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Androscoggin River and Fool Studies

Introdusction. This section of the innual Report

contains the results of comparisons
of analytical and test data obtained from water sampled at
various locations in the Androscoggin river and Pool.

Five dey Blochemlosl Oxygen Demsnds, Oxygen Deficiencies,
Methylene Blue Ztabilities and (Oxygen consumed from Perman-
ganate test results are deseribed. Hydrogen sulphide tests
were negative through the season. 4 period of nins weeks
was chosen for comparison of the test data obtained from

North Turner and Turner (enter kridges and gulf Islend pam.

Bilochemical Oxygen This season, in addition to the
BOM&EG. !Ii. Di z.

usual Thursday B.0.D. determina-

tions, daily tests were made with river water sampled at
North Turner Bridge, Turner Center Bridge and Gulf Islend
Dam. These additional tests are descoribed in the next section
of thies report, however, these data were used in the resera-
tion esloulations. The Thursday B.0.D. results sre listed
in Table B.0.D. #l. Dalily B.O.D. results are listed in
Table B.0O.D. #& (next sectlon).

B.0.D. measurements on KNorth Turner water indicate a
wmore uniform discharge of pollution this year as compared
to previocus periods. The demands are low and reflect the
reductions in pollution load made last June.
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Date
wWeek
Ending

July 6
13
20
27

Aug. 3
10
17
24
31

Hine week
averages

July 6
13
20
27

Aug. 3
10
17
24
31

Nine week
averages

July 13 X
20
27

Aug. 3
10
17
24
31

3¢pt o« 7

Nine week
averages

x At wtlinped
o AL oy @

B.0.D. &and Oxygen Deficit 1961

BeOoDo
ppm

3.58
2.87
2,98
3.49

.81
3.88
3.30
3.19
2.89

3.87

£.18

Table 0.D. #l

Weekly isverages*

North Turner Bridge

Turner Center Bridge

De0O,
ppm

3,58
5.91
3.81
3.26

3.88
8,36
2,78
3.18
2.86

3.21

2,68
2.79
2.83

2.28
1.16
1.30
8.13
2.02

2.14

Island Dam
0.085
0.36
0.90

0.92
1.07
0.49
0.09
0.13

0.83

0.50

Oxygen (ppm)
pefieit or surplus

-0003
Fl.24
£0.83
’0.23

-0.39
"1050
'0058
“0001
"0-03

"‘0'06

"lo‘l
#0.08
#0.30
-0 035

‘0079
"'8055
-1.77
-0076
"0.76

-0088

~v-!3.%0

“1;00
"0182

«1.56
"10‘7
"10 97
'3.06
"1080

-1.03

"1068

26
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The average dally deficit of dissolved oxygen (B.G.D.
minus D.0.) in the water at North Turner Bridge during the
nine week period wee &0 small that for all practical purposes
there was sufficient oxygen to ocompletely satlisfy the five
day B.0.D. However, there was an oxygen defieit at Turner
¢enter pBridge and a lerger one at gulf Island pam. For more

details see the next section of this report.

Oxygen Consumed 0.C.Po analyses were made five days
Téom Fernagggnato.

each week on samples of river water

taken at gorham (Twin 3tate), North Turner Bridge, Turner
Center Bridge, several locations in the Pool, Gulf Island
Dam, Deer Riba Daw and the Lewlston Canal. 3Similar tests
were mnde‘evpry week day at Rumford Point Bridge, Dixfleld,
Jay and Chisholm, The accompanying plots indicste the extent
of the daily variations in the chemleal dowanh during this
80as0n,

One or the effects of the reduced sulphite waste liguor
dlscharge is shown in the reduction of the (.C.P. demends.
At North Turner Bridge the average daily 0.C.P. was 42,9 ppm
in 1960, and 27.1 ppm in 1961; e dirference of 1b.8 ppm.

The figures for the same periods at Gulf Island pam were
36.0 ppm and 22,6 ppm; a 12.4 ppm reduction.
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T™he 0.C.P. averages for each week of the nine wesk

period, at three Pool locations were,

Average Weekly 0.C.P. (ppm)
Date Wk, Bnd. N.T.H. T.CeB. GeIeDe

July @ 23,1 24.5 -
13 22.9 81.3 21.7
20 25.8 20.0 17.6

Aug. 3 26.2 25.5 21.5
10 30.8 24.8 23.%7
17 31.7 23.9 26,3
24 29.4 £6.7 25.6
31 27.8 25,8 84.0

gsept. 7 - - 24.7

1961

Kine week 27,1 24.9 22.6

averages

1960

¥ine week 42.9 37.2 35.0

averages

As in previous yeers the decrease in (.C.P. was always
larger in the two day passage between the Turner Bridges
than in the eight dey passege teo Gulf Islend Dam.

This season the average dally decrease in 0.0.P. as the
water passed through the Pool was 4.5 ppm; considerably
lower than last year. The thirteen average is 5.9 ppm.

Average Dally lLoss Total 0.C.P. ppm

1961 4.5 ppm 1954 6.6 ppm
1960 7.9 1953 3.7
1959 5.9 1952 5.4
19568 4.6 19851 7.0
19567 5.0 1950 7.9
1966 7.5 1949 5.7
1958 5.4

Thirteen year average 5.9 ppm
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Table B.0.D. #1

Biochemical Oxygen Demand¥*
ppm Pive Day 209¢

pate North Turner Turner Center gulf Island Lewiston

Bridge Bridge Dem

ey 4 4.63 4,65 3,40 3.70
11 4.37 4,05 2,628 S5.85
18 3.20 2,93 1.80 1.85
25 3.40 3.10 2.33 2.45
June 1 3.23 2.95 2.45 2.45
8 3.43 2.70 2.00 2.20
15 3.80 3.47 2.25 2.45
22 5.51 5.49 2.23 2,68

29 6.00%* 4.R1%* 8,07%* 2.15%*
July 6 3.78 3.34 3.18 2.35
13 3.85 3.09 £.08 1,95
20 4.91 4.26 1.21 1.78
27 4.59 3.81 1.10 1.74
Aug. 3 4.24 3.87 2.68 1.86
10 3.98 3.29 1.84 1.56
17 3.44 2.88 2.45 1,68
24 3.85 3.19 2.92 1.38
21 3.06 2,73 1.07 1.12
gept.”7 2.30 1.985 1.03 1.36
14 3.17 2.22 0.83 1.00
2l 4.%4 2.41 0.80 1.10
28 3.67 £2.96 1.50 1.20

*oxford Peper Company Data
**gix dey B.O.D.
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Year

1961%*
1960%*
19059
1968
1957
1956*

1961**
1960
1859
1958
1957
1956*

1961%*
1960**
1959
1958
1957
1956*

B.0.D. and oxygen peficit

Table ¢.D. #2

Nine wWeek Averages

B.0.D. ppm D.0. ppm

North Turner nridge
3.287 3.81
4.88 3.70
4,29 3.65
5.66 3.62
6.20 1.94
5.66 2.52

Turner Center Bridge

5.08

*Elght week sverage

**5ix days per week; all others Thursday only.

2.14
3.05
2.37
2.87
0.51
1.37

Guls Island Dam
0.50

CCOoOCcO
s o @
Nb@“og
I o

O.D. Ppm

0.06
1.18
0.64
£.04
4.26
.14
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robsble Reaeration Reaeration of the river water occurs
&pﬁroscogg!nggooIJ

a8 it enters the Pool and passes

over the rips Just south of North Turner pridge. 4 suell
and varliable amount of additional oxygen is contributed by
the Nezinscot River water. This river, however, does carry
some domestlic wastes. pue to so many varisbles the calcula-
tions of the naturel reseration Iln the Pool are almost im-
possible to determine. This 0.C.P., D.0. méthod of deter-
mination is an insdequate one but with the limitations
recognized the figures Indlicate an order of magnitude. The
forteen year average for the nine week summer period is

nineteen tons of oxygen per day.

Probeble Reaseration 1n indroscoggin Pool
Nine week Period 1961

1. Aversge daily loss of aiaaolvcd oxygen 2,71 ppm
2, nNitrate oxygen added 0
3. Total available oxygen 2.71 ppm
4. Average (.C.P. decrease per day 4.5 ppm
5§, Average oxygen avallable per day 2.7 ppm
6. Liverage oxygen dy reaeration per day 1.8 ppm
7. Average river flow during period,

O.f.’B. 2809 706 H/D
8. Indicated oxygen gain 14 /D

The forteen year reaeration averages obtained by this

method are,

1961 14 tons oxygen 1954 £2 tons oxygen
1960 36 per day 19563 8 per day
1959 2% 19862 14

1958 6 1981 23

1987 16 19580 18

1986 36 1949 12

1955 2l 1948 16

Forteen year average 19 tons/day
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Dissolved Oxygen. The results of the dissolved oxygen

deterninations made on indroscoggin
River water sampled at the important stetions may be sum-
marized as:

1. 7Twin gtate - Gorhem. During the period from jay 4 to

Qetober § there were no D.O.
analyses reported below FIVE ppm. The majority of tests
were above six ppm.

&€. Ruaford Point Rridge.The dissolved oxygen conteant of

the river water was above four ppm
until July 20 when a conslderable decorease occurred. The
low oxygen content was reported with very few exceptions
until geptember 30. The date for the pest four years are,
1961 55 deys below four ppm '
:Y " "'""H"’pa

1960 15
1959 29 " ” "
1958 24 " " =
3. Dixfield. Dissolved oxygen in the water

sampled at this location remained
ebove four ppm until July 21. From tLls date until September
50 there were thirty-seven days reported below four ppum.
The record from 1950 to date 1s tabulated below.

Dixfield, iaine
Humber of Days D.0. Heported Below Four ppm

1961 37 days 1955 37 days
1960 15 1954 0
1959 36 1963 30
1958 23 1952 18
1957 70 1951 a1
1956 49 1950 9

with the exception of 1957, this years "below four ppa"
is equal to or larger than any since 1850,
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33

gonditions at these two stautions

generally were not as good as last

year, due to the lower quality of the water upstrean.

Below Pour ppm

1961 61 days

1960 53

"

Be

19
19

low Qne ppm
6l 9 days
60 7 »

5., North Turner pBridge. There were sixty-one days when the

dissolved oxygen was reported below

- four pbn. This year the average ppm for eighty-one days

wes 3.42. The averages since 1949 are listed below. The

shut down of the last sulphite pulp mill at Rumford 4id not

produce any apparent improvement In the dissolved oxygen

content of the water,

Dissolved Oxygen

1961
1960
1959
19568
1957
1956
19565

North Turner Bridge

3.42 ppm
3.80
3.62
1.95
2.43
1.94

Daily Averages

1954
1953
19862
1951
1980
1949

5.84 ppm
1.79
l.49
2.84
S.43
£.00

6. Turner center Bridge.The much lower pPollution pactor did

not produce any reduction in the

tlow oxygen days' at this loecation. The p

record is,

Yeer

196l
1960
1959
1958

Days Below
T%0 ppm

32
16
44
29

Days Below
ONE ppm

10
0
29
7

ast four year's

FeFo
aver.

0.12
0.49
0.60
0.81
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7. g¢@ulf ;nl&nd‘bam. The analytical tests on water

sampled al this pDam were somewheat
more erratic this year due to the number one turbine and
generator being down for repairs most of the summer. (The
sanpling equipment is neer the number one intake,)
The average D.0. was lower this year, for the eighty-
two sampling days, than during the preceeding two years.
The seasons dally averages for the past twelve years are,

le6l 0.51 ppu 1955 0.17 ppm

1960 0.73 1954 1.17
1959 1.46 19563 0.24
1968 0.32 1952 0.09
1987 0.82 1951 0.13
1956 0.24 19850 0.12

The twelve year average 0.45 ppm

8. Lewiston. The dissolved oxygen in the river
water in the Lewiston Canal has
alweys been quite small during the summer and this year wes
no exception., However, unlike tlie other sampling stations
this scasons record is slightly better than that of last

yesr.

Year Belew One prm Below 0.5 ppm

1961 42 deys 7 days
1960 64 © 28

Statistlically this record still sppears very poor bdbut
the B.0.D.'s were 80 low and the Methylene Blue Stabilities
80 high that there was no asppreciadble odor present.

. Lisbon Falls. As in previous years the dissolved

oxygen content of the water at this

location exceeded sixty percent saturation during the season.



Methylene Blue The Methylene Blue sStabilities
§¥a%§II§Ies. 20°¢

indicated & consideradble improve-

ment in the guality of the river water. For the first time
since test was employed the stebility at North Turner exceed-
ed ten days for most of the sesson,

At gulf Island Dem wide fluctuations were present but
all of the tests exceeded cne day's stability. it lLewiston
the water had e stability of ten days or over during all of

the sesson

Hydrogen Sulphide. All analytical tests were negative.
godium Nitrate. For the first time since 1947

Sodlum Nitrate was not added to

the river water.

Storage Lagoons
The lagoon at Jay, Malne was used for the storage of
strong sulphite waste liquor from June 19 to geptember 30.
The stored liquor will be discharged to the river gradually
a8 soon as tempersture and flow counditions are favorable,
The lagoons at Berlin were seldom used during this year.
The smell emount of liquor stored (77 tons) was discharged

over the weekend beginning OQctober 13.
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