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POTABLE WATERS 0T BRCCKI]

While it is universally recognized that there is a

difference between good and bad drinking water, few realize
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how important & part water play
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Comperatively recent investigation has
that water forms the most active agent in the productiocn
as well as the nrometicsn =nd spread of diseace.

Water containing organic impurities will, when used,

criws of disease, while if the water of o wolil

from scme infectious disease, he drunk, the drinker isg
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almost sure to contract *he discase,
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Purc wetsr may be said not to exist, and
only & relative one, meaning weatcor which centelns so little
more than the theoreticel "HaO" that it may be considered
£s pure, Any matter, therefere, which may
in water, ocutside of the elementary Oxygen and Hydrogern,

may be designa
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with the source of the water., In watery from mineral
springs and deey bored wellsy the impurities arc generally

entirely mineral in nature, Such water may be said tc be



periodide of mercury Just commonzas to be formed. The solution
is then left for about 20 hours and 160 grammess of caustic
potash added)after which 1t 1s rendered more sensitive

by the addition of more mercuric chloride and diluted

up tc one litre. (3) Standarcé solution of ammomium chloride
For this solution 3.1% grammes of soiid ammomium chioride

are dissolved in one litre of wuter, Onecc . 0Ff this

solution should contain just 1 milligramme c¢f ammonisa,

b

(4) A dilute soluticn of ammomium chlorice made by diluting

e

some of the stancard soluticn t0 one hundred times itsg
volume, makins @ach cubic cenitimeter of the ailute sclution
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to centain 1/100 of a milligramme of amonia. (5) sclu-
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tion of pcoctash &nd poltassium permanganate. To make thisg
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oluticn 200 grammes of stick potacsnh and 8 grammes of
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crystalized potfasium permanganat
litre of water, this liquid 1s then boiled to &beut two-
thirds its volume,to destroy ary organic nitrogencus
matter or ammonia present, ana dilutad up to 1 litre, (5)
Standered scap sclution made by dissoclving 10 grammes

of pure, powdered castile soap in 1 litre of 55% alcchol,

Fach cubic centimeter of this solution should contain
surtficient scap to precipitate 1 milligramme of lime.

In addition to these scluticns,water abpsolutely free
from ammonia lg necessary for nesslerizing., It was pre-
pared in this insitance hy adding btromine fumes to distilled
water,in a stoppered bottle until the wabter vas
perceptitly colorea efter snaking. A drop oI strong

)

soda so;Xution (sodium carbonate wes added and the bottle



again shaken. After standing about ten minutes a few drops
of potassium iodige were added fTo destroy the sexcess of
hvpobromite, This water was Tound to give no ammonia
test.,

The determinaticn of ammonie is made by taking b500cc
of the samrle of water te be analyzed and placing in a
hard glass retort connected to & large condenser., A
Bunsen flame is then spplied to the nakeo tottom of the
retert and the water is boiled until 50cce. have distlilled

S

over. This
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irst distillete is nesslerized. The total

emount of free ammonisa in the 50Ccc., is fouud by »ulti-

o

slying the amwount of ammonie in the first distilleate by

/35
The dist ation g continved until 150cc. more nave
ceme over, These are thrown away and to the remaining

300cc. in the retort, 50cc, of the soluticn ¢f potash and
potassium permanganate are added and the disgtilleation
proceeded with, After three successive distillates cf

to P
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50cce each have been collected, Gistilletion is

™m

arntd these gre analyzed. The total zrmonia in the three
shows the albuminold ammonia present in 500cc.

" - Ared 1z 4 T . . ot ~r PG S R
The nesslerizing process is performed by tcoking

50cc. of the distilsa

Nessler reagent. If ammonisa be present it will be shown
by the liquid striking a reddich brown ccler verying in

intensity with the amocunt of ammonia present. The exact

egrmount of ammonia is determined by finding the amount
necessary to lmitate the color given by the distillate,
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In order to de this a krowvn armcunt of the standard



sclution of ammomium chicride is diluted up to
72cce 0 the Nessler reapen

side by gide orn some white surTace and the color produced

tillate ig then the samea ar that used in imitating it.

4

Tc determine the chloride, 70cc. 0f the water are
rlaced in & perfectly clean porcelain evapcrating-dish,

Three drops of votassium chromate are added as an indicator

ne stangard solutiorn of silver nitrat

[44]
i

atded drop by

drop, from & zraduated buretie intc the water. The additicn

silver soluticn is continued until fne red silver

chromate becomes persistent., The chlorine iz then all

pﬁmb~p1td,ed.,s¢ncc the number ¢f milligrammes of chlorine

s

pAycivitated v each cubic cantimeter of the silver soclu-

tion ig kunown, we have culy to multip v the numher oFf
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in the vwater, to determine the numhar of milligrammes

of chilcrirne in 7Qcc. of water, which numbeéer cerrespends

v + 1 (RPN " . : 2 b . . . e - o
te %he nunber of srainsg of chlorine in one gailon of
water.

- - un .
The total sclids are fowmmed by the slow evaporation

fte
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to dryness of 7Ccc. of water, The waight of the residue

i

in milligrammes will exactly correspornd to the number of
1

grains cf solids in ore gallon of weter,
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Hardness is found by means of the standard solution of
soap. 70cc. OF whter are measured into a sjsppered bottle

and shaken., The socap solution is added, one cublc cen-

l—J

timeter at a time)unti & lather is formedy, on shaking,

which will persist for five minutes, The number of cubic
centimeters of the solution used in precducing & permanent
lather measures the number cof degrees ¢f hardness of the

sraine ¢f carbonate of lime contained

<

water. The number of
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number of degrees of hardness, one degree (which is used
by the water itself) &€.g., in water of 150 hardness the
grains of carbenate of lime present number 14,

in reports of testsy the ammonia is given in parts
per million, which is t! arie as the number cf milli-
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grammes in each litre of water, Chlorire and sclids are
rerorted in grairns per gallon, or milligrammes per 70cc.

The waters analyzed mavy be considered as representative
of the different kinds now used for drinking purposes
in Brookings. They were carefully collected in clean

one gallon jugs &and analyzed immnediately &after they were

obtained., With the report of each analysis is given a

description of the well from which the sample was obtained,

SAMPLE I,
Water was secured from tap in Chemical Labvoratoery
ard came from well on college farm, although it is pro=-
hable that the water tested had stood & short time in tank

2

before it was examined. The well from which it came is
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hand dug, about 38 feet in deprth &nd 8 feet in diareter,

curbed with brick laid in Yankton cement. The water flows

into the well from an underflow about 8 feet thick in

coarse gravel lying just above & bed of blue clay. The

s0il above the gravel is yellow boulder clay. The well

L%

censtantly contains from 10 to 1& feet of water. Severa

barns are within a radius of 200 to 400 feest. Iron pump.

Results o7 Analyels,

Pree ammonia (parts per millicn). 0.00bb.

Albumincid® n " " Q.01 4§
Chlorine (grains per gallon). 1.9
Total solids " " " 491

[v]
Hardness <2

(Solid residue geve test for carhonates).

SAMPFLE 11,
This water 1s from a well on college grounds, heltwe

twe ¢f the main buildings and is on the top of a slight

O

eminence, t is hand dug te the depth of 37 feet. The

curbing from the hottom to within about 12 feet from the

1

2

top

is of brick, the rest cf rire. The top is tightly covered

Tree ammonia (parts per million). 002332
Albumincid r " " " 0/ /250
Chlorire (grains per gallon). [28
LK

J 40



Water from cistern near ladies!' dormitory on college

.

grounds.Ths€istern is & large ooe 2ired with brick in
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Yanktor cement, and water is taken out ny means ¢f an old
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wooden pump. The water,which rurs from the roofs of the

college bu11a1n5 had probsbiy come from recent rains,

lthough the =zxect time 1t had been in the cistern 1is
unknown,
Resultsz c¢f Analysis.

Pree ammonia (parts per million). 113 -

d L] 1] ” " O 4‘3- ¢
0.14

huminoi
Chlorine (graing per gallon).
Total solids " " " 4.1

Hardness,

SAVPIE IV,

From & well on residence lots of D. J, Darrcw in

V_Jj

tast 3rookings., Well ig abcut 70 feet deep and contains
& considerahle zrmount of water which is of a muady appear-
ance owing to the blue clay in it, The well is dug ir

down from the loam, The curbing is
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of wood, and the pump iIs &r iron force pump.

Free armonia (partes

Albuminoid " n " 025



SAMPLE V.,

Water from a deep drillsad well on the residence 1ots
of H. Pishback in NoriW Brookings.
deep and the watser comes from a bed of sand at that depth,
Water presents a rather milxy appearancey which deecpens

upon stardingy and has a taste indica

ct
,_h

ve of the presence
of iron., The well is vived with two inch galvanized iron

] *

ripe., The pump is of iron and is rur by wind power,

Previous to the time of taking the sample the pump hed
been working for some time.
Results of Analysis,
m 13 » . -l
Free amonia (parts per million. . . . . . . . . CAES
Album, " " n " T N ¥
Chlorine (grains per gallon). o v v o « o o « . . 34§
Tctal sclids. " i i ¢ 6 o a4 e s s e .;ngkél
. . [
HATGNES55ee o o o o oo o o o o o o o o o o o o o o 83+
Note. =~ Qualitative tests showed presence cof potassium,
sodium, magnesium and calcium, also of sulvphates and
carbonates.
SAMPIE VI,
Water the same as Sample VY, except that it was heated
o} .
to 10C7C. before analyzin

r
£ e

quantity of mineral salts and made the water quite clear.



Results of Analysis.
Pree ammonia (parts per willion). . . . . . . . A 10
Album, " " " LT VR
Chlorin.e (gi"ai?’zs I}el‘d :’_iallOl"L). . . -« . . . . . . . 3‘80
Total solids. " " M e e e e e e e . 2207
o
HardnessSe « o o o o6 s o o o o o o o o o o o . A2
(Residue gave tests for carbonates).
SAYVPIE -“.’TIIQ
Water from & well at the rear of the Centraliiouse,
Brookings. The well is Jjust bhack of the hotsl &and numerous
out-houses and & livery parn are in the Iinediaste vicinity.
further 4
Mo data in resard to thisz well could be secured.
~
Results of Analysis.

Tree ammonia (parts per milliion). . . . . . . . . 0.0
Album, " " " T O N A
Chiorine (grains per zallon). « . v v « o o o« « . 218
Totul solids." " N e e e e e 1214
; BEESe + o e e e e e e e e e e e e e e e e e 360
(Residve cave test for carbonates).
SAMPLE VII.

Water from a well on the reb:dence lots of Prof.
B. T, ¥hitehead, east of Zroockings Well is 68 fset deep.
The so0il in which the well is dug is sandy on the surface,
below the sand and gravel is about two feet of blue clay,



then yelldw clay in which are saveral small veins ¢f water
above where the underflow which furnishes the main supply,
is reached., The curbing is of pine and the pump of iron,
When the sample was taken the well was newly dug and the

water had been in use but a few days.
Results of Analysis.

Tree ammonia (parts per million). . . . . . .
Album, " " " M e 4 s s e e e e e s
Chlorine (grains per gallon). . . « « &« « + « &
Total sclids." " T Y
HETANESSe o s o o o o o & o o o 5 o s o o o o o 350

(Residue gave test for carbonates).
SAVPLE IX,

Trom a well on the residence lots of P. J., Hegeman,
in Fast Brookings. The well is about 50 ieet deep, dug

by hand to the depth of 43 faat and drilled the remainder

4]

of the way with & test auger. The curbing is ¢f wood and

T
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4
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rn 1is about

{

the pump irocone The 50il is yellow clav.
30 feet away and the privy is about 40, The covering is

£ T el
CL PGk,

Results of Analysis.
Free ammonia (parts per million). .« « o ¢ « « o . b2
AJ_ b um. " " " " . . . . . . . - e . - * / \S
Chlorine (grains per gallonl). « o v v v o o o o . 4.93
Total sclids.” " M e e e e e e e e e I Y‘ﬂ

}ZardneSSc * e . . « @ * » s . s . e . . . . . o ALLL



SAMPLE X.

Vater from a flowinzg well on the farm of John H,
Overa, of Zanton, South Dakota., This well is 42 feet

deep, cug with & 12 inch auger and curhed with boards.

D

It was dug about four years nefore the analysis was made
and had heen Fflowing over the top continuously up to the
time of taking the sample, at the rate of about 3 gallons
per minute,

This artesian water was analvzed partiasally to sheow

the difference between it and the surfage waters as found

at Brookings,

“esults of Analysis.

Pree ammonia (parts per million).. . « v + « . . 3.94
Album. " " " M e e e e e e e e e J 7
Chlorine (grains per gallon), .+ « « v « « « o . . 70
Total solids." " L Y 2

63°

ence cf calcilum,

}Iardness. . . L] . ) . » . L] . L » L] . . . . -

L]
e

"

: : =S
Note = Qualitative tests showd the pres

n

sodium, masnesium, and of sulphates and carovonates,



It will be seern that the samplss of well water have,
with one or two exceptions contalned reasonahly small

le V, where ammonia was fTound

in an uwnusually large quantity its presance cannot be

explained as the water from g0 deep @ well can scarcely

ag is tie well in question. In the othersanples the quan-

tity of organic matter varies with the surroundings of the

2ral salts in scluticn,

e chlorine was found in rather large quantities in

-+

several of %he samples, notavly in VII, but here it can

gid it would be accompanied ny a larger amount of
ammonia “han was Found in the water,

Ths well waters all contaln sufficient lime to pro-
duce considerable hardness but this property is character-
igtic of wastern watars and can scarcely be el
seriocus obvjection to thelr use,

Taken as a whols, we may say that the notanle waters

of Brookings are on the average good, extrermely good, par-
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haps‘when comparsd with those nsually

region of country,
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