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SUMMARY 

Water quality monitoring \\'as performed during 1996 in accordance with Water License lN89-00 l. This 
report is the required annual report. The required biological and geotcchnical 111onitoring progra1ns \Vere 
carried out and the full consultant reports arc included or attached. 

During 1996, the concentrator plant processed ores nlined frocn the Grurn and Vangorda Open Pits. 
Tailings and process 'vater '"ere deposited in the n1incd out Faro Nlnin Pit \Vi th the exception of infrequent 
and short duration upset conditions \Vhen tailings \Vere deposited in the Do,vn Valley Intennediate Pond. 
The backfilled Faro Zone II Pit was dewatcred into the Faro Main Pit in order to prc\'ent metal rich 
ground\vater seepage frorn entering the North Fork of Rose Creek. 

Work on the Water Recycle System from the Faro Main pit to the mill was started in 1996 and is 
scheduled for completion during 1997. 

\Yater quality at the t\VO effluent discharge locations (Cross Valley Pond outtlo\v and Cross Valley Dam 
seepage) \Vas in co1npliance \vi th the exception of infrequent ininor and isolated exceedances. There \Vas 
no eYidence of surface \Yater conta1nination in the area of the Zone II Pit and seepage fron1 the rock 
dumps remained in the neutral pH range. 

No influences on the \Yater quality in Anvil Creek (approxi1nately 26 kn1 do\vnstream) resulting fron1 
1996 rnining activities \vere observed during 1996. 

Seepage and ground,vatcr rnonitoring progran1s per the existing Schedule ;D' \Vere pcrfonned during 
1996. The application for license amendment currently under review includes an updated and revised 
Schedule 'D'. 

A piezometcr installation program was completed which accomplished several goals: preYiously destroyed 
sampling wells i_n the Down Valley aquifer were replaced. new piczometers were installed in the 
Intermediate Dain e1nbank1nent for geotcchnical inonitoring (static \Yater levels), and ne\V san~pling \veils 
were installed around the perimeter of the Faro rock dumps to improve the information collected relating 
to closure planning and seepage 1nonitoring. 

An update to the previously filed (June 1995) application for licence amendment was filed in July 1996 
which included a number of 'housekeeping' amendments. The application was screened. interventions 
and responses were filed and a Water Board hearing was held in November 1996. An amended licence 
(#5) was received from the Water Board which extends the term of the Licence to the end of May 1997. 
This is intended to provide the Water Board with adequate time to review the complete amendment 
package. 

The Integrated Comprehensive Abandonment Plan and the Faro Environmental Management Plan for 
Temporary Closure were filed with the Water Board on November 29, 1996 as per the proposed licence 
amendments. The Tailings Reprocessing Feasibility Study was filed with the Water Board on January 3, 
1997 as per the proposed licence amendments. 
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1. INTRODUCTION 

Pursuaut to section l5 or the regulations and Part A. Section 8 oriicensc IN 89-00 L AnYil Range Mining 
Corporation has prepared this annual report detailing \Yater quantities used during the year and an 
interpretation of trends and variations in the \Yater qualily data. 

This report presents results of\rater quality 1nonitoring per Schedule A. A report prepared by Laberge 
Environmental Services on the biological studies required under Schedule 8 is included. A report 
prepared by Golder Associates on the gcotechnical investigations required under Schedule C is attached 
under its own cover. Schedule D or license INSY-00 l is out or date and much of the work originally 
contemplated has been completed. A proposed revision to schedule D has been submitted to the Water 
Board but no decision has been inade on it's inclusion in the license. 

During 1996. open pit 1nining operations \Vere carried out on the Vangorda Plateau in the Gru1n and 
Vangorda pits but there \\'as no 1nining on the Faro site. The ore fro1n the Vangorda Plateau \Vas passed 
through the Faro concentrator plant \Vhere t\YO 1nineral concentrates \verc produced. 

\Yater for processing and do1nestic uses \Vas dra\vn fro1n Rose Creek as has been the established operating 
practice. Tailings fro1n 1nill operations \Vere deposited in the 1nincd out Faro Pit. Tailings \Vere 
discharged to the Down Valley impoundment only during rare upset conditions in the mill as allowed by 
license IN89-00 l. 

The \vatcr recycle systc1n from the Faro Pit to the 1nill for processing \Yater supply \Vas approxirnately 
50(Xi installed at year end. The \\'atcr level in the pit is projected to reach the required puinping elevation 
in 1997. 

The pumping well in the backfilled Zone II pit was operated during l 996 to maintain the water level in 
the backfilled Zone II pit within the acceptable range. Water from the Zone II pit was pumped into the 
Main pit. 

Surface drainage from the Faro rnine site and some seepage frorn the Niain and Intermediate rock du1nps 
reported to the Do\VO Valley tailings i1npound1nents (no\v unused for tailings deposition) \Vhere \Yater, 
prior to discharge. was treated by addition of lime slurry in the Intermediate Dam spillway followed by 
settling in the Cross Valley Pond. 

The overall site configuration and a listing of \vater inonitoring locations are given in Figure 1.1 and 
Table LL 
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X2 
X3 
X4 
XS 
X9 
XIO 
XII 
Xl2 
Xl3 

Xl4 
Xl6a 
Xl6b 
Xl7a 
Xl7b 
Xi Sa 
XI Sb 
Xl9a 
Xl9b 
xw 
X2la 
X2lb 
X22 

X22b 

X22c 

X23 
X24a 
X24b 
X25a 
X25b 
X26 
BH-1, BH-2, 
BH-3, BH-4 
R4 
R5 
R6 
R7 
RS 

R9 
RIO 
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TABLE I.I 
WATER QUALITY MONITORING LOCATIONS 

SAMPUNG ST A TION 
North Fork of Rose Creek at road bridge. 
Rose Creek at freshwater pumphouse. 
Intermediate dam decant. 
Cross Valley dam decant. 
Tailings Line to Tailings Pond. 
Rose Creek diversion canal belO\V \veirs. 
Seepage !Tom north toe of the Cross Valley dam. 
Seepage from south toe of the Cross Valley dam. 
Combined seepage flows downstream from the cu[ven and upstream of confluence 
with the decant. 
Rose Creek after mixing dov.rnstream of the diversion co.nal confluence. 
Groundwater monitor well - Kl at depth of 5m. 
Groundwater monitor well - Kl at depth of30m. 
Groundwater monitor well - K2 at depth of 5m. 
Groundwater monitor well - K2 at depth of20m. 
Groundwater monitor well - K3 at depth of I Om. 
Groundwater monitor well - K3 at depth of20m. 
Groundwater monitor well - K4 at depth of l2m. 
Groundwater monitor well - K4 at depth of27m. 
Ground\vater monitor well - KS. 
Groundwater monitor well - K6 at depth of !Om. 
Groundwater monitor well - K6 at depth of27m. 
Discharge from Faro #1 pumps. ivfay be discontinued upon commencement of main 
pit discharge. 
Main Pit water. This station shall be added upon commencement of tailings deposition 
into the main pit and may be discontinued upon commencement of discharge from the 
main pit. 
Main Pit at point of discharge. This sampling station shall be added upon 
commencement of Nfain Pit discharge. 
Pit drainage at toe of waste dumps. 
Groundwater monitor well Intermediate Dam, North Abutment - shallow. 
Groundwater monitor well Intermediate Dam, North Abutment - deep sample. 
Groundwater monitor well Intermediate Dam, South Abutment - shallow. 
Groundwater monitor well Intermediate Dam, South Abutment - deep sample. 
Zone II pit water. 

Boreholes southeast of Zone II pit, west of North Fork of Rose Creek. 
Rose Creek just above Anvil Creek. 
Anvil Creek just below the confluence of Rose Creek. 
Anvil Creek immediately upstream of Rose Creek. 
North Fork of Rose Creek upstream of the confluence with the Faro diversion. 
North Fork of Rose Creek, 900 metres downstream of confluence v.ith the Faro 
Creek diversion. 
North Fork of Rose Creek, adjacent to BH-1 and BH-2. 
North Fork of Rose Creek, l 00 metres upstream !Tom maximum elevation of 
water impounded behind the North Fork rock drain. 
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2. WATER USE 

2.1 FRESH WATER SUPPLY SYSTEM 

The \vatcr supply systcin \vas unchanged frorn previous years. \Yater is supplied fro1n the Pu1nphouse 
Pond located near the connncncc of the Sonlh and North Forks or Rose Creek. The pond can be supplied 
fro1n three sources: 

1. Waler stored in the fresh water reservoir which is recharged from the South Fork of Rose 
Creek. Sarne control of the reservoir \Vas exercised \vith the use of stoplogs across the 
oYcrCTo\V spilhvay. \Vithdnnval of reservoir storage \vatcr is through control valves and a 
conduit, located at the base of the reserrnir dam (riparian ontlct). 

2. The North Fork of Rose Creek. Flow may be directed through its' natural channel into the 
Pumphousc Pond. Alternately, now may be diverted around the Pumphouse Pond. 
Typically, the diversion around the Pu1nphousc Pond is used during the spring and surn1ncr 
seasons in order to rninirnizc sedirnentation into the pond. 

3. Two groundwater wells, PW3 and PW6. localed in the Rose Creek valley near the 
Pumphousc Pond. 

2.2 FRESH WATER USE 

During 1996, the fresh \Vater reservoir \vas the n1ain source of recharge for the Pumphouse Pond. During 
the winter months, supplementary waler was obtained from the diversion of the North Fork of Rose Creek 
and the two water supply wells in order to conserve water stored in the Freshwater Reservoir. . 

The two groundwater wells (PW3 and PW6) supply water at a combined rate of0.12m3/s. With these 
supplementary sources combined with water from the reservoir, overflow from the pumphouse pond to the 
Rose Creek Diversion Canal was maintained above the minimum allowable now of0.076 m3/s for the 
entire year \Vi th the possible exception of a short period during late \vinter/early spring 1996 \Vhen a 
trench excavated in the lo\ver reach of the Rose Creek diversion channel failed to identify adequate flo\V. 
It is possible, however, that flow was subsurface at this location. 

The fresh water consumption for 1996 is based on a pumping rate of 370 Lps (5865 USgpm) at an 
estimated 88% operating time for the year. The total estimated water use for the year was 10.3 million m3 

al an average rate of28,250 m3/day. The primary water use in the mill is for grinding and flotation. 
Daily process water consumption varies with ore feed tonnage. A relatively small volume of water is 
treated and used for domestic purposes. 

Water License IN89-001 limits annual water consumption to 1.538 x 107 m3 per year and 4.29 x 10'1 
111

3 

per day. Both annual and daily consumption were below license limits. 

2.3 EFFLUENT DISCHARGE 

Water used in mill and other surface operations was pumped to the mined out Faro Pit along with mill 
tailings. There \Vas no surface discharge and no appreciable ground\vater discharge from the Faro Pit. 
Hydrogeologicaf investigations have shown that the largest potential groundwater flow from the Faro Pit 
is into the backfilled Zone II Pit The Zone II Pit is dewatered back to the Faro Pit Domestic ·sewage 
water is passed through a series of settling tanks and ll1e decant nows into the Old Faro Creek channel 
below the mill. 

ANVIL RANGE lvlining Corporation 
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Surface water discharge to the Down Valley area during l 996 which related directly to mine operations 
included seepage from the main waste dumps via location X23. occasional short duration discharges of 
1nill tailings as allo\vcd in the Licence. and \Vater used to carry li1nc as slurry to the Intern1cdiatc Da1n 
spillway for water treatment. Other sources of water to the area were possible seepage from the Rose 
Creek Diversion. flow in Guardhouse Creek. direct precipitation. and local runoff. 

There are two effluent discharge streams from the tailings impoundmcnt area. Site Xj. outflow from the 
Cross Valley Pond and site Xl3. seepage from the Cross Valley Darn. The outflow al Xj consists of a 
syphon pipe as well as a spillway for surface water. Syphon outflow from the Cross Valley Pond at Xj 
was continuous through l 996 with the exception of the period from May 30 through Aub'USt 22. The total 
Yolumc of,vater discharged via XS during 1996 \Vas 2.2 1nillion rn3

. 

Seepage flo\VS at Xl3 rc1nained generally constant throughout the year \Vith an average of .053 111
3/sec. 

Total seepage from this site as determined from the monthly averages was l. 7 million m3
. 

The total discharge from the tailings impoundment during 1996 (combined Xj and Xl3) was 3.9 million 
!DJ. 

2..1 FARO MAIN AND ZONE II PITS 

Nearly all tailings from mill discharge during 1996 were discharged into the Faro Pit. The total estimated 
water contained in the tailings slurry was 10.0 million m3

. This was calculated from the total fresh water 
drawn from Rose Creek less that used for domestic purposes (avg. 60.j m3/day) since domestic sewage 
water is not pumped to the Main Pit. The net effect of moisture gain through ore feed and moisture loss 
through concentrates is relatively small and has not been included. The total quantity of tailings solids 
pumped to the Main Pit during 1996 was -l.3million tonnes or 2.3 million m3 (assuming dry density of l.9 
t/m3

). 

Water is pumped from the Zone II Pit into the Faro Pit. The total volume pumped during 1996 was 
estimated at up to 7j,OOO m3 based on recorded pump hours and an average pumping rate of0.024 m3/s 
(37j USgpm pump capacity). 

The total net volume of material entering the Main pit is accurately tracked via the elevation rise in water 
level. The water level elevation relates to a pit volume determined for that elevation from previously 
performed pit surveys. The total net volume entering the pit includes the sources described above 
(tailings slurry, tailings solids, Zone II dewatering) as well as direct precipitation, evaporation, local run 
off, seepage inflow and seepage losses. The average filling rate in the Main pit for 1996 was 38,200 
m3 /day or 13. 9 million m3 total for the year. 

This indicates that the net volume of water entering the Main pit from direct precipitation, evaporation, 
local run off, seepage inflow and seepage losses wasl.3 million m3 for the year (avg. 3600 m3/day). 

2.5 ROSE CREEK AT Xl-1 

The water level at location Xl4 in Rose Creek downstream of the mine discharges at Xj and Xl3 was 
monitored during 1996 using a pressure transducer and datalogger. Readings of the water level were 
taken at lj minute intervals. These readings were downloaded from the datalogger and then converted to 
equivalent discharge rates using a rating curve first developed in 1992 and amended in 1996 as part of the 
Integrated Comprehensive Abandonment Plan. Spot flow measurements were also taken during l 996 to 
verify the ratings curve. 

ANVIL RANGE Mining Corporation 
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Figure 2. l presents the daily discharge record for location Xl4. as reconstructed from the datalogger 
information. The spot l1ow measurements are also illustrated. The brief gap indicated on Figure 2. l in 
late January/early February is due to false readings resulting from winter conditions which affected the 
pressure transducer. 

The rating curve \Vill continue to be assessed and amended, as required. in 1997. 

2.6 NORTH FORK OF ROSE CREEK AT R7 

The continuous flow recorder at R 7 was not operating properly until September l 996 when a new pressure 
transducer was installed by Laberge Environmental Services. This will require the compilation of a new 
stage-discharge curYe since the ne\v transducer is not in exactly the sa1ne location as the previous 
(malfunctioning) transducer. 

Therefore, no continuous flow data will be available for R7 until some time in 1997 when an adequate 
stage-discharge curye is developed from a series of spot flow measurements cov·ering a range of flow 
conditions. During 1997. the curve will be prepared and, at that time. all available data logger 
information will be transposed into flows. 

The spot flow measurements performed at R7 during 1996 are listed in Appendix I. 

ANVIL RANGE lvlining Corporation 
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J. WATER QUALITY MONITORING PER SCHEDULE 'A' 

J.I OVERVIEW OF WATER QUALITY MONITORING PROGRAM 

Schedule A requires the collection of sarnples fro1n various sites around the inine. 1nill and tailings areas. 
These sites arc listed in Table 1.1 and illustrated on Figure I. l. All samples collected were grab samples. 
Analyses were carried out by CaYcndish Laboratory Ltd. with quality control samples occasionally 
analysed by Quanta Trace Laboratories. 

The t\\'O surface discharge points fro111 the Faro rnine site arc XS and Xl3. Cross Valley Pond outflo\v and 
collected seepage from the Cross Valley Dain. respectively. Surface drainage fro1n the 1ninesitc passes 
through the Do\vn Valley Tailings facility to be discharged at one of the t\vO sites noted above. The largest 
regularly 1nonitored input to the tailings facility is X23 in the old Faro Creek channel belo\v the nu1in rock 
dump. All inflows arc not monitored indiYidually but collect behind the Intermediate Dam. Site X4 is the 
decant fro1n the Intenncdiate Dain and provides infonnation on the quality of surface \Vater in the Do\vn 
Valley syste1n. 

The 1996 \Vater quality data as required by the Licence is listed in Appendix l \Vith annual suznmaries for 
each para1nctcr. Data collected in excess of the Licence requirc1nents is included in Appendix 2 as 
pm·iously submitted in monthly reports. 

Groundwater Wells PW4 and PW5 nre located immediately upstream of the tailings impoundment and 
\Vere intended to be utilized as a supplc1nental \Yater supply lo the ptunphouse pond. These \Vells \Vere not 
used during 1996 and, therefore. no water quality information was collected. 

3.2 FARO PITS AND ROCK DUMPS (X22, X23, X26, BHl, BH2, BH~) 

Water quality in the Faro Main Pit is monitored at location X22. Regular sampling at this location was 
initiated in June· 1996 once the in-pit water level had risen to a point where safe access to the water could 
be attained. In general, the results showed eleYated metals and sulphate at neutral pH which is 
representative of buffered acid rock drainage. This type of water chemistry is anticipated for this location 
giYen the presence of mineralized rock dumps and pit \Valls in the drainage area and the inflo\v of lin1e 
treated tailings slurry. The concentration of total zinc ranged frorn 3.3 lo 7.8 mg/L and pH ranged frorn 
G.5 to 7.8 during 1996. Sulphate levels during 1996 ranged from 531 to 741 mg/L. The concentration of 
total ammonia was elevated above background (0.1 to 1.4 mg/L in 1996) due, likely, to leaching of 
residual blasting agents from surrounding rock dumps and tailings slurry. 

Water chemistry in the Main Pit is thought to be undergoing a period of stabilization resulting from the 
relatively rapid filling of the pit with water. Once the water level in the pit reaches the pumping levels 
and the water recycle system is operating in 1997. water chemistry should stabilize due to reduced 
flushing of pit walls. The current water chemistry is also reflective of a significant inflow of alkaline 
tailings slurry (ph-10) and some clean water inflows. A detailed depth sampling of the Main Pit was 
performed by DIAND Water Resources in October. 

Water quality in the backfilled Zone II Pit is monitored at location X26, which is water pumped from the 
Zone II Pit into the Main Pit. Water quality was monitored six times during 1996. In general, the results 
showed elevated metals and sulphate at neutral pH as obscITed in the Main Pit. However, water quality 
was poorer in the Zone II Pit due. likely to a lower proportion of clean water inflows. The concentration 
of total zinc ranged from 50.0 to 66.8 mg/Land pH ranged from 5.9 to 6.5 during 1996. Sulphate levels 
rlnrin:J ! 996 r~nged fr()1n 1426 tri 1 X..10 mgfl. T11P CAncentr1ti0n of t()tr1J ·uninoni~1 \Vas elevated above t!'.e 
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levels observed in the tv1ain Pit ( 1.3 to 2.0 rng/L in 1996) due, likely, to leaching of residual blasting 
agents frorn surrounding rock d1unps. 

The available data suggest that the \Valer quality in the Zone II Pit has been generally consistent since 
sa1npling began in 1991. Neither increasing nor decreasing trends arc currently e\'ident for pf-I, sulphate 
or zinc. This indicates that leaching of contaminants fro1n surrounding \vastc rock and pit \Valls is 
continuing at a steady pace. Further, this data 1nay be suggesting that any expected increase in 
contarninant leaching is being held in check by partial flooding or the pit \Valls and sorne \vaste rock. The 
a\'ailablc longer tcnn data for zinc and sulphate arc illustrated on Figures 3. I and 3.2, respectively. 
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FIGURE 3.1 ZINC AT X26 
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FIGURE 3.2 SULPHATE AT X26 
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Surface seepage from the rock dumps is sampled at X23 located in the old Faro Creek channel where a 
large portion of the seepage from the Main and Intermediate rock dumps is collected. This water is 
passed into the Intermediate Impoundment and receives treatment prior to discharge. Water quality is 
typical of buffered acid rock drainage with elevated metals and sulphate at neutral pH. The pH at X23 
ranged from 6.5 to 7.4 during 1996 with a range in total zinc concentration from 21.8 to 30.5 mgfL. The 
concentration of total ammonia was slightly elevated above background (0.2 to 0.7 mg/Lin 1996) due, 
likely, to leaching of residual blasting agents from surrounding rock dumps 

The \Vater quality at X23 is notably consistent over the year \Vith narro\v ranges in metal concentrations as 
compared to other sites. Over the longer term, water chemistry is also generally stable. Concentrations of 
iron and copper are relatively low and the concentration of copper at X23 during 1996 was within the 
maximum allowable discharge limit of 0.20 mgfL (total). 

ANVIL RANGE Mining Corporation 

r 



Faro 1996 r"lnnua/ Report Page 10 

A stepped increase in sulphate at X23 is observed from around 1500 mg/L prior to abont 1991 to around 
2500 tng/L during and after l 993 as illustrated on Figure 3.3. There is a gap in the san1pling record 
during 1992. The lo\v 'troughs' in sulphate concentrations during early 1987 and second half 1989 n1ay 
be related to de\vatering of the Faro ivlain Pit \Vhich \Vould have resulted in so1ne \Vatcr passing location 
X23. 

The longer tcnn trend in total zinc concentration at X23 is not clear although a curve 1nay be observed 
\Vith zinc levels increasing fro1n an annual average of2l.3 rng/L in 1988 to an annual average of79.1 
rng/L in 1993 follo\vcd by a dccre~1se to an annual average of 26.0 1ng/L in 1996. The longer tenn zinc 
trend is illustrated on Figure 3.4. Lo\v concentration 'troughs· arc visible for zinc as they arc for sulphate 
although not as clearly for zinc. 

The available flow information for X23 indicates that flows prior to 1992 were highly variable and peaks 
\\ere obscr\'cd as high as 17.5 Lis (litres per second) as illustrated on Figure 3.5. This is in sharp contrast 
to the rnore co1nplete flo\v record observed during and after 1995 \Vherc Ilo\VS are generally consistent at 
around 2 L/s. The flo\v record 1nay be indicating that additional sources of\vatcr (including, possibly, 
dewatering of the Faro Main Pit) passed location X23 prior to 1992 which are no longer present If this 
indicalion \Vere correct. then it \\'Ould support the concept that operations de\vatering of the Faro Main Pit 
prior to 1992 could have had the effect on zinc and sulphate concentrations described above. 
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FIGURE 3.5 FLOW AT X23 
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Shallow groundwater seepage between the Zone II Pit and the North Fork of Rose Creek is monitored 
regularly at piezo1neters BHl. BH2 and BH4. Piezoinetcr BH3 \Vas darnaged at sorne time in the past and 
is no longer operable. The static water levels in these piezornetcrs are below the leYel of Rose Creek. 
Piczornetcr BH2 is closest to the Zone II Pit and BH4 is closest to the North Fork of Rose Creek. 

The water quality in BH 1 and BH2 are similar and show slightly elcYated metals in a pH range which is 
slightly acidic to neutral. During 1996, dissolved zinc concentrations in BHl and BH2 ranged from 0.6 to 
3.5 mg/L in a pH range from 5.9 to 6.7. Each of BHl and BH2 have one set of results which show metal 
concentrations \vell above the range norrnally experienced and arc considered anornalous at this tirne. In 
tenns of dissolved zinc, these anornalous results \Vere 29.9 rng/L at BHl on July 17 and 12.3 Ing/Lat BH2 
on October 25. 

\Vater quality in BH.f is niarkedly different fro1n that at BHl and BH2 \vith greater nietal concentrations 
and lo\ver pH. During 1996, the concentration of dissolved zinc in BH4 ranged from 4.0 to .fl.3 nig/L in 
a pH range of 3.6 to 5.7. 

The reasons for the difference in water quality between BH1/BH2 and BH4 are not well understood but 
may relate to the history of events in this area which includes surface flow of contaminated water and 
erosion of upstrean1 1nineralized areas. These events \Vere of sufficient magnitude that long term irnpacts 
on local water quality arc possible. For example, it is possible that contaminated seepage from a past 
overflo\V from the Zone II Pit is continuing to migrate and that the contaminated "plume" has passed BHl 
and BH2 but not BH-L 

[tis important to cross reference the water chemistry in piezometers BHl, 2 and 4 with surface water 
quality in the North Fork of Rose Creek (R7 through RIO) because the surface water quality data shows 
that there is currently no observable impact in Rose Creek from the elevated levels of contaminants 
observed in the piezometers. 

3.3 INTERMEDIATE POND (X4) 

Since tailings deposition ceased in the Down Valley Tailings facility there has been an increase in zinc in 
water flowing through the facility. This is due to the decrease in alkalinity previously added to the tailings 
pond via the tailings slurry. To reduce zinc to acceptable levels, water treatment was started in l 992. 
lnitially, lime slµrry was trucked to the facility and added to the Intermediate Dam spillway or the syphon 
decant. During 1994 sodium hydroxide was added for a short time. In 1995, a new method of delivering 
lime slurry was successfully adopted. The slurry was mixed in the mill and piped to the Intermediate 
Dam spillway in a 3 inch plastic pipe. This successful treatment method was utilized during 1996 from 
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late ;\pril through to No\·ernbcr. The increased pH causes 1netals to precipitate as 1nctal hydroxides and 
settle out in the Cross Valley Pond. 

The concentration of total zinc at X4 ranged fro1n 4.3 to 6.8 1ng/L during 1996 excluding one 
ano1nalously lO\V concentration of 0.46 1ng/L. The long tenn trend in zinc concentrations is illustrated on 
Figure 3.6. 

FIGURE 3.6 LONG TERM ZINC AT X4 
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There arc no major sources of suspended solids to the Intennediate Pond. Water at X23 (old Faro Creek 
channel) \Vas generally clear during 1996 \vith less than 8 1ng/L suspended solids \vith t\vo exceptions 
only on April 9 (41 mg/L) and December 19 (24 mg/L). During mill upsets, additional suspended solids 
enter the impoundment via the X23 ditch as allowed in the license. This ditch flows to the north east 
corner of the Intermediate Impoundment and is often cloudy. During heavy precipitation, sheetflow off 
the stripped areas adjacent to the Down Valley impoundments represents an additional short lived source 
of suspended solids. The suspended solids load entering the Intermediate Pond is clarified prior to being 
discharged to the Cross Valley pond as shown by the low concentrations at X4 which were less than 9 
rng/L during 1996 \vith one exception at 94 n1g/L during freshet on April 23. 

There are no 1nonitored sources of lo\v pH (acidic) \vater to the tailings in1poundment. Location X23 
shows a near neutral pH. Precipitation on the tailings surface likely adds considerable acidity as puddles 
on the surface can have low pH. Despite the potential for low pH to develop in the impoundment this is 
not apparent at X4 (range during 1996 from 6.2 to 8.0). This is thought to be due partly to the alkalinity 
of runoff water in the area, the transport of alkalinity into the impoundment with occasional tailings 
discharges and the leaching of stored alkalinity in the tailings behind the Intermediate Dam which have 
not yet become strongly acidic at the surface. The long term trend in pH is illustrated on Figure 3. 7. 

Anunonia input to the tailings impoundment at X23 has been relatively constant \Vith an average during 
1996 of0.50 mg/L. The breakdown of small quantities of residual cyanide in the impoundment could be 
an additional source of ammonia. Ammonia would also be added to the tailings area by occasional 
discharges from the mill. Ammonia levels at X4 are lower than the monitored input at X23 but it is 
unclear if this is due to degradation of am1nonia or dilution. The range in ammonia concentrations at X4 
during 1996 was from 0.05 to 0.32 mg/L with an average of0.21 mg/L. 

ANVIL RANGE Mining Corporation 



1.-'aro I 996 .-lnnua/ Re ort 

FIGURE 3.7 LONG TERM pH AT X4 
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3.4 FINAL EFFLUENT (XS AND X13) 

The analytical results receiYed for sarnples at XS and Xl3 shO\V that these discharges \Vere \Vithin the 
rnaxirnurn allo\vable concentrations \Vith only rare excursions. Fit,'ll.res 3.8 and 3.9 shO\V pH and total 
zinc. respectively. during 1996 for both XS and X13. 

All quarterly bioassays performed during 1996 for locations XS and X 13 were passed. All of the three 
bioassays performed for XS (fourth sample not required due to no ilow for three months) and three of the 
four bioassays performed for Xl3 were non-lethal (no mortalities) and the fourth bioassay for X13 had a 
result of> l 00% concentration with 90% survival over the 96 hour test. The bioassays were 96 hour LC5o 
tests using rainbo\v trout. The bioassay results for September (XS and X 13) rnay be questionable given an 
unintentional and atypical delay between sampling and analysis. The analysis protocol calls for beginning 
the test within S days of sampling and, in September, a delay of 6 days occurred. The situation was 
discussed \vith DIAND \.Yater Resources and Environ1nent Canada personnel. All bioassay test results are 
included in Appendix 3. 
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FIGURE 3.9 1996 EFFLUENT ZINC 
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Discharge from the Cross Valley Pond was suspended on May 30 due to elevated concentrations of total 
zinc. In -House analyses for extra samples collected on May 29 and 30 showed OA6 and 0.54 mg/L total 
zinc. respectively. External results for May 29 later showed 0.65 mg/L total zinc. Depth sampling on 
June 24 and June 28 indicated a zinc gradient increasing \Vith depth although all zinc concentrations (in­
house) \Vere foufld to be less than 0.50 rng/L. The zinc gradient did not persist as \Vas obsenred during a 
detailed depth sainpling prograrn on July 31. It is belieYed that the te111porary increase in zinc. 
concentrations \vas due to the pond turning over. 

The concentration of total arsenic at X5 \\·as slightly greater than the 111axin1u1n allo\vable concentration 
of dissolved arsenic (0.05 mg/L) on one occasion in l996. The level was 0.10 mg/Lon December l9. 
Analysis was performed for total rather than dissolved arsenic in order to maintain analytical consistency 
with other parameters. The elevated concentrations did not persist and no further investigation was 
required. All analyses for dissolved arsenic which were performed during 1996 (during May) were less 
than 0.02 mg/L. 

The concentration of ammonia at Xl3 was greater than the maximum allowable concentration (1.0 mg/L) 
on nine occasions during 1996. The greatest of these occasions \vas a concentration of 1.30 rng/L on 
Scpte1nber 3. The average ammonia concentration at Xl3 in 1996 \Vas 0.83 rng/L. Ammonia at Xl3 may 
follo\v a seasonal cycle \Vith higher levels generally occurring during \vinter \vhen surface ponds are ice 
covered and \Vater teinperature is at or near freezing. The concentration ofainrnonia at Xl3, ho\vever, is 
higher than at either X~ or XS. This may be due to the lower potential for degradation in the subsurface 
regime. 

3.5 ROSE AND ANVIL CREEKS 

3.5.1 North Fork of Rose Creek (R7, RS, R9, RlO, X2) 

The potential for surface water impact from seepage from the Zone II Pit and the north east rock dumps is 
monitored at locations R7 through RIO in the North Fork of Rose Creek. The water quality results for 
these locations show no observable presence of contaminated seepage. None of pH, sulphate or total zinc 
display any increasing trends from R7 to RIO. The concentration of total zinc at the upstream reference 
location (R7) was as high as 0.04 mg/Lon two occasions during 1996 (September 4 and December 9). 

The North Fork of Rose Creek is monitored at X2 prior to joining with the South Fork. The additional 
influences at X2 which may not be present at RI 0 are surface run off and seepage from the eastern portion 
of the main rock dump and the rock drain in the Vangorda Haul Road. 
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The \Yater quality at X2 during 1996 \Vas si1nilar to RlO \Vith the exception ora slight increase in the 
concentration or total zinc \vhich is in agrccrncnt \vith obserYations in previous years 

The longer tcrn1 trend of total zinc at X2 sho\YS that the zinc levels observed during 1996 arc t)rpical for 
this location. The longer term trend illustrated on Figure 3.10 indicates that zinc has varied within a 
range bct\vecn <LO l and 0.17 1ng/L since 1988 \Vi th a historical high or 0.17 1ng/L total zinc in April 
l 99.+. The concentration of total zinc at X2 ranged fro1n 0.0 I to 0.12 1ng/L during 1996 \Yi th an a\"erage 
concentration of total zinc during 1996 of ()_{)j tng/L. 

FIGURE 3.10 LONG TERM ZINC AT X2 
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3.5.2 South Fork of Rose Creek (X3) 

The south Fork of Rose Creek is monitored at location X3 which is in the pumphouse pond downstream of 
the fresh water reservoir. This location also includes the North Fork at times when the North Fork is 
required as a supplemental water source for plant operations. This location showed no impacts from 
rnining operations during 1996 \Vith metal concentrations at or near detection limits and pH in the neutral 
to slightly alkaline range. The concentration of total zinc at X3 \Vas greater than 0.03 nlg/L on three 
occasions during 1996. The concentration was 0.04 mg/Lon each of April 23 and November 21 and was 
0.05 mg/Lon December 19. These slightly elevated concentrations of total zinc correspond to higher 
concentrations observed on the same dates at upstrea1n location X2. 

3.5.3 Rose Creek Near Mine Discharges (XlO, X14) 

Rose Creek upstream of the effluent discharges at XS and Xl3 is monitored at location XlO which is near 
the bottom of the Rose Creek Diversion Canal. The canal diverts Rose Creek along the southern 
perimeter of the tailings impoundments via a constructed channel. The potential influences on water 
quality between X!O and X3 at the upper end of the diversion canal are inflows from two side creeks and 
possible lateral seepage from the tailings impoundments. The water quality at XIO is similar to that at X3 
with the exceptions of small unexplained variations in concentrations of zinc and sulphate. 

Sulphate concentrations at XIO during 1996 were slightly greater than at X3 on most occasions. The 
range in sulphate at XIO during 1996 was from 4 to 63 mg/L. The greatest increase in sulphate from X3 
to X!O was from 9 mg/Lat X3 to 63 mg/Lat XIO on June 11. The concentration of sulphate \vas slightly 
lower at XIO than at X3 on two of eight corresponding sample dates. The cause of these variations in 
sulphate concentrations is unkno\vn at this time. 
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The concentration of total zinc \Vas slightly greater at XlO than at X3 on five of eight corresponding 
sarnple dates during 1996. The zinc concentrations \Vere the sarnc on the rc1naining three occasions. The 
greatest observed increase in zinc \\'as frorn 0.0:?. to 0.08 1ng/L on October 21. The average concentration 
of total zinc at XlO for 19% was 0.04 mg/L. 

Rose Creek inunediatcly do\vnstrea1n of the conlluencc \Vith effluent discharges at XS and Xl3 is 
n1onitorcd at X 14. \Yater quality at Xl4 sho\vs the presence of ininc discharge through concentrations of 
sulphate, total zinc and anunonia \Vhich arc elevated above background. The highest concentrations of 
t hcsc para1neters correspond directly to periods of discharge frorn the cross valley pond. Sulphate 
concentrations at Xl4 during 1996 ranged frorn 28 to 503 rng/L \Vith an average annual concentration of 
222 1ng/L. The average annual and peak 1nonthi~· concentrations of total zinc \Vere 0.06 and 0.12 rng/L. 
respectively. 

The average annual and peak 111onthly concentrations of a1111nonia at Xl4 \\'ere 0.25 and 0.56 mg!L. 
respectively during 1996. These levels of total a1nmonia arc \veil \Vi thin the Canadian \Yater Quality 
Guidelines for the protection of Freshwater Aquatic Life as reproduced in Table 3.1. The Guidelines show 
that the lo\\·est recommended limit for Rose Creek would be 0. 93 mg/L for pH about 8 and temperature 
about 20° C. Th.e !,'ltidelines take into consideration the effects of temperature and pH on the toxicity and 
proportion of un-ionized a1nmonia. 

TABLE 3.1 
RECOMMENDED GUIDELINES FOR TOTAL AMMONIA (NH3) IN mg/L 

nH n 'c 5°C 10 °c 15 °c 20 "c 25 °c 30 °c 
6.50 2.5 2..1 2.2 2.2 l..19 LO-I 0.73 
6.75 2.5 2.-1 2.2 2.2 l..19 l.0-1 0.73 
7.00 2.5 2..1 2.2 2.2 1.-19 l.04 0.7-1 
7.25 2.5 2.4 2.2 2.2 l.50 LO-I 0.74 
7.50 2.5 2.-1 2.2 2.2 l.50 L05 0.7-1 
7.75 ? 0 

-.J 2.2 2.1 2.0 1.-10 0.99 0.71 
8.00 l.53 l .4-1 l.37 1.33 0.93 0.66 0.47 
8.25 0.87 0.82 0.78 0.76 0.54 0.39 0.28 
8.50 0.49 0.47 0.-15 O.H 0.32 0.23 0.17 
8.75 0.28 0.27 0.26 0.27 0.19 0.16 0.11 
9.00 0.16 (J.16 0.16 0.16 0.13 0.10 0.08 

Source: Canadian Water Quality Guidelines 

The long term trends at XI-I illustrate the beneficial effects of discontinuation of tailings discharge to the 
Down Valley in 1992. This is observed primarily through annual reductions in total zinc concentrations 
as illustrated on Figure 3.11. The annual average concentrations of total zinc at Xl4 ranged from 0.07 to 
0.12 mg/L prior.to 1992 and from 0.05 to 0.07 mg/L post 1992. 

The long tenn trends for Xl4 also sho\v a so1ne\vhat seasonal cycling of zinc concentrations at Xl4 \vith 
higher levels observed during the \Vinter seasons. The higher \Vinter concentrations are the result of lovver 
dilution flows in Rose Creek. The long term data also illustrate several significant isolated events over the 
history of the operation including the tailings spill in the mid-1970·s. 

Concentrations of total cyanide at XI-I during 1996 were less than the Canadian Water Quality Guideline 
for the Protection of Freshwater Aquatic Life of 0.005 mg/L with the single exception of a concentration 
vf0.007 ~·l·~/L Otl iVIJy 29. 
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FIGURE3.11 LONGTERMZINCATX14 
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3.5A Rose Creek at Anvil Creek I Anvil Creek (R-1, RS, R6) 

The farthest do\vnstrearn rnonitoring locations are at the confluence of Rose and Anvil Creeks 
approxi1nately 26 krn do\vnstrearn of the Do\vn Valley Tailings facility. The san1pling locations are Rose 
Creek just above Anvil Creek (R4 ). AnYil Creek just above Rose Creek (R6) and Anvil Creek just below 
Rose Creek (R5). The three locations were each sampled four times during l 996 as required in the 
Licence. 

Water quality at R4, R5 and R6 did not indicate an influence from mine activities with the possible 
exception of slightly elevated concentrations of sulphate, total copper and total zinc at R4 in Rose Creek. 
All concentrations of these parameters returned to background levels at R5 in Anvil Creek after mixing 
with clean water from upper Anvil Creek (R6). 

The concentration of sulphate at R4 in Rose Creek during the winter (February and March) was elevated 
aboYe background levels at 180 rng/L for both dates as illustrated on Figure 3.12. This is likely an 
indication of lo\vcr dilution flO\\'S in Rose Creek during the \vintcr season relative to other times of the 
year. 
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The concentration of total copper at R-l in September was elevated with respect to other levels at 0.015 
1ng/L as illustrated on Figure 3. l3. This docs not 1natch \Yith a corresponding clcYated concentration 
upstrcarn at X 1-1- but docs generally relate to the tirning of a srnall spill or copper contatninated \vater at 
the Stanchem copper sulphate plant in August. 

The concentration of total zinc at R-l was 0.026 mg/L in September which was the highest of all results 
lOr the year as illustrated on Figure 3.1-1-. The cause of this elevated reading is currently unkno\vn since 
there \Vas not a corresponding elevated concentration of zinc observed upstrca1n at Xl.+. 

Concentrations of total anunonia and total cyanide at R4 in Rose Creek \Vere at or bclo\v detection limits 
(0.05 mg/L for ammonia and 0.00 l mg/L for cyanide). 
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3.6 DOWN VALLEY GROUNDWATER QUALITY 

Groundwater in the aquifer underlying the Down Valley tailings impoundments was monitored during 
1996 at piezometers Xl6 through Xl8 located just downstream from the Cross Valley Pond. In addition, 
si:'ver1! ne\v pii:·r-r"n<::ters 'Vere installed in the D0'.'.'11 \!· 1 1!'~~· •vhic!1 ri;placC' pr~vious!y destroyP:d 
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piczomctcrs. These new piczomctcrs arc labeled 96-3A/B. 96-.JA/B/C/D and 96-58/C and rcP,lacc 
piczornctcrs X2-+, X25 and X2 l, respectively. 

Water quality in piczomctcrs Xl6. Xl7 and Xl8 has been monitored since 1981. The three piczomctcrs 
fonn a line along the approxirnate centre of the Do\vn Valley \Vith X18 closest to the Cross Valley d~un 
and Xl6 farthest. The presence of ground,vater affected by tailings seepage is evident at Xl8 as slightly 
clc\'atcd sulphate concentration although pl-I re1nains in the neutral range and zinc rernains lo\v. 

The concentrations of sulphate in the two XIS installations were 395 mg/L (shallow) and 408 mg/L 
(deep) for l\VO satnpling dates in 1996. The corresponding average 1996 concentrations of sulphate in 
Xl7 were 30 mg/L (shallo"·) and 9-lmg/L (deep) and in Xl6 were 31 mg/L (shallow) and 24 mg/L (deep). 
Q,·er the longer tcnn, it is evident that the concentration of sulphate in piezorncter Xl8NB has been 
generally increasing since 1981. The longer tenn trend for piezornctcr Xl7A/B sho\.vS that the slightly 
cleYated leYel of sulphate measured in 1996 (9-l mg/L) in the deeper installation is a new development and 
it is currently unkno\vn \vhcthcr this represents a ne\v increasing trend. Sulphate at piezo1ncter XlGA/B 
has re1nained at lo\v levels over the longer tcnn \Vith isolated spikes observed in 1987 and 1989. The 
trends for sulphate at Xl6. XI 7 and XIS arc illustrated on Figures 3.15. 3.16 and 3.17. respectiYely. 
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FIGURE 3.15 SULPHATE AT X16 
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FIGURE 3.16 SULPHl\TEATX17 
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FIGURE 3.17 SULPHATE AT X18 
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There 'verc no corresponding eleYated concentrations of zinc in any of these piezoineters during 1996 or 
over the longer term. The absence of elevated zinc concentrations 1nay be related to 1netal reduction 
1nechanisms along the flo\V path and this subject is described in greater detail in the Integrated 
Co1nprehensive Abandoninent Plan. The greatest concentration of zinc in these piezometers during 1996 
was 0.02 rng/L observed in piezometcr Xl6B. 

The water quality results for the newly installed (September 1996) piczorneters are preliminary. However. 
the initial indications confirm the results observed in piezornetcrs Xl6. Xl7 and XIS. Specifically, the 
\Yater quality shows clc,·atcd sulphate concentrations. neutral pH and low zinc concentrations. The 
highest sulphate concentration was l048 rng/L observed in piezorneter 96-4D which is located deep in the 
aquifer near the north abutment of the Intermediate Darn (replaces X2-I). The greatest concentration of 
zinc was 0.13 mg/L observed in piezornetcr 96-58 which is located at an intermediate depth below the 
Second Irnpoundrnent darn (replaces X21). The relationships of zinc and sulphate along the length of the 
Do\vn Valley aquifer belo\v the tailings itnpoundrnents is illustrated on Figure 3.18. 

The installation report prepared by Robertson Geoconsultants Inc. which describes the installation of the 
new (1996) piezorneters is attached under its' own cover. 

3.7 DRINKING WATER QUALITY 

Prior to July 1996, potable water for the Faro site was obtained by passing Rose Creek water through 
filters and an ultraviolet treatment system. In the spring of 1996, however, bacteriological analyses 
revealed that thiS system was not effective in removing coliform bacteria from the water. It is suspected 
that the ultraviolet system was undersized for the quantity of water requiring treatment. 

A chlorination system was installed in July 1996 and has been operated in parallel with the ultraviolet 
system. Coliform bacteria levels have been within acceptable levels since that time. Drinking water was 

····supplied from the Grum rninesite (groundwater supply) during the period between identification of 
unacceptable quality at the Faro site and installation of the chlorination system. 

The chlorination syste1n consists of a metering pu1np tied to an in-line flo\v meter \Vhich injects an 
industrial bleach solution (12% sodium hypochlorite) into the water line on a flow proportional basis. 

Chlorine levels are regularly monitored by Environmental Department personnel and have been kept 
within acceptable levels. Samples of drinking water arc occasionally analysed for coliform bacteria at 
He;1Jth and Welfnrc Canada ~q1,i hrivC been acceptable since in<::t~1lhltinn of the chlorinrition systen1 
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FIGUHE 3.18 DOWN VALLEY GHOUNDWATEr< ZINC AND SULPHATE 
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.J. BIOLOGICAL MONITORING PER SCHEDULE 'B' 

The biological 1nonitoring progra1n under Schedule ·B· \Vas pcrfonncd during 1996 by Laberge 
Environmental Services. The full report is inclnded in Appendix .J. Laberge Environmental SeIYiees has 
performed all of this work in the recent past and provides continuity of methodology and reporting. 

The prograrn included \Valer quality. l1o\v, strearn scdi1nent and bcnthic sarnpling. Sedi1nent san1pling is 
not a requirement of the Licence but \Vas perfonncd as a means of f11rther identifying the biological status 
of Rose Creek and the aquatic habitat conditions. 

The benthie populations present in Rose Creek immediately below the mine site were found to contain 
pollution sensitive species even though the overall abundance and diversity in this section of the creek 
\Vere lo\ver than at upstrea1n and do,vnstrcarn reference locations. This indicates that the benthic 
populations in Rose Creek arc healthy in spite of an observed reduction in abundance. The abundance 
and diversity of benthic populations recovered to normal levels at the mouth of Rose Creek (R4) and in 
Anvil Creek. 

The section of Rose Creek below the tailings area and to the mouth (R4) contains elevated sediment metal 
concentrations as co1nparcd to upstrca1n and do\\·nstream reference locations. Ho\vever, significant 
reductions in scdin1cnt concentrations of copper. lead and zinc \Vere identified \Vith respect to previous 
studies in 1983 (2 separate studies in July and September 1983). The single exception to the reduction in 
metal concentrations was at the mouth of Rose Creek (R.J) where zinc remained generally steaay from the 
1983 levels of 10201750 ppm through to the 1996 le,·el of908 ppm. This trend could be related to the 
transport and redeposition of tailings fro1n prc,·ious operational events such as the tailings spill in the 
mid-1970's. Ho,vcver, if tailings redeposition \Vas occurring, then it \vould be logical to expect 
corresponding trends in sediment concentrations of copper and lead which were not observed. 
Alternately. the trend in zinc at R-1- may be \Vithin natural variations since the zinc concentration at R6 
(background in Anvil Creek) in one of the two 1983 studies was found to be 997 ppm. 
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5. GEOTECHNICAL MONITORING PER SCHEDULE ·c• 

The geotechnical 1nonitoring progra1n under Schedule ·c' \Vas perfonned during 1996 by Golder 
Associates. The full report (2 volumes) is attached under its· own cover. 

The reconunended gcotechnical instnuncntation installed in and around the Rose Creek DiYcrsion Canal. 
the Intennediate Darn. the Cross V'allcy Dain and the Frcsh\vater Dain \Vere ineasurcd by Anvil Range 
lvlining Corporation personnel and the results \Ycre interpreted by Golder Associates in their report. A site 
visit was conducted by Golder Associates in September. 

The facilities \Vere obserYcd to be in generally good condition and a schedule \vas provided for. the 1997 
rnonitoring prograrn. A su1n1nary of the 1nost i1nportant conclusions and reco1n1ncndation fron1 the 
Golder report follows: 
• reduce the frequency of readings or gcotechnical instnuncntation due to increased confidence 

resulting from previous years data collection (schedule provided). 
• clean and upgrade seepage collection weirs below the Cross Valley Pond (completed). 
• repair the cascade section of the IO\,·er Rose Creek Diversion Canal, 
• strengthen the North Wall Interceptor ditch in two locations and improve the road crossing, 
• 1ninor restorative \Vork to the fntenncdiatc Pond outflo,v spilhvay and diYcrsion canal dyke 
• inspect the riparian outlet in the Freslnvater Dain. 

A review of the as-built configuration of the Freshwater Dam was performed by Golder Associates in 
order to identify the rnaxi1nu1n allo\vable \vater level \vhich \vould not compro1nise the geotechnical safety 
of the dam. The review is included in the Golder report and recommended that no more than six stop logs 
be placed so that the water level would remain at least 0.5 m below the top of the internal low 
permeability core and at least 2.0 m below the crest of the dam. The six stop logs were placed in October. 

Extra monitoring was performed during the fall and early winter of 1996 of the piczomctcrs in and below 
the Fresh\vater Dam. This 1nonitoring "·as in excess of the previous Golder recornmendations for 
assessing geotechnical stability but \vas dee1ned advisable in light of the placement of stoplogs in the 
outflo\v stn1cture. The results of this extra 1nonitoring are included in the Golder report and \Vere found to 
indicate no adverse gcotechnical effects resulting from placement of the stoplogs. Overtopping of the six 
stoplogs ceased ln January of 1997 as the pond level was drawn down to provide water for mill operations 
and 1ninimum flo\V requirements in the Rose Creek diversion. · 

T\vo ne\v piezometers \Vere installed into the Intermediate Dam c1nbankn1ent during September 1996 in 
order to provide the means of monitoring hydraulic pressures within the embankment and assess the 
performance of the toe drain. This is an important factor in determining the geotechnical safely of the 
e1nbankment. The preli1ninary information indicates that there are no excess \Yater pressures in the 
embankment and that the toe drain is performing as designed. Water levels in these standpipe 
piezometers will be monitored in the future as part of the overall gcotechnical monitoring program. 

The installation report prepared by Robertson Geoconsullants Inc. which describes the installation of the 
new ( 1996) piezometers is attached under its· own cover. 
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6. MINE CLOSURE MONITORING 

6.1 SCHEDULE 'D' AMENDMENT 

/\n a1ncnd1nent to Schedule 'D' has been proposed by _q_nvil Range lvlining Corporalion as part of the 
proposed amendment to License lN89-001 submitted June 08. 1995 and July 31, 1996. The proposed 
atncndrnent \Vould update the studies lo be perfonncd ~ind the reporting rcquirernents for rninc closure 
planning. 

6.2 1996 MONITORING 

A surface sampling carnpaign \vas perfonned in July 1996 as part of the seep surveys initiated in previous 
years. The sites included Faro Creek. Faro Creek DiYCrsion. North Fork of Rose Creek. Pit Walls. Upper 
Guardhouse Creek, Guardhouse Creek. and the North Wall Irnerceptor Ditch. 

The sa1npling ca1npaign \Vas perfonncd by AnYil Range lvlining Corporation. The anal:ytical results arc 
included in Appendix 5. In general, the results confinn previous indications that the Faro Creek 
Di,-ersion is unaffected by mine activities and that Upper Guardhouse Creek and the North Wall 
llllerceptor Ditch are unaffected by run off from the North West rock dump. 

Piezorneters around the Faro site \Vere rnonitored t\vicc during 1996 in lvlay and Scptcrnber by AnYil 
Range Nlining Corporation as part of the ground\vatcr surveys initiated in previous years. The analytical 
results are included in Appendix l. This piezometer monitoring program included the piezometers below 
the sulphide rock dump (1,2 and 3) and the complete set of 199.J SH-series piezometers. Piezometers 
BHl,2 and 3 (1990) are monitored monthly and are described elsewhere in this report. 

The water quality in the BH-199.J piezometers is generally as expected given the known soil and bedrock 
conditions logged during installation. The water chemistry is described in detail in the Integrated 
Comprehensive Abandonment Plan Section 4.2.13. Piczometers BH-12, 13 and l.J are of particular 
importance because they measure seepage from the northeast rock dumps towards the North Fork of Rose 
Creek. Water quality here did not indicate the presence of a subsurface flow of contaminated water. 
Surface water quality data (R7, RS and R9) confirms that there is no impact on surface water from rock 
dump seepage in this location. 

The water quality results from the piczometers below the Main Rock Dump (#1,2 and 3) showed that 
some indication of seepage frorn the rock dutnps rnay be evident in shallo\v ground\vater flo\v as slightly 
elevated concentrations of sulphate and zinc. During 1996, the maximum concentrations of sulphate and 
total zinc in the three wells were 1,371 and 0.15 mg/L, respectively. These groundwater quality results 
may relate to surface water quality in the North Fork of Rose Creek (RlO and X2) where zinc is observed 
to be slightly elevated at X2 with respect to RlO. This will be the subject of future investigations. 

Several new piezometers were installed during 1996 for the purpose of collecting information pertaining 
to closure of the mine site. These piezometers are in the Faro Creek channel near X23 below the mill (96-
8A!B), below the Main/Intermediate rock dumps (96-7), and below the east side of the Main rock dump 
near the rockfill drain in the haul road (96-6). These piezometers were sampled once during 1996 and the 
results are preliminary in nature due to the potential effects of installation work. These new piezometers 
will be incorporated into future groundwater monitoring programs. 

The installation report prepared by Robertson Geoconsultants Inc. which describes the installation of the 
new (1996) piczomcters is attached under its' own cover. 

ANVIL RANGE lvfining Corporation 



/i(1ro I 99(; _,/111111al l?eporl Page 25 

7. SITE MAINTENANCE 

7.1 GLACIATION 

There \Vere several occasions during 1996 \vhcn glaciation in creeks and dilches bcca111c an 
cnyironn1cntal concern. 

Glaciation in the Rose Creek Diversion Canal "·as rnonitored on a daily basis early in 1996. In the 
beginning of Febn1ary glaciation \vas causing \Yater no,v above the ice. The channel continued to be 
1nonitored on a daily basis and no further concerns arose. 

In lvlarch. a trench \Vas dug across the Rose Creek DiYcrsion channel in order to verify \Yater flo\Y. The 
result of this excavation was that the trench froze solid to the bottom of the channel and created an ice 
darn \vhich greatly increased the potential for ice blockage and overno,v fro1n the spilhvay during freshet. 
This did not occur but the excavation of trenches into the ice will be avoided in the future. 

[n April, the ditch which directs water from X23 and emergency mill discharges into the [ntermediatc 
Pond became blocked with ice such that water OYerflowed into the Second [mpoundrnent for 
approximately 2 weeks while the ditch was repaired. There was overflow across the Second Impoundment 
da1n and some local erosion and rilling of the crest but no significant geotechnical irnpact on the stability 
of the darn. 

The Faro Creek diversion channel beca1ne blocked \Vi th ice in lvlay and so1ne \Vatcr \Vas observed to 
overflo\v into the Faro N1ain Pit. The blockage \Vas i1n1nediatcly cleared and no significant i1npacts of this 
event \Vere identified. 

7.2 FLOW MONITORING SYSTEMS 

linportant 1naintenance \York \vas perfonncd on the fl.o\v 1nonitoring systems around the Faro mine site in 
September of 1996. The work was performed in conjunction with Laberge Environmental Services. 

The weirs and channels below the Cross Valley darn were repaired such that leakage around the weir 
plates was eliminated and the approach channels and stilling pools were cleaned out. This work was in 
accordance \Vith previous recom1nendations from Golder Associates. 

Similar repairs \Vere performed on t\vo \veirs belo\v the Fresh\vatcr Dan1. One \Veir is in the seepage 
collection channel and the other below the low level outlet gate in the Freshwater Dam. 

A new pressure transducer was installed at the continuous flow recorder at R7 in the North Fork of Rose 
Creek upstrearn of the Faro Creek diversion. This \Vas necessary to re-initiate continuous flO\V 

measurement at this site. 

A new weir was installed in the lower reach of the Intermediate Dam outflow channel below the lime 
slurry addition location. This weir will allow flow measurements and a sampling location to meet licence 
requirements and to more efficiently ref,>ulate the addition of lime slurry. 

7.3 PIEZOMETERS 

A total of 14 piezorncters were installed in 8 drill holes around the Faro mine site during August and 
September 1996. The field installation work was supervised by Robertson Geoconsultants Inc. and the 
report on the installations is attached under its' O\vn cover. 
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Three of the drill holes con1prising 8 of the piczorneters \Vere directly related to replacing previously 
destroyed piczomctcrs which arc required monitoring sites per the Licence. These locations arc X24 and 
X25 below the Intermediate Dam and X2 l below the Second lmpoundmcnt dam. 

Two of the drill holes with one piczomctcr each were installed into the lntcrmediatc Embankment. These 
piczo1netcrs \viii be used to 1nonitor 'vater pressures in the toe drainage blanket as a 1neans ofycrifying the 
stn1ctural safety of the darn. 

The rcrnaining piezotneters \vere installed around the pcri1nctcr of the lvlain and fntcnnediatc rock durnps 
and "'ill be incorporated into the ground\vater 1nonitoring prognun to provide inionnation related to 
closure planning and rnonitoring seepage frorn the rock durnps. 

7A GRASS SEEDING 

A srnall a1nount of grass seeding \Yas performed at the Faro site in conjunction \vi th a larger progra1n at 
the Vangorda Plateau site. The areas seeded \verc the roadsides approaching the Faro security gate and 
the fill slopes below the mill. 

There is no previous on-site infonnation regarding grass seeding and fertilizing. The seed and fertilizer 
rnixturcs used and the application rates 'rere deYelopcd based on generic co1nponcnts and general Yukon 
experience. Arctic Alpine Seed of Whitehorse was used for development and performance of the 
progra1n. 

This initial grass seeding progran1 \Vil! provide infonnation directly relevant to future rccla1nation \Vork. 

The seed and fertilizer mixtures used were as follows: 
Seed: Boreal (Creeping Red Fescue) 40% 

Sheep (Fescue) 30% 
Annual Rye 10% 
Crested Wheat 10%, 
Alsike Clover 

Fertilizer: 18-18-18 
lO'Yo application rate 75 kg/ha 

application rate 400 kg/ha 
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8. SUMMARY OF ENVIRONMENTAL EVENTS AND SPILLS 

8.1 SPILL OF DIESEL FUEL- FEBRUARY 

On Fcbmary 16, a spill of approximatel)' 80,000 litres of diesel fuel occurred at the bulk storage tank 
farrn. The spill \vas contained \vithin the contain1nent bcnn and all possible fuel \Vas recovered. A s1nall 
amount of fuel likely seeped into the ground. 

8.2 OVERFLOW FROM THE FARO CREEK DIVERSION INTO THE MAIN PIT 

The Faro Creek diversion overflo\Ycd into the lviain Pit for a short period during lvlay due to ice blockage 
in the channel. The blockage \Vas quickly cleared and there \Vere no significant environ1ncntal i1npacts 
from this event. 

This event was reported to the Spills Action centre. 

8.3 ACCIDENTAL DISCHARGE FROM THE CROSS VALLEY POND 

Discharge from the Cross Valley Pond was suspended on May 30. 1996 due to elevated zinc in the 
discharge. On June 9, the victaulic coupling at the bottom end of the syphon pipeline failed resulting in 
the rcsu1nption of discharge. The accidental discharge \Vas identified and inuncdiately stopped. 

Water samples were taken of the accidental discharge, XlO (upstream in Rose Creek) and at XI~ 
(downstream in Rose Creek). The in-house analytical results for total zinc showed that the discharge was 
OA6 mg/L zinc. 

The incident was treated as a spill and was reported to the Spills Action Centre. 

8.4 SPILL OF DIESEL FUEL - JUNE 

A spill of diesel fuel occurred on June 5, 1996 at the Emergency Generator shack near the mill. 

The spilled material was largely contained by rapid constmction of a soil dyke in the flowpath. The 
escaped material reported to the Intermediate Pond via the X23 ditch where it was evaporated from the 
surface of the pond prior to overflowing into the Cross Valley Pond. 

The spill was reported to the Spills Action Centre. 

8.5 SPILL OF COPPER CONTAMINATED WATER AT STANCHEM PLANT 

On August 17, 1996 a spill of copper contaminated water occurred from the Stanchem copper sulphate 
plant into the diversion arm of the North Fork of Rose Creek. Anvil Range was notified by the Stanchem 
operators and Anvil Range environmental personnel attended the site immediately upon notification. 

The Anvil Range personnel were informed that the spill had been reported appropriately to the Spills 
Action Centre and that the situation was under their control and, therefore, no further actions were taken 
by Anvil Range. 
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8.6 FISHERIES EVENT AT FRESHWATER RESERVOIR 

Stop logs \Vere placed in the ovcrOo\v channel of the Frcslnvatcr O;lln in August of 1996. The initial 
placement was such that all t1ow was cut off lo the channel. Placement of the stop logs during August is 
earlier than the typical timing and was done during 1996 due to indications that fall could be relatively 
dry. 

\Vhcn flo\v \Vas cut off frorn the channel. fish \Vhich \Vere not previously kno,vn to be in the channel \Vere 
stranded in isolated pools of \Yater. The fish \vere pri1narily srnall (less than about 3 inches) grayling. 
Some fish died, presumably as a result of oxygen depiction in the pools, before the problem was identified 
and re1nedicd by restoring flo\v to the channel. 

This event was reported to DFO as was follow up information. 

The stop logs were again placed in the channel during October on a staged basis which reduced flow 
gradually such that so1ne flo\v \Vas inaintaincd in the channel \Vith six stop logs in place. No fish \Vere 
observed in the channel up until the time that the water level in the reservoir had dropped sufficiently to 
stop ovcrflo,v into the channel in January 1997. 

8. 7 SPILL OF COPPER SULPHATE 

A small (less than 100 litres) spill of copper sulphate occurred in the mill on September 3, 1996. The 
spill was the result of eroded bolts in a distribution pump. All bolts were later replaced with stainless 
steel. 

The spilled material was contained to a large extent at the source with a small portion escaping to the 
Intermediate Pond via the X23 ditch. Samples analysed for pH and copper concentration indicated no 
observable impact of the spilled material in the Intermediate Pond. the Cross Valley Pond or Rose Creek. 

The spill was reported to the Spills Action Centre. 

8.8 METAFINA SITE DEBRIS 

Two containers containing debris cleaned up from the Meta.fina spill site in the town of Faro were 
disposed of near the water level in the Faro Main Pit in September 1996. The debris was then covered 
\vi th soil so that there \vould be no floating garbage \Vhen the \vater rose abo\'e the disposal location. 

The disposal was used as a training exercise for the Emergency Response team. 

The debris had been containerized and brought to the mine site previously by a governmem led clean up 
team not associated with Anvil Range Mining Corporation. 
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9. SUMMARY OF MAJOR DOCUMENTS FILED WITH THE WATER BOARD 

9.1 UPDATE TO APPLICATION FOR AMENDMENT 

An update to the application for licence amendment which was originally filed in June l 995 was filed in 
July l 996. The update included some amendments to the origiual application as well as a number of new 
'housekeeping' applications intended lo clarify the terms of the licence. 

9.2 WATER BOARD HEARING 

A hearing was held regarding the proposed amendments to the Licence on November 20. l 996. Written 
and oral interventions \Vere presented by DIANO VVater Resources, Environ1ncnt Canada. Ross RiYer 
Dena Council, and Yukon Conser;ation Society. 

A \Vritten response to the interYenors' con11ncnts \Vas filed by Anvil Range at the hearing. 

9.3 INTEGRATED COMPREHENSIVE ABANDONMENT PLAN (ICAP) 

The proposed licence amendments include a revision of the submission date for the ICAP to November 
30, 1996. The original sub1nission date \Vas not met by the previous 1ninc operator and Anvil Range 
required son1c tiine to prepare a report of this 1nagnitude. 

Even though the proposed submission date had not been approved and written into the licence, the ICAP 
was submitted on November 29. 1996. 

The general direction of the ICAP is to establish a long term water collection and treatment system 
utilizing the existing Faro N1ain Pit as a holding pond for \Vater not tneeting discharge li1nits. Utilization 
of the Main Pit in this manner reduces the requirement for constructing a large holding pond elsewhere 
on the site. 

Another important part of the ICAP is the plan to reprocess tailings from the Down Valley such that the 
costs of moving tailings to the Main Pit are recovered through sale of concentrate. This is a continuation 
of the plans developed by the previous mine operator. Sufficient tailings would be moved such that all 
tailings would ultimately be underwater either in the Main Pit or in the Down Valley. 

9.4 ENVIRONMENTAL MANAGEMENT PLAN FOR TEMPORARY CLOSURE 

The submission.date for this report was also proposed to be changed to November 30, 1996 in the licence 
amendments currently under review. As for the ICAP, the document was filed on November 29, 1996 
even though the amended licence had not been received. 

This document outlines the environmental work to be performed in the case of temporary closure of the 
Faro mine site. 

9.5 TAILINGS REPROCESSING FEASIBILITY STUDY 

The date for submission of this document was proposed to be changed to December 31, 1996 in the 
application for amendment currently under review. The document was filed on January 3, 1997 with the 
slight delay due to excess time required for binding and copying. 

ANVIL RANGE lvfining Corporation 



Faro I 996 1lnnua/ Report Page 30 

This docu1nent describes in detail nc\v 1nctallurgical testing pcrfonncd during l 996 for the purpose of 
expanding upon the preliminary testwork performed by the previous mine operator. The 1996 testwork 
was performed by Lakefield Research and included pilot plant tests. 

The general conclusion of the study \Vas that the reprocessing project could reach a break even status but 
that above average rnetal prices \Vere required. In addition, the study concluded that reprocessing tailings 
in parallel with milling of ore from the Grizzly deposit would provide the best economic conditions for the 
reprocessing project through the potential for blending of concentrates. sharing of overhead and shipping 
costs and combined rnarketing efforts. 

ANVIL RANGE lvlining Corporation 
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1996 FARO SURFACE WATER QUALITY 

're1,, ......... L> .... _~ . . ... ...,-:y: -
FLOW TEMP PH-F COND-L CN-T NH3-N S04-T 

Date 1n3fsec deg C pH unit pS/cm mg/L mg/L mg/L 

Jan/25/96 0.9 7.42 349 <.001 <.05 29 - ... 
Feb/14/96 ~.080 1.2 7.39 377 <.001 <.05 26 ---· -----··------ - - .. -------· --·- --- - ---- .. 
Mar/12/96 0.111 1.1 7.31 362 <.001 0.14 20 ---- --··-------- -- -- - - ·--·--- - - - - --

,A.pr/~/913__ ______ 0.240 1.4 7.31 362 <.001 <.05 18 
1--- - ------ --- - - -

Apr/23/96 ___ ?.O 7.41 241 0.004 _ _ <Q5 _ _,.2.Q_ 
May/13/96 3.5 7.60 119 <.001 <.05 6 
Jun/11/96 4.0 7.57 110 <.001 <.05 8 ---·--------·------ ----- 2 :,,.17 ------- -------- - ------------
Jul/17/96 --=6,.~ 7.47 1120 <.001 <.05 109 
Au(i7i 5!9§ 1.024 5.0 7.82 146 <.001 <.05 11 

S_epJ11/f)~ 1.221 4.0 7.91 144 <.001 <.05 11 
Oct/21/fl.ll __ r===="' ~O-~ '"?c--5.B- -~t9;!-,..- .Q.0-4.8- •• <.OS.. -16_ 
._...__~-<·L·cc .. :::·. . .. . ,. - ---- - ---· 
Nov/21/96 0.0 7.44 202 <.001 0.01 27 
- ·- -- ----- --- -- --- ---
Dec/19/96 0.0 7.4 274 <.001 0.11 13 

JAN 1996 - DEC 1996 - ... - - - - -

Mean 0.821 2.1 7.5 308 0.005 0.06 24 -- - ------·-- ·-·- ·-
Std. Deviation 0.852 2 0.18 263 0.013 0.03 27 --- ---------- --- -- -·-·· -·- - - ---- - -·---- -··--··--· ·-·------- - ---·-----

Minimum Value 0.08 0 7.31 110 0.001 0.01 6 
Maximum Value 2.247 6 7.91 1120 0.048 0.14 109 -- ---- --- --- ,,._ 
Me_djan ____ 0.632 1.3 7.43 241 0.001 0.05 18 
Num. Values 6 13 13 13 13 13 13 

Standard Inst.Max. 
F: FARO WATER LICENCE 

CYANIDE: TOTAL CN (mg/L) 0.05 
NH3-N (mg/L) 1 
TSS (mg/L) 15 
SILVER: TOTAL Ag (mg/L) 0.1 
BARIUM: TOTAL Ba (mg/L) 1 
CADMIUM: TOTAL Cd (mg/L) 0.02 
COPPER: TOTAL Cu (mg/L) 0.2 
MERCURY: TOTAL Hg (mg/L) 0.005 
MOLYBDENUM: TOTAL Mo (mg/L) 0.5 
NICKEL: TOTAL Ni (mg/L) 0.5 
LEAD: TOTAL P? (mg/L) 0.2 
ANTIMONY: TO"fAL Sb (mg/L) 0.1 
SELENIUM: TOTAL Se (mg/L) 0.05 
ZINC: TOTAL Zn (mg/L) 0.5 

TSS AG-T AS-T 
mg/L mg/L mg/L 

<5 <.003 <.02 
<5 <.003 <.02 - - ---

<5 <.003 0.03 
<5 <.003 0.02 

~±- .;:,QQ;L _<.02... 
7 <.003 <.02 

<5 <.003 <.02 
--- -- ···-
<5 <.003 <.02 
<5 <.003 <.02 
<5 <.003 <.02 
<5 <.003 < 02 
<5 <.003 <.02 
6 <.003 <.62' 

5 0.003 0.02 
1 0 0 
5 0.003 0.02 
7 0.003 0.03 
5 0.003 0.02 
13 13 13 

BA-T CD-T 
mg/L mg/L 

0.071 <.002 
0.081 <.002 
0.074 <.002 

-

0.073 <.002 
_0_,_Qfjfl. I <.002 
0.033 <.002 
0.032 <.002 
0.037 _s.002 
0.038 <.002 
0.073 <.002 

CU-T HG-T MO-T 
mgJL mg/L mg/L 

0.002 <.02 <.002 
< 002 <.02 <.002 
<.002 <.02 0.002 
0.018 <.02 <.002 
<.002 sQQ2.. --0.05 0.004 
<.002 <.02 0.003 

Nl-T PB-T 
mg/L mg/L 

<.005 <.02 
<.005 <.02 
<.005 <.02 
0.008 <.02 

.,;..Q_Q5_ .:s.OL 
<.005 <.02 
<.005 <.02 

SB-T.I SE-T 
mg/L n1g/L 

<.02 
<.02 
<.03 
<.03 
0.04 -;:ro-1--
<.03 

ZN-T 
mg/L 

0.02 
0.02 
0.02 
<.01 
0.08 

0.02 
<.002 <.02 0.007 <.005 <.02 <.03 0.09 
·-0.-0-02=" -~<.o2" '"<1JO;r <-:·005- ~<52" 703-·~o~.o-14 
<.002 <.02 <.002 <.005 <.02 <.03 0.01 

0.075 <.M? ___ _;;. 

0.0731 <.UUL 

.....-==1 0.04~ <.02 <.002 ~sQ-~--~03 __ ~_..JLO.a.. 
--- <.002 ~ <:"0"0"2""' <.005 <.02 <.03 0.06 

0.112 0.002 0.005 <.02 <.002 0.006 0.05 <.03 0.12 

0.064 0.002 0.011 0.02 0.003 0.005 0.02 0.03 0.05 
0.023 0 0.018 0 0.001 0.001 0.01 0 0.04 

·-----

0.032 0.002 0.002 0.02 0.002 0.005 0.02 0.02 0.01 
0.112 0.002 0.05 0.02 0.007 0.008 0.05 0.04 0.12 
0.073 0.002 0.002 0.02 0.002 0.005 0.02 0.03 0.02 

13 13 13 11 13 13 13 13 13 



1996 FARO SURFACE WATER QUALITY 

Date m3/sec de~ c 
Jan/25/96 0.027 0.9 
Feb/14/96 1.6 --------- ------- - ---·----- -- ----··---·----·· 
Mar/12/96 1.5 ----------- ----- ----- --------- ----- ______ ,,_ 
,/\p_r/!)/9~ • 0.103 1.8 ----- - - ------------ -

Apr/2_3/9fj. _ 2.0 
May/13/96 2.5 
Jun/11/96 5.5 
--,.~---- ---------
Jul/17/96 0.162 9.0 ---------- - ·- --- - - - ------
,A.ug!15f96 ... 7.0 
§_ep/_1_1/_96_ .. 5 

- --- '' ----- -,- ------- --
OcU21/96 0 "-·--------------- ----- -

Nov/21/96 0 --- ______ ,, _______ ---
- . " - --- " 

Dec/19/96 0 

JAN 1996 - DEC 1996 
Mean 0.0973 2.6 -- -.. --- "----- -- -------
Std. Deviation 0.0677 2.9 

---- --- -------- -
Minimum Value 0.027 0 --- ----- -
Maximum Value 0.162 9 --· ------- -------
Median 0.103 1.7 
-~--·------ ---- - -- ----- -- ----- -- - ----- -
Num. Values 3 

Standard 
F: FARO WATER LICENCE 

CYANIDE: TOTAL CN (mg/L) 
NH3-N (mg/L) 
TSS (mg/L) 

13 

SILVER: TOTAL Ag (mg/L) 
BARIUM: TOTAL Ba (mg/L) 
CADMIUM: TOTAL Cd (mg/L) 
COPPER: TOTAL Cu (mg/L) 
MERCURY: TOTAL Hg (mg/L) 
MOLYBDENUM: TOTAL Mo (mg/L) 
NICKEL: TOTAL Ni (mg/L) 
LEAD: TOTAL Pb (mg/L) 
ANTIMONY: TOTAL Sb (mg/L) 
SELENIUM: TOTAL Se (mg/L) 
ZINC: TOTAL Zn (mg/L) 

pH unit µSiem 

7.5 255 
7.52 263 -------
7.51 _2±fi .. 
7.55 237 
7.53 236 .... 
7.56 140 
7.5 107 

7.75 114 
- -- --··----- - -

7.86 138 
7.95 ____ 148 __ 
7.6 173 
7.2 177 

7.48 261 

7.57 192 ------·----
0.18 59 
7.2 

' 
107 

7.95 263 
7.53 177 

------~--

13 13 

Inst.Max. 

0.05 
1 

15 
0.1 

1 
0.02 

0.2 
0.005 

0.5 
0.5 
0.2 
0.1 

0.05 
0.5 

mg/L mg/L 

<.001 <.05 
<.001 <.05 
0.001 <.05 
<.001 <.05 
0.001 <.05 
<.001 <.05 
<.001 <.05 
<.001 <.05 
<.001 <.05 
<.001 <.05 
<.001 <.05 
<.001 0.02 
<.001 <0.05 

0.001 0.05 
0 0.01 

0.001 0.02 
0.001 0.05 
0.001 0.05 

13 13 

mg/L mg/L mg/L mg/L mgJL mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

15 <5 <.003 <.02 0.053 <.002 0.007 <.02 <.002 <.005 <.02 <.02 n/a 0.01 
22 <5 <.003 <.02 0.053 <.002 0.005 <.02 <.002 <.005 <.02 <.02 n/a 0.01 
20 <5 <.003 0.02 0.049 <.002 <.002 <.02 <.002 <.005 <.02 0.04 n/a <.01 
19 <5 <.003 0.02 0.053 <.002 0.013 <.02 0.004 <.005 <.02 <.03 n/a <.01 

-- ----
23 5 <.003 <.02 0.058 <.002 <.002 0.007 <.005 <.02 <.03 n/a 0.04 
9 <5 <.003 <.02 0.050 <.002 0.011 <.002 <.005 <.02 <.03 n/a 0.03 

9 <5 <.003 <.02 0.030 <.002 <.002 <.02 0.003 <.005 <.02 <.03 n/a <.01 -- ----- . .. -

11 <5 <.003 <.02 0.017 <.002 <.002 <.02 0.006 <.005 <.02 <.03 n/a <.01 
12 <5 <.003 <.02 0.028 <.002 <.002 <.02 <.002 <.005 0.02 <.03 n/a <.01 

-- _,_ -

12 <5 <.003 <.02 0.096 <.002 0.003 <.02 <.002 <.005 <.02 <.03 n/a 0.01 
15 <5 <.003 <.02 0.070 <.002 0.027 <.02 <.002 <.005 <.02 <.03 nla 0.02 
21 <5 <.003 <.02 0.053 <.002 <.002 <.02 <.002 <.005 <.02 <.03 n/a 0.04 

21 <5 <.003 <.02 0.081 0.002 <.002 <.02 <.002 <.005 <.02 <.03 n/a 0.05 

16 5 0.003 0.02 0.053 0.002 0.006 0.02 0.003 0.005 0.02 0.03 0.02 
5 0 0 0 0.021 0 0.007 0 0.002 0 0 0 0.01 
9 5 0.003 0.02 0.017 0.002 0.002 0.02 0.002 0.005 0.02 0.02 . 1. 0,01 . 

23 5 0.003 0.02 0.096 0.002 0.027 0.02 0.007 0.005 0.02 0.04 0.05 
" -- - -- - ,_ .. . .. 

15 5 0.003 0.02 0.053 0.002 0.002 0.02 0.002 0.005 0.02 0.03 0.01 .. 
13 13 13 13 13 13 13 11 13 13 13 13 13 



1996 FARO SURFACE WATER QUALITY 

• ;Tilt:;,(:lllr. 

Date 
'Apr/23/96--

FLOW I TEMP PH-F COND-L CN-T NH3-N 804-T TSS AG-T AS·T BA-T CD-T CU-T HG-T MO-T Nl-T PB-T SB-T SE-T ZN-T 
_m3/sec deg C pH unit (IS/cm rng/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/LI 

4.5 6.24 795 0.003 0.28 322 94 + <.003 <.02 0.067 0.008 0.002 0.002 0.017 0.08 0.04 6.77 + 
Apr/;29/9_6 _ _ 
May/6/96 
May/13/96 
May/21/96 . _ 
May/27/96 
Jun/4/96 

0 07Q . 5.0___ 6,15_ ... 60~ ... OJ~:7 + 0.2_~ 255 9 <.003 <.02 0.059 0.005 0.007 0.005 0.011 0.02 <.03 4.74 + 
( .085 7.0 _7.53 532 0._1.~E) ·I 0.17 . -· 5 <.003 <.02 0.064 <.002 0.007 <.002 0.006 <.02 <.03 4.33 + 
(J.085 7.0 7.40 156 <.001 <.05 59 <5 <.003 <.02 0.064 <.002 0.014 <.002 <.005 <.02 <.03 046 
0.088 6.41 746 0.198·• 0.2 384 7 <.003 <.02 0.034 0.006 0.031 <.02 <.002 <.005 <.02 0.03 <.02 6.18+ 

·--- . - -··· ---· --· - ····---·- --
0.088 6.0 6.80 855 0.165 ·I 0.31 416 <5 <.003 <.02 0.029 0.005 0.007 <.02 <.002 0.006 <.02 <.03 5.46 + 

9.5 7.00 967 0.185 ·I 0.22 450 <.003 <.02 0.041 0.008 0.009 <.000"1 <.002 0.021 <.02 <.03 <.02 5.02 + 
Jun/1 "l/96 
Jun/21/96 

0.018 I 10.0 7.60 1002 .140 + 0.21 417 <5 <.003 <.02 0.077 <.002 0.004 <.02 <.002 0.028 <.02 <.03 5.72 + 
0.010 11.0 7.33 925 0.023 0.2 544 <.003 <.02 0.043 0.005 0.003 <.02 0.003 0.009 0.03 <.03 4.96 + 

12:0 7.64 ··950 a~ii22 0.22 544 <5 <.oo3 <.02 o.1s1 <.002 0.01 <.02 0.002 0.013 <.02 <03 6.15+ 
0.004 16.5 7.73 --840. 6.056·1 0.28 564 .. <5 <.003 <.02 O.OG6 0.007 <.002 <.02 <.002 <.005 <.02 <.03 5.93 + --·-- 1-------· ··------~-------------·-- --- ----- - - ---

-- .. --- ------
Jul/2/96 -------------- -----
Jul/8/96 
-- ------------
Jul/15/96 0.013 12.0 7.37 969 0.088 ·I 0.32 525 <5 <.003 <.02 0.024 0.002 <.002 <.02 0.008 0.018 <.02 <.03 5.64 + 

-· I 
Jul/23/96 (1.012 5.5 "(.58 916 0.076 ·I 0.3 545 <5 <.003 <.02 0.057 0.004 0.004 <.02" <.002 <.005 0.02 <.03 6."14 + 
Jul/29/96 l!.010 7.0 7.53 981 0.077 ·I 0.25 506 <5 <.003 <.02 0.065 0.011 0.013 <.02 0.004 0.009 0.03 <.03 6.14 + 
···-- ·----- - . " - -------- ··---·--·-· - --- - --- - ·--
Aug/5/96 0.015 13.0 7.47 923 0.057 ·I 0.25 <5 <.003 0.03 0.100 0.011 0.01 <.02 <.002 0.014 <.02 <.03 5.77 + 
Aug/14/96 u.014 13.o · ·795· ··939 0.059 ·• 0.19 554 -<5 <.oo3 o.o3 0.096 0.001 0.024 <.02 <.002 0.029 o.o:i <.03 5.32 + 
Au9120195 0.013 12.0 7.53 885 .o58 + 0.14 536 <5 <.003 o.o3 o.o3a 0.009 0.008 <.02 <.002 0.032 <.02 <.03 5.71 + 
---·-----~---------- -------- -------·--- -···-------------.... --------- - ·---· -···---- ---- ----
Aug/27/96 . [1 015 13.0 . 7.90 921 . 0.073 ·• 0.26 451 <5 <.003 .,.02 0.071 0.007 0.003 <.02 <.002 0.007 0.02 <.03 4.99 + 
sef)/3196____ - 11.043- .. -- -· - - --·92:;-- -0:-076·1 o.28 515 <5 <.oo:i 0.001 o.61 0.006 <.02 <.002 <.005 <.02 <.o3 4.78 + 
sei)i11i96 .1043 -- ii.a· - 7-_5·5 ---a18-- o:ii"22 ·- o.15 550 ~5- <.oo3 <.oi 0:091 0.004 0.006 <02 0.004 o.038 <.02 <.03 5.81 + 

-- - . 
Sep/17/96 0.043 8.0 7.60 1042 0.024 0.13 561 <5 <.003 <.02 0.117 <.002 O.D1 <.02 0.002 0.011 <.02 <.03 5.27 + 
Sep/24/96 ll.043 7.0 7,98 ___ 890 __ 0.049 0.29 593 <5 <.003 <.02 0.078 0.009 0.027 <.02 <.002 0.034 <.02 <.03 6.45 + 
Sep/30/96 0.039 2.9 7.70 899 0.052 ·I 0.19 560 <5 <.003 <.02 0.089 0.003 0.011 <.02 <.002 0.015 <.02 <.03 5.40 + 
Octii/96 0.021 i55 10·1 ·1 0.057 ·• 0.18 554 <5 <.003 <.02 0.0"70 <.Doi 0.009 <.02 <.002 0.009 <.02 <.03 5 50 + 
Oct/15/96 0.043 3.5 7.84 798 0.039 0.26 460 <5 <.003 <.02 0.051 0.002 0.032 <.02 <.002 0.018 <.02 <.03 5.30 + 
Oct/21/96 0.043 2.5 7.08 852 <".001 0.23 496 <5 . <.003 <.O:! 0.051 0.006 0.032 <.02 <.002 0.037 0.02 <.03 5.86 + 
Oct129/9s - · n.031 o 7.9{ - -843 0.021 0.21 458 <5 <.oci:i .,.02 0.074 0.008 0.028 <.02 <.002 0.016 <.02 <.03 4.93 + 
Nov/5/96 0.031 934 0.069 ·I 0.19 568 <.003 <.02 0.076 0.004 0.009 <.02 <.002 0.016 <.02 <.03 5.35 + 

" - -- - - -· - ----

Nov/_12/96_ .... O 028._ 0 ._7,5_ ____ 997 __ [).054 ·I 0,12_ . 531 <5 <.00_:1 <.02 0.[)33 0.006 0.01 <.02 <.002 <.005 <.02 <.03 5.53 + 
,Nov/21/96 0.024 O 7.61 893 0.039 0.12 550 <5 <.003 <.02 0.059 0.009 0.005 <.02 <.002 0.024 <.02 <.03 5.50 +

1 

, JAN 1996 - DEC 1996 
Mean 0.036 7.5 7.41 862 0.069 0.21 481 9 0.003 0.02 0.065 0.006 0.012 0.0192 0.002 0.016 0.02 0.03 0.02 5.37 ---·--··-··------ ---- -- - .... --------
Std. Deviation 0.026 4.5 0.49 173 0.053 0.06 115 17 0 0 0.030 0.003 0.01 0.0039 0.001 0.01 0.01 0 0 1.07 

-- ---· - -· - .. 
Minimum Value 0.004 0 6.15 156 0.001 0.05 59 5 0.003 0.02 0.007 0.002 0.002 0.0001 0.002 0.005 0.02 0.03 0.02 0.46 ----- . 

Maximum Value 0.088 16.5 "f.98 1042 0.198 0.32 593 94 0.003 0.03 0.161 0.011 0.032 0.02 0.008 0.038 0.08 0.04 0.02 6.77 
Median 0.031 7 7.54 908 0.057 0.21 528 5 0.003 0.02 0.0135 0.005 0.009 0.02 0.002 0.014 0.02 0.03 0.02 5.5 
Num. Values 27 26 28 30 30 30 28 27 30 29 30 30 30 26 30 30 30 30 2 30 



1996 FARO SURFACE WATER QUALITY 

Date 
Jan/4/96 
Jan/9/96 
Jan/20/96 
Jan/25/96 
Feb/5/96 
Feb/14/96 
Feb/23/96 
-----~ ---- .. _ 

Feb/28/96 
Mar/5/96 
Mar/12/96 
Mar/21/96 

m3/sec 

0.120 
0.120 
0.120 
0.120 
0.080 
0.080 
0.080 
0.080 
0.080 
0.080 

deg C I pH unit 

2.8 7.38 
3.3 7.36 
3.3 7.28 
2.7 7.21 
3.8 7.26 
3.6 7.22 
3.4 7.1 ----- -- --··--·-
3.5 6.75 
3.9 7.35 

µSiem 

1229 
1215 
1235 
1247 
946 

CN-TI NH3-N 1504-T 
01g/L mg/L, mg/L 

0.007 I o.3 I 530 
0.004 
0.003 
0.001 
0.008 

0.23 I- 462 
0.61 412 

-· o.5 I 416 
0.45 527 

1307 <.001 0.6·1 
1268 <.001 0.61 

508 
559 
551 
521 

- ----~-- -------

1141 0.001 0.59 
1133 0.001 0.96 

<5 
<5 
<5 
<5 
<5 

<.003 
<.003 
<.003 
<.003 

<5 <.003 
<5 <.003 
<1 <.003 
7 

3.1 7.56 1255 0.001 0.6·1 491 <5 0.003 
4.1 7.33 1304 <.001 0.66 441 <5 <.003 

mg/LI mg/LI mg/LI mg/Lj mg/L 

<0.02 0.036 <0.002 0.012 
<.02 0.045 <.002 0.007 <.02 
0.03 0.041 0.002 0.003 <.02 
0.03 0.034 <.002 0.013 <.02 
<.02 . 0.045 0.002 0.007 <.02 
<.02 0.039 <.002 < 002 <.02 
<.02 0.053 <.002 0.008 <.02 
<.02 0.046 <.002 0.012 <.02 

0.031 0.0681 0.00210.0031 <.02 
<.02 0.052 <.002 0.008 <.02 

mg/LI mg/LI mglLI mg/L 

0.006 <0.02 <0.02 
<.002 <.005 <.02 <.02 
<.002 0.006 <.02 <.02 
<.002 <.005 <.02 <.02 
<.002 0.005 <.02 <.02 
<.002 <.005 <.02 <.02 
<.002 <.005 < 02 <.02 
<.002 0.008 <.02 <.02 

<.002 I 0.011 I 0.04 I <.03 
0.003 0.007 0.03 <.03 

mg/L 

0.27 
0.27 
0.26 
0.23 
0.20 
0.2·1 
0.22 
0.27 

0.22 
0.21 

Mar/30/96 0.080 4.0 7.1 1265 <.001 0.45 592 <5 <.003 <.02 0.052 <.002 0.006 <.02 0.002 0.009 <.02 <.03 0.19 
Apr/9/96 o.o7o 2.9 7.28 1286 <.001 o.66 520 <5 <.003 <.02 0.057 <.002 0.017 <.02 <.002 <.oo5 <.02 <.o3 ·· 0.12 
Apr/16/96 __ . _0.070 3.0 7.11 .12§6 ___ <000_1 0.57 370 <5 <.003 <.02 0.048 <.002 0.014 <.02 <.002 0.012 <.02 <.03 0.14 
Apr/23/96 0.070 4.5 7.03 1195 .125 + 0.56 503 <5 <.003 0.02 0.059 <.002 0.002 <.02 <.002 0.009 0.03 <.03 <.02 0.12 

1
Apr/291\J5_ o.070 ' 4.5 7.51 -121s_ <-:001 ~-5o" _ _j? __ _::,QCJ3 <.02 o.065 0.002 0.003 <.02 <.002 0.010 <.02 <:03 <02 0.28

1 fV!ay/6/~o . 0.080 4.5 7.4 ·11~u 0.001 0.52 _ <5 <.003 <.02 <.02 0.061 <.002 0.008 <.02 <.002 u.uu6 <.02 <.03 <.02 0.35 
May/13/96 0.070 4.5 7.81 1133 <.001 0.54 483 <5 <.003 <.02 <.02 0.061 <.002 0.024 <.02 0.004 0.007 <.02 <.03 <.02 0.39 
May/21/96 0.070 7.23 1125 <0.001 0.44 505 <5 <.003 <.02 <.02 0.044 <.002 0.004 <.02 <.002 <.005 <.02 <.03 <.02 0.34 
- -- --.. - .. ___ . ---- ---- - ---- -- · -
May/27196 0.070 0.1 7.2 1118 0.006 0.57 476 <5 <.003 <.02 <.02 0.051 <.002 0.006 <.0001 <.002 <.005 <.02 <.03 <.02 0.39 

.,MBYilll196 .. _ O~QZL ~-~Zc.± .... +--!._188 .. ~i.JL~ -~ <~ .. >·llS& .•.•.•.••. .:::Q? ••• ...QJl?L -~-- .£:~ ~--~ .. 002 .• .QJli~. ~L ~Q.3. -· •. Q..65. 
Aug/27196 0.091 9.5 7.11 1148 0.002 0.5 499 <5 <.003 <.02 0.081 <.002 <.002 <.02 <.002 <.005 <.02 <.03 0.18 
Sep/3/96 0.091 1102 0.002 0.47 321 <5 <.003 <.02 0.094 <.002 0.005 <.02 <.002 <.005 <.02 <.03 0.22 
Sep/11/96 0.091 9.0 7.29 1090 <.001 0.23 549 <5 <.003 <.02 0.077 <.002 0.011 <.02 0.003 <.005 < 02 <.03 0.13 
Sep/17196 0.091 8.5 7.59 1064 0.005 0.21 464 <5 <.003 <.02 0.094 <.002 0.006 <.02 0.003 <.005 <.02 <.03 0.11 
Sep/24/96 0.091 8.0 8.04 887 0.008 0.28 469 <5 <.003 <.02 0.110 <.002 0.024 <.02 <.002 0.022 <.02 <.03 0.17 
Sep/3019() ______ 0.091 _ 4.8 8.05 ___ 91_0 0,002 0.53 471 <5 <.003 <.02 0.054 <.002 0.006 <.02 <.002 <.005 <.02 <.03 0.15 
OcU7196 0.091 4.1 7.89 1203 0.005 0.26 457 <5 <.003 <.02 0.069 <.002 0.009 <.02 <.002 <.005 <.02 <.03 0.18 - -
Oct/15/96 0.091 3.0 7.83 848 <.001 0.35 395 <5 <.003 <.02 0.037 <.002 0.026 <.02 <.002 <.005 <.02 <.03 0.20 
OcU21/96 . 0.091 2.0 7.34 874 <.001 0.33 437 <5 <.003 <.02 0.065 <.002 0.038 <.02 <.002 0.013 <.02 <.03 0.30 
Oct/29196 0.091 0 . 8.09 876 <.001 0.42 378 -~5 <.003 0.02 0.046 0.002~. Q.Q25 < O? <.002 <.005 <.02 <.03 0.22 ;- ·~- ·= "·-== --~~-~' -~·--.,- '" ~'--~"-- ~"'·=~"''"' -""'~- --· - ' --·- '""= === -~ ""''""''"""'"'"" "'·'»•~"" '"'~"'=~=i 
'Nov/5/96 0.070 0 7.71 997 <.001 0.25 476 <_003 <.02 0.035 <.002 0.006 <.02 <.002 <.005 <.02 <.03 0.17 
Novi12195 0.010 o 7.3i --961 ll~oll1' 0.21 · 498 <5 <.003 <.02 0.036 <.002 0.009 <.02 <.002 <.005 <.02 <.03 0.18 
Nov/21196 0.070 0 7.5 954 <.001 0.2 509 <5 <.003 <.02 0.081 <.002 0.007 <.02 <.002 0.024 < 02 <.03 0.18 

- -- -
Nov/25196 0.070 0 7.13 9~7 <.001 0.23 469 <5 <.003 <.02 0.062 <.002 0.005 <.02 <.002 <.005 < 02 <.03 O 17 
Dec/2/96 0.070 0 7.09 1075 <.001 0.49 455 <5 <.003 <.02 0.047 0.004 0.005 <.02 <.002 0.011 <.02 <.03 o 16 



DATA CONTINUED 

FLOW TEMP PH-F COND-l CN-T NH3-N S04-T TSS AG-T AS-D AS-T BA-T CD-T CU-T HG-T MO-T Nl-T PB-T SB-T SE-T ZN-T 
Date m~fsec deg C pH unit µS/cm mg/L mg/L mgfL mgfL mg/L mg/L mg/l mg/L mg/L mg/l mg fl mg/L mg/L mg/L mg/L mgll mg/L 

Dec/11/96 O.C70 0 7.18 1021 <.001 0.21 176 7 <.003 <.02 0.124 <.002 0.009 <.02 <.002 0.014 <.02 <.03 0.20 
-·- -·--- - -

Dec/19/96 0.(170 1.5 7.11 1256 <.001 0.24 486 <5 <.003 0.10 0.075 <.002 0.010 <.02 0.004 0.028 <.02 <.03 0.21 -- ---- ----- -
Dec/23/96 0.070 0 7.4 1259 <.001 0.73 436 <5 <.003 <.02 0.054 <.002 0.009 <.02 0.007 0.008 <.02 <.03 0.15 -- - ----·--

Dec/30/96 0.(,70 0 7.41 1269 <.001 0.55 434 <5 <.003 <.02 0.034 <.002 0.003 <.02 <.002 0.006 <.02 <.03 0.15 

JAN 1996 - DEC 1996 
Mean 0.083 3.2 7.38 1125 0.005 0.458 469 5 0.003 0.02 0.02 0.059 0.002 0.010 0.0197 0.002 0.008 0.02 0.03 0.02 0.22 
--- --- -- -- ------ ' Std. Deviation 0.015 2.6 0.3 140 0.02 0.179 74 1 0 0 0.01 0.021 0 0.008 0.0036 0.001 0.006 0 0 0 0.10 

. 

Minimum Value 0.070 0 6.75 848 0.001 0.2 176 1 0.003 0.02 0.02 0.034 0.002 0.002 0.0001 0.002 0.005 0.02 0.02 0.02 0.11 
Maximu1n Value 0.120 9.5 8.09 1307 0.125 0.96 592 7 0.003 0.02 0.10 0.124 0.004 0.038 0.0300 0.007 0.028 0.04 0.03 0.02 0.65 
Median 0.080 3.3 7.33 1144 0.001 0.49 476 5 0.003 0.02 0.02 0.054 0.002 0.008 0.0200 0.002 0.006 0.02 0.03 0.02 0.20 
Num. Values 39 38 39 40 40 40 39 39 39 4 39 39 39 39 39 39 39 39 39 6 39 

Standard Inst.Max. 
F: FARO WATER LICENCE 

CYANIDE: TOTAL CN (mg/L) 0.05 
NH3-N (mg/L) 
TSS (mg/L) 15 
SILVER: TOTAL Ag (mg/L) 0.1 
AS-D (mg/L) 0.05 
BARIUM: TOTAL Be (mg/L) 1 
CADMIUM: TOTAL Cd (mg/L) 0.02 
COPPER: TOTAL Cu (mg/L) 0.2 
MERCURY: TOTAL Hg (mg/L) 0.005 
MOLYBDENUM: TOTAL Mo (mg/L) 0.5 
NICKEL: TOTAL Ni (mg/L) 0.5 
LEAD: TOTAL Pb (ng/L) 0.2 
ANTIMONY: TOTAL Sb (mg/L) 0.1 
SELENIUM: TOTAL Se (mg/L) 0.05 
ZINC: TOTAL Zn (n'g/L) 0.5 



1996 FARO SURFACE WATER QUALITY 

Date I m3/secl deg Ci pH unit! µSiem! mglL! mglL 

~an/25/9_§_ _______________ 2..:±_ _ _ 7_:!_~ .. 26L_ S()Q.1 <()5. 
Mar/12/96 2.0 7.76 1276 0.001 <.05 ·-------------·-- ------- ---- -·----- ------ --------- __ ,, __ ,, ___ -~----
MayJ_1~_96 __ ___ _()~1_6()_ _ __ 'hO__ B_c2~ __ 15_§__ "_,()01 _<:,()5. 
~a_)'/29196_ -- 4.75()() ___ 2,!l_ __ - _J~-- _7_3_ 0.002 <.05 
Jun/11/96 2.6060 5.0 8.24 124 <.001 <.05 - - ·--·---- -· ------ ---- ----·- ------
Ju\/17/96 3.3526 7.5 7.78 133 <.001 <.05 -·-------------
Sep/3/96 

§ft~J!i-••- -- _I~±9()_ -~°-~ ~!~1- __ :~:-1 ::~~l 1<~~5 
JAN 1996 - DEC 1996 

~~aEeviatian- -I ~:~~~~ 
-----------· -·-----

Minimum Value 0.9760 ------------- ----------- -- -
Maximum Value 4.7500 ------ ------ ----------
~edjaQ___ _ _ 2§()§0 
Num. Values I 5 

3.1 
2.4 

7.9 307 0.001 0.05 - -- -- --- - -

0.18 373 0 0.00 - - ------- _,, _________ -·-- -··---
0 7. 72 73 0.001 0.05 
·---- ·---- --·------ -- --- - -·- - - -· --

7.5 8.24 1276 0.002 0.05 

· ~~:~=-~ ~7~I -~~-1~5:= o %01 I o,g5 

Standard Inst.Max. 
F: FARO WATER LICENCE 

NH3-N (mg/L) 1 
TSS (mg/L) 15 
SILVER: TOTAL Ag (mg/L) 0.1 
BARIUM: TOTAL Ba (mg/L) 1 
CADMIUM: TOTAL Cd (mg/L) 0.02 
COPPER: TOTAL Cu (mg/L) 0.2 
MERCURY: TOTAL Hg (mg/L) 0.005 
MOLYBDENUM: TOTAL Mo (mg/L) 0.5 
NICKEL: TOTAL Ni (m9/L) 0.5 
LEAD: TOTAL Pb (mg/L) 0.2 
ANTIMONY: TOTAL Sb (mg/L) 0.1 
SELENIUM: TOTAL Se (mg/L) 0.05 
ZINC: TOTAL Zn (mg/L) 0.5 

mg/L 

10 
50 
56 
4 
63 
12 

9 
20 
40 

29 
23 
4 

63 

mg/L mg/L 

<.003 
<.003 

mglLj mglLj mglLj mglL 

<.02 0.073 0.002 0.008 ------·---- ------- ---- ----- --- --·---
<.02 0.076 <.002 <.002 

mg/L 

<.02 
<.02 

<5 
<5 
6 
7 ~5 I:~~!! l~~f t~l~ ~~~~- ='~~!I ~:~!1 

<5 
<.002 <.02 

<,0,031 <.0;11o,1 __ 1 __ 21 <,002 
<.003 <.02 0.225 <.002 

<5 l~:oo3 <.02 0.139 <002 

<.0021 <.02 

o.oci2 <.02 

<5 I <.003 I <.02 I o.046I <.002 I 0.024 I <.02 
6 <.003 <.02 0.120 <.002 0.007 <.02 

mg/LI mglL/ mg/L 

<.002 <.005 <.02 -·-- ----- -· - -·----
<.002 <.005 <.02 

......... -------
<,(JO~- <.()()!; <002 
<.002 <.005 <.02 
<.002 <.005 <.02 
0.005 <.005 <.02 
<.002 0.009 <.02 
<.002 0.005 <.02 ------ .. - -------- -----
<.002 <.005 <.02 
0.006 0.017 <.02 

5 0.003 0.02 0.090 0.002 0.007 0.018 0.003 0.007 0.020 
1 0 0 0.060 0 0.007 0.0063 0.001 0.004 0 --- ----- - -- - - ---- -

5 0.003 0.02 0.030 0.002 0.002 0.0001 0.002 0.005 0.02 
----- ---- ------·-· 
7 0.003 0.02 0.225 0.002 0.024 0.02 0.006 0.017 0.020 ---·----- ·--------- "-·-- ----------- ---- - --- ---- ------ -- - ---

20 5 0.003 0.02 0.074 0.002 0.002 0.02 0.002 0.005 0.02 ---- - --- --··--
9 9 10 10 10 10 10 10 10 10 10 

mg fl mg/L mg/L 

<,02 0.03 
- --- ----

<.03 0.01 
<.03 <.02 0.03 
<.03 <.02 0.03 
<.03 <.01 
<.03 0.03 
<.03 0.05 
<.03 0.03 
<.03 0.08 
<.03 0.09 

0.03 0.02 0.04 
0 0 0.03 

0.02 0.02 0.01 
0.03 0.02 0.09 
0.03 0.02 0.03 
10 2 10 



1996 FARO SURFACE WATER QUALITY 

.~;·•:!: 

FLOW TEMP PH-F COND-L CN-T NH3-N S04-T TSS AG-T AS-T BA-T CD-T CU-T HG-T MO-T Nl-T PB-T SB-T SE-Tl ZN-T 
Date rn3Jscc deg C pH unit µSiem 1ng/L mg/L n1g/L n1gfl mg/L mg/L mg/L n1g/L n1g/L n1g/L n1gfl rngfl mg/L mg/L _!119_!~ -~/l 

Mar/12/96 0.0059 ----- ·--- --

Apr/9/96 0.0059 

Apr/16/96 .. 0.0059 

Apr/~3/96 () 0068 

f\pr/29/96 0.0082 
Ma)'/_61_9_6 __ 0.0059 
May/13/96. 0.0059 

fv1_ay/1~9(3_ o 0059 I_ 80_ I 7.28_ L 1466 J<,001 11.03 +I 717 I 8 I <.003 I <.02 I 0.1111 0.003 I o.039 I I <.002 I 0.031 I 0.02 I o.o3 I I o.04 

fvl!'Yi± 11.§13 _ U.0068 
May/27/96 . 0 0082 
Jun/4/96 0.0109 
- -- -·-· ·- -------- --
Jun/11/96 0.0122 
Jun/21/96 0.0135 

-··----- --- --

Jun/26/96 0.0149 
Jul/2/96 0.0149 
Jul/8/96 0.0149 .. - -·-- -
Jul/15/96 0.0179 
Jul/22/96 0.0149 
Jul/29/96 0.0213 
Aug/5/96 C>.0196 
Aug/12/96 ll 0231 
Aug/20/96 11.0231 
Sep/9/96 () 0164 

§epj11/9~. 0.0154 I 5.5 I 7.15 I 1014 I <.001 I 0.44 I 418 I <5 I <.003 I <.02 I 0.15 I <.002 I 0.005 I <.02 I <.002 I 0.0171 <.02 I <.03 I I o 02 
Sep/_24/§6 0.0250 

§ef'/30/96 .. L .0244 
Dec/19/96 0.0100 I 0 I 7.23 I 1725 I <.001 I o.89 I 706 I 6 I <.003 I 0.15 I o.14 I <.002 I 0.020 I <.02 I 0.003 I 0.041 I <.02 I o.o4 I I 0.10 

JAN 1996 - DEC 1996 - - - - - - - - - -

Mean 0.0133 3.6 7.22 1402 0.00·1 0.79 614 6 0.003 0.06 0.13 0.002 0.021 0.02 0.002 0.03 0.02 0.03 0 05 
---- ----

Std. Deviation 0.0065 3.8 0.07 360 0 0.31 170 2 0 0.08 0.02 0.001 0.017 0 0.001 0.012 0 0.01 0.04 ----- --------- - -· - -· - ----- --·--- -- - -------
Minimum Value 0.0059 0 7.15 1014 0.001 0.44 418 5 0.003 0.02 0.11 0.002 0.005 0.02 0.002 0.017 0.020 0.03 0 02 
Maximum Value 0.0250 8 7.28 1725 0.001 1.03 717 8 0.003 0.15 0.15 0.003 0.039 0.02 0.003 0 041 0.02 0.04 0 10 
Median 0.0135 3.2 7.23 1466 0.001 0.89 706 6 0.003 0.02 0.14 0.002 0.02 0.02 0.002 0.031 0.02 0.03 0.04 ----... --- - .. .. ·-- - --- - - - . 

' Num. Values 26 3 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3 00 -



1996 FARO SURFACE WATER QUALITY 

- - I • I :-

FLOW TEMP PH-F COND·L CN-T NH3-N S04-T TSS AG-T AS-T BA-T CD-T CU-T HG-T MO-T Nl-T PB-T SB-T SE-T ZN-T 
Date m3/sec deg C pH unit µSiem mg/L mg/L mg/L mgfl mg/L mgJL mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Mar/12/96 0.0032 ------------ ' "' ------ - ----- - ---- - -- ----. ---·- -----· -- - ----· -· --
Apr/9/96 __ 0.0032 
Apr/1~/96 0.0032 
Apr/23/96 0.0032 
Apr/29/96 0.0038 

1;1_ay/6i!J~--- __ 00032_' 
·----- - - --·--------·-- . 

May/13i!J6 ___ 0.0032 
May/13/96 0.0032 I 5.0 I 7.32 I 1077 I <.001 I o.78 I 370 I <5 I <.003 I <.02 I 0.103 f <.002 I 0.010 I I <.002 I 0.004 I <.02 I <.03 I I 0.02 
l;l_ay/2_1/96 ___ 0.0032 
f>.,1ay/27/96 _ 0.0038 
Jun/4/96 0.0044 
--- .... ·----------- -- -

Jun/11/96 0.0052 
Jun/21/96 0.0068 ---- ----- ···- - --·---
Jun/26/96 0.0068 
--- --------- --- ---- -- -- -- --- -
Jul/2/96 (),()068 ' - -- --·-- -----------~---- ·---- -· ---. -----------· ------ --- - ·-----
Jul/8/96 0.0077 

- - --

Jul/15/96 0.0077 
- - - --·--
Jul/22/96 0.0044 --·- -----·---
Jul/29/96 0.0068 
- ---"- --------
Aug/5/96_ 0.0068 
Au9/12/96 0.0077 
i\~g/20/96 0.0077 
Sep/9/96 0.0164 
Sep/11/9_6 _ I 4.5 I 7.17 I 126·1 I <.001 I o.72 I 666 I 9 I <.003 I <.02 I 0.172 I <.002 I 0.007 I <.02 I 0.003 I 0.015 I <.02 I <.03 I I 0.01 
Sep/2.4/96 0.0086 
Sep/30/96 0.0086 
Dec/19/96 0.0033 I 0.0 I 7.15 I 1174 I <.001 I o.75 I 388 I 7 I <.003 I 0.06 I 0.159 I <.002 I 0.006 I <.02 I <.002 I <.005 I <.02 I <.03 I I 0.07 

JAN 1996 - DEC 1996 - -

Mean 0.0059 3.2 7.21 117°1 0.001 0.75 475 7 0.003 0.03 0.145 0.002 0.008 0.02 0.002 0.008 0.02 0.03 0.03 
Std. Deviation 0.0030 2.8 0.09 92 0 0.03 166 2 0 0.02 0.037 0 0.002 0 0.001 0.006 0 0 0.03 --- --- .------------- - -- - - --- --- - ... 

Minimum Value 0.0032 0 7.15 1077 0.001 0.72 370 5 0.003 0.02 0.103 0.002 0.006 0.02 0.002 0.004 0.020 0.03 0.01 
------- ------------- . ---
Maximum Value 0.0164 5 7.32 1261 0.001 0.78 666 9 0.003 0.06 0.172 0.002 0.01 0.02 0.003 0.015 0.02 0.03 0.07 . 
Median 0.0060 4.5 7.17 1174 0.001 0.75 388 7 0.003 0.02 0.159 0.002 0.007 0.02 0.002 0.005 0.02 0.03 0.02 .. -· ' - --- -- -

Num. Values 26 3 3 3 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3.00 



1996 FARO SURFACE WATER QUALITY 

•T•> ti': ff [:Ii~ ttl 11 RW'I ttt. 

FLOW TEMP I PH-FICOND-LI CN-TINH3-NIS04-TI TSSI AG-Tl AS-DI AS-Tl BA-Tl CD-Tl CU-Tl HG-Tl MO-Tl NI-Tl PB-Tl SB-TISE-Tl ZN-T 
Date m3/sec deg C pH unit µSiem mg/L mg/L mgfL mg/L mg/L mg/L mg/L mg/L mg/L n1gfL mg/L mg/L mgfl mg/L mg/L mg/L mg!_!.:_l 

Jan/4/96 0.03"\0 2.5 7.25 1293 <.001 0.47 538 6 <.003 0.04 0.109 <.002 0.008 <0.03 <.002 <.005 <0.02 0.03 O 02 
Jan/9/~6 0.0310 2.4 7'::3? 1310 _ 0.002 _ Oc57 190 <5 <,003 <.02 0.100 <.002 0.007 <.02 <.002 <.Og5 <,{)2 <,02 0.01 
Jan/20/96 0.0'310 2.0 7.35 1288 <.001 1.02 + 385 6 <.003 <.02 0.123 <.002 0.009 <.02 <.002 0.005 <.02 <.02 0.01 
Jan/25/96 0.0310 0.9 7.32 1385 <.001 1.15 + 480 8 <.003 <.02 0.113 <.002 0.010 <.02 <.002 <.005 <.02 <.02 <.01 
Feb/5/96 0.0270 3.0 7.33 1345 <.001 0.87 551 8 <.003 <.02 0.112 <.002 0.004 <.02 <.002 0.012 <.02 <.02 <.01 
Feb/14/96 0.0290 3.0 7.28 1330 <.001 1.03 + 538 7 <.003 <.02 0.104 <.002 0.006 <.02 <.002 <.005 <.02 <.02 0.02 
Feb/23/96 0.0300 1.7 7.18 932 0.001 1.22 + 620 6 <.003 <.02 0.113 <.002 0.006 <.02 <.002 0.012 <.02 <.02 <.01 
Feb/29196 o.o3oo 2.0 6.89 1254 o.ooi 1.08 + 620 <1 <.003 <.02 0_092 <.002 0.003 <.02 <.002 <.005 <.02 <.02 0.01 
Mar/5/96 0.0300 1.9 7.33 1147 0.002 1.01 + 517 12 <.003 <.02 0.110 <.002 0.003 <.05 <.002 <.005 <.02 <.03 < 0·1 
Mar/12/96 0.0270 1.7 7.11 1280 0.001 0.99 503 14 <.003 0.04 0.122 <.002 0.004 <.02 <.002 0.005 <.02 <.03 0.01 

---- --- ---- - -- -
Mar/21/96 0.0230 2.0 7.38 1363 <.001 0.97 465 6 <.003 0.07 0.113 0.005 0.002 <.02 <.002 0.009 <.02 0.03 <.01 

- -

Mar/30f96 _ 0.0?30 3.2 _ _7._3 12fj7 ::.00_1 0.94 534 5 <.003 0.03 0.108 <.002 0.009 <.02 <.002 <.005 <.02 <.03 <.01 
Apr/9/96 0.0190 3.4 7.39 1287 <.001 0.94 534 5 <.003 <.02 0.137 <.002 0.018 <.02 <.002 <.005 <.02 <.03 <.01 
Apr/16/96 0.0230 4.0 7.26 1346 <.001 0.76 403 10 <.003 <.02 0.107 <.002 0.011 <.02 0.004 <.005 <.02 <.03 <.O·I 
Af,ri2:li!l6 - - 0.0230 1.5 1_05 --1262 0.002 o.8s 501 13 <.003 <.02 0.111 <.002 <.002 <.02 <.002 0.018 <.02 <_03 <.02 0.01 

1Aort29t96 0.0230 2.0 1.26 1251 <.001 o.86 511 8 <.oo~ o.o3 0.120 <.002 0.004 <.02 <.002 0.026 <.02 
IMay/6/96 _ U.uvlv , 1-&.-S- t_.vo' ~<~-, <.001 0.95 7 <.003 ~.02 "ILli3 0.127 <.002 0.008 <.02 u.003 0.013 <.02 <.03 <.02 0.01 
May/13/96 0.0310 8.0 7.4 1259 <.001 0.93 561 7 <.003 <.02 <.02 0.113 0.006 0.018 <.02 0.002 0.012 <.02 0.04 <.02 O 0-1 
May/21/96 O.G310 6.0 7.25 1278 <.001 0.80 589 8 <.003 <.02 0.03 0.107 <.002 0.023 < 02 <.002 0.016 0.02 <.03 < 02 0.01 
May/27/96 0.0310 6.0 7.2 1~20 0.001 0.99 498 6 <.003 <.02 <.02 0.108 <.002 0.008 <.0001 <.002 <.005 <.02 <.03 <.02 0.02 
May/29/96 O.C310 5.5 7.4 1305 0.001 0.72 544 7 <.003 <.02 <.02 0.124 <.002 0.006 <.0001 <.002 0.010 <.02 <.03 <.02 0.01 
Jun/4/96 0.0340 6.0 7.4 1292 <.001 0.74 542 7 <.003 <.02 0.119 <.002 0.005 <.0001 <.002 <.005 <.02 <.03 <.02 <.01 
Jun/11/96 0.0350 5.0 7.1 1328 <.001 0.72 447 <5 <.003 <.02 0.111 <.002 0.003 <.02 <.002 <.005 <.02 <.03 0.01 
Jun/21/96 O.C390 7.0 7.28 1209 <.001 0.72 592 <5 <.003 <.02 <.02 0.067 <.002 <.002 <.02 <.002 <.005 <.02 <.03 0.02 
Juli2i96- 0.0439 5.0 7.28 1320 <.001 0.71 686 5 <.003 <.02 0.150 <.002 <.002 <.02 <.002 0.007 <.02 <.03 <.02 0.03 
Jul/8/96 0.0486 6.5 7.2 1259 <.001 0.79 572 6 <.003 <.02 0.069 <.002 <.002 <.02 <.002 <.005 <.02 <.03 <.01 
Jul/15/96 0.0635 4.5 7.39 1260 <.001 1.09 + 582 7 <.003 <.02 0.115 <.002 <.002 <.02 0.003 <.005 <.02 <.03 <.01 
Jul/23/96 O.C439 7.0 7.41 1111 <.001 0.76 526 <5 <.003 <.02 0.098 <.002 0.003 <.02 <.002 <.005 <.02 <.03 0.01 

.ljl\1129/96 , :.,_C4\!2;l.i~ .. 18.0,.~ •• l.Jl8~' 1.060 _§,001 o.88 530 _5 5£~ --~~~ 0.101 <.002 0.007 <02 0.002 0.005 <.02 <n~ n.o3 
Aug/5/96 0.0534 4.5 6.99 1158 0.007 0.81 b <.003 0.04 0.136 <.vv~ U.v•v -.v~ <.002 0.008 <.02 <.03 0.02 
Aug/14/96 _ O.C•G35 6.0 7.4 1168 0.005 0.71 563 6 <.003 0.02 0.100 <.002 0.008 <.02 0.003 0.006 <.02 <.03 <.01 
Aug/20/96 0.0534 8.0 6.99 1168 <.001 _ 0.65 530 5 <.003 0.02 0.099 <.002 0.005 <.02 <.002 0.014 <.02 <.03 0.02 
Aug/27f96 0.0534 6.0 7.19 1125 0.002 f24 + 446 6 <.003 <.02 0.127 <.002 <.002 <.02 0.003 <.005 0.03 <.03 0.01 
sep/3/96- 0.0534 -- - -1-166- 0.002 1.30+ 481 - a <.003 <.02 0.106 <.002 0.003 <.02 -·~_002 <.005 <.02 <o:l -- 0.0·1 

seP-111195 0.0534 5.o 7.29 1135 <.001 ' - 0_25 557 1 <.003 <.02 0.125 <.002 0.001 <.02 <.002 <_005 <.02 <.03 <.01 
s8i)i1?/96- 0.0534 5.o 1.26 1261 <.001 0.62 538 5 <.003 <.02 0.168 <.002 0.009 <.02 <.002 0.018 <.02 <.o3 0.02 
Sep/24196 0.0698 5.0 7.48 1078 <.001 0.52 631 8 <.003 <.02 0.136 0.005 0.025 <.02 <.002 0.014 <.02 <.03 0.04 
Seo/30/96 <.003 <.02 0.087 <.002 0.012 <.02 <.002 <.005 <.02 <.03 0.02 



DA TA CONTINUED 

N; X13, Cpmbimu:I ~iiepage frPm Cr 
FLOW TEMP PH-F COND-L 

Date m3/sec _____ d_eg ~ __ _e_~_u_~! -~-~::Jlcm --- ------·----- - ----- -·------ -
Oct/7/96 0.0613 5.1 7.48 1166 
Oct/15/96 0.0613 4.5 7.43 965 
----------·- ·--.. 
Oct/21/96 0.6130 0.5 7.13 983 -- -- ----·-- _,, ____ -- -- .... 

743 -----·--- -

Oct/29/96 0.0531 0 972 . 
Nov/5/96 0.0530 0 7.37 1164 
,----------·--·- . --- " --- -

Nov/12/96 0.0530 0 7.49 1098 
-- ------- -- -------" .. 

Nov/21/96 0.0610 0 7.42 999 
Nov/25/96 0.0520 0 7.17 1020 
- ------- -- -- --- "" --- -- - ---------- --

Dec/2/96 0.0520 0 1423 - ----- ~--- ----- --- ---·-·--- --·----·-
Dec/11/96 0.0453 0 7.36 1053 
- - - ---- --------------· --- " 

Dec/19/96 0.0453 0 7.23 1427 -------------- --- _,, ___ -- -------·- -------
Dec/23/96 0.0453 0 7.31 1355 __________ ,,,, 
Dec/30/96 0.0453 0 7.27 1483 

JAN 1996 - DEC 1996 
Mean 0.0528 3.7 7.28 1218 
- ·---·--·- -- . "~----- ---·-- ---.--
Std. Deviation 0.0820 3.4 0.14 131 
--------·- ...... .----·--- --- - --- - - -

Minimum Value 0.0190 0 6.89 932 -- ·-·- -·-- - --- -· ------ -

Maximum Value 0.6130 18 7.49 1483 
- . ... ------ - -- . - - -------

Median 0.0439 3.2 7.3 1260 
- ... 

Num. Values 50 49 48 50 

Standard Inst.Max. 
F: FARO WATER LICENCE 

CYANIDE: TOTAL CN (m9/L) 
NH3-N (mg/L) 
TSS (m9/L) 
SILVER: TOTAL Ag (mg/L) 
AS-D (mg/L) 
BARIUM: TOTAL Ba (mg/L) 
CADMIUM: TOTAL Cd (mg/L) 
COPPER: TOTAL Cu (mg/L) 
MERCURY: TOTAL Hg (m9/L) 
MOLYBDENUM: TOTAL Mo (mg/L) 
NICKEL: TOTAL Ni (mg/L) 
LEAD: TOTAL Pb (m9/L) 
ANTIMONY: TOTAL Sb (mg/L) 
SELENIUM: TOTAL Se (mg/L) 
ZINC: TOTAL Zn (mg/L) 

0.05 
1 

15 
0.1 

0.05 
1 

0.02 
0.2 

0.005 
0.5 
0.5 
0.2 
0.1 

0.05 
0.5 

CN-T NH3-N S04-T 

- ~_g/L ---~pf_~ ---~~!L: 

0.014 0.86 500 
<.001 0.70 398 
<.001 0.81 422 

. ··-· 
'Otltr 0.0uo U.O/ 

0.015 0.45 475 
<.001 0.58 496 
0.006 0.55 501 

, ... 
<.001 0.96 522 
<.001 0.68 164 
<.001 0.84 513 
<.001 0.97 470 
<.001 0.87 433 

0.002 
I---· .. 

0.828 511 
0.003 0.214 80 
0.001 0.25 164 
0.015 1.3 686 
0.001 0.84 517 

49 49 47 

TSS AG-T AS-D AS-T BA-T CD-T CU-T HG-T MO-T Nl-T PB-T SB-T SE-T ZN-T 

_!ll~!~ ----~~/L 111~/L m~/L -.. _m_~!!- - m~IL mg/L mg/L mg/L mg/L m~/l mg/L mg/L mg/L 

<.003 <.02 0.190 <.002 <.002 <.02 <.002 <.005 <.02 <.03 0.01 
<5 <.003 <.02 0.130 <.002 0.028 <.02 <.002 0.007 <.02 <.03 0.02 
7 <.003 <.02 0.099 <.002 0.034 <.02 <.002 0.009 <.02 <.03 0.03 

- - -------- "------
<5 <.003 <.02 0.130 <.002 0.027 <.02 <.002 <.005 <.02 <.03 . o_.02 
-~ <1lo3· '"""'="-"'·"'"" . <002- ":fat <:"662 :!1J'!f5• ~2 

. -
~""''"""' <.02 0.102 1rod1· <.03 <.01 

<5 <.003 <.02 0.119 <.002 0.008 <.02 <.002 <.005 <.02 <.03 0.01 
6 <.003 <.02 0.143 <.002 <.002 <.02 <.002 <.005 <.02 <.03 0.02 

<5 <.003 <.02 0.113 <.002 0.004 <.02 <.002 <.005 <.02 <.03 0.01 
7 <.003 <.02 0.083 <.002 0.005 <.02 <.002 <.005 <.02 <.03 0.01 

<5 <.003 <.02 0.176 <.002 0.007 <.02 <.002 0.012 <.02 <.03 0.01 
8 <.003 0.02 0.140 <.002 0.007 <.02 <.002 <.005 <.02 <.03 0.05 
7 <.003 <.02 0.110 <.002 0.015 <.02 0.004 0.019 <.02 <.03 0.01 -

<5 <.003 <.02 0.105 <.002 0.008 <.02 <.002 <.005 <.02 <.03 0.01 

7 0.003 0.02 0.02 0.116 0.002 0.008 0.02 0.002 0.008 0.02 0.03 0.02 0.02 - i" - '' -
2 0 0 0.01 0.023 0.001 0.007 0.007 0 0.005 0 0 0.00 0.01 
1 0.003 0.02 0.02 0.067 0.002 0.002 0.0001 0.002 0.005 0.02 0.02 0.02 0.01 
14 0.003 0.02 0.07 0.190 0.006 0.034 0.05 0.004 0.026 0.03 0.04 0.02 0.05 

- -

6 0.003 0.02 0.02 0.113 0.002 0.007 0.02 0.002 0.005 0.02 0.03 0.02 0.01 
49 51 6 51 51 51 51 51 51 51 51 51 9 51 



1996 FARO SURFACE WATER QUALITY 

FLOW I TEMP I PH-FICOND-LI CN-TINH3-NIS04-TI TSSI AG-Tl AS-Tl BA-Tl CD-Tl CU-Tl HG-Tl MO-Tl NI-Tl PB-Tl SB-Tl SE-Tl ZN-T 
Date m3/sec deg C I p_H unltl µSiem I mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/LI mg/L 

Jan/25196 0.9 7.51 1145 0.001 0.55 341 <5 <.003 0.04 0.068 <.002 0.0·17 <.02 <.002 0.008 <.02 <.02 0.10 - '". - - ·- ·-- -

Feb/14196 2.2 7.68 1207 <.001 0.5 480 <5 <.003 <.02 0.091 <.002 0.005 <.02 <.002 <.005 <.02 <.02 0.09 
f:J1~r{12t?§___ __ 2:4 7~5~ 1206 o.oin ·o;56 _'14_2 <5 <.003 0_03 o.o9o <.002 <.002 < 02 ~.002 <:oo5 <.02 <.03 0.08 
l\P.r/91§() 0.220 3.1 7.75 1203 <.001 0.53 503 <5 __ <,003 ~- 0.0~ ~ 0.019 ~ <.002. 0.008 0.06 <.03 0.02 
May11:;1_9_6_ - . ~ _,o-- __ , __ . __ .",Q_()1 __ 0.05 _!)5 10 <1003 <,02 0.051 <.002 0.015 <.02 <.()02 <.005 <.02 <.03 <.02 0.05 
f:J1ayr_2_9f9.§ _ _ 4.99_~ 2_,2_ L9 . 116 0.001 <.05 31 6 <.003 <.02 0.032 <.002 <.002 <.02 0.004 <.oo5 <.02 <.03 o.o4 
Jun/11196 1.835 5 8.01 208 0.002 <.05 89 <5 <.003 <.02 0.042 <.002 0.009 ·.0001 <.002 <.005 <.02 <.03 <.02 0.02 
:iUiii7r9o ------- 3.394- 7 -i55- 183 <.001 <.o5 28 ~5 <~oci:i <.02 0.023 <.002 <.002 <.02 0.002 <.oo5 <.02 <.o3 0.02 
~"llr.!51913-- -12_43_ .. ______ )g_f ·:21(~- <.001· -0.ox· ::ss · ~5 < aoi <02 ·aa45 <.002 · :2oor <'.02· <:002· ~~~as· ';'if2'- ·<'.03- -· --~ ·0:03-· 
Sepj:J19_()_ ___ __ _ ____ _____ _______ __ ____ _ ___ _ ___ _ ________ <.003 -~ 1 02 0.1~5 <.002 0.006 <.02 <.002 <.005 <.02 0.04 0.04 
§ef'l.1_1{?_6_______ 2,0~7 5 _!XL __ 329 <.001 <.o5 74 <5 <.003 <.02 0.056 <.002 <.002 <.02 <.002 <.oo5 <.02 <.03 o.o4 
OcU2196 1.523 

Dec/19196 0.2441 

0.09 -0.10 
0.12 

~~~~1~~:=1- -- ---1 ·-- ~- ~-r~iT~1~~r-:~~~t -%~-l~11~1--\:-~~ -iti ~~;; ·:~~~% ci
0

~~~I ::~~ :~i~ :::: r:~ H~~ 
JAN 1996 - DEC 1[196 
Mean 1.8643 3 7.7 646 0.002 0.25 222 5 0.003 0.02 0.07 0.002 0.008 0.019 0.002 0.005 0.02 0.03 0.02 0.06 ---------- --------·--·- --- - ·-- -- " ---- -·- I·- - -- ·-- - - - . 
Std. Deviation 1.5129 2.6 0.18 458 0.002 0.23 186 1 0 0.01 0.03 0 0.009 0.005 0.001 0.001 0.01 0 0 0.04 ---------·--- - --- -- -·- --- ----- --- - - ----- -

Minimum Value 0.22 0 7.47 116 0.001 0.05 28 5 0.003 0.02 0.02 0.002 0.002 1E-04 0.002 0.005 0.02 0.02 0.02 0.02 - ------- . -· ·--------· -
Maximun1 Value 4.992 8 8.01 1207 0.007 0.56 503 10 0.003 0.04 0.13 0.002 0.03 0.02 0.004 0.008 0.06 0.04 0.02 0.12 -- --- - - --- - - - . 
Median 1.523 2.4 7.68 519 0.001 0.11 126 5 0.003 0.02 0.07 0.002 0.005 0.02 0.002 0.005 0.02 0.03 0.02 0.04 -.------··--·--- ---·-·~--- -'"- --·-------- ------- ---
Num. Values 9 13 13 13 13 13 13 13 14 14 14 14 14 14 14 14 14 14 2 14 

Standard 
F: FARO WATER LICENCE Inst.Max. Inst.Max. 

CYANIDE: TOTAL CN (mg/L) 0.05 MERCURY: TOTAL Hg (mglL) 0.01 
NH3-N (mglL) 1 MOLYBDENUM: TOTAL Mo (mgll 0.5 

TSS (mglL) 15 NICKEL: TOTAL Ni (mglL) 0.5 
SILVER: TOTAL Ag (mg/L) 0.1 LEAD: TOTAL Pb (mg/L) 0.2 
BARIUM: TOTAL Ba (mglL) 1 ANTIMONY: TOTAL Sb (mglL) 0.1 
CADMIUM: TOTAL Cd (mglL) 0.02 SELENIUM: TOTAL Se (mglL) 0.05 
COPPER: TOTAL Cu (mgll) 0.2 ZINC: TOTAL Zn (mg/L) 0.5 



1996 FARO SURFACE WATER QUALITY 

TEMP PH-F COND-L CN-T NH3-N S04-T TSS AG-D AS-D 8A-D CD-D CU-D HG-D MO-D Nl-D P8-D S8-D SE-D ZN-D 
Date deg c pH unit µSiem mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg IL mg/L mg/L mgfL mg/L mgJL mg/L mg/L 

Jan/25/96 250 0.82 + <.05 107 <5 <.003 <.02 0.13 <.002 0.017 <.02 0.006 0.058 0.26 0.03 <.01 
- ------·----- --.--- -

Mav/28/96 642 0.007 1.06 + 341 <.003 <.02 0.05 0.003 0.019 <.02 0.011 <.005 0.26 <.03 0.71 

TEMP PH-F COND-L CN-T NH3-N S04-T TSS AG-T AS-T 8A-T CD-T CU-T HG-T MO-T Nl-T P8-T S8-T SE-T ZN-T 
Date deg C pH unit lJS/cm mg/L mg/L mg fl mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Jun/21/96 7.72 1076 4.900 + 1.38 + 731 <.003 <.02 0.020 0.012 0.009 <.02 0.004 0.155 0.11 <.03 7.80 + 
AG-0 AS-0 BA-D CD-0 CU-D HG-0 M0-0 Nl-0 PB-D SB-D SE-D ZN-0 

Jul/17/96 11.0 7.30 1150 4.800 + 1.30 + 686 18 + 0.004 0.04 <.002 0.014 0.014 <.02 0.014 0.179 0.11 0.09 8.56 .. ------ - ----
f\u9i1_5_196_ . 7.78 1109 5.000 + 0.07 678 <5 <.003 <.02 0.047 0.012 0.045 <.02 0.006 0.111 0.22 + 0.06 4.08 + 

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

5_epi1_2f_fl6_ 1111 0.116 + 1.11 + 741 <5 <.003 <.02 0.077 0.013 0.045 <.02 0.019 0.059 0.03 <.03 4.01 + 
Oct/21/96 6.50 981 3.589 + 0.87 531 <5 <.003 <.02 0.037 0.010 0.047 <.02 <.002 0.077 <.02 <.03 3.33 + 
--------- ------- --- --------- -- --------- ----·-----
Nov/21/96 2.0 7.51 1038 1.060 + 0.82 636 <.003 0.04 0.050 0.006 0.023 <.02 0.003 0.094 0.02 <.03 3.70 + ------- -- ----
Dec/19/96 0 7.51 1333 <.001 0.49 679 7 <.003 <.02 0.274 0.006 0.032 <.02 0.011 0.108 0.27 + 0.07 4.26 + 
NOTE; July 17 dissolved metals not included in statistics. 

JAN 1996 - DEC 1996 
Mean 3.2 7.4 1114 2.781 0.86 669 8 0.003 0.02 0.084 0.010 0.034 0.02 0.007 0.101 0.11 0.04 4.53 ----------- - --- ···----- - .... . - -- -------- 1- .. .. - - - -- -
Std. Deviation 5.3 0.43 111 2.307 0.46 70 6 0 0.01 0.095 0.003 0.015 0 0.006 0.033 0.11 0.02 1.64 ____ ,,, __________ - ---------- ------· -------- - '" ---- - .. ---.- ... ----- .. -
Minimum Value 0 6.5 981 0.001 0.07 531 5 0.003 0.02 0.02 0.006 0.009 0.02 0.002 0.059 0.02 0.03 3.33 -- ---- - ----- - --- . ----·-· ---- . ----------· ------------ ----- ... 

Maximum Value 11.0 7.78 1333 5 1.38 741 18 0.003 0.04 0.274 0.013 0.047 0.02 0.019 0.155 0.27 0.07 7.80 
Median 1.0 7.51 1109 3.589 0.87 679 5 0.003 0.02 0.048 0.011 0.039 0.02 0.005 0.101 0.07 0.03 4.05 - -·--- ···----·- ·-- --- -·· - ., . ·-· - --

Num. Values 3 6 7 7 7 7 5 6 6 6 6 6 6 6 6 6 6 6.00 



1996 FARO SURFACE WATER QUALITY 

FLOW TEMP PH-F COND-l CN-T NH3-N S04-T TSS AG-T AS-T BA-T CD-T CU-T HG-T MO-T Nl-T PB-T SB-T SE-T ZN-T 
Date m3/sec deg C pH unit µSiem mg/L mg/L mg/L mg fl mg/L mg/L mg fl mg/L mg/L mg/L mg/L mg/L mg IL mg/L mg/L n1g/L 

~§'11:25/~_ -- - O.•J017 0.8 7.37 4870 <.001 0.50 2053 6 <.003 0.15 0.079 0.016 0.032 <.02 <.002 0.296 <.02 0.13 + 24.43 + 
- --·-- ---- 1-- --·-- ---- - ------- " ---

0.023 Feb/14/96 0.0015 2.1 7.25 4850 <.001 0.56 2597 5 <.003 <.02 0.090 0.006 <.02 <.002 0.216 <.02 <.02 24.21 + --- -
Mar/22/96 0.0011 2.3 7.31 4770 0.002 0.56 2175 <5 0.004 0.02 0.101 0.022 + 0.023 <.02 <.002 0.257 0.020 0.03 24.15 + 
Apr/fJ/9_§_ __ __ 0.0017 4.0 7.22 4130 <,001 0.41 2118 41 + <.003 <.02 0.459 0.009 0.080 <.02 <.002 0. 170 2.03 + <.03 21.84 + - -·--. -- -- --------- ---- - - - ---

I-~~,~-"'~ Apr/23/96 4.3 6.52 ,__:l.Z.P.o .• 0.009 0.52 1811 .::s.9,9.2_ 0.08 0.093 0 018 ..lLQJL .• :Lllil.L 0 298 0. 11 0 06 23.88 + 
-·IV'\~/g~ -----s:-o~--- 0io1 -0~1:r '2345 ·~a·r 0.092 0255 "702= ---~ocJ01s-· 7.3 3740 <5 0.009 0.051 + 0 032 <.002 < 03 23.40 + 

- - - - I -- - - - - . 

Jun/11/96 6.0 7.08 3680 0.002 0.50 2197 <5 <.003 <.02 0.081 <.002 0.034 <.02 <.002 0.272 <.02 <.03 30.49 + 
Jul/17/96 0.0015 7n --~~-1- 3210 0.001 0.60 2687 <5 <.003 <.02 0.093 0.008 0.018 <.02 0.008 J1.3J;L '"So.02 •• .s.o.:i, .• 28.61 + 
6~9~=- '3380- ~o~oo:r ~-- 2§21J' -'<'5~ <~66'3' '6~583 -:02r+· 'o':'oz:t "<'.t12~ ~<~OOz ..•... , 

':2'886'+ 0.0017 7.0 6.64 0.45 --<:02- 0.294 <.02 0.03 ----- -- -- ------------ - . 

§<)p_/11_196 --- - . 0.0011 5.5 7.13 3720 <.001 0.58 2656 8 0.010 <.02 0.144 <.002 0.025 <.02 <.002 0.259 <.02 <.03 27.41 + 
------- -- ----- --- -------- '" 

Ocl/21/96 n J015 0 6.88 Rqnn ~ ""' n q? ?407 <5 <.003 <.02 0.099 .022 + 0.049 <.02 <.002 0.272 <.02 <.03 28.19 + - -· 
Nov/21/96 O.J015 0 7.17 5956 <.001 0.20 2684 <5 0.031 <.UL u.11_8 . 0.011 0.021 <.02 <.002 0.287 <.02 <.uo 24.or + 
----------~----- ·- ··- -,_ - ··-·--· ----·- ---·-- - ------ --- - -- . -- ----

Dec/19/96 0.0025 0 7.25 4258 <.001 0.51 2486 24 + <.003 <.02 0.126 0.007 0.03 <.02 <.002 0.31 <.02 <.03 27.74 + 

JAN 1996 - DEC 199.l 
Mean 0.0017 3.1 7.07 4355 0.002 0.50 2364 10 0.006 0.03 0.128 0.015 0.031 0.02 0.002 0.269 0.180 0.04 26.01 

1---···· -·---·-- -· - - -- ----- ---- - - -·- -·- -- -- ·--- --------- -· 
Std. Deviation 0.0004 2.7 0.28 955 0.002 0.13 276 11 0.008 0.04 0.101 0.013 0.017 0 0.002 0.04 0.56 0.03 2.64 -- - . 
Minimum Value 0.0011 0.0 6.52 3210 0.001 0.20 1811 5 0.003 0.02 0.079 0.002 0.017 0.02 0.002 0.17 0.02 0.02 21.84 ----- ----· ---- ~-- ----- - . - -- .. -·-. --·-·--- - ------ -------- -------- - ·----- - ----- ---

Maximum Value 0.0025 7.0 7.37 6300 0.009 0.74 2687 41 0.031 0.15 0.459 0.051 0.08 0.02 0.008 0.311 2.03 0.13 30.49 -- - --- ·-- --- --·· ·--·· ·----~----· ----------- -- ---~--- -- ----- ---- - _,,_ --------- . --- - ---- ·- .... 

Median 0, )016 3.1 7.19 4130 0.001 0.51 2407 5 0.003 0.02 0.093 0.011 0.025 0.02 0.002 0.272 0.020 0.03 24.87 
. 

Num. Values 11 13 13 13 13 13 13 13 13 13 13 13 13 11 13 13 13 13 13.00 



1996 FARO GROUNDWATER WATER QUALITY 

Date degC pH unit µSiem mg/L mg IL mg/L mg IL mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mgTL mg/L mg/L mgll mg/L mg{L m{JIL 
Apr/1()/96 2.1 6.36 607 <1 241 1.85 + 1787 <.003 <.02 0.095 0.039 0.021 38.80 <.02 11.4 <.002 29 1.058 <.02 <.03 >50 
Apr/23/96 2830 0.004 1.93 + 1426 

l\1.•Yi1~96 3.0 5.93 2150 <.001 1.98 + 1480 <.003 <.02 0.101 0.028 0.014 34.64 10.9 <.002 24 1.028 <.02 0.13 62.50 
Jul/15/96 1194 478 <1 230 <.001 1.91 + 1737 0.005 0.04 <.002 0.028 0.022 9.64 <.02 12.6 0.01 31 1.248 0.04 0.11 63.62 

8ei>/i1~-:--::~ - -3.o··· 6.17 ·4735· 443 4 
-~------· 

<.001 1.30 + 1535 0.021 261 0.012 <.02 0.123 0.024 26.66 <.02 9.27 0 29 0.773 0.02 <.03 51.75 
--- - - . 

1867 OcU31/96 6.50 379 <1 160 1840 0.023 0.03 0.062 0.032 0.031 45.99 <.02 12.5 0 44 1.148 0.06 0.1 66.80 

JAN 1996 - DEC 1996 
Mean 2.7 6.24 2552 477 1.8 223 0.002 1.79 1634 0.009 0.03 0.077 0.030 0.022 31.15 0.020 11.4 0 31 1.051 0.03 0.08 58.93 - . ---·-- --- -----· 

Std. Deviation 0.5 0.25 1379 96 1.5 44 0.002 0.28 175 0.009 0.01 0.047 0.006 0.006 13.91 0.000 1.38 0 8 0.178 0.02 0.05 7.55 
" - ----- - ... _ --- -- ---- ---

··s.93 
-- - . ---

Minin1um Value ..... 2,1 1194 379 1 160 0.001 1.3 1426 0.003 0.02 0.002 0.024 0.014 9.64 0.02 9.27 0 24 0.773 0.02 O.Q3 50.00 
: ••--"" ----- -

Maxhnu1n Value 3.0 6.50 . 478() 607 4 261 0.004 1.98 1840 0.023 0.04 0.123 0.039 0.031 45.99 0.020 12.6 O.Q1 44 1.248 0.06 0.13 66.80 - ------ ----- ....... ----- ·-· 
. 0:02 6.02 Median 3.0 6.27 2150 460 1 236 0 001 1.91 1636 0.005 0.095 O.Q28 0.021 34.64 11.4 0 29 1.058 O.D2 0.1 62.50 -- -··---·------ ----- -- -- - . 1--- -- • . 

Num. Values 3 4 5 4 4 4 4 5 6 5 5 5 5 5 5 4 5 5 5 5 5 5 5 

meters degC pH unit µS/cm mg/L mg/L mg/L mg/L mgJL mgll mg/L mg/L mglL mg/L mg/L mg/L mgll mg/L mglL mglL mglL mg!L mg/L mg/L mg/L 

rii ~ :: 6.27 376 142 <1 78 0.09 53 <.003 <.02 0.064 0.003 0.009 0.58 <.02 2.43 <.002 4 <.005 <.02 <.03 0.55 
6.45 453 131 <1 77 <.05 83 <.003 0.03 0.060 0.004 0.006 0.12 <.02 1.69 <.002 10 <.005 <.02 <.03 0.82 
6.7 1166 72 <1 92 0.001 0.12 847 0.007 0.06 + 0.126 0.053 0.033 0.07 <.02 6.36 0.010 8 0.145 0.08 0.11 29.9 -- -:;:1'--·-- .. 

Aug/14/96 . . 3.8 7.0 5.96 665 137 46 0.006 <.05 266 <.003 <.02 0.069 0.010 0.009 0.01 <.02 1.68 <.002 6 0.025 0.02 <.03 3.49 

Sep/~1'2/96 . .. 4.2 7.0 6.18 483 117 <1 54 <.001 <.05 164 <.cio3 <.02 0.007 0.006 0.009 0.06 <.02 2.25 <.002 8 O.D16 <.02 <.03 2.30 
OcU25/96 5.86 492 145 <1 41 131 <.003 <.02 0.068 <.002 0.006 0.19 <.02 1 .13 <.002 10 0.006 <.02 <.03 0.62 

JAN 1996 - DEC 1996 -· .. - . - - - --- ----
Mean 3.8 7 6.24 606 124 1 65 0.003 0.07 257 0.004 0.03 0.066 0.013 0.012 0.17 0.02 2.59 0 8 0.034 0.03 0.04 6.28 
·-- - - . ·-·· ------

Std. Deviation 0.4 0 0.31 290 27 0 20 0.003 0.03 298 0.002 0.02 O.D38 0.02 0.01 0.21 0 1.9 0 2 0.055 0.02 O.Q3 11.6 ----··--- -~---·- '376 Mini1num Value 3.3 7 5.86 72 1 41 0.001 0.05 53 0.003 0.02 0.007 0.002 0.006 0.01 0.02 1.13 0 4 0.005 0.02 0.03 0.55 ---- ·--------- --- . 
Maxi1nun1 Value 4.2 7 6.7 ·1166 145 1 92 0.006 0.12 847 0.007 0.06 0.126 0.053 0.033 0.58 0.02 6.36 0.01 10 0.145 0.08 0.11 29.9 
Median 3.9 7 6.22 488 134 1 66 0.001 0.05 148 0.003 0.02 0.066 0.005 0.009 0.09 0.02 1.97 0 8 0.011 0.02 O.D3 1.56 -· ···--------·· -·-·-
Nu1n. Values 4 2 6 6 6 6 6 3 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 



1996 FARO GROUNDHATER WATER QUALITY 

CN-T NH3-N S04-T AG-D AS-D BA-D CD-D CU-D FE-D IG-D MN-D MO-D NA-D Nl-D PB-0 SB-0 SE-0 
meters degC pH unit µSiem mgfL mg/L rng/L mg/L mg/L mg/L mg/L mg/l mg IL mg/L mg/L mg/L mg/L mg IL mgll mg/L mg IL mg/L mg/L mg/L m /L 

May/28/96. 4.70 2.0 6.46 618 83 <1 38 <.05 246 <.003 <.02 0.072 0.010 0.007 0.24 <.02 <.01 <.002 4 O.Q35 <.02 <.03 4.19 
Jun/14/96 4.87 6.48 632 78 <1 27 <.05 251 <.003 <.02 0.059 0.006 0.009 0.13 <.02 0.02 <.002 5 O.Q26 <.02 <.03 4.06 
Jul/17/96 4.0 6.43 567 103 <1 36 0.001 <.05 242 <.003 <.02 0.052 0.003 0.003 0.11 <.02 0.04 0.005 3 0.016 <.02 <.03 4.16 
.. ·------------·-·--

4.94 6.70 474 117 <1 36 0.005 <.05 128 <.003 <.02 0.080 0.005 <.002 0.02 <.02 <.01 <.002 4 0.014 <.02 <.03 2.77 j\ug/14196_ __ 7.0 
---------

~·p~12/_9~ - . - 4.94 4.5 6.52 447 105 <1 38 <.005 <.05 152 <.003 <.02 0.011 0.008 0.005 0.21 <.02 0.01 <.002 6 0.021 <.02 <.03 3.78 
OcU25/96 5.88 764 122 <1 33 0.036 <.05 472 <.003 <.02 0.145 0.031 0.007 0.46 <.02 0.10 <.002 10 0.106 <.02 <.03 12.3 

JAN 1996 - DEC 1996 
Mean 4.86 4.4 6.41 584 101 1 35 0.023 0.05 248 0.003 0.02 0.070 0.010 0.006 0.19 0.02 O.Q3 0.003 5 O.Q36 0.02 0.03 5.2 ---·--·------

2.1 0.28 116 18 0 4 0.024 0 122 0 0 0:044 0.010 0.003 0.15 0 0.04 Std. Deviation 0.11 0.001 3 O.Q35 0 0 3.5 
Minimum Value 4.70 2.0 5.88 ··447- 78 1 27 0.001 0.05 128 0.003 0.02 0.011 0.003 0.002 0.02 0.02 0.01 0.002 3 0.014 0.02 0.03 2.77 
MaXJmum ·vatue 4.94 7.0 6.7 ... i64 - 122 1 38 0.005 0.05 ·412 0.003 0.02 0.145 0.031 0.009 ·0:45 0.02 0.1 0.005 10 0.106 0.02 0.03 12.3 ------ "(l.47" -----

36 0.020 0.05 -244 0.003 0.02 0.065 0.007 0.006 0.17 
·- -- -· 

Median 4.90 4.2 592 104 1 0.02 ~-91 0.002 4 0.02 0.02 O.Q3 4.11 
. .---.---·--

Num. Values 4 4 6 6 6 6 6 4 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

i'J1' 

COND-L ALK-T ACID4.5 ACID8.3 CN-T NH3-N S04-T AG-D AS-D BA-0 CD-D CU-0 FE-D iG-D MN-0 M0-0 NA-D Nl-D PB-0 SB-D SE-D ZN-D 

~~i"i\J 
pH unit µStem mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mgll mg/L mg/L mg!L mg/L mg/L mg/L mg/L mg/L mgfL mg/L mgfL mn/L 

3.6 2820 <5 578 1042 0.001 3.30+ 2159 0.005 0.11 0.028 0.09 0.770 5.39 <.02 5.84 0.013 8 0.506 0.06 0.09 41.3 
3.96 ···713 · -<f·- ---·15·-· -216- o:ooe o:44 -454 <.oo3 <.02 0:065 0.02 0.183 o.49 <.02 091 <.002 5 0.089 o.o4 o.ci5' · 1.61 

- ------·-- --19· ·-if ___ -265 <:001 <:os ·214 <.003 :;:02 0.003 0.01 ·0.008 o.o4 <.02 0.44 <.002 5 0.021 <.02 <.o3 3.98 5.68 422 
4.62 ·-743-· ·--:::1·- --ff·--·· 25i- 0.042 o.43 ·458· <.oo3 <.02 o.o5s o.o3 0.029 0:18 <.02 1.11 <.002 9 0:122 o.o:l <:tl:i 10.1 

JAN 1996 - DEC 1996 
Mean 2.55 6 4.46 1176 6 156 458 0.012 1.05 821 0.003 0.04 0.038 0.04 0.247 1.52 0.02 2.08 0.005 7 0.186 0.04 0.05 15.8 ------ ·- -----

0.01 0 0.91 1106" 9 Std. Deviation 281 389 0.020 1.51 899 0.001 0.04 0.029 0.04 0.357 2.58 0 2.53 0.006 2 0.217 0.02 0.03 17.2 ---------------- ----· -·-
251 0.001 0.05 2i4 0.003 0.02 0.003 0.01 0.008 0.04 0.02 Minimum Value 2.55 6 3.6 422 1 14 0.44 0.002 --- ? ___ 0.027 0.02 0.03 3.98 ---- . ----- -- 28:10-- ···----

Maximum Value 2.56 6 5.68 19 578 1042 0.042 3.3 2159 0.005 0.11 0.065 0.09 0.770 5.39 0.02 5.84 0.013 9 0.506 0.06 0.09 41.3 
Median·-----··- 2.55 6 4.29 730-- 3 16 270 0.004 0.44 ·455· 0.003 0.02 0.043 0.03 0.106 0.34 0.02 1.01 0.002 6 0.106 0.03 0.04 8.89 
.. ------- ----------
Num. Values 2 3 4 4 4 4 4 4 4 "4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 



1996 FARO GROUNDWATER QUALITY 

Date 
···---· - --<> - ,. .. -.... ··-·-·· mg/L mgll mg!L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mgll rnglL mg/L rng/L mgll mg/L 

May/29/96 2.42 3.0 5.3 642 145 <1 299 0.85 239 <.003 <.02 0.045 0.002 0.004 19.95 <.02 2.16 <.002 10 0.021 <.02 <.03 
seoii2is6 2.78 4 5.53 · 575 160 <1 219 <.05 184 <.003 <.02 0.018 0.001 <.002 0.04 <.02 1.74 <.002 16 <.oo5 <.02 <.03 

May/29/96 
seo12s19s 

meters 
3.50 
3.43 

deg Cl pH unit 

2.51 5.83 
4.5 6.09 

115/cml mg!L 

371 I 90 
451 82 

mg/L 

<1 
<1 

mg/L 

95 
43 

meters deg c pH •mit pS/""I mg/L mg/LI~ 
May/29/96 5.23 3.5 6.16 .22l . 108 . <1 . 48 
Sep/25/96 5.33 3.5 6.03 216 99 <1 30 

•l~Alll: 

Date 

May/29/96 
Seoi25196. 

Date 

mg IL 
<.05 
<.05 

mg/L mg/LI mg/l rng/L mg/L mg/L 

43 <.003 <.02 0.026 0 0.002 - - - -

34 <.003 <.02 0.025 <.002 0.003 

mull mg/L 
0.06 <.02 
0.08 <.02 

mglLI mglL] mg/LI mglLI mgll 

0.0221 <.021 <.031 13.89 
10 I 0.039 <.02 < 03 5.16 

~1 mglL mgll mgll mg/L mg/L 
0.02 <.002 3.00 <.005 <.02 <.03 
<.01 <.002 9.00 <.005 <.02 <.03 

mg/LI mglL 

0.83 
0.85 

Date SWL 
meters 

TEMPI PH·FICOND-LIALK-TI ACID4.5IACID8.3INH3·NIS04-TI AG-DIAS·DI BA·DI CD-DI CU-DI FE.DIHG-DI MN·DI MO-DINA-DI Nl-DIPB·DISB·DI SE-DIZN·D 
deg Cl pH unit µSiem mg!L mg/L mglll mg!L mg/Lj mg/LI mg1q mg/LI mg!LI mgtLJ mg/LI mglLj mglL! rngtLI mg/LI mglll mgtll mglL mgill mglL 

Seo/25196 2.39 3.1 I 7.29 1080 197 <1 18 I <.05 538 I <.003 I <.02 I o.056 I <.0021 o.014 I o.23 I <.02 I <.01 I <.002 I 11 I o.o 141<.02 I <.03 0.06 



1996 FARO GROUNDWATER QUALITY 

• : 
Date 

Mav/29/96 I 

n11}ters pH unit µSiem 

1.64 7.03 1560 

. : . :I~•-.-

SWL TEMP PH-FICOND-LIALK-TI ACID4.5IACJD8.3INH3-NIS04-TI AG-DIAS-DI BA-DI CD-DI CU-DI FE-DIHG-DI MN-DI MO-DINA-DI Ni-DIPB-DISB-DI SE-DIZN-D 
rnetcrs d~f,... 

6.94 I 5 
I ""~"I pH unitl pS/cml mg/LI mg/LI mg/LI mg/LI m~1/LI mg/L mn/L mg/L mg/L mg/L mg/L mg/L 

- - . ~ 6.9 885 244 <1 17 <.05 305 <.003 <.02 0.054 <.002 0.015 <:.01 <.02 
~ mg/LI mg/LI mg/L mg/L mg/L mg/L mg/L 

0~52-1 0.003 21 <.005 <.02 <.03 0.04 



1996 FARO GROUNDWATER QUALITY 

May/30/96 
Sep/27/96 

• 
Date 

~ay/30/96 

Seo/26/96 

meters 
3.38 
3.57 

3.86 
3.92 

meters 
2.35 
2.15 

. 

deg Cl pH unit 

7.6 
5 I 6.97 

deg C pH unit 

7.8 
3.3 7.57 

deg C pH unit 

3 7.72 
3.2 7.2 

µSiem 

396 
327 

µSiem 

425 
361 

• 

µSiem 

481 
384 

mg/L 

147 
147 

mg/l 

173 
172 

mg/L 

200 
184 

• 

mg/L 

<1 
<1 

mglL 

<1 
<1 

. 
mg/L 

<1 
<1 

mg/LI mgll 

3 I <.05 
2 <.05 

mg/L mg/L 

<1 <.05 
2 <.05 

mgll mg/L 

2 <.05 
<1 <.05 

mg/LI mg/LI mglL 

33 I <,003 I <.02 
26 <.003 <.02 

mg/L mg/L mgll 

29 <.003 <.02 
19 <.003 <.02 

AG-D AS·D 
mg IL mg IL mg/L 

36 <.003 <.02 
25 <.003 <.02 

mgll mg IL mg IL 
0.113 <.002 <.002 
0.138 <.002 <.002 

BA·D CD·D CU-D 
mg/L mg/l mg/L 

0.125 <.002 0.004 
0.110 <.002 0.004 

I . : • • I • I 

SWL TEMP PH-F COND·L ALK-T ACID4.5 ACID8.3 

2.9 
3.1 

deg CJ pH unit! µSiem 

4 I 7.22 I 955 
3.3 I 7.07 660 

<1 
<1 

meters! deg Cl pH unitl µS/cml mglll mg/L 

Sep/26/96 I 4.5 I 3.5 I 6.68 I 1299 I 202 I <1 

,,,.-

16 

mglLI mu!LI mglLI mg!LI mglLI _ _!ll_gl_~I _!!"!gllj m91L 

36 I o.970 I 767 I <.003 I <.02 I o.090 l<.002 I 0.007 

CU-T 

0.110 

mg/LI mg/LI mg/LI mglLI mg1L 

0.571 <.021 O.Q4· I <.0021 2 
0.38 <.02 0.01 <.002 6 

mg IL mg IL mg/L rng/L rng/L 

0.06 <.02 <.01 <.002 2 
0.07 <.02 0.02 <.002 6 

FE-D HG-D MN-D MO-D NA-D 
rng/L mg/L mg/L mg/L mg/L 

0.01 <.02 O.Q4 <.002 2 
4 <.02 <.01 <.002 6 

<.02 I <.03 

mg IL mgJL mg/L 

<.005 <.02 <.03 
<.005 <.02 <.03 

mg/LI mgll 

mg/L 

0.01 
0.01 I 0.19 

mgll 

<.01 
0.02 

mg/L 

<.01 
<.01 I 0.16 

ZN·DIZN-T 
mg/L 

<.01 
0.01 I <.01 

-1-1-1 -1-1 _l_l_l_I_ 
9.8901<.02I10.561 <.002 I <1 l<.005 I <.02 l<.03 I I 0.13 



1996 FARO GROUNDWft fER QUALITY 

meters der C pH unit µSiem mg/L mg!L 

Seo/26196 I 2.4 2.7 7.04 1056 277 <1 

mg/LI mg!L 

<.01 

mg/LI mgll 

0.02 

AG-DI AS-DI BA-DI CD-DI CU-DI CU-Tl FE-DIHG-DI MN-DI MO-DINA-DI NI-DI PB-DISB-DISE-DI ZN-DIZN-T 
mgtL mg/L mg!L mg/L mg/L mg/LI mg/L mglL 

10 <.05 468 <.003 <.02 0.058 <.002 0.007 
mgtL mg/L mg1L mg/LI mgtLl m~1!~l mg1L mglL mglLI mg/L 

<.01 <.02 0.11 <.002 <1 r<ToSl <.02 <.03 a.01 



1996 FARO GROUNDWATER QUALITY 

PH-FICOND-LIALK-TI ACID4.5I ACID8.3l\IH3-NIS04-TI AG-DIAS-DI BA-DI CD-DI CU-D 
deg Cl pH unlH _ _l.IS/cml mg/LI _ mg/L mg/LI 11191!--I mg/LI mg1q 11191LI mg/LI mg!LI mg!LI mg/LI mgI~I _rngl~[_ mgl!:l motLI !!!gl~L_ __ mglLI mgtLI mglL 

Seo/27/96 4.0 I 3.77 I 235 I 97 I <1 1.13+1 680 l<.0031<.0210.os51<.002I0.033l####l<.o2120.64l<.0021 s1 I0.036l<.02 l<.o3 I I 0.45 



1996 FARO GROUNDWATER QUALITY 

Jun/13/961 
Seo/27/96 

4.0 

deg cf pH unit 

6.63 
2.4 1·5_57 

deg Cl pH unit 

6.54 

deg cl pH unit 

6.08 
g_l_ 24 I s:s4 

H unit 

2.9 I 
1

6.05 
2.5 3.5 6.38 

Siem 

1754 
1548 

mg/Lj mg/L 

316 I _<1 
344 <1 

<1 
<1 

µS/cml mg/L mg/L 

<1 

83 

24 

1222 I- 6_9_ 
1521 121 2~00 I 46 

µSiem mg/L mg/L mg IL 

-- "·---· -

768 109 <1 51 

15/cm mg/L mg/L 

1'143 97 <1 
1402 105 <1 

mall 

<.05 

1-13-N 
mg/L 

0.150 
0.060 

mg/Lf mg/LI mg/LI_ mgllj mg/LI mg/LI mgllf mg/L 

12171<,0031<.o:z10,0621<.00210,0121 0.131 <.02 
1299 <.003 <.02 0.049 <.002 0.006 <.01 <.02 

mg/LI mgtLI mg/LI !fl~l!-I mg/LI mgtLI mg/LI mg/L 

937 __ 1<,0031<.02_1Q-0451<.002I00101 0.121 <.02_ I 1.46 
921 <.003 <.02 0.045 <.002 0.010 0.98 <.02 

_,_,_,_,_,_,_,_,_,_ 
808 __ 1<003 I< o~ I o,063

1
<,0()2 I o.015I 017 I <.02

1 
_1.55 I <,002 

1367 <.003 <.02 0.086 <.002 0.039 0.10 <.02 0.91 <.002 

mg IL mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

<.003 <.02 0.048 <.002 0.006 4.90 <.02 ·1.14 <.002 
771 <.003 <.02 0.102 <.002 0.090 9.69 <.02 1.15 <.002 

504-T AG-D AS-D BA-D CD-D CU-D FE-D l-IG-D MN-D MO-D 
mg/L mg/L mgfL mgfL mg IL mg IL mg IL m IL m IL mg/L 

1371 <.003 <.02 0.104 <.002 0.012 24.97 <.02 <.002 
876 <.003 <.02 0.094 <.002 < 002 24.49 <.02 1.56 <.002 

mg/Lf mg/LI mg/LI mg/LI mg/LI mglL 

14
1
<.005I <,02

1
<.03

1 
_ I 0.10 

17 <.005 <.02 <.03 0.12 

mg/L mg/L mg IL 
6 <.005 <.02 
14 <.005 <.02 

NA-D Nl-D PB-D 
mg/L mg/L mg/L 

16 <.005 <.02 
21 <.005 <.02 

mg/L 

<.03 
<.03 

SB-D 
mg IL 

<.03 
<.03 

mg/L 

-

SE-D 
mg/L 

mg/L 

0.04 
0.07 

mg/L 

0.15 
0.14 

ZN-D 
mg/L 

0.09 
0.08 



1996 FARO SURFACE WATER QUALITY 

PH-F COND-F COND-L CN-T NH3-N S04-T CD-T CU-T HG-T MO-T Nl-T PB-T SB-T SE-T ZN-T 
Date m3/sec deg C pH unit JJS/cm µSiem mg/L mg fl mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/l mg/l 

Feb/24/96 0.210 0.4 7.57 689 <.05 180 <5 <.003 <.02 0.127 <.002 <.002 <.02 <.002 <.005 <.02 <.02 0.02 
Mar/30196 0.116 0.4 7.52 625 <.05 180 <5 <.003 <.02 0.09 <.002 0.009 <.02 0.003 0.009 <.02 <.03 0.01 --- ---- - -----

!;~ g1_1f9_(3_ . - . 2.379 9.7 282 <.001 <.05 45 <5 <.003 <.02 0.048 <.0005 0.003 <.02 <.002 <.005 <.005 <.03 0.006 
---- ---- - ----~·· 

Sep/4196 3.108 5.6 8.1 297 0.001 <.05 35 <5 <.003 <.02 0.066 <.0005 0.0·15 <.02 <.002 <.005 <.02 <.02 0.026 
JAN 1996 - DEC 1996 - . -- - - - - --- ----
Mean 1.453 4.0 7.73 290 657 0.001 0.05 110 5 0.003 0.02 0.083 0.0013 0.007 0.020 0.002 0.006 0.02 0.02 0.015 
Std. Deviation 1.520 4.5 0.32 11 45 0 0 81 0 0 0 0.034 0.0009 0.006 0 0 0.002 0.01 0.01 0.009 --- -- . -- - .. - - .. 

Minimum Value 0.116 0.4 7.52 282 625 0.001 0.05 35 5 0.003 0.020 0.048 0.0005 0.002 0.020 0.002 0.005 0.01 0.02 0.006 
- ------- ------ -------- - -· - . -- - -- --- --- I -- ------··-

Maximum Value 3.108 9.7 8.1 297 689 0.001 0.05 180 5 0.003 0.020 0.127 0.002 0.015 0.020 0.003 0.009 0.02 0.03 0.026 - -- - -- -- -·--·----- -- . 
Median 1.295 3.0 7.57 290 657 0.001 0.05 112 5 0.003 0.02 0.078 0.0013 0.006 0.020 0.002 0.005 0.02 0.02 0.015 --·-- -----·- ------ . -- - . -·----- -· ,. -----·- - I· -- ... - --- - -- .... 

Num. Values 4 4 3 2 2 2 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

FLOWITEMPI PH-F,COND-FICOND-LI CN-TINH3-NIS04-T 
Datel n13/sec deg C pH unit pS/cm pS/c1n mg/L mg/L mg/L 

TSS AG-T AS-T BA-T CD-T CU-T HG-T MO-T Nl-T PB-T SB-T SE-T ZN-T 
mg/L mg/L mg/L. mg/L mg/L mg/L mgll ntgll mg/L mg fl mg IL mg/L mg/L 

Feb/24196 I 1.210 I 0.4 I 7.69 I I 373 <.05 31 <5 <.003 <.02 0.097 <.002 <.002 <.02 <.002 <.005 <.02 <.02 <.01 
. 

Mar/30196 0.841 7.77 381 <.05 39 <5 <.003 <.02 0.077 <.002 0.003 <.02 0.003 0.009 <.02 <.03 <.01 
<.05 24 
<.05 16 

<5 <.003 <.02 0.047 <.0005 0.002 <.02 <.002 <.005 <.005 <.03 <.005 
<5 <.003 <.02 0.072 <.0005 0.0·11 <.02 <.002 <.005 <.005 <.02 0.009 

Aug/1196 I 4.960 I 8.2 I I 272 
Sep/4196 5.770 4.8 7.96 271 
JAN 1996 - DEC 1996 
Mean 3.195 5 7.81 272 377 0.05 28 5 0.003 0.02 0.073 0.0013 0.004 0.02 0.002 0.006 0.0·1 0.02 0.008 
Std. Deviation 2.532 3.9 0.14 1 6 0 10 0 0 0 0.021 0.0009 0.004 0 0 0.002 0.01 0.01 0.002 
Minimum Value 0.841 0.4 7.69 271 373 0.05 16 5 0.003 0.02 0.047 0.0005 0.002 0.02 0.002 0.005 0.01 0.02 0.005 
Maximum Value ·5.770 8.2 7.96 272 381 0.05 39 5 0.003 0.02 0.097 0.002 0.0·11 0.02 0.003 0.009 0.02 0.03 0.010 
Num. Values 4 3 3 2 2 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

FLOW TEMP PH-F COND-F COND-L CN-T NH3-N S04-T TSS AG-T AS-T BA-T CD-T CU-T HG-T MO-T Nt-T PB-T SB-T SE-T ZN-T 
Date mJ/sec deg C pH unit µSiem 11S/cm mg/L mg/L mg/L mg/L mg/L mg/L n1g/L mg/L rngfl mg/L mg/L mg/L mg/L mg/L mg fl mg/L 

Feb/24196 1.000 0.4 7.72 371 <.05 20 <5 <.003 <.02 0.093 <.002 <.002 <.02 <.002 <.005 <.02 <.02 <.01 ··-. ·-- - -- - . 
Mar/30196 0.730 7.81 369 <.05 24 <5 <.003 <.02 0.075 <.002 0.005 <.02 0.004 0.006 <.02 <.03 <.01 
Aug/1196 2.786 7.9 271 <.05 20 <5 <.003 <.02 0.056 <.0005 0.004 <.02 <.002 0.009 <.005 < 03 <.005 
Sep/4196 2.662 4.8 7.95 268 <.05 7 <5 <.003 <.02 0.072 <.0005 0.003 <.02 <.002 <.005 <.005 <.02 0.006 
JAN 1996 - DEC 1996 
Mean 1.795 4.4 7.83 270 370 0.05 18 5 0.003 0.02 0.074 0.00·13 0.003 0.02 0.003 0.006 0.01 0.02 0.008 
-- . 

Std. Deviation 1.080 3.8 0.-12 2 1 0 7 0 0 0 0.015 0.0009 0.001 0 0.001 0.002 0.01 0.01 0.003 
. 

Minin1um Value 0.730 0.4 7.72 268 369 0.05 7 5 0.003 0.02 0.056 0.0005 0.002 0.02 0.002 0.005 0.01 0.02 0.005 
MaximL1n1 Value 2.786 7.9 7.95 271 371 0.05 24 5 0.003 0.02 0.093 0.002 0.005 0.02 0.004 0.009 0.02 0.03 0.01 
Median 1.83'1 4.8 7.81 270 370 0.05 20 5 0.003 0.02 0.073 0.0013 0.003 0.02 0.002 0.005 0.01 0.02 0.008 
Num. Values 4 3 3 2 2 4 4 4 4 4 4 4 4 4 4 4 4 4 4 

--- -- ~--'"·- .. - --- - --



1996 FARO SURFACE WATER QUl\LITY 

FLOWI TEMP I PH-FICOND-LI CN-TINH3-NIS04-TI TSSI AG-Tl AS-Tl BA-Tl CD-Tl CU-Tl HG-Tl MO-Tl NI-Tl PB-Tl SB-Tl SE-TIZN-T 
Date 

Jan/25/96 
Feb/14/96 
Mar/22/96 

rn3/sec deg C I pH unitl µSiem I mg/L I mg/LI mg/LI mg/LI mg/LI mglLI mg/LI mg/LI mg/L 
0.8 7.56 312 <.05 5 <5 <.003 <.02 0.063 <.002 0.009 
2.1 7.53 276 <.05 11 <5 <.003 <.02 0.070 <.002 0.004 --------------------------- --·-·-- - ----- --- ··---
1.2 7.82 272 <.05 9 <5 <.003 <.02 0.059 <.002 <.002 ----------- ---- - ------------ -·----- ------ -- . -·--·- - ----

Ap!/10/~6. 1.8 7.60 325 <.05 11 <5 <.0()3 <.02 0.068 <.002 0.017 

mg/L 

<.02 
<.02 
<.02 
<.02 

mg/L 

<.002 
<.002 
<.002 
0.014 

mg/LI mg/L 

<.005 <.02 
<.005 <.02 
<.005 <.02 
0.008 <.02 

mg/L 

<.02 
<.02 
<.03 
<.03 

mg/L mg/L 

0.01 
0.02 
<.01 
<.01 

1Aor/23/96 7.06 202 <.05 20 <5 <.003 <.02 0.067 <.002 <.002 <.002 a 007 <.02 _;i,03 <.01 
fi;i~ft,~~=+---===b·:-'-i•ii- • ---• - -• • -• • -- ' • = ' •1"c - ~ -~ ._,_ ~- -- ~ ~u= "'"""°·~-'"'' -~"''~' """'"'"'"''=<Z- ~"""'"'- <i!!!='!t;¢!~~ -

]rvl§y/1§/9§ __ . -~ __ ,,:LI : v.--_ ·-='-·--- <.05 3 _.El <,vu:>_ -~:O?_ 0.03 <.()Cl2_ 0,1)45 < 002 <.00§ <.02 <.03 0.02 
Jun/14/96 0.900 8.05 104 <.05 5 <5 <.003 <.02 0.03 <.002 0.002 <.02 <.002 <.005 <.02 <.03 <.01 __ ,. __ ----------- - -- - --- . -- -- - --- ···- - ... ----- -- - -- - -· --- ·- - '-· - -

Jul/17/96 1.597 5.0 7.65 112 <.05 4 <5 <.003 <.02 0.068 <.002 <.002 <.02 <.002 <.005 <.03 <.01 
Aug/1/96 . 0.770 10.8 i9o . . .. <.05 6 ~5 <.003 <.02 0.008 <.ooo .0022 <.02 <.002 
i\~91i4T96- -- - o.735 4.5 ?~so· --146 <.05 8 ~5 <.Oo3 <:o2 6.066 <.o62 0.002 <.02 <.002 <.iios <.02 <.03 <.01 
Sep/4/96 1.097 5.4 7.64 <.05 3 <5 <.003 <.02 0.04 <.0005 0.002 <.02 <.002 <.005 <.005 <.03 0.04 
sei01111_9s. __ ~0.100__ -4.r L.51) 110 __ _ <.05 5 1 <aa3 <.02 o.o9 <oo;i <,002 <.02 <.002 <.oo5 <02 <03 <.01 
Oct/25/96 O 6.92 173 <.05 10 <5 <.003 <.02 0.11 <.002 0.034 -s.02.-~-S-.Oll2 •• ,-s,Q,Q.~ < <.03 0.02 
''Nci'~21'1ss==-- · ·-···-· -· ~.-· ----··-----"'"-7.80--"27~3~· - · 0.01 9 -6" zoo3· ~.o2·" ·o·:or ·zoo2~ -~~oil2 ~62 <.002 <.oo5 <.02 <.o3 0.01 

Dec/19/96 .. 0 -- 7.42- 255 <.05 19 <5 <.003 <.02 0.14 <.002 0.002 <.02 <.002 <.005 <.02 <.03 0.04 

JAN 1996 - DEC 19S6 
Mean C.967 3.3 7.52 203 0.05 9 5 0.003 0.02 0.07 0.0018 0.0086 0.02 0.003 0.005 0.018 0.03 0.02 --- . -
Std. Deviation (, 341 3.1 0.34 86 0.01 5 1 0 0 0.03 0.0005 0.0133 0 0.003 0.001 0.005 0 0.01 
Minimum Value t.700 0.0 6.86 87 0.01 3 5 0.003 0.02 0.03 0.001 0.002 0.02 0.002 0.005 0.005 0.02 0.01 
Maximum Value 1.597 10.8 8.05 325 0.05 20 8 0.003 0.02 0.14 0.002 0.045 0.02 0.014 0.008 0.02 0.03 0.04 -- ----·-~ -··------ - ---- - --- ---- -------- -- ----------- --- -- -- . - - '-· - -

Median G.835 2.5 7.56 202 0.05 8 5 0.003 0.02 0.07 0.002 0.002 0.02 0.002 0.005 0.02 0.03 0.01 
Num. Values 6 12 15 13 15 15 15 15 15 15 15 15 13 15 15 15 15 15 



1996 FARO SURFACE WATER QUALITY 

. . I 

FLOW TEMP PH·F COND·L ALK-T ACID4.5 ACIDB.3 CL-T CN-T NH3-N S04-T TSS AG-T AL-T AS-T BA-T BE-T 81-T CA-T CD-T 
Date n13/sec deg C pH unit µSiem n1g/L mg/L mg/L mg/L mg/L mg/L mgJL mg/L mg/L mg/L mg IL n1g/L mg/l n1g/L mg/L mg/L 

Jan/25/96 0.8 7.50 313 167 <1 8 <.05 4 <5 <.003 0.02 <.02 0.073 <.001 <.04 32.4 <.002 
Feb/14/96 2.0 7.61 278 <1 <1 <.05 11 <5 <.003 0.05 <.02 0.079 <.001 <.04 34.6 <.002 ------·-----· -- ~- - ---- -- ··-- ----
Mar/22/96 1.2 7.82 282 <1 <1 3.2 <.05 9 <5 <.003 0.06 <.02 0.068 <.001 <.04 32.6 <.002 
Apr/10/96 .. 1.8 7.6 322 161 <1 1 <.05 11 <5 <.003 0.10 <.02 0.075 <.001 <.04 32.3 <.002 
Apr/23/96 6.86 200 122 <1 2 3.8 <.05 10 <.003 0.13 <.02 0.060 <.001 <.04 26.0 <.002 
May/15/96 3.0 6.86 88 39 <1 7 4.3 3 <.003 0.19 <.02 0.031 <.001 <.04 9.7 <.002 
Jun/14/96 7.77 93 46 <1 <1 3.5 <.05 5 <5 <.003 <.05 <.02 0.030 <.001 0.04 12.2 <.002 
--- ---- -------- ---- ·-- --------- ---- ---- --

Jul/17/96 5.0 7.68 55 23 <1 3 <.05 3 <5 <.003 <.05 <.02 0.004 <.001 <.04 4.9 <.002 
" - ------- -

35291.00 5.0 7.27 135 72 <1 1 7 <5 <.003 0.05 <.02 0.040 <.001 <.04 16.8 <.002 
Sep/_1]/96 5.0 7.27 96 49 <1 2 0.7 <.05 5 5 <.003 0.05 <.02 0.086 <.001 <.04 11.9 <.002 
OcU25/96 0 6.88 171 75 <1 1 <.05 9 <5 <.003 0.05 <.02 0.039 <.001 <.04 23.6 <.002 
Nov/21/96 0 7.77 <.003 <.05 <.02 0.103 0.003 <.04 29.3 <.002 
- ------- --------· - ·----- ~- - - -

Dec/19/96 0.2342 0 7.37 257 68 <1 3 1.9 <.05 16 <5 <.003 0.05 <.02 0.081 <.001 <.04 36.5 <.002 

JAN 1996 - DEC 1996 
Mean 0.2342 2.2 7.4 191 82 0.93 3 2.9 0.05 8 5 0.003 0.07 0.02 0.059 0.001 0.04 23.3 0.002 

- - ------ - ----·-- - -------- - -- - - -- -

Std. Deviation 0 2 0.35 97 51 0.26 2 1.3 0 4 0 0 0.05 0 0.028 0.001 0 10.9 0 
-------- -- -- - --· - ·- - - . - ------ -- - ---- - ---·--- - •·· 

Minimum Value 0.2342 0 6.86 55 23 0.1 1 0.7 0.05 3 5 0.003 0.02 0.02 0.004 0.001 0.04 4.9 0.002 
Maximum Value 0.2342 5 7.82 322 167 1 8 4.3 0.05 16 5 0.003 0.19 0.02 0.103 0.003 0.04 36.5 0.002 .. 
Median 0.2342 1.8 7.5 186 70 1 2 3.4 0.05 8 5 0.003 0.05 0.02 0.068 0.001 0.04 26 0.002 
Num. Values 1 11 13 12 10 12 12 6 10 12 10 13 13 13 13 13 13 13 13 



DATA CONTINUED 

mg/L 

<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
-------

<.005 

0.005 
0 

0.005 
0.005 
0.005 

13 

n1gfl 

< 005 
<.005 
:.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
<.005 
0.010 

0.005 
0.001 
0.005 
0.01 

0.005 
13 

mg/L 

0.006 
<.002 
<.002 

---- ----,-

0.013 
--·---

<.002 . -----

0.018 
0.009 
<.002 
<.002 
0.002 
0.025 
<.002 .... 

<.002 

0.007 
0.008 
0.002 
0.025 
0.002 

13 

mg/L mg/L 

0.21 <.02 . . . 
0.19 <.02 
0.09 <.02 
0.14 <.02 -----------
0.32 

-· ---.--- -·-·-
0.62 
0.48 <.02 
0.14 <.02 
0.23 <.02 
0.48 <.02 ---- -· 
0.40 <.02 
0.19 <.02 
0.15 <.02 

0.28 0.02 
0.17 0 

' --- _, __ 
0.09 0.02 
0.62 0.02 
0.21 0.02 
13 11 

mg/L mg/L mg/L mg fl mg/L 

<.005 6.5 0.02 <.002 2 
<.005 7.1 0.01 <.002 1 . 
<.005 6.6 <.01 <.002 2 
<.005 6.5 0.01 0.003 2 ... . 

<.005 5.5 0.02 <.002 <1 
- - - - -

<.005 1.8 0.03 <.002 <1 
<.005 2.3 0.01 <.002 <1 -- - - --
<.005 1.0 <.01 <.002 <1 
<.005. 3.5 0.02 0.003 1 . 
<.005 2.3 0.02 <.002 1 

---·-·--- ---- - ---- -
<.005 4.8 0.04 <.002 4 
<.005 6.0 0.04 <.002 2 

'" - -----·- - .. 

<.005 7.2 0.01 <.002 5 

0.005 4.7 0.02 0.002 2 
.. .. 
0 2.2 0.01 0 1 

- - ----

0.005 1 0.01 0.002 1 
0.005 7.2 0.04 0.003 5 
0.005 5.5 0.02 0.002 1 

... 

13 13 13 13 13 

mgJL mgfl mg fl mg/ mg/L mg/l mg/L mg/L mg/L mg/L n1g/L 

<.005 <.04 <.02 1 <.02 2.37 0.163 <.005 <.005 <.02 0.01 
<.005 <.04 <.02 8 <.02 2.74 0.172 <.005 <.005 <.02 <.01 
0.005 0.09 <.02 3 <.03 1.51 0.162 <.005 0.006 <.03 <.01 
0.007 <.04 <.02 6 <.03 2.49 0.165 <.005 0.006 <.03 <.01 

--- " - -- " - - --- . 
<.005 <.04 <.02 7 <.03 2.34 0.128 <.005 <.005 <.03 <.01 .. 
<.005 <.04 <.02 2 <.03 1.61 0.048 <.005 <.005 <.03 0.02 
<.005 <.04 <.02 3 <.03 0.84 0.060 <.005 <.005 <.03 0.01 
--------

' 
... 

<.005 <.04 <.02 <1 <.03 5.2 0.027 <.005 <.005 <.03 0.04 
<.005 <.04 <.02 3 <.03 3.9 0.080 <.005 0.005 <.03 <.01 
0.008 <.04 <.02 1 <.03 5.3 0.058 <.005 <.005 <.03 0.02 
0.008 0.11 <.02 3 <.03 5.3 0.114 <.005 <.005 <.03 0.02 
<.005 <.04 <.02 2 <.03 4.1. 0.142 <.005 <.005 <.03 <.01 - . -- - ----- ... -- - - -

<.005 0.05 <.02 4 <.03 4.4 0.170 <.005 <.005 <.03 0.03 

0.005 0.05 0.02 3 0.03 3.24 0.115 0.005 0.005 0.03 0.02 
.. 

0.001 0.02 0 2 0 1.54 0.053 0 0 0 0.01 ---- .. ----

0.005 0.04 0.02 1 0.02 0.84 0.027 0.005 0.005 0.02 0.01 
0.008 0.11 0.02 8 0.03 5.3 0.172 0.005 0.006 0.03 0.04 . 
0.005 0.04 0.02 3 0.03 2.74 0.128 0.005 0.005 0.03 0.01 

.. 

13 13 13 13 13 13 13 13 13 13 13 



1996 FARO SURFACE WATER QUALITY 

Date m3/sec deg C pH unit µSiem mg/L mg/l mg/l mg/ mg/L mg/L n19/l mg/L mg/L mg/L mg/L mg/L mg IL mg/L mg/L mg/L 

Jan/25/96 0.8 7.54 336 .1_59 _____ <1 <.1 <.05 5 <5 <.003 0.02 <.02 0.063 <.001 <.04 34.7 <.002 
---~ ·--- -·-· .. ·- ·-· ·---- - __ _, - .- - . ---··--· - . - . - -· -·-- -· 

Feb/14/96 1.5 7.43 339 <1 <1 <.05 16 <5 <.003 0.04 <.02 0.075 <.001 <.04 35.0 <.002 
- -- - . 

Mar/12/96 2.3 7.71 344 <1 <1 <.05 16 <5 <.003 0.13 <.02 0.064 <.001 <.04 35.6 <.002 ----- -------.--- - - . 
Apr/10/96 2.6 7.70 334 155 <1 2 3.5 <.05 16 <5 <.003 0.06 <.02 0.073 <.001 <.04 33.6 <.002 

·-

Apr/23/~(3 _ 6.84 208 134 <1 4 4.0 .076+ <.05 13 <.003 0.13 <.02 0.058 <.001 <.04 27.9 <.002 
1',1ayj15/96 __ 1.0 7.04 96 44 <1 8 4.9 5 <.003 0.24 <.02 0.03 <.001 <.04 11.2 <.002 

---- ----- - --·---··- - - - - : -- ··--
Jun/14/96 7.42 108 48 <1 1 4.2 <.05 8 <5 <.003 <.05 <.02 0.035 <.001 0.05 13.5 <.002 ____ '" ____________ -

- ---.-- - - - - - - I - - _,_ __ ... 

Jul/17/96 0 7.22 117 55 <1 2 <.1 <.05 7 <5 <.003 <.05 <.02 0.022 <.001 <.04 13.4 <.002 

Aug/14/96 5 7.39 145 75 <1 2 1.8 0.05 10 <5 <.003 0.05 <.02 0.039 <.001 <.04 18.3 <.002 
Sef)/_17 /96 5 7.39 109 54 <1 2 0.9 <.05 6 <5 <.003 0.05 <.02 0.125 0.003 <.04 15.2 <.002 - - -
Ocl/25/96 0 6.56 185 72 <1 1 1.8 <.05 14 <5 <.003 0.05 <.02 0.043 <.001 <.04 25.0 <.002 
- -- -·--·-· ·- - - . - -- --- ---- -- ----- ------- --· '·- -.---- --·--- ---- -- -··· 
Nov/21/96 0 7.56 279 51 <1 4 0.6 0.01 17 6 <.003 <.05 <.02 0.076 0.003 <.04 33.1 <.002 
Dec/19/96 0 7.15 271 69 <1 3 1.7 <.05 18 <5 <.003 0.05 <.02 0.088 <.001 <.04 36.9 <.002 

NOTE; Duplicate samples were taken on April 23 for lab comparisons. Cyanide value recieved from the other lab was <.005 mg/L. 

JAN 1996 - DEC 1996 
Mean 1.7 7.3 221 83 0.93 2.4 2.3 0.076 0.05 12 5 0.003 0.07 0.02 0.061 0.001 0.04 256 0.002 - -- " 

Std. Deviation 1.9 0.34 100 
I· .. 44 0.25 2:1 1.7 0 0.01 5 0 0 0.06 0 0.028 0.001 0 10 0 

MinimL1m Value 0 6.56 96 44 0.-1 0.-1 0.1 0.076 0.01 5 5 0.003 0.02 0.02 0.022 0.001 0.04 11.2 0.002 
Maximum Value 5 7.71 344 159 1 8 4.9 0.076 0.05 18 6 0.003 0.24 0.02 0.125 0.003 0.05 36.9 0.002 -------- -·-- ,_ .. ----- -------

Median 1 7.39 208 69 1 2 1.8 0.076 0.05 13 5 0.003 0.05 0.02 0.063 0.001 0.04 27.9 0.002 
- ----- --

Num. Values 11 13 13 11 13 13 10 1 12 13 11 "13 13 13 13 13 13 13 13 



DATA C'JNTINUED 

mg/L mg fl mg/L n1g/L mg/L mgfL mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/ mg/L mg/L mg/L mg/L mg/L 
<.005 <.005 0.008 0.13 <.02 <.005 7.4 0.01 <.002 2 <.005 <.04 <.02 1 <.02 2.39 0.174 <.005 <.005 <.02 <.01 
-~-- -- ------ ----- -- -- -- -- ------ ---· ------ __ _.,, -· - ·--- ----- ------

<.005 < 005 <.002 0.16 <.02 <.005 7.4 0.02 <.002 1 <.005 <.04 <.02 6 <.02 2.63 0.174 <.005 <.005 <.02 <.01 
<.005 <.005 <.002 0.07 <.02 <.005 7.3 0.01 <.002 2 <.005 <.04 <.02 10 <.03 1.68 0:183 <.005 <.005 <.02 <.01 
<.005 <.C,05 0.010 0.08 <.02 <.005 6.9 0.01 0.007 2 <.005 0.18 <.02 7 <.03 2.50 0.173 <.005 0.005 <.03 <.01 ------ - - - --- -------- ··-· ---- ----·- ---- ---- -------- -- -- " ---- -

<.005 <.005 <.002 0.30 <.02 <.005 6.1 0.03 <.002 <1 <.005 <.04 <.02 11 <.03 2.35 0.139 <.005 <.005 <.03 <.01 ----- --- ---- ...... ---------- ------- . - -- ---- ----

<.005 <.005 0.040 0.59 <.005 2.1 0.05 <.002 <1 <.005 <.04 <.02 2 <.03 2.08 0.057 <.005 <.005 <.03 0.02 --------- ------ •... •.. 
<.005 <.005 <.002 0.28 <.02 <.005 3.0 <.01 <.002 <1 <.005 <.04 <.02 3 <.03 0.87 0.069 <.005 <.005 <.03 0.01 
---· ·- 1- - -- " - -- •.. 

<.005 <.005 <.002 0.23 <.02 <.005 2.6 0.01 <.002 <1 <.005 0.06 <.02 3 <.03 4.20 0.061 <.005 <.005 <.03 0.01 ----- ___ ,, ___ ... . --- - •.. 
' 

,. 
<.005 <.005 <.002 0.14 <.02 <.005 4.0 0.01 0.002 <1 <.005 <.04 <.02 3 <.03 4.0 0.090 <.005 <.005 <.03 <.01 -- ___ -" --- " 

<.005 <.005 <.002 0.61 <.02 <.005 3.1 0.03 <.002 1 0.023 <.04 <.02 1 <.03 5.5 0.078 <.005 <.005 <.03 0.03 
<.005 <.005 0.022 0.31 <.02 <.005 5.0 0.02 0.003 4 <.005 0.10 <.02 2 <.03 4.9 0.123 <.005 <.005 <.03 0.03 I - . - - - . . .. .. . ... 
<.005 <.005 <.002 0.14 <.02 <.005 6.9 0.02 <.002 2 <.005 <.04 <.02 2 <.03 4.5 0.160 <.005 <.005 <.03 0.01 
<.005 (,.008 <.002 0.13 <.02 <.005 7.4 0.02 <.002 5 <.005 <.04 <.02 4 <.03 4.2 0.175 <.005 <.005 <.03 0.03 

0.005 tl.005 0.008 0.24 0.02 0.005 5.3 0.02 0.002 2 0.006 0.06 0.02 4 0.03 3.22 0:127 0.005 0.01 0.03 0.02 ----- - ---- -

0 Cl.001 0.011 0.18 0 0 2.1 0.01 0.001 1 0.005 0.04 0 3 0 1.41 0.05 0 0 0 0.01 . ------ . 
0.005 l/.005 0.002 0.07 0.02 0.005 2.1 0.01 0.002 1 0.005 0.04 0.02 1 0.02 0.87 0.057 0.005 0.01 0.02 0.01 - ·- -- -· ' . .•. 

0.005 0.008 0.04 0.61 0.02 0.005 7.4 0.05 0.007 5 0.023 0.18 0.02 11 0.03 5.5 0.183 0.005 0.01 0.03 0.03 ------ - . - - " ------ . ---- .. ---- .. 
0.005 0.005 0.002 0.16 0.02 0.005 6.1 0.02 0.002 1 0.005 0.04 0.02 3 0.03 2.63 0.139 0.005 0.01 0.03 0.01 

13 13 13 13 12 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 



1996 FARO SURFACE WATER QUALITY 

Date 
Jan/25/96 
--· - --- -------
f.eb/14/96 . 
Mar/12/96 

"'"-r/10/96 
6erl2}19§. 
May/1_5/96 
Jun/14/96 --------- ·---- -

Jul/17/96 
----·-·-·-·-- -· 

m3/sec degC 

0.8 
1.0 
2.4 
2.6 

pH unltl pS/cm I mg/LI mg/L mg/L 

7.49 334 166 <1 
7,39 341 <1 -----· --- -·--- ---
7.47 347 <1 ---- - --- ----- -------- ----- -

7.5 335 153 <1 

<1 
<1 
<1 
<'I 
4 _],~ __1_1_3 _ - _129 ___ < __ 1_ _____ ·--- ' --

7.83 96 41 <1 
7.83 104 48 <1 

117 54 <1 

5 
1 
2 

Aug/14/96 5.0 7.26 138 75 <1 2 

8.4 
4.2 

mg/L 

:3§. L()Zil 
3.9 
2.9 

mg/L 

<.05 
<,05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 

mg/L 

4 
17 
15 
15 
15 
5 
9 
7 
9 
7 

mg/L 

<5 
<5 
<5 
<5 

7 
<5 
<5 
<5 
5 

mg/L 

<.003 
<.003 
<,003 
<.003 
<.003 
<.003 
<,003 
<,003 
<.003 
<.003 

mg IL 

0.02 
0.07 
0.15 
0,07 
0.31 
0.09 
<.05 
<.05 
0.05 
0.05 

mg/L 

<.m 
<.m 
<.m 
~m 

~m 

<.m 
<.m 
<.m 

mg/L 

0,063 
0.073 
0.073 
0.069 
0.060 

mg/L 

<.001 
0,001 
<.001 
<.001 
<.001 

mg IL 

<.04 
<.04 
<,04 
<.04 
<.04 

0.033 I <.001 I <.04 
0.03 <.001 <.04 

0.018 <.001 <,04 
<.02 0.092 <.001 <.04 
<.02 0. 100 0.001 <.04 

mg/LI mg/L 

<,003 -o;os 1 · <.02 o 059 <.001 _<04 
Se_l)/_17/§_6_ __ _ _ ~o ]~6 __ _1_()4_ __ ~4- <_1 ___ c2_ _ 0.5 <.05 
Oct/25/96 0 6.58 186 74 <1 2 <.05 

~;~~£~~ - - ~ -~~-~r ==-1~}- -~~ :~ <~ - ~:~ ~:~~ I ~; I :; I : ~~~ I ~i~ 
14 <5 

36.4 <.002 
33.6 <.002 
40.2 <.002 
32,6 <,002 
27.8 <.002 
11.8 <.002 
13.2 <,002 
13.8 <.002 
17.8 <,002 
15 <.002 

27.7 <,002 

NOTE; Duplicate samples were taken on April 23 for lab comparisons. Cyanide value recieved from the other lab was <.005 mg/L. 

JAN 1996 - DEC 1996 
Mean 1.9 7.38 222 

§tci_,__l)_evi"-ti9ri _J_ _ L_:?:~-- _2j4_ ::-_10~~ 
Minimum Value 0 6.58 96 

M~xlrl,~-;n_v~iy~ I _ _ _ t 
- -- ---- ----. -------
5 7,83 347 

Median 1 ______________ ,, __ -
Num. Values 9 

Standard 
F: FARO WATER LICENCE 

CYANIDE: TOTAL CN (mg/L) 
NH3-N (mg/L) 
TSS (m9/L) 

7.43 
12 

SILVER: TOTAL Ag (mg/L) 
BARIUM: TOTAL Ba (mg/L) 
CADMIUM: TOTAL Cd (mg/L) 
COPPER: TOTAL Cu (mg/L) 
MERCURY: TOTAL Hg (mg/L) 
MOLYBDENUM: TOTAL Mo (mg/L) 
NICKEL: TOTAL Ni (mg/L) 
LEAD: TOTAL Pb (mg/L) 
ANTIMONY: TOTAL Sb (mg/L) 
ZINC: TOTAL Zn (mg/L) 

------~-

213 
13 

Inst.Max. 

0.05 
1 

15 
0. 1 
1 

0.02 
0.2 

0.005 
0.5 
0.5 
0.2 
0. 1 
0.5 

83 0.93 2.2 ------ --- -------- - - -----

45 0.25 2 ----- ------- - __ ,, ------
41 0, 1 0 
-~--- -- -·-· ·- -

166 1 7 

13 ~+-I -A 2 

3.3 
2.4 
0,5 
8.4 
2.9 
9 

0.08 
0 

-·-·. 
0.08 
0.08 
0.08 

1 

0.05 
0.01 
0.01 
0.05 
0.05 
12 

11 
4 
4 
17 
12 
13 

5 
1 
5 
7 
5 

12 

0.003 0.08 
0 0,08 ---- - - .. 

0.003 0.02 - - ·---- ---

0.003 0.31 
0.003 0.05 

13 13 

<.02 0.066 0,003 <.04 30.81 <.002 
37.9 <.002 <.02 

0.02 
0 

0.02 
0.02 
0.02 
13 

0.086 I <.001 I <.04 

6~~~ I~ 6611 °i4 26 
-- -· 
10,3 

0.002 
0 

0.018 0.001 0.04 11.8 0.002 
0, 1 0,003 0.04 40.2 0.002 

.. 0.066 0,001 0.04 27.8 0.002 
13 13 13 13 13 



mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/l mg/L mgll mg/L mg/L mg/L mg/L mg/L 

<.005 <.005 0.005 0.18 <.02 <.005 7.6 0.02 <.002 2 <.005 <.04 <.02 1 <.02 2.44 0.184 <.005 <.005 <.02 0.01 
·-"------· -------- ·-·---- - -- ---·- --- . -- ·- ----- - ·- -----

<.005 <.005 <.002 0.15 <.02 <.005 7.1 0.02 <.002 1 <.005 <.04 <.02 7 <.02 2.57 0.168 <.005 <.005 <.02 <.01 -··-- ------· -------- - ----- ------ __ .. ---·-- ·-··· --·----- -· 
<.005 <.005 <.002 0.10 <.02 <.005 8.2 0.02 <.002 2 <.005 <.04 <.02 6 <.03 1.88 0.209 <.005 <.005 <.02 0.01 - - - ,, ____ -·---- ----- --- - - - ----··-- -- -------- ----- - ---- -- ·-- ·-. 
<.005 <.005 0.013 0.11 <.02 <.005 6.8 0.01 0.008 2 0.007 0.12 <.02 4 <.03 2.46 0.169 <.005 0.008 <.03 <.01 

--·--·- ···- -··----· 
_____ ,, ___ . .. - - . 

<.005 <.005 <.002 0.40 <.02 <.005 6.2 0.03 0.003 <1 <.005 0.10 <.02 14 <.03 2.37 0.139 <.005 <.005 <.03 0.04 
. - -

<.005 <.005 0.019 0.54 <.005 2.2 0.03 <.002 <1 <.005 0.06 <.02 2 <.03 1.48 0.060 <.005 <.005 <.03 0.02 
0.006 <.005 0.019 0.28 <.02 <.005 2.9 <.01 <.002 <1 <.005 <.04 <.02 2 <.03 0.95 0.066 <.005 0.006 <.03 0.01 --- -·-- - - --· - ... - --·--- - .. 

<.005 <.005 <.002 0.22 <.02 <.005 2.7 0.01 <.002 <1 <.005 <.04 <.02 <1 <.03 4.10 0.064 <.005 <.005 <.03 <.01 
-·-··-- -- ... - ------·-- -----·-- - . ··- --

<.005 <.005 <.002 0.14 <.02 <.005 3.9 0.01 _ <.002 <1 <.005 <.04 <.02 3 <.03 4.00 0.088 <.005 <.005 <.03 <.01 
<.005 <.005 <.002 0.61 <.02 <.005 2.9 0.03 <.002 1 0.018 <.04 <.02 1 <.03 5.3 0.079 <.005 <.005 <.03 0.02 

-~------- ----- --·--
<.005 <.005 0.036 0.13 0.02; <.005 5.7 0.02 <.002 4 <.005 <.04 <.02 2 <.03 5.9 0.134 <.005 <.005 <.03 0.03 
<.005 <.005 <.002 0.15 <.02 <.005 6.4 0.02 <.002 2 <.005 <.04 <.02 5 <.03 4.2 0.149 <.005 <.005 <.03 0.01 -- --- -------~ ---- ·--- ~--- - --------- ---------- ------- --·--- ------ --- --·----- --
<.005 0.007 0.006 0.11 <.02 <.005 7.7 0.01 <.002 5 <.005 <.04 <.02 3 <.03 4.4 0.180 <.005 <.005 <.03 0.06 

0.005 0.005 0.009 0.24 0.02 0.005 5.4 0.02 0.003 2 0.006 0.05 0.02 4 0.03 3.23 0.13 0.005 0.005 0.03 0.02 
-·---- ----·-- -----··- ' - . - -·------ -- -- ---· 

0 0.001 0.01 0.17 0 0 2.2 0.01 0.002 1 0.004 0.03 0 4 0 1.52 0.052 0 0.001 0 0.02 
------- ---·-- . , ... . ·-·· 

0.005 0.005 0.002 0.1 0.02 0.005 2.2 0.01 0.002 0.005 0.04 0.02 1 0.02 0.95 0.06 0.005 0.005 0.02 0.01 
--~-- ----- ------- --- ·-- ---· _____ ,, __ ---·-·--- -- ---- ·----- ------·-- , ..•..•. ·--··-· - --- --···- ------- ------· --- -· -·- ------ -- --·------ ------- ·------ ~----

0.006 0.007 0.036 0.61 0.02 0.005 8.2 0.03 0.008 5 0.018 0.12 0.02 14 0.03 5.9 0.209 0.005 0.008 0.03 0.06 
-~-- ----- -----·-- --.. -· --·· ------ ---·· -·-··· ··---·--··- -----·- ---- --· -------· ------ -------- ------ - -·- ---~ ----· ·-----· ------
0.005 0.005 0.002 0.15 0.02 0.005 6.2 0.02 0.002 1 0.01 0.04 0.02 3 0.03 2.57 0.139 0.005 0.005 0.03 0.01 

13 13 13 13 12 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13 



.-\PPE~DIX 2 

1996 MONTHLY DATA REPORTS 
CONTAINI~G EXTRA\\'.-\ TER QUALITY DATA 



FARO WATER QUALITY DATA JANUARY 1996 
NORMAL OPERATIONS ~ 

I I I l-1.£!!!ll. •c 

-

I t.1 1/Scc. 
--

us/cm 1ngll NFR m{]IL muiL rng!L I I Site Dille ._J>I/ Con~uc\Jvit)' Ff~w - Susr.:. Solids Sul~ha!e _ A..!!~monla Cya1!Jdc !'1cla!~ 

X2 25-Jan-96 , "I 0.9 349 Glacialcd <5 29 <=.05 <.001 

XJ Pond 25-Jan-96 0.9 255 * 0.107 7.50 <5 15 <=.05 ... 001 

s 
X4 \Vcekl~ ,\.Jan-% Nol Occantin!J: E 

E 
9-Jan-9G No! Dccanlinn 

20-Jan-96 No! Occanling 
A 

25·Jiln·96 Nol DccanHn T 
T 

~\Veekly__ ,\.Jan-96 7.Jn 2.B 122!) Esliuw!c 0 12 <5 530 O.JO 0 007 A 
c 

9-Jan-96 7.36 33 1215 Es!imalc 0.12 <5 462 0.23 000-l II 
E 

20-Jan-96 7.28 33 1235 Eslimillc 0 12 <5 m 0.61 0003 D 

25-Jan-96 7.21 2.7 1247 Estimate 0 12 <5 416 0.50 0001 
1 

X9o 25-Jan-96 NIA NIA 250 o . .:25 {28%so1ids <5 101 <.05 0 020 c 
p 

x 10 25-Jan-96 7.72 2A 267 /-/IA <5 10 .;.OS '001 

X11 Semi Annual l Mai'. & Seel ! 
n 

X12 Semi Annual I Mav &. Scpl ) E 
s 

X1l Weekly •l-Jan-96 7 25 2.5 1293 0 OJI 6 533 0.-l7 < 001 u 
l 

9-Jan-96 7.J5 24 t2El8 0.031 6 305 1 02 <001 T 
s 

20-Jan-96 7.35 2 1310 0 OJI <5 .j!JQ 0 57 0002 

25-Jan·W 732 0.0 tJElS 0031 8 '80 1.15 '001 

X14 25-Jan-96 7.51 0.0 11.ts II/A <5 3-11 055 0001 

X22b Main Pil Waler (no safe access) 

X22c M;iln Pit al Poin1 o/ Dischar~t· 

X23 25-Jan-96 7.37 0.8 4870 t 67 Uscc. 6 2053 0.50 <.GOl 

X2G 25-Jan-96 Nol Pum >i110 

NIA Dala nol obtained or meter malfuncl!on. 

COMMENTS; Sample X9a Is a sample ol lhe decant from the mill l;iilings. 
Sample for sile XJ was taken \'lilhin !he pumpl_~QlJSC pond jusl ~~r1strcam of w~!i::r. supply wclls_,.PWJ and U. • Flow indicated is comtiincd supply of U1c~c wells to lhc 

purnphouse pond. 

" 
'•._...- ~-



FARO WATER QUALITY DATA CONTINUED FOR JANUARY 1996 

uslcm {m) (m) mg/L NFR mg/L mg/L moll 
Sito Dato pH Temp. °C C<;?nducUvlty_ Depth SWL Su~p. Solids Sulphate Ammonia Cyanide Motals 

X1Sa p 8 v Semi Annual ( May & Sept ) 

E E A s 
X16b I L L Semi Annual {May & Sept} E 

z 0 L E 
X17a 0 w E Semi Annual (May & Sepl) 

M y A 
X17b E c Semi Annual (May & Sept) T 

T R D T 

~ E 0 A Semi Annual {May & Sept) A 
R s M c 

~ s s Semi Annual (May & Sep!) H 
E 

X20 Semi Annual (May & Sept) D 

I 
I D 8 c 

1A N u 0 Semi Annual ( May & Sept ) p 

T M R 
18 E p E Semi Annual {Ma~ & Sept) 

R H R 
__ 2_A_ M 0 Semi Annual ( Mav & Sept) E 

E L s 
28 D E Semi Annual { Mal & Sept ) u 

I s T 

' A Semi Annual {May & Sept) s 
T 
E 

us/cm MJ/sec. mg/L NFR mg IL mg/L mg/L Acidity 

Site Dale pH Temp. 
0

~-- Conductivity Flow Susp.So!!ds ~ulpha!e Ammonia Ch!orldo pH 4.5 Pf-! 8.3 Mota ls 

R4 R w s Quarterly {Mar, June, Sept. Dec) s ---
0 A T E 

R5 s T A Quai1erly (Mar. June, Sept. Dec) E 
E E T 

RG R I Quarterly {Mar, June, Sept. Dec) I 
0 c 

R7 c Q N 25-Jan-BG 7.56 0.6 312 NIA <5 5 <,05 NfA <:.10 0.4 p 

R u s 
RB E A 25-Jan-96 7.5 0.6 313 NIA <5 4 <:.05 NIA <:.10 6.4 D 

E L A 
R9 K I 25-Jan-96 7.54 o.a "' NIA <5 5 <:.05 NIA <:.10 <.1 T 

T A 
R10 y 25-Jan-96 7.49 0.6 334 HIA <5 4 <:,05 NIA <:,10 OA 

NIA Data not obtained or meter malfunction. 

COMMEt~TS; All water quality da!a for the North Fork of Rose Creek was well within license lirnils, and lhere Is no indication that con!arninalion due to groundw.iler 
Is occurring. 

,, ----------------------,..-···~·,,-------------------------- -, 



BH SERIES WATER QUALITY DATA JANUARY 1996 

us/crn (m) (m} mg/l mg/L rng/l Acidity 

Sile Dale pH Temp. °C Conductivity Depth SWL Sulphate Ammonia Cyanide pH 4.3 pH B.3 Mi:tala 

BH1 25-Jan-96 Frozen 

s 
BH2 25-Jan-96 Frozen E 

E 
BH4 25-Jan-96 Frozen 

A 
BH5 Semi Annual ( May & Sept) T 

T 
BHG Semi Annual {May & Sept) A 

c 
13H7a Semi Annual ( May & Sept) II 

E 
Bli7b Semi Annual { May & Sept) D 

BHB Semi Annual (May & Sep!) I 
c 

BH9 Semi Annual (May & Sepl) p 

BH10a Semi Annual { May & Sept ) 
R 

BH10b Semi Annual (May & Sept) E 
s 

BH11 Semi Annual (May & Sept) u 
T 

BH12a Semi Annual ( May & Sept ) s 

BH12b Semi Annual ( May & Sept) 

Bl-l1Ja SemiAnnual (May&Sept) 

BH13b Semi Annual (May & Sep\) 

BH14a Semi Annu<i! (May & Sept) 

BH1-lb Semi Annual (May & Sept) 

BH15a Semi Annual (May & Sept) 

BH15b Semi Annual (May & Sept ) 

Bl-l16a Semi Annual ( May & Sept ) 

BH16b Semi Annual ( May & Sep\ ) 

BH16c Semi Annual (May & Sepl) 

NIA Data not obtained or meter malfunction. 

COMMENTS; 

./---....., r~ 
~~~~~~~~~~~~~~~~~~~~~~ '~~~~~~~~~~~~~~~~~~~~~~~~~~~-

.. , 



FARO WATER QUALITY ICP RESULTS FOR JANUARY 1996 

[ TOTAL (pjim) J & I DISSOLVED- (ppm) -J 

-- ---·· ·- --- - -- - .. 
Site AG AL AS AU BA BE Bl CA CD co CR cu FE HG LA MG MN MO NA NI p PB s SB SI SR Tl v w ZN - . -
X2 < OOJ 002 <.02 <.01 0.053 <:.001 .::_05 31.0 <.002 <.005 0.011 0.007 0.27 <.02 < 005 7-7 0.02 <002 2 <.005 <.04 <.02 7 <.02 2 05 0.166 <005 <.005 < 02 001 

XJ <.003 0.02 <.02 <.01 0.053 <.001 <.05 31.0 <.002 <.005 0011 0.007 0.27 <.02 <005 6.1 0.02 <.002 I <:.005 <.04 <.02 7 < 02 ~ 0.166 < 005 < 005 < 02 001 

X4 Jan 4 Nol decanfing I--------------------------- -
X4 Jan 9 Nol decantinn -- I-
X4 Jan 20 No! decanling --------
X4 Jan 25 Not decan!inn 

XS Jan 4 <.003 060 <.02 <:.01 0036 0.002 <.05 164.9 <.002 <.005 <005 0012 1.21 <.02 <.005 28 5 643 <.002 34 0.000 <.04 <.02 158 < 02 1.45 0 404 0011 <005 <:_02 027 

X5 Jan 9 <.003 058 < 02 <.01 0045 0002 <.05 173.6 <.002 <.005 <.005 0007 1.22 <.02 <.005 290 6.86 <.002 34 <.005 < 04 < 02 158 <02 270 0 431 0009 <.005 <02 0 27 

XS Jan 20 <.003 071 0.03 <.01 0.041 0.003 <:.05 152.6 0.002 <=.005 <.005 0.003 081 <.02 <:.005 26-7 661 <002 31 0_000 <04 <02 148 <02 1.64 0-456 < 005 <.005 < 02 0 26 

XS Jan 25 <.003 062 0.03 <01 0 034 0002 <.05 157,5 <.002 0.01 <.005 0013 0.42 <.02 <.005 29.5 7.15 <.002 37 <.005 <.04 < 02 147 < 02 2.57 0493 <005 <005 < 02 0 23 

X9' < 003 0.09 < 02 <.01 0 132 <001 <.05 27.3 <.002 < 005 <.005 0 017 010 < 02 <005 305 725 < 002 J8 <005 < 04 <.02 143 <02 281 0501 < 005 < 005 < 02 < 01 

X10 <,003 003 ..:.02 <.01 0.073 <.001 <.05 32.1 0.002 <.005 0.006 0.008 0.24 <.02 <005 7.0 002 <002 1 <005 <.04 <.02 7 <.02 1 92 0.117 <.005 <.005 < 02 0 OJ 
~ 

X11 Semi Annual (May & Sept l 

X12 Semi Annual ( Mav & Sept) 

X13 Jan 4 <.003 0.74 0.04 <.01 0.109 0.003 < 05 183.6 <.002 <,005 <.005 0008 224 <.02 <_005 32-4 7 42 <.002 38 < 005 <.04 <.02 158 0.03 1.89 0.446 0010 <005 <02 002 

XU Jan 9 < 003 060 <.02 <01 0.100 OOOJ <05 184 6 <.002 <.005 <.005 0.007 I 96 < 02 
~ 

<.005 31,3 7_39 <.002 38 < 005 <.04 <,02 160 <02 2 96 0 443 0005 < 005 < 02 001 

X13 Jan 20 <.003 096 <_02 <.01 0.123 0002 <.05 167.3 < 002 <.005 <.005 0009 3.28 <_02 < 005 29-4 7.23 <.002 35 0005 <.04 <.02 129 < 02 2.10 0 484 0006 < 005 <.02 001 

X1l Jan 25 c.003 0.55 <02 <.01 0.113 0002 <,05 161.6 <.002 <.005 <.005 0.010 2.34 <.02 <.005 305 ~ <.002 38 <.005 <.04 <.02 143 < 02 2.81 0 501 < 005 <005 < 02 < 01 

X14 <.003 060 004 c.01 0068 0.002 <.05 143.6 <.002 <.005 < 005 0.017 0.87 < 02 <.005 27_0 524 <.002 31 0.008 < 04 <.02 124 < 02 2.52 0-457 0005 < 005 < 02 0 10 

X16a Semi Annual I Mav & Seo! I 

X16b Semi Annual ( Mav & Sep! l - --
x11a Semi Annual ! Mor & Se~l l ;----- -
X17b Semi Annual f Mav & Sept J 

X18a Semi Annual I MRV & Sent~ 

X18b Semi Annual f Mav & Seo\ I 

X28 Semi Annual { Ma11 & SeN \ 

X22b Main Pit Waler ( no sale access J 

X22c Main Plt at Point ol Dlscharo.e 
~ -- -

X23 <.003 2.29 0.15 <.01 0 OB 0.006 c.05 502.50 0.016 0.11 c.005 0032 0.30 <_02 c_OOS 288.6 18 03 c.002 4600 0296 <.0-1 <02 73300 0.13 3.24 2 910 0015 001 003 24 43 -- -
X26 NotPumoina I - - - ---- - ---- ... 

(\ ,-~ ~ 



FARO WATER QUALITY ICP RESULTS CONTINUED FOR JANUARY 1996 

I TOTAL (Pl~ & [OISSOLvED~p~I 
- -- - -

Site AG AL AS AU I BA BE Bl CA CD co CR cu FE HG LA MG MN MO NA NI p PB s SB SI SR Tl v w ZN -- -
R< Quarterly { Mar. June, Sept, Dec ) ---
RS Quarterly ( Mar. June. Sep!, Dec ) - ---- --------- ------R6 Qu;irterly (Mm. Juno, Sept, Dec) - ------- --
R7 <.003 0.07 <.02 <.01 0.063 <.001 <.05 33.5 <.002 < 005 <.005 0 009 0.14 <02 

r--
<.005 6.6 0.01 <.002 2 <.005 < O< <:,02 2 < 02 2.•18 0.167 <.005 ..:oos < 02 001 

RS <.003 002 < 02 .::.01 0.073 <.001 <.05 32.4 <.002 <.005 <.005 0_006 021 <.02 <.005 65 0.02 < 002 2 <.005 <.04 <.02 1 <02 2.37 0 163 <.005 <.005 < 02 ___Q2J_ 
R9 <.003 002 <.02 <,01 0.003 <.001 <.05 34.7 .::.002 <.005 .::.005 0.008 0 13 <=.02 < 005 7.4 0.01 <.002 2 < 005 <.04 < 02 2 < 02 2.39 0 174 < 005 < 005 < 02 < 01 ·----- ----R10 <.003 002 <02 .::_01 0063 <.001 <,OS 364 .::.002 <.005 <.005 0.005 0.18 <.02 <.005 76 0.02 <.002 2 <005 <.0-1 <.02 2 < 02 244 0 184 < 005 <005 < 02 001 

BHt Frozen -BH2 Frozen 

81-14 Frozen 

BHS Semi Annual { May & Sop! ) - ---
BHG Semi Annual ( MJI' & Sept J <----- ·---- - ---
6H7a Semi Annual ( May & Sept ) 

~ ---
8H7b Semi Annual (May & Sept ) 

BH6 Semi Annual ( M,1}' & Seel l r-- r--
BH9 Semi Annual ( M,,y & Sept ) - ---~ 

BH10a Semi Annual ( MJv & Sept) 
~ 

BH10b Semi Annual { Mnv & Sep\ ) - ---I- ------1--------1-------- ------ ---------·------
,__~H11 Semi Annual ( Mriv & Sept ) 

\-- ~ ---r-- ---\--
BH12a Semi Annual ( Mny & Sept ) 

BH12b Semi Annual ( May & Se( t ) - ---·- ---·- ---
BH13a Semi Annual (May& Sept) 

BtltJb Semi Annual ( May & Sept ) 
f-- ---

BH14a Semi Annual ( Me~ & Seet l 
1-- --- ------,_ --- ------

Bll14b Semi Annual ( Mr.v & Sept ) 

BH15a Semi Annual ( May & Sept ) 
1--

BH15b Semi Annual f May & Sep\ ) 

BH16a Semi Annual ( May & Sept ) ---f--
BH16b Semi Annual (May & Sept l 

f--
BH16c Semi Annual ( May & Sept ) 

tA Semi Annual ( May & Sept l 

tB Semi Annual (May& Sept) ---------1-- ---r-- ---
2A Semi Annual j May & Sep! ) r--
28 Semi Annual ( May & Sepl ) 

J Semi Annual ( Mav & Sept ) 

,., ,~·-~~ 

) 
.-.. , 



FARO WATER QUALITY DATA 

I l, ______ jlH I !Cl~fl~- us/cm 

Site O!!lC Co!~duc~!v!_!y 
~-

7 "\ 

X2 Feb 14 12 377 

X3 Feb 1·1 \ 6 263 752 

X4 Wccklv Feb 5 Not Decanting 

Feb 1,t Nol Dccanfo19 

Feb 2J No1 Occantil~g 

Feb 28 Nol Oecanlin 

X5 Wcukly__ Fcb5 _____ ___ 7.26 ___ __2!1 
---- 1289 

Feb 14 7.22 3G 1307 

Feb 23 7.1 3..1 1260 

Feb 28 fi. 75 3.5 1141 

x9, Feb 1·1 Ho sample 

X10 Evcrv second month fJan, Mar, Mav, Ju!•1, Sect, Nov) 

X11 Semi Annual (May & Seel J 

X\2 Semi Annual ( Mav & Scot I '' 

X13 \Vcek!y Feb 5 7.33 3 131·1 

Feb 14. 7.28 3 1330 

Feb 23 7.1!l 1.7 932 

Feb 20 6.89 2 1264 

"' Feb 14 7.60 2.2 1207 

X22b Feb t·i Main Pil Waler C no sale access I 

X22c Feb t<l Ma!n Pit at Pain! ol Disd1arac 

X2J Feb 14 7.25 2.1 4850 

X26 Fe[) 1·1 l~o! Pumplr~g 

NIA Oal:i no1 obtained 01 rnc!cr mn!funcllon. 

-- -

_I 
M'ISl!c. mull /JFR 111glL 

-- flow - - s~~i. ~~1-~<js Su!J~!alc 

0.085 <5 

• 0.107 <5 

-- --

E~lirn;itc O 08 5 -

Eslimatc 0 08 <5 

Eslirnatc 0 08 <5 

Es!imalc O.oe <5 

NIA 

NIA 

0 027 9 

0029 7 

0030 6 

0 030 <5 

F1ozcn <5 

0.0015 5 

-

26 

22 

522 

508 

559 

551 

518 

530 

620 

620 

•100 

2597 

FEBRUARY 1996 
NORMAL OPERATIONS 

111u1L 
_ ~mmon~a 

-

~~r -.!!!~~!!""l _ udc __ _ 

<.05 

< 05 

0 CG 

06\ 

0 6\ 

059 

1.01 

1 03 

1.28 

\ 00 

050 

0.56 

< 001 

<.001 

-----

___ _____E__CQl 

".001 

< 00\ 

0001 

... 001 

< 001 

0001 

0001 

<-CCI 

<001 

s 
E 
E 

A 

T 
T 
A 

c 
Ii 
E 
D 

I 
c 
p 

R 
E 
s 
u 

T 
s 

COMMENTS; Samplc X:l was taken flam an open area within the pumphousc pond, jusl downslrcarn of water supply wc!!s P•N3 ;ind 6. • Flow irHJica1cd is !he comLincd /low of !he wells 

lnlo lhc pond. 



'---· 

FARO WATER QUALITY DATA CONTINUED FOR FEBRUARY 1996 

r-- r--J I -,- -, us/cm j (111} (m) mull NFR rnglL-~ifJIL m~~~~J 
!=-~!!.£.. L__j Dalc pl! ~p-~ Conductlvil'L. Ocplh SVJL Susp. Solids SulJl:hil~!!_lnonla Cya~l_!de 

X16i1 P B V Semi Annual {Maye Sepll 
E E A 

~ I L L Semi Anrwal (May & Sept) -·--+-----+-----1-----·l-----I 
Z O L 

~ o w E SemlAnmml (May&Sepll 
M y 

X171J E C Semi Annual (May!. Sepl) 
T R O 

_.!!.!!..!!..._ E 0 A Semi Anmral (May & Sept l, ___ .1 ______ 1 ____ ----l------1-----1-----1-----1 
R S M 

~ S S Seml Anmial {May & Sep! ) 

X20 Semi Annual I Mav e Seo!\ 

I D U 
__ 1_A__ N U O Semi Annual ( May & Sept ) 

T M R 
__ 1_0 __ E p E Semi Anmtal (Ma~~-----___ ---+------l·-----l------l-----·I 

n II 
2A M 0 Scml Annual (May & Sep!) 

~---- E L 

2B D E Semi Annual (May & Sept) 
I S 

__ J__ A Semi Annual ( Mav & Sep!) 

T 

~~-cl als ]I 

s 
E 
E 

A 

T 
T 
A 
c 
H 
E 
D 

c 
p 

R 

E 
s 
u 
T 
s 

IF===?F ·· ~ l '''=~="?~~= i-----1 L I us/cm f,\l/sec. mgtl t/FR ~l!JIL mglL mglL I Ad~ 
=·S!!!! j~-- Date pH Ternp. •c Conductivity Flow Susp_. Solids L2t.!.!nhale Ar~!'.!lOnia ChJoridC! : ~J~lt 4:L_f-E!.!.?~=!-~~~~~ 

ft4 R W S Feb24 7.57 OA 689 021 <5 HlO <05 3•1 
---OAT 

H6 S T A Fch21I 7.G9 OA 373 R4t RS" 1.21 <5 31 <05 20 
--- E E T 

'll-4 s 
E 

,, ---'-' E 

R6 n I Fcb2•1 7.72 OA 371 1.00 <5 20 <.05 2.7 
--- , 0 

R7 Q N Feb 1•1 7.53 2.1 275 f//A <5 II <.05 2.7 
'll-'' c 
<I <I p 

---AUS 

HS N A Feb 14 7.61 2 27il NIA <5 11 <.05 NIA <l ___ ,_, D 
V L A 

R9 I I Feb 1•1 7.43 1.5 339 NIA <5 16 < 05 NIA :'.]. ___ ,_, T 
L T A 

H10 y Feb 14 7.39 I 341 NIA <5 17 <.05 ilA ,, 
" 

N//1 D,1[a nol oh!alne1J or mt!ler mallunclion. 

COMMENTS: 
/1!! wate1 quality samples !aken on ll1e Rose and Arwi! Creek_•c"•C0<cocicncccoc""1pcl<~•c°'o'c· ____________________________________ _ 

\ ., __ _,, 



BH SERIES WATER QUALITY DATA FEBRUARY 1996 

w L_j>li ~~CJ us/cm {m) (m) mg/L mg/L mg IL Acidity 

Dntc Conductivity D.£Rlll SWL ~u!r.!:,ate Am.rnof!!a _Cyanide pl! 4.'..~ P.!L8o3 _JA~~'.!I~" 

0111 Feb 14 Frozon 

s 
0112 Fub l•I Frozon E 

E 
0114 Fob 14 Frozen 

A 
0115 Somi Annunl ( Ma:zo t. Seel } T 

T 
OHS Somi Annual ( Ma:,: t. Seel l A 

c 
£1117a Semi Annual ( Mav & Sent l H 

E 
0117b Sorni Annual ( lvfa:t & Seel ) D 

0118 Somi Annual ( Ma:t t. Sept ) I 
c 

OH9 Semi Annual ( Ma):'. & Scpl ) p 

OH1011 Somi Annuo! ( May & Sop!) 
R 

BH10b Semi Annual ( Mav & Seol l E 
s 

OH11 Semi Annual ( Mav & Soni l u 
T 

Dll12a Semi Annual ( Ma:t t. Seel) s 

OH12b Sorni Annual ( Mar & Soet) 

Bll1J;i Semi Annual ~Ma):'. t. Scf!l) 

DJl1Jb Semi Annual ( Mat & S!!EI) 

OH14<1 Semi Annual ( Ma;t & Soet ) 

Oll14b Semi Annual (May & Ser.I) 

01115a Semi Annual ( Ma):'. & S!!et ) 

01115b Sarni Annual ( May & Scet l 

OH16a Semi Annual { Mal & Seet l 

BH16b Saini Annu;i! { /I.fol & Sop\ I ----
____!!!!_~ Somi Annual {~ t. Scr.t ) 

~=-""=""-'-=<=----- ---- -= 

NIA Data not ob!alncd or nu!lcr malrunctlon. 

COMMENTS; 

\~ 
~"·~·--. ,_,,. __ ,., 



FARO WATER QUALITY ICP RESULTS FOR FEBRUARY 1996 

I TOTAL Ir~ t. I DISSOLVED (ppm) I 
---"' - -

Sile AG AL AS AU BA BE Bl CA CD co CR cu F.~ HG LA MG ~.u~ MO NA NI p P!i_ s _sa SI SR Tl v w ZN 

" < OOJ 0 ff --.::J!l ~ 000, .JlQ1!_ ~ ---22...1 ~ < 000 < 005 < 00::> 0)1 ~ < 005 _ft!! -= ~ __ , 
< 005 ~ ~ __ ,_o _!_fil -1..!!L ~ ~ < 0:6 <O] 0 07 

" < O:ll 00\ --.::J!l ~ o o~.J ....Q.fil!. ~ --12:! ~ < (JO'.J ,_ < ()'.)5 0 (JO'~ 0 I•\ __:;.22 <rm ~ ____Q_QI < cxn --'-' < CXl5 ~ ~ 
__ o 
~ J.1! ~ < (Xf.:> < O:Y.l < 02 ""' 

X4 F&b 5 Mot decanlinu ------- ---
X4 Feb 14 Mot dccanl~'!! --- --------
X4 f&li 13 No! dcc<1nt1rog ---- - ----
X4 Fell 26 No! decantmo --,_ --f--- - -- - ----
XS Feb 6 < OOJ 056 < 02 'o• 0 0·15 0 001 < 04 111 7 0001 < 000 0 011 0007 080 < 03 '005 199 61J < 012 -----"' 0005 < O•l < 01 "' < 01 1M 0 3il1 < 005 < 005 < O:? 010 

XS Feb 14 < OOJ 06' < 01 < °' 0039 0 001 < 04 141 5 < 002 < 005 < 005 < 001 OBJ <OJ < 005 169 7W <CO::> _.R < 005 .;Q.\ < 01 u;o < 01 ,---1.M. _Q_fil <CX6 < 005 < 02 0 21 

XS Feb 23 < OOJ ~ --.::J!l < °' 0053 .Jill!l ~ 165 5 ...5.£21 < 005 <CO'.) 0""' 0" ~ ~ --1!.:!. ~ ""' 
__ 4_J < f.()5 ~ --.::J!l ~ ~ _,_7_, _Qfil .; 005 ~ ~ on 

XS Feb :26 < OOJ 0 55 < 01 < 01 QQ.\6 0 00~ < O·l 1217 < 001 00' '"" 0 011 0 65 <OJ '005 -1ll __!l1!_ < O'J] __ 1_1 OW<> _:_Q:.1. ----2...QI 157 --.::J!l ~ _!!_ill_ < 005 < 0:15 < ui 017 ,_ -
"' Mo samele 

'" Evc1v se<:oml monlh fJafl Mar /,\av Ju!v Senl Hovl - ------- --------f---
X11 Semi Annual ! :...1al 8. Se~! l -----------------f---

"' Semi Annual r Mav 8. Sc 11 l --f--- -- -
X1l Feb6 < OOJ OGJ < 01 

< "' 
01Q 0 001 < 04 \fl•) 2 '001 <0<6 < 005 0 OO-• 

1 " ~ 
< 005 JJ 0 6 ·17 < 001 " -2.Q!l ~ ~ _!l.Q. ~ -2.!Q ...Q..:!.ll ~ <"15 

~ 
< 0? 

< °' 
XIJ Feb1.t < OOJ O!M ~ ~ __QJ.Qi 0 OOJ < Q,\ - ..J.QQ2_ < 001 ,_ '005 c ()'.J5 ow; '58 <OJ <015 ,_ )4 6 9 92 < 002 ·12 < 005 < 0·1 < 01 ~ ~ _l:!Q. -2.lli < 005 '005 < 01 0 O? 

X13 Feb 23 < OOJ 0 62 < 01 < 0' ...QJ..!2 0001 < 0.\ 1005 < 001 < 005 «Xl5 0000 0" <OJ < 005 -
,., 7 JO < 001 4J 0 012 < 0-\ < 02 ,50 < 02 1 91 0-191 < 005 < 005 < 01 < 0, 

X1l Feb 26 < OOJ ~ ~ ~ 0007 0001 ~ ~ < 002 _Qfil < 005 OOOJ 190 --..::.Q1 < 005 ~ --1.11. ~ __ ,_, < 005 ~ ~ ~ ~ -..12! _Q_fil < 005 <0<6 c 02 00> 

'" < OOJ 0 (;5 < 01 < °' 009• 0001 < °' 1)6 3 ~ < 005 < 005 0005 0 78 <OJ < 005 26 5 5" < 001 JO '005 '04 ____::_(Q _!.2i --!..Ql ___llQ ...Q.iQ ~ < 005 '01 O<h 

X16a &>ml Aummt [May & Seel ! ----
XlGb Semi Annual ! Ma:t & Sc[!l } - ------- --- ---- - -- - --- ----,_ -- - ----~ ------
X171 Sl:!ml Annu;il { ".ldJ: & Sc!!! ! -
X17b Semi Annual {May & Se[!I } ---- - --------
XHli Semi llununl ( May 8 &<pl L_ -- - ----,_ --,_ ------ - f--- --,_ -- - -------
XHlb Semi AnnuJI I Mil" & Senl l 

f--- ----,_ 
"° Semi Annual { o.lav & Scn11 ----,_ --~ 
X22b Main Pil Willet r no Silfe ilCC('SS --------
X22c I.lam f'll at Pom1 or O.sch,1u e - -- - -- - ------

'" < OOJ 2 491 < 01 <0' 009 0007 
< °' 4!}1 to ocxx 0 01 < 005 0023 02J 'OJ «Xl5 2112 2 19 ll2 < 002 4500 0 216 ~ ____::_(Q ___!!!:! ~ ~ 2 6~19 0 021 < 005 < 02 24 21 

'" Nol Pumnlnrl 1. - _ _I -- - ~---- -- -- -

"~ 
, __ 



FARO WATER QUALITY ICP RES UL TS CONTINUED FOR FEBRUARY 1996 

I TOTAL {ppm) ] & l DJSSOLVED (ppm) I 
------ :-i AU I BA I BE I Bl I cA I co I co lji]jil]Jij HG I LA GIQ:IJili]:::;;;QJ NA [NI ] P I PB I s [jis l_§tJ~ Tl L'LJ w ~N AGLiQ~ 

021 <.O!I 0.1271 <.001 <.04 97.0 <.002 <.005 <.005 <.002 084 <.OJ <.005 188 0.14 <002 13 <.005 <04~___21~~ 0291 0007~1~~1 
021 <.Oil 00971 <.001 <.04 49.6 <.002 <.005 <.005 <.002 0.19 <03 <005 11 <01 <.002 1 <005 <.0·1 <.02 14~~ 0.144~ <005~1~1 

021 <.Ol OO!JJ <.001 <.04 51.8 <:.002 <.005 <.005 <002 0.15 <_OJ <005 11.6 <01 <:002 1 <.005 <.0·1 <02 18 <:.02 15 0.15 <005 <.005 <021 <01 < 003 00·1 < 

021 <:.01 0070 <.001 <.04 31.2 <.002 <005 <_005 0.004 022 <.03 <.005 65 002 <002 ___ I <.DOS~ ~---6 <02 259 0.153 <005 <005 <D?f~ 
02! <.01 00?£1 <.001 <.04 34.6 <.002 <.oos <.005 <.002 0.19 <.03 <.oos 7.1 001 <_002 1 <.005 <.04~ a <02 27.t 0112 <005 <OOSL_.::_Q~\~ 

<.003 00·1 < ---.----. 
<.003 0.05 < 

ol.j~ 001s <.001 <.04 JS.o <.002 <.oos <.005 c.002 o 1s <OJ < 005 ____ld --9...Ql < 002 ___ 1 <.005 _5.:.Qi~ ___ 6~ ----122. 0.11.i <005J "oo5j-5...Q?.J-2.Q! 

021 <.011 00731 <.001 <.Ool 336 <002 <.005 <005 <002 0.\5 <.03 <005 7.1 002 <002 I <.005 <O·I <02 7 <02 257 01681 <0051 <0051 <021 <01 

<.003 004 ~ 
<.003 0 07 < 

_fil:!! .... .JFiozeni-1 I--1--1-----l ~l--1--1--1 --l--1--1--1--1--1--1---+---I--•--•--•--

~l~t=1-1-1--1-1-1-1=l=t=t-1-1-1-1-1-1-1-1=l=l=I 'l=t=J · I~~ . I " 
BH5 SonilAnnual { Mo:t & 5GEI} 

BH6 Semi Annual t Ma;_. & Sant\ 
•M• "'U ... UU • 1--1--t --t-- 1---1--t-- 1--1--1--•--•--•---• 

BH7a Semi Annual I Ma:t & SoEl} 

BH7b Soml Annual { M11:t & SoEI} I /--•---
I I l--l---l--l---l--l--l--l--l---l---l--l--l--l---1---1--1-· -t---1--1--1--

1-1---1---l-I l-l---l---1-1---1- 1-.1-1-1---1---1 I-
!. 

OHB Soml Annual I Mov & Seot) 

BH9 I Semi Annual { Ma:t & SeEI} 

BH10a I Semi Annual {Ma}':& Seel) 

,,,, """'° """" I 1--1 --1 I 1---l--I --t---t---t--1--1--1--1 1--
'"' "'" - "" ' ---t---t---t---t--t --1--t--- l--t--/--1--
""' """'" "°'"' I ---l--!---l--l---1--1--1--1 1---1--1--t---

BH10b Soml Annual 1.\11 t. So I ---•---t----(---1--f--t--t--t--
BH11 Semi Annual I Mny & SeEI} 

BH12a !Semi Annunl ( ~lav & Sep\) 

BH12b Semi A!mual I Mav & Seo!\ 

""' '"" - "" ' 1---1 ---!-- 1---1 --1---1---1-- ---1--1--
""' """'" """' I I I l---l---1---1 1---l--l--l---l--1---l--l--l---l---l---1---l--1-

8Hl3a Semi Annual {Moy & Soet l 
Bll13b Sein! Annuel { Mo:t & SoEI l 
BH14a Se~l Annual I Mav & Seat\ 

BH14b Semi Annual j Me:t & Sa et} 

EJHl5a sOini Annual {May & so~l) 

1--1--1--1--t--l--l--t--t t--- --t--t--t--t--l---t--t---1---t---t 1----t 

I ..... '"'"'"""''' ;-1==1 1-1-1=1 I I 1-1=1-1 I 1-1==1=1=1-i-i--l-j--j----j--j-

BHl6b Semi Annual {May & Seet) /-- 1-- t---1 --t---t---t---t-- /---t--t-
BH16a Semi Annual ( Mav & Sent\ 

BH16b Soriil Annual f Mav & Son\\ 

BH16c; 1Som1Annual fMav&Sopt\ 

I 1--t --t---1--t I 1--1--1--1 t t---t---1--i----t--•--
..... , ,.,, .. , _ """' I 1---1---1 --l--l---l--t--1---1--1---I I l---l--!---l--1---1---1--1-

~S•mlko"'f IMov&SO"f\ 1---1 I j j---1---1 I I I I I I 1-1-1-1-1---i-i---i---t---1-1-1-
1 B St!ml Annual (Mey & Sci!!l___ ___ ----1 --· ______ -----1 ____ f _________ --- --- ----- --- --- --- --- -----1 ____ j ____ jc_:___· -· _/_:__ __ ·_ --- --- ----

2A Soml Annuol ( MilV & Soot\ I-- --l--t--t--l--l--t--t---1--1--1--1--1--1--t t--1--1--1---t--t--t--ti= Som! Ar>Mof "'" &Soofl • 1---1----1 1-I I I !---[ 1--~Semi Annual (!lay & Soe! \ I _l J_f__J--__J---- I_ --L __ ,-1---1---1-1-1-1---1-1---1---1-
---•---'---'---'~~·----·----· ·-· --~--

\ . ...__ .... 
"'- _,_:_ 



FARO WATER QUALITY DATA MARCH- 1996 
NORMAL OPERATIONS ._. 

~II --- I I 1 I uslcm - My'Scc. - mgfl NFR mg/L mg/L mgfl ~ 
Sile Dute e!!_ __ ._T.~!.1--~_E:_~--· --~~5!~~--- _____ [!~----- ~~P-- Soli~ _ Sul~!~!.i:__ -~!!!!l_~~--- __ s:'.y~!!J~ .. J--.!1~_l_~~ 

~2 ·1Mar12 ~1 1.11 3621 0111~1~~ <.001 1 
XJ Mar 12 J~ 1.5 245 N/AI~ ------;;1~1 <.001 

X4 1Ncckly !Mar 5 Not Decanting 

Mar 12 Not Dccnnting 

Mar 21 Not Decanting 

Mar 30 Nol Dccnnting 

X5 Weekly !Mar 5 7.35 3.9 11331 E:;tin1.:itc a.sol ·O'I 7 521 o.n5 0.001 

" Mar 12 7.56 3.1 12551 Estim:ile 0.130 <5 491 0.61 0.001 

Mar 21 7 .33 •1.1 1304\ Estin1.'.llc 0.130 •:5 •1·11 0.6G <.001 

Mar JO 7.1 • 12861 Eslimat~ 0.80 <5 520 O.GG <.001 

X9a Mar 12 No sample 

X ID Mar 12 7.76 2 1276 Frozen <5 50 <.05 0.001 

n nosg (\ 1 \Mar 12 \Semi /\nnu11! Snmplc ( M;:iy & Sept) 
1 ------ I I I l 

X12 Mar 12 Semi Annu.il Sample ( M<iy & Sept) 0.0032 

~Weekly \~.-·-J 7.J3l 1.9j 11471 0.0301 121 5171 1.011 0.002! 

Mar 12 

Mar 21 

Mar 30 

X14 Mar 12 

X22b Mar 12 

X22c Mar 12 

>.23 Mar22 

X26 March 

7.11 1.7 1280 0.027 1·1 503 0.99 0.001 

7.30 2 1363 0.023 G •GS 0.97 0.001 

7.3 3.2 1287 0.023 5 5J·I 0.9·1 <::.001 

7.56 2A 1207 NIA <5 4•2 0.56 0.001 

Main Pit W.iler { no safe access ) 

Main Pit at Point of Discharge 

7.31 2.3 4770 0.0011 <5 2175 0.56 0 00?. 
Acidity 

Alkalinity mgllj j pH4.5j~! l J / 

No Sample 
A'l\J Z-~ hrl<lJr ·fr 
351) 11.1l!rrnn 

s 
E 
E 

A 

T 
T 
A 
c 
H 
E 
D 

' c 
p 

R 
E 
s 
u 
l 
T 
s 

NIA O;it;i 1101 obl;iined or rneter m;ilfunclion. \NEEi< LY MONTHLY 2ND MONTH OUAHTERL Y SEMI ANNUAL 

CO/.U,JENTS; 

As indicated in Schedule A o/ Water Use License ltJU9-002 
All d;ita lhat is indic:iled in black is not a requirement of the licen-:.e 

Sample X9;i, allhou!Jh nol samplad dwing this period is a sample lak~rJ from lh~11J. of thc~ings goi_ng_to the Fa~ pil Thi-:.~rnple is taken on occ;ision to repl;icc sample X9, l<i!lings 
!ino lo !he 1.1iJings pond, which no longer cxis!s. 

Sile X26 \ Zono U) was not pumping during 1hc 1ou1inc sampling period and dua to an ovr:1s1!c a sample vr.is not ob!Jincd du1in!J.clhc'cPc""'"11pclc"'"·"'""''""'-~~~~~~---~~~­
ln Jcco1dJncc wilh the Jicensr: n monthly flow { ca1cul:ilcd C)f mcasuic~J al Sile X ~'!_!_s raquire.i:.._[)usi lo e~t1cn_1c glaciJlion al lllis silc and XI 0 ( tor calcul;i1cd flow J ;i flow wa~ not ob!~ined 

for this period. This stalion docs howcvc1, have a continuous record for flow. of which the d;i\a is presently under 1ev1cw 

~--· '....._ __ .· 



FARO WATER QUALITY DATA CONTINUED FOR MARCH 1996 

I I l=:J 1:=1 Ternn, ~c 
-
(~;rr{m) ;ng/L ~J us/crn I mg/L NFR nig/L mg IL 

Sile Conductivity Depth Sl/JL StlSfl:. Solids _?ulphale Ammo!!ia Cyanid~ r.!.~lals 

X16a p B v f.cmi /\111111,11 {May F,. Sr.pl I 
E E A s 

X16b I L L Senii /\n11Li.1I f Mav & Sr.pl I E 
z 0 L E 

X17a 0 w E Semi A111111,1! ( /,J.iy t. St~p! l 
M y A 

X17lJ E c Sl!mi /\nnu.11 ( M.1v & Sept l T 
T R D T 

X18;i E 0 A St:mi /\111111.11 {May~ Sept ! A 
R s M c 

~ s s S!!mi /\111111,11 I f'1;i;,o F. Scp1 I H 
E 

X20 Sr:rni /\111111;11 ( f1l;iv t. SCI>\ J D 

I 
I D B c 

1A N u 0 Semi Annual (May & Sel?:l) p 
T M R 

1B E p E Semi Annual { May & Se(?:I ) 
R H R 

2A M 0 Semi Annual f Mav & Seol l E 
E L s 

2B D E Semi Annual ( Mav t Sep\ l u 
I s T 

J A Semi Annual ( Mav & Seat l s 
T 

" -c:= us/cm Ml/sec. mg/L NFR mg IL mg IL mg/L mull matt Acidity 

Dale nH Temr.. •c Conduclivitv Flow Susr.. So)ids Sulr.hale Ammonia cya!1ide Chloride Alk J2.!:L'.!~S nH 8.3 Metals 

R4 R w s Mar30 7 .52 0.4 625 0.116 <5 100 <.05 IJ!A 4.1 NIA <1.0 < 1.0 s 
0 A T E 

RS s T A Mar30 7 .71 OA 381 R4 & R 5: 0.1141 <5 J9 <.05 IJIA J.1 ~ <1.0 ~ E 
E E T 

RS R I Mar30 1.a1 OA 369 0.73 <5 2·1 <.06 NIA J.7 fl/A <1_Q < 1.0 I 

• 0 c 
R7 Q N Mar 22 7.82 1.2 272 Fr oz.en <5 9 <.05 Ult. 30 fl/A <I 0 <I 0 r 

A u s 
RC " A Mar22 7.82 1.2 282 Fro:zen <5 9 < 05 MIA J.2 ~ <1.0 <1.0 D 

v L A 
R9 I I Mar 12 7.71 2.3 l44 Frozen <5 16 < 05 NIA NIA ~ ~Q. ~ T 

L T A 
R10 y__ Mar 12 7.47 2..1 J47 Frozen <5 15 < 05 NIA 4.2 NI~ <1.0 <_!.0_. 

fJ/A Dala no! oblai11ed or meter rnalfunclion. MONTHLY QUARTERLY SEMIANNUAL 
As indicated in Schedule A o/ \-Va\cr Use License JNB9·002 
All data that is indicated in black is nol a requiremenl or the License 

COMMENTS: Due lo qlacfo!!on al si!e R7 a monthly f10;·1 was nol ob!ained. Dal a Jrorn ttie conlmuous llow recording stalion at !his silc is E!esenlly l1cin~"-'-''-"•_·rn_d ___________________ _ 



FARO WATER QUALITY ICP RESULTS FOR MARCH 1996 

[ TOTAL {ppm) I & OlSSOLVED (ppm) 
;VEEKLY MONTHLY 2t/Of,\Ofllll QUAHTERLY SEMIANrlUAL 

Ao lndlc~l<d In Schtdul• A or w~1u Uu Ucenu ll!U-002 

All <1ou U»l to lndlc~lcd In bl~d h 1101a1<<1ul1tm•nt or th• ll~enu 

1 site l~~l~~l~l-I!L~J CA J co j coi J~= cu j FE j. HG j LA ! ;,\G j2ii\ ;,o ,j ;,,; I ~; \> ·µn sH j so j sl \2Lj=1LJ: y j ;;{ j . ZN l 
I " I < 

003 l-1L!:'l-Wl~-9..!!l:!J < 
0'" I < 

0'1 ~~j «mJ "'"I «0021-'illJ__c_Qll ' 005!-22J--2.QLj_!U!Bl--2 l~l-'.J!:'l-'..Qlj __ !l-'-llll-1£l~l.J1.!lli!I '00''1-'.!'ZI 0021 
I " I < 

003 1 °''.:l_Qj[!~l...!!.!!:!!'I '' ,r.1~-'.J!:'J...22.Q\ ' 00'\ ""'\ < 
005\ « 002 \ 0 "\-'-lll\~\-6-' \--2.!£\~l--2\~\-'.J!:'\-'..Ql\---'!\-W\--1.:!'!\...Q.ill\~I < "'l-'-22.I <"I 

1X4 MJ15 1r/otdcc;iri11r111 1--1--1--1 I I f--1~ f---1--1--1---1 1--1--1--1--1 1--1--1--1--1 I I 
X4 MH 12 lt!ol dccanhno 

X4 M~r 21 No! <1cc<1ntinn 

--•--<--l--1--\---1--1--1 I I ! l--1--1--1--1--1--1--1--1--1--1--1--J--l--l--I I 

-•-•-•-•-•-1-1-1--1 I l-l-l-l-l-l-l-l-l--1-1-l-l-l-l-l-I I 
" """ \"""~~1-1-1-1-1--1--l I I I 1-1--l l-l-l-l--l-l-l-1-1--l-l--I I 
XS Mar5 <003 _Q2.'.!_~~ 00'.J'l 0002 <04 1J95 <OO;> <005 <0051 n.c"Ja\ 1161 •OS\ •OOSi-ni\_.?..m) •002).....__R\~l~~ \(",(j~~l-2.:1.t!\_ll!il~l~I 0 1'j1 

" Mu 12 o 003 __!'_§:< _w WA o lf"1 o 002 < 04 !5'J5 0002 '005 «3351 o MJ 0 55 __c_Qll «JO'.> --2Q1 _!2'.!\ 'OOJI 34 -2.Q'_! < °'\-'L\C! _2!1.(, Ql~ ~, < UJ5 'oo; «n o "'j 
XS MJt21 <OOJ 07f ~~__Q_@ 0001~~ <002 <005 Orxh IJ.0011 170~ <005~_ru__£Q21 :.H....Q_QQL 01~~__!.i!~~ 0470 0020 001 <OJ f>1! 
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FARO WATER QUALITY ICP RESULTS CONTINUED FOR MARCH 1996 

[ TOTAL {ppm)' J & I ~SS~~~~(~] 
Wl:'.EKLY MOUTJILY 2/Hl MOUTH QUAflTERLY Si:Ml i'\11/IU/,L 
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FARO WATER QUALITY ICP RESULTS FOR APRIL 1996 
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Xl ~.QI~~~~~~1~~~ 0013___Q_!Q~ <UY.>~_Qj&__.Q!'Q:! __ l~.........:.Q:!~_l.Q~~~~ <Oil~~~ <Ul 

1" '•" !""'"""'""' l--1-1-l-l-l-l-l-l-I --1-1-1-1 I l-l-l-1--1--l-l-l--l-l-l--I I 

7j__Q_QJ]_J~~~f_.Q.Q! 
I"'''" 1"'"~1"""' 1-1-1-1--J-1--1-1--1-1 1--1 1--1--1--1-1 I 1-1 1-1-1-1--1-1 I 

J.UAl---!.:!L~~,~~ fi'// 1x4 Anr23 <003 0501 <02 073 0007 0001 <04.......J!Z] ooos 0013 .-005 or•i~ 548~ <005 1e11 391 0001 

x~ Apr?9 <003 0:10 <02~__!!.@ <OOt <OJ 6J7 ooos oc<J<> <005 0001 J61 NIA~---U..§2_2E_ ooos __ J___Q_fil!_~~---11..!-::..!!l~ __ ,,_1-1U!!!_Q_Q!.!~~ __ ~!! 

X~ Ap< 9 < 003 ~~ < 02 ___!::!0; ......Q_Qg O 002 __::_Q:! _!fil ~ < 005 < CiJS 0 011 0 51 .~ < 005 ~ _.2J!.l < CQ:> ____]?: ~ _..Q....!! ~ ...JliQ ~ ____::_Q£ ~ .....Q..:!.QQ ~ < 00~ < O'J =i u 11 

X~ Aprl6 <003 057 ~-1...!.Q 00-18 0002 <04 1445 0002 <OOS <005 001~ 059 <O? <005 2600 84S <002 32 0012 01!.l <o2 1515 <0'.l <02 IOti......Q.ili~_l!.Q! <OJ Ult 

X!I A1112l < 003 057 _..Qfil. ~ ~ ...!!.Q"8. ~ _!lli ~ ~ < 005 VC-07 0 JS ~ < 005 ~ ........!.Q:! < 007 __ ,_I ~ ~ ~ _J_.§1 ~ ~ -1Jl.. .....!!.i1!I. ~ _!l.£! < ffJ u 1~ 

x~ Aprn <OOJ 04~~~--2.£'£ 0007~_!_:!.ll <001~ <00', OMl 0'.19~ <005 16'1'.I 831 <002 31 00!0 037~...J.ill <0) <02 241 04// <005 <005 <0) 1110 

xsa No!>Jmn111 _ 

XIO Ever ~ood!.\00U1IJJ11 MJr_Uav Julv $.Jp[ tlJ<J'I\ ---f---1---1-----1 
XI 1 Semi.Annual I MJy 4 5.ltl 1 __ -- --+--l--+--ll--+--1-----1 
X12 s.irniAnnua! 'MJ~& 5.l !' ·- --+--l--+--1-----1 

X\3 Arir9 <00'.l OJO] <02 11/A 0131 0002~ 1624 <002 <005 <005 OOIB J12 <02~-11.Q2~ <001 37 <005 <OJ <Ot 1860 .:03 IJJ,\ 30:. 0491 <005 <005 <01 <01 

XIJ Apr.!J <OOJ ossl <02 100 0101 0001 <OJ U86 <002 <005 <005 0011 2'.12 <02 <005 2820 752 <0021- 34 <Oil? 016 <Ill 1492~·03 WA 203 0465 <005 <005~·°'1 '"'I 
:iu3 Apl 19 

lxu Aer13 I <003_Ql_!_1~1......QiQ1....Q..!!.!_100021_::.Q! 16441 <0021 <0051 <0051 <N? 117 <01 <O~ 19W 841 <0071 32 0018 <OJ <:ll2 1567 <0'.l___::_Ql_ 76~ 04% <005~~ 001 

~·~OO~''l-~0~5"'-0_0_,_0_00 ___ 0_120 ___ 0_00_2 <OJ 1707 <002_<_00_5_<_00_5 OCol! 218 <02 <005 3140 840 <002 35 0026 026 .:02 1585_<_0_,_,_0_7 170 0503_•-°"'- d)(J5 <03 u 01 

0019 060 <02 <005 1804 621 <002 

XIU 

I X14 1,..~.~'.l[·:.?·JS!: :?~i! ,,~~IA. 0·~1.~.1:3:1 .~~!ill <0011 <0051 <005 
~h11Annuil f l.:1r & Sept) .. ,, • ..:::.::..:._ ·' 
I.I··· · · ·p •- • • •• -· 

1!.I OOOOj......QEj~_!lQ_Q~l NIAi 762, O~ti'.lj <0051 <00~1 <03 

1--1--1--1--1--1--1--1--1--1--1--1-- I --1--.. _,' '·: 

"' 
I Xl6b \s.iril!Annu1I !~\~)!Sep!): , .. ,,,-.. !--l--l~--+--~-l-.-1---1--l--l---l--1---:--t I t---1--t--•--•--

t~ t;;: : ::~ rnr ,: , ·~;:::~·: · ;.:,. 1 ·, 1--·-
XtH 

!!1! 
XIU 

XI Sb 

"' xnt> 

xnc 

·.:: '. ~ 

1-· -1--1 --1-- --f-'-1--1 f--1---1 I t--f--1---+----J 
f.'--l--l--i--l--l-'-1---1--1--1--1~--·--·--··--·--·--·--·--•--1---I--•--•--•--

s;;,1 ~""' 1 '"'''~l~l-'-·-1--1--1--1 1--l--l--l-'-l--l--l--l--l--l--l--l--1--1--l--f.-.-1--1--1--1~--·-
S<lmi Annual f I.la~.! S-Opl \ 

Main P<I Wal~r { ~o -...te acceu lj I I 1------l-4 f--l--l--l--i-'--1--1--l--l--l--l--l--l--l--l--l--l--l--I----

,.,.,,p,i"""'"'''"""'"" -1-1 ---1-1~ 1-~1-1-1-1-B1-1-1-1-1-~1-1-1~-1 1 I f xn HIA OJ59~_::.Q!--2Q_a_Q....Q.!@.....J!.£?_ <OO:i OOBO~_:.fil~.1.Q:!.QI,...J.:!..Q.!~ '.12.....Q..!!.Q~.......l.Ql.....l!.!.Q~ t/IA '.lllG-1.SQ~~~---21_!! 

:os tJ1_11 00!•5 .. 0Q15 '."..0--1 Jh1 9039~'o':J?Q.~.~~ .. O_O?l.~!.~ .... '.'.~~.~£~.!·!!,~9:.H~!__ .. <99?.: ... ?~_~I}~- i??.i -~0?.~.~tQ <13 NIA './GO ?41~ llOOI <~05 <OJ• ~~ 



·~ 

\ ~ 

FARO WATER QUALITY ICP RESULTS CONTINUED FOR APRIL 1996 

j TOTAL (ppm) \ & I DISSOLVED /pPm) \ 
WEEKLY MOllTttLY :llWMOUll\ OUARJf.tllY S[f.11 ~lllUi.t 
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FARO WATER QUALITY DATA MAY 1996 

NORMAL OPERATIONS 
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<.001 
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FARO WATER QUALITY DATA CONTINUED FOR MAY 1996 

ln-Sllul Lob I I us/cm I ( m) I ( m) I moil I moll I mull 1~':!!!¥__1 moll I mlJIL I ===-~=,~-~ -
Sile [ J Dale I pll pH Tcmp "C Conducltvlly Dcplh SWL Diss SoHds Sulphate HH 1-U pl!451pllOJ /,lkal1r11ty ll;ircJm:ss Con11n1.-nh _[ __ ~.1cl.alt> 
,16,-1:: ~ ,;;,-;,~,,

3
- ,,,~,,=3--;,;; 537B-3'' - --1'"~--~,, :-°'l=3-<1 3

1 
147

1
==:'.l,;::,,:,~,, .... ,, ... , ..... "' .... , ..... ~·--~-

X1S\J 11 L l ll.lay:30 700 012 GO -125 2899 386 20-1 2uu <05 <1 <1 173 lt::i·1 

Z o L __ __ I------
X17a 0 'N E ti.lay 30 7.D2 U.0-1 3.0 481 6.061 2.35 231 36.0 <:.05 <1 ' 202 169 

~ c YI "'''°I us! 1.11! 4.ol 8151 2'eol 2.ool J941 ,,,I <_o,l----:;-;-1 1 

T R D· 
X17\J 363 353 20 

X19a E 0 A·J May30 7.60 7.82 2.0 990 9.291 -1..17 -liB 390.0 0.11 <1 9 228 425 

R S M l 
X10b I S S I May 30 -- 10.701 0 83 fot.Jn~ COY!<! uo! Le 111.i~Jle<.l, l101cu fowr rnchc• 

,.,~1c1>10lllSWL r .. L~~~ 

X20 May30 
• Tub<f>O ld1 '"~I Jll ~olt• .!. C·l\r~lc•! Ill FIHh~ 

I D B 
N U O j June 13~1 6.82 
T M R 

1A 1754 12.81 4.25 878 12171<.05 65 316 1390 ,p.,.,,p~J <!1y w~•k<l tee~ NIA <1 
1B E 

--- R 

2A M --. 
28 D --, 
3 A 

--- T 

P E June 13 
H ---

0 June 13 
L 
E June 13 
s 

June 13 

6.541 6.71 WAI 1·1391 5.37~1 1211 '"I~ <1 57 164 9031P""'~cd Joy, wl•leJ •~c~ :!Orn" j 

6 41_1 6.681 NIAi 12221 8.041 4.891 6091 8081~.'._1____J__2l_I 691 5171 -j 

60-'lj~j NIAj NIA~j~ Ill;\ NIAi NIAi N/Al~I NIAi N/AIPu111pedd1y,W3•tcJJeC~~" /'10>Jn1'.!!L. 

6561 2.eal 7531 13111 0.151<1 I a11 97! 13351 1 
• Tt1b11•g !eltu1 ~l ~II \Ito•.:!. <00.er«J m p!~>IH: 

6.15 NIA 1343 6.05 

s 
E 
E 

A 

T 

T 

A 
c 
II 

E 

D 

I 
e 
p 

R 
E 
s 
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s 

~I I ~------~ 
M1/sec. mg/L NFR mg/L mg/L Acidit rng/L ma/L fl~ 

Sile Dale pH Temp. uc 

__ R_,_J R W S [Oua1!erly (l.lar, June. Sepl. & Dec l 
o A 

~15 T E E 
~ R 

& 

T 
A Ouarter!U!:!ar. June. Sept. & Dec) 
T 
I Quarter! {Mar, June. Sc !, & Dec 

0 

us/cm 

Co11dt~~__t_~~!t. Flow S~:p~~s -~.!1-'.:!.~. _!1111-H pl!_~:~ .e~.E2 ~kalin_i_~y --~~~!~i:J.!.'.!~!£JI 
s 
E 
E 

_R_7_1 Q 

A U N 11"-"~I '"I '-01 "I NIAj 'I 3j~l-<-1 I "I "I 391 s 

I 
c 
p 

A ~1 '·"I 301 "I WAI NIA, ___ 3~1--'' 
L 

7.2 __ R_fl_, ~ 39 4.3 D 
A 
T 
A 

RO I 
-- L 

1 Ma 15 
T 

I~ 0 L_L___ Ua~ 

7.04 

7.03 

ff/A Data not o\Jl<iined '!' me!er mallunctio11. 

COMMENTS: 

1.0 96 HI/, 

NIA 96 ~~IA 

" ---------

NIA 5 '"A~l~I "I '-'1 
5 -:,051 <1 -1.8'' 41 3:~. 

\ ~ 

MONTHLY QUARTERLY SEMI ANNUAL 
As indicated in Schcd11!e A o/ \Vale1 Use license 1Nll9-001 
Al! dat.:i that is 1ndicalcd in black is not a requ11eme11t ol thl! License 
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BH SERIES WATER QUALITY DATA May 1996 
PIEZOMETERS ON THE NORTH FORI< OF ROSE CREEi< 

,- ""-J--~-1" -" " -"" -----1" "--- --- -~"~"- " ---~-""----""--" ""J- - -""" -E----- ""-
ln·Silu Lab us/cm ( m J ( m) rng/L mg/L 1111.1/L Acid1t Si~e D~-· . __ _p!_l ___ p_ll __ J Tc~ ~n~uclivily _Q_~ ~L ~.!iale --~i!!_:~l -· -~~!.!}'.- _e!_i__i~~ _e!-!__~:!_ __________ _5'.~1u!!~~~~--- __________ , ,,. l ··~taLs 

-----"=' 
BH1 1May28 -I 6.271 6.521 NtAJ 376j 5.18 3.34 53 0.09 1421 <1] 7Blw~1cr•w~1,.,r .. 1101~,l!<1uruo~1•~"'P"'~ r .. Lw11 I I 

clc3ncd ~nd ~•<1111te <:.l..1~mcJ ~h~r •~Ch••O~ 

OH2 May 28 6.46 6.66 2"0 618 5.55 4.70 246 <.05 BJ <1 36 \ Tut.rn\j IJ)..<n ou! lo ll•J"· loou11 

~li..tay28 · 3.20 O<y rlo ~.inple, <!<y 

BHS J J..\ay 28 5.30 5 fi,I 3"0 6-12 8.33 2..12 239 0 85 1-15 q 299 

BHG I I.lay 28 5.83 62 2.5 371 6.55 3.5 110 <:.05 90 <1 95 

43 <.05 

25 < 05 
2?11 __ 900 5 23 

'8 ~ 
Blf7A 1~-1 6.161 6621 3.5! 2211 900] 523[ 43j <_05! 108j <1! __ .i!_!jUuth/\.~nJll>~'Y"l!fJ"<!"'J"Ud"''"l"r 
BH7B 111ay 28 6.51 6.69 5.0 218 6." 

BHll llllay 28 5.73 NIA 60 d 20.90 

~IJIA 

:I ""12 

~!1.lay28 -

0521 52.92 

1---s/111\ May 20 Hff, 

-
BHl2A I June 6 I/IA 
BH128 !June 6 NIA 

-

1890 NI;\ 

MIA 

---
~ 

7 60 

NIA 

---

tUA //!A NIA I l/A[l.hmnoJI l~ChJ<'J~. co .. tJ u~t i.1,u\I up V'Jkr Only 

~ ~~ "'' ~Jmpl• C<lulJ t.• l>MJ•U~J j"'"' 1 .. i.""J 

1/0 SJ1n1,lo. lut.•"\I .iuci.. !ho!.:l<l<e J>IC.t.~l•IJ' >I'll 

110,.,, 

CoulJ 1101 pull lot.Ul\I up. ~luck P10l>Jt.lf l!Ol~" 

___ 2_"9 

'"' 
~-:1 f f- j---l---1C<oulJ<'Olpu111.,t.oH\jupJ!A<Htl 

'SWL mOl>uloJ. Im! no wJloo. llioodu1e l<O•cll 

---
/./IA ~ 
/./IA 4.59 

BH13A June 6 
BHlJB ~ 

-\",'"'.": \ \ \ \ ~\ -~:~\ \ 1---ICOu!Joolpul!Jut.on\jupJ!A<llU 
SWL mu~uleJ. ~ul 110 v,~kl, lhe1do•~ I'"'"" 

-----
81~14A June 6 
BH14B June 6 

8H15A May 28 6"9 7.36 5"0 &JS 

-
·BH\58 May 28 

- ---
NIA NIA 
Ii/A MIA 

13.70 69·1 

---
305 < 05 24.! <1 

CoulJ uol pull !ulMt~ up JI A 01 U P1ut.Jl<lt 

''°'"" 
17 Js.1. A. WJICI~ v ..... •• ,.IJCO<l Ver~ ,w,,ull '" , ... ~ 

w•l~<. ""'t ...... 11UU•J·I~1•~<11 '"'"' 1 .. i..,,u 

:::.1. o <J•~l!Of•<J 

675'- NIAi~- .. ,. BHISC l~ay 2tl I 1 I I I 1-----1•\<l»U.Oi"J D,fl,>ulllooLl>•u•~rnµlc.•«tl•<-1·•y 
'·· _-;::---\ _,_ -~- -- -~r\ "'A N/A •'' 73 031 35·1---<-ll 76i;i).oi.~ulllOot.tJ"1SJ"•l>l<•!>1lcClu1-o"~'~'Y 

BH16A June~ ,,,,..l 

/·UJ"\\ 

"'"' 

NIA Dala not obh1lncd or meter nialfunctlon. '_, .. 
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NIA 
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'"- ,· 
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FARO WATER QUALITY ICP RESULTS FOR MAY 1996 

\ TOTAL (11pm) ~ \ & ~~~V~(pj;m\ -1 
VJEEl{l Y /,\QNTHLY {ljl) /.h.11Hil QUARfERL Y Sl!l.11 At/llUi\L 

A• l11Ulc~l<1l In Sch«lul< A <>I W•l<t Uo< Licon•• tll~U-0-01 

All d•li lh:il l• lndlca1ed 111 LlJCl I• 1101 ~ uquhomcn1 al 1~< llccnH 

SHo fl\Gj AL A~- aA ~E ·r:mJ CA j co J cgj CR I 

I xi I , 0031 0 25 < O) o:n < 
001-,----=:..Q:! ~ < 002 ~ , cos o.051) 1 r.s ~ ~ ---1...Q§_ ~, 00.11----· 1 < 005 ~, < 02, __ 2c:~1--...!2..!.1 OIUl___Qll/---=:..Q!/~/ 0 "I 

X3 I <0031 011 <02 O"J) <001 <l).j 170 <002 <005 <005 0.011 055 11;'1, ..:()()5 354 005 <002 ·.:\ <005 005 <02 1 <0)1~ 1·17 o<...O <005 <01 <0) 0.03 
' ' -- -- ------

.cu IFET llG-LLAjMG I MN I 1.10 lNA I NI I p I PO I s I so I SE I SI ~! Tl I v I w I ZN I 

X4 f,1Jy 6 <CXJlj~~~J <001j~j_§U_] <OO'..>~ <0051 o.c.arl ?351--J±!j~j-1.!!)-2..!Qj~~l OC<Jj Ol}J! <O:>I %j <03~J~J-1.Q.!.L ... :~-~l~l~l-_ __:!.ll 

I
"""" <OOJtEos~o'=Ej'' <lD• <o., ,,, <oo, <0051 <005 '·'" °"t;" <005 '" '"'I <oo'~'I <005 001 <o'tE' «n '" "°' '"' <0051 < · 
x.t 1.1ay11 -oo:i ~~ o:i.1 <OJ1 ~ ass~ 001 ..:oos ou:i1 294 <1 <005 ~ :ieo <00:?--5 ~ ow <O' >J>_Q.Qe <02 021 '" <005 <005! <OJI 11.10

1 X4 MlY 27 .: 003 ____Q_:!Q_ ~ 029 002 ~ _!!!_!!. ~ 010 < 005 0.007 :;> 1!i < 02 < 005 -111. __:1_:!Q_ < 002 __ 9 C05 0 19 < 02 1'.ll ~ ~ --9..i.!. _2fil_ __QQQ ~ <OJ ~ ~L 

" < 01 

XS M.iy6 <003 065~_QQ.!I [>J:'1~1~1 <00'..>I <0051 <0051 O.OOBl_Q..±!l___:_!l~~I 854j <CO;>~j__Q2tj___Q_QI <.02 "'~l--'21-22:'~1~1 < '"
51-.:'.Qll ' 351 

XS MJ 13 "OOJ _.Q..i2 < O'..> "'" 00'1~_!.lUJ~l---9!NJ < 
0'"1 '"'l~l-'-11 < 

0051~-=l_QQ; )'..> oo11 oosl--'£~~1-=I ""' ·1GOI < 0051 .::.Q!.j~ O,J!J 

XS t.\Jy2! ~ 06/~tE·l·l_____fQ!~~ <00'..>~, <005 0.00> 025 ->-'50, '75~ <00,__2"-'50,1 <0>-'.Qi'.__!!'Q__.c22~_!2'1 '51! <005!~1~1 U.)11 
XS M.iy 21 ~ ____Q_Q!_ < O'..> ----91! ~ < (}.\ I~ 9 < 00'..> < ocn < 005 o.OUt; I 19 < COJ1 ~ co:i ~ ~ < 00'..> _____1Q ~ 0 '..>G ~ ~ ~ ~ ___!_Q_! ~ 0'..>J ~ ~ u J~ 

< ooJ 1 01 < 02 ____fill~~ ......!£1. ___::.gg "oos < 005 o.ooa a 19 "o;> ~ ---11..!_ --2.._!l ~ ~ _Q!1 o o.; ~ _!_!!.!! ~ ~ ~~ 511 ~ < txJ'.i ~ o t;•, XS fo\Jy 29 

I X
93 p~..-.s~mP-"-l--1--1--1--l--l--l--l--I l--l--l--l--1--1---J--l--l--l--l--l--l--l--l--l--l--I---

l'"""'"I <00'1 °"1 <0 '1 °"1 < 00'1~_!2Jll <00'1-'..QQOI <0051 ""\~I "I <""I "'l--'2.'I <00'1--<>1 <oo5J--=I < 021--'1--'..Ql~I '" o<.NI <(JOS/~1~1 oo:I 

I"'"'''" ~ 02·• --'-'!ll 0301=!00\ ~--2.Q~ <005 <005 <.t·~ OGO <0::01 <!XiS ?'1 005 <002 

X11 <OOJ 107 <0'..> 111 00~ <0-1 1953 003 023 006 O~J9 .\O;> 11:, 018 Y.i'lO 1118 <00'..> 37 

I x12 ~ 0·18 <0'..> ~ OJI <0-1 1337 <OO? <005 <005 o.OH1 OBO rM <005 ?·159 691 <OO;>I )IJ~~~j-.-.-.!.!'1.j~j~j-122\ l!iGJ <005j___.::.Q!j~/ uo~f_-
<> <""' '2.;~1-·1-'.!!21--'-'!ll--'!El_;;;;l~l~I ~1 ""I ~~ ~~ _J.!!:! --22:!. '.:.95 ~ __QQl < 0) [I 1\.1 ' 031 

1x13 /,!JyG <OOJ 01o~_ill_Qll.;~......!21.?: <OOJ •005 .:oo5 o.oua 1c;1 __ <_1 •OY..---11.Q--2..£. an~.........Q.Q.........Q..!.!~---1.:!Q~ <OJ '.IOU~ <oo·__,~ <Ol ou1 

XlJ /.IJytJ <00) 0!:,6 <02___!.!1_.!:'Q?_.___QQ:!--1.ZQ2____Q;:§ <005 <005 0010 ]UJ <I ..:005~-1..£ 00:!--1I._Q..!l__Q_QQ.~~ OO•l____::_Ql_.....2..:!.!~ <005__QQ! <0] 11.UI 

I
X\3 MJy21 <00) 080 003 101 00? <04 1706 <00:? <00:. <IXY.. oon 246 <1 '-00:. 314 a·~J <00'..> 35 OlG 01'.' 002 195 <OJ <02 184 51~ •005 <Oll'..1 <O'j UUI 

XtJ MJy27 <003~~~ OO~.........::..Q:-1!.:!.1 <OO?~ <005 o.oua J3S~ <OVS 325 e1s <00:? 36 <005~~~~~---2..Q£___2£ ~oos <fJ05 <OJ uo~ 

X13 ~bv29 <003 toe <0] \?·I oos <0.l 1608 <00;> <005 <005 0.0U5 JDS ;.OC(J\ ,_005 140 927 <00:? 38 010 011 <.01 lllO <03 <O'..> 1W 5~ <IXJ5 <005 <OJ 001 - ~ ---- ----
1 XU /ofay15 <003 0~1 <02 051 <001 <0.1 292 <002 <005 <005 0.015 117 < 1 <005 ses 074 <002,---1 <OOS___Q_!J§___s_Ql. __ ,_9 <01 <02 .......l.?!.__!Q£ Wl ~ <0) 0.0!> 

OJ? <001 <O..\ 149 <002 <005 <005 <.002 059 <OJ <0'.>5 32 015 00.\ <\ <005 <0.1 <02§0 .. 03 llJA 045 OGJ~ <OO'j -.OJ 

I X16A ::·~Coo :'o15 ':~~Oi ·OOoo <OOt -:~.O.i .,4.13 -~002 .,005 · <005 0005 057 <02 0005 98 004 <002 2 <005 <04 <02 11 <OJ~~ 0129 c~~ --OJ_Qfil __ 

x1sa '.; •. ~;~~:::~~a '.;::~.o~ :_?!i'.I '.~~1 ~·~~ =··~~~ ::~02 <~ <005 <002 ooo~~____!U~~--2~~--.:..QI __ ,_o~-1.J!!!_Q.£~~~~_!..Q!I __ 
I lM7A "<.OOJ • 0 29 :. <.02 ··o l 1:1 0 002 _. "'"""'1-·-·"'"""'•-'="'"'1-"<'"""=i~<"00=51~•coo='1--- _!:21 _<_0_1 _< 005 __ ,_,_9 ~ _<_00_2 --1 < l'QS < (}.1 < 02 10 _<_U_J __ tV_A _o_oo_ 0 159 _«_JU5 _< -""- <OJ_._._, 
I '.:':,,c(i3 05a c~.tb ·"oj55: ocoo "·~o.i ··oo;j . .CcO] <OOs ·-.<00~ 0003 

1-~"'t~~01-~=ii'-'~'°\-~~1r-~cr~~+-~~1-~~ 

x1~ M1y29 j .~OO.JI our <01 

,,.. X178 0291 :«o:>I <0051 2121 OJGI -<002 1Jj -<0051 <=o.ij <02~ ·~olj WAI iJal 0516j <005~ - ~o:>J ~01 1 __ 
X1SA :;~·oo:il';· o73j: .,ooJ O'fo3 0005 -.-.---.- ..... ·~o..i iiSs :_<002 ·<005 ·.,,005~1-........!.2!~~~~~--1! ooos 1__..Q_.Q:!~~ -:..:oJ~-1..±! 0679~~~_!.Q.! __ 

';:: ::::J:::::,~~·· R_:2~_'.~~-·-·-~-------·---·-=== · .·· :·< --- · .c+-f-== ·=I= 

'"' 

X22B MJmP1lVl:iler lno~:ileaccess i- -------l-------+----

X22C /,IJ1nl2!rJt Pom! al O.~criar' '-' --I-__ _ _________ ------C--------------------

X2J .. 0091 t.iJI <02j 09?~~ -1070 051 106 <005 0.032 055~~ 23715 t750~ __ J_7 ~~~_____l:!Q~ llA 2'.19 'l31:> OIQ_Q.Q,! <0·1 23.~ll 
_x2~ '~~:~1-·1-2QL ... 02l ·101i~L::OO~. <0-l ::!51.J 02~_·400 <~ o.o_~~-~.6.\ !11£1 ~CXl5tJ~.9.! 10.93 __ ~00·1 2.t iQ~a 011 ... ~,Q~ _.in ___ ~.QJ MlA~ .. ?42_2:.>Q.'.2.~_oos ~.w1 __ ~0-i n.i-0 .-

''> 
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FARO WATER QUALITY ICP RESULTS CONTINUED FOR MAY 1996 
1 TOTAL (ppm,-] s i----~o;ss~-L~-Eo-- -I 

WEEKLY MOllTHLY l!j[J/.tOJ!ltl QUAflTt:!lLY ~t:l,UAJU!UA!. 

As lnJk.il<d lo Schulul< A ul w~t•r Uu Uceuu ltl~9--00I 

AU Jat.i lh.it h lndka!~d In Ill.id.. I• not .i 1cqul1tmu11 uf the Llc•nu 

Site LM_l__i\LL_As I ~ OE I 01 I CA I CQ_@]_£1l_J_£LJ_i_l'£_J_llQ_J_bJ1_J_1>1g_J_r.1_1,__l!!1_Q]_ti!'_J__Jll_J__!' __ J__!'1_3:J_s_!JOl~~]:i!_L~!'_J JI Lv_ J wLZI, 
R-l lauarli!;lv!l.1..-ir.Jm1e--;:1Jl.J.Dcc\ 1 --r-t-, r--1 r-- ,~ 

--1--1-1-l-l--l--1--l-l 1---1--1---1---1--·--·--
RS Qua1te1I CMar,J1uio.Seit.!D<!c ---- ------------- ---------------------

lf-~·=·~-J-'Q0"0'"'1'='r1 "'""'='-='·-;'="'='"='·='='r'"·=&=o=''i'~--1------•- __ ,_ -------- --------
.!!.!.._ <_003 0.31 ~ .031 < 001 < 04 ___!Q1 <.002 < 005 < 005 o.o.ts 1-7:2 l~IA < 005 1.71 003 < 002 <1 < 005 0 09 <.02 __ 1 ~ MIA --1.i! .052 __Qfl ~ ~ _£.:Q1 

I RS ~ ~ ~ .Oll <.001 - <.o.t _!l <.002 ~ <.GOS______!!! ____!g~ <.005 ~ ____Q:.21 <.002 __ <_1 <.005 ~~ __ 2 ~ ti/A --1.A! ~ <.005 <.005 ~ __QE 

~ <.003 0.24~~ <.001~_!!:! <.002 <.005 <.005 .o.to 0.6S tlJA <,005 2.11 0.05 <.002 <1 <.005 <.O.t <.02 __ 2~~ 2.08--.:ill~ <.005~~ 

R10 <.003 0.09 <.02 .033 <.001 <.~ 11,s <&Q~ .. <.005 <.005 .019 o.~ WA <.005 2.22 0.03 <.002 - --~.! _:SQQ~ 0.06 <.02 2 <.03 NIA 1..tfl .1>60 <.OOS <.005 <.03 0.02 

BH1 ~.oo3 ,:o.2a .. < 02 "ifoo4 ~.001 . ~.G.l . :l8.8 0.003 O.oci1 ~.005 0.009 o.~6 -<.02 ~.005 . 8.8 :t.t3 c.002 4 c.005 c.04 c.02 i~ ~ _!10 \AO 0.208 < 005 c.005 < 03 ~ 
.. . . . . . .. . __.:....: 

~ ·; i: 003 ·:. 0.43,._~ 0.072 0 002 < 04 6.t.1 0.010 : <.005 <.005 0.007 ,.Q.2~ <.02 <.005 · 20.0 <.01 <.002 4 0035 <.04 <.02 73 <.OJ WA 0 93 0.345 <.005 <.005 _.!;,Q1 _ill 

__!l!!!_o*!'::. :~'Y:'.:: -~ '!;'1::1r :··~::'.;·!· ·'.·:•: ·'!·'.ri:: :·:=::". ~·;. 1:>1 ·;:':,! .. _._ .. _ · :; :-: ._.: . · · ___ 
1
_ • • -----:-: ______ . __ • ___ .. _·_ 

BHS ·:·~·?O? ''.' ?·~1 ; <.02 '.0'.~45 ~-~J ·: ~.·?4 ~ '..~.2 ~·-~~ : ?.020 <.~5 :0.004 19.95 : ..:.02 ~ ---1.Q --1:.!§_ <,002 __:__jQ 0.021 _QJj ~ 1 

- _ 72 <_~J ~ ......H!! 0.339 <.005 ".005 <.OJ 4.25 

OH& .,·<.003 ''o.2j <.02 ib.038 0.002 . .i.04 ,,.34.2 0.005 •0.0~1 .<.oo5 ·o.ooJ . 5oa <.02 <.005 ·12.0 j.01 <.!Xl2 4 0.022 <.04 · <.02 · · 36 .<.OJ· MtA :1.93 0.210 "'.oos "".oo5 ·<.OJ 360, 

61l7A :<.boJ ""0.16 .. ,._021·0:026 0002 .f.o.t i···21.B 0.003 l<.Oos ·~.005 ooo:;\ 000 ·.;.02 .l.005 94 002 <.002 3 <005 c,04 .C.02 15 <OJ fl/A 111 0125 <005 <005 <OJ 08) 

~·~.003 o.2s·l<.02 0.020 0.005 c<.o.i·.:•j1.o'o.OOsl~.ooS·~.0os·o.006 009~~~--;;;~--3
1

~-;o:;l~--9 '<OJ NIA 101 0.167 <005 <005~~, 
---~ - - . i--------------~--~--
flH8 "i~.003 ;.2.65 "'".02 ;iJ:-t32 ·o.0i4 ·'~.04 '22 .6 o.307 ·o.337 1~.Jl:.Q.il 392.70 -,·<.02 '0.076 114.o a.60 c.002 25 0277 052 015 792 021 NIA 168 1.148 0006 <005 ~oJ >SO 

aH9 Fr'Oi~ii ·i':J!Fi , ,-·;:!!· ·:i!iD;:; ii L:m•; ··._[·:!'' ·'!!' 1: ·';'.: .. ; :; :;=.· ; .. ; <; ; "-r:· ;,ii:., .. r' :; ; · -
BH10A ;·~.oOl l'o.Si ·:<&i ·O.Oll '0.003 ···~-?.t :,l~1.t.~ :.0_003 .o.On ~.ocis i0.00~ 2B54 :0.02 ~.Oas -.21.s i.03 c.002 10 OOJB ·0.15 0.04 . 62 .i.03 - N1A 3BO 0..152 .<005 <.005 <.03~1 
BH10fl ,:'.t.OOJ ,;i 0.87 . '<.Oi '0.1Jb OOos ::-<.04 ;·1oa.O . <:002 :o.014. <.005 ~ ~ .: <.02 <.005 . JJ.a ........!J1 ~ __.....H ~ __!!.!§: . <.02 ~ ~ : NIA~~ .<oos ~~ -2l!:'! 
81111 ffOic~ .. (- !-.· !':il·!L "!/:·:: ··i:j·i:: '.;ii•'.]·!:. :::'.]';.: •; .. -, .. ' .. · .. • .•,. l·-:i;.: .. 1~ ... · -· • . • . _· ___ ... ____ ; _· _:__ __ . ---"- _. -·------- -·--· 

BHt2A Fm.iei1 .. ·: ;;,:,-•' :·'"·' ·:·'ii:' : '.i :;,.: ;,,;: :,, 

~~it~~1~it~----.---~~--------=~~~~~~~~~ 
~ .; ;;.OoJ .·-o.7s ,.: ... 02 :·o.054 · 0.004 .. .<.o4 · 129_(; <_cxn '<.ooS < oti5 o.01s ~ . c_b2 ~.oo5 ~ ____p_g .....Q.QQl -2.! "'cos ~ .c.02 ·: t 12 · :...oJ 1~1A ---1.:.Q ....Q..§1§_ ~ ~ _!!:12 o o~JI 
Sll\50 fro.Zen i·.'.i !i·, . i ·"'' rn·:i:[., .. -!ij: '.i . ;;ii!" <:l'i::i _'JI!~~ ... :, .: .. -1:. : . ; ' .. ~ . . 

BH15C '~.003 ::0.61 ~.02-0.046'6.00:1 ~.04"'98.5~'i~~--o:m~~~ru~--:m; 1 <.005 0.34 <02~ <.03 NIA 5.78 0.388 ~.005-::00S~o.k 

·:::::~:::~:.::·;,"; .... :.·::;:,,-<::::''.;"~'"·.:_; ·~·"-~!~~~~~~~~~~=~~=~ 
fl!llSC froien · ·· ' _, i' · -:11., · · 

o---~-~-,--- ·:----:-- ... ,.. ~---- -- --
tf\ <.003 0.00 <.O~ 0.062 . 0 Ot3 04 ~4~.7 _ "'·~,~ . ~.005 <.005 0.012 0.13 <,02 <-.005 128 8 ~ <.002 I<! < 005 < O.t <.02 28 ~ __!:M. .....-22.:! 1.184 O 006 c OO!i < Ol O. 10, 

__ 1_0_ ~ ' o ~3 ~ _!Q§ o.009 .04 256.4 · <.002 I c.oos coos ......Q_Q.!Q_ ___QJl ~ __!;QQ1 ~ --1.:.:!.§: ~ -2Q .. _005 ____:_Q! ~ ~ ~ ___!~ ~ ~ ~ ~ ~ ___Q_.Q:> 

__ 2A __ ~.oo~ _o.J.\___$ il.MJ__.Q;QQL ~.04 ·:n:iJ ~·~-· :,".oo5 ~.?Os 001s~~ 7.ooS____mtQ-1.§2. "·D?2 __ e .. _oos~~_ill~-----1.10-_hQ:! o.114d ... oos ... ooa~~ 
28 C.003 ; 0.13 "".02 o.048 'cl.005 4:.04 ·129.6 1.i.f'll !(<.005 <005 0006 ·.<t.90 - <.02 <.005 46.7 1.14 ... 002 6 <.005 <.04 <02 117~'(.·Lo-J ·tJIA 2.76 0.55 .. _oos <.005 <.O:J 0.15 

~-- 3 <.OO:J _O 55 <.02 O 10:! · 0.012 <.0:! 129.8 "i.'N.' :\.:.c.qQ~ c 005 0.006 4 !lO <.02 <.005. 46.7 t.H <- 002 6 -<.005 < 04 <.Q·~ '.1i1: fi°7 ;·;:{(,fi - NI(\ 2 76 ~ ~~~ ~' 
.,:_~ . 
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FARO WATER QUALITY DATA 

·~ 
/ 

JUNE 1996 
NORMAL OPERATIONS 

l p!!_ __ J 
ill 
L!Q 

2.22 
732. 
7" 

7 :- t 

-..,~·-~·i~ 

~~;·~~- ~--t~~~-1~~!~ ----I-== 

- '
3 =]~ I '•""! -.-, ''"I ""'' I '"'! "'I -.vvl -·""'I 

"' '"--'·' · ~June 4 I • -··1 , "I "'"'I ····· - .. , .... ,., "-·1 ........ , 

j.Junetl ,,-Nl '""I '"""! "·"'"! ... , "'"l "-'"'! "·'"'"! 
June :?1 

r 
us/cm - . - - ,J,,Se<;. 

_!e!!'P· 'C _ _!'.:_ond~~ll'!!IY. ---· F)~w 

<.o ,,, 
r..im~ 

S.5 '°' l~IR£g 

" "' ll•A 

"' 1001 o.ow 

\\l) 925 O OHl 

''° !l57 0 00 I 

moll llFR I moll !llQIL I mg IL 

_ §,i,i~r, S~l!d' _ S!!lph?la _!!111-1! (:ya1!ld'! I M'!!al' 

<S 
I 

8.0 <.Ofi <.001 

<S ' <.05 <.001 

l,_wsj s 
<S J~t· 0 :?:? ' ' s rn 0.21 Cl.IJOI 

' &1-1 0 ::'O u l'.o?:>.l 

(I 121 I A 
s !;'i7 0.21 ' June :>6 

' A 
c 

_ .. ,.__.,_ 1June4 l'lottlr,c:in1Ull! j \ \ [ l 
June 9 IJ/A t-l!A 1:.>ao M/J\ <51 4.j]J 0 451 0 006f " 

' June 11 ll~l rf,"<;;tnhnrl 0 

_______ ,June:>! 111·11,.i.~c:u111"'1 I I I l I I I 
June :>G lhl dH.lnlum · ----1· ___ X~-- June 11 

X10 June9 WA IUA 103 ///A <5 12 <05 <001 = x10 =June 11 B.H &.ol 12.i 2.6061 <51 631 <.OSI <.0011 

__ _2_'1 ___ ]June ·1 W;ie,.lv Flow & Semi A111111al S3me!!_!/.\ay & Sept! ~· ·:11:•:-I 

JJ,o," ~ """! . I 
====iJune21 . :1u1~!. I ! I 

June 26 (•~11~1 

110 Sample 

= Xl2 =tJune·l WelUyflow& IS<:mlAn11uolSi!m1J" /,\a &Se>l (•{•'Ill I I 
________ JJune 11 ~· ·:·~~: 

' 

' 
R 

" 

jJune :>1 6 'Y.!CI: 

June 2G !J~•.•; 

__ X_!LW~~1June4 \ 7·1\ .;01 1:>92\ 00~!~1 7\ ~J:!I 0 '/I 

June 11 ,, so 1328 0 0!-19 " "' 0 7? <.(1{11 

June 21 -: ?,; ·:() 1209 (! {J3~3 -<!'. 5'.JZ on < (J{tl 

Jtmc 26 
7 " 

1 f) 1265 {J 0393 ,, C'>) °"' {l(o(•I; 

l' < 05 

~ <.OS 
XI< jJune 9 I ll/AI rut.I "'I I-VA\ <5\ 3 

__ xt!__ ~-- a.01 S.o 208 1.B35j <51 o 

X'~lb jJune21 \ 7.72\ tllA\ 107G\~J5.000m1/day_\ lllA\ 7; 1 1.3~ 

___ X~_j/.lalriPlt~lPolntofDi\chM,!lt l ! j 1-----1 I I l 
X2J June- 11 7 .oo '·' 3680 0.04 <S 21~7 0,60 OOD:> 

A~f<.llly 

,.lk~g.!.h_I 1~1___e!ild_ 
ll\'lj 1.l i.1:.1.11··.'.t! 

/lo Sompl~ ! J _ ..... . _ ~~~ ~ .. t:u!'" . _ _ J J X2~ 
i 
jJ.,ne 11 

II/A lhU tOI <>Dl&ln«I ot m<IU mJlfuMJ!on WEEKLY MOllTHLY 2110 t.10/lTll QUARTERLY SEMI AIUIUAL 
A> lndlc•!•O In Sotudu!• A ol W,illl Uu llcrnu UIOO•H 
AH dAt• nu1 h ln<ll<•hd In bl"~ h nol • ••<1Ulnm111L ol Lht L1<0nu 

COl>''rlEtll!I; ~.[:tuf•C ~al.-.: on lh~ Sll!!.!!!!l doschaffie 11M JI Sole XS was ci(>';<•<I oil 31 9 00 A.!.! on I.tar 30v.hM one<.! the rla•ly ~an1rJe1 IJ~en a1 !his S•l~ ll\d1C3ltd a tmc cone<mUJllon DI 0 5-1 "''L'l.!'!,"------­
Th~ June 9 ~amp!es for Sile XS X 10 (uDSlrearn o! X~l and X 1 ~ !dcr,'tfls~eam of XS! W\."/e taken at 10 30 AM all.er lhe V\c!Jul.c couplmq latl<><I th~1dom ltJntllat•ml lhe s»>lmn acl!un of!),., huu 
lo slop lh\." dosd1amc 1he syphon hno "'as pull<"d ou1 or ll•e Pol.shlml Po11d al noon The tl•scham\." Iha! occu1W w;H irealc><I JS ~ sp<ll and 1epo11n<J 1o tl•l' Sn1ll lme 01oor lo 1ec~1~11u1 th\." •n·I"""~ l"•C 

~!'i."'-ht;;hin1hc•l1><1\rl~X5v'?H~!!!Af!iincmnp1>,?-w.e,•,"e'"c'o"""'c'e'"•'•'o">>f)o""w"'"'""""""'--------------------------------­
~lli.t1 >w1~1l~N• al s•I• X1J <.n J~11.7G lh>sull' 11whCJl<•U >1(Q% sun.wal a1wl •H"lis Jf<• 1ncl.,dc•d wilh1n tlu• rci"><l 

----~1 

) 
, ... 
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FARO WATER QUALITY DATA (F/)£() J CONTINUED FOR JUNE 1996 

111-Sllu lab us/cm (rn} {m) c=I 1·--G· ·- .. 
-.. ~11• _ 1 _ _ . , o,t_• . pH.. pH Tom\<, •c Lcnn~~'"'Hr I \)'Pll•l S\'l_L 

X16a P 8 V l Semi Annual (May A Sept) 
E E A 

X16b I I l l Semi Annual (May & Sept) 
I I I z 0 L 

~10 w E 
M y 

X17b E c 
T R D 

Sernl Annual (May & Sept) 

I I I 
Semi Annual {May & Sept) 

I I I 

~-P 
0 A 

s I.I 
s s 

Semi Annual ( t.lay & SC!pl) 

I I I 
Scrnt Annual ( l.1ay & Sept) 

------ ----------==--------- --- --· ------------ -----·-----
rn(J/L I/FR mull I m~/L l Acldil mg/l mg/L [ 

1 Susp. Solids Sulphate NH1 ·fl pH .i.s pH 0.3 Alkatlnlly Hardness __ 
,----·--- ----1--·--- --, ----·--1==1-··- I -------- ---- ·- --- I~ 

------ ---~~~~~ 

Conurll'!llls 

xw 1-----1 1---1 I 1---1--1--1--1 I I 
SC!rnl Annual ( May & Sept I 

I 
IA N 

T 
1B E 

R 
__ 2_A_ M 

E 
2B D 

I 
J A 

T 

r2!~r 
Rl 

RS 

R6 

__ R_I_ 

RO 
A 
N 
v 
I 
L 

D B 
u 0 
M R 

\----!Semi AnnuJl (Moy & Sept) I I I I \---1--l--I I I 

p E Serni Annual/ May & Scot ) 
H 
0 , __ 51'.!rni Anr1u;ll { May l Sept ) 
L 
E Semi Annu31 { May l Sept ) 
s 
~ !Serni Annual (May & Sept l 1 1 J I I I I I I 

-- '=:I- us/crn 

____ l_o,1, _ pH ... Lomp. •cl co,,duot;,i\y 

M1/sec. mull NFR moll mg/L Acldil mull mull 
~~--·-~--... __ -~ 

Flow l~e: Solic~=J~~~!~J_f'!~ pf~~ £~~. ~-~~1ilx -·~'-~~~~-·!- ~1-~~!=-
'""' ""'''" """' I I --1--1--1 1---

~ ~~me 13 l 8.05 7.591 t//AJ '""'\ "·"'""\ 1 

A ~me 13 

~ IJ·_ine 13 

""I 
""""' <sl sl~~ <I "B "I IUReq. <5 5 <.05 < 1 

"'"'o ~j-,j <.05 <1 

<1 46 3.5 

100 I 49 4.2 

7.77 7 .69 NIA 

7..42 7.G 1 ti/A 

,}u.~~JJ I. 7.BJ 7._GaL N1aj . H?4L .!J11~~g,_. ___ _ <SI _ -~L . < OSl .. ~.!1 _ I --···--:1_~!. _______ 4?, __ _ 

s 
E 
E 

I 
c 
p 

D 
A 
T 
A 

N!A Dala no! obtained or meter mallunction. MONTHLY QUARTERLY SEMI ANNUAL 
As indicated in Schedule A of Waler U~<! license IN89-001 
All data that is Jni.!lcatad in black Is not a re(1ul1cme11t ol !ht: Uccns~ 

C0/.1/.IENTS; Siles R~. RS. and H6. which arc accessed via hcllcople1 wc1c nol sampled !his period. so that lhe sampling could coincide with !he bc!hic irwerlcb1ate sludy lo be dooc in July. 

Mclah 

s 
E 

E 

A 

T 

T 

A 

c 
II 

E 
0 

I 
c 
p 

" E 
s 
u 
T 
s 
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BH SERIES WATER QUALITY DATA F/1/20 June 1996 
PIEZOMETERS ON THE NORTH FORK OF ROSE CREEOI< 

~~H• - ~!~-r;,,~;;~[~\'.i~, J_~-.~,p,'.C • 
=· --- --- - - - -- - - -

us/cm (m) ( rn l my!\.. mu1L mull Adt!it:io I 
·--~?~~u.<:~i":'~'!- Depth SWL ~ulplll!e llHrll ~lk~!i~llly _pH ~.5_1 pH_O_._~ .. Co1m11e11l1 l.lchh 

0111 Juno 1J 5.45 lllA II/A "' 
--- 5. i8 ~-~-~-3.90 -

OJ <:.06 131 <1 )) --
s 

OIH Juno \J BAO NIA tllA "' 5.55 -1.07 '" <.05 '" <1 21 E 
E 

mu Juno IJ D<y 

A 
0H5 s~ml Anmtl {I.lay l Sett) r 

r 
OHS Semi Annjal { I.lay !. Slpt J A 

c 
Dlf7A Semi An111.1t ( /,\Jy & Sei"l) " E 
OHIO Somi Ann\Jtl ( /.!Jy l sy11) D 

OHO Semi Aonuj11 ( /,\3y l Sip!) ' c 
OH9 Saml Annut ( /,\Jy J. Sjpt) p 

IHllOA Semi AnnJ:i.1 {I.lay! Sjpl) ll 
E 

811100 Snml AnnlJt ( l.\Jy J. Sat! J s 
u 

UHl1 Semi Annut { /.lJy l Seti) L 
r 

OHl2A S6mi Annutl (/,lay l. sa
1
p1) s 

0Hl20 Semi Anni.Jt ( J.\Jy l S[pl) 

OHIJA Soml Anm;ll ( l.\Jy l Sjp1 l 

BH\38 Semi Ann1Jt { l.tJy l Sett} 

Dll1~A Semi Annutl (/.lay t. Sotl) 

DH14D SQml Ann'jJI {/.lay l Sip!) 

OHISA Semi Annut (I.by l Sdtt) 

OHISD Sami Annut (/.lay l Slpl J 

OH\SC Som! Annu,ai ( /.\Jy l so
1
pt} 

OH1SA Somi Anni.ti { /.\Jy .!. Sip\) 

DlllSO Sem'1 Atmut ( /.\Jy l Seti) 

DHISC Semi AnnUJI ( /,\Jy !. Sept) 

-
__ I _ _ I 

- -- - - ·- - ~ - - -- -- -

N/A OJ!J not obtalnC!d or mC!IC!r m;illunctron. /,\OllTHLY QUARTERLY SEMI ANllUAL 
A!. lndlcaled In Schedule A ol Waler U1e License IN80.()01 
AU data lhal h lndlcatl:!d In black Is not a requlrelll!!nl or lhe Uco1ise 

COl.l/.\ENTS: 
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~ 
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FARO WATER QUALITY ICP RESULTS CONTINUED FOR JUNE 1996 
l TOTAL (ppmJ --] & [, -[)1$$;-L\,E~] 

WEEKLY MOllTHLY lllD MOl/Tll QUARTERLY SEIJIAIUIUAL 

A1 Jndluhd ln S.ch.Jul• A or W•tu Uu LJconu IWU-OOt 

All d•!~ lh•t h lndlc•l•d In bl•<k h ncl a uqulnm.nt ol the lk11111 

• Sito AG l AL I A_S [aA [ilE_LmTcA I CD rc:QJ cnlm FETlicTLA:Ti.\c Ti.1N_[1.10TfiA] Nl~[P [PU ls l saJ §E_ ~I SR Tl v w .. ZN 

I R~ Oua1to1~1 fM.,:i1 Juno Soni. A Dec l 

R5 Ouad&r/y(Mar,Juno.Scpl.ADec) ------ --======--------
( RS Ou;11to1 M.:11 June, Se 11. !. Dec I I- i---1--+--li---l---+--l----t--+--l---1---1---+---J---t----t----l---

RT <.OOl <.OS <.02 .OH <001 <.04. 13.2 <.002 <005 <.005 0,002 0.87 <.02 <.005 2.6 <.01 <.002 <I <.005 <.O.\ <,02 J~ NIA 0.76 0.000 <005 "005 <.OJ <.01 

RS <,003 <.05 <.02 .030 <.001 ~ _!11 <,002 ~ <.DOS 0,009 ~~ ~ ___1! ____!UU_ ~ __ <_! <.005 ~ ~ __ 3 ~ ~___QM~ ~ <.005 ~ ~ 

__ R_9 __ , __ oo_J _<_.0_5 _<_.0_2 _._OJ_S _<._00_1 _o_.0_5 _1_3_.5 <.002 _<_._oo_O _<_._OO_S _<_.0_0_2 _o_.2_8 _<_.0_2~ __ J_.o _<_.0_1 <.002 __ <_1 1~ -'-·°'- __ ,_.0_2 __ J _<_.o_J __ W_A _o_.8_7 ~ <.005 <.005 <.03 O.Ot 

Rto <.003 <.05 <.02 .OJO <,001 <.M 13.2 <.002 0.006 <.005 o.o1S 0.26 <.02 <.005 2.9 <.Ol <.002 <1 <.005 <.~ <.02 2 <.OJ lllA 0.95 0.066 <.005 0.006 <.OJ 0.01 

BH1 <.OOJI <OSI O~JI 0.000 0002 <04 42.J 0004 0009 <.005 0.00£ 0.12 <02 <OOS 102 1.69 <.002 10 <.005 <.04 <02 28 <OJ II/A 180 O.'.H5 <005 <.005 <.OJ 0.81 

0112 <OOJI 0061 <021 0059-0-.009--·<04 69.4 0.005 <005 ~-.-_00_9_0-.1-3-,-,-2~ 22.2 0.02 <002 5 0.026 <.O-l-<-.0-2--7-1 <.03 UIA I.IS OJ92-<00_5_<_00<_o_<_O_J~ 
e~u DIY·. I,. I I i- . ---_---.---. - .• --:------.-,.-~ 

--+--i---11---·--- -- -.-----------~ ____ ,_ --__ , ___ ,_ --
8115 SornlAnnual rJ....,,_,A SC(>{\ _ 1 ·: r--:-- _-._-_i._- __ ·_. r-'.:-- __ · _ ______:_ ___ _ 
BH6 Sem!Anmiai 1MavAScir>1\ .· _--I- __ 

1
_:_ --\-----· -----!-----·-__ -_· ___ ·---- --- __ : ____ . 

8H1l SemtAnnU::tl lf,.lw.\S-
1

' ------------------------_--------------1- f~ , ·. 
DH1b Se111l Annual { 1-.l1y & Sepl) · · · · • · ·· · · · '. · 

BHB Semi Annual r Ma., & s-,1. l = . .. • ·,_,,,., ·• • · ' 1---,----,------1----- ----
BH9 Semi Annual f/..'"n'A Sep!} : -_-·----------!-- ___ ,_:__ ___ _ 

81110i lSem!Anuuo! rJ..'-:ivASAl'>ll 

BH10b \Soml Amwal ! /..by l 5...-.!' 
. -

BH11 S""IA"""'' •>b•&S " 1- f-----'-----s--~, 
BHl2a ScmlAnnua! 11..1.lvt.Sml 1---- --I---------- ~ .. ---.-c-- ---.-1-- _ ----_----- - ·_ 
BH12b SemtAnnu:it lf,l.Jvt.Scr~l _ .. __ _ __ 

OH!Ja SernlAr111ual 1M.1v!.. Sru>!l _ ___ . • . •. , ---- _ · __ . ' .. -Bill lb Semi Anhual ( /.,\<!~ & S«i l .- _ · -_ .· . ~ 

BHUa ScinlA.MuQI lf.
1 

...... t.Senll- - . . . :.< I I ~t--t---f---t-:-7-
BHUb SamtAnnuat i"~ASA"""' -

SHI!• SomlAm~l•J.l>'AS~n·_ · - - • _- ___ -:-_.$E. _ . __ - ---l- .I 133--_-._l-.-BHl6b SornlAnnual fl..L1vAS81"~} __ --1-- __ _ _ __ . __ 

BHIS<: S~rn!An11uol p.i.:iyt..SWJ :. . - . .:· . :· .· . --·----·-\-,--

BH\6a Sem!Annual rf,\.:ivt.S di -------·----------- ---

B!ll6b So111lA111malp.t;iybS£i>I) l-------·---1---1- . '·· .. -·---. --1--1--1--f--•--
ott 16.; Semi Alrnual ( M.iv b Se1>1 \ 

--·--1--·--·--

,-;;-::::::::::: .. , ,, =l=l=l=l=l=l=1=l=_ .I=_ 1=1~§1=1=1_= _ EfE=H H. != 
_2_o_So011Annunl Ma AS~ =t=t=t=t=t--=-=t=t-=l=t=----t=t · · =t= __ . =t=t=!---1=---1---t= 

§cml Anot.!&J~_A__.~1!!_1 . . . . 

} 
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FARO WATER QUALITY DATA 

u~lcin 

Siie Dale pH ~~mp. •c Conducliv~ly 

X2 Ju!t 17 1.41 6.0 1120 

XJ Julr t 1 7.75 9.0 \" 
X4 \V~eklv Jult 2 1.64 l1.0 950 

July 8 7 .lJ 15.5 8'0 

Jult 15 7.J7 11.0 %9 

Jul)'. 22 750 55 916 

Jutr 20 7.SJ 19.0 '" 
XS We1:k!Y__ Ju!t 2 - 29 l/ol D~CJnlil>I! 

rn Julv 17 7.16 7.5 DJ 

X\I July 2 \\leek It Flow & . .,., ...... , 'T''· ..... , .. 

Julv 8 

Julv 15 

Julr 22 
---~-- '"-~-

July 29 

Xl1 Julr 2 Wee!...!)'. Flow J. Semi AnmtJI S;11u •le /l.IJ)'. & Sept\ 

Julv 8 

Julr ls 

Julr 22 

Jutr 29 

X13Wcc~ Julv 2 710 so 1310 

Julv B 7.20 6.5 1259 

July 15 7.J9 '·' 1250 

Julr 22 7..11 7.0 1028 

Ju1r 29 1.08 7.0 IWO 

"" Julv l 7 7_55 70 18J 

X22b Julv 17 7.JO 11.0 11~ 

X22c /,\aln Pit at Point of Dhcha1ue 

X23 Ju!" 17 G.G.I 7.0 :!210 

Arka!ini1y ln!Jll 

X26 Julv 15 fl/A I/IA m 

I/IA OJU no! obulno<l '"motor mJUvnctoon. 

COMMEllTS; 

~ 

JULY 1996 
NORMAL OPERATIONS 

l.li!S1:c. mg/L /lFR mUIL mull mu IL 
Flow s~_s_o. ~o[i~~- Sulohale NII,. ll Cvanide t.telah 

2 2-17 <S \09 .::.05 <.001 

0.162 <6 \\ .::.06 <.001 

' tlfA .:S 54' 0.22 0.02~ ' ' J.5 Usec " ~5J 0 211 0 056 

13.0 lJscc <5 "' O."!.:t 0 0110 

' !:>O l.'~ec .:$ 5-15 0.JO 0 0/6 ' ' 10.0 L'~<=C <6 506 0.25 0.077 A 

c 

" ' 3 3526 <S " ".05 <(){)\ 

" 
0 0 l d9 

' 0 C.!.l!I c 

" 0 0119 

O O!J~ " c 
0.0213 ' u 
0 00611 ' ' O.GOH ' 
00071 

I) 00.1.1 

0 00~8 

0 0-139 5 606 0.71 <.001 

0 0--Ja& ' m 0.79 < 001 

0.0iiJS 7 m I O~ <.001 

0.0.139 <5 "' 0.7b .: 001 

0.0SJJ 5 530 ouu 0.001 

J J!.JJS <5 28 < 05 
< "°' 

Av9 o.~o {!;; '.!.5'1, 1o!ld< 10 &BO 1.JO J_BOO 

1.JS U1ec <5 26(17 000 0001 
Acitl11y 

A,., o/ 2 0 hri<!.oy 
~11W_ 

.:;j 230 1131 1.91 <.001 

wgc:ttL r 1.101/THL r it1Ut.1Utlllt 0UAfill:£HLY $Lt.ll ANUUAL 
A• lndlCJl«l In SC!o•<lulo A or l'Otcf UH llC<flH ma~-001 

All <!JU ll1J1 u Jn<1•c~t•<l I" bl•C~ h not I t•QvU~"'""I o/ uu Llcon•o 
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FARO WATER QUALITY DATA CONTINUED FOR JULY 1996 

T -L--J-----lln-~l-Lab - us~~ 
Sile ~=~~-_9~~e _- _ _p.!Ll!~J __ ~1_!_P_·~- _Cori._~!:.!!Yl!'t_ -~~~.1- ( rn) I mg/l /JFR 

S\'JL_ Su;_p~i:i._1.td.i. 

mall 

su1e!~l!.!~ 
1no1L I Acl@L_I moll I moll 

llf1! .. :.H.J_e~-.:!:~l1i_!:!_g:~ -~~-~~~'l _!~i!!dn~_ss Corm11e1111 Mel11h. 

E 
L 

X1Ga I f> B ~ l---'Sern! Annual {May 8.. Se Ill J 

L -
E 

X16b I I ~ern1 Annua1 ( /i\ay t.. Sept) 
z 0 

X17a 0 \'/ 

M 

X11b E c 
T R 

X10a E 0 

R s 
xrnti s s 

X20 

I D 
__ 1_A_ N u 

T M 
1D E p 

R 
2A M 

E 

"'-- D 
I 

' A 
T 

.E 

Sile _, 

__ R_,_ It w 
0 A 

R5 s T 
E E __ ,,_,_ R 

• R7 a 
A u 

RS N A 
v L 

L 
E 
y 

D 

A 
M 

a 
0 
R 
E 
H 

--!Semi Annual (May&. Sept) 1--1--1 I I I I I l \ I 

l--IScrnl Annu;il {May 8.. Sept J 1--1--1 I 1---1--1--1 I I I 

I--- Som! Annual (Moy & Sopl) I I I 1---l I I 1------------1 

l--·IScniJ Annual (May J. Sept J 1--1--1 1---1---1--1--1---1 I I 
I I I 

Semi /l.nnuJI (May 8.. Sept) 

Semi Annual ( May~- Sept) 

1soml Annual (Moy & Sopl) 1--1--1 1---1---1 I I I I l 

o~\SorniAnnual(k\ay&.Sepl} 1--1--1 ---1---1 \ \ l 1 l 
L 
E 
s 

Somi Annu;;il { /,\ay l Sept ) 

Semi Annual { May t. Sopl J 

r~ . ln-S~--Lal> us/cm f,\l/sc;; / 1ng~·~-mg!L ~;:---Acidit -,~;~--~;~L 
Date pH Temp. °C Conducllvlly f:!ow Susp. Solids Sulphale ~JH,. N pH ~.5 pH B.l Alk_aHnlly Chloride J Melah -- - -- --- ----·- -·-~- ---- ------- -- --~~ ---- - ----- -··-· ·------ -·-···---

s~ ll.15 9.7 '"' 2.379 <5 /l/A <:.05 l//A ll/A 101 ///A s 
T E 
A Julv 30 ll.:2:2 '-' 272 -1.960 <5 IUA <.05 ~ UIA 121 tlfA E 
T 
I ~ B.:2~ 7.9 211 2.706 ,, IUA ~ ~ t//A 125 !lfA I 

0 c 
ti Julv17 7 .65 5.0 112 1.597 <5 ' ~ <1 ' 55 <1 p 

s 
~ 7 .SB 5.0 55 IJ/Rcq. <5 ' ~ <1 ' " NIA 0 

A 

"" ... "•flcu <5 7 ~ '1 ' 55 <1 T 
A 

___ IJ~l __ ,_,--.!.!.!l ___ UIR£9.J <5 7l <.05l __ <1J ___ _2_L_ __ 5<_l __ //1;'1_l_ __ =:=li_i __ l~t ____ ::~I '""I "'! " 
1 

.'J/A D;ila not obtained 01 me!er matrunc!lon. MONTHLY QUARTEHLY SEMIANNUAL 
As lndlcaled Jn Schedule A of Vlaler Use License INll9-001 
All data Iha! is lndicaled In black Is 1101J1cquiremcnt of lhc License 

CQ/,\/,\EIJTS; 

s 
E 
E 

A 

T 

T 

A 

c 
II I 
E 
D 

I 
c 
p 

" E 
s 
u 
T 
s 

\ 
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BH SERIES WATER QUALITY DATA July 1996 
PIEZDMETERS ON THE NORTH FOR!< OF ROSE CREEK 

- -- - ·- -- ---· - -

Jn-Sllu Lob us/cm {m) (m) m!JIL mg IL mg/L AcklllL_ 

S!!e Date - -- J!~I pl! TemJJ. °C _ -~-~!l~l.U~~!~l!r.- ~~J~tl!_ S\VL S~!Ph.<l:l~- !1_1 _1!-f/ . - A_!k~~!~!-~¥ __ p1£.~.5- pl~ ~.3 Co~1~11H:n!s M1Jl11!1. 
8111 July 17 6.70 

--··· - TI/A 
NIA 11G6 5.18 NIA 0'7 0.12 72 <1 " 

BH2 !July 17 6.43 IUA 4.0 567 5.55 
s 

/llA 242 <.05 10J <1 J6 E 
E 

8H4 !July 17 :J.60 IJJA 6.0 2820 J.20 WA 2159 J.JO <5 "' 1042 

A 
BHS Semi Anr.\al ( 1.lay A S\pt) T 

T 
BHG Semi Ann{JI (May l Sip[) A 

c 
DH7A Semi Amwal (I.lay A. Sep!) II 

j I E 
BH78 Semi Anmjal (May & Sip!) 0 

BH8 Semi Ann·,ill (May l Sjpt} I 
c 

BH9 Semi Ann-;al ( May A Sjpl) ,. 
BmOA Semi Anmj.:i! ( 1.tay A Sjpl) n 

E 
BH100 Semi Anm\al ( May & Sjpt ) s 

u ---8HT1 Semi At1111y11 ( I.lay.!. Sjpl} L 
T 

OH12A Semi Annut {/,lay & S\pl) s 

BH12B Semi AnmJ~! (I.lay l Sip!) 

all13A Semi Annjal (/.lay & Sip!) 

BH1JB Semi Ann,.l! ( I.lay & Sjpl) 

BHt.tA Semi A11m131 {I.lay & Sip!) 

811148 Semi Anmtl ( May l Sjp! ) 

OH15A Semi AnnjJ! (/,lay& Sjpl l 

BH15B Semi Almu
1
a1 ( 1.lay & Sjpt) 

BH15C Semi Ann]al (I.lay & Sjpl) 

BHl&A Semi Annutl (I.lay.!. Sjµl) 

BHl!iU Semi Anmtl (I.lay & Sipl) 

EHl16C Semi Alll\UJI (May & Sep! J 
I L L____ -- . - ·- - -- --- - ·--

NIA Data not obtained or meter malfunctlon. /,\QNTfll Y OUAHTEHLY SEMI ANIJUAL 
As Indicated In Schedule A ol W;iter Use license INB0-001 

Al! data !hill Is Indicated Jn black Is not a requirement of the license 
COMl.IENTS: 
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FARO WATER QUALITY ICP RES UL TS FOR JULY 1996 

1- TOT Al (ppm! 1 &. 01ssOLVEo (ppm} 
WGEKLY l.IOtlrHLY '2110f,1011TH QUA/lTERLY St::/,UA/J/JUAL 

A• !n<llnltU In Scno<IUI< A .,, W•!U u •• Llctn .... 1110-001 

Alt U1l.o 1tu1 l1 rnal<>l•<l In LI:><:~ la 11011 t«h•lr•rn•nl or lh• Llunu 

sit~ Ao J AL AS BA nE m CA co _ c_o CR J cu ! _FE Ha !,A MG /.111 1.10 E'A 
X1 <003 0-10~ 0011 ~~.....J1! <001 <005 <005 <.001 04Ci <O? <CYJ5_L!!_Q_Q2.....Q.!'2L __ <_I <(05~~--·-U~---i..!§~ <00~~ <U'J OOU 

X3 <003 <05~ 0017 <t'l'.ll <O.l 143 <002 <tXY.; <005 <.Cl01 011 <01 <005 16 001 O<m <1 <00'.i 000 <01 fi <OJ 377 0071 <005 <t~l5 <OJ <.GI 

X.J"''' dXJJ O"~ 0161 0017 «>< 1<'6~ 00>5 d"5 °''° "" <O? <OJ5 305__.!..Q otU2 17 001310.6~ •GOI <OJ 3'0--;.;;;; 0016 <005~ ml 

/JI p PU s sn SI SR Tl v w ZN 

X4 JulyS <003 <05 <02 0006 00:1':> <0-1 !341 0007 0012 <005 <,001 O?O !.fill , oosl---1!.1.~I < roi 101 <005j~j~_____!Mj..........::.fil-11Q! o.is1j~J~l~I !.111 

I" J"''" '"''-'.!C!~~ 0000--'.J!!,_ill_i 0002_!!_<!!; <005 ""' °'' '°' <OJ5c--2-'2/ 500~ __ ,, 00•01__\l_B~~~--122~ <005~__!!_!!!1 ~6.11 
X~ Ju]v 22 < 003 < 05 < 01 0051 0 001 < 04 1:?9 I 0 004 < 00S < (YJS 0.0toS 0 49 < O~ < 005 26) 5 47 < 00? __ ,_1 < 005 ___Q_9l __Q..Ql 17ti ~ 1 ·\'.J ~ < 00'.; < 00~ ___:...Q1 fl H 

X4 Julv29 <(X}) 0('() <O? OIXiS~~ 129fi 0011 ocoa <005 0.01! 055 <02 <005_ll....:! 541 0(()~ __ ,, 0009 <(l.I 003 17'! <OJ 113 {)~'.11 <00'.i~~ 6.1.t 

IXS July 2 • 29 jrJul ~nlir.o l--.J--/--1---/--1--/--/--/ /---l--/--/--/--1--/--/--1--/--/--/--/--/--/--/--/--/ I 
X10 <OOJI <OSf <021 01121 <OJI <O.:.......!Q_Q~ <COS~ <OO:>I 0191 <CP.I <002 l2J 0021~1-'-4 ' 0"1~~1--•µ1_12:!1~1 ""6 1 '''"l~I 0 °'1 
XII s~mlAnnuJISrn1n!tlMJv.!. Stntl f- -----+--/-----/ 

XU Semi A11nuJI S~m 111 Ml·!. Su11\ --~ ______ --~ --.- --- --- --- --- --- --- ---:/-----1 
Xll July1 <001 014 <01 0150 000') <0-t 1114 <001 <OOS <005 <.00? 3?') <02~l_ill 11?3 <001 H 0001 <04-.!.£--2.!1~_!!..§.:!_Q,QQ~ <lXJ'.i <U) OU\ 

X11 Julye <003~~ OOO'J 0007 <0-1 1646 <001 <005 <OOS •.0(1? 173~ <005_lll~ <00:?---1f!~___Q_U_ <_fl/_J!l~___Q_fl2 0549 <f.05~ <UJ <01 

X1l Julyl5 <003 <05 <01 Ot\5 OCY.\~~--12!.Q <002~ <005 <,00? 118 <01 <005 ?Ill 787 OOOJ_lQ cf.05~~_..!.!!:Q~__Q]Q 04(.(} <005~ .:()] <01 

x11 Jul.,22 <OOJ <OS <02 oooa O(X)!J~~ <001 <005 <005 <.001 251 <01 <005_12l!___!!__!Q~__li~~~~~~......Q..iU_::.Ql?_~ ·0·1 001 

Xll July29 cOOJ 001 <O? OIOI 00\0 <0-t 1118 •001 00'.)J c(QS 0007 110 <02~ 33? 9~Q 0002 J7 0005 <O~ <.fl1 t00~____JUQ_....Q2:!1~~ <03 OOJ 

xt~ cC03 •05 •01 oon coo1 •O-l 111 •OO? <005 coos •002 on <02 <O::Z. 45 on 0002 ,, •005 •O-t ·o~ 11 •O'J 39? OCY.lJ •O'..tj <lXY.. •01 001 

Xl6A ~~'.'.'.l~~ii~i~~'.!'.!~~~~i~.~i.~,~:~;~j!'.~'. ,;!;:~;·, ~~ .·:-,.>-.' ·.:. 1~ ';, .. ·. ;" .- ,.~.::. -·-== : ... -.:·.·. :'.'_:: .. ;'.·':· ,· _:··y ::_:> -:.-·--:-:: ···:·· .. :. = 
XHIO StmlA1iriG-!!J1i111ia·iit~\.l!!inll 1( '

0

!
0

•·!· 'i!;:· ·.;· · · · · ';···- • ·.·:· ;. ! · •· ··· 

x t7A 5,;;11 A,:i~~1·1;;;;~'ii ft.i~J l'!;·Plif;', ·;f.;:::: ~ -.,-.,-. - --.-·- ---- ; : ~ -, -.-·-:-:- -.-- --.- ·-:- -- -- -.-.- ---

x 110 s~,'.:'.·~·~'.!'.::Li~~~'.~'.~-~-~~~.i1:,~~:~:'.:_:;'. ;::.;'.i.''. : .~! ._.: : :.1:~'... ·~;·· .... : .. -· ~ __ ~ :;· ·~ _·. ~ ~ . . = = . · ~ ~ .- ... .: ---::-;-== _,:__ __,:__ = 
X.18A Stml.Ar111illl1u11pl1!M•y .Stpl) cl:•.; '• ~---··-·-- ·· ' --------------------------~---

X16D s~;~1~·f;~~f1·~~,;;.~!~ ~~/ ~·~·~p_rr ·: · :::: .~ - ~ -.-·- -,-.-. -·-.---~ ------
x.20 s~~1I AnnU~1 sari, 1~ i~\.;, !. S•..e.!L_ ·· i------:- --1--- .'-- · · ~ _._:_• ______ . ·-

X.120 000..I .05 00.f <002 oro; <0-1__...!fil: 001~ 01.Y.i~ .cos 0.01~ 005~ ·OO'.i_a!~~ JO 0179 020 0.11 ~12~----111 01rs~~___!UUR-~ 

I 
X22C !.!al11 I"\ Jl Polnl'Ol Disd1Jr~ I 
X2l .<·~~1.o~ql._·.o~l.o_.O'JJ ~-011~~1~ Ol~(j <005 0.0.~8 o .. ".-.'".? <O'JS-1.Qll ?O·O·?_Q_OJI! 4 .. '. 0111 ~0.1 <O? ~~!Jfi-<OJ 70·1 ]fl(.fj OOlll_}.J!J'l., __ J!J.! __ .--.?!!! 
x2s o!XY.il ·a~l:o04l 1 <ooi 001~ c.0-1 ·.ioo oow 052~ ~DY.i 0.912. s~ .c:o2.-~.!'PS 1q:.~ 12.e.t.0011 Jt 1'?4S 039 00.1 ··a11 011 •51l1 2135 OCX')'J <!Xn c1n · a1a1 
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FARO WATER QUALITY DATA AUGUST 1996 
NORMAL OPERATIONS 

us/cm Ml"Sec. mull NFR mg/L mg/L mg/L .r:: Site Dale rH Ten10. °C _ ~~~du.i::_~~tty Flow . --·-- . _ ... §!!~.E-.S~llqs ___ .?~~P.~!.a!e __ t!Hi-!'i cya!Jldci .. •Is 

X2 Auoust 15 7.82 5.0 146 t.024 <5 11 <.OS <.001 

XJ Auoust 15 7.86 7.0 138 1.233 ,, 12 <.05 <.001 
s 

X-4 \"/C?i!klv Auousl 5 7.<17 13.0 923 15.0 Us•1c ,, NIA 0.25 0.057 E 

Auaust 12 7.BG 13.0 939 14.0 U5c-c 
E ,, 55' 0.19 0.059 

August 20 7 .53 12.0 885 13.0 Uscc ,, 530 0.1 ~ 0.058 
A 

August 27 7 .90 1 J.O 921 15.0 USC!C " "' 0.2G 0 07J T 
T 

X5 V/eckly Auoust 01··21 Nol Occ<lnll1u1 A 
c 

Auaust 27 7.11 9.5 1148 0.0!ll ,, 
"' 0.50 0.002 II 

E 
X10 Augus\ 15 !:11c1y Second l.\onlh !Jan. ~.tar.f,\,1v . .Jul '· 5cnt,110•1) 0 

X11 Auaust 5 Wct>klv Flow & S~1ni A1111u.1I S.1111 ilc j/,la}' A Sepl) 0.01".IG 
I 

Auoust 12 0.02l 1 c 

' August 20 0 02JI 
R 

X12 Auoust 5 Weekly Flow&. Semi /\nnu;i1 S,1m ile {M;iy e. Sep!) 0.006/J E 
s 

AUQUSI 12 0.0077 u 
L 

Auausl 20 0.0077 T 
s 

X1J Weeklv Auousl 5 G.99 '·' 1158 0.0534 5 t/lf\ 0.81 0.007 

A•1r1ust 12 7AO G.O 1168 0.0535 6 56J 0.71 0.005 

August 20 6.99 t.O 1168 0.053•1 5 5JO 0.65 <.001 

AUQUS\ 27 7.19 6.0 1125 0.053·1 0 ·1·16 1.2•1 0.002 

Xl< Auaust 15 7.99 8.0 273 1.2430 ,, 58 0.07 <.001 

x22a Auqu&t 15 7 .78 NIA 1109 Ave! 0.40 (<l! '25'/, ~o!ith ,, 078 0.07 5.000 

X22C M:iln PH at Point ol Discharge 

X23 /\uaust 15 6.64 7.0 3210 1.73 Usec ,, 2520 0.45 0002 
Acldltv 

Alkallnllv mall oH ~.5 oH 8.J 

X26 A1!9_US\ 15 No Sample ... - . . 

ti/A 01t1 not obtained 01 metH m1lruncllon. WEEl{LY MONTllL Y :!NllfllOt~rll tlUAfrl l::HL Y SC./.11 ANflU/\t. 
As lndlc~tcd tn Schedule A ol \'IJ\tr UJC Lli;eiue INB~-001 
All dat1 that Is lndlc1te<l In black h not 11equ!ru11ent DI the Ucenie 

COM/.IENTS; X3 OO'W done downslream of Stevens Recorder in lhe Rose Creek diversion canal and is a combination of now from the Pump-House Pond ancl It~(! p_adia! now from lhc /'J0<th 
Fork ol Rose Creek. 

Syphon discharnc from lhe Polishing Pond (XS) bCQan on August 22. Prior depth sampJiQQ.Q[_!hg_p;:>_D_d[Qdicatc:d zinc concentrations were \'l'Cll "•iltl_iQ_lirp_i~J!:tl!ouse analysis of 
sypon discha1qe vras 0.27 Zn on August 22. 

''--, 
./ 



FARO WATER QUALITY DATA CONTINUED FOR AUGUST 1996 

. .. 
ln-Slt~I. lab us/cm (m) ( rn) ffKJIL NFR rn<Jfl [ mg!L Acidil'L__ 1ngll IT){j/l 

Slln 

;§ 
~...J!!L. Tc1.1~!1, "<:: C~r_lt!ucll~~tt D~f?_lh SVIL ~1ar~ Sol!<!5 Sulphat~-~ ~p11a.J .!!.t,ali!1!IY,_ l\;inlness Crnnncnl' t.lct.:.I!; 

Xi&a Sr.rni /\n111till I r.l.1y fl. Sep! I 

r a I I I s 
X16b E E 5crni f\nm1;il f /k1y !. Scpl I E 

I L I I I E 
X17a z a S1:mi /\111111;11 ( /.l;iy f. Sc:pt I 

0 w I ·1 I A 
X17b M Sr.mi /1111111;11 ( /,J;iy !. S1~pl l T 

E c I ·1 I T 
X 1Ba T R D Semi /\nuu;il ( /.1.1y f. Sr.pl J A 

E a A _j I I -- c 
X19b R s "' Semi /\mmal ( /,\,1y f, Sep! I II 

s s _j I I - E 
X20 Sr.mi 1y111u,1I fl 1,1,1y F.. ScJ[l ) D 

I 
c 

I D n p 

1A N u a ;.r,rni /\1111u.1I f /ol.1v P. 5•! ii I 
T "' n n 

10 E p E Sr.111i J\111111.11 {/,\;iv f, St~ ,, J E 
R II s 

2A M a Sr.mi f\.nnuill 1 M.1v F. Sr.nl I u --
E L L 

'" D E $•:1111 /\111111.1! I l1l.1y F. $<'1•1 I T 
I s s 

' A Semi Annu;il I /Jl.1\• .\ S~p! I 

T ! 
E J . . .. -· - -

~ 
In-Situ L•b u&/cn1 M1/sec. rngfl. NFR mg IL m<J/l Adtiil:L_ ll"l<Jll rng/l. 

Site Date p/j Te1np. °C Conductlv!~ Flow Susp.SoHds Sulphalc UH 1 ·N 12!!_ -4.6f£!t B.J Alka!lnlly Chloride Mcla/s 

R< R w S jQu;irlr.rly !Mar. Juuc. Sept.~ Ol!c: l s 
a A T I E 

R• s T ~ 1011.Hlerlv !Mar, Jun'!. Sent.~ D1~c:) E -
E E 

Ra R I jOuo11tcilv (l,l;ir. Junr:. S'!nl. .\.. Dr.c \ I 
& a c 

RT a N AuQus\ 14 7.50 u 140 0.736 <5 ' <.06 <I 1 75 1.68 p 

A u s 
Ra N A Auoust l·l 7 .27 so 1J5 IHRcq_ <S 7 NIA <1 1 72 NIA 0 -v L A 

R9 I I Auousl 14 7 .J9 so "' NtRco. <S 10 <.05 <1 1 75 1.7& T 
L T A 

R10 y Auqus! 14 7 .2& so "' INR£.'.L <S ' NIA <1 1 75 NIA . 

NIA 0.iit.ii nol obtained 01 meter malfunction. MONTHLY OU/\HTERLY SEl1ll /\Nt-JLIJ\l. 
At indlca!cd In Schedule A of W;1:ter Utt Llccrue IN09-001 
A!I data that Is lndic:ikd In bf:.ick 11 not I requirement of the License 

COMMEtlTS; 

" .. / 



BH SERIES WATER QUALITY DATA AUGUST 1996 
PIEZOMETERS ON THE NORTH FORK OF ROSE CREEK 

I 
- -

ln·Sltu L>b us/cm (ml l I rn l mgll mO'L mO'L Aclditv 

Site Date pH pH Temp. •c Conducllvitv Depth SWL Sul~hatc tHl,·N Alkalin~ pH 4.6 p!l e.J Con11nent1 
-· 

BH1 Augu'l 14 5.96 fVA 7.0 1166 5.16 J.80 "' .;.05 1J) <1 " 
BHl Au~ust 14 6.7 NIA 7.0 507 5.55 4.94 "' <.OS 117 <1 " 
"'" AugU3! 14 J.96 fVA 6.0 2820 J.20 2.66 '" 0.44 <1 16 276 

BH5 Seu11 Anm;;il I M.1y /I. Sl<!pl) 

BH8 S'!rnl l\•111•1'11I1.1:iy & Sip!) 

BH7A Semi /111111;.11 / J.l:iy Ii Sipl) 

BH7D Sr.nu :.11nirl j l.l,1:1 /'. sri11 ! 

DH!l 51.'nLI h11111;al ( /,J,11• i\. St•I I 

DHI Sernl Anmi'1l I /,l;iy & Sjpl I 

BHIOA S'!mi J111111rl I f,l;iy 8 Sip!) 

BHIOB Scu1i /\nnT1l [ /.l:iy R St>1 J 

BHl1 Senn /uuuJ.11 [ 1.1:.y /!. Sel'I \ 
I I 

BHl2A Semi Annu;il f r,1,1y & Si>pl / 
I I 

BH\28 Ser111 /ll11ui;il j r.l:i•: R ~y·pl J 

BH13A Semi.Anflli,11 \ l.l;iy & Srrll J 

Bll13D Semi /11u1ual j lol;•y I\. S-:pl) 
I I 

Bll14A semi l'no•l:il / r.iay & si•111 1 

BH1"B S~1m t>mui;il J t.fay 3 Slpl I 

BH16A semi 11nn1i':i11 t..lay & sr111) 

BHl6B Senu /\111nj'1r [ M;iy I\. Slpt I 

BH1&c S~ml flrn111:il j J.l,1y S. S1•pl J 
I I 

BHl6A senn Armt{'111 Ma;· & s{p1 J 

BH16B Srmi f,nn11'1111.l.ly /\. sr111 \ 

DH16C Semi f,rmu:iJ t J.\a;i I\. Sept) 

I l . - -----··-

NIA Dala not obtained or rneler ruaHuncllon. MONTt!LY QU/IHTEHL Y sEr.11 J\llNU/\L 

As Indicated In Schedule A of Waler Use License IN89--001 

COMMEf/TS: 

All daloi Iha! is Indicated Jn black Is not a requirernenl al !he License 
Analysis of the monthly samples taken at lhe BH 1, 2 and_4. piezometers, hav~in_Q_icate<l some siQnificanl variances in nwnerous parameters q_'{~lhe R?SI several S.!!!!!R.U~fl 

periods. 

'----

-

Metal1 -· 

s 
E 
E 

A 
T 
T 
A 
c 
H 
E 
0 

I 
c 
p 

R 
E 
s 
u 
L 
T 
s 

. --

. _ _,. 
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FARO WATER QUALITY ICP RESULTS FOR AUGUST 1996 

Ci:OTAL {ppm! & I ~U.$0~V~O. IPP~1, I 
l\'CEKL Y 1.101/HIL Y ~110 /.101/Tlt QUARTERLY SE/.\I MlllUAL 

Ao lndlc•l•<I rn ~crudulo A ofW.-iu Uu Uconu UH~4:l1 

),II d.rh 1not h lndl<•hd In libel II nol 1 nqulrtmonl ~1th• tic on .. 

Slit AO AL AS BA BE Bl CA CD \ CO CR cu FE HO LA\MO\Mtl!MD NA Ill p PB s SB SI SR Tl v w Zll 

20.1 1 -<.002 1 <.0051 <.0051 0.002~~1 ... oosl ... 2 ~ ... 0021 .. 11 ... oos1~1~µ1 ... 011 2.osl o.9101 <.0051 "oosl .. _011 0.01 

o.u! ~ ... oos J.s 0.01 ... 002 <t <.oos ~ _QJgf___..i __ ~ <.OJ 2.os o.oaa ... oos .. _005 <.002 

I X2 I <.0:))1 0.05,~ 0 OJ8j 0.004 

Xl 

<.B< 

0051 .:.021 o.02sl <.001 16.9[ .:.0021 <.0051 <.005 ~~ <.B< <.OJ <.01 

0_0101 1.2J~j ... oosJ~~I ... c~n 
!in 

lx.t Auauit & <.OOJ 0.05 O.OJ O.HXI 0.006 <,().( 127.7 0.011 0.015 <,005 

X.t Aunust 20 < OOJ 0.05 O.OJ O.O:IB 0.007 <,04 129 2 0.009 0.012 .. _005 

11 0014 0.36 ~ 

0.02~1 0.111 ... 021 "'.oosl 2s.al 4.Jll <.002, __ 1_1 0029 o.Jo OOJ.__.!!!I .:.OJI 2.2610{41, ... oos, .:.oo5~ 
11 0.0J2 .:J}~ <.02 '~ .:.OJ 2 . ..(5 O . ..CJ4 <.005 .:.005~{ 5 71 ~ 0.00111 0.201 <,021 <.005! 26.6! SAO! <.002 

!Il~!-U'I """I "00'1~~1 5 111 

l
lx.t Au11ust 12 <.OO~ oos ~ ~ o.oos <.04 111.0 o.ocn a.coo "".oos 

~J o.os <.02 0.011 0.006 <.O.( 121.s 0.001 0.001 <.0051 o.ooJ/_QJI~J~j~j___..!2QJ <.002!--zj o.001j_!2!j~j-1!1j~j-...U.Qj~j <.005/ "-0051~1 4 9~ 1 X4 AUQUS\ 27 

f5 August 01 • 21 !tlol Di:1c:inllm{ \.-\ \---\-----1--1--1--1--1--I---\ I 

XS Au Utl 27 <.OOJ 005 <.02 0.081 0.005 <.04 liil.3 <.002 =i <.005, <.0011 0.32~FI JUI~, <.0021---"'I <.005,i!ZI <.021 1591 "OJ1~10.{82F1~1~1~1 
XtO 1'1•N S1·ccmdlA·>11lh J:iu,r.1;.11.l.l .Jul ,Sl·,tJlc"' __ 1------- __ 1--
XII Scrnlfl/uui.115,;111r.lcff.l.1vA Si:r1tl ~ i-- _ 

X12 51'ml1m1111.il.'>..,imr:k 1.1,;v.!,S~nl ----i----'-
X1l Auousl5 <.OO:i 0.05 0.04 0.136 0.007 <,04 167.7 .:.002 .:.005 .:.005 00\ 2.50 .:,02 <OOS Jl.2 fl.74 .:.002 J4 0008 025 <.02 179 <.OJ 67J 0505 0006 <005 <.OJ 00~ 

X13 Aunust 12 <.OOJ 0 05

1

---;;;; 0.100 0 007 <.04 166 2 .:.002 <.005 < 005 ll.0011 2.{4 <.02 <.005 30.fl 6 91 O.OOJ J4 ~ ~ ~ ~ ~ ~~ ~ <,005 <.OJ <.01 
~--i------ ~ ----~ ------~ --~ ------~ 

.:.OOJ <.05 0.02 0.099 0.007 <,04 160.2 <.002 <.005 <.005 0.005 2.4J .:.02 <.005 29.9 8.18 .:.002 JJ 0014 <.04 <.02 172 <.OJ 684 0.{8l .:.005 .:.005 <OJ 001 X13 AUgust 21l 

X ll Augu1t 27 ... ooJ[ o.051 <.021 0.1211 0001 <.04 162.J .:.002 0.006 <.005 <,11112 2.27 .:.02 <.005 31.J 6.58 0.00J J7 <.005 0.07 O,OJ 145~ 7.24 0.491 <.005 <.005 <.OJ 0011 

, :::: l:r:~:--~-::-;-:':'':-:-;·,,;-~.,t,-:I-I"i-I"':-:·:,,k"l=:·-1,·
1

'!-o.,~-·-.~
0

-:~-.1-.·,.-./."-i~-,,··
4

·-1-1-~-:-:·'-+. ,:.:: .~.:: ;;~::. ·.OOl ·ft~~_;~;:~~~~~; ;:!l; ::~~: :::i! :~~ ~:1~;~; ;:~r: ;::;·~J~ ~:~;f J.,~:!. .::::~ ::TI:;.~~: :;:; ... ' O.Ol 

~ 
Xt7B 

s;i~i·Xn·~i-,.~i·S'iri; 1iiJii.i'.t~·& s~·1'~ii .. · :,.:>. ·i·:•;::;: :·· ::;·,f:, ,,._,;-. .:,,, ;F·;, .. ,~c::ir: l~':f.:" ~£::~1~· :~H~~ ·;;.;ii~:_, 1_!;!:(:.'f :1;'-~i~ :::;-~~:"·. ;:~~·f:~!: "!fit=%! !f~{·~::, ~~Iri;:: ·~;;~rt (fi'i::: ::1,if~ ·•I/l:~~ ·~tf!:ii 

s~~1iiiii11:1.;1·s;;~·,;1J·fri~~K~;·,~1i: :·~:<~ >'~'._.:: ~,~:~~ .:·1:i~.,, ·~~>": ~i;,:,· \:.= ·"'~:' ~:·~1•: :,,i,~i :~1~: :~~~:7~ j~~.¥~ t,_,t).:~:: X;\~!'.L ·;:~~'}. ._,::.it,:fi ,;'.c.~~l~ ·:JYJ~; ·?1i'.J .. ?-;~:~;r ·h:;1~: .i;i,;h.~ Ii''!i:~. 

1 :;: :::is::;~~f :;;~:t::~~! m::: ~~'.~I, t,~;; :.::.; ~:~.: :~:: .. ,:~~-;'. ':''.'' .:_., · ~'.~;~: ::~~~ .:~~ ~ff~ ·~:J:.:, ;. ; ; ~ i.; ii ~~ ;; '~:!: ·--
I x22e <.OOJ 0.05 .:.02 O.CH7 0.005 <,04 130.2 0.012 O.Q.10 .:.005 0.0~5 0.15 <.02 <.005 45.0 3.71 0.006 

I xnc M.lln Pit nl Polnl or D!sch:irno I 
1 xn •.ooJI ,o~<I '.~'~' 0~1s .'~' _<n< _0011 0.111 :'."" ,H o~n 0.15 . .'.°' ~~~~i ."1~~1-:"I '" ~~~1",~"l:=I ;~,J~I 

X1S HoSamril6' I -; .. ,::-1~ ,,-· ''· !•:·- ···' ·' •. ·.~ .• •. . • • .• '·. -·- ·~:o ·--1 -·~·-I·- rill!', ·"·1 1·.·.1 '":' 1~ 1·• ~ 

lll 0.1111 "°'~\-12!.~I '·"\ow\~\ <.005\~I uo1 

'--· ''-· 



FARO WATER QUALITY ICP RESULTS CONTINUED FOR AUGUST 1996 
I TOTAL jppm) j & ,--Qii-SQLVEQ-(~-J 

\'/EEY.LY MOllHJLY nm1.101JTH OUfl.ftlEll.LY Sf:MI AllllU.\L 

Ai lndlc3ttd Jn ~hedul1 A o/ \'llhr Uu Llcrnu U!ll<J-001 

All dtU Out h lmllc1ttd In bbck h no\ 1 rtqut11m1n\ or Ou Lice nu 

~i~ AL 1 AS 1 BA 1 BE I m I CA I co I~ CR I cu ! FE ~~ LA I MG I MN I MO µiq NIT " rraT s ~µa !Sl/~--T1]_:_ v rw1z,;~ 
R.t Qu;irl1!1ly (I.far. J11111:, Seri\, 8. Df!c I 

I R5 1au~rle1ly{f.1:ir. J1111e. Sept, & D1~c I 1-----1--/--1----J--/--/--/--/--/--I --•--•--•--•--•--•--•--•--•--•--•--
AS Qu;u!eol • t/.\;11, June Sc1>\ ,\Dec I ~ 

I R7 <.OOJ 0.05 <.02 0.05G 0005 <.04 18.2 <.002 <,005 <.005 0.002 0.22 C,02 <.005 3.6 0.01 <.02 <1 <.005 .:,Q..l <.02 J <.OJ J.SO 0.087 <.005 <005 <,OJ <.01 

AB <.003 0.05 <.02 0.040 <.00\ <.04 16.B <.002 <.005 <.005 <.002 0.23 <.02 <.005 3.5 0.02 ~ ___ 1 ~ ~ ~ ___ J ~ ---1.:.!:! O.OCIO <.005 <.005 --5.:.Ql ~ 
__ R_I __ <.OOl 0.05 <.02 0.039 <.DOI <.04 llLJ <.002 <.005 <.005 <.002 0.14 <.02 <.005 4.0 0.01 .020 <I <.005 <.04 <.02 ___ 3 ~ ~ __!Q1Q ~ ~ ~~ 

RIO <.003 0.05 <.02 O.OS2 <.001 <.04 17.B <.002 <.005 <.005 <.002 0.14 <.02 <.005 3.9 0.01 <.02 <1 <.005 <.04 <.02 3 <.03 3.S6 0.0BB <.005 <.005 <.03 <01 

BHI 

BH2 

Bl« 

<.cml o.osl <.021 o.oool o.cml '·°' · 6G2 0.010 <.oos ·<.oos 0.009 0.01 .·., .• , <.005 16.7 ··'i:sc · ~"' :,:_· •. , 0.025 :•ci:ia ·'0.02 .··::35l·=··o.03l ··o.1n o.,,,, .. ,.oosl <.005 <.oJ · '·" 
<.0031 · · o.051 ·· <.021 ·o.oaol <.001 J .·. <.o4 .· .. a.3 · o.oos .i:.oos '~.oos :..:.002 .: 0.02 .. ,. .. <.Cn ·.<.005 ~:·14) ··.~<.o1 ·'~ .:.0·2 .::;::~~ _. ·o.Oi.i :"'o:fo f.'i.o2 ~'~P-381 ;,.:~:ro1·3;'4:io .riJai ;.<.005 '='<.OOs :rl.03 :, 2.11 

· <.oo~l <11.eeJ-:•·.c.~1 ··Ci.oos.l 'o.cXrd .; ~.O.. i: 10.a .:0.023 · o.Oas <.oos · o.1a3 ·'··o.49 '" <'.02 ·; o 01e ·:i.11.8 :;;'o.il1 ~i=<:o2 :~:t:~·5 .·o·.·639 ~:'~:~ :~;:o.0-4 ;;;i'·tsoJ~~.ro:Osj' itf12 :' o."J,(1 ··<.oo5 :::c.005 .~:<·.oo ~- 1 .a1 

BH5 Stiril Ar1nuiil I M.i\, & s lPi i ~-- l '--~-· :::·;0:1: •. •;:<-.1 i-:Lql·:::''"•:•Hi-.',-1 ·,c:y ... l•}.\oc::: I ••2:1•::• I :-,;;,:I ·f,.,:•, I,;;•·:·~., I'·'''"! 1:::,\:::•;·1:M°" liiWYl•'-\i:i'l: I f\:o,•:, l·fi'm.'i•I ;i:;;.•:l•::;/F l.':fc:·;,, l·:::•cJ•:• I•.:,;;;;::, 1 :.•.:0·' 

.... ,,.,., .• ,,.,, .. ;- ..,, • ii , ··••· ·= .•. ,. ''h"·· "'L'' ... , ....... ,,..... "'''"' , .:···· 1····..., .. 1 ·· ·'''·· 1) '''l··~,,:.,. I "=i''c:" I ~i!i'-l'l":!!:'rs~1~~r'lJ';', ~I ''*'''··1Bi2.rc'·•·, 
BHh. stinl Antiti~i'r 1.111\i a St11t I': ,-:·;' :iF-'..;;;; ~,:i·~.~-: ;Z:5'.h· :• i{·.' ~ \'\·~~ ·-,'.~,:,: .:L'.\:c.· :'::~t:! ·.:;;;f .~ 1.'~·g;:.,: ~;;'.;5j: ,7:~'·f:' ·:'.=-..:~f.l~ !?:[!'.;l ;~!';:;::'! ~ :Jhf,i~f, ':0'.j/"·;;:·p;;•l;!~'i 

.;.'~;:,, :,·,:,;:: <:·W~!· 

i:·:~~·:t: ::,;; •:; ·•::· 

l 
0~~: :::: ~~::'.::: : ~~:y·: ;1~: ·I·,_ ::~;,'., ,~;,:·~:;~~: .. , :, ··'' .· :'.)J::; -.~~' .~~:·: ':;~;:.:·: .. ~:~~;t~-1 ·;~:;~ I~·;::~~-; 1-=;;~~;; I :~:~-i::, I :;r~~~~-1 ·:;"1~:~~ I .. ;:~~:;.1.·:;::;~; I:~~~ I:~~::'.!~ I~::~:~;~ I :~;:~:~:;; 1 ·~;;~*~:!"';~~~:;~~I:~:::~::· 1 :;;'~:~;; r·.· .. ;:~· ;;: I ~~-:~;1.!i I 
BHI lstrn1An11UMiM:iY&.$fU·1F; 

BH10.1 !Semi Annual ! M~Y& sC~t 1··. 

BHIOb s~;ntAii'nu~1· 'j,1~·: fi·sl!'i' 
BH1 I Semi Ahrtuiil i i.litV & S~t>l 1 · 

BH12a IStmlfl.tlnu;il iM;iv&Sitid'' 

BHI 2b IStml AiinU:ir j i.t:w It 5,:11f i ·· 

·::,;.,: 
,, . 

.;.:.::• 

~ '·· 

: ,, ... ,..,, .. ·.: ,:<~: 

·'·"' "'""·~.!:· i-..;:•:· 

. ~.:~.: ":'I'··· ·~· j~i:; 

·'::i -,~.;;:. 

.. _;:-.•:_· '",.,·..::·: 

'·'"':-:·· ~·Li,:· . ~;:~ ... I ;;.~;:.>;; 

:::,;:;J ~\;:~:.~:: =~ ". 

'-Vi'il'}ir-.... ,.;..:.::'· '·!,_.-.. : 
f,•::'11.'F:':· .;, 

. -~.':'": ,,~..- c;,•: ·;:··] ·'::. 

·~...:;, ... .. -:'..'·' . ~ ~-- . 

~1;-~:; ·~,;.:·~, :.:.: :;:·.i:;,).,, ::i~~~~j ~''~~,.I,,,,,,,, I '''1n' ltl:'.~L~~ I ~P~!'.~'~-1 }i!i~;.;· ,1lf•!~Ef 11~,:;:11-: I i:n,~:~ 152'.n-.,:- :+:·d .,,;:•.::: "" !:f:. 

;:!''.f.~,,; I {;_;'ilfr~d .1l~:-"; I,·;~::~,::: ~Jj~;7 .. ::r~:: I 1,-;d!~0i ,~!;'.:~~: .;::~!fi~ i~l!;ii~=~ ... ~<:'::::! ·:o: . .,.,-· . ·-. :i::; .. , . ,~·:· .:;·:.: ·:£:!·'~[ 

•.::•:•.::I"'''" +rf>·~ ..l:i1i,.;, I i.iH1\1~~ r,:ff#;' '•'·1•: 1. i-;.";;'•I ~,n;.t·I ii•!\'.:•< I .:'•Vi· ~::::J:;,;'::;;J.'.".:·;:: I::.,. I,,,,,., I 
~-. ;_;·: •,!,," 

'-';.-,1 ·.q:5· ;;•:·::.;.p.,,,,·q .... ,j::;; i:•o:::;•! l:ffriJ·'· -~~\fl';;! I ~:1 ~.~i·U I j;:.iii;::; .;.1,l_;:,; 
. :·,o .... .~. ··;, .. I .; r:,~=:;1· I -':i'FJ~~- l,·!!~!i?f I ·'.·if.:]~' ~,·r,~t:1.1::;?i'f ·r::H~~:'. ~¥!:f:~, ;;~;;:.:~1 h'·~!h1~· I ·-::;1i;:~.-1 ::,--:jt.r-: ><·1~·.i: (;.:" i.'.i t:~.::r:; 

. ·_,,,, . ·,·•::;:: 1 .... ,.,,,.. ·:~·~i .. ;~:·~i;,,"' l :1.:L.~'.:: ,_ ... ~I. :_:I~;::}'.' 1";;:_~;128~:'''!'''1":*1'='1 •!W.i''l'''''''I'''"''':'~ 
BH\31 IS<!111l An1111:il I Mav f. ~~ii't 1 
"""' 1s;;,;, '"''"''' 1 ;,,,, • ;;o,, .. I:>··'• .1 ·,,,,,I:•:•;•":! .:;,::'· !:,;•: ' I - ::, I • ::' I :-;: : I.:,:., I• •-•J,,.;:c: I c;),c, l::;;f.; k~~J i.;:;;;+;;.,;.I ;;;·,.;. lii•,•A; l~';;;;;J~';~:J•:;·:: I ':;:• I .,;•'':-I.:.;:,:, I .• ,., ' 

;,;,:j:i: ;;o.,t:: ·~-.:: ' '!.:~.I '""~t'-,· .. ·!.•1 ;. .., ... 

,:;: ... +:-

I :::::: ;:~:::::ii ; ~::; ~ ::::! i · --·~ ~ , ... ,,::_ ':·~ .. -_ --.: ·-:,: '~'... ,,,,,, ''.-:_' ··~:~;. :~~;~~ ·;;:;~ '-~:5 ~:;:.:,; :.~;~; ':'.\~: ::i~::· ;;,;'.,;: ;;;:,;'. ,;~;,;,;:- ;:fr~:. ;;ff '.1, :,:'..b:· ~:;;:,! 
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FARO WATER QUALITY DATA 

-- us.Jcm M/S~c:. 

sn. o,,to pll Tornp. 'c Canducuvlty flDW 

--· X2 Seetomber 11 7.91 <.O 144 1 2211 

XJ So[!lombor 11 7.9!1 0.0 '" 1 151l4 

X4 Wookl:t Soelombor J /Iii\ WA '85 OCH1!l 

Seetember O 7.!l!I 00 678 0 (}429 

SeelembN 16 7.CO 8.0 10·12 O.CH29 

Seetombe1 24 7.90 7.0 800 0 ..... 

Seelember JO 1.10 " 899 0.030!1 

X!I Weok!:t Sa<>tembe1 3 ti/A /I/fl 1102 0.0910 

Sel!tembe1 0 7."J'J 9.0 1000 0 0910 

Seelember 16 7.!19 6.5 1064 0.0910 

Ser.\ember 24 "'' 00 687 0 0910 

Seo!embe1 JO 0 05 40 910 0 0910 

XIO s11e1embe1 10 O.OB " 165 LJ.~9 

XII See1ember 9 7.1!1 5.5 1014 0.01&4 

seetembe1 1 o NIA 

Seolember 24 00250 

Scotenibct 30 0 0244 

Xl2 Sce:!embet D 7.1~ 55 1014 0 Ot£..1 

Sce:lember IG l·UA 

See:!cmbe1 24 0 0086 

Soe!cmber 30 00086 

XIJWeokJY: Sce1ember J till\ ti/A 1166 0 0!>34 

St1P:lBmbo1 0 7.29 5.0 1135 0.0~34 

Seetembe1 t 6 7.2G 5.0 1261 O_O~l-1 

Se[!1ember 24 "' 5.0 1a7a 0.0690 

,. Scetember JO WA ll/A II/A O OGQ.1 

Xl4 Sce:lcrnbe1 9 7.73 5.0 "' 2.0l70 

X2213 Scotember 12 WA NIA 1111 Av!! o ~o@: 25'1: 101ld1 

X22C Main Pit al Point of Dlscharoe 

X23 Scotember O 7.13 0.5 mo a.oat 1 

Alkallnl!,t m11lL 

X26 Seotembc1 0 6. I 1 JO HJ lllA 

NIA O~t;a not ob!Jlned or metnr malfunction. 

COMMEllTS; XJ Uow donl! downsl/c;im of S1evens Reco1de1 in lhe Rose Creek diversion canal 
AU o! 1he 1csuUs lor site X\3, September 30 were not obtained due !o a broken sample conlaine1 

m'J/l I/FR mg IL 

Susp. So!ld5 Sulp/1alo 

2 II ,, 
" ,, 
"' 

2 5>0 

<5 561 

<5 "' 
<5 560 ,, 

"' 
1 '"'' ,, 4&1 

<5 "' 
<5 471 

<5 ' 
J 410 

J "' 

' 401 

1 "' 
' "' 
6 '" 

II/A ti/A 

1 H 

<5 2'1 

0 2656 
ACl®J' 

pll~.~r pl! I J 

~ 261 1 ~3~ -

mg IL 

Nfii·tl 

SEPTEMBER 1996 
NORMAL OPERATIONS 

m1111. 

Cyanl<h Melal1 

<.0!1 <.001 

<.0!1 <.OOt s 
020 0 016 E 

O.l!I 0 011 E 

OIJ 0 01~ 

"' "'" A 

0.19 0.0!12 T 

0 <7 0 002 T 

0.23 <.001 A 

0" o.oo:.. c 

020 0 000 " 0 5J 0 002 E 

<.0!1 <.001 0 

044 <.001 

I 

c 
p 

0.44 <_001 

R 

E 

s 
I.JO 0 002 u 

0" <.001 L 

0" <oat T 

052 < _001 s 
ti/A ///,\ 

<.O~ <.001 

I. I I 0.120 

o.~a < 001 

I.JO <:.001 

WEEKLY MONTHLY 2ND MOtlTll QUARTERLY SEMJ ANtlUAL 
Ao Jndk1l1d In Schodul• A ofWol•f U1t Lkf11u ltlii-OOI 
All <1111 that h llldk11ul In bhcl< h not 1 uqu!tountnl of lt1e Lkon .. 

The guattNly bioassay samples taken at Siles XS and XIJ on Seplenbe1 24 both f£ePo"'"""dc>0-'-100%=o..<'""""""'". ~I-----------------------------
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BH s,::RJES WATER QUALITY DATA SEPTEMBER 1996 
PIFZOMETE 

ln·Sllu Lob us/cm {Ill) ( 1n) 1ng/L 1ng/L mg/L Aciditv 

Siie Dale nH pfj TenlD. "C ConductlvHk DeP.ih SWL Sulnhate NH3-N Alkalinitv DH 4.5 PH 8.3 ConHnenls Melals 
llHt Scplombo1 12 6.H NIA /.U 116 -5~ •.19 16< <.05 11 r <1 ~ 

5 
BH2 Sop'.e111bor 12 6.52 NIA 4.6 567 -s:ss 4.94 162 <.05 106 <1 30 E 

----- E 
BH4 Scplombor 12 -rn 5.00 6.0 2820 3.20 2.55 214 <.05 19 17 266 

A 
BH5 Sopfombcl 12 5.53 NIA 3.5 575 8.33 2.70 184 <.05 160 <1 279 T 

T 
BH6 Scplombct 25 6.09 6.35 4.5 451 6.55 3.43 125 <.05 82 <1 43 Vory 'lilly ~nd orange Jn colo1. A 

~·----
c 

BH7A Scptcmbo1 15 ~ 7.16 3.5 216 9.00 5.33 34 <.05 99 <1 30 Very ,1111y •ml 01~n:io 111 cok>1. H 
E 

BH7B September 25 NIA 7.22 4.0 23•1 6.78 5.63 15 <.05 118 ·--<-1 32 P1oblem pll motor. About H1 e Inell sluu ol "D 
01~nuc colored S~l (!UUl!!Cd ltom (ubO 

BHB Seple1nbe1 25 ·1.7•1 2.70 4.5 8300 20.90 16.61 2656 0.05 <5 353 1470 I 
c ---------8H9 Sopti:nber 25 NIT NIT tlo SVVL t;i~en ( 1eio n 1111c1111n~) p 

---- Unablo to 1;i!~c w.i1e1 <0ne1 10 m1n pump•ns 

BH10A Scp!~n1bc125 ---s:TY 6.67 3.5 611 34.17 NIT 226 <.05 197 <1 21 /lo SWL tak~n {J~.2 n I fflch (llH) Tub~lll R 

------ -·- ~napped ort dutln9.~El:!g E 
BffiOij Soplumbei 25 --mA 7.10 4.0 8·17 52.92 HIT 247 <.05 333 <1 620 l/o SYIL l~kon (52 ~2 It 1 Inch l111c) 2 n luLl.>1111,1 5 

1napped oU during pumping Sno oumoo(J div u -----
BH11 Scpl.mbor 25 Unable lo 1a110 w.J.lc1. no Hlllfllu L 

T 
~---BH12A Scp!cmboi 25 7.29 7 .86 3.1 1080 2.85 2.39 536 <.05 197 <1 18 s 

BH12B 5ep1~mbol 25 7.31 7.80 2.7 1020 8.05 2.45 466 <.05 227 <I 17 

------BH13A Sopl<'mbcl 27 3.6·1 3.50 Tutnng m111mg llcwono lrutalled. 
M1ruma1 w;ilc1 no nmoJu 

ITTITT1i Scplombc1 21 7.01 7.62 2.5 990 4.25 2.76 364 <.05 95 <1 24 Tut))l\0 n11n1ng. ll<tw one ~111all~d 
Vcrv 11Jt 

BH14A Scplombol 25 6.92 7.53 3.3 1498 6.22 3.02 863 <.05 316 ___ <_1 41 

BH14B Scplcmbct 25 7.03 7.47 3.1 1560 10.00 J.64 732 <.OS 3•1'1 <1 51 

BH15A Scplombcr 25 NIA Unable Lo 1aise w.ilut. tlo 'ample tak~n I/om 

lublno 

BH16B Scplcmbcl 25 NIA Thi' lrte disUoycd 

BH15C Scptombt1r 25 NIA Tubing vtHy hoav1. "«Jl~r poaillly ropoiu 
bc1klo lube Unable to olltiln ump10 

BH16A Scp!cmllc1 25 NIA Unable lo tolH w1!ot, POHlllly 11111 ltOtoJ\, 

BH16B Soptcrnbc1 25 IUA Unilllo lo ral1c uJL~I. Poa1bly ,1111 /1oton. 

BH16C September 25 NIA U1Htilo lo 111$6 vnto1. Pon1b!y s1i11 ltOlen. 

NIA Data net obtained or meter rnalfunclion. MONTHLY QUARTERLY SEMIANNUAL 
A$ lndkahd In Schedule A of Waler Lht Uc en a 11189--001 
All data \hath lndlcated lrl black h not a rcqulrcmt11I ol llu LlcooH 

COMMENTS; 
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,_ ·---
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BH SERIES WATER QUALITY DATA OCTOBER 199G 
PIEZOMETERS ON THE NORTH FORK OF ROSE CREEK 

Sito Dato 
~s~rr c 0 er i'.:'1 

BH2 October 24 

Molal a 

Tl-Sit·~ Lab us/crn Frn} ( rn ) - /~;g/L n1g/L nio/L Acl~ll • 

pH pH Tomp. 'c Conclnctlvllr Doplh. SWL Snll'!<.alo Wl3-N Alkalinity_~ H 8.l Corncnonls 
b.st· -,;i,,. NIA 492 s:-rn -urA-- 111 -rlTA ---r4s- <f .rr Nol tinouuh !llfllplu for CN un<J /l!tJ. 

----------- -- -- ~ -- NIA 472 <.05 122 <1 33 I 
s 
E 
E 

-1m:rl6c1obcc 24 1~1-rllA <1 14 251 

Effi5]Scrnl Annual {May & Sept) 
I I 

BHS\Sornl Annual {May &-Sept I 
I I 

-OH7A IS01nl Annual (May & Sept) 
I I 

-BH78[So111I Annual ( M;iy & So pt j 
I I 

BHBlScml Annual {May & Sept) I I t-.:;r;: 

..... , ................ l(May&~ I I .,~I I I I 1--1 1--------------l 

-·· .•.. , ............... ./ 11.1oy 1..lsopn-1 I 1~,1--1 I 1---1--1--1 I 
I I 

BR10!3 San1i Annual (May & Sept) 

'
1
liHff Soml Annnal{T.lay &~CP<JI I 1---1--1 I 1--1--1 I 

;--;=;-!---! I I t---1---1--------------

I I 
..... ,,,2/i..Sonl!Anf\Ual(May&Scpl) r I l .,ni::f--f I I 1--1--1 

'-"'''"'.., 1 '-'u""'"'"""~(MayS.J~\ I \ n,.,,,..j--~\ \ \ \ 1--J I 
I I 

BHT:fA Sorn\ Annual { May-K Sopt) 

me Sorn! Annual (May & ISO'j)t)! I I 

1-~-~I ~~l__I I I ~·. ,..,.\ So111I Annual (May & So pt) ~l---J I I I f I I 
. L___J __ · ·---

-· ... B Sotlll Annual (May & Sept) I I 1~1--f I I 1---1 I I 
I I 

BlTfSAIScnd Annual {May & Sept) 

I I 
BH158 So1n Annual ( Mny & Sopr) 

llHHc Soml Annual I May &Jsopn-1 I I I I I 1--1--1 I 

·-~-'__J BlITGA So1nl Annual (May & ~ 

~rmo ==-:=l(M-oy&:scpl 
1 1' I 1=1-1 I I 1-1-1 

OfffGC Soni! Annual (May & Sopt) --- <--------------
! I 

NIA On la not obtained or motor malfunct!on. MONTHLY QUARTERLY SEMI ANNUAL 
Aa Jnd!catod In Schodulo A of Wator Uao Ltco1ae l/169·-001 
All data that 15 lmJJcalod In black 15 not a 1oqufrnmonl of thu llconao 

COMMENTS; 
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FARO WATEH QUALITY ICP RESULTS FOR OCTOBER 1996 

~AL (ppm) & ( OJSSOLVEO (pp~\O \"1EC!KLY MOHTHLY 2t1DMOIHll QUAHTEHLY SEt.llAUtlUAL 
Al lndlCOU<l 111 Sch•duJo A o/ Walu u. • Ucon•• 11111-001 
AU •hto u .. 110 lndl"tul ln black h no!• uqulnmrnl ol u .. lkonoo 

Sllt AO Al AS DA OE 01 CA co co CR cu FE 110 LA MG MN MO llA Ill p PB s so " SR Tl v w "' 
" <_OOJ ~ ~ 0.075 0.005 <:.04 29.5 <.002 <.005 <.005 0.0(9 0.27 <,02 <.005 _u ~ < 002 ' <.005 < 01 ~ 

__ 5 
~ _;_Q<! Q_ \.14 <.005 ~ <OJ O.Oi 

Xl <.003 . 0 05 ~ 0 070 <.001 <.Q.I 27.0 <.002 <.005 < 005 0.027 0" ~ <.005 _u ~ <.002 ' <.005 <.Q.I < 02 __ 5 
~ ~ ..Q1.!! ~ < 005 <.OJ 0.01 

~ -X( Ott 7 <.OOJ -~ .....sQ! 0 070 0.000 ~ 1.\2.G <.002 O.OOll .;_005 0.009 0.15 .:.02 <.005 -1B ~ <.002 __ ,_o 0 000 -2J1 ~ ~ _!:Q! ---2..Q J!..:!11 <.005 <.005 <OJ ' " 
X( Oct U <.OOJ 005 <.02 0 051 0 007 <.0-1 IJCJ.6 0002 0 020 < 005 D.OJ2 0.11 <.02 <.005 -2li ____i2Q <.002 --" 0.016 _Q_1l ~ ___!}! ~ -1.il O<tl-0 <.005 < 005 <OJ OJO -- - ------------ --
X40ct2t <.OOJ 005 <.02 0 051 0.(XJ.I <.Q.I 143.8 0000 0.040 <.005 0.032 0.45 <.02 <.005 J0.5 5-45 <.002 ~ 0037 __QjQ __fl_!g __!!?. <.OJ 27J 0 40J <.005 < 005 <.OJ "' ·-------- -
x~ Oct 29 <.OOJ -~ ~ 0.07-1 0.005 ~ IJ.l.3 ~ ~ <.005 0.028 1.25 ~ <.005 ~ --2.!Q <,002 __ ,_, ...Q.Q!.Q _Q2I ~ _!§.:! ~ ....1.!1 -2.:!Q!! <.005 <.005 <OJ "' X4 Oct 1 <.OOJ - 0 05 ~ """ 0 OOJ ---5.:.Qi ~ ~ <.005 <.005 o.oos 0 2J < 02 ~ __fil __!11 < 002 _E ~ ~ ~ ~ ~ __i:Q ~ ~ <.005 <.OJ 0. LO 

X5 Ocl 14 <.OOJ - 0.05 ~ ~ 0 000 ---5.:.Qi 143.2 <.002 0.014 <.005 0.026 O. lB <.02 < 005 25.2 4.53 <.0()2 " <.005 0.11 <.02 IJ5 <.OJ ~ 0.-151 <.005 <.005 <.OJ 0. 20 

X5 Del 11 <.OOJ 005 <.02 0.005 0.005 <.Q.I 152.B <.002 0.027 <.005 0.038 0.-IJ <.02 <.005 28.0 5 OS <.002 J8 OOIJ 0.2J ~ ~ ~ -1.B 0 405 ~ ~ <OJ 
' 70 

X.S Od 29 <.OOJ ~ _QE ~ ..£.22:' ~ 135.2 0 002 0 017 < 005 0 025 0.65 <.02 ~ -1:!1. ~ . <.002 _E ~ ~ <.02 -E!! ~ ~ J!..11~ ~ < 005 <OJ 0.22 

XiO <.OOJ 005 <.02 0 0-IG < 001 < °' ~ < 001 <.005 < 005 O.OH o oa ~ <.005 _QJ! ~ <.002 
__ , 

-:.005 ~ ~ 
__ 5 
~ _:Ll1 ___QJfl ~ <.005 <OJ o.oa 

Xl1 Sunl Annu,11 Mh• & Sent I ------ --------------------------
X1l !hml Af'lllJll /.\JV&. Soni I - --~ -- --------------------------

XU Oct 1 <.OOJ -~ ~ 0.190 0 000 ~ ...ill1. <.0()2 <.005 <.005 <.002 0 00 <.02 <.005 .-1.!J. ~ < 002 _22 <.005 ~ < o: ~ ~ ----2l!! ~ < 005 <.005 ~~ 0 Oi 

X 1J Ocl1U < OOJ 005 <.02 0.130 0 007 ~ 185.7 < 002 
~ 

0.028 <.005 0.028 2.52 ~ <.005 J.l.l 7.61 <.002 __£ 0.007 ----92:! ~ ~ ~ _!!A? 0.557 ~ <.005 <.OJ '07 
X1l0ct21 < OOJ ____!l.05 ~ J!.0!.!! ~ ~ 15-1.2 ~ 0.025 <.005 O.Ol.t 2 00 < 02 <.005 20.J 6.4J <.002 44 0 000 __QJQ ~ ----1l! _!:.Q1 _E!)_ 0.470 <.005 <.005 <OJ OOl 

Xl3 Ckl 29 <.OOJ 005 <.02 0.IJO 0 000 <.0-1 161.0 <,002 0 01-1 <.005 0.027 J.55 <.02 <.005 ~ _llB <.002 __£ <.005 _lli ~ ___!lQ ~ --2.2Q OAOO <.005 < 005 <.OJ 007 -
XU <,OOJ 005 <.02 0.071 O.OOJ <.O·l ~ <.002 <.005 <.005 O.OJO 0.64 <.02 <.005 12.60 1.-14 <.002 13 <.005 ~ ~ _2;! ~ _iJQ. 0 2JO < 005 <.005 ~ --~ 
Xl5A Sur-J Annu1l Sti~l1 !M•t & Se~l! ---- - --~ ~ ----------
xuo 61n'l Annu1l 61n'l(lh /M1v & Sa on - - ---- - ----------------
Xl7A Semi A1111u1I S1~>lt lMav & Seoll - --------------------------------------
x 170 !lln'l Annual St~llt (Mlt & Sa~l! -------- - - ----------------
XUA Semi Anmul S1n-.cilt IM1v & S!Dll ,_ -- - -- - --~ ------ - ------------
xua .Stn-l Annu•I 81fl'(1l1 (M1v & SepJL - ------------~ ------------------ - ----------------
XII 511nl Annual St!!:£1t JM•t & Sael) - ---------------------------- ------------------
X20 6111-l Annual 61~h {M•t & Se~I! ---- ---------- - ---- ------------

XllA 81ml Annutl 81n:;:1h fM•t & 6ee_IL -------- -------------------------- --
X110 S1n-J Annuil 6111::11lt (M•t & Sae_IL ------ -- - -- --,___ --
X11C Stn'l Annual 81rniih {M1v & Sanl\ --,___ ------ - ------------------xna ~>.o5I <.02 o o:l7 o 00-1 <.Q.I 128.9 ___Q,£! 0.0-lJ <.005 0.0{7 0" ~ < 005 __i1! _Bl! 0.010 _E 0 077 ..._Q1Q_ -!E ~ ~ 2 05 ...Q1i!_ _Q.Q!! <.005 <.Ol J.Jl 

xnc Main Pit a' Point or o;rhargo ---------- ---------- ----------------------
X2l < ooJI o 01 <.02 o 099 0 018 <.04 531.6 0.22 J!1.S < 005 0.0{9 0.06 ~ ~ ~ ~ ~ _.el ..!@2 ~ ~ ~ ~ __!£ 3 03[) 0 012 0000 <_0] 24.1 g 

X2{A 8u1-l An11u1151~1l1 !IAtt & Sa11tl - ------ - --
x2.ie Strnl Anmul 81-~11 M1v & Soni\ - ----- ----------------------
X2~C S111-J Annual S1n~h jM•.t!.!!P.!L --~ -- ------------------------------

~_o __ Stml Anrl•!•I S1n1ilt (hhr & See!!_ 
~ ---- - --------------,_ 

Xl6A S&inl J..nn.ul Stn:!£:1• j'-'•r & seer! --,__ ---- - ------------------------
X250 Stml Annutl S1rtV1lt IM1v & Senl1 ---- ----------------------
X28 o.02J I o.a.i O.OJI o.oa2! O.OU <.04 .(.(6.1 0.0J2 0.69& 0.01~ 0.0l I ~5.99 <.02 0.0H 16&.i 12.6{ 0.0{1.{ " 1.1~& 0.12 o.oa '" 0.10 7.2J 2A08 0.016 0.022 <.03 66.80 



FARO WATER QUALITY ICP RESULTS CONTINUED FOR OCTOBER 1996 

I TOTAL (ppm) I & ! DISSOLVED (pinn) j \l'JEEKLY UiOHTllLY 2HO MO!ITll QUAHTEHLY SEMI AllHUAL 
Ao lndlc•lod Jn &chulul• A ol W1lu U11 llcon10 l/llJ-(101 
AU dlh Hul ll lndlcolod In Ll1c~ II n.:.I t 1oqulru11111I ol tho llcon11 

Slh AO I AL I AS I BA I OE 01 CA CD CD CR cu ...LL llG LA MG MH MO I/A Ill p PD s so SI SR TI v w VI 
Quartorlv !Mar Jun& Sogl 1 & CMc } - ,_ 

"' I--------------- - ----I--------------------------
"' Oturtody !Mar, Juno, Sopl, & Doc) ----- -- ---I- I---RB auarterlv !Mu Jun&, Sent & Dec - ---- -----Quartorlv !Mar Jun& Sent. & Doc --f-
R7 -"' <.0031 0.06 <.02 0.039 <.001 <.04 23.8 <.002 <.006 <.006 0.025 0.40 <.02 <.006 ... 0.04 <.002 ' ~ ~ ~ 

__ , <.OJ --..!.!! 0.114 <.OOli <.OOli ~ ~ - 250 -"' <.OOJI O.Oli <.02 0.043 <.001 ~ <.002 <.006 <.006 0.022 0.31 <.02 <.005 1.0 ~ ~ --· <.006 ~ _s.Q1 --' ~ _ii! 0.123 <.006 <.OOli ~ ~ - 0.059 <.001 
,_ 

<.002 RIO <.OOJ I O.Oli <.02 <.04 21.1 <.006 <.006 0.036 0.1J 0.02 <.005 .., 0.02 <.002 ' <.OOli <.04 <.02 2 <.03 li.87 0.134 <.006 <.OOli <.OJ 0.03 

BHI <,OOJt O.UI <.021 O.Olili 0.002 ~ __!g <.002 0.010 <.006 0.008 o. u <.02 <.005 14.7 1.13 <.002 10 0.00li <.O.t ·~ ___!! <.03 -1.!i 0.301i <.005 <.OOli ~ 0.81 
0112 <,0031 0.06 <.02 0.1.tli 0.003 ~ ...!!!:.! ~ <.OOli <.006 ~ _ti! ~ <.00& 41.0 0.10 <.002 10 0.108 OTt ~ _!!1 <.O! ~ 0.869 <.006 <.DDli ~ 12.21 
BH.t <.0031 2.091 <.02 0.056 0.008 <.04 120.0 0.021 0.111 <.OOli 0.029 0.18 <.02 <.006 21.8 1. 11 <.002 ' 0.122 0.22 0.03 1" <.03 _!d! 0.6Hi <,006 <.006 ~ _!QJ1 
Biiii Semi Annual {Ma)'.&. Soet} ------ ---- -- ----- -- ----B!IB Semi Annual {IA•)'.&. Sopt 1_ ------- --------I---I---------OH7A Samf Annual { Mly & Se et L 

I- - -Bll70 Som] Annual! Ml)'. & so et L -BHll Soml A1111u1l I Mav & Soot J - ,_ ,_ -Ill\& Soml Annual {May & St pl I -----,_ ---- - ----------,_ -------
BlllOA Semi Annual I Ma)'. & Segt I -----
IlHIOB Stml An11u1l I Mlv & Soll[ I ---- - -----
01111 Somr Annu1I { Mty & Sept J ---- -----f--- - -------------------lll\12A Semi Annual! Mlv & Sent) ,_ ------ -------- - ---- -------

BH\2B Son1t Annual {May & Sop!! 
I---- -- - ------------ - -- ---BllllA Semi Annual! May & Sep!). --- - --f- --------I------- - -- ---

BHllO Semi Annuil J Ml:t & Soet J. -------------- -- - ------- ------- ------ ---OHl4A Semi Annual f Mt:t & Soel J --- ---- -------- -- ---- -Btl14B Semi Annual {Ml)'. & So.1!!1 -- ,_ --- - -- - ------------ - -----
OH15A Soml Annual I Mav & Soni!~ ,_ 1- ---- ----- ,_ -- - -- ---DH15D Semi A1mu1l j Mt)'. & Sep! l - ~ -- ---------B!ll5C Semi Am1111l j Ml)'. & Sept I 

f--- --- ----- ----~ -------OllUA Stml Annu111 Mlv & Se11t l -- ----,-----I------------------BlllSB Soml Annual f Mav & Sent l - ------------------- -- ---------- ---- -----
EH!t6C Semi Annual Mav & Sont ! 

-- - -- I---

lA Saml Annual\ M1y & So pt) -----f--- --------I---I- - -- ---- ---- -----§ 10 Semi Annual j Ml)'. & Sopt l,__ 
2A Semi Annual Mav & Soni I - - --------- - -----
20 Soml Annual {Ma)'. & Sop! J 

,_ -----
- ----- - - - ,_ -----

J Soml Annual {Ml}' & So et) 

011.11 Semi A11nu1I ! May & Soe1 j - -- - -------------OB-7 Semi An11111I (Ma)'. & Sert J ---- ---- - -------- - -----------------
ill·llA Semi Annual I Ma)'. & So11l l -- f- --- I--------- - ------I--- ---911-80 Semi Annual f Mav & Seo! --- - --f- -- - ------ - -----------------

PSI..( SllALLOl'I Soml Annual! May & Sop!!. ,_ --,_ --· --- - ----- -------------------- ---PSl-1 DEEr Soml Annual May & So11t) 
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FARO WATER QUALITY DATA 

us/cm 

Silo Data pH Tomp. °C Conductivity 

X2 Noveniie1 21 7.4-l 0 202 

XJ Noverrber 20 8.20 0 177 

X.t ~\loo~)'___ Noven'ber 4 H/A NIA 934 

Novenber 12 7.50 0 997 

Noven'ber 20 7.61 0 893 

XS W.:.okJy Noverrber 4 7 .71 0 997 

Novenber 12 7 .JJ 0 %1 

Noveniler 20 7 .50 0 954 

t~veniier 25 7.13 0 947 

XIO Novenile1 21 1;,·cr1· Svcu1al .',\JJ1tt1 1J.,,, f,\11 1,\,1· Jul)· ~.,pl /I..,,. I 

X11 Noven'ber 4 /,\onthlv Flow & Send Aru1u.:i! Sarnplt1 (t,by & Sept) 

Noven'bcr 12 

November 20 

Noveniie1 25 

Xl2 Novenilcr 4 M::iuthly Flow .S. Sumi Annual Sarnpk (l,\1y S. Sep!) -
Nove1nbe1 12 

Noveniler 20 

l.Joventrer 25 --
X1J \\li:rokb Nove11ile1 4 7,37 0 1164 

Noventrer 12 7.-19 0 1098 

Noven"be1 20 7 -~1 0 999 

t.JovcrrOer 25 7.17 0 773 

X1' t.Joveniie1 20 7.60 0 ' 605 

X228 /.Jovenlber 21 1.51 2.0 1038 --
X22C /.\1h1 PH ;ii Po"1nt o/ Dlscharc1e 

X2J Noven'bet 21 7 .17 0 5956 

Alkallnltv mnll 

X2B t~ovember 21 llut prnr1pinu 

NIA OJ la not obtalnod or motor malfuncllon. 

COM\£NTS; ~phon d1schi11qe d1Sconlinued a! site X4 on !he alternoon of November 20 

-

M11Soc. 

Flow 

NIA 

NIA 

O_OJ 1 

0 028 

0.024 

0 070 

0 070 

0 .070 

0.070 

0 020 

0 020 

0 020 

0 020 

0.008 

0 008 

0008 

0 008 

0.053 

0.053 

0 061 

0.052 

Coi1tinuou~ 

Avu 0 ~O t<I' ~5~ rnltll~ 

1.5 U:;(IC 

mg/l ~IFR m{)ll 

Suap. Sollda Sulphato 

<5 27 

<5 21 

<5 "' 
..:!; 531 

<5 550 

<5 "' 
<5 "" 
<5 ~09 

.:5 469 

' 5o; 

<5 "' 
' .\'J8 

<5 '°' 
<5 268 

,5 "' 
<S 2684 

AcJC!!.!t._ 

----;;;ul '" 8 l 

WEEKLY MONTHLY 

moll 

NHi· U 

NOVEMBER 1996 
NORMAL OPERATIONS 

mUfL 

Cy;u1hJQ Mul<ill 

0.01 <.001 

0.02 (.001 s 
0.19 0.06!.! E 

0 12 0.05·1 E 

0. 12 0 Q)~ 

0 25 <.001 T 

0.:,>1 0.007 A 

0.02 ( .001 c 
0.23 <.001 H 

D 

I 

c 
p 

R 

E 

s 
0.67 0 005 u 

0.45 0 015 L 

050 <.001 T 

U.55 0.006 s 
0.17 <.00\ 

0.82 1 060 

0.20 < 001 

:'ND f.l(H/ I IJ QUARTERLY SEMI ANNUAL 
A, lndlc.:ited In Sch11du!11 A ol W~tar Un Llccnu 11189--001 

AU d~t;i th;it l& lndJcat11d Jn bl~ck h not~ 1<1qulrornont of tho Llcon•d 
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BH SERIES WATER QUALITY DATA NOVEMBER 1996 
PIEZOMETERS ON THE ~/ORTH FORK OF ROSE CREEK 

In-Situ Lob us/crn {111) ( rn) mgJL m{}ll mull Aclc'fuy__ 

Sito Dato pH pH Tamp. °C Conductivity Doplh SWL Sulphato NH3-H Alkalinity pH 4.5 pH 8.3 Commonls Mutula 
13H1 November 21 Frozen 

s 
BH2 November 21 Frei.en E 

E 
~ Nov-(;nber 21 Frozen 

A 
BH5 Se111i Annual (May & Sept) 6.33 T 

·1 J T 
BH6 Semi Annual ( M;iy & Sept) 6.55 A 

·1 I c 
BH7A Somi Annual ({'lay & Sf pt) 9 00 H 

E 
BH78 Semi Annual ({"'tay & SJ pt) 6.78 D 

BHB Semi Annual { M3y & Sept] 20 90 I 
I I c 

BH9 Sorn. Annual lt1ay & Sjpl) NIT p 

BH10A Semi Annual ( M;:iy & Sept) 34.17 R 
·1 L_ ,, __ E 

BH10B Semi Annual ( rv'1ay & S!!pl) 52.92 s 
I I u 

BH11 Sem Annual {{''1ay & Srpl) L 
T 

BH12A Se111 Annual ( M:iy & Sept) 2.85 s 
I I 

BH12B Somi Annual (tlay & Sf pt J 8.05 

8H13A Scm ArHnwl (IMay & Si pt) 3.64 

BH138 Se1w Annual ( M.'.ly & Sept) 4.25 
I I 

BH14A Scrrn Annu.:il ( M::iy & Sept) 
'1 I 

6.22 

BH148 Scm: Annu::it ( M.:iy & Sept) 10.00 
·1 I 

BH15A Semi Annual { M;iy & Sept) 
I I 

BH158 Semi Annual {May & Sept) 
·1 L 

BH1SC Sc111i Annu.:it (May & Sept) 
·1 I 

BH16A Somi Annu.:iJ (May & Si!pt) 
I I 

BH168 Semi Annual (May & Sept) 
·1 I ----BH16C Sc111i Annual (May & Sept J 
I _ I ... 

NIA Data not obtalnod or motor 111alfuncllon. MOHTllLY QUAHTEHLY SEMI ANNUAL 
As Jndlcatod In Schedult1 A al \VJter Uao Llconso IN89-00I 
All data that Is Jndlcatod 111 UJack Is not a roqulromunt of thu Ucuni(I 

COMMENTS; 
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FARO WATER QUALITY ICP RESULTS FOR NOVEMBER 1996 

l TOTAL (ppm) l t. lDl8SOLVEO {ppm) l WEEKLY MONTllLY :11v11.u1n11 QUA/HERL'!' S(r.il AtltlUAL 
A• k1dk:1t1d k> SchtduLt A ol Wllu U.o Lk:1nu lllal-401 
Al d1\1 lhd w k1dk:at1d kl bL&c~ lo noL • '"'l"~""'""C or lta Llc.onu 

Site AG l AL I AS I BA I BE Bl CA CO[CO!CR cu FE I HG I LA I MG I MN I MO l NA NI p PB ' SB SI SR Tl v w ZN 

__ x_2 ___ «JOJ <.os __ ,_QL<!_Ql-'-"'! <"' '°-' ~i ~ < 005 < 002 020 -'21 -'-llQl ----'2 o"' ~I 2 < 005 <"' ---'.Q1 __ 5 < oJ ---lll QJ.11 ~Q.o2 _::_~ _ ~QJ ____ Q QU 

_x_J __ ~.1 <.OS ~ 0 05~ < 001 < 04 ----1§..2 < 002 ~ < 005 < 002 0 14 _::_Ql_ ~ _H 0 OJ ~ I ~ < 04 _::_Ql_ __ 6 - <OJ -2...QQ .Q..ill ~~ ~@ ~~ ___ o Q:! 
X.t Nov .t < OOJ ~ <.02 _!?.o.Ol.§ ~ <.04 138 8 ~ 0 01 < 005 0 009 0 22 _::_Ql_ < 005 -12.Q ___ill < 002 __ 1_9 0 016 ~ _::_Ql_ ~ ~ __1jl ..Q.ill _::_00_2_ < 005 -~Q~ ___ _?.___~ 

_M____Nov 12 ~ o 05 ~ _QJ!~ 0010 ~ __!J5.9 0.005 ..Q..Qll < 005 o 010 o 27 _::_Ql_ < 005 --12...§. 211 < 002 __ 1_9 < 005 ~~......ill~ _2?§ ~.!!l ~005 _-;..QOS ~J!~ ---L~l 

-~!....":!~~ _-:...QO.l: <.05 ~l _Q_~ J!~ ~ ____LJ§.1 O OD~ o 014 ~QQ~ --~Q..5 _l_§ ~ < 00? _ _lU .....U? < 002 _!1 o 024 _Q_OQ ~~ _El _<JP _!_ 45 Q .\..~ 5_Q9§ < 005 ~OJ ___ i~!> 

~..l!~JL _<..QJ_] ~ -2..f!l. .Q_0.3:§ o 006 ~ _!.'.!.l!J_ _::_~. _Q.Q!.! _::_QQ5 0.009 o 45 ~ < 005 -111 5 89 ~ _.:!1: _::_OQ? _QJ._! -~Ql ......._ill ~J!J: __:!.!>..~ _Q..:!.!!_~ -~? ~l?Q~ 

-~L!!f!.'!J__Q_ . < OOJ ~~ ~l _q O!l J!.._QQ§ <.04 __!ill < 002_ ..Q_QQ~ O 005 o.OO! _Q2? ~ < 005 ~ -2..~! < 002 .__lZ _Q 024 ~O:! ~1 __ @ -~Q_~ _lZ~ .Q.1~1 -5..QQ~ -~-90.? =~f:I~=~ ;_~ 
....__X~.1!'?.:!... -L..._ _:__ OOJ ....J!.fil ~ QJ!.J_~ 0 005 ~ _144 O 2-QQ_~ ~ < ODS o.006 0 40 ~ <.005 _ill~5 52~002 -----1?. _<.005 __::_Qi ~ ~ ~~ ......i.1§_ J!..:!:!9: < OO? ~~ 

,_.!.U~ <.OOJ o 05 < 02 o 1!32 o 008 <.04 140 5 < 002 <.005 < 005 0.005 o 47 ~ < 005 ....111_ -2..Q < oos_ ~ ~ _sQ:! ~Ql _!_§Q ~<!.~ __]__11 O 447 ~OQ~ .~.?1-.::.Q~1---Q_!1 
ill_:: .... , s ... ,,.n ~c ... u. •J·"' ··~" k\•) J•;l'. s. 1,,

1 
•~ .. 1 __________________________________ ------

__ Xt_t __ ~eml Annual! 1.1Jy 1 Se!.1.L....___ __ ___ ___ ___ _ ___________________________________ ·-~ _____ ---l----···--
__ X_t2 __ Semi Annuli~& See!~ __ ---·____ ----________________ --· ______ -·- ---

X1J Nov.t <OOJ 005 <02 0102 0005 <~ 1560 <002 0005 <005 0007 212 <02 <005 J09 79---1 <002 50 <005 <(}.! '-Ill 159 <OJ 685 0497 <005 <005 <OJ 

..! 13-/;v 12 ~w~I o Q?j-< 01[~ -~ 001 "'01 1s1~ "'002 o 015 "'005 o ooa ;:-;; <.02 ~oo5 29 ~ s sa < ~~ --~ -;~~ "'o.i ~~:; --~ ~-~-_Q] ~:~ Q_j94 -~~;;_;~ ~~S -~~9; <_OJ 

!t_!t! 
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FARO WATER QUALITY ICP RESULTS CONTINUED FOR NOVEMBER 1996 
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ANV1, .<ANGE MINING CORPORATION 

FARO WATER QUALITY OATA FOR DECEMBER 1996 
NORMAL OPERATIONS 

STATION: X2, N Fork of Rose Creek u/s of mine access road 
PH-F TEMP COND-L FLOW TSS NH3-N CN-T 

_g9_~El-.- JJ.f:!__LJf1.il_ ___ deg_(; ______ [J§~~rn ____ m3/sec. _ mg/L 
S04-T 
mg/L 

13 
mg/L . mg/L 

Dec-19-96 7.4 o 274 6 0.11 <.001 

STATION: X3, S Fork Rose Creek at the pumphouse reservoir 
PH-F TEMP COND-L FLOW TSS S04-T NH3-N CN-T 

_Q~., ____ p_l::L~_tiil __ deg_ c ___ J-!Sicm_ ___ fl131sec mg/L _______ f11g1L____ mg/L __ . _ mg/L 
Dec-19-96 7.48 0 261 <5 21 <0.05 <.001 

STATION: X4, Intermediate Dam decant 
No Flow 

STATION: XS, Cross Valley Dam decant 
PH-F TEMP COND-L FLOW TSS S04-T NH3-N 

[)_~te f'.lj__tJ~i.f ___ d[o?g_f __ µS/crri___!!13/~~c __ fl1gl_b ____ rllg~L _____ mg/L 
Dec-2-96 7.09 O 1075 0.07 <5 455 0.49 

Dec-11-96 7.18 0 1021 0.07 7 176 0.21 
Dec-19-96 7.11 1.5 1256 0.07 <5 486 0.24 
Dec-23-96 7.4 0 1259 0.07 <5 436 0.73 
Dec-30-96 7.41 0 1269 0.07 <5 434 0.55 

STATION: X10, Rose Creek Diversion Channel below weirs 
PH-F TEMP COND-L FLOW TSS 

_ D_a_le ___ . ___ pH .unit deg C 
0 

µSiem 
364 

m31sec . mgll 
Dec-19-96 7.75 6 

STATION: X11, Seepage from north toe of Cross Valley Dam 
PH-F TEMP COND-L FLOW TSS 

___ [)_a.le______ l)H Llf1_i_l ______ deg_C ___ µ_Slc_n1 _____ m:3l~e_c 
Dec-19-96 7.23 0 1725 0.010 

mgll __ 
6 

S04-T 
mg IL 

40 

S04-T 
mgll_ 

706 

MH3-N 
mgll 
<0.05 

NH3-M 

-· mg/L_ 
0.89 

CN-T BIOASSAY 
rJ1QIL_ _ -· _ L_C_50 _ __ 
<.001 100% 
<.001 
<.001 
<.001 
<.001 

CN-T 
mgll 
<.001 

CN-T 
.. mglL 

<.001 

.. , 

' 
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ANV,_ )ANGE MINING COHPORATION 

STATION: X12, Seepage from south toe of Cross Valley Dam 
PH-F TEMP COND-L FLOW TSS S04-T 

__ D_Ell_E) _____ p_H_L!~H_ __ deg_C ___ /:'_~~rn _______ rri~tsec . _ f]l[JiL ______ mg IL __ _ 
Dec-19-96 7.15 0 1174 0.0083 7 388 

STATION: X13, Combined seepage from Cross Valley Dani 
Pl-1-F TEMP CONO-L FLOW TSS S04-T 

NH3-N 
m!;JIL __ 

0.75 

NJ-13-N 

CN-T 
_ !JlQIL _ 

<.001 

CN-T 
Dale _p_l1 uniL __ ~_f3g_C __ l:'..§_/cm m3/ seg ___ r:rig~ ___ r:r1Qlh__ ___ f12r)~L _____ !]19/_L _ 

Dec-2-96 0 1423 0.0520 7 522 0.96 <.001 
Dec-11-96 7.36 0 1053 0.0453 <5 164 0.68 <.001 
Dec-19-96 7.23 0 1427 0.0453 8 513 0.84 <.001 
Dec-23-96 7.31 0 1355 0.0453 7 470 0.97 <.001 
Dec-30-96 7.27 0 1483 0.0453 <5 433 0.87 <.001 

STATION: X14, Rose Cr downstream of the diversion channel 
PH-F TEMP COND-L FLOW TSS S04-T Nl-!3-N CN-T 

BIOASSAY 
LC50 
100% 

Dale l'_l:_i_Llr:iil d"_g_C 
0 

µStem 
1136 

rri_3ise_c_ __ nl[JiL mg~L ____ r:i'[J{~ ____ fl19"b____ . 
Dec-19-96 7.61 0.2441 <5 392 0.5 <.001 

STATION: X-'28, Faro Pit water while filling with tailings 
P!-1-F TEMP COND-l FLOW TSS S04-T Ni-13-N CN-T 

Date JI-I unit deg C µSiem m3isec mg/L mg/L mg/L mg/L 
Dec-19-96 --y51--- 0--1333-avg-OAJ- 7-----579- ----6.4_9 __ <.iffiT ____ -------- - - - -

STATION: X23, Old Faro Creek channel at toe of waste dumps 
P!-1-F TEMP COND-L FLOW TSS 

Date 
Dec-19-96 

pH uni! 
7.23 

deg C 
0 

µSiem 
1725 

m3/sec 
0.01 

STATION: X26, Zone II Pit water (from production well) 
Nol pumping 

STATION: RA Rose Creek upstream of Anvil Creek 
Four times per/year 

mg/L 
6 

S04-T 
mg/l 

706 

Nl-13-N 
mg/L 

0.89 

CN-T 
mg/L 
<.001 
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ANv ....• ~ANGE MINING CORPORATION 

STATION: RS Anvil Creek downstream of Rose Creek 
Four limes per/year 

STATION: RS Anvil Creek upstream of Rose Creek 
Four times per/year 

STATION: R7, N Fork of Rose Creek above Faro Ck Diversion 
PH-F TEMP COND-L FLOW TSS S04-T NH3-N ACID4.5 ACID8.3 

Date _e_H unit __ d_eg_C_--1@.cm m3/s_e£__ __ fl1_\l'.L _______ lllg'.L _____ fl1g/L _____ mg/L .. mg/L _ 
Dec-19-96 7.42 0 255 contiuous <5 19 <0.05 <1 ~ 

STATION: RB, N Fork of Rose Creek 900 m below Faro Ck Div. 
PH-F . TEMP COND-L FLOW TSS S0,1-T NH3-N ACID4.5 ACID8.3 

ALl<-T 
mg/L 
(;g -

ALK-T 

CL-T 
. mg/L 
1.8 

CL-T 
Date _p_i:! unit deg_ C __ µS/cm ___ m3/~_c;_ __ fT]glL __ _ lllfliL ______ lllgiL__ .09/L ___ _mg/L ___ _ _ mg/L _ rn(Jil_ 
Dec-19-96 7.37 0 257 0.2342 <5 16 <0.05 <1 3 68 1.9 

STATION: R9, N Fork of Rose Creek adjacent BH1 and BH2 
PH-F TEMP COND-L FLOW TSS S04-T NH3-N ACID4.5 ACIDB.3 ALK-T CL-T 

Date pH unit ~eg C µSiem m3/se_c;_ _ _l_11_(!!l,_ ___ fl1gfl-____ l119!h ____ l119i~-- _ mg/L _____ fT}giL _____ mg/~ __ _ 
Dec-19-96 7.15 O 271 <5 18 <0.05 <1 3 69 1.7 

STATION: R10, North Fork of Rose Creek u/s of rock drain 
PH-F TEMP COND-L FLOW TSS 804-T NH3-N ACID4.5 ACID8.3 ALK-T CL-T 

__(:late ___ pH unit __ cl_eg C µS/~m fl1'.3/£E't:. ___ /ll[)!i,__ __ /llgi_L_ ___ fT1gl_L ______ rn9'L mg/L_ __ _ m(JIL mg/L __ _ 
Dec-19-96 7.24 0 273 <5 15 <0.05 <1 <1 71 2.2 

"\ 
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FARO WATER QUALITY ICP DATA FOR DECEMBER 1996 
NORMAL OPERATIONS 

AG-D AG-T AL-D AL-T AS-D AS-T BA-D BA-T BE-D BE-T Bl-D BJ-T CA-D CA-T CD-D CD-T 
STN DATE ----'2~Q~_ ----~~Qil: .. __ n1~~ __ rnQ'_~ -~ii~~ __ _!.~Q~ _r~1D~-- __ n~g~L- ~--n2g!L __ --mg/_1:__ _____ rT\~IL _ ___ r~~!L _ __ rr_1q!~- --'~'Q.'.~. -----· ~!Q!.~- ___ rnu/~ -----

X2 Oec-19-96 < 0.003 0.14 < 0.02 0.112 0.002 < 0.04 36.3 0.002 
X3 Dec-19-96 < 0.003 0.05 < 0.02 0.081 0.001 < 0.04 34.2 0.002 
XS Dec-2-96 < 0.003 0.05 < 0.02 0.047 0.006 < 0.04 142.5 0.004 
XS Oec-11-96 < 0.003 1.39 < 0.02 0.124 0.006 < 0.04 147.0 < 0.002 
X5 Dec-19-96 < 0.003 0.21 0.10 0.075 0.007 < 0.04 162.2 < 0.002 
XS Dec-23-96 < 0.003 0.10 < 0.02 0.054 0.005 < 0.04 177.2 < 0.002 
X5 Dec-30-96 < 0.003 0.08 < 0.02 0.034 < 0.001 < 0.04 181 .5 < 0.002 
X10 Dec-19-96 < 0.003 0.07 < 0.02 0.120 0.003 < 0.04 48.2 < 0.002 
X11 Oec-19-96 < 0.003 0.26 0.15 0.142 0.012 < 0.04 244.1 < 0.002 
X12 Dec-19-96 < 0.003 0.24 0.06 0.159 0.009 < 0.04 149.9 < 0.002 
X13 Dec-2-96 < 0.003 0.05 < 0.02 0.083 0.00G < 0.04 1G9.3 < 0.002 
X13 Oec-11-96 < 0.003 1.43 < 0.02 0.17G 0.005 < 0.04 151.8 < 0.002 
X13 Dec-19-96 < 0.003 0.28 0.02 0.140 0.008 < 0.04 193.3 < 0.002 
X13 Dec-23-96 < 0.003 0.05 < 0.02 0.110 0.005 < 0.04 207.5 < 0.002 
X13 Dec-30-96 < 0.003 0.05 < 0.02 0.105 < 0.001 < 0.04 194.8 < 0.002 
X14 Dec-19-96 < 0.003 0.20 < 0.02 0.097 O.OOG < 0.04 153.4 < 0.002 
X228 Dec-19-96 < 0.003 0.40 < 0.02 0.274 0.006 < 0.04 153.0 0.00G 
X23 Dec-19-96 < 0.003 0.05 < 0.02 0.126 0.022 < 0.04 547.5 0.007 
R7 Dec-19-96 < 0.003 0.03 < 0.02 0.137 < 0.001 < 0.04 37.1 < 0.002 
RB Dec-19-96 < 0.003 0.05 < 0.02 0.081 < 0.001 < 0.04 36.5 < 0.002 
R9 Dec-19-96 < 0.003 0.05 < 0.02 0.088 < 0.001 < 0.04 36.9 < 0.002 
R10 Dec-19-96 < 0.003 0.05 < 0.02 0.086 < 0.001 < 0.04 37.91 < 0.002 

I 
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C0-0 CO-T CR-0 CR-T CU-0 CU-T FE-0 FE-T HG-0 HG-T LA-0 LA-T MG-0 MG-T MN-0 MN-T 
STN --'28.I.§ __ --"'J!fl:_ -~!~~!.~ -'~fl!.~ -~~- --'~~~~- __ !~~~1:- ~-~~P~- ____ !:!Q'~- -·--r~~Q~L._ -·-· 1ng!~- n1qll __ ___ .!f~P!~-- - - -~-l~Q'~ .. _ __ ~ng/l - .. ___ fllQ/~. -- --~I~!J/~-

X2 Oec-19-96 < 0.005 < 0.005 0.005 0.43 < 0.02 < 0.005 7.8 0.05 
X3 Oec-19-96 < 0.005 < 0.005 < 0.002 0.18 < 0.02 < 0.005 7.2 0.04 
XS Oec-2-96 < 0.005 < 0.005 0.005 0.30 < 0.02 < 0.005 25.8 5.50 
XS Oec-11-96 < 0.005 < 0.005 0.009 0.33 < 0.02 < 0.005 27.3 7.11 
XS Oec-19-96 0.007 < 0.005 0.010 0.66 < 0.02 < 0.005 29.5 6.76 
XS Oec-23-96 < 0.005 < 0.005 0.009 0.88 < 0.02 < 0.005 31.4 5.37 
XS Oec-30-96 < 0.005 < 0.005 0.003 1.01 < 0.02 < 0.005 31.9 6.23 
X10 Oec-19-96 < 0.005 < 0.005 0.007 0.16 < 0.02 < 0.005 12.3 0.01 
X11 Dec-19-96 0.009 < 0.005 0.020 3.65 < 0.02 < 0.005 45.6 12.38 
X12 Oec-19-96 < 0.005 < 0.005 0.006 1.90 < 0.02 < 0.005 27.8 5.69 
X13 Oec-2-96 < 0.005 < 0.005 0.005 2.06 < 0.02 < 0.005 31.8 6.99 
X13 Dec-11-96 < 0.005 < 0.005 0.007 1.54 < 0.02 < 0.005 29.5 7.44 
X13 Dec-19-96 < 0.005 < 0.005 0.007 2.87 < 0.02 < 0.005 36.0 8.51 
X13 Dec-23-96 < 0.005 < 0.005 0.015 2.59 < 0.02 < 0.005 38.8 6.62 
X13 Dec-30-96 < 0.005 < 0.005 0.008 2.00 < 0.02 < 0.005 36.0 6.94 
X14 Oec-19-96 < 0.005 0.007 0.005 0.99 < 002 < 0.005 29.0 5.41 
X22B Oec-19-96 0.029 < 0.005 0.032 2.33 < 0.02 < 0.005 52 9! 3.78 
X23 Dec-19-96 0.116 < 0.005 0.030 0.24 < 0.02 < 0.005 339.0 19.65 
R7 Oec-19-96 < 0.005 < 0.005 0.002 0.14 < 0.02 < 0.005 7.3 0.02 
RB Dec-19-96 < 0.005 0.010 < 0.002 0.15 < 0.02 < 0.005 7.2 0.01 
R9 Oec-19-96 < 0.005 0.008 < 0.002 0.13 < 0.02 < 0.005 7.4 0.02 
R10 Dec-19-96 < 0.005 0.007 0.006 0.11 < 0.02 < 0.005 7.7 0.01 [ 
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MO-D MO-T NA-D NA-T Nl-D Nl-T P-D P-T PB-D PB-T S-D S-T SB-D SB-T Sl-D SJ-T 
STN __QATE ____ 10Q'_L_ _ __r!~il~ --~~q!!:_ ~~- _ __!~.~Q!~- ---~~_!:__ _!:!~~!-~- ----~g/L - ----- fl~Jl!_l.: _ ·---~':Q!_L __ rng/L _____ 1ngll_ 

··--- ---· _f~lQ/~ -··- !.~!Jl_L _ rng/l 111u/L 

X2 Dec-19-96 < 0.002 5 0.006 0.09 0.05 6 < 0.03 ''-50 
X3 Dec-19-96 < 0.002 4 < 0.005 < 0.04 < 0.02 6 < 0.03 3.60 
X5 Dec-2-96 < 0.002 37 0.011 0.06 < 0.02 153 < 0.03 3.50 
X5 Dec-11 -96 < 0.002 34 0.014 0.06 < 0.02 152 < 0.03 3.40 
XS Dec-19-96 0.0011 33 0.028 0.17 < 0.02 161 < 0.03 3.80 
X5 Dec-23-96 0.007 36 0.008 0.07 < 0.02 144 < 0.03 5.70 
XS Dec-30-96 < 0.002 34 0.006 < 0.04 < 0.02 144 < 0.03 5.70 
X10 Dec-19-96 0.006 4 0.017 0.17 < 0.02 iO < 0.03 3.30 
Xi1 Dec-19-96 0.003 49 0.041 0.28 < 0.02 220 0.04 6.90 
X12 Dec-19-96 < 0.002 42 < 0.005 0.09 < 0.02 136 < 0.03 5.60 
X13 Dec-2-96 < 0.002 47 < 0.005 0.08 < 0.02 168 < 0.03 5.50 
X13 Dec-11 -96 < 0.002 43 0.012 0.10 < 0.02 151 < 0.03 4.90 
X13 Dec-19-96 < 0.002 45 < 0.005 0.07 < 0.02 166 < 0.03 6.20 
X13 Dec-23-96 0.004 47 0.019 0.15 < 0.02 158 < 0.03 8.10 
X13 Dec-30-96 < 0.002 35 < 0.005 < 0.011 < 0.02 142 < 0.031 7 801 
X14 Dec-19-96 < 0.002 32 < 0.005 0.11 < 0.02 120 < 0.03 ,,401 
X22B Dec-19-96 0.011 37 0.108 0.23 0.27 218 007 2.001 
X23 Dec-19-96 < 0.002 55 0.310 < 0.04 < 0.02 822 < 0.03 7.GO 
R? Dec-19-96 < 0.002 5 < 0.005 0.07 < 0 02 6 < 0.03 4.40 
RB Dec-19-96 < 0.002 5 < 0.005 0.05 < 0.02 4 < 0.03 4.40 
R9 Dec-19-96 < 0.002 5 < 0.005 < 0.011 < 0.02 4 < 0.031 4.20 
RiO Dec-19-96 < 0.002 5 < 0.005 < 0.04 < 0.02 3 < 0 031 4.40 
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SR-D SR-T T/-0 T/-T V-0 V-T W-D W-T ZN-0 ZN-T 
STN DATE mg/L ·-r~!!:_ __ !_l~~~- __ 11191!:_ _1119!!:_ __ 2_1191~_ rng/l n~g~L ··~ '!1~~~. ··-· .1~1g/L_ ---- - -
X2 Dec-19-96 0.178 0.005 < 0.005 < 0.03 0.12 
X3 Dec-19-96 0.177 < 0.005 < 0.005 < 0.03 0.05 
XS Oec-2-96 0.460 < 0.005 < 0.005 < 0.03 0.16 
XS Dec-11-96 1.461 < 0.005 0.012 < 0.03 0.20 
XS Dec-19-96 0.515 < 0.005 < 0.005 < 0.03 0.21 
XS Dec-23-96 0.547 < 0.005 < 0.005 < 0.03 0.15 
XS Dec-30-96 0.551 < 0.005 < 0.005 < 0.03 0.15 
X10 Dec-19-96 0.207 < 0.005 0.005 < 0.03 0.09 
X11 Dec-19-96 0.749 0.009 < 0.005 < 0.03 0.10 
X12 Dec-19-96 0.463 0.006 < 0.005 < 0.03 0.07 
X13 Dec-2-96 0.529 < 0.005 < 0.005 < 0.03 0.01 
X13 Dec-11-96 1.467 0.005 0.007 < 0.03 0.01 
X13 Dec-19-96 0.595 < 0.005 < 0.005 < 0.03 0.05 
X13 Dec-23-96 0.628 < 0.005 < 0.005 < 0.03 0.01 
X13 Dec-30-96 0.586 < 0.005 < 0.005 < 0.03 0.01 
X14 Dec-19-96 0.499 < 0.005 < 0.005 < 0.03 0.12 
X22B Dec-19-96 0.314 0.007 < 0.005 < 0.03 4.26 
X23 Dec-19-96 3.254 0.014 < 0.005 < 0.03 27.74 

·R7 Dec-19-96 0.174 < 0.005 < 0.005 < 0.03 0.04 
RB Dec-19-96 0.170 < 0.005 < 0.005 < 0.03 0.03 
R9 Dec-19-96 0.175 < 0.005 < 0.005 < 0.03 0.03 
R10 Dec-19-96 0.180 < 0.005 < 0 DOSI < 0.03 0.06 



APPE~DIX 3 

1996 BIOASSAY RESULTS 



(j'~ JCaa/:;aeai _?fz~,y ?td. 

II 2225 S. Springer Avenue, Burnaby 
British Columbia V5B 3N1 
Telephone (604) 299-2560 

Fax: 299-6252 
Data Line: 299-2491 

DATE: 26 March 1996 

REPORT ON: RAINBOW TROUT BIO ASSAY RESULTS 

SAJ\IIPLE DESCRIPTION: 

Sample Name: 
Collection method: 
Amount, Contailler: 
Physical description: 
Date collected: 

Date, time received: 
Shipping details: 
Received by: 
Date, time tested: 
Set up technician: 

X-5; File no: 0315! 
not stated 
2 X 22L plastic containers 
Clear, colourless 
12 March 1996 

15 March 1996; 1525 hrs. 
By ground via Dan Foss Couriers 

KW 
16 March 1996; 0930 hrs. 
KW 

. ( RAINBOW TROUT 96 HR LC50 RESULTS: 

The 96 hour (static) LC50 was greater than 100% (v/v sample). 

The LC50 is defined as the mean lethal concentration or the concentration at which there is 50 % fish mortality. 
Results are calculated using the method described by Stephan (Methods for calculating an LC50 in: Aauatic 
Toxicology and Hazard Evaluation, American Society for Testing and Materials, 1977). 

The test method followed was as per "Biological Test Method: Reference Method for Determining Acute 
Lethality of Effluents to Rainbow Trout" EPS 1/RM/13 (July, 1990). Test volume was fifteen litres with ten fish 
per concentration. Aeration was by forced air through clean glass pipettes at a rate of no greater than 7 .5 
rnl/L/min. 

The initial dissolved oxygen level was 10.0 mg/Lat 15.0°C, the conductivity was 1000 µmhos and the initial pH 
was 7.7. After pre-aerating the sample for 30 minutes, the dissolved oxygen level was 10.0 mg/L, as this was 
greater than 70% saturation and less than 100% saturation the test was initiated at this time. 

!RC Integrated Resource Consultants Inc. 

Marian Zazzi 
Biologist 
b224. l/X5;03 .12.96 

{' .. \ 

~, 

Environmental & Geochemical Analysis, ICP Services, Technical Consultation, Technologies in Analytical Chemistry 



RAW DATA: 

TEST HOURS 
CONCENTR.\TION 0 24 48 72 96 

100% Percent survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.0 9.8 9.6 9.8 9.9 
Temperature (0 C) 15.0 15.0 15.0 15.0 15.0 
pH 7.7 8.8 8.8 8.8 8.6 
Symptoms 1 1 1 1 1 
Loading Density (g/L) 0.41 0.41 0.41 0.41 0.41 

56% Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10. l 9.7 8.8 9.9 9.8 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 7.6 8.6 8.5 8.5 8.4 
Symptoms 1 1 1 1 1 
Loading Density (g/L) 0.41 0.41 0.41 0.41 0.41 

32% Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.3 9.8 9.5 9.6 9.3 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 7.6 8.4 8.4 8.3 8.1 
Symptoms 1 1 1 1 1 
Loading Density (g/L) 0.41 0.41 0.41 0.41 0.41 

18% Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.4 9.6 9.3 9.4 9.4 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 7.5 8.1 8.3 8.3 7.8 
Symptoms 1 1 1 1 1 
Loading Density (g/L) 0.41 0.41 0.41 0.41 0.41 

10% Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.6 9.2 9.3 9.5 9.5 
Temperature (0 C) 15.0 15.0 15.0 15.0 15.0 
pH 7.5 7.8 7.9 7.9 7.6 
Symptoms 1 1 1 1 1 
Loading Density (g/L) 0.41 0.41 0.41 0.41 0.41 

CONTROL Percent survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.6 8.8 9.0 9.1 9.4 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 6.5 6.6 6.2 6.2 6.4 
Conductivity (µmhos) 10 
Symptoms 1 1 1 1 1 
Loading Density (g/L) 0.41 0.41 0.41 0.41 0.41 

Technician J KW JE BW BW BW 
.--1 

KEY TO SYMPTOMS: 1 = no apparent effect 
2 = fish showing signs of stress 
3 = slight opercular movement 
4 = loss of equilibrium 

,~-:J 
~-



Date received: 
Source: 
Species: 

Fork length: 

Wet weight: 

TEST FISH STOCK INFORlvIATION 

February 6, 1996 
Spring Valley Trout Farm 
Oncorhynchus mykiss (Rainbow Trout) 

Mean: 
Range: 

Mean: 
Range: 

3.99cm ± 0.25cm 
3.7cm - 4.5cm 

0.6lg ± 0.14g 
0.43g - 0.87g 

Condition Factor (100 x wt(g)/length3cm): 0.96 

Acclimation History: 
Acclimation temperature: 
Treatments: 
Water: 
Feeding: 
Mortality: 

13.0 - 13.5° CELSIUS 
None 
Dechlorinated tap water 
Moore Clark Fry Feed 
Less than 1 % 

RAINBOW TROUT REFERENCE TOXICANT DATA 

Stock Arrival Date Test Date Toxicant LC50 (mg/L) 95% Confidence Limits 

95.10.10 95.10.18 Phenol 13.4 10 to 18 

95.10.11 95.10.18 " 12 5 to 18 

95.10.26 95.11.08 " 12.6 10 to 18 

95.11.02 95.11.14 " 12 5 to 18 

95.11.09 95.11.21 " 12.6 10 to 18 

95.11.20 95.11.28 " 11.4 5 to 18 

95.11.23 95.12.05 " 12 5 to 18 

95.11.30 95.12.14 " 13 10 to 18 

95.12.13 96.01.12 " II 5 to 18 

96.01.08 96.01.18 " 9 5 to 18 

96.01.08 96.02.01 " 11 8 to 14 

96.01.16 96.02.05 " 12 5 to 18 

96.01.22 96.02.19 " 13 10 to 18 

96.01.22 96.03.04 " 10 5 to 18 

96.02.06 96.03.12 " 10 5 to 18 

LAB MEAN 11.7 mg/L + 2.7 

( CONTROL/DILUTION WATER QUALITY: 
Hardness: 4 mg/L 
Total Residual Chlorine: 0 mg/L 



<Jczuead;d /Uuz/)'ticai )'Morato;y _f'td 

n 2225 S. Springer Avenue, Burnaby 
British Columbia V5B 3N1 
Telephone (604) 299-2560 

Fax: 299-6252 
Data Line: 299-2491 

DATE: 26 March 1996 

REPORT ON: RAINBOW TROUT BIOASSAY RESlJLTS 

SA!VIPLE DESCRIPTION: 

Sample Name: 
Collection method: 
Amount, Container: 
Physical description: 
Date collected: 

Date, time received: 
Shipping details: 
Received by: 
Date, time tested: 
Set up technician: 

X-13; File no: 0315! 
not stated 
2 X 22L plastic containers 
Clear, orange colour with some suspended solids 
12 March 1996 

15 March 1996; 1525 hrs. 
By ground via Dan Foss Couriers 
KW 
16 March 1996; 0930 hrs. 
KW 

RAINBOW TROUT 96 HR LCSO RESULTS: 

The 96 hour (static) LC50 was greater than 100% (v/v sample). 

The LC50 is defined as the mean lethal concentration or the concentration at which there is 50 % fish mortality. 
Results are calculated using the method described by Stephan (Methods for calculating an LC50 in: Aquatic 
Toxicology and Hazard Evaluation, American Society for Testing and Materials, 1977). 

The test method followed was as per "Biological Test Method: Reference Method for Determining Acute 
Lethality of Effluents to Rainbow Trout" EPS l/RM/13 (July, 1990). Test volume was fifteen litres with ten fish 
per concentration. Aeration was by forced air through clean glass pipettes at a rate of no greater than 7 .5 
ml/L/min. 

The initial dissolved oxygen level was 8.3 mg/Lat 15.0°C, the conductivity was 1100 µmhos and the initial pH 
was 7.6. After pre-aerating the sample for 30 minutes, the dissolved oxygen level was 8.4 mg/L, as this was 
greater than 70% saturation and less than 100% saturation the test was initiated at this time. 

IRC Integrated Resource Consultants Inc. 

Marian Zazzi 
Biologist 
b224. l/X13;03.12.96 

\,) 

Environmental & Geochemical Analysis, ICP Services, Technical Consultation, Technologies in Analytical Chemistry 



R-\WDATA: 

TEST HOURS 
CONCENTR-\TION 0 24 48 72 96 

100% Percent survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 8.4 9.4 9.5 9.6 9.5 
Temperature (0 C) 15.0 15.0 15.0 15.0 15.0 
pH 7.6 8.7 8.7 8.7 8.7 
Symptoms I I I I l 
Loading Density (g/L) 0.39 0.39 0.39 0.39 0.39 

56% Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 9.0 9.4 9.5 9.4 9.4 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 7.5 8.6 8.6 8.5 8.5 
Symptoms 1 1 I 1 I 
Loading Density (g/L) 0.39 0.39 0.39 0.39 0.39 

32% Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 9.6 9.4 9.7 9.7 9.6 
Temperature (QC) 15.0 15.0 15.0 15.0 15.0 
pH 7.4 8.4 8.3 8.3 8.2 
Symptoms 1 I 1 I 1 
Loading Density (g/L) 0.39 0.39 0.39 0.39 0.39 

18% Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.0 9.5 9.6 9.7 9.6 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 7.3 8.1 8.1 8.0 7.9 
Symptoms 1 1 1 1 I 
Loading Density (g/L) 0.39 0.39 0.39 0.39 0.39 

10% Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.4 8.5 8.9 9.0 9.6 
Temperature (QC) 15.0 15.0 15.0 15.0 15.0 
pH 7.2 7.7 7.8 7.8 7.6 
Symptoms 1 I 1 1 1 
Loading Density (g/L) 0.39 0.39 0.39 0.39 0.39 

CONTROL Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.6 9.0 9.0 9.4 9.4 
Temperature (QC) 15.0 15.0 15.0 15.0 15.0 
pH 6.5 6.6 6.3 6.2 6.4 
Conductivity (µmhos) 10 
Symptoms 1 1 1 1 
Loading Density (g/L) 0.39 0.39 0.39 0.39 0.39 

Technician KW JE BW BW BW 

KEY TO SYMPTOMS: I = no apparent effect 
2 = fish showing signs of stress 
3 = slight opercular movement 
4 = loss of equilibrium 

(; 



Date received: 
Source: 
Species: 

Fork length: 

Wet weight: 

TEST FISH STOCK INFORMATION 

February 6, 1996 
Spring Valley Trout Farm 
Oncorhynchus mykiss (Rainbow Trout) 

Mean: 
Range: 

Mean: 
Range: 

4.02cm ± 0.27cm 
3.5cm - 4.3cm 

0.58g ± O. lOg 
0.41g - 0.72g 

Condition Factor (100 x wt(g)/length3cm): 0.89 

Acclimation History: 
Acclimation temperature: 
Treatments: 
Water: 
Feeding: 
Mortality: 

13.0 - 13.5° CELSIUS 
None 
Dechlorinated tap water 
Moore Clark Fry Feed 
Less than 1 % 

RAINBOW TROUT REFERENCE TOXICANT DATA 

Stock Arrival Date Test Date Toxicant LC50 (mg/L) 95% Confidence Limits 

95.10.10 95.10.18 Phenol 13.4 10 to 18 

95.10.11 95.10.18 " 12 5 to 18 

95.10.26 95.11.08 " 12.6 10 to 18 

95.11.02 95.11.14 " 12 5 to 18 

95.11.09 95.11.21 " 12.6 10 to 18 

95.11.20 95.11.28 " 11.4 5 to 18 

95.11.23 95.12.05 " 12 5 to 18 

95.11.30 95.12.14 " 13 10 to 18 

95.12.13 96.01.12 " 11 5 to 18 

96.01.08 96.01.18 " 9 5 to 18 

96.01.08 96.02.01 " 11 8 to 14 

96.01.16 96.02.05 " 12 5 to 18 

96.01.22 96.02.19 " 13 10 to 18 

96.01.22 96.03.04 " 10 5 to 18 

96.02.06 96.03.12 " 10 5 to 18 

LAB MEAN 11.7 mg/L ± 2.7 

CONTROL/DILUTION WATER QUALITY: 
Hardness: 4 mg/L 
Total Residual Chlorine: 0 mg/L 

I 
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JUE. JUL -09-96 12 :42PM CAVENDISH LAB 

DATE: 

TO: 

2 July 1996 

Yolanda Vandenneer 
Anvil Range Mining Corp. 
Postal Bag 1 000 
Faro, Yukon Ter. YOB !KO 

251 4456 

REPORT ON: RAINBOW TROUT BIOASSA Y RESULTS 

SAMPLE DESCRIPTION: 

Sample Name: 
Collection method: 
Amount, Container: 
Physical description: 
Date collected: 

Date, time received: 
Shipping details: 
Received by: 
Date, time tested: 
Set up technician: 

X-13 
not stated 
2 X 20L plastic containers 

Opaque yellow liquid 
not stated 

28 June 1996; 1245 hrs. 
By ground 

MZ 
28 June 1996; 1530 hrs. 
BW/JM 

RAINBOW TROUT 96 HR RESULTS: 

The 96 hour (static) LC,,, was greater than 100% (v/v sample). 

The LC50 is defined as the mean lethal concentration or the concentration at which there is 50% fish mortality. 
Results are calculated using the method described by Stephan (Methods for calculating an LC,o in: Aquatic 
Toxicology and Hazard Evaluation, American Society for Testing and Materials, 1977). 

The test method followed was as per "Biological Test Method: Reference Method for Determining Acute 
Lethality of Effluents to Rainbow Trout" EPS l/RM/13 (July, 1990). Due to large size of the fish stock test 
volume was thirty litres with ten fish per concentration; only two concentrations were tested due to lack of sample. 
Aeration was by forced air through clean glass pipettes at a rate of no greater than 7.5 ml/Umin. 

The initial dissolved oxygen level was 9.4 mg/Lat 13.0'C, the conductivity was 1200 µmhos and the initial pH 
was 7.4. After pre-aerating the sample for 30 minutes and warming to !5.0°C, the dissolved oxygen level was 9.5 
mg/L, as this was greater than 70% saturation and less than 100% saturation the test was initiated at this time. 

Marian Zazzi 
Biologist 
b224. l/Xl3;06.28.96 

7 

P.08/10 



"'iUE, JUL -09-96 12 :43P~I CA VEND I SH LAB 251 4456 P. 09/10 

RAW DATA: 

TEST HOURS 
CONCENTRATION 0 24 48 72 96 

100% Percent survival 100% 100% 100% 100% 90% 
Dissolved Oxygen (mg/L) 9.5 9.2 9.3 9.4 9.6 I . 

Temperature (°C) 15.0 15.0 15.5 15.0 15.0 I 
pH 7.5 8. I 8.3 8.2 8.2 
Symptoms I l l I 1 
Loading Density (g/L) 0.21 0.21 0.21 0.21 0.19 

56% Percent survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 9.6 9.0 9.4 9.6 9.7 
Temperature (°C) 15.0 15.0 15.5 15.0 15.0 
pH 7.4 7.6 8.2 8.1 8.2 
Symptoms 1 l 1 1 l 
Loading Density (g/L) 0.21 0.21 0.21 0.21 0.19 

CONTROL Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 9.7 9.3 8.3 9.7 9.5 
Temperature (°C) 15.0 15.0 15.5 15.0 15.0 
pH 6.4 6.3 6.2 5.9 6.J 
Conductivity (µmhos) IO 
Symptoms I l I 1 1 
Loading Density (g/L) 0.21 0.21 0.21 0.21 0.21 

Technician JM BW JE JE JM 

KEY TO SYMPTOMS: I =no apparent effect 
2 =fish showing signs of stress 
3 =slight opercular movement 
4 = loss of equilibrium 

.· 
\ 8 



( 

( 

·TUE, JUL -09-96 12 :43PM CAVEND !SH LAB 251 4456 

TEST FISH STOCK INFORMATION 

Date received: 
Source: 
Species: 

Fork length: 

Wet weight: 

June 10, 1996 
Sun Valley Trout Farm 
Orrcorhynchus mykiss (Rainbow Trout) 

Mean: 
Range: 

Mean: 
Range: 

4. l 7cm ± 0.32cm 
3.7cm-4.7cm 

0.64g± 0.17g 
0.42g - 0.99g 

Condition Factor (100 x wt(g)/length3cm): 0.89 

Acclimation History: 
Acclimation temperature: 
Treatments: 
Water: 
Feeding: 
Mortality: 

13 .0 - 14.5° CELSIUS 
None 
Dechlorinated tap water 
Moore Clark Fry Feed 
Less than 1% 

RAINBOW TROUT REFERENCE TOXICANT DATA 

Stock Arrival Date Test Date Toxicant 

96.02.06 96.03.12 Phenol 

96.02.15 96.03.26 " 

96.03.07 96.04.10 " 

96.03.2 I 96.04.16 " 
96.04.16 96.04.29 " 
96.0420 96.05.14 " 

96.04.20 96.05.29 " 
96.05.16 96.06.10 " 
96.06.10 96.06.13 " 
96.06.10 96.06.27 " 

1 61> '."106>.T l T r... -a!T ..i. ') 7 

CONTROL/DILUfION WATER QUALITY: 
Hardness: 
Total R"'lidual Chlorine: 

2mg/L 
0 mg!L 

9 

LCso (mg/L) 95% Confidence Limits 

IO 5 to 18 

JO 5 to I 8 

9 5 to 18 

9 5 to 18 

12 5 to 18 

11 5 to 18 

12 5 to 18 

13 5 to 18 

13 !Oto 18 

9 5 to 18 

TOTAi P rn 

P. 10/10 



DATE: 

TO: 

10 October 1996 

ANVIL MINING 
Attn: Yolanda 
Postal Bag 10000 
Faro, Yukon Ter. 

REPORT ON: RAJNBOW TROUT BIOASSAY RESULTS 

SAMPT E DESCRIPTION· 

Sample Name: 
Collection method: 
Amount, Container: 
Physical description: 
Date collected: 

Date, time received: 
Shipping details: 
Received by: 
Date, time tested: 
Set up technician: 

X-5 
not stated 
2 X 20L plastic containers 
Clear paler blue liquid · 
24 September 1996 

30 September 1996; 1430 hrs. 
By ground via Dan Fass couriers 
MZ 
30 September 1996; 1550 hrs. 
KW 

RAINBOW TROTIT 96 HR RESJ!J.TS· 

The 96 hour (static) LC50 was greater than 100% (v/v sample). 

The LC,0 is defined as the mean lethal concentration or the concentration at which there is 50% fish mortality. 
Results are calculated using the method described by Stephan (l'vlethods for calculating an LC,0 in: Aouatic 
Toxicology and Hazard Evaluation, American Society for Testing and Materials, 1977). 

The test method followed was as per ''Biological Test Method: Reference Method for Determining A.cute 
Lethality of Effluents to Rainbow Trout" EPS l/Rivl/13 (July, 1990). Test volume was fifteen litres with ten fish 
per concentration. Aeration was by forced air through clean glass pipettes at a rate of no greater than 7.5 
ml!L/min. Sample was 6 days old upon arrival, this exceeds the maximum testing period recommended by the 
Environment Canada protocol; the client was called and said to proceed with testing. 

The initial dissolved oxygen level was 10.1 mg/L at 16.S'C, the conductivity was 700 µmhos and the initial pH 
was 7.9. After pre-aerating the sample for 80 minutes, the dissolved oxygen level was 10.0 mgtL, as this was 
greater than 70% saturation and less than 100% saturation the test was initiated at this time. 

Please call should you have any questions. 

Results Certified By: 

Marian Zazzi 
Biologist 
b224. l/X5;09.24.96 
attachment 



B224.1/X5; 09.24.96 
Be.W Dl~Ie.· 

TEST HOURS 
CONCENTR4.TION 0 24 48 72 % 

100% Percent survival 100% 100% 1009-0 100% 100% 
Dissolved Oxygen (mg1L) 10.0 8.6 8.4 8.4 8.6 
Temperature ('C) 16.0 15.0 15.0 15.0 15.0 
pH 7.9 7.9 7.7 7.8 7.8 
SymJ;1orns 1 1 1 1 1 
Loa ing Density (gJL) 0.50 0.50 0.50 0.50 0.50 

56°/o Percent survival 100% 100% lQQg{J lOO~b 100% 
Dissolved Oxygen (mg1L) 10.0 8.9 8.8 9.0 9.0 
Temperature ('C) 16.0 15.0 15.0 15.0 15.0 
pH 7.8 7.8 7.6 7.7 7.7 
SymJ;torns I 1 1 1 1 
Loa ing Density (gJL) 0.50 0.50 0.50 0.50 0.19 

32% Percent survival 100% 100% 100% 100% 100% 
Dissolved Oxy~en (mgJL) 10.0 8.8 8.9 8.8 8.9 
Temperature ( C) 15.5 15.0 15.0 15.0 15.0 
pH 7.4 .. .7.3 7.4 7.5 7.6 
SymJ;1orns 1 I 1 1 I 
Loa ing Density (gJL) 0.50 0.50 0.50 0.50 0.19 

18% Percent survival 100% 100% 1009b 100% 100% 
Dissolved Oxygen (mgJL) 10.0 9.0 9.0 9.2 9.1 
Temperature ('C) 15.0 15.0 15.0 15.0 15.0 
pH 7.3 7.1 7.1 7.2 7.3 
SymJ;1orns 1 1 I 1 1 
Loa ing Density (g!L) 0.50 0.50 0.50 0.50 0.19 

10% Percent survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mgJL) 10.0 9.1 8.9 8.9 9.0 
Temperature ('C) 15.0 15.0 15.0 15.0 15.0 
pH 6.9 7.0 7.0 7.0 7.1 
SymJ; toms 1 1 1 1 1 
Loa ing Density (g!L) 0.50 0.50 0.50 0.50 0.19 

CONTROL Percent Survival 100% 100% 100% 100% 100% 
Dissolved O>.-ygen (mgJL) 10.0 9.0 8.9 9.0 9.0 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 6.2 6.4 6.5 6.5 6.4 
Conductivity (µmhos) 10 
SymJ;1orns l 1 1 1 1 
Lu• u1!l Dc1,,,ily (i;/L) 0.5.0. .0.50 0.50 0.50 0.50 

Technician KW MZ MZ MZ MZ 

KEY TO SYMPTOMS: 1 = no aprorent effect 
2 = fish s owing signs of stress 
3 = slight opercular movement 
4 = loss of equilibrium 
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Date received: 
Source: 
Species: 

Fork length: 

Wet weight: 

TEST EJSH STCH-·K INFCJRMATTCJN 

September 6, 1996 
Spring Valley Trout Farm 
Oncorhynchus mykiss (Rainbow Trout) 

Mean: 
Range: 

Mean: 
Range: 

4.2lcm ± 0.26cm 
3.SOcm - 4.70cm 

0.75g± 0.16g 
0.49g - l.12g 

Condition Factor (100 x wt(g)/length3cm): 1.0 I 

Acclimation History: 
Acclimation temperature: 
Treatments: 
Water: 
Feeding: 
Mortality: 

14.0 - 15.0° CELSIUS 
None 
Dechlorinated tap water 
Moore Clark Fry Feed 
Less than 1 % · · 

B224.l/X5;09.24.96 

RAJNBOW TROUT REFERENCE TOXICANT DATA 

Stock Arrival Date Test Date Toxicant LC,. (mg/L) 95% Confidence Limits 

96.04.20 96.05.29 I Phenol I 12 5 to 18 

96.05.16 96.06.10 " 13 5 to 18 

96.06.10 96.06.13 " I 13 IO to 18 

96.06.10 96.06.27 " I 9 5 to 18 

96.06.17 96.07.09 " 13 10 to 16 

96.06.28 I 96.07.16 " 13 JO to 18 

96.06.28 96.07.29 " 9 5 to 18 

96.07.12 96.08.13 " I 12 5 to 18 

96.07.12 96.08.27 " 11 8 to 15 

96.08.13 96.09.05 " 10 5 to 18 

96.09.06 96.09.19 " .. • I 11 8 to 14 

LAB MEAN l 1.6 m2:!L ± 2.8 

CONTROL/DILUTION WATER QUALITY: 
Hardness: 5 m2:!L 

Total Residual Chlorine: 0 mg![ 
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DATE: 

TO: 

10 October 1996 

fu.Wll.. 1v1INING 
A.ttn: Yolanda 
Postal Bag 10000 
Faro, Yukon Ter. 

REPORT ON: RAINBOW TROTIT BIOASSAY RESULTS 

SAMPLE DESCBJPTTON· 

Sample Name: 
Collection method: 
Amount, Container. 
Physical description: 
Date collected: 

Date, time received: 
Shipping details: 
Received by: 
Date, time tested: 
Set up technician: 

X-13 
not stated 
2 X 20L plastic containers 
Opaque orange liquid 
24 September 1996 

30 September 1996; 1430 hrs. 
By ground via Dan Foss couriers 
MZ 
30 September 1996; 1550 hrs. 
KW 

R AJNROW TBffiIT 96 HR RESULTS· 

The 96 hour (static) LC,0 was greater than 100% (v/v sample). 

The LC~o i:s defined a:s the mean lethal concentration or the concentration at vt'lUch thcr::: i:s 50'){, fi::sh mortality. 
Results are calculated using the method described by Stephan (Methods for calculating an LC5o in: Aauatic 
Toxicolo!!V and Hazard Evaluation, American Society for Testing and Materials, 1977). 

The test method followed was as per ''Biological Test Method: Reference Method for Detennining Acute 
Lethality of Effluents to Rainbow Trout" EPS l/R..'v!/13 (July, 1990). Test volume was fifteen litres with ten fish 
per concentration. Aeration was by forced air through clean glass pipettes at a rate of no greater th;m 7. 5 
mJ/L/min. Sample was 6 days old upon arrival, this exceeds the maximum testing period recommended by the 
Environment Canada protocol; the client was called and said to proceed with testing. 

The initial dissolved oxygen level was 9.0 mg/Lat 16.0'C, the conductivity was 800 µmhos and the initial pH 
was 7.4. After pre-aerating the sample for 30 minutes, the dissolved oJ>.-ygen level was 9.3 mg/L, as this was 
greater than 70% saturation and less than 100% saturation the test was initiated at this time. 

Please call should you have any questions. 

Results Certified By: 

Marian Zaz.zi 
Biologist 
b224. l/Xl3;09.24.96 
attachment 



B224. l/X 13; 09.24.96 
RAW DATA· 

TEST HOURS 
CONCENTRATION 0 24 48 72 96 

100% Percent survival 100~0 100% 100% 100% 100% 
Dissolved oxi:;gen (rng1L) 9.3 9.0 8.8 8.7 8.6 
Temperature ( C) 16.0 15.0 15.0 15.0 15.0 
pH 7.4 8.0 8.2 8.2 8.2 
Syrnf;toms 1 · l 1 l l 
Loa ing Density (g/L) 0.50 0.50 0.50 0.50 0.50 

56°/o Percent survival 100% 100% 100~'0 100% 100% 
Dissolved O>.-y~en (rng1L) 9.7 9.1 9.0 9.0 9.0 
Temperature ( C) 15.5 15.0 15.0 15.0 15.0 
pH 7.4 8.0 8.1 8.0 8.0 
Syrnf;toms 1 l 1 1 1 
Loa ing Density (g/L) 0.50 0.50 0.50 0.50 0.19 

32°/o Percent sunival 100% 100% 100% 100% 100% 
Dissolved O>.J,;gen (rng1L) 10.0 8.9 8.9 8.8 9.0 
Temperature ( C) 15.5 15.0 15.0 15.0 15.0 
pH 7.4 7.8 7.9 7.9 7.9 
SyrnJ;toms 1 1 1 1 1 
Loa ing Density (g/L) 0.50 0.50 0.50 0.50 0.19 

18% Percent survival 100% 100% 100~'0 100% 100% 
Dissolved 0>.-y~en (rng1L) 10. l 8.9 8.8 8.8 8.9 
Temperature ( C) 15.5 15.0 15.0 15.0 15.0 
pH 7.4 7.7 7.7 7.7 7.7 
Syrnf;toms 1 l 1 1 1 
Loa ing Density (g/L) 0.50 0.50 0.50 0.50 0.19 

10% Percent survival 100% 100% 100% 100% 100% 
Dissolved O>.-y2en (rng/L) 10.2 9.1 9.0 9.1 9.0 
Temperature (°C) - 15.0 15.0 15.0 15.0 15.0 
pH 7.4 7.5 7.5 7.5 7.5 
SyrnJ;1oms 1 1 1 1 1 
Loa ing Density (g/L) 0.50 0.50 0.50 0.50 0.19 

CONTROL Percent Survival 100% 100% 100~-0 100% 100% 
Dissolved 0>-J,;gen (rng1L) 10.2 9.0 9.0 9.0 8.9 
Temperature ( C) 15.0 15.0 15.0 15.0 15.0 
pH 6.3 6.4 6.4 6.4 6.4 
Conductivity (µ.rnhos) 10 
SyrnJ;;:'ms 1 1 1 1 1 
Loa · g Density (g/L) 0.50 0.50 0.50 0.50 0.50 

Technician KW MZ MZ MZ MZ 

KEY TO SYMPTOMS: 1 = no ai:harent effect 
2 = fish s owing signs of stress 
3 =slight opercular movement 
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Date received: 
Source: 
Species: 

Fork length: 

Wet weight: 

TEST FISH STOCK INFORMATION 

September 6, 1996 
Spring Valley Trout Farm 
Oncorhynchus mykiss (Rainbow Trout) 

Mean: 
Range: 

Mean: 
Range: 

4.2lcrn = 0.26crn 
3.SOcrn - 4.70crn 

0.75g= 0.16g 
0.49g - l.12g 

Condition Factor (100 x wt(g)/length3crn): 1.01 

Acclimation History: 
Acclimation tern perature: 
Treatments: 
\Yater. 
Feeding: 
7vf nrt~ Hry· 

14.o - 15.0° cELsrus 
None 
Dechlorinated tap water 
Moore Clark Fry Feed 
T ~c:q th::in 1 O/n 

B224.l/X13;09.24.96 

RAINBOW TROUT REFERENCE TOXICANT DATA 

Stock Arrival Date Test Date Toxicant LC,, (mg/L) 95% Confidence Limits 

96.04.20 96.05.29 Phenol 12 I 5 to 18 

96.05.16 96.06.10 " I 13 5 to 18 

96.06.10 96.06.13 " I 13 10 to 18 

96.06.10 96.06.27 " 9 I 5 to 18 

96.06.17 96.07.09 " 13 10 to 16 

96.06.28 I 96.07.16 " 13 I 10 to 18 

96.06.28 96.07.29 " I 9 5 to 18 

96.07.12 96.08.13 " 12 5 to 18 

96.07.12 96.08.27 " I 11 8 to 15 

96.08.13 96.09.05 " 10 I 5 to 18 

96.09.06 96.09.19 I " 11 I 8 to 14 

LAB l'vl:EA.N 11.6 rno:IL = 2.8 

CONTP..OL/DILFTION WATER QUALITY: 
Hardness: 5 rng/L 

Total Residual Chlorine: Omg/L 



mu. JHru-J~-8·1 L: l8ril LHvi:i~U !SH UiiJ 

(,~r.. , F;r1 [J/.~/r ~-l,-w/.y tical _/,lzbo-ra.t<ry· _'(! d. 

~ ra 
DATE: 

TO: 

1650 Pandora Street, Vancouver 
British Columbia Canada V5L 1L6 

Telephone: (604) 251-4456 
BBS and Fax: (604) 258-9497 
EMAIL: cavendsh@portal.ca 

17 December 1996 

Yolanda Vandermeer 

i'.~ l 44~0 

Anvil Range Mining Corporation 
Postal Bag 1000, Faro, Yukon YOB !KO 
Ph- 604-521-2461 Fax- 403-633-3216 

REPORT ON: RAINBOW TROUT BIOASSAY RESULTS 

SAMPLE DESCRIPTION: 

Sample N=e: 
Collection method: 
AmoUDJ:, Container: 
Physical description: 
Date collected: 

Date, time received: 
Ship . details: 
Recelv~by: 
Date, time tested: 
Set up technician: 

X-5 
not stared 
2 X 22L plastic containers 
Pale yellow liquid 
2 December 19% 

5 December 19%; 1420 hrs. 
~:!'°und via Dan Foss couriers 

5 December 1996; 1630 hrs. 
JM 

RAINBOW TROUT 96 HR RESULTS: 

The 96 hour (static) LC,. was greater than 100% (v/v sample). 

The LC,., is defined as the mean lethal concentration or the concentration at which there is 50 % fish 
mortality. Results are calculated using the method described by Stephan (Methods for calculating an LC"' 
in: Aquatic Toxicology and Hazard Evaluation, American Society for Testing and Materials, 1977). 

The test method followed was as per "Biological Test Method: Rcfert:nee Method for Determining Acute 
Lcthality of Effluents to Rainbow Trout" EPS llRM/13, 1990, amended May 1996. Test volume was 
fifteen fitrcs with ten fish per concentration. Aeration was by forced air through clean glass pipettes at a 
rare of 6.5 ± 1 ml/L/min. 

The initial dissolved oxygen level was 10.2 mg/L at 10.0"C, the conductivity was 900 1<mhos and the 
initial pH was 7-3. After pre-aerating the sample for 60 minutes and warming to 15.0"C, the dissolved 
oxygen level was 10.0 mg/L, as this was greater than 70% saturation and less than 100% saturation the 
rest was initiated at this time. 

Please call should you have any questions. 

Results Certified By: 

Marian Zazzi 
Biologist 
b224. l/X5;12.02.96 
enclosure 

( Environmental & Geochemical Analysis, ICP Services, Technical Consultation, Technologies in Analytical Chemistry 

Environmental & Geocnomical Analysis, ICP Sarvicas, Technical Consultation, Technologies in Analytical Chemistry 

P. ~l 



R,\WD..\T,\· 

TEST HOURS 
CONCENTRATION 0 24 48 n 96 

100°/o Percent Survival 100% l00% 100% 100% 100% 
Dissolved Oxygen (mg<L) 10.0 9.8 9.7 9.7 9.6 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 7.4 8.2 8.3 8.4 8.4 
Conductivity (µmhos) 900 900 
Symtoms 1 1 l 1 1 
Loa ing Density (g!L) 0.33 0.33 0.33 0.33 0.33 

56% Percent Survival 100% 100% 100~~ 100% 100% 
Dissolved Oxygen (mg1L) 10.0 9.4 8.8 8.5 8.8 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 7.3 7.9 7.9 7.9 8.0 
Conductivity (µmhos) 600 600 
Symtoms 1 1 
Loa ing Density (g!L) 0.33 0.33 0.33 0.33 0.33 

32% Percent Survival 100% 100% 100~'0 100% 100% 
Dissolved Oxygen (mg/L) 10.0 9.6 8.9 8.6 8.8 
Temperature (°C) - 15.0 15.0 15.0 15.0 15.0 
pH 7.2 7.8 7.8 7.8 7.6 
Conductivity (µmhos) 350 360 
Syditoms 1 1 1 
Loa ing Density (g/L) 0.33 0.33 0.33 0.33 0.33 

18% Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.0 9.6 9.4 9.4 9.4 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 7.2 7.6 7.7 7.7 7.7 
Conductivity (µmhos) 220 230 
SymJ1oms 1 1 1 
Loa ing Density (g!L) 0.33 0.33 0.33 0.33 0.33 

10% Percent Survival 100% 100% 100% 100% ]00% 
Dissolved Oxygen (mg!L) 10.0 9.3 9.0 8.5 8.3 
Temperature (°C) 15.0 15.0 15.0 15.0 15.0 
pH 7.1 7.3 7.6 7.6 7.3 
Conductivity (µmhos) 140 150 
Symtoms 1 1 1 1 
Loa ing Density (g/L) 0.33 0.33 0.33 0.33 0.33 

CONTROL Percent Survival 100% 100% 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.0 9.5 9.2 8.9 9.0 
Temperature (0 C) - 15.0 15.0 15.0 15.0 15.0 
pH 7.0 6.8 6.9 6.9 6.9 
Symaioms 1 1 1 I 1 
Con uctivity (µmhos) 30 30 
Loading Density (g/L) 0.33 0.33 0.33 0.33 0.33 

·rccimician JM i\.1Z/.JLV1 B\V' B\~/ . MZ 

KEY To SYMPTOMS: 1 = no apharent effect 
2 =fish s owing signs of stress 
3 = slight opercular movement 
4 = loss of equilihrium 



TEST FISH STOCK JNFORM,\ITON 

Date received: I November 1996 
Source: 
Species: 

Fork length: 

Wet weight: 

Spring Valley Trout Fann 
Oncorhynchus mykiss (Rainbow Trout) 

Mean: 
Range: 

Mean: 
Range: 

3.87cm ± 0.39cm 
3. ]0cm - 4.70cm 

0.49g ± 0.14g 
0.21g - 0.84g 

Condition Factor (100 x wt(g)/length'cm): 0.85 

Acclimation History: 
Acclimation temperature: 
Treatments: 
Water: 
Feeding: 
Mortality: 

9.0. 0
- 14.0° CELSIUS 

None 
Dechlorinated tap water 
Moore Clark Fry Feed 
Less than 2% 

RAINBOW TROUT REFERENCE TOXICANT DATA 

Stock Arrival Date Test Toxicant LC,. (mg/L) 95% Confidence Limits 

96.05.16 96.06.10 Phenol 13 5 to 18 

96.06.10 96.06.13 " 13 10 to 18 

96.06.10 96.06.27 " 9 5 to 18 

96.06.17 96.07.09 " 13 10 to 16 

96.06.28 I 96.07.16 " 13 10 to 18 

96.06.28 I 96.07.29 " 9 5 to 18 

96.07.12 96.08.13 " 12 5 to 18 

96.07.12 96.08.27 " 11 8 to 15 

96.08.13 96.09.05 " 10 5 to 18 

96.09.06 96.09.19 " 11 8 to 14 

96.09.20 96.10.08 " 10 5 to 18 

96.09.26 96.10.21 " 13 10 to 18 

96.10.10 96.10.28 " 13 10tol8 

96.11.01 96.12.02 " 11 8 to 18 

LAB MEAN I 11.5 mg!L ± 2.7 
-- .. 

CONTROL/DILUTION WATER QUALITY: 
Hardness: 14 mg/L 
Total Residual Chlorine: 0 mg/L 
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DATE: 

TO: 

17 December 1996 

Al'fVIL !vlJNING 
Attn: Yolanda 
Postal Bag 1000 
Faro, Yukon Ter. 

REPORT ON: R.\JNBOW TROUT BIOASSA Y RESULTS 

SAMPLE DESCRIPTION· 

Sample Name: 
Collection method: 
Amount, Container: 
Physical description: 
Date collected: 

Date, time received: 
Shipping details: 
Received by: 
Date, time tested: 
Set up technician: 

X-13 
not stated 
2 X 22L plastic containers 
Opaque orange/ yellow liquid 
2 December 1996 

5 December 1996; 1420 hrs. 
By ground via Dan Foss couriers 
iv!Z 
5 December 1996; 1600 hrs. 
JM 

RAINBOW TRO!IT 26 HR RES!lT.TS· 

The 96 hour (static) LC"' was greater than 100% (v/v sample). 

The LCS-O is defined as the mean lethal concentration or the concentration al which there is 50% fish mortality. 
Results are calculated using the method described by Stephan (Methods for calculating an LC,0 in: Aquatic 
Toxicology and Hazard Evaluation, American Society for Testing ar.d Materials, 1977). 

The test method followed was as per ''Biological Test Method: Reference Method for Determining Acute 
Lethality of Effluents to Rainbow Trout" EPS 1/RJv!/13, 1990, amended May 1996. Test volume was fifteen 
litres "'ith ten fish per concentration. Aeration was by forced air through clean glass pipettes at a rate of 6.5 ± 1 
ml/L/min. 

The initial dissolved oxygen level was 9.6 mg/L at 9.0'C, the conductivity was 1000 µmhos and the initial pH 
was 7.2. After pre-aerating the sample for 30 minutes and warming to 14.0'C, the dissolved oxysen level was 
9.8 mg/L, as this was greater than 70% saturation and less than 100% saturation the test was imtiated at this 
tune. 

Please call should you have any questions. 

!RC Integrated Resource Consultants Inc. 

lvfarian Zazzi 
Biologist 
b224. l/X13; 12.02.96 
enclosure 



E~I\r'.D~I~· 

TEST HOURS 
CONCE!'<'TR.\ TION 0 24 48 

100% Percent Survival 100% 100% 100% 
Dissolved Oxygen (mg/L) 9.8 9.8 9.7 
Temperature (°C) 1.\.0 15.0 15.0 
pH 7.3 8.2 8.4 
Conductivity (µmhos) 1000 
Symtoms l I 
Loa ing Density (g/L) 0.33 0.33 0.33 

56% Percent Survival 100% 100% 100~'0 
Dissolved Oxygen (mg/L) 10.4 9.9 9.5 
Temperature (0 C) 1-1. 0 15.0 15.0 
pH 7.2 8.1 8.2 
Conductivity (µmhos) 600 
Symtoms I I 
Loa ing Density (g/L) 0.33 0.33 0.33 

32% Percent Survival 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.4 10.0 9.5 
Temperature (0 C) 14.0 15.0 15.0 
pH 7.2 8.0 7.9 
Conductivity (µmhos) 390 
Symtoms l I 
Loa ing Density (g/L) 0.33 0.33 0.33 

18% Percent Survival 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.4 9.7 9.5 
Temperature (0 C) 14.0 15.0 15.0 
pH 7.2 7.6 7.5 
Conductivity (µmhos) 230 
Symtoms 1 I 
Loa ing Density (g/L) 0.33 0.33 0.33 

10% Percent Survival 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.4 9.8 9.5 
Temperature (0 C) 14.0 15.0 15.0 
pH 7.2 7.4 7.4 
Conductivity (µmhos) 150 
Symtoms 1 I 
Loa ing Density (g/L) 0.33 0.33 0.33 

CONTROL Percent Survival 100% 100% 100% 
Dissolved Oxygen (mg/L) 10.0 9.4 9.0 
Temperature (°C) 15.0 15.0 15.0 
pH 7.0 6.8 6.9 
symroms I 1 I 
Con uctivity (µmhos) 30 
Loading Density (g!L) 0.33 0.33 0.33 

Technician Jlv[ tv!Z/Jlv[ BW 

KEY TO SYMPTOMSr 1 = no ap~arent effect 
2 = fish s owing signs of stress 
3 = slight opercular movement 
4 = loss of equilibrium 

72 

100% 
9.5 
15.0 
8.4 

0.33 

100~'0 
9.4 
15.0 
8.2 

0.33 

100% 
9.5 
15.0 
7.9 

I 
0.33 

100% 
8.9 
15.0 
7.5 

0.33 

100% 
9.3 
15.0 
7.5 

I 
0.33 

100% 
8.4 
15.0 
6.9 
I 

0.33 

BW 

96 

100% 
9.2 
15.0 
8.5 
1000 
1 
0.33 

100'1'0 
9.2 
15.0 
8.2 
650 
I 
0.33 

100% 
9.6 
15.0 
8.0 
400 
I 
0.33 

100% 
9.1 
15.0 
7.6 
260 
1 
0.33 

100% 
9.5 
15.0 
7.5 
180 
I 
0.33 

100% 
8.5 
15.0 
7.0 
I 
30 
0.33 

MZ 

I ' 
I 

r 1 

r--, 
I 
I 



Date received: 
Source: 
Species: 

Fork length: 

Wet weight: 

TEST FISH STOCK JNFORM-\TION 

1 November 1996 
Spring Valley Trout Farm 
Oncorhynchus mykiss (Rainbow Trout) 

Mean: 
Range: 

Mean: 
Range: 

3.87cm ± 0.39cm 
3. !0cm - 4.70cm 

0.49g ± 0.14g 
0.2lg- 0.84g 

Condition Factor (JOO x wt(g)/length3cm): 0.85 

Acclimation History: 
Acclimation temperature: 
Treatments: 
Water: 
Feeding: 
Mortality: 

9.0. 0
- 14.0° CELSIUS 

None 
Dechlorinated tap water 
Moore Clark Fry Feed 
Less than 2% 

RAINBOW TROUT REFERENCE TOXIC ANT DAT A 

Stock Arrival Date Test Toxicant LC,. (mg/L) 95% Confidence Limits 

96.05.16 96.06.10 Phenol 13 S to 18 

96.06.10 96.06.13 " 13 IO to 18 

96.06.10 96.06.27 " 9 S to 18 

96.06.17 96.07.09 " 13 JO to 16 

96.06.28 96.07.16 " 13 10 to 18 

96.06.28 96.07.29 " 9 S to 18 

96.07.12 96.08.13 " 12 5 to 18 

96.07.12 96.08.27 " 11 8 to 15 

96.08.13 96.09.05 " 10 5 to 18 

96.09.06 96.09.19 " 11 8 to 14 

96.09.20 96.10.08 " 10 5 to 18 

96.09.26 96.10.21 " 13 10 to 18 

96.10.10 96.10.28 " 13 JO to 18 

96.11.01 96.12.02 " 11 8 to 18 

LAB MEAN 
-· 

11.S mg/L ± 2.7 
-

CONTROL/DILUTION WATER QUALITY: 
Hardness: 14 mg/L 
Total Residual Chlorine: 0 mg/L 
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Biological Monitoring at Rose and Anvil Creeks, 1996 LES 

1.0 INTRODUCTION 

On August 16, 1994, Anvil Range Mining Corporation was officially assigned Licence 

Number IN89-001, which was originally issued to Curragh Resources Inc, by the Yukon 

Territory Water Board. 

To comply with Schedule B of Amendment #3 of the licence, a biological monitoring 

program is to be undertaken every two years on the Rose Creek system. The Schedule 

states that three replicate samples of benthic macro-invertebrate fauna are to be collected 

from seven sites located on Rose and Anvil Creeks. These benthic organisms are to be 

identified, enumerated and the data evaluated. Water samples are also to be collected. 

Anvil Range Mining Corporation contracted Laberge Environmental Services (LES) to 

conduct the monitoring surveys and this report contains all data collected during the 1996 

program. 
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2.0 STUDY AREA 

The Faro mine and mill are located approximately 20 road kilometres north of the town 

of Faro at roughly 62° 20' N and 133° 25' W (Figure 1 ). 

The biological monitoring sites are established on Rose and Anvil Creeks at the following 

locations (Figure 2): 

R1 

R2 

R3 

R4 

RS 

R6 

R7 

Upstream of the freshwater pumphouse and above the confluence of the 

North Fork of Rose Creek, and downstream of the reservoir. 

In the mixing zone downstream of the intersection of the Rose Creek 

diversion canal and the outlet of the tailings pond. 

Rose Creek approximately half way between the tailings pond outlet and 

Anvil Creek. 

Rose Creek just upstream of Anvil Creek. 

Anvil Creek downstream of Rose Creek. 

Anvil Creek immediately upstream of Rose Creek. 

North Fork of Rose Creek upstream of the confluence with the Faro Creek 

diversion. 
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Biological Monitoring at Rose and Anvil Creeks, 1996 LES 

3.0 METHODS 

The 1996 biological monitoring program consisted of two field surveys conducted on July 

30 and 31, and on September 3 and 4. Helicopter access was required for the sites 

situated on the lower mainstem of Rose Creek and the sites on Anvil Creek. The 

remaining sites were accessed by vehicle and on foot. 

3.1 Water Quality 

Water quality samples were collected at each site in July and September. The samples 

were collected in a fast flowing section of the stream upstream of the benthic sampler 

locations. 

3.1.1 Field Measurements 

In-situ measurements were taken at each site during both surveys. Conductivity and 

temperature were determined with an Orion conductivity meter model 126. Dissolved 

oxygen readings were obtained using an Orion oxygen meter model 820 and pH 

measurements were taken using an Orion model 210A pH meter. 

3.1.2 Chemical Analyses 

All sample bottles were supplied by Cavendish Laboratories of Vancouver, B. C. and were 

provided to LES personnel at the Faro Mine Lab. At each site, samples were collected 

in a one litre plastic bottle for sulphates, alkalinity, ammonia and nonfilterable residue. 

Samples to be analyzed for total metals were collected in 250 ml plastic bottles. The 

dissolved metal samples were filtered in the field using a hand operated vacuum pump 

with a 0.45 micron filter and placed into 250 ml plastic bottles. Dissolved and total metals 

samples were preserved with nitric acid. At sites, R2, R3, and R4, samples to be 

analyzed for cyanide were collected in one litre bottles and preserved with sodium 
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Biological Monitoring at Rose and Anvil Creeks, 1996 LES 

hydroxide pellets. All sample bottles with the exception of the dissolved metals sample, 

were partially filled and rinsed three times prior to collecting sample waters. The dissolved 

metals sample bottle was rinsed three times with the filtrate. Samples were kept cool prior 

to shipment to the Cavendish laboratory. 

3.1.3 Quality Assurance/Quality Control 

In July, duplicate samples were collected at some of the sites and sent to another lab 

(Quanta Trace Laboratories in Burnaby, B.C.) as a cross check. In September, Cavendish 

ran duplicates in the lab on a couple of the samples. In July and September, field blanks 

were submitted with the water samples. 

3.2 Water Quantity 

Discharge was measured at each of the sites on both visits. An area with a uniform cross 

section was chosen and the velocity and depth were measured using either a AA Price 

or Price mini meter. Ten or more readings were taken across the profile of the stream. 

Total discharge was calculated as the sum of these individual discharges (area x 

velocity). 

3.3 Stream Sediment Sampling 

Stream sediment sampling is not a requirement of Licence IN89-001, however single 

sediment samples were collected from each of the sites on July 30 and 31, 1996, to aid 

in interpretation and to increase the database. The sediment was collected with a teflon 

trowel from areas of deposition within the active channel and placed into ziplock bags. 

The samples were kept cool prior to shipment with the water samples to the Cavendish 

Lab. 
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3.4 Benthic Invertebrate Sampling 

3.4.1 Field Collection 

Artificial substrate samplers were used for benthic invertebrate sampling. The basket 

samplers were cylindrical in shape, measured 26 cm long with a diameter of 17 cm, and 

were constructed of galvanized wire with a 1 cm mesh. Each substrate sampler was filled 

with washed indigenous gravels collected from the stream bed or the bank at each 

sample site. The surface area provided by this 'artificial substrate' was approximately 

6000 ± 1000 cm2 (Baker 1979). 

Three rock filled samplers were submerged in riffle areas of the stream at each site on 

July 30 and 31, 1996. These samplers were left to colonize for five weeks. On 

September 3 and 4, 1996, the artificial substrate samplers were retrieved by placing a 

screened bucket with a 300 micron mesh, downstream and under the basket. On shore 

the basket was opened in the bucket. Individual rocks were then carefully washed in the 

screened bucket to remove and collect all invertebrates from that sample. The detritus 

and benthic invertebrates remaining in the bucket were placed in a one litre nalgene 

bottle and preserved with 10% formalin. These samples were sent to Charles Low PhD, 

an entomologist in Victoria, B.C. for enumeration and identification. 

3.4.2 Laboratory Analysis 

All samples were washed through two screens with mesh sizes 1 millimetre and 180 

microns. All of the organisms retained by the coarse screen were counted and identified, 

whereas the organisms on the 180 micron screen were subsampled as necessary. A 

Folsom plankton splitter was used for the subsampling. The majority of the benthos were 

identified to the genus level. 
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Biological Moniton'ng at Rose and Anvil Creeks, 1996 LES 

4.0 RES UL TS AND DISCUSSION 

4.1 Water Quality 

Water quality samples were collected in July and September, 1996, at each of the seven 

sites. The analytical results are presented in Appendix A. Eleven metals (bismuth, 

cadmium, chromium, cobalt, lanthanum, lead, molybdenum, silver, titanium, tungsten and 

vanadium) were not detected in any of the samples. 

Part 3(a) of Schedule B specifically requests the analysis of total hardness, alkalinity, 

sulphate, suspended solids, ammonia, and total and dissolved copper, iron, lead and zinc. 

Part 3(b) states that total cyanide is to be analyzed at R2, R3 and R4. The results for 

these parameters are presented in Table 1 with discussion per parameter presented 

below. 

4.1.1 Temperature 

The temperature values reflected the diurnal and seasonal timing of the sampling, ranging 

from 4.8'C at RS and R6 on September 4 to 11.2'C at R3 on July 30. 

4.1.2 Conductivity and Total Hardness 

Calcium and magnesium are considered to be the primary contributors to hardness but 

other cations such as strontium, barium, manganese, iron and aluminum also contribute 

to total hardness. The upstream Rose Creek sites R1 and R7 measured medium 

hardness and the rest of the sites exhibited hard waters. Conductivity, which is a measure 

of the ionic constituents in water, had a similar trend to total hardness with lower values 

in the upstream sites and considerably higher values in the downstream sites. 
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TABLE 1 

WATER QUALITY DATA 

Sample Site R1 R2 R3 R4 

Date, 1996 July 31 Sept 3 July 31 Sept 3 July 30 Sept4 July 30 Sept 4 

Flow. m3/sec 1.162 1.750 1.189 1.923 1.538 2.440 2.379 3.108 

Temp °C 10.0 5.8 10.1 8.2 11.2 7.0 9.7 5.6 

Conductivity 173.6 155.0 327 332 292 301 282 297 
(US/cm) 

pH (in-situ) 8.24 7.97 8.03 7.50 8.69 7.96 8.80 8.10 
pH (lab} 8.00 7.93 7.98 7.88 8.05 7.94 8.15 8.00 

Dissolved 11.5 12.1 10.7 10.8 11.3 11.5 11.3 11.7 

<D 
Oxygen 116 110 110 105 119 109 114 106 

Alkalinity 
mg/l as CaC03 78 70 106 96 100 92 101 95 

Sulphate 11 34 39 35 

Ammonia <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

NFR <5 <5 <5 <5 <5 <5 <5 <5 

Total Cyan'1de <0.001 0.002 <0.001 0.001 <0.001 0.001 

Copper - total 0.0033 0.0043 0.0052 0.0073 0.0023 0.0131 0.0026 0.0153 
- dissolved 0.0021 0.0043 0.0017 <0.0005 0.0013 <0.0005 0.0015 0.0056 

Iron- total 0.21 0.47 0.26 0.47 0.10 0.35 0 02 0.35 
- dissolved 0 03 0.07 0.09 0.17 0.02 0.09 0.01 0.06 

Lead - total <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
• dissolved <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Zinc. total 0.006 0.026 0.027 0.042 0.016 0.051 0.006 0.026 
. dissolved 0.005 <0.005 0.015 0.032 0.006 0 024 0.005 0.018 

Total Hardness 77 70 135 133 121 127 122 127 
mail as CaC03 

NOTE: All units in mg/L unless otheP.vise indicated 

. 

RS R6 

July 30 Sept 4 July 30 Sept4 

4.960 5.770 2.786 2 662 

8.2 48 7.9 4 8 

272 271 271 268 

8.94 7.96 9.00 7.95 
8.22 8.14 824 8.17 

11.2 12.2 12.7 11.9 
108 108 121 106 

121 119 125 124 

16 7 

<0.05 <0.05 <0.05 <0.05 

<5 <5 <5 <5 

0.0017 0 0110 0.0035 00031 
0.0008 <0.0005 0.0013 0.0020 

0.02 027 005 0 29 
0.02 0.05 0.02 0.03 

<0.005 <0.005 <O 005 <0005 
<O 005 <0.005 <O 005 <0.005 

<0.005 0.009 <0.005 0.006 
<0.005 0.011 <0.005 <O 005 

127 124 135 125 

.. .. 

R7 

July 30 Sept 4 

0.770 1.097 

10 8 5.4 

155 9 144.3 

7 90 7.64 
8.01 7 95 

10 6 12.1 
111 112 

75 69 

3 

<0.05 <O 05 

<5 <5 

0.0022 0 0023 
0.0012 <O 0005 

008 0 31 
0 04 0 13 

<0.005 <O 005 
<O 005 <O 005 

0 006 0.041 
<0.005 0.006 

72 63 
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Biofogica/ Monitoring at Rose and Anvil Creeks, 1996 LES 

4.1.3 pH and Alkalinity 

All pH values were alkaline ranging from 7.50 at R2 to 9.0 at R6. The field values were 

considerably higher at R3, R4, R5 and R6 than the lab values and it is suspected that 

there was a malfunction with the field pH meter in July. Alkalinity is a measure of the 

buffering capacity of natural waters against changes in pH relating to the carbonate 

system. Alkalinity was low in the upstream sites (R1 and R7) and considerably greater 

at the other sites. 

4.1.4 Dissolved Oxygen 

All sites were well aerated, ranging from 10.6 mg/L at R7 to 12. 7 mg/L at R6. 

4.1. 5 Sulphate 

Sulphate values were low at the upstream and tributary sites but significantly greater at 

the downstream sites. Sulphate concentrations normally vary from 10 to 80 mg/L in 

surface waters (CCREM, 1987). 

4.1.6 Ammonia and Non Filterable Residue (NFR) 

Ammonia and NFR were not detected at any of the sites. 

4.1.7 Cyanide 

Cyanide was not detected in the July samples but was at or near the detection in all three 

samples in the September samples. A duplicate sample for cyanide was collected at R2 

in July and sent to the Quanta Trace Lab where a relatively high value of 0.012 mg/L was 

reported (see Appenaix A). 

10 
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4.1. 8 Total and Dissolved Metals 

Copper was detected throughout. A significant increase in total copper was reported at 

R3, R4 and R5 in the September samples. The CCREM guideline for the protection of 

aquatic life for copper was exceeded in all samples at R1 and in most of the total 

samples at the rest of the sites to varying degrees. 

Iron was detected at all sites. Higher concentrations were recorded in the September 

samples and the CC REM guideline for iron was exceeded in the total samples at R 1, R2, 

R3, R4 and R7. 

Lead was not detected in any of the samples. 

Zinc was detected throughout and the CCREM guideline was slightly exceeded in the 

September total metals samples at R2, R3 and R7. 

The above metal concentrations have been discussed in relation to the CCREM 

guidelines. It is important to note that the limits as set out under the Water Licence issued 

by the Yukon Territory Water Board apply to the discharge point and there is no obligation 

to meet the CCREM criteria in the receiving waters at this time. The CCREM guidelines 

pertaining to the metals in question are presented below in Table 2. 
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TABLE 2 

CCREM RECOMMENDED GUIDELINES FOR THE PROTECTION OF 

AQUA TIC LIFE 

HARDNESS COPPER LEAD IRON ZINC 

as CaC03 mg/L mg/L mg/L mg/L mg/L 

0 - 60 soft 0.002 0.001 0.3 0.03 

60 - 120 medium soft 0.002 0.002 0.3 0.03 

120 - 180 hard 0.003 0.004 0.3 0.03 

>180 very hard 0.004 0.007 0.3 0.03 

It is difficult to ascertain why there was a notable increase in copper, iron, and to a lesser 

extent zinc, in the September samples compared to the July samples. A possible 

explanation for the elevated copper levels could be related to a small copper sulphate 

spill which occurred at the BXL Explosives Plant on August 17, 1996. However, when 

company data was examined for X14 (Table 3), which is a monthly monitoring station 

located just upstream of R2, no increase in copper during this time period was noted. 

TABLE 3 

COPPER CONCENTRATIONS (mg/L) AT X14, 1996 

June 11 July 17 Aug 15 Sept 9 Oct 21 Nov 20 

0.009 <0.002 <0.002 <0.002 0.030 <0.002 

Another contributing factor could be related to the climatic conditions experienced during 

the five weeks between sampling. Rainfall for the month oi August 1996 was 70.8 mm, 

which is 150% of normal rainfall for this time of the year. This significantly increased flow 

12 
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in Rose Creek (see Section 4.2). Runoff would have also increased, thereby possibly 

increasing the various constituents loading in the water column. 

As some of these metal concentrations exceeded the guidelines at the background sites 

(R 1, R6 and R7) also, it is likely that these levels resulted through natural conditions as 

well, and cannot wholly be attributed to the copper sulphate spill or to the tailings ponds 

discharge. 

4.1.9 Quality Assurance/Quality Control 

There were two significant anomalies with the duplicate samples that were sent to Quanta 

Trace Laboratories. As previously mentioned in Section 4. 1. 7, the value reported for total 

cyanide at R2 by Quanta Trace was six times greater than that reported by Cavendish 

Laboratory. In both duplicate samples R2 and RS, the sulphur values were considerably 

greater in the Quanta Trace samples than in the Cavendish samples. Both sets are 

presented in Appendix A but only the Cavendish sample results are presented in Table 1. 

The duplicate analyses performed at the Cavendish lab for the September samples R1 

and R2 generally show good correlation. 

The field blanks were generally of good quality except that total zinc was detected (0.006 

mg/L) in the September blank. 

4.2 Water Quantity 

Water flow was measured at each of the sites in July and September. These data are 

presented in Table 1 with the water quality data. Except for R6, flows increased 

considerably at all sites. As stated previously, the Faro area received 70.8 mm of rain 

during the month of August which represents an increase of almost a third of the average 

rainfall experienced at this time of year (pers. comm. 0. Millar, Jan 15, 1997). 
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4.3 Stream Sediment Sampling 

Stream sediments were collected from all sites during the July visit. The results of these 

analyses are in Appendix B. Of the twenty-eight metals analyzed, three were below 

detection in all samples (bismuth, mercury and tungsten). 

Six elements (arsenic, cadmium, copper, nickel, lead and zinc) were chosen for closer 

examination as these have the potential to be toxic to the aquatic systems. R7 had the 

lowest values for most of the metals and R4 had the highest concentration for most of the 

metals. The concentration of these metals were compared to the guidelines for the 

protection and management of aquatic sediment quality established by the Ministry of 

Ontario Environment (see Table 4). The lowest effect level (LEL) indicates a level of 

contamination that can be tolerated by the majority of aquatic benthic organisms. The 

severe effect level (SEL) indicates the level where it is expected that a pronounced 

disturbance of the benthic community will occur and would be detrimental to the majority 

of benthic species. Several of the parameters exceeded their respective LEL at various 

sites but most were below the SEL. The exceptions to this were lead at R2 and R4 and 

zinc at R4. 

The levels of copper, lead and zinc in the sediments have been graphed individually and 

are presented in Figures 3, 4 and 5 respectively. To aid in interpretation, the stations 

were arranged on the X-axis to demonstrate where the tributaries, R7 and R6, enter the 

mainstem of Rose Creek. 

As far as can be determined, it is believed that sediment samples have been collected 

from Rose and Anvil Creeks on three previous occasions only. Environmental Protection, 

Whitehorse, conducted a preliminary environmental assessment in this area in 1973 

(Hoos and Holman, 1973) and conducted an environmental study one year after the 

Cyprus Anvrl Mine shut down for an indefinite period in 1983 (Godin and Osler, 1985). 

Sediment samples were collected from R 1, R2 and R3 in 1973, and from R 1, R2, R3, R4 
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TABLE 4 

SUMMARY OF STREAM SEDIMENT METAL CONCENTRATIONS 
I 

I 

I STATION STATION ARSENIC 

I NUMBER DESCRIPTION (ppm) 

II 

I/ 

R1 Rose Creek upstream 6 
R7 North Fork of Rose Creek 10 
R2 Rose Creek dis tailings ponds 32 
R3 Rose Cr midway between R2 & R• 31 
R4 Rose Cr just u/s of Anvil Creek 
R6 Anvil Creek u/s Rose Creek 
RS Anvil Creek dis Rose Creek 

Guideline L.E.L. 
, Guideline S.E.L. 

'Note: L.E.L. = Low Effect Level 
S.E.L. = Severe Effect Level 

Figure 3 

' I CONCENTRATIONS OF COPPER IN SEDIMENTS, 
j ROSE ANO ANVIL CREEKS, 1996 
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0.6 16 
10 110 

Figure 5 

I CONCENTRATIONS OF ZINC IN SEDIMENTS, 
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and R6 on July 26 and September 9, 1983. Copper, lead and zinc were examined for 

each of these data sets (Table 5). R 1, R2 and R3 have data for each of the four 

occasions. The concentrations at the upstream site, R 1, fluctuated considerably. The 

concentrations downstream of the tailings ponds discharge at R2 and R3 had a definite 

trend where the concentrations in 1983 were significantly greater than those in 1973. The 

concentrations in 1996 were lower than in 1983 but not as low as those in 1973. At all 

sites, R4 and R6 included, concentrations were greater in 1983 than in 1996. 

These results provide a limited data set to reliably suggest any overall trends. However, 

the increase in the above noted metals from 1973 to 1983 at R2 and R3 may be 

explained by the remaining effects of a tailings pond spill in March 1975 when 2.45 x 105 

m3 of tailings slurry contaminated Rose Creek (Godin and Osler, 1985). The lower 

concentrations observed in 1996 could have resulted from bedload movement, as these 

materials are continually moved and dispersed downstream. However, no explanation can 

be suggested for the significant differences encountered at R6 between 1983 and 1996, 

which is not influenced by any mining activity or discharges. 

Metals in sediments are difficult to interpret because levels vary widely as a function of 

natural mineralization of local soils in a given watershed. The levels summarized in Table 

4 are consistent with other mineral target areas in the Yukon (Environ. Pro!., 1992). 

TABLE 5 

COMPARISONS OF METAL CONCENTRATIONS IN SEDIMENTS, 1973, 1983 AND 1996 

Conner (ppm) Lead lnnm) Zinc (onm) 

1973 1983 1983 1996 1973 1983 1983 1996 1973 1983 1983 1996 

R1 64 26 25 21 280 124 198 74 270 215 304 221 

R2 24 130 102 60 83 775 554 310 180 967 868 617 

R3 44 119 114 59 280 681 682 244 440 1000 992 581 

R4 224 120 78 585 899 267 1020 750 908 

R6 119 116 34 510 504 11 997 778 125 
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4.4 Benthic Invertebrates 

The benthic invertebrate baskets were set in the same locations utilized in the 1994 study 

(Burns, 1994). 

4.4.1 Abundance and Taxonomic Richness 

Five phyla were found in Rose and Anvil Creeks; Arthropoda, Annelida, Nematoda, 

Mollusca and Coelenterata. A total of 92 different taxonomic groups were identified within 

these five phyla. This data is presented in Appendix C. 

The total number of organisms of the triplicates for each site were summed to give a total 

abundance value for that site. The community with the highest population occurred at R7, 

the north fork of Rose Creek, with a total of 4029 individuals. The lowest population was 

recorded at R3, halfway between the tailings discharge and Anvil Creek, where a total of 

144 individuals were found. The potentially mine impacted sites on Rose Creek, R2, R3 

and R4, had significantly reduced populations compared to the other sites. 

Taxonomic richness was determined for each site by enumerating all taxonomic groups 

identified from species to phylum, as a measure of community diversity. The diversity 

ranged from a high of 57 at R1, the upstream site on the mainstem of Rose Creek to a 

low of 25 at R3. 

Abundance and diversity were plotted and are displayed in Figure 6. To aid in 

interpretation, the stations were arranged on the X-axis to demonstrate where the 

tributaries, R7 and RB, enter the mainstem of Rose Creek. 

Based on abundance and taxonomic richness (diversity), it appears that discharge from 

the tailing ponds may have impacted the benthic communities at the downstream sites 

of R2, R3 and R4, with full recovery occurring at R5 downstream on Anvil Creek. The 
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Biological Monitoring at Rose and Anvil Creeks, 1996 

SITE SITE 
DESCRIPTION 

R1 Rose Creek upstream 
R7 North Fork of Rose Creek 
R2 Rose Creek d/s tailings ponds and diversion canal 
R3 Rose Creek midway between R2 and R4 
R4 Rose Creek just u/s of Anvil Creek 
R6 Anvil Creek just u/s of Rose Creek 
RS Anvil Creek d/s of Rose Creek 

t:s 3000 
z 
<C 
0 
z 
::i 
co 
<C 

R1 R2 R3 R4 
SITE 

ABUNDANCE TAXOMONIC 
RICHNESS 

1629 57 
4029 45 
991 37 
144 25 
666 35 

2741 45 
2726 43 

! 60 

50 

R6 R5 

i [3 Abundance LJ Taxonomic Richness I 

FIGURE 6 Abundance and Taxonomic Richness at Rose and Anvil Creeks, 1996 
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Biological Monitoring at Rose and Anvil Creeks, 1996 LES 

community at R5 is more abundant than that at the upstream site of R1 but is somewhat 

less diverse. 

It should be noted that mine tailings have not been dumped into the tailings ponds since 

1992. All tailings are currently routed to the Faro pit. Any waters entering the tailings 

ponds are via surface runoff and seepages from X23 from the rocks dumps. This 

f • 

r • 
r . 

represents a very small volume of water overall and is easily handled and treated. The 1 · 

water at the discharge point, X5, was customarily below the maximum allowable licensed 

limit of 0.50 mg/L zinc in 1996 (see Annual Report). 

4.4.2 Distribution 

The composition of the benthos communities was displayed as a percentage of the major 

taxonomic orders for each station (Table 6). Based on this, taxa were classified with 

respect to their dominance within the community (Table 7). 

Diptera was the dominant or co-dominant order at all of the sites except for R4. Diptera 

formed 81% of the population at the background sites R1 and R7. At the remaining sites, 

Diptera formed close to half of the population except at R4 where it was only 20% of the 

population. The majority of the organisms within Diptera belonged to the family 

Chironomidae (midges) although there was good representation of Simulidae (blackflies) 

at some of the sites. 

Ephemeroptera was the dominant order at R4 and co-dominant at R2. The family 

Baetidae formed the majority of the organisms at R2 while the family Ephemereliidae 

formed the majority at R4. Ephemeroptera was the subdominant group at the remaining 

sites except at R7 where it was common. Plecoptera and Trichoptera were either 

subdominant or common at all sites except at R7 where Trichoptera was rare. 

Hydracarina was either common or rare at all of the sites except R6 where it was a co­

subdominant group. Other was rare or incidental. 
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Biological Monitoring at Rose and Anvil Creeks, 1996 LES 

TABLE 6 

THE PERCENTAGE OF COMPOSITION OF DIFFERENT TAXONOMIC 
ORDERS AT EACH STATION 

TAXONOMIC ORDER R1 R2 R3 R4 RS R6 R7 

Ephemeroptera 11.7 34.0 22.2 41.9 19.6 12.8 3.1 
(mayflies) 

Plecoptera 4.0 11.4 19.4 20.6 10.8 7.9 11.9 
( stoneflies) 

Trichoptera 1 .1 4.1 15.3 15.9 3.4 7.1 0.5 
( caddisflies) 

Diptera 81.0 49.8 42.4 20.0 53.3 54.9 81.5 
(true flies) 

Hydracarina 0.7 0.5 0.7 1.5 12.6 17.3 2.7 
(water mites) 

Other• 1.4 0.1 0 0.15 0.3 0.08 0.22 

*Other includes one or more of the following taxonomic groups: 

Coelenterata Copepoda Collembola 
Nematoda Ostracoda Homoptera 
Hymenoptera Pelecypoda Lepidoptera 
Oligochaeta 
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TABLE 7 

TAXONOMIC DISTRIBUTION OF BENTHIC INVERTABRATES 
SITE DOMINANT SUBDOMINANT COMMON RARE 

(2'.25%) (10% 'W 24.9%) (l.0% 'W 9.9%) (0.1%-ro0.9%) 

R1 Diptera Ephemeroptera Plecoptera Hydracarina 
Other 
Trichoptera 

R2 Diptera Plecoptera Trichoptera Hydracarina 
Ephemeroptera Other 

R3 Diptera Ephemeroptera Hydracarina 
N 
~ 

Plecoptera 
Trichoptera 

R4 Ephemeroptera Plecoptera Hydracarina Other 
Diptera 
Trichoptera 

R5 Diptera Ephemeroptera Trichoptera Other 
Hydracarina 
Plecoptera 

R6 Diptera Hydracarina Plecoptera 
Ephemeroptera Trichoptera 

R7 Diptera Plecoptera Ephemeroptera Trichoptera 
Hydracarina Other 

INCIDENTAL 
(<0.1 %) 

Other 

Other 
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a· 
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4.4.3 Possible Influencing Factors 

Several studies have been conducted using macroinvertebrates as biological monitors of 

pollution (Rosenberg and Resh, 1993). Using benthic invertebrates in biomonitoring offer 

many advantages for the following reasons; they are ubiquitous, they are abundant and 

easy to collect, there are a large number of species offering a spectrum of responses to 

environmental stress, they are generally sedentary and therefore are representative of 

local conditions, and they have long life cycles compared to other groups (ie periphyton). 

As such, benthic macroinvertebrates act as continuous monitors of the water they inhabit. 

Ephemeroptera, Trichoptera and Plecoptera are sensitive to most types of pollution 

(Rosenberg and Resh, 1993) and Lehmkuhl (1979) has identified several groups within 

these insect orders which have very low tolerance to chemical pollution. Eleven of these 

taxa (six taxa within Plecoptera, three taxa within Ephemeroptera and two taxa within 

Trichoptera) have been identified in the Rose and Anvil Creek study area. Table 8 

summarizes the presence or absence of each of these taxa per site. 

All of the sites were relatively similar. R3 had the lowest amount of sensitive taxa present, 

7 out of 11. R2, R4 and RS had the most with 9 out of 11 taxa present and R 1, R6 and 

R7 (all background sites) had eight. 

Although populations were low at the downstream sites (R2, R3 and R4), the presence 

of many of the pollution sensitive insects identified at these sites, indicate that the benthic 

communities are healthy . It is interesting to note that proportionally, these potentially 

impacted sites had greater populations of Ephemeroptera and Plecoptera, pollution 

sensitive insects, than did the background/control sites of R1, R6 and R7 (see Table 6). 

Based on the data presented in Section 4.3, the stream sediments at R4 appear to be 

contaminated with metals. Both zinc and lead levels were greater than the severe effect 

level and it would be expected that the benthic community here would suffer. However, 

the community at R4 was dominated by the pollution sensitive family Ephemereliidae of 

the order Ephemeroptera, demonstrating that the habitat is certainly suitable at this 

locatio~. These data would indicate that although metals exist in the sediments, they 

presumably are not in a bioavailable form. 
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TABLE 8 

Presence (+)and Absence (-)of Sensitive Taxa at 
Rose and Anvil Creeks 

Sensitive Taxa R1 R2 R3 R4 RS R6 R7 

Plecoptera 
Nemouridae + + + + + + + 
Perlodidae + + - + + + + 
Capniidae + + + + + + + 
Taeniopterigidae + + - + + + + 
Chloroperlidae - + + + - - + 
Pteronarcyidae - - - - + - -

Ephemeroptera 
Epeorus + + + + + + + 
Ephemerellidae + + + + + + + 
Rithrogena + - - - - - -

Trichoptera 
Brachycentriidae - + + + + + -
Rhyacophilidae + + + + + + + 

Total# of sensitive taxa: 8 9 7 9 9 8 8 

After Lehmkuhl (1979) 
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5.0 SUMMARY 

Overall, the water samples collected at the sites in this study and analyzed for the 

selected parameters, generally indicated good water quality for the support of aquatic life. 

Several metals concentrations increased in the September water samples and the 

CCREM guideline for copper was exceeded at all sites, for iron at all sites except R5 and 

R6, and zinc at R2, R3 and R7. This anomalous incident of elevated concentrations at 

the background sites also, suggests that the increases were from natural sources. 

Although stream sediment sampling is not a requirement of the current licence, samples 

were collected at each of the sites. The concentrations of various metals increased 

significantly at the three sites located on Rose Creek downstream of the tailings ponds 

compared to the non-impacted sites. 

Based on abundance and diversity, it appears that the communities located on Rose 

Creek downstream of the tailings ponds have been negatively affected. However, the 

composition of these populations indicates that healthy benthic communities exist here. 

In addition, there appears to be full recovery of the populations at the downstream site 

of R5 on Anvil Creek, where abundance numbers and diversity were near or above levels 

at the upstream site of R 1. The composition of all the communities had good 

representation of the major groups of organisms that are usually present in lotic waters. 
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APPENDIX A WATER QUALITY CHEMISTRY DATA, 1996 

Total Total TOTAL METALS (mg/L) 
Site Lab Date total alk. pH NFR sulfate ammonia cyanide Hardness aluminum antimony arsenic barium beryllium bismuth 

R1 Cavendish July 31/96 78 8.00 <5 <0.05 77 0.05 <0.03 <0.02 0.061 <0.001 <0.04 
R1 Cavendish Sept 3/96 70 7.93 <5 11 <0.05 70 <0.05 <0.02 <0.02 0.052 <0.001 <0.04 
R1 Lab Dup <0.05 <0.02 <0.02 0.044 <0.001 <0.04 

R2 Cavendish July 31/96 106 7.98 <5 <0.05 <0.001 135 0.05 <0.03 <0.02 0.046 <0.001 <0.04 
R2 Quanta July 31/96 110 7.90 <5 62 0.05 0.012 156 0.01 <0.02 <0.02 0.049 <0.0002 <0.02 
R2 Cavendish Sept 3/96 96 7.88 <5 34 <0.05 0.002 133 <0.05 <0.02 <0.02 0.056 0.001 <0.04 
R2 Lab Dup 

R3 Cavendish July 30/96 100 8.05 <5 <0.05 <0.001 121 0.05 <0.03 <0.02 0.042 <0.001 <0.04 
R3 Cavendish Sept 4/96 92 7.94 <5 39 <0.05 0.001 127 <0.05 <0.02 <0.02 0.053 <0.001 <0.04 

R4 Cavendish July 30/96 101 8.15 <5 <0.05 <0.001 122 0.05 <0.03 <0.02 0.048 <0.001 <0.04 
R4 Cavendish Sept 4/96 95 8.00 <5 35 <0.05 0.001 127 <0.05 <0.02 <0.02 0.066 <0.001 <0.04 

R5 Cavendish July 30/96 121 8.22 <5 <0.05 127 0.05 <0.03 <0.02 0.047 <0.001 <0.04 
R5 Quanta July 30/96 130 8.20 <5 23 <0.05 142 <0.01 <0.02 <0.02 0.0621 <0.0002 <0.02 
R5 Cavendish Sept 4/96 119 8.14 <5 16 <0.05 124 <0.05 <0.02 <0.02 0 072 <0.001 <0.04 

F<:6 Cavendish July 30/96 125 8.24 <5 <0.05 135 0.05 <0.03 <0.02 0.056 <0.001 <0.04 
F<:6 Cavendish Sept 4/96 124 8.17 <5 7 <0.05 125 <0.05 <0.02 <0.02 0.072 <0.001 <0.04 

R7 Cavendish July 30/96 75 8.01 <5 <0.05 72 0.05 <0.03 <0.02 0.038 <0.001 <0.04 
F<:7 Cavendish Sept 4/96 69 7.95 <5 3 <0.05 63 <0.05 <0.02 <0.02 0.044 <0.001 <0.04 

FB Field Blank July 31/96 0.05 <0.03 <0.02 <0.002 <0.001 <0.04 
FB Field Blank Sept 4/96 <0.05 <0.02 <0.02 <0.002 <0.001 <0.04 



APPENDIX A WATER QUALITY CHEMISTRY DATA, 4996 

TOTAL METALS (mg/L) 
Site Lab ;admium calcium chromium cobalt copper iron lanthanum lead magnesium manganese molybdenum nickel 

R1 Cavendish <0.0005 22.6 <0.005 <0.005 0.0033 0.21 <0.005 <0.005 4.9 0.02 <0.002 <0.005 
R1 Cavendish <0.0005 20.1 <0.005 <0.005 0.0043 0.47 <0.005 <0.005 4.4 0.01 <0.002 <0.00S 
R1 Lab Dup <0.0005 18.8 <0.005 <0.005 0.0006 0.29 <0.005 <0.005 4 0.01 <0.002 <0.005 

R2 Cavendish <0.0005 39.9 <0.005 <0.005 0.0052 0.26 <0.00S <0.005 8.6 0.71 <0.002 0.007 
R2 Quanta <0.0001 46.1 <0.001 <0.001 0.003 0.336 <0.001 9.45 0.595 .<0.005 <O 002 
R2 Cavendish <0.0005 39.9 <0.005 <0.005 0.0073 0.47 <0.005 <0.005 8.6 0.77 <0.002 <0.005 
R2 Lab Dup 

R3 Cavendish <0.0005 36.2 <0.005 <0.005 0.0023 0.1 <0.005 <0.005 7.5 0.38 <0.002 <0.005 
R3 Cavendish <0.0005 39.0 <0.005 <0.005 0.0131 0.35 <0.00S <0.00S 8.2 0.54 <0.002 0.006 

R4 Cavendish <0.0005 36.6 <0.005 <0.005 0.0026 0.02 <0.00S <0.005 7.5 0.12 <0.002 <0.005 
R4 Cavendish <O.OOOS 3S.6 <0.005 <0.005 0.0153 0.35 <0.005 <0.005 7.6 0.27 <0.002 <0.005 

RS Cavendish <O.OOOS 3S.9 <O.OOS <0.005 0.0017 0.02 <O.OOS <0.005 9.1 0.03 <0.002 <0.005 
RS Quanta <0.0001 40.6 <0.001 <0.001 0.004 0.11 <0.001 9.84 0.0246 <0.005 <0.002 
R5 Cavendish <0.0005 3S.6 <O.OOS <O.OOS 0.011 0.27 <0.00S <O.OOS 9.2 0.05 <0.002 <0.005 

R6 Cavendish <0.0005 37.9 <0.005 <0.005 0.003S O.OS <O.OOS <0.005 9.6 0.02 <0.002 0.009 
R6 Cavendish <O.OOOS 3S.O <0.005 <O.OOS 0.0031 0.29 <0.005 <O.OOS 9.5 0.01 <0.002 <O.OOS 

R7 Cavendish <O.OOOS 21.S <O.OOS <O.OOS 0.0022 0.08 <O.OOS <0.005 4.4 0.01 <0.002 <0.005 
R7 Cavendish <0.0005 18.6 <0.005 <O.OOS 0.0023 0.31 <O.OOS <O.OOS 3.8 0.01 <0.002 <O.OOS 

FB Field Blank <0.0005 0.4 <0.005 <0.005 <0.0005 0.15 <0.00S <0.005 <0.1 <0.01 <0.002 <O.OOS 
FB Field Blank <0.000S <0.1 <O.OOS <O. OOS <0. OOOS 0.25 <0.005 <0.005 <0.1 <0.01 <0.002 <0.00S 



APPENDIX A WATER QUALITY CHEMISTRY DATA, 1996 

TOTAL METALS (mg/L) DISSOLVED METALS (mg/L) 
Site Lab phosphorus silicon silver sodium strontium sulfur titanium tungsten vanadium zinc aluminum antimony arsenic barium 

R1 Cavendish <0.04 3.12 <0.003 <1 0.115 1 <0.005 <0.03 <0.005 0.006 0.05 <0.03 <0.02 0.059 
R1 Cavendish 0.08 5.45 <0.003 12 0.108 4 <0.005 <0.03 <0.005 0.026 <0.05 <0.02 <0.02 0.045 
R1 Lab Dup 0.06 4.84 <0.003 11 0.097 <1 <0.005 <0.03 <0.005 0.028 

R2 Cavendish <0.04 2.81 <0.003 4 0.168 9 <0.005 <0.03 <0.005 0.027 0.05 <0.03 <0.02 0.05 
R2 Quanta <0.06 4.89 <0.001 6.13 0.149 21.2 <0.001 <0.002 0.031 <0.01 <0.02 <0.02 0.0489 
R2 Cavendish 0.09 4.86 <0.003 20 0.166 10 <0.005 <0.03 <0.005 0.042 <0.05 <0.02 <0.02 0.038 
R2 Lab Dup <0.05 <0.02 <0.02 0.039 

R3 Cavendish <0.04 2.90 <0.003 3 0.152 5 <0.005 <0.03 <0.005 0.016 0.05 <0.03 <0.02 0.039 
R3 Cavendish 0.12 5.16 <0.003 22 0.160 10 <0.005 <0.03 <0.005 0.051 <0.05 <0.02 <0.02 0.039 

R4 Cavendish <0.04 3.02 <0.003 3 0.152 5 <0.005 <0.03 <0.005 0.006 0.05 <0.03 <0.02 0.05 
R4 Cavendish 0.10 4.75 <0.003 20 0.146 9 <0.005 <0.03 <0.005 0.026 <0.05 <0.02 <0.02 0.048 

R5 Cavendish 0.10 2.71 <0.003 1 0.123 1 <0.005 <0.03 <0.005 <0.005 0.05 <0.03 0.03 0.048 
R5 Quanta <0.06 4.74 <0.001 2.72 0.110 7.9 <0.001 <0.002 0.002 <0.01 <0.02 <0.02 0.051 
RS Cavendish 0.04 4.76 <0.003 12 0.123 3 <0.005 <0.03 <0.005 0.009 <0.05 0.03 <0.02 0.056 

R6 Cavendish 0.09 2.98 <0.003 1 0.125 1 <0.005 <0.03 <0.005 <0.005 0.05 <0.03 <0.02 0.06 
R6 Cavendish 0.09 4.36 <0.003 11 0.120 1 <0.005 <0.03 <0.005 0.006 <0.05 <0.02 <0.02 0.059 

R7 Cavendish <0.04 3.09 <0.003 1 0.100 1 <0.005 <0.03 <0.005 0.006 0.05 <0.03 <0.02 0.035 
R? Cavendish <0.04 4.60 <0.003 9 0.091 1 <0.005 <0.03 <0.005 0.041 <0.05 <0.02 <0.02 0.036 

FB Field Blank <0.04 <0.1 <0.003 <1 0.004 1 <0.005 <0.03 <0.005 <0.005 0.05 <0.03 <0.02 <0.002 
FB Field Blank <0.04 1.58 <0.003 <1 <0.002 1 <0.005 <0.03 <0.005 0.006 <0.05 <0.02 <0.02 <0.002 



APPENDIX A WATER QUALITY CHEMISTRY DATA, 1996 

DISSOLVED METALS (mg/L) 
Site Lab beryllium bismuth cadmium calcium chromium cobalt copper iron lanthanum lead magnesium manganese 

R1 Cavendish <0.001 <0.04 <0.002 22.0 <0.005 <0.005 0.0021 0.03 <0.005 <0.02 4.9 0.02 
R1 Cavendish 0.003 <0.04 <0.0005 20.8 <0.005 <0.005 0.0043 0.07 <0.005 <0.005 4.3 0.01 
R1 Lab Dup 

R2 Cavendish 0.001 <0.04 <0.002 39.3 <0.005 <0.005 0.0017 0.09 <0.005 <0.02 8.7 0.7 
R2 Quanta <0.0002 <0.02 <0.0001 46.0 <0.001 <0.001 <0.002 0.127 <0.001 9.5 0.594 
R2 Cavendish 0.003 <0.04 <0.0005 39.5 <0.005 <0.005 <0.0005 0.17 <0.005 <0.005 8.3 0.78 
R2 Lab Dup 0.001 <0.04 <0.0005 38.8 <0.005 <0.005 <0.0005 0.17 <0.005 <0.005 8.2 0.77 

R3 Cavendish 0.001 <0.04 <0.002 36.4 <0.005 <0.005 0.0013 0.02 <0.005 <0.02 7.7 0.37 
R3 Cavendish <0.001 <0.04 <0.0005 38.0 <0.005 <0.005 <0.0005 0.09 <0.005 <0.005 7.7 0.55 

R4 Cavendish 0.001 <0.04 <0.002 36.5 <0.005 <0.005 0.0015 0.01 <0.005 <0.02 7.8 0.1 
R4 Cavendish <0.001 <0.04 <0.0005 37.6 <0.005 <0.005 0.0056 0.06 <0.005 <0.005 8.0 0.28 

RS Cavendish <0.001 <0.04 <0.002 34.5 <0.005 <0.005 0.0008 0.02 <0.005 <0.02 9.0 0.02 
R5 Quanta <0.0002 <0.02 <0.0001 20.6 <0.001 <0.001 <0.002 0.035 <0.001 4.4 0.0084 
R5 Cavendish 0.002 <0.04 <0.0005 34.7 <0.005 <0.005 <0.0005 0.05 <0.005 <0.005 9.0 0.06 

R6 Cavendish <0.001 <0.04 <0.002 34.9 <0.005 <0.005 0.0013 0.02 <0.005 <0.02 9.3 0.01 
R6 Cavendish <0.001 <0.04 <0.0005 35.0 <0.005 <0.005 0.0020 0.03 <0.005 <0.005 9. 1 0.01 

R7 Cavendish <O 001 <0.04 <0.002 20.2 <0.005 <0.005 0.0012 0.04 <0.005 <0.02 4.2 0.01 
R7 Cavendish 0.002 <0.04 <0.0005 18.7 <0.005 <0.005 <0.0005 0.13 <0.005 <0.005 3.9 <0.01 

FB Field Blank <0.001 <0.04 <0.0005 0.4 <0.005 <0.005 <0.0005 0.02 <0.005 <0.005 <0.1 <0.01 
FB Field Blank <0.001 <0.04 <0.0005 0.2 <0.005 <0.005 0.002 <0.1 <0.005 <0.005 <0.1 <0.01 



APPENDIX A WATER QUALITY CHEMISTRY DATA, 1996 

DISSOLVED METALS (mg/L) 
Site Lab molybdenum nickel phosphorus silicon silver sodium strontium sulfur titanium tungsten vanadium zinc 

R1 Cavendish <0.002 <0.005 <0.04 3.00 <0.003 2 0.109 1 <0.005 <0.03 <0.005 <0.01 
R1 Cavendish <0.002 <0.005 <0.04 4.56 <0.003 8 0.103 <1 <0.005 <0.03 <0.005 <0.005 
R1 Lab Dup 

R2 Cavendish <0.002 <0.005 <0.04 2.59 <0.003 5 0.165 8 <0.005 <0.03 <0.005 0.03 
R2 Quanta <0.005 <0.002 <0.06 4.74 <0.001 6 0.145 20 <0.001 <0.002 0.027 
R2 Cavendish <0.002 <0.005 0.09 4.30 <0.003 16 0.163 1 <0.005 <0.03 <0.005 0.032 
R2 Lab Dup <0.002 <0.005 0.11 4.54 <0.003 16 0.161 <1 <0.005 <0.03 <0.005 0.029 

R3 Cavendish <0.002 <0.005 <0.04 2.96 <0.003 4 0.152 5 <0.005 <0.03 <0.005 0.02 
R3 Cavendish <0.002 <0.005 <0.04 4.52 <0.003 16 0.155 <1 <0.005 <0.03 <0.005 0.024 

R4 Cavendish <0.002 <0.005 <0.04 2.97 <0.003 4 0.151 3 <0.005 <0.03 <0.005 <0.01 
R4 Cavendish <0.002 <0.005 0.06 4.3S <0.003 1S 0.1SS 1 <O.OOS <0.03 <O.OOS 0.018 

RS Cavendish <0.002 <O.OOS <0.04 2.SS <0.003 2 0.121 1 <O.OOS <0.03 <O.OOS <0.01 
RS Quanta <O.OOS <0.002 <0.06 4.S9 <0.001 2 0.076 4 <0.001 <0.002 <0.001 
RS Cavendish <0.002 0.005 <0.04 4.21 <0.003 9 0.123 <1 <O.OOS <0.03 <O.OOS 0.011 

R6 Cavendish <0.002 <0.005 <0.04 2.46 <0.003 1 0.116 1 <0.005 <0.03 <0.00S <0.01 
R6 Cavendish <0.002 <O.OOS 0.07 4.20 <0.003 7 0.118 <1 <O.OOS <0.03 <O.OOS <O.OOS 

R7 Cavendish <0.002 <O.OOS <0.04 2.68 <0.003 2 0.094 1 <O.OOS <0.03 <0.005 <0.01 
R7 Cavendish <0.002 <O.OOS 0.20 4.86 <0.003 7 0.091 1 <O.OOS <0.03 <0.00S 0.006 

FB Field Blank <0.002 O.OOS <0.04 <0.1 <0.003 <1 <0.002 1 <O.OOS <0.03 <O.OOS <0.00S 
FB Field Blank <0.002 <0.005 O.OS 0.33 <0.003 <1 <O 002 <1 <O.OOS <0.03 <O.OOS <0.00S 
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APPENDIX B, SEDIMENT RESULTS AT ROSE AND ANVIL CREEKS, JULY, 1996 

SITE Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe Hg La 
ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % ppm ppm 

R1 <0.1 1.09 6 195 0.9 <3 0.53 0.6 9 27 21 2.09 <3 18 
R2 0.6 1.21 32 399 1.0 <3 0.79 1.6 16 50 60 3.38 <3 16 
R3 0.4 1.05 31 263 0.9 <3 0.65 1.0 17 39 59 2.95 <3 12 
R4 0.9 1.20 32 BOO 1.2 <3 0.68 2.1 24 4B 78 3.24 <3 1B 
R5 <0.1 1.3B 14 308 0.9 <3 0.65 0.8 13 45 35 2.65 <3 18 
RB <0.1 1.42 9 238 0.9 <3 0.69 1.0 13 45 34 2.65 <3 19 
R7 <0.1 0.8B 10 173 0.7 <3 0.40 0.4 4 20 14 1.84 <3 1B 

SITE Mg Mn Mo Na Ni p Pb Sb Si Sr Ti v w Zn 
% ppm ppm % ppm ppm ppm ppm % ppm % ppm ppm ppm 

R1 0.45 1419 <1 0.05 25 11B7 74 <2 O.OB 55 0.05 27 <2 221 
R2 0.72 2808 1 0.05 49 11B2 310 3 0.10 51 0.05 34 <2 617 
R3 0.59 4BB5 1 0.05 42 1183 244 <2 0.09 45 0.04 29 <2 581 
R4 0.70 114BB 2 0.07 BB 1043 2B7 <2 0.10 57 0.05 35 <2 908 
R5 0.73 1855 <1 0.04 41 1413 20 3 0.05 39 0.07 53 <2 1B1 
RB 0.76 1222 1 0.04 40 1349 11 <2 O.OB 40 0.07 54 <2 125 
R7 0.35 887 <1 0.01 17 1109 18 <2 0.04 31 0.05 24 <2 82 
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APPENDIX C BENTHIC INVERTEBRATE DATA, 1996 

R1a R1b R1c R2a R2b R2c R3a R3b R3c R4a R4b R4c 

PHYLUM COELENTERATA 
Class Hydrozoa 

Hydra sp 

PHYLUM MULLOSCA 
Class Pelecypoda 
Family Sphaeriidae 

Pisidium sp 

PHYLUM NEMATODA 3 2 

PHYLUM ANNELIDA 
Class Oligochaeta 
Order Haplotaxidae 
Family Naididae 

Nais sp 1 
Family Tubificidae unid J 6 

PHYLUM ARTHROPODA 
Class Crustacea 
Sub Class Copepoda 

Sub Order Cyc!opoida 
Sub Order Harpacticoida 

Sub Class Ostracoda 
Ostracoda Unid 

Family Candonidae 
Candona sp 2 

Family Cyc!ocypridae 
Cypria sp 

Class Arachnida 
Order Hydracarina 

Hydracarina, unid J/O 5 2 4 2 
Lebertia sp 2 
Neumannia sp 
Sperchon sp 1 3 
Torrenticola sp 4 

Class tnsecta 
Oder Plecoptera 

Plecoptera, Unid J/D 36 
Family Capniidae 

Capnia sp 2 36 10 4 
Family Perlodldae 

lsoperla sp 5 2 24 7 13 1 
Megarcys sp 2 3 6 6 6 4 
Skwala curvata 4 
Skwala para!ella 

Family Nemouridae 
Malenka sp 10 3 6 5 10 1 1 5 2 
Zapada sp 13 11 8 6 11 5 5 3 2 11 13 

Family Pteronarcyidae 
Pteronarcella sp 

Family Ch!oroperlidae 
Sweltsa sp gp 3 3 

Family Taeniopterygidae 
Taenionema sp 5 4 3 2 2 

Order Ephemeroptera 
Ephemeroptera Adult 

Family Siphlonuridae 
Ameletus sp 
Siphlonurus sp 2 2 

unid = unidentified J =juvenile L =larvae P =pupae A= adult D =damaged 



APPENDIX C BENTHIC INVERTESRA TE DATA. 1996 

R1a R1b R1c R2a R2b R2c R3a R3b R3c R4a R4b R4c 

Family Baetidae 
Baetis sp 54 79 18 139 42 125 4 8 62 23 2 

Family Heptageniidae 
Cinygmula sp 3 2 2 3 
Epeorus (Iron) albertae 3 2 
Epeorus (lron)longimanus 3 4 4 
Heptagenia sp 
Rhithrogena sp 2 

Family Ephemereliidae 
Ephemerelfa coloradensis 
Ephemerella doddsi 2 4 7 4 
Ephemerella inennis 2 19 2 2 
Ephemere!la grandis 2 1 
Ephemerella sp 9 9 2 4 133 24 12 

Order Trichoptera 
Trichoptera, Unid J 
Trichoptera pupae 

Family Hydropsychidae 
Arctopsyche sp 5 4 3 2 32 14 3 
Cheumatopsyche sp 
Hydropsychidae unid J 

Family Brachycentridae 
Brachycentrus sp 8 4 6 2 2 6 3 

Family Limnephilidae 
Clostoeca sp 
Oicosmoecus sp 

Family Glossosomatidae 
Glossosoma sp 4 7 12 4 20 

Family Hydropti!idae 
Hydroptila sp 

Family Rhyacophi!idae 
Rhyacophila sp juv 2 2 2 4 2 
Rhyacophila acropedes/vao 4 5 2 
Rhyacophila (hyalinata?) 4 4 
Rhyacophila vepulsa 

Order Diptera 
Oiptera, Unid adult 

Family Tipu!idae 
Antocha sp 
Dicranota sp 
Hexatoma sp 
Tipula sp 

Family Simu!idae 
Prosimu!ium sp 
Prosimu!ium sp P 1 
Simulium sp L 74 122 13 7 4 2 9 10 25 19 17 
Simulium sp P 1 

Family Chironomidae 
Chironomidae adult 1 1 
Chironomidae pupae 14 6 7 2 1 1 
Chironomidae unid J/O 80 252 15 19 12 28 3 20 3 

Sub Family Tanypodinae 
Thienemannimyia sp 

Sub Family Chironomini 
Oicrotendipes sp 
Micropsectra sp 
Microtendipes sp 
Rheotanytarsus sp 2 4 
Tanvtarsus sp 3 

Sub Family Orthocfadiinae 
Bril!ia sp 70 7 2 1 2 2 
Cardiocladius sp 39 87 57 112 76 115 3 2 20 7 9 

unid = unidentified J =juvenile L = laNae P =pupae A= adult D =damaged 



APPENDIX C BENTHIC INVERTEBRATE DATA. 1996 

R1a R1b R1c R2a R2b R2c R3a R3b R3c R4a R4b R4c 

Corynoneura sp 3 
Cricotopus sp 96 60 10 18 25 15 12 11 2 
Eukiefferiella sp 91 155 17 4 7 c 3 v 

Euryhapsis sp 6 7 7 3 2 
Symposiocladius sp 1 
Synorthocladius sp 3 1 2 
Thienemanniella sp 9 5 6 

Sub F.amily DiamesinRe 
Diamesa sp 

Family Ceratopogonidae 
Cuticokles sp 
P<!lpomyia sp 

Family Oeuterophlebiidae 
Deuterophlebia sp 

Family Empididae 
Empididae pupae 
Chelifera sp 

Family Muscidae 
Limnophoia sp 4 2 

Family Psychodic:jae. 
Pericoma sp 3 2 

Order Co!embo!la 
Podura sp 

Order Homoptera 
Aphididae 
Cicadeilidae 

Order Hymenoptera Unid A 

Order Lepidoptera L 

Total per site: 617 846 166 401 218 372 45 24 75 434 149 83 
Taxonomic Richness per site: 44 35 23 31 26 27 20 10 22 29 21 19 

unid = unidentified J ::; juvenile L = larvae P = pupae A= adult D =damaged 



APPENDIX C BENTHIC INVERTEBRATE DATA, 1996 

R5a R5b R5c R6a R6b R6c R7a R7b R7c 

PHYLUM COELENTERATA 
Class Hydrozoa 

Hydra sp 

PHYLUM MULLOSCA 
Class Pelecypoda 
Family Sphaeriidae 

Pisidium sp 

PHYLUM NEMATODA 3 4 7 

PHYLUM ANNELIDA 
Class Oligochaeta 
Order Haplotaxidae 
Family Naididae 

Nais sp 
Family Tubificidae unid J 

PHYLUM ARTHROPODA 
Class Crustacea 
Sub Class Copepoda 

Sub Order Cyclopoida 
Sub Order Harpacticoida 

Sub Class Ostracoda 
Ostracoda Unld 

Family Candonidae 
Candona sp 

Family Cyclocypridae 
Cypria sp 

Class Arachnida 
Order Hydracarina 

Hydracarina, unid J/O 21 18 26 32 43 19 14 
Lebertia sp 1 2 5 2 
Neumannia sp 
Sperchon sp 7 5 4 5 2 3 6 
Torrenticola sp 58 103 101 176 3 212 33 25 

Class lnsecta 
Oder Plecoptera 

P!ecoptera. Unid J/O 
Family Capniidae 

Capnia sp 46 52 42 28 
Family Perlodidae 

2 16 20 12 40 

!soperla sp 3 2 2 2 2 
Megarcys sp 1 1 3 4 
Skwala curvata 6 6 14 4 4 4 3 4 
Skwala paraler!a 

Family Nemouridae 
Malenka sp 4 10 20 19 2 12 32 108 142 
Zapada sp 21 19 7 6 16 15 

Family Pteronarcyidae 
Pteronarcel!a sp 

Fami!y Ch!oroperlidae 
Sweltsa sp gp 2 

Family Taeniopterygidae 
Taenionema sp 6 18 20 45 6 36 23 51 22 

Order Ephemeroptera 
Ephemerootera Adult 

Family Siphlonuridae 
Ameletus sp 
Siphlonurus sp 

unid = unidentified J =juvenile L =larvae P ~pupae A= adult D =damaged 



APPENDIX C BENTHIC INVERTEBRATE DATA, 1996 

R5a R5b R5c R6a R6b R6c R7a R7b R7c 

Family Baetidae 
Baetis sp 70 117 192 59 6 123 5 34 4 

Family Heptageniidae 
Cinygmula sp 9 2 7 1 13 3 14 
Epeorus (Iron) albertae 2 1 3 2 3 
Epeorus (lron)!ongimanus 
Heptagenia sp 
Rhithrogena sp 

Family Ephemereliidae 
Ephemerella coloradensis 2 8 
Ephemere!Ja doddsi 4 11 16 28 9 21 3 
Ephemerella inermis 1 1 2 
Ephemerella grandis 35 13 24 40 20 1 1 
Ephemerel!a sp 7 14 9 19 10 8 6 5 12 

Order Trichoptera 
Trichoptera, Unid J 
Trichoptera pupae 

Family Hydropsychidae 
Arctopsyche sp 2 5 3 3 4 3 
Cheumatopsyche sp 14 25 43 53 9 104 4 3 
Hydropsychidae unid J 1 

Family Brachycentridae 
Brachycentrus sp 2 2 3 4 

Family Limnephilidae 
C!ostoeca sp 
Dicosmoecus sp 2 

Family Glossosomatidae 
Glossosoma sp 

Family Hydroptilidae 
Hydroptila sp 

Family Rhyacophilidae 
Rhyacophila sp juv 5 
Rhyacophila acropedes/vao 2 
Rhyacophila (hyalinata?) 
Rhyacophila vepulsa 

Order Diptera 
Diptera, Unid adult 

Family Tipulidae 
Antocha sp 
Dicranota sp 
Hexatoma sp 
Tipula sp 

Family Simu!idae 
Prosirnulium sp 5 11 
Prosimulium sp P 1 3 
Simulium sp L 17 67 42 217 39 215 19 35 51 
Simulium sp P 5 9 7 4 6 

Family Chironomidae 
Chironomidae adult 
Chironomidae pupae 7 3 7 4 3 27 8 
Chironomidae unid J/D 300 77 156 189 9 173 59 1262 290 

Sub Family Tanypodinae 
Thienemannimyia sp 

Sub Family Chironomini 
Dicrotendipes sp 
Micropsectra sp 
Microtendipes sp 
Rheotanytarsus sp 7 4 5 10 2 
Tanytarsus sp 

Sub Family Orthoclediinae 
Brillia sp 
Cardioc!adius sp 47 74 65 103 16 78 61 100 96 

unid = unidentified J =juvenile L =larvae P =pupae A= adult D =damaged 



APPENDIX C BENTHIC INVERTEBRATE DATA. 1996 

R5a R5b R5c R6a R6b R6c R7a R7b R7c 

Corynoneura sp 1 
Cricotopus sp 133 87 79 54 17 93 156 251 164 
Eukiefferiella sp 97 64 61 119 7 113 59 372 135 
Euryhapsis sp 11 8 5 2 4 3 22 11 
Symposiocladlus sp 
Synorthocladius sp 2 2 3 3 1 1 2 
Thienemanniella sp 10 2 3 2 17 17 24 

Sub Family Diamesinae 
Diamesa sp 

Family Ceratopogonidae 
Culicoides sp 
Palpomyia sp 

Family Oeuteroph!ebiidae 
Oeuterophlebia sp 

Family Empididae 
Empididae pupae 
Chelifera sp 

Family Muscidae 
Umnophora sp 

Family Psychodidae 
Pericoma sp 3 5 

Order Colembolla 
Podura sp 

Order Homoptera 
Aphididae 
Cicadellidae 

Order Hymenoptera Unid A 

Order Lepidoptera L 

Total per site: 946 825 955 1246 149 1346 515 2403 1111 
Taxonomic Richness per site: 34 32 33 36 20 39 30 35 39 

unid = unidentified J =juvenile L:;: larvae P = pupae A= adult D =damaged 
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FARO MINE SITE -1996 SEEP SURVEY - EXTRA RESULTS IN ADDITION 
TO THE COMPREHENSIVE ANNUAL SURVEY (JUNE) 

STATION: Faro Cr u/s of confluence NFRose ('FAROCR') 

CN-T COND-L FLOW NH3-N PH-F LAB S04-T 
pH 

Date mgiL µSiem m3/see mg/L pH unit pH unit mg/L 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

23/04/96 0.001 214 0.24 6.89 239 
15/05i96 161 0.01 0.18 6.58 131 

STATION: NW Interceptor ditch u/s of XS ('NWINT') 

CN-T COND-L FLOW NH3-N PH-F LAB S04-T 
pH 

Date mgiL µSiem m3isee mg/L pH unit pH unit mg/L 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

06/05i96 0.0134 

TSS 

mg/L 
----------

78 
65 

TSS 

mg/L 
----------

13/05/96 <.001 235 0.0165 <.05 8.21 78 126 
11/06i96 414 <.05 28 <5 

STATION: S Fork of Rose Cr ('SFORKROSE') 

CN-T COND-L FLOW NH3-N PH-F LAB S04-T TSS 
pH 

Date mgiL µSiem m3/see mgiL pH unit pH unit mg/L mg/L 
---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ----------

13/05i96 <.001 84 <.05 7.66 8 40 

STATION: Zone II Area Seep Survey Interceptor Ditch ('SPS-6') 

CN-T COND-L FLOW NH3-N PH-F LAB S04-T TSS 
pH 

Date mgiL µSiem m3/see mg/L pH unit pH unit mgiL mgiL 
---------- ---------- --------- ---------- --------- ---------- ---------- ---------- ----------

20/06/96 1029 7.66 437 



FARO MINE SITE -1996 SEEP SURVEY - EXTRA RESULTS IN ADDITION TO THE COMPREHENSIVE ANNUAL SURVEY {JUNE) 

STATION: Faro Cr uls of confluence NFRose ('FAROCR') 

AG-T Al·T AS-T BA-T BE-T 81-T CA-T CD-T CO-T CR-T CU-T FE-T HG-T LA-T J..llG-T MN-T MO-T l!A-T Nl-T PB-T P-T SB-T SE-T S!-T s.r SR-T Tl-T V·T \IV-T Zll-T -------------------------------23104196 <:.003 
15105196 <:.003 

3.24 <:.02 
3.82 < 02 

0.097 <:.001 
0.103 <:001 

<:.0-l 
<:0-l 

STATION: NW Interceptor ditch ufs of XS ('NW!NT') 

AG-T AL-T AST 81\-T BE-T Ol-T 

22 6 0.003 <:.005 <:.005 
15. 1 <.002 <.005 <.005 

0.021 
0052 

6.37 
586 

<:.005 
< 005 

7.1 

4.2 
0.28 0.003 <1 
0.13 <:002 <:1 

0.022 <.02 
<.005 < 02 

0 16 < 03 
0.09 <.03 

305 
3.77 

CA-T CD-T CO-T CR-T CU-T FE-T l:IG-T LA-T MG-T MfJ."f MO-T t·lA-T Ill T PB-T P-T SB·T SE-T Sl-T 

22 0 102 
44 <; 002 

0149 0012 <03 
0137 <005 <:03 

S-T $R-T Tl-T V-T VV-T 

1 02 
068 

Zll-T -------qL ______________________ _ 
13:05196<003 l.94 <02 
11106196 <; 003 <:.05 "'02 

0.076 < 001 <.0-l 
0053 0002 <:04 

STATION: S Fork of Rose: Cr {'SFORKROSE') 

AG-T AL-T AS-T BA-T BE-T 81-T 

32 <.002 <.005 < 005 0 03 3.27 < 02 
449 <:.002 <:.005 <005 <.002 0.19 <02 

<.005 
<.005 

62 
69 

002 <002 <1 
002 <002 

<005 <02 0.23 <03 <02 
<005 002 .::Oo! <03 <02 

2 28 
2 07 

CA-T CD-T CO-T CR-T CU-T FE-T HG-T LA-T MG-T f·,1!1-T MO-T l!A-T t!t-T PB-T P-T SB·T SE·T Sl-T 

23 015 0058<01 <03 
9 0207<005 0008<03 

S-T SR-T Tl-T v.r V'i-T 

003 
001 

Zll·T 

~------------------------------
13105/96 <.003 066 ..::02 0.033 < 001 < 04 10 9 <.002 <.005 <.005 0002 145 <:.005 1.6 0.12 <.002 <1 <005 <02 '04 < 03 156 2 0067 0024 <OJ < 03 001 

STATION: Zone II Area Seep Survey Interceptor Ditch ('SPS-6') 

AG-T Al-T AS-T BA-T BE·T 8!-T CA-T CD-T CO-T CR-T CU-T FE-T HG-T LA-T MG-T MM-T MO-T nA-T Ml·T PB-T P-T SB·T SE-T 51-T S·T SR-T Tl-T V·T W·T Z!!·T 

-----------·~-----------------~'-
21i06195 < 003 <.05 < 02 0.02 0 00;1 <; 04 107 8 <.002 <.005 <.005 0003 0.14 <02 <.005 62 8 0.1·1 <:.002 4 0.023 < 02 <04 <03 245 1,15 0 506 < 005 <; 005 < 03 2 53 
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REMARKS File No. G2015 

Please note that from our laboratory analysis of the water, it was 
determined that the concentration of some dissolved metals exceeds the 
concentration of the total metals within a ~iven sample. The cause of this 
is generally due to the following factors: lJ filter contamination in the 
field during sample collection, 2) contamination during transport, or 3) 
analytical variability. 

It b highly ic.conui-iended that filter blank.:> be .:>ubnuttcd along with the 
samples in order to check for potential contamination; these samples are 
analyzed at no extra cost. 



RESULTS OF ANALYSIS File No. G2015 

FC\ FC029 FDU FDL SP5/6 
><;t"~" (Fi\'!) 

000000 000000 000600 000000 000600 

~h:lz:ili:al '.Is::it:i 
Conductivity (umhos/ cm) 19.2 142 20.8 21.7 1970 
Hardness CaC03 7.25 48.6 7.91 9.14 1190 
pH 6.72 5.69 6.51 6.59 7.68 

Dissolved Anions 
Acidity CaC03 2.0 10.0 2.0 2.0 19.0 
AllWini.ty - Total CaC03 7.2 1.9 7.0 7.8 321 
Sulphate S04 1.5 55.5 2.4 2.2 894 

'.I!!tal Mctnl:i 
./Aluminum T-Al <0.2 0.4 <0.2 <0.2 <0.2 
·Antimony T-Sb <0.2 <0.2 <0.2 <0.2 <0.2 
.I Arsenic T-As <0.2 <0.2 <0.2 <0.2 <0.2 
·Barium T-Ba 0.01 0.11 0.02 0.02 0.03 
•Beryllium T-Be <0.005 <0.005 <0.005 <0.005 <0.005 

·Bismuth T-Bi <0.1 <0.1 <0.1 <0.1 0.2 
JBoron T-B <0.1 <0.1 <0.1 <0.1 <0.1 
•Cadmium T-Cd <0.01 <0.01 <0.01 <0.01 <0.01 
·Calcium T-Ca 2.18 12.7 2.42 2.38 235 
. Chromium T-Cr <0.01 <0.01 <0.01 <0.01 <0.01 

·Cobalt T-Co <0.01 0.01 <0.01 <0.01 <0.01 
Copper T-Cu <0.01 0.06 <0.01 <0.01 <0.01 

.Jron T-Fe 0.10 1.03 0.20 0.21 0.07 
·Lead T-Pb <0.05 0.22 0.09 0.05 <0.05 
Lithium T-Li <0.01 <0.01 <0.01 <0.01 0.06 

·Magnesium T-Mg 0.46 4.55 0.51 0.51 151 
·Mantanese T-Mn <0.005 0.369 0.005 0.006 0.722 
·Maly denum T-Mo <0.03 <0.03 <0.03 <0.03 <0.03 
·Nickel T-Ni <0.02 <0.02 <0.02 <0.02 0.06 
Phosphorus T-P <0.3 <0.3 <0.3 <0.3 <0.3 

. Potassium T-K <2 <2 <2 <2 7 
·Selenium T-Se <0.2 <0.2 <0.2 <0.2 <0.2 
·Silicon T-Si 3.51 3.97 3.47 3.44 4.42 
Silver T-Ag <0.01 <0.01 <0.01 <0.01 <0.01 

.sodium T-Na <2 <2 <2 <2 11 

·Strontium T-Sr 0.019 0.073 0.019 0.021 1.02 
·Tin T-Sn <0.03 <0.03 <0.03 <0.03 <0.03 
·Titanium T-Ti <0.01 <0.01 <0.01 <0.01 <0.01 
·Vanadium T-V <0.03 <0.03 <0.03 <0.03 <0.03 
·Zinc T-Zn <0.005 3.15 0.033 0.037 5.25 

,.. '" "' b '"'-t:'r - - '"'u-~---o - -· - J:"~- -· Rer.nar1ts rpgardin<f the anal~c(l ,.,..,.......,e:l!' "'t th"' Co,,...r.: .... ,..,..:....,<f "ft;!i~a "'eT'lr. ... ;. 
Results are expressed as mi ·grams per litre except where noted. 
< = Less than the detection limit indicated. 
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RESULTS OF ANALYSIS 

WlO W8 NF2 
(NFL) 

96 06 06 96 06 06 96 06 06 

~h:z:;;b:al :Is::1t:1 
Conductivity (umhos/ cm) 61.2 72.6 88.5 
Hardness CaC03 27.6 37.6 48.5 
pH 7.35 7.34 7.23 

Dissolved Anions 
Acidity CaC03 1.0 1.0 2.0 
Alkalinity - Total CaC03 27.0 30.7 39.3 
Sulphate S04 3.9 5.2 4.8 

:I11t.al Ms:t.al:I 
Aluminum T-Al" <0.2 <0.2 <0.2 
Antimony T-Sb <0.2 <0.2 <0.2 
f\rseniC T-As <0.2 <0.2 <0.2 
Barium T-Ba 0.01 0.02 0.04 
Beryllium T-Be <0.005 <0.005 <0.005 

Bismuth T-Bi <0.1 <0.1 <0.1 
Boron T-B <0.1 <0.1 <0.1 
Ca.dmium TCd <0.01 <0.01 <0.01 
Calcium T-Ca 9.24 10.6 14.8 
Chromium T-Cr <0.01 <0.01 <0.01 

Cobalt T-Co <0.01 <0.01 <0.01 
Copper T-Cu <0.01 <0.01 <0.01 
Iron T-Fe 0.06 0.07 0.29 
Lead T-Pb <0.05 <0.05 <0.05 
Lithium T-Li <0.01 <0.01 <0.01 

Magnesium T-Mg 1.18 1.48 2.79 
Manlf,anese T-Mn <0.005 <0.005 0.019 
Moly denum T-Mo <0.03 <0.03 <0.03 
Nickel T-Ni <0.02 <0.02 <0.02 
Phosphorus T-P <0.3 <0.3 <0.3 

Potassium T-K <2 <2 <2 
Selenium T-Se <0.2 <0.2 <0.2 
Silicon T-Si 4.83 4.75 3.88 
Silver T-Ag <0.01 <0.01 <0.01 
Sodium T-Na <2 <2 <2 

Strontium T-Sr 0.035 0.043 0.071 
Tin T-Sn <0.03 <0.03 <0.03 
Titanium T-Ti <0.01 <0.01 <0.01 
Vanadium T-V <0.03 <0.03 <0.03 
Zinc T-Zn <0.005 0.013 0.013 

Remarks regarding the analfues appear at the beginning of this report. 
Results are expressed as mi ·grams per litre except where noted. 
< = Less than the detection limit indicated. 
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File No. G2015 

NW! GHSCR2 

96 06 06 96 06 06 

298 1740 
161 1060 
7.85 7.68 

2.0 36.0 
134 189 
20.2 841 

<0.2 1.1 
<0.2 <0.2 
<0.2 <0.2 
0.06 0.08 
<0.005 <0.005 

<0.1 <0.1 
<0.1 <0.1 
<0.01 0.02 
52.7 309 
<0.01 <0.01 

<0.01 0.03 
<0.01 0.06 
0.11 10.3 
<0.05 1.02 
<0.01 0.04 

9.60 95.8 
0.009 2.30 
<0.03 <0.03 
<0.02 0.06· 
<0.3 0.4 

3 6 
<0.2 <0.2 
4.96 7.35 
<0.01 <0.01 
3 20 

0.229 1.48 
<0.03 <0.03 
<0.01 0.02 
<0.03 <0.03 
0.006 23.1 
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RESULTS OF ANALYSIS 

Physical Tests 
Conductivicy (umhos/cm) 
Hardness 
pH 

Dissolved Anions 
Acidicy 
Alkalinicy - Total 
Sulphate S04 

Total Metals 
Aluminum 

--...Antimony 
Arsenic 
Barium 
Beryllium 

Bismuth 
..._Boron 

Cadmium 
Calcium. 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Lithium 

T-Al 
T-Sb 
T-As 
T-Ba 
T-Be 

T-Bi 
T-B 
T-Cd 
T-Ca 
T-Cr 

T-Co 
T-Cu 
T-Fe 
T-Pb 
T-Li 

Magnesium T-Mg 
Manp;anese T-Mn 
Molybdenum T-Mo 
Nickel T-Ni 
Phosphorus T-P 

Potassium 
Selenium 
Silicon 
Silver 
Sodium 

Strontium 
Tin 
Titanium 
Vanadium 
Zinc 

T-K 
T-Se 
T-Si 
T-Ag 
T-Na 

T-Sr 
T-Sn 
T-Ti 
T-V 
T-Zn 

/ 

CaC03 

CaC03 
CaC03 

96 06 06 

2290 
1390 
7.46 

26.0 
244 
930 

2.2 
<0.2 
<0.2 
0.08 
<0.005 

0.2 
<0.1 
<0.01 
273 
<0.01 

<0.01 
0.02 
2.33 
<0.05 
0.06 

184 
0.238 
<0.03 
0.09 
<0.3 

7 
<0.2 
6.71 
<0.01 
15 

1.15 
<0.03 
0.05 
<0.03 
2.79 

Remarks rt:;gcUd.~5 ~""le ai.-ialyses appear at the begillnir1g vf &..is r~pu1i.. 
Results are expressed as milligrams per litre except where noted. 
< = Less than the detection limit indicated. 

Pa,ge 4 

File No. 02015 



RESULTS OF ANALYSIS 

FC5 FC029 FDU 
Site 25 

96 06 06 96 06 06 96 06 06 

Dl550lved Metals 
Afuminum D-Al <0.2 <0.2 <0.2 
Antimony D-Sb <0.2 <0.2 <0.2 
Arsenic D-As <0.2 <0.2 <0.2 
Barium D-Ba <0.01 0.09 0.01 
Beryllium D-Be <0.005 <0.005 <0.005 

Bismuth D-Bi <0. l <0.l <0.l 
Boron D-B <0.1 <0.l <0.1 
Cadmium D-Cd <0.01 <0.01 <0.01 
Calcium D-Ca 2.17 12.3 2.34 
Chromium D-Cr <0.01 <0.01 <0.01 

Cobalt D-Co <0.01 0.01 <0.01 
Copper D-Cu <0.01 0.03 <0.01 
Iron D-Fe 0.07 0.08 0.11 
Lead D-Pb <0.05 <0.05 <0.05 
Lithium D-Li <0.01 <0.01 <0.01 

Magnesium D-Mg 0.447 4.37 0.504 
Manganese D-Mn <0.005 0.342 <0.005 
Mo~bdenum D-Mo <0.03 <0.03 <0.03 
Nie el D-Ni <0.02 <0.02 <0.02 
Phosphorus D-P <0.3 <0.3 <0.3 

Potassium D-K <2 <2 <2 
Selenium D-Se <0.2 <0.2 <0.2 
Silicon D-Si 3.38 3.67 3.40 
Silver D-Ag <0.01 <0.01 <0.01 
Sodium D-Na <2 2 <2 

Strontium D-Sr 0.018 0.066 0.019 
Tin D-Sn <0.03 <0.03 <0.03 
Titanium D-Ti <0.01 <0.01 <0.01 
Vanadium D-V <0.03 <0.03 <0.03 
Zinc D-Zn 0.006 2.92 0.032 

Remarks regarding the analyses appear at the begirullng of this report. 
Results are expressed as milligrams per litre except where noted. 
< = Less than the detection limit indicated. 
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File No. G2015 

I 
FDL SP5/6 

96 06 06 96 06 06 

<0.2 <0.2 
<0.2 <0.2 
<0.2 <0.2 
0.01 0.03 
<0.005 <0.005 

<0.1 0.1 
<0.1 <0.l 
<0.01 <0.01 
2.00 231 

f ' 
<0.01 <0.01 

<0.01 <0.01 
<0.01 <0.01 
0.10 <0.03 
<0.05 <0.05 
<0.01 0.06 

0.518 150 
0.014 0.718 
<0.03 <0.03 
<0.02 0.06 
<0.3 <0.3 

<2 7 
<0.2 <0.2 
3.27 4.36 
<0.01 <0.01 
<2 11 

0.021 1.02 
<0.03 <0.03 
<0.01 <0.01 
<0.03 <0.03 
0.037 5.14 



RESULTS OF Ai.'l'.ALYSIS 

!2JSS2l:£td M~tal5 
Aluminum D-Al 
Antimony D-Sb 
Arsenic D-As 
Barium D-Ba 
Beryllium D-Be 

Bismuth D-Bi 
Boron D-B 
Cadmium D-Cd 
Calcium D-Ca 
Chromium D-Cr 

Cobalt D-Co 
Copper D-Cu 
Iron D-Fe 
Lead D-Pb 
Llthium D-Li 

Magnesium D-Mg 
Manganese D-Mn 
Mo~bdenum D-Mo 
Nie el D-Ni 
Phosphorus D-P 

Potassium D-K 
Selenium D-Se 
Silicon D-Si 
Silver D-Ag 
Sodium D-Na 

Strontium D-Sr 
T:in D-Sn 
Titanium D-Ti 
Vanadium D-V 
Zinc D-Zn 

File No. G2015 

WlO W8 NF2 NWl GHSCR2 
(NFL) 

%0000 %0000 %0600 %0000 %0600 

<0.2 <0.2 <0.2 <0.2 <0.2 
<0.2 <0.2 <0.2 <0.2 <0.2 
<0.2 <0.2 <0.2 <0.2 <0.2 
<0.01 0.02 0.04 0.06 0.05 
<0.005 <0.005 <0.005 <0.005 <0.005 

<0.1 <0.1 <0.1 <0.1 <0.1 
<O.l <O.l <O. l <0.1 <O.l 
<0.01 <0.01 <0.01 <0.01 0.02 
9.10 12.3 14.8 49.6 281 
<0.01 <0.01 <0.01 <0.01 <0.01 

<0.01 <0.01 <0.01 <0.01 0.03 
<0.01 <0.01 <0.01 <0.01 <0.01 
0.03 0.04 0.16 0.03 <0.03 
<0.05 <0.05 <0.05 <0.05 0.06 
<0.01 <0.01 <0.01 <0.01 0.02 

1.17 1.68 2.78 9.07 86.4 
<0.005 <0.005 0.014 0.006 1.89 
<0.03 <0.03 <0.03 <0.03 <0.03 
<0.02 <0.02 <0.02 <0.02 0.04 
<0.3 <0.3 <0.3 <0.3 <0.3 

<2 <2 <2 3 6 
<0.2 <0.2 <0.2 <0.2 <0.2 
4.77 5.33 3.75 4.63 5.85 
<0.01 <0.01 <0.01 <0.01 <0.01 
<2 <2 <2 3 18 

0.035 0.048 0.071 0.216 1.33 
<0.03 <0.03 <0.03 <0.03 <0.03 
<0.01 <0.01 <0.01 <0.01 <0.01 
<0.03 <0.03 <0.03 <0.03 <0.03 
0.005 0.013 0.031 0.006 20.l 

Remarks regarG:! .. "1g t.":e .:!.."lal~,:J~s app~~ o.~ the b~~irui.i."lg -:::;f :....~:: re~vrt. 
Results are expressed as miiligrams per litre except where noted. 
< = Less than the detection limit indicated. 
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RESULTS OF ANALYSIS File No. G2015 

~ 'NE1' 

96 06 06 

Dissolved Metal5 
Aluminum D-Al <0.2 
Antimony D-Sb <0.2 
Arsenic D-As <0.2 
:Barium D-Ba 0.05 
Beryllium D-Be <0.005 

Bismuth D-Bi 0.2 
Boron D-B <0.1 
Cadmium D-Cd <0.01 
Calcium D-Ca 262 
Chromium D-Cr <0.01 

Cobalt D-Co <0.01 
Copper D-Cu <0.01 
Iron D-Fe <0.03 
Lead D-Pb <0.05 
Lithium D-Li 0.06 

Magnesium D-Mg 179 
)).4d:n.f:S(;U").0QQ DM.-. 0.1S6 

Mo~bdenum D-Mo <0.03 
Nie el D-Ni 0.08 
Phosphorus D-P <0.3 

Potassium D-K 7 
Selenium D-Se <0.2 
Silicon D-Si 4.93 
Silver D-Ag <0.01 
Sodium D-Na 14 

Strontium D-Sr 1.11 
Tin D-Sn <0.03 
Titanium D-TI <0.01 
Vanadium D-V <0.03 
Zinc D-Zn 2.47 

Remarks regarding the analyses appear at the beginning of this report. 
Results are expressed as milligrams per litre except where noted. 
< = Less than the detection limit indicated. 
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METHODOLOGY File No. G2015 

Outlines of the methodologies utilized for the analysis of th7sam µe's submitted 
are as follows: 

Conventional Param.eters in Water 

These analyses are carried out in accordance with procedures described in 
"Methods for Chemical Analysis of Water and Wastes" (USEPA), "Manual for 
the Chemical Analysis of Water, Wastewaters, Sediments and Biological 
Tissues" (BCMOE). and/or "Standard Methods forthe Examination of Water 
and Wastewater" (APHA). Further details are available on request. 

Metals in Water 

This analysis is carried out in accordance with procedures described in 
"Standard Methods for the Examination of Water and Wastewater" 19th 
Edition 1995 published by the American Public Health Association, and with 
procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 
published by the United States Environmental Protection Agency (EPA). The 
procedures may involve preliminary sample treatment by acid digestion or 
filtration (EPA Method 3005), followed by instrumental analysis by atomic 
absorption spectrophotometry (EPA Method 7000), inductively coupled plasma 
- optical emission spectrophotometry (EPA Method 6010), and/or inductively 
coupled plasma - mass spectrometry (EPA Method 6020). 

End of Report 




