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REPORT ON TOXICITY OF STEFM\S WASTE AFTER PONDING

This report is a follow.up on Reports No., 106 and 130. It deals with the
toxtoity of Steffens waste after this has been ponded for a eonsidersble munber
of weeks,

The sample of waste used in these experiments was delivered to the Institute
for Fisheries Resesrch at 1:U45 P.M. on March 4, 1932, by T. J. Pawers of the
Stream Control Commission. The statements of Mr. Powers and the label on the bot
tle indicated that the samp}.e had been taken fiat morning at 11 A.M. from the
Steffen's pond at waste pump, at the Blissfileld plant of the Great lakes Sugar Co,
' The pond was said to be receiving some seepage from the 11:;1@ cake ponds, and the
temperature of the ponded waste was ziven as 5° 0. The first serles of experiments,
using 2 liter solutions, were started almost immediately, at 2110 P.M. on March 4.
The second series, using 5 liter solutions were started at 10:30 A.M. on March 6.
In the meantime the sample of waste had been kept stoppered, and cooled by a
cold water jacket. |

4 comparison of the results presented below (Tables 4 to 9) with those obtained
from fresh, unponded Steffen's waste (Report 106) discloses no clesr-cut differences.
%We attribute the failure of the waste to become self-purified in this time interval
to the fast that it was not diluted, nor aerated. Steffen's waste ¥When ponded
obvicusly undergoes smaeroble deca@asitiou, on secount of its extremely bigh exygen

demand. The -ond BYself 1s remuted to have given off a pronounced odor, and the

sample of the ponded waste had a very stronf odor-a mixture of sugary sweetness and
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unpleasent putridity. The oflor wae apparent in 5% and 104 solutions, not completely
disappearing until the toxicity had been about destroyed by aeration,

The sample differed in other respeots than odor from fresh Steffen's waste,
indicating that it had undergone considerable change. It was no longer of a bright
orange amber color, but was rather a dirty yellowish gray. On shaking it produced
suds-like foam, but not b strikingly as the fresh waste does. On serstion the
solution, unlike the fresh waste, di2 not precipitate lime. Mr. Milton B. Adams
informs me that the ponded waste had lost the strong caustic alkalinity of the fresh
waste. Since the toxicity remains, this may indicaté that the caustic alkalinity is
not the cause of the toxicity of the fresh waste. On the other hand, the toxioity
of the fresh waste msy have been due, so far as we can say to the cavstie alkalinity,
and the toxielty of the ponded wastes to some other chemical perhaps to products of
anasrobic decomposition,

The possibility that the toxleity of the fresh and ponded wastes, though roughly
similar may be due o different csuses, finds some support in the way the fish dled.
In d1lutions of the ponded waste, the fizh usuelly remained aspparently normal for a
long period; then a few mimites later would be dead. The period of turning onm the
side or rolling or dashing was usually very short. Death occurred with violent
twitchings and often in an opisthotonic rigoer suggésting that the toxiec principle was
acting on the central nervous system,

The revorted lack of any fish deaths in the river during the period when the
ponded Steffen's waste was being released was taken by some to 1ndic‘ate that the
toxicity of the waste was destroyed, which we have found not to be true. The factors
which permitted the fish to live we would assume to be rather Aue to the high water
level and low water temmerature of this period. |

The groate® resistance of fish to the solutions of the waste when ccoler is

shown by the first results obtained with the 5% and 10% wastes in the two-1liter ex-

periments. The solutions were made up with water at 14,5% In the 5% experiments
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(Pable 5) both of the fish, and in the 104 experiments (Table 7) one of the fish
first introduced, and hence enjoying cooler wgter, lived longer than 4did the same
species after the water temperature hed risen 18,5°C.

The lack of a close correlation between low dissolved oxygen value and beiween
—low%!:sse—l—veé oxygen value and the kllling of the fish characteriszed the experiments
with the ponded waste as well as those using fresh waste, When the waste was weak
(2% solution) the fish did not die until the oxygen was low, but when the waste was
strong (5% to 25¢ solutliors) the fish dled when the oxygen was high (2.9 to 6.2 pp.m.).
The data are given in Table I.

Table I. Dissolved oxygen analyses made du;ing experiments with ponded

Steffen's waste.

Exo. ;% Aerated? Species of fish Oxyvgen Time of Tast seen Found
no. waste TeDems analysis alive ' dead
! BRntMin. Hns¥in, HriMin.
2a 2 ¥o Plunte-nosed minnow 0.85 23205 22:20 233105
2b 2 J Golden shiner U " 194120 198:0%
la 0 8 Blunt-nosed minnow 1,8 52135 187:20 19k 2D
1 0 “ Golden shiner " n " "
6e 10 " " . 2.9 0348 0:40 0slig
" 10 " " * L " -0 11300
10h 25 Yes Blunt-ncsed minnow 3.0 0130 b 0130
10g 25 . Golden shiner 5e2 0140 - 0140
10g 25 U s " * " 0140 Oslg
Te 10 » Blunt-nosed minnow 5,3 104 0116 1:04
gh 10 " Golden shiner 58 0130 0130 0140
" * " 6.2 0:26 2:10 2:11

5a 5

The toxicity of the ponded waste was destroyed by aeration, very much as that
of the fresh waste was. This is suggested by the data given in Table £ and proved
in that given in Tables 5 and 8. It is of particular interest, especially from the
point of view of the possible use of compressed-alr aeration in rurifying the waste,

that the toxielty of the 5% solution was removed in less than half the time required
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to remove the poiscuous properties of the 10f solutiom, The pproximate figures,

given in Table 2, are taken from‘ the data in Tables 6 and 2.

Table 2. Time required for reduction and elimination of toxieity of

Steffen's waste solutions, by means of aeration.

Pime required, "~ Time required,

using 5% solution  using 10% solutien
Marked reduction noted: less than 2 dayse 9 aays
Toxieity largely destroyed: less than 2 days 10 days
Toxielty still obvioms:? 4 days 16 days

Toxieclity apparently gone:! 9 dpys 4
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PRESENTATIOR OF DATA

Table 3. Control (no waste). XNot serated; 2 liters of filtered water in

small aguarium; temperature 14,59 O. at start, gradually inecreasing

to 18.500.

Blunt.nossd minnow Polden shiner
Er.sMin, Hr, t¥in.
L4t03 Normal 18105 Approximately normal
52130 Gasping rather wildly at surface; 4103 Same

oxygen 1.8 p.p.m. 66515 Same

66115 Approximately normal 1874120 Same
187:20 8t111 alive 194120 Dead (death probably due to
194120 Dead | lack of exygen)

Table 4. 21 waste. Otherwise as in Table 3.

Blunt.nosed minnow Golden shiner
Br. 1Min. Hr. 1Min. |
9:50 About normal 23125 Approximately normal
18:05 Same 66115 Samse
22:20 Lapping at surface 142550 TVery weak snd thin

2%105 Dead; dissolved oxygen only 0.85 p.p.m. 194:20 Same
192205 Dead
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Table 5. 5% waste., Otherwise as in Tsble 3,

Exp. Specles Aersted? lLength of Length of Mime last Time
no. previous ;:revi,ous seon allve found dead
standing ‘Hr.iMin. Hr.,¥in. Hr.:1¥in.
without
aeration.
Hr.:¥in.
3a Blunt-nosed minnow No 0:00 0:C0 9170 18:0%8
b1 Golden shiner ¥No 0:00 0:00 9:50 1830%
4a  Blunt-nosed minnow Yes 18:10 0100 1155 2:20
4b Golden shiner Yes 18110 0100 1:55 2120
Yg  Blunt-nosed minnow Yes 18:10 5256 3139 19:27
ha Golden shiner Yes 18110 5256 46129 plly

Le Golden shiner Yes 18:10 48105 7320 735

Table 6. 57 waste. Solution made up to 6 1iters in a smell aguarium with
filgered water at 18,5%C. Aerated for 10 mimtes before asnd

throughout experiments.

BExp. Svecles Length of Time lgst Time found
no. previous seen alive dead
aeration : Hr.iin. Hr, tMin.
Hr. t¥in,
5a Golden shiner 0:10 12 1th3
5b " " 2115 1252 2345
5¢ J " 5102 058 1311
54 " " brlh 2:10 2:11
5 " " 23120 1:15 1125
1 4 " " 26150 1ehk 1155
5g " . 45150 36340 TahOn
5h " " 93:50 33:15 g:20-
51 Blunt-nosed minnows* 215:10 238335 : - -

* Jumped out of tank

s+ Usuaglly at least as sensitive as golden shiner.



Table 7- 1% 'aﬂtao othe"iﬂ@ as in T&bl‘ }a

Exp. Species Aerated? length of lLength of ‘Plme last T me
no. ‘ previons previous seen alive found dead
standing Hr.i¥in. Hr.:Min. Hr.$Min.
without :
asration
Hr.tMin.
6a Blunt-nosed No 6100 0800 4335 7¢00
minnow
6b Golden shiner " 0100 0:00 2:15 2:%0
bc Golden shiner " 7305 0100 0o 08l 8
Golden shiner " 7405 0200 2345 - 11200
Ta Blunt.nosed Yes 18210 0100 0130 1:25
minnow
i Golden shiner " 18110 0100 2120 215
Te Blunt.nosged # 18110 5356 0116 1:04
minnow
T8 Golden shiher " 18:10 5856 0416 104
Te Bluntenosed " 18:10 T:05 0:29 0130
' minnow

1t Golden shiner " 13110 7:05 0830 1318
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Table 8. 107 waste. Solution made up to & liters in a small aquarium, with
filtered water st 18.5°0. Aerated for 10 mimutes before and

throughout expaﬂmnts.

Exp. Sveciea Length of Time last Time found
no. previous seen alive dead
asration Hr. t¥in. Hr. tMin.
Hr. t¥in.

8a Golden shiner 0t10 D18 0¢50
8b L L 1100 1:13 1:1h
8o " " 2418 0126 0136
84 " " 8421 0139 0151
ge " " 2 0325 1:18
.+ 4 . . 5202 0123 0:37
3 " " 5153 0131 Oshl
Zh ] " 7110 0130 0sL0

. . 23220 0135 oehs
83 * " 2650 0135 O3k
gk y " 4150 0130 otho
g1 " » 69135 0sl8 0130
£m " " 93250 0125 oslio
fn " " 118345 01 0188
go " a 142110 gs; mgg

" . 190107 1112 23
?;_ " " 214118 OthTs
gr Bluntenosed minnawl" 215 10 '2:'23 3220
dg * pulighr - 17105%»
8 " » 262110 ;ga'eo 29320
gu 8teel-solored shiner™#*3g5120 200 69125

L] Pish was weak to begin with.
*» Dead several hours.

s#s Jsually at least as sensitive as golden shiner.



Table 9. 25% waste.

Otherwise as in Table 3.

Exp. Species Aerated? Yength of lLemgth of Mime last Mme

no. previcus ‘privious geen alive  found desd
standing gexition Hr. i¥in. Hr.tMin.
without Hr, tMin, '
asrgtion
Hr, tMin.

Oa Blunt-nosed minnow FNo 000 0t00 -

b  Golden shiner . 0100 0100 0138

10a Blunt-nosed minnow Yes 01858 0105 0120

10b  Golden shiner " 0185 0105 o}

10¢ EBluntenosed simmow " 0155 011 7 011k

108 Golden shiner » 0155 Oth 0125

10¢ Blunt.nosed mimnow ¥ 0155 3340 -

10f Golden shlner . 0185 3sh0 BER

10g Golden shiner " 01585 6:10 ey

Golden shiner ’ ot55 6110 Y40
10k Bluntenosed minnow " ot55 17:15 -
104 Golden shiner " 0155 17¢15 -
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