


A

-

SO0

1330

xAléae.Problem in Quemichan Lake,

Vancouver Island.

by

4

Mchael Weldichuk

Pacific Biologlical Station,
February 4, 1955.



Contents

Introduction

Physiographical Description of Quamichan Lake

Water Cha:acteriétics |

Biological Observations

The Bioﬁic Eﬁvironment o

Conditions Supporting Algal Development

Algee Control | o
Alteration of Environmental Conditions
Chemical Control |

Summary

References

Page

AT TR SR

o ® 4 N

<)



Vo Algae Problem in Quamichan Lake,

Vancouver Island

by |
Michael Waldichuk

: Introduéti on.

4

H

A .*The problam of blue-green algae 1n Quamiehan Lake:
was brought to the attention of ‘the Pacific Bielogical Statien
by Mr. Webster of He A. Simons, Ltd., consulting‘Engineers, 1n
a long distanee phone ‘call to- Dr. J. P. Tully and Mr.‘M.

‘~‘Waldichuk from'Vanoouver, January 10, 1955. Mr. Webster pointed‘

‘ out that in their -plens for the proposed pulp mill at Grofton,
. B.G., they were planning to take water from the Gowichan River ‘
'._and divert it 1nto Quamichan Lake which was to aet as a type of -
sterage and aettling basin. After’ the partieulate material in /“
the Cowichan Rivafmggs settlaa oux in the laka the water wouldi. 
be piped to the millsite at Grefton. , '
The chief problem. appears to be that- profuse growthsf«i
or blue=green algae would 1nterfere with the water quality and
probably clog the 11nes.r The question wes ‘raised whether the
Alake would be clesred of the algae by a turnover of the water as:
propesed in~the storage Plan or whether other measures would be
- necessery to eradieste this nuisance. It was pointed 6ut’thati:
the use of large quantities ef ohemieals to such an end would
~render the. water unrit for the pulp mill operation. Large fil-
tering 1nsta11ations were to be . avoided alsa a8 they run into ’

' cap1ta1 expenditures and maintenance problems.



The present report is based on some studies which
were made on the Gowiehan River drainage basin from this atation

during the 1930'3 and again on Quamichan Lake about 1945. In B

_adaition, information is drawn from available 11terature sources.

Physiographical Deseription of Quamiohén Lake. -
»Qnaﬁiehan Leke is a shallow (20 to 25 feet in maxi;j
. mum depth)'lowulying‘valley lake at about 100 feet abo#e;sea*ﬂ
_ 16?81; With its norﬁheastern‘end‘abéut 2~milesufr6m Map1§ Bay
‘it 1s’a typical coastal lake"a'bbut 2/3 of a mile wiaé'ana 2
miles long (Figure 1)e It appears to be rapidly filling 1n‘
from the deposition.of ‘the heavy gilt load brought down regup |
larly by seouring tributary streams during freshets in the
rainy season. Extensive logging,in thg area seemg t0 have
Aa¢éb1ératéd'tﬁisuﬁrend.- With’neariy Somenos Lake, only a few.
feet above sea lével, Qnamiehan Léka apparentlf’formsfﬁhe
; remains of a shallow, broad marine embayment. Mafshland'exténé
ding to the north of Somenos Lake suggests a fairly recent
reelamation from water-covered territery. During haavy runoff,-p
Qnamiehan Leke receives water from the - MacIntyre Elkington and
two other unnamad creeks at 1ts northeast end. ﬂdditionally, |
1t reeeives drainage from the rich tarmlands surrounding the' i
lake.v This source probably provides the rieh‘nutrient water
whiép seems‘to ‘be typicel °f;th9 lake, During the snmmar;
infiuent wafer dwindléq to'azmére triekle or eémpletgly yénisheé
in dry yéaré; ‘The outflow fréﬁ_the léke 1eéves'by*wajgér ’
| Qnaﬁiehan creek'into the Cowicgan River. A dam on the»Qpamiéhan
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Rivar reduaes the discharge S0 - that during the . summer there is

very - little outflaw.

‘Water characteristies.h‘
‘ Beeause of its relatively stagnant eondition in -
summar, Quamiehan Lake becomes qnite warm particularly at the :

surfaee (up to 80€F) This eonditien of warm temperature and“<

‘ L"bright sunshine encourages the growth of one-celled organismsv

k‘whieh generally come under the classification of blue-green
algae. Water at the surface becomas superaaturated with dis-4-;
solved oxygen released from the photoaynthesis of the algae.
*Deep ‘water, which is bayond the penetration of sunlight- owing :_
to thg @ense cover of algae,‘ig in the'zone‘of decomposition
whgre;dead végétation»sgttles énd decays under the éctien of
1ﬁaéteria;' Consequently, deep:watef is ﬁsually éoﬁpletely -
lacking in dissolved oxygen during the late summer . -Tﬁe
‘advent of this condition might be prevented by wind during

~ some years. These biologieal processes are also reflected in:“
the hydrogen-ion eoncentration ef the water. Tha surface

: water may be at a ﬁE as high as 9.88" whereaa the dsep water
_ may have a ﬁH as low as 7.0 (Neave, 1945)..

' Biological Observations.‘ ’
Quamiehan Lake is ringed by a thick belt of reeds,

mostly Seirpus gobugtgg Water 1ilies, Nuphar golxsega;a, end - -

" the water'weed, Potamggeton pgg_;;gg, ere found in restricted
areas (Mbttley and Carl, 1935). )

\
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_' ebservations on’ the plankton (drifting plant and "’
‘animal 11fe) in Quamichan Lake were reported by Mbttlay and
~ Carl (1935) and are quoted “in part., ,
| mgg the time of the investigation a. 'water bleqm’-
~ was present on Lake Qnamiehan. In the morning before the
breeze disturbed the water the bleem appearea as a slimy
~ yellowagreen scum floating on the surface of the 1ake. Later
in the day the organiams making up the. bloom became distributed f
in the upper two-meter 1ayer of water giving it a very turbid; |
appearance. Examlpatiog of planktqn aampleg{showeg tnat thgu
' dominent fonms‘weré tﬁe\speciqa,of the. blue-green alga,
ﬁié;gcxg&ig.“ o i
o -Also listed in the report were two species of i‘ o
" rotifers, one species each of eladoeera, copepada, and inseeta
i; of the zoaplankton. | o ‘ L
i When ebservations were made again en August 20,
'1945, the water was brown in colour from the bleom of plankton.
'"The principal organisms in the danse populations were the :

dinoflagellate Ceratium (a mioroscopie plant) and the rotifer,

: Keratella (a micrescopic animal) (Neave, 945)

, . Fish fauns in Quamichan Leke consist mainly of the
1ndigenous spaciea, stickleback (Gasterostens acu;_eatgg), cut=
throat trout (Salmo clarkii) and sculpin (Cottus ggpg;).’ But

" some’ land-lockaa sockeye salmon or kokanee (Oncorhznchus nerka f

enner;z;) 1ake trout (Salveliggg onginglis), and Dolly Vardeni
char (Salvelinus malma) have also been taken. ¥Kamloops trou§
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{:D - (Selmo gairdneri Kamlaeps), ‘brown trout (Salmn ru&ta), and

Atlentic salmon. (Salmo sg;ar) have been intreduced but fow

‘have been known ta survive.

The Blotic Environment. - 3 ‘
) The physical and chamioal oenditions combined with
the aeuxe biological changes render the lake unsuitabla at times
for fish fauna. Indigenous populationa of sticklebaok, cutthroat
, ‘ - trout, andAsculéins,have suffered on oqeasion«gnd numgrous.degd
f1sh have been found washed up on the shores (Neave, 1945).
Eﬁén some‘dead aéuatio mammals and birds, éﬁch as mnskrats,
grebes, and ducks were. found along the shore during'bhe fish
‘kill of 1945, or the aeveral causes for fish kills, the physical
éndJehemiealheonditiens in the lake during that time,yﬁmgust 15
C:D , to_29, were chosen as the most 1ikaly by Dr. Neave.} The’fisn
had to choose between a temperature of 79.5°F, pH of 9;882and
oiyg?; saturation of 12}} at the. surface and eondiﬁiéns of
apptcximatq}y 70°F, pH of 7.0 and 0% oxygenﬁngér the bottoms |
Moreover, the prééeneeﬁof-dénse mgSses of tﬁe plapkton can'be
detrimental in 1tself to flsh. |
-Probably for these reasons mainly the artificial
propagation of game fishes in the lake has not been too succes-
‘ sful. Local anglers fishing in. Quamichan Lake claimed, ‘during
vthe perioa of investigation in 1933, that they were not getting ‘

adequate returns from the plantings (Mottley, 193}).
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.Qonditions Supporting Algél Development.

Algal growths have been shown to be influenced by
many facfors such aSva,‘turbidity (Téft, 1949), sunlight
(Strausbough, 1928), tempefature, rate df flow'of water, and
the concentrations'in the water of mineral nutrients, including
silicates, phosphates, nitrates, carbonates and manganese
(Rosenberg, 1939). Decomposition of orgenic matter and drai-

, nage from rich farm lands stimulate algael blooms.

Lund (1954) observed that the richness of algse in
a reservoir or léke cén be generally ielated to the surface
geology of the catchment area and the lend utilization therein.
He showed no certain cause fof the growth but indicated a rela-
tion between«the phosphorus, hitrogen and other nutriént elements
in the water to growth of algase.

No data are available on the nutrient conoentrétions
in Quamichan Lake, but from the large amount of équatic vegeta=--
tion it is judged that phosphates and nitrates are pfobably‘pre-
sent in abundance. Runoff into Quamichen Lake would be anticipated
to carry considerable nutrients because ofhihe rich farm lands
which it drains, Decaying vegetation in -the water libérates
additional nutrients. Having very little turnover because of the
small volume of affluent water, the lake would tend to concentrate
nutrients. It 1s anticipated that flushing of the lake with
Cowichan River water would reduce its nutrient content. Most
permanent coastal streams such as the Somass and Fraser Rivers
have been shown to possess very little phosphate in their waters

and undoubtedly Cowichan River water is similar.



: Algae Control. _‘ |
' Alteration of Environmental Conditions.‘ - _
‘ It can be predicted that at least two changes will
oceur in Quamichan Lake- from its proposed use for a storage basin
. that will render it less suitable for algal. development. SRR

| (1) Movement of water in itself will reduce the algae‘
7-population. S o T N

(2) Flushing of the leke -by .Cowichan River Wafér' which is

‘i probably poorer in nutrients should reduce the nutrient concen-1
,~tration available for algae. o | J‘ '

. A rough calculation on the volume of the lake and

the water requirements of the pulp mill will furnish some estiad
mate on the frequency of . turnover. Taking the lake as: approxi-~ .
mately rectangular with dimensions of 1. 7 statute mikas long by“.\»
"0.7 miles wide and on an average 15 feet deep, the volume is '
4 97 x 108 cu. ft.' The requirement of the Kraft pulp mill at
a production of 400 tons per day with 64 000 V.S. gallons of
effluent per ton will be

400 gal/day x 64000 gal/ton x 0.134 ft’/gal
24 x 3600 sec/dey ' P

39 6 c.f.s. (cu.ft.per sec.)

' Hence turnover will be at the rate of once in

- 4. 91 x 108 ft3 "W- ' = 146 days or about
3 96 ft3/sec X 24 x 3600 sec/day ’ S
.5 times per year. The algae should experience a noticeable

reduction within the first year.



Ghemical Uontrdi.

'Ghémicél agents such as copper suiphate, or ahlérige-

*eompounds; ﬁérticular;y‘ph;oramine; have been used atlvarioué"

timss to‘contro1 algae in ponds, lakes and reservdiré (Nasoh,
1938), This technique has certain disadvantages in that seconQ |
dary reéults may be quite as unpleasant as the primary trouble

it cured. Chemieals may prove harmful to the fish fauna and/er
they may add an: undesirable charaeteristic in tha water for pulp

mill use. In some cases the dead algae settle suddenly and result

in putrid conditions at the. bcttom of the lake. Recant research

(Fitzgerald and Skoog, 1954) hcwever, has shown that an organic

_compaund 2, 3-&1choloro-naphthoquinene in eoncentrations as .

low as 30 to 55 ppb. clumped and effeetively killed heavy grcwths
of blue-green algae. These ooncentrationa of the substanee were.

found to dbe. harmless to higher aquatic plants as well. as fish‘

‘How it would affect the water conditions for pulp mill use is

unknown, but snch small concentrations can be hardly ooneeived
to be hermful. . . ) “
. It is recommended that a qualified algalogist make
a study of the problem following the ehangea from the present
conditions through at least a year of the 1ake's use’ as a atorage
basin. ’ o ‘ \ e -~ —
Swmery
. The use of guamiéﬁan Laké;ﬁé a steraée‘basigiéhotld |
be?aeccmpaniediby a npticegblerf?dudtionxof blue-green algae

therein. This would result primarily from a more rapid tnrnover*

of the water and a reduction of nutrients in the lake by replace-
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ment with lower nutfiant'water'from GOwiehah River. The
’conditions for fish fauna should be improved with the 1ncreaaed
turnover. of ‘waters. . . ‘ ‘

A more‘répid eraﬁig&tion of the»pluébgfeen-algée
éould’be achieved by concentrations of 30 to~§55ppbi(§a;tSJ?er-
billion) of 2, 3-dichloronaphthoquinone. This 1s'héfmiess to
higher planzs and fish feune but its effect on ﬁhe water quality
for the paper mill. is unknown. ‘

The problem should be subjeet to a_ detailed study by .
an- algalogist.
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Figure 1. = sap oI @uamichan Lake and environs.
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