Water Manager. Further report assessment and discussion
with Regional personnel led to a refinement in definition of scope for the
study and a definition of three objectives.

The first study objective was to extract all measured and observed
discharges that were listed in the company reports and to obtain all other
available discharge data from the mining companies and publish them in the
study report in a standard format.
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The second study objective was to define regional hydrologic relation-
ships to estimate various streamflow characteristics. Published long-term
historical data formed the basis of the regionalizations but suitable mining
company discharge data were also incorporated. The results provide an
assessment, planning or preliminary design rather than a final design data
base.

The third study objective was to review the operating hydrometeorologic
network and to recommend network station changes (additions) that would
allow better definition of the regional relationships and provide a data
base for current operations and future design of mining projects in the Elk
River basin.
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1. INTRODUCTION

The ETk River basin, like the rest of southeastern British Columbia,
has been monitored by a number of hydrometeorologic stations for various
hydrologic purposes. The current government climatological and hydrometric
networks in the basin evolved primarily as a result of site-specific study
or water use requirements rather than of a comprehensive network planning
program. In addition, coal mining companies have been maintaining hydrome-
tric stations for various project planning and assessment purposes. Hence,
a substantial hydrologic data base accumulated but experience with its use
revealed a need for evaluation and consolidation of available data and a
review of the hydrometeorologic network.

The ETk River basin has been the subject of many hydrology studies
which resulted in some unnecessary duplication of effort both due to
uncoordinated studies and the use of an unorganized or incomplete hydrologic
data base. This study attempts to evaluate this data base and the hydro-
Togic information published in the numerous reports and to present all
available unpublished hydrometric data in a standard format. The second
study objective was to organize and regionalize all available hydrologic
data in order to supply information for hydrologic 1impact assessment and
preliminary design purposes. The third objective was to recommend.a hydro-
meteorologic network plan for current water management and future
development plans.

Section 2 describes the study region and the dominant weather patterns
which generate the regional precipitation.

Section 3 outlines the regional hydrometeorological stations and
provides compilation of historical data summaries.




Section 4 describes regionalization procedures whereby historical
climatological and streamflow characteristics are graphically related to
physiographic characteristics. Analysis of all the regionalized information
led to the clear definition of two hydrologically homogeneous subregions.
These defined areas are not strictly zones in the sense of uniform
physiographic regions ({the whole basin is physically uniform) but are
identified as unique hydrologic subregions caused by specific regional air
mass movements and climatological responses. For ease of reference the
two regions of uniform hydrologic characteristics will be referred to as
subregions.

Section 5 evaluates and recommends a series of design procedures for
estimating runoff for small drainage areas to be used in the interim until

an adequate data base 1is achieved and regional design curves are
established.

Section 6 outlines a climatological and hydrometric network review in
which all active stations are examined for types of data collected,
tocations, and spatial and altitudinal distribution within each hydrologic
subregion. Recommendations are made with respect to station additions,
deletions and types of instrumentation to complete the current
hydrometeorologic network so that all present and future water management
needs are met in the E1k River basin.

2. STUDY REGION

2.1 Elk River Basin

The study area consists of the Elk River watershed which is located
in the southeastern corner of British Columbia adjacent to Alberta as
shown in Figure 1. The long narrow north-south oriented basin 1lies in the
extremely rugged terrain of the Front and Border Ranges of the Rocky
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3.

Mountains with peaks up to 3,300 metres in the north and 2,200 metres in

the south. The Elk River bisects the basin forming a valley one to six
kilometres wide which falls from an elevation of 1,700 metres at its

northern source to 800 metres at its mouth.

2.2 Precipitation Weather Patterns

The Elk River basin experiences a humid continental climate charac-
terized predominantly by Pacific frontal storms. The majority of precipi-
tation occurs from orographic lifting of stable moist maritime air masses
producing low intensity but long duration storms. The majority of these
large-scale frontal storms flow easterly but a significant number
originate from the south and southeast. Synoptic scale storms are often
associated with cold low pressure systems to produce heavy rainfall in the
late spring and early summer, In mid to late summer local convective
storms provide sianificant precipitation from southerly continental

systems,

HYDROMETEQRDLOGIC DATA

A1l federal and provincial networks as well as those operated by mining

companies were reviewed within the Elk River watershed and immediately
adjacent watersheds, Active stations were identified and plotted on a

regional map (Figure 2).

3.1 Climatological Data

Ciimatological dsta summaries (Table 1) were extracted from "Canadian
Climate Normals 1951-1980" published by Atmospheric Environment Service,
Environment Canada. Long-term average climatological data summaries were
unavailable for provincial stations or other sources. However, some
short-term data were also included in the regionalizations of this study.
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TABLE 1

CLIMATOLOS ICAL DATA

Mean Annual Maximum 24-hour
Climatological Station Station | Perlod Type Record | Precipitation |Record
Eievation| of of Temp.{ Prec., ]Length¥ Length
Number Name {m) Record |Record*; (°C) { (mm) (yrs) { {(mm) | Raln {yrs)
Snow
Atmospheric Environment Stations:
1150060 | Aberfeldle 805 1950~82 3 6.2 511 30 99.6 R 28
3051430 | Castls RS 1364 1958~76 2 3,0 852,0 30 94,0 R 14
3051720 | Coleman 1341 1912-82 2 3,2 569,0 30 81,3 $ 64
3051725 | Coleman RS 1341 1958-71 2 30 53,6 R 12
1151915 | Corbln 1572 1977-83 2 1.7 983.8 | 5/3 49,5 R 7
1152653 | Elkford 1280 1972-78 2 3.0 648,5 | 5/6
1152670 | Elko 939 1923-83 3 6.1 6045 30 58,7 5 48
1152850 | Fernie 1003 1913-83 2 4,7 1127,6 30 106,2 R 63
1152898 | Fording River Clode Creeki 1920 1976-82 2 -0,7 851,6 | 5/4 62,2 5 8
1152899 | Fording River Cominco 1702 1970-82 2 1,5 725.7 30 63,5 S 9
1153034 | Ft, Steels Dandy Cresk 856 1978-82 2
1153034 | Ft, Stesle Steeples Ranch 835 1968-78 2 2.4 430.2 0 43,2 R 12
1153282 | Grasmere 869 1962-82 2 1.0 493,7 30 45,2 R 18
1155402 | Natal Harmer Rldge 1890 1971-82 2 0.3 840,.8 30 53.3 R 10
1155403 | Natal Kalser Resources 1128 1969-82 2 4.1 6371 30 86,4 R 10
1155490 | Newgate 709 1914 ~60 2 6,5 434,4 30 48,3 S 46
3055120 | Peklsko 1439 1905-82 2 1.8 696.1 30
1157630 | Sparwood 1137 1980-83 3 3.8 568,4 2 65,0 5 4
1158692 | Wardner Kootenay Hatchery 762 1971~82 2 5.8 421,3 30 32,5 S 7
1158917 | Whiteswan Lake 1138 1959-61 2 3.3 447,8 1 28,7 R 3
Ministry of Environment Stations:
115505 Aqueduct 48 1440 1977-79 i L3 - 3 - - -
165201 Butts 1350 1979 3 2.0 - 1 - - -
115536 Forsyth Craek 1490 1977-79 3 2.0 - 3 - - -

* 1, temperature
2, temperature, precipltation
3, temperature, preciplitation, rate of ralnfall

+ 30-year means are based on the latest A.E,S, published normals, 1951-80; shorter records may have been

adjusted to the 30-year period,




3.2 Snow Course Data

Snow course data summaries (Table 2) were extracted from computer
listings, "B.C. Snow Survey Annual Summary, Surface Water Section, Water
Management Branch, 1984", and "Snow Course Historical Data Summary,
Technical Services Division, Alberta Environment, 1983-84" as well as
other snow survey bulletins.

3.3 Hydrometric Data

Hydrometric data summaries (Table 3) were extracted from "Historical
Streamflow Summary 1982" published by Water Survey Canada, Environment
Canada. Short-term records were updated to include 1983. Annual data
pubtished by Elco Mining Limited and Kaiser Resources lLimited were also
included in data analysis. All published and unpublished discharges,
obtained directly from mining companies, are listed in the Appendices. It
is recommended that these Appendices be updated every five years to
maintain an up-to-date form of data publication for those data that would
otherwise not be published.




TABLE 2

SHOW COURSE DATA

Snow Course Station Mean Maan
Station | Sourcef Perlod March 1 Record | April 1 Record
Number Elevation of of Water Ltength Water Length
Name {m) Data*{ Record |Equivaient (yrs) |Equlivalent {yrs)
Alta, B.C. (mm} (mm)
British Columbia:
2002 Fernie 1070 1 1937-84 197 45 191 46
2007 Fernie East 1250 i 1951-84 351 34 381 33
2002A | Fernie (NE) 1070 i 1974-84 217 H 239 11
2009 Morrissey Ridge 1860 i 1961-84 633 21 724 22
2C09A | Morrissey Ridge 2 1800Q 1 1984 373 1 533 ]
2C16 Mount Joffre 1750 1 1969-84 319 14 388 16
2c17 Thunder Creek 2010 1 1969~-84 238 15 287 16
2006 Upper Elk River 1340 1 1948-84 168 36 158 36
Alberta:
14203 | ALOY Alllson Pass 1980 1 1963-84 - - 503 20
14Y04 Highwood Summit (Open) 2210 2 1963-79 302 8 349 11
t4Y05 | ALOZ Highwood Summit {(Bush) 2210 i 1963-84 352 8 387 15
14Y20 Lost Creek 2130 4 1 1984 272 1 328 1
14Y07 Mist Creek 1755 3 1965-84 - - 206 8
i4Z08 Race Horse Craek 1920 3 1983-84 447 2 - -
15Y03 . Three iste Lake 2160 3 1981-84 488 3 572 4
14201 . West Castle Bush 1525 3 1963-84 366 4 474 18
14Y08 Wiikinson Summit (Open) 1980 2,31 1964-84 134 4 189 20
14Y09 | ALO3 WilkInson Summ!it {(Bush} 1980 i 1963-84 180 4 219 21

Source of data:

t, B.C. Snow Survey Annual Summary, Surface Water Section, Water Management Branch, 1984

2, Snow Course Historical Data Summary, Technlcai Services Division, Alberta Environment, 1980

3, Water Supply Review and Snow Survey Summary, Technlcat Services Division, Alberta Environment, 1983-84

4, Water Supply Review and Snow Survey Summary, Technical Services Division, Alberta Environment, Apri] 1985




TABLE 3

HYDROMETRIC DATA

Hean Annual
Ratio of
Hydrometric Station Orainage] Median jPericd Discharge Extreme Discharge Max fmum
Area Basin of instan-
(kmZ) [Elevation|Record |Unlt |Record|Minimum}Record] Maximum |Record|tanecus
(m) Runof f{Length| Dalily {Lengthf Dally jLengthjto Daily
Number Name {mm} {yrs) (m3/s) (yrs) (L/s/km?) (yrs)]{Discharge
Water Survey of Canada Stations:
Q8NK(Q27lEIk R, below Weary Cr, 328 2180 1982-83) 584 2 0.615 2 122 2
Q8NKO16JEIk R, near Natal 1870 2000 | 1950-83] 467 28 | 3.91 30 96,3 | 32 1,04
0BNKOO2tEIk R, at Fernise 3110 1800 1919-83{ 302 14 | 8,02 16 86, 1 16 1.04
OBNKOI2{EIk R, at Stanley Park 3520 1770 ]i%44-697 571 25 | 8,03 26 112 25 1.08
OBNKOO1{EIk R, at Elko 3550 1760 [1914-44| 510 22 § 8,63 25 103 26 -
O8NKOO5{EIk R, at Phillips Bridge | 4450 1924-83] 548 52 | 5.66 58 110 59 1,08
08NKO25{Fording R. above Clode Cr, 96,3 1875 674 1| 0.255 1 167 1 -
0BNKO21{Fording R, below Clode Cr, 104 2130 1971-83f 565 101 0,178 | 1t 174 12 1,17
08NKOt8lFording R, at the Mouth 619 2020 11970-83] 441 13§ 1,32 14 108 14 1,08
Q8NKO29{K | Imarnock Cr, 1983
near the Mouth
08NKG22[Line Cr. at the Mouth 138 1960 (1971-83] 527 11 ] 0,359 | 12 130 13 1,20
08NKO19lGrave Cr. at the Mouth 83,9 1790 1970-83{ 447 13 1 0,226 | 14 88,1 14 1,04
08NKD17f{Whiting Cr. near Natal 1963-65 0,010 4 -
O8NKO20|Michel Cr. below Natal 637 1820 {1970-83] 571 131 1,19 14 157 14 -
Q8NKO 13} Aqueduct Cr, near Natal 1,19 194752 0,003 5 -
08NKO28{Michel Cr, above Corbin 1983 -
08NFO06|Pal liser R, in Lot SL49 653 1973-83} 730 11 t.54 11 156 1 1,14
0BNFOO3|White R, near Canal Flats 987 1941-480 394 1| 4,25 1 86,8 8 1,07
08N3044}Lussier Cr. 246 1541-48] 8i3 3} 2.00 7 99,6 8 -
near Canal Flats
08NG002{Bul i R, near Wardner 1530 1720 {1914-831 693 55 1 4,13 56 140 64 1,14
Q8NPOG1LFlathead R, at flathead 1110 1750 | 1929-83] 766 20 190 55 1.29
08NPC03{Howe! Cr, above Cabin Cr. 145 1977-83] 621 6 ] 0.326 6 128 6 1.14
08NPOO4 [Cabln Cr. near the Mouth 93,2 1977=831 673 6 0,238 6 174 6 1.38
08NPO02]Couldrey Cr, in Lot 9380 P18 1974-83] 682 10 § 0,302 | 10 153 10 1,16
Q8NKD26 [Hosmer Cr. 6,40 1981-83 148 3 -
above Diversions
05AA026|Dutch Cr, near the Mouth 143 1966-83] 322 17 | 0,477 § 17 103 18 1,17
05AAG27|Racehorse Cr., 217 1966-831 384 131 0,238 1 13 137 18 1.75
near the Mouth
058L021 Highwoed R, 132 1965=-83; 596 i8 § 0,700 ] 18 187 18 1,20
below Picklejar Cr.
058LO19{Highwood R. 776 1950-83] 350 32| 1.41 12 108 33 1.3
at Diebal's Ranch
058L022|Cataract Cr, near
Forestry Road 166 1966-83] 368 12 1 0,150 ) 12 131 18 1,46
Mining Company Stattons:
EL76,4 IEIK R, 143 2190 1977-83] 578 710.19 7 116 7 1,13
EL5Z.5 JEIk R, 497 2170 1977-82{ 511 6} 1.05 & 105 6 1,12
CAO,1 iCadorna Cr. 131 2310 1977-831 780 7] 0,46 7 143 7 1, 14
WE1,0 [Weary Cr. 20,4 2165 [1977-83] 460 71 0,04 7 142 7 1,07
FO1,6 |Forsyth Cr. 178 2290 1977-80{ 283e 4 1 0,06 4 79.8 4 1.07
WS 1 Fording R. 391 0,79 1170
W18 Elk R, 961 2,0e 83,6e

@, sstimate
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HYDROLOGIC REGIONALIZATION

4.1 Climatological Regionalization

C]imatologica] regionalization was based on regional plots of mean
annual temperature and precipitation versus station elevation as shown in
Figures 3 and 4. Data summaries are listed in Table 1. The temperature
plot revealed a single well-defined zone for the Elk River basin.
Kootenay River valley stations near the mouth of Elk River were grouped in
the lower elevation part of the plot but with more scatter. The mean
annual precipitation plot revealed two climatological subregions shown in
Figure 2, a high precipitation subregion in the south, a lower precipita-
tion subregion in the north and a transitional area in between.

In Figure 5 a plot of maximum 24-hour precipitation also identified the
same subregions. The high precipitation subregion is indicated by Fernie
and extends through the MacDonald and Clark Ranges from the southeast.
This Tocation is not conclusive from this data alone but is substantiated
in the following runoff regionmalization section in which the Flathead and
Wigwam Rivers confirm a high runoff subregion. Corbin precipitation
indicates intermediate or transitional conditions which would extend
through the Michel Creek watershed. This transition is relatively narrow
extending northwest-southeast approximately between Hosmer and Sparwood.
North of Sparwood the plot indicates that the Elk River watershed lies in
a uniform lower precipitation area.

4.2 Snow Pack Regionalization

Snow pack regionalization was based on a regional plot of mean annual
maximum snow water equivalent versus station elevation as shown in
Figure 6. Snow water equivalent means were based on the larger values of
March 1st or April lst data for the period of record as listed in Table 2.
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The plot once again confirmed the presence of the two subregions in the
Etk River basin.

4.3 Runoff Regionalization

Runoff regionalization was based on a regional plot of mean annual
unit runoff versus median basin elevation (Figure 7). This confirmed the
presence of the hydrologic subregions defined in the previous sections.
The watershed points are fairly well segregated in the plot and define
runoff-elevation curves or bands* for the subregions but with slightly
more scatter than the precipitation plots.

4.4 Peak Flow Regionalization

Peak flow regionalization was based on a regional plot of mean annual
unit peak flows versus drainage area (Figure 8). Although the two
subregions could be inferred from the plot sufficient evidence was not
shown to clearly define envelope curves for each subregion. For example,
the Tlower runoff-upper Elk River basin could be defined by a curve
(straight line on a 1og-log plot) running through Elk River near Natal
(08NKO16) and Fording River below Clode Creek {08NK021) with Fording River
at the Mouth (08NK018) plotting almost on the line. The siope of this
Tine 1is -0.22 which is identical to peak flow envelope curves for the
northeastern half of the province defined in other regional hydrologic
studies. However, a band which encompasses atl Elk River stations was
drawn with a slope of -0.18 to define the regional mean annual peak daily
flow in the E1k River basin.

* The regional runoff and streamflow plots are presented with bands drawn to
encompass the plotted points in each subregion rather than with regression
type curves as were used in the climatological regionalizations. This
method is a new approach to aid in assessing future runoff calculations by
consultants in which an acceptable estimate would lie in the appropriate
band. The climatological curves were intended for descriptive purposes only
therefore visually defined regression lines or curves were appropriate,
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To provide some information for other freguency floods, certain
Tong-term stations that helped to define the location of the upper and
lower bounds of the band were selected for frequency analysis. The
results were plotted to define bands for standard design recurrence
intervals of 10, 25, 50, 100 and 200-years in Figures 9 to 13.

The peak flow regionalization procedure is based on annual maximum
daily discharges so that data from manual gauge hydrometric stations can
be utilized. For the purpose of making instantaneous flow estimates,
ratios of instantaneous to daily discharge were computed for annual peaks
for all recorder stations where the required data were available. In each
record the highest two or three peaks were examined for the maximum ratio
which was then plotted against drainage area (Figure 14). A single
envelope curve was drawn through the highest plotted ratios within the
Elk River basin to define a regional instantaneous to daily peak flow
relationship.  Other neighbouring watershed stations used in the study
were treated as outliers.

4.5 Low Flow Regionalization

Low flow regionalization was based on a regional plot of mean annual
minimum daily flows versus drainage area (Figure 15). This plot resulted
in a single hydrologic zone of low flow. Forsyth Creek (FO 1.6) of the
Elko Mining network plots low in the relationship but is based on only
three years of record and may also represent an anomaly as indicated in
Figure 7.
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HYDROLOGIC ESTIMATES FOR SMALL DRAINAGE AREAS

5.1 Design Information Limitations

Hydrologic design estimates for small ungauged drainage areas
(<100 km2) are generally more difficult to make than for large areas.
This is not so much a limitation of hydrologic knowledge as it is the
general paucity of small-stream hydrometric data. Nevertheless, design
discharges were required for various planned mining projects in the study
area and many hydrology studies were conducted by different consulting
firms engaged by the mining companies. The net result was an unnecessary
dupltication of effort with uncoordinated studies which used an unorganized
or incomplete data base.

Notwithstanding the partial intent of this report to present a
hydrologic base for preliminary water management planning and assessment
of proposed projects, the following recommendations are made for
estimating design flow characteristics. This design approach 1is not
intended as a standard reference of project design or step-by-step design
manual approach but rather as a general guide to help the engineer solve a
design problem. Until an adequate data base is achieved and regional
design curves are established the best hydrologic design approach would be
a stepwise procedure increasing in compiexity with an increase in the
amount of available information.

5.2 VYolume Runoff Design

Seasonal or annual runoff design estimates in ungauged areas for
storage sites or high runoff-season diversions should follow a regional
analysis approach as introduced in Section 4.3. Since unit runoff is the
basis of this method it is similarly applicable to large and small basins.
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Figure 7 should be repiotted with updated information and all unit runoff
data adjusted to a common long-term period using suitable long-term index
stations for each subregion. The problem stream site should be positioned
in the appropriate subregion giving a similar weight to the degree of
proximity of any plotted gauged site.

5.3 Peak Flow Design

Peak flow design estimates in small ungauged areas should be based on
various methods depending on available data and its proximity. In the
case of no nearby hydrometric data the flood estimating procedure should
be based on precipitation intensity data (intensity-duration-frequency
curves). For example, the rational formula could be used with either
regional precipitation maps/estimates or the closest rainfall recorder
station adjusted for the problem site. The estimate should be checked
using regional plots similar to those of Figures 8 to 14 or their
projections. In the case where the problem site is near a hydrometric
station it can be compared with the plotted position of the latter in the
regional plots. Since regional plots are usually based on daily data due
to the paucity of recorder installations, instantaneous peaks can be
derived from a plot such as Figure 14. If the nearby hydrometric station
has a recorder with identifiable storm hydrographs a unit hydrograph
approach based on a basin characteristic transfer formula should be used.

If a storm hydrograph shape or volume design is required the method
used will again depend on the proximity of hydrometric data. The case
with no nearby station will require standard volume hydrograph formulae
based on basin physiographic characteristics. When using a unit

hydrograph approach both peaks and hydrograph shapes are calculated in the
one procedure.
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5.4 Low Flow Design

There are no reliable methods for estimating tow flows from small
ungauged areas. The most practical and accurate procedure incorporates a
series of miscellaneous streamflow measurements at the problem site during
the low flow base period. This data is then used to derive short duration
or monthly flow data based on frequency information of a nearby long-term
representative hydrometric station/s. The next best method would be to
use a regional plot of stations such as in Figure 15 (not necessarily
using daily values) weighting the problem site point by any nearby gauged
points. In the absence of neighbouring information a regional curve value
is used for an approximate design value.

HYDROMETEOROLOGIC NETWORK RECOMMENDATIONS

6.1 Climatological and Snow Course Networks

A climatological/snow course data base is required in this resource
development region for project design and operation as well as associated
environmental assessment. The climatological/snow course regionalization
of this study revealed deficiencies in the types of information collected
and in the geographical coverage in the hydrologic subregions both in
horizontal extent and vertical distribution. The Elk River basin network
is comprised of seven active climatological stations operated by the
federal Atmospheric Environment Service (AES) and three by the provincial
Waste Management Branch. A number of climatological sites are also
maintained by several mining companies. There are six active snow courses
operated by the provincial Water Management Branch (WMB).

Listed in Tables 4 and 5 are recommended climatological and snow
course changes and proposed stations along with reasons for each
recommendation, These additions will complete the current network which
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RECOMMENDED CLIMATOLOGICAL NETWORK CHANGES

Station Agency* Change Reason
Aqueduct WMB discontinue nearby Sparwood and
Natal-Harmer Ridge
provide adequate coverage
Elkford AES continue only only station in this area;
—————————————————————— one of these near new mine site
Greenhills WML stations
Odlum WMB add precipitation only climate station in
storage upper E1k River reach;
near new mine site
Forsyth Creek| WMB continue one station:| complements precipitation
add precipitation recorder
storage
---------------------- w==-0r alternatively-----cmeccccmc e
Fording Clode| AES add precipitation only recorder in this area;
Creek recorder near operating and
expanding mine site
Line Creek CNRL | continue one or more | only stations in this area;
stations near hydrometric stations;
near operating and
expanding mine site

AES, Atmospheric Environment Service

CNRL, Crows Nest Resources Limited
WMB, Waste Management Branch
WML, Westar Mining Limited

TABLE 5

RECOMMENDED SNOW COURSE NETWORK CHANGES

Station Agency Change Reason
Corbin establish only station in
transitional subregion
Water near precipitation station
Fording River} Manage-| establish only station in this area;
Clode Creek ment near precipitation and
hydrometric stations
Branch
Fernie discontinue scheduled replacement by
2002 2C02A
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‘should then meet hydrologic zone sampling and other regional planning and
operational requirements.

The recommendations for new stations did not specify the agency to be
responsible for construction and maintenance. However, it should be
emphasized that any company or agency that collects c1iméto?ogica1/snow
course data must adhere to the standards set by the AES/WMB for the data
to be universally applicable.

6.2 Hydrometric Network

A hydrometric data base 1is required in this resource development
region for project design and operation as well as associated environ-
mental impact assessment, Hydrometric data uses include peak flow
designs, water supply assessment and evaluation of other potential low
flow concerns as well as for operational water management and waste
management services. The current hydrometric network in the Elk River
basin evolved primarily as a result of site-specific study and/or water
use requirements rather than of a comprehensive network planning program.
The network is comprised of 11 active hydrometric stations operated by
Water Survey of Canada (WSC), three* by Elko Mining Limited (EML) and a
number of gauging sites maintained by Fording Coal Limited (FCL) and Crows
Nest Resources Limited (CNRL). Mining company hydrometric stations and
miscellaneous measurement sites are shown in Appendix A.

The network appears adequate in large-stream stations but inadequate
in small-stream gauges considering the diversity of the Elk River basin
with its hydrologic subregions. Listed in Table 6 are recommended changes
and proposed hydrometric stations along with reasons for each
recommendation.

* The 1last three stations operated by EML have been discontinued on

October 24, 1984 ("Elk River Project, 1984 Hydrology Summary” by Hydrocon
Engineering (Continental) Ltd., April 1985).
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RECOMMENDED HYDROMETRIC NETWORK CHANGES

Station Agency* Change Reason
E1k River EML discontinue nearby WSC 08NK027 meets
EL 76.4 subregional requirements
Cadorna Creek| EML reestablish with only measured western
CA 0.1 recorder tributary of upper Elk River;
near proposed mine site
Weary Creek EML reestablish with only measured eastern
WE 1.0 recorder tributary of upper El1k River;
near proposed mine site
Michel Creek WSC add recorder only large-stream tributary
08NKO20 measured in the eastern
transitional area;
near operating and expanding
mine site
Michel Creek WSC add recorder only small-stream tributary
O8NK028 measured in the eastern
transitional area;
near operating and expanding
mine site
Whiting Creeky WSC reestablish with only tributary measured in
Q8NKOL17 recorder the western transitional
area,
near operating and expanding
mine site
Brownie Creek{ FCL continue one only small-stream tributary
Blackrill station with measured in the area;
Creek recorder near operating and expanding
Blackstone mine site
Creek
West Line CNRL | continue one only small-stream tributary
Creek station with measured in the area;

No Name Creek

recorder

near operating and expanding
mine site

CNRL, Crows Nest Resources Limited
EML, Elco Mining Limited

FCL, Fording Coal Limited

WSC, Water Survey of Canada
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It should be noted that all sites should monitor natural flow
conditions and any significant upstream water use (current and/or planned)
should be carefully considered on all parts of an annual hydrograph before
any station is reestablished. Alternative sites will have to be found for
those which are unsuitable. Recorders are preferable over manual gauges
for flood hydrograph data collection purposes. It should also be noted,
as for the climatological/snow course station establishment, that any
company or agency that collects hydrometric data must adhere to the
standards set by WSC for the data to be universally applicable.

7. CONCLUSIONS

A hydrology overview study of the Elk River basin has been completed
using all available hydrologic information from both government agencies and
private mining companies. All measured and observed discharges that were
listed in company reports and others obtained separately are presented in a
standard format as Appendices to this report. It is recommended that these
Appendices be updated every five years.

A regionalization procedure using historical data was utilized to
produce graphical relationships between climatological and streamflow
characteristics and physiographic variabTes. This information was used to
define two wuniform hydrologic subregions 1in the Elk River basin. Al
historical data and active hydrometeorologic station locations were reviewed
and climatological, snow course and hydrometric network additions were
recommended to compile a data bank for hydrologic aspects of current water
management and future development plans.

This study was conducted under a general perspective of quantitative
analysis, more for descriptive purposes than for rigorous hydrologic design.
Published historical information was used without regard to refinement or
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adjustments for common time periods. Hence the graphical relationships
presented in this report should not be used without other information for
design purposes.

The results of this study do however present a fairly reliable
description of climatologic and streamflow conditions in the Elk River and
immediately surrounding watersheds. As such, this information is useful for
operation, environmental impact assessment, planning and preliminary design
of water related activities and projects.
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APPENDIX A

MINING COMPANY HYDROMETRIC STATIONS

Hydrometric data have been collected by numerous mining companies over
the past ten years in the Elk River basin. Many of the actual observed and
measured discharge data have been presented in various mining proposed
project reports. Mining site locations are shown on a small-scale map in
Figure 16. Actual mining company hydrometric station and measurement site
tocations are shown on various scale maps in Figures 17 to 19. Elko Mining
Limited hydrometric station locations are shown in Figure 2.

Streamflow measurements which have been collected and listed in mining
company reports have been extracted and presented in Appendices 2 to 6.
Other unpubtished data were obtained directly from Westar Mining Limited and
are shown in Appendices 7 and 8. A standard form of hydrometric data repor-
ting was devised that follows Water Survey of Canada publication standards
but with certain deviations to accommodate the nature of mining company
data. An annual daily discharge table was adapted to present daily miscel-
laneous measurements and observations. Since these discharges are of a
discontinuous nature with many gaps in the records no monthly or annual
summary discharge data are presented. However, all other relevant station
information such as station name and number, year, type of gauge, location,
drainage area, type of flow (natural or regulated), source of information
and comments are given. For certain dates two flows are recorded, one for
the daily mean discharge and one for a discharge derived from a crest gauge
observation for that date. The latter discharge is the maximum observed
instantaneous discharge between that date and the previously recorded date.
To reduce report volume an annual page was used for a station if three or
more daily measurements were available such as in Appendices 2 and 3. The
only exception to the above data format was Appendix 4 in which Elko Mining
Limited annual daily discharge tables were photocopied directly from the
company reports since they were already published in an acceptable format.
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The planning nature of this report precludes a detailed evaluation of
mining company hydrometric data. Nevertheless any comments or notes that
were given in the mining company reports were sited as to type of gauge used
{e.g. recorder, staff gauge, weir) or other vrelevant information.
Regulation upstream of gauged stream sites was examined by a review of Water
Management Branch water license information and affected measurements were
identified. However, there was no attempt to define the accuracy of hydro-
metric data and these data should therefore be used for planning purposes
only. If the data were to be considered for design purposes it should be
examined carefully both for field conditions and office computation proce-
dures. Actual gauge sites would have to be examined and stage-discharge
curves evaluated and a rating index defined to evaluate the accuracy of the
streamflow data.
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APPENDIX B

BYRON CREEK COLL{ERIES LIMITED

HYDROMETRIC DATA

Byron Creek Mine Expanslion Project

B2

DRA INAGE
STATION STREAM AREA GAUGE DATE D | SCHARGE REMARKS
NUMBER (km?) LOCAT 1ON (m>/s)
! Corbin Creek 12,6 49° 291 20m Oct,, 1981 0.012 natural
114> 38! 400 flow
3 Corbin Cresk 17.6 49° 30 22n Oct,, 1981 0.016 regu lated
114¢ 39" 00| Aug./Sept., 1982 | 0,060-0,080 | since
1975,10,06
4 Corbin Creek 30 49° 30t 58v Oct,, 198} 0,041 regulated
114° 40% 06"| Aug./Sept., 1982 | 0,140-0,200 | since
1949,09,10
8 Andy Good Creek 33.1 49° 31' 39My Aug./Sept,, 1981 | 0,500-0,700 { regulated
114° 414 140 since
1979,11.29
9 Michel Creek 67,1 49° 311 24n Qct,, 1981 g, 14 regu lated
114° 411 19n since
1970,12,29
10 Miche! Creek 00,2 49° 311 24n{ Aug./Sept,, 1981 0.700-0,%0 | reguiated
114° 41 260 since
1970,12,29
Source: ‘"Byron Creek Collierles Limited Expansion, Detalled Project Assessment,” Volume I,
'Biophysical Environment impact Assessment," February, 1983,
Note: See Flgure 17 for hydrometric site locations.
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APPENDIX C

CROWS NEST RESOURCES LIMITED

HYDROMETRIC DATA

Line Creek Project

C2

Note:

DRATNAGE
STATION STREAM AREA GAUGE DATE D { SCHARGE REMARKS
NUMBER {km?) LOCATION (m3/s)
L14 South Line Creek 43,8 49° 551 QIny July 14, 1975 2,25 natural
T14° 46! 09" September, 1975 0,331 flow
July 28, 1976 0,60
L14,7 | Line Creek 6,7 49° 34¢ 581 July 14, 1975 0.12 natural
tributary 114° 45' 311 September, 1975 0.014 flow
L7 Wast Line Creoek 11,4 49° 55! i8"{ Juns 6, 1974 0.456 natural
H14° 46t 14n| July 14, 1975 0,192 flow
September, 1975 0,068
July 28, 1976 0.06
L5 Line Creek 0.8 49° 56t 24n] July, 1975 ¢.01 naturat
Tributary 114° 45 420 fiow
L3 No Name Creek 7.3 49° 56! 46"f Juiy 12, 1975 0,351 natural
114° 45t 27} September, 1975 0.059 flow
- Source: "Stage 2 Environmental Study of the Line Creek Project,” Yoiume 1, Teble 5,2,1.1-1/2,

Volume |11, Table V, for Crows Nest Industries Ltd., Fernle, B,C., by B.C. Research,

Yancouver, B,C, August, 1977,

See Flgure 17 for hydrometric sli+e locations,
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APPENDIX D

ELCO MINING LIMITED
HYDROMETRIC DATA

Elk River Project
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APPENDIX D

ELCO MINING LIMITED

HYDROMETRIC DATA

Elk River Project

D2

DRA ENAGE
STATION STREAM AREA GAUGE PERIOD OF RECORD REMARKS PAGE
NUMBER (km?) LOCAT ION
EL76,4 Elk Rlver 143 50° 267 4gn 1977-83 natural flow D3
114° 57t Qv
EL52,5 | Elk River 497 50° 151 18w 1977-82 natural flow pig
114° 5t 220
CAO,1 Cadorna Creek 131 50° 261 ttu 1977-83 natural flow Dle
114° 56 42v
WEE,O Weary Creek 20.9 50° 23 j4n 1977-83 natural flow D23
114° 54¢ 57
FO1.6 Forsyth Creek i78 50° 131 52v 1877-80 naturai flow 030
114° 58t Q2v
Source: MEik River Project Hydrology Summary, 1977-81, 1982, 1983," for Elco Mining L+d, by

Note:

Hydrocon Englneering (Continental) L+d., Calgary, Alberta,

May 11, 1983, May 15, 1984,

See Figure 2 for hydrometric site locatlons,

December 3, 1982,



D3
ELCO MINING LIMITED

STREAM GAUGING DATA

Station:  Elk River (EL 76.4) Drainage Area: 142.9 kn? Year: 1977

Daily Discharge in Cubic Meters Per Second

Dav Jan. Feb. Mar, April May -June July Aug Sept. Dct. Nov Dec.
i
1 0.33 2.9 3.1 3.5 3.9 3.6 1.7 0.67 0.59
o 0.29 0.37 3.0 4.2 3.7 4.1 2.8 1.6 0.68 0.58
3 0.41 3.1 4.8* 3.8 4.4 2.7 1.6 0.67 0.57
4 0.48 3.3* (4.4 3.3 4.2 2.7 1.5 0.74 0.57
5 0.31B% 0.53 3.1 4.0 2.9 3.7 2.7 1.5 0.97 q.56
6 0.60 2.9 4.1 2.7 3.8 2.8 1.4 0.48 0.56
7 0.66 2.9 5.0 2.6 4.1 2.8 1.4 0.46 0.55
g 0.74 3.1 7.73* 2.6 4.2 2.8 1.3 1.00 0.54
9 0.84. | 3.4% 19.6 2.6 4.3 2.7 1.3 0.94 | 9,54
10 n.90 3.8 g.4 2.7 4.1 2.6 1.3 0.86 0.53
1 0.44B% 1.00 | 3.9E |6.0 2.8 3.9 2.5 1.2 0.51 | 0.53
12 : 1.10 | 4,1 [4.8 2.9 | 3.0 2.5 | 1.2 | 0.3 | 0.5
13 1.20 3.9 4.9 2.€ 5.7 2.5 1.1 0.33 0.57
14 1.30 1.6 5.0 2.6 6.8 2.5 1.1 0.35 0.50 *
1 1.40 4.2 5.0 2.7 5.8 2.4 1.06 0,68B8E) 0.58
16 0.31*] 1.50 4.35%| 5.2 3.5 5.0 2.4 1.00 0.6BBE} 0.68
17 1.60 4.0 5.7 3.6 4.5 2.3 0.90 0.67BE] 0.8
18 1.80 3.6 5.4 4.2 4.6 2.3 0.89 * (0,66BE; 0.45
19 1.90 3.3 5.4 4.7 4.% 2.3 (.88 0.66BE| 0.34BC
20 2.00 3.0 5.3 2.7 4.5 2.2 0.85 0.65BE| 0.48BE
21 2.10 1 2.9 15.3 3.3 1 4.5 1 2.2 10,8 | 0.658E| 0.628¢
29 0.27 2.30 2.3 5.1 3.4 4.4 2.1 0.%90BE| .84BE} 0.76BE
23 2.40 | 3.1 |5.1 4.0 4.5 2.1 0.80 | 0.63BE; 0,90BE
24 2.40 | 3.2 5.0 4.4 4.7 2.0 0.94BE| 0.63BE{ 1.04BE
25 2.50% | 3.3 4.6 4.5 4.7 2.0 1.10 0.62BE: 1.048
26 2,50 K 5.2 4.2 4.9 1.9 0.97 0.628El 0.568
27 2.60 | 36 |5.4 6.5 4.2 1.9 | 0.948E| 0.61BE| 0.44B
28 2.60 | 3.5 4.5 4.6 4.4 1.8 | 0,96BE| 0.60BE| 0.318
29 0.24*{ 2.70 3.3 4.1 4.8 5.4 1.8 0.81 | 0.6088] 0,298
30 2.80 3.1 3.8 4.2 4.5 1.8 0.74 0.59REl 0.38B
31 - 3.1 - 4.1 4.5 - 0.70 | ---- | 0.268B
Tota) 45.60 |104.95 |156.13 }111.00 {140.00 | 71.70 §34,38 119.2% 117.49
Mean 1.5 3.4 6.2 3.6 4.5 2.4 1.10 0.64 0.56
105 x M3 3.94 9,06 | 13.49 9.60 | 12.08 6.19 2.4n 1,659 | 1.499
Maximum 2.8 4,35 9.6 4.8 6.8 3.6 1.70 1.00 1.04
Minimum 0.33 2.9 3.1 2.6 3.7 1.8 g.70 0.33 0.26
Monthly 27.6 63.4 94.4 67.2 84.5 43.3 9.174 [11.60 [10.49%
Runoff {mm)
'E‘; 7;‘;“ Flow 2.5 | 3.3 | a8 0.887 | 0.682 | 0.50

B - Ice Conditions
E - Estimated
* - Dates Meterad

NOTES: Discharges Tisted prior to installation of continuously recording
equipment on October 18, 1977 were determined by daily staff
gauge readings.

2. Flows were also metered on Mag 10 - 3.7; May 16 - 4.4; June 6 - 4.1;
June 8 - 7.7; June 10 - 9.6 mi/s.




ELCO MINING LIMITE

]

STREAM GAUGING DATA

D4

Station: Elk River {EL 76.4) Drainage Area: 142.9 km2 Year: 1978
Daily Discharge in Cubic Meters Per Second
Day Jan. Feb, Mar. | April May June July Aug. Sept. | Oct. Novy, Dec.
0.24 0.9 -t0.21BE| 0.28 3.72 4.98 [ 10.98 5.42 2.65' | 3.08 0.908E | 1.11BH
; 0.14 Bt 0.27 0,208c| .31 3.89 4.82 ) 9.80 7.01 3.04 | 2.78 0.94BE [ 17,0488
3 0.14 BE| 0.23 0.20BE | 0.32 3.51 5.91 | 8.7% 4.66 3.21 | 2.5% 0.888E | 1,04B(
4 n.28 0.26 0.20 0.34 3.32 8.79| 8.32 4,57 3.38 [2.37 0.878 0.9588
5 G.36 0.28 0.23 0.3% 3.43 12.85{ 8.60 4.86 3.68 | 2.20 0.80BE | 0.89BE
6 0.47 0.30 0.27 0.36 2.68 16.324 8.61 5.29 3.78 [ 2.05 0.80BE | 0.91BF
7 0.39 0.28 0.29 0.3835 2.59 16.00 | 9.33 5.17 3.67 {1.86 0.91BE | 0.898E
8 0.41 0.24 n.28 0.41 2.94 14.87 [ 12.10 5.30 3.8 711,76 1,06BE | 0.98BH
9 0.40 0.37BE | 0.278E | 0.43BE 3.41 15,55 12.69 5.33 3.83 1,62 1.20BE| 1.04B
¢ 0.388E] 0.28 0.27BE | 0.43BE 3.87 15.61 [ 11.10 5.34 3.47 |1.57 1.34BE! 1,008
1 G.38BE | 0.20BE { 0.26 0.45 3.92 12.55 9.96 5.11 3.30 (1.57 1.49BE | 0.9%B
12 0.38 0.22BE } 0.23 0.458BE 3.64 10,33 | 8.26 4,65 3.22 | 1.52 1.63BEi 0.85BE
13 0.35 0.248E { 0.23 0.47BE} 3.47 9.21] 7.03 4.33 2,93 11.40 1.77BE! (.85Bp
14 0.33 0.25BE 1 0.28BE | 0.46 4,27 9.22| 6.87 4.11 2.72 | 1,32 1.92BE! 0.66B
15 0.32 0.25* |(Q.26BE; Q.46BE 5.0% 9.18 | 7.49 3.78 2.89 |1.24 1.678 0.53B
16 0.30 0.23 0.27BE | 0.4% 5.45* 8.35¢ 8.00 3.67 3.0 |1.20 1.678 0.508
17 0.27 0.2385 1 0.25 0.47 5.44 7.19 | 8.81 3.66 2.71 11,15 | 1,418E! 0.538(
18 0.25 6.23 p.21 0.48 5.36 7.22 | 8.82 3.33 2.47 (1.0 1.51BE | 0.58B
19 0.24 0.23 0.19BE | 0.54* | 5,59 g8.20} 7.70 3.10 2.26* [ 1.08 1.61BE ! 0,54BE
20 0.24 0.25 0.20BE } 0.59 6.54 8.26 | 6.61 3.02 2.09 11.05 1.71BE| 0.598%
21 0.23 0.24 0.20BE | 0.59 8.38 7.73} 6,02 2.97 1.96 {1.07 1.81BE | 0.538f
22 0.23 0.23BE [ 0,21BE | 0.59 9.48 8.86 | 5.74 2.74* 1 2.09 {1.04 1.828 0.508H
23 0.24 0.23 0.20 0.60 9.08 10,38 | 5,97 2.65 2.52 }1l.02 1.878 0.468
24 0.25 0.23BE [0.T9BE | 0.68 7.66 10.65 | 6.54 2.67 2.44 |1.09 1.85B 0.398
25 0.24 0.23BE [0.22BE | ©0.99 6.48 10.45 | 6,94 2.68 2.33 {1.108 |1.67B 0.33B8H
26 0.19 0.22BE | 0.20 1.4] 5.43 10.15 1 6.77* | 2.63 2.40 10.598 | 1.54B 0.2983
27 0.19 0.228E 10.21 1.71 4,569 9.64 1 6.62 2.52 2,65 1Q.938 |1.498 0.26BH
28 0.22 6.21BE [ 0,22 2.37 4,34 9.65| 6.70 2.40 3.3 {0.94B ] 1.443 0.238
29 0.21 ——- 0.25 3.12 4.21 10,43 | 6.33 2.34 3.60 [0.828 [1.34BE| 0.198E
30 0.1¢ ———— 0.28 3.39 4.62 1M.46 1 6.13 2.32 3.32 10,918 [1.30BC| ©0.168H
31 0.19 —,—- 0.29 - 5.52 | we--- 5.74 2,37 ==== | Y,02BE | ====~ 0.12BE
Total 8.59 6.78 7.24 23.89 51.93 |304.81 P49.37 N19.94 |88.75 45.45 }z.22 19.89
Mean 3 G.27 0.24 0.23 0.79 4.90 10,16 | 8.04 3.86 2.95 1.46 1.40 0.64
100 x M 0.723 10.581 [0.816 2.048 {13.124 | 26.33521.534 | 10.34 7.646 1 3.910 | 3.629 1.714
Maximum 0.41 0.37 0.29 3.39 9.48 16.32 112.69 7.01 3.83 {3.08 1.92 1.1
Minimum ¢4 0.19 0,19 .28 2.59 4.82 1 5.74 2.32 1.96 |0.82 0.80 0.12
Monthly
Runoff (mm) |5.05 [4.06 {4,371 [14.33 |91.84 |184.29 §50.70 {72.35 [53.517 [27.37 bs.3g |11.99
Metered Flow
(m?/s) 0.267 0.50 | 6,29 (16,95 | 7.03 | 2.57 | 2.28 {1.16 0.80

NOTES:

Maximum Instantaneous Discharge 17.0 m3/s on June 6,

B - Ice Conditions
E - fstimated

*

Dates Metered




05

ELCO MINING LIMITED
STREAM GAUGIHNG DATA

Station: Elk River (EL 76.4) Drainage Area: 142.9 ki Year: 1979
Daily Discharge in Cubic Meters Per Second
Day Jan. Feb. Mar, April May June July Aug. Sept. Oct. Nov, Dec,
1 0.10B { 0.09B | 0.R5BE | 0.38BE | 1.50 5.90 7.08 4.92 4.03 1.23 0.57 0.688
2 0.11B | 0,088 | 0.608E | Q.30BE| 1.46 6.70 6.12 4,93 3.62 1,13 0.60 0.588
3 0.128 1 0.08B | 0.55BE | 0.30BE| 1.57 8.50 5.02 5.28 3.30 1.04 0.39 0.52B
4 0.128 | 0.09B { 0.54BE | 0,30BE| 1,90 10.09 4,35 5.46 3.02 0.95 0.38 0,528
5 0.128 } 0.10B | 0.48B | 0.30BE| 2.99 10.93* | 4.25 4.98 2.57 0.91 0.34 0.518B
& 0.108 [ 0.10B | 0.448 J0,30BE| 2.96 11.32 4,88 4.90 2.22 0.88 0.57BE 0.518
7 0.08B | 0.128 | 0.42B [ 0.30BE| 2.15 9.31 6.72 4,73 2.08 0.9 0.408B% 0.51BH
8 0.098 | 0.11BE | 0.30BE | 0.30BE 1.88 7.45*} 7,16 4,32 2.14 1.16 0.40B | 0.538F
g 0.118 | 0.148 | 0.35BE | 0.30BE | 1.91 6.35 6.75 4,08 2.37 1.16 0.378 | 0.84B
10 0.158 {0.158 { 0.35BE | 0.30BE| 2Z2.32 5.98*| 6.31 3.88 2.30 1.09 0.34Bg (.518H
11 0.23B 10.16B | 0.35BE | 0.31B*§ 2.68 6.60 6.08 4,27 2.03 1.12 0.33B5 0.51BH
12 0.298 [ 0.19BE | 0.35B |0.29 3.14 7.89 5.57 4.23 1.79 1.22 0.33 0.51BH
13 0.288 | G.18BE [ 0.30BE | Q.28 3.21 9,27 5,05 3.95 1.63* 1.24 0.36 0.728
14 0.26B | 0.19BE | 0.30BE ] 0.27 3.20 8.78 4,60 3.83* 1.54 (1,25 0.48B8 0,538
15 0.238 | 0.20BE | 0.25BE [ 0.28 4,03 6.97 4.27 3.60 1.55 1.25 0.4788 0,49BH
16 0.178 {0,20BE [ 0.17B [ 0.26 6.93* 6.12 4.01 3.63 1.72 1.20 (0.52B 0.458
17 0.148 1 0.20B {0.11B |0.28 6.40 5.53 4.08*; 3.82 1.97 1.13 0.55 0.468
18 0.138 | 0.228 {0.11BE} 0.28 5.83 5.40 4.58 4.00 2.01 1.05 0.45 0.41B
19 0,148 [ 0.248 | 0.10BE | ©.27 5.40 £.83 5.25 3.97 2.01 0.96 0.5088 0.35B
20 0.158 { 0.268B | 0.08B |0.26 4,98 6.68 5.92 3.63 1.98 0.90 0.50BE 0.32B
21 0.17B | 0.328* | 0.08BE | 0.28 5.12 6.94 6.49 3.45 1.96 0.82 O.SOBé 0.32B
22 G.16B | 0.33BE{0.128 | 0.30 6.01 6.51 6.62 3.30 1,94 0.74 0.508B9 0.328
23 0.188 | 0.368 | 0.16B }0.27 6.63 6.30 £.65 3.40 1.81 0.68 0.50Rg O.328H
24 0.188 | 0.42B | 0.098 | 0.3C B.30 6.18 £.25 3.67 1.74 0.65 0,538 B,328H
25 0.178 | 0.498 | 0.08BE} 0.33 10.93 6.29 5.80 3.58 1.68 0.65 0.52B| 0.328
26 0.16B | 0.59B | 0.10BE | 0.38 11.70 5.73 4.67 3.45 1.64 0.64*| 0,58B} 0.328
27 0.148 1 0.658 10.20B8E }0.43 14.79 5.95 4,47 3.44 1.63 0.61 0.608 | 0.308E
28 0.138 [ 0.768 1 0.20BE{0.54 11.36 6.32 4.62 3.47 1.66 0.60 0.65BH 0O.29BE
29 0.128 0.26B | 0.67 8.20 6.71 4.77 3.51 1.53 0.55 0.60BF 0.308
3G 0.10BE 0.248 | 1.1% 6.72 7.11 4.87 3.65 1.38 0.52 0.5588 0.308B
3 0.10BE 0.53B 6.06* 4,95 4.05 0.49 0.318
Total 4.73 6.93 B.86 10, 55 162.86 PR15.64 (168.19 |125.38 | 62.85 | 28.84 14.38 1 13.93
Mean 3 0.153 | 0.248 }{0.286 }0.352 5.254 | 7.188| 6.425 ! 4.045{ 2.095| 0.9301] 0.479| 0.449
100 x M 0.409 10.599 |0.766 !0.912 4,071} 18.631 | 14.532 | 10.833 | 5.430| 2.491 1,242 | 1.204
Maximum 0.29 (0.76 [0.65 [1.19 114.79 111.32 | 7.16 | 5.46 { 4.03 | 1.25 | 0.65 | 0.84
Minimum 0.08 |0.08 |0.08 |D0.26 1.46 | 5.40 { 4.01 | 3.30 1.38 | 0.49 | 0.33 | 0.29
Month1ly
Runoff (mem) 2.8 4.1 5.3 6.3 98.4 {130.3 101.6 75.8 38.0 17.4 8.6 8.4
’E'; ?;‘;d Flow 0.33 0.306 | 7.5 |10.829| 4.084 | 3.926| 1.651| 0.63¢
NOTES: 1.Flows alsc measured on May 31 {6.032); q¥ne 8 (7.325); June 10 (5.954). 8 - Ice Conditions
2. Maximum Instantaneous Discharge 15.28 m”/s May 27. £ - Estimated

** - Dates Metered




ELCO MINING LIMITED

STREAM GAUGING DATA

D6

Station: Elk River EL 76.4 Drainage Area: 142.9 km2 Year: 1980
Daily Discharge in Cubic Meters Per Second
Pay Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec
i 0.31g{ 0.04B | 0.158 | 0.178E| 10.63 { 7.85 4,81 4,05 1,54 ] 2.51 | 0.8 | 0.96E
2 0.308| 0.068 | 0.06BE; 0.1785| 11.74 | .06 4.69| 4,06 1.46 | 2.41 ]| 0.75 | 0.96 E
3 0.3068 0.09B | 0.06BE] 0.17BE| 12.93 | g.86 5.06] 4.24] 1.40 { 2.23}0.74 | 0.95E
4 0.3068 0.098 | 0.06BE] 0.178E] 12.30 | g.14 5.377  3.690 1.33 7 2.11}0.71 | 0.94¢E
5 0.30g| 0.098 | 0.06BE} 0.188E| 12.08 | 9.47 5,237 3.210 .26 | 2.05 ! 0.68 | D.93E
6 0.30p| 0.098 | 0.078E( 0.188 | 12.05 | 9.37 4.81 3.24) t.22 | 2.01| 0.67 | 0.92F
7 0.298} 0.08B | 0.098g; 0.17BE; 11.03 | 8.29 4,40 2.99| 1.33| 2.09 | 0.71 | 0.91E
8 0.298| 0.088 { 0.10BE| 0.16BE| 9.43 | 7.78 4.32| 2.78] 1.56 | 2.29 | 0.74 | 0.90E
3 0.298] 0.07B ] 0.128 | 0.14 8.42 | 8.06 4,73) 2.88| 1.69 2.31 1 0.71 | 0.89¢E
10 0.298} 0.06B8 | 0.156 | 0.14 6.96 9.59 5.30 3.06] 1.62 2.09 | Q.64BE[ 0.88 E
11 0.298| 0.05B | 0.16B | 0.19BE| 6.96 | 11.31*{ 5.26| 3.64{ 1.6) 1.83 | 0.56BE| 0.87°E
12 0.288| 0.058 | 0.178 | 0.208E| 6.93 | 11.56 4.68] 4.20| 1.80 1.64 | 1.03BE] 0.86 E
13 0.29B| 0.058E] 0.188 | 0.208E| 6.52 | 10.80 4.19| 4.21} 2.15 1.53 | 0.89BF) 0.85 E
14 0.2981 0.058 | 0.198 | 0.21BE| 6.46%1 17.13 4.17| 3.86| 2,11 | 1.45 | 0.90BE| 0.85 E
15 0.2987 0.058 | 0.21B | 0.258 | 6.78 | 11.83 4.48) 3.72! 2.03 1.38 | 0.80BE] 0.84 E
16 0.298| 0.06B-| 0.19BE| 0.26BE | 7.13 | 12.05 4.771 3.89| 2.07 1.30 | 0.83BE| 0.83 E
17 0.298| 0.06B | 0.2?BE| 0.308BE¢ 7.34 | 13.13 4,571 3,73 2.04¢| 1.23 1 1.04REl 0.82 €
i8 0.298| 0.068 | 0.248 | 0.333E] 7.87 | 12.71 4.16| 3.79| 2.06 | 1.18 | 0.998*] 0.81 E
19 0.26% 0.07B | 0.298E1 0.38 8.48 | 11.28 3.99 3.51; 2.07| 1.12 | 0.943 | 0.80
20 0.158| 0.078 | 0.298¢€| 0.43 8.44 | 10.78 3.86| 3.25| 2.15| 1.07 | 0.858 | 0.79 E
21 0.1281 0.078E| 0.29BE% 0.54 9,21 110.23 3.85| 3.10y 2,14 | 1.09| 1.06B | 0.78 E
22 0.108] 0.088E| 0.38BE ) 1.06 | 10.52 | 9.65 4.261 2.76] 1.99 | 1.12 | 1.05E | 0.7B E
23 0.128] 0.08BE | 0.32BE| 1.66 | 1:.31 | 9.21 5.007 2.54] 1.81 1 0.99 | 1.04E | 0.77 E
24 0.118] 0.08BE | 0.31BE| 2.38 | 11.95 | 8.46 5.44| 2.47] 1.66 | 0.92 | 1.03E | 0.76 E
25 0.08g} 0.108 | 0.288E] 3.51 11.11 | 7.55 4.821 2.38! 1.541 0.87{ L.G2FE | Q.75 F
26 0.058] 0.10B | 0.25BE| 4.60 | 21.67E| 7.09 4,561 2.18) .44} 0.9t | 1.01E! 074 E
27 0.04B} 0.20B | 0.208€| 6.02 | 16.46E| 6.45 4.66; 2.16| 1.37 | 0.82 ) 1.00E{ 0.73 E
28 0.03B} 0.236 | 0.19BE| 7.44 1} 12.47 | 5.79 4.837 2.08) .22} 0.80 | 0.99E | 0.72
29 0.028| 0.18% | 0.188E| 8.35 | 10.67 | 6.34 4,86 1.83| 1.36 | 0.78 | 0.88E { O.71 E
30 0.028 0.17BE | 9.73 9.64 | 5.15 4.661 1,74| 2.01] 0.75] 0.97¢ } 0.70
3 0.028B 0.17BE 8.51 4.14] 1.8 0.71 0.69 E
Total 6.40 12.39 | 5.70 149,67 {317.00 J277.97 | 143.93| 96.61{ 50.98 | 45.60 |26.15 |25.58
Megn 3 0.21 {0.08 |0.18 1.65 10.23 | 9.26 4.64 317 1.69 1.47 | 0.87 | 0.82
10° x M 0.55310.206 | 0.492 14.291 | 27.389) 24,001 | 12.428 8.330 4.380] 3.937| 2.255 | 2.196
Maximum 0.31 | 0.23 10.32 |9.73 |21.67 | 13.13 5.441 4,241 2,15} 2.51] 1.06 | 0.96
Minimum 0.02 | 0.04 [ 0.06 jO.14 6.46 | 5.15 3.86; 1.62]1 1.221 0,71 ]| 0,56 | 0.69
Montht
Runoffy(mm) .8 |1.4 3.4 30.0 {191.6 [167.9 86.9 | 58.3 | 30.7 | z7.6 l15.8 {15.4
egersd Flow) g.205 0.391 6.271] 11591 5,153 1.974 0.994

NOTES: 1. Maximum Instantaneous Discharge 24.4 md/s on May 26,

B - Ice Conditions
E - Estimated
* - patesmetered




D7

ELCO MINING LIMITED

STREAM GAUGING DATA

Station: Elk River EL 76.4 Drainage Area: 142,9 km? Year: 1981
Daily Discharge in Cubic Meters per Second
DAY Jan, Feb, Mar. April May June July Aug. Sept. | Oct. Nov. Dec.
1 0.6888 0.5188 0.428H 0.45 6.53 | 13.0 10,37 6,641 3.20 1.09 0.72
2 0.67880 0.51BE| 0.423¢ .47 6.82 | ll.4%| 11.26 6.16 1 3.09 1.22 0.71
3 0.678E] 0.508] 0.428H 0.46 6,02 11.7* 9,54 5.86 | 2.78 1.24 0.693
4 0.66BE 0.5088 0,428 0.54 5.03 11.6*| 10,65 5.76{ 2.51 1.17 0.678
5 0,65BF 0.5086€ 0.48BE 0.48 4,72 10.2* 13.45 5.55 2.33 1.10 0.67B
) 0.648E 0.498E] 0.41BE 0.45 4.45 g.454 15.20 5.52 | 2.20 1.06 0.678
7 0.63BE 0.498€ 0.41BE 0.54 3.97 8.72% 14,65 5,72 2,17 1,04 0.678
8 0.628%) 0.498H 0.408H 0,53 3.99 7.79% 12,62 6.24 | 2.22 1.02 0.59
9 0.6188 0.48BEl 0.40BE 0.47 3.948 6.97% 8.96 6.57 F 2.55 1,06 0.55%8
10 0.608¢ O0.488E O0.408E 0.46 3.90H 6.03% 7.16 6.32] 2.78 1.04 0.558
11 0.598¢] 0.488H 0.408H 0,46 3,928 5,61 6.26 6.36 | 3.16 1,01 0.58*
¥4 0.588F D.48BE] 0.398E 0.45 3.7BE 5.32 5.81 6.57 | 3.05 0.99 0.68
13 0.578E] 0.478BH 0.3988 0.48 368 7,92 6.28 6.58% 3.01 0.96 0.67
14 *0.568E0 0.4785 0.3985 0.47 3.924 11.35 7.95 6.48 | 2.75 0.94 0.61
15 0.568H 0.478H 0.388f 0.46 5.20 9.99 8.07 6.24 1 2.50 .91 0.62 e
16 0.568E] 0.468E 0,3885 0.48 5,58 9,98| 7.13] 6.23} 2.41*| 0.88 | 0.61 z
17 0.558H 0.468H 00,3888 0.50 5.38 9.61 b.66 6.56 | 2.50 0.85 0.57 —
18 0.550 0.46Bf 0.3886 0.56 5.72 8.70 6.7 6.39 ] 2.60 0.83 0.56 -
19 LEB58El 0.458Y *0.378H O0.64 6.65 7.60 7.27 5.89 | 2.75 0.82 0.53 —
20 0.548H 0.458€ 0.39& 0,74 7.73 6.30 8.0 5.681 2,73 0.80 0.56 -
21 0.548E 0.458% 0.38BH 0.89 9.108 6.49 8.58 5.44 | 2.34 0.808 § 0.57 z
22 0.548F 0.458H 0.418 1.16 10,68 6.32 8.59 4,78 | 2.09 0.838 | 0.5¢ o
23 0.548E 0.44BE 0.438H 1.78 11,7 6.39 8.54 4.41 ] 1,82 0.858 ] 0.51
24 0,5383F 0.448H O0.43BH 2.96 13.2¢8 5.98 8.0z 4,341 1,65 0.76 0.50 w
25 0.538F 0.44BH 0.44Bf 2.89 15,8E 5.65 7.88 4.39] 1.53 0.73 o
26 0.536% 0.438E O0.44BE 2,73 18,2E 6.03 7.46 4.68 | 1.48 0.82 -
27 0.5238 0.438H 0.45fH 2,55 18,3t 7.87 7.03 5.08} 1.38 0.82 v
28 0.5285 0.438g 0.468H 2.49 16,4F 8.67 7.58 4.83] 1.29 0.80 §§
29 0.528H 0.45 2.79 14.3¢€ 7.59 8.4 4,14 1,22 0.79 s
30 0.51BE 0.45 3.78 13.6F 7.60 8.43 3.871 1.26 0,17 =g
31 0. 518H 0.45 13.8E 7.49 3.56 0,76 g
Tot al 17.83 113,11 12,75 34,11 | 255.93 ] 248.43|272.39 172,85 6£9,36128.75
Mean 0.57 0.46 0.41 A 1.14 8.26 8.28 8.79 5.58‘ 2.31 0.92
106 x m3 1,527 4 1.1134§ 1.098] 2,955 22,11 21.46 | 23,534 14,93 5,992 2.484
Maximum 0.68 0.51 0.46 3.78 18.3 13,0 15,20 6.64 1 3.20 1.24
Minimum 0,651 | 0,43 0.37 0.45 3.68 5.32 5.81 3.56 | 1.2z 0.73
Monthly
Runoff {mm) | 10.7 7.8 7.7 20.7 154.7 | 150.2 1164.7 |104,5 }41.93 | 17.38
Metered Flow
(m°/s) 0.551 0.371 3.779 11.37 6.81% 2.428 0.556
NOTES: 1. Flow also metered June 2 - 11.37; June 3 - 11.84; June 4 - 11.83: B - lce Conditions
June 5 - 10.16; June 6 - 9.39; June 7 - B,71; June 8 - 7.83; £ - Estimated
June 9 - 7.21; June 10 - 5,95 m?/s. * - Dates metered

2. Maximum Instantaneous Discharge 18,8 m3/s (E) on May 27.
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ELCO MINING LIMITED
STREAM GAUGING DATA

Station: ELK RIVER (EL 76.4) Drainage Area: 142.9 kmZ Year: 1982
Daily Discharge in Cubic Meters per Second
DAY Jan. Feb. Mar, April May June July Aug. Sept. b Oct. Rov. Dec.
1 ! ! ! ] . 5058 5.98 11.3 5.78 2.70 1.58 .890 !
2 ! ! ! B4 . 580 6.72 1G.1 5.73 z2.55% 1.50 L8508 y
3 ' ! ) 2 .900| 7.87) 9.80| 5.48| 2.90| 1.47| .7608)
4 ' ! ' bo| 1o 9.as{ 9.95| 4,50 3.85| 1,38} .700 '
5 ' ! ! = 1.01 10.1 8.35 3.83 5.85 1.31 L7115 !
[ ] 1 Q t
(]
6 g ' ! w 1.27 8 10.7 6.45 3.55 4,90 1.26 L 700 '
7 ' ‘ ! = 1.29 9.%0 5.79 3.82 4.20 1.22¢ 0.710 t
8 ! ! ' 1.29 8,00 5.55 3.98 4,20 1.18 \ !
9 A “ o L4958 1.22 B 7.08 5.5% 4,18 4,20 1.12 . v
10 = = = L4135 1.22 8 6.98 5.80 4,15 4,50 1.09 . =
11 e © i .3s8 ! 1.28 8] 8.45 6.25 4.80 3.87 1,97 ul, ©
12 —_ — — . 360 1.63 1.1 6,53 4.68 3.12 1.03 = —
13 . 348 1.92 13.9 6.08 4,02 2.73 1.00 o
14 = = = L3158 2.58 16.8 5.8% 4,05 2.42 L9999 =
15 —_ — —_ . 3088 3.59 18,9 6,22 3.80 2.19 L9800 o~ —
16 o @ o 3058 4.54 | 20.4+| s.08| 3.23| 205 .99 o a
17 = = = .2958| 6.07 20.3 4,22 2.97 1.90 1.03 = =
18 .2808| 6.96 17.9 3.85% 3,08 1.80 1.09 o
19 e e e L2588 7.19 16,7 3,95 3,18 1.75 1.07| o @
20 O w o L2508 7.36 16,9 5.10 3,27 1.75 1,058 =
wi
21 L2408 7.71 16.8 6,45 3,35 1.73 1.028] o
2¢ ") g L .2488| B.55 16.9 6.40 3.73 1,69 1.00 - w
23 L286*8 9.39 16.2 5.55 3.45% 1,65 1.12
24 © bt < 3281 9,45 | 14,5 4,61 3.28) 1.60| 1,10( 0.596% <
25 — — — 3308 10,6 13.4 4,22 3.35 1.57 1.06 ' —
] 1 1 1 T
26 . \ | L3528 11.0 13.8 4,27 4,0% 2.02 1.03 1 1
27 1 \ ) . 3858 9.29 i3.6 4,42 3.63 2.03 1,01 \ '
28 1 : ! L4000 7.69* 13,2 4,63 3.85 1.91 . 960 i ‘
29 ' | \ L405 6.53 11,9 4.96 3.82 1.82 L 970 \ '
30 ' ' ' L6258 5,96 10.7 5.25 3.37 1.69 ,9458 1
31 1 ) ' - 5.67 - B.73 3,07 - L9208 .
[] 1 L ¥
Total 7.4431145,35}1379.73 188,26 | 121.03 ] 8l.14] 34,55
Mean .338 4,691 12,7 6.07 3.90 2.70 1.11
100 x m3 12.559 32,809 16.266 16.457 7,010 2,985
Haximum .498 11.0 20.8 1.3 5.78 5.85 1.58
Minimum . 240 .504 5.98 3.8% 2.97 1,69 .920
Maenthly
Runoff (mm) 6f 5E 5E 6.4 B7.9 |230.0 {114,0 713.2 49.1 20.9 12¢ 10E
Metered Flow
{(mifs) .284 7.69| 20.8 - 3,45 - - 0.594

- Ice Conditions
- Estimated
- Dates metered

NOTES: 1, Maximum Instantanecus Discharge 20.9 m3/s on June 16.

» Mo

2. Estimated Annual Runoff 620 mm,

+
l-E
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ELCO MINING LIMITED

STREAM GAUGING DATA

Station: ELK RIVER (EL 76.4) Dratnage Area: 142,9 km? Year: 1983
Daily Discharge tn Cubic Meters per Second
DAY ‘Jan, Feb. Mar. April May June July Aug, Sept. | Oct. Nov. Dec.
1 0.37 0.28] 1.63 11.50 5,307 4.75] 3.2% 1,26 0.69
2 0,37 0.29] 1,66 10.30 5,20 4.95} 3.30 1.20| 0.69
3 0.33 0,291 L.76 10,30 5,60 5.50 2.85 i.16
4 0.32 .28 1.85 .80 §,20 5.40 2.55 1.18
5 0.64| 0,36 1.83 3,00 5.12 5.00 23,7 1.15
6 0,491 0,28 2,12 8.30 5.70 5.05 2.12 1.40
7 0,31 0.32% 2.72 8.20 6.50 5.20 2.03 1.0%
8 0,29 0.32) 2,90 8,90 6.70 5.20 1.87 1.03
9 0.30| 0.32} 2.78 9.10| 6,70 5.10 .75 0,97
10 0.31 0,34 2.54 8.50 5,80 5,05 1.63 0.93
11 0.31 0.35] 2.64 7.80 5.05 5,00 1.53 0.91
12 0,30 0.321 2.79 6, 60 5.40 5.30 1,45 .88
13 0,301 0.38) 3.03 5.821 10,00 5.15 1.35}  0.85
14 4 4] 0.30] 0.37] 3.32 5.22% 13.20| 4.70 1,30 0.84 ) v
15 = S 0.3¢| 0.,33] 3.50 | 530| 1L.30| 455 L27} 0.8] J =
=l E =i -
16 = = 0.30 0,337 3.60 5.60 7.90 4,40 .27 0.86 — —
17 = = 0.28| 0.34} 3.8 | 5.60 6,20 4.25[ 1.,32| 0.84 2 =
18 3 8 0.40f 0.39) 4,03 5.70 5,301 4.074 l.28 0.83 o S
19 o W 0.76| 0.441 3,94 | 5.4 5.00/ 3,70| 1.23] o083 ©
20 O o 0.49| 0.50} 4.09 4.8 5.60 3.43 L,16) 0,79 b w
— b=t — —
21 0.44 0.581 4.47 4,15 5.80 3.50 1.10 0.77
22 0.48 1 10.99} 4.90 3.93 5,40 3.38 1.05]  0.79
23 .39 1,48 | 5.60 4.23 4.95 3.38 1.03 0.80
24 0.28 1,96 6,32 | 6,00 4,95 3,35 1.021 0.74
25 0,32 2.05| 7.65 7.20 6.00 .38 0.97 0.80
26 0.34 2.321 9,30} 6.18 6.50 3.27 0.38 0.73
27 0.591 0.40 1.96 1 10,50 5,20 550 2.97 1,23¢ 0,724
28 0,83 0.29 1.78112.00 5.10 4,60 2.92 1.45 0,75
29 - 0.28 1.651 13,40 5.20 4,35 2.92 1.37 0.77
30 - 0.27 1.67 ] 14.70 5.40 4,30 2,90 1.28 0.71
31 - 0,27 - 13,00 - 4,45 3.10 - 2.69
Total - - 11.23] 23.27|158.39| 204.41] 189,57 | 127.9 48,36 | 27.77 - -
Mean - - 0.36 0.774 5,11| 6,814 6.11% 4,126 1.612| 0.89%
10% x m3 - - 0.97q 2.01| 13.6%| 17.66) 16.381 11,08 4.18 2.40 - -
Max imum - - 0.76 2,321 14.70| 11.50| 13,20 5,501 3.30 1.26 - -
Minfmum - - g.27| .28 1.63 3.93 4,30 2.90 0.97 0.69 - -
Monthly ;
Rynoff (mm) 9 8t 6.79] 14.1 95.8 {123.0 {1150 | 77.3 29.2 16.8 | 14t 12€
Metered Flow
{m3/s) - - - 0.33@ 9.96 5.37 - 4,99 - 0.675 - -
NOTES: 1. Maximum Instantaneous Discharge 16.3 m3/s on May 30, 1984 B - Ice Conditions
£ - Estimated

2. Estimated Annual Runoff %21 mm, * . Dates metered

H.. 9
u-d:
]
Lf ;
e
%)
)
O



ELCO MINING LIMITED
STREAM GAUGING DATA

D10

Station: Elk River (EL 52.5) Drainage Area: 4972 km2 Year: 1977
Daily Discharge in Cubic Meters Per Second
Day Jan, Feb. Mar. April May June July Aug, Sept. Oct. Nov. Dec.
1
1 1.2 9.4 | 10.7 | 10.4 2.2 1.9 2.3 | 3.16 | 2.198§
2 1.3 9.8 | 19.5 | 11 2.2 2.3 2.3 3.20 | 2.1984
3 1.3 111 1174 | o 3.8 2.3 2.4 3.08 | 2.,198d
4 1.4 10.3 | 15.5 8.2 2.2 2.3 2.5 2.82 | 2,198
5 1.6 [ 0.7 | 4.5 8.8 2.2 2.3 2.5 2.59 | 2.208f
6 1.24* 1.5 9.6 | 16.6* | 8.4 2.0 2.0 2.6 2.66 | 2.208(
7 1.5 9.1 | 2.4 7.8 3.0 2.3 2.6 2.72 | 2.20Bf
8 1.6 9.8* | 28.8 7.4 3.1 2.1 2.7 2.45 | 2.20B4
g 1.6 1 10.6 | 32.4 4.5 3.0 1.8 2.8 2.15 | 2.21B(
10 1.7 116.0 | 32.6 1.6 2.6 1.7 2.8 2,39 | 2.218§
11 1.7 [ 21.8 | 2i.4 1.6 2.2 1.5 2.9 2.67 | 2.,218H
12 1.8 | 19.8 | 15.4 1.6 2.5 1.5 2.9 2,72 | 2,218
13 1.8 | 17.0 | 17.8 1.7 3.3 1.4 3.0 2.75 | 2.21BE%
14 1.9 1134 ] 19.0 1.8 4.0 1.2 1 3. 2.76%'| 2.1¢8§
15 Lzix| 1.9 [20.4 | 17.8 1.8 4.8 1.3 3. 2,65 | 2.1589
16 2.0 {12.2 | 20.3 1.9 3.6 1.3 3.2 2.59 | 2.14BE
17 2.0 | 12,8+ 19.2 2.1 3.2 1.4 3.2 2.42 | 2.128E
18 2.1 11.2 | 19.5 2.6 3.0 1.5 3.3 | 2,27 | 2.118E
19 2.1 5.5 | 19.2 3.2 3.0 1.5 3.30 | 1.65 | 2.098H
20 2.2 8.8 |19.5 2.9 2.9 1.6 3.25 | 1.47 | 2.0780
21 2.2 9.0 1} 18.4 2.2 2.9 1.7 3.14 | 1.56 | 2.068E
22 2.3* | 9.2 [17.8*| 2.2 3.2 1.7 3.13 | 1.98 | 2.0487
23 3.8 5.6 | 18.4 2.2 3.3 1.8 3.08 | 2.13 | 2.,028E
24 5.2 j12.0 |16.0 2.3 3.4 1.8 3.10 | 2.13 | 2.00BH
25 6.3 [ 13.6 |15.3 2.5 3.5 1.9 3.40 | 2.14 | 1.99BH
26 7.0 |14.4 ]1s5.3 2.6 3.5 2.0 3.53 | 2.18 | 1.978BH
27 7.6 | 14.6 | 15.2 2.6 3.5 2.0 3.39 | 2.18B§ 1.95BE
28 8.1 113.6 |14.8 2.3 3.5 2.1 3.24 | 2.18BF 1.94BE
29 8.6 |11.7 |12.8 2.3 3.5 2.1 3.23 | 2.188§ 1.928¢
30 9.1*{10.6 .| 11.8 2.4 3.5 2.2 3.22 | 2.188§ 1.9084
31 1,16* - 10.0 - 2.3 3.6 - 3.17 1.838
Total 94.2 [320.0 [555.1 [127.4 | 96.2 | 54,5 |92,38 }|72.01 }65.17
Mean 4 3.14 | 12.3 |18.5 4.1 30 1.8 § 2.98 { 2.40 | 2.10
105 x M 8.14 |'32.83|47.96 | 101 | 831 | 4.7 | 7.982]| 6.222| 5.630
Ma xi mum 9.1 21,8 |32.6 |11.1 4.8 2.3 3.53 + 3.20 | 2.21
Minimum 1.2 8.8 | 10.7 1.6 2.0 1.2 2.3 1.47 | 1.89
Month1
Rﬁgoffy(m) 16.4 {650 |96.5 22,1 [16.7 9.5 (16.0 |12.5 [1L.3
T; ?Sd Flow 2.3 9.8 |16.6 3.315| 2.70 | 2.206

NOTES: 1. Discharges listed prior to installation of continuouslty recording
equipment on October 18, 1977 were determined by daily staff
gauge readings.

2. Stilling well froze on November 26, 1977 and the station
remained out of commission until February 14, 1978,

3. Flows were also @etered on Apri} 3% - 9.7; May 17 - 12.8;
dune 22 - 17.8 mY/s,

B - Ice Conditions
E - Estimated

* - Dates Metered




ELCO MINIHNG LIMITED

STREAM GAUGING DATA

D11

Station: Elk River 52.5 Drainage Area: 497.2 kn’ Year: 1978
Daily Discharge in Cubic Meters Per Second
Dav Jan. feb. Mar. April May June July Aug. Sept, Oct. Nov. Dec.
]
1 1.878E] 1.34BE} 1.18BE{ 2.32 | 12.58 | 17.90 | 30.45 | 14.68 5.60 8.17 3.18 2.50
2 1.858E| 1.328E; 1.18BEy 2.24 | 14.47 | 17.18 | 27.80 | 13.92 6.08 7.58 3.18 2.23
3 1.838E| 1.30BE{ 1.18BE[ 2.19 | 14,17 | 19.42 | 25.73 | 12.55 6.55 7.00 3.23 2.08
4 1.82BEf 1.29BE| 1.19BE| 2.21 (| 12.72 | 2B.60 | 24.35 | 11.68 6.87 6.50 3.53 2.22
5 1.80BE| 1.278E{ 1.19BE| 2.29 | 11.18 | 49.58 | 23.67 | 11.57 7.38 6.12 3.23 2.10
6 1.78BE| 1.25BE] 1.19BE{ 2.28 | 10.06 | 57.41 | 23.47 | 12.01 7.90 5.77 3.17 2.07
7 1.778E| 1.24BE( 1.20BEy 2.28 g.62 | 52.48%| 25.83 | 11.85 7.88 5.52 3.32 2.04
8 1.758E] 1.228E| 1.20BE| 2.40 8.91 | 48,57 | 31.28 | 11.65 8.01 5.33 4,52 077
9 1.738E; 1.20BE| 1.20BE{ 2.38 9.83 | 49.90 ] 32.90 { 11.67 8.38 5.15 4,45 1.87
10 1.71BE; 1.18BE| 1.21BE] 2.46 | 11.85 | 44,93 ] 30.23 | 11.&2 8.28 5.00 3.25 2.10
1 1.708E| 1.17BE| 1.21BE| 2.76 | 12.88 | 36.63 { 28.45 | 11.38 8.22 5.07 2.77 2.13
12 1.688E| 1.15BE| 1,21BE| 2.8 | 12.78 | 30.73 | 23.80 | 10.74 8.18 5.33 2.93 Z2.10
13 1.66BE| 1.14BE| 1.22BE| 2.78 | 12.38 | 28.53 } 20.35 | 10.11 7.72 5.10 2.88 1.83#
14 1.65BE| 1.13BEY 1.22BE] 2.68 | 13.58 | 29.89 | 19.50 9.67 7.25 | 4.55 2.80 1.80
15 1.638E| 1,138E| 1.22BE! 2.5% | 16.12 | 28.20 | 19.99 9.08 7.19 4.4 2.80 1.2
1€ 1,61BE[ 1.13BE] 1.23BE; 2.61 | 17.63 | 24.80 | 20.49 8.65 7.38 4,30 2.92 1.92
17 1.598E| 1.14BEi 1.23BE| 2.63 | 18.37*| 21.58 § 21.72 8.68 7.05 4.23 3.12 1.78
18 1.58BE| 1.14BE: 1.23BE} 2.61 | 1B8.37 | 23,43 § 22.38 8.20 6.52 4.17*1 2.62 1.85
19 1.56BE] 1.14BE| 1.22 2.74%1 19.32 | 25.67 { 21.15 7.75 6.08 4.12 2.32 1.78
20 1.54BE] 1.15BE[ 1.19 3.01 | 22.80 | 24.47 {1 19.05 7.57 5.70%| 4,02 2.60 1.70
21 1.53BE{ 1,15BEj 1.19 2,20 | 28.54 | 24.65 | 17.73 7.50 5.40 4.00 2.66 1.67
2z 1.51BE| 1.15BE} 1.16 3,31 | 33.99 | 27.65 | 16,92 7.25 5.35 3.93 2.58 1.62
23 1.498Ef 1.16BE| 1.14 3.27 | 33.35 } 30.63 ] 16.78 6.92%! 5.85 3.68 2.83 1.60
24 1.47BE| 1.16BE{ 1.17 3.29 | 28.62 | 30.62 | 17.22 6.70 5.88 3.72 2.88 1.58
25 1.46BE| 1.16BE{ 1.20 3.54 | 23.53 | 29.85 | 17.41 6.48 5.60 3.85 2.90 1.48
26 1.448E| 1.17BE] 1.36 4,311 19,67 | 28.78 1 17.06 6.27 5.75 3.72 2.80 1.77
27 1.42BE| 1.17BE] 1.62 5.60 | 17.65 | 27.97 { 16.B85*| 6.03 6.28 3.62 2.75 1.35
28 1.41BE| 1.17BE} 1.77 7.30 1 15.87 | 28.23 | 17.08 5.78 7.78 3.57 2.75 2.52
29 1.395E 2.00 10.09 | 15,22 | 30.10 | 16.58 5,60 8.93 3.58 2.67 4.10
30 1.37BE 2.30 11.53 | 15.50 | 31.97 { 16.03 .52 8.70 3.48 2.55 4.57
31 1.36BE 2.42 18.23 15.37 5.43 3.30 4.63
Total 49,96 {33.32 141.43 }105.76 1529.79 {928.55 {652.15 |284.51 {209.74 {147.88 | 80.19 | 66.68
Mean 3 1.61 1.19 1.34 3.53 | 17.09 { 30.95 | 21.04 g.18 6.99 4.77 3.01 2.15
100 x M 4.317 | 2.87% | 3.579 9.138| 45.774] 80.2271 56.346| 24.582] 18.122] 12.777; 7.792| 5.761
Maximum 1.87 1.34 2.42 11.09 | 33.99 | 57.41| 32.90 | 14.68 8,93 B.17 4.5 4,63
Minimum 1.36 1.13 1.14 2.19 8.91 ¢ 17.18 | 15.37 5.43 5.35 3.30 2.32 1.35
Monthly
Runoff (mm) 8.6 5.7 7.1 18,3 92.0 {161.3 {113.3 45.4 36.4 25.6 15.6 11.5
e ﬁg‘)*d Flow 1.13 2.72 | 18.38 | 51.22 | 17.00 | 6.96] s.84) 4.17 1.70

NOTES: 1. Maximum Instantaneous Discharge 59,1 ms/s on June 6.

B - Ice Conditions
E - Estimated
“* - Dates Metered




ELCO MINING LIMITED

STREAM GAUGING DATA

D1z

Station: Eik River (EL 62.5) Drainage Area: 457.2 kmZ Year: 1979
Daily Discharge in Cubic Meters Per Second
Day Jan. Feb, Mar, April May June July Aug. Sept. Oct. Nov. Dec
1 4,53 2.47 1.00 1.24 6.89 | 22.15 | 20.47 g8.92 8.48 3.46 2.04 1.18
e 3.79 3.07 1.05 1.32 6.33 | 24.98* | 1B.40 9.91 8.06 3.41 1.85 1.31
3 3.65 3.28 1.05 1.24 6.57 | 32.63 } 15.63 10.08 7.43 3.28 1.82 1.40
4 3.60 2.77 1.32 1.30 6.89 | 37.68 13.77 10.97 7.12 3.16 1.8% 1.54
5 3,55 2.37 1.60 1.30 3.50 | 40.20 13.60 10.06 6.65 3.08 1.8% 1.53
6 3.60 2.06 1.19 1.38 10,30 | 43.12* | 15.22 10.4% 6.08 2.95 1.78 1.57
7 3.60 1.79 1.08 1.52 8.74 | 35.48 18.00 g,37 5.72 2.90 1.58 1.57
8 3.60 1.65 1.08 1.5¢ 7.61 | 268.47 | 18,95 8.72 5.50 3.04 1.58 1.51
9 3.60 1.60 0.97 1.66 7.16 | 24.13%| 18.02 8.29 5.66 3.16 1.58 2,00
10 3.60 1.48 0.93 1.58 7.66 | 22.88 | 16.92 7.90 5.88 3.17 1.58 2.00
11 3.85 1.35 .95 1.52* B.08 | 25.52*| 16.39 7.74 5.53 3.09 1.59 1.53
12 3.53 1.27: 0.96 1.48 9.24 | 28.60 | 15.78 8.49 5.13 3.04 1.58 1.40
13 3.22 1.25 1.02 1.49 16,10 132,23 | 13.83 8.23 4,77 3. 11 1.60 1.54
14 3.48 1.20 1.00 1.55 10.95 | 29.27 }12.72 7.88 4.53* 3.14 1.59 1.478
15 4.52 2.12 1.00 .61 | 12.83 § 23.40 | 11.75 7.68%1 4.4¢ ‘3.14 1.40 1.378
16 4,70 1.77 .1 1.09 1.65 19.16 | 20.20 11.08 7.58 4,37 3.17 1.34 1.378
17 4.65 1.40 1.10 1.84 20.27*% | 18.75 10.08 7.78 4.59 2.88 1.60 1.50
18 4.65 1.2% 1.07 2.08 19.13 18.4% 11.32*| 8.0C 4.73 2.75 1.66 1.73
19 4.40 1.16 1.06 2.07 18.02 | 20.38 | 12,53 8.13 4,72 2.60 1.66 1.80
20 3.77 1.15 1.08 1.95 16.75 | 22.45 13.45 7.93 4.66 z2.57 1.41 1.83
21 2.74 1.23 1.03 1.90 17.14 | 22.52 14.29 7.73 4.58 2.48 1.10 1.84
22 2.35 1.16* 1.09 1.90 19.40 | 21.20 | 14.52 7.53 4.58 2.40 1.01 1.84
23 2.08 1.48 1.15 1.90 }22.87 | 20.62 14,40 7.42 4.50 2.33 1.10 1.23
24 1.79 1.14 1.1% 1.95 31.83 | 20.49 13.83 7.98 4,30 2.30 1.33 1.72
25 2.25 0.97 1.17 2.10 38.65 19.74 | 12.83 8.30 4.16 2.30 1.39 1.68
26 1.86 1.05 1.15 2.51 41,13 18.83 | 11.20 8.18 4.07 2.30 1.42 1.64
27 1.65 1.01 1.12 3.18 50.85 18.35 10.28 8.04 3.85 2.29+1 1,42 1.59
28 1.52 0.99 1.52 4,32 43.28 15.65 10.03 7.86 3.92 2.3% 1.32 1.35
29 1.5¢ 1,13 .23 | 32.95 | 20.05 10.19 7.59 3.92 2.30 i.16 1.38
30 2,79 1.20 6.17 27.10 | 20.5C | 10.17 7.63 3.76 2.20 1.02 1.43
3 2.97 1.17 23.23 g.88 8.20 2.12 1.46
Total 101.28 | 45.49 | 34.52 | 62.53 {570.61 {753.92 W29.63 [261.61 {155.76 §8&7.47 |45.29 {458.91
Mean 3 3.27 1.62 1.11 2.08 18.41 | 25.13 13.85 B.44 5.19 2.822 | 1.510| 1.578
106 x M B.75 3.93 2.98 5.40 1 49.30 | 65.14 § 37.12 22,60 § 13.46 7.557 | 3.913| 4.226
Maximum 4,70 3.28 1.60 6.17 150,85 |43.12 | 20.47 | 10.97 8.48 3.45 2.04 2.00
Minimum 1.52 0.97 0.93 1.24 6,33 | 18.45 9.88 7.42 3.76 2.12 1.0 1.18
1
Eﬁﬁgify(mm) 17.5 | 7.9 | 59 |10.8 {99.1 [131.0 }74.6 |45.4 {27.1 Jis.1 | 7.8 | &4
Hesersd Flow 1.26 1.524 | 19.70 | 24.475| 11.484| 7.571| 4.533] 2.204

NOTES: 1. Flows also measured on June 6 (44,348 m3.s). June 9 (20.419 m3/s). and

June 11 (24.348 m°/s) .
2, Maximum Instantaneous Discharge 52.1 m’/s on May 27.

B - Ice Conditions
E - Estimated
** _ Dates Metered
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STREAM GAUGING DATA
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Station: Elk River 52.5 Drainage Area: 497.7 km2 Year: 1980
Daily Discharge in Cubic Meters Per Second
Day Jan. Feb, Mar, April May June July Aug, Sept. Oct. Nov Dec.
] 1.49 1.28BE| 1.27 1.07 | 33,13 | 31.25| 15.74] 8,93 | 4.70 7.08| 2.5% | 1.72
2 1.55 1,28BE | 1.26 1.08 | 35.95 | 32,02 15.201 8.88 | 4.4 7.29| 2,61 | 1.51
3 1,55 {1.18 |1.14 1.07 | 38.03 | 33.65] 15.58] 9.46 | 4.33 6.91) 2.60 | 1.36
4 1.49 1.20 | 1.08BE} 1.07 | 37.98 ) 33.92| 16.02) 9,10 | 4.18 6.48 | 2.56 | 1.27
5 1.498E| 1.24 1.088C| 1.07 | 36.83 | 32.90] 15.34 ) 8.26 | 3.93 6.12 2.54 | 1.29
5 1.498E] 1.26 1.08BE | 1,11 | 38,41 | 32.481] 14.35] B.53 | 3.76 6.16 1 2,50 | 1,548y
7 1,49BE] 1.25 1.05 1.17 [ 35.92 | 29.73i 13.21} B.30 | 3.71 5.96 | 2.58 | 1.92BF
8 1.49BE} 1.23 | 1.02 1.14 | 30.90 | 27.78 | 12.64 | 8.08 | 3.93 5.65| 2.85 | 2.03
g 1.49BE| 1.22 1.04 1.13 [ 28.06 | 29.21| 13.08| 8.55 | 4.13 5.651 2.61 | 2.03
10 1.50 1.2z | 1.08 1.13 | 25.93 | 35.00 14.18} 9.28 | 4.1 5.41] 2.53 | 2.10
N .40 | 1.22 | 1.10 1.16 | 23.82 | 38.43 14.08} 10.55]| 4.04 5.01{ 2.3% | 2.16
12 1.28 | 1.22 "} 1.10 1.19 | 22.87 | 37.23] 12.93} 13.58 | 4.13 4.61 .04 | 2,14
13 1.28 | 1,20BE| 1.10 1.30 | 22.32%| 34,251 11.88| 13.86 | 4.52 4.37| 1.68 | 1.98
14 1,34 1.20BE | 1.08 1.54 | 22,25 | 35,17 N.60| 12.30 | 4.8) | 4.19] 1.49 | 1.90
15 1.38 1.20BE | 1.06 1.92 | 22.83 | 37.18} 11.80| 10.82) 5.00 3.981 1.41 | 2.01
16 1.37 1.15 1.03 2.22 |24,07 | 37.821 12,16} 10,20 5.13 3,71 1.36 | 2.28
17 1.368E 1.12 1.03 2.58 [ 25.75 { 41.231 11.84| 8.531 5.15 3,60 1.51 | 2.40
18 1.43BE4 1.13 1.07 3.20 | 27.18 | 39.331 11.18| 9.45} 6.31*| 3.53| i.87| 2.06
19 1.52BE | 1.15 1.09 4.14 126.38 | 34.34| 10.87 | 9.13| 5.36° 3.44 ] 2.10 | 1.49
20 1.45 | 1.15 1.07¢ | 5.19 130.65 | 31.97 | 10.28 | 8.43| 5.48 3.35| 2,11 | 1.45
21 1.42BE| 1.13 | 1.08 5.68 | 33.45 | 29.90 | 9.85| 8.05| 5.66 3.39| 2.23 | 1.66
22 1.4488 | 1.10 | 1.09 5.79 | 37.53 | 28.21 | 10.164 7.56 | 5.52 3.3 2.17 | 1.84
23 1.40 | 1.09BE | 1.12 7.87 | 37.95 | 26.21 | 1166 | 7.00| 5.22 3,20 1,71 | i.62
24 1.38 | 1.07BE| 1.2 110.88 138.83 | 24.42 | 11.60 | 6.65| 4.89 3.11) 1.82 | 1.47
25 1.2836 | 1.05 | 1.11 {14.50 §36.60 | 22.09 | 11.08 | 6.41| 4.61 3.071 1.61 | 1l.s2
26 1.28BE1 1.01 | 1.09 |17.25 {54.98 | 20.96 | 10.53| 6.09 | 4.35 2.94| 1.83 | 2.06
27 1.288E | 1.07 | 1.08 120.48 |54.58 | 19.67 | 10.56 | s&5.80 | 4.16 2.91| 2.06 | 3.32
28 1.28BE | 1.15 [1.00 §23.61 143.62 | 18.14 | 10.60 | 5.70 | 3.97 2.80 | 2.19 | 4.06
29 1.28BE | 1.22 | 1.08 |[27.28 {39.35 | 17.08 | 10.46 | 5.46 | 3.94 2.74 | 2.16 | 3.81
30 1.28BE 1.09 {29,356 |37.00 { 16.58 | 10.51 | 5.13| 5.47 2.66| 2,05 | 3.59
3 1,288E 1.05 33.55 | =we--- 6.8t | 4.93 2.55 3.43
Total 43.44 33,99 [33.83 198.18 [1039.74 {907.84 |380.78 |264.01 |137.88 | 135,16 | 63.21 |65.19
Mean 1.40 |1.17 [1.09 |6.61 33,54 | 30.26 | 12.28| 8.511 4.59 | 4.36| 2.10 | 2.10
3 - 3 - - - -
1Gg,x M 3.75 12,94 12,92 W.12 189,83 | 78,44 | 32.89F| 22.79 | 11.90 | 11.68| 5.44 | 5.52
Maximum 1.55 1.28 (27 9,36 54,98 1 41.23 | 16.02 | 13.86 | 5.66 7.29) 2.65 | 4.06
Minimum 1.28 1101 1.03 {1.07 22,25 | j6.58 | 9.81 ! 4,93] 3.71 2.55] 1.36 | 1,27
hi
o omy |75 |59 |58 Pe.4  |is0.6 [157.8 | e6.2 [45.8 |23.9 | 235 |10.9 |1n3
Metered Flow
(n3/s) 1.38 1.07 22,15 10.24 3.07 1.91

NOTES: 1. Maximum Instantaneous Discharge 61.5 m3/s on May 26.

B - Ice Conditions
E - Estimated
‘* - Dates Metered
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STREAM GAUGING DATA
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Station: ELK RIVER 52.5 Drainage Area: 497.2 xm? Year: 198]
Dafly Discharge in Cubic Meters per Second
DAY dJan Feb, Mar, April May June July Aua Sept. | Oct. Hov. Dec.
1 2.68 1.88 1.52 1.831 13.27| 49.4 38.0 19.9 9.24 4,10 2.86 | 1.30
2 2.21 1.79 1.48 1,771 17.72| 44,6 39.2 18,7 8.98 4.47 2,831 1.%9
3 2.12 1.60 1.61 1,70 16.03| 44,6*[ 35,1 17.9 8.58 4,92 2,181 1.76
4 2.01 1.53 1,60 1.62| 14,40 | 44,3%| 37.4 20,6 B.06 4,71 2.741 1,76
5 2.28 1.67 1,59 1.561 13,64 | 38,8+ 41,7 21.0 7.63 4.65 2.651 1.85
& 2,49 1.46 1.58 1.9 | 13.48| 36.2+| 43.2 15.9 7.26 4,20 2.46] 1.93
7 2,56 1.45 1.36 1.44 ¢ 12,20 35.2+| 40.7 16,0 6,86 4,09 2,371 1.95
8 2.61 1.50 1.42 1.47{ 12.61] 31.5%} 34,7 16.8 6.70 4.03 2.38( 1.95
9 2,65 1.72 1.44 1.46 ] 13,51 26.7+} 28,2 17.0 6.82 4,10 2.36] 1.95
10 2.63 3.44 1.44 1,431 13.88; 24.6* ) 24.1 16.4 7.37 4,10 2,26 1,95
11 2.37 3.53 1.54 1.38§ 13.30] 22.9 22.0 16.0 7.73 4,03 2.26% 1.95
12 2.06 2.36 1,61 1,351 12,42 21.7 21.0 16.1 7.51 3.93 2.39 1.78
13 1.85 1.76 1,66 1.32 | 11.859 24.7 22.1 17.8 7.37 .77 2,40 1.45BE
14 1.84 1.67 1,62 1.26 | 12,42 31.3 22,4 18.8 7.09 3.64 2,40 1,25BE
15 1,804 | 1.71 1,73 1,29 16,08] 33.6 25.3 18.9 6.63 3.59 2,40 1.41
16 1.94 1.70 1.81 1.51( 17.07 ] 33,7 23,2 18.1 6.41%  3.45 2.40 | 1.63
17 2.15 1.72 1.86 1.79| 18.57 [ 34.4 2z2.0 18,3 6.26 3.40 2.40 | 1.65
18 1.71 1.73 1,80 2.08} 18.55| 32.7 21.8 17.6 6.32 3.42 2,36 1.55
19 1.90 1.72 1.604 2.46| 20.43| 29.2 22.5 16,6 6,64 3,39 2.351 L.57
20 2.05 1.71 1,51 3,231 25,17} 27,0 24,2 15.1 6.84 3,36 2.26 | 1.70
21 2.02 1.69 1.44 4,20 32.80| 25.8 25.0 14,5 6.68 3.13 2,221 1.1
2z 2.07 1.65 1.74 4.88 7 39,9881 24.0 24.8 13.6 6.29 3.00 2.22| 1.59
23 2.10 1,61 1.72 5.77 | 45,60 24.3 24.4 12.6 5.69 2,97 2,22 1,408
24 2.17 1.60 1.72 8.32| 51,96 23.4 23.2 11,7 5.33 2.9% 2,14 1.36
25 2.18 1.61 1.70 9.49| 58,97 22.2 23.9 11.4 5.20 3.00 1.55 ] 1.46
26 2.10 1.40 1.72 8.41 ] 67,69 24,8 23.7 11.4 5.13 3,13 1.357 L.50
27 1.99 1,49 1,71 7.79 ] 6%.16( 30.% 22.0 11.8 4,90 3.20 1.68] 1.50
28 1,93 1.49 1,72 7.62 61.73] 32.2 22,1 11,8 4,60 .20 1.38 | 1.55
29 1.96 1.77 7.73| 53.29 29.4 23.0 11.1 4.46 3,19 1.15| 1.588
30 1,97 1.86 B.25| 45.561( 30.9 23.0 10.5 4,34 3.11 1,17} 1.5(B
1 1.95 1,86 50,29 21,6 8,86 2.96 1,48
Total 66,36 | 50.19 50.74 | 106.00 | 887.43 ] 934.6 | 845.0 | 483.8 }198,921{113.23| 65.33|50.48
Hean 2.14 1.7% 1.64 3,53] 28,6 3Lz 27.3 15,6 6.63 3.6% 2,21 1,62
106 x m3 5.732| 4.330] 4,392 8.150 76.683 80.75] 73.0 41.80| 17.19 9.78 5.73 ] 4.36
Maximum 2,68 3,53 1.86 9.49 69.16( 49.4 43,2 21.0 9.24 4,92 2,861 1,95
Minimum 1.7 1.45 1.36 1.26§ 11.85] 21.7 21,0 9.86 4,34 2,96 1,18 1.2%
Monthly
Runoff (mm) § 11.5 8.7 8.8 18,4 | 154.2 |162.4 | 146.8 84,1 34,6 19,7 11,5 8.8
Metered Flow
{m3/s} 1,70 1.35 11.76 17.99 | 6.26 2,20

NOTES:

1. Flows aiso metered June 3 - 45,54; June 4 - 46.15; June 4 - 42.70;

June 5 - 38.36; June 6 - 35,93; June 7 - 35.82; June 8 - 31.42;
June 9 - 26.61; June 10 - 24.15 m3/s,

2, Maximum Instantaneous Discharge 71.9 m3/s on May 27.

B - Ice Conditions
E - Estimated
* - Dates metered
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Station: ELK RIVER (EL 52.5) Drainage Area: 497.2 km? Year: 1982
Daily Discharge in Cubic Meters per Secand
DAY Jan. Feb. Mar April May June July Aug. Sept. | Oct. Nov. Dec.
1 1.45 1,32 1.13 0.87 5.25| 21.8 32,1 13.9
2 1.44 1.27 1.14 0.87 6.69 | 23.8 29,5 13.6
3 l.44 1.278E 1.14 0.86 8.16 | 26.8 28.5% 14,4
4 1.43 1.258¢] 1.15 0.82 8.05| 29.5 28,5 13.9
5 1.418 ¢ l.288g 1.15 0.83 7.491 32.8 25.6 11,8
6 1.45 | 1.308E 1,14 0,83 7.651 34.0 23,2 10.5
7 1.568 | 1.308E] 1.12 0.83 7.95] 31.8 20.3 10.0
8 1,608 § 1.3288F 1.03 0.97 8.24| 28,2 19.3 10,0
9 1.52 1.3588 1.06 0.97 7.631 25.2 18.7 16,1
10 1.51 1.388F 1.08 0,83 7.15 | 24.5 18.6 10.3
11 1.53 1.408¢ 1.08 0.92 7.63| 27.8 19,1 10.7
12 1.53 1.4088 1.06 1.12 9.05| 33.9 19,3 11.5
13 1.54 1.408E 1.06 1.25 9,93 39.2 18,7 10.6
14 1.53 1.408¢6]  1.04 1.28 11.5 | 44.3 17.9 11.2
1% 1.42 1.4088 1.04 1.22 14,0 47,4 18.2 11,5
16 1,45 1.408¢ 1.04 1.12 16.8 1 49.0 16.4 10.3
17 1.48 1.38 1.04 1.04 20.9| 48.0 14.2 9,38
18 1.51 1.33 0.96 1.04 23,8 45.0E | 13.0 8.82
19 1.55 1.32 0,90 0.86 24,9141 42,0+ 12.7 8.7C
20 1,60 1,30 0.89 0.95 24.71 43.3 14.3 8.38
21 1.48 1.40 0.90 1,10 25.0 | 43.7 16,9 8.40
22 1.47 1.34 0.80 1.43 27,61 43.4 16,7 8.70
23 1.46 1.20 0,92 2.084 29,8 42.0 15,5 8.70
24 1.45 1,20 0.94 2.66 30,61 38.2 1.7 8.404
25 1.52 1.15 0.90 2.54 33,7 36.7 12.6 -
26 1.48 1.12 0.85 2.61 36.8 | 36.1 12,2 -
27 1.47 1.13 0,96 311 33.24 36.3 12.1 -
28 1.35 1,13 1.00 3.98 29.2 | 36.5 2.2 -
29 1.33 - 0.97 4,48 25.0 33.7 12.7 -
30 1,33 - 0.95 4.48 22.4| 31,2 13.1 -
31 1.32 - 0.88 - 21,3 - 13,6 -
Total 44,27 | 36.61 31.321 47,951 S5B3.17 1076,1 | 559.4 | 253,68
Hegn 1.43 1.3t 1.01 1.60} 17.8 35.9 18.1 10.6
100 x 3 3,825 3.163%} 2,706 4,143 47,794 92,975 48,332
Maximum 1.60 1.40 1.15 4,48 | 36.86[ 49.0¢ 32,1 14.4
Hinimum 1.32 1.12 0.80 0.82 5.251 21.8 12,1 8.30
Monthty
Runoff {mm) | 7.7 6.4 5.4 8.3 95,1 | 187.0 97.2 54,2t
Hegered Flow
(m~/s) 2,08 33,2 42.0 8.30
NOTES: 1. Maximum [nstantaneous Discharge 49.0 m3/s on June 16. B - Ice Conditions
E - Estimated
2. Station Discontinued Aug., 24, 1982, + _ Dates metered

________,I%EE —
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ELCO MINING LIMITED
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Station: Cadorna Creek CA 0.1 Drainage Area: 130.8 km Year: 1977
Daily Discharge in Cubic Meters Per Second
Day Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec,
1 0.60 2.6 4.0 4.3 3.7 4.3 2.1 1.07 0.91BE
2 0.61 2.8 8.,3% 4.7 3.5 3.9 2.1 1.09 0.918f
3 0.63 3.0 7.4 4.3 3.9 3.8 2.0 1.02 0.91B8E
4 0.65 3.2* 5.5 4.0 3.9 3.9 2.0 0.96 0.908E
5 0.69 3.0 5.3 3.6 3.5 3.5 1.9 0.30 0.908&
6 g.71 2.8 6.8* 3.1 3.5 5.0 1.9 1.08 0.90BE
7 0.74 2.7 8.0 3.0 5.9 3.3 1.8 1.12 (.89BE
8 0.77 2.9 12.4 3.0 5.1 3.4 1.8 0.88 0.89BE
9 0.79 3.7 12.8 3.0 5.0 3.5 1.7 0.84 0.89BE
10 0.81 4.3* | 10.8 3.0 4.3 3.2 1.7 0.95 {.88BE
11 0.85 4.9 8.0 3.2 3.9 2.9 1.7 1.06 0.88BE
12 .90 5.1 6.8 3.3 3.7 Z.8 1.6 1.10 0.B8BE
13 0.93 4.5 7.1 3.4 5.5 2.9 1.5 1.10 0.87BE
14 0.98 3.7 7.8 3.5 2.6 2.8 1.5 1.09 0.878E
15 1.0 3.8 7.8 3.5 7.0 2.9 1.5 1.06* | 0.86BE}
16 1.1 3.7¢ 7.7 3.6 5.6 2.8 1.4 1.09 0,858
17 1.1 3.4 7.3 4.1 4.9 2.8 1.4 .98 0.81B
i8 1.1 3.3 7.6 4.9 4.8 2.7 1.3 0.95 0.798
19 1.2 3.1 7.9 5.7 4.7 2.7 1.3 0.958E] 0.798
20 1.2 2.9 7.7 4.4 &.h 2.7 1.21* | 0.95BE! 0.BOBE
21 1.3 3.0 7.4 4.1 4.5 z.6 1.17 0.95BE| 0.77BE
22 1.4 3.2 7.2 3.9 5.5 2.5 1.17 0.94BE| ©.78BE
23 1.5 3.5 7.1 4,2 5.5 2.5, L.18 0.94BE| 0.76B
24 1.6 4.5 6.9 4.1 5.6 2.5 1.21 0.94BE| 0.77BE
25 1.7* 5.2 6.8 4.1 6.0 2.4 1.18 0.93BE] 0.79BE
26 s 1.8 5.4 £.8 4.1 6.9 2.4 1.18 0.93BE! 0.80BE
27 1.9 5.5 7.0 4.0 7.1 2.3 1.11 0.93BE} 0.82BE
28 2.1 5.1 6.5 4.1 7.4 2.3 1.09 0.928E} 0.83BE
23 0.56* 2.3 4.4 5.8 4.2 7.5 2.2 1.08 0.92BE| O0.E4BE
30 2.4 3.5 5.0 4.0 7.5 2.2 1.07 0.928El 0.79B
k3| - 3.5 - 3.8 7.6 - 1.06 0.74BE
Total 35.4 116.0 1225.0 {120.0 161.0 £3.8 [46.02 {45.82 ]26.07
Mean 3 1.2 3.7 7.5 3.9 5.2 3.0 1.48 1.562 0.84
106 x M 3.06 10.45 | 19,41 10.36 13.88 7.76 | 3.96 3,99 | 2.250
Maximum 2.4 5.5 12.8 5.7 7.6 5.0 2.10 2.1 0.51
Mi i mum 0.60 | 2.6 | 40 | 3.0 | 2.6 | 5 | 1.06 |0.84 | 0.7
Ranot*” (m) 9.03 [19.41 [17.20
Metered Flow -
0.56 1.7 3.1 8.3 .22 . 0.86
(m3/s) 1 0.96
NOTES: 1. Discharges were determined by daily staff gauge readings prior to B - Ice Conditions
the installation of continuous recording equipment on October 20, 1977. E - Estimated

- Ll
2. Fiows also metered on May 10 - 4.3; May 16 - 3.7; June 6 - 6.9 m3/s. Dates Metered
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ELCO MINING LIMITED
STREAM GAUGING DATA

2

Statjon: Cadorna Creek Drainage Area: 130 km Year: 1978
Daity Discharge in Cubic Meters Per Second
Day Jan., Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec,
]
1 0.73BE| 0.53BE| 0.4%BE| 0.51 3.39 5.10 3.10 1.06 | 0.62
2 0.73BE{ 0.53BE} 0.45BE| 0.5] 3.53 5.53 2.89 1.03 | 0.618
3 0.72BE| 0.5ZBE| 0.44BE] 0.50 3.52 8.80 2.70 I 0.97 | 0.638
4 0.72BE| 0.51BE| 0.448E| 0.49 3.30 14.16 . 2.53 0.96 | 0.60B
5 0.71BE| 0.518E| 0.44B5| 0.45 | 3.02 | 17.5% E 2,42 | 0.88 | 0.59B
S .
6 0.7CBE} 0.50BE}| 0.43 0.49 2.80 18.95 £ 2,34 ¢.84 | 0.578
7 0.70BE| 0.49BE) 0.41 (.43 2.63 18.2M < 2.25 1.27 | 0.56BE
8 0.69Bf| 0.49BE| 0.39 0.49 2.58 17.70 5 2.18 1.32 | 0.56BE
9 0.69BE| 0.48BE] 0.39 0.50 3.19 18.66 5 2.07 1.02 | 0.608
10 0.68BE}| 0.48BE] 0.38 0.52 3.38 18.20 - 2.06 0.7088 0.57B
o
1 0.67BE{ 0.47BE{ 0.38 0.56 3.38 16.35 ) ) = 2.10 D.67BE 0.57 &
12 0.66BE; 0,47BE; 0.37 0.59 3.36 14.00 T by e 2.00 0.66 | 0.558E
13 0.658E! 0.46BE| 0.37 0.58 3.26 13.30 e 2 - 1.83 8.65 | 0.558E
14 0.65BE| 0.46BE] 0.36 0.58 3.61 14.33 z @ = L77 0.65 | 0.568
15 0.64BE| 0.45BE| 0,388 0.58 3.87 14,25 . L 2 1.75 0.68 | 0.568
Q Q 3
16 0.63BE| 0.44* | 0,388 | 0.58 | 4.03%) 13.00f © | P = 1.63 | 0.72 | 0.548
17 0.63BE| 0.448 | 0.388 | 0.58 | 4.21 1 1.os| 5 | 5 1.61%| 0.83 | 0.528
18 0.62BE] (.44 0.388 0.57 4.63 13.45 o o i.62 0.8688 0.52B
19 0.61BE| 0.41 0.38B 0.57% 6.00 13.55 = = * 1.55 0.8387 0.53B
20 0.61BE| 0.4] 0.3388 0.80 8.45 13.08 \ . 2.30 1.45 0.8(BE 0.518
£ E
21 0.60BE| 0.41 0.398 0.62 | 10.85 13.85 E £ * 2.22 1.45 0.7785 0.518
22 0.60BE| 0.41 0.398 0.65 1 12.18 15.50 £ = 2.48 1.34 0.7435 0.518
23 0.59BE| 0.41 0.39B 0.64 § 12.30 15.75 = = 2.40 1.30 0.74 | 0.508
24 0.588%| 0.4 0.398 0.62 § 11.33 15.40 = = 2.28 1.32 0.73 | 0.50B
25 0.58BE| 0.41 0.336 0.68 9.23 15.55 2,29 1.27 .71 | 0.518
26 0.57BE| 0.408 | 0.516 | 0.88 | 7.25 | 15.25 * 2.50 [ 1.20 | 0.69 | 0.558
27 0.57BE{ 0.418 | 0.43 1.15 5.80 15.30 3.48 1.18 0.67 | 0.598
28 0.56BE} 0.428 | 0.40 1.65 4,80 15.66 3.57 1.14 0.65 | 0.628
29 0.55BE 0.46 2.45 4.61 |Vandal- 3.56 1.11 0.65 { 0.668
30 0.558E 0.52 2.85 5.40 }sm.hHo 3.47 1.08 0.63 1 0,708
3 0.54RE 0.51 - 5.21 rgggrgt‘ - 1.04 -=--- 1 0.738
Total 19,73 (12.77 {12.77 22.96 (165.10 | 401.57 30.55 | 55.28 | 24.38 {17.70
Mean 3 0.63 0.45 0.41 0.76 5,32 14.33 2.77 1.78 0.81 | 0.57
106 x M 1.687 | 1.089 | 1,098 1.969( 14.249] 37,143 2.633; 4.7681 2.09s! 1.527
Maximum 0.73 0.53 0.51 2.85 1 12.30 18.95 3.57 3.10 1.32 | 0.73
Minimum 0.54 0.40 0.36 0.48 2.58 5.10 2.22 1.04 0.63 1 0.50
Monthly ‘
Runoff (mm} {12.89 8.32 8.39 15.05 [108.93 | 283.96 20.12 | 36.45 | 16.05 |11.67
Metered Flow
(m3/s) 0.44 0.53 | 3.98 | 1s.27[ 7-3% 2911 2.30} 1.58 0.51
NOTES: Maximum Instantaneous Discharge 21.6 m>/s on June 6 8 - Ice Conditions
E - Estimated

* - pates Metered
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Station: Cadorna Creek {CA 0.1} Drainage Area: 130.8 km2 Year: 1979
Daily Discharge in Cubic Meters Per Second
Day Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov, Dec,
!
1 0.638H 0.52B| 0.56B| 0.3988 1.2% 7.40 8.33 3.81| 3.06 1.41 0.85% 0.45
P 0.668BE 0.52Bf 0.578| 0.3%8% 1.21 9.14 6.70 3.82] 2.99 1.38 0.88 0.45
3 0.698¢ 0.51BE 0,578 0.38B 1.17 ] 13.354 5.61 4.00] 2.84 1.33 0.92 G.47
4 0.728% 0.518, 0.57B} 0.38B 1.341 15.30 5.28 4.05| 2.75 1.28 0.92 0.46
5 0.758) 0.51B| 0.57B% 0.388 1.70 16.25 6.19 3.78 | 2.61 1.24 0.88 G.46
6 0.788 7 0.528 | 0.56B 0.468 1.63F 16.7¢ 7.53 3.65] 2.45 1.20 0.68 0.46
7 0.77B| Q.52B) 0.51B; 0,508 1.39 12.68% 7.98 3.831 2.33 1.21 0.69 0.45
8 0.758| ©.538 | 0.48B; (0.56B 1.20 8.79 7.80 3.42) 2.28 1.25 0.72 0.47
9 0.738] 0.538| 0.488| 0.43 1.19f 9.01( 7.15| 3.26| 2.33 | 1.25 | 0.75 | 0.498f
10 0.708] 0.548 1 0.47B| 0.43 1.32 7.89% 6.63 3,181 2.33 1.22 0.76 0.488E
N 0.578 0.54B| 0.47B | 0.43*E} 1.49| 13.28 6.37 3.23] 2.25 1.18 0.78 0.47
12 0.58B{ 0.54B| 0.478| 0.42 1.67 | 15.83 5.87 3.32| 2.14 1.18 0.76 0.44
13 0.52B| 0.53B] 0.478| 0.42 1.78 1 16.15 6.09 3.32 | 2.04* 1.18 0.76 | 0.45
14 0.51BH 0.53BE 0.47B ) 0.42 1.94 1 14.99 5.62 3.32% 1.98 1.18 0.70 0.458H
15 0.51BY 0.6IBE 0.478| 0.42 2.60 | 11.22 5.13 3.29| l1.82 1.18 0.68 0.458(
16 0.50B} 0.68Bf 0.478| 0.42 4,85 9.09 4,92 3.15| 1.90 1.18 0.67 0.45BF
17 0.50B] 0.67B| 0.45B | 0.42 £.71% 7.25 5.38 3.1 191 1.18 0.70 0.43
18 0,498 0.66B| 0.43B| 0.43 4.45 8.43 5.32 3.07§ 1,90 1.17 0.72 0.42
19 D.48B ] 0.63B| 0.43B| 0.43 4.11] 10.20 5.73% 3.05| 1.87 1.14 0.67 0.82
20 0.488 | 0.63B| 0.43B] 0.43 3.77 | 10.594 6.11 2.99 1 1.84 1.11 0.63BE 0.43
21 0.488 | 0,61B* 0.43B{ 0.42 4,15 | 10.71 6.18 2.98( 1.81 1.08 0.598F 0.43
22 0.52BH ©.54BE] 0.43B 4§ 0,42 5.231 10.13 6.17 2.94 1 1.79 1.06 0.598F 0.42
23 0.54B| 0.54BE 0.4181( 0.4 6.77 9.74 6.15 2.92 | 1.76 1.04 0.56 0.42
24 0.52B| 0.558 | 0.39B | 0.41 9.47 9.75 5.63 2.94| 1.71 1,04 0.55 0.42
25 0.52Bf 0.568 | 0.38B 1 0.42 11.24 8.53 5.02 2.95| 1.64 1.06 0.54 0.43
26 0.53B| 0.55B| 0.38B1] 0.46 12.53 8.32 4,22 2,97 1.58 1.08% 1 0.53 0.42
27 0.528 | 0.54B| 0.388 1| 0.53 16.20 B.62 3.92 2.931 1.53 1.09 0.5286 0.43BH
28 0.528B | 0.558 | 0.38BH 0.68 14,63 8.85 3.91 2.88 | 1.56 1.09 0.528F 0.45
29 0.5284 0.38B} 0.88 9.88 B.73 4,02 2.85| 1.%52 1.65 0.50Bf 0.43
3¢ 0.528H 0,388} 1.09 7.63% B8.92 3.92 2.88} 1.47 1.02 0.47 0.40
3] 0.528¢ 0.388 7.18 3.80 3.01 0.98 0.3¢
Totel 18.13 | 15.67 | 14.22 [14.26 ]149.68| 326.97 | 178.68 | 100.60 ] 62.09 | 36.04 | 20.47 | 13.69
Mean 3 0.585| 0.560 | 0.459 | 0.47% 4.828 10.899 5.764 3.249 2.070] 1.163 % 0.682] 0.442
100 x M 1.566 | 1.354 | 1.229| 1,232 12.932 28.250 15.43 8.693 5.365] 3.114} 1,769 1.183
Maximum 0.78 0.68 0.57 1.09. 16.20 | 16.70 8.33 4.05) 3.06 1.41 0.92 0.49
Minimum 0.48 0.51 0.38 0.38 1.17 7.25 3.80; 2.85| 1.47 0.58 0.47 0.39
Monthly
Ronoff (mm) | M- [10.3 | 9.3 | 9.4 | 98.8 [215.9 [118.0 | 66.4 [41.0 |23.8 [13.5 | 9.0
feserad Flow 0.59 0.53¢ | 4.50| 13.293 5.53d 3.277 2.058] 1.092
NOTES: Flows also measured on May 30 (7.576); June 7 (12.242); June 10 (10.288). B - Ice Conditions

Maximum Instantanecus Discharge 17.5 m/s on June 6.

£ - Estimated
* - Dates Metered




ELCO MIMNING LIMITED

STREAM GAUGING DATA

D19

Station; Cadorna Creek CA 1.0 Praipnage Area: 130.8 km? Year: 1980
Daily Discharge in Cubic Meters Per Second
Bay Jan, Feb Mar, April May June July Aug. Sept. Dct. Nov. Dec.
iy
] 0.39 | 0.388E| 0.40 { 0.4388 10.09 | 14.18] 9.33 | 3.95 { 2.28 | 2.79 | 1.09 | 0.9284
2 0.32 | 0.38 0.41 | 0.42 | 11.50 | 14.751 9.36 | 3.96 | 2.17 | 2.76 | 1.10 | 0.92BE
3 0.39 | 0.36 0.42BE 0.43B¢ 12.65 | 15.03! 9.45 | 4.11 | 2,08 | 2.60 ! 1.10 | 0.92EE
4 0.39 | 0.35 0.4288 0.4338 12.78 | 15,07 9.43 | 3.96 | 1.97 | 2.47 | 110 | 0.928F
5 0.36BE| 0.35 0.428§ 0.43 | 12.65 | 14.78| 8.96 | 3.83 | 1.84 | 2.36 | 1.09 | 0.92BE
6 0.36BE| 0.35 0.42BE 0.43 | 14.38 | 14.58) 8.33 | 3.90 | 1.79 | 2.25 | 1.08 | 0.92B
7 0.368E ] 0.35 0.42BF 0.43 | 13.65 | 13.78| 7.66 | 3.84 | 1.74 | 2.17 | 1.08 | 0.928
8 0.36BE| 0.35 0.42 | 0.43 |12.47 | 13.21] 7.53 | 3.78 | 1.77 | 2.08 | 1.09 | 0.92B
9 0.368E| 0.35 0.42 | 0.43 | 9.77 | 13.97) 7.78 | 4.03 | 1.75 | 1,94 | 1.10 | D.928
10 0.36BE| 0.34 0.43 | 0.44 | 8.57 | 16.45| 8.11 | 4.09 | 1.69 | 1.77 | 1.09 | 0.88
n 0.36BE| 0.3¢ | 0.43 | 0.45 | 7.83 { 18.42*| 7.71 | 4.66 | 1.66 | 1.65 | 0.98 | 0.79
12 0.36BE ] 0.34 0.42 | 0.46 | 7.70 | 18.21] 6.93 | 5.83 | 1.7 1.51 | 0.85 | 0.80
13 0.32 | 0.35BE| 0.42 | 0.48 | 7.83 | 17.40| 6.11 | 5.37 | 1.88 | 1.43 ; 0.78 | 0.80
14 0.32 | 0.35BE| 0.42 | 0.53 | g.20¢! 17.71| 5.83 | 4.51 { 1.89 | .1.37 | 0.79 ] 0.78
15 0.32 | 0.358E| 0.42 | 0.59 | B.72 | 18.40| 5.1 | 417 | 2.03 | 1.33 | 0.81 | 0.8
16 0.31 |[0.35B£| 0.42 | 0.62 | 9.63 | 19.16: 5,98 | 3.90 | 2.07 | 1.33 | 0.84 | 0.87
17 0.32 | 0.35 0.42 | 0.70 |10.57 | 21.08| 5.56 | 3.77 | 2.04} 1.28 | 0.93 | 0.85
18 0.358E | 0.35 0.41 | 0.89 | 12.04 | 20.40| 4.98 | 2.82 1.89 | 1.21 | 0.99*| 0.86BE
19 0.358E4 0.35 0.40 | 1.19 |13.48 | 18.18| 4.78 | 3.78 1.81 | 1.18 | 1.03 | 0.86kd
20 0.35BE | 0.36 0.43E| 1.42 |13.92 { 17.30| 4.60 | 3.65 .91 | 1.17 | 1.04 | 0.77
21 0.35 |0.35 0.39*| 1.51 }15.77 | 16.53| 4.53 | 3.48 | 2.05 | 1.16 | 1.03 | 0.76
22 0.35 |0.36 0.40 | 1.52 }17.45 | 15.83| 4.65 | 3.35 |.2.00 | 1.15 | 1.04 | 0.74
23 0.35 | 0.37BE| 0.42 | 1.93 |17.13 | 15.10| 5.27+| 3.24 1.85 | 1.10 | 1.038f 0.758E
24 0.38 | 0.37BE| 0.42 | 2.64 |15.65 | 14.48] 5.28 | 3.13 1.70 | 1.00 | 0.99 | ©.755€
25 0.38BE | 0.36 0.42 | 3.14 |15.77 | 13.03| 4.66 | 3.01 1.61 { 1.09 | 0.98 | 0.74
26 0.388E | 0.36 0.42 | 3.63 |21.71 | 12.45] 4.50 | 2.8% }.so Lo7 | 0.97 1 9.8
27 0.38BE | 0.36 0.42 | 4.15 |21.77 | 1N.%0 ] 4.32 | 2.79 461 LO7T | 0.98 .08
28 0.388F | 0.38 0.42 | 4,58 118.38 | 11.01| 4.25 | 2.72 145 | 1.07 | 0.98 | 1.13
29 0.38BE | 0.39 0.42 | 5.13 |16.63 | 10.31 | 4.20 | 2.60 .51 1 1.08 | 0.96 | 1.10
30 0,388E 0.43 | 7.58 | 15.67 9.83| 4.08 | 2.49 1.43 | 111 4 0.93 | L.06
3t 0.38BE 0, 43BF 14,68 | ===~ 3.96 | 2.40 1.10 1.01
Total 11.17 |10.36 {12.96 | 47.45 h1o.04 |462.51 f191.03 15.01 | 54.53 | 48.75 | 29.85 | 27.28
Hegn 3 0.36 0.36 0.42 1.58 |13.23 | 15.411 6.16 3. 1.81 1.57 0.99 0.88
106 x M 0.955 | 0.895 | 1.120| 4.100] 35.427 { 39.943/16.499 ] 9.937 | 4.692{ 4.205| 2.566| 2.357
Maxi mum 0.38 {0.39 0.43 | 7.58 |21.97 | 21,06 9.45 | 5.83 ] 2.28 | 2.79 | 1.10 | 1.13
Minimum 0.1 0.34 0.39 0.42 7.70 9.831 3,96 2.40 1.43 1.07 0.78 0.74
Month1
Ruzoffy(mn) 7.3 6.8 8.5 |31.3 Pp7o.s {305.4 J26.1 |[75.9 | 359 |32.1 |19.6 {18.0
Hetered Flow) 9,311 0.377 8.215 | 18.811} 5.5 2,073 1.029

NOTES: 1. Flow &ls50 metered May 14 - B.066

2. Maximum Instantanecus Discharge 24.10 m3/s on May 25.

B - Ice Conditions
E - Estimated
* - Dates metered




D20
ELCO MINING LIMITED
STREAM GAUGING DATA

Station: Cadorna Creek CA 1.0 Dratnage Area: 130.8 km2 Year: 1981
Daily Discharge in Cubic Meters Per Second
Day Jan. Feh. Mar. April May June July Aug. Sept. Oct. Nov. Dec.
1
1 0.96BEl 0.62 | 0.51 0.511 3.91] 1579 20.58| 9.33| 3.87 | 1.77 | 1.40 | 0.9
2 0.94BE} 0.61 | 0.49 0.5 | 4.59 | 14.534 20,30 8.77{ 3.75| 1.92| 1.3 | 0.93
3 0.97BE} 0.60 | 0.48 0.52 3.89 | 16,82+ 18.23 8.71 3.60 1.93 | 1.30 t 0.9
4 0.99B£[ 0.59BE| 0.47 0.50 | 3.52 | 16.75% 20.63 7.90 | 3.37 1.82 | 1.21 0.95
5 0.92 0.60BE| 0.46 0.51 3,29 | 14.52% 23.03 7.43 1 3.20 1.80 | 1.16 | 0.95
6 0.89 | 0.59 | 0.46 0.50 | 3.13 | 13.33¢ 22.37 | 7.40| 3.13 | 1.80 | 1.13 1 0.95
7 0.89 | 0.57 | 0.4785] 0.5(BE 3.00 | 13,354 19.33] 7.43| 3.00 | 1.80 i.%g g.g§
8 0.88 | 0.57 | 0.47 0.4 | 3.0 | 10.88% 15.50 7.83{ 2.84] 1.79 1191 08
g 0.87 | 0.55 | 0.478¢ 0.49 | 3.21| 9.82% 11,70 7.93| 2.91f 1.78 135 | o0oe0
10 0.84 | 0.55 | 0.47BE| 0,49} 3,26 | @&.53% 9.64| 7.69{ 2.89{ 1.77| l. .
11 0.81 0.55 0.46 0.48 3.17 7.98| B8.84 7.56 2.82 1.72 ;-%é* g-ggs
12 0.79 0.54* | 0.45 0.48 3.05 7.61 9,07 7.50 2.76 1,70 110 "8aBE
13 0.78 | 0.54 | 0.45 0.47 | 3.01| 8&.84] 9.68| 7.91* 2.57| 1.64 10, 3'3435
14 0.75* | 0.54BE| 0,46 0.47 | 3.18% 11.93| 11.23| 8.00| 2.41| 1.61| L g
15 0.70 | 0.53 | 0.47 0.48 1 3.90 | 12.72| 1077 7.58| 2.30| 1.60 | 1.05 | 0.
16 0.698E} 0.52 ] 0.48 0.50 | 4.531 12.97| 10.03| 7.10] 2.21% 1.60| t.06 | 0-BIB
17 0,688E| 0.52 | 0.50 0.53 4,301 13.26| 9.61| 7.33 2.20 1.60 ] 0,97 | 0.808
18 0.69BE| 0.52 | 0.49 0.57 | 4.38f 12.23| 10.22| 6.92| =2.20) 1.59| p.93 | 0.80B
19 0.67 | 0.51 | 0.55¢ | 0.6 | 5.36| 10.56| 10.70| 6.58| 2.20} 1.58| 0.85 | 0.80
20 0.66 | 0.51 | 0.50 0.80 | 7.61| 9.47] 11.37| 6.30| 2.21} 1.58| p0.85 | 0.80
21 0.65 | 0.50 | 0.528¢] ©0.99 | 10.44| &.61| 11.83| 5.92| 2.20| 1.,45] 0.85 | 0.BOB
22 0.65 ] 0.51 | 0.52 1.06 | 13.63| 8.46| 11.83] 5.23} =2.23{ 1.50] 0.85 | 0.BOB
23 0.64 | 0.51 | 0.50 t.24 | 15.06 | 8&.13| 11.67| s5.30| 2.12} 1.51] o.ss | 0.80B
24 0.64 | 0.52 | 0.50 1.67 | 16,35 7.66| 10.90( 5,10 2.09 1.53 0.85 | 0.80
25 0.64 | 0.52 | 0.50 1.70 | 18.78 | 7.93| 11.27| 4.61| =2.00| 1.53| 0.758]| 0.80
26 0.62 | 0.52BE| 0.50 1.60 | 21.69] 9.74] 11.03{ 4.56| 1.97| 1.50] 0.75 { 0.80
27 0.62 | 0.51BE| 0.50 1.61 | 22.47 | 12.95| 10.20| 4.58| 1.86| 1.50| 0.80 { 0.B0B
28 0.63 | 0.51BE| 0.50 1.68 1 18,45 | 13.70| 10.40] 4.46 1.81 1.47 | 0.838§ 0.80BE
29 0.63 0.50 183 | 16.98| 12.30] 10.77| 4.25| 1.80| 1.42| 0.85 | 0.80Bf
30 0.63 0.51 2'321 16.13 | 14.13| 10.77| 4.10] 1.77| 1.40| o0.87 | 0.808H
3 0.62 0.51 16.35 10.77] 3.98 1.40 0.8088H
Total 23.3¢ |15.23 |15.12 | 26.17 |264.64 | 345.5 {403.37 | 205.35{ 76.29 | 50.61 | 30.59 |26.36
Megn 3 6,75 | 0.54 | 0.49 0.87 | 8.541 11.52{ 13.01| 6.62| 2.54| 1.63| 1.02 | 0.85
100 x M 2.009 | 1.306 | 1.312 | 2.2561] 22.874] 29.,85| 34.85| 17.74| 6.59] 4.37| 2.64 | 2.28
Maximum 0.9 | 0.62 | 0.55 2.34 | 22.47 1 16.82 ) 23.03] 9.39| a.87] 1.93| 1.40 | 0€.95
Minimum 0.62 | 0.50 | 0.45 0.47{ 3.00| 7.61| 8.8 3.98| 1.77{ 1.40| 0.75 | 0.80
Monthly ‘
Runoff (m) | 15+4 10.0 10.0 17.3 |174.8 | 228.2 | 266.44]135.6 50.4 33.41{ 20.2 17.4
(ohersd Flowt 0,753 0.645 3.070 1.09
NOTES: ' 1. Flow also metered: June 2-14.17; June 3 - 16.89; June 4 - 16.53; B - éceiCOHsti°"5
June 5 - 14.45; June 6 - 13.23; June 7 - 13,71; June 8 - 11,11 E - Estimate

June 9 - 9,92; and June 10 - 8,38 m3/s. i . Datesmetered

2. Maximum lnstantaneous Discharge 23.47 m3/s on May 27.




D21

ELCO MINING LIMITED

STREAM GAUGING DATA

Station: CADORNA CREEK (C.A 0.1) Orainage Area:130.8 kmZ Year: 1982
Daily Discharge in Cubic Meters per Second
DAY Jan, Feb, Mar. April May June July Aug. Sept. | Oct. Nov. Cec.
1 .75B8 .59 .59 .59 .98 6,59 | 1i.2 4.42 3.13 | -2,32 1.63) 1.03
2 .70 .59 .59 .59 1,22 7.28 | 10,2 4,37 2.99 2,24 1,371 1,02
3 .10 .59 .58 .58 1.39 8.394 10.5 4,76 2.94 2,21 .41 1,02
4 . 66 . 598 .58 .54 1.40| 10,2 10.1 4,48 3.38 2.18 1.54 ] 1,01
5 668 .59B .59 .54 1.42 1 11,3 8,20 4,01 4,32 2.04 1.68 | 1.01
6 678 .558 .60 .56 l.44 | 1.8 6,99 3.76 4,19 2,00 1,61 :
7 .688 .588 .60 .62 1.50 9,42 6.49 3.62 3.83 2.02 1.43
8 .698 . 568 .60 .65 1,58 7.55 6.13 3.58 3.63 1.99 1,28
g .70 .578 .59 .59 1,48 6.49 5.99 3.60 3.46 1.91 1,19
1¢ .70 . 588 .58 .58 1,42 6.62 6.18 3.67 3.67 1.87 1.18 s
1 .70 .598 .57 .58 1,52 8,95 6.53 3.82 3,57 1,83 1,22 =
12 .69 .59 .58 .54 1,75] 11.8 6.36 3.90 3,32 1,81 1.33| o
13 .69 .57 .57 .56 1,961 14,4 5.93 3.85 .10 1.80 1,38
14 .67 .58 .56 .58 2.46 1 17.0 5,88 4,31 2.86 1.78 1.36 -
15 658 .58 .57 .58 3.15{ 19.4 5.77 4,28 2.69 1.78 1,38 -
16 . 668 .56 .57 .55 4,18 1 19.5 4,97 3.93 2,60 1.78 42| 7
17 .688 .56 .57 .54 5.62 | 17.8 4,28 3.64 2.57 1.78 1.50 a
18 .70 .57 .60 .55 6.601 15,4 4,03 3,50 2.54 1.79 1.51 -
19 .688 .58 .59 .62 6.92 | 16.0% 4,25 3.41 2.56 1.76 1,52
20 .658 .57 .57 .61 6.85] l16.7 5.09 3.33 2,57 1.68 1.51 =
21 .63B .b5 .58 .59 7.31 17.0 5.60 3,31 2.53 1.68 1.36 -
22 .628 .58 .59 .58 8.19 | 17.0 5.41 3,34 2.45 1.70 1.218
23 .61B .59 .57 .66 9,25 15.8 4.85 3.34% 2,42 1,80 1.0948 |
24 608 .59 .57 .75 9,55 13.6 4,36 3.23 2.31 1.80 1.08
25 .61 .58 .61 L7411 10,03 12,9 4.07 3.20 2.22 1.79 1,038«
26 .59 .58 .59 73] 12,4 12.5 4,01 3,46 2.49 1.79 1.07 'T
27 .60 .58 .59 761 10,4 12.6 4,00 3,54 2.59 1.78 1.11 1
28 .60 .58 .58 .87 8.19% 12.4 4,02 3,61 2.59 1.72 .11 '
25 .60 - .59 .91 6,951 11,1 4.17 3,57 2.49 1.73 i.1¢ '
30 .60 - .59 .91 6.28 | 10.7 4,32 .37 2.40 1,58 I.11 ‘
3 .59 - .56 - 6.41 - 4,45 3.23 - 1,61 - '
'
Total 20.34 (16,23 18.10| 19,05} 150,07 ) 378,39 1184.331115.44| 88,41 57.55| 39.72
Mean 0.66 0.58 0.58 0.64 4.84 1 12,6 5,95 3.72 2.95 1,85 1.32} 0.96E
106 x 3 1,757 1 1.402] 1.564 1.644 12,968 32,693 15,926 9,974 7,639 4,977 3.433 2.57E
Maximum 0.7% 0.59 0.61 0.91] 12.4 19.5 11,2 4,76 4,32 2.32 1.68 -
Minimum 0.59 0.55 0,56 0.54 0.98 6.49 4,00 3.20 2,22 1.58 1.03 -
Monthly
Runoff (mm) | 13.4 10.7 12,0 12.6 99,1 }250,0 }122,0 76.3 58.4 38.0 26.2 [ 19.7t
Metered Flow
{m/s) - - - 0.667 8.07| 16.0 - 3.33 - - 1,09} -

- Ice Conditions
- Estimated
- Dates meteread

NOTES: 1, Maximum [nstantaneous Discharge 20,1 m3/s on June 15,

® Mo

2. Estimated annual runoff 738 mm,

____*d_.I;EE.____.__



D22
1942
Dec.

SNOILIQNOD 301

3 1 ) L]

Year:

Oct,

[aed
. (LY N IV R Ve [T r - g - MM ey [aT It AV E I oV — O Ch O e o O O WO WD "2
- . o e = o= o s s eowoe s e s a4 e e e e . PR ¢ .
[=) — o e e ) — gyt et = — ot =t e — — et et e 4 — et O e e f — ) pan -
= L o LY
W W o
WO WD WO WD U < «f =y ot <t = <t =r < == 3 M Lt I 0t B ot A S AN Lap MLT=JRY <2 N —

42.2

Sept,

.....

..........

60.1

I ol —

Aug,

114.4

o

Lol ¥y )
= & s s
™o o

~
p- 3 1 = O™ 3w U kD [ A S o M et} WD et DY Oom o~ O WO UL e OO u O WD
—_ a & 3 ®= T s e s v s s+ = = = = L. . . I L . DT ST BT ST I T S 3 . . - o
o] o P D P P o P P P WO O T O 00~ W DAL WD U D D WD D WD T u L TR =l -r
- —— — o3 — ~—*
o~
* [¥q)

Orainage Area:130.8 xmd

ELCO MINING LIMITED
STREAM GAUGING DATA

Daily Discharge in Cubic Meters per Second

CADORNA CREEK (CA-0.1)
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a3
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B8 - lce Conditions

E - Estimated
* _ Dates metered

27.9

/D

4+
b

39,7
i3

75,6
3.49

1. Maximum Instantaneous Discharge 19.3 m3/s on May 30,

2. Estimated annual runoff 711 mm,

NOTES:




ELCO MINING LIMITED

STREAM GAUGING DATA

D23

Station: Weary Creek (WE 1.0) Drainage Area: 20.4 km® Year: 1977
Daily Discharge in Cubic Meters Per Second
Day Jan. Feb. Mar. April May June July Aug. Sent. gct. Nov, Dec.
. ¥
1 0.07 0.36 0.59 0.27 0.18 0.20 0.19 {0.04 0.06BE]
2 0.07 0,48 0.89 0.25 0,15 0.23| 0.18 |0.05 0.06BE
3 0.07 0.44*1 0.58 0.23 0.16 0.23 0.18 [0.04 0.068E
4 0.07 0.4} 0.46 0.22 0.17 0,20 0.18 | 0.04 0.06BE
5 0.07 0.33 0.46 0.21 0.17 0.22 0.17 |0.06 0.06BE
6 0.07 0.44 0.65 0.21 0.1% 0.22 0.17 10.05 0.06BE
7 0.07 | 0.27 | 0.89* 0.20 | 0,37} 0.221] p,15 |0.05 0.05BE
8 0.08 0.30 0.97 0.20 0.26 .21 0.16 | 0.068 0.05BE|
Q 0.08 0.85% 0.89 0.19*{ (.23 6.20 6.15 ;0.08 0.05BE|
10 0.08 0.88 (.60 0.20 0.21 6.19 0.15 |0.09 0.058E
11 0.08 | 1.1 0.45 0.1 | 0.18} 0.18 | 4,15 |0.08 0.05BE
12 0.08 G.79 0.43 0.1¢ 0.18 0.18 0.14 {0.07 0.058E
13 0.08 0.62 0.44 0.20 0.50 0.18 .14 10,07 | 0.05BE
14 0.08 | 0.50 | 0.44 [ g,19| 0.51} 0.17 ] .0.13 |0.07 0.058E
15 0.08 0.47* 0.45 0.19 .41 0.17 0.13 }0.07 * | 0.05BE
16 0.08 0.39 0.60*% 0,19 6.35 0.18{ 0.12 |0.083E ! 0.058
17 0.08 0.38 0.48 0.20 .57 0.18 0.12 |0.0BBE | 0.04B
18 .09 0.36* 0.36 0.18 0.26 .19 0.12*{ 0.08BBE | 0.04B
19 0.09 0.33 0.36 .19 0.24 0.19 0.12 | 0.08BE | 0.03B
20 0.09 0.31 0.48 0.18 0.27 0.20 0.10 {0.08BE | 0.038F
21 0.09 0.32 0.46 0.17 0.25 0.20 | p.08 |0.08Rc| D.03BE
22 0.09%; 0.33 0.45 0.17 0.30 0.20 | p.o7 10,088F | 0.02BF
23 0.1 0.38 0.44 0.17 0.30 0.20 | p.07 j0.C7BE| 0.03BE
24 0.29 0.1 0.42 0.16 0.29 0.19 | 0.07 10.07BE | 0.03BE
25 0.48 0.60 0.43 0.18 0.30 0.19 ] 0.07 t0.07BE4 0.03BE
26 0.38 0.58 0.35 0.17 0.25 0.19 % p,05 {0.078E| 0.03BE
27 0,36 0.54 0.31 0.17 0.29 0.13 | p.o5 (0.07BE| 0.03BE
28 0.35 0.46 0.31 0.17 0.21 018 0.05 |Q.07BE| 0.03BE
29 0.35 0,40 0,27 .16 0.20 0.19 | 0.05 |0.07 0.03BE
30 0.35 0.34 0.19 0.17 0.20 0.18 | 0.04 [ 0.06BE | 0.03BL
31 - 0.36 - 0.181 0,21 - 0.04 | --- 0.03BE
Total 4.4 15,01 f 15.11 5.85 8.27 5.86 | .3.60 (2.03 1.33
Mean 3 0.15 0.43 0.50 .19 g.27 0,19} .12 |0.06 0.04
106 x M 0.33 ] 1.30] 1.31 | 0.51§ 0.71] 0.51} ¢.31 {0.18 0.11
Maximum 0.48 1.1 0.97 0.27 0.57 0.23 1 0.19 }0.09 0.06
Minimum 0.07 0.27 0.18 0.16 0.15 0.17 ) o.04 lo0.04 0.03
Ezzéﬁy(m) 18.6 63.6 64.0 25,2 35.¢ 24.8 {15.2 8.6 5.6
Metered Flow 0.09 0.44 0.59 0.26 0.123 {6.073 0.050
(m?/s)
NOTES: 1 Discharges listed prior to installation of the hydrometric stations B - Ice Conditions
(from April to mid October) were determined through the usa of £ - Estimated

manual staff gauge readings and metered discharge measurements.

Daily discharges between actual field observations were interpolated.

Z.Flows were also metered on May 9 - 0.85; May 15 - 0,47; HMay 18 - 0,363

June 16 - 0.74 m3/s.

ok

“ Dates Hetered
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ELCO MINING LIMITED
May
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...............................

April

Daily Discharge in Cubic Meters Per Second
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...............................

Feb.

---------------

Jan.
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...............................

Weary Creek HWE 1.0

Station:
Day

— OJ Y WD WO mo
s

2,04
0.07

B - Ice Conditions

8.6
£ - Estimated
* - Datesmetered

.60
6.8

3.27
0.113

13.8

8.20
0.241

3.7

§.33
5
0.385

39,

25.46

0.82

2.20

2.3/

0.29

107.8
3.300{ 0.462

52.56
1.75
4.54
3.20
0.57

222.6

0.90
2.432
4.04
0.04
0.812

28.15
119.2

2.37
0.07
0.205
0.29
.02
10.0
0.074
1. Maximum Instantaneous Discharge 4.31 m3/s on May 21.

0.96
0.03
0.083
0.05
0.02

4.1

0.84
0.03
0.073
0.03
0.03
3.56
0.030

0.93
0.03
0.080
0.03
0.03
3.92

Total
ered Flow
/)

5

Runoff {mm)
NOTES:

Mean

106 x M3
Maximum
Minimum
Monthly
Me

{m
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ELCO MINING LIMITED
STREAM GAUGING DATA

2

Station: Weary Creek (WE 1.0) Drainage Area: 20.4 km Year: 1979
Daily Discharge in Cubic Meters Per Second
Day Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec,
i
] 0.07 0.08 0.09 0.07 0.09 1.13*} 0.74 0.18 .16 0.08 0.037) 0.075
2 0.08 0.08 0.09 0.07 .07 1.67 0.65 0.1% 0.15 0.08 0.0451 0.075
3 0.08 0.08 0.09 0.07 0.0381 2.15 0.59 0.19 0.15 0.085| 0.040] 0.070
4 0.08 0.08 0.09 0.07 0.13 2.15 0.57 0.20 0.14 0.08%] 0.0407 0.065
5 0.08 0.08 0.09 0.07 0.22 2.03*] 0.6} 0.19 0.13 0.0857 0.03%| 0.060
6 0.08 0.08 0.09 0.07 0.11 1.00 0.62 0.18 0.12 0.085( 0.030| 0.053
7 0.08 0.08 0.08 0.07 0.042 1.08 0.62 0.18 0.11 0.0881 0.034| 0.045
8 0.08 0.08 0.08 0.07 0.023F 1.00 0.55*( 0,17 0.10 0.0901 0.034| 0.045
g (.08 .09 0.08 0.67 0.045 1.01 0.55 0.16 0.11 0.0%5] 0.035! 0.040
10 0.08 0.09 0.08 0.07 0.066 1.13 0.52 0.16 0.10 0.095| 0.035; 0.098;
11 0.08 ¢.09 0.08 0.07 0. 095 1.30 0.49* 0.17 0.10 0.095; 0.030| 0.035
12 0.08 .09 0.08 0.0651 0.15 1.48 0.45 0.18 0.09 0.095( 0.030| 0.035
13 .08 0.0% 0.08 0.0754 o0.21 1.34 0.41 0.16 .09 0.10 0.0301 06.035
14 0.08 0.09 .08 0.085| 0.29 1.11 0.38 0.15 0.09*[ 0.11 0.0541 0.035
15 0.08 0.09 ¢.08 0.145) 0.72 0.94 0.36 0.15* 0.09 0.11 0.023] 0.035
16 (.08 0.09 -f 0.08 0.1% 1.30% | 0.97 0.33 0.13 0.09 0.10 0.053! 0.093
17 0.08 0.09 g.08 0.165 1.17 0.9% 0.32 0.13 0.0% 0.10 0.020| 0.05%
18 0.08 0.09 0.08 0.185 1.05 1.01 0.30%: 0,12 0.0% 0.095¢ 0.020% 0.050
19 .08 4.09 0.08 0.2051 0.98 1.10 0.28 0.12 0.085% 0.0951 0.130! D.045
20 0.08 0.0% 0.08 0.23 0.98 1.14 0.28 0.14 0.0% 0.0B51 0.300( ©.045
21 0.08 0.09+| 0.G8 0.24 1.09 1.04 0.29 0.13 0.085( 0.080] 0.18¢| ©.045
22 0.08 0.09 0.08 0.25 1.37 0.97 0.29 0.12 0.085] 0.075( 0.160] D.035
23 0.08 0.09 0.08 0.25 | "1,93 0.95% 0.29 .18 0.085f 0.075| 0.130| 0.035
24 0.08 0.09 0.08 0.21 2.3% 0.91 0.30 0.22 0.08 0.070| 0.108| 0.035
25 0.08 0.09 0.07 0.20 2.37 0.87 0.28 0.24 0.08 0.065] 0,100 0.035
26 0.08 0.09 0.07 0.20 2.56 0.85 g.27 0.22 0.0757 0.061% 0,090 0.035
27 0.08 0.0% 0.07 0.205] 2.68 0.84 0.26 0.20 0.075| 0.055} 0.085| 0.035
28 0.08 0.09 0.07 0.20% 1.43 0.82 (.24 0.18 0.078] 0.055| 0,085 0.040
29 0.08 0.07 0.19 1.03 0.81 0.23 0.17 0.075) 0.052| 0.08001 0.040
30 0.08 0.07 0.155| 0.89 0.81 D.21 0.18 0.075] 0.050[ 0.075} 0.040
31 0.08 0.07 0.81 0.20 0.16 0.048 0.035
Total 2.47 2.44 2.56 4.19 26.33 | 34.60 12.53 5.57 2.97 2.54 z2.15 1.50
Hean 3 0.08 0.09 0.08 0.14 0.85 1.15 0.40 0.18 0.10 0.08 0.07 0.05
106 x M 0.21 0.21 0.22 N.36 2.27 2.9¢9 1.08 0.48 0.26 0.22 0.19 0.13
Maximum 0.08 g.09 0.09 D.25 2.68 2.15 0.74 0.24 0.16 .11 0.30 0.10
Minimum 0.07 0.08 0.07 0.07 0.02 0.81 0.20 0.12 0.08 0.05 0.02 0.04
o omy 1205|103 |10.6 |17.8 |nns [ee.s 531 fess |26 107 | 9.1 | 6.4
'i‘; ?;“;‘f Flow 0.09 0.066| 1.20 | 0.815] 0.251{ ©0.138| 0.094] 0.058
NOTES: Flows also metered on June 5 {2.143 m3/s), June 8 (0.921 m3/s) and B - Ice Conditions

E - Estimated

3
.178 '
June 11 (1.178 m/s) * = Dates Metered

Maximum Instantaneous Discharge 3.50 m3/s on Hay 26.
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ELCO MIRING LIMITED

STREAM GAUGING DATA

2

Station: Weary Creek WE 1.0 Drainage Area: 20.4 km Year: 1980
Daily Discharge _in Cubic Meters Per Second
Day Jan. Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec.
1 0.0380 0.03BE 0.04Bf] 0.068F 1.62 1.33 | 0.55 } 0.20 | 0.16 | 0.25 | 0.11 | 0.098
2 0.0388 0.03BH 0.04BH 0.068H 1.85 .39 | 0.53 | 0.19 | 0.16 | ©0.2¢ | 0.11 | 0.08
3 0.0388 0.0388 0.04Bf 0.0680 1.88 1.31 0.53 { 0.20 | 0.15 | 0.24 | 0.10 | 0.08
4 0.0380 0.03Bf] 0.048F 0.06B8f 1.74 .27 | 0.52 | 0.20 | 0.14 | 0.23 | 0.10 | 0.08
5 0.0388 0.03BE| 0.04BE 0.07Bf 1.76 .27 | 0.47 | 0.22 | 0.14 | 0.22 | 0.10 {1 0.07
5 0.0380 0.038H ¢.04Bf 0.0788 I.70 1.25 | 0.43 | 0.28 | 0.13 | 0.21 | 0.10 | ©0.07
7 0.038 0.038El 0.04B5 0.078BH 1.39 .22 | 0.40 } 0.29 | 0.13 | 0.21 | 0.1t | 0.07
B 0.03BE 0.038H 0.0388 0.0788 1.15 1.4z | 0.39 0.27 | 0.13 | 0.20 | 0.10 | 0.07
g 0.0388 0.0388 0.0388 0.088f 1.08 | 2,02 | 0.38 ] 0.32 | 0.13 | 0.19 | 0.10 | 0.07
10 0.0384 0.038H 0.03BE 0.088f 0.99 2.66* 0.38 | 0.35 { 0.13 | 0.18 | 0.10 | 0.07
11 0.038Y 0.03BE] 0.038F 0.08BF 0.92 2,63 | 0.36 0.51 | 0.12 | ©.18 | 0.10BE 0.06
12 0.03Rf 0.038H (.03BE 0.088f O0.89 1.68 | 0.33 | 0.81 | 0.13 | 0.17 | 0.108BF 0.06
13 0.03BE 0.03BH 0.0285 0.09BE 0.85 1.64 0.31 0.60 | 0.13 | ©.17 | 0.10BF 0.06
14 0.03B8 0.038% 0.0388 0.098F 0.82* | 1.78 | 0.31 | 0.43 | 0.13 | 0.17 | 0.10B§ 0.06
15 0.0388 0.03BE 0.0385 0.098f 0.86 1.91 | 0.2 0.38 { 0.15 | 0.16 | 0.16BH 0.06
16 0.03386 0.0388 0.038§ 0.10 | 0.95 .77 ) 0,28 | 0.34 0.17* | 0.16 { 0.10BH 0.04
17 0,038 ©0.038E 0.0384 0.16 1.01 1.67 ¢.28 | 0.31 | 0.17 | 0.16 § 0.10 | 0.02
18 0.0386] 0.0388 0.03BE 0.22 1.03 1.62 | 0.26 } 0.29 | 0.18 | 0.15 | 0.09*| 0.02Bf
19 20.0386 0.0388 0.038H 0.25 1.09 1.30 | 0.26 | 0.27 | 0.19 | 0.14 | 0.09 | 0.038f
20 0.0388 0.04B8 0.038f 0.32 1.15 .25 | 0.25 1 0.27 | 0.19 | 0.14 | 0.09 | 0.038F
71 0.03BE ©.04BE| 0.04BEx 0.31 1.39 1.21 | 0.24 0.26 | 0.1% | 0.14 | 0.10 | 0.048F
22 0.0386 0.04BE| 0.048H 0.26 1.43 1.13 | 0.22¢| 0.25 | 0,18 | 0.13 | 0.108F 0.04B{
23 0.03BE 0.04BE] 0.04BH 0.39% 1.29 1.02 | 0.25 | ©.24 | 0.17 | 0.13 | 0.10BH 0.058F
24 0.038H 0.04BE| 0.048f 0.64 1.38 | 0.90 | 0.25 | 0.22 | 0.17 | 0.13 | 0.10 | 0.058H
25 0.0380 0.04Bf 0.048H 0.84 1.35 | 0.81 | 0.2¢4 | 0.21 0.16 | 0.13 | 0.10 | 0.068Bf
26 0.03BE 0.04BE| 0.04238 0.97 | 2.25 | 0.77 | 0.24 0.19 | 9.16 | 0.12 | 0.10 | 0.06BE
27 0.038Y 0.04BE| 0.048H 1.20 1.80  0.73 | 0.23 | 0.18 | 0.16 | 0,12 | 0.10 | 0.14
28 0.038H 0.04BEl 0.058f 1.42 1,53 | 0.67 | 0.23 | 0.19 §{ 0.16 | 0,12 | 0.09 [ 0.07
29 0.0385 0.04BE| 0.058f 1.47 1.46 0.62 | 0.23 1 0.17 | 0.17 | ©0.12 | 0.09 | 0.05
30 0. 0384 0.055H 1,38 1.40 | 0.58 | 0.22 | 0.17 { ©0.23 | 0.12 | 0.09BE 0.04
31 0. 0381 0., 05BE 1.32 0.21 0.17 0.11 0.03
Total 0.98 | 0.97 1.15 | 11.04 |43.34 [41.13 ]10.07 | 8.98 | 4.71 5.14 | 2.97 1.82
Mean o 0.03 { 6.03 | 0.04 | 0.37 1,33 1.37 | 0.3 g.28 | 0.15 ( 0.16 | 6,09 | 0.05
106 x M 0.085[ 0.084 ) 0.099| 0.954 | 3,572} 3.551 0.857 | 0.749| 0.388( 0.429| 0.233| 0.134
Maximum 0.03 0.04 0.05 1.47 2.25 2.66 | 0.55 0.81 0.23 | 0.25 0.11 0.14
Minimum 0.03 } 0.03 | 0.03 | 0.06 | 0.82 | 0,58 | 0.21 | 0.17 | 0.12 } 0.11 | 0.09 | 0.02
Month1
Runoffy(m) 4.1 4,1 4.8 |46.7 j75.0 [174.1 42,0 | 36.8 19.1 21,0 §11.4 6.6
M d
(fn ?S Flow! 4.0m 0.034 0.808 | 2.302| 0.213 0.170 0.097
NOTES: 1. Maximum Instantaneous Discharge 3,20 m3/s on June 11. B - Ice Conditions
f - Estimated

* - Dates metered




ELCO MINING LIMITED

STREAM GAUGING DATA
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Station: Weary Creek WE 1.0 Drainage Area: 20,4 km? Year: 198%
Daily Discharge in Cubic Meters per Second
DAY Jan. Feb, Mar. April Hay June July Aug. Sept. | Qct. Hov, Dec.
1 0.048H 0,058& 0.0485 0.0518[ 0.98 1.91 1.82 0.56 0.1¢% .17
K4 0.158H 0,05BE] 0.04BE 0.0438 1.02 1.87 1.20 0.50 0.19 0.18
3 0.098F 0.058E] 0.04BE O0.0408] 0.69 2,22 1.21 0.45 0.18 0.17
4 0.098F 0.058E 0,04Bf) 0.0378 0.54 1.70 1.47 0,43 0.19
5 0.08Bf 0.058t| 0.04BE 0.036B| 0.46 1.44 1.33 0,38 0.235
& 0.08BE 0.0585 0.0488 0.0343 0,39 1.37 1.12 0.34 0.21 o
7 0.08BE 0.058E 0,04BEl 0.0328] 0.35 1.27 0,93 0.37 g.22 x5
8 0.C8BE: ©0.058H 0,04BE 0.031B| 0.34 1.12 0.78 0.47 0.23 &z
9 0.078f O0.05BE 0.04BH 0.0308] 0.39 1.00 0.69 0.42 0.23 & 5
10 0.078E 0.058E 0,0485 0.0278] 0.42 0.89* | 0,65 0.34 0.23 gg
11 0.078E] ©0.05BE| 0.04BE| 0.0268; 0,38 G.83 0.61 0.29 0.23 0.09*
12 0.06BE 0.05BE 0.04BE 0.0238 0.35 0.81 0.62 0.28 0.23 .
13 0.068% 0.058f 0.048H 0.0218] 0,35 1.21 0.60 0.33* | 0.21 ; 1
14 0.06BE] 0.058H 0.058 [ .0228| 0.42+¢| 1.34 Q.73 0.32 0.18 =
15 0.D6BE 0,058F 0,058 | ©.0338] 0,69 1.05 0.74 0.32 0.18 =/
16 0.06BH 0.058f 0.058 0.047 } 0.69 1.26 0.64 0.37 0.17+ -
17 0.08BEl 0.058H 0.04B | 0.058 | 0.61 1.30 0.66 0.58 0.17 -
18 0.108E O0,0588 0.048{ 0.096| 0.69 1.12 0.70 0.53 0.16 o
19 0.08BE] 0.05BE *0,04938 0.14 1.02 1.01 0.64 0.42 0.16 =
20 0.078 0,058E] 0.0478 0.19 1,44 1.00 0.58 0.32 0.16 = wr =4
— = &
Z1 0.078E 0.058H 0.0518 0.23 2.12 1.401 0.60 0.26 Q.16 g =
22 0.068H 0.0%8E] 0.046B| 0.23 2.52 0.87 0.59 0.22 0.17 = - w
23 0.06BE 0.048Y 0.0428 0.28 2.77 0.84 0.58 0.19 0.17 = L ©
24 0.0588] 0.04BE 0,042B 0,43 3.24 0.84 0.65 0.17 0.17 e — —
25 0,058 0.04BE] 0.0458 0,42 4,33 1.01 1,17 D.16 0.17 & o
o =
26 0.058F 0.048H 0.0478) 0.34 4,98 1.29 0.82 0.17 0.17 & =
27 0.0588 0.04BH 0.0448 0.37 4,19 1.30 0.64 0.18 0.17 o ©
28 0.05E 0,04BE 0.0458| 0.33 3.00 1,11 0.60 0.19 0.17
29 0, 058E 0.0508! 0.32 2.41 1.13 0.58 0.1% 0.17 w
30 0.058E 0.0498) 0.43 2.49 1,58 0.61 0.20 0.17 w
31 0.058E 0.05(8 2.41 0.60 0.19 0.17 —
Total 2.04 1.34 1,32 4,35 (46,68 |36.70 |25.16 |10.14 5.66
Megn 0,066 0.05 0.042 | 0.145} 1.51 1.22 0.81 | 0,33 0.19
100 x n3 0.176 { 0,116 0.114! 0,376} 4.03 3.17 2.17 0.876 ] 0.489
Maximum 0.15 0.05 0.05 0.43 4.98 2.22 1.82 0.58 1.25
Minimum D.04 0.04 0.04 0.021 ] 0.34 0.81 0.58 0.16 0.16
Monthly
Runoff {mm) 8.6 5.7 5.6 18.4 197.7 | 155.4 }106.6 {42.9 24,0
Hegefed Flow
(m3/s}) 0.062 0.045 0.367§ 1.777 0.3%8¢( 0.171 0,092
NOTES: 1. Flows also metered June 2 - L777; June 3 - 2.331; June 4 - 1.676; B - lce Conditions
June 5 - 1,307; June & - 1.349; June % ~ 1.2563; June 8 - 1.210; E - Estimated
LI

June 9 - 1,034; and June 10 - 0,870 m

/5.

2. Maximum Instantaneous Discharge 5.3 m3/s on May 26,

Dates metered
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’ ELCO MINING LIMITED
i STREAM GAUGING DATA

: Station: WEARY CREEK (WE 1.0) Drainage Area: 20.4 km? Year: 1982
[ Daily Discharge in Cubic Meters per Second
’ DAY Jan Feb, Mar. April May June July Aug. Sept. | Oct. Hov., Lec,
1 1 t [}
1 ' ' ' ' 159 1,02 1,039 2668 1134 079 .132 '
2 ' ' ' ' 224 1.14 9108 258 114 090 .123B '
3 ' ' - ! 216 1.2l .9006 .185  .tl7| .092 .128 '
’ 4 ' ' : A 133 1,17 84561 L1856  .18G¢  .094 .138 :
5 ‘ : ' 13 1,32 .7808 1678 148,090  .143 :
+ ] 1 =
6 ‘ ‘ ! - 134 1,3 7656 .148ef  .l2d  ,093 .138 '
’ 7 ' ' ‘ J149 1,04} L7708 .123d  .11d 0 Lo0d 132 '
8 &4 & & - 1370 .879  .7758  ,097¢  ,097  ,087 L1308 !
9 — 121,914 .7658 .1458  .097  .084 .1308
ﬁ 10 = = = 140 1,17] .705§ .1508  ,093  .09Y .1328] =
E 1 @ ° R 257 1.46| 7608 .150 .067 .09 .127| ©
12 = - — = 420 1.64| ,7306 L1098  .07Y .099 .118 -
13 - .~ — = L 414 1,931 ,7058 .103g .068  ,100 .118B
14 ok 61 1,92 ,7058 1179 .063 .10 .121 =
15 —~ - — S 749 1,73, .6708 1125  ,062  .104 .140
= o [=] c= o
16 .82% 1,534 ,585H 1758 063  ,109 117
17 = = = w L.2o| l.22| .472 .1309 .060  .11Z .110 =z
l 18 o o o 1.13 ] 1.158 .4359 ,1230  .,070  .l08 .l14%8 -
19 © 1,07 | 1.185 ,4028 .1208  .074  ,114 .1398
20 © © © — LIS 1.288 .4556 .1728  ,064  .110 .1458 o
| 21 ' 1,40 1.2581 .s858 .2020  ,05d  ,114 .148p
22 w w w ‘ 1.47 1 1.22¢] .s15€ ,1408  .054  .11§ .1428 w
23 o o o 0.091% 1.48 | 11,2260 .4458 .1426] 054  .131 ,1453 o
24 090 1,67 | 1.088 3708 L1518 .047  .13@ .137%
’ 25 - — - 090 | 2.26¢{ 1,115 .3206 ,179%  ,04d 139 ‘ —
%3] [}
26 : : ) ,091| 203 1.018 .3508 .190 .87 138 S ,
27 . \ . L1020 1,331 1,148 .355H 150 074,136 - '
| 28 . . . L1140 1,104 .22 L3508 L 147 .080 139 = '
; 29 . , , .108 L9458 1.096  .3458 138 L0843 134 S '
30 , . , 115 .885 1.088] ,300d4 .110 079,130 o '
31 ) \ \ - .89 - L3658 .133 - 129 = '
‘ | i Y i ' !
’ Total - 24,88} 36.16 | 18,46 | 4,72 2.504 3.382 3,177
Mean .803 1.21) 596! 152 L08Y . 109 .132
10 x m3 2,184  3.124 1.595 .4075 21561 ,2922
Maximum 2.26 | 1,93} 1,03 .268  ,180 ,138 . 143
Minimum 113 .87 .30 .097 04§ .079 110
i
Monthly
Runoff (mm) 105.0 [153.0 | 78.2 | 20.0 | 10.06| 14.3 | 16.8¢
Hegered Flow
(m3rs) 0,091 1,12 1,44 - 0,183 - - 0.137
NOTES: I, Maximum Instantaneocus Discharge 2,26 m3/s on May 25, 1982, B - Ice Conditions
E - Estimated
* - Dates metered




ELCO MINING LIMITED

STREAM GAUGING DATA

Station: WEARY CREEXK (WE-1.0} Drainage Area: 20.4 km? Year: 1983
Daily Discharge in Cubic Meters per Second
DAY Jan. Febh. Mar. April Mav June July Aug. Sept. { Oct. Nov, Dec.
1 0.08 1.12| 0.5%6 0.18 0.05 0,071 0.051 0, 0668
? 0. 08 0.92| 0.55 .17 0.05% 0.07 | 0.0%6( 0.079%
3 0,09 0.90| 0,61 0.20 g,04 0.061 0,086 0.0768
4 0.10 g.98] 0.73 0.16 0.04 0.061 0.17 0,065
5 0.10 1.02] 0.7 0.15 0.04 0.061 0,10 0. 0588
6 v 0.15 1.06| 0.65 0.14 0.06 0,06 0,073] 0,058
7 Eg' 0.3 1.091 0.62 .13 0.06 0.05| 0.0651 0.0528
8 — 0,39 1.04 | 0,60 0.13 0.06 0,051 0,059 0,0528
9 = 0.31| 0.93} 0.59 0.12| o0.05{ 0.04| 0.058] 0.0518
10 gg .21 0,86 0.5%2 0.12 0,04 0.04 1 0.0561 0.0508
[aw]
11 o 0.21 0.761 0.46 0.11 0.04 0.041 0.0551 0.0548
12 Ej 0.37 0.63| 0.46 0.10 0.03 0,04 | 00,0541 0,0643
i3 — 0. 50 0.56 | 0.49 .09 0.03 0.04 | 0.0531 0.071B
14 v w - 0. 56 0.56% 0,50 0,08 0,03 0.04 1 0.051 0.0768
15 = = = 0.59 0.56 | 0.44 0.07€ .02 0.04 | 0,050} 0.0808
S 2 =
16 t: t: t: 0. 59 .60 0.44 £.05 0,02 0.041 0.050] 0.0818
17 o] o o 0. 04 0,66 0.59 1 0.52 0.07 0.03 0.041 0,051 0.0808
18 = =z = 0,09} 0.66| 0.61} 0.50 0.094 ©0.02| 0.0} 0,051 | 0.0768
19 o o o 0.07 0.51 0.471 0.45 0.10 0.03 0,04 0.050 0.072B
20 1ad w w 0.12 0.70 0.41| 0.43 .08 G.03 0.04 | 0.048 | 0,0688
= = =
21 0.17 1.06 0.33] 0.41 0.07 0.03 0,04 0.04638] 0.061B
22 0.20 1.26 0.387 0.35 0.06 0.04 0.04 1 0.048R 0.0508
23 0.18 1.75 0.561 0,33 0,06 0.09 0.04 1 0.051} 0.0598
24 0.49 2.10 0.841 0.35 0.07 0,05 0.04 | 0,050 0.0573
25 C.43 2.25 0.67 1 0.37 0. 06 0.04 g.04 | 0,082 0,0548
26 0.17 2.59% 0.61{ 0.36 0.05 0.04 0.04 | 0,056 | 0.0528
27 0.09 2,45 0.6l 0.33 0,05 0.06 0.044 0.061 0.0508
28 0,07 1,96 0.58f 0.29 0. 04 0.06 0.03d 0.0618] 0,043
29 0,07 2.00 0,57 0.26 0.05% 0.06 0.042 0.0608 0.0478
30 0,07 1.93 0.58| 0.22 0.04 0.06 0,042 0,0588 0.0483
31 - 1.46 - 0.20 .05 - 0. 044 - 0.0478
Total . - . . 28.08 | 21.40]14.3 | 2.94{ 1.30] 141} 1.83 | 190
Hegn - - - - 0,906 0.711 0.462| 0.09% 0.043 0.0451 0.051 0.061
105 x m3 - - - - 2 43| 1.85| 1.24| 0,254] 0.1t2| 0.122] 0.158| 0.165
Maximum - - - - 2.59 1.12 1.73 0.20 g.091 0,07 0.17 | 0.081
Hinimum - - - - (.08 0.33 0.20 0,04 0,021 0.04 0.048 0.046
Monthly
funoff (mm) - - - 14,9¢ 119 90.6 60.7 12.5 5,51 5.97 .15 8.06
Heaered Flow
(m3/5) - - - p.08% 3.02] o.704 - 0.243 - 0.074 - -

NOTES: 1. Maximum Instantaneous Discharge 2,74 m3/s on May 26, 1984,

2. Estimated annual runoff 349 mm

& - [ce Conditions

E - Estimated

* . Dates metered

AT DROCOM



ELCO MINING LIMITED

STREAM GAUGING DATA

D30

Station: Forsyth Creek (FO 1.6) Drainage Area: 177.5 kn? Year: 1977
Daily Discharge in Cubic Meters Per Second
Dav Jan. Feb. Mar. April May Jung July Aug. Sept. Oct. Nav Dec
1 0.17 | 1.9 3.1 2.2 0.97 | 2.0 1.1 0.50 | 0.29 E
2 0.18 | 2.1 4,9% | 2.1 1.2 2.2 1.1 0.50 | 0.23 E
3 0.18 | 2. 4.7 2.1 0.90 | 2.3 1.1 0.47 | 0.29 E
4 0.18 | 2.1 4.6 1.8 0.96 | 2.2 1.0 0.45 ] 0.29 £
5 0.18 | 2.0 4.5 1.7 0.91 { 2.3 1.0 0.43 § 0.29
6 0.19 | 1.9 5.0 1.6 0.1 | 2.5 0.97 | 0.42 | 0.28 ¢
7 0.19 | 1.6* | 6.3 1.5 1.1 2.4 0.95 | 0.42 | 0.28 E
8 0.20 | 1.9 8.8* | 1.5 1.1 2.3 0.92| 0.38} 0.28 E
9 0.20 | 2.0 9.5 1.4 1.1 2.1 0.89 | 0.38] 0.28 ¢
10 0.20 | 2.8 6.5 1.4 1.1 2.0 0.87 | 0.36] 0.28 £
11 0.21 | 4.1 5.5 1.3 0.93 | 1.9 0.84 { 0.36] 0.28 E
12 0.21 1 4.0 4.7 1.3 0.86 | 1.7 0.81 | 0.36 ] 0.29 o
13 0.21 ] 3.8 4.9 1.3 1.1 1.6 0.79 | 0.36 | 0.2 E
14 0.2 | 3.5 | 4.5 1.2 1.1 1.6 D.76 | 06.37%| 0.28
15 0.22 | 3.4*%| 4.4 1.2 1.2 L5 | 70.73] 0.371 0.29E
16 0.22 | 2.9 4.5 1.2 1.3 1.5 0.71 | 0.36 | 0.298F
17 0.22 | 2.8 4.4 1.3 1.2 1.5 0.68% 0.32 | 0.283EF
18 0,23 | 2.5*| 4.4 1.2 1.1 1.5 g.gé 8'23 g.%ggg
19 0.231 2.3 4.3 1.2 1.2 1.4 . . .
20 0.22 | 2.1 4.1 1.3 1.2 1.4 0.66 . 0.15 | 0.28BE
21 0.21 | 2.2 4.0 11 1.2 1.4 0.63 | 0.13t] 0.278E
22 0.20¢| 2.3 4.0 1.1 1.3 1.3 0.58 | 0.13F} 0.278%f
23 0.37 | 2.5 3.8 1.1 1.3 1.3 0.56 | 0.14E| 0.278¢
24 0.68 | 2.9 3.7 1.6 1.3 1.3 0.57 | 0.14E 0.268€
25 0.93] 3.2 3.6 1.1 2.7 1.3 0.61 ] 0.26F| 0.268E
26 1.1 3.4 3.3 1.1 2.7 1.2 0.58 | 0.31E| 0.26BE
27 1.2 3.6 3.4 11 1.7 | 1.2 0.55 | 0.28E| 0.26BE
28 1.3 3.5 3.3 1. 1.7 1.2°1 0.53| 0.27€| 0.258E
29 1.5 3.3 2.8 1.0 1.9 1.2 0.52 | 0©.28E] 0.258E
35 1.6*%| 3.0 2.5 0.98 | 2.1 1.1 0.51 | 0.28] 0.2858E
31 - 3.0 - 0.98 | 2.1 - 0.50 0.248E
Total 13.2 | 84.8 }138.2 | 42.1 | 41.4 { 50.4 | 23.35| 9.73] 8.55
Mean 0.44 | 2,74 4.6 | 1.36| 1.38| 1.68} 0.75| 0.32] 0.28
106 x M3 1.18 1 7.3 | 11.95| 3.64 ) 3.59| 4.35| =2.01| o0.83] 0.7%
Maximum 1.6 4.1 9.5 2.2 2.7 2.5 1.10 0.50 1 0.2¢9
Minimum 0.171 1.6 2.5 0.98 ; 0.91] 1.1 0.50] 0.13} 0.2¢
Monthly 6.65 | 41.35 | 67.3 | 20.5 | 20.2 | 24.5 | 11.32| 4.67] 4.23
Runoff (m) i . - . - . . - - -
?; 7??“ Flow 0.20 | 1.56| 4.95 0.20 0,68} 0.37} 0.29

NOTES: 1.

Discharges 1isted prior to the installation of continuously recording
equipment on October 17, 1977 were determined with daily staff

gauge readings.

The stilling well froze on December 3, 1977 and the station was
recommissioned on February 14, 1978.

Flows were also metered on April 30 - 1.49; May 15 -~ 3.4;

Kay 18 - 2.70; June & - 8.89 m¥/s.

B - Ice Conditions
£ - Estimated

** - Dates Metered




D31

ELCO MINING LIMITED
STREAM GAUGING DATA

Station: Forsyth Creek (FO 1.6) Drainage Area: 177.5 ki Year: 1978
Daily Discharge in Cubic Meters Per Second
Day dJan, Feb. Mar. April May June July Aug. Sept. Oct. Nov. Dec,
! 0.248E | 0. 158E 2.00 | 4,03 | 7.36 | 2.10 | 0.69 | 112 | 0.47 | 0.33
2 0.248E | 0.14BE 2.33 { 4.28 | 6.83 | 1.98 | 0.68 | 1.10 | 0.47 | 0.27
3 0.238E | 0. 14BE 2.47 | 5.47 | 6.23 | 1.79 | 0.65 | 1.08 | 0.47 | 6.30
3 0.23BE | 0.148E 2.23 | 8.64 | 5.89 | 1.67 | 0.63 | 1.06 | 0.58 | 0.34
5 0.238E | 0. 148E o | 2.04 |14.39+] 5.58 | 1.58 | 0.68 | 1.01 | 0.53 | 0.28
=

6 0.228E | 0.138E 5] 1.83 {18.99 | 5.43 | 1.52 | 0.68 | 0.97 | 0.49 | 0.31
7 0.228E | 0.138E £ | 1.67 {16.48 | 5.69 | 1.46 | 0.65 | 0.94 | 0.52 | 0.17
8 0.22BE | 0.138€ 2 | 162 15,99 | 5.92 | 1.40 | 0.70 | 0.90 | 0.62 | 0.19
9 0.22BE | 0. 128E S f191 |16.26 | 5.82 | 1.34 | 0.72 | 0.8 | 0.56 | 0.26
10 0.21BE | 0.12BE £ | 225 |13.23 | 5.75 | 1.31 | 0.72 | 0.82 | 0.39 | 0.30
I 0.21BE | 0. 128E & | 2.49 10,12 | 5.49 | 1.27 | 0.79 | 0.83 | 0.39 | 0.31
12 0.21BE | 0.11BE | T | 2.59 | 833 | 4:93 | 1.23 | 0.78 | 0.80 | 0.45 | 0.29*
13 0.20BE | 0.11BE | $ S | 2.60 | 805 | 456 | 1.0 | 0.76 | 0.76 | 0.44 | 0.22
14 0.208E | 0.118E% T 2.87 | 8.33 | 4.45 | 1.19 | 0.75 | 0.73 | 0.39 ¢ o0.27
15 0.20BE | 0.08 £ 3.38 | 7.70 { 4.43 | 1.14 | 0.78 {0.70 | 0.42 | 0.29

[N
16 0.208E | 0.08 ° 3.77 1 6.75 | 4.27 | 1.13 | 0.80 | 0.66 ! 0.41 | 0.27
17 0.198E | 0.08E s 3,93+ ] 6.07 | 4.36 | 1.13 | 0.78 | 0.54 | 0.39 | 0.24
18 0.198E | 0.07 ~ | 0.20e4 4.14 | 6.65 | 4.35 | 1.08 | 0.77 | ©0.62*{ 0.25 | 0.25
15 0.198E | 0.08 S | o.2a | 459 | 7.29 | 4.28 | 1.06 | 0.756 | 0.59 ! 0.28 | 0.24
20 0. 188E | 0.08 = | 0.27 | 5.57 | 6.79 | 4.07 | 1.04 | 0.72%{ 0.57 | 0.29 | 0.24

pract
2) 0.188E { 0.08 “ | o030 | 6.85 ) 700388 | t.00 | 0.68 | 0.58 | 0.31 | 0.24
22 0.188E | 0.08 0.32 | 7.74 | 8.05 | 3.67 | 0.96 | 0.70 | 0.55 | 0.39 | 0.24
23 0.178BE | 0.08 0.32 | 7.82 | 8.58 | 3.32 | 0.96%| 0.82 | 0.53 | 0.42 | 0.23
24 0.178E | 0,07 0.33 | 6.99 | 8.41 | 3.37 | 0.94 | 0.76 | 0.54 | 0.42 | 0.23
25 0.17BE | 0.08E 0.37 | 6.02 | 8.25 | 3.23 | 0.89 | 0.70 | 6.54 | 0.40 | 0.20
26 0.178E o 0.46 | 5.21 | 7.93 | 3.05¢| 0.83 | 0.70 | 0.51 | 0.38 | 0.15
27 0.1686 | £ % 0.55 | 4.43 | 7,72 | 2.88 | 0.80 | 0.77 | 0.50 | 0.36 | 0.18
28 0.168E | 2D 0.79 | 4,23 { 7.79 { 2.74 | 0.77 | 0.52 | 0.49 | 0.35 | 0.17
29 0.168E | ==2¢ 1.1 | 4.17 { 8.17 | 2.7 | 0.75 | 1.00 | 0.50 | 0.34 | 0.4
30 0.158£ | & & 1.58 | 4.10 § 8.35 | 2.40 | 0.71 | 1.07 | 0.48 | ©.3¢ | 6.12
31 0.158E 4.15 2.23 | 0.69 0.47 6.13
Tota) 6.05 |2.65 6.92 [118.05 p74.11 p39.01 |36.92 |22.61 {22.45 |12.52 | 7.40
Mean 0.20 {0.11 0.53 | 3.8t | 9.14 | 4.48 | 1.19 { 0.75 | 0.72 | 0.42 | 0.24
106 x M 0.5 ]0.24 0.60 |{10.20 |23.69 |12.00 | 3.19 | 1.94 | 1.93 | 1.09 | 0.64
Maximum 0.24 |0.15 1.58 | 7.82 118.99 | 7.36 | 2.10 | 1.07 | 1.12 | 0.62 | 0.34
M1 ni mum 0.15 |0.07 0.20 | 1.62 | 4.03 | 2.23 | 0.69 | 0.63 | 0.47 | 0.25 | 0.12
R (mm) | 3.04 |1.35 3.35 |57.49 133.47 [67.60 {17.96 |10.95 |10.86 | 6.13 | 3.62
?; ?;‘}"d Flow 0.11 0.20 | 3.889 |14.01 | 2.94 | 0.98 | 0.74 | 0.64 0.30

B - Ice Conditions
E - Estimated
* - Dates Metered

NOTES: Maximum Instantaneous Discharge 20.30 m3/s on June 6,




ELCO MINING LIMITED

STREAM GAUGING DATA

D32

Station: Forsyth Creek (FO 1.6} Drainage Area: 177.5 ka Year: 1979
Daily Discharge in Cubic Meters Per Second
Day Jan. Feb. Mar. April May June July Aug. Sept. Gct. | Mov, Dot
1 6.14 [ 0.11 | 0.06 | 0.09 0.87 | 6.70 | 4.73 | 1.10 | 0.5 [ 0.34 | 0.18 | g.¢7
2 .14 0.10 .06 0.09 0.85 7.23 4.19 1.07 0.53 0.33 0.17 0.07
3 0.14 0.09 0.06 0.08 0.99 9.0% 3.58 1,11 0.52 0.32 0.16 0.08
4 0.15 0.08 0.06 .09 1.12 11.02* 3.24 1.11 0.52 0.31 0.16 .15
5 0.15 0.08 0.06 .09 1.39 12.50 3.26 1.05 0.52 0.30 0.15 2,11
6 0.14 0.08 0.06 0.10 1.49 12.83* 3.45 0.99 0.51 0.29 0.14 .10
7 0.13 | 0.08 | 0.06 | 0.11 1,39} 9.95} 3.78 | 0.95 | 0.49 | 0,28} 0.12: 0.10
8 0..2 0.07 0.06 0.10 1.34 8.03 3.70 0.91 0.48 0.29 0.12 0.10
9 g.12 0.07 0.06 0.11 1.2% 6.99%: 3,43 0.87 0.48 0.29 0.12 0.13
10 0,12 0.07 0.07 | 0.11 1.32 £.93 3.23 0.81 0.48 0.2¢9 0.12 0.15
11 0.11 0.07 0.07 0.12 1.42 7.88% 3.06 (.83 0.47 0.28 0,12 0.11
12 0,11 0.07 0.07 G.12* 1.59 9,33 2.78 0.94 D.46 0.28 0.12 0.11
13 0.12 0.07 0.07 0.12 1.81 9.83 2.53 0.82 0.46%| 0.28 § 0,12 0.11
14 0.13 0.09 0.07 0.12 2.13 8.44 2.35 0.80 0.45 0.28 0.117 0.11
15 0.13 0.09 0.07 0.1z 2.66* 7.23 Z2.16 0.76%| D0.44 0.28 .11 0.10
16 0.12 0.08 0.07 0.12 3.93 6.41 1.89 0.68 0.42 0.28 0.10 0.10
17 t.12 0.07 0.07 0.13 4.1% 5.98 1.86%( 0.64 0.41 0.3 0.11 0.11
18 0.12 0.07 0.08 0.13 4,15 5.69 1.84 0.61 0.47 0.30 0.11 0.10
14 0.12 0.07 0.08 G.13 3.98 6.24 1.84 (.58 0.3¢ 0.30 0.11 g.11
20 0.12 0.07 0.08 0.14 3.85 6.65 1.83 0.58 0.44 0.29 0.10 0.12
21 0.12 0.07 0.08 0.13 3.86 6.29 1.81 0.58 0.38 0.28 0.09 0.12
22 .11 0.06* | 0.09 0.13 4.36 6.03 1.78 0.55 0.37 0.28 0.09 0.12
23 0.11 c.o0e Q.09 0.13 5.48 6.03 1.71 0.56 0.37 0.28 0.09 0.11
24 0.11 0.06 ¢.0% 0.13 7.56 5.90 1.64 0.59 0.3 0.28 0.0% 0.11
25 0.11 0.06 0.09 0.14 11.30E] 5.64 1.59 0.62 .36 0.28 0.08 0.11
26 0.11 G.06 0.08 G.20 11.9281 5.38 1.51 0.59 0.34 0.28 0.09 0.11
27 0.10 0.06 0.09 0.39 15,1381 5,33 1.38 0.55 0.3% 0.28%| $.0% 0.10
28 0.10 0.06 0.09 0.44 12.886( 5.13 1,32 (.52 0.36 0.30 .09 0.10
29 0.11 0.09 0.54 0,24E| 5.11 1.25 0.50 0.36 0.78 0.08 0.0
30 0.11 c.09 0.69 7.92 5.08 1.23 0.52 0.34 0.25 0.08 0.0%
3t 0.11 0.09 7.00 1.15 0.58 0.21 0.10
Total 3.80 2.07 2.32 5.05 138.33€(220.87 | 75.10 | 23.38 13.09 8,92 3.43 3,36
Mean 3 0.12 0.07 0.07 0.16 4.46E| 7.36 2.42 0.75 0.44 0.29 0.11 0.1
106'x M 0.33 0.18 0.20 0.44 11.95E| 19.08 6.49 2.02 1.13 0.77 0.30 0.29
Maximum 0.16 0,11 0.09 0.55 15.13E| 12.83 4.73 1.11 0.56 0.34 0.18 0.18
Minimum 0.10 0.06 0.06 0.09 0.85 5.08 1.15 .50 0.34 .21 .08 0.07
Monthly
Runoff (mm) 1.8 1.0 1.1 2.4 67.3F {107.5 36.5 11.3 6.3 4,3 1.6 1.6
Hetered Flo
(mirey o 0.12 0.116 | 2.40 | 11.078} 1.819! 0.77 | 0.437| 0.268
NOTES: 31, Flow also metered on June & {12.366 m3/s). June 9 {7.091 m3/s) and B - Ice Conditions

Jung

11 {7.867 mo/s).

2. Maximum Instantaneous Discharge 15,3 m3/s (E) on May 27.

E - Estimated
* = Dates Metered




ELCO MINING LIMITED

STREAM GAUGING DATA

2

D33

Station: Forsyth Creek FO 1.6 Drainage Area; 177.5 km Year: 1980
Daily Discharge in Cubic Heters Per Second
Day Jan. Feb. Mar, April { May June July Aug. _L§gpt. Oct. Nov. Dec
1
1 0.10 0.0¢ 0.07 G.09 6.36 9.82 4.36 1.17 c.79
2 0.10 0.06 0.07 0.05 6.84 5,82 4.21 1.17 0.75
3 0.10 0.06 0.07BE| §.09 7.30 9.95 4.08 1.22 0.7t
4 0.10 0.06 0.078E ] 0.09 7.51 9.48 3.89 1.15 0.57
5 0.09 0.06 0.07BE| 0.09 7.59 9.10 3.64 1.14 0.63
6 0.09 0.06 0.06 0.09 7.98 8.87 3.39 1.18 0.60
7 0.08 0.06 0.06 0.10 7.97 8.37 3.15 1.11 0.57
g 0.08 0.07 0.06 0.10 7.54 8.00 2.96 1.10 0.57
g 0.08 0.06 0.06 g.10 7.27 8.27 2.81 1.30 0.55
10 0.07 0.06 0.06 0.10 6.92 | 10.14*} 2,79 1.35 0.53
11 0.08 0.08 0.06 0.10 6.64 112.01 2.64 1.45 0.5%
12 0.08 0.07 | 0.06 0.11 6.52 112.16 2.43 1.67 0.51
i3 0.08 0.07 0.06 0.11 6.54* | 10.95 2.25 1.67 0.52
14 G.08 0.07 0.06 0.14 6.55% 1 11,16 2.1% 1.66 0.51
15 0.03 0.06 0.06 0.16 6.61 | 11.21 z2.21 1.64 0.55
16 0.0% 0.06 0.06 0.18 6.99 [ 11.08 2.18 1.55 *
17 0.09 0.06 0.06 0.23 7.40 | 11.69 2.09 1.50
18 0.09* | 0.06 0.G6 0.42 7.86 | 10.65 2.00 ¥.47
19 0.08 0.06 0.06 0.58 8.66 g.47 2.01 1.38
20 0.08 0.06 0.06* 0.74 9.11 8.71 1.89 1.33
21 0.07 0.06 0.07 .72 | 10.11 8.01 1.77 1.27
22 0.07 0.06 0.07 0.81 | 11.35 7.53 1.70%| 1.20
23 0.07 0.06 0.07 1.07 | li.00 7.06 1.69 1.14
24 0.07 0.06 0.08 1.82 | 10.67 6.63 1.66 1.10
25 0.07 0.06 0.08 2.69 9.78 6.24 1.59 1.04 !
26 0.07BE | 0.06 0.08 3.62 113.01 5.93 1.52 0.97
27 0.07 0.06 0.08 3.97 |13.07 5.55 1.45 0.90
28 0.07BE | 0.06 0.08 4.66 111.57 5.17 1.38 0.92
25 0.07BE | 0.07 0.08 5.42 1 11.10 4,90 1.33 0.8%
35 0.06 g.08 6.03 | 11.03 4.61 1.28 0.85
3 0.06 0.08 10.37 1.23 0.82
Total Z.48 1.79 2.10 34,52 P6%.22 1262.35 | 73.77 1 38.3)
H
Medn 4 0.08 [0.06 |0.07 1.15 | 8.68 | 8.74 t 2.37 | 1.23 |
105 x M 0.214 [0.547 |0.181 2.983123.261 ] 22,667 6.374] 3.309
Maximum 0.10 0.07 0.08 6,03 }13.07 | 12.16 4.36 1.67
Hinimum 0.06 0.06 0.06 0.09 6.36 4.61 1.23 0.82
bt omy {12 {08 fro 6.8 [13n0 [127.6 | 358 |18
M dF
sk Towt 4 ogs 0.058 6.375{10.058 | 1,761 0.556

NOTES: 1. Flow also metered on May 14 (6.547 m/s).

2. Maximum Instantanecus Discharge 13,65 m3/s on May 26,

3, Station discontinued September 16,

B - Ice Conditions
E - Estimated
* - Dates Hetered
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APPENDIX E

FORDING COAL LIMITED

HYDROMETRIC DATA

Eagle Mountaln Project

DRAINAGE
STATION STREAM AREA GAUGE PERIOD OF RECORD REMARKS PAGE
NUMBER {km?) LOCAT ION
ce Clode Pond 8.8 50° 12t 38n 1981~-82 regulated since E3
Becant 114* 53 10w 1971,01,2%
KCt Kilmarnock Creek 44,9 50° 10' Qen 1981-82 natural flow E3
114¢ 511 500
BR1 Brownie Cresk 14,9 50° 10 44n 1982 regulated since E3
i14° 481 580 1976,06,02
BL1 Blackrill Creek 2,1 50° 10* 48v 1982 regu lated since E3
114° 491 360 1976,06.02
BS1 Blackstone Creek 1.5 50° 10! 51n 1981-82 regulated since E3
114° 50t Q8w 1976,06.02
Source: "Eagle Mountaln Project, Environmental Assessment, Phasa 2 Study," Volumes I, {1 and 111,

for Fording Coal Ltd., Elkford, B.C., by Norecol Environmental Consultants Ltd., Vancouver,
B,C. March, 1983,

SC1 Swift Creek 50° 091 34n 1981~83 regulated since E4
114° 521 26m 1974 ,02,11

scz Swift Creek 50° 091 3 i982-83 natural flow E7
114° 521 55n

Source: '"Annual Report Regarding The Performance Of The Swift Cresk Rock Drain, First Year Results
For 1982, Second Year Results -~ 1983," by Fording Coal Ltd.

Note: See Figure 18 for hydrometric site locatlons,




MONTHLY MEAN DISCHARGES (m3/s)

E3

STATION
NUMBER STREAM MAR. APR. MAY JUN. JuL. AUG. SEPT.
1981
CC1 Clode Pond Decant 0.062 | 0.097 | 0.718 | 0.556 | 0.066 | 0.048 -
i KC1 Kilmarnock Creek 0.034 | 0.238 | 5.31 1.70 0.737 | 0.351 -
BS1 Blackstone Creek - - 0.289 | 0.179 | 0.061 | 0.0 -
1982
cCi Clode Pond Decant - 0.054 | 0.397 | 0.240 | 0.040 { 0.001 | 0.002
KC1 Kilmarnock Creek - 0.141 | 3.05 2.93 0.597 | 0.227 | 0.352
BR1 Brownie Creek - 0.044 | 0.702 | 0.542 | 0.100 | 0.020 | 0.012
BL1 Blackrill Creek - 0.017 | 0¢.052 | 0.034 | 0.005 | 0.004 | 0.003
BS1 Blackstone Creek - 0.019 | 0.042 { 0.026 | 0.004 | 0.0 0.0
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HYDROMETRIC DATA

Hosmer-Wheeler Coal Project

Fi1



APPENDIX F

KAISER COAL OF CANADA LIMITED

HYDROMETRIC DATA

Hosmer-Wheeler Coa! Project

Fe

DRAINAGE
STATION STREAM AREA GALBGE PERIOD OF RECORD jDiSCHARGE REMARKS PAGE
NUMBER {(km?) LOCAT I ON (m/s)
A No Name Cresk 49° 371 32u 1976 natural flow F3
114° 551 17n
B No Name Creek 49° 36! 53v] September 9, 1976f 0,076 natural flow
114° 56t 250
C No Name Creek 49° 36" 460 1976 natural fiow F4
114° 561 3g¢
D No Name Craek 49° 36! 46"{ September 9, 1976] 0,156 natural flow
114° 57 14n
E No Name Creek 49° 361 201! September 9, 1976f 0,062 natural flow
§14° 571 34n
F No Name Creek 49° 36! 11} September 9, 1976] 0,091 natural flow
114 571 130
K4 No Name Creek 3,33 49° 361 QO 1976 natural flow F5
114° 57 {1m
Source: '"Hosmer-Wheeler Coal Project, Stage I! Environmental Assessment," VYolume |, Table 6, for

Kaiser Coai of Canada Ltd., Vancouver, B.C, by B.C. Research, Vancouver, B.C, October, 1976,

Note: See Figure 17 for hydrometric site locations,
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APPENDIX G

WESTAR MINING LIMITED
HYDROMETRIC DATA

Greenhills Mining Project
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APPENDIX 6

WESTAR MINING LIMITED

HYDROMETRIC DATA

Greenhilis Mining Project

G2

DRA INAGE

STATION STREAM AREA GAUGE PERIOD OF RECORD REMARKS PAGE

NUMBER (km?) LOCATION

W1 Fording River 391 5¢¢ 02t 30 reguiated since
t14° 511 3gn 1976,06,02

ws2 Greanhllis Creek 6.5 50° Q2 421 1979-81 natural flow G3
1142 511 j4n

WS 2A Greenhllis Ck, trib, 16.4 50° Q21 47 1982-83 natural flow Gé
114° 51t 10n

W528 Greenhilis Creek 16,5 50° 02' 41nv 1981-84 natural flow G8
1i4° 511 14n

W53 Burnt Ridge Creek 1.4 50° g2t 26v 1979-80 natural flow Gi1z
114° 491 261

w4 Fording River trib, 2,7 50° 01+ 2av 1979-80 natural fiow G4
114° 49t 41n

WS5 Fording River trib, 26,0 50° 02t oon 1979-80 natural flow G116
114° 48" 500

Ws7 Britch Creek 6,1 50°¢ 09t o2n 1979-84 regu lated G18
114° 511 521

Wws8 Porter Cresk 2.6 50° 071 49n 1979-84 natural flow G25
114° 51 Qv

W59 Thompson Creek 9.4 50° 05t Qogn 1979-84 natural fiow G3i
114° 551 24w

w310 Wolfram Creek 3.9 50° 061 14w 1979 natural flow G37
114¢ 551 3Qu 1981-84

WSt Mickelson Cresk 2.5 50° 061 56% 1979-84 natural flow G642
114° 551 35n

WS13 Leask Creek 1,7 50° Q6! 37 1979-84 natural flow G48
{14° 55t 30n

WS i4 Swift Cresk 4,9 50° 091 32n 1979 regulated since G54
114° 52¢ 1gn 1974,02,11

WS 18 Elk River 961 50° 011 25n
114° 541 50u

Note: See Flgure 19 for hydrometric site locatlons,
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APPENDIX H

WESTAR MINING LIMITED
HYDROMETRIC DATA

Natal-Harmer Ridge Mining Project

H1



- APPENDIX _H

WESTAR MINING LIMITED

HYDROMETRIC DATA

H2

Nata{=-Harmer Ridge Minlng Project
DRAINAGE
STATION STREAM AREA GAUGE PERJOD QF RECORD REMARKS PAGE
NUMBER (km?) LOCATION
BC1 Bodie Creek 5.96 49° 43¢ 10n 1977-83 regulated since H4
114¢ 50t 400 1979,02,12
BC4 Bodte Creek 49° 431 1I5¢ 1983-84 regulated since H1l
j14° 50t 29 1935,08,.09
BL? Black Creek i.58 49° 49! 0O1v 1981 natural fiow H13
114° 48t 230
£ Erlckson Creek 30.6 49° 43! 15n 1981-84 natural fiow H3
114° 46 320 Hid
FCt Fenelon Creek 49° 461 220 1981-83 H16
114° 521 |in
GTi Gate Cresk 2,77 49° 42V 43w 1982-83 naturat fiow H19
114° 49! 491
G672 Gate Creek 1,33 49° 421 551 1983 naturat flow H21
114° 50t Q2
GT3 Gate Creek 4,86 49° 421 554 1981~-82 naturat flow H22
114° 50! {gu H3
2 Harmer Dam Overf low 35.6 49° 491 50w 1979-84 regulated since H23
114° 48! 521 1969,01,09
Lct Lindsay Creek 43° 451 561 1980-83 regulated since H29
1i4° 52! Qs 1979,02,13
Lcz Lindsay Creek 1,79 49° 45t 58¢ 1984 regulated since H33
114° 521 {5 1979,02,13
LTt Little Creek 2,07 43° 48' 15 1981-83 natural flow H34
114° 47! 28¢ H3
C1 Otto Creek 49° 441 48v 1978-79 regulated since H36
114 531 Qo6 1981-84 1972,05,05
ocPi Otto Cresk 49° 451 040 1982-83 regulated since H42
114° 521 41 1972,05,05 H3
51 Miltigan Creek 2,56 49° 411 33 1981-84 natural fiow H3
§14° 47+ 39u H43
$2 Thresher Cresk 1,69 49° 41! 3iv 1962-84 natural fiow H46
i14° 48! 481
SC1 Sawml!li Creek 49° 48' 36! 1981,83 natura! flow H49
114¢ 471 57 H3
sC2 Sawmlll Creak 2,25 49° 48t 36n 1982-83 reguiated since H50
114° 471 47 1981,07.07
M1 S§Ix Mile Creek 49° 481 48" 1978-79 raguiated since H52
114° 521 Q3u 1978,12,08
M2 Six Mile Creek 1.55 49° 481 3gn 1981-84 regulated since H54
14° 52t 12v 1978,12,08
Note: See Flgure 17 for hydrometric site locatlons,




STATION STREAM DATE DISCHARGE
NUMBER (m3/s)
ED1 Erickson Creek Oct. 29, 1981 0.045
ED1 Erickson Creek May 10, 1983 0.092
ED1 Erickson Creek May 16, 1983 0.047
GT3 Gate Creek April 23, 1982 0.079
LT1 Little Creek June 29, 1983 0.016
ocr1 Otto Creek May 11, 1983 0.052
S1 Milligan Creek Nov. 18, 1981 0.0
SC1 Sawmill Creek June 8, 1983 0.038
Note: A1l 1983 measurements were obtained from Westar Mining Ltd.

Report of Water Samples; 1981 and 1982 measurements were
obtained from B.C. Coal Ltd. Report of Water Samples.
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