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by the Effluent from No. 4 Mins of the Camadian Collieries, Ltd.
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April 27, 1933.

Object of Visit

In response to @ complaint by Fisheries Inspector H.H.M, Beadnell (of
Comox) to the effect that the effluent fram number 4 mine of the Cemédien
Collieries was causingvundesira.ble symptoms in the wa‘t.ers' of Caomox leke and
the Puntledée river, the'writ'er was fequestled by Fisheries Sppervisor- TP

Teit (of Nemaimo) to visit the locality and to ggcertém in what wy present
conditions differ from those which prevailed on the occasion of the writerts
former visit ';:n November 25, 1930+ A réport covering the former visit is ap—

pended heretos

Itinerary,
On Tussday, April 25, the sriter was mot by Inspector Beadnell at couri;enay
and the Comox lake road was followed to the boat landing on the lake. Tﬁe
mine &ump, apﬁroﬁmtely one‘-halfr'mile to the _no;-th—-east, wes reach;d by row- |
boat. ; :
After landinz et the dump, the four pipes discharging effluent onto the
cump were visited, followed by an inspection of the system 61‘ trqnehes which ;
have been dug in &n erfor_‘t‘to baffle the effluent in its course to the leke.
The railway toward Cumberland was followed as far as its Tiret crossing over
Allen creek in order to obtain a general idea of the lay of the land.

Retuming to the effluent pipes, éamplea of the water were obtained end on
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rowing back to the boat lnnding, further water samples were obtained at the
lake bottom in three feet “of water close to the ahore at the position shown
in .sketch map 2. A third water sample was taken at the bottom in three feet
of water at the boat landing.

Where the Comex lake road crosses Allen ereek, the creek water was
PESR A o B junction with the brench’ road leading back to
number 4 mine, the latter was followed to the crest of the iov ridge immediately
ebove the mine, from which vantage & good general view of the baffling trenches
in the dump flats was obtained, as well as a better cdncevtipn of the somewhat
»eomplicated topography of the iovw ri&geé lying to the ‘eas,t @d south-east of
the mine. »' e |

On retuming througa Cumberland, the trend cf the railway grade pamllel 1ng
the road was carefully observed, also the height of land which exists between
Allen creek and the slopes leading toward the' T;'ent river valley. A side road
leading north-west to Bevan was teken just out of Cumberland, and a stop médq
%o exanine ths charecter of water flowing north-east through a culvert under the
roed (see skotech map number 1). This was stated by Inspector Beadnell to be
erfluént from number 5 "mfng. Tu,rning'aouth ‘ju'st'befo;'e réaching Bevan, the
upper (impounding) dem on'fhe ‘Ptintlefige river was visited and water samples were

secured, The reéturn to Courtenay was then mades

QObservations

The ocher-yel low tnrbidity of the lake water, reported by Inapectcr Beadnel 1
to have bsen very pronou.nced some weeks ago, had somevhat abated; bottan was
visible at a depth of 3 o 3 1/2 .feet along the shore of the eastern end of the

lake, except near the mouth of Mlen ereek where the water was somewhat clearer,



‘The turbidity mey in part be due to the glacial silt brought e by rivers
~farther u’p the lake, al'taough the coiour was quité dif ferent Vto any which the
‘writer has observed in visiting nany glacierufea lakes. ‘As the mine dump was
approached, a yellowish te red deposit was noticeable on certain snags along
the shore, and on some , but not all, beach logs. The snbmarged roeks along the.
; shore-line-were.pof xartiaularly cbated with any depoéit,bbﬁt fhg opacity of |
the water precluded observation ofbtﬁejrocks which would form the normal shore;
line (the lake at this time being ratherrhigh). .

On l.anding at the northern end of the dump, the writer immediately noticed
_considerable chengé in the lay-out of the trench system from that described
in his fdrmar'report‘ According to inépector Beadnsll, the Cenadian Collieries
had put fortg every pe2oit tH satisfy the demaﬁds of the F;sherieé Départment.
Deep tremches had been dug with electric shovéls; two to movide troughs for the
effluent and one to obtain material for:thfowing up a retaining barrier along the
sdge of the dnmp nearest the lake 1n order to prevent the recurrence of a direct
‘overflcw of effluent into the lake as onee observed and reported by Inapacter
Beadnell, It should be pointod out ‘however, that this was an emergency ‘over-
flow necessitated hy a clogging of the settling basins with the result that '
effluent backed up toward the reilway and wes in danger of working back into the
mine.

The accampanying ske tch map (2) dhows the appruximate arrangemsnx of A,
the trench dug to provide material fcr the retalning well #Fn, mp ig & settling
trench which, judging by the amount of sediment in its bottom,wes in use for
only a short period. The material ccmposing the @dump at ths north end or trench
"R is Very coarse and it appaars that awing to the proximity of the northern
end to the lake ahere, ‘the effluent seeped underground into the lake too rapidly

to QIIOW'Q proper settling action; moreover, it is reported that the‘effluent



2 overﬂ.oweq in the direction of the railway traék and tljpre is at one place
distinet evidence of this having h@pened. ngn is a third &eép trench at pre-
sent carrying the combined effluent from four pipes, roughly estimated to be .
one thousand gallons per »mnute'. The water flows down the moderetely steep
gradient of the trench to a pool "E"™ which is apﬁ.ro:d.mfelj 30 feet iong, quite
narrow, and three feet deepg‘ This pool was not 1nc:reasiné in depth, indicating
underground seepage in'b the leke,. The_ level of tho wafer in "EM ig ap‘proxi—d
Biiely 5 Caah Kbovh thoe Toks. WRESY i 43 Tast Eiitunk b AU poLuki

Inspection of the fore’shoi'e of the lake nearest,the pool disclosed the
presence of half-a-dozen small streams of water'running out from under vthe dump
and on testing each of these, therebt’mp no doubt of the fact t_hat ~'t:hsy were coming
directly fran the effluent water in eifhef the pool "E" or the lower portion of
the tremch "C", which is‘ approximately 12' feet above the lake and 40 féet di‘s- ‘
tant. The streams runniﬁg 1n;co the lake were clear, but their d'elete‘riou;
effect is pointed out la%er. :

The areas indicated by "D"'in sketch map 2 are ponds into which the effluent
has been diverted in the p&sf. —Those to the north of trench "C" are now filled
with en ocher-coloured mud to the same height as jthe railway grade; this mud is_
sfill in the v}tocosa of _drying out and was not rurrideﬁtly firm to eneble its
depth to be ascerfained. It ‘1s probably three feet deep if noi mor'eb, and renders
the ponds unfit for further use until cleaned out,bb 11‘? this were feaaibie. The :
ponds "D" south of trench "C" ere deeper, and although containing much mud, are
capable of being used for short period's. ;

It shculd be emphasized that such pond§ will neirer prove efficient for any
length of times When first put invuse, a‘great amount of underground séapge
delaterious to the lake ta};e‘s i)lace; gradually thg deposit of mud tlecks the

seepage channels end pi-evehts further contamination of the leke, b}zt on the
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other hend, the ponds then retain tholr water and soon overflows

The trench "A"™ has apparently never recgiVSd effluent watér and was pro-
bably not intended for this purpose. ‘ Should it be used, j.t vlouid be subject to
the same crificién as trenches‘ nB'V':'e.nd nown, namely, the ma‘terial in which it
is dug is so porous that a large percentage of the effluen’e would seep into the

lake until sufficient mud had. accumulated.

Chemical ca@osition and Deleterious Nature of Efrluent

There is no reason to auppose the chemical compoaiﬁ on of the mine effluent
is noticeably different _to that givqn in the previous report. ‘It is decidedly
acid, contains no a ppreciable amounts of toxic subgt_aheeé, but is highly charged
with soluble iron salts in tﬁe-ﬁnoxidiaed states It is this latter property
which is the source of the cmph_f.nté made against itls presence in tr;e lake.

When a solution of unqxidized ("ferrous™) iron selts is subjected to the
va.cti.on of the sir ar allowed to floi into fresh water which normally contains
much dissolved air, oxidaﬂ@n of the iron salts takes plaéé with the formation
of hydiatéd ferric ,oxideé and carbonates which are insoluble in fresh water, or
even in 'cold, slightly acid water. vI.n the process of forminé these compoundé,
the scids in the effluent may conceivably be bound in the form of insoluble
ean_pllex compounds combined with the yeé’ipimte.

It will thus be seen that expoaure of the effluent water to the atmosphere
for a surﬁcient length 01' pime (es in suitable settling basins) vill remove
the iron salts and mueh of the acids. But if the raw or incompletely oxidized
, emuqnt redches Comox lake or the( Punfledge river, the qom‘pletion or t'he oxi-
dation takes place at the sxpense of the oxygen ¢iséolved in the lake or river

water. This action is deleterious in two ways:



(a) ~The parcenfage of ‘dissolved otygm in the lake c;r rivér, essentisl for
the r.e,spiration of ﬁ'sghos,;devalopment, orv';égs and fry, and produetion of animael
organisms vhich mey cmstitute food for the fishes, is deplated to & point moi
its normal value‘; . . v | | .

(b) The ooncrxnna.nt deposition of the insoluble iron hydroxides and carbon-_
ates tends to amother bottom Vegetation in the lake nnd river, and forms a slima
ove;' spawning beda.“ Fish epgs are very sensitive to the presence of chemicals,
and are p‘robably.adverselyiinﬂuenced if leid in, or covered by, this deposits

A third harmful factor may result ﬁ'om the acoess of the effluent to the
1ake ar rivers A.ny tree eeid which is not neutralized wIll tend to increase
the hydrogen-ion ooncontration of the fresh water since the latter dif fers from
sea water in not being capable of ccx‘npénsgv(;{ng a;xch inqreaaas. Animal and
vegétable 1ife in fresh water establishés a delicate balence of hydrogen-ion
concentration, and # disturbance of fh;.'s belance will QVe ‘an unfavourable re-
sult on the rroductivity of fish food and the ,d‘eve“lozment of eggs in the water.

The waters at the western end of Comox lake end me Puntl edge river had an ab-

normally hign hydrogon-—ion conc@ntration (i.e., t‘hoy were abnormally acid) at

- %the time of this, Tislto

Summary Results of‘ Water Amiys’ep. :

A mll anelysis of the .wa'te'r aénplea is not deemed necessarys A largs
semple of the 'e';f“ﬁ'-,ue'nt Sakai ab s, point ﬁérko&‘iSmnpie 1% on sketch mep 2 1s
being further investigated other sample s were ana.lyzed for their dissolved
on'gen com:ent, hydrogen-ion concentration, and concentration of soluble iron
saltss v j :

Saanpie 2 taken fram at the 1aké bottam'glése'to‘ the seepage from trench

e 2a (map 2) was dsricient in ozygen, deeidedly aoid and contained much iron

na was expected for reasons stated later«
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Sample 3 from the lake bottom at the boet land ing contained more diasoived
: oxygen and was only slightly acid, but contained eogaiderable amunta of un-
oxidized iron salts,

Semple 4 fmm,ﬁhere the road éroaéed Allen cfeek showed that Allen Acreek
was unpelluted.

Sample 5 from the impounding dam on the Puntledge river contained an almost
normal amount of dissolved éxyzen, but was still unduly ecid ana gave a decided
reaction for unoxidized soluble iron salts. ‘

A slight deposit of iron compounds was observable on the visible bottom
of the lake at the boat landing, and & similar appearaneo on the submercged rocks
in the vicinity of the dam gave evidence that considerablo unoxidi zed effluent
has reached the lake at some time in the pasts That this contamination is still
teking place is evident from the yellowish tint of the water going through the
spillway of the dem, It shbuld be péinted out that the above-mentioned précess
of oxidation of soluble ir)onv salts by thé dissolved oxygen in the lake and river
water is very slow; the deposition of the insoluble iron oompminds may take place
over & considerable length of time with 'n}}e result that drainagé curfénts cause
some of this deposition to take place in the river. However, singe the insoluble
cun_pouhds are formed in an exceedingly ﬁilute solution, they exist in almost
colloidai suspensl on (partieularly true in the eaad of iron cpn;pouhds) and pro-
~bably & much greéter percentage of thé insoluble iron compounds is carried out
to sea then that which settles on the bottom of the Puntlsdgze miver. '

There appears to be 'n;isconcep‘tion' on the part 61‘ Inspector Beadnell as to
the nature of the yellowish deposit and yellowish tinge of the river water. The
writer's previous report mentioned the prosence of sulphuric acid in the effluent
and it has beenerroneously assumed by several people that the yellowish eolom'

of tae deposits and water is in some way caused by the sulphur in this snlphurie
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acids This is not se, and no such statmont was made in the reports Although
it mst be aduntted that & slight "sulphur" smell was noticed in the settling
pond "E* (map 2), the yellowish colour noted is entirely due to the colloidally
suspended insoluble iron compounds._ A field test was made to convi.nce Inqaector
Beadnell that the yellow mud in the baains upn contained no aporeciable free

sulphur.

Disposal of other Mine Effluents ,

- Begides number 4 mine, ano,th,ar’en-‘fry to this mins, ]m_ofm as "Scottts slope®,
is situated on the shore of Comox lake, This mine has one pipe discharging
effluent indirectly into the lake but Iﬁspector Beadnell stated the character
of the eff’iuent is quite dissimilar to that from number 4 mine; it shows no sign
of deposition of .iron compou.nds end-is used for drinking purposes by the miners.

RNumber 5 mine is situsted above and to the aast (nm'th-east") of number 4
mine, and is the only other mine now cperating. It was not visited. 'I'he effluent
drains eastward 1nto Maple (2) lake which, according to Inspector Beadnell, has
more the mature of a swemps This effluent was seen running through a culv.e;t
under the Cumberland-Beven road (see sketch map 1) and hes éll the characteristics .
of the efflusnt from numbe.r.tt mine, 1‘nclnd1ng' & heavy deposit of reddish sqdimenf
;'Jn the sides and bottom of the ditch leading toand from the culvert, The forested
condition of the surrounding country'did not allow conclusions regarding the
ult:lvnatvet disposition of this effluent tdbe draim.- If underground seepage is
taking place, it is almost-inconceivaﬁle that same could reach Comox leke or
"~ Allen creek and equally unlikely that it would reech the Puntledge‘river gy stem
since a smell, unnamed creek flows ﬁetv;een a southérn brench of the Puntledge
river and Maple lake (see map 1). Inspector‘Beadnall promised to investizate

the drainage of this area.
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Number 6 mine at Cumberland is not jﬁoking at mresent, and its effluent
is steted to have mun oaa‘bw?rd into a qloué}li‘in the_ direction of the Trent river‘
valley, - A ‘ V- ' .
Number 7 mine (location‘?) is not working, and the ultimate disposition oi’
the effhent is uncertain, although it was stated that the gravelly nature of
the surrounding surface 80il facilitated its disposal. ;
Numbor 8 mine (Bevan?) is,alao‘not working, but the efﬂueritﬂ\ised to find

its way into the Piintiedge.river.

Inadeq.gcy of Presmt Efﬂuent Bis;posal.

‘The effluent rrom number 4 mine is the principal souree of comp]aint. The
present system of disposal is not satisfac'cory and apparently never will be for
more than & siort period. ‘I‘he mine dump between ‘the mine end the lake gshore is
limited in area and has been . utilized for settling basins 50, 1ong that the
digging of new trenches is g;reatly hindered by exiating doposita of sIudge.

Bven if t.hese deposits were thoroughly ory and new trench systems were instituted,
the aludge when égain moistened would form a semi-imp,erviouo layer along the
sides and. bottoﬁ and ceuse rlooding either back toward the mine or inmto the lake,

There 'is still room for some new trenchos in certain areas, but as already
pointed out when these are freahly dug, the porosit'y of the dump material at
first allows xoepage back into the mine 1if too ¢lose to the mino side of the
dump, or into the lake if too_ close 1;0 the lake shores Hence the practicel area
for trenching is'somewhat Lmiteds |

The Canadian Collieries has tried to ccmply wi’ch suggextions made by the
Fisheries Department with respect to trenching and erection of levees, ete., but
in the writer's opinion, these suggostions do mot seem to have been along the

peoper lines. -"I'he' trenches have bsen too short emd have Kled too directly to a
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- single pondi or pool in which- oxidation end p.éee‘ipitation of fhe iron compounds
was expected to take place. The system 61‘ ppndg"'seen on the occasion of the
writer's last jisit (December, l930).wds prefefﬁble to the mresent system, and
it would &ppear that AR 2 Y 2, 3 end 4 vof the r;spart submitted at that

time have not been followed of late. .

Recommend ations,

(1) The poasibility‘of obviating the nuisance of this mine effluent for once
and .alI by d‘iiersion of same into the Trent rivlsr would be weli worth investi-
gating, . The writer is not competent to judge the cconomic aspects of fﬁis p}.a{n.,
but on looking over the ground, it would seem that iawoodén stove.‘pipa follovqirvlg
the mine railway for & distance of two and one-half miles into Gumberland would
deliver the effluent onto & slope .which would allow xﬁturai, drainage into the
Trent river valley in such a way that by the time the effluent reached the river,.
it would be 1nnocuc;us. Upon inspection of a coritouréd mep of this region, if
such is available, a bstter grade »tha.n that rolloi'ed by the railway mighé be
- secured, In any event, & rise will ﬁe‘ encountgred fram Qomox lake (439 fa_gt'
above sea 'level,); but‘aa_s.tated _ﬁreviously, tﬁe hei ght of land eppears to lie
"below the business seetion of Cumberland 1tself (elevation unaséertained) ¢« In
the evmf of eontamination of the Trend river, inspecto_.r Beadnell states that if
eny choice is to be made between tﬁe preservation of the Comox lake-anfledg'e
river system and the Trent ziver, the former 1is by far the more valuable from

tﬁe stendpoint of the fishery. | 7

(2) Two pecuiiar, erater-like depressions qf'v considerable area lie just to .
the north of the road leading toward number 4 mine. These are on hig,hgr ground
than the mine an& are indicated by 1_;he‘ dotted ai-eas on sketch map number l. If

it were feasible to pump the effluent into the nearqr»of these, the excavation
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~of a trench would easi ly' connect the two hito & reservoir of considerable
capacity.  With no knowledge of the direction of the underground mine workings,
the writer cannot say mét objections might be raised on the poiﬁt of seepage
back into the mine. In any evént,' should seapage take place too rapidly, aame: :
might reach Allen ereek and thus be returneé. to Comox lake‘. Should seepage be
less than inflow, overflow of this natural reservoir would tend 'to first occur
toward- Allen ereck in the small sector north of the railway.

(3) Should both ‘ofﬁhe fwo above sugéestioﬁs 1nvdlvi_ﬁg pumping prove
1mpraoticable‘, the solution of fhe problem must be found in a more efﬁdmt‘
handling of the effluent on ‘t_;he present mine dumj:. Reccmmenﬁafions 2 and 3 of
the writer's.l%o repdrt stres‘s the need of spreeding the effluent over as large
an érea as possible in order to promotevthe oxidizing action of the atmosphere.
It would appear that a serpentine arrangement of elternate shallow ponds and |
ditches, vith the latter baffied m"riffled to sesurs meration, would mwove
effective, If this system were in duplicate, or better still, if the whole
system were fdesi‘gned to afllt;w ‘the cutting out of any one 'pand-, the system or
pond eut out could be allowed to dry out sufficiently to enable removal of
acc\nﬁulatad sludge. ‘

Such a duplicate system wes being used in 1930, but the serpentine and
eascad{ing‘effect ;va‘s not properly )designed. Insteadi of the effluent running
through one’pool.» into the next, the distributing stream ran past the mouths of
- several basins« Bach basin received its quota of water, but the effluent
reaching the basin neerest the leke was practically as raw as that in the pool
farthest from the leke., The system should be so designed that the water reaches
the pools or ponds nearesft the lake only after the water has slowly trafsversed

the whole of the sericss
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(&) Rapid séépage even from.‘parols remote from the lake is not desirable,
It has been axplained thet the free access of air is essem;ial for ramcting the.
undasirable iron campounds. The air cannot freely act on the efﬂ.uent while :
aeeping underground. Hence a certeain amount of nruddy deposit in the pools and
ditches is desirable in order to prevent excess seepage, and when the ponds are
being cleaned, o;xly the suporﬁcial mid should de removeds The ponds ahould' be
- very éhall?m end séparated from one amnother by narrow walls so as to utilize as
much or—vtﬁe mine dump &rea as yossipies . The gradient from ‘tho- effluent pipes
throughout the whole system should be only sufficiently steep to emsuré a proper
flow and prevent backing up a.s the Ifirst ponds became shallower by reason of
assumulated deposits. '

{5) The use of crushed, crude Llimestono: to effsct neutralization of free
acid in the effluent and thus accelerate oxidation was suggested in the .1930
report. Nothing was done about‘ this, and the writer still believes that its use
is to be recormended in the first two or three ponds of the system. Possibly

the use of limestone is econcmically impossible.



