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INTRODUCTION 

1.0 INTRODUCTION 

1.1 PROJECT SETTING 

The Red Mountain Project is located in the Coast Mountain Ranges approximately 12 Ian east of 

the community of Stewart, B.C. The property is situated in a cirque bowl between the Pre- 

Cambria Ice Cap and the Bromley Glacier at the 1500 m elevation. Access to the property is by 

helicopter usually from the Stewart airport with a flight time of about 10 minutes. 

The project is drained by Goldslide Creek which has a northwest aspect flowing through the short 

cirque bowl, through a steep canyon and finally cascading down steep valley side walls into a small 

lake at the base of the Bromley Glacier. Goldslide Creek is a tributary to Bitter Creek which flows 

into the Bear River and eventually to the west into the Portland Canal and the Pacific Ocean. 

1.2 PURPOSE OF  THE REPORT 

This report presents environmental baseline data collected at the Bond Gold Canada Inc., Red 

Mountain Project initiated in October 11, 1990. The report is intended to be a data report with 

an explanation of the metering installations and the monitoring program. 

Environmental baseline data collection was initiated for purposes of gathering data which would 

be available if the project proceeded to the permit application stage. All data is presented in the 

Appendices of this report in the form of Lotus 123.R3 spread sheets and in certain cases graphed 

for purposes of illustration. The files are also available in diskette form as well. Drawing No. 

H1231.101 located in Appendix A illustrates the location of the data collection sites. 
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METEOROLOGY 

2.0 METEOROLOGY 

2.1 WEATHER STATION INSTALLATION 

The weather station was installed October 11, 1990 in the middle of a cirque bowl immediately to 

the west of Goldslide Creek at the 1524 m elevation. Meteorology instrumentation at the station 

consists of a R.M. Young Wind Speed and Direction Sensor and a Lakewood Systems TP 50 

Temperature Probe mounted at the top of a 10 m tower plus a Sierra-Misco 2502 Tipping Bucket 

Rain Gauge situated 6 m from the base of the tower. These sensors are connected to a Lakewood 

Systems UL-16 Ultralogger with 64 K memory and powered by lithium batteries for purposes of 

allowing continuous recording at this remote site. The logger was programmed and data retrieved 

using a lap top computer. 

2.2 DATA COLLECTION 

The weather station data logger was initially programmed on October 11, 1990 to take readings 

of each sensor every 5 minutes and to store the maximum, minimum values every 1.5 hours and 

the average values every 24 hours. Data was recovered on May 22, 1991, however the memory 

in the logger had filled by February 24, 1991 resulting in the loss of two months of data. The data 

storage time frame was subsequently altered on May 22, 1991 from 1.5 hours (permits 6 months 

data collection) to 3.0 hours (permits 1 year data collection) to reduce the drain on the battery 

system and permit data collection for longer periods between data retrieval. Data retrieval on 

October 30, 1991 was attempted but it was discovered that the data had been scrambled by an 

electrostatic event. The station was restarted and data was to be retrieved every two weeks during 

the winter period as part of an avalanche monitoring program. The avalanche monitoring program 

was cancelled but the station remained in operation. Data will be retrieved in July 1992 and 

incorporated into this report. 
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METEOROLOGY 

Appendices B-I, B-2, B-3 and B-4 contain the maximum, minimum, average and midnight 

signature data, respectively, from the weather station data logger for the period October 10, 1990 

to February 24, 1991. 

2.2.1 Temperature 

Appendix B-5 presents graphs of the maximum daily, minimum daily and average daily 

temperatures taken from the original data. During the period of record, temperatures varied from 

an extreme minimum of -24.5 "C on December 28, 1990 to an extreme maximum of 12.2 "C on 

February 15, 1991 with daily averages ranging from -20.3 "C in December to 1.2 "C in February. 

2.2.2 Precipitation 

The tipping bucket rain gauge was connected throughout the data recording period October 1990 

to February 1991 but did not produce any data due to snow cover. 

2.2.3 Wind Speed and Direction 

Wind speed and direction data is presented in Appendix A-l to A-4 in the form of a Lotus 123.R3 

spreadsheet. When the data logger was programmed in October 10, 1990, all sensors connected 

to the logger were set to provide minimum, maximum and average data. This presented some 

difficulties when it came to interpret the wind direction data since raw data would translate wind 

directions into numeric values between 0" and 360" relative to the installed direction on the tower. 

These values were adjusted to degrees true (relative to true north) by taking into consideration the 

compass bearing of the wind sensor and the magnetic variation of 27"E at the Red Mountain 

Project latitude. Appendix B-6 presents a spreadsheet which contains the steps used to prepare 

wind direction histograms using both corrected average and uncorrected average wind direction 

from the adjusted minimum and adjusted maximum data contained in Appendices A-l and A-2. 
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METEOROLOGY 

The results indicate biases in the 360" and 180" sectors in both the corrected and uncorrected 

histograms. These biases can more likely be attributed to: 

The station is located in a cirque bowl which would tend not to have a prevailing wind 

direction and wide oscillations in wind direction would be expected. 

The data collection program and the frequency of recordings. Due to the remote location 

of the station, the sampling frequency (recording every 1.5 hours) may have resulted in 

broad wind direction oscillations between recordings. This meant that "logical statements" 

were required in the spreadsheets to arrive at the desired histograms. 

The remaining six sectors in the histograms present more reliable information due to the narrower 

range of oscillation. 

Appendix 8-7 presents the mean daily, and daily instantaneous minimum and maximum wind speed 

data in the form of Lotus 123R3 spreadsheets and graphs. Mean daily wind speeds ranged from 

2.3 km/hr to 38.1 km/hr over the period of recordings. Wind speeds at the site reached maximum 

values of: 

94.4 km/hr on October 26, 1990, 

71.6 km/hr on November 21, 1990, 

85.9 kmlhr on December 6, 1990, 

72.2 kmlhr on December 27, 1990 and 

64.3 h / h r  on February 6, 1991. 

The cycle of wind speed peeks ranges from 3 to 10 days suggesting the cycle or pattern of storms 

passing through the area. 
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HYDROLOGY 

3.0 HYDROLOGY 

3.1 HYDROLOGY STATION INSTALLATION 

The hydrology station (H3) was located at the Highway 37A bridge crossing of Bitter Creek 

approximately 200 m upstream of the confluence with the Bear River (Drawing No. H1231.101 

in Appendix A). The staff gauge and water level transducer were strapped to the downstream edge 

of the bridge abutment with wire cable and the data logger attached to a cross beam on the 

underside of the bridge deck for protection. This location provided the best access for staff gauge 

readings, calibrating flows off the bridge deck and relating flows with water quality samples to 

calculate loadings. 

The model PS9000 water level transducer, a SPSIG sensor, was connected to a Lakewood Systems 

DRX data logger and programmed to record water level data every hour. The station was installed 

on October 11, 1990 and data retrieved on May 22, October 10 and October 30, 1991 during 

calibrations of the station. The data was imported into a Lotus 123R3 spreadsheet for purposes 

of developing a hydrograph for the creek. 

3.2 DATA COLLECTION 

3.2.1 Streamflow Calibrations 

Streamflows were calibrated when the station was installed in October 11, 1990 and subsequently 

on May 22, October 10 and October 30, 1991 and February 18, 1992. During each calibration, 

water depths were obtained using a weighted line every 0.5 rn interval across the channel and 

streamflow measurements taken. Strearnflow was measured at the 0.5 m intervals at 0.4 of total 

depth from the stream bottom using a weathermetrics flow meter and digital readout which was 

averaged over 45 seconds. Staff gauge readings were taken and the data logger downloaded. 
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HYDROLOGY 

The flow measurement data was compiled into Lotus 123.R3 spreadsheets and the total discharge 

calculated. These calculations are presented in Appendix C-1. 

3.2.2 Stage Discharge Curve 

The stage discharge curve was compiled using the flow calibrations and staff gauge readings in a 

least squares fit program in a Lotus 123R3 spreadsheet. The resulting table and graph are 

presented in Appendix C-2. 

3.2.3 Hydrograph 

The Lakewood data loggers provide voltage readings which were translated using calibration 

coefficients into water level fluctuations in metres and matched to the staff gauge readings for 

purposes of obtaining a hydrograph which is presented in Appendix C-3. 

The sensor remained covered except for intermittent periods during the winter months when water 

levels dropped below the sensor producing negative numbers in the data. These negative values 

are not representative of water levels below the sensor's position and negative numbers were given 

a zero value in the hydrograph even though there is approximately 0.5 m water depth at the deepest 

point in the cross section. 

During the winter low flow calibration taken on February 18, 1992, water levels were sufficient 

to cover the sensor and give a staff gauge reading of 0.020 m. A spring freshet flow has not been 

calibrated, although high flow conditions in October 10, 1991 provided the data needed to 

determine the high flow point on the stage discharge curve. Summer low flow probably does not 

exist due to the diurnal fluctuations typical of glacial fed streams such as Bitter Creek and late 

seasonal snow melt at higher elevations. 
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HYDROLOGY 

The hydrograph illustrates the diurnal fluctuations in flows in Bitter Creek particularly during the 

summer months caused by daily glacial melt and the extreme peak flows experienced in October 

1991 during heavy rain and flood conditions that prevailed thought the Smithers, Terrace and 

Stewart areas in early October. 
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WATER QUALITY 

4.0 WATER OUALITY 

4.1. SAMPLING STATION LOCATIONS 

The water quality sampling program was set up to coincide with stream flow calibration and 

weather station data retrieval field trips. Samples were collected at stations W1 through W7 on 

September 27 and W1 through W9 on October 10, 1990. A tenth station was added to the 

program on May 22 and October 30, 1991. The sample sites (W1 to W10) are illustrated on 

Drawing No. H1231.101 located in Appendix A. Drill Hole BZ89-02 was sampled and is 

presented in the data as sample site W6. 

4.2 DATA COLLECTION 

All samples were collected, field-filtered, preserved, and shipped to Analytical Services 

Laboratories (ASL) in Vancouver within 48 hours of collection for analysis. Water quality samples 

were preserved as follows: 

I litre - cyanide preserved with NaOH to pH of 12 or more. 

1 litre - general parameters; kept cold. 

500 ml - low level mercury preserved with HNO, to pH 2 or less. 

250 ml - dissolved metals were filtered (0.45 u cellulose nitrate) and preserved with 

HNO, to pH 2 or less. 

250 ml - total metal samples were preserved with HNO, to pH 2 or less. 

Analyses of water were performed by ASL in accordance with "Standard Methods for the 

Examination of Water and Wastewater" published by the American Public Health Association, 

1985 and 1989. Analysis consisted of physical parameters such as conductivity, turbidity, pH, 

alkalinity, suspended and dissolved solids, nutrients (including nitrogen and phosphorous species), 
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WATER QUALITY 

cyanide and a variety of total and dissolved metals. 

Environment Canada, Water Surveys Branch has been sampling water quality on the Bear River 

on an intermittent basis since October 18, 1983. This data is presented in Appendix D-2 and is 

accompanied by data on floppy diskette. Field parameters including air temperature, water 

temperature and specific conductivity are provided. The samples were analysed in the laboratory 

(not identified) for pH, turbidity, apparent colour, alkalinity and various metals. 
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WATER QUALITY 

5.0 APPENDICES 
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APPENDIX B-1 

WEATHER STATION 
MINIMUMS 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 
WEATHER STATION DATA - MINIMUMS 
October 10, 1990 to February 2 4 ,  1991 

Notes: 
Date - Date of installation. 
Time - Time data logger started in Pacific Standard Time. 
Analog 1 - Temperature is in degrees celsius. 
Analog 2  - Wind direction in degrees relative to tower installat 
Adjusted - Wind direction has been adjusted to true degrees. 
Analog 3 - Wind speed in metres/second. 
Acc. 9 - Tipping bucket rain gauge (number of tips). 

MINIMUMS 

DATE TIME ANALOG 1 ANALOG 2  ADJUSTED ANALOG 3 ACC. 9 
TP6 AZIMUTH AZIMUTH WINDSPED 

DEG. CEL-DEG. REL-TRUE DEG. M/S 



























































































APPENDIX B-2 

WEATHER STATION 
MAXIMUMS 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 
WEATHER STATION DATA - MAXIMUMS 
October 10, 1990 to February, 24,1991 

Notes: 
Date - Date of installation. 
Time - Time data logger started in Pacific Standard Time. 
Analog 1 - Temperature is in degrees celsius. 
Analog 2 - Wind direction in degrees relative to tower installation. 
Adjusted - Wind direction has been adjusted to true degrees. 
Analog 3 - Wind speed in metreslsecond. 
Acc. 9 - Tipping bucket rain gauge (number of tips). 

MAXIMUMS 

DATE TIME ANALOG 1 ANALOG 2 ADJUSTED ANALOG 3 ACC. 9 
TP6 AZIMUTH AZIMUTH WINDSPED 

DEG. CEL.DEG. REL-TRUE DEG. MIS 























































































APPENDIX B-3 

WEATHER STATION 
DAILY AVERAGE 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 
WEATHER STATION DATA - DAILY AVERAGE 
October 11, 1990 to February 2 4 ,  1991 

Notes : 
Date - Date of installation. 
Time - Time data logger started in Pacific Standard Time. 
Analog 1 - Temperature is in degrees celsius. 
Analog 2  - Wind direction in degrees relative to tower installat 
Adjusted - Wind direction has been adjusted to true degrees. 
Analog 3 - Wind speed in metres/second. 
Acc. 9 - Tipping bucket rain gauge (number of tips). 
Note: Wind direction cannot be averaged in the Lakewood Program 

and should be ignored in this file. 

DAILY AVERAGE 

DATE TIME ANALOG 1 ANALOG 2  ADJUSTED ANALOG 3 ACC. 9 
TP6 AZIMUTH AZIMUTH WINDSPED 

DEG. CEL-DEG. REL-TRUE DEG. MIS 









APPENDIX B-4 

WEATHER STATION 
MIDNIGHT SIGNATURE 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 
WEATHER STATION DATA - MIDNIGHT SIGNATURE 
October lo, 1990 to February, 24,1991 

Notes: 
Date - 
Time - 
Analog 1 - 
Analog 2 - 
Adjusted - 
Analog 3 - 
Acc. 9 - 

Date of installation. 
Time data logger started in Pacific Standard Time and 
midnight or signature readings. 
Temperature is in degrees celsius. 
Wind direction in degrees relative to tower installation 
Wind direction has been adjusted to true degrees. 
Wind speed in metres/second. 
Tipping bucket rain gauge (number of tips). 

DATE 

MIDNIGHT SIGNATURE 

TIME ANALOG 1 ANALOG 2 ADJUSTED ANALOG 3 
TP6 AZIMUTH AZIMUTH WINDSPED 

Deg. C DEG. REL.TRUE DEG. M/S 

ACC. 9 









APPENDIX B-5 

DAILY TEMPERATURES 



Red MI mtain Project 
Mean Daily Tempera ture  ("C) 



Red Mountain Project 
Maximum Temperature  ("C) - Daily 

I I I I I 

Date  



Red Mountain Project 
Minimum Daily Tempera ture  ( O C )  

I I I I I 

D a t e  



APPENDIX B-6 

WIND SPEED AND DIRECTION 



BOND GOLD CANADA INC. 
RED WJNTAlN PROJECT 
UEATHER STATION DATA - WINO SPEED AN0 DIRECTION 
October  10, 1990 t o  February,  24,1991 

NOTES: 
UINO DIRECTION - Range ' (924- f24)  - R a w e  ,180 

- N u n e r i c a l  Average '(924+f24)/2 
- C o r r e c t e d  average alF(Hll~l8O,(Cll+Fl1)/2,(360+Fl1+G11~I2) 
- C o r r e c t e d  Average ,360 alF(K12~360,K12-36O,Kl2) 
- D a i l y  Average ' a v g ( .  . .) 

DATE TIME WINIMUM ~AXI~WI~ MINIMW VAYIWM ^<---- UINO DIRECTIW (DEGREES TRUE)----> 
UINOSPEEOYINSPEEO UlNO OIP.UIN0 DIR. RANGE RANGENUIIERlCALCM(RECTU)001(@ECTED DAILY 

n ls  MIS TRUE OEG.TRUE DEG. >180 AVERAGE AVERAGE FOR >360 AVERAGE 





















































FILE:  Hl23l\YEATHER\MDSPOR3.UK3 



Red Mountain Project 
Wind Direction Histogram 

0 45 90 135 180 225 270 315 
Corrected Average Wind Direction 



Red Mountain Project - 
Wind Direction Histogram 

0 45 90 135 180 225 270 315 
Uncorrected Average Wind Direction 



APPENDIX B-7 

DAILY WIND SPEED 
(MEAN, MINIMUM-MAXI- 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 
WIND SPEED - MEAN DAILY 

DATE ANALOG 3 MEAN 
WINDSPED WND SPD 







Red Mountain Project 
Mean Daily Windspeed 

Oct 90 Jan 91 Feb S 
I I I 

Date  



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 
WEATHER STATION DATA - WIND SPEED 
October 10, 1990 to February, 24,1991 

DATE MINIMUM MAXIMUM 
DAILY DAILY 





FILE: H1231\WEATHER\WIND G.WK3 



Red Mountain Project 
Daily Minimum - Maximum Wind Speed 

Daily Maximums 



APPENDIX C-1 

HYDROLOGY 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 

Bitter Creek Hydrology 

October 11/90 Calibration 

- 

Flow Calculations 

Dist. Column Depth Velocity Discharge 
(m) (m) ( 4  (m/s) (mA3/s) 

Staff Gauge: 0.316 m 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 

Bitter Creek Hydrology 

May 22/91 Calibration 

Flow Calculations 

Dist. Column Depth Velocity Discharge 
(m) (m) (m) (m/s) (mA3/s) 

Staff Gauge: 0.300 m 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 

Bitter Creek Hydrology 

Oct 10/91 Calibration 

Flow Calculations 

Dist. Column Depth Velocity Discharge 
(m) (m) (m) (m/s) (m-31s) 

Staff Gauge: 0.650 m 

L:\HALLAM\Hl231\BITTERCA\OCTlO.WK3 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 

Bitter Creek Hydrology 

Oct 30/91 Calibration 

Flow Calculations 

Dist. Column Depth Velocity Discharge 
(m) (m) (m) (m/s) (mA3/s) 

Staff Gauge: 0.210 m 

L:\HALLAM\H1231\BITTERCA\OCT3O.WK3 



BOND GOLD CANADA INC. 
RED MOUNTAIN PROJECT 

Bitter Creek Hydrology 

Feb 18/92 Calibration 

Flow Calculations 

Dist. Column Depth Velocity Discharge 
(m) (m) (m) (m/s) (mA3/s) 

Staff Gauge: 



APPENDIX C-2 

STAGE DISCHARGE CALIBRATIONS AND CURVE 



Csystem "NPRIWT H:\HALLAM\HlZU\DJB\CAL-H.enc q=printqOU> 

CLIENT ......... BOND GOLD CANADA IYC.  
PROJECT ........ $~43~WNTAIN PROJECT 

& ...... F . 1  ..... eek - Stage Discharge Ca l ib ra t iw ,  
DAT ........... W:%& FILE ........... \HALLIJ(\Hl231\BITTERCA\STAGEDIS.K3 

b6ge A 

B i t t e r  Creek - stage Discharge Ca l ib ra t iw ,  
Least Squares F i t  

I I 

Ca l ib ra t ion  Points 

Ca l ib ra t ion  Curve (P=88.00(h - 0.20)^2.4) 

l ~ e p t h  u l s  

A Least s,guares f i t  dete inq the 
c rve exp essed by 0 = ~ 8 - a )  B 
X e r e  

I O18ii [I f t ! % ~ ~  -OCt- 

0 3 HKP -0c t -  
6. HKP -Feb- 

Gauging S i t e  (HKP) 

0 C = a$'B i s c  a s c r i b e  arge (rnA3 I!X s) jh-1 

con l g  r a t l m  (B< o r  natura l  
cha ers) . 

Depth F L w  L=%term~r b a ~ ~  f low a t  he 
(111) <m3/s) 

t t x o f  e s ta  gawe a d l o r  
trans cer 



RED MOUNTAIN PR0JEC-T 
Bitter Creek - Stage Discharge Curve 

Y) 40 

Flow (m3/s) 

- Calibration curve Q = 88(h-0.20) "2.4 



APPENDIX C-3 

HYDROGRAPH 



Bi t ter  Creek C 
Hydrograph B 

~ ~. 
a 0.1212 

Oct 11. 1990 - Oct 30, lW1 
Previous F i le :  AVG.uk3 
Fi le:  GRAPH.uk3 0 = 88*(h-0.1212>^2.4 
DATE 

M i n i m  M a x i m  Average 













RED MOUNTAIN PROJECT 
Bitter Creek - Hydrograph 



APPENDIX D-1 

WATER QUALITY 
BOND GOLD CANADA INC. 



BOW0 GOLD CANMA INC. 
RE0 MCUNTAIN PROJECT 

UATER OUALITY PROGRM 
SEPTEMBER 27, 1990 

Site N&r 

PARAMETERS 

WATER WALITY STATIONS 

it1 1~2 n 1y4 us w n 

Physical Tests 

Cwduct iv i  t y  rnhoslcm 
Total Oissolved Solids 
Hardnss CaC03 
pH 
Total Suspended Solids 
Turbid i ty  NTU 

Anions 

A l ka l i n i t y  CaC03 
Chloride C I  
Fluoride F 
Sulphate So4 

Nutrients 

A m n i a  Nitrogen N 
N i t r a te  Nitrogen N 
N i t r i t e  Nitrogen N 
ortho-Phosphate P 
Total Dissolved Phosphate P 
Total Phosphorus P 

Cyanides 

Total Cyanide CN 

Total Metals 

Alunirrm T - A l  
Antimny T-Sb 
Arsenic T-As 
Barium 1-68 
Beryl l ium T-Be 
Bisnuth T-Bi 
Boron 1-B 
Cahium T-Cd 
Calcium T-Ca 
Chruniun T - C r  
Cobalt T-Co 
cower T-cu 
1 ron T-Fe 
Lead T-Pb 
Magnesium T-Mg 
Manganese T-Mn 
Mercury T-Hg 
M 0 l y b d e n u n  T-no 
Nickel T-Ni 
Selenium T-Se 
S i l i con  T - S i  
S i lver  T-Ag 
Strontium T - S r  
Uranium T-U 
Vanadium T - V  
Zinc T-Zn 



Bond Gold Canada Inc. 
Red Mornta in  P ro jec t  
Uater Q u a l i t y  Data 
Septenlxr, 27 1W1 (cont 'd) 

S i t e  NMber X I  X2 L13 U4 h5 X6 X7 

Disso lved Metals 

A l m i r u n  0 -A l  
Antimony 0-Sb 
Arsenic 0-As 
B a r i m  0-Ba 
B e r y l l i m  0-Be 
B isnuth  0 -B i  
Boron 0-B 
C h i m  0-Cd 
C a l c i m  0-Ca 
C h r m i m  O-Cr 
Cobalt  0-Co 
copper o-cu 
1 r o n  0-Fe 
Lead 0-Pb 
Magnesim 0-Mg 
Manganese 0-Mn 
Molymerun 0-no 
N icke l  0-Ni  
P o t a s s i m  0-K 
S e l e n i m  0-Se 
S i l i c o n  0-S i  
S i l v e r  0-Ag 
S o d i m  0-Na 
s t r m t i m  0-ST 
U r a n i m  0-U 
Vanadim 0-V 
Zinc 0-2" 

F i l e :  Hl231\Uater\Sept90 



EON0 WLO CANADA INC. 
RE0 WJNTAIW PROJECT 

UATER QUALITY PROGRM 
OCTOBER 10, 1990 

UATER WALlTY STATICUS 

S i te  N&r X1 X2 a #4 ffi X6 Y7 YB $9 

PARMETER 

Physical Tests 

Conduct ivi ty &or 135 97.5 122 126 189 342 131 161 
Total Oiss. Sol ids 90 60 80 80 120 230 80 100 
Hardness taco3 57.7 40 54 58.9 92.6 169 61.1 81.4 
DH 6.45 6.74 6.84 7.69 7.7 7.77 8.07 R ~ I U  ~~ ~ ~ ~ -.- ~ ~-~ . .~ . .. . -.-- -.-- 
i o t a (  susp. Sol ids < 1 < 1 < 1 93.3 81.3 1 4 18 
Turb id i t y  NTU 0.1 0.2 0.1 110 74.5 0.6 6.6 23.1 

Anions 

A l k a l i n i t y  Cat03 9.3 7.7 13 28.7 59.2 58.3 47.4 55.3 
Chloride C l  < 0.5 0.6 0.6 0.9 0.8 0.7 0.8 0.7 
Fluoride F 0.05 0.04 0.05 0.03 0.04 0.09 0.05 0.04 
sulphate SO4 48.5 34.4 40.6 26.7 37.4 108 14.5 24.4 

Nutr ients  

lnrnonia Nitrogen < 0.005 0.019 0.005 0.027 0.019 < 0.005 - c 0.005 0.009 
N i t r a t e  Nitrogen 1.75 < 0.005 < 0.005 < 0.005 0.11 < 0.005 0.15 0.13 
N i t r i t e  Nitrogen 0.02 < 0.001 < 0.001 < 0.001 0.002 < 0.001 0.001 0.002 
Total Dissolved P 0.001 0.002 < 0.001 0.038 0.039 0.002 0.007 0~016  ~ ~ ~ - -  -.-.. ....- 
ortho-Phosphate 0.001 0I002 < 0l001 0.02 0.021 < 0.001 0.005 0.01 
Total Phosphorus 0.001 0.002 < 0.001 0.12 0.04 0.002 0.016 0.072 

Cyanide 

Total Cyanide CN 

Total Metals 

Aluninun 1 - A l  
Antimony 1-Sb 
Arsenic 1-As 
Bariun 1-Ba 
Bery l l ium 1-Be 
Bisrruth 1-Bi  
Boron 1-8 
Cadniun 1-Cd 
Calciun 1-Ca 
Chrmiun 1 - C r  
Cobalt 1-Co 
Copper 1 - C U  
Iron 1-Fe 
Lead 1-Pb 
Magnesiun 1-Mg 
Manganese 1-Mn 
Mercury 1-Ha 
Molytdenun 1-Mo 
Nickel 1 - N i  
Nickel 1 - N i  
Seleniun 1-Se 
S i l i c o n  1-Si 
S i l ve r  1-Ag 
Stront iun 1-Sr 
Uraniun 1-U 
V a n a d i ~  1-V 
Zinc 1-Zn 



B w d  Cold Canada Inc .  
Red M a n t a i n  Pro ject  
Uater aual i t y  Program 
October 10, lWO 

S i t e  Nunber 

Dissolved Metals 

Aluninun D-Al 
Antimony D-Sb 
Arsenic D-As 
Beriun D-Ba 
B e r y l l i u n  D-Be 
Bisnuth D-Bi 
Boron D-B 
Cehriun D-Cd 
Calciun D-Ca 
C h r a i u n  D-Cr 
Cobalt D-Co 
cower D-cu 
l rm D-Fe 
Lead D-Pb 
Magmsiun D-Ug 
Meqanese D-Un 
WolyWenun D-Uo 
Nicket D-Mi 
Potassiun D-K 
S e l e n i m  D-Se 
S i l i c o n  D-Si 
S i l v e r  D-Ag 
Sodiun D-Ma 
Stront iun D-Sr 
U r a n i m  D-U 
Vanadium D-V 
Zinc D-Zn 



BOUO MU) UNDA INC. 
RED llDUUTAlN PROJECT 

UATER WALITY PROGRAM 
I U Y  21, 1w1 

WATER QUALITY STATIOLIS 

s i t e  Nunber #I 12 U3 U4 YS U6 #7 Y8 YP 110 

PARAMETER 

Physical Tests 

conduct. ( M h o s l m )  
Tot. Ois. Sol ids 
Hardness CaC03 
pH 
Tot. Susp. Sol ids 
Turb id i t y  NTU 

Anions 

A l k a l i n i t y  CaC03 
Chloride C l  
Fluoride F 
sulphate So4 

Nutr ients  

Annonia Nitrogen 
N i t r a t e  Nitrogen 
N i t r i t e  Nitrogen 
Tot. Ois. Phosphate 
ortho-Phosphate 
Total Phosphorus 

Cyanide 

Total Cyanide CN 

Total Metals 

Aluninun T-Al 
Antimony T-Sb 
Arsenic T-As 
Barium T-Ba 
B e r y l l i u n  T-Be 
B i s m t h  T-Bi 
Boron T-B 
Cadniun T-Cd 
Calcium T-Ca 
Chrmiun T-Cr 
CDbalt T-CO 
Copper T-cu 
I r o n  T-Fe 
Lead T-Pb 
Magmsium T-Mg 
Manganese T-Mn 
Mercury T-Hg 
Molybdenum T-Mo 
Nickel  T-Ni 
Seleniun T-Se 
S i l i c o n  T-Si 
S i l v e r  T-Ag 
Strontium T-Sr 
Uranium T-U 
Vanadium T-V 
Zinc T-2n 



Bond Gold C a d  Inc. 
Red Mourtain Project 
Uater Qua l i t y  Program 
May 21, l W l  (conrid) 

S i t e  Umber 

Dissolved Metals 

Akunimm 
Antimony 
Arsenic 
Bariun 
Bery l l iun  
Biynuth 
Boron 
C a d n i u n  
Calciun 
Chroniun 
C o b a l t  
Copper 
1 ron 
Lead 
Magmsiun 
Manganese 
n0kyMemm 
Nickel 
Potassiun 
Seleniun 
S i l i c m  
Si lver  
Sodiun 
Strontiun 
Uraniun 
Vanadi un 

0-U 
D-V 

Zinc D-Zn 

F i  Le: Hl231\UATER\MAY91 .UK3 



BOUO GOLO UNbDA INC. 
RE0 lKXlNTAlN PROJECT 

UATER MlALITY PROGRAM 
OCTOBER 29, lW1 

UATER QUALITY STATIONS 

X2 f i  a4 IK #8 S i t e  Nunber 

PARAMETER 

Physical Tests 

C w d w t i v i t y  mhoslcm 
Total Oissolved Sol ids 
Hardness CaC03 
pn 
Total Suspended Sol ids 
Turb id i t y  NTU 

Anions 

A l k a l i n i t y  Cat03 
Chloride CL 
F l w r i d e  F 
Sulphate So4 

Nutr ients 

m i a  Nitrogen 
N i t r a t e  Nitrogen 
N i t r i t e  Nitrogen 
artho-Phosphate 
Total Oiss. Phos 
Total Phosphorus 

Cyanides 

Total Cyanide CN 

Total Metals 

A l m i n m  1-A1 
Antimony 1-Sb 
Arsenic T-As 
B a r i m  T-Ba 
Beryl l im 1-Be 
B i w t h  1-Bi 
Carfnim 1-M 
C a l c i m  T-Ca 
C h r m i m  T-Cr 
Cobal t 1-Co 
Copper T-CU 
l ron T-Fe 
Lead T-Pb 
Magnesim 1-Mg 
Manganese 1-Mn 
Mercury 1-Hg 
Molybdenun 7-Mo 
Nickel 1-Ni 
Se len im 1-Se 
S i l ve r  1-A9 
S t r o n t i m  1-ST 
U r a n i m  1-U 
Vanadim 1-V 
Zinc 1-Zn 



Bord Gold Canada I n c .  
Red Mwntain Project 
Uater Quali ty Progrm 
October 29, 1991 (cont'd) 

S i te  Nuher X I  U2 Y3 Y4 Y5 Y8 #9 XI0 #6 

Dissolved Metals 

Alunirwn D-AL 
A n t i m y  D-Sb 
Arsenic 0-1s 
Barium 0-Ba 
Beryl l ium D-Be 
BiMuth D-Bi 
c h i u m  D-Cd 
Calcium D-Ca 
Chraium 0-Cr 
Cobalt 0-co 
Copper 0-Cu 
I ron  D-Fe 
Lead D-Pb 
Magnesium D-Mg 
Mangame 0-Mn 
nol!h&nun 0-MO 
Nickel 0-Wi 
Potassium 0-K 
Selenium 0-Se 
Si lver  0 - ~ g  
sodiun 0-Wa 
Strontium 0-Sr 
Uranium D-U 
Vanadium D-V 
Zinc 0-Zn 

-- 

Fi le: H123l\Uater\Oct91 



APPENDIX D-2 

WATER QUALITY 
ENVIRONMENT CANADA 



RECEIVED MAR 2 6 1992 

WATER OUALITY MONITORING DATA 

Enclosed please find the data printouts which you' requested from 
the Environmental Surveys Branch of Environment Canada. It should 
be noted that not all of this data has been verified. As a result, 
it is possible that there may be some errors in the printouts. 

When reviewing the data, you should be aware of the following: 

- Data which is flagged with a 'Q' is presently being verified 
by Branch staff 

- Data which is flagged with an 'X' is suspected of being 
contaminated 

- Data which is flagged with an 'L' reflects values which are 
below the laboratory detection limit 

- pH values for the approximate period of May, 1987 - May, 
1988 are currently under review, as they are somewhat lower 
than the rest of the pH data. As a result, these values 
should be used with caution. 

Please call us if you have any questions regarding the data. 

Environmental Operations Division 
Environmental Surveys Branch 
Inland Waters Directorate 
Pacific and Yukon Region 
224 West Esplanade 
North Vancouver, B.C. 
V7M 3H7 

Envoronrnent Enwonnemenf 1+1 Canada Canada 
Made f r m  recovered malerlalr @- Faml oe papers recuperer 
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