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Conclusions and Recommendations 

1. The present sulphite mill at Port Alice has probably had a 
considerable influence on the biotic environment in Neroutsos 
Inlet partic.ularly within one-half mile of the outfallo 
While. ther.e .are no data on bott9m fauna and fish in the inlet 
before .the ... mill. was established, the conditions observed sug~ 
gest that the·mill effluent may have been responsible for the 
barren shores. 

2. Inasmuch as. the salmon runs in Neroutsos Inlet are small 
( comm.ercial and sp.ort fishing are practically non-existent), 
it is not likely that the expansion of the Port Alice pulp 
~ill will. have any significant effect on the fisheries. Most 
of the fishing is concentrated to the north of Neroutsos 
Inlet near Drake Island. Sulphite Waste Liquors, which reach 
that area in the surface waters, will be.dilute and harmlesso 

3. Conditions in tbe deep water are unknown at present. It is 
likely that- low dissolved oxygen concentrations are to be found 
below 50~ft. depth. This is a consequence of the mixing of 
the effluent into the sea water at the outfall. Such a con,..,. 
dition will worsen with the expansion: of the mill and the 
adverse effect on bottom fishes (rock cod, rock bass·, flounders 
etc.) will increaseo 

4. It is recommended that any modifications .in the sewer outf~lls 
include an installation where the effluent will flow over the 
surface.of the inlet·water without the intensive mixing 
occurring at present~ 



Sulphite Pulp Mill Expansion and .. Effluent 
Disposal at Port Aiice, Vo Io 

by 

Michael Waldiphuk 

I . .Introduction 

The sulphite· pulp mill' at Port Alice :i:s one of the oldest 
ih British Colilm.bia having commenced operation in 1917 o It has 
operated conttnuously since that time alt:p.ough the management 
changed from. the BoCo Pulp and Paper Company LtQ.o to the present· 
Port Alice Division of the AHrska Pine and ·Cellulose Company Ltdo 
in 19510 While the original pulp mill was designed for its .. present 
maximum production of approximately 220 Air Dry 1Tons per dayv this 
output was not achieved until 19420 · The present production does 
not fully utilize the water that it·receives for its operation ·and 
the expansion now underway i·s designed for more ·efficient water 
use o A water volume of about 29 ,000 U oS. gallons per minute ( 65 
c of' o so) is piped from·Victoria Lake located- east of Port Alice o 

The expansion plans of ·tne 10.ill call for a production increase · 
by 2/3 of· the present .tonnage·· or a tota-1-of·approximately 370 tonso 
There wilL be no'. increase in -the· water supply to the mill so 'that 
it' can be expected that effluent discharged will have an increase 
in concentration of organic materials proportional to the increase 
in productiono -

Plans for· e,xpansion of the Port Alice mill and· discharge 
of the ef.f luent into Neroutsos Inlet ·were· referred to Mr o AoJ o 

Whitmore, Chief Supervisor of Fisheries, by Mr o ·Bain .of the Alaska 
Pine· and Cellulose Co·o ·9 Ltd o Some of the basic information on 
the production- of the pulp mill and its effluent disposal has been 
provided by Inspector·G·oAo.Hooser (1956) of the Department of 
Fisheries for Area 270 The problem was brought to the attention 
of the Biological·Station in· a letter from Mro Whitmore· dated 
February 22 9 1956·0 The writer visited the mill and observed con
ditions around the waterfront of Port Alice~ June l~ 19560 Some 
time was spent with Mr o Jo W o Frase.r ~ plant· ·superiht·endent ~ dis
cussing details of pulp production as they might affect the charac
teristics of the effluento 

II Production Process 

Basically~ the sulphite process- consists· of chemical 
disintegration of wood-··fibres by digestiem of wood chips in bisul
phi te cooking liquor at ele.vated temperature and pressure o · 
Generally; a calcium bisulphite solution is the liquor although a 
magnesium-base may be usedo As in other chemical pulp processes~ 
digestion in chemical solutions is requ·ired to render soluble the 
lignin· h.Q.lding the. fibrous material together o. Digestion is carried 

·out as a batch process ·in pressure vessels at a temperature of 
about 140° Co ( 284° F o) and pressure in t.he vl,c ini ty of 80 po?Ilds 
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per square· inch.. This trea.tment re.quires three hou;i;:-s or more and 
results in the . sulphonati.on. of. thE3. lignin with the formation of the 
soluble calcium· lignosulphonate. After compl~tion of the digestion~ 
the digester charge. is-.blown un~er pressure to blow pits with per= 
forated screen bottoms.o Here the: spe·nt liquor is separated from 
the pulp by draining ana gravity wasliingo· The· drained liq_uor with 
the washings is released as a waste and usually passes untreated 
into natural water,s o · 

After digestion and washing the ·Pqrt Alice pulp is put 
through ·a three-:" stage .bleachin_g pro.cef3S o · · · 

'_ (I) Chiorine water is. added t.o the pulp in the first' step~, 
For every .p·ound Qf chlorine. that- goes ·into ble·aching the pulp~ one 
pound goes toward solution-of the remain,ing lignin left.after 
the d'igestion and washings. Very little free qhlorine escapes to 
the sewer. The reac.te.d .chlorine enters the sewer as dilute · 
hydrochloric ·acid. 'The total chlorine used in ··this step is about· 
100 pounds ./P,e·r t~on -of pulp~ . . 

( 2 )· · .C.atistic treatment· is the second bleaching procedure to 
which:the·-pulp is sub.ject_ed. -The pulp is'washed with dilute' 
cau·stic sodat. The amount. of sodium .hydroxide used varies with 
the grade of· pulp; 160 to 180 pound·s per ton of pulp seems to be 
the: general range o . · 

• \J 

,-_ · ( 3-) ·-·Sodium hypochlbri te treatment is the final bleaching s 
stepo Small amounts of chlorine and caustic soda may be used 
as ·vrell dep.ending on the whiteness of, the product at, this stageo 

There is a pbssibility of introducing a secondary chlorin-
ation stage which would be a})plied before the sodium hypochlori te • .... 
treatme.nto · However, this' additional step is still only in the V 

· experimental stage. It would not contribute additional waste -
in,.asmuch ·as ;the. system will be under a c-losed recirculati.ono J!,ree 
chlorine.would be continuously added as its concentration d.imin1shes 
in the system. 

· - . ~h~·wood supply used in the present mill consists of 75i 
hemlock and 25°/o balsam. . It is planned that this proportion of 
wood· will be continued in the .mill. To reduce the loss of f'ibre$ ~, 
scre_ening is being improved.. .At present·, there· is a considerable 
loss in the bark fragments from the hydra~lic parkerso The log 
pond is being rapidly filled· with silt o ·' 

III. Characteristics of Sulphite Waste Liquors _ 

Actual characteri:stic s of' the effluent from the Port 
Alice mill were .unobtainable-at the time of the writing of this 
report •. However,_ . .the. average, . .values for other sulphit:e mills 
repa,rted in the li t·era ture (Water Q.uali ty Ori teria ~ 19 .52 ~ po 380; 
Ru~sell, 1956) are reproduced here. · . _ 

, ' 
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Sulphite Waste Liquor (SOW.Lo) is a·solution containing 
10 to 1510 total solidso · The cdntent of solids depends on a number 
of factors including the liquor-to-wood-ratio in the digestors 9 

the·type of heating in the digestors, and·the amount of dilution 
encountered in the blow pitso It has a pH of about 2 and contains 
a small amount (O.l to Oo2i) of sulphur dioxideo The composition 
of the total solids is·60-701, calcium salt of lignosulphonic · 
acid, about 2oi sugi:j.rs, 6i lime as Cao, ·and about 1010 ash· content. 
When limestone is used, calcium sulphite is the principal inorganic 
salt present; but magnesium sulphite may be found if the limestone 
contains impurities of magnesium. Sulphate- ions may be present 
depending on the extent to which sulphur dioxide has undergone 
oxidation in the sulphur burners and in the digestors during the 
cooking operationa 

So far, the p~oblems involved in the recovery of materials 
from sulphite waste liquors are too gre~t for universal applicability 
of such a process (Russell, 1956). Somy pulp ~ill companies in the 
U .S~A. are continuing research on impro'vi:ng · thi3 magnesium oxide· 
sulphite process, which will allow burning of waste liquor· and 
recovery of cher;iicals ~ (A:1ono·, .195~).; ·· ·--Tp.e· calcium base S:W.L •. 
pre·sents mechanical difficulties in recpvery. The ammonium bi
sulphi te system is another soluble base,developmento So far it 
has not prov.ed _practical • 

. Where. it has .been fourid practi·cal and economically 
feasible .to recover S.W.L.·, utilization has fallen into 3 main 

• categorie.s: (1) Production of. ethyl alcohol or yeast by fermen
tation of the.sugars. (2) Burning the organic materials for the 
fuel value. (3) Manufacture of adhesives and surface active 
reagentso Difficulties in recovery generally revolve around the 
process of concentration where the solids content must be increased 
to 50~ or higher. 

At one time, serious consideration was given toward 
setting up-an .ammonia base process in the pulp manufacture at 
Port Alice. However, plans for this were-abandoned because of the 
high cost of conversion _in plant facilities and inconclusive evi
dence that the.recovery of S.W.L. would prove economical or 
practical. · 

For.an estimate of the waste materials which are released 
in -t-he spent liquor at Port Alice~ the following data are of inter
est. T.he production of one ton· of pulp releases one ton of lignin 
to' the sewer. An average of 275 lb. of sulphur per ton of pulp 
are used. Part of the sulphur~ of course, is-blown off as gas in 
the -form of· sulphur dioxide •. About 1/4· ton of' fal.rly pure calcium 
carbonate is required per ton of pulp. There'·is -about a 2 to 3 
percent fibre loss from the screens. · 'rl1us 9 per ton of pulp 9 there 
are roughly 2 ,Boo lb. of total dJ.ssolved and sus-pended materials 
entering the sewer. 

Compared to the Kraft process with a loss of about 200 
lb. dissolved and suspended materials per ton of pulp~ the sulphite 
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process c_ontri butes about 14 times as much polluting substances o 
The chief differance between the two processes is that almost all 
the organic materia;Ls and inorganic - salts are- ;retained in Kraft 
millsp The orgcinic fraction consisting mainly of lignin is burned 
and ·the iµorganic 'salts are salvaged--for r~use in the mill., 

Gehm (1953'9 po 203) gives values of,B.,OoD., (biochemical
oxygen demand) for sulphite pulp production at between 550 and 750 
pbunds per ton of· pulp., For the present.prodtiction of 220 tons of 
sulphite per day 9 the· total oxygen demand could range from 12.,l x 
io4 l.b" to 16 o 5 x ,104 lb., per .dayo With an increase in. ;produo ti on 
to 350 tons daily 9 the oxygen demand can be expected to range from 

.19.,2 x 104 lb., to 26o3 x io4 lb., per dayo Compared to the Port 
Alberni pulp milliJ which has a production of 230 tons of unbleached 
Kraft pulp .. and_ an oxygen demand in the wastes of 8 9 00_0 lb o per 
day~ the present Port Alice mill has a~ least 15 times as ;h.igh an _.. 
oxygen demand., v 

Compared .with Kraft mill effluents 9 SoWoLo is relatively 
non-toxic to fish and other aquatic lif'eo Lethal doses· of :S.,W.,Lo 
varied from 1330 1?-nd 20.00 ppmo for trout to 100~000 ppmo for rock 
bass (Water Q,uality_Criteria.~ l952L · 

IV Observed Conditions-in·Neroutsos Inlet near the 
. Port ,Aliy~ ~p~lp mill. 

:.. • _l_ ~ 

Port Alice is located- on· the eastern shore of Neroutsos 
Inlet, about three miles from inlet head (Figure l)o lts site at 
a bend in the· inlet provides .shelter in the· harbour from t)le direct 
sweep of up-inlet windso 

A small.company town of some 1,100 inhabitants~ Port Alice 
·is almost entirely d.ependent on the pulp mill~ The residen.tial 
sections of the town almost blend into the pulp mill installations 9 

which are located centrally in the community., Do.inestic sewer lines 
collect· s·ewage from homes in the tqwnsi te and discharge into t.he 
inlet by .way.of tne shortest distance. This results :in a consider~ 
able number of domestic sewer outlets· along the waterfront~ 

Construction was advancing rapidly on the new portions 
of the pulp mil.lo It was judged from the stage of th~ new buildings 
that the expanded production might get underway sometime in early 
1957· 

:. Effluent from the pulp mill enter·s Neroutsos In.l,et in 
two outfalls .about 100 ft. apart discharging directly off the dock
ing area bordering the mill., The two sewers are connected by an 
equalizing line to reduce· the pressure in one sewer or tne -other~ 
The main _outfall· diacharging about 40 co f., so is a large f'lume=l:ike 
sewage culverto It:releases its· charge into the inlet from a 
heigh~ of about 15 ft., at low tide o Fairly complete mixi,ng from 
top to bottom occurs in the depth of inlet water below the outf'allo 
(See Fig o 2a) o 
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A large.section of the Port Alice waterfront is bordered 
bv a -dense .band. of br.o:wni.sh foam for about 150 ft o offshore 
(Figure 2b) o The heavy band __ of foam diminishes about half a mile 
on either. side of the outfallo There are discontinuous bands ~nd 
streaks of foam created by mixing action of wind- on the dilute waste 
liquors more removed from the outfallo 

A tide line separating dilute sulphite waste liquor from 
the sea water can commonly be observed to move past Yreka, five 
miles to the north of Port Alic-e-.- From the air, as observed in 
a flight .from Port Alice to.Port Hardy? there are numerous windrows 
of foam trendi.p.g parallel to the shores of the_inlet and in the 
direction of the wind. When observ~d Jun$ 1st, during strong. 
southeast winds~ this evidence of tp_e sulphite wastes could be 
noted as far away as the northern end of Neroutsos Inlet and parts 
of Q.uats.i·no. Sound. · One of the characte:ristics of S.WaLa is that 
it tends to foam even in very low concentrations when subjected to 
wind stirring • 

. Observations were made along th~ waterfront for about a 
b,alf m1·1e .. north .and south. of. the sewer outfalls. No evidence could 
be found of any marine animal forms in the- intertidal zone. There 
were no live .muss.e.ls, barnacles~ or sea anemones on, the pilings or 
rocks near shore within half a mile of the outfalls. Only green 
algaE? appeared to survive in th~ region of dense concentration of 
the effluent. It is not known for what distance along shore and 
to what Q.epth this benthic s ter"ili ty extend-ed 0 

V Currents and Flushing 

There is a comparat.ively small runoff into Neroutsos 
Inlet. B.ec.ause. Neroutsos Jniet is bordere-d by relatively high 
riiountains ~ the drainage a-rea for the in1e·t is small. Tributary 
streams are short and swift. Whereas most inlets have a large 
tributary at the headp Neroutsos J:nlet re·ceives only the small 
discharge of Ca~~ghle Creek and Colonial (Main) Creek 3 miles 
south of Port.Alice. Like most terminal streams in inlets~ these 
creeks form a tidal es.tuary of broad mud 'flatsa 

Mixing by wind action is very pronounced in all parts 
of the inlet open to the. direct sweep of vdnds a Port Alice 
receives. shelter from the: .topography during southeast winds and 
is more open to northwest wind .influence. (When pontoon.-equipped 
planes carrhot make safe landings in other·parts of Neroutsos Inlet 
because of heavy chop due to southeast winds~ they· can usually 
land without difficulty at PoDt Alicea) · 

Tidal currents· are ,-weak in Nerc:mtsos Inlet away from the 
narrow channels of the north -end. Wind=dri-ven currents can be 
quite strong-a Stress of the northwest wind piles up water toward 

·the southern end ·of Neroutsos Inlet resulting in a south=setting 
currento A return flow· occurs during calm following northwest 
windso This flow is often referred to as a "relaxation current 11

• 



During observations- al01;1g the· Port Alice· waterfront» it was estimated 
that flotsam moved past the· wharf at a speed of 3/4 knoto There 
was little direct wind effect off this :material~ ihasmuch as the 
wind had. subsideQ. loce,lly aJ_rq.ost completely o _However~ the drift 

·was northward against tb,e direction of the flooding tide o . Pre= 
simably this was still the eff.ect pf· southeast winds in the. northern 
part of the inleto . · · 

·: Nero:ut.sos In:le t ·can be ·compared and contrasted· with· Alberni 
·Inlet, which has been thoroughly· investigated by Tully (1949)0 
·Like Albern:L Inlet, it is a, Q.ead-end channel~ a .QSl~Q.§,-~-o. Bot]1 
inle.ts ar.a characterized by similar wind systems with respect to 
the orientation of th~: inlets •. !"However j southeast winds in Neroutsos 
Inlet are those which prevai 1 i:n winte,r and during :periods of storm 
and adverse weathero, Neroutsos Inlet summer· winds, corresponqing 
to.the afternoon breezes blowing up.Alberni Inlet~are frbm the 
northo · . . 

Neroutso·s Inlet lacks some of the features which make 
Alberni Inlet a system·· suitable .f,or fiushing out the pulp mill . 
wasteso Runoff at.the.hei;i.d of Neroutsos Inlet is considerably less 
than that. '.into the head of Alberni Inlet. The overall runoff of 
f'r~sh '·water into Neroutsos. I:n1e·t .is probably riluph less than tnat 
discharging into A_lberni Inlet .• · Co.nE'fe~uently, surface outflow -of , 
pulp mill effluent in Neroutsos·InlE?t can be predicted as being 
-much slower than that from ;':AI.b.et~J:\f-· Inlet o · 

The o{itfall from the .:Port Aiice mill is well removed ·rrom 
a,ny stream-$ supporting runs of anadro,mous fishes so that. the con
centrated effluent d.oes not blo'ck the passage of salmono ·However, 

·the method .used for releasing the· e·ffluent is contra-ry to the · · 
scnemes .recomm~nded by Tully ( 1949) for Port Alberrii o . The .concept 
recommended and adopted. at Port Alberili is that .e:ffluent be re= 
leased at the sµrface without mixing 1nto the sea water o T-he 
bu,lk of tht;i .. efflu.en-t from t.he Port Alice mill discharges f;rom a 
sewer at· about; J.5 .ft o above lower low-·tide 1evelo This results 
in considerable·direet mixing with sea water as t-he effluent cas
cades into the inleto What the water conditions.at depth are like 
a.s· a result of. this type of discnarge is unknovm; but there. is a 
.possi bili tY qf deep.=water oxygen depletion and unsuitable --con
ditions for fish life. As pbidted out by Tully (loco cita) 9 the 
compensatory up.;.,inlet movernent·of sea water ·to replace ·that.removed 
by the surface flow- of. fresh water can carry with it waste mat.e.rials 
discharged at deptho During decomposition of these wastes 9 a llow 

, dissolved ·oxygen condition· is creat.e.d and this has its adverse 
eflfect on fish lifeo 

Inlet 
Creek 
chums, 

VI The F:l,shery 
- . 

. Runs of. salmon up the streams trioutary .to Ner.Outsos 
are. reputedly smallo .Colonial (Main) Creek and Cayeghle· 
are the largest producers supporting runs of about 2~000 
1~000 coho~·and 500 sprin~s. Teeta Creek normally has· a 

.·. 

\ 

.... 
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run of about 500 chums and 50 steelheadso Cayuse Creek has had 
runs of some 100 coho 9. 500 chums, and 50 steelheads o Nequiltpaalis 
(Jeune) Creek supports anywhere from lDO to 1~000 c·humso 

According to a report of the Fisheries Inspector for. 
Area 27 9 (Hooser 9 19 56) 9 some f luc tua ti ons of the salmon runs in 
streams tributary to·Neroutsos .Inlet have occurredo However~ it 
was noted.that at present the runs are holding their own with 
possibly· ·a slight· d·ecrease. over the period of time that the Salmon 
Report Forms (BoCo 16) covero No evidence was founq by Inspector 
Hooser that at any time had there been an µndue adverse effect of 
the E?ffluent on the salmon which penetrate the tributary streams 
in Neroutsos Inleto Scrap fish of the.cod family were.reported 
by him to be found in and· near the· beaches -at Port Alice o ' 

A report from Captain To Dancy. of F oP oV o "Pholis" ~
received through Mro 'ili.oPo Wickett dated .~uly 20,-1955·, stated that 

. 4 dead "rock bass" were found at a distance of lol nautical miles 
from the Port Alice·outieto At points Oo9 and Oo7 no miles from 
Port Alice, lO·more·dead rock bass were found during the· same· 
morningo · These dead fish were found after a lower low tide follow
ing a period ·of about a ·week of dry weather o Pollution from the 
Port ·Ali~e pulp mill was suggested as the cause for the fish killso 
However~ there was insufficient evidence to prove or disprove' this 
possibilityo 

··rn the past there have been several· attempts to evaluate 
the pollution from the Port .Alice pulp millo An investigation· into 
the prob_lem was apparently conducted by Dr o Charles ~o Williamson 
during about 1927" -lTully 9 ·personal communication)o No record of 
this· work has been locatedo · 

There is no fishery of commercial importance in Neroutsos 
Inleto ·It is doubtful whether there .has been sufficient pollution 
in the past and whether it can be expected in the future to-the 
degree that it might· have an economic effect on the fisheryo 
However~- there is little doubt that in the course of time. with 
the :continuous. release of wastes into the inlet waters~ there has 
been a. change in the biotic environment of the inlet particularly 
in the vicinity of the Port Alice pulp millo 

VII Summary 

The sulphite pulp mill at Port Alice 9 Volo 9 is undergoing expan= 
sion from a production of 220 tons to 370 tons per dayo .- This · 
expansion is designed for a more, efficient use of the present 
fresh water supply of 29 9 000 gopomo None of the SoVLLo is t·reated 
or recoveredo The .wastes from the .expanded mill will not be -
increased in volume but \rlll be increased in concentration by 
roughly 2/30 

Sulphite Waste Liquors contain in solution or finely 
divided suspension approximately half of t.he weight of the wood 
used in pulpingo They comprise fibre~binding substances. such 
as lignin and pectin 9 fibrous material mainly as hemicelluloses 9 
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and the added inorganic compounds such as sulphur dioxide 9 sulphites~ 
polythionates and calcium.a· Because of their high organic content 9 

the wastes have a high BoOoDo Acid in reaction~ they have a per= 
sistent pungent odour and a tendency to foam in receiving waterso 

The BoOoDo of the present mill wastes at Port Alice is 
about 15 times as high as that of the existing Kraft pulp produc= 
ti on at Port Alberni o ·· 

No intertidal animal life was observed within one-half 
mile of the outfallo There are no biological or oceanographic 
data on Neroutsos Inlet o It is predicted from runoff character= 
istics that flushing of wastes there is not as rapid as that in 
Alberni Inlet. The d.issolveQ. oxygen concentrations in·· deep waters 
of Neroutsos Inlet are probably much lower tp.an those i_n Alberni 
Inlet because of the mixing of effluent into the deep water at the 
outfall and because· of its high BoOoDo - ~ 

No fishing of commercial importance. exist~ J.n Neroutsos 
Inlet. The .pulp mill expansion i~ not anticipated to have any 
sign:i.ficant effect on the fishery a It is recommended 9 howeve:;r ~ 
that modifications .be made in·the outfall so that effluent, will 
not cascade into the inlet bµt wili flow over the sea water with 
·a minimum of turbulence (see-Tully~ 1949~ po 120)0 This will 
also reduce the foam problemo 
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of Vancouve~ Island. 
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Figure 2a - Photograph of Port Alice pulp mill from 
waterfronto Arrow points to outfallo Foam 
from SoV'LLo shows as ·white layer on water in 
foregroundo 

Figure 2b ""'Photograph of Port Alice townsite and 
waterfront north of pulp mi llo Note foam 
band trending par~llel to shoreline. 
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