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TWERTYTHIRD ARRUAL REPORT

Part Two
ANDROSCOGUIN RIVER AND POOL ANALYSES
1965
Introduction. This part of the report sontalins

the results and comparisocns of

analytical and test data obtained from river water sanpled
at different locations in the river and pool during 1965,

Dissolved Oxygen, Chemical Demand (0,C,P,) and Bio-
chemical Oxygen Demands® (B,0,D,). 4 period of eleven weeks
was shosen for comparison of the data for water sampled at
Worth Turner Bridge, Turner Center Bridge and Deer Rips
Dam, Pollowing the scheme introduced last yesr Deer Rips
station was chosen instead of Gulf Islend because of the
greater uniformity of the water,

Dissolved Oxygen. Plots of the dissolved oxygen data
have been made for most of the

sampling statione along the river, The analytical results

may be summariged as follows,

1, Bell's 1 . Although river flows were low
throughout most of the seascn, the
water pasasing this station was at or near saturation, The
June 3~ September 16 average was 35,11 tons of D,0, per day.
The 196l average was 43.77 tons/day; the flows were higher,

#For additional B,0,D, studies ef. Part Three of this report,
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2. (Gorham, H,H, During the season there was only

one test below five ppm (},92).
Thirteen tests were between five and six ppm, the remainder
were above six ppm, The June 1 - September 16 average was
28,83 tons/day., In 196 the averace was ;2,91 T/4 end
45,12 7/4 tn 1963,

3. Gilesd, Maine. Three tests were recorded between

four and five ppm, and nine days
when the D,0, was between five and six ppm, Last year there
were no reports below six ppm, During the 1965 June-
September test period the average dally dissolved oxygen
present in the river water was 29,57 tons, The 1964 average
was 42,78 tons per day., There was a slight increase (0,74
T/4) in the D,0, between Gorham snd Ollead,

b Rgfiggg'regnt Analyses were msde on six days

sach wesk through most of the
season, There were no tests below four ppm, and only four
between four end five ppm, The record for the past eight

years is,
{?,gg g dave bejow FOUR ppm
1% o " " " "
1962 17 " L L "
1961 55 " .o n
1 -
lqsg & ] " ] "

Although there were more days below six ppm this year,
the very low flows did not produce any results below the
four ppm floor in existence for the past three years,
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S« Yircinis Bridge. D,0, detorminations were made five
days each week during most of the
season, There were only thres tests recorded below five
ppm, eighteen tests were between five end six ppm,
The June le September 17 0,0, averazed 32,31 tons/day.

6, Dixfield. On four days the D,0, anslyses were

recorded below four ppm, and twenty
days between four and five ppm, The record since 1951 is
listed below.

1 days hclow FOR p 0 days below POUR
19 ¢ :"E'igzﬁs..". 2t
1962 12 " n " " 9% " " ] "
1961 37 ™ " o " {0 " ™ " i
190 15 " * " * 198 38 " v v v
o R L

The June 1~ September 17 D,0, averaged 20,95 tons/day:

Fe

the B,0.0, averaze load was ;5,30 tons per dayl The 196l and

1963 averajes were 37.63 Tons/day and 39.25 tons/day
respectively.

7. Riley. Tests are made at this location
only once per week, From June 3

to September 16, sixteen analyses were conducted, Of these,

SIX were below ONE ppm, This 1s mute evidence of the rapid

deterioration of river water quality between Dixfield and

Riley (about 15,5 miles), The seasons average was 14,01 7/4,

During August the avera:e was 2,13 7/4 end the B,0,D,

30,25 T/d, Considering the inecreasing importance of thig

loeation, analyses should be made daily instead of weekly,
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8. Chisholm The water gquality as measured by

the dissclved oxygen content was
the poorest in many years, The tabulation listed below
indicate how seriocus the condition was in 1965,

Below FOUR ppm Below ORE ppm
1965 77 days® 1965 Lo L
1965 4o " 196§ 0 ey
1963 39 ” 1963 5 "
1962 L6 " 1962 3 o
1961 61 - 196 9 "
1960 53 » 1960 7 o

#june 1 to September 21.

9 g%iigézggggg The water quality being so poor

at Chisholm the improvement bew
tween these two stations was not very significant, As
indicated below the record is very low especially when

compared to previous years,

Below POUR ppm Above FIVE ppm
1965 6 1 8

965 1& d.,‘ % #* a.;:
1963 3% dl;n 1323 gg .
1961 i - 1961 "

®uring the gertod of operation at the
Rumford Mi{ll.

The average dally dissoclved oxygen load for an eleven
woek pericd was only 11,66 tons/day. For s twelve week
period in 1964 and 1963 the loads were 34,45 tons/day end
32,68 tons/day respectively; about a 65% reduction, .Seutod
in ppm the 1949 through 1965 dally average D,0, for an
sleven or twelve wesk period is listed on the next page.

37



61 40 Hv3A

S T oz st ot S

e f

YRS NSRS SNLES SENSY I RETE new

FEEEY VSRR DNEEE B

37A
!
!
I
T

R B s SRS ST, ER——

e
/BEAS IEARE GUESE SUNNT UREES
EEEDS ESUNE RUNEE DHNNR SUENI
BNEE BENEE ABUEE RN SEN
8% JONEL CTRNE NENSS SERES sHO
i 8 1 b, 8
! Y
: B
1 1 1YL T11
h |
! |
1 L 1 - i TEr T
w4.x4¢ .. 2 ,H..; s .i.l — T A H H :
] { R 86 FEESE | E1 IRE &S RAN NS BN IS (BN e - 1
T e AEK FRAKE {8 UES | BEES PUDEY §-NAS FUER § SWRY R EN BaBuk inam,
| Ewang 8 A W I G BEEE Y BET 5€ ) 19888 VBEED SUBHY § 881 FENL ! I
B A 1 Vi 8 S PN D PO ISSST BEEEN SHST | 1T IRuS Il G &
AEARE : InEy A NSNS TN i . HEDE § hED IR B bit i ISEER al
4 oot s = - - -t - e
iy ——— S SESEE DEREE SN
IBERE LEG 4 Ion tnune saBeN ou ] Iy
B UNUIE ATUDE ENEUE § SRNEE §N NN § 0 Bl SN SBE BESRLLLL
1
1 N UN SEEUE § AU BEE EENLY VURUE b1 1 121 WIOHSIHO
1 T % 1 SRS SRARY 8 HE WS ® AW P 112
e L N i SN FRARS & %
i NI B Ry aas BAE & INE JWEAS K
N EAN iNE § 7. SNEN IREE B 11 58 /NG BUENE D iHE]
— - - — - R - - . e
] NS0 4504, WEEH SRS (- I i ! W8
I S BB R IRSS FUSSE RUNNE | SUSWE SABELE if T
++- D s St SRR 4 - " bt + —
i Y 1 IRBUS SREES 1 IETD GNERE i NEA NS BREI
WG i 1 4 AR BB 5 BRNAE AN FUARA | UEUNS ERN] T
IR i8] { et e B IBH RS RERS Inuet
et FHES SEUNY SeEE SIS W - — IPESE BISERTE R —d
s JE SUWES BEEEE FESDT S 4o . - - s INEEY SWOEE Be: il
ISEEY IS I8 FIEEET CEEESE SRSSE NNEES REEE 14— + - BBl be — e
S snwes susne seaw: TR A NN ATRRT § AT AN NENES N SR B | B2E Y SENES BN 1
INNEY FEENY N AN $550 IBSSY SNNNS § ERUNE ENERY U} ) T T INIVIW
R S S ey —— — INEEE § R 4 - - —t ISEEE S
HEENA SAENDRRE S AWEY os BN 1 00 E20 BEEES AEGAN B 19 BIWES § §ES 2R SAE r !
SREDY FESEE AFESAISARD R e SREEE 0W N Ml SRRE R S RS & H 4
ENEED VESSENSUNE SREEE SNARE URENN NUSY | SREY FENRY ENSEN PRESY SIERE FEEWN | ENUN: : I
e e e e e ] REOAX0 GNATOSSIA | I
B3 SORSN AUGHT SUSNE RAN N SUNNS § BEEY § 6555 55T SUNSY BN NIRE N1 BB DY R SR a 1
SEESN TTEES SDEES BEE N + Al“ e —t 4 ISEDE e N IBSER BRGwE §! — A— ._ 4 !




39

Dissolved Oxyzen, Dally Averages

1965 2.2 195 2.

e ST %3% L T
1962 4,77 " 195 .75 "
1961 a.hz " 1952 1.49 "
1950 3.8 198 33 "
1958 3,62 " zzgg 2.00 *
1957 1.95 *

This season the D,0, average was the lowest since 1957.

10, W During the June 3~ September 16

test periocd there v forty-nine
analyses below two prm and nineteen below one ppm, The
record from 1958 to date is:

Below TWO ppm Below ONE ppm
196 49 8 19 days
a3 T
1962 " 2 ®
1%1 . 10 *

16 : 0 :
135 : 23

During the test period the dissolved oxygen load averaged
8,07 tons per day, The 196l perioed averaged 29,00 tons per
day and in 1963 the load was 27,12 tons per day,

11« Oulf Island Dam. Considering the very low average
D.0C, load entering the Pool and

the near record low flows the river water D,0, was satise

fectory, The dally average D.0, for the June 3« September

16 period wes 2,10 ppm only slightly less thaen that entering

(2,23 ppm) at North Turner, With the exception of 196},

this is the highest average D,0, on record. However,
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sampling et this location is not as representative as at
Deer Rips Dam, In spite of the adverse conditlions upstream
reasration in the Pool must have been very considerables,
(er 3.0.D.V10tl in ths Pool in Part Pour of this report),

Dissolved Oxygen Daily Averases

W oMEm W o

196 1.88 PR 1955 o0.17 b

1962 1,70 " 19 1,17 "
1961 0,51 * 1953 0.2 "
RGN N
988 o032 ° 1980 0.12 "

12, Deer Rips Dam. The river water seaumpled at this

station is more representative due
to the thorough mixing which occurs at Gulfl Island Dam,
This season there was only one gzero D,0, test, twenty tests
were below one ppm and fifty-three below two ppm, The
average D,0, load (June-September, 12 weeks) of the water
passing this sampling station was 6,88 tons per day, The
196; and 1963 loads were 16,85 and 13,55 tons per day

respectively.

13, Lewiston. The dissolved oxygen present in
the river water sampled at Chestnut

Streect brldga,snl higher than that expected, There were

no analyses below one ppm and only ten below two ppm., Thie

is slightly better than last years reccrd,
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Below ONE ppm Below 0,5 ppm
196 0 days 0 days
1 1 i 1 ol
1963 18 " a3y *
% 2 - 2
1060 % o v
13, Lisbon Falls. The reseration South of Lewiston

has always been very large dus to
the rapids and the Dam at Lisbon Pallas, River water at

this location was near saturation throughout the season,

Conclusions, River water quality, based on
dissolved oxygen content, was much

lower throughout the entire stem with the possible excep~
tions of Lisbon Falls, With very few exceptions the stretch
betweon Berlin, New Hmmpshire and Virginias DBridge, Maine was
sbove five ppm and would sustain a "C" classiflcation even
at the very low flowa which existed throughout the season,
The water quality from Dixfield to Horth Turner was very
low for the greater part of the season, This astreteh of
the river was below a "D" for a considerabls portion of the
teat period,

The Pool came through the low flow period much better
than expected, Reaeration was surprisingly high, The D,0,
data (tons/day averagce) at the lmportant samplin; stations
is recorded on the next page.
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19685 1964 1963

1, Bell's Ice House 35.11 U43.77 hLha50
2., Gorham (Public Service) 28.2% ha.91 012
+ Hlead, Maine 29! h207 62
s Virginia Bridge _ 32.31 Jﬁ.iﬂ 0567
® Dixfield ! 28.22 37. 3 39.2%
6. North Turner Bridge 1. . g 32.6
g. Turner Center Bridge 8.0 +0 27.12
« Deer Rips Dam 8. 16,85 13.55

8ince the aband]ment of sulphite

pulp production at Berlin and
Rumford the principle value of this test resides in the
rapid identification and extent of "apills™ at the mills,
The loss of 0,C,P, during passage of the water through
the Pool has been recorded since 1949, The loss during
this test sesson was 4,6 ppm, almost twice that of 1964,
but lower than the seventeen year average.

.Average Dally Loss (K.T.,B.=0.1.D,)
Total 0.C.P. ppm

19654 L,6 p 1956 7.5 p
VoA 1955 £l 3
1963 0 ® 19! 6. "
1962 g . 195 go" "
1961 5 " 19 .g »
1960 9 1951 7.0 ™
AR
1957 5.0 " ’
17 year average 5,3 ppm
“.T‘.‘H, .n.R. D.

g t Tents,. Barly in the year the question arose

as to the validity of the samples
taken at the regular stations below the mills at Rumford,
Oxford Paper Company conducted nine five station crosse
section tests at the Dixfield Bridge from May to mide
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Date

D.0.
ppm

8,956
8,65
8.40
8,45
8.33

7.45
7.18
7.18
7.08
7.18

7.10
6.88
6.72
6.50
6.65

8,10
4,90
4.80
4.88
3.63

5.08
4,85

4.60
4.38

SFECIAL CANPLING
DIXFIELD BRIDGE

OOG.P.
ppa

16.5
20.0
20.8
19.5
21.0

B.0.D,
ppu

3,08
3.87
5,48
3,30
J.28

5.68
10,08
11.05
i1l.18

2.69

5.08
9.06
8,90
10.17
8,95

8.44
10,57
8,64
8.04

11.30

8.17
12,77
11,30
11.45
13.63

Location

LEFT MEXICO SIDE)
LEPT MIDDLE
MIDDLE

RIGHT MIDULE
RIGHT (PERU SIDE)

LEFT (MEXICO SIDE)
LEFT MIDDLE
MIDDLE

RIGHT WIDDLE
RIGHT (PERU SIDE)

LEFT (MEXICO SIDE)
LEFT MIDDLE
MIDDLE

RIGHT MIDDLE
RIGHT (PERU SIDE)

LEFT MEXICO SIDE)
IEFT MIDDLE
MIDDLE

RIGHT MIDDLE
RIGHT (PERU SIDE)

LEFT (MBXICO SIDE)
LEFT MIDDLE
MIDDLE

RIGHT MIDDLE
RIGHT (PERU SIDE)

e
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SPRECIAL SAMPLING
DIXPIELD BRIDGE

D‘t. T'ﬁpq D.O. G.C. P. B.OQD. LOCA?IGH
July LEPT
30 20,1 5.15 23.5 11.1h (MEXICO SIDE)
30 20,3 5.03 «0 12,70 LEPT MIDDLE
30 20,3 .92 26,0 12,07 MIDDLE
30 20,0 450 273 12.27 RIOHT MIDDLE
30 19.8 3.85 27.5 13.25 RYGET
{ PERU HIDE)
August LEPT
1 22,4 h.go o0 12,04 (MEXICO SIDE)
13 22,7 ho -1 5 15,15 LEPFT NIDDLE
13 22,5 h15 29,0 12,85 MIDDLE
13 22,5 3.93 30,0 11,90 RIGHT MTDDLE
13 22,3 3.9 31,0 13.70 RIGHT
‘ (PERU BIDE)
August LEPT
a% 18,1 S5 25,0 8433 {MEXICO SIDE)
27 18,8 .70 28,5 13.35 LEP? MIDDLE
27 18,7 E.za 28,5 9.55 MIDDLE
27 16.5 « 560 26,5 12,00 RIGRET MIDDLE
27 & 2.60 29,5 15,90 RIGHT
{PERY B1DR)
September LEPT
10 18,1 6,65 2.5 7e52 (MEXICO SIDR)
10 18,1 6,60 30,0 13.10 LEPT MIDDLE
10 18,0 .15 29.0 11,50 MIDDLE
10 18,0 6,05 27.5 8.57 RTIGHT MIDDLE
10 17, 5.63 29,0 13.33 RY oy

(PERU SIDE)



Beptember, The results are tabulated on the following
pages, They indicate that although there are differences
in concentration across the river from the south to the
north shores, the sampling station chosen in 1941, and
used since then, 1s representative of the average pollu-
tion load in the water,

Owing to the distance of the sampling station at
dorham from the Brown Company mills and the mixing whieh
cecurs in between, ne differences were found when a test
was conducted there,

On July first a series of tests
were sonducted by My, Wilbur Cote
(Cxford) to deterwine the difference, if any, in the D,0,
values when the semples were titrated in the Laboratory or
in the Fleld, The results are tadulated below,

Sample Point Annlgtcd in Analyzed in Difference
the Fleld Laboratory

Rumford Point 5989 5090 +0,10
Rumford (V.B5,) E.IS E.ﬂ 0,12
Dixfield * ™. w(,02
Ril.g 00 0.25 "0005
North Turner 2440 2.40 0

Turner Conter 0.78 0,68 0,10
Deer Rips 2.68 2,70 +0,02
Lewiston 2,88 2,75 ~0,13
Lisbon Palls T«65 T.75 +0,10

"These data indicate that no significant differences
exists in the two procedurss,” The Thursday dissolved
oxygen titrations have always been made by Brown Company
in the Fleld and by Oxford Paper Company in the Laboratory,

Qi
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At the request of the Oxford Paper
Company, ir, J. J. HoKeown, H.,C,8.1,
regional engineer at Tufts University
conducted a series of D,0, tests on Androsecoggin river water
by three different methods, These tests were made in March
1965 at seven different concentrations of Dissclved Oxygen.

The results and conclusions given delow were received from
i&‘. KGXCM.
Water Sampled above Rumford, Haine

Electrode Method Aside Alkall Difference
A B Hypoechloride Aside-Alkaline
Hypochlorite
0.8 8 0.8 1.0 0.2
3.7 8 1.6 1.8 0.2
2.7 .I Z.Z 2,8 0.1

hE B

Water 3ample at Dixfield Bridge

1.5 1.5 1, 1 0.1
23 2 R 0.1
B B ¥
a3 6:0 %Zg 6.0 0.2
7'& .' .6 ﬁ.? o’x
7 7.2 740 ToR 0.2

All values expressed as mg/liter (ppm)

Conelusions

1., Azide method gave 0,2 mg/liter lower on
Dixfield water.

2. Fo significant difference between methods on
river water above Rumford,

A eonfeorence was held on Priday May 7, 1965, by the
Administrator with representatives of the three companies
because Mr, Hinckley (W,I,D,) questicned the validity of



the alkaline byposhlorite method and favered the aside
procedurs which W,T.C. use, A decision was made to continue
the alkaline hypochlorite method which the A,R,C, has used
since 19!;1.‘ Later Mr, Hinckley agreed to sccept this
decision and state in any report that the aside method
yields slightly lower D,0, results,

In August 1965 M, R, H, Remsey, Brown Company, cone
dueted nine analyses on water sampled at Gorham, W, H,
(Publie Service) using the Winkler alkeline hypochlorite
and azide modifications and compared them with the Polaroe
graph#s method, '

The alksline hypoechlorite method gave averazes signifi-
cantly higher (0,43 ppm) values than the aside modification,
The results obtained by the Polarograph lies between those
determined by the other two methods,

The following tabulation emtains the data,

Date Winkler Modification Polarograph
Hypoohlorite Aside H,W . HM.» R,H,R, &
A7 A g2 LI L8 &)
/10/ S 5480 S5e2 5.36 i ;
/u/ 5 6.31 Se .os 1
/12/ SJi1 5-75 (1)
g g‘ g-g{ " 6.12 (1)
g;x 20/65 6457 .22 s'.'g R
Averages 6,22 5«79 6,08 64,07

Average of thres methods by regular operater 6,03

# Operator's initiale

(1) Indicates the order of test (1) being first tmdsuﬁﬁy
followed the other,

#% Pisher Zleotropode, XHodel 65

Y



A
In Septesber 1965 the alkaline hypoehlorite method

was chocked against the Polarograph in the determination

of five day blochemical oxygen demand on water sampled at

Gorhem, H,H, (Public Service). |

The results were,

pate e Pol eromah
o

Dasitoche’

9o/ 8/6 9 .

W8 4 o

9/17/65% 2.9 2. 2.4

#Ghelburne, H,H,

Note: The Polarograph used in all of the testa (.0, and
B,0,D,) was standardised by Water Pollution
Commission, Concord, N, H,
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