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Class I. Waters of Great Organic Purity. All waters in which the oxy-
gen absorbed does not exceed .5 parts per million.

Class II. Waters of Medium Purity. Waters in which the oxygen
absorbed ranges from .5 to 1.5 parts per million.

Class III. Waters of Doubtful Purity. Waters in which the oxygen
absorbed ranges from 1.5 to 2.2 parts per million.

Class IV, Impure Waters. Waters in which the oxygen absorbed exceeds
2.2 parts per million.

The Michigan standard is that water should not require
over 2.2 parts of oxygen per million.

It is of interest to note that some of the deep well waters
come within the first class of waters according to Tidy’s
classification and the larger number within the Michigan
standard. The application of any standard to the sanitary
analysis of the deep well waters is unsatisfactory and mis-
leading in many ways. The most important results, that
of albuminoid ammonia and nitrogen as uitrites and
nitrates show conclusively that the waters are not contam-
inated in any manner. The oxygen absorption is valuable
in many respects, but the other results vary to such a
degree that no standard can be selected which could be
applied to the deep well waters as can be done for the
waters from shallow wells.

THE CHEMICAL COMPOSITION OF SEWAGE OF THE
IOWA STATE COLLEGE SEWAGE PLANT.

BY J. B. WEEMS, J. C. BROWN AND E. C. MYERS.

The sewage plant of the college was constructed in 1898
from the designs and under the supervision of Prof. A.
Marston, the co:lege engineer. The plans and a short
description of the work of the plant have been recently
published* and only the chemical investigations will be
considered in this paper.

*The Iowa State College Scwage Disposal Plant and Investigations. Marston, Weems
and Pammel. Proceedings Iowa Engineering Society, 1900.
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The chemical work began in 1898 and continued from
the seventh to twenty-sixth of October of that year. Com-
mencing in 1899 samples were taken from January 10
to October 1, 1901. During this period samples of the
manhole or raw sewage, tank and effluent were taken
weekly and analyzed as soon as possible on reaching the
laboratory. After October 1, 1901, samples were taken
each month only.

| OXYGEN
AMMONTA. SOLIDS. NITROGEN AS| consummD.
o - 3 g ;
DATE. K= : E § - £ | omier~.
£ & | & £ 4 i i o
g = B § 8 = = ) =
g | 2| S (88| 2| 2| E|E| 2| %
[— ) =< - = el v - o
& < o |S < || 5| 58| B 4
1888
Oct. 71251 48 i s BT | Faavess 0 0 LA (O Manhole,
Oct. 71284 | 7.5 |.......| 18 A B et vl | Tank.
Oct. 7|29 A feawess |-2002.| 1829 | 0 |eaeis 10. cevenis] rvee..| Efluent.
Oct. 13 | 43. 30.2 | 110 0 T | ceeees| « 22eee| Manhole.
Oet. 18 | 16.0 3.95 | B0, 0 B | esweinin | esvs Tank.
Oet. 13 .13 .92 | B0.5 .8 | 10. cessvns]ersenn. | Efiuent.
Oct. 21 | 26.8 5.95 [ 99, {1 .15 ver|seeese..| Manhole,
Oet. 21 | 26.056 | 10.45 | 77. d i 15 |eeinons . «.| Tank.
Oet. 21 i 24 92, .0 AT B R +...| Effluent.
Oct. 26 | 49.3 | 33.5 99. 0 4 S ERESTE veieei..| Manhole.
Oet. 26 | 27.8 7.85 | T 0 i ] B .. ..| Tank.
Oct. 26 .46 | 1.69 | 6L il y £ 7] [ e reseses. | Effluent.
1809,
May 10 | 86.7 | 22.8 88 0 T 81.6 129.6 | Manhole,
ay 10 | 12.8 14. 6 107 0 T 5.4 177.6 | Tank.
ay 10 .20 2 112 16 | 10 6.4 44.8 | Effluent.
ay 17 | 8.7 | 20.0 80 .1 .4 | 18, 99.2 | Manhole.
ay 17 | 10.7 7.4 113 0 T 43, 153.6 | Tank.
ay 7 24 B 6 06 .8 6.0 8 24.0 | Efluent.
ay 24 | 46.6 | 15.7 83 B 1.6 | 64, 252.8 | Manhole.
ay 24 [ 18.1 |12.2 119 4 T |[142.4 | 344.0 | Tank.
ay 24 i .86 168 6| 8.0 9.6 | 100.8 | Efffuent.
May 81 | 27.4 6.7 62 0 0 88, 120.6 | Manhole.
May 81 | 14.8 | 147 125 61 0 152.0 | 425.6 | Tank.
Ay 81| 29 0.25 111 T 4.0 8.2 240 | EfHuent.
June 7666 |42.7 o1 0 0 85. 6 22.2 | Manhole.
June 7117.8 | 80.1 150 0 0 121.6 | 852, Tank.
June 7] 818 | 6.9 140 0 0 33.64 | 116.8 | Effluent.
June 14 | 55.6 | 20.8 04 0 0 56, 204.8 | Manhole.
June 14 | 16.8 | 14.1 70 ] 0 38.4 ‘ 219.2 | Tank.
June 14 .72 | 5.86 62 .2 6.0 |17.6 43.2 | Effluent,
June 21 | 24.8 | 4.5 30 | 6 4.0 | 8 | 9.6 | Manhole.
June 21| 0.1 4.0 40 | .8 | Lo | 8 120.6 | Tank.
Effluent \not briought [in. I | |
June 281 2.02| 2.58 43 8 2, () | 6.4 48, Manhole.
June 28 | 5.62 | 16.58 112 0 | T [102.4 | 219.2 | Tank.
June 28 .18 .48 86 | 0 | 20 | 48 30.8 | Effluent.
July 6158 | 0.8 5l | 06 | 2.0 [148.8 | 879.2 | Manhole,
July 6| 80 |18.8 144 8 | T0 2336 |860.8 |Tank.
July g| 22 5.0 b5 | L8| 6.0 | 416 | 336, Effluent.
July 12 | 16.0 | 78.5 63 | 1 .4 1282 | 84.0 | Manhole,
July 12 2 |80 168 | D 0 | 36.8 | 387.2 | Tank.
July 124 1.4 1.8 s, L16 | 26, 14.4 | 23..2 | Effluent.
July 19 | 10.4 | 20.8 412 B L8 | 294 | 9.4 | Manhole.
July 58 [18.2 141 ] ‘ 0 7.6 | §7l.2 | Tank.
July 19 8.4 6.0 120 ) L08R 6.0 1.6 5.0 Effluent.
July 26| 10.7 | 158 54 | 865 | 798| 45| 8 | 20 |56.4 |14.8 | Manhole.
July 26| 9.2 |17.8 224 1634 [ 1444 [ 1030 | 0 [ 0 81.6 | 22.0 | Tank.
July 26| .82| 1.54| 110/ 152 ‘ 142 | 1190 | .2 |10 10.4 | "40. | Effiuent.
Aung. 2| 47.9 [28.2 5 [ 1100 | 995 | 815 | .6 2.0 |75.2 | 200.6 | Manhole.
Aug. 2]128 | 138 821 88| 780/ 461 0 | 0 |432 |150.4 | Tank.
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218|815 |8| 2|8 | 8| &
Aug. 2| .186| 124 80| 083 921 788 T | 6.0 4.8| 82 | Efuent
Aug, 9517 t48.4 88| 1454 | 1192 | 884 | .8 .4 | 126.4 | 198.4 | Manhole.
Aug. 9|17.9 |18.9 85| 971 870 | 705 .04] T 33.6 | 140.8 | Tank.
Aug. 9| .84 174 621181 | 1022 | 903! .18 |10. 8.0 | 12.8 |Efiuent.
Aug. 17(49.7 [8086 107 89| 76| 64| 0 0 105.6 | 206.4 | Manhole.
Aung. 17|184 |19.9 490108 | 951 704 O 0 83.2 [ 192.0 | T
Aug. 17| .8 86| 100 | 1383|1302 {1221| .4 |10.0 9.6 | 62.4 |Effuent
Aug. 26 1.......1 88.0 7 |...... 1425 | 1345 T 0 wee+| ......f Manhole.
Aug. 25| ...... 72 122 | 1706 | 1684 (1458 { T | o0 veveee] ovieees| Tank.
Aug. 251.......|14.2 1156|1618 | 1568 | 1441 | .12 | 6.0 | ...... Effuent
Aug. 2 21.7 |812 92 | 1730 | 1532 | 1408 | © 0 97.6 | 238.4 | Manhole.
Aug. 209|323 |21.8 23 | 1017 { 1608 | 1500 | © 0 96.0 | 248. | Tank.
Aung. 2| .7 .72 78 | 1651 | 1595 | 1540 | .24 | 6.0 | 11.2 | 48.4 | Effluent
Sept. 5| 84 | 88 79 | 1413 | 1:60 | 1140 | © 0 14.4 | 60.8 | Manhole.
Sept. b5 |145 | 181 89 | 1524 | 1381 | 122 4|0 27.2 | 140.8 | Tank.
Sept. 65| LO8| 158 961610 | 1571 [ 1850 | .4 | 5.0 3.2 | 48 Effluent
Sept. 12 |48.5 |3a7.1 176 | 1624 | 1535 | 1191 | 0 0 73.8 | 183.6 | Manhole
Sept. 12288 |38 6 85 | 1602 | 1¢03 | 1306 | © 0 83.2 | 220.8 ank.
Sept. 12| .48| .e8 94| 1515 | 1415 [ 1195 | .8 | 6.0 9.6 38.4 | Effluent
Sept. 19| 56.5 | 22.7 67 | 1141 {1024 | 950 | 1.0 .2 | 188.0 | 307 2 | Manhole.
Sept. 19| 38.5 | 20.9 67 | 1260 | 1165 | 1026 | 1.0 T 78.4 | 172.8 | Tank.
Sept. 19| .9 62| 104{1730 | 1435 | 1608 | .12 | 8.0 9.6 | 56.0 | Effiuent
Sept. 25| 65.9 |29.2 251 | 1318 | 1230 | 830 | 0 0 164.8 | 438.4 | Manhole.
Sept. 25|27.4 |281 67 | 1063 | 812 | 681 | 0 0 124.8 | 304.0 | Tank.
Se;tw. 25| .7 | 1.3 451 903 | 843 | 611| .8 | 7.0 96| 50.2 | Effuent
Oct. 2848 | 348 142 | 1693 | 1620 | 1221 | © T . | 118.4 | 2.4 | Manhole.
Oct. 8526 |19.5 147 | 1814 | 1547 [ 1295 | © 0 120.0 | 826.4 | Tank.
Oct. 8| 1.02| 1.68 87| 1661 | 1580 | 1243 | .24 9.0 6.4| 480 [ Effluent
Oct. 10 | 42.8 | 23.2 84| 1768 | 1720 | 1374 | © T |1072]21.2 | Manhole.
Oct. 10 | 23.8 | 12.8 95| 1719 | 1523 | 1289 ] © 0 94.4  228.8 | Tank.
Oct. 10 .24 .12 911701 | 1897 | 14307 .8 | 10.0 | 11.2 | 64.0 | Effluent
Oct. 17166 | 9.6 70 | 1421 | 1347 | 1212 | .4 | O 16.0 | 145.6 | Manhole
Oct. 17]19.2 | 6.0 71| 1545 | 1532 | 1275 | © 0 40.0 | 174.4 | Tank.
Oct. 7] .04 .98 76| 1670 | 1588 | 1385 | .1 | 8.0 4.8| 5.2 | Effluent
Oct. 24| 89.8 |17.2 105 | 1620 | 1443 | 1276 | © 0 240.0 | 332 8 | Manhole.
Oct. 24| 4. | 28.2 100 | 1651 | 1592 | 1¢ 0 0 250.2 | 531.2 | Tank.
Oct. 24| x| .84 90 | 1642 | 1510 | 1282 | .24 | T 8.2 | 8.2 | Efuent
Oct. 81| 25.9 | 20.8 99 | 1803 | 1520 | 1816 | © 0 181.2 | 820.6 | Manhole
Oct. 81249 | 9.7 119 | 1820 | 1757 | 1437 | © 0 83.2 | 230.4 | Tank.
Oct. 81| .186] .18 87 1580 | 1564 | 1336 | .1 | 10. 4.8 | 46.4 | Efluent
Nov. 71408 [162 161 | 1747 | 1677 | 1407 | .04 | O 98.0 | 244.8 | Manhole.
Nov 71182 | 8.5 103 | 1769 | 1636 | 1439 | © 0 43.2 | 217.6 | Tank.
Nov. 71 .e8| .58 76 | 1800 | 1712 [ 1628 | .7 | 9.0 6.4 | 36.8 |Effluent
Nov. 14168 | 7.4 71 | 1867 | 1752 | 1418 | .4 | © 35.2 | 251.8 | Manhole.
Nov. 14287 | 9.7 130 [ 1562 [ 1443 | 1356 | 0 |.......[ 184.4 | 198.4 | Tank.
Nov. 14| 1.08| .58 90 | 1743 | 1702 | 1441 | .4 | 5.0 4.8 | 12.8 | Efuent
Nov. 21847 [164.7 | 1877 | 9330 | 8356 | 4157 | 0 T |1356.8 [2656.0 | Manhole.
Nov. 21127 | 9.9 77 | 1660 | 1368 | 1205 | 0 0 158.8 | 249.6 | Tank.
Nov. 21| 1.78( .58 94 | 1606 | 1885 | 1455 | .6 | 4. 6.4 | 8.0 |Effuent
Dec. 1947 | 547 213 900 760 ) 525 0 0 187.2 |  2.208| Manhole
Dec. 1/10.4 | 6.9 98 | 1416 | 1384 [ 813| .7 | 0 40.0 | 103.6 | Tank.
Dec. 1| .12 .88 | 14115881546 | 1260 | .08{ 2.0 | 32 54.8 | Efluent
Dec. 20| 8.02]19.77 80 | 1658 | 1326 | 1048 | © 0 184.4 | 219.2 | Manhole,
Dec. 20| 9.55] 3.78 691160 | 1036 | 782 1.5 | 0 25.6 | 100.8 | Tank.
Dec.mozo 23| Lo 96 (1061 | 1006 | 812 .5 | 2.0 9.6 | 54.4 | Effluent.
Jan. 10164 | 9.0 172 {1548 | 1476 | 1154 | .7 | © 65.6 | 168.0 | Manhole.
Jan. 10 | 34.0 | 28.2 138 | 1408 [ 1287 | 058| T 0 132.8 | 219.2 | Tank.
Jan. 10| 5.28| 2.0 73 | 1194 | 1016 | 85) 7 T 48.0 | 73.6 | Effluent.
Jan. 19| 20.7 |80.4 | 1345|3772 | 3719 | 2W8 | O T | 1584 | 412.8 | Manhole.
Jan. 19| 24.1 | 647 116 | 3385 | 2 50| © 0 412.8 | 627.2 | Tank.
Jan. 19| 6.14 | 1.84| 100 | 1407 | 1361 | 1218 | .4 .8 | 256 | 99.2 |Effluent.
Jan. 24| 7.0 |17.3 755 | 8870 | 2770 | 201 .0 T | 2086 | 472.4 | Manhole.
Jan. 24| 21.4 |20.8 397 | 2495 | 2235 | 1748 0l o 187.2 | 419.2 | Tank.
Jan. 24| 5.3 | 1.88| 156 | 1895 | 1731 [ 1421 | 1.0 .8 | 86.4|152.0 |Efuent.
April 12| 6.2 | 2.9 42 | 1426 | 1392 | 1178 12| T 8. | 29,2 | Manhole.
April 12127 | 47 48 | 1498 | 1450 | 1170 08| T 27.2 | 4.6 | Tank.
April 12| 7.84| 1.98 85 | 1646 | 1594 | 1346 08| T 12.8 | 19.2 | Effinent.
April 171289 | 118 58 | 1464 | 1298 | 1124 121 0 16. | 30. |Manhole.
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d & 3 3
DATE. 3 s | & ks ) ”g E ORIGIX.
=] = ¢ i =
; § E|Edl&8|B| 2| 8| 8| 3
§ = g ;:'B : .; E = E ;
& | 4| 8|87 |2 [8| B | & =
April 17| 17.4 | 8.9 47 [ 1460 | 1314 | 16O | .2 T 10.8 | 18.2 | Tank.
April 17 .84 49 [ 1878 | 1225 | o074 | 1.2 T 2.8 4.4 | Effuent.
April 24 | 86.2 | 17.4 75| 1520 | 1446 | 1152 | 0 0 16.4 | 42. | Manhole.
April 24| 189 |138.4 100 | 1980 | 1920 | 1528 | 0 0 28, 50.4 | Tank.
April 24 | 8.08 4 48 | 1480 | 1460 | 1246 .4 6.0 8.2 6.0 | Efluent.
ay 1[389 |185 71| 1720 | 1636 | 1328 | © T 91.2 | 40.8 | Manhole.
May 1(17.4 | 2.9 46 | 1408 | 1356 | 1240 | © IE 56| 8.8 |Tank.
May Ll 58 .8 70 | 1546 | 1532 | 1832 | .2 | 16. 2.8 | 8.6 |Effluent.
May 8| 56.6 |23.2 81 | 1784 | 1686 | 1246 | © T 28.8 | 44.16 | Manhole.
ay 8| 9.7 | 42 48 | 1466 | 1406 | 1146 | .2 T 11.84] 12.8 | Tank.
¥ 8| .44| .48 58 | 1540 | 14-6 | 1180 | .24 | 20. 2.50| 8.2 | Effluent.
May 15| @57 |27 1334 | 830 | 458 | .8 | 12 16.0 | 81.04 | Manhole.
May 15| 44.0 | 3.4 50 [ 1128 | 28| 414 .9 | 4. 10.88| 13.76 | Tank.
May 15| S.44| .48 2001070 | 838 | 556 | .3 |20, .06 1.28 | Efluent.
May 22| 87.6 | 12.0 50 | 1088 | @- | ees | 1.2 | 8. 15.68) 2304 | Manhole.
May 22| 9.7 | 4.2 15| 888 | 84| HOO| L2 | 4. 9.92| 12.48 | Tank.
May 22| 2.08| .68 28 | 1040 | W0 [ 672 | .2 | 20, 3.2 | 384 | Effuent.
May 290|127 | 9.8 32| 1144 | 1056 | 584 | .6 | 4. 14.08 24.96 | Manhole.
May 20| 80 | 9.7 50| 1086 | 9 510 .8 3, 15.04| 33,28 | Tank.
May 29 84| .98 2% | 48 | m=8 | 548 | .16 | 0. L06( 128 | Efluent.
June 5| 8.0 |10.3 118 | 1760 | 1540 | 66 | 0 T 80, 96| 101. 44 | Manhole.
June 5| 235 | 10.3 33| 1176 | 1108 | 480 | 0 T 18,88 41.28 | Tank.
June 5| 1.2 .24 37 11012 | e8| 78| 40 | 20. .23  1.42 | Effluent.
June 15| 2.7 |12.3 36 | 4000 | 8950 | 8540 | L0 | 0. 23.04| 41.60 | Manhole.
June 15| 7.0 | 57 05 (8982 | 3730 [ B30 | .8 | 4 16.82] 29.44 | Tank.
June 15| .14| .1 82 | 8344 | 8206 | 3004 | .04 | 20. 1.60| 2.5 | Effiuent.
June 19| 1.7 | 2.0 63 | 4286 | 4054 | 3802 | .8 | O 17.6 | 18.83 | Manbole.
June 19| 25 | LT 80 1 3246 | 8106 | 2xs0 | .6 | 4.0 8,96 12.16 | Tank.
June 19| .7 .54 12 | 20:4 | 2704 | 2510 | .04 | 24 .64| 1.28 | Efluent.
June 26| 8.2 |9283 84 | 7860 | 7088 | 6404 .4 T 70.40 | 101,12 | Manhole.
June 2| 57 | 6.7 45 | 4230 | 4180 | 8300 | .6 T 8.64 | 19.52 | Tank.
June 26 .04 .4 10 | 8424 | 3302 | 3102 .24 | 15. 1.28 1.60 | EMuent.
July 5| 6.3 | 9.5 207 | 1111 [ 1111 | 1111 | 1.0 T | 1L84 | 14.40 | Manhole.
July 5| 42 | 17 - | KNS ) .8 1! 8.2 5.42 | Tank,
July 5 -7 .26 U S i PR T 8. L .96 | Effluent.
dJuly 12| 7.5 | 2.1 ) I e = ) 8 a9 | 1312 | Manhole.
July 12| 82 |17 o+ ol S i g ' 14| 448 | 4.80 | Tank.
July 12 44| 24 1T ! Y =R i\ H. .64 1.92 | Efffuent.
Julyy 17| 5.2 | 27 11 H SO I .G 8| 448 | 5.4 | Manhole.
dJuly 17| 82 | 6.2 1 3 BAE IR, s 1. | 227 | 29.68 | Tank.
July 17 .5 .1 15 |assaeilusiis 3 T 8, L2 1.92 | EMuent.
July 28] 85 | 5.0 o e Mol 0 8.32 | 12,48 | Manhole,
July 28| 40 | 3.1 57 | Rl s 4. 0 6.72 | 800 | Tank.
dJuly 23| .2 .48 7] iy a T 16, .64 | 2.5 | Efuent.
Ang. 1 1.0 3.5 B Y | g 5 Uy 10.24 | 80,40 | Manhole.
Aung. 1] 28 | L7 ) S i il i P 6.40 | Tank.
Ang. 1 0 .2 23 |...... T M osss 3.2 | Efuent.
Aug. 7| &4 | 5.7 20 . 700 | 684 | 554 | 6. 8.2 | & 41.6 | Manhole.
Aug, < I ) 4.0 T 80| TR0 508 12 T 26.24 | 82,382 | Tank.
Aug. 7| .4 .8 86| 910 | 810 | 0| T 4 | 448 1020 | Effluent.
ing. 21| 6.2 | 285 258 | 1574 | 1442 | 0x9 81 0 5044 | 25,50 [ Manhole,
A‘115'- 2L | 5.5 9.0 44 | 1258 | 1220 | 1054 2 T 352 | 2208 | Tank.
ﬂli— 21 0 .24 41 | 812 T 66 gl L2 0. LB 2.8 | Effluent.
Sept. bl 21 6.1 43 | 1962 | 1582 | 1206 A0 0 14.40 | 24.00 | Manhole,
Bept. 5(2L5 | 59 50 | 1814 | 1488 | 140 | 121 0 128 | 17.38 | Tank.
gfl-“- B .1 | .46 86| 1720 | 1466 | 1194 | [0d) 12 6| 16 | Efuent.
se’Pt- 12| 6.2 5.7 43 | 1060 | 1600 | 1866 A 0 4.10 6.08 | Manhole.
pt. 112|157 | 57 58 | 1460 | 1434 | 1180 0 T 2.8 0.28 | Tank.
Sept. 13| 12 | "o |  m¢l 1346 | 1290 um‘ W06 16 | 18| 1.9 | Efuent.
ggpt- 17 [ 16.0 | 18.0 06 | 2330 | 1852 | 1280 0 0 |11.52] 8572 | Manhole,
pt. 17 | 10.3 | 12.6 05 | 1780 | 1524 | 1172 0 0 6.72 | 1864 | Tank.
@h 17| 16| .88 63 | 1384 | 1800 lms‘ T 00 | 224 | Effuent.
. 2] 9.0 | 12.6 63 | 2002 | 1952 | 1502 oA 0 0.20 | 3104 | Manhole.
Oct, 1.2 | 10.1 50 | 1940 | 1774 | 1580 ‘ A 0 4.80 | 15.68 | Tank.
Oct. 2| 164( 7. B4 | 1766 | M98 [ 120 | .4 | 100 | 182 | 2.5 | Effluent.
Oct, 8|20.6 | 128 5q | 1514 | 1460 | 1194 | 4 | 0 6.40 | .28 | Manhale.
Oct, 8| 7.4 8.2 54 | 1202 | 1260 | 1006 .6 i 2,50 4.16 | Tank.
Oct. 8| 1.76| .44 55 | 1360 | 1340 [ 1226 | .8 | & .06 | 1.28 | EMuent.
Ot. 151110 | 80 5o | 1468 | 1374 L1104 | 4 | 0 <.l 7.68 | Manhole,
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o ] 3 3 3
DATE. 3 R 8 g E ORIGIN.
-5} E e 8 8
-E é E) § - g E-|
p < 2 b £ ¥
¢ 2 3| 8|3 | & & £ & E
& < Slal|l<]|8 Z Z & &
1899
Oct. 15148 | 82 42| 1438 [ 1398 | 1224 | © 0 |......| 11.52 | Tank.
Oct. 15| 276| .~ .| 6 23| 1978 0 |18 |.....)] 1.28 | Efuent.
Oct. 22421 (200 | 106 {1714 {1548 |124| .6 | 0 |i8:66| 85 62 | Manhole.
Oct. 2| 81 | 29 57 | 1900 { 1248 | 1088 | .6 | O 8.2 | 15.04 | Tank.
Oct. 2| .28| .40 61|1446| 1414 |1200| .68 |16 1.92 | 256 | Effluent.
Nov. Bl 49 | 4.5 5711204 | 1268 | 1088| .8 | 4.6 | 512 | 864 |Manhole.
Nov. 5| 55 | 9.8 55| 1192 | 1152 | 900 | 1.2 | 4.8 | 896 | 15.86 | Tank.
Nov. 5| 1e4| .42 551080 | 1074 2 |2 .84 | 1.28 | Efluent.
Nov. 12| 63 | 4.0 5 | 1274 | 1194 | 1074 | .4 | 40 | 576 | 11.52 | Manhole.
Nov. 12| 82 | 7.5 58 | 1428 | 1274 (1180 | .4 | .8 |10.56 | 21.12 | Tank.
Nov. 12| .82 /28| 55/|1188 1128|1008 | .24/ 16 .98 | "1.28 | Efuent.
Nov. 198|280 |188 65| 1474 | 1204 [ 1074 | © 8 | 1876 | 240 |Manhole.
Nov. 19|1.4 | 88 48|1152 (1066 | 908 .6 | 8 [ 22| "38 | Tank
Nov. 19| .s| .e2| 501128 1088 08 | 16, 98 | 1.28 | Effuent.
Nov. 26186 | 8.7 58 | 1634 | 1500 | 1246 | .2 | 1.2 | 10.88 | 19.x4 | Manhole.
Nov. 26 |20.3 | 167 67 {1848 | 1428 1174 | .2 | 8" |16 23,36 | Tank.
Nov. 26| .e8| .s8| 58[ 1414|1374 |1114| .08/ 16. .96 | '1.28 | Effluent.
. 8| 83 | 88 52 | 1300 | 1280 2| T | 672! 1248 | Manhole.
Dec 3|16 | 7.8 481 1920 {146 | 2 | T |11.52| 23.04 | Tank
Dec. 3| 1.e8| .46| 50| 1414|1374 | 1180 | .16 {12 ‘64| .08 | Effluent.
Dec. 17|27 |191 621408 | 1304 (1068 | 2 | 0 |20.76| 5216 | Manhole.
Dec. 17 |234 {128 40 | 1488 (1304|1020 | T | 0 |2592| 49.82 | Tank.
Deci901 17| 5.8 | 1.88| 50 (1200|1120 | 980 | .16 16. 1.60 | 5.76 | Efuent.
Jan. 8| 67 |26 62 1480 | 1422 | 1080 | 1.5 | 0 8.96 | 15.08 | Manhole.
Jan, 3.2 |88 5 1208 | 1016 | 1.5 | O 7.04 | 1568 | Tank.
Jan, 8| L84 1.38| 45| 1914 [ 1164|1020 | .24 12 2.56 | 4.80 | EMuent.
Jan. 14 |13.5 (110.8 95 3420 [ 1772 | .6 | 0 |78.44|8%.2 |Manhole.
Jan. 14 [10.7 | 18,0 521200 (1168 | 972| .04| O [15.6 | 83.0 | Tank.
Jan. 14| .94| 1.92| 8565|1268 1218|1144 0 0 1.28 | 2.80 | EMuent.
Jan. 21| 7.9 | 188 621670 | 1576 {1162 | .5 | 0 | 18.88 [ 60.80 | Manhole
Jan. 21| 52 |201 62 | 1478 | 1414 | 1008 0 |1504| 50.68 | Tank.
Jan. 21! 44| 188 Boli2ssl1242/ 10881 T |10 1.28 | 1.60 | EMuent.
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AMMONTA. SOLIDS F G“mno' OXYGEN CONSUMED.
DATE. % o g 8 3 8l 4 E E E,g ORIGIN.
gl &l 3|E E| S |23
|- By § E 515 8 g Rt
g | 2 |5/%8 2| 2FF 11 %s
£ 31887 5| 8|1<|3 é g1 8
Jan. 28 | 16.4 15.1 | 91 2548| 2486| 2088 .04| T |...... 10.84 | 42.88 {......| Manhole.
Jan. 28 | 17.9 156.6 | 60| 1270| 1252| 1026 .1 8f...... 20.12 | 44 48 |.. ... Tank.
Jan. 28 2.5 1.32| 54| 1858 1346| 1142 T |10. .98 2.88 Effluent.
Feb. 5119.7 25.8 | 40| 1158| 1044 .40 1.0 1.57 | 88.12 |....... 155.6 { Manhole.
Feb. 3 9.7 8.6 { 40| 696] ©662{ 516/ .90{ 1. 3901186321} 19.9 | 81,6 | Tank.
Feb. 5 .94 1.2 | 46| 854 T)20 .19 1.2 8.6 10. Efftuent.
Feb. 11 7.7 18.8 | 70| 1800| 1600 1086 T | O 50 6.4 | 8l.4 {145.6 | Manhole.
Feb. 11 8.9 5.8 | 66 1266] 1180| 906| .04 T A9 4 2.4 |.......| 46.8 | Tank.
Feb. 11 1.82 1.16{ 72| 894 814 654| .04] 6.0 .19 .4 360 | 4. Effluent.
Feb. 19 | 2.4 21.0 | 85| 1850| 1794] 1326/ .08{ 0 1,87 { 24.0 | 68 4 |108.2 | Manhole.
Feb. 14.4 18.2 | 65| 1284| 11968 966( .1 | T .59 1.0 9.2 40.4 | Tank.
Feb. 19| 2.72 1.62; 50| 1280 1282| 1098 .201 6.0 .05 {....... .4 6.8 | Effluent.
Feb. 2 | 25.7 80.8 | 89] 2112| 2078| 1234[0 0 08| 54.2 | 76.6 [240.4 | Manhole.
Feb. - 26| 28.4 16.1 | 68{ 1388{ 1814| 1118{0 0 60| 4.6 108 34. 20| Tank.
Feb. 26 4.08 2.58( 72| 14401 1402] 1260| .16} 6.0 .89 |....... .4 6.8 | Effluent.
March 4| 24.0 16.8 | 78| 1322{ 1300| 1078! .04| 0O .89 | 9.6 11.8 | 67.2 | Manhole.
March 4112 10.5 { 59| 1170] 1158 .08 T .89 | 8.6 2.9 42. Tank.
March 4 6.24 |- 2.82| 65| 1302| 1182| 1008 .82| 4.0/ .89 | 6.2 786 18. Effluent.
March 28| 25.8 18.8 | 88} 1396} 1316] 1048 .15 T | 2.75 |...... .| 88.42 ! 37,58/ Manhole.
March 281 13.8 9.6 | 50| 1212 1164| 934 .1 | T [ 2.56 | 9.8 | 29.568 | 58. 08| Tank.
March 28| 504 1.26| 59| 1336| 1304| 1205} .08/12. | 1.18 |....... weeres.| 7.20) EMuent.
April 4119.6 |© 9.1 56| 1340y 1270| 1024) .15/ 0 | 2.16 |..... .| 19.7 25.4 | Manhole.
April 4117.6 11.1 | 53| 1142| 1008| 932f .18 .4} 1.57 |.......| 11.82 | 34.49! Tank.
April 4 4.1 2.8 | 67| 1244| 1208| 1060} .0¢| 4.0/ .78 |..... .| L.97 6.89] Effluent.
April 11 92 12.4 | 47| 1850( 1286| 1082( .10[ T | 1.18 2.22 | 10.09 | 84.49| Manhole.
April 11 | 12.6 12.4 | 51| 1324 1288! 1018( .08| T | 1.18 | 6.75 | 12.83 | 49.65{ Tank.
April . 11 4.7 1.4 | 54| 1270} 1242 .18] 4.0/ .28 .63 1.37 5.45| Efffuent.
April 19| 84 10.4 | 52| 2490| 1874| 1670| .04| 0 | 2.76 | 10.07 | 22. 102. 00| Manhole.
April ‘19 | 12.0 13.6 | 44| 1244} 1240| 1234| .12| T | 1.97 7.41 | 18.2 47. 27| Tank.
April 19 | - 5.56 1.98| 45| 1112| 1110( 1022| .08| 8.0| O 1.7 3.58 3. 28! Effluent.
April 28 | 14.6 9.6 | 55| 1348| 1328| 984| .4 | 0 | 5.12 | 64.4 | 63.18 |178.80] Manhole.
April 28 | 13.8 10.4 | 46| 1162] 1124| 924| .6 | O Lm 8.80 | 18.33 | 53.36| Tank.
ﬁ};ﬁl 26| 7.32 L8| 45 1228| 12008| 994| .80[14. | O .59 1. 57 5. 45| EMluent.
y 2 4.8 12.6 | 55| 2088| 2022 2250| .2 | O 1.81 6.11 | 58.77 | 80.6 | Manhole.
May - 2110.2 10.0 | 691 1684] 1678| 1224|0 0 1.51 2.86 | 42.67 | 87.4 | Tank.
May 2 4.42 .5 | 49| 1310| 1202! 10088| . 12|14. .08 .72 2.18 1.27| Effluent.
May 91158 | 11.6 | 62( 1792| 1646| 960i0 0 | 2751 16.6 22.392| 91.9 | Manhole.
May g 17.0 7.0 | 51| 1260| 1236 960] .15(056 1.57 7.84 | 10.54 | 26.49 Tank.
May 9 1.8 .6 | 61| 1872| 1358| 1088{ . 04|12, .79 .168] 1.9 6.1 | Efffuent.
May 16 | 22. 82.6 |67 1930| 1890 1580 T | 0 | 3.94 | 14.7 34.89 | 90.7 | Manhole.
May 16 | 21.0 | 82.5 | 94! 1910{ 1004| 1380] .02{ O | 3.15 | 16.24 | 44.52 (182.1 | Tank.
May 16 1.38 | 1.08 | 85| 1670{ 1570| 1282] . 16}14. .79 .008 1.Y8 4.3  Effiluent
May 23 | 38. 28. 68| 1890| 1868| 12340 0 6.51 | 25.8 83.20 [170.6 | Manhole.
May 23 |130.5 | 4. 84| 1278| 1248| 1066| .3 | O .19 9.8 18. 45.7 | Tank.
May 2 1.88 .55 { 59| 1282 1226/ 1082| .12{12. | 1.18 1.34 .| 8.8 ] Effluent.
May 30 | 8.0 | 17.0 | 88| 1886| 1832] 1248| .04] 0 § 2.38 | 12.81 | 81.3 | 95.1 | Manhole.
May 80 | 24. 14. 68{ 1230 1204 1034| .08} 0 1.57 5.54 2.5 | Tank.
May. 30 1.44 . 66| 1440 1436[ 1310| . 30|20. .53 3.58 8.53, Effluent.
June 6!17.5 |17. 60} 1738| .644f 1162| .1 | 0 1.77 | 15.8 | 38.39 (132.85| Manhole.
June 6 | 81 18. 66| 1338; 1220| 1068| .15/ T | 1.67 7.1 13.26 | 19.60; Tank.
June 8 1.04 .66 | 73| 1538) 1512| 1268! .04{18. |...... .28 1.76 3.9 Effluent.
June 18 | 55.5 | 25 63} 2006| 2096 13300 0 | 394 | 41.90 |124.91 |362.27 Manhole.
June 18 |...... .| 10. 48| 1224| 1224| 1080!0 0 .15 518 | 7.25| 27.80¢ Tank.
June 13 1.98 | 1.4 | 70| 1612} 1598| 1352] .1 [24. .78 3.64 6.40 1 18.10; Efiuent.
June 20116.56 | 11.5 | 59| 12368] 1226| 1068 .2 | O .89 1.67 7.4 | 23.6 | Manhole.
June 20 1.0 6.5 | 67 1600} 1432| 127 410 B8 ... .| 2.28 | 380.8 | Tank.
June 20 .7 . 44| 1130| 1114} 966) .06{12. .39 .40 5.6 12. Effluent.
June 28 | 56. 257. 136; H094| 4408| 1952|0 0 9.6 |127.63 [272.6 |483.6 | Manhole.
June 28| 10.5 5.5 | 44) 1302| 1274 1100/0 0 1.41 564 | 10.63 | 25.2 | Tank.
June 28 1.14 .2 60| 1540| 1514{ 1380|0 24. L4 1.27 2.40 5.2 | Effluent.
July 5165 | 28.5 22| 1618| 1580 1212| .04} O 1. 41 8.77 | 20.60 | 48.4 | Manhole.
July ' 5| 10.5 8. 52| 1242| 1218 1112| .2 [ O 1.55 2.88 5.00 | 18.2 | Tank.
July b) 28| 2.15 | 27| 1510 1466| 1396] T |20. | 1.14 1. 14 1.71 8.0 | Effiuent.
July 11 8.5 8.5 | 84| 5824} 5788| 5498| .04| O 1.13 | 15.69 | 41.77 (122.8 | Manhole.
July 11 | 28 2.5 54| 1848| 1804 1290/0 0 2.00 1 17.92 | 75.73 1156, Tank.
July 11 1 .82 | 70| 1524| 1496| 1334} .2 (12, B8 W 2.97 7.6 | Efffuent.
July 18 | 14. 7.50 | 93] 2120( 2080| 1820/0 T  1.83 8.4 16.68 | 48. Manhole.
July 18 | 12.50 | 7.50 | 69] 1114] 960 782i0 0 |2.907110.80 { 18.6 44.0 | Tank.
July 18 | 1.9 | 1.44 | 48 1472‘ 1420( 13321 .2 |16. | 1.13 2.3 4.28 5.6 | Effluent.
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AMMONIA. SOLTDS. N},‘,;‘;‘* OXYGEN CONSUMED.
2 @ -3 P I 3 i | &
DATE. e | |5 g 8|8 4 'a E S | ORIGIN.
gl . |S|€|8| E 8 |53
Sl a o B 5 8
; Elfc| 2 |Bl5|5] 8| B 3
3 ) L 28l = SRERE E g
— Sl s+ « <] ] (=]
£ <887 5|8 |<4|< é E 4
July 26 28.5 | 82. 50| 1650 1590] 1206{0 0 |2.25]25.16 | 49.78 | 127.6] Manhole.
July 251 27.50 | 11.50 | 74} 1818] 1588} 1280{0 0 (2090 | 28.66 | 46.54 | 72.0] Tank.
July 251 .66| .7 |87 1472 1488} 1322[0 |8 {142 1.50! 1.63| 4.0 EMuent
Aung. 11 20. 81.5 | 71| 1408{ 1360} 1190| .04| O . 10.586| 24.18 | 57. Manhole.
Aug. 1}16.5 | 17.5 | 98| 1714 1876} 1370/0 | O |...... 20.26 | 59.31 | 95.60{ Tank.
Aug. 1 .64 5.5 | 97| 1842] 1326 1234]0 8. laveenn 2.117]....... 8.00{ Efluent.
Aug. 9110.5 47. 37| 876] 870| 752] .4 .8 1.85 | 5.62 | 16.80] Manhole.
Aug. 91125 17.5 | 51| € 652| 552(0 0 | 1.809] 4.87{ 12.71 | 44.00| Tank.
Aug. 9 .96 1.8 | 50| 1318] 1314 1184|0 NI DU .1 2,27 4.00| Efluent.
Aug. 15 | 25. 24.50| 57| 952| 924 72| .04/ 0 | 1.99 | 859 | 11.24 | 85.60| Manhole.
Aug. 15| 20.00 | 24.00| 65| 1392f 1372| 1184(0 0 | 4.52| 11.564 | 23.55 | 85.20 Tank
Aug. 15 .64 1.04( 48{ 1420| 1404| 1332(0 |20 72 .6/ 2.5 | 3 20| Efluent.
Aug. 22 | 88. 81.5 | 21| 2686] 2276|. 0 |0 [1.28 | 88.81 [178.00 |357. 60| Manhole.
Aug. 221255 66. 251 1356] 1320 1180 T | 0 | 2.53 | 6.896] 14.02 | 28.80| Tank.
Aug. 22| .78 368! 15| 1398| 1370| 1240(0 [18. | .72 | .72 1.98 | 4 40| Effluent
Aug. 20 | 34. 16. 481 1648] 1546( 1270(0 0 |87 | 10.07 | 29.40 | 65.20] Manhole.
Aung. 20| 17. 0 |72\ 1310/ 1270{ 1126(0 | 0 | 1.99 | 8.94 | 11.02 | 48. 60 Tank.
Au%. 29 .5 .5 | 64} 1442( 1408| 1088|0 |24. .72 721 1.26 | 2.40] Efluent.
Sept. 4 | 51. 42.5 | 62] 1584] 1522f 1228 .4 | 0 | 5.00 | 88.40 | 47.52 (102.80| Manhole.
Sept. 4| 18. 30. 26| 1124} 1074] 92010 0 1.80 | 8.90 | 8.74 | 13.20( Tank.
Sept. 4 .55 08| 38! 1054] 844f..... 12. .60 .60 1 2.04 [ 2.40| Effluent.
Sept. 18 | 51.5 76| 68] 1504] 1464{ 1220| T | O 1.80 | 11 44 | 19.18 | 12. 00| Manhole.
Sept. 13 | 545 17.5 | 54| 1428] 18668] 1112]|0 0 [ 260 8.06| 15 15 | 25.20 Tank.
Sept. 13| .138| .5 | 47| 2020| 2014] 1608/0 {12. [ .40 | 2.30 | 4.78 | 12.40| Effiuent
Sept. 20850 | 32.0 | 70| 1758] 10:38| 1478 .04| O [13.40 | 37.40 | 52.96 |144.80| Manhole.
Sept. 20t 40.5 15.0 | 55| 1266| 1238] 1120[0 0 (220 898 | 15.4% | 8560 Tank.
Sept. 20 .46 1.16( 54) 1448| 1432| 1304| . 04(12. .90 .90 1.33 | 2.00| Efffuent.
Sept. 25| 28.5 | 19.0|. | 1414] 1882 1186| .08....| .20 | 4.52 | 13.22 | 24.80| Manhole.
Sept. 25 | 43.5 17.» 1. . | . 420| 1378} 1190[0 6.00 | 11.52 | 21.12 | 29.20| Tank.
Sept. 25| .68 .70]. .| 1582| 1446 1330| T {....[ O .63 2.12 | 4.40| Effiluent
Oct. 212L0 9.5 [...| 1266] 1262| 1166| .08]....]...... .80 | 3.34 | 8.40| Manhole.
Oct. 21 20.5 22.0 {...| 1326| 1284| 1158| .06 . 5.40 | 7.80 | 17.60[ Tank.
Oct. 2 44 LA81 | 14860 1412 1322| T .80 1.40 1. 60| Effiluent.
Nov. 41210 26.5 | 80! 1792} 1582| 1360| .04 3.20 | 16.64 | 19.68 |100.20| Manhole.
Nov. 4 ( 43.5 82.5 | 64| 1816 1808] 1298} .02]. 1.60 | 15.68 | 45.76 [103. 30| Tank.
Nov 4 1.6 18] 54 1204 1202 1194] T .00 .86 b7 4. 40| Efiuent.
Dec 11 | 39. 14.5 | 94) 1522| 1464| 1304} .12) T | 1.57 | 8.41 | 27.75 | 88.40| Manhole.
Dec. 11 | 41. 42, 68! 1500] 1436 12682| .12/ 0 | 3.98 | 7.40 | 28.20 | 81.48 Tank.
Dec 11 288 4.5/ 69 1528! 1500] 14321 T | 8. | .39 | 1.02 | 1.75 | 8.80' EfMiuent

It is a well known fact that the simplest and best metho1
of destroying organic matter, that is liable to provide
favorable conditions for the growth of disease germs, isto
destroy it by burning or oxidation. If the matter isina
solid condition and dry naturally, burning is the most suit-
able. If in solution and a large quantity of water is pres-
ent other means must be used. The modern process of
bacterial purification of sewage is therefore simply using
the nitrification process to oxidize the organic matter and
ultimately changing the nitrogenous matter to nitric acid.
The raw sewage or that which is designated as the man-
hole sample contains the organic matter in its most stable
form. The raw sewage on passing into the septic tank
undergoes a process which is complicated from a chemical
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point of view and by many it has been called a digestion
process. The organic matter in the sewage after it has
remained in the tank for some time, undergoes a change
which prepares it so that it can be oxidized much more
readily in the nitrification process. As an illustration to show
the changes which the sewage has undergone, the results of
the determination of free ammonia may be taken. The
results taken are for the cubic centimeters of the standard
ammonia as determined by each tube.
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It will be noticed that after the distillation of 18 tabes
in the manhole sample the free ammonia showed no signs
of decreasing or is there any period in the analysis where
the distillation of the free ammonia may be said to be
complete. In the tank sample ten tubes were only
required for the complete distillation of free ammonia
while the efluent was complete with five tubes. Another
interesting change which takes place as the result of the
decomposition in the septic tank is in the determination
of solids. In the solids at 180°C. it ic noticed that the
residue in the manhole sample is quite black ard shows
very strongly that organic matter is present. The sample
from the tank in contrast gives very readily a grayish or
nearly white residue. The chemical changes which take
place in the septic tank are very comphcated and offer a

field for special research.
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The sewage of the college is generally very concentrated
when compared with the sewage of other places. The
sewage analyzed by the Massachusetts state board of health
gave the following interesting results:

PARTS PER MILLION.

8 |24 &

b g3 L]

% e g

- < ]
CRIOPING s o isiviias b d et s et e bes svsns 119.0 64.2 42.0
Solids on eVADOTALION. - «.vvewan s eueasis it vl o sass s 1031. 508.
Tioss ondenition cisisissssinisssstasnsrs aii T U 676. 345.
Albuminold BMIBORIA . v vovvwwssivmmewns wimaiis 10.2 10.2 9.8
HTO BMIIORIR 35 ot i o Falaab s G €5 v 34.7 26.4 29.8
3415 Ln g ¢ N Sy o 0.18 0.26 0.01
NALERERE: o i c 3503 © sk @i o oS emms o Fidslts R 1.56 0.14 0.06
Oxygen consumed. ..o v pwvicasaes | e saees 90.2 97.9 57.3

While the college sewage is more concentrated than that
of many of the larger cities in the East, that of some of the
western cities which contain manufactures may be expected
to have sewage stronger than that of the college. In a
recent investigation of the sewage of Marshalltown the
following results were obtained and will show the com-
position of sewage of this nature:

DATE SAMPLE TAKEN.
o o 00 e e 0
EN R ™ &
aof | ool | ool | ag &
o
2%, |28 | 82| 885
b= = = =
CRIOTIOE 5 vvsmvammsmmis ol dmes sasa0s 84 84 52 34
Lotal: SO, ... iosniiessnbm it TS Tt 1460 3480 1000 1940
Solids after drying at .80°C............ 900 2160 660 1400
Solids after ignition......... ........... 580 1560 560 960
Albuminoid ammonia...... ..... . .... 16.0 6.6 3.4 37.0
Pree ammonif. . oo veeere comesmmsssion 8.0 .2 1.0 8.6
s 1 T TR RS L S A . T 0.8 0.2 '0.16
WNiteatessocnrrlou e eans | O simae ress 0 0 1.6 0.8
Oxygen consumed (1S min.)............. * 358.4 |* 108.8 |* 16.0 |* 60.8
Oxygen consumed (4 hours) ............ * 556.8 |* 315.6 |* 22.4 |* 256.0
Acidity (NaOH to neutralize)........... 48 256 56 56

*These results obtained by different methods, giving much higher results than that
used for state college.  (The temperature of the determination being 80° C.)
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In addition to the above the following analyses of Mt.
Pleasant and Grinnell sewage will serve to show the com-
position of sewage from the smaller cities of the state.

MT. PLEASANT. GRINNELL.

Chlorine .....cooiiiieieiieriiieennennnns 165. 96.
Solids on evaporation,..........coviennnn. 5402. 1010.
Solids at 180% C...ecvvvrr virieeennneen 5332, 906.
Solids on ignition ... ........cciieiiait.. 1450. 664.
Albuminoid ammonia .............c...00n 31.5 10.0
Free ammonia .....oocveveeceniccaccenans 53.5 13.6
Nitrites coeevciirer viiieiiiernnannennaes 0.0 0.8
Nitrates.ooeer cvviieeriininieieinerenenss 0.0 4.0
Oxygen consumed, 3 minutes....... ..... 32.6 1.18
Oxygen consumed, 15 minutes............ 31.62 8.4
Oxygen consumed (4 hours).............. 45.46 10.30
Oxygen consumed, Asso. meth... ....... 94.40 20.7

The water used by the college is furnished from a well
2,215 feet deep and a recent sanitary analyses gave the

following results: .
PARTS PER MILLION,

Free ammonia ..... .......cciiiiiiiiiiiiiiieeiiians .18
Albuminoid ammonia ....... c..oiiiiiiiiiiiaiiaees 024
Chlorine .....cciiiiiiiiiiiiiieneiiiineereancainnonans 51
Solids on evaporation.........coeeviieeiiiiiiiiinia.n, 1226.
Solids at 180° C............ e esecerasessesennsanananen 1180.
Solids on ignition .. ...cvoviiiiiiiia it 1040.
Nitrogen as nitrites...........coiiiiiiiiiiiiiennns .4
Nitrogen as nitrates ........coovveviiien viiienennnns T.
Oxygen consumed, 15 minutes..........ccccvveveennn, .32
Oxygen consumed, 4 hours ......ccovvviinnrcnrasaans - .48

The large amount of solids and of chlorine increases the
amount of these substancesin the results obtained from the
sewage and should be considered when comparisons are
made with the sewage from other localities.

The chemical composition of the sewage is of great im-
portance, but the test of its purification is the composition
of the effluent. Some effort has been made to establish
standards for the effluents, and the limit allowed by the
Mersey and Irwell Joint Committee is that the effluent
shall not absorb over one grain of oxygen per gallon in
four hours (one grain per imp. gallon equals 14.3 parts per
million). The same committee limits the albuminoid
ammonia in the efluent to .1 grain per gallon, or 1.43 parts
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, per million. From an examination of the results it will
readily be seen that the college effluent meets these require-
ments with a few exceptions. The exceptions where the
albuminoid ammonia is especially high results from the
extra work required from the beds when the amount of
sewage is increased by storm water. When comparing
the results of the oxygen absorption, attention may be
called to the fact that previous to April 17, 1900, the
temperature at which the determinations were made
was 80° C. and after that date S0° F. as recommended
by the Society of Public Analysts of England. The
results made since April 17, 1900, are directly compar-
able with the results of the English investigations and it
will be seen that the results readily meet the limit of the
Mersey and Irwell Joint Committee. Since June 28, 1901,
the determinations made of oxygen absorption have been
the 3 minute test, th® 15 minute test, the 4 hour test and the
Association test. The object of the first three tests may
be explained by the following statement of Mr. Frank
Scudder before the Society of Chemical Industry.

The object of using these various time tests is to differentiate the qual-
ity of the organic matter and in order to make the point clear, he (Mr.
Scudder) divided the quality of the organic matter in the Safford efluents
into three divisions as follows:

I. The three minute test showed the putrid wmatter decomposing per-
manganate at once with acid. Angus Smith said that this test measured the
organic matter decomposed or putrid or at least certain gases which it left
behind capable of decomposing permanganate.

II. The fifteen minute test, that is fifteen minutes less the three minute
test equals a twelve minute test, showed ma ter readily putrefying and rap-
dly decomposing permanganate with acid. Angus Smith classed this as
organic matter readily decomposed and probably ready to become putrid.

IIl. 'The four hour test minus the 15 minutes and minus the 3 minute
test which equals a 225 minute test for the action of the permanganate,
showed matter capable of putrefying, although slow to decompose.

It is a matter of interest in connection with the three minute test that in

addition to the organic matter decomposed, nitrites and ferrous iron or
hydrogen sulphide if present react upon the permanganate.

The explanation of the object of the time tests shows
that the results indicate to a certain extent the condition
of a part of the organic matter present in the sewage, but
these tests do not indicate the action on the entire quan-
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tity of organic matter which may be present in the sewage
and not in a decomposing state. In order to obtain a
result which will indicate the action of the permanganate
on the organic matter that is not in a more or less decom-
posing state a method must be used where the conditions
are more favorable for the oxidizing agent, and for this
reason the association method is used to complete the series
of determinations.

The effiuent naturally is high in nitrogen as nitrates yet
it is not as bad as the water furnished by some shailow
wells and which is sometimes used for household purposes.
For comparison the following analysis of water from a
shallow well may be of interest. The analysis is from a
recent investigation : *

PARTS PER MILLION.

Free ammonia .... ....cociviiiiiiiiiiiiiiiiiiiiiia., .104
Albuminoid ammonia...... cevieuiiiiiitiiiiiirienians 086
Solids on evaporation..... ......oiiiiiiiiiarsianeanan 874
Solids at 180%. ... ..ccivtiniriiiiirrnrnrresnnecasnass 714,
Solids on ignition..........c.coiiiiiiiiii e 506.
Nitrogen as nitrites.......... coivivir tener vevarenen .16
Nitrogen as nitrates............ ..oeeveeinene. e 40.
Oxygen consumed in 15 minutes....................... .64
Oxygen consumed in4 hours....cooee «vveer e vennnn. .96
Chlorine as Chlorides ......ccvevve virieenrnernennnns 26.

The results of the 1nvest1ga,t10n of the College Sewage
Plant indicates that the purification of the sewage from the
towns and cities by the bacterial method is possible under
the conditions present in the state. The fact that the
sewage is more concentrated than that of many other local-
ities does not prevent the production of an efluent which
will meet any reasonable standard for purity.

*A study of a contaminated water supply. Weems and Brown. Proceedings of the
Iowa Academy of Sciences. Vol. . 91,
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