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of the of iulp ei;d i:apcr :111 

stc s fror: the Drydon Cog, Limited, rt Jrydon, Ontario, 

was on SoptaLiber 7, C, and 9, 1958 to evaluate the rourcer 

and nature of trastos beinH to the .:thiroon and 

to dete:iuine the de-ree of •tflution in the river 

downstrcar.: waters, 

J. U. inn, ithiasor, Paper Co., Ltd. 

D. H. un ° It II 

H. Eishop, 3Dovelopment Supt. 

- Asstt to " " It 

1:ri, Lss't to " 

Dr • 0, J. Laikor, Chief Develot,nent Enrineer, 

Lnr:lo Canadian Pulp & Paper Hills, Ltd., TC CITY 

H. H. Lss't Industrial Uastes, 

P. Ciehien, Industrial astes, En'ineer, OUHC. 

DL:SCRIPTION OP TELJ 

The Dryden Paper Co., Limited, is located on the west 

bank of the Hivor in the toun of approximately 

230 miles northwest of rort Lrtliur • The aUi roon Hivc;r flows 

north from .abigoon bice at Dryden, then uosterly and northerly 

approximately 50 miles to Clay Lake and thence to Ball Lake in 
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.z:c IZLL cont'd 

the Ln:iish River system, approximately 90 miles (by xater) 

from Dryden. The upper drainage area, in the Dryclen vicinity, 

is mainly clay, and flows throu:h farmland in the twenty or 

thirty miles below Dryden, and then beyond that h riainly 

undeveloped, forested land. 

rpiwicu: 5TUDIES 

The severity of poflution that existed prior to this 

current survey was indicated by studies which were made in Lugust, 

1952, and Eepternber, 19511. protairne of mill renovation had been 

begun by 1954, and ileasuros 'ierci being taken to minimize poflution 

by improving iilant operation and installing net: eçuipmont for re- 

covery of usable materials within the mill • Production had increased 

during that time from i6o tons of unbleached paper per day to — 

260 tons Der day. The 1954 survey indicated that the increased 

level o2 production, and hence waste disposal, wore than off—set 

ii;çroveiients in the mill, as river conditions deteriorated with the 

expansion. 

LLnRJLTIONg hi]) SILC2 1954 

A lar:e_scale progranarre of expansion was undertaken by 

the foflowin acquisition of control of the by 

Anglo Canadian Pulp and Paper hills, Lth.inited, of tuebec City. 
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L:.PLiTEICI cont'd. 

riofly, the tnjor units that were either 

or adioci to facilities as oflotrs: 

1. Uood room — rebuilt on a iicw site south of the 

(upstream). creons remove bark for to a cliLposal 

area west of the riifl, 

2, Four new tith :mroduction capacity appro:inately 

orual to that Ci' the eicht eristin: dirtsters, 

3 tank — for receivinG pulp from the four new digesters, 

and two of the old di. 'esters when reouirect0 

Drown stock washers — to remove black liquor from the pulp 

from the blow tank. 

5, Cowan Screens and Centriclerxws for screcriiiv; and cleaninG 

from 3rotrn Stock washers, 

6 • Eleach i1 lent (including Chlorine )io;:iclo 

7. Pulp. lachine — replacinc one of the paper formerly in use. 

C • Increased chemical recoverr capacit;, includin: a second multiple 

effect aiwi a seconci rocovery furnace, 

Iw-rovornnt bao been made in hancilinn black licuor for 

recovery, and in r000verin the volatile by—Droducts of cooking. 

Condensed dig'ector vent asos, contanun turpentinos, aro fed 

to the washers, whore the: are removed with tile recovered black 

linuoa • L resin acid soap s!:Lriinr tank has been installoci for 

recovery of soap for burnin and/or sale. salt cake losses, both 

to the rors and to the atmosphere, are under current study. 
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1954 cont'd 

In ceneral, the incrurse of production to fOG tens 

of pulp per day has cffCctCC'L by the addition aT coiinlctcJy 

new DCLi; mill eruitient, in parallel with the oiL part of th' 

mill1 

PThCRIPTION OF PILOCLh 

Both bleachod and unbleached Kraft and unhleached 

paper are produced Li the conventional Uraft or Sulphate 

process, in which cookin: of the wood is done in a solution of 

and odiun 5ulphide. The economy of the process 

is based on recovery and of cookinc chemicale, and the 

use of heat obtained in the recovery furnaces. 

Briefly, the process at is as follows: 

hood doom:— arc receive I at the mill in Lb-foot or C—foot 

the c—foot len:ths are rcdaccd to LLfoot bolts in the 

slasher mill, anL then all the wood carried b;' coiweyor to five 

wet—drum barkers, in The barked lors are carried 

by conveyor to either block stora:e in the yard, or directly to the 

chipper. Chips are convoyed to around—level bins for future 

delivery to the di 'esters, 

The bark that is from the 5 15 sluiced to a 

ravine west of the mill where it is retained. Drainaic from the 

bark disposal area, consistinj of all the water used in the wood 

room, returns to the abi:oon hiver b, way of a creel: about half 

a mile below the mill. 
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DESCRIPTION OF PROCESg cont 'd 

Pulp Uifl:- Pulp is produced and processed in two separate 

"lines", approximately 150 tons per clay of unbleached product 

in the old mill, and approflmately tons per day (most of which 

is bleached) in a new addition to the plant. The two "lines" 

operate separately, e::cept for a cross-connection from two of 

the old dicesters to the new process, (to auinent the bleached 

production when renuired), the use of and rejects from 

the now mill in the old plant, 

(a) Cooking in the old mifl is carried out in eight 

digesters which are with appro;zimately 10,5 tons of chips 

and 1.5Q cubic feet of white liquor, yielding approximately 6 tons 

of unbleached pulp per 3—1/2—hour cook. •tith the exception of the 

of two digesters, which may be discharged to the blow tank, 

and thence to the bleach process, the old digestors are discharged 

to diffusers, in which the separation of pulp from black liquor is 
made • Fourteen diffusers are in use, operating in pairs, The 

effluent from a partially washed charge serves to wash a freshly— 

cooked charge, with the wash from the latter returning to the 

recovery plant. The pulp is trashed until the wash water from the 

fresh is reduced fron about 120 to 70 De, It then receives 

fresh water which then serves to trash a succeeding charge. This 

secondary continues to 00 ait' for an additional 30 minutes, 

before the wash is sewered, The washed pulp is then cr.rri.ed to the 

screen room, the refininr' steps, and finally to one of three 

paper machines, 
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cont'd 

PuJ.p .ifl:- cont'd 

Two diffusers, in addition to the iLk used as above, 

are used to wash the rejects the imotters at the head of 

the Brown Stock ashera, vni send them on into the unbleached 

pulp and paper process. 

(b) Cookinr in the lieu part of the is carried 

out in four k500 cubic fSt esters, each with 22 tons 

of chips and 900 cubic feet of white liquor, and yielding 12.5 

tons of unbleached pulp per 3—1/2-horn' cook0 In both tho old and 

netr dirpsters, relief a condenser and the 

condensate sent to the 3rd lto: t Frown Stock Uasher for recovery 

with the black ].icuor. The cooked pulp from the iICV dir esters is 

discharged to a blow tan!: (rather than to diffusers, as in the old 

plant) and thence to further processing. At the end of the coolc, 

pressure in the diuesters is reduced to about 100 psi, and the 

cirnre then blown to the blow tank • Flow gases are passed through 

a condenser (with relief gases) for recovery of volatiles. The 

pulp charge enters the blow tank through a cyclone separator, to 

trap fibre and black liquor entrained in the digester gases. 

Separation of the pulp and black licuor fron the blow 

tank is iiiado in four—stae, countercurrent, rotiry drun, Brown 

Stock Tashers. The unuashed stock from the blow tank is first 
passed over 3 Irnotters, with the rejects to two diffusers 

in the old plant (see above), then through the washinr, 

in which fresh uater is fed to the showers of the fourth stage 
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DE3CtIFTIOI: OF cont'cl 

Pulp iLtU:— (b) cont'd 

washer, the effluent from that vasher solving the third, and so 

on until the effluent from the first stage (fresh Pulp) is sent 

to the Ekclc Liquor recovery plant. Each vasher is served by a 

vash chest, or storage tank, located beneath the ttsher. 
Since there is normally no effluent to the sewers, any fibre in 

the liquor leaving the first stage is carried to the recovery 

plant for rerioval by scronnin: there. 

Foan is thttm from the \rashcr chests to a foan tank 

onuipped irith mechanical foam breakers • Liouid from the foam tank 

is sent to the recover:.T plant. The hot exhaust of vapours from 

the foam tank is sent to the sever along with a sriafl flow of 

clean water. The resultant 

to 50 g.p.m.) is about 1900 F. 

Foflowinc washing, the pulp is nassed through four 

primary Cowan screens, and one secondary screen, uitii the rejects 

goinr on through Thuer centric leaners. The rejects from the 

Centricleaners are sent through a secordary set of 6o cleaners, 

armi the rejects fron these to Vorject cleaners. In eEcli case the 

accepted stock is returned to process • The rejects frei: bhe Vorject 

cleaners are setrered. (heasured by company at less than 0.6 tons 

of pulp per day.) 

Foflowing screeninr and cleaning, the pulp is sent to 

the bleach plant where it is bleached in a 5—stage process 
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OF PhCCE&. cont 'd 

(b) cont'cl 

in the fcflàwing order: chlorination, caustic extraction, 

chlorine dicxxide, c2ustic extraction 2i1d then a final chlorine 

dioxide treatment, The piI of the pulp is adjusted after the 

bleaching to a value hetneen pH 6.0 and pT 6.5 with sulphur 

dioxides :Tator washes are used after stage in the bloachirv; 

process. 

Chlorine dioxide is produced by the reaction of a 

itLture of air and sulphur dioxide bubbling througli a 

of sodiwn chlorate—sulphuric acic.' in a reaction tower • .Lcueiud 

effluent is appro::imately 3 

Black Recovery:— 

The black liquor recover/ in the diffusers (20r solids) 

and 1' rem the brown stock washers (1Cr solids) is bleitled and sent 

to the recovery plant for regenaration of cooking chemicals, and 

make—up of chemical losses. The li uor first screened to remove 

fibre, then thickened by evaporatin, first in a 6—body, 5—effect 

evaporator and then in a cs.scado evaporator. (In the 6 stage 

evaporator, the first and secend effects are us' ci in paraUel, 
and the third, fourth, fifth and sixth in series.) The resultant 
thick black liquor is sprayed b: oscillatin- nozzles to ti-c recovery 

furnaces, where the or:anic which have been removed from 

the wood in the ceoldng process, are burned in ro(uciir conditions. 
The resultant inorganic smelt drops to a dissolviur tanh, 
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p:SC1UPTIOJJ OF PRCCLS5 cont1d 

flack Liquor Recovery:— cont'd 

liquor", a solution of sodium carbonate and sodium sulphate. 

The green liquor is clarified and to a lime slaker, 

and then, 'with the , to a "white liquor" clarifier. 

Iron the clarifier is to stonge for re—usc (as cooldng 

chemical) The ra4 from the clarifier is to a 2—stage mud 

'washer of similar design. Ue&c liquor fron here is pumped to storage 

tor dilution in smelt dissolvers. Lime mud at solids is repulped 

and fed to an Oliver vacuum filter and discharged at solids to 

the setTer, pending installation of a kiTh. The filtrate is used in 

the lime mud 

Machine Room;— 

Three paper machines are in use, produc Inc unbleached 

Eraft paper from the pulp stock that is produced in the old mm. 

All bleached stock from the net: mill is finished in a pulp machine, 

which cuts the pulp sheet into four, 33" x 33" sheets as it leaves 

the machine0 The sheets are baled and shipned for use elsewhere. 

OPERATING DATA: 

Production: — 150 tons per day unbloachod ICraft paper 

— 330 " " " bleached Kraft pulp 

(A snafl part of the unbleached production is shipped 

as pulp at tines) 

Plant Operation:- Now pulp plant, bleach plant, and pulp nachine — 

z4 hours per day, 7 days per week 

— Old pulp nachine and paper machines (2, 3, and. U) 

— 24 hours per day, 6 days per week. 
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:c TA: emit 'd 

P'x.ibcr 760 (mill) 

Consux.ptio:i:— uk;) 

(a) lfood Room — 

(b) Bleach ilant — 13,56 

(1) Cauctic — — 0GB 

(2) Acid — — 9,21i :Ci 

(c) Pulp & nil — 10,8 

(1) Pulp mill — 6.6 :nn 

(z) Paper mill ncuor 

(i) ii " 
— 3G12 

Total water — 26.76 :nn 
Total capacity — 32. 

(2 punps C 15,000 11,5. each) 

Ur.tor Tr tmont:— 6 roter: filters, 100—mesh. 

— no chemied or chlorination, 

Sanitnr; Vatcr Supply:— from nil1. (not chlorinated) 

Raw (daily consumption) 

hood — 950 to cords 

Limo — 05 tons 

Salt (Sodium sulphate) — 62.5 tons 

(zoo to 3QQ lbs. par ton pulp) 

Chlori4io (liquid) — 33 tons per day 

Scdiuti chlorate — 9 " B 

Sulphuric acid — 7,5 u ii 

Sulphur diowidc — 3 " II Ii 

Sodium h;'droxide — 20 U it ii 
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FlINT SEWERS MD ULLETS SEWI 

Six sewers servo The pulp nih, bleach plant, md 

machine room as foflous: 

Sower • 1 — Liquor storage area — only small flow of surface 

drainzy:e dunn this survey, 

Sewer Fe. 2 — 46oo lisp, c.p.u. TLi)) 

— unbleached white water overflow 

— bleached white water overflow 

— math diffuser sewer 

— old dire ster room 

— diffuser room floor drains 

— blow tanh drain 

— blowdown condenser condensate 

— green liquor bottoms 

— mud filter calce 

— Forth filter rejects (raw water) 

Eetror lIe, 3 — Approximately 40 Imp. (est. 30 to 50) 

— foam breaker 

Sewer lie, !4 — 750 Inp, g.p.m. (1,03 iiD) 

— No • I riachine white water client overflow 

— ITo • 1 machine former pit 
— No • 2 machine wire pit overflow 

— iTo. 1 maohthc vacuum pumps 
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Pin•;r LID uuim SEiWID cant 

Sewer No, 5 — 6300 Lnp. g.p.m. (13.56 1PD) 

— bleach plant and chemical building 

(a) acid — 3000 (4.32 

(b) caustic — 6500 " ° (9.24 ) 

Cc) chlorine dioxide 3 

Sewer No. 6 — 2130 Imp. (3.12 IDD) 

— wet press 

— Jawts and tailiavs 

— drainer water 

— 1:0 • 4 rchine white water overflow 

— ciifuscr drain 

— nizchthc coloured white water 

— screen room white water overflow 

— No. 3 and iTo, 4 ir.chines sewers 

— lIe. 4 beater 
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SURVEI 

wore taken fron 5 of the 6 raill sewers 

throuchout the day, hourly ithere possible, 

and collec tin-: crab two hours tfrere it was im- 

possible to trke hourly conposites. The nain pulp sower has 

been ec'uipucd with a Parshall flume for measuring flow ard a 

saspler for corpositing a from snail portions taken at 
regular, short intervals. Three such compositos were taken from 

this and one grab from the sewer at the flume. 

The sewer that was not sanpled carried only a snail flow of yard 

drainac'e, having formerly served to sewer the wood room which is 
notr sewered to a storage area1 

Grab sanplcs were taken at seven locations in the 

Yabigoon River, with Dissolved and. temperature determinations 

made at the tine of samplinr, 

All samples were returned to the laboratory in Toronto 

for analysis as follows: (see Result Sheets) 

- BOD 

— Total, C. Dissolved Solids 

— Ignited solids 

— pit 

— arri/or acidity 

— Phenols, or phenolic ocuivalents 

— I-Iardne ss 

— Calcium 

— Resin Acid Soaps. 



AU analyses except pH reported in IflDUSTRIAL UASTh ANALYSIS September 9, 1953 
ppm unless otherwise indicated 

Sample 
No. 

5—Day 
EOD 

Solids Lab. 
pH 

Alkalinity Acidity Phenols 
ppb. 

Hardness Ignited 
Solids 

Calc— 
ulated 

Resin 
Acid 
Soaps 

Total Phenol pH. Total Susp. Diss0 

2k 192 6912 6114 798 10.0 5140 40 — 2000 — 578 40 — 

zn 800 6062 5190 872 10.2 5000 6a — 2100 — 6yi 60 — 

20 152 6826 6z58 568 9.9 5340 W4 — 4800 — 696 100 — 

2D — — — — — — — — — — — — .1.6 
3 

4 

5A 

1236 

291 

202 

482 

1336 

1176 

2+8 

130 

84 

234 

1206 

1092 

8.9 
7.9 
2.8 

136 

76 

— — 

— 

400 

2300 

25 

32 

— 

— 

121 

— 

n6 
192 

— 

— 

— 

— 

— 

I 
I-: 

I 

5B 

50 

6 

74 

78 

130 

842 

878 
794 

96 

74 

304 

746 

804 

3.2 

3.1 

7.6 

— 

— 

196 

— 

— 

180 

200 

— 

20 

25 

250 

100 

72 

— 

— 

— 

58 

— 

— 

— 

— 

— 

— 

2k — Sewer#2—Composite7Ali—9AN ) 
211 — " #2 — " U All — 12 All ) (From automatic sampler) 
2C — ??2,. 2PM ) 
2D — " #2 — Grab 4.30 PU 
3 

— H 1OAII—14Pil 
4 — ii 1OAII.-4PM 
5k ii :5 — Grab 10.30 AU 

5B #5 — AU 

50 — #5 — 4.00 PM 

6 — — Composite 10 AU — 4 PM 



KU analyses except pH reported in 
ppm unless otherwise indicated RIVER SURVEY September 6, 7 1958 

Sample 
Point 

No, 

Lab. 
No. 

5-Day 
POD Total 

Solids 
Susp. Diss, 

D.O. 
ppm 

Sample 
Temp. 

C 

Alka 
as 

Total 
unity 

CaCO3 

pH Phenols 
Solids 

Resin 
Acids 

1 R1417 4.2 88 18 70 9.1 16.5 50 7J 1 34 — 

2 R1418A. 136 1428 572 856 0 296 7.0 175 748 1.6 

3 R1419A 21 310 78 232 4.1 19,0 104 7,5 50 168 u,6 

4 R1420k 34 274 36 238 0.5 18° 116 7.1 50 158 1.6 

5 

6 

R1423.A 

R1422& 

19 

8.8 

324 

210 

44 

32 

280 

178 

0.5 

2.7 

17.5 

17.0 

112 

68 

7.0 

7.0 

60 

15 

132 

52 

1.6 

' 

7 R1428 1.2 210 16 194 7.0 17.5 88 7.0 15 66 

1 Wabigoon River above mifl 

2 just below mifl at CPR bridge 

3 " at Huy. bridge — 24- miles below Dryden 

4 " Eaton-Rugby Road - 14 miles below Dryden 

5 If north of iLtnnit.aki—19 miles below Dryden 

6 II II at — 38 miles below Dryden 

7 II H at mouth of river at Clay Lake - 52 miles below Dryden 
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DRWEN PAPER Ca., LII )ITED 

(Sunnary of Sower Data) 

Flow D.O.D. 
r 

lbs/day pop.eqtnv. lbs/day 

Solids Phenols 

r 

- Susp, 
lbs r 

: 

lbs/day, 

Sewer — No flow this ditto — : 

Sewer 6.6 25,146 150,000 435,600 387,000 1,935,000 196 

U j&3 0.043 530 3,170 208 100 500 1 

1.06 3,150 18,600 14,400 1,400 7,000 0.27 

?5 13.56 16,000 96,000 131,000 11,500 57,500 3.5 

i'6 3.12 5,620 33,000 24,800 9,500 47,500 7.8 

Wood Room 2.4 — Discharged to irnpoundzuent area — f 

4 

26.8 50,446 300,970 4o9,500 2,047,500 

B5 0. D. — 25.2 tons par day (total) 

Suspended Solids — 205 tohs per day (totc.1) 

River flow — Annual average (1945 — 1955) — 1552 of s. 

(Gauged at Quibell, approx. 45 miles 

dotrnstroam from Dryden). 
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CONCLUSIONS 

The industrial waste and stream pollution survey 

which was made at the Pryden Paper Go, limited, and on the 

V[abicoon River on September 7, 8, and 9, 1958, was intended 

to determine the total waste loadinn on the river, and to 

relate the wastes, to the principal sources in 

the miD., and to their effects en the degree mil extent of 

pollution in the river. Since mill operations were normal, 

and weather conditions consistently moderate, with little 
recent rainfall, it was felt that the analytical results, 

both of sewer and river snnples, were fairly reeresontative of 

conditions that existed at that time9 

EJQansion of production at the 7aper Go0, 

Limited, from approxiiiately 250 tons per day of unbleached 

paper in to approximately 500 toiis per day of unbleached 

paper and bleached pulp in 1958, has been carried out by a step— 

wise programme of iiiodornization and enlargement of existing 

facilities, and the addition of neu units at a total cost of 

about 15 million dollars. A line kiln, the last najor unit to 

be built in the recovery plant, is to be constructed and put 

into operation by late 1959. Durninr: of bar!: as fuel is being 

considered for the future, 

Pollution of the River has been severe for 

many years, duo mainly to the inherent inefficiencioc of the 

equipment or methods used in the orijinal nill. Stops have 
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COUOLUSION cent 'd 

been taken to vththiize these losses, but any benefits that nay 

have bean obtained, so far as stream pollution is concerned, 

have boon obscured by the additional that has been 

contributed by the increase in production, It has not boon a 

case, then, of isolating; the sources of waites in the old mill, 

and applying corrective meacurcs, (a major in itself), 
but also of brin4ur; in neu units and brinGing.; their operation 

to an efficient level, while cenbining the old and neu units into 

a single plant, Studies of sources of losses have teen undertaken 

by the company, and it is e;:pected will be broadened as part of 

normal niant operations on a ceatinuing basis, 

This present survey was net intended to consider the 

unit sources of vii ste in the mill, but rather to determine the 

total mill leading and its effect on the Uabigoon itiver0 As with 

other Kraft mill studies, four waste components were considered: 

(a) Jolids :— There are tue principal sources 

of suspended. solids in the Dryden mill: lime mud (eri4nating in 

the regeneration of caustic soda solution), and wood fibre, Bark 

has been a major problem in the past, hut is now being impounded, 

with ultimate dispesal to be considered by the in the future, 

Assuming all the daily consumption of lime (85 tons) to react with 

sodium carbonate in the recovery process to produce sodium hydroxide 

and calcium carbonate (lime mud), the amount of lime to be 

sowered is approximately 153 tons per day. This is discharged 

through sewer and is shown in the suziunary en page 3 &as contrib- 

uting largely to the total suspended solids discharge, ne—use of 
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CONcLLLiI0: 

(a) Suspended IJo].icls:_ conttd 

lime, which will be made possible by in in 

late 1959, will ruduce the present discharge of 

solids from this source • Fibra loise s, cvoi i at a conservative 

estimate of 1 percent of production, would account for an additional 

5 tons per day of suspended solids, Fowever, no of 

loss was made in this survey, since it seemed of minor importance ot 

this stage of tile of the mill, compared to the lime sludge. It 
is of major of course, in the economy of pulp mill operation, 

and. hence, will receive attention as a matter of good plant management. 

A. fibro loss of hatuoun lj- and 2,0 percent of production is 
considered representative of a modern, efficiently operated cLoriLcal 

pulp 

liost of the suspended solids settle in the 2> mile reach of 

the river below the mill in a hydro impoundment, and do not seen to be 

excessive beyond that point. 

(b) 0h :— Thu almost complete lack ol' dissolved in some 

40 to 50 miles of the river the mill indicates the degree to which 

the river is over—loaded. It can be shown that a river flow of 930 cfs 

or 346,000 gallons per minute, with a dissolved oxygen content of 10 ppm, 

would be necessary to provide the amount of oxygen necessary for the 

complete satisfaction of the BOD lbs recorded in this survey). 

If the nocessar: of dissolved oxygen is not available, as is 
apparently the case here, the effect of fl) is carried downstream until 
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CONCLUSION 

(b) TBSP:- cont'd 

the oxygen is net. P. flow of 1860 cfs with dissolved 

wcygen content of 10 ppm, would be reçuired to ensure no more than 

50 percent reduction in dissolved oxygen concentration. The annual 

averagc flow of the Uabi:;oon River, taken for 10 years (19U5 to 1955) 

has been 1550 cfs indicatinr: that the flow necessary to permit satisfac- 

tion of DOD is not present during the normal dry season periods, hence, 

the dounstream of the effects of as shocrn, 

The population equivalent of the total mill vaste, on the 

basis of 0,167 pounds of LW per capita per day, is approximately 

000, or equivalent in ozy:ea—consurth2: potential to the sanitary 

sewage from a city of that population. 1-ewer 2, serving the recovery 

plant, the old digesters and diffusers, and the ncnr tank, contributes 

about .50 percent of the total POD; and .L5, serving the bleach plant, 

contributes apprc::intcly 32 percent of the total. Tds latter is due, 

mainly9 to the removal of the remaining non_cellulose material from 

the wood fibre by the chemicals and represents an 3 percent 

"shrinkage" in production of the bleach plant. 

(c) Toxiciti:— The production of toxic as by- 

products of the cooldn:: process, has cL;ays been of in Icraft 

mill waste studies. Crude sulphate turpentine is vented from the digesters w&- 

with other volatiles, the cooking period, and is condensed in a 

surface condenser, then separated by decantation from the condensate for 

burninç in the recovery furnace, or for sale when riarkot conditions are 

favourable • It is suspected that any abnormal, losses of tar a to the 
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(c) Toxicity:— cont'd 

sewer would add LTeatly to the toxicity of the total mill waste. 

Resin acid soaps, also, by—products of cooking, remain ii: the black 

liquor and are rcmov&, by skinniny, prior to evaporation. They are 

similarly highly toxic, and require rigid control in their handling 

to minimize their adverse effects on the receiving waters. It is 

generally the practice in Kraft mills to skim off the soaps and reed 

them directly to the recovery furnace, and so avoid fouling the 

evaporators. Losses to the sewers have been due to improper handling 

and spills of the skinned soap, or to direct losses of black liquor in 

the pulp mill or recovery plant, liesin acid soap showed 

sub—lethal concentrations in the waste and in the , although their 

low—level persistence throughout the river indicates a continuous, rather 

then tateritittent, discharge. 

(d) Tastes and Cdours:- One of the cost difficult asnects of 

the study of Kraft mills has heen the detection by analysis 

of waste components that produce tastes and odours iii the receiving waters, 

where standard water analyses indicate recovery of the receiving waters 

to normal conditions. It is possible thst certain organisms concentrate 

such substances in their metabolisi.i, trausmittinn than to fish in the 

normal food cycle. This would explain why whitofish, for example, wore 

reported as being tainted, while pickerel taken from the same waters, 

but which have different habits, 'acre not, If this 

is correct, then extraction of such components fron large volumes of 

water (by activated carbon filters, say) would permit their measurement 
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(d) TastesandOdours:-. cont*d 

in the laboratory by the infra—red spectrophotometer. 

Tastes anti odours probably originate in snail 

volumes of wastes, including: (a) phenols, (in foam-control 

(b) crude sulphate turpentine dissolved in the condensate and, hence, 

sewered from the turpentine decanter and; (c) suiphonated in 

the black licuor • Control of phenols would bD accomplished b; the use 

of non—phenolic foan control materials. Pithough nunerous proprietary 

c oripounds are used, some of that chioro—phenate a, (c .g., Ho sinoid G), fuel 

oil is most commonly estociafly in the paper :iachino hoad bo::es, 

to prevent bubbles from beini: carried to the wire and prcfucLig defects 

in the paper sheet, and in the brown stock washers where the spent cooking 

liquor is separated from the fibre. In ziny case, it is liholy that all 
phenolic compounds would be present in the river as chiorophenols in cases 

such as this, where the bleach effluent provides chlorine for the reaction 

with phenols. 

It is probable thtt taste—and odour—nroducinr substances are 

closely related to the toxic substances1 so that control of wastes to 

reduce the effect will similarly reduce the other, the persistence 

of tastes and odours beyond the detectable limits of normal analyses, 

indicates the need for their reraovcl and not their reduction. 

Determination of the actual substances in large volumes of river water, 

as suggested above, would perhaps indicate the sources of tastes and 

odours, and permit a study that might lead to their segregation at the 

source. 
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It should be noted that the trater in Clay L2ko orobably 

has a trace of the typical Kraft miii odour, although the uriter did 

not detect it at the time of this survey. The odour was quite noticeabic 

at Hightray 105, about 12 or 14 miles upstream, due, likely, to the 

aeration afforded by the rapids at that point. Houever, considering 

the persistence of the taste—and odour—producthr substances in 

40 miles of the river, (i.e., at 105),it is likely that they 

would continue, to seine extent, at least, to Clay Lalcc, some 1k miles 

beyond. 

Aside Lra.1 the problem of industrial uastes disposal, it is 

noted that treated nwnicipai t:ater is not available on the trest side of 

the River, so that the rail supply serves the drinking trater 

requirements in the rail and officos, without chlorination or other 

preventive measures taken. 
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lb has boos shoun Li this survay that the Liver 

is sevorely polluted by iraft :àli wastes the Dryden laper Cc0, 

Limited, and. that the recovery of the river by the normal process of 

nattiral uurxflcation does not take place for at least or So rifles 

below the rdfl, This prolonged effect of the wastes Lid icetas not 

only over—loading, in the sense of for exmqile, but 

also the characteristic nersistence of tastes and odours that can 

usually be associated with i:rart mill trastos • Since these latter 
iva rise to serious objection by persons usinr: the downstream waters, 

beyond the oint at which standard water enalyses show pollution to 

cast, it rippears o'-vious that a means of detecting tastes and odours, 

as well as means of the causative ayents, should he sou:ht. 

Ththods of the loss of tasto-and odour—producing su'estcnces 

in the mill and of the relationship to toxicity of the total 
wastes micht then be indicated. 

FollowLc, or in conjunction with, a study of tastes and odours, 

and to:icity, consideration could be given to some of the standard methods 

of doalin with othe.' waste coxiçohents, particularly those contributing 

POD and suspended solids. It is then, that the followinc 

be considered: 

1. That the activated carbon filter technique for extractiny organic 

substances from water be employed on a trial basis, to explore the 

feasibility of extracting n3asw'able amounts of some p1 the more 

important of ICraft nih waste. (Crudo sulphate turpentine 

or tuzi7enes, resin acid soap and suJ.phonated or other organic 
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:. Identification in 1±o laboratory :lIflhit be made 

by infra—red spoctrophotometry. Such a stwiy best be 

made ai. a special research roject. 

2, That a means of reducing FOD be sought by e:.plcring the feasilility 

of lagooning or treating selected particularly those from 

the recovery plant and the digester, blew tank and diffuser areas, 

where black lici.uo:' losses are 

3. That a permanent of bark disposal (and/or utilization) be 

emoloyed. Continued use of a lanJ area would seen since 

the cuantity of bark to be disposed of is probably about 200 tons 

per day (estimated) er some to 50,000 tons per year. 

That the use of non—phenolic form control agents and slimicides be 

to akThaize •Lhc dincharge of taste—producing substances 

fron this source, 

5, That chemical and biological stu(ies be continued by the company as a 

standard means of acsecsing the results of mill practices and 

alterations in terms of conditions in the river The study of toxicity, 

as a of these studies, could perhaps be related to item 1, 

6. That dririkinr water supplies be chlorinated or othertrise distnfected, 

In genaral, neasurement of the volumes ri-id naLuro of s:ecific 

objectionable 'rastes can minimize the total undertrking of i-'oflution 

control, by the over—all problem to a number of problems, each 

of much lesser xirritude. Correction of unit waste discliaryes, on a 

priority basis, would. then serve to first minimize or eliminate Lhosc' 

'craste components which give rise to the most serious objection, and 
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which would shorten the wnu of pollution so that the distant 

downstream waters are not adversely affected. Every effort should 

be mdc to bring about an inirdiato, lar ale improvement in 

water quality. It is recowized that this is a major problom 

involving constdcrable study and investigation to obtain the most— 

effective itasures Closo of all wastes for treatrient 

separatoly or collectively will help in finding a solution. The 

Ontario Water Resources Commission is prepared to assist in any ticy 

possible in this to obtain a clean stream the minimum 

of delay. 
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