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Dear Mr. Whately:

Re: Upper Bulkley River steelhead monitoring -~ 1982,

Enclosed are 3 copies of "Upper Bulkley River Steelhead Population
Monitoring", prepared by the Fish Habitat Improvement Section. This is
a very short report, basically presenting the 1982 data and a few compar-
igons with 1981 data. Application of the results to actual steelhead
population monitoring was not included due to lack of knowledge of adult
steelhead stock status. The latter is the major deficiency in our know-
ledge of Upper Bulkley steelhead.

Reference is made to the acid mine drainage problem associated with
Equity Silver Mines Litd. This has the potential to seriocusly damage the
juvenile fish populaticn of Buck Creek, the suspected major "production
center" for Upper Bulkley steelhead. A recommendation to establish a
"proper" impact monitoring programl, in conjunction with Waste Management
Branch, is made. Index sampling, as presently conducted for population
monitoring purposes, i1s not detailed enough to detect deleterious effects.

The implication of this monitoring report should be brought to the
attention of regional protection staff and your Manager.
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INTRODUCTION

The Upper Bulkley River, upstream of the Bulkley-Morice confluence
near Houston, B.C. (Fig.l) was first assessed by the Fish Habitat
Improvement Section in 1981 (Tredger, 1982). The major recommendation
from the assessment was to determine present status of the steelhead
population in terms of adult escapement and spawning site locations, and
the relationship between resident and anadromous rainbow trout in the
watershed. An adult steelhead tagging program in the Bulkley River was
initiated in the fall of 1982 by Region 6 Fisheries Management, which will
begin to address steelhead stock status.

On August 24 and 25, 1982 several index sites in the Upper Bulkley
watershed were sampled by F.H.I.S. and Region 6 staff. This project was
part of a major steelhead fry recrultment monitoring program conducted
annually by Region 6 Fisheries Management. As the racial characteristics
of Upper Bulkley rainbow trout stocks are unknown at this time (resident
vs. anadromous), application of results to steelhsad recruitment will not

be attempted.

METHODS

A total of 7 index sites were sampled on August 24 and 25, 1982,
Sites were chosen as those likely to have some yet to be determined
importance regarding steelhead recruitment monitoring, and included. Buck,
McQuarrie and Richfield Creeks and the mainstem Upper Bulkley River
(Fig.2). All sampling was conducted by standard F.H.I.S5. methodology of
fish population estimates {(electrofishing) and habitat sampling (de Leeuw,
1981).

RESULTS

3.1 Physical Habitat

Physical habitat characteristics of the Upper Bulkley River system
are presented and discussed in Tredger (1982). A summary of reach
characteristics is included in Appendix 1. In this report only major

habitat changes as monitored at sample sites will be discussed.
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FIGURE 1. The Bulkley River watershed upstream of Smithers, B. C. Scale 1:600,000.
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Stream discharge

Stream discharge, as estimated at the 7 index sites, is summarized

in Table 1. Discharge was very similar in the Bulkley River at Houston

Table 1. Estimated stream discharge at Upper Bulkley River index sites,
19281 and 1982.

Stream Estimated Dischaxge/m3/s (c.f.s.)
Sept. 1, 1981 Aug. 25, 1982
Bulkley River at Houston 1.60 (57 cfa) 1.60 (57 cfs)
Buck Creek lower (S1,3) 0.46 (16 cfs) 0.40 (14 cfs)
upper (S5) 0.25 ( 2 cfs) 0.30 (10 cfs)
McQuarrie Creek lower 0.075( 2.7 cis) 0.20 { 7.1 cfs)
Richfield Creek lower 0.20 { 7.1 cEs} 0.35 (12.4 cfs)

and lower Buck Creek in both years. Upper Buck Creek, McQuarrie Creek and

Richfield Creek had somewhat higher flows in 1982.

Habitat sampling

The overall similarity in stream discharge estimates suggests that
habitat characteristics should be similar in 1981 and 1982. A brief
summary of "index reach" habitat is given in Table 2, with complete’
sampling data included in Appendix 2. Values presented in Table 2 are not
directly comparable, as in most cases the 1981 results represent an average
of many sites per reach, while the 1982 results represent -‘index sites

only. For this reason detailed comparisons will not be made at this time.

3.2 FPish Population Estimates
Fish population estimate results at 7 index sites in the Upper
Bulkley watershed are included in Appendix 3. BAnalysis in this report

will be restricted to juvenile rainbow trout.

Rainbow trout densities

A summary of juvenile rainbow trout densities at 7 index sites in
the Upper Bulkley watershed is given in Table 3. Mean fry density was

0.25 fry/m2 less in 1982 than in 1981. This mean difference was not



Table 2. Summary of Upper Bulkley "index stream" habitat
characteristics in 1981 and 1982.

Year Discharge Wetted Pool/Riffle/Glide Mean
Stream and Reach (m3/s) width Ratio Depth
{m)
Upper Bulkley Reach 1 1981 1.60 16 35/ 9/56 62
1982 1.60 12.8 6/ 3/91 67
Buck Creek Reach 2 1981 0.46 10.8 21/ 0/79 28
1982 0.40 14.5 16/76/ 8 41
Buck Creek Reach 5 198l 0.25 9.4 15/18/67 37
1982 0.30 6.7 5/53/41 23
McQuarrie Cr. Reach 2 1981 0.075 2.3 18/34/48 12
1982 0.20 6.2 18/57/25 14
Richfield Cr. Reach 1 1981 0.20 6.5 9/60/31 31
1982 0.35 5.1 5/62/33 21

Table 3. Juvenile rainbow trout density (no./mz) at 7 index sample

sites in the Upper Bulkley River, 1981 and 1982.

Sample Site Sis 1t z2t
1981 1982 1981 1982 19sl 1882

Upper Bulkley 2 0 G.08 0.16 0.13 0.01 .04
Buck Creek 1 0.13 0.17 0.06 0.07 0.01 0.02

3 0.63 0.14 0.03 0.05 0.01 0.01

4 0.18 0.18 0.41 0.09 0.14 0.1l6

5 0.09 0.18 0.25 0.1l1 0.11 0
McQuarrie Cr. 1 1.89 0.89 0.54 0.26 0.06 0.06
Richfield Cr. 1 0.96 0.47 0.19 0.14 0.05 0.06
Mean Difference -0.25 -0.11 -0.01

1981-1982

{(paired t - test,
t, = .05, 6 D.F.

= 2.45)

t=1,60(6 D.F.)

NS

t=2.16(6 D.F.}

NS

t=0.32(6 D.F.)}

NS
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significant statistically. The major decreases occurred in Richfield

and McQuarrie Creeks, where densities were roughly halved. In Buck Creek
slight increases in fry density occurred at Sites 1 and 5, while a major
decrease occurred at Site 3. Fry were present in the Upper Bulkley {(below
Buck Creek) in 1982, where they were not found in 1981.

Yearling (1+4) density was 0.1l1 fish/m2 less in 1982 than in 1981, but
again the difference was not significant. At most sites yearling density
was roughly equal, with relatively large decreases occurring in upper
Buck Creek (Sites 4 and 5) and McQuarrie Creek. The two yvear old (2+)
parr density was roughly equal in 1981 and 1982. One relatively large

decrease was noted at Site 5 in Buck Creek.

Rainbow trout size

Cumulative length-frequency and length-weight data is included in
Appendix 4. A summary of 1981 and 1982 juvenile rainbow trout size (fork
length) is given in Table 4.

Table 4. Summary of juvenile rainbow trout foxk length (mean
and range) sampled in the Upper Bulkley River watershed,
1981 and 1982.

Fork Length (mm)

Age Group Year N Mean Range

o+ 1981 505 46.4 28 - 69
1982 167 43.5 30- 57

1+ 1981 242 85.3 66 ~ 112
1982 73 83,2 61 ~ 103

2+ 1981 59 121.4 104 - 157
1982 26 113.9 97 - 128

3+ 1981 7 148 134 - 165
1982 1 169

Only minor differences in fork length were apparent between 1981 and 1982
in the 0+ and 1+ age groups. The 1982 mean 24 size was 7.5 mm (6%)

smaller than 1981.
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A condition factor of 8,38 x 107% was calculated from length-weight
data collected at Buck and McQuarrie Creeks in 1982. No comparable

weight data was collected in 1981.

DISCUSSION

Rainbow fry population monitoring

Rainbow trout fry densities were generally lower in 1982 compared to
1981l. Relatively major density decrease occurred at 3 of 7 sites only
{McQuarrie, Richfield and upper Buck Creeks). Other sites were roughly
equal in both years.

As steelhead recruitment sites are unknown in the Upper Bulkley
system, fry densities cannot be related to steelhead escapement. This
information will serve as valuable background information when further

knowledge of the adult steelhead population is gained.

Effects of an acid spill at Equity Mines Ltd.

A major acid spill occurred at Equity Silver Mines Ltd., located in
the headwaters of Buck Creek, in November of 1981 (108 metric tons
{11,000 gallons) of sulphuric acid). This was a major "event"” in a
continuing problem of acid mine drainage. Regional Waste Management
Branch is monitoring the situation (Appendix 5). Of major concern is the
effects (lethal and sub-lethal) of acid mine drainage on the fish
population of Buck Creek. Sampling conducted by this project was not
in great enough detail to detect any effects (or lack of effects) of the
spill. Fish densities were generally lower throughout Buck Creek in 1982.
The uppermost site in 1982 had higher fry population density, lower 1+
density and was devoid of 2+ parr. These results are viewed as natural
variation rather than pollution effects. Without catastrophic effects,
the impacts of Equity Mines on the Buck Creek fish population could only

be detected with a detailed and designed monitoring program.

RECOMMENDATIONS

As was the case with the 1981 assessment, no resolution of steelhead
stock status in the Upper Bulkley River system can be made at this time.
This remaing the most important question in understanding f£ish production

in the Upper Bulkley system. What we must know is numbers of adult



steelhead using the Upper Bulkley system for spawning, which areas are
used, and what is the resident trout: steelhead split in rearing
populations. This knowledge might allow the high production levels of
particularly Buck and McQuarrie Creeks (and other areas) to be understood,
and perhaps equated to potential enhanced steelhead production.

The Equity Silver Mines Ltd. acid drainage problem must be addressed
in terms of effects on the Buck Creek fish population. A "proper" impact
monitoring program should be established in conjunction with Waste

Management Branch.
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APPENDIX 1. Summary of reach habitat characteristics
of the Upper Bulkley River system (from
Tredger 1982).



TABLE 2.-~-Summary of reach habitatr characteristics of the Upper Bulkley River system.

GRADIENT 2 MEAN
STREAM REACH  LENGTH (=) (%) AREA (m"} WIDTH (m) GENERAL P/R/G RATIC COVER TYPE (%) MAJOR SUBSTRATES
Bulkley R. 1 8,900 a.5 143,900 16 irregular meander, moderate 35/ 8/56 B, L, OV (0.7) F, 5G, LG (C, B)
gradient . ’
2 23,000 0.1 347,700 15 meandering, with oxbows, 64/ 6/30 L, ov, Cc, B, (1.0) F, 5G, 1G
very low gradient v
8,000 0.4 75,700 9.5 irregular, moderate gradient 15/32/53 L, €, ov (1.0} F, 3G, LC (C)
25,200 0.25 174,106 meandering, with oxbows, 371 1/62 ov, L, C (3.5) F, SG, 1G
very low gradient
5 5,200 0.1 34,200 6.5 meandering, very low gradient, 22/ 8/70 L, ¢, OV (7.1) F, 5G, LG
originates from Bulkley Lk.
Buck Cr, 1 2,500 Q.6 23,600 9.5 unconfined with wide gravel not sampled, similar to Buck Creek Reach 3
channel
2,200 .7 23,800 10.8 confined canyon 21/ 0/79 B, OV, C (1.7} ¢, 16, B
3 3,800 1. 35,900 9.5 unconfined with wide gravel 0/45/55 B (L, oV) (2.0} ¥, C, LG
channel \
& 2,000 1.3 21,600 6.8 confined canyon not sampled, similar to Buck Creek Reach 2 F:
38,500 0.2 362,700 9.4 unconfined, irregular meander 15/18/67 B, oV, L (3.2} LG, SG, F !
Dungate Cr. 1 2,100 5.1 7,600 3.6 high gradient, entrenched, 0/83/17 B, oV (30.7) 5G, LG, C, B
probable falls
McQuarrie Cr, 1,600 o7 3,600 2.2 moderate gradient, channelized not sampled
2 6,600 .5 15,000 2.3 entrenched in steep valley, 18/34/48 oV, L, C (15.2) LG, SG, C
Some canyon areas
"3 6,000 3.a 13,600 2.3 headed by McQuarrie Lake not sampled
gyman Cr. 1 5,600 2.7 16,800 3 channelized at lower end G/49/51 oV, B (7.8) ¢, B, LG
2 10,300 2.8 30,900 3 small stream, lake headed not sampled
Richfield Cr. 1 2,300 2.0 14,900 6.5 meandering through valley 8/12/80 oV, B, C {8.6) ¢, LG, F
botrtom
2 6,300 2.7 27,600 4.4 entrenched in deep canyon, 9/60/31 B, OV, L (6.2) G, ¢, SG
high falls at top of reach
Crow Cr. 14,500 2.0 41,400 2.9 small stream through forest 457257130 L, oV (21.3) SG, F, C
Maxan Cr. 1 12,500 0.5 146,700 11.7 lake headed (Maxan Lake) 9/18/74 L, oV (6) LG, SG, F, C
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APPENDIYX 2. Habitat sampling data from Upper Bulkley
River index sites, 1982.
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APPENDIX 3. Fish population estimate results at
Upper Bulkley River index sites, 1982.
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:ﬁoan width q'o
mean depth 03
4 cover J.",Z
covar type} *=£i
substrate? FS;E&QD;LMO
C30,B5

conExts: Chinook fedds in jﬁd’a, belpws site.

1 L log, B bonlder, IV instream vepetation, OV overstream vepetation, C cuth‘nnks

2 F fines, SC small nravel, 16 hr}-p pravel, ¢ cobhiles, B houlders, Br bedrock




Buek Creelk paE bgasha aea 1885 2 sied
af Pwerline LeNGTH J4-5_ 14
- - [ MEAN ” - TOTAL . | Mo /MT | BIOMASS e
ECIES | ACE | N-Ranot] T |WEIGHE | € | ® A BIOMASS | DENSITY | DENSITY  [No/ mete
BLE |OF 13L-54 Vsee | De3 122 107013143 12¢.04 1017 1044|217
W 13196 195781 5.33 | 4 100 |1r8b (| 68.53 1007 10.36 O?ﬂ
A+ 109119 123311194 | 3 1001429 |S148 1002 (0.27

_ o 535 (086 0.7 CRETA
Coho 1OF 183 12300168061 | 0I01 143 19.30 1001 (005 0]O
OhE _NOF 6132 (72071504 1 & 10701857 |44.04 10.05 1023 |0.59
T 1€ {e73ampeal| 55 13 10701429 123.63 (0.0 1013 1030
Bugespl e 125-57 0141400 (2] 1070 130.C01 @31 1016 0.65 |2.07

HABITAT DESCRIPTION: Riffle hnbilal

bischarge EQ"'-" =i KS/..S : Bf? ofs _Gradfent “‘)‘6—

Temparature {°C) 170 @ B%HG Turbidityfg_b:(r'

Hydraulic Type Pool Glide ‘ Riffie

£ area o lo.®

:flean width /3;0

mean depth .25

% cover ”'l

cover type! ﬁ:,_t‘oy

substrate? . | F ’7 56 )7 LG"]

- C22,827
conzExts: (Nos] le__hobar cﬂfc@tﬁ_d_mﬁ,_cﬂg/a de.

jn_canuen geat sr/& Vo horrser mﬂ@ﬂwn

} L lop, B boulder, IV instrcam vegetation, OV nversg‘_t_'_rjp_m vepotation, QCllth.nnkf‘.

2 F finng, SC snall pravel, I_,_G__”lnr'r.o pravel, ¢ cobbles; B beuldeors, Br bedrock




Buck (reek DATE ﬁ(ggh v 90-6.112 sew 3
hbi 1533%:;0’" Lenot 2B
Buek Bads 2o [ MEAN _ g TOTAL . | Mo /MY [BIOMASS Timas
S',_F‘ECIES AGE | H-RANCE] 1 WEIGHT C P n BIOMASS | DENSITY | DENSITY No [ mete
R |OF 17355 [5pas| 108 |12 |095|ae3 |13.52 | 044 | OJs  10.59
I 177-3819375] 496 | 4 _1095 4.2l _120.89 1005 | 0.23 10.20
ot 1109 llpdollosst | asllos |H4a ool | Q12 005
: 4589 {020 | 050 1089
Dacespl £ 590k 2351 143 |11 1045 1)1.87 AS56 {020 1N.28 10-34
nas1TAT DESCRIPTION: Qlide habrht
Discharge @;’" 03 nr?/S \-Oé QF_S | Gradlent YR .
Teoparature (°C) Turbldity C.kbf‘
Hydraulic Type Pool Glide Riffie
£ area )CXD
mean_width '%”3
mean depth "
Z cover .
cover typel -
substrate? F&S"SG'40’)LG'35

COMMENTS:

! L log, B boulder, IV {instream vepetation, OV overstyeam vegetation, C_cutbhanks

2 F fines, SC small pravel, 16 ‘lar'ﬁo pravel, ¢ cobbles; B bheulders, Rr bedrock



Cr: DATE AA@Q%ZR? aeea ER.0Na2 sice
g ‘i F’sﬂ_g's& ;;I tenotH 12
FCIES 10& fl-RANGE| 1) xﬁf&?’r C, P 7 BIGMASS é\é?u/sm %‘?ﬁgﬁ? No / finet
b 10+ 4)-55 180l _1.00 11O mo It {ilob 0.1 1018 10.95
K 1+ -26 19.80 423 | 5 09015356 23.82 10 0.32 1046
24 % g ll2sol s | 8 p401peq 10149 1014 | 1.74  _10.74
5L | 64 a0la045 | | pdo [l 14444 |00z [0.72 [0.04
' 0721 1043 |31 19.92
Mo 1€_173-76 | 447 3 04apl1333 |1815 {005 | 0.30 22
aesp & V-6 (Rl | 4.57 137 10qp]|30-001)37.00 1048 1 4.2] 250
HABITAT DESCRIPTION: (3 fdezpﬁﬁf—’/e /q} de_
Discharpe @.“—-40:113/3 H"CFS | Gradient r\'l'g
Temperature {°C) H"C, Turbidity Qlf‘a(‘
Hydraulic Type Pool Glide Riffle
Z area ﬁsc' 46L
mean _width 4'6{ D
mean dapth 035 O,’O
7 cover jC] OR
cover t:)rpe:1 L}B) B
substrate? F’L}_SG'JELG&) FRS}SC’QOILG&%
C85,83 Ca0,85
COMMENTS: ‘

L log., B boulder, 1V diustream vepetation, OV overstream vepetation, C cutbhanks

2 F fines, SC small pravel, 16 L’lrlp_(‘ pravel, ¢ cobbles,

B _boulders, Br bedrock
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| Creek 257 ; L 12 sce_ S
L*’E’ WFC;J:;‘S. foper 'Ff o Qlﬁ—?b l:;;?}iﬁm N
cecres |ace |erancd B |whint | ¢ | F A Biorass | DEneny | braary |/ Bnss
- O ) % 0. . .23 0.1 1 O. )
e e
. 36.53 1029 10.69 .25

Due. | £ F@.-ﬂ@éﬁaﬁo 114 15 lp.8s5117.65 12013 10.-34 10.3 .45

RABITAT DESCRIPTION:

bischarpe &'chOm%/s )O{CFS ~ Gradient ttyk

Temperature (°C) lSOC‘ Turbidity d’ear .

Hydraulic Type Pool Glide Riffle

4 area _ GQS 30.7

mean width 1.0 535

mean depth 05 O-\5—

% cover Q2 QA

cover type! C C

substrate? F‘iOLSG 15 LG 30 F2 5690, LG38

Clo, B§ C2
COMMENTS: -

1 L lop, B boulder, 1V instream vegetation, OV overstream vegetation, C cuthanks

2 ¥ fines, SC snall pravel, 16 lnr}-y pravol, ¢ _cobbles; B boulders, Br bedrock




WE_M DATE &QZZ’EL AREA @;3._»\:*’ T
tenotr 1Ll 14
— MEAN . . TOTAL No /M 1 BIOMASS linec
ECIES | ACE [B-ranct] @ |wEIGHT | €, P A BIOMASS | DENSITY | DENSITY No [ mete
B OF 13050 2.3 | 0.54 1481080 [60000133.1710.99 1048 [54)
+ 16/-95 119491 936 119 108011750 176.33 |O-26 (.14 .58
2+ llog-ia licderi\.op | 3 10801335 141498 10.06 | 062 .34
. w96 1).81 {2.29  {7.33
Duesple 157-84 166711 3.60 | 7 1080 835 132.05 | 012 10.4%  10.79
RABITAT DESCRIPTION:
Discharpe Q"‘v .29 MB& g.47 C‘?S' __Gradient N/R
Temparature (°C) | §° C Turbidity Clear
Hydraulic Type Fool Glide Riffie
£ area _ 30'7 6‘1.3
mean width \5-8 (6»5
mean depth O.l‘i 0- e
% cover 3’1 _:67
cover type!l Brfo\/ B
substrate? FIO,;SGRJS_, LG30 F.5,5G10,L630
cas,Blo C40,815
COMMENTS: '

oL lopg, B boulder, IV instream vepetation, OV overstyeam vepetation, C cur.h‘nnk:;

L F fines, SC srmall pravel, 16 lnr}y pravel, ¢ cobbles, R boulders, Rr bedrock




Rich theld Ofeelé_ DATE A;g,zs,lgz anen 10842 s
ot Hghway b tengtH 124 14
‘ — MEAN - - TOTAL Mo /Mm% §BIOMASS linac
GECIES | AGE | H-RANGE] fI JWEIGHT | G4 p n BIOMASS | DENSIY | DENSITY No [ mete
B O+ 1B2-57 lajse [0.63 |35 10901610l 13685 10.47 1 089 14,63
4 16l-89 (77241399 (11 1049011899 t75.39 10.19 0.58 {.43
2+ 198114 losaelioza | 1 10901 776 171,93 10.06 | Q.60 .54
. 9157 {067 | 1471 16.65
Cht_lot 170 _teoolszz 1.1 109011l 14.19 100l 003 10.08
Dacespl € 154-8% t@&m 4.00 1 o 109016.671 126,68 10.05 10.20 (05|
nasITat DEScRIPTION: (Glide /Riffle
bischarpe Qo -5#% 17.6¢fs ~ Gradient ou |5
Temperature {(°C) 17 OC Turbidity Cleaf
Hydraulic Type Pool Glide thffie
£ area 70.‘ erq
mean_width 7—% ' 80
mean_dapth 0. O-|
/4 cover 1.1 a;‘f
cover typel L ,B} ov BJQV
substrate? F 30,3620, [_(,20 F10,58610,LG40
CQO/B‘O C’SOJBD

+hr

COMMENTS: (i{%n ﬂ - | | EHGA subdtrate

l

L log, B boulder, IV instream vepetation, OV overstrenm vegetation, € Cuth..‘\nk:;

? F fines, SC small rravel, 1,_(1_1:11-';10 pravel, ¢ cobbles; B heulders, Br bedrock
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APPENDIX 4. Length-frequency analysis and length-
weight relationships from the Upper
Bulkley River system, 1982.
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Length/Weight Relationships

1. McQuarrie Creek r? = 0.95
a = 1.01

b = 8.26 x 1076
2. Upper Buck Creek r? = 0.97
2nd Bridge Crossing a = 2.78

b = 8.04 x 1076
3. Combined data r? = 0.97
a = 1.56

b = 8,38 x 10-°

Empirical formula wt = 8,38 x 10”6 g3

K-values used for Upper Bulkley 1982 population estimates

Rainbow trout 8.38 x 10~° 23
Coho 1.2 x 1072 23
Chinook 1.1 x 10°° 23
Mountain whitefish 1.35 x 107° 93
Sculpin 1.0 x 10~° 23

Dace 1.15 x 1077 23
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APPENDIX 5. Some correspondence regarding acid
drainage problems from Equity Silver
Mines Ltd. (from Habitat Management

files).



To

: Date:
Dave Reynalds 2 May 11, 1982.
Regional Manager File: 0161

xr 0261 Equity
Re: Acid drainage, Equity Mines

Gordon and I accompanied Brian Wilkes, George Derkson (E.P.S.), and
Margaret Ross (E.P.S.) to the Equity Mine site on May 4, 1982, The trip
was an eye operer. We have a serious acid drainage problem already and the.
mine has only been operating for two years, The situation is outlined in
the attached memo written by Brian Wilkes.

This is simply to inform you that I agree with Brian's Jjudgement
that the situation is serious. 1 suspect that present output of acid and
metals is just the beginning. The long term ocutlook for upper Buck Creek
is in my opinion grim, and the outlook further downstream is not good. The
worst current problem seems to stem from about half a mile of road that was
ballasted with acid generating waste rock. Tt must be realized that many
thousands of times as much rock is planned for disposal in the waste rock
dump, and all of it will presumably undergo acid generation and leaching
processes similar to those now well underway in the road material. My
point is that present probiems are just the beginning.

Perhaps now it may be apparent why I assign such very high priority
to the Consolidated Cinola proposal. At Tleast with Equity we have many
miltes of relatively limited value aquatic habitat between the mine and the
high value Bulkley River. In the Consolidated Cinola issue we will have no
such buffer. The mine, the milling complex, the tailings ponds, and the ~
waste rock dump would all be in the immediate vicinity of the Yakoun River.

Just for perspective, the copper levels measured in the Equity
leachate are about one thousand times those necessary to kiil trout.

Cheers,
T 7.
I e ’/
- \-’:_}L‘f;’ CL ’
Allan Edie

¢.¢. 0. Smuin
Keith Moore
Gordon Mackinnon
Mike Whately
Jim Waltker
Brian Wilkes

AE:SH




T. Roberts

File: PE-4475

Re: Equity Mine Update to May 3, 1982

1. Mine personnel have installed the gravity feed system to the sump
for collecting waste rock acid water and pumping to the tailings
pond. This should have theoretically caused an elevation in pH in
the water over the silt check dams at Bessemer and below the waste

rock dump. However, pH at these stations remains in the 3.5 range
as of April 28th. :

2. Clearly, further action is pecessary to elevate the pH of waters
flowing into the Bessemer creek drainage. "I am advised today that
other sources of acid water have been discovered, for example, the
crushed ore bin drainage water., Consequently, Mr. Patterson ad-
vised me today that the entire mill vard is to be ditched and the
water collected will be fed to the main sump. )

3. Characteristics of the water sampled below the crushed culvért
(now collected by the sump) are alarming. The table below gives
recent data (station 0700092):

Mg/L

. . Cu . As Zn : . Fe Pb

Py * Dissolwved Dissolved Dissolved ~ Dissolved ‘Dissolved
1982-3-5 3.0 67.0 4,34 41.0 570 .02
1992-23-17 2.8 - 90.1 9.9 - 467 813 .20
19%92.45-28 2.7
Feleral Maximum :
atlowable (mg/l) 1.0 0.05 5.0 .3 0.05

Total Cu Total As Total Zn Total Fe Total Pb

There is no doubt that water of this character would be toxic to fish
- and other aquatic organisms, It must be enphasized that metal levels
in the water flowing into Bessemer creek are still low. However, the
sustained low pH of waters flowing into Bessemer, and thence into Buck
creek, signals the potential to carry dissolved metals. :

If metals elevate in Bessemer creek to levels similar to waters from
the crushed culvert, we will have an emergency situation on our hands.
The worst case scenarlo is the biological death of the upper Bulkley
river, along with the public health issue attendant to toxic metals
levels.

R
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Present metals readings in Bessemer creek water are as follows
(Station 0400762) to March 5, 1982: '

Cu As Zn Fe Pb
pH Diss. Diss.- " "Diss. ' Diss., ~ Diss,
1982-2-25 4.3 1.93 005 2.23 2.65 .001
1982-3-5 4.4 1.63 005 2.01 2.57 005

The concern is that the pH has dropped over the past 8 weeks from
the 4.5 area to the 3.5 area. During this period, no new metals -
analysis have been obtained due to the backlog of work at the lab.
The lab must co-operate in treating these samples on a priority
basis because metals levels could have skyrocketed in the past 8
wveeks and we simply wouldn't know it. We must have priority analysis
so we know where we stand with the past samples. |

Tt is suggested that as pH decreases, the difference between total
and dissolved levels will be negligible. Therefore, if the company
could use its atomic absorption spectrometer to provide frequent,
up-to-date total metals counts at the silt check dams, we would have
an up to date but rough picture of the situation. The company has
been concerned that samples handled in its assay lab would be subject
to contamination. This problem would have to be solved.

The company has taken over the biomonitoring program. We still do
dissolved metals because the company has no field filtering apparatus.
However, as soon as this is obtained, all the chemistry & aquatic
work will be carried out by the company under my supervision. Split
sampling will occur regularly to check company data. It is intended
to review and adjust the biomonitoring program in the fall.

‘It is apparent to me that there is a great potential for serious

environmental and public health consequences as a result of the acid

.water problem. I recommend the following:

A. Brief senior ministry executive on the seriousness of this
business., If an emergency situation develops, or if EMA is to
be used, they should be advised now that the possibility exists.

B. Be prepared to order Equity Mines to divert all water from the
silt check dams into the tailings pond. If metals levels exceed
drinking water maximums in Goosly lake or Buck creek, there is
no solution other than a simple prohibition of all discharge.

C. Order the company to install standpipes in various locations
below the water collection ditches for periodic sampling. An
hydrologist must be consulted for locations and methods. The
objective is to discover if acid is in ground water not iunter-
cepted by the ditches.

o-o-.--oooo.-o/}



Order the company to install a water recordexr or staff
guage in Buck Creek. This is required to construct a
stage-discharge curve & obtain total discharge figures.
If the station 1s placed below Goosly lake, the flushing
rate of the lake can be accurately calculated, This in-
formation, coupled with alkalinity measurement, can give
us inferences on acid tolerance in the lake,

Order the company to undertake several acid generation
studies in the main zone ore body. The main zone contains
both pyrite and pyrrhotite. According to Hawley, 1972

(The Problem of Acid Mine Drainage in the Province of
Ontario, Ont. MOE) pyrrhotite is up to 80 times as reactive
as pyrite. Consequently, the acid generation potential of
the wmain zone may be greater than the south zome. This
must be proved in a quantitative manner one way or another.

The company and ourselves should investigate wmethods used by
other companies in preventing the escape of acid to the:en-
vironment. I understand thé Sullivan mine and Western mines
have acid generation problems and we should be looking for a
creative solution to the equity situation. The ditch system
is acknowledged to be a short term stop-gap measure. So far,
it locks like the use of anionic or cationic surfactants as
bactericides is not a good idea, due to conflicting reports of
the persistance & toxicity of these substances, plus the need
for continuocus dosage.

Finally, it's time to frankly raise the spectre of preventing
the main ore body from being mined until the appropriate works
are in place for acid water treatment. If such technology
fails to be Ffound, a political choice has to be made on whether
the mine is worth the potential environmental costs.

/[.%\’L LN -
‘B.D. Wilkes
Head, Environmental Section

Smuin

A, Edie-
M. Whately
R. McGinn, Mines Ministry



To:

R. H, Ferguson, Directer

Date:
Waste Management Branch

MINISTRY OF EXVIRONMENT July 6,

File #50.21

JuL 9 1982 PE 4475

r LEIFTS

WIRTE MANAGEMENT BRANCH

RE; EQUITY SILVER MINES LTD, - PE 4475

Attached is a file record of the involvement of Skeena Waste
Management staff in acid spill and acid generation problem at
Equity Mines near Houston. It accurately documents both conditions,
and more currently identifies the role that regional staff have, and
are playing in connection with Permit 4475.

This 1s somewhat different than the evaluation by Assistant
Director Klassen of the matter in his memo to you of June 21, 1982,

ra b

D,E. Smuin
Regional Director
Skeena Region

B T S

DES /em

T. Roberts

cCs

1982
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To: FILE

Date: June 21, 1982

File: PE-4475

-

SUBJECT: EQUITY SILVER - RECORD OF EVENTS

November 18, 1981 - Holding tank corroded through resulting in the spill of

November 20, 1981 -

November 25, 1981

November 27, 1981

December 7, 1981

December 10, 1981

I

11,000 gallons of concentrated H2504 into the Bessemer
drainage. Our office was notified November 19th,

Karen Diemert, engineering aid, was on the scene to take
samples and check pH and conductivity of drainages in the
area, In the days following the acid spill, there was an
essentially continuous dialogue between ocur office and
Equity persomnel concerning clean up procedures, monitor-
ing requirements, and monitoring results obtained by Equity.
Although unable to be on site all the time, Karen received
very regular progress reports. On November 20th, 9:30 A.M.;
Karen met with Fish and Wildlife and Water Resources people
to set up a regular wonitoring program,

Karen Diemert, and regional biologist, Brian Wilkes, were
at the site to monitor mine drainages as well as down-—
stream receiving waters, The above also met with Equity
personnel to discuss progress as well as a planned course
of action.

Terry Roberts and Karen Diemert conducted the monltorlng of
7 sample sites in the Equity Silver area.

In a telephone conversation with Karen Diemert, mill super-—
intendent, Gary Hawthorne, promised that a full pH profile
would be done on the Bessemer system to try to determine
the continued source of acidity. At this point, the waste
rock dump was suspected of acid generation.

Public hearing in Houston at the suggestion of mine manager,
John Shaw. Till this point, Equity personnel had been
carrying out a daily monitoring program and reporting
results back to our office in Smithers,

Following is the weekly monitoring program carried out by
Karen Diemert (weather permitting) till February 12th, her
final official working day. Average number of sample sites
visited per week was around 7.

December 10, 1981
December 17, 1981

December 31, 1981 Samples were obtained for
January 18, 1982 general jons, as well as

January 26, 1982 total and dissolved metals;
February 4, 1982 analyses were done by the )
February 12, 1982 environmental lab in Vancouver.

‘ r-'?-,
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A letter addressed to Equity Silver, from Terry Roberts,
outlines the requirement for plans for spill control
facilities as well as an outline. for a general spill con-
trol scheme for the entire plant site drainage area. Also -’
in this letter, was discussed the apparent natural acid
generation problem occurring at Equity Silver.

.wary 5, 1982

1

February 9, 1982 — At this time, construction of collection ditches and a
’ pumping station below the Haul Road was underway with the

intention of collecting the naturally generated acid seep—
age from the (waste rock) road base and pumping it up to
the tailings pond, as a temporary measure. A concrete con-
tainment was under construction for the sulphuric acid
tank and containment plans were being drawn up for the
two caustic tanks.

February 22, 1982 -~ The collection and pumping system below the Haul Road was
) : put into service, pumping acid water up into tankers which
were emptied into the tailings pond. This resuvlted in a
rise in the pH of Bessemer Creek from less than 4. to
around 4.5. :

February 25, 1982 - Waste Management and E.P.S. met with Equity Silver to
discuss the acid mine drainage problem.
February 25, 1982 — Bruce Maclean and Frank Rhebergen, Waste Management personnel,
obtained water samples at 8 monitoring sites. .. -
February 25, 1982 ~ Second public hearing held in Houston.
farch 3, 1982 - Regional Biologist, Brian Wilkes, had completed a draft

proposal for a comprehensive environmental monitoring
program for Equity Silver. A finalized version of this
monitoring programme was presented to the Company on
April l4th at the mine site.

March 5, 1982 -~ Bruce and Frank again obtained 8 sets of samples.

March 9, 1982 : - Terry Roberts, Regional Manager, and Frank Rhebergen,
Waste Management officer, met with Gary Hawthorne, Doug
Fraser and John Shaw of Equity Silver to discuss the
current situation, alternative courses of action, clean up,
construction, and reporting requirements, ete., as well as
likely biological monitoring requirements in the near
future. Doug Fraser, Mine Superintendent, led a tour of
the mine site to show Waste Management the construction

of diversiom and collection ditches, pumping stations,

etc, .

March 11, 1982 - Frank Rhebergen of Waste Management .conducted the monitor-
ing of 8 sample sites in the Equity area.

March 17, 1982 - Fra;k Rhebergen again obtained samples from 8 monitoring
sites.

March 24, 1982 . - Frank and Bruce obtained water samples from 9 locations

as well as snow samples from 2 sites near the plant area.

ee 3/



. oy

April 1, 1982 -~ Frapnk Rhebergen obtained water samples from 8 monitoring
: sites. In all these cases, pH and conductivity tests
were performed in the Waste Management 1ab in Smithers
upon return from the field.

April 5, 1982 - Meeting held in Smithers office; present were Terry Roberts
(WMB), Brian Wilkes (WMB), Frank Rhebergen (WMB), Andy
Ackerman (COS), and Terry Turnbull of Federal Fisheries.
Brian presented the monitoring program which Equity Silver
would be asked to undertake shortly. ‘Current status at
Equity, and possible future developments were discussed.
Enforcement strategy, media involvement, groundwater
studies, possible legal action, and surveillance committee
were also subjects of discussion.

April 7, 1982 - Frank Rhebergen obtained water samples at 10 monitoring .
locations. Each week ‘along with routine monitoring,
additional grab sawples were taken from various locations
in an attempt to determine the sources of acid drainage.’
Construction progress was also inspected on a weékly basis.

April 14, 1982 — Meeting was held at Equity Silver between Waste Management
staff and Equity representatives. Status report was
given by Equity as well as an outline of future plans. '
Brian Wilkes presented the envirommental monitoring
program. Terry Roberts again proposed the iInitiation of -
a Surveillance Committee, A tour of the mine site was
given and construction progress was inspected.

New sources of acid water were discovered in the diversion
ditches along the upstream side of the Haul Road; .this

was brought to the attention of Bob Patterson who"promised
to do something to eliminate the problem., A sample of -
acid seepage from below®the Uaul Road was obtained for'.
bacterial analysis by the E.P.S. lab.’

Three water. samples were obtained.

April 15, 1982 ~ Water samples were obtained at 10 monitoring sites,.and a
flow measurement was obtained at the silt check dam,

April 20, 1982 - Simultaneous monitoring of 11 sites was carried out by
: " Waste Management and Equity Silver. Permanent monitoring
locations were established and marked for the new monitor-
ing program.,

April .22, 1982 ~ Frank Rhebergen talked to the Envirommental lab about
Equity Silver's water sampling technique and the likely
introduction of error in their analyses. Guidelines were
given by the Envirommental lab and would be passed on to
Equity.

April 22, 1982 ~ An improved acid water collection system came into service.
- The system consisted of 6" and 8" gravity fed lines drain-
ing collection ditches below the Haul Road and waste rock
dump, respectively, into a main sump equipped with a
pumping station which directed the acid water to the tailings
pond via a 10" line.
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April 23, 1982 - Brian Wilkes met with Equity personnel to discuss mon-
itoring programme detalls as well as the requirement for
improved 1lab technilque. . :

April 28, 1982 ~ Frank Rhebergen obtained water samples from 14 sites;
simultaneous samples were obtained by Equity staff.
Ditches and sumps were inspected for cave-ins and slumping
tendencies; this was done on a weekly basis. Also, with
the ice being gone now, flow estimates were being obtained
on a weekly basis. With the collection system in operation
for one week, no rise in pH was evident yet on Bessemer
Creex. On this date, pH at the silt check dam was 3.3
with an approximate flow rate of 700 gal/min. Weekly grab
samples continued to indicate the main source of acid
water being fed into Bessemer Creek from the diversion
ditches along the upstream side of the Haul Road.

May 4, 1982 - Frank Rhebergen obtained water samples from 12 sites and
made a general inspection of the area. BSumps and collection
lines had been constructed above the Haul Road in order to
isolate from Bessemer Creek the acid water collecting in
the diversion ditches. The resultant rise in pH at the
silt check dam was minimal.

May 5, 1982 - Brian Wilkes and E.P.S. biologists toured the Equity Silver
area and met with Equity personnel at the site. SN

May 11, 1982 - Frank Rhebergen obtained 19 water samples at Equity Silver.
Flow had increased about 6 fold in Bessemer Creek and pH
had risen to 4.4 from the 3.4 recorded ome week earlier.

May 12, 1982 - Meeting with Equity Mines with representatives-froﬁ E.P.S.
and W.M.B. present; subjects of discussion were:

— Spill Contingency Plan
- contalnment facilities for acid and caustic storage

. tanks
- I.E.C. report on acid mine drainage
- gurveillance committee -

"~ current status of Equity's acid generation problem

~ the requirement for hydrology studies

— the need for improved monitoring with faster turn-
around on sawples :

- Reclamation plan

~ collection of legal samples by E.P.S.

May 19, 1982 —~ Frank Rhebergen obtained 22 samples from the area surround-
ing Fquity Silver Mines. Additional ditching had been con-
structed around the plant site area for the collection of
acid water. A pond of acid water above the Haul Road had
been pumped dry thus lowering the water table in the area
and eliminating the springs of acid water in the road base

* which had been the main source of contamination of Bessemer
Creek. Although the flow in the creek had dropped to approx-—
imately 1/7 of the previous week's flow, the pH rose from
4.4 to 5.9, the highest it had been in many months.
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May 26, 1982

June 15, 1882

FR/ak

= Brian Wilkes and Frank RKhebergen conducted water gquallry

study on Goosly Lake, obtaining temperature, pH, and
dissolved oxygen profiles for 3 different sites on the .
lake. pH of Bessemer Creek at the mine was also checked and
found to have improved again from 5.9 one week earlier to
6.8. Specific conductance was down to 180 mMHO/CM while
earlier typical valuves were of the order of 2500 }MHO/CM.

Frank Rhebergen obtained 24 water samples and made general
inspection of the area. On the whole, the situation appeared
to be under control with a few minor concerns requiring

some attention. The pH of Bessemer Creek was still up at
6.8 while the collected acid water in the main sump had a pH
of 3.0. 1In conclusion, the system of collection and
diversion ditches, gravity fed lines, sumps and pumps

appear to have isolated the acid water from the natural
drainages for the short term, anyhow. At this time, it

is not yet known what the long term approach will be to the
acid generation problem. :

N W

Frank Rhebergén, P. Eng.
Waste Management Officer



