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"A STUDY OF A S PRING WATER"™, 

The water under consideration was obtained from a spring 

near the University Farm, The reason for using this water was 

the fact that samples could so easily be obtained, The writer 

considered using some standard water, such as "Tate™water, but 

the samples would not give correct values in some of the work F 

The: examination may be divided into four parts: 

I- The mineral analysis, 

2- The sanitary analysis, 

3~- The gases dissolved, 

4 The bacteriological examination, 

The mineral analysis shows the nature and amount of the 

solids dissolved in the water, 

The: sanitay analysis shows the amount of varios substances 
quantiles abdve A 

which inacertain amounts indicate that the water is not good , 

The determination of the gases dissolved is in this case 

only of scientific interst, 

The bacteriological examination furnishes an important in- 

dex to the: potability ofthe water, 

* N ote, The spring got very low on account of dry weather at 

the time that the bacteriological examination had &o be made 

and on ghat account the number of bacteria is: abnormally high, 

The: count was made only on account of the: technique involved, 

| The mineral amalysis, 

The: general sheme for the analysis of a dolomite has been. 

followed out in this case, with such modification as was nec- 

cessary, 



Control, 

250 ccs, of water were evaporated to dryness in @ tared 

Platinum dish, After the residues appeared dry, it was placed 

in a drying oven and dried for one hour at 105% ¢, The weight 

of’ the residue, multiplied by four, gave the weight of solids 

per liter, 

Weight of ddsh plus residue- 33,5538gms, 

Weight of dish alone- 33,4988 

Weight of resdme- .05650 

«0550 times 4- ,220 gms, per liter, 

No, of grains per US gallon: is ,2200 times ,058~ 2.76 

For the bases 3Le, were scidified with ISces® of Hel 
and evaporgted #o about IDO ccs, From then on the analysis 

was made just as in thé case of a dolomite, The following 

constituents were found: S10,, Al,0z, FeO, Cal, MgO, 

The residue of Alg03 0 Togic was Weald 1% 180 191 ot 

lowing way to separate the Peqfohftor Tanition, the mass was 

fused in the pt, cru, with KoSo04, This dissolved the iron 

which was rinsed into @& beaker, acidified with a little 

HyS0, and reduced with a grain of Zn, It was then titrated 

with a sol, of Kolin, Og made by diluting I ce, of regular 

s0l, to IDOcecs, 

Besulis of analysis for bases, 

8i0, per L, .,00046 FeO «00019 

Alo0% .000861 Cal » 00470 

Mg0 03050 

This anette weed t5 Noe p Hho A I 
pele leo,



The sodium and potassium were determined according to J, 

Lamrence Smith's method, 4 Ls, were acidified with 20ccs, of 

HCl and the above method followed out,The % of Niapd and Kg0 

were defrmined by titration with AgNosm. 

Residue of NaCl and KCl weighed ,0220 gms, per L, 

CY is 59,2% This represents 90,0%NaCl and 10.0% KCl, 

weight of Ha,0 per L. .00955¢gms , 

0 K,0 .00126 

The acid radicals S07 and: C1 were determined as followss: 

the 30; was determined. by evaporating 2hLe, to & small bulk 

and precipitating with BaCl,, 

Chlorine was determined by evaporating 2Ls.to IDOcecs, and 

titrating aliquots with AgNOy, 

Weight of S03 per IL, 00384 gms, 

" Cl 00740 

Empirical statement of results, 

810, in gms, per L, «00046 

Fel 00019 

A150; 00051 

CAG 05470 

MgO «03050 

N.a,0 .00956 

Eo 00126 

S04 00384 

ca 00740 



Distribution of the acid radicals and bases, 

All of the chlorine was calculated as NaCl, and $be remain- 

der of the: Ha,0 was figured as: NaoS04, Allof the Ko0 was cal- 

culated as K280,. Since asllof the 804 was used up as per above, 

the lig0, Cal, and Fel were calculated sas bicarbonates, 

*Note, The calculations are omitted because of lack of 

space, 

Statement of results, 

Grammes per Liter, Grains per U,S, gallon, 

8104 .00046 . 02668 

Fe (HCOz), . 00044 .02552 
Al,03 .00051 .02958 
NaCl «DI2I9 L71I702 

NanS0, .00698 40600 

K280, .00096 05568 
Ca(HCO,), «L1IBIY 6,68102 

Mg(HCOz), 07777 4,51066 

«21450 12,45408 

Control « 22000 12.76 

The Sanitary Analysis, 

The object of the sanitary analysis is to determine those 

substances which experience has shown £0 be objectionable if 

present in any considerable amount, The substances usually 

determined are: Cl, N as nitrate, N as nitrite, free ammonia, 

and albuminoid ammonia,It is hard to lay down any arbitrary 

standard of purity, because @ water might contain large amt's, 



of some of those substances, and still be potable, depen- 

ding on the source of the water Water containing large em 

amounts of thése substances should be regarded with suspicion, 

however, especially if there is any chance of animal poll- 

ution, 

Themethods of determining these substances, which nec= 

cessarily are present in very minute quantities, are all 

colorimetric, They are based on the fact that certain rea- 

gents, when added $0 the water under appropriate conditions, 

form characteristic colors, whose intensity is a measure of 

the amounts Present .They are compared to a known standard in 

a"Schreinef#" colorimeter,The methods which the writer used 

are admirably described in "Mason's Examination of Water", 

published by Wiley and Sons, and will not be described here 

on account of lack of speece, lime To copy them. 

Results of the determinatios, 

C khlorine, in parts per million, 7.40 

F as nitrate, 2,80 

Nas nitrite, 017 (trace) 

Free smmonia, . 020 

Albumineid ammonia, 005 (very low) 

Interpretation of results, 

The spring was not located Very near any source 

of contamination, The figures of the analysis all fall 

withinallowable limits, as set down in *llason®, by the 

foremost water analysts in the eountry.The spring, 

therefope, appears tobe potable, 



The determination of the gases dissolved, 

The gmses dissolved in this water are C0,, 0 and XN, 

They were determined in. the following way: the water was 

placed in flask (a) at the spring, This flask was connected 

at the laboratory to the receiving vessel(b), which was con- 

nected to am "Orsat® gas apparatus, Hot, boiled, distilled 

water was poured im through the funnel (¢), until allof the 

air in the apparatus was displaced,Bhen the pincheock at (e) 

was closed and the contents of the flask (a) were gradually 

brought to boiling, After the water had boiled for ten min- 

utes, the: pinchcock between (a) and (b)was closed and the flame 

removed, Water was poured down the funnel (e:) to drive all 

of the gases over into the "Orsat”, When the: gases had cooled 

to room temperature, the volume » Uemperature, and pressure 

were read, and the volume reduced to °C and 760mm,of mercury, 

The gases: were then forced through a solution of KOH, which 

absorbed the CO,, After all of the: CO; had been absorbed, the 

volume was read and the CO, calculated, Then the gases were 

passed through @ solution of pyrogallic a&cid and ROH, which 

absorbed the Q, The remainder of the gas is N, 

The readings were converted to cubic inches per U,8, gal- 

lon, 

Results of the determination, 

Voll, of flask at 20% C, 1189ces, 

Temp, of gases, 25,%¢, 

pressure of atmosphere. 739mm , 

Vol, of gas. 50cecs, 

Vol, of COg, 8ccs, 



Volume of O, I2ces, 

Volume: of N, 30ccs, 

Converting volumes to 0° and 760 mm,, and to cubic 

inches per gallon, we get: 

1,36 en, in, of COg, 

1.89 ©» 4 =» @ 

4 a5 # # LJ N 

8,30 cubic inches of gas, 

The: bactericlogical examinstion, 

The water to be tested was subjected to the usual 

tests, viz,, the plate count and the Presumptive test for 

b, coli in dextrose bouillon, The: sample was taken in a ster=- 

ile flask amd examined immediately om arrival at the laboratory, 

Three samples of vice, esch were plated in standard peptone 

@gar, reaction plus ,5,and incubated et 37°C for 48 brs, 

Inthe: test for b, coli 6 fermentation tubes were fil- 

led with a I% dextrose bouillon and duplicates of Ices,, 2ces, 

and 3ces,of the water were added, After 48 brs. the % of gas 

was read, B,coli aljways forme 50%of gas, 

On account of the spring being so low the count means 

nothing, The count was sbout 3000 bacteria per cc, The % of gas 

was about 25%, and therefore b, coli is not present. This fact 

tends to prove the water good, in spite of the high count, 

Dimgram of gas apparatus used, 

to "Orsat. 

o [© 

(@) 



A resund of the: work, 

The writer considers the water potable flor the following 

reasons: 

I- The total solids are very low, 

2- In the sanitery analysis the only constituent 

which was found in quantity near the arbitrary limit was N 

as nitrate, This might easily come from the soil, All of the 

other conmtituents were found in extremely small amounts, 

#- In the bacteriological examinatiom b, coli, 

whose presence indicates faecal pollution, was not found, 


