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res Interim Report No.l 
Sea Pollution from 
Boat Harbour N.S.

Attention: Mr. George W, Reid

Dear Mr. Reids

We have now completed what we consider as 
the first part of our study, which enables us to reach 
a number of conclusion and a course of action which 
we will now enumerate for you. Please note that we 
included with this report, the attached data:

a) A summary of our testraresults on samples' 
taken by the writer on May 26 th, 1969.

b) A map of the area showing the location of 
the sample stations,

c) Photographs taken from a light plane on 
May 26th, 1969 to show the pattern of 
distribution of the Soott Paper effluent 
from Boat Harbour* in the sea.
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HISTORY

A) The Scott Paper Plant »•
Scott Paper Co., located at Abercrombie Point N.S. 
started operating in the Fall of 1967 and uses a Blea­
ched Kraft Pulping process in which the digester liquor 
is burned thereby permitting recovery and re-use of 
a large portion of the digester chemicals. However the 
wastes from the bleach plant are not recovered and are 
wasted. These wastes together with spillage from the 
digesters are mixed with re-use waters and are allowed 
to exit from the plant as plant wastes. The resultant 
mixture (dark brown in color) is pumped through an 
underwater pipe line crossing the East River, and enters 
the area known as Boat Harbour. This area was formerly 
a tidal lagoon but has since been isolated into two (2) 
lagoons (No.l and No.2) by means of earthen causeways 
in 1967, to accept the wastes from Scott Paper Company. 
The flow proceeds from the effluent line that crosses 
the East River through Lagoon No.l to Lagoon No.2. thence 
it exits to the sea.

•

The Mill has a nominal capacity of 500 tons of pulp per 
day and discharges between 20,000,000 to 25,000,000 
gallons of waste water to the Boat Harbour lagoon each 
day. The effluent from Boat Harbour enters the sea and is 
progressively diluted as the wind and tides carry it 
out to sea in a North Easterly direction. The diluted 
wastes and sea water exhibits a brownish color that is 
clearly visible from the air as a distinct demarcation 
line between uncontaminated and contaminated sea water 
as shown in Aerial photos No.5 and No.6. During the 
visit of this writer one May 26/69 the mass of diluted 
wastes in the sea was visible to the Eastern end of 
Picton Island from it's exit at Boat Harbour and it ex­
tended in a fan like manner. The brownish sea water 
extended for about three miles east along the shore line 
from Boat Harbour. We were advised by local residents 
that this brownish sea water sometimes extends as far east' 
as Merigomish Harbour.
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B) Local Com-plaints

Primarily, complaints from local residents were ini­
tiated by the obvious discoloration of the sea water 
along the beaches, east of Boat Harbour and Sea Ward 
towards Pictou Island. Progressively from the Fall 
of 1967 with the continued daily emission of these 
wastes into the sea from Boat Harbour, more and more 
evidence was accumulating of the detrimental effects 
of these wastes on the environment.
Specifioally, it can now be ascertained that:
1) The effluent from Boat Harbour has deteriorated 

the formerly superb beaches along the shoreline 
from Boat Harbour east to Merigomish Harbour
(8 miles) and these beaches were considered at one 
time, to be the finest sea beaches in Nova Scotia, 
because of the consistent warm temperature of the 
shallow water and the fine sandy shore line.. 
We are advised by local residents that when swimmers 
enter the water in this specific area, their 
clothing, skin and hair becomes discolored with a 
brownish sticky film that is next to impossible 
to remove, by conventional means. In addition the water has a foul taste and smell consistent 
with the taste and smell of a paper mill effluent.

2) Because pf the serious deterioration of the sea 
water along the stretch of coast mentioned in
No.l above, we have been advised that the property . 
Values along the beach have reduced sharply since 
the start of the pollution of the sea from Boat 
Harbour in the Fall of 1967.

J) As a matter of course, residents in the area nor­
mally carried out winter sport, fishingffor 
smelts in the coves and inlets by fishing through ’’ 
the ioe and we are advised , that since 1967 this iB 
no longer possible because of the absence of these 
fish due to the contaminated brownish sea water.
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We were also advised by the looal residents that 
onece the brownish contaminated sea water enters 
a cove or inlet through the usually narrow and 
shallow inlet channel the action of the tides doeB 
not empty the coves at low tides and therefore traps 
a cumulative and increasing concentration of conta­
minated sea water over a period of time. The coves 
then become highly contaminated and act as waste 
treatment lagoons thus degrading the biological 
organisms including fish and plant life.

4) A simple inspection of the sandy stretches of beach 
from Boat Harbour to Merigomish Harbour indicates 
an accumulation of brownish deposit resembling 
suspended solids from a pulp mill effluent.

5) On visiting Boat Harbour, one is appalled by the 
utter desolation-of  ~the water, which is extremely 
dark brown in color anil eminates a strong odor of 
septicity.

6) The sea coast off-Bhore between Boat Harbour and 
Merigomish Harbour has always been a productive 
lobster fishing area, providing a livelihood for 
many local residents. The catches of lobsters have 
reduced during the lobster fishing season of 1?68 
and 1969. These comparative values of lobster 
catches will be given in the next report.

Observations
On May 26th, I969 the author flew hver the site of 
the pulp and paper mill (Scott Paper Co.) at 
Abercrombie Point and the surrounding area to take 
aerial photos numbered 1 to 7 inclusive and atta­
ched to thiB report:
Photo No.l
Shows a view of the area from the sea showing the a-5
Soott Mill, the East middle and West rivers, 
Pictou Harbour, Boat Harbour, and the outlet from 
Boat Harbour as it emits into.the sea.
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photo No.2

Shows a view taken fron the Scott Mill looking out to 
sea and showing Lagoon No.l and Lagoon No.2.

Photo No.3

Shows a close-up view of the effluent from the Scott 
Mill as it enters Lagoon No.l and a portion of Lagoon 
No.2. 1

Photo No.4

Shows a doser view of Lagoon No.l with it's outlet to 
Lagoon No.2 and the existence of considerable foam.

Photo No,5
Shows the effluent from Boat Harbour into the sea, the 
discoloration and direction of flow of these wastes 
are quite evident in an easterly direction.
Photo No.6

Clearly Bhows a distinct color demarcation line between 
polluted and unpolluted sea water. This frontal demar­
cation was found to extend in a North-North Easterly 
direction.
Photo No.7

This is a view from the sea and shows a clear demarca­
tion line between the polluted and unpolluted sea water. 
Please note that the frontal mass of polluted sea water 
extends along the shore line and beaches.

./6
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From our laboratory tests, (copy of the results
are attached) we are able to state the following:

Entering Boa1 
Harbour from 
the mill

Entering 
Sea from 
Harbour.

the 
Boat

%

Removal

tons/ day tons/day

Total Solids 280 185 34
Total Suspended Solids 94 4 96
Total Dissolved Solids 186 147 21
Dissolved Inorganic Solids 129 116 10
Dissolved Lignins eto 57 31 45
Biochemical Oxygen Demand 25 9 64
Chemical Oxygen Demand 125 5<? 55

1) In spite of the removal of 96$ of the total suspended 
solids (in the form of pulp fines, wood chips etc) 
there are approximately four (4) tons per day or
140.0 tons per yearof Jthis material, getting into*the sea. 
Since this material normally floats, a large portion 
would obviously be washed on shore because of the effect 
of wind and tides.

2) Lagoon No.2 contains no dissolved oxygen and is septic 
and highly odorous.

3) The sea water, 1 mile off shore from Otter Pond, within 
the mass of polluted sea water (Sample point No.4) 
contains 0.67$ (B.K.M.E.) bleached Kraft Mill effluent. 
The dilution factor is about 150>l in this area at the 
surface.
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The sampling stations that were chosen for purposes 
of comparison may be described as follows:

Sample Station No,!

The effluent from the Mill as it enters No.l Lagoon.
Sample Station No.2

The effluent from Lagoon No.l as it enters Lagoon No.2.
Sample Station No.3

The effluent from Lagoon No.2 as it discharges into the 
sea.
Sample Station No.4

Discolored sea water^ 1 mile off shore at Otter Lagoon.

Sample Station No.5

Clear uncontaminated water, 1 mile off shore from Logan 
Point.
Sample Station No.6 .

Water from the Middle and West River at the Causeway.

Sample Station No.7
Pictou Harbour effluent as it discharges into the sea.

Sample Station No.8

Contaminated and discolored water at the point where 
Boat Harbour discharges into the sea.
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Cone]us ions

The effect of the continuous daily discharge 
of the pulp mill wastes from Boat Harbour has had the 
effect of virtually negating the beach areas as a recrea­
tional resource for both local residents and tourists 
from Boat Harbour to Merigomish Harbour, a distance of 
about 8 miles of beautiful sandy beach.

Land values along this stretch of sea front 
have been seriously reduced, to the extent of causing 
financial hardship for local residents.

Lobster catches have been reported as having 
diminished by a factor of about 30% for 1968 in comparison 
to 1967.

There is a belief that the effluent from Boat 
Harbour is having a deleterious effect on adult and 
lobster larvae and thereby diminishing the number of 
lobsters which are available to be trapped during the 
fishing season. The record of lobster catches for 1968 
seems to indicate thiB phenomena. However to .prove that 
this assumption is true or false requires a great deal 
of precise reseach by competent and unbiased biologists. 
The wastes from a Kraft Mill normally contains numerous 
complex and toxic chemicals that could concievably have 
a deleterious effect on the growth cycle of the delicate 
lobster larvae and in addition cause adult lobsters to 
migrate from this polluted area to an unpolluted area.

The philosophy encompassed in the random dis­
charge of any wastes into the sea or any other natural 
body of water that fosters normal delicate biological 
organisms is a travesty against the human spirit in that 
those responsible for such action are unaware or are 
uninformed in regard to the ultimate damage that such a 
situation may engender. Such a course of action is re­
prehensible, more so in the case of toxic wastes. 
There is no doubt that a pulp mill wastes such as that 
from Boat Harbour will have a lethal effect on numerous 
species of aquatic animals in -the sea. The sea is so 
vast that we do not notice this effect at the begining, 
but consider that in this case a brownish mass is being

..../9
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discharged to the sea and it ultimatly covers a given 
area, what would the consensus of opinion be, if the 
total shoreline 'around the whole of Nova Scotia was 
likewise polluted. The question arises "Is it permis­
sible to pollute a little bit this year, then a little, 
more each coming year or should the law be forceful 
enough to prevent any pollution whatsoever to our heri - 
tage and that of future generations.

The literature from the Fisheries Research Board 
at St.Andrews N.B. have indicated that adult lobster 
and lobster larvae are not affected by the discharge 
from Boat Harbour mainly because the concentration of 
Pulp Mill wastes are less than the 10% concentration 
•which is considered lethal to larvae, but no opinions 
are given in regard to the possible migration of adult 
lobsters to unpolluted areas in order to avoid the less 
favorable polluted area. Also no consideration was 
given to the lethal aspect of the wastes on other aquatio 
plants and animals. For these reasons the author feels 
somewhat apprehensive in regard to the concern that 
should be forthcoming from the Fisheries Research Board 
df Canada with respeot to their obligation to protect 
the fishing industry of Canada.

At this point I would like to quote from two (2) 
sources as follows:
1) "Public Health Report, Vol 27, No. 12 p 1059-70"

Stream Life Below Industrial Outfalls .
by Dr. W.M. Ingram & W.W. Towne.
"Many industrial operations contribute settleable 
solids to water. Apart from the chemical activity 
that may be provoked in water by such particulate 
matter, the physical effects on aquatic life are 
often severe. Some industrial discharges of parti­
culate matter are coal and .other mineral products 
including washery by-products, glass sand, lumber, 
aluminum steel and other metals, pulp and paper 
wastes from slaughterhouses, canneries, tanneries 
and dairies and oil. Since such wastes in suspen­
sion limit the penetration of sunlight, they impede 
the growth of aquatic plants attached to the

...,/10



DI LAN f. ASSlJC

10

■bottom as well as floating or weakly swimming 
algal forms. Being photosynthetic, these organisms 
depend, on light for existence. Solids also floc 
planktonic algae and even surface animals and carry 
them to the bottom to die. By limiting the growth 
of aquatic plant meadows the wastes starve organisms 
which feed there. The food chains are interrupted 
and aquatic life in general becomes sparse".

2) "Fisheries Research Board of Canada" 
New Series Circular No.l? May 19, 1964.

"A report to the fishing industry regarding the 
tolerance of lobsters for fluoridated water and for 
various woods".
by James E. Stewart & John W. Cornick.

"Tests to determine the toxicity to lobsters of 
various woods were performed. Black Bpruce, 
Douglas fir ana Eastern fir did not appear to cause 
any harmful effects and should be suitable, on the 
basis of toxicity tests, for use in lobster tank 
construction. Redwood and Tennessee Cedar colored 
the water heavily. The redwood color stained 
the fringes of the lobsters shell and this stain 
persisted even through the boiling of the lobster. 
However the meat was not stained and did not taste 
of redwood. Because of this color, these woods 
should probably not be used for lobster tanks. 
Western Red Cedar was toxic, compared to the other 
woods, contributing materials to the water which 
killed lobsters in a very brief period. This 
wood definitely should be avoided when choosing 
materials for lobster tanks."

Both of the foregoing excerpts indicate the very 
delicate nature of our ecological system to subtle en­
vironmental changes. The continual discharge of large 
quantities of wastes into a large expanse of the sea 
off Boat Harbour is bound to have a deleterious effect 
on the normal biological balance that would otherwise 
exist if no pollution existed.
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It is extremely perturbing to think that the 
officials of the Nova Scotia Government who are directly 
involved in the prevention of pollution have not consi­
dered the following:
a) The deleterious effect of the solids washed up

on the excellent beaches and the consequent effect 
on recreational aspect of swimming and tourism in 
the affected area.

b) The effect of the cumulative concentration of wastes 
in Coves and Inlets rendering these areas unsuitable 
and unsightly.

c) The economic hardships for the local inhabitants 
that have accrued as a result of the deterioration 
of the beaches thereby rendering these affected 
areas at an economio disadvantage in addition to 
the economio hardship rendered on the local lobster 
fishermen.

The next phase of this report will deal with a 
survey that isnow being carried by Dr. Maxwell Dunbar 
Chairman of the Marine Sciences Department, of McGill 
University who is now carrying our a Plankton Survey in 
the affected area off Boat Harbour.

We will also report on the comparative lobster 
catch for the year 1?68 and 196? and compare these with 
previous years.

We trust that the foregoing, report will suffice 
for the present and any further data we are able to acquire 
will be presented in the next phase’of thia report.
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Photo No.l

View of Scott Papei 
Boat Harbour and 
Pictou Harbour fron 
the sea.
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View of Boat Har-
bour from Pictou
looking towards 
the sea.
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View of Mill ef­
fluent to Lagoon 
Ho.l and Lagoon 
Ho.2.
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Photo No.^

A close-up view 
of Mill effluent 
to Lagoon No.l.

Photo No.5

Exit from Boat 
Harbour to the 
sea showing disco­
loration of sea.

Photo No.6

Distinct discolo­
ration along a 
frontal path sho-

X - wing a clear de-
; marcation between

OLLUTED UNPOLLUTED
* -

polluted sea water
'' 1 off Otter Pond.
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T'hoto No. 7

Another view of the 
frontal mass of pol­
luted vs unpolluted 
sea water at Otter 
Pond showing a clear 
demarcation.Beach 
areas exposed to the 
polluted sea water.
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^7. ^4- CDetaney &. Associates
CONSULTING ENGINEERS

MUNICIPAL & INDUSTRIAL PROJECTS

Northumberland Strait Pollution 
Control •Committee
RR 1
Black Harbour, N.S.

Montreal, Que 
November 12th, 1?6?

Attention: Mr. George Reid 
President.

Gentlemen:

In the following pages you will find the text of 
our Report No,2 which constitutes a continuation of our 
Interim Report No.l dated July 31st 1969. You will recall 
that we were commissioned by your Committee to investiga­
te the causes and effects of the massive quantities of pol­
luted water eminating from Boat Harbour, which oovered 
extensive areas of the sea as well as beach areas as far 
east as Chance Harbour a distance of some 4 miles.

Included, you will find discussions, observations, 
factual data and recommendations outlined in numerical 
sections as follows:

No.l Observations

Additional photos, No,8 to No.20 inclusive, showing the extre­
mely large masses of Kraft Mill effluent which are in cons­
tant movement along the shore line and off-shore due to the 
effects of tides, winds and currents.
In these photos you will note the masses of foam (Photo 13) 
created from the Kraft Mill effluent by wave and wind 
action along the shore line.

../2
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No.2 Biological Studies

A report from the Marine Sciences Department of McGill 
University of the comparative viability of phytoplankton 
and zooplankton organisms found in unpolluted.sea water 
off Nova Scotia'as compared to the same organisms found 
in the polluted areas off Boat Harbour..
No.3 Kraft Paper Mill Waste Treatment (Comparison 1 ' ■*>'

A report on a similar Kraft Paper Mill In upper Canada 
which uses an aerated lagoon system for treatment of their 
Mill wastes, with subsequent discharge into a relatively 
large capacity reoeiving stream.
No.4 Laboratory Studies

Studies, which were carried oiit by our laboratory to show 
the feasibility of preliminary treatment*of the Scott 
Paper effluent to a level that would lie amenable for fur- ' 
ther biological treatment in Boat Harbour. K
No.5 Modifications at Scott Marltimes Ltd

Studies related to process changes for pre-treatment 
the wastes from this Mill.
No,6 Boat Harbour Process Modification

A proposed process modification to Boat Harbourthat 
accomodate the entire domestic wastes from: *

V

r*
• T

wastes

’ : '*V >
,c •<*

..?%; I.;.

from:

of

would

a) Pictou „ ,
b) Westville
c) Stellarton
d) New Glasgow
e) Trenton ’ »

together with the oombined industrial

f) Scott Paper (after preliminary treatment)
g) Michelin Tire Co; ‘ .

-7 h) Canao-Chemicals LtS (Allill^Qilo^ine)
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No. 7 Standards in other Provinces

A review of the effluent standards for Pulp & Paper Mills 
in other Canadian Provinces.

No,8 Conclusions & Recommendations

The foregoing is a concise resume of the contents of this 
report which we hope will be of assistance in solving a 
serious local dilemma, and result in the implementation of 
facilities that will benefit all concerned.

We take this opportunity to point out to you and 
to those persons who may receive this report that there 
exists a code of ethical conduct between professional 
engineers whereby original concepts in design are automa­
tically regarded as the prior right of the designer and 
consequently the deliberate utilization of the design con­
cepts contained herein, without consent, would constitute 
professional misconduct.

Yours truly,

J.A. Delaney & Associates

J.A. Delaney, Eng
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Sea Pollution Study

Boat Harbour M.S.

Thia 
aectionB for

report has been divided into numerical 
two main reaaona namely:

1- In order to preaent relevant and related data aa 
conciBely and aa completely aa poasible in each 
section.

2- To permit the reader to make rapid reference to the 
section of hia choice.
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Sea lollutlon Study

Boat Harbour N.S.

Section No.l

Observations

The writer originally visited the area on May 
26th 1969, and Interim Report No.l dated July 31st 1969 
resulted from this trip. The writer again re-visited 
the site from September 19th to 23rd 1969, during this 
trip samples and aerial photos were taken.

This latter series of aerial photos (No,8 to 
No.20 incl.) shows without any doubt whatsoever the 
extent of the large mass of polluted water which comes 
from Boat Harbour and moves about depending on tide and 
wind conditions. At times it extends almost to Pictou 
Island while at other times, the masB, remains close to 
shore when an "On-shore” wind is blowing. On September 
23rd when these photos were taken, there was a rising 
tide and an "On-shore" wind of about 10 M.P.H. for these 
reasons the mass of polluted water was forced towards 
shore.

Photo No.8, 9 & 10.

These pictures show a tongue of the polluted sea-water 
approaching Pictou Bar Spit, one of the very beautiful 
beaches in the area.
Photo No.11, 12 & 13.

These pictures again show the dark mass of Kraft Mill 
effluent approaching a beach as well as directly washed 
up on the beach. Note the large masses of foam in 
Photo No.13 and the very dark color of the water.
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Photo No,11, 12 & 13♦ (cont'd)

Thia bench would not, be very inviting Lo tourists or 
local, residents because of the obvious pollution and the 
strong odor.

Photo No.14, 15 & 16.

Photo No.14 shows a beautiful beach covered with the 
black mass of polluted water from Boat Harbour and the 
inevitable ezistance of foam. As the wind increases 
in Intensity so does the quantity o’f foam.

Photo No.15 shows a boat circling in the mass of pollu­
ted water and stirring up a mass of foam. The close 
up view in Photo No. 16 is a striking picture showing 
clearly the demarcation between the Boat Harbour ef­
fluent mass and unpolluted sea water.

Photo No.17, 18 & 19.

These photos clearly show the mass of Boat Harbour 
effluent distributed along the shore-line.
Photo No.20 & 21.

Photo No.20 shows the mass of polluted water washing 
up onto a lovely beach area.
Photo No.21 is a close-up photo of the shore-line water 
taken at Roy Island showing the normal clean sea-water 
with live organisms. This type of water is doubtless 
the rightful heritage of the citizens of Nova Scotia 
and a powerful attraction to the tourist. Needless to 
say, it is also more inviting as a bathing area than the 
beach shown in Photo No.13.

The writer walked along the beach from the Boat 
Harbour exit to Roaring Bull Point and found evidence of 
wood fibers and bark chips washed up on the beaches and 
shore. The heaviest concentration occurred at the Boat 
Harbour exit and gradually diminished as one travelled 
east towards Roaring Bull Point. In the beach area 
between Roaring Bull Point and Evans Point the quanti­
ties of wood fibers and bark chips were intermittent. 
On Roy Island, there was no evidence of wood fibers or 
bark.
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The sand beaches on both sides (East and West) 
of the mouth of Boat Harbour for about mile, showed 
evidence of Pulp Mill Liquor penetration of the sand to 
depths of 3g- to 4 inches in places and as little as 
£ inch. In this case the sand was dark brown to black 
in color in the top layer and light brown to sandy color 
under the dark layers. The lower layer extended for 
several feet in depth and were consistent in color. 
The farther one moved away from Boat Harbour exit the 
less noticeable was the dark coloration of the 3and. 
This phenomena is clearly visible in Photo No.18 at 
the top right hand corner of this picture, just " to 
the right of the wing strut, note a very dark area 
then a light area.

On flying over the area in a light plane to 
take aerial pictures, at 1000 feet altitude there was 
a very nauseating odor of septicity over Boat Harbour. 
This odor was much more pronounced when driving around 
Boat Harbour by car.

The extensive mass of brownish polluted water 
shown in Photo No.8 to No.20 inclusive, is a phenomena 
due, primarily, to the following reasons:
a) The brownish color of the water is due to the 

Lignins and Tannins from the Kraft process at Scott 
Maritimes Mill at Abercrombie Point.

b) Only 45% of these materials are removed by the exis­
ting process in Boat Harbour.

c) If 80 to 90% of the Lignins and Tannins were remo­
ved either at the Pulp Mill or at Boat Harbour 
then this mass of material would not be visible
in the sea.

d) The water emanating from Boat Harbour is fresh 
water containing organic impurities. It's density 
is much lower than sea-water and therefore rather 
than mix, this material tends to float on the sur­
face. There is some mixing at the interface of the 
effluent and the sea-water, but not sufficient to 
disperse this material.
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e) We have found the layer of polluted effluent from 
Boat Harbour to vary in thickness from about 3 feet 
thick to about 1 foot depending on the area measured.

f) The intertidal area on each side of the Boat Har­
bour exit, East and West, for about 1 mile is re­
pugnant and filthy, there is no evidence of normal 
salt water organisms, only the slimy filamentaceous 
growths associated with gross pollution.

The sea must be considered in it's true context 
by all those individuals whose role in our society is 
intended to protect our environment, be they elected 
Government Officials, Civil Servants, Directors of 
Control Agencies, Consulting Engineers, Biologists etc. 
That context is that the sea is an extremely poor 
repository for man-made pollution, be it, Pulp Mill, 
industrial or domestic wastes, since in essence the sea 
acts exactly like a large pond except,that the 
level rises and falls with a determinable frequency. 
The action of winds and tides tend to bring the pollu­
tant back to shore thus contriving to deteriorate 
recreational beaches. The rise and fall of the tides 
not oaly do not effectively disperse the wastes but 
simply keep the wastes moving back and forth. One would 
have to contrive to find a fast moving channel in the 
sea that would carry away the debris, but these channels 
would be so far away from shore that it would be prohibi­
tive in cost to reach them, then with time these channels 
would simply direct the wastes to another locale. The 
one and only answer to this problem is to effectively 
treat the wastes on shore and allow as little wastes 
as possible to get out to sea. Under certain conditions 
small quantities of organic nutrients can be safely 
allowed to enter the sea where they would be of benefi­
cial merit as part of the biological food chain for sea 
organ! Bins.
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REPORT ON PLANKTON COLLECTED EROMPICTOU AND BOAT HARBOURS, N.L.
Examination of plankton collected in the Pictou area on

20 September of this year revealed a heavy infestation of parasites of 
one of the shallow water copepod species, and also considerable numbers of 

a ciliated protozoan of the family Tintinnidae. Since such occurrences in 
the plankton of other areas have been found by other workers to indicate 

harmful environmental influences, a further series of plankton collections 
was made on 7 November, paying particular attention to the Boat Harbour area 
(see Mr, Axelsen’s report for details on collecting).

The plankton was examined immediately after collection, a
Utermtfhl reversed microscope (magnification x 6*?0) having been transported 
from the Marine Sciences Centre lor the purpose, and set up in Mr. George 
Reid’s home at Little Harbour.

Following is a report on the planktonic plants and animals which 
were either dead or in an unhealthy condition just after being collected and 
before the collections were preserved by the addition of formalin; also noted 

are occurrences of any plankton organism not usually found in marine plankton 
communities in shallow coastal waters in the area:

1. A sample taken directly from the pipe carrying the effluent from 

Boat Harbour to the sea contained no living organisms, only a few skeletons 
of one-celled plant life.

2. Samples from the mouth of Boat Harbour, depth of water about 12 feet, 

contained dead or very sluggish cyclopoid copepods, Oithona and Oncaea; the 
diatom Planktoniella was dead, its edges curled; the dinoflagellate Ceratium 
longipes showed only feeble movements in contrast to its usual jerky habit

of swimming; polychaete larvae were moving sluggishly.

3 Samples from outside the Sand Bar, depth about 12 feet, also showed 
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dead cyclopoid copepods. Numbers of the rotifer, Keratella, were present.
This is a very small carnivorous animal of fresh and brackish waters, 

seldom found in marine plankton.

4. The samples taken between McKenzie Head and Powell Point contained 
dead diatoms of the genus Coscinodiscus, the protoplasm shrunken from the 
edges. There was not much diversity of species in this .sample, although 
numbers of the rotifer Keratella were present.

5. Samples from the area between McKenzie Head and Otter Pond contained 
dead larvae of the soft-shelled clam Mya, dead Coscinodiscus, and inert 
cyclopoid copepods. The rotifer Keratella was also present in this sample, 
taken where the water is about 12 feet deep. At the 23 ft. depth off Otter 

Pond, the larval stages of a calanoid copepod Acartia clausii were dead, as 
were the diatoms Coscinodiscus, some of which contained a dark mass foreign to 
the species. The sample taken where the water was greater than 30 ft. in 
depth, also off Otter Pond, contained plankton which had a more healthy 
appearance. At the two latter locations, rotifers were not observed.

6. Outside Powell Point (depth 15 feet) rotifers were present in the 
sample.

?• Outside Chance Harbour, the sample also contained numbers of

rotifers.

8. At Cole Point, the sample revealed sluggishly moving cyclopoid 
copepods, unhealthy looking diatoms and large numbers of the rotifer, Keratella.

9. In all the samples collected, any colour changes in the calanoid 

copepods were noted. Species of Acartia, Centropages and Temora, commonly 
found in shallow coastal waters in the area, were dulled in colour, their 

usual red pigment approaching a dark red-brown. Further away from shore in 

the vicinity of Fairway Bell, the colour change was not so marked. The 
calanoid copepods were feeding, as evidenced by the food visible in the guts, 
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the mass of food having a brighter green colour in the animals found in the 
Fairway samples, and in those from Roy Island,

10. Only one larval fish was found in the samples. A pipe fish about 

three inches long was taken from the area between McKenzie Head and Otter 
Pond; it died soon after being collected.

11. A sample of the top few inches of sand collected below the high 
tide mark at the beach just west of Boat Harbour showed no living organisms, 
only a few empty diatom skeletons and a number of dead Tintinnids.



Discussion

The dead or dying condition of many of the plankton organisms in 

the November 7th collections confirms the indications of polluted waters 

found in the September 20th samples (previous report to Mr. J. Delaney). 
The zooplankton grazes on the diatoms and dinoflagellates and can be expected 
to reflect any catastrophe which affects the phytoplankton. Larval fish iced 

on the cyclopoid copepods because of their small size and high productivity. 

Such species as Oithona have seven generations a year in the Atlantic Ocean. 

Adult pelagic fish such as herring and mackerel depend on the calanoid 

copepods for the bulk of their food.

The adult polychaetes live in the sediments of the sea floor and 
are eaten by demersal fish such as plaice and cod; effects on larval stages 

of polychaetes which are found in the plankton, will ultimately affect the 
food of some of the most important commercial fishes.

Of immediate concern to any coastal area is the damage done to the 
soft-shelled clams, the young stages of which were dead in samples taken 

between McKenzie Head and Otter Pond. Besides providing food for human 
consumption, the clams are important in the diet of fish and of large crusta­

ceans.

The evidence of pollution is easily seen in the terrestrial 
environment of Pictou, in the dark brown effluent pouring from the pipe 
in countless gallons into the sea, in the frightening devastation of the 
trees and vegetation surrounding the lagoon, in the nauseating smell of 
hydrogen sulphide which pervades the countryside. All these catastrophes 

are being accompanied by changes in the marine environment, invisible yet 
to the naked eye, but clearly seen in the plankton when it is compared under 

a high-powered microscope with plankton from unpolluted waters.

11 Novem ber, 1969 Delphine C. MacLellan,

Lecturer, Marine Sciences Centre, 
McGill University.
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POLLUTION STUDY AT PICTOU, N.S.

Introduction

At the request of J. A. Delaney & Associates, the Marine Sciences 

Centre collected zooplankton from two areas off Pictou (see map) on 
20 September, 1969* The analysis of the samples showed signs of pollution 

(cf. Mrs. McLellan’s report). Consequently it was decided to investigate a 
more extensive area and to pay particular attention to the area in the 
vicinity of Boat Harbour.

Sampling

On 7 November 1969* sampling was done (a) in the inshore waters 
extending from Cole Point to Roy Island, and (b) further offshore (see 

accompanying map).

Sampling was carried out with a very fine standard plankton net 

(no. 20 mesh); J 4-minute surface hauls were made. The "live” material was 
looked at immediately after collection.

Observations

The effluent from Boat Harbour was clearly visible along the whole 
coast-line from Logan Point to Evans Point. It was a brown smelly water, with 
foam on the surface, in contrast to the water outside the 5-fathom line, the 

so-called unpolluted water. As the water was much clearer between Evans Point 
and Roy Island, it is likely that the effluent takes a north-easterly course.

There was also a distinct difference between the samples taken close 
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inshore and those taken further out. In the former, no live specimens could 
be seen with the naked eye, in contrast to the latter. A detailed account of 

the microscopic analysis is included in Mrs. McLellan’s report.

Samples of sand taken on the sand bar west of Boat Harbour, below 
the high-water mark, showed no sign of interstitial fauna (animals found 
between sand grains). Only the typical smell of H^S was present.

Boat Harbour was visited. The magnitude of pollution was 
unbelievable. The effluent from the mill has completely ruined what 
must once have been a lovely wooded area. No life at all was detectable; 

it looks like a waste land, black, foamy, stinking of H^S* (Nobody seems 
to be able to 6tay there for more than minutes.) The houses in the vicinity 

of Boat Harbour are all blackened.

The effect of the kraft mill at Pictou has been ’’the subject of 
much controversy” (ref. Dr. M. J. Dunbar: A statement on environmental 

pollution and destruction in Canada. September 1969*) However no one who 
has had the opportunity to get a closer look can consider this a subject of 
controversy any longer: it is a blatant example of what a disastrous effect 
pollution can have on the environment in a very short time. It is on record 

that:
Shell fish from Christie Point to Evans Point have been declared 
unfit for human consumption.

The deteriorating effect on fish food organisms (zooplankton) is 

beginning to show.

The effluent has spoilt the seashore. The beaches are deserted 

in summer: swimming in ’’pure” waste is of course inconceivable.

It must also be borne in mind that the future may see new industries 

grow up and likely contaminate the area still further. That will be one step 

further towards a total destruction of man's environment. In my opinion the

‘r ■
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state of affairs at Pictou amounts to a scandalt and action is urgently 
needed before it is too late.

12 November 1969 Fritz Axelsen
Marine Sciences Centret
McGill University.
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REPORT ON EXAMINATION OF PLANKTON NAJW-r^FRON SI ’TON

AREA, (M J) . ) -- SjTTEI 20th, HM9

Eight samples were taken by Mr. Fritz Axelsen of the 
Marine Sciences Centre, on board the ’’Ambrose Foot” at Stations 
A and B, near Pictoh Harbour and Stations C and D near Meriromish 
Harbour. Collections were made at the surface with a no. 20 mesh 
net (1/2 in.) and at depths of 7-9 m. with a no. 6 mesh net (1/2 - 
4ju). Collecting time was 5 minutes for each tow, starting at 
noon on September 20th, 1969.

Attached is a list of the species or genera of the zoo­
plankton and phytoplankton observed in each sample. No counts 
were made but observations were recorded on what appeared to be 
dominant species and also on any form which might indicate environ­
mental pollution.

A random sub-sample of each collection was scanned using 
a Zeiss binocular microscope (X80) for the no. 6 mesh net collections 
and the Utermahl recedsecf microscope (X6$O) for collections made 
with the fine no. 20 mesh net at stations A and B, samples made with a 
no. 6 net showed a high diversity of species of the genera usually 
found in a temperate water neritic zone in late September. Adult 
male and adult female neritic copepods were dominant with Labidocera, 
Centropages, Temora, Tortanus and Acartia occurring in fair numbers, 
and only one or two Calanus finmarchicus. Calanoid copepod, Parapontella 
brevicomis, found living in algae in shallow water areas (Sars 1903) 
between 5>0° and 59° North latitude was found at all four stations 
and exhibited a high incidence of parasitism.

At Stations C and D, samples made with the no. 6 net showed 
a dominance of very small bivalve larvae ( s l.m.m. in length), as 
well as the calanoid copepods. A larval fish (Gasterosteus sp) 
appeared at Station D. Diversity of zooplankton species was not as 
high at stations C -and D as at A and B.

The sample made at Station A in the fine no. 20 mesh net 
viewed under the high-powered Utermahl microscope was filled with 
debris, the swimming legs of the copepods and other zooplanktons 
(medusae), clogged by bits of inorganic matter. Round black-brown 
globules resembling oil were in the sample. Diversity of species was 
still high consisting of a few nauplii and copepodite states of calanoid 
copepods and dominated by plytoplankton. Associated with the diatoms 
and dinoflagellates were fair numbers of two species of the Family 
Tintinnidae.

.................................................../2
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At Stations C and D, collections with the fine net 
showed many species of phytoplankton but the dominant forms 
were the Tintinnids; at least five species were observed along 
with many individuals of the dinoflagellate genera Ceratium 
and Peridini urn and many genera of diatoras as listed for the 
Gulf of St. Lawrence ly Brunel (1962).

I) ISCIJSS ION

Biomass in all eight samples was high for the short 
collecting time (5 minutes) and diversity of species at all 
stations was also high. Most of the copepods taken with the 
no. 6 net were in adult male or adult female form, many bearing 
spermataphores or ovisacs, proof that the life cycles have pro­
ceeded to maturity. The large numbers of diatoms and dino­
flagellates found in the fine net collections can be expected in 
temperate waters in late September, indication of autumnal bloom 
of phytoplankton (Davidson 193h). However, the high incidence of 
parasitism found in the copepod Parapontella brevicornis at all 
stations and the considerable numbers of several species of 
tintinnids, especially dominant at Stations C and D, are perhaps 
warning signs of deleterious environmental factors. (Olsen and 
Burge ss 196? - p. M.

Dglphine Maclellan
November 1st, 1969
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Sea Pollution Study

Boat Harbour N.S.

Section No. 3

Kraft Paper Mill Waste Treatment in upper Canada.

In order to assess the existing capacity and effi­
ciency of treatment at Boat Harbour to handle the wastes 
from the Scott Maritimes Kraft Mill at Abercrombie Point 
we have carefully selected a Kraft Mill in upper Canada 
having as similar a process as possible to that at Scott 
Marl times, namely:

a) Kraft Chemical Pulping.
b) Digester.
c) Black Liquor Recovery Boiler.
d) Bleachery Plant.
e) Starting operating within last 2 years.
f) Have waste treatment facility.
g) Plant effluent discharge into a high capacity 

receiving stream.

We have been requested by the Mill management 
not to reveal the name or the location of the plant. 
Therefore all future reference to this Kraft Mill will 
be in terms of "Kraft Mill X1,1 however we have permission 
to present the results of their waste treatment process.
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We were afforded complete liberty to examine all 
facets of their operation and we sampled effluents to 
be used for Comparative purposes with the results now being 
achieved at Boat Harbour.

Some addi tional details for ’’Kraft Mill X’’ in 
regard to plant, size and waste treatment facilities 
foJ 1ow:

1) Sketch No.l following, shows the location of sam­
pling points.

2) Nominal plant capacity is rated at 500 tons/day 
but on the day of our visit (Oct 14/69) the actual 
capacity was 775 tons/day.

3) The waste flow from the plant was composed of 
the following:

a) 11,200 G.P.M. High B.O.D. Mill wastes.
b) 2,000 G.I’.M. Alkaline Bleachery wastes.

c) 7»800 G.P.M. Acid Bleachery wastes.

21,000 G.P.M. Total waste flow
(ie 30.0 Million Gallons/Day)

4) The 11,200 G.P.M. high B.O.D. Mill Wastes were 
directed to screens before entering a circular con­
crete settling basin where additional fines were 
removed. This settled water, then entered an aera­
tion lagoon where the detention was calculated to be 
approximately 6 days and then emptied into a Mixing 
Lagoon (See Sketch No.l at end of report)

5) The 2,000 G.P.M. Alkaline Bleachery Waste was sent 
directly into the Mixing Lagoon mentioned in 4) above.

6) The 7,800 G.P.M. Acid Bleachery Waste was passed 
through a small pond filled with crushed limestone 
thence directly into the Mixing Lagoon mentioned 
in 4) above.

7) All three combined streams then passed through a 
small holding pond thence through the effluent line 
and diffuser to the river.
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8) The average daily flow of water in the river ia 
continually measured and on October 14/69 it was 
22,000 cubic feet par second (8,316,000 G.P.M.)

9) The average daily waste flow from "Kraft Mill X" to 
the river was 21,000 G.P.M. (see 3) above. There­
fore the dilution ratio was:

21,000 _ 1________
8,316,000 400

A large diffuser was strategically placed across 
the river, yet 1 mile downstream from the diffuser 
complete homogeneity was not accomplished as 
later tests and calculations proved.

10 a) The following Table No.l (Sect 4-5) is a summary of 
the laboratory analysis carried out on samples taken 
on October 14th 1969, at the sampling stations indi­
cated in Sketch No.l at "Kraft Mill X".

b) The following Table No.2 (Sect 4-6) is a calculated 
summation of the material balance entering and leaving 
the Waste Treatment facility at "Kraft Mill X" 
including the percent removal of the main consti­
tuents .

c) The following Table No.3 (Sect 4 - 7) is a calcu­
lated summation exactly as in (10 b) above for Boat 
Harbour for purposes of comparison.
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In the interest of comparison let us review 
some of the vital statistics at this time, especially 
for the major constituents of;

a) Suspended Solids
b) Lignin etc
c) Biochemical Oxygen Demand (B.O.D.)

PI H<• fur to Tab _N°«<- <v‘' No . 3

A- Boat Harbour

a) Suspended Solids

Entering: ----- 376 lbs/ton pulp
Leaving ; ----- 16 lbs/ton pulp.

% Removal-96

The foregoing indicates that the suspended so­
lids removal is excellent at 96%. But consider that 
this material is actually in fact settling on the bottom 
of both Lagoon No.l and Lagoon No.2. This means that 
the bottom surfaces of both Lagoons are being covered 
by layer upon layer of pulp fines and bark such that it 
destroys the natural benthic organism in the bottom mud 
and these layers will become septic due to natural mi­
crobiological degradation. It is a well recognized fact 
by all persons concerned in this field and by the Pulp 
and Paper Mill owners that it may take innumerable years 
to restore the natural habitat. What is even worse, is 
the deliberate sacrifice of Boat Harbour to a state of 
septicity especially of the bottom sediment. The odor 
of septicity will continue to emlnate from Boat Harbour 
for the foreseeable future unless of course these settle­
able materials are prevented from entering Boat Harbour" 
by recognized methods at the Mill itself where they will 
be recovered and disposed of in a proper manner.
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B - Kraft Mi31 X

a) Suspended Solids

Bn Ler i ng: 180 lbs/ton pulp.

Leaving : 39 Lbs/ton pulp.

% removal - 78

The foregoing is also considered reasonably good 
removal at 78$. The major portion of this removal is 
taking place in the settling basin preceeding aeration. 
The Mill removes this material and burns it along with 
their bark. This system is by far a better approach than 
that practiced at Boat Harbour.

It Is Interesting to note here that there Is almost 
twice the amount of fibers and bark per ton of pulp from 
Scott as compared to "Kraft Mill X1.1 This would seem to 
indicate that either Scott has less equipment available 
to remove this material in the Mill or that our samples 
are not representative for an average day.

A - Boat Harbour

b) Lignins etc

% removal - 45

Entering: ------- — 228 lbs/ton pulp

Leaving : ------- — 124 lbs/ton pillp

These are the materials, the complex lignins, 
tannins, rosin Boaps etc, that cause the water to be dark 
brown in color. It is quite surprising and pleasing 
to note that 45$ of these materials are removed in Boat 
Harbour, no doubt because of the long retention time.
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However in spite of this extremely long detention time 
the color of the water leaving Boat Harbour is still 
very high at 1800 with a lignin content of 250 mg/1 
(see table report No.l) thus causing the obvious pol­
lution of the sea (see photos No.8 to 20). These 
materials have an extremely complex molecular structure 
that is not amenable to bacterjological degredation.
Tlie removal oi 750 or more is readily accomplished by 
chemi <tl merino p re fornb I y at the I'ulp Mill, then allow 
the remaining ;’‘>0 to hr properly treated In an aerated 
Iagoon.

B - "Kraft Mill X”

b) Lignins etc

Entering: ---------- 74 lbs/ton pulp.

Leaving : ---------- 63 lbs/ton pulp.

% removal - 14

The foregoing is considered very minor removal 
of lignin and this is due to the short retention time 
of only 6 days. Even though aeration takes place the 
reduction in lignins are only minor. If however 750 
of the lignins were removed by chemical means at the 
Mill, and then an additional 140 were removed by aera­
tion, the total removal would be in the area of 900 
which would be considered excellent.

Again it is interesting to note that Scott 
produce 228 r74 = 3«1 times more lignin than "Kraft
Mill X" per ton of pulp produced. At this point we 
can only surmise that Scott's recovery system is less 
efficient or that there are more spills of black liquor 
or a combination of both.
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A - Boat Hai’bour

0 ) Biochemical Oxygen Demand_ (B. 0. ,'D. )

Entering: ---------- .100 lbs/ton pulp
Leaving : ---------- 36 lbs/ton pulp

% removal - 64

This is the material in the wastes that exerts 
an oxygen demand and contributes to the septic condi­
tions in Boat Harbour. A 64% reduction is considered 
minimal, this should be in the range of 85 to 95% 
B.O.B. removal.

B - "Kraft Mill X"

c) Biochemical Oxygen Demand (B.O.B.)

Entering: ---------- 78 lbs/ton pulp

Leaving : ---------- 60 lbs/ton pulp

% removal - 23

These results, in spite of the presence of for­
ced aeration, are very poor indeed.

Summary

a) Kraft Mill X is fortunately located on a favora­
ble river course of great capacity and the wastes 
eminating from this Mill are not readily notice­
able in the receiving stream. That is 57 cubic 
feet per second (CFS) is being continually dilu­
ted by 22,000 CFS and in addition the rapid flow 
creates reasonably good diffusion. (Please refer 
to Table No.l, Station No.6 is upstream and Sta­
tion No.7 is downstream.)
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Summary (cont'd)

However, a time will arrive when the regulatory 
agency will demand better quality treatment.

b ) Boa t Harbour It is unfortunate that the i ■ f i 1 u < • r i L 
is al lowed to find iths way into the sea. i'ou 
will rculinu now that the sea is nothing more than 
a large pond with fluctuating Level however, 
drastically subject to the effects of wind and 
tide.

In addition Boat Harbour should not and must not 
be used as a repository for fibers and bark, the 
penalty will be an area of stagnant water which will 
remain septic for innumerable years to come.
The whole area and concept of waste treatment 
at Boat Harbour must be reconsidered so that 
Lagoon No.l could function as a proper treatment 
facility which would have the effect of’ restoring 
the very large? portion of Boat Harbour (Lagoon 
No.2) to a viable balanced biological system that 
would be aesthetic to the surroundings.
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Sea Pollution Study

Boat Harbour N. 3.

Section No.4

Laboratory Studies

Prom the previous dinounsion, it now must seem 
obvious that some method muni. be? found to slier the 
existing method of treat in/'; the wnHteri from Scott 
Maritimes or to modify the? existing design in Boat 
Harbour.

The first most important aspect of this pro­
blem has to do with the lignin (Brownish color orga­
nic material) contained in the wastes from Scott. 
Only 45$ of this material is removed in the treatment 
method at Boat Harbour. Photos No.8 to No.20 indica­
te the deleterious consequences of allowing such an 
effluent to be permitted to be disposed of,in the sea.

The solution to this problem is certainly not 
an extension of the outfall line either one mile or 
several miles out to sea, besides being an expensive 
undertaking, it is also obvious that this material 
would rise to the surface, because of it’s lower den­
sity as it exited, and would then float about the sur­
face as a large mass subject to a return to the shore 
becuase of winds and tides. In addition, the presence 
of deleterious organisms from the septic conditions 
existing in Boat Harbour would still exist and conti­
nue as a serious detriment to the normal fish and 
fauna in the sea.

The second serious aspect, is the deposition of 
pulp fibers and bark on the bottom of Boat Harbour 
as previously discussed.
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The third serious aspect, is the obvious 
overloading of Boat Barbour in spite of it’s si::e 
which results in the whole area of Lagoon No.2 
( 90% of Boat Harbour) being septic, that, is devoid 
of free oxygen. This phenomenon brings about several 
very serious consequences such as:

a) A malodorous atmosphere at Bout Harbour itself 
and over other inhabitatcd areas depending on 
wind condi Lions.

b) The state of septicity, in the presence of a rich 
source of nutrients will breed a wide variety of 
undesirable organisms that are pathogenic (disease 
causative) to man. Therefore , Boat Harbour as
a septic body of water is a potential health 
hazard not only to the people who live in the area 
who may be bitten by insects (which in themselve may 
be carriers of pathogens) since these insects 
use the water of Boat Harbour as a breeding ground, 
but also pathogens are released in the effluent 
to the flea where they in turn Infect other orga­
nisms and eventually they return to man when he 
uses the fish from the sea.

It would be quite useless to consider the for­
ced aeration (by surface aerators or otherwise) of 
Boat Harbour in it’s present design, for several 
reasons:

a) The high content of lignins, fatty acids, alcohols 
etc, which exist in both Lagoons would create such 
a large mass of foam with aeration, that the sur­
face of both Lagoons would be covered to a depth 
of 5 to 10 feet of foam and a good wind would 
disperse this material over the countryside.

b) The bottom layers of deposited materials such as 
wood fibers, bark, moss, water plants etc would 
be forced to the surface by the action of the 
aeration equipment and this condition could seri­
ously hamper, if not seriously damage the surfa­
ce aerators. (This condition has been experien­
ced at many Mills, to their detriment and expense, 
when they used ill prepared lagoons for treatment.)

c
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c) Boat Harbour is not a well designed system to 
handle? the load that js now being sent there, 
and would require extensive modification to make 
.it operate properly as a waste treatment facility.

Tiiorc hoi-o, in view of Lh<k many arguments pre­
sented in the I’o rego.i n/’,, the f i r.s t mandatory objective
i n to endueid th c load from Scott Maritimes as fol

1) Reduce the lignin content of their wastes.

2) Reduce the settleable solids in their wastes.

3) Reduce the Biochemical Oxygen Demand (B.O.D.)
in their wastes.

4) Reduce the Chemi cal Oxygen Demand (C.O.D. ) in 
their wastes.

5) Redesign Boat Harbour as a proper treatment 
facility. (This proposition will be discussed 
further under Section No.6).

Scott Maritimes Ltd officials are no doubt 
aware that they can and should,in order to reduce 
the load, pre-treat their effluent before it is sent 
to Boat Harbour as follows:

’’Use lime added to their General Mill 
effluent and Alkaline Bleachery Wastes 
in the order of 1500 parts per Million 
(ppm) but not to their Acid Bleachery was­
tes.”

We have carried out laboratory scale tests on 
the actual wastes as they are sent to Boat Harbour and 
we present these results as Table No.4 Sect 4-4
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|)n Ij? o I’ t,«•:i Ln :

Table No.4

< >< • |,i.I >< • t• ''.'iid l,i > JO 1,11, 1

Date of samp J. Lag : October 1.3 th, 1009.

From
Scott Maritimes

Pulp Ltd

Raw Wastes 
entering

Boat Harbour

After Treat­
ment with 

1500 ppm of 
lime Removal

Li./<n.in mg/l .1.63 74

Color (A.I’.H.A.) urri Lb 3,700 4-00 85

B.O.I). mg/l 179 57 68

C.O.D. mg/l 1,001 432 57
Suspended Solids mg/l 300 10 97

As the foregoing results show the major portion 
of the elements causing trouble at Boat Harbour would 
be removed at the Scott Maritimes Ltd Mill. The resul­
ting sludge would be disposed of by Scott.

It is only logical that this pre-treatment be 
carried out at the Scott Mill since there would be four 
(4-) built-in beneficial results to the Province and peo­
ple of Nova Scotia:

a) Scott Maritimes have the equipment and facilities
to produce lime on their property. It might be neces­
sary for them to expand these facilities to handle 
the extra requirements for lime, over and above their 
present needs.

b) In order to overcome the problem of stockpiling the 
lime sludge from such a process, Scot t Marl times Ltd 
could readily mix this material with their bark and 
burn both together in their Bark Burning Furnaces.

( For continuation of text see Section 4—8)
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Laboratory Analysis

"Kraft Mill X"

Samp! i ng S tati on n 1 2 ... 3 .. 5 6 7

pH (20° c) 9.6 10.0 2.9. 7.1 6.6 6.9 7.15

Color (A.P.H.A, ) 550 4ooo 170 500 650 35 4o
1) Turbidity mg/1 (SiOz) 68 34 11.5 72 56 1.7 1.J5

Settleable Solids(ml/li 38.0 2.5 0.1 0.1 0.1 Nil Nil

.. Total Solids (mg/1) 1040 2200 1360 790 1030 50 70

Lignin (mg/1) 131 790 106 130 163.8 11.1 13.1

Total Suspended Solids 820 .... 32 ... 52 120 100 4 4

Volatile Suspended Solids 630 32 44 100 100 4

Non Volatile Suspended Solids 190 0 8 20. 0 . 0 0

B.O.D. (mg/1) 238 159 154 158 150 0.88 2.39

C.O.D. (mg/1) 1202 1231 576 562 533, 10.8 21.6

Dissolved Oxygen (mg/1) 2.8 5.4 4.8 0.0 0.0 8.4 9.1
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Table No.2

Calculated > ^uraniati on

n

Test Nate Oct 14/69

Daily Average Flow « 21,000 G.P.M.

Production - 775 tons Pulp/day

Entering treatment
System

Leaving treatment 
System

Removal

lbs/day lbs/ton Pulp lb s/ day Lbs/'ton Pulp %

Total Solids 380,000 492 310,000 402 18

Total Suspended 
Solids

140,000 180 30,000 39 78

Dissolved Lignin 57,000 74 ’ 49,000 63 14

B.O.D. 60,000 78 46,000 60 23

C.O.D. 294,000 380 164,000 212 44
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T.ABLK No. 3

Ca l eu I a I.I'd iiinnin 1 i on

Hout Harb on i? N.S.

Teat Date June 25/69

Daily Average Flow = 18,000 G.P.M.

Production - 500 tons Pulp/day

En ters ng Boat Harbour Catering the sen from
BonL Harbour

Henio vo 1
from 1 , t paper Co .

1 b s/day Lbs/ton Pulp lbs/day lbs/ton Pulp

Total Solids 560,000 1120 370,000 740 34

Total Suspended 
Solids

188,000 376 8,000 16 96

■piBSolved Lignins 1.14,000 228 62,000 124 45

B.O.I). 50,000 100 18,000 36 64

C • 0 • D. 250,000 500 112,000 224 55
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e) Since Seo L1 Ma ci Li mm nr doubt operate a well 
run pulp and paper Mi II i I would be in their inte- 
reiil, to prevent exeoasi v«' wastes and upillage in 
order to keep the lime requireme n La to lx minimum, 
oinee thin would a Lao reault in reduced operating 
costs, thus an incentive to them to keep their 
wastes to a minimum.

d) Most important of all, the B.O.D. load to Boat 
Harbour would be reduced by 68% together with 
reduction of lignin and color of 7? and 85% 
respectively and the important reduction of set­
tleable solids (wood fibers and bark) by 97%* 
Thia would permit the restoration of Boat Harbour 
and in addition make it feasible to re-design 
Boat Harbour* to take n I L oP the domestic* wastes 
from all of the inun I c fpa I I L i <*h in tire Immediate 
area as we | I ari the industrial wastes.

In order to justify the foregoing recommen­
dations for " Pr-e-Treatment" with lime by Scott 
Maritimes Ltd we present the following:

a) We enclose a copy of an article "How Interstate 
Paper Lowers Color and B.O.D. in Kraft Mill Was­
tes^ from the Paper Trade Journal August 4th 1969. 
In this case the State of Georgia required In­
terstate Paper not to exceed:

B.O.D. 10 ppm
Suspended Solids 10 ppm
Color 30 (A.P.H.A.) units.

b) The costs to Scott Maritimes Ltd for the addition 
of 1500 ppm of lime to their highly colored streams 
is calculated as follows:

We estimate that the effluent flow from Scott 
not including their Acid Bleachery Wastes, is appro - 
imately 15 Million Gallons per day (M.G.D.imperial) 
out of a total flow of about 24 M.G.D.
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A I. a fet'd ru Le u f

1500 x .10 
106

J.SOO ppiri, th L j wouJd
X X IQ6

2000

require:

- 112.5 tons.’’day

Direct costs for Lime

Indirect Lnbour
Direct Labour
Maintenance
Fuel
Power
Office, Laboratory, etc

Per ton of Lime

0.1'3
0.70
0.32
2.85
0.31
0.03

Total $4.3^

Brought forward
Rock, trucking and crushing

Total

$4.34/ton of lime
$3.00/ton of lime

$7.34/ton of lime

Daily operating coBts

112.5 tons x S7.32! = $825.75/day

Costs per ton of pulp produced
(Assume production capacity = 500 tons/day)

825,75
500

$1.65/ton pulp produced
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We have not taken into consideration the amor­
tization of the lime kiln, rock crushers, sedimenta­
tion basins, feeders etc, since these costs rightfully 
belong to the capitalization of a Mi’ll. Since a 500 ton 
per day Mill may cost $50,000,000 to build in one loca­
lity Hie costs could bo ±10% in some other locality. 
Nonetheless the direct ronin to fcott Maritimes wimld 
be $1.65/ton (H‘ pulp produced, which Is a smai1 price to 
pay in as much as they receive their raw water at mini­
mal costs and discharge their wastes to publicly owned 
property at an extremely nominal coots compared to their 
fellow competitors in other Provinces of Canada.

We believe and are firmly convinced that Ccott 
Maritimes will be as anxious as are all of our fellow 
Canadians to exert every effort to reduce to a minimum 
the pollution of our environment.

We have searched the literature and have made 
many inquiries in regard to Pulp Mill Waste Treatment 
practice and wo have found no other solution that could 
be applied to do such a good job as lime treatment, 
because of the inherent nature of the sea, especially 
off Boat Harbour, Pulp Mill effluent can not and should 
not be indiscriminately allowed to be dumped without 
adequate and acceptable treatment.

We would ask the reader to please refer to the 
end of this report for indisputable photographic eviden­
ce of the effects and results of lime treatment of the 
Scott Maritimes Pulp Wastes. These tests were carried out 
on actual samples of waste water as it entered Boat Har­
bour.

Photo No.22

Shows 3 beakers each with 1000 cc’s of wastes. Please 
refer to Table No.4, the following laboratory analysis 
were made on these samples:

Lignin - 635 mg/l
Color - 2700 (A.P.H.A.) units
B. O.D. - 179 mg/l
C. O.D. - . 1001 mg/l
Suspended Solids - 300 mg/l
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Photo No.23

A continuation of Photo No.22 each lime had been added 
as follows:

No.l Beaker (left) - 1000 ppm

No. 2 Beaker (con ter) - 1.750 ppm

No.3 Beaker (right) - 2500 ppm

The lime had been mixed rapidly for 3 minutes, then slow­
ly for 8 minutes. After 2 minutes of no-stirring the pic­
ture was taken to show the rapidity of settling.

Photo No. 2.4

A con t. i nun Li on of I’hoto No.23 lifter a total of 10 minu­
tes for tie tiling, note the excellent settling characte­
ristics, the clarity and removal of the color, note also 
the small volume of sludge at the bottom of the beakers.

Photo No.25

For the sake of comparison, we have added Beaker No.^ 
which is the untreated waste sample to show the diffe­
rence. We used Beaker No.2 for laboratory analysis and 
found the following:

Li gnin - 163 mg/ J 74/ removal

Color - ^00 A.P.H.A. 85% removal

B. 0. D. - 57 mg/1 68% removal

C. 0. D. - 432 mg/1 57% removal

Suspended Solids - 10 mg/1 97% removal
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photo No,/?6

We experimented with Itie foamln/; chnrac tor 1 s ti eg of Lhe 
treated and untreated wanton to determine the extent 
of foam build up after a period of 3 to minutes of r:i- 
pld agitation with a. gl’inn stirring rod.

You will note that the treated sample has very little 
foam but the untreated sample actually overflowed over 
the sides of the beaker and we were required to stop.

This would indicate that to attempt to aerate the contents 
of Boat Harbour as it now exists would create a very 
serious foam problem and conclusion is that it is impera­
tive to lime treat the Scott foaming elements.

Photo No. 2 7

This photograph shows wood fibers mixed with some sea­
weed found along the beaches near Mackenzie Head.
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Modifications at Scott Maritimes Ltd,

As previously stated in Section NoJi, Scott 
Maritimes would obviously bo required to increase their 
lime production facilities, Msi.de from that., Leoti, 
would be required, to instal l adequate settling basins 
for the removal of the lime slurry. 1 t might be added 
here, that the lime slurry decants rather rapidly and 
the sludge is not at all voluminous.

In order to protect the future modified Boat 
Harbour Treatment .Facility it would be good practice for 
Scott to install a proper holding pond to take:

a) Liquor spills

b) Burnt cooks

c) Holding area, during shut-down of the evaporators.

d) Other emergencies

It is inconcievable that Scott Paper would waste 
Black Liquor direct to Boat Harbour but we wonder what 
precaution the Nova Scotia Water Authority have taken to 
prevent such an occurrence. We also suggest that a 
Recording Spectrophotometer be installed on a sample 
line after the lime settling basins, in order to mo­
nitor the effluent for lignin content. We have found 
by experience that most firms are rather careless when 
it involves the quality of their wastes unless there 
is an incentive to do so.

Msi.de
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The incentive would be to live within the limits that 
must be set by the Nova Scotia Water Authority.

The effluent from the lime settling basins would 
be mixed with the Acid Bleachery Wastes and the combi­
ned stream sent to Boat Harbour for further biological 
treatmen t.

The wastes from the new Canso-Chemicals Ltd 
plant could lx» added as welI as those from the proponod 
Michelin Tiro Co. provid i ng that eur/i were acceptable 
and amenable to biological treatment.

There Is no doubt that Scott Maritimes Ltd 
would be required to co-operate fully with the Nova 
Scotia Government and Nova Scotia Water Authority to 
modify their equipment and processes in order to accom­
plish the desired level of treatment and to install moni­
toring equipment on their waste lines, that would insure 
that the wastes which they will be sending to Boat Harbour 
will be acceptable to the re-designed process at Boat 
Harbour.

We feel that it would be appropriate? for Scott 
to re-examine their water consumption with a view towards 
decreasing theix- treatment costs. This would of course 
be in their interest and would also act as an incentive 
for them to be as frugal as their processes will permit.

We have not given calculations on equipment 
costs, amortization etc, since we feel Scott Maritimes 
Ltd would be in better position to determine if they could 
up-grade their lime handling or if a new kiln would be 
required. We wish to state again that the cost for lime 
treatment of $1.65/ton of pulp produced which we presen­
ted previously represents the costs of lime only. The 
nature of the equipment costs and amortization can best 
be supplied by Scott.
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iea Pollution Study

Bon t. I la rbou r N. S.

Section No.6

Boat Harbour Process Modifications

BocnuHc it i a vi Lal L<> take I tinned in to steps to 
reduce and eventually to completely eliminate the grnni.'i 
pollution of Lite aca which ia now pouring out of Boat 
Harbour, the first and most effective step will be the 
installation of pre-treatment at Scott Maritimes Pulp Ltd. 
(As outlined in Section No.^- and No.5). The realization 
of this preventive measure will have a pronounced effect 
on existing conditions in Boat Harbour by:

a) Reducing the color, lignin and B.O.D. to a value 
that will help Boat Harbour to recover, thus reduce 
the septicity and make the effluent more acceptable, 
less noticiable and damaging for the time being until 
a complete re-design can be put into effect.

b) Permit the re-design of Boat Harbour in teims of a 
new and functional approach that would benefit the 
whole region including all of the adjacent municipali­
ties and existing industries.

In order to realize the foregoing approach, 
it is important to review the present status of Boat 
Harbour, it's enormous overloading and a review of the 
modifications that would be required to make it an effec­
tive system to adequately handle all of the regional 
municipal wastes as well as the industrial wastes. 
The only reasonable engineering approach to a regional 
waste treatment problem of the magnitude encountend for 
the entire region is a Central Waste Treatment Pacility 
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that will be properly operated by know!edgeable people 
who will Insure efficient and effective results instead 
of having a half dozen or more individually operated' 
plants poorly or J noffee lively operated.

Our arguments and Justifications for our approaeh 
may bo summar i :;rd as f’o I 1 ows :

No. I The original concept of Hout harbour as a non­
aerated lagoon is so completely inadequate that it 
defies the imagination that it could have been con­
ceived as a solution to treat the wastes from Scott 
Maritimes Pulp Ltd. The manner in which the effluent 
from Boat Harbour is allowed to enter the sea is 
strikingly inept. Boat Harbour is now a vast 
source of pollution covering large expanses of the 
sea and beaches, it is a public health hazard, it is 
septic and malodorous and for these reasons it’s 
existence as a treatment facility should be serious­
ly re-considered by the Government of Nova licotia.

No.2 Prom Table No.l, it will be no ted that approxima­
tely 50,000 lbs of B.O.l). per day enter Boat Har­
bour from IJcott Maritimes Bul.p Ltd.

This load is equivalent to a theoretical population 
of:

295,000 persons

If Scott Maritimes treated their wastes with lime 
as recommended this load would be reduced to:

135,000 persons

This is a reduction of nearly 50‘o or:

160,000 persons

No.3 In this case, why not then use Boat Harbour as a 
treatment facility for all of the adjacent munici­
palities as well as the local industries. This 
concept would seem proper since Boat Harbour is 
publicly owned property and why not use it to it’s 
full potential, if properly designed.
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No. 4 II in our ooncrpl Ih.ul to ricconipl inii thr l.'urr/’o itif 
and at the same time to discharge and diffuse ade­
quately the relatively large quantities of fresh 
water which inevitably must go out to sea, it will 
require considerable re-design at Boat Harbour . 
There is a special problem at Boat Harbour and that 
is, the proper and adequate dispersion of the fresh 
water effluent from Boat Harbour with the salt 
water of the sea. This is a phenomena that requi­
res turbulence and mixing of both the fresh and salt 
waters under conditions favorable to nature and 
preferably at mini.mum costs.

No.') It- is our intention to oiilline the me Iliads by which 
the foregoing concepts may be rea I i red and the bene­
fits that would accrue, as follows:

We are assuming that Pre-Treatment of the Scott 
Maritimes Waste discharge would be in operation 
then:

a) The raw domestic wastes from all adjacent muni­
cipalities would be collected and pumped to Boat 
Harbour.'.

b) These domestic wastes would be treated to remove 
gross solids by Primary Settling before mixing 
with the Industrial wastes from Scott, Canso 
Chemical and Michelin Tire Co.

c) The mixed wastes would then be treated in two 
Aeration Basins for biological reduction of 
the wastes.

d) Pinal settling of the waste sludge would take 
place in specially designed settling basins. 
Some of the settled sludge would be recycled 
to the raw wastes entering the aeration basins 
thus increasing the efficiency.

e) The effluent from the settling basins would pass 
through a zone of moderate Re-Aeration between 
Lagoon No.l and Lagoon No.2 in order to maintain 
a desirable oxygen level and to promote the 
growth of zooplankton such as Flagellates, Cilia- 
tes and other forms.
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f ' The cffJwct From tuu iie-Aera Lion Basin woul d 
f .1 ow into Bo. 2 wl.ii ch would comprise abouc
90f of the urea of Boat Harbour and in this 
area, selected varieties of fish would be intro­
duced to feed on the rich source of zoo plank Lon. 
Thus a balanced biological system would be esta- 
b I. inbed In the whole area, of bagoon ho. 2 equi- 
vu/b rit Ln Lha L bound in naLural Fresh water lakes. 
By the* Lime that the water would reach the exit 
ob Layonii No.,’ the animals and Fish wou I d be 
expen I.rd Lo bo healthy and normal in every 
i’o a • e L.

g) The outlet from boat Harbour would not go by the 
‘present route where completely inadequate dis­
persion is the general rule between the fresh and 
salt water. Instead we would recommend a route 
(see sketch No.l) that would take the effluent 
via a pipe line, and by .gravity, under Pictou 
Bar Spit and discharge by diffuser into the nar­
row entrance to Pictou Harbour. There are several 
reasons for this choice:

1) The water quality emi rating from Boat Har­
bour under this plan would be considered safe, 
colorless and of no danger to other aquatic 
fife.

2) The main choice for the dispersion of the 
effluent at this point is to simulate the con­
ditions that nature intended where the East, 
Middle, and West Rivers meet and mix with the 
sea and where the turbulence and mixing would 
be at a maximum.

h) The sludge from the Primary Settling Basins would 
be directed to Sludge Thickeners as would be the 
excess activated sludge. Both these materials 
would then be introduced to Anaerobic Pigestefs 
for final treatment. The digested sludge would
be dewatered and given to farmers, stockpiled 
or buried.

i) The Town of Pictou, because of it’s geographi­
cal location would be required to carry out 
primary clarification within it’s municipal limits 
then pump the settled water via the Causeway
to the Transfer Pump Station at Scott Maritimes 
for mixing with their Pre-Treatment effluent, and 
final transfer via the underwater line under the 
East River to Boat Harbour.
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i r - ■ ( ' ( i i ■ ’ \ . d i »i g 1. h t1;' t • w: is tar eon ! a ; re d no

< • a ; -' 111: l h ' i ■ ; : i . C ! : ,U t Weu 1 d damage er des i roy

i H L i C I ‘- Vr.r •. I i sins in LJie Aura tion bashns and
i./ij. the i i w' i.O HO s were amenable to bio Luglcal

borne w.:. ; L eonslder the foregoing treatment to be 
complex and no doubt will voice their object!one. bur 
de tense i s si mpLj:

a) The total. volume of the waste Chows from all regional 
sources under study us of I o()o, yq j .< anti ma tod .-it 
a.bou L:

!•' * uW - ' J * 1 u *1 11<; 1 * *V QM. G . J>. )

i’.O.l). i'a; . population = 180,0^0 persona.

If we project over the next 20 years, a 100/ 
increase in production for dcott and about 100/ increase 
in population, then by 1989/90 the estimate would be:

Flow = 55 Million Cals/day (Fl.G.L. )

B.O.i). Eq. population =» 340,000 peraona.

Note 1) (The B.0.1). Eq. Population means that the wastes 
from all sources including municipal and indus­
trial would be equivalent to the figure given in 
terms of population.)

Note 2) (The above calculations have taken into conside­
ration that scott Maritimes Ltd, pre-treat their 
wastes with lime for a B.O.P. removal of 68/ 
on all their wastes except the Acid Bleachery 
wastes.)
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To banc le the Irurge volume and the eqv.i vnlon t ropu-
a a. tion i ..r;nitude shown above requires a ur
pe >.’ly d< ‘yard .■•.■v'nr.i system that would ream a
WU: ' ■. a, m 1 n : wills; by strict control 'n a. Teu:-r,al
Tnon tin . 1 H an 1, (.ox rated by q;. la.' i 1 i od re oso is ah

1 W-H ! (I - : ■ ■ ■.-1 : ■ t.o a :: la. L 1 L i r. i1 a r m< • n • - • •< 'ib 'm
m i i .* i v ♦ ’ ' : ai e a 1 • ■ w»1 1 1 ■ > p < • r a J • •d | > i a 11 I loan a - \ • n I !
ma 1 1 ' ■ r . > 1 ar i ' :; • rich r o (] a i r i r: V op.Ta 1. , 1 i g a • • r so r j |( ♦

d) Bout harbour, us it Ls now 
1nudequato and as Limo and 
gross, i 1‘ not re-designed, 
to those who conceived, it.

designed, is completely 
population equivalent pro 
it will, become a shrine
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C> Landards in_ ot/her ITov i nno.n

Tim only pr>’vinc»' in Canada from which wi' wc.i/c 
n.hlo l.o oblairi moo i I i I,.»r\y d i cec I, i v i::; ITr I’ulp and I rtp<’i' 
Ni I I wa!ib,:i wa:i from Lho frovinco of Ontario. h'c Pii(‘h»:i" 
a copy of Lhouc d i n L i vc;j an an addendum Lo Lh i s crpoi’L 
bat for 'the sake of bruvi Ly we wi I L si Le some of the com­
ments and limits taken out of context:

No.l "On water receiving effluents from Kraft Mills, 
the Ontario Water Resources Commission carries out 
thershold odor studies. Also, taste panels con­
duct tests on the flesh of fish which are indige­
nous to the area. The tainting of fish flesh by 
Kraft Mill Offluents i.s well established in Ontario 
and there arc numerous instances where commercial 
fish in/: catches have been rejected mi unmarketab Ie".

No. 2 "It is fair Lo say that most Kills in Ontario 
can not achieve 50 mg/l (for total suspended solids) 
in the effluent strictly through in-plant control. 
Even if this was achieved, we contend that there 
should be a buffer of some sort between the Mill 
and the River. This approach stems from the inevi­
table frequency of batch dumps, accidents and spills 
of materials."

No.3 "Over and above the minimum D.O. (Dissolved Oxygen) 
requirement, one of the objection of the O.T.il.C. 
for receiving walers has been that B.O.D. should 
no L exceed ing/ 1. after initial dilution."
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No.^ ’’Remarks so far have centred around rivers as recei­
ving watercoucse3. rihe problem is different when 
a lake is Inwived. The application of an assimi­
lation model and interpretation of the term ”ini­
tial dilution” becomes more complex.”

No, 5 ’’Color oar present problems, treatment for color 
removal, may b<* necessary. however, the most im­
portant aspect of color is that of aesthetic pollu­
tion. The public will always relate colored 
discharges or colored receiving streams to gross 
pollution and this factor cannot be overlooked.”

No.6 ’’Lignins and tannins constitute a potential source 
of monohydric phenols which could result in 
taste problems in downstream water supplies due to 
the formation of chlorophenols where chlorination is 
practised.”

Tn the near future with the advent of pollution 
control legislation by the Federal Government, the allow­
able limits for pollution into rivers and the sea will beco­
me even more strigent than those of the Province of On­
tario. It would seem to us that a review of the situation 
at Scott Maritimes by their officials would not only be 
appropriate but mandatory in the light of future legisla­
tion but in terms of saving our environment from further 
careless and wanton pollution.
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Sea 1 dilution „tudy

Boat harbour N,S.

Section No,8

Conclusions and Recommendations

It seems to us that the case has been clearly 
established that gross and continuing pollution of the sea 
off Boat Harbour is a fact and has been, since the start 
of operations by Scott Maritimes Pulp Ltd in the fall of 
1967.

We believe that it is now appropriate for the Nova 
Scotia Government to take action in close collaboration 
•with Scott Maritimes to stop this social injustice. 
Since agreements exist between the Nova Scotia Government 
and Scott Maritimes to treat Scott’s wastes in Boat Har­
bour, we believe that Scott will realize the total ineffi­
ciency of Boat Harbour to treat their wastes with the pre­
sent design and hopefully they will co-operate willingly 
to rectify the situation by pre-treatment of their wastes.

We do not believe that Scott Maritimes can justi­
fiably pass off this problem to the Nova Scotia Government 
simply because of previous agreements, without an effort 
on their part despite the capital expenditure that this 
will entail. It might be appropriate to point out that 
whereas the 500 ton/day Mill at Abercrombie Point cost in 
the region of .$50,000,000.00 a similar Mill built in upper 
Canada cost over $70,000,000.00 for the same capacity.

It might also be appropriate to point out that 
any anticipated increase in production by Scott Maritimes 
will worsen the local pollution problem to a considerable 
degree and thus result in sufficient public indignation 
that could result in a legal injunction being taken to 
stop all pollution, forcing the closure of their Mill.
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We recommend that an engineering study be made to 
determine the feasibility of treating all of the regional 
•wastes (domestic and industrial) in a re-designed Boat 
Harbour facility.

V/e are enclosing as an addendum to this report 
a report by the "Canadian Society of Zoologists" dated 
September 19^9 on "A Statement on Environmental Pollution 
and Destruction in Canada".

We think that if the readers of our report will 
take the time to read the contents of the attached report 
sited above, a far greater concern will be forthcoming 
as it relates to the control of existing pollution and 
the prevention of further pollution of the environment.

In closing this report we wish to quote a prominent
Ecologist as follows:

Dr. Paul Ehrlich

Ecologist

California U.S.A.

"It is unfortunate that the results of the destruc­
tion of the environment takes so long to become visible 
in a population.

We already have people dying of air pollution but 
they are usually written off' because the people are old 
or already sick.

Nothing short of a major world disaster will con­
vince people that the environment is in serious trouble.
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INTERSTATE RICEBORO MILL is seen in view across the 700-acre secondary treatment pond. Wild birds shown in picture flew 
in on their own and have lived on the pond ever since. Fish also live in the pond, which is part of the mill's comprehensive 
waste treatment system.

How Interstate Paper lowers color 
and BOD in kraft mill wastes
Paper industry’s first plant-scale effluent color re­
moval process completes a year of successful opera­
tion at Riceboro, Ga., linerboard mill.
Joe H. Olin, Associate Editor

FLOW DIAGRAM indicates typical operation of the waste treatment system in simple 
fled form.

When Interstate Paper Corp.’s 400- 
tons-per-day unbleached kraft liner­
hoard mill started up at Riceboro. 
Ga... in the spring of 1968, a new. 
experimental waste treatment process 
was part of the plant. Now that the 
mill has been in full operation for 
more than a year, and the waste 
treatment process is successfully per­
forming the functions for which it was 
designed, it seems appropriate to take 
a closer look at this unique process 
and how it works to produce a plant 
effluent from which most of the color 
as well as most of the BOD is re­
moved.

Design challenge
Interstate Container Corp., a major 

corrugated box producer in the 
northeastern states, formed Interstate 
Paper to supply its linerboard re­
quirements. The Riceboro mill was 
located on a 1.900 acre site border­
ing Riceboro Creek, 32 miles south of 
Savannah, Ga.

In approving the construction per­
mit for the mill, after a proposal for 
color removal treatment of effluent 
was accepted, the Georgia Water 
Quality Control Board set the fol-
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.lowing limitations on waste discharg­
ed from the mill:

1. Waste discharge not to exceed 
10 million gallons per day.

2. I'llluent BOI) not to exceed KOO 
pounds per day.

3. Suspended solids not to exceed 
10 p.p.m.

4. Color not to exceed 30 color 
units.

This was the first time that the 
color of the effluent, as well as the 
biochemical oxygen demand (BOD), 
had been used by a state water quali­
ty control board to define the treat­
ment required before discharge into 
a stream.

Design of the waste treatment plant 
was a cooperative venture of Inter­
state Paper and Rust Engineering Co., 
designers and builders of the mill. 
William J. Veross, Interstate Paper 
general manager, and James Vanv 
vakias of Rust Engineering worked 
together to solve the problems. Rust 
Engineering rose to the challenge 
and designed a process to meet the 
requirements of both Interstate Paper 
and the state of Georgia.

Research and laboratory studies 
based on a series of “jar tests'* of 
effluents obtained from five typical 
kraft pulp and paper mills were so 
convincing that Rust and Interstate 
eliminated the pilot plant stage in the 
interests of time. The process was suc­
cessfully converted from laboratory 
scale directly into a full-size produc­
tion unit.

Because of the unique nature of the 
color removal process and the indus­
trywide interest in its application, the 
Riceboro mill system was selected by 
FWPCA as a demonstration plant, 
and Interstate Paper received a re­
search and development grant of 
$466,895 to help defray the develop­
ment and demonstration costs of the 
new color removal process.

Process details
The mill's effluent system includes 

both primary and secondary treat­
ment. The industry's first full-scale 
color removal system is included as 
part of the treatment facilities.

The waste treatment system begins 
at a common sump to which all pro­
cess wastes from the kraft pulp and 
linerboard mill flow by gravity. The 
mill effluent is screened before enter­
ing the sump. Three Hazleton vertical 
lift pumps (12-inch BN-OI Type VS) 
raise the effluent to the level of the 
primary treatment and color removal 
facilities. These pumps are rated at 
3,500 g.p.m. against a 60 foot head 
and are capable of pumping as much

AERIAL VIEW shows paper machine building al h it. power lioioic in center and 
primary clarifier at right. I win 20-aere sludge lagoon \ are in center foreground, and 
edge of 700-ucre secondary treatment pond t\ at left in foreground.

as 6,500 g.p.m. each. Two of the 
pumps can handle the peak load of 
effluent in the sump; the third pump 
serves as an emergency spare.

In the waste treatment process 
calcined lime, CaO, is slaked with 
evaporator condensate in a Dorr- 
Oliver slaker to form a calcium hy­
droxide, Ca (OH)2, slurry of about 
15 per cent concentration, which is 
stored in the lime slurry tank. Slaked 
lime is injected into the waste ef­
fluent through a 24-inch diameter 
Mixco in-line mixer. Lime slurry ad­
dition is proportional to the waste 
flow. Thoroughly mixed waste efflu­
ent and lime slurry go into the 45- 
foot diameter flocculation tank.
POLLUTION CONTROL DIRECTOR, 
Charles L. Davis, Jr., explains operation 
of part of the mi IPs waste treatment 
system.^

WASTE SUMP receives all process wattes from kraft pulp and linerhoard mill.
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VERTICAL LIFT FUMES keep process wastes flowing through the treatment system.

MEASUREMENT AND CONTROL <»/ waste flow to treatment system are handled 
by flowmeter (right) and automatic control valve (left) in process waste line going to 
floc mix tank.

The flocculation tank provides 
about 75 minutes retention time at a 
flow rate of five million gallons per 
day. A Chemineer 96-inch diameter, 
turbine-type mixer keeps the floc in 
suspension as the slaked lime com­
bines with the color bodies in the 
waste effluent. The suspension flows 
by gravity into the clarifier.

In the 200-foot diameter, heavy 
duty Eimco clarifier, which has a 
center depth of 15 feet, the floc from 
the color removal process settles out 
along with the fiber and other solids 
discharged in the mill waste. Both 
the sludge, which is moved to the

<CAUSTIC!7JNU AREA is the hsca- 
lion for lime storage silos and the \laker 
(foreground).

center of the clarifier by mechanical 
rakes, and the scum, which is skim­
med from the surface, arc removed 
by Moy no pumps. At present the 
sludge is pumped to one of two 20- 
acre lagoons for storage. These basins 
are about ten feet deep, providing a 
total of 400 acre-feet of storage ca­
pacity. equivalent to about five years 
of sludge accumulations at current op­
erating rates. Future plans, however, 
call for the development of a lime 
recovery process in which the lime- 
organic sludge will be dewatered and 
reburned in a lime kiln.

The clarified ami decolorized ef­
fluent from the primary treatment 
overflows the launder of the clarifier 
and flows by gravity through a 3000- 
foot, 36-inch diameter pipeline to a 
natural stabilization basin. Provisions 
have been made to divert the plant 
effluent into either of the two sludge 
lagoons if the clarifier should be out 
of service for any reason. This would 
prevent solids from getting into the 
stabilization basin.

This oxidation basin has an aver­
age depth of 4.5 feet and covers an 
area of about 700 acres. It provides a 
minimum of 90 days retention (not 
including rainfall or evaporation and 
seepage losses) and can provide as 
much as 180 days retention at a five 
million gallons per day effluent dis­
charge rate. Five finger dikes are used 
as internal baffles to prevent short— 
circuiting of the flow pattern through 
the basin and to help break up wave 
action which could damage the earth 
dikes around the basin.

Final treatment step in the system 
is carried out in an aeration basin 
where the effluent is mechanically ox­
ygenated prior to its discharge into 
Riceboro Creek. A 75 h.p. Mixco 
float-mounted aerator is used for this 
purpose. Discharge from the system 
is controlled according to the prevail­
ing conditions in Riceboro Creek, the 
receiving stream. Flow controls on 
the discharge are by Bailey Meter Co.

Tank construction for the waste 
treatment process is by General 
American Transportation Co.; in­
strumentation is by Foxboro Co.; and 
auxiliary pumps were supplied by 
Goulds Pumps, Inc.

Operating result*
Final design of the waste treat­

ment process was based on a waste 
flow of ten million gallons per day 
and BOD load of 14,000 pounds per 
day. In operation the process incor­
porates waste flocculation with lime, 
removal of lime sludge and other 
settlcable solids, natural stabilization 
and mechanical aeration followed by 
a controlled discharge.

According to Charles L. Davis, 
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Jr., pollution control director for In­
terstate Paper, in a report presented 
to the Sixth TAPPI Water and Air 
Conference, the actual waste flow to 
the. treatment process averaged about 
6.5 million gallons duly dining the 
first year’s operation. 'Ibis represents 
about 71 per cent of the total mill 
discharge, and the waste flow for 
treatment is further reduced to about 
five million gallons per day by the 
completion of surface drainage facili­
ties for certain waste flow's which do 
not require treatment. The normal 
range of color in the w'aMe eflluent 
pumped is from b()() to 800 p.p.m. 
The treatment process is successful in 
removing 90 to 95 per cent of this 
color. The process also reduces the 
total BOD in the eflluent by at least 
90 to 95 per cent and removes vir­
tually all of the setlleable solids. The 
limitations on color and HOD im­
posed by the Georgia Water Quality 
Control Board can be met, in that 
paper mill contaminants can be re­
moved from the waste eflluent to the 
required level.

Average lime usage is only 37 tons 
per day (as 90 per cent CaO), or 
1,650 p.p.m. as calcium hydroxide. 
Both a high degree of treatment and 
a relatively consistent color reduc­
tion are obtained at this relatively 
low level of lime feed. Mr. Davis 
points to the instrumentation which 
maintains consistent control of lime 
feed as the key to this operational 
success. By proportionally controlling 
the slaked lime injection based on 
the flow of the waste eflluent io the 
flocculation tank, the process is able 
to successfully handle the wide varia­
tions experienced in amount and 
color of the effluent.

Minor modifications
After the start-up of the chemical 

color removal system, several minor 
changes in design were made to im­
prove the operation of the process.

The in-line mixer and the agitator 
and discharge on the floc mix tank 
were modified.

A back flush system was added to 
the primary clarifier, and a return 
flow of the supernatant water from 
the sludge ponds to the process waste 
sump was installed.

A fifth finger dike was added to the 
original oxidation basin design to im­
prove the flow pattern. At the outlet 
end of the natural stabilization pond, 
the aerator basin w'as paved to pre­
vent erosion and the pick-up of clay 
particles.

Minor alterations in process in­
strumentation were also made.

Treatment costs
The total capital investment in

waste treatment facilities at the Rice­
boro mill is about $2.5 million, rep­
resenting ten per cent of the total 
mill cost. Construction cost of the 
color removal process plant is estimat­
ed at $454,100, including plans, spe­
cifications and construction supervi­
sion. Site cost and preparation were 
an estimated $27,500. Estimated 
costs of chemicals, power and labor 
for the first year add up to $269,000; 
and other costs including administra­

Ai.RA i'OR is the last step in the treatment prtness before wtihr is released t<* Rice 
ln>ro ('reek. It is al ihi end of the secondary treatment pond.

tion, contingencies and post-construc­
tion studies and reports are estimated 
at $133,100. The total first year cost 
comes to $883,700. Assuming a 
straight-line, ten-ycar depreciation for 
the equipment and annual production 
of 140.000 tons of linerboard, Mr. 
Davis has placed the total cost of the 
lime color removal system at $3.19 
per ton ot production tor the first year 
of operation System performance has 
been called "a remarkable job.”
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MILL CAPACITY- 775 tons /day
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