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SUMMARY 

1. This report contuins a brief account of the formation and 
major activities of the Androscoggin River Technical Com­
mittee. 

2. The legal history and the control procedurc11 are reviewed. 

:t The outstanding accomplishment11 have been 
a. elimination of a !lerious odor nuisance, 
b. reduction of the sulphite wa!lte liquor pollution dischargt­

to the river to 15% of the 1941 load, and 
c. additional reduction in 1961 to lower the discharge per• 

centage to about 5 % of the 1941 tonnage. 

4. I<~xpenditures for nitr11te, te~ting, and <:ompliance with control 
requil'ements exceed $2,000,000. Over $20,000,000 have been 
spent to provide in-mill process changes to reduce the pollu­
tion di11charge to the river. 

5. No public money has been employed either for control or re­
duction of pollution. All costs have been borne by Brown 
Company, Oxford Paper Company and International Pape1• 
Company. 

6. The appendix contains u bibliography of the literature relat­
ing to the Androscoggin River pollution problem, also a map 
of the river basin. The map is an adaptation of that i11sued by 
the New England New York Inter-Agency Committee, January, 
1963. 
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A TWENTY-YEAR REVIEW 

I I 

• 

0}' ANDROSCOGGIN RIVER POLLUTION CONTROL 
ACTIVITIES 

A Report to the Androscoggin River Technical Committee 

by 

Walter A. Lawrance 

Lewiston, Maine 

June 6, 1961 

Anniversaries provide an opportunity for reminiscing, review­
ing the past, and planning for the future. Now as we begin thti 
twentieth year of Andro11coggin River pollution control, it i11 ap­
propriate and desirable that we review the tran11actions and ac­
complishments of the paHt and, as best we can, formulate plans 
for the future. 

Inevitably during a period of twenty years the membership of 
this Committee has undergone numerous changes due to retire­
ment, promotion, etc. Of the many men who have served as mem­
bers only two have 11erved continuou11ly from the early 1940's 
until the present time - these are Al Webber und the writer -
but all who served have made valuable contributions and in a 
most cooperative spirit. The formation of the Committee and ita 
role over the years will be touched upon later in this report. 

Almost a year ago your Committee discussed the desirability 
of preparing a report covering the major activities of the Com­
mittee since iu inception and summarizing the progress made to 
date. It is hoped that thi8 survey of achievement, brief as it is, 
will be of value to the recently appointed members and to th08E' 
who become members in the future. 

The Androscoggin River 1u1 it existed in the days of the early 
settlers was a rough and rugged stream. From Berlin to the sea, 
a distance of 136 miles, the river drop8 1,090 feet; an average of 
8 feet per mile. In the spring and often in the fall it was a rag­
ing torrent, often surging over its banks and flooding the low­
lands. In many a summer the flow of water became so small that 
in some areas the river resembled a brook. Under such variable 
conditions it is doubtful if the Androscoggin River water was 
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ever pri11tine pure; it must have been heavily 11ilted during high 
water and contaminated with organic debris from the exten11ive 
forest areas during the hot, dry summers when flow was very low. 

The river, fed by a drainage area of 3,470 square miles, had a 
tremendous potential value as a servant of man but in order for 
that value to be realized, the river's destructive force!\ had to be 
harnessed by the construction of storage dams at suitable and 
strategic locations. The first dam was built at Topsham in 1753. 
and the most recent at Gulf Island in 1926-1927. Today 21 dams 
are in use for the storage of water but not all are for direct power 
production. These dams are valuable assets and make a great 
contribution to the economic life of the valley, but their presence 
necessarily retards the flow of water thus reducing the capacity 
of the river to oxidize industrial and domestic wastes without 
development of nuisance. 

To support the growing population of the .va1ley, industries 
were established, the first of these being sawmills and grist• 
mills. The sulphite pulping process, invented in 1867, was first 
put into commercial use in 1885. During the next two decades, 
sulphite pulp mills were built on the Andro11coggin at Berlin, 
Rumford and Chisholm. Growth of this industry was rapid and 
by 1941 mills on this river were producing about 5,800 tons of 
sulphite pulp per week. Because no alternative method of dis­
posal was economic, the waste liquor resulting from sulphite 
pulping was discharged into the river. 

As early as 1930, the managements of 11everal Maine pulp anrl 
paper mills evidenced their awarenes!I of the need for informa­
tion on the condition of five industrial rivers of the State, in• 
eluding the Andro11coggin, hy arranging for and financing river 
surveys which were carried out under the supervi11ion of Pro­
fessor C. L. Walker of Cornell University. The Androscoggin 
River survey was made over the period July through October 
1930 and the results were submitted to the Governor and Council 
on March 9, 1931 in a report entitled "Survey and Repori of River 
and Stream ConditiunK in the State of Maine." As might be ex­
pected, dissolved oxygen concentrations were found to be lowest 
in the river just above Lewiston but even there the weekly aver­
age dissolved oxygen figures wer·e all above 2 ppm. Results of this 
survey showed that while the Androscoggin River was heavily 
polluted, the situation was not serious at that time. The report 
stated, however, that "with the dissolved oxygen content of th~ 
river water just above Rumford at 4 ppm, it is apparent that im­
provement of the condition of the water of the Androscoggin in• 
volves the States of New Hampshire and Maine, and that joint 
action will be required should the load of the stream be material• 
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ly increased, or the river flow be decrea11ed relatively to the 
volume of waste now entering it." 

Metcalf & Eddy of Boston made tests of Androscoggin River 
water in 1940 . for the Central Maine Power Company but their 
report was not published. No record could be found of any other 
large scale tests being made until 1941. 

In the summer of 1941, the twin cities of Lewiston-Auburn and 
the surrounding area experienced an especially serious and pro­
longed nuisance caused by hydrogen aulphide and other odors 
emanating from the river. Less severe attacks had taken place 
in certain areas in the previous summer, in the summer of 1937, 
and to a much lesser degree in the summer of 1936, but the com­
bination, in 1941, of very low river flow, hot weather, and heavy 
discharges of sulphite wa~te liquor gave rise to an intolerable 
situation which very properly aroused public indignation to the 
point where remedial action was sought. Because of this public 
clamor, the first matter brought before the newly created Maine 
Sanitary Water Board was the grossly polluted condition of the 
Androscoggin River. At the August 22, 1941 meeting of the Board, 
the firm of Metcalf & Eddy of Boston w1u1 employed to conduct a 
llurvey of the river and to recommend remedial measures. 

Field investigations made by Metcalf & Eddy covered the 
period August 27 to December 5, 1941, and were summarized with 
recommendations in a report dated February 5, 1942. A11 you will 
recall, this report, issued as Bulletin No. 1 of the Sanitary Water 
Board, stated that of the total pollution load on the river, 96% 
was from industrial waste, 92% was from pulp 11nd paper mill!, 
and approximately 71 % originated as sulphite waste liquor which 
could be separated from other mill waste11 and impounded in 
storage lagoons during the summer months and discharged from 
the lagoons into the river in the fall as soon as river How and 
water temperatur~ permitted. 

Company managemenb established informal consultations in 
1941 and these eventually led to the formation of this Committee 
in May, 1942. Membership usually included one technical man and 
one representative of management, from each of the companies. 
Very often other technical, management, and engineering per­
sonnel attended meetings. The writer became a consultant mem• 
ber in 1943, and since 1947 in his capacity as River Master and 
then as Administrator has acted as chairman, although meetings 
continued to be conducted in an informal manner. 

Upon this Committee fell the responsibility of assessing the 
elements of the problem presented to it in 1942, of keeping in clo11e 
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touch with developments, and of integrating the efforts of the 
companies with objecti\'es expressed by the Court to the end 
that company management11 might be given accurate and un• 
biased information to aid them in reaching objectives as quickly 
as possible, consistent with the nece11sity of economic 1rnrvival. 

Specifically, this Committee considered its chief functions to 
be 1) to cooperate with regulatory agencies in providing weekly 
river test data, and daily odor observation!! in the Lewiston-Au­
burn area, 2) to study the mechanism of and factors affecting 
biochemical action upon the wasteR in the river, !!) to evaluate 
all known and many new methods for treatment of sulphite 
waste liquor to reduce its pollutional effects; irnch methods in­
cluded heat hydrolysis, furfural production from hardwood li­
quors, and lime treatment, to name only a few, which were con­
sidered and found not to be feasible, 4 ) to evaluate methods for 
utilization of waste liquor, and I;) to a1111ist in determining the 
degree of abatement neces11ary, fir11t to minimize the possibility 
of nui8ance and then to eliminate any such po11sibility. As you 
know, the Committee has over the years on many occasions re­
quested the assistance of the National Council for Stream Im• 
provement; such help was always generous ly given. 

During the time the Committee was gathering data and formu­
lating its attack upon the problem, arrangements were made to 
obtain information on odor intem1ity in the area of Gulf bland 
Dam to be correlated with !IU)phite waste di11charge!I, river flow 
and water temperature. Thi!! program initiated in W41 wa11 ex­
panded 1tnd placed on a 11cientific ha11i11 11tarting on .June t:l, 194!1, 
when the writer undertook the ta14k of making daily odor ob!lerva­
tions at eight Rtation!I in the Lewi11ton-Auburn area. The11e 11tudies 
have continued throughout the c ritical Meason of each year si nce 
that time. 

During these eighteen years the river odor inteni1itie11 have de­
creased from a severe city-wide odor nui11ance to a zero level for 
the past three years. This is no mean nchievement; it has meaut 
yearK of hard work, planning, and the expenditure of over $22,-
000,000. Incidentally, I have traver11ed over 15,000 miles in t hel'>e 
two cities identifying river odor and ill'> intensity. 

It was first necessary for the Committee to develop a better 
understanding of the nature of the problem. It was recognized 
that while waste liquor as di11charged from a mill digester is 
sterile, it contains, in addition to Jignin compounds which are its 
chief component and which have no oxygen demand, wood sugar., 
which can serve as nutrient for otherwise harmless bacterin 
which flourish in river water: thus when sulphite waste liquor 
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is diKcharged into the river at a time when the water iR warm 
enough to allow bacterial growth, the sugars present are gradual­
ly consumed by theMe aerobic bacteria which at the 11ume time 
consume oxygen dissolved in the water in their life proceiises. If 
this biochemical proces11 proceeds to the point of complete oxygen 
exhaustion, then another bacterial type take11 over, these bacteria 
being capable of obtaining much of their oxygen requirements 
from diHsolved sulphate11 in the water. In the proceiis of break­
ing down sulphates these unuerobic bacteria liberate hydrogen 
sulphide, which wa11 the chief cause of the odor nuisance. In 1941 
and occasionally later, hydrogen 11ulphide in moist air did darken 
the paint on some houtH!II. Even though concentrations which could 
readily be detected in the a ir were objectionable, they were not 
high enough to be injurious to public health. 

It wati 11een therefore that the key to avoidance of odor was 
the maintenance of nt leuKt some dis11olvcd oxygen in all parts 
of the river. As the water flowK to the fir11t up11tream sulphite mill 
in ll relatively unpolluted condition, it contuinll dissolved oxygen 
in concentrationH dependin1e upon temperature. Warm water cu11 
hold in solution le1111 oxygen than cold water; thu11 when water 
warms from 60°F to 70°1<', and even to so• t,•, itll content of oxygen 
decrease11, even at full 11aturation, from about 11 to about 7 or 
8 pounds per million pounds of water. 

Except for such oxygen aH may be llupplied by nitrate addition, 
the only other source of oxygen i11 by reaeration at the water sur­
face, a process which is hu11tened when the water is agitated aH 
when It pasHes over rips, a few of which still remain along the 
river. 

Power dams were built at points of sudden drop in river eleva­
tion, that is at 1.ones where previou11ly con11iderable reaention 
had taken place. From the viewpoint of pollution control there 
are other equally seriou11 effect11 caused by the presence of dams, 
one is the con:,ilderable increase in water retention time, 1md an­
other is the increa11e in river temperature resulting from the 
greater area of water Hurface exposed to the heat of the sum­
mer sun. 

One notable example of a power dam which has greatly reduced 
the level of dissolved oxygen in the river is Gulf Island Dam, 
just above Lewiston, which wus built in 1926-1927 and which at 
full capacity impounds 2 1/2 billion cubic feet of water (increased 
in 1968 from 2 billion cubic feet). a volume equal to the average 
,mmmer flow of the river over 11 10-day period. 

Having thus as11c11sed the problem the Committee then 11et nbout 
to Htudy method11 of control and abatement. 

9 

'-- · 

• 



,. 

The chief element.ti in the control of river pollution are river 
flow rate, water temperature and rate of 11ulphite waste liquor 
discharge. Another auxiliary control has been the addition of 
nitrate to provide oxygen to the water in Gulf Island Pond. The 
rate at which sulphite waste liquor can be discharged without 
complete loss of dissolved oxygen is a function of river flow rate 
and water temperature. The faster a river flow11 and the lower 
the water temperature, the greater is it.ti capacity to transport 
wastes without nuisance. 

Of the factors mentioned above, little control of flow rate is 
pos::iible since flow rute11 from available storage are generally 
established to give maximum !IU11tained water power development. 
No control is po11sible of water temperature. In general, sulphite 
waste liquor discharge rate is controllable only by lagooning the 
strong portion of the liquor, by evaporating and burning most of 
the liquor, or by reducing mill production rateH. As mentioned 
above, the use of nitrate has been an important supplemental 
control. 

The relation11hip between pollution load and river flow is best 
indicated by the Pollution Factor, defined as the number of tons 
of sulphite pulp, the liquor from which is discharged to the river, 
per million cubic feet of water flowing, both representing the 
same time interval. River flow is usually reported as cu. ft. per 
second and pulp tonnage for control purposes hi generally ex­
pressed as toM per week. To determine the Pollution Factor for 
a given week, the tonnage of pulp produced in that week is divided 
by the number of million cubic feet of water which flowed dur­
ing the week. 

Pollution Factor doeH not take into account changes in efrec­
tive pollution loud reirnlting from changes in time of passage 
with changing river flows or from changes in water temperature. 
J,'or thei1e reaROni!, at a given Pollution Factor, river conditions are 
le11s favorable when flow is low or water temperature high than 
when flow is high and temperature low. Howe\'er, summer ftowa 
are uirnally quite uniform and 11ummer temperatures follow I\ 

general pattern; thus these complicuting factors, especially if 
they are understood, do not les11en the value of Pollution Factor 
as an index of sulphite pollution and as an aid to predicting 
its etfectii. 

A comparison of Pollution Factors for the June through Sep­
tember periodH of 1941 and 1960 shows a decrease from a value 
of 5.0 in 1941 to one of 0.49 in 1960, this decrea11e confirming the 
figure of at least 85% reduction in sulphite pollution load on the 
river - a truly out.c1tanding accompli11hment. 

10 

• 



Another factor employed in the control procedure is Time ot 
Passage of polluted water in its course down the river. It is 
essential that the combined pollution load contributed by the three 
widely-separat~d mills does not at an>· time exceed the oxygen 
resources then existing in the river, and particularly in Gulf 
Island Pond just above the Twin Cities. The river travels 53 
miles from Brown Company's mill at Berlin, New Hampshire, to 
Oxford Paper Company's mill at Rumford, Maine, then 27 miles 
to International Paper Company's mill at Livermore Falls, Maine, 
then 13 mile11 to upper Gulf Island Pond at North Turner Bridge, 
then 14 miles through the Pond to Gulf l1dand Dam, and finally 
4 miles more to reach the C1mal in the heart of Lewiston. 

In order for the AdminiRtrator to arrive at values of permis­
sible discharge of sulphite waste liquor for each mill during 11 

particular week, and at times for particular days of a week, he 
must have information on the time of passage of river water 
between these pointli at flow rate11 commonly encountered during 
control season11. 

By remarkable fore11ight. time of pa11sage information was 
obtained four years before the Administrator's control was in­
stituted; 11pecifically from August 11 to September 6, 1946, dur­
ing which period river How11 were quite uniform and at normal 
summer levels. Advantage was taken of mill shutdowns (Brown 
Company from August 12-19, Oxford from August 15 through 
16) which gave marked decreases, then increases, in pollution 
load at all points in the river below Berlin. Many determinations 
were made of the oxygen consuming capacity of river water at 
Berlin, above Rumford, at Chisholm, at several points in Gulf ls­
land Pond, at Gulf Island Dam, and at the Canal in Lewiston. 

Plots of oxygen-consuming capacity prepared by the writef 
showed times of passage to be as follows: 

Berlin (Brown Company) to Rumford <Oxford Paper Company) 
2 1/2 days, Rumford to Chisholm (International Paper Company) 
2 ½ days, Chisholm to North Turner Bridge % day, North Turner 
Bridge to Gulf Island Dam 9½ days, and Gulf Island Dam to 
Lewiston 11/4 days. The11e reimlts and other research projects 
which have been published are listed in the bibliography which 
accompanies this report. 

Still another control factor is the dissolved oxygen content of 
the water at certain critical locations. One of the Adminiatrator'11 
objectives has been to endeavor to maintain sufficient dissolved 
oxygen at North Turner so as to prevent objectionable odor con­
ditions in the Lewiston-Auburn area. No other single test «iveg 
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as much information concerning the condition of the river llS does 
that for dis110lved oxygen content. 

Two other control tests have proved invaluable in the day-w­
day control program; these are the Oxygen Consumed from Per­
manganate test and the Methylene Blue Stability te!lt, the former 
being frequently used at all criticlll locations and the latter used 
only in Gui{ Island Pond to ascertain the number of days which 
would elapse before odor could develop. 

Regular weekly tests included 5-day incubations to determine 
Biochemical Oxygen Demand, as well as test.II for temperature, 
pH, hydrogen sulphide, and color. 

In general, the testing program as suggested by the Adminis­
trator and faithfully carried out by the companies has been con­
siderably more comprehensive than that specified by the Court 
but the results accomplished have amply justified the testing 
effort and expense. The average distance covered just for obtain­
ing river water samples is about 120 miles while the Thursday 
sampling program exceeds 200 miles. The cost of river testing 
to date is $226,000. At this point it should be stated that no public 
money has been used in thi11 or in any other phase of the sulphite 
waste liquor pollution abatement program on the Androscoggin 
River. All costs have been paid by Brown Company, Oxford Paper 
Company and International Pllper Company. 

As you well know, the control program has required clo11e at­
tention each day, week-endK and holidays included - in fact 
week-end!! were often the most critical time!!, one reason for this 
being change11 in mill production scheduling and another the 
practice followed in operating the water storage in Gulf l11land 
Pond by which the water level is gradulllly pulled down over the 
week - then over the week-end the outflow from the Pond is 
practically closed off re1mlting in greatly increased time during 
which odor could develop. 

I am sure you realize the importance of lagoons aft a meanM for 
reducing liquor discharge to the river during the critical sum­
mer months. 

In 1943, the Oxford Paper Company built an experimental la­
goon at Rumford, Maine. Owing to various technical difficulties, 
mainly extensive shrinkage of the soil by the waste liquor, this 
lagoon leaked badly and had to be abandoned after an expendi­
ture of $52,000 by the three companies. 

In 1947, the International Paper Company, with the cooperation 
of Brown Company and Oxford Paper Company, installed a la-
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goon at Jay, Maine, which had a capacity of 22,000,000 gallons. 
The cost of construction was $150,000. This lagoon proved to be 
quite successful althourh slight leakage did take place. In 1968, 
the International Paper Company lined this laroon with an im­
pervious material at a cost to them of $16,600. The lininr has 
been very successful and to date the lagoon has remained tight. 
The lining did, however, reduce the capacity of the lagoon by 
some 2,000,000 gallons so that the usable capacity now is 20,000,· 
000 gallons which is adequate for present needs. 

Brown Company has built two successful lagoon11 at Berlin. 
New Hampshire; the first was built in 1961 and the second in 
1963. Another built earlier in 1953 proved un11uccessful becauae 
of excessive leakage and was abandoned. Near the close of the 
1964 control season, in September, heavy rain a11sociated with a 
hurricane damaged Brown Company'11 main lagoon. Repairs were 
made in the spring of 1966 at a cost of $26,000. The total cost of 
construction of Brown Company's lagoons was $328,000. 

At the close of each control sea11on waste liquor was allowed to 
remain in lagoons until the Administrator had determined that 
water temperature had dropped low enough to preclude any 
serious loss of dissolved oxygen, then, each in turn, the lagoon~ 
were drained gradually to the river. 

Still another useful control procedure has been the addition 
of sodium nitrate to the water in Gulf IKland Pond. From the 
start, the limitations of the nitrate program a11 well all itll ad­
vantages were recognized. Use of nitrate was not considered as 
a permanent procedure but as one which would be very helpful 
while plans were being made for changell in mill procellll, and 
until such time as economic condition1:1 permitted the costly 
changes necessary to reduce pollution on a permanent baids. 

As you know, nitrate is in no 11en11e a masking agent and waii 
never so considered. Its value lies chiefly in the fact that it 
contains 50% by weight of oxyren; aerobic bacteria can utilize 
this oxygen when the disimlved oxygen is very low in the river 
water: odor producing anaerobic bacteria cannot function in the 
presence of nitrate. Thus, when dii111olved oxygen was on the 
point of exhaustion in a critical p11.rt of the river nitrate wa~ 
added to prevent bacterial decomposition of sulphates which would 
have caused development of hydrogen sulphide. 

Areas of the Pond which required nitrate treatment were lo­
cated by means of stability tests. The 11low travel of water down 
the Pond permitted such testing well before the time the wllter 
reached the critical area where odor nuiRance might have de• 
veloped if no treatment had been given. 
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Nitrate was first ui-1ed in the year 1948. With the exception of 
1954 when river llow wns unusually high and nitrate usage was 
only 18 tons, uimge per seaHon has varied from 92 toni1 in 196t) 
to 957 tons in 1950. The total quantity of nitrate used over the 
years from 1948 through 1960 has amounted to 6,694 tons. The 
cost of nitrate and the expense of adding it over the years 1948 
through 1960 has totaled approximately $500,000. 

A search of the literature haH disclosed no case of such large­
scale use of sodium nitrate for the control of pollution. However, 
certain canning companies use sodium nitrate to prevent the for­
mation of hydrogen 11ulphide in their cannery waste storage 
lagoons. 

During periods of low river flow, the use of nitrate prevented 
even more drastic reduction1'1 than were made in production of 
the various sulphite pulp mills and thus avoided considerable 
additional economic 1011s as well as unemployment. Of even greater 
importance, nitrate has proved an invaluable tool for the avoid• 
ance of odor at times when river flow decreased or temperaturP. 
increased unexpectedly. 

Before reviewing the steps taken by the companies to reduce 
sulphite pollution on a permanent basis, reference should be 
made to legal action11 brought in 1942 and sub11equently, and to 
the record of the companieH' compliance with orders of the Court. 

On the basis of findings of Metcalf & Eddy, as published in 
Bulletin No. 1 of the Maine Sanitary Water Board, the Attorney 
General of Maine, on May 29, 1942, submitted to the Maine Su­
preme Judicial Court in Equity an Information which gave as 
the cause of recurrent obnoxious odors from the river, the dis­
charge into the river of sulphite waste liquor by Brown Company, 
Odord Paper Company, and International Paper Company. 

The quantity of 11ulphite liquor which could be di11charged to 
the river has been succe11sively reduced by four agreements with 
the Court, the Stipulation of Dec. 17, 1942, and Decrees of Jan. 17. 
1944, Dec. 5, 1947, and Dec. 30, 1948. The first three of these 
aetion11 set maximum limits of weekly combined discharge, ex­
pressed as equivalent tons of pulp, whereas the fourth action, 
the Decree of Dec. SO, 1948, set only general limits and gave the 
Admini11trator the right and power to set weekly tonnage quotas 
within certain limits specified in the Decree. 

As we examine the maximum limits established over the year:i 
one should bear in mind that the unregulated discharge in 194~ 
was that from 5,820 tons of pulp per week. The fixed maximum11 
set are llH follows: for 1943, 5,229 tons; for 1944 through 1947, 
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4,729 tom11, and for 1948, 2,970 tons per week. For the years 1949 
through 1960, weekly quotas have been established by the Ad­
ministrator. 

Table I and Chart I show for each year, 1941 through 1960, 
allowed tons, tons actually discharged, percent of allowed tons 
which actually were discharged, and discharge expressed as 11 

percent of that in 1941. As we examine these figures several fact,'! 
stand out clearly, 1) that 1960 discharge was only 15% of the 
1941 discharge, 2) that actual discharges were well below the 
permitted amounts, and 3) that reductions in sulphite pollution 
load over the years have been accomplished at a reasonably steady 
pace. Parenthetically, the 1961 sulphite waste load to the river 
probably will not exceed five percent of the 1941 tonnage. 

You will notice in Table I and Chart I that quotas of the Ad­
ministrator in the year 1963 and following years are at a definitely 
lower level, except for the quota in 1954 which was placed high 
because of high, sustained river flow in that year. These lower 
quotas came about as the result of a voluntary agreement made 
by company managements at the suggestion of the Administrator, 
to accept quotas based on a Pollution Factor of 1.30 if the Ad­
ministrator deemed such further curtailment advisable. lt will 
be recalled that the most recent Decree, then in effect, did not 
give the Administrator the power to reduce quotas below those 
corresponding to a Pollution Factor of 1.75. This final and volun­
tary curtailment, together with reductions well below quotas in 
1968 and 1959, and much below quota in 1960, brought about the 
complete eradication of odor nuisance, as will be seen in Table 11 
and Chart II. 

Because the basis of the legal actions taken was the occur­
rence of nuisance odors, the real criterion of progress made and 
final success in the abatement program is the change in odor 
factor over the years. Table II shows values of odor factor as well 
as pollution factors for the years 1943 through 1960. 

Odor testing started in 1943 and has continued during each 
control season since that time. Although no systematic odor 
records are available for 1941, we can be sure that 1941 was the 
worst odor year: hydrogen sulphide was reported as present from 
Berlin to Brunswick. The next worst year was 1944, then, in order: 
1947, 1946, 1943, 1946, 1948, 1957, 1952, 1951, 1960, 1953, 1966, 
1956, 1949, 1954, 1958, 1959, 1960. The record shows that in 1958, 
1959, and 1960, odor was not recorded at the downtown Lewiston­
Auburn stations. 
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TABLE I 

LEGAL RESTRICTIONS AND COMPLIANCE THEREWITH 
I.Asal £4,zJnkal Tom Pn Wt«lr. 

Rntrlt'llon lla:alm•• Act•al Pu-nnt Of AUowed P..-reiu or 
In Blft«I Allowed Dlxbrn ArtaaU7 Dladauftd. IHI Dlwbar .. 

1941 None No Limit 5820 - 100 .. I 1942 !I.one No Limit 6472 - 94 
1943 Stipulation of 5229 3964 76 68 

Dec. 17, 1942 
1944 Decree of 4729 3807 80 63 
1945 Jan.17, 1944 3764 80 64 
1946 " 3841 81 66 
1947 ,. 3360 71 58 
1948 Decree of 2970 2480 88 43 

Dec. 5, 1947 
1949 Decree of 2460 2280 93 39 
1950 Dec. SO, 1948 3080 3040 99 52 
1951 and rulings 3020 2660 88 46 
1952 of Administrator 2560 2380 93 41 

• I 1953 2060 1980 96 34 
1954 2790 2620 94 45 
1955 2340 2180 93 37 
1956 2020 1980 98 34 
1957 1640 1630 99 28 
1968 1590 1260 79 22 
1959 1590 1100 69 19 
1960 1480 860 58 15 
1961 (Estimated> - 275 - 5 
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TABLE II 

llad••• Poll•tln Factor 
Odor Fanor (Tom •IPlllt. pip per 

(Lewlaton-A•Mm) mllllm, ea. fL rlffr waur> 

1941 65 (Estimated ) 5.1 
1942 2.0 
1943 36 1.90 ,. 
1944 57 2.60 
1945 37 2.09 
1946 35 2.38 
1947 47 2.07 
1948 21 2.03 

' 
1949 9 1.96 
1950 12 1.90 
1951 12 1.76 
1962 19 1.85 
1953 12 1.60 
1954 3 1.00 
1955 11 1.38 
1956 10 1.13 • 1957 21 1.33 
1958 0 0.81 
1969 0 0.60 
1960 0 0.49 
1961 ( Estimated l 0 0.2 
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CHART II 

t'VOJIOR.. Nu.,euz. Lewiston-Auburn Area 

t.. 

MAXIMUM OBJECTIOXABLE ODOR ~UMBER 
Compared With 

SEASO~ A VERA GE POLLUTIOX FACTOR - S.6 

- s.2 

- 4.8 

- 4.4 

-4.0 

- 3.6 ! 
_ 3.2 : 

! _ 2.a ij 
- 2.4 i 
- 2.0 

- 1.6 

- 1.2 

- o.a 

·1·rr•LJ1° 49 I I " 53 ss I '7 '9 61 (1961 listiaat.ed) 
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In this brief review of 1mlphite pollution reduction and odor 
nuisance abatement on the Androscoggin River, I have purposely 
left until last a summary of the major changes made at the mills 
which have reduced sulphite pollution on a permanent basis. 
These are a11 follows: 

March 8, 1930. The Berlin, New Hampshire, sulphite mill of 
the International Paper Company, which had a capacity of 60 tons 
per day, was shut down permanently. 

July 4, 1943. The Cascade Sulphite Mill of Brown Company, 
which had a daily capacity of 200 tons per day, was shut down 
permanently. 

January 11, 195R. Brown Company put into operation its new 
magnesium base sulphite recovery process which resulted in the 
reduction of sulphite waste liquor discharge to about 25 tons per 
day pulp equivalent. In this proces11 about 90% of the sulphite 
waste liquor is evaporated and burned for the recovery of heat 
and chemicals. 

July 2, 1959. The Oxford Division Sulphite Mill of the Oxford 
Paper Company, which had a capacity of 160 tons per day, wa11 
shut down permanently on July 2, 1959. This mill was dismantled 
in order to make room for Oxford's new kraft mill which is now 
in operation. 

In about two or three week:11 time Oxford's Island Division 
mill with a capacity of about 125 ton11 of sulphite pulp per day 
will be shut down permanently. 

As the re:1ult of the u11e of the lagoons and the permanent in­
mill proce11!1 change111 the daily probable tmlphite pollution load 
to the river this summer will be only 4.8 '7,, of that di11charged 
during the summer of 1941. 

Thus, we enter the twentieth year of the Committee's exi!ltence 
with the knowledge that through your own and your predece1111or's 
efforts the three companies have built lagoons and made expen• 
!live in-mill change11 which have -

1. Eliminated the severe odor nuisance along the river 
especially in the Lewiston-Auburn area 

2. Reduced the Hulphite pollution load to the river to about 
5% of the 1941 load 

3. Reduced the Biochemical Oxygen Demand to such an 
extent that anaerobic conditions due to sulphite waste 
liquor will not occur in the future 

4. Increased the dissolved oxygen content of the river water 
to much safer levels. 
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What of the future? Your Committee has solved the major 
problem but others, though smaller, will arise in due course of 
time. Some of these will center around proposals for eventual 
clm1sification of the various sectionR of the river. 

Since the companies pay n very large percentage of Joc1tl taxe11, 
the treatment of domestic wastes and their po1111ible integration 
with residual mill effluents will require considerable time and 
effort and probably you will have to furni11h much of this time 
and effort. The Committee's collective experience should be in­
valuable in dealing with these problemH. 

Although the nature of the problems change, the goal 11hould 
remain the !'lame; to make a11 much progre1111 as possible within a 
sound economic frame of reference. 
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Wooley of Oxford who organized the Committee and served it 
well for several years, Oscar Ander11on and Tom Mangan of In­
ternational, Ted Spear, Ed Lamb and Paul Schaffrath of Oxford 
and Wentworth Brown and Perley Churchill of Brown Company. 

Special reference must be made of Al Webber of Brown Com­
pany for his twenty yeus of continuous service on the Committee, 
and for doing much of the "leg-work" for this report. 
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