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L survey of the disposcl of pulp and papcr rill
wastes fromn the Dryden Paper Co,, Limited, ot Dryden, Ontario,
was uade on Septeuber 7, 6, and 9, 1958 to cvaluate the sources
and nature of wastes bein: discharged to the \/abiroon River, and
to determine the derree of pollution existing in the river and

dovnstrean waters,

PLRSQITIL

Je Ui. Ving, General iznager, Dryden Paper Co., Litd,

D, H, iunsell, 1ill lanager, " " "
Re li, Eishop, Development Supt. " "
“m, liatson, Asstt to " " . "
tm, Heveland, Ass't to Flant Supt, v "

Dr. O, J, Lalker, Chief Develovment Engineer,
Inglo Canadian Pulp & Paper 14ills, Ltd,, QWIFZC CITY
R, H, iillest, iss't Supervisor Industriesl 'astes, CG/RC

E, T, Ciebien, Industrial ’astes, Ingineer, OURC.

DESCRIPTION OF THE MAREA

The Dryden Paper Co,, Limited, is located on the west
bank of the 'abigoon River in the toun of Dryden, approximately
230 miles northwest of Port Arthur, The ‘iabiroon River flows
north from ".abigoon Loke at Dryden, then westerly and northerly

approximetely 50 miles to Clay Leke and thence to Ball Lake in



DESCRIPTION OF THE ARCA cont'd

the [nglish River system, approximately 90 miles (by water)
fromn Dryden, The upper dreinage area, in the Dryden vicinity,
is meinly cloy, anc flows throuch farmland in the twenty or
thirty miles below Drycden, and then beyond that throu h mainly
undeveloped, forested land,

PIEVICU- STUDIES

The severity of pollution that existed prior to this
current survey was indicated by studies which were made in lugust,
1952, and September, 1954, /A prosramme of mill renovation had been
begun by 1954, and neasures were being token to minimize pollution
by improving plant operation and installing new ecuipment for re-
covery of usable materials within the mill, Production had increased
during that time from 160 tons of unbleached paper per day to 250 =
260 tons mer day. The 1954 survey indicated that the inercased
level of production, and hence waste disposal, nore than off-set
iluprovements in the mill, as river conditions deteriorsted with the

expansion,

ALTCRATIONS AND EPANSION SIICE 1954

A large=-scale prosramme of eipansion vas undertaken by
the company, following acquisition of control of the plant by

Anglo Canadian Pulp and Paper .ills, Limited, of ‘uebec City,



ALTERATIONC LED LUPLNSION SIHCE 19%4 econt'd

Triefly, the major units that were either completely renovated

or added to exiisting facilities were as Tollous:

1. Vood room - completely rebuilt on o new site south of the

mill (upstream). oScreens remove bark for discharre to o disposal
area west of the mill;

2, TFour new cizesters, with production cepacity approximetely

ecual to that of the eight existing diresters,

3s Tlow tenk - for receiving pulp from the four new digesters,

and two of the old di esters when recuired,

L, Brown stock washers - to remove black liquor from the pulp

from the blow tank,

5« Cowan Screens and Centriclecnors for sereening and cleaning

pulp from Brown Stock wachers.

6. Eleach Flant (including Chlorine Dio::ide generator)

7. Pulp nachine - renlacing one of the paper wachines formerly in use.
€+ Increased chemicol recovery cepacity, ineluding a second multiple

effect evaporetor and a second recovery furnace,

Imorovement has been made in handling black licuor for
recovery, anc in recoverin; the volatile by-products of cooking.
Condensed digester vent -ases, containing turpentines, are fed
to the washers, where they cre removed with the recovered blcock
licuor, X resin acid sozp sl-imming tenk has been installed for
recovery of soap for burnin- and/or sele., G5olt cake losses, both

to the seuvers end to the atmosphere, are under current study,



ALTCRLTIONS ARD EXPLISICH STICH 1054 cont!d

In cenerzl, the incrcase of production to 500 tons
of pulp per day has been effected by the addition of completely
new pulp mill ecuipment, in pareallel with the old part of the

mill .

DESCRIPTION OF PLOCLSS

Both bleached and unbleached Kraft pulp and unbleached
Kraft paper are produced in the conventional Iraft or Sulphate
process, in which cookin: of the wood is done in a solution of
Codium Hydroxide and Codium Sulphide, The econoiy of the process
is based on the recovery and re-use of cooking chemiccls, and the
use of heat obtained in the recovery furnaces,

Briefly, the process at Dryde:n is as follows:
liood Roomi:- Logs are received at the mill in 4-foot or C-foot
lencths, the G=foot lengths are reduced to L-foot bolts in the
slasher mill, and then all the wood carried by conveyor to five
wet-drum barkers, operating in parallel, The barlied locs are carried
by conveyor to either block storase in the yard, or directly to the
chipper, Chips are conveyed to rround-level storsge bins for future
delivery to the diresters,

The bark that is removed from the lors is sluiced to a
ravine west of the mill wvhere it is retained., Drainage from the
bark disposal area, consistin: of a2ll the water used in the wood
room, returns to the abigoon liver by way of a creek about half

a mile below the mill,



DESCRIPTION CF PRCCESS cont!d

Pulp :fill:- Pulp is produced and processed in two separate
"lines", epproximately 150 tons ner day of unbleached nroduct

in the old mill, and gpprorimately 350 tons per day (most of which
is bleached) in 2 new addition to the plant, The two "lines"
onerate separatcly, e:cept for a cross-connection from two of

the old dicesters to the new nrocess, (to au-ment the bleached
production when recuired),ond the use of lmots and rejects from
the nou mill in the old plant,

(2) Cooking in the old mill is corried out in eicht
diceslers which are charped with epprox;imately 10,5 tons of chips
and 450 cubic feet of white licuor, ylelding spproximately 6 tons
of unbleached pulp per 3-1/2-hour cook, -ith the exception of the
charge of two dicesters, which may be discharged to the blow tank,
and thence to the bleach process, the old dizesters are dischar;ed
to diffusers, in which the separation of pulp from black licuor 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 plante. The pulp is washed until the wash water from the
fresh char-e is reduced from about 12° Be to 7° De, It then receives
fresh water which then serves to wash a succecding charge, This
secondary washin: continues to 0° Ce, and for an additional 30 minutes,
before the wasi is sewered, The washed pulp is then corried to the
screen rooil, through the refinin-~ steps, and finnlly to one of three

paper mechines,



LSCRIPTION OF PROCESS cont'd

Pulp 14l1l:~ cont'd

Two diffusers, in addition to the 1% used as zbove,
are used to wash the rejects from the knotters at the head of
the Erown Stock liashers, anc send them on into the unbleached
pulp and paper process.

(b) Cooking in the new part of the mill is carried
out in four 4500 cubic feét di:esters, each charged with 22 tons
of chips and 900 cubic feet of white liquor, and yielding 12,5
tons of unbleached pulp per 3-1/2=hour cooks, In both the old and
nevw digesters, relief gases are passed throuch a condenser and the
condensate sent to the 3rd Stare Prowm Stock Vasher for recovery
with the blaclk licuore The cooked pulp from the new dicesters is
discharged to a blow tank (rather than to diffusers, as in the old
plant) and thence to further processing, At the end of the cook,
pressure in the digesters is reduced to about 100 psi, and the
charpe then bloun to the blow tank. Dlow 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 dipester cascs,

Separation of the pulp and black licuor from the blow
tank is made in four-stace, countercurrent, rotary drum, Browm
Stock "Jashers, The unwashed stocl: from the blow tank is first
passed over 3 knotters, with the rejects roing: to two diffusers
in the old plant (see above), then throuch the four-stoge washing,

in which fresh water is fed to the showers of the fourth stace



DESCRIPTION OF PRCCLSS cont'd

Pulp 1411l:= (b) cont'd

washer, the effluent from that washer serving the third, and so
on until the effluent from the first stage (fresh pulp) is sent
to the Plack Licuor recovery plant., ZIach washer is served by a
wash water chest, or storage tanlc, located beneath the washer,
Since there is normally no effluent to the sewers, any fibre in
the licquor leaving the first stage is carried to the recovery
plant for removal by screenin-s there,

Foam ic drawn from the washer chests to a foam tank
eouipped with mechonical foam breckers, ILicuid from the foam tank
is sent to the recovery plant, The hot exhaust of vapours from
the foam tank is sent to the sewver along with a2 small flow of
clean vater. The resultant temperature of this flow (some 30
to 50 gepem,) is about 190° F,

Followins washing, the pulp is passed through four
primary Cowan screens, and one secondary screen, with the rejects
going on through Paver centricleaners, The rejects from the
Centricleaners are sent through a2 secondery set of 60 cleaners,
and the rejects from these to Vorject cleaners, In ezch case the
accepted stock is returned to process. The rejects from the Vorject
cleaners are sewered. (ieasured by comany at less than 0.6 tons
of pulp per day,)

Following screening and cleaning, the pulp is sent to

the bleach plant where it is bleached in a 5-stage process employing,



DLCCRIPTION OF FLCCESL cont!d

Pulp iill:~ (b) cont'd
in the folldwing order: chlorinaztion, caustic extraction,
chlorine dioxide, coustic extraction and then a final chlorine
dioxide treatient, The pl! of the pulp is adjusted after the
bleaching to a value between pH 6,0 and p’ §,5 with sulphur
dioxice, ‘‘ater washes are uscd ofter csch stege in the bleachin~
process.

Chlorine dioxide is procduced by the reaction of =
miture of cir end sulphur dicide bubbling throuch a down~flow
of sodium chlorate-sulphuric weicd in o resction tower, Scvered

effluent is approzimctely 3 gpm.

Black Licuor Necovery:=

The black liquor recovercd in the diffusers (20, solids)
cnd from the browm stock washers (18, solids) is blended and sont
to the recovery plent for regenpration of cooldng chemicals, and
moke-up of chemicel losses, The licuor is first sereened to remove
fibre, then thickened by eveporatin:, first in o 6-body, S-effect
evaporator and then in a cascade eveporator, (In the 6 stage
evaporator, the [irst and second effects arc us:c in parallel,
end the third, fourth, fifth znd sixth in series,) The resultant
thick black liquor is sproyed by oscillatin- nozzles to two recovery
furnaces, where the or anic materizls, which have been removed from
the wood in the cooling nrocess, are burned in redueing conditions,.

The resultant inorgenic smelt drops to a dissolvii- tan!z, producing



CSCRIPTION OF PRCCEES cont'd

Tlack Iiquor Recovery:- cont'd

"ereen liquor", a solution of sodium carbonete and sodium sulphate,

The green liquor is clerified and pwiped to a lime slaker,
end then, with the lime, to a l-compartment "white liquor" clarifier,
Overflow frou the clarifier is pumed to storace for re-use (as cooking
chemical), The mud from the clarifier is pumped to a 2-stoge rud
washer of similer design. '‘eek licuor from here is pumped to storage
for dilution in smelt dissolvers, Lime mud at 33 solids is repulped
and fec to an Oliver vacuwn filter and discharged at 550 solids to
the sewer, pending installation of 2 kiln., The filtrate is used in

the lime mud trasher.

liachine Room:=

Three paper machines arc in use, producing unbleached
Iraft paper from the pulp stock that is procduced in the old nﬁ.]l;
211 bleached stock from thie new mill is finished in 2 pulp machine,
which cuts the pulp sheet into four, 33" x 33" sheets as it lecves

the machine, The sheets zre baled and shipped for use elsewhere,

OPERMLTING DATA:

Production:= 150 tons per day unblcached Kraft paper
- 330 " " " bleached Kraft pulp
(& small part of the unbleached production is shipped
as pulp at tines)

Plant Opcration:- MNow pulp plant, bleach plant, and pulp machine -

24 hours per day, 7 days per weck
~ 01d pulp machine and paper machines (2, 3, and 4)

- 24 hours per day, 6 days per week,



OPLRLTTIC D/.TA: cont'd

Thuber of Eiployecs:- 760 (:ill)

Uater Conswption:- (abiroon Lalc)

(a) ‘ood Room - 244 ITD
(b) Bleach Mlout - 13,56 1D
(1) Cauctic = - 4,32 10D
(2) fcid - - 9.2 16D
(¢) Pulp & Peper 1411 - 10,8 iID
(1) Pulp nill - 6,6 1GD
(2) Poper mill 54 scwer = 1,08 (D
@ " v g6 v o 302
Total uater conswmption - 26,76 1D
Total puping capacity - 32, 1D

(2 pups € 15,000 U,S. zpu cach)

Uater Treatient:= 6 North rotary filters, 100-icsh.

- 1o chendecal treatment or chlorinotion,

Sanitary Vater Suppli:= from mill. supply (not chlorinated)

Rav .aterials:(daily conswption)

tJood - 950 to 1,000 cords
Lime - G5 tons
Salt cake (Sodium sulphcte) -~ 62,5 tons

(200 to 300 lbs. per ton pulp)

Chlorine (licuid) ~ 33 tons ner day
Scdiun chlorate = 9 m m
Sulphuric acid - 75 M n 1
Sulphur dio:zide - 3 m wooon

Sodiun hydroxide - 20 "™ m owm



PILNT SEWERS AND UNITS SERVD

Six severs serve the pulp mill, bleach plant, ond

nachine room os follous:

Scwer l'os 1 = Liquor storage orea - only small flow of swface
draina;e durin: this survey,
Sever los 2 = L4600 Imp. gepets (6.6 iID)
- unbleached white woter overflor
- bleached vhite uater overflow
- mein diffuscr sewver
- old direster room
- diffuser rooil floor drainus
- blow tanl: dra
- blowdovn condenser corndensate
- preen liouor dra s bottons
- nmud filter cake
- HNorth filter rcjects (row water)
Sever lo, 3 =~ Approximately 40 Imp, cepens (cst, 30 to 50)
- mechaniczl foam brealer
Sewer Noe 4 = 750 Iupe gepeme (1,08 iLD)
= HNos 1 mechine vhite water chest overflou
- loe 1 machine former pit
- No. 2 machine wire pit overflow

-~ Nos 1 machine vacuwn pumps
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PL/ATY 52 508 AID UNITS SuRVED contld

Sewer No, 5 = 6300 Impe KePelte (13455 iID)

- bleach plant and chemicel building

(a) acid = 3000 Im>eepm (L,32 .ID)
(b) caustic - 6500 " " (9,24 n)
(c) chlorinc dicxide generator 3 pn

Sewer Ho. 6 = 2180 Iip. fePote (3,12 10D)
~ wclt press
= lmots and teilings
= drziner uwater
- 1o, 4 mochine white water overflow
~ diffuser aritator drain
= mechine coloured vhite water
~ screen rooi white water overflow
- 1loe 3 and I'oe 4 mechines severs

~ lo. & beater



-13-

SURVEY_FROCIDURE

Samples were talten fronm 5 of the 6 mill scvers
throuchout the day, compositins howrly samples vhere possible,
and collectin:; crab somples every two howrs where it wos ime
possible to tol:e hourly composites. The main pulp scwer has
been ecuipped with a Farshcoll flunme for measuring flow and a
sempler for compositing a sample from small portions taken at
regular, short inteirvals, Threc such composites were talken from
this sampler, and one grab sample from the sewer at the flume,
The sewer that wes not sampled carried only = small flow of yard
drainare, having formerly served to sewver the wood room which is
now sewered to 2 bark storage crea,

Grab samples wvere token at seven locations in the
Wabigoon River, with Dissolved Cxy;en and temperature determinations
made at the time of sampline,

All sarples were returred to the lzboratory in Toronto
for analysis as follows: (see lesult Shects)

- D3OD

- Total, Suspended (. Dissolved Solids

- Ignited solids

- pH

- Alkalinity and/or acidity

- Thenols, or phenolic ccuivalents

- Hardness

- Calcium

- [lesin Acid Soaps.



A1l analyses except pH reported in
ppm unless otherwise indicated

TDUSTRIAL 1ASTE

ANALYSIS

September 9, 1956

Sample 5-Day

_ Solids Lab, Alkalinity _ Acidity Phenols Hardness Ignited Cale- Resin
No. BEOD Total Suspe Disse pH Total Phenol pH. Ppbe. Solids ulated Acid
Soaps

2 192 6912 6114 798 10.0 5140 40 - 2000 - 578 4o =

2B 800 6062 5190 872 10.2 5000 60 - 2100 - 634 60 -

2C 152 6326 6258 568 9.9 5340 i - 4800 ~ 696 100 -

3 1236 L82 243 234 8.9 136 - - 2300 - - - - '

L 201 1336 130 1206 7.9 76 - - 25 - 216 - - F

5. 202 1176 1092 2.8 = - 500 22 121 192 - SR

5B 7 8h2 96 76 3e2 = - 180 20 100 - - -

5C 78 378 74 80k s R - 200 25 72 - - -

6 1C0 9L 304 L4900 7.6 196 - - 250 - 58 - -

24 -~ Sewer #2 -~ Borposite 7 All - 9 AM )

2D - n ,r2 - " 11 All = 12 £1I ) (From automatic sampler)

2 - " $2- n 2PN - 4 PH )

2D - n A2 . Greb 4,30 Pl

3 - " 3 _ Composite 10 Ail - 4 PFiI

L - LI TR " 10 All - 4 PM

A =~ " 5 . Grab 10.30 All

58 - "5 " 12,00 All

5 - "oog5- " 4,00 P

6 - " #6 = Composite 10 Al = &4 PII



All analyses except pH reported in

ppm unless otherwise indicated RIVER SURVEY September 6, 7, 1958
Sample Lab, 5-Day Solids D.,0., Sample Total pH  Phenols Ignited Resin
Point No, BOD Total Suspe. Diss, ppm Temp. Alkalinity Solids Acids
No, C as CaCO3
1 RI17 L4.2 88 18 20 9.1 16.5 50 705 1 3 -
2 RWI8 136 1428 572 8% 0 24,0 296 7.0 175 748 1.6
3 R 21 310 78 232 4 19.0 104 7.5 50 168 1.6
L Rl420h 3B 2% 36 238 0.5  18° 16 7.1 50 158 1.6
5  RW2LL 19 324 44 280 0.5  17.5 112 7.0 60 132 1.6 L
6  Rl22n €8 210 32 178 2.7 17.0 68 7.0 15 52 1.6 B
?  R&28 1,2 210 16 194 7,0  17.5 38 7,0 15 66 -

1 tlabigoon River above mill

2 L " just below mill at CPR bridge

3 n " at Huye 17 bridge - 2% miles below Dryden

L " " Eaton-Rugby Road - 14 miles below Dryden

5 " " north of 1Emnitaki-19 miles below Dryden

6 " " at Huy. 105 - 38 miles below Dryden

7 " " at mouth of river at Clay Lake - 52 miles below Dryden
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DRYDEN PAPER CO., LIINTTED

(Surmary of Scwer Data)

Flow B,0.D. | Solids ~ Phenols
; _ ' i Total Susp e , :
(15GDs ) . lbs/da;ri pop.equiv, 1bs/day 1bs/day . pop.cquiv. | 1bs/day.

: ' ! ’ '

' Sewer #1 | - No flow this dote -

| Sever #2 | 6.6 25,146 150,000 435,600, 387,000 1,935,000 = 196

" 0.043 « 53 ' 3,170 208 100 500 1

Yowoom o 1,08 3,150 18,800 14,500 1,L00 7,000 0,27

L 13.56 : 16,000 - 96,000 131,000 11,500 57,500 | 3.5
% nood6 . 3.2 5,620 ¢ 33,000 24,800 9,500 47,500 7.8i
Yood Room 240 = Discharged to impoundment area - [
' : i
? |
i o | ; | '
| Totals , 26.8 50,446 - 300,970 606,008 409,500 2,047,500 208.57'
' i . |

B, 0, D. - 25.2 tons per day (total)

Suspended Solids = 205 tohs per day (totel)
River flow = Annual average (1945 = 1955) - 1552 cfs.
(Gauged at Quibell, opprox. 45 miles

dovmstrecam from Dryden).,
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The industrizl waste and stream pollution survey
which wos mede at the Dryden Paper Co,, Timited, and on the
Wlabigoon River on September 7, 8, and 9, 1958, was intended
to determine the total waste loading on the river, and to
relate the wastes, renerally, to the principal sources in
the mill, and to their effects on the degrec ard extent of
pollution in the river, Since mill operations were normal,
and weather conditions consistently mederate, with little
recent rainfall, it was felt that the analyticzl results,
both of sewer and river samples, were fairly represcntative of
conditions that citisted at that time,

Expansion of production at the Dryden Paper Co,,
Limitec, from approxiuetely 250 tons per day of unbleached
paper in 1954 to approximately 500 tons per day of unbleached
paper and bleached pulp in 1958, has becn carried out by a step-
wise programue of modernization and enlargement of existing
facilities, and the addition of nev units at 2 total cost of
about 15 million dollars. A& lime kiln, the lost najor unit to
be built in the recovery plant, is to be constructed and put
into operation by late 1959. Dwrning; of bark os fuel is being
considered for the future,

Pollution of the Yabiroon River has been severe for
many years, duc mainly to the inherent inefficiencics of the

equipnent or iethods used in the orisinal mill., Steops have
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CONCLUSION cont!d

been taken to minimize these losses, tmt any bencfits that may
have been obtained, so far as streanm pollu{ion is concerncd,

have been obscured by the additional lozding that has Leen
contributed by the inerease in production, It has not been a
case, then, of isolating the sources of wastes in the old mill,
and applying corrective meacures, (a major undertakin- in itself),
but also of bringing in new units and bringing their opcration

to an efficient level, while combining the old and new units into
a single plant, Studies of sources of losses have been undertalen
by the company, and it is expected will be broadencd as part of
normal nlant operations on a continuing basis,

This present survey was not intended to consider the
unit sources of waste in the mill, but rather to determine the
total mill loading and its effect on the liz2bipoon River., As with
other Kraft mill studies, four waste components vere considered:

(a) Suspended Solids:~ There are two principal sources

of suspended solids in the Dryden mill: lime mud (originating in

the regeneration of caustic soda solution), and wood fibre, Bark
has been a major problem in the past, but is now being impounded,
with ultimate disposal to be considered by the Company 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 imd to be
sewered is approximately 153 tons per day, This is discharged
through sever -2, and is shown in the summary on page 16-as contrib-

uting largely to the total suspended solids discharge, Re-use of
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CONCIUSIOL

(2) Suspended Colids:- conttd

lime, which will be made possible by burninc in a lime kiln in
late 1959, will creatly rocduce the present discharge of suspended
solids from this source, Fibre losses, even at a conservative
estimate of 1 percent of production, would account for en additional
5 tons per day of suspended solids, Iowever, no measurcment of Fibwre
loss was made in this survey, since it seemed of minor importance at
this stage of the study of the mill, compared to the lime sludge, It
is of major significance, of course, in the economy of pulp mill operation,
and hence, will receive attention as a matter of good plant management,
A fibre loss of betwecn 1% percent and 2,0 percent of production is
considered represcntative of a modern, efficiently operated chemical
pulp mill,

liost of the suspended solids settle in the 2% mile reach of
the river belouw the mill in a hydro impoundment, and do not seem to be
excessive beyond that point,

(b) LOD:- The 2lmost complete lack of dissolved oxygen in some
4O to 0 miles of the river below the mill indicates the degree %o vhich
the river is over-loaded, It can be shown that z river flow of 930 cfs
or 348,000 gallons per minute, with = dissolved oxygen content of 10 ppm,
would be necessary to provide the amount of oxygen necessary for the
complete satisfaction of the BOD (50,446 1bs recorded in this survey).
If the nccessary amount of dissolved oxygen is not available, as is

apparently the case here, the effect of E(D is carried downstrecm until



CONCLUSIOCH

(b) BOD:~ cont'd
the oxygen recuirement is mete A flow of 1860 cfs with dissolved
oxygcen content of 10 ppm, would be required to ensurc no more than
50 percent reduction in dissolved oxygen concentration, The annual
average flow of the lWabigoon River, taken for 10 years (1945 to 1955)
hes been 1550 cfs indicating that the flow necessary to permit satisfac-
tion of BOD is not present during the normal dry season periods, hence,
the dovmstream extension of the effects of BCD as showm,

The population equivalent of the total mill waste, on the
basis of 0,167 pounds of LOD per capita per day, is approximately
301,000, or equivalent in oxygen-consuming potential to the sanitary
sevage from a city of that population, Cewer .2, serving the recovery
plant, the old digesters and diffusers, and the newr blow tank, contributes
about 50 percent of the total 30D; and sewer .5, serving the bleach plant,
contributes approximately 32 percent of the total., This latter is due,
mainly, to the removal of the remaining non-cellulose material from
the wood {ibre by the bleaching chemicals and represents an 3 percent
"shrinkage" in production of the bleach plant,

(c) Toxicity:- The production of toxic materials, as by-
products of the cooking process, has a2lways been of importance in Kraft
mill waste studics., Crude sulphate turpentine is vented from the digesters wi-
with other volatiles, during the cooking period, and is condensed in a
surface condenser, then separated by decantation from the condensate for
burning in the recovery furnace, or for sale when market conditions are

favourable., It is suspected that any abnormal losses of turpcnes to the



CONCLUS1CI

(¢) Toxicity:~ cont'd
sewer would add greatly to the toxicity of the totel mill waste,
Resin acid sozps, also, by=products of cocking, remain in the black
liquor and are removed, by sliimming, prior to cvaporation, 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 feed
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 skimmed soep, or to direct losses of black liquor in
the pulp mill or recovery plant. Ilesin acid soazp determinations showed
sub-lethal concentrations in the waste and in the river, although their
low=level persistence throughout the river indicates a continuous, rather
then internittent, discharce,

(d) Testes and Cdours:= One of the nost difficult aspects of

the study of vaste from Kraft mills hes been the detection by analysis

of waste components that produce tustes and odours in the receiving waters,
vhere standard water analyses indicate recovery of the receiving waters

to normal concitions, It is possible that certain organisms concentrate
such substances in their metabolisn, transmitting them to fish in the
normal food cycle. This would explain why whitefish, for example, were
reported as being tainted, while pickerel taken from the same waters,

but which have different feeding habits, were not, If this asswmption

is correct, then extraction of such components from large volunes of

water (by activated carbon filters, say) would permit their measurement
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CONCLUSION

(d) Tastes and Odours:- conttd

in the laboratory by the infra-red spectrophotometer,

Tastes and odours probably originate in relatively sucll
volumes of wastes, including: (2) phenols, (in foam~control agents);

(b) crude sulphate turpentine dissolved in the condensate and, hence,
sewered from the turpentine decanter end; (¢) sulphonated lirmins in

the black licuor, Control of phenols would be accomplished by the use

of non-phenolic foam control materials, /Although numerous proprietary
compounds are used, some of themchloro-phenates, (e.g., Resinoid G), fuel
oil is most commonly employed, especially in the paper machine head bo:es,
to prevent bubbles from being carried to the wire and producing defects

in the paper sheet, and in the browm stock washers where the spent cooking
liquor is separated from the fitre. In ony case, it is liliely that all
phenolic compounds would be present in the river os chlorophenols in cases
such as this, where the Lleach effluent provides chlorine for the reaction
with phenols,

It is probable that taste-and cdour-producing substances are
closely related to the toxic substances, so thet control of wastes to
reduce ohe effect will similarly” reduce the other, Howcver, the persistence
of tastes and odours beyond the detectable limits of normal analyses,
indicates the need for their complete removael and not merely 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,



CONCLUSION

(d) Tastes and Odours:- cont'd

It should be noted that the water in Clay Lakec probably
has a trace of the typical Kraft mill odour, although the writer did
not detect it at the time of this survey, The odour was quite noticeable
at Higlway 105, about 12 or 14 miles ups’c.ream,' due, likely, to the
aeration afforded by the rapids at that point; Hdowvever, consicdering
the persistence of the taste~-and odour-producing substances in some
L0 miles of the river, (i.e., at Highway 105),it is likely that they
would continue, to some extent, at least, to Clay Lake, some 1/ miles
beyond;

Aside from the problem of industrial wastes disposzl, it is
noted that treated municipsl water is not available on the west side of
the Wabigoon River, so that the mill supply serves the drinking water
reouirements in the mill and officcs, without chlorination or other

preventive measures taken,
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RECCIL EIDLTIONS

It has been shoun in this survey that the Tabigoon Kiver
is severely polluted by Kraft mill wastes from the Dryden Paper Coe,
Limited, ancd that the recovery of the river by the normal process of
natural purification does not tele place for at least L0 or 50 niles
below the mill, This prolonged effect of the wastes indicetes not
only over-loading, in the sense of de-axyzeration, for example, but
also the characteristic persistence of tastes and odours that can
usually be associated with Kraft mill wcstes. Since tliese latter
cive rise to serious objection by persons using the dowmstream waters,
beyond the point at which standard water analyses show pollution to
exist, it appears obvious that a means of detecting tastes and odours,
as well as means of identifying; the causative agents, should be sought,
llethods of controlling the loss of taste-and odour-producing substonces
in the mill and of determining the relationship to toxiecity of the total
wastes mizht then be indicated,

Following, or in conjunction with, a study of tastes and odours,
and toricity, consideration could be given to some of the standard methods
of dealing with other waste compohents, particularly those contributing
POD end suspended solidse. It is suggested, then, that the following
be considered:

1. That the activated carbon filter technique for extracting organic
substances from water be erployed on a trial basis, to explore the
feasibility of extracting measurable amounts of some of the more
importent components of Kraft mill waste, (Crude sulphate turpentine

or turpenes, resin acid soap and sulphonated lignins or other organic



RECOIZTUDATIONS conttd

1. compounds, Identification in the laboratory might be made
by infra-red spectrophotometry, Such a study mizht best he
made as 2 special research project,

2. That a means of reducing BEOD be sought by exploring the feasibility
of lagooning or treating selected wastes, particularly those from
the recovery plant and the digester, blow tenk and diffuser areas,
where black liquor losscs are significant,

3+ That a permanent method of bark disposal ('md/ or utilization) be
employed., Continued use of & land area would seem difficult, since
the quantity of bark to be disposed of ic probably about 200 tons
per day (estimated) or some 40,000 to 50,000 tons per year;

L, That the use of non-phenolic foam control agents and slimicides be
investigated to minimize the discharge of taste-producing substances
fron this source;

5« That chemical amd biological studies be continued by the company as a
standard means of assessing the results of mill practices and
alterations in terms of conditions in the river. The study of toxicity,
as a part of these studies, could perhaps be related to item 1,

6, That drinking water supplies be chlorinated or otherwise disinfected.

In genecral, neasurement of the volumes and nature of specific
objectionable wastes can minimize the total underteking of pollution
control, by reducin: the over-all problem to a number of problems, each
of much lesser magnitude. Correction of unit waste discharres, on a
priority basis, would then serve to first minimize or eliminate those

waste components which give rise to the most serious objection, and



RECOMMEIDLTIONS cont'd

which would shorten the zonc of pollution sc that the distant
downstrecan waters arc not adversely affected. Every cffort should
be rde to bring about an immediste, large-scole improverent in
water quality. It is recognized that this is a major proolcn
involving considerable study end investigetion to obtain the noste
effcective measures, Closc oxerdnation of all wastes for treatrment
separately or collectively will help in finding a solution. The
Ontario Water Resources Cormdssion is prepared to assist in any way

possible in this program to obtain a clean stream with the minimun

of delayc
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