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Twenty-3ixth Annual Report
PART FOUR

Biochenical Activity in the Androscogein Pool
1968

Introduction. For the purposes of this report, the Pool
iz the area of water situated betweoen

North Turner Bridge and Deer Rips Dam, Long experience indicates
that representative water samples are not readily obtainable at
Gulf Island Dam, The seven mile Korthern sector, between the North
Turner and Turner Center Bridges is relatively narrow but contains
very active benthal deponita, Daily tests were made Trom June 1
to September 7 (stations 3,4 and §), to September 14 (stations 1,

2 and 6) at the six saupling stations,

1, North Turner Brid Le ¥ile 2.5
2, Turner Center Bridge 5, Oulf Ysland Dam
3, Mile 425 6, Deer Rips Dan

Caloulations are basod on drainage area river flows at
stations one and twoj the remaining stations on the measured flow
at Gulf Island Dam. An eight week perfod, July 15 to September 7,
and the month of August have been chosen for detailed study.
Statisties for the two weeks July 19«31 illustrate the effect of
high water temperatures, With the exception of Thursday; all daily
tests were made in Auburn, The large river flows during June and
early July distort comparisons for this period,
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The soluble pollution load entering the

Poel during the suamer, was only slightly
larger than in 1967 but was about double that of 1963;196h;and 1965,
Due to Spring high flows the amount of suspernded organic natter
tranaferred from the river to the Poel; probably, was larger than
that of the previous five years; actuasl measuresents wers not made,
The measons large surplus of dissolved oxygen entering the Pool is
due to the high river flows from June first to July thirteen,

Summer BeUuDal D.0, Dy0, ¢ ’rplua 5‘
Pariod av,1lbs/d av.lba’d ay,lbs/d Deficite
1968 72,200 141,100 468,900

1322 64,200 91,700 #2200

1 46,800 55,300 £ 9,000

1965 36,300 23,300 «13,000

1964 35,000 67,200 fgz-,soo

1963 35,200 61,400 26,600

1962 66,200 67,200 £ 1,000

During August, the eight week peried (July 15-%ept.7) and a
two week period (July 18e31), the daily averages were,
Tompe Dy0,1b/4 »ppm B,0,D, oppm B,0,.D.Ult,
20 6. ;0 50 L0 gg/glé Leb 91bzg; .
August
iy Ts-tept.7 2126 561630 4225 541680 L2 34" 200
July 18«31 23.8 65 560 L4 51 390 3.5 82 200
Exeluding reaeration contribution and benthal demands, an
average oxygen defieit of about 40,000 lba, per day would have been
necessary to provide for the ultimate demand of the soluble pollue

tion load originating upstream,
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BIOCHEMICAL OXYGEH DEMAND and DISSCLVED OXYOEN
Average lLoad {1bs/day)

1968
North Turner Dridge Turner Center Bridge
Yeek Fiow B,0,D,.5 $.0, FLOW B,0,D.5 D0,
Ending ef's ¢ |
Jume 8 4302 84,065 184,13 18 66,870 176,115
1 % ulid ol dar GG el
29 6532 ms;ssa 306;379 &% m;m 3371539
July 6 7060 89,347 309,55, 7598  #2,085 309,
R R
2re 2670 49,779 22;239 2769 16,459 gg:m
g, 3* 53,881 56,765 2517 562 3b,920
e 10 2 230186 u:;’sz 2367 53,508 20,997
17= ‘ 235708 46,736 2253{ gi',? ay%
2 3 734 57439 2 ¥ »
31 2267 57,901 47,971 2269 51,683 27,263

Sept. 7¢ 2066 42,521 57,539 2169  40:84L4 y
el R €27 29: 3 2497 58,010 e

June 1 - ' : .
Amnm

iy .
iverage 2459 54,680 56,680 2503 52,000 29,410

Eight Veeks*
Le2 ppm  4e25 ppm 3.9 ppm 2,19 ppm



HORTH TURNER BRIDGE
April, Kay, June, 1968

VIO pH  TEMP,
Date efs ©¢
April ‘

‘ H‘;: 7.0 G.8

607 mcn
ad 6.8 11.6
16% 6.2 15.2
23 6208 6, 11,0
30  L00 6.7 15.0
June
3 5279 6.3 1645
i 4003 6.5 17.0
5 m 3 BT %
6+ 1,526 2,; 16,0
z 3980 z.o 19,5
3738 N 18.5
¢ g
s *
12 2363 G.i 140
13+ 6229 6.6 4.0
14 5665 6,3 16,0
15 5053 6-2 16.5
17 5092 6. 18,5
18 537 6.2 17.5
19 6143 2. 17.0
20 223; .8 16.1
21 2.2 17.0
22 6219 . 16.0
2h 5285 6.6 15.5
:g gzgs 6.6 15.5
3 7.0 16.0
g‘ 6231 6.8 15.0
6442 6,7 15.0
29 9004 6.7 14,0

*Oxford Paper Co, data

DISSOLVED OXYORN

% 8at, 1bs/a

ppm
2.7 a5.4
2.8 96.7 . aaian
Hoa
9’9 g.ﬂ : i
9 T7.5 i
32 #8305 17078
«00 ﬁ?ag sk
8.2 82,0 4000
7.82 gzgﬂ 166,676
7.2 765 13
9.80 95,2 2273
i3 g e
8,63 86,3 z%:igag
.72 gLe e
8,00 83,3 231,
8,38 86,5 279,213
8.63 29,0 310;292
8.95 89,5 301,671
8.50 8,.2 ﬁgm
3.5’ 3&.6 p”s
8,20 82,0 282,941
3:7 s’o 292".129
8.9 87. 308,972
9.14 87.9 447,915
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Date

. [ o .
HEERES o s g rers
23
§2

bt bt
L]
&

S L ELTE

FLOW
efs

5388

293

NORTH TURNER BRIDGE
July, 1968

TENVP,
%

17.0
18.4

DISSOLVED OXYOEN

ppm % Bat,
3‘3‘7 9105
g8.28 88,0
793 3&.2
7.9 23,
7.6 82,1
7.73 3&:5
Te3b  79.7
Es B
6, 9
6.18 Zg.z
5.10 .
he75 356,
hek9 55,2
. 5.0
L] »
5:03 &30
he85  57.8
L.69 55.5
Le2 48,3
boh2 50,7
L3532 51.9
478  Shek
L.20 47,3
3.80 42,2

1bs/a

B.O,D,

5 day
lbs/d4

(0%
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FLOW pH
Date ef's

1= 2 6.7

2 2381 6,60

[ 2369 6.50

6 2343 6.

;' 2369 2.28

2257 .

9 251, 6,58
10 2277 6.53
12 2328 6,
13 221 6.52

2175 6.31
15+« 2205 .
2148 .

20 24501 53
21 2530 51
22¢ 2776 »
23 2437 6.
;2 2323 o7
7 a9 'gi
28 2230 6.27
29« 2111 6,
30 220 Ge
31 2 6.70
average 2340

FBORTH TURNER BRIDGE

August, 1968

DISROLVED OXYGEW

ppm

4 Sat.

lbs/d

57,878
51,320
59,610
49,554
41,792

B.0.D. § day
ppm bg‘ d
5.1 67,085
e 57735
3.6 W hk2
7 &
3.5 28:176
Zf% 53’332
bl 53,988
e 19087
a3 33:332
5.8 ’9%8
4.8 55,5
b8 59'
{'i 70'0&2
5.0 33:320
d.s 1270152
bed 58,472
5 43,813
0 LBL2
3.9 49,074
2 50471
Ve %0
heb 591786
be6 58,814
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FLOW
efe

20¢
:
2109

25
22

2580

2084,
2153

HORTH TURHER BRIDOGE
September, October, 1968

TEMP,
o¢

DISSOLVED OXYCEN

ppm

fat. Sbn/d
622 6475
qi @
67 i
43.9 45,597
ro SR A C
W6.9 47,038
b7.3 53,042
&3 10388
62,5 85,577
411
35,0
49,0

be7 52,024
3.3 39,247
35 38
3.6 50;91’0
3o 39,333
3.7 45,8
b7 81,775
23 mg'%:
hed 80,
be0 55,660
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Horth Turner Bridge
1968

Pardiod DeOs Be0aDeS
ibs !& ppm wa/d ppem

June (25)* 226,400 8,5 103,800 3.1
July (27)2% 137,300 5.8 23 200 3e2
Augs 127 go L0 b6
Sapt . 600 5.0 5&’900 Le3

June 1 =Sept.l4 141,100 72,180

July 15«%ept, 7 56,680  he25 54,680 k2

*Humber of Tests

Jurner Center Bridre. This season the river flows at this
| station includes the inflow from Neminscott

River, During June first and September l4 the average dily increment
was 167 c.fe8.7 the August inflow averaged 23 ¢.f,8, and the eight
woek average was Li c¢.f.s,

The benthal deposits, in the area hetween the two bridpes, were
very active until late in August, Large volumes of gasn were ro-
leased and large quantities of sludge were obeerved floating on the
surface, The extent of the sctivity may be judged from the from
the following statintics,

Station Period Flow lb "d 1b 7d' ppm  Temp,®C
. 8 fade ] 8 /Ver,
TgCQB. &uiﬁuﬂt g}g m 2!1 % l’.& 21:5
’ 't
“OTOB. Jl‘ 5""307 2‘}60 &035 5‘&.680 l..2 2107

Tocoac Jl 15"»507 350& m 202 % 309 22"0
]

During August the measured aversge loss of B,0,D, in this secotor
was 2,300 lbe/d, while the average decrease in dissolved oxygen,
excluding reaeration, wes 24,150 1bs/d, If the D,0, contributed by
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the Nezinscott River (av, 23 efs 5.0 ppm) and reaerastion (estimated
as one npm at Horth Turner rips, 12‘600 1ba, and 7000 lbs, per seven
miles of river) are ineluded, then the total D.0, loss would be
24,150 £ 620 £ 12,600 £ 7,000 approximately k&,)?ﬁ ibs/d. The
indicated benthal appears to be

1. B.0.D, entering ¥,T.B, 53 400 1bs/d
2. B,DD, lons tasggg.ﬁ.

39 ggg 1ba/d
3. 8,0,0, loass mensured lbe d

b, B.0,D, loss total 33.300 ibs/d
5. B,0.0, leaving T.C.B, 56,000 lbs/d
6‘ RQQ.D' mtm ?3 m lbsf

Assuming the benthal iz uniformerly active over the estimated
760 acres of river bottom 1t contributed about 30 lbs, of B,0,D,5
per acre per day,

The warmer weather which prevailed during the last two weeks
of July increased the bsnthal activity in thiz northern sector,
The data obtained were!

Station Period Flow 9.67 « ppm  Temp©C

Iba)ﬂ PR

NoTeBo July 18«31 273 65,500 Leb 51,500 3,5 23.8
T.c.n. uly 13-31 3 2,0 % 303 2‘)08

* g
Thn eatimated losn or diamolved cxygen appears to be
3&,700 £ 2,200 £ 15,000 £ 7, - 55,909 1bs, per day while the
net B,0,0, loss was only 2,100 lbs,
The statistics for period July 15 to September 7 were studied
because these eight weeks include most of the "hot" spell, all of
August and a slightly cocler week in September,
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Station Flow ¥ater Dissolved gon BeOelle 8§
Temp °C ppm  1bs/d oss ppm  1ba/d  loss

NH.TeBe 2560 21,7 he25 56,670 , b2 51..6%

TeCoBs 2504 22,4 2,19 29,410 27,270 3,9 52,000 2,680
The meanurod DeCq loss was 27‘700 lbs/d while the B,0.D, loss was
only 2, 680 lhsfaay. The total oxygen loss may be aaleulstad a8
27,700 £ 1 200{Nesinscott) £ 13,300 (¥.T,rips) £ 7.000 reasration
® 49,200 1bs/d. Thus a probable loss of 49,200 lbs/d of dissolved
oxygen proﬁmﬁﬁd a net loss of 2,680 1lbe, of B.,C,D, ”ho pollution
load (54,680 lbs/d) entering the North end of the Pool, at an
average of 2200 and two days retention, and with no contribution from
the beuthal. should have been ruduccd to 22,3&0 1ba/d allowing a
50% loss, The meansured loss was 2,630 lba/a, honce the probable
benthal contribution was 22,340 £ 2680 = 25;020 1bs/d,

Turner Center Bridge

1964
BeTeBo = ToCeBo
?Ql’!.ﬁd DQO. B.GgD" 9.8’. B.QCB’
lbs/d nom lbu./d opm n:/a 1b/d
272,200 7.6 95, 2.6 -u. .a , 700
July 11 mo LoD 62 3,0  =24,200 "800
2.1 55, .'m hok  =24,100 3,300
Snpt. 3 39,6 3.1 49,400 3.9 23,650 5,500
June le : : : :
Sentl.1lh 121,000 67,430 «20,100  «h,750
July 15« i :
Sept, 7 29,400 2,2 52,000 3,9  ®Number of Tests
Mile 4,25, This sampling station is located at the

gouthern end and in the center of the
"narrows®, four and one quarter miles north of Gulf Ialand Dam,
Tests made on water sampled here should reveal the changes occurring
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TURKER CENTER BRIDOE

April, Hny; June, 1968

&R fR3RqaR3ACREIRSARRARIERRY

...................

d

w3 SE FRSCPS e RN CRRERORREREEY
mw + woson RIRELASILHoAIOTRNRTIR AL
@A R el enod o N O8 OF £ 0F 0 0F v 0 8 OF 8 0 r=4 €4 04 8 OF 0F 16 08 11 08 0¢

MMM MOINNNNNM

IS R EERRE SRR EEE

B i T i e bt B s ot T T ol T TR I I I

NEESa333SnRREERERERANRRY

eGSO OOV NN DN O NN O N NG SO

..... ® & 5 F v 5 a0 LR * v+ @ v

P02 T A N & Pt TP SN T S =T
v sentn oRYENE8ARNLTE80R SUERS.NR

VED OXYGEN
Sat, 1bs/d
4.1
g

69.6

K

pIse
pps

9.5
:
6
4
7
7
7
£
£
6.3
8
2
8
;
6.
Te
7
7
7
7
7
£
8.1
8.3

..................

dendn sSusansfsunsdsngtannngdgns

TEMUP,
°¢
10.0
0
0
5
¢
0
8.0
.2
2
9.0
75
0
0
&
0
0
«0
7.0
7.0
3
5
0
i
0
0
0
¢
5
0
0
5

e o A L 25?0532563’575862&%

¥ o+ & 9 ® N A .S A A N *

6666666&65566666666666&66

R SRRETEERE R e E e
mmwm»wwmwmxsxse7amunwuuumwmnnuusmua

pH

6.8
6
6

*0xford PW Co, data
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TURREZR CENTER BRIDOE

July, 1968
pH ?&P ¢ DISSOLVED OXYGEN B.0.D, § day
ppu % Sat, 1bs/d  ppa 1bs/d

640 16.8 .64 9.0 465,08 2,13 114,656
185 7 0 202k 50



FLOW pH
Date ef's
1 299 6.6
2 209 6.2
B e
6 2379 6.1
7, 2k9 635
9 ] 2'§
10 mg 6153
12 2379 6.49
13 2259 6.

2169  6.25
iz* 2209 6.

2139 6.
17 2339 6.53
19 2429 6.3
20 24,19 6.
21 2,00 6.20
22¢ 2909 6.
2 2349 2"5’
£ B9 ol
28 2229 6:28
23. ﬁ;g 2'33
gz 2369  6.42
average 2363

* Oxford Paper Data

TURNER CENTER BRIDOE

August, 1968
DISSOLVED OXYGEN
ppm Sat. lb‘/d
2‘.8 31.3 '.793
3.0 33.7 3359&6
245 23., 34,050
1. 18,7 21,379
Ou 1.3 12,820
1.85 21,2 24,167
139 21.6 33.231
2, 2&.% 28,851
L1e5 170 13.553
.46 16,6 18,717
B, 2u 2y
* o ¥
2.25 22'8 25’,5‘32
10 1713 ,m
%.g 12.1 z;._,%
- £ ¥
0,6 17,% 25‘.098
3.12 34,0 325596
2:93 32,9 30,458
1e25 1he2 15,956
g =23 89
2. b4 zz.s 28,651
2,55 27.h 33,928
2006 ﬁ'lla

BQOQD.

ppm

5 da
N

(ke



pH

EJVERE

5

ANV ONONOND
Wl

® % & & % 9

i EA
. s
W

6443

646
6.5

6.6

TURNER CENTER BRIDCE
September, October, 1968

TEMP,

DISSOLVED OXYGEN

ppm

’ Sat, lb'/d
30Q6 ,30-8)7
19,5 21,208
39.2 404500
3347 355%%3
23.9 24,
L2, 52,954
36. k25531
31,1 30,181
2.7 26,409
25,9 32,710
L7.6 65,443
L3.0

19,6

35.0

BeCuDe § day
ppm  1bs/d
3'6 39&3“
37 LS
loals agim
B i
£
L3 50,026
5.9 "1l
bol 2000
ek 3,285
5,7 64,330
5 63,557
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in the sector from Turner Center Bridge. The averages are

Station Period TFlow 7 Ba0yDu5 Water
efs lha d ppa 73 Tenp.
ToBoCo fugust 2363 26,100 2,1 215
22.1

Hile L4285 August ﬂ% m D431

The August data indicate that messured loss of dissolved oxypen
22,220 ibs/d was accompanied by a measured loss of B,0.0, 3;600 1be/d.,
Due to a great variation of water depths, euntuuru, baya, filn ete,
reasration c¢alculations have not been made, However, the benthal
contribution must have been considershle ainea; without any benthal,
the loss should approximate 60% of the B,0,D. load (52;000 1bs/day)
about 31,200 1bs/d, Durinz the eight week study peried, the detere
mined B,0,D.'s indicated an averase gain of 1020 lbs/day in the
water passing through this sector accompanied by a loss of
24,885 1ba/d of D.C,

The benthal in this entire sector and especially from mile
five to mile six was very active during most of the summer, During

“the two weok neriod, July 12«31, when the water temperatures were
high, the benthal activity was such that, although the measured
0.0. loss averaged 26,670 1bs/d, the B,0,D, actually increased
13,000 1bs/d, Sxcluding ruaeration these figures indicate a net
Baalie gain of 26,700 £ 13,000 = 39,700 1bs/d,



June

July

w 885 38

Aug
NEET:
17

Mt. 7
12 week
Average

uly 15«
Sept, 7

Average

(40

BIOCHZMICAL OXYOEN DEMAND and DISSOLVED OXYOEN
Average Load (1bs/day)

1968
Mile bgzs
mw B'GQBQS D.O.
m a
6312 41,438 9,708
6677 95;103 ggo_:szl.
7 99,801 291,801
u’:g 3323})3 83,523
3187 66, 55%38
2770 55,440 b
2518 61,374 6,079
2368 55, 5,
2250 552190 160
2270 38,775 1,73k
2170 34,885 6,178
3728, 65,240 76,000
2504 53,020 4,525

3.9 ppm O¢3h vpm

FLOW
efs

E
.

o
2770

;;%g

2250
2502
2270

2170
3724

2504

¥ile 2.5
B.0.D.5 D,0.
71,711
97,259 233,075
102,127 285,579

zzi 73,
3.1 2,
57,5 6?175

61,650 69,550

49,535 3,810
3.7 ppm 0429 ppm



Vile 4.25

1968

T.‘J-E.%{l-&-?’

pﬂ!‘i“ D‘G 8.0.0.5 D. » ‘O’D.
1bs/d ppa ive/d ppm  1lbs/d 1b/d

June {18)* 255,600 7 49, 500 2.6 - :
July (27 86:200 2.2 7&:600 3:6 «26,900  £12,000
Sept.{ 6 6,170 0,52 34,900 3,0
June le .
Septs7 76,000 65,240
July 15« -
Sept.”7 by 525 0.34 53,020 3.9 *Number of TESTS
bile 2,5 This station is located two and one~half

miles north of Culf Island Dam and in a
relatively narrow portion of the Pool. Crosa section atudies
indicate an aseceptable uniform condition of the water, Analytical
and test averapges are

Station Period PFlow D,0 B,0,D0,5 Temp, ©C
efs 1bs/d ppm  1bs/d  ppm

Mile 4.25 Auguat 2264, 3280 0,31 52,400 Lol 22,1
File 2,5 Ausast 236‘0 % 0,27 % 3.8 22,5
’ | ]

From mile 4.25 southward the water was almost anaerobic and
the measured losses of Dissolved Uxygen and Biochemical Oxygen
Derier? were very small, feaeration is unknown and visual benthal
activity varies from day to day. The B,0,Dy enntributed by the

121

benthal probably approximates the reaeration oxygen, Two large bays

{9 and 10) are relatively ahallow; bay 10 is situated almost entirely
in the rear of bay 9 and has very little benthal deposit and usually

a higher D,0, than the remainder of the seoctor,
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KTLE 425
June, 19648
FLOW pH  TEMP,  DISSOLVED OXYORN
Date  ofs og pom % Sat, 1bs/d
1 5750 6.1 18.0 .26 76, m:. 958
g Lo%s0 6.3  19.5 g,m ’ :953
130 7070 ?'3 %‘;"2 %32 g.s 356 11
& s e
17 3 t?; a8 &0 éae 1;3 ésa
18 g% 6.5 19.0 90 62,
19 63@ 6. 19.5 A7 69,
w 7.” 2 ]
21 Zgoo 6.% 18.0 7.72 ' l.ﬁ
22 & 54' : | .ﬁ 3.0‘ ﬁ}.} ﬁﬁa,
2, 55,0 6.0 16.0 7.34 73.4 219,128
g 6»; 1 '0 ?'91 720 31&,719
g' ‘ 6: 1 .0 ;&% '71- 25 ?sﬁ
23' 6.5 15.0 7.35 72.0 ' 81
29 90@ 6.63 15,8 7.79 77.9 380,812

#Note: Thursday data average of Wedneaday and Friday.

(12
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HILE &ke25

July, 1964

S8Y2RRarRR3I82RIRIRREIIATIS

- W o W .
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Sy 22RISHATIERSSARS R eur: wesso
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13&2233”’3&3’3&%&333 3)&&5

msmm mummnmmmummwmmnn 5]
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§:

'§3

.57

3

o.gz

0.32

5e il
_ 11
0.27

0,70

*Thursdayt average of Yednesday and Pridny
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Somerund TSBRNRBEREEEEELFERE o aa o

2030
2250

2470

L TEMP.
ot T,
6.31 22,0
&3 230
£ B
6.10 2305
19 23.8
28 23.5
6,38 22,5
6.25 22,2
«30 23,0
Eeb8 22,0
6,39 ggoﬂ
22 K]
6.1 21,2
6,25 21,5
6,31 21,0
640 21,0
{8
6.32 2.0
6,27 20,1
6.21  20.0
L 92& 3100
+ 20 21,0
6.,22 2.5
6".‘2 m'e
6.21 19.8

August, Jeptember,

Hile b.25»
1968
DIS0LVED OXYOEN
ppm % Sat, 1be/d
058 66 7059
Oub2 o8 1239
0,10 1,2 2304,
2,00 23,00 25,650
3 e z:ézé
® “y

0.38 A& b,678
0'22 g'éo 1'
o:{l {19 6,211
O& 3 05 1',520
Ouk3 ja2l
oy 13 1f3%g
glgé 0.7 1‘;gi
0,07 0.8 *909
0.10 15568
0513 103 157‘5
Oubls  bye 5,5
0,11 1, 173
g'ig 33 ,'gzz
5% e
0.20 2.2 z,gg;
0,08 O 876
iz 19.6 17,216
0,15 1.7 1,722
Ouh3 3790
0072 7.3 5110
0.33 3.5 4,392

B,0,D, 5
Ppm bc%’
bed 668
4.7 61,039
03 gz’%%;
. E
he2 53,
5,2 27:313
ﬁ'i sz'§§§
* %
W% 13,
1 Zs:
b 53,
5¢ 61‘130
e gﬁ”
5w -
5 o
L ke
he5 56,988
2y 20,378
n gg’ggé
3.3 .6
bl sa:sv{
2. 31'729
Tl
bl &7:
3.6 39,770
301 34,0915
2.1 270981

[P\
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SSEEIECARSRENNINGS ok

Tomp.
S

e
16.0

MILE 2.5

June, 1968

DISSOLVED OXYGEN

ppn

6.7%
5.42
7454
7.52
7.50

Te

Te
5.7¢
g S
2
é.
97
« 22

A
38

5

Ovn

6
6o
7.02

ab

%3at.,

71.0
57.7
5.4

76.0
i
6{:2
57.1

2
gzg

2
3.2

66.0
71.3

1bs/d
208,
§%§'553
286 4,97

BoOoBly § y
ppm bs/d
. 1

37 gz“‘
2'5’6 1 'ﬁ
2.41 gk.
2,29 845
.17 6&.%3
20” R;
z.gz » 729
2. 105,182
£ e
242 s
2.49 7316%
24 9‘.961
%’é 1087507
2,82 13733%
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FLOW
cfs

4
$

385358

90

R S——
SESERA NI

2430
Thureday!

MILE 2,5
July, 1968

pH TENP  DISSOLVED OXYOEN

% pom % Sat,

11
" 1 0.18 2.2
5 ;3 45 0019 2;3
0.20
6,35 27.5 -« 0.2 2,6
6.33 274 0.11 Lok
6o 27.2 0,00 0,0
Ll 27.5 000 0.0
Jl ’601 %Ogg l’.!
6.21 25,5 0207 0,8
6,28 " o,g: 10,2
& % W0 o0 1%
» L] : ]
6420 24,1 0,15 1.3,‘

1bs/d

3. S

28Y;

LI

126
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Mile 2.5
August, %eptember, 1968

Date PLOW TRIP, DISSOLYED OXYOENW B.0Ds 5 day
efs w o0 ppm % Sat, 1lbs/d ppm  lbs/d
1 2500 0ubS 6,062 b1 55,235
3 2680 6,29 24,0 0.62 7.3 '6 3.6 50,051
5 2‘020 2!22 2’.0 0;1& 2:1 2,3'&? 30 56.9“
6 2330 «10 25.0 0.% 1.1 1,155 co MS”
" A
9 2470 6,10 24,0 1,05 12,4 12, be3 sz:m
10 22 6,30 23,8 1.9 17,0 14,186 zzg b7,
12 23 220 23.0 0.0 0.0 0 1,560
13 2260 6. 22,5 0,04 0.5 487 "'Z 35533
14 2170 +21 23.5 02 1.4 1,403 3. ‘.gz
iz 2210 Ce 718 3.7 &by
21’00 6.31 32.5 0.0 0.0 ¢ 0 343 b ’m
17 'm 2305 00& 8»’ 9;;3% 3-9 fl ‘;1
19 2430 6¢m 22,0 Os 0.7 ' ) o ¥
20 2.18 21.5 OQM 0.9 I.M, 3.3 hg’
21 0 -20 32.0 0010 1.1 1; ;» ‘ 'gggt
22 0 0,10 1, £ 59,58
B 0 622 2.5 000 L1 Lz X9 523%
- 22 2350 « 28 21,5 0.0 0,0 - 0 3'5 » 24
2310 g.zz 22,5 0,10 1,1 1,208 2.9 '938
2’; 3370 o 21 nls 0-05 » 63 2,5 16
2 29 21,2 0,11 1,2 1,322 2,5 30, ;
29 2060 0,11 1;221 3.3 36¢33
30 2180 6.21 20,5 0.11 1.2 1,292 bal gﬂ,l 2
31 2570 «20 20,5 0.0 0.0 0 b0 3,240
2" 2030 6,22 215 1.30 146 14,222 3.0 32,820
3 2250 6,19 20,5 0.,10 1.1 1,212 2.9 35,160
h' 23-30 6025 2095 0381 3.9 9;297 208 32‘139
E 3% 633 205 o0dh 1.5 inym I @
& . ® . .,
7 270 6,43 20,0 0,05 0,5 % 31,9h4



Period

DO

1ha7a ppm

June 18 * 229’500 6'6
el R
Uge »
Sept, 6 5’360 Dek8
June le :
Sept.7 69,550

15- :

o7 3'310 029
Degr Rips Dam.

of about one mile,

Hile 215
1968

De5
lbs7

92, 500
72,000
47,800
31,700

61,650

49,535

129

M1 4425« 2,50

8.0,

ppn  lba ’d

2.7 -26 100
g.g b l‘.sgg
37 < 850

- 6,450

B O.D.
lba/a

000
2%
-g 600

-3, 590

3.7 #*Number of Tesats

The Pool in the sector is about fifty to

seventy feet deep and has a maximum width

This station ia located one and onee-quarter

miles downatreas from Gulf Island Dam and three and three quarter

miles from station 2,5.

fome reaeration and thorough mixing occurs

as the water passes through the power station at Gulf Island but,

during the swmer, the oxygen pickeup iz rapidly consumed,

Repre-

sentative samplea cannot be obtained at Oulf Island Dam, due to the

contours of the walls and the 'bottom draw' of the water,

obtained at Deer Rips Dam are

Station

ile 2,5

D. R.D.

Mile 2,5

DeReD,

Period Flow

August 2364,
August 2364,
J1 15«8,7
dl 15«8,7

2504
2504

0,0

1bs)d  ppm

W10 0.27
0.18

3810 0,29
0.15

Ba0eDu5

1be/d  ppm
r 305
y

49,535 3.7
3 305
L

The data

?OMPQQO

2245
2245

In this sector the water was devoild of measurable dissolved
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DEER RIPS DAM
April, Hay, Jume, 1968

D OXYOEN B.0.D. § day

e M ,3..””“”;"52@. lbe/d  ppm 1bs/d
Date ef's -
. N 6.8 10.2 10,6 941 )
' 2.2
- > . 0 10,2 90.3 .
2.2 %g., " g‘a %‘2

6.6 15.3 5.0 49. 2.
i B £
30u . : . .

1 &7 ad 17,0 54 56.1 %“’91’2‘9' 2.72 gs' 82
T BRHOHD BB B iR A

5330 6.2 18.0 n..és . 127, B8 2.3 ”:333
"ég ve T 5 S o OOV 103,382 22 52,

3 zoso 6.2 19.0 1 ..2 3%. 51 2,08 43,39
0 101 g.z g.o o 5h 6 +125 3‘3 4
1 13 3 185 .. a8, 0h,366 20 2 173,
B B 2'0 i;’“i' 3 33:3 m;ng 11418
R‘ {00 613 17.0 2.3) 71.3 gﬁ.;& §2§ . gﬁ
¥ 3 2’§ 19 'gé ?62:6 183 9 1.8 53,112
1% 3& 2 17,8 6,00 63.2 181, . 2
o 6 3‘2 §3‘§ g'zv 65, 232,739 §.g§: 133-. 660
T LN 42 61 207, " ,

18,5  s5.42 61, %a 01 207
%5 &3 1703 508 sa.% 1006k 2 3
2% 440 2’3 e 3:83 22:3 m{ggz 2,37 %.
o ¥ ™ ™ » a‘? ‘ -

3 é.s é’ é"i:g 22201 2.57 92,

£ &8 B sk 81 W B

*Oxford Paper Co, data



ef's

SEREREE

50
3980

i3

(AR EAREELE K LR ERK

3270

R

2850

$53EES

pH fgf’u

6,20
o3

=

REMLER

REBREVER

DEER RIPS DAH

July, 1968

DISSOLVED OXYGEN

Pp;m ‘ 8at,
8.72 90,0
8.01 8.8
7.61 80,9
7.gl 7‘63
9 "
éﬁ : ég‘v
A .
328 et
24 31,
2.3 25,
1.79 20,
1.32 15,9
0436 42
0.40 b
0.29 g
0'1 » 4
gtg 2.2
». .
o2 6.2
0,00 0.0
0.00 0.0
0.00 0,0
0,00 0,0
0.00 0,0
0,00 Ogg
O.1h 1.
0.11 1.3

iba/d

g
-

[0



Date
1=

average

2364

#Oxford "aper Company Data

DEBR RIPS
August, 1968

DINSOLVED OXYOPH

ppa

0
0.08
0.05
0

0.08
0.13
0.1
0.16
0
0.33
0.33
C.11
0.1
045k
0.0
047
0.07
0433
0,1
0,15
0.03
0,15
0.05
0.06
C.50
0.27
0.04

0,18

% Smt.

* & @

WP D BND NI A ML GO VD

® 4 & » 2 2 4 ¥ w8 Vs

PO O ROMMRMPONID SO0 00

Wm0
- % #
w3

L LW
® @
L ol =

1bs/d
%039
695

¢
1,026
1,695
1,223
1,970
0
&idy
’
1;282
1,191
6,227
"631

‘91
zi,m%
2fg%§

3480
639
721
g.ssx

3172
5,324

2,382

3.0.D, 5
ppm  1bs/d
3,8 51,19
35 e
Ly s
s i
3.8 46,778
e
3!{ ao:ggg
‘h 22.9‘»1
Sole 2,
2,7 31,137
2,9 36,
3.0 39,285
2,5 32,603
3.5 15,455
3.5 Shy gz
3. 41,5
3«7 bﬁ.ggg
301 38.
2.8 35,7
e 3%
- '
2., 280193
2,2 Y282
3.5 44,200

[ 31



Date

o
WS BE PEEEE caomrund

-

TEMP,

o¢

21,0
21,90
22,0
20,0
20,8
2040

DEER RIPS DAM
September, October, 1968

DISSOLVED OXYGEN
% %at, lbs/d

rit

04,00
0,18
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oxyzen, from July 22 to 29 inclusive and contalned less than 0,2 ppam
for most of the period from July 15 to %eptember 7, The oxyzen sag
point was south of Deer Rips Dam, where it was in 'sulfite swmer
periods?t,

The averare nmeasured net loss of 1,0,D,5 passing through the
Pool during August was 14,600 lba/day; from July 15 to September 7
the comparable loss was only 9000 lbs/day, The measured oxygen
losses for the same periocds were h7;$70 and 54,520 1lba/day
reaspectively,

Water in the Pool, from Mile 4,25 to Deer Rips Dam, had such
2 low dissolved oxygen content, that considerable amounts of
hydrogen sulfide were formed in the lower stratas, The odor of
hydrogen sulfide was praaent, usually ¢ n low intensities, most of
- the time but on one occasion, Aluguat 23, wae sufficiently strong
to cover large areas of the residential part of the city, (ef
Part Cne) |

The statistics for the Androscoggin Pool for the 1968 season
are recorded on the next page of this report,.

Deer Rips Dam
1968
DeReDail 2,50

Period B,0.D .5 0.0, B,0.D,

lba?H ppm lbs;d ppm  1lbs/d ibs/d

25)« 214,100 5.9 82,800 2,13

July (27 m,asow 2.5 60, 590~m 2.9 A,9so -11,2%8
Aug, (27 2.330 0,18 h& 3.5 =1,030
June le :
July 15«

Septe? 2,060 0,15 45,680 3.5 elusber of Tests



BIOCHEMICAL OXYGER DEMAND and DISSOLVED CXYGIYN

P

Fu BESEL 48le 3RGae

Aug.

Sept.

June le
Sept 14

July 15«
Sept, 7
2 week

Average

Average Load {1bs/day)

1968
Deer Rips Dam
FLOW BeDuDeS
cfs

55,843
463 1043495
6312 75,702
77 9%, 858
7599 , 0
1060 233015
3187 51,017
2770 52,107

2518 55,
2368 sgzm
2250 43,531
2502 3,447

2270 32,
2170 34,919

24,98 :
4028 59,490
2504 45,680

3.5 Py

2,160
0.15 ppm

(36



RaeTeBe
T«CeBs
Hile 4,25
¥Mile 2.5
DsReDe

H.T.B.‘D.R' D&
Lons*

ﬂ.T.B.
TeGuBe
Mile L.25
HMile 2.5
D,R,D,

KOTQB omﬁ.R. Do
Loss®

TEWP o
o¢

H;T.B.
TCuBe
Kile 4,25
Mile 2,5

DeRaDa

23.8
25,0
257
25,8
25eb

HeTeBowDoRolle

Loss®
Totals ‘1.6

21.6

23.1

FLOW
ef's

2436
241

2617
2817

4 83

Androscoggin Pool

1068
Aupust 5 At
FLOW 0.0, " Bs0,Ds
efs ppm 1hs/d ppm  1bs/d
23 b 50,250 46 53,800
2363 2.1 26,100  A.h 36,000
Bb on e 5 e
2364 0.1 2,380 3.5 44,200
3.82 47,870 1.1 14,600
July 15 = Sept. 7
FLO" D‘O‘ nQOQDQ
efe ppm lb;/a ppm  1lbs/d
2430 k25 56,680 42 54,680
2503 2»19 zgh&lo -.9 .535000
oo e 8 ope
2504 015 zfﬁo 35 L20es
be10 54,520 0,7 9,000
July 18 to 31 inel, .
DsOy B.OyDs
ppm  1bs/4 loss ppm 1lba/d loss
ba SR w0 1Y BUR oo
028 43130 22:’%’ 3 gzig Ag:aoo
0,29 4,190 4 0 60, » 700
0007 1'220 3,970 .6 55,300 6’300
be37 64,290 64,200 40,1 2,900 2,900

*#Logses exglude Reaeration and Nezminscott contribution
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Agril

'e'sg

16*
23+

555:&gmrww§§

13%
14
15

83

19

ot

22

IRYRP

*0xford Paper Co, data

GULF I®LARD DAM
April, May, June, 1968

Y
10.0
9.9

8.9

DISSOLVED OXYOEN

- Ppm ’ Sat.

78,8
i
6.1
6o 8
A
67.2
40.9
.5
w.g

B,0.D,
ppm
1.8
2.0
1.9
2.1
2.2
2,0

2.5

2,0
2.9

2.4
2.1

2.6
3.0

2.4
2.9
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8%

S P

HBNRREE

QULP ISLARD DAM
July, 1968
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« DISSOLVED COXYGEN B,0,D,

Sat,

2.1
2.1

2.4
1.73

1.1
2.56

3.1
3.8



Augm; Septenber, Octoher; 1968

GULF ISLAED DAM

TEP. DISSOLVED OYYGEN

ppra 4 Sat,
0 0
(379 | 20
O 0.9
1,10 13.1
0,18 2,1
0.0, 0,5
0,10 1,2
0.05 0,6
0.00 0,0
06 0,7
0(25 209
0,00 0,0
0.00 C‘,O
sz 38
0,16 1.8
0.0 9¢3
O. n‘
0,10 1,1
0,06 0,7
0.0 Ne
Oudd 1.
0,19 2,2
0.12 1,3
0,0 0.0
0,11 1,2
0,0 0.0
0.0 0.0
0,05 0.6
8 7% § 1,1
006 0,7
o
L »
0.8 3.%
0.0 0.0
0.0 1,0

Be0uD,
ppm

3.7
3.1

b9
be?

52
345

b0
3.3

3.5
3.1

|0
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LEWISTON
April, May, June, 1968

pR  TEMP. DISSOLVED OXYGEN  B.0.D.
o¢ ppm % Sat. ppm

6.’ 10.0 10.‘ 92.0 3;&
§:3 we 42 BE i
7 1% i Ay 3
2:1. 14.0 22& 61.5 2.
§:§ ﬁ:% ?:g: §2:§ 24
33 15.2 3:3 ﬁiv 1.1
gda lga’ 8;& ®
¢g 16.8 e 72
2'3 i"g .g 7 .‘
&3 148 R 2.1
6.2 18,0 73 71,0
6.2  18.0 6.82 9
IR
.3 1l :0 5:33 69:8
O O
6.2 0 724 T2.4
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BERGERE B onomewnrE s
BERBRNERERUARRRERFRR R PER

. * S

s & % &5 % 5 5 @

OO OO

>

LE¥ISTOR

TEP., DISSOLYED OXYORN By0,D

%c npa % Sat, ppm
16,5 8, »

183 3‘? §3§

13:5 -61:11 ﬁ:s et
m.ﬂ 029 Q,

20.5 5.02 552

20,5 3% sk

20,5 20 35.2 1.5
2.3 241 27

203 ot I

23,0 v TR v

2320 55 15 1.5
za.ig 0.79 923 ‘
25.9 040 b

egl'g g‘% '323

25.0 0.2 4%& 2.3
25.0 0.2 : 3

25’0 G.m 1"

Zﬁ.O 0Q1 2.2

Upes 1.25 1.6

23,5 0. 747
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9J5$3=~Mawauﬁi2=
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pH  TERP,
N 23.0
6.20 23,5
6,20 23,0
6.20 23,0
6,08 22,5
6,10 22,0
6.5 22.5
6415 23.0
6,35 22,5
6‘13 22'0
6,20 22,0
6.15 22,5
605 21&
633 22,0
6.19 22,8
6.19 21,0
6,18 21,1
6,11 21.5
Gobs 21.0
6,20 19,0
6421 20,58
6,15 22,0
6,13 20,8
3B
» Gasd
6,18 20,5
6,18 20,0
6,12 2,0
6.12 22,0
Gole 2043
6,22 20,0
6.5 19.7
6025 l 00
+5 18,6
o5 19,0
6.5 18,3

LEYIZTON
August, “entember, October, 1968

ppm

045
0.2

DISSOLVED QYYGEN

3“.

i
3

B,0,D,

ade
245

Le2

3.7

2.2

3.2

2,3
1.8

242
243

Jebe

)&
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During ten day passapge through the Pool; the net change in
Be0uDe5 was very small dn the eipght week study poriod; July 15 to
September 7., In the absence of banthal the average soluble pollue
tion load (54,690 1lba/d) entering the pool, probably would have been
reduced to about 5;900 1bs/day, The actual load leaving the Pool
was h5;6$0 lba./day;, in other words, due to the presence of the
bonahal; inatead of a B.C,D, redustion cf-39;790 lba/day the
experience loss was only 9,000 lba,

From the analytical statistics obtained this aummer; three
periods appear to be of major significance;

%. §u§uatgl-31, ralativelx stable period

30 T1Y 15 Stpeener T

The daily averages for each sampling station are tabulated on the
next page.

pH. The hydrogen ion concentratﬁon, pﬂ;

slowly changas as the water pasases through
the Pool, the acidity increases from 7,2 to 0,4 on the pH scale
in the range of 7,0 to 6,3,

Floating sludge and gassing were extensive from the first week
in June until the third week August and again when the Pool levels
were lowsred to the lowest point observed this year, the Friday and
Saturday prior to Labor Day, Visual benthal activity wam observed
from ¥ile two northward and gradually increased upstream, During
the higher flows, Juns through to wid July, large gquartities of
floating sludge collected back of Gulf Ieland Dam, and covered areas
very much larger than any seen since 1959,

Floating grasses and weeds were observed in very small amounts



and in marked contrast to the large quantities seen last year,
The Union ¥Water Power Company stated they experienced no difficule
ties with grasses this year,

Hierobial film was present during most of the summer and at
times covered large areas of the Pool surface, Blue-gresn algse
seldom were obaserved and then in small insignificant amounts,

Slimes were a very important source of trouble at the Turner
Center Bridge installations, The pump and probes required rfequant

cleansing, sometimes twice a week,

g
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