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Object of Visi t 

In response ta a complaint by Fisheries Inspector H.R.M. :leadnell (of 

Comox) to the effect that the effluent fran number 4 mine of t!le Canàdian 

Colliéries was causing und.esirable synrptoms in the waters of Comax '1.ake and 

the Puntledge river , the writer was requested by Fimeries Supervisor j . _. 

Tait (of :t-Tanaimo) to visit the loœlity ana to aseertain in wha:t. way present 

conditions differ from those which :prevailed on the occasion of the vr.riter t -s 

former visi t on November 25, 1930 • .. A report covering the former visit is ap­

pended hereto. 

Itinérary: . 

On Tuesday , April 25 1 ,the writer was met by Inspecter Beadnel l at Courtenay 

and the Comox là.ke road was followed to the boat landing on the Jake.. The 

mine dump , approxin:ately one- half mile to the north-east ; was reached by row~ 

boat . 

After landing at the dump • the four pipes discharging effluent onto the 

cump were visitedt followed by an inspection o:r the system of trenches which 

have been dug in an effort to baffle the effluent in its course to the lake. 

The railway toward Cumberland was followed as far as its firet crossing over 

Allen creek in order to obtain a general idea of the lay of' the J;.and . 

Retumtng to the effluent pipes , semples of the water were obtained end on 
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rowing back to the boat Janding , fu.i'th er water semples ·wera obtained at the 

Jake bot tom in - tbree feet of water close to the shore at the position sbown 

in sketch map 2. A third. water semple ms taken a t the bottom in tbree feet 

of water at the boat Janding . 

Where the Comax: lnke rœd crosses Allen ereek , the creek water was 

aampled.. On reaching the junction with the branch road leading back to 

number 4 mine, the latter was followed to the çrest of the low ridga immediately 

above the mine , from whieh vantage a good general view of the baffling tronches 

ln the dump flats was obtained , as well as a better conception of the somewb.at 

complicated topography of the low ridges lying to the east and souih-east of 

the mine . 

On returning tbrougi Cumberland, the trend of the railway grade parallel ing 

the road was earefully observed , also the height of land which exista between 

Allen creek and the slopes leading toward the Trent river valley. A side road 

leading north-we s t to Bevan was taken just out of Cumberl and, and a stop made. 

to exami e t he c racter of water flowing north-east through a eulvert under the 

road ( see s kn teh map number 1). This was stated by Inspe ctor eadnell to be 

effluent fran number .5 mine . Turning soutli just before rea.ehing Bevan , the 

upper (impo~di ng) dam on the Puntledge river was visited and water semples were 

secured . The return to Courtenay was then ma.de 

Observations 

The ocber-yellow turbidi ty of the Jake water, reported by Inspecter Beadncl.l 

to have been very pronounced some weeks a go , had somewhat a bated; bottan was 

visible at a depth of 3 to 3 1/2 feet along the shore af the eastern end of the 

leke, except near the mouth of Allen ereek where the water was somewhat elearer . 
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The turbidi ty may iri :i:art be due to the glacial silt brought down by rivera 

farther up the Jake, ali:hough the colour was q_ui te different to any whicll the 

writer has observed in visiting many glacier-fed lakes. 4s the mine dump was 

approached, a yellowish to red deposit was noticeable on certain snags al.ong 

the shore, and on . some, but not all, beach logs. The submerged rocks along the 

, shore,;..J.ine were not rerticularly coated wit)l an.y deposit, but the opa.city of 

the water precluded observation of the rocks which would form the normal shors­

line (the lake at ~his time being rather high) . .. , 

On lan.ding at tœ northern end of' the dump, the writer irrrrnediately noticed 

considerable change in the lay-out of the trench system from that described 

in his for1œr ·report Accol'liing to Inspecter Beadnell , th,e Canadien Collierie.s 

had put forth every effort to satisfy the demands of the Fish eries Depa.rtment • 
• 

Deep trenches ha.à. been dug with electric shovels; two to provide troughs for the 

effiuent end one to obtain ma.terial for throwing up a retainiw barrier along ·the 

edge of the dump nearest the lake in order to pr.event the recurrence of a direet 

overflow of efflÙent into the lake as once obser~ed and reported by In~pector 

Beadnell • It should be pointed out, however, that this was an emergency 'over­

flow necessitated . by a clogging of the settling basins with the result that 

effi.uent backed up toward the railway and was in danger of vorking back l.ntD the 

mine. 

The accompanying sketch map (2) shows the ap:prax:imate. arrangement of "À", 

the trench dug to provide material for the reta1ning wsll 11F". "Bu is a. settling 

trench which, jUdging by the amount of sediment in its bot tan, wa.s in use for 

only a short rerio-0. The material ~omposing the &.unp at the north end of trench 

"Buis very coarse and iirap;pears that owing to the proximity of the northern 
I 

end to the lake shore, the effluent seeped underground into the lake too rapidly 

to allow a proper settling action; moreover, it is reported that the efi'lùent 



overflowed in the di.rection of the railway track and t here is at one place 

distinct evidence of this having happened. "C" is a third deep tren.ch at pre­

sent carrying the combineà effluent from four pipes, roughly estimated to be 

one thousand ga.llon;3 per minute . The water flows down the moderately steep 

gradient of the trench to a pool "E" which is approxi:rmtely 30 feet long , quite 

narrow, and three_ feet deep . This pool was not increasing in depth, indicating 

underground seeJJige into the lake . The level of the water in ''E" ia approxi­

mately 9 feet above the lake, which is 45 feet distant at this point . 

Inspection of the. foreshore of the lake nearest, the pool disclosed the 

presence of half-a-dozen small streams of water running out from under the dump 

and on tasting each of these, there ·waa no doubt of the fact that they were coming 

directly fran_ the effluent water in e i ther the pool ttE11 or tbe lomr :portion of 

the trench 11 C" 1 which is• apprax:imately 12 feet above the lalœ ana. 40 feet dis­

tant . The streams running into the lake were clea:r, but their deleterious 

effect is pointed out later . 

The areas indic ated by "D" in sketch map 2 are ponds into whid:l the effluent 

has been di verted in the past.. Those to t-he no:i;-th of trench "C" are now filled 

with an œher- coloi..u--ed mud to the same height as the railway grade; this mud 1s 

still in the wœess of drying out and was not sufficiently firm to eneble its 
• 

depth to be ascertained. It 1s probably three feet deep if not more , and renders 

the ponds un.fit for further use until eleaned out; if this were feasible . The 

ponds nnu south of trench uctt are deeper , and a;r. though eontaining much mud, are 

capable of being used for short periods 

It should be em,phasized that such ponds vdll never prove efficient for any­

length of t ime . fuen first :put in use , a great amount of underground seepage 

deleterious to the la.ke takes place; . gradually the deposit of mud bloc-ks the 

seepage chennels and prevents further contamination ·o.f the lake , but on the 
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other hand:; the ponds th.en retain their water and mon overflow 

The tren.ch 0At1 has apparently never received effluent water and was pro­

bably no_t intend.ed for this purpose, Shou+d it - be u.sed, it would be subject. t'o 

the same cri tic ism as tranches ''B" and "C" , namely , the material in which it 

is dug is so porous that a large- percentage of the effluent would seep into the 

lake until sufficient mud had accumulated. 

Chemical Composition and Deleterious Natùre of Effluen.t 

There is no reason to supJ;)ose the chemical composi t1 on of -the mine eff'luen.t 

is n.otioeably difi'erent to that given in the :previous report . It is decidedly 

e.cid• con tains no a ppreciable amounts of toxic substances, but is highly charged 

with soluble iron. salts in the unoxidized state ~ It 1s ~~is latter property 

which is the source o:f the complainte made against i ts presence in the lake . 

,1ben a solution. of unoxidized ("ferrousu) iron selts is subjected iD the 

a9tion of the air cr all.owed to flow into fresh water whicm normally contains 

much dissolved air, oxidation of the iron salts takes piace with the fornB.tion 

ot hydrated ferric _oxides and Ca+'bonates which are insoluble in freshwater , or 

aven in cold, slightly aeid water . In the prooess of forming these compounds , 

the acids in the effluent may conceivably be bound in the form of insoluble 

canplex compounds combined with the œecipitate. 

It will thus be seen tbat exposure of tœ effluent water to tœ atmosphere 

for a sufficient length o-f t:Ùne (a.s in suit .able settling na_sins) "Will remov~ 

the iron salts and much of the acids. But if the rav, or incomplately oxidized 

ei'fl.uent reaches ·comox lc.ke or the Puntledge river r the completion of the oxi~ 

dation takes :place at the ex:pense ôf the oxygen d issolved in the la.ka Ol" river 

water.., This action is delete:rious in two ways: 



(a) · The P3rcentage of dissolved o:x:ygen in the l.ake or river. essential for 

the respiration of 1':ishes, development of eggs and ffy. , and production of animal 

organisms vhich may consti tute food for the fishes, is deple ted to a point below 

its normal value. 

(b) The concomitant deposition of the insoluble iron hydroxides and carbon­

ates tends to smotber bottom vegetation in the lake a.nd river, and forma a slime 

over sp:i.wning beds ~ FiSh eggs are very sensitive to the presence of chemicals , 

and are probably adversely influenced if laid in, or covered by , this deposit., 

.A thil'd harmful factor ma.y resul t t'rom the access o:f the effluent to the 

lake ar river. .Any free e.cid which is not neutralized will tend to increase 

the hydrogen-ion concentration of the fresh water sin.ce the latter diffèrs from 

sea water in not being capable of canpensating ruch increases . Animal a.na 

vegetable life in fresh water establishes a delicate balance of hydrogen-ion 

concentration , and a di sturbance of this balance will bave an unfavourable re­

sult on the producti vi ty of fish food and the development of eggs in the water .. 

The waters at the western end of Comox lake and the Puntl edge river bad an. a~ 

normally higtl. hydrogen- ion concentration {i . e. , they wer~ abnormally acid) at 

the time of this visi t . 

Summary ~esults of ater Analyses . 

full analysis of the water semples necessary:. A large 

semple of the effluent taken at the point marked "Semple l" on sketch :rœp 2 is 

being further investigated; other semples were 8llalyzed for their dissolved 

o:x:ygen content , hydrogen-ion concentration , and concentration of soluble iron 

salts • 

Sample 2 ta.ken fran at the lake bottom close to the seepage from trench 

ncn (map 2) was daficient in o,cygen , decidedly acid , and oontained mu.ch iron 

as was expected for reasons stated later 
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- Sample 3 from tbe lake bottom. at the boat landing contained more dissolved 

oxygen and was only slightly acid, but contained considerable emounts of un-

oxidized iron sal ts , 

Semple 4 f:rom wbere the road crossad llen creek ahowed tha.t Allen ereek 

was unpolluted. 

Sample .5 from the impoundinp dam on the Puntledge "t'iver contained an almost 

normal amount of dissol~ed oxygen, but was still unduly acid and gave a decided 

reacti on for unoxi di z-ed soluble iron salt s • 

.A. slight deposit of iron compounds was observable on the visible bottom 

of the Jake at the boat land:ing, ana a similar appearance on the submerged rœks 

in the vi c1nity of tœ dam gave evidence ihat considereble unoxidized effluent 

has reached the lake at soma time in the past That this conta:mination is still 

taking place is evident from the yellowish tint of the water going througn the 

spillwa.y of tœ dam. It should be pointed out that the above-mentioned ~ocess 

of oxidation of soluble iron salts by the dissolved o:xygen in the Jake and river 

water is very slow; the deposi tion of the insolubie iron compounds may take place 

over a considerablè length o-f time wi th the result that drainage currents cause 

some of this deposition to take plsce in the river. However, since the insoluble 

ccmpounds are forzœd in an exceedingly dilute solution,'they exist in al.most 

colloidal suspensl..on (particularly true in the case of iron compounds) end pro-

bably a much greater percentage of the insoluble iron compounds is carried out 

to sea than that which settles on the bottom. of the Puntledge river. 

There appears to be ·misconception on the p:i.rt of Inspecter Beaànel.l as to 

the nature of the yellowish deposit and yellowish tinge of the river water. The 

wri ter• 8 previous report mentioned the presence of sulphuric acid in the effluent 

• 
and it bas beenerroneously assumed by several people that the yellowish colour 

of fue deposi ts and water is in some way caused by the suiphur in this sulphuric 



aeid. This is not so > and no such statement was made in the rep'.)rt., Although 

i t must be admi tted that a slight 11 sulphurn smel..l was noticed in the settling 

pond 11E11 (map 2), the yellowi sh colour noted i s entirely due to the colloidally 

suspended insoluble iron compounds • . A field. test was made to eonvince Ini:pector 

Beadnell tbat the yellow mud in the basins · "D" contained no ap:9recia ble :free 

sulphur. 

Disposal of otber Mine Effluents 

Basides number 4 mine, another entry to this mine, knom as "Scottts slope", 

is si tuated on the shore of Comox lake. This mine has one pipe discharging 

efnuent indirectly into the lake but Inspecter Beadnell stated the chA.racter 

of the effiuent is q_uite dissimile.r to that from number 4 mine; it show~ no sign 

of deposition of iron compounds and is used far dr1nking :purposes by the minera . 

Number .5 mine is situated above and to the east (north-east?) of number 4 

mine, and is the only other mine now operating. It was not visited~ The effluent 

drains eastward into :aple (?) lake whicb., according to Ins:i;ector. Beadnell , he.s 

more the :na ttire of a swamp. This effluent was seen running through a cul vert 

Uild.er the Cumberland-Bevan road ( see sketch m.ap 1) and has ell the characteristics 

of the effluent from numoer 4 mine,. includ'ing a heavy deposit of reddish sediment 

on the aides and bottom of the di tch leading to and from the culvert , The i'orested 

condition of the surrounding country did not allow conclusions regarding the 

ultirœte disposition o"f this effluent to be drawn., If' underground see:i;age is 

taking place, it is almost inconceivable t}iat same could reach Comox lake or 

Allen creek a.nd equally unlikely that i t ,'!Ould ree.ch the l?untledge river system 

aince a small unnamed creek flows between a southern branch of the'PtÎhtledge , ' 

river and !faple lake ( see map 1). Inspecter Beadnell promised to investigate 

the drainage of thi s area. 
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Nwnbe-r 6 mine at Cumberland is not working at rresent, and its effluent 

is stated to bave ru.n eastward into a slough in the direction of the Trent river . 
valley . 

Nu.mber 7 mine (locatton?) is not working, and the ultirœte disposition of 

the effluent 'is uncertein , although i t wàs stated that the gravelly nature or 

the s u:rround ing sur face soil facilita ted it s dispos al • 

Numb~r 8 mina (Bevan?) is also not worting, but the effluent used to find 

its way into the Puntledge river . 

Inadeqµacy of Presert t Effluent !>isposa.l. 

The effluent from number 4 mine is the principal source of complaint. The 

present systa:n of disposal is not satisfactory and ap:parently never will be f'or 

more tha"l a mort P:3riod., The mine dump betweèn the mine and the lake shore is 

lirni ted in area and bas been utiliz-ed for settling basins so long that the 

digging of new ·trenches 1s greatly hi ndered by existing deposits of sludge . 

Even if these deposits were thoroughly dry and new trench systems were instituted , 

the sludge when e.gain moistened would form a semi- imperviou.s layer along the 

aides and bottom and cause flooding eithel" back toward the mine or into the la.ka . 

There is still room for some new trenches j_n certain areas , but as already 
' 

pointed out , when th":lse are· freshly dug, the porosity of the dunrp m.aterial a t 

first allows 11eepage back into the mine if tao close to t-he mine sida of the 

dum:p , or into the lalœ if tao close to the lake shctre.. Hence the practical area 

for trenching is somewhat limi ted . 

The Oanadian Collieries has tried to camply with suggesti ons made by the 

Fish8ries De:i;e.rtment with respect to trenching and erection of levees 1 etc., but 

in the wr1 ter' s opinion , these suggestions do ±lot seem to have been along the 

p:eoper lines . The trencb,es have been t oo have lecl too dir ectly t o a 
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single pom or pool in which oxidation and :precipite.tion of the iron compounds 

was expected to t al-ce place. The system of ponds seen on the occasion ·of the 

writer's last visit (December, 1930) .was preferable to the :i;resent system, and 

it would appear that recommendations 2, 3 and 4 of the report submitted at· that 

time have not been followed of late. 

Recommendations. 

(l) The possibility of obviating the nuisance of this mine· effluent for once 

and all by d i'Version of same into the Trent river v.ould be well worth inve-sti- " 

gating. • The writer is not competent to juôge the oconomic aspects of this plan, 

but on looking over the ground, it would seem that a .. ooden stove pipe following 

the mine railway for a distance of two and one~half miles into Cumberland 110uld 
•, 

deliver the effluent onto a slope which would allow naturel drainage into the 

Trent river valley in such a -way that by the time the effluent reaehed the river 1 

. 
it would be innocnious. Upon inspection of a contoured rœp of this region, if 

• 
such is a vaila ble, a better grade tban tha t followed by the railway might be 

. ? 

secured. In eny event, arise will be encountered fran. Comox Jake (439 feet 

above sea level), but as stated previ ously, the hei ght of land app~ars to lie 

below tbe business section of Cumberland itself (elevation unascertained). In 
" 

the even t of contamina.t ion of the Trend river, Inspector Beadnell states that if 

any . ehoice is to be made between the :preservation of the Comox lake-Puntledge 

river system and the Trent ~iver, the fori:œr is by far the more valuable from 

the stanèl:point of the fishecy. 

(2) Two p:3culiar, erater-like depressions of· considerable area lie Just to 

the north of the road lèading touard number 4 mine. These are on higher ground 

than the mine and are indicated by the dotted areas on sketch map num.ber 1. If 

it were feasi'ble to pump the effluent into the nearer of these, the exoavatio~ 
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of a t.rench would easi ly connect the two into a reservoir of considerable 

capacity, With no knowleclge of the direction of the underground mine workings. 

the vœiter cannot say mat objections might be raised on the point of seepage 

back into the mine.. In any event, should seepage talœ place too rapidly, seme 

might reaoh Allen creek end thus be returned to Comox lake. Should seepage be 

less the.n inf.J.:ow, overflow of this naturel reservoir woulil. tend ·to · f'irst occur 

toward·Allen creek in the sl!Rll sector north of the railway . 

(3) Should ooth of tbe two above suggestions invol-vi ng pumping prove 

impracticable, the .oolution of the problem must be fbund in a more efficient 

handl ing of the effluent on the present mine dump . ecommend.ati ans 2 and 3 of 

the writer•s 1930 re:part stress the need of spreading the effluent over as large 
\ 

en area as possible in order to promote the oxidizing action of the atmosphere. 

It would appear that a serpentine arrangement of alternate shallow ponds and 
' 

ditcbes, vn th the latter baffled or riffled to secure aeration , would irova 

effective.. If -t;his system vrere in duplic,.,,te, or better still, if the whole 

system were design.ed to allow the cutting out of any one pond; the system or 

pond eut out could be allowed to dry ou.t su.ffi ciently to enable removal. of 

eccumulated sludg~. 

Such a duplicata system was being used in 1930 , but the serpentine and 

cascading · effect was not properly designed Instead of the effluent running 

through one 1 -pool. into the next, the distributing stream ran 1'6St the mouths of 

several basins. Each basin received it s quota of water, but the effluent 

reacliing the basin nearest the leke was practically as raw as ihat in tœ pool 

farthest fran the lake. The sys an should be so designed that the water reacb.es 

the pools or ponds near·est the lake only after the water has sl.owly tra1'sversed 

the whole of the series. 
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(4-) apid seepage, even frœn pools ranote from the Jake is not desirable. 

It has been explained that the free access of air is essential for rero:oving the 

undesirable iron compounds, The air cannot freely act on the effluent while 

seeping underground. Hence a certain c.mount of muddy deposit in tlie pools and 

ditches is desirable in order to prevent excess seepage, and when the ponds arè 

being cleened, only the superficial mua. should be rmoved. The ponds should be 

very sballow end separated from one anotber by narrow wells so as to uti lize as 

much o~-the mine dump area as possible. The gradient from the effluent pipes 

th.roughout the whole s y stem should be only sufficiently steep to ensure a proper 

flow end )'.lt'event backing up as the first ponds beccme shallower by reason of 

assumulated deposit. 

(.5) The use of crushed, crude limestone to effect neutralization of free 

acid in the effluent and thus accelerate oxidation was suggested in the 19,0 

report. Nothing wae done about this, and the writer still l>elieves that its use 

is to be recornmended in the first two or three ponds of the system. Possibly 

the use of limestone is economically impossible. 


