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MISCELLANEOUS ANALYSES.

Craas. W. McCurpy, Ph. D., Tuorx SyrrH, B. Sc.,
Chemist. Assistant.

In the following pages are presented the results of some
original investigations, also some miscellaneous data collected
by the Chemical Department, extending over the past three
years. The analytical data, in many cases, have been reported
promptly to the persons most interested, while much is of a
general character, worked out by advanced students interested in
agricultural and domestic chemistry under the careful super-
vision of the authors, and has not yet been reported upon. Re-
garding the information and results obtained to be of real in-
terest and value to the general public the same is herewith pre-
sented in bulletin form for distribution and preservation.

STRAWBERRIES.

This fruit was grown by the Station during the season
of 1896, without irrigation and from plants one year old.
The analyses were made when the plants were in full fruit, July
8-10, for sugar content only. The juice was obtained by pres-
sure, and the sugar determined by Fehling’s solution:



VARIETY.
SITTe 7Y R L Sy, Y
FEeaNariand .. ooindu e e
Shuster’s Gem..............
Berder Wood . .. ... . ..... ..
T T ) T S e
Marshall ... ... . ... ... ...
Princeton Chief. ... ... ... ..
Greenville. . ... ... .. e
Woolverton . ... ............
L 3 b S e b
R
T B S

Meek’s Early . . ..
Timbrell.. . . ..
Michell’s Early...
Stayman No. 1.
Gandys .. ...
Crescent . STV
Mrs. Cleveland . . .
Lovetts. . . . .
Burt’s Seedling
Jessie | . .
Cumberland . .. ...
Princess .
Shuckless. . ... ..
Enhanse et
Chas. Downing..........
Buback
Ve
Warfield No. 2.. ... ..
Parker’s Early . ..
Swindle

Splendid
Sharpless
Beverly

56
P

FH CFNT.
SUGANK,

3.62
4.25
2.89
3.73
2.90
3.04
3.62
3.88
3.65
3.69
3.9b
4.08
3.65
3.84
3.36
3.43
4.17
249
3.83
5.50)
4.27
5.74
447
5.21
548
3.72
4.47
5.53
4.69
5.66
5.42
3.69
4.46
4.52
4.63
3.76

Samples Nos, 11, 12, 14, 16, 17, 18 were analyzed 24 hours

after picking; the other samples were examined the same day

they were gathered.

]

The above report ig but the preliminary of an exhaustive
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study of the large and small fruits grown in the state, at different
altitudes, with and without irrigation.
PERS.

The following varieties of peas, grown by the Station,
were examined for sugar content. They were grown under
normal conditions, without irrigation; were picked as they
matured fit for consumption upon the table. The earliest varie-
ties came into use June 25; the analyses were completed July 10,
1897. The sample was handled as directed by the “Official
Method,” J. L. Gilbreth, M. Sec., a graduate student in chemistry,
making the determinations:

TOTAL
VARIETY SUGAR

PER CBSNT
RIRRER () . v L L B L L S b, S - o 1.05
7 V] L B 0 I e i o S ke e N B e o e 0.71
American Wonder. <. oo et st e s ek 0.70
American Champion. . . ..........ovevi-aneonaainisiai 0.55
T s e YN i e S PR g e ce o oo 1.09
I e ottty gt SRR Rl S e e o 0.69
13 Ny W UL T b et s o L o e e S S o 1.00
Biae Sterhng. e S L o e o 1.34
00 BeaNbY. . (8. Lo sy vt 60 S s Al At el el 0.96
Bower’s Extra Barly...... .. covecariiicciacinnatan 0.83
Burpee’s Quality .. ....... cocoe ceiiiiiiiniiiiiane 0.75
Burpee’s Quantity ...........c.cooiiiiiiiiiiiiiiiit 1.02
Burpee’s Profusion. ... ool et 2 s Loy 1.24
e e R I e e s A2 B ¥ o e el (e 1.24
Bighop's Long-FPod & tus So dei sl St onitn e s 1.15
I R O DORTE L Lo b M W e ek O T TS, 0.92
B e TR AT OO =04 1 P s aaeet et i e e ehoLil sreiarerhti il 1.14
BINGImDETIRALIS 5/ i w50 srvns s sfiaainle israipie ieipaioein e 5 2127
Champion of Lngland ............................... 1.42
Canfield....... AR ) e = P o i A 1.32
OALtRL’S DIRIBY < Lo von v o five oois sueiins sonasissumis@vis 1.06
Champion English. ... .. uioicieiiie ciiimeaiieae 1.32
Dake ol ATBRNT 2 ilin o e ie sheielo v ne o scslin sayvisas oestens 0.55
s s o T TR A N St s et ot e s 112
AT BUEaT (B )i e S e s ths s iemras aiaisio mls 1.03

Dwart Blue "Imperial, ..v by siue s sapnaimn « it G 1.24
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TOTAL
VARIFTY SUGAK

PER CENT
Dwarf Champion ............ Sy o aT s e e e s 0.92
Hixtra Barly Preis Gem: s oot ool ol b sl coe 042
Early Green.... ... .. s cresarnto e oo, wl oo DAkl
IO e DEATING | 520 5 1o N v s e s A S e e sFR e s 1.12
Early Marrowfat. . .......ccoon iens T Seeorit LU EL 1.28
[P Ty L A TR, R i al 1 et Sl B e 2 [ I e oo 1.04
Bt and BeBE:: : ivin v sae - snirets s e s bkl 1.19
BREBEON s vivvi (iimcns mpomss tesie s o Rty Mt is el -y NOERE 1.13
g 10 TT 7| A S By e B R S I B2 e e e e i il LR
Groen Frold. &t st vt b el e i o T, 1.27
8 R W W i LI T -t e S e { 1.03
DRI G ) ¢ et AT E i o i O Ao S ST S B e T S B . 093
Improved Dan ﬂ’Ruque e e eiigt ol 8 Y 1.29
Improved Str: Nagem ........................... 0.87
Krombek . e ks e e LR
Krombek "\hzll : Ao BN SR SO By 1 L 1.01
Lawton's E; irht-ct !'.ﬂl .......................... RS}
R T | C 1 ey S . N 0.40
il YT Sl e C O TOs I e 1.18
i o s et AR L T S 1.26
Maud S...... Alrs K s TN Ceaam ) ) GAl Pl 097
MecLean's Admnw .................................. 1.17
M SO it e e TR A UL IR, e S 1.44
R EE (Garrde S0 e (6 Seeh B Tl ey e, et RO
T A M0 ot b e e N e e ALy e S ek gy ol e e e A (.85
O N 0 s s i Vi vyt 4 1e S e e A e 1.09
Prido:0nf the MATKeE:, -« v o 3 ot aB s s s s e kD
PRI (RO 5 s s o e o e e 2ol e o e IRt w i b, STa % 1.19
RO cincioratihons o o s e atiomi e otbls me bl | phimrara onf 0.98
T N AT R e - et | et P 1.02
o T By SRS R R s SRR e R L R S R 0.87
LTSI TS 1) St S LI N Y M, T e 1.18
Batnder e MATCOW: =i eth i Sl bation <o ke gedba Tl 1.32
TROYIE THRIAD oo s v 5o s s Fissia e b e me e S S raie i, INHES
Telephone ((8). ... iy o asssins siemaideistelaa s/ 0.75
Telanhione () i Pietis s nisos attiiti st s o g s 0.63
Telegraph NI B LR WL e S A e L 1.25
IRl S Earsl e S e G et P T S 1 7
VL OTOTEA e s e rbiata o b e e s el g oot baire S I et e e 147
NIRRT B ea i G B ob i ke e R B el e e 0.96
LR ke TR S e O ety e s et A o e R T R 1.14
NFOPRERBIRE NEIBLO! . oraesie e ttarsmrnidie sexedute i melia et i s 1.03
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WINES,
The following samples were sent in for examination by the
Payette Nursery Co., Payette, Idaho, and Robert Schleisher,
Lewiston, Idaho. Returns were made May 21, 1895. No data

accompanied the samples other than the request for analysis:

WINE ANALYSES.,

o S | = =
2 |2 4| 3
= = -] - =
s i | v & o =
Manuafacturer. °£ -é :-__: _;_5 i
LIS 5 ] =2 s >3 - B
sles|les| = | 298| & =
Sled et 2 | B2 | 5 = = 2]
=lg= 3= = == | Zz= » = 2
A = = = S|l <4l &

Robt. Schieisher, Lewiston, Idaho| 19.35 9.150.176 0.0712/0.0844 1.767 0.120 0.9575
- - 2 o 28 93 11.150.0120.1041 0.0296 2. 211 0.170 0.9553

Pavette Nursery, Payette, [daho 36 95 £.650.2450.0472 0.0216 1.047 0.196 0.0852

s " i o4 4 8 1610150104 0.0520 0.0434.1.126 0.234 0,9864
o . " i 5% 0011050154 00584 00444 1. 162 0,820 0, 9554
o s i “ 6i7.30 9.200.1380.0544 0.0372/1.278/0.400:0 9875

PEPPER, GROUND BLACK.

Sample gent in from Moscow. A pure Sumatra sample is

appended by way of comparison. .
Composition. Moscow. | Sumatra.
MOIHTRYS, e T viais sa waianoine bsisshainib il aatee s v 804 10.100
PAperIn s i s : e 7 'S R ARy 4.420 4.700
GUIM...ovver vaennn ey A Ptk Wy T 6 A Tty 1 7.811 1.140
Aqueous extract, ...oviiiiiiieiiiieaiiiiiiaiiian e el 6, 200 17.500

[
B L e L P R S o P e 3.844 | 4,310
......... |
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ENGLISH BREARKFAST TEA

Bought on the market.
Per cent

Ash, 6.120
Ash soluble in water 3.500
Ash insoluble in water 2,820
Ash soluble in acid ) 188
Extract by aleohol 46.150
Total extract in leaf : a — s acal Y 54.458
Theine . 2 251
Tannin 15482

The sample of tea is of good quality and carries no adul-
teration.
VINEGAR
Two samples are presented. No. 1 was sent in by local citi-
zens; No. 2 was purchased on the market. No. 2 was manu-
factured by The Alden Vinegar Co., St. Louis, Mo., and diluted

according to formula furnished:

l‘tIII||-||-iTi|-JI. No. 1. No. 2.
Specific gravity. . . e . wius 1.010 1004
Acetic acid .. . A e e T : 4.850 2,000

Total solids. . 0.6G20 0.660

Volatile matter . - aTa e YA e LAe e e S S T 0.435 0 503
Ash 0.180 0.157
Water

..... 94 410 : 97 289

No. 2 is a spirit vinegar of about half strength, artificially
colored with caramel. The standard by law in New York is 4.5
per cent. of acetic acid, and at least 2 per cent. of vinegar solids;

Massachusetts requires 5 per cent. and 1.5 per cent. respectively .
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CREAM OF TARTAR.

Samples were purchased from local grocers:

No. 1. “Shilling’s Best.”

The sample dissolved very readily in water. The analysis
returned 99 per cent. of cream of tartar—potassium acid tartrate.

No. 2. This brand was dirty, put up in 5 pound cans and
manufactured by Benham & Griffiths, Spokane, Wash.

The sample carbonized searcely at all, would not dissolve,

showing it to be badly adulterated. The analyst returned:

Calcium acid phosphate .. ... e b e e DOLUD pex cent.
Calcinm sulfate ... ...... ol M s SRR T
UnAetermIned i oh e e by ey e e e s N

2T [ O U e 100.00

No, 1586 BRERKFAST FOOD—PALOUSE MEAL,

Obtained on the market at Moscow:

Constitaents. No. 2 Fine

Moisture at 100 degrees C ..... g : vilaars wh e ass i eey. | 1500 pér cENt,
/¥ S SatTR larsle s - RO SO | 0.90 -
Ether extract (fat).... .. ... A A e A T i e 3.3

L n o R AT TR e s saw e ssesiasssives | 081 -
LT LR P A P e |l T e e L9 .| 248 2
RUORETE - 5 sracecelisssis) | vi8180 s L e BN I ot A ST i 7 ) ¢
Nitrogen, free extract ... .. Rt TR e g M T A lb‘:‘).ﬁf; L

A practical test was made of a portion of the sample and it
was found to possess good flavor, and cooking qualities. It is

evidently manufactured from wheat.
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No. 1587, K. C. BAKING POWDER.
An original package of this powder, put up by Jaques M'f'g
Co., of Chicago, and intended for free distribution, gave results

as follows:
Available carbonie acid gas, 8.73 per cent.

ANALYSIS OF RESIDUE.

22.05 per cent.

T e e G Tl e T S S e v
Potash...... T o 4 DN o - 1.50
Alumina. .... -. 1 B e s T A e s e T 1.63 ¥e
Ironoxid ..... b e S L e S e S T trace
Phosphoric acid . ........ ... ... ... 242
Sulforicachd. .......-c.oc00ues At iy e el M 12,89
Carbonic acid...... S PR EE TS s e 9.42
Starch and water of crystalization ................. AT 49.59
Total ..... ot R S e Y T ey 100.00

It is difficult to classify this combination of ¥25 ounces for
25 cents.” It would make an excellent fertilizer, but as a baking
powder we cannot recommend it.
GERMAN WASHING FLUID,
The sample was purchased on the market in Moscow in the

original package. The analysis showed it to contain:

Free sodic hydrate. .... S R T T 0 T e S e S SR 4.74 per cent.

Soap (hy difference)........ T e i e h e U 1.67 “
Total solids. ... ocivinaids srinisavaininiaeg A AR P G.41 =

Water Ty O Pl TP 5 S L e I R T L 93.59 25

The sample wag manufactured by the German Washing
Fluid Co., of SBan Francigco, was put up in a whiskey bottle,
capacity one quart, and retailed at 25 cts. The bottle and con-
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tents were not worth to exceed 5 cts.—400 per cent. profit. The
label stated: “Beware of Imitations.” It would be difficult to
perpetrate a greater fraud.
LYE
An original package of “B. T. Babbitt’s Pure Concentrated
Lye, Double Strength of Common Potash” showed up as follows

under the cold-blooded analysis of the chemist:

Sodium hydrate .. .. I T NI AR . e
Sodiom chlorid ..... .......... R LA - g v o PR | H

Sodium sulfate... ........ ......... P e e el .
Water e A P T e M D3 L
£ T T SN TR T o T Bty D e e e s e e S 01 ¢

Instead of being true to the label the sample contained
absolutely no potash, but was a sodic lye, a much cheaper
article.

Another brand marked “American Concentrated Lye, War
ranted Pure,” manufactured by the American Lye Company,
Philadelphia, came out of the crucible of the chemist as follows:

Sodiam hydrake (lye) ..ol ol i T e 72.01 per cent,

e AT N e L e e R SR 16.70 vt

R e 1 T e e SN S S e S e B 4.9 5

ORI CRYHONMES . s - 4 O s i s S5 S MR i a S i aba v EAl™ o w 5% 0.33 £

FALT L 0T e & SR T R R O o I 6 o e e 0.06 #

[ Wt 8 v R R S N s R R SR P L e e gl PO b S trace

MEAZTIBEIR 1 o s 000 80650 buvisiaiasvoiassswniaesssnesnssssensys trace

5 s e L T oL e s O trace

Water as undertermined............ S P e e 1.87 W
Total...... A s e 10000 %
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“SOLID SILVER WARE

As an illustration of the extent to which the public permits
itself to be duped and taken in by the street fakir a “Solid Silver
Spoon,” samples of which, by the hali-dozen, were eagerly sought
by the crowd, was purchased upon the streets of Moscow. The

analyst’s returns were;

ERON oA : _— - st L s e 97.56 per cent.
T » oo . S cs b ove e a1 “
Total . o : 2 e 99.74 =

PARIS GREEN.

This chemical known as Schweinfort Green, or Aceto-arsen-
ite of copper, Cu(C,H40,),, 3(Cu O As;0;), as usuvally made,
varies much in composition.  Originally manufactured as a
pigment, it has come to be used in enormous quantity as an in-
secticide. It is rarely found pure in commerce, that is, corres-
ponding to the formula above; on the other hand, it is very
generally adulterated in states having no pure food and drug
laws, and when the percentage of arsenie falls below 50 it should
be so regarded. The following may be accepted as the average

composition of pure Paris Green:

Moisture at 100 degrees O ... ove. ootn.. Tt i s 1.20 per cent,
Arsenious oxid. ....... L iy Wl e (0. 25
GADEe I o i e i e P e R 1 e
YA o TR T 1) e S S R Iana A o R ST 4,74 -
Insoluble matter, .. ... BBt By e (31 v 9L T i Ve el A 1 e s (I % B
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Samples sent in for examination:

e r

No. | Place. Date. |  Arsenic. Copper Oxid
| | | i
1 |Lewiston. .......... ... May, 1898 5996 percent. ....... .......
2 e et gt e - 5190 % |
1 i d - . 139.61 “ e W G T S
E e e e March, 1800 5603 29.98 per cent.
5 £2 S L o8 - 29.91 per cent.
6 MOBCOW ..... ..ovuvuniunnn : April, 1809 B495 *  |aaiien.
] T S R e R - v B A S
SULFUR

Two samples of sulfur were sent on by the Idaho Wool
Growers’ Association for analysis. Combined with lime it is
used as a dip for “scab.” March, 1899:

Constituents. J Domestic. Oregon.
L T T e B PV X ':99.9&)percem 98.660 percent
T s I e ANl el e B | 014 - 0.576 “
Lime L e ey Sl B il none trace
T s e e 0196 0.764
T T o [ T s Ay e e o B 100.000 * w0000
HOPS,

Samples of hops submitted by the Director and grown on
the Station grounds in 1896. In portions of the state this crop is
receiving considerable attention.

No. 1, Pole System; No. 2, Flat on Ground.




66

No. 1 [ No. 2
T M TR S 4 LS e e T | 2.490 percent | 1.400 percent
U SRR i A By L Lo | '8700 « | 9310 “
BIPUIS - it v iyt ey SEn e e s e b pma e a e 0161 I 0.139
(2 an? Iy 1 N Nl WSS o\ = f B S | ey |17.000 **
Other residues undetermined... .. ...... ..... .. Zny - .72.150 4
y oy A L S LI S el [ ] = tTlo;- b

SUNFLOWER SEED.

Submitted by the Director. Asa food for fowls it is a most
excellent ration. Dr. W. W. Watkins, one of our most en-
thusiastic poultry men, reports having fed the large Russian
variety all through the winter with splendid results, both as to
egg producing and health giving qualities:

Per cent. of kernel to whole seed. ... . .......oocooveusn.... | 42825 per cent.

Poroint o Bl -l o S N E T Rt cn A | BORETS S
F L L A O r S o s, i&_l?]]_ i)
Per cent. of oil 1n kernel, ether extract... ................ 4 | 36.780 per cent.
I L B a2.261 ¢
Totllls. o inil iR G ety prsa v nesiakl drkaegaals 100,000  *
L L - e 1 = by 1
ASH.

The following analyses were made for the purpose of learning
the composition of the ash as a fertilizer for growing crops, also
for the production of lye for soap making. The yellow and
white pine, red and white fir, and tamarack are the woods used
for heating purposes in the homes of northern Idaho and eastern
Washington. The sage brush is largely made use of in a similar
way in South Idaho:




=)
=1

|
|
|
|
|
|

Constituents. ;‘ _Z, . ..:t : g % -"-"‘E‘EE i:g %
21z |2 |32 | TEliE

Moisture. . A e 0.7300 04900 | 0. 4450 04150, .. h 0.5600 0.7000
Potash and soda .. ... .... 10,7361 64107 7.1595 5.2120 6.5320 3.7970 0 7672
IR o o a4 "y o 24.9470 29.5475/31.0322 22 8762 l2.'i’0]]l 8.5200 3.9225
Phosphoric acid:... ...... | 0.6190 1.2321 1.6485 2.1952 4.9530 10170, 1.0401
Silica. . .. S = e s e et .511.0575 91075 8.7565 5.4414 T.4850 m.mmf 4.974
Iusoluble matier . . - im.m 15,6465 15.8665 l'f.tﬁﬁ-li&l.ﬂ&u '52 9234

SAMPLES OF COAL FOUND IN THE STATE.
No. 1 from H. H. Hoff, obtained in Bear Lake county; No. 2
from T. F. Hutchinson, Rockland, Oneida county; No. 3 is a
sample of Brier Hill coal, Wyoming:

Constituents. No. 1 No. 2 | No.3
Moisture at 100 degrees C.| 0.65 per eent.i: 1.39 per cent. | 221 per cent.
Volatiie carbon...... .. ..| 3245 - | 653 | .65 a
Fixedcarbon..............| 43.10 wx 659.80 ¥ 3154 o
BOARRESs - i bl 741 L not dat. not det.
BRI ke ste v d e e am b A - 17.74 . L.60 =

T e Ry 10001 %46 10000

POTABLE WATER.
As stated in a former publication of this Station, Bulletin

No. 8, water is one of the most abundant and at the same time
most universally consumed of any thing known to man. No
other one substance contributes so much to his health and
happiness and his existance, air alone excepted, as water. Good
health is one of the greatest blessings we can enjoy, and pure
water is a prime factor in its promotion.
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“To those who value their health and that of their family,
to those who would have strong and thrifty animals, to those
who desire pure milk and first-class butter, we would say that
it is of primary importance that the water supply should be
from a source beyond suspicion, and that this source should be
carefully guarded against pollution.”—Sanitary Home.

Being almost a universal solvent, water is never found pure
in nature, but iz charged with gaseous and solid material as it
falls through the air and percolates through the soil in its unre-
mitting round to meet the law of supply and demand. Under
normal conditions, the soil water, as it enters the well by a vein
or issues from the ground as a spring, is pure; and its pollution,
in a majority of instances, as shown by chemiecal data, is derived
from the drainage of farm buildings and barnyards, privy vaults,
house and street sewerage. If a well or spring be polluted the
cause may be traced almost invariably to its location and dirty
surroundings; if the water be taken from a river direct or from
an irrigating ditch, the city sewerage, decaying vegetable matter
growing along its banks, fresh water algae, hair, execreta, water
fleas, spongilla, and parasites of various sorts will likely be the
contaminating agencies.

From a careful study of the data accompanying the samples
of potable water analyzed by this Station, and from personal
inspection of several of the sources of supply, we are convinced
that a close relation exists between the depth of water in wells,
cisterns and the flow from springs, and sickness from typhoid
fever, dysentary, cholera, ete. The statistics of Boards of Health
demonstrate that the maximum of sickness and the minimum of
water are coincident in September or October.  Usually a low
stage of water represents a coneentrated state of contamination,
Lence typhoid fever outbreaks that are traceable almost directly
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to the drinking water and its source of supply during those
months.

The Michigan State Board of Health may be guoted with
force on this point:

“The most scrupulous care should be taken to keep the
present sonrees of drinking water pure, and to procure future
supplies only from clean sources. The general water supply of
cities and villages is a matter of greatest concern; it should be
procured from places where there can be no probability of im-
mediate or remote contamination. The well known outbreak of
typhoid fever at Plymouth, Pa., where over a thousand cases and
one hundred and fourteen (114) deaths oceurred. is apparently
an illustration of how great a calamity may follow the fouling of
a general water supply by the discharges of a person sick with
typhoid fever. “When there is no general water supply, nor
good sewers, much may be done to protect wells by the abolition
of cess-pits and privy vaults, by the usez of dry earth in privies,
and by the frequent removal therefrom of all their contents. *
* * Privies often drain into wells, unsuspected by those who
use the water. Should typhoid fever discharges pass into such a
privy, an outhreak of typhoid fever among those using the water
from a neighboring well would be likely to oceur. If such a well
were the source of the general water supply of a city, typhoid
fever might soon be epidemie there. * * * There is good
reason to suspect the water of a well whenever a vault is situated
within a hundred feet of it, particularly if the soil he porous.
In numerous instances fluids from excreta have leached into
wellg from much greater distances; and it has been proved that
a well thirty rods from a cemetery received water which had
filtered through the soil of the cemetery. Dangerously con-
taminated water may be, and often is found to be, clear and

colorless, and to have no bad taste.”
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A case in point is the “Big Spring” at Kendrick, Idaho,
used by the residents “on the hill,” the water of which is “clear
and sparkling.” “This so-called spring,” writes Dr. A. F.
Wohlenberg, Aug. 26, 1896, “is at the base of a bluff, below the
bed of the stream and of a slough, some distance away con-
taining stagnant water in August, but separated from the spring
by a gravel bank. Sixty feet from the spring is a house occupied
by eight people; forty feet distant is a stable occupied by horses
and cows; a privy vault is near the slough; ducks and chickens
in flocks, and all this filth filtering into the slough which ap-
parently feeds the spring.” Need one seek farther as to the
eause of some twenty cases of typhoid fever in" a half dozen
families, in 1595-96, using this water exclusively? More dirty
surroundings of a spring or well could hardly be cgneeived.

“About fifty thousand persons die annually in the United
States from typhoid fever, and more than ten times this number

»

are sick with this disease,” writes Dr. V. C. Vaughn, of Michigan.
It behoves the farmer, the community, the city to guard well its
public water supply and reservoirs, and during warm weather

to have the same frequently inspected.
ARTESIAN WATER OF MOSCOW.

Fortunately the city of Moscow and the University build-
ings and campus are provided with water of exceptional purity.
The water is artesian and the wells are five in number, varying
in depth from 94 to 105 feet; supply is 12,000 gallons per hour;
the temperature of the water is 53 degrees F. No outhreak of
typhoid fever or any other contagious disease, traceable to the
water supply, has occurred in our midst wherever the shallow
wells throughout the city have been discarded for the artesian
supply. The gtandpipe gystem is in use here.
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Following is a complete chemical analysis of the city water,
sampled at the pumping station, near the north end of the city,
March 23, 1899, and analyzed by Mr. Thorn Smith, the assistant

chemist:
COMPOSITION OF THE CITY WATER, Moscow, IpaHO.

1 Parts per mi|
Constiturnis l‘;:n mill
j

ADPPEBIBIOR ...ovinnsusioicsnresssiosn R A e slightly turbid
TOR] BOLIEE . oo et d o s b == 180,00
Lo3s on lguitlon..ccoeeneveesess A e he 42,80
Minerai maoer LIS W L U CUS LR R S 0. 1472
Chlorin ... 3%
Nitrogeu as free ammonis ... et 0.00
Nitrogen us albuminoid ammonia . 0.08
NUirates ...c..coave sos Trace.
NILrites covemie sessemmin None.
OXygen consSuming POWer ... veassems oo iees | Slight.
Hardness, total 1 190.00
= LEMPOrary .covises v 145,00
» PETIIBUGDY «1erseees crvserestassinssessresstssssssmsmins it sseses spsmmten oo mmm [ 45.00
Tempe: ature at the Wells ... secsmsnss consene 8oF

MINERAL MATTER.

Silica, 8i Oz... sesvairese 3 61.40
Alumina, Al; O, . = 2.30
Iron oxid, Fey Os ceviien . . Trace.
Caleium carbonate, Oa CO, . < Il B5.85
Magnesinm carbonate. Mg 00 - e oiinnmnscnn | 15.93
Sodinm chlorld, No Cluee cove sssnmmmsmmsmsseians 2 T 5.43
Sodium sulfate, Nu, S0, Ly L3 582
Potsssium sulfate, K, S0 ... e e e T g e g L 1.60
Undetermined.......covsmmnmaiimmsnssmmns i
T IR L 147,20

Nore—To reduce parts per million to grains per U. S.
gallon, multiply by 0.058.
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BOLID AND GASEOUS MATTER IN WATER.

Color, odor, taste. Water of the highest purity should be
clear, colorless, odorless and nearly tasteless. If recently dis-

tilled it will have an insipid or flat taste.

Tutal solids. 'This is the residue remaining after water has
been evaporated to dryness over the water bath and exposed to a
temperature of 105 degrees C. for' several hours. Sanitary
authorities have fixed the limit at 60 parts per 100,000. Many
good artesian waters exceed this limit.

Volatile matter. This represents the loss by ignition at red
heat; the percentage should be small, the lower the better.

Chlorin. Ti the water be of deep origin the quantity of
chlorin present, principally as common salt, may be high, since
its origin is mineral or vegetable; but if it is of animal origin
any excess of the limit should be regarded with suspicion.

Free ammonia. This gas is the result of absorption, and of
the putrefactive fermentation of nitrogenous organic matter.

Albuminvid ammonia. This is obtained by treating the
water remaining in the retort, after the free ammonia has been
expelled, with alkaline potassium permanganate. It indicates
an excess of nitrogenous matter; if of animal origin the analyst
condemns the water as unsafe for potable use, if high.

Nitrates. This represents organic matter in a state of oxi-
dation not disclosed by the free and albuminoid ammonia tests,
and is thought to indicate putrefaction of animal rather than
vegetable tissue.

Nitrites. This is a stage of decomposition due either to
reduction of pre-existing nitrates in the presence of organic
matter, or caused by direct oxidation of organic nitrogen.

Oxygen consumed. This is a third step for estimating the
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organic matter, and deals principally with the organic carbon
present. In brown, peaty and surface waters the readings are
naturally high, due to organic matter in suspension.

Hardness. This is a econdition of water due to the presence
of bicarbonates and sulfates of calcium, magnesium, etc. The
bicarbonates are precipitated by boiling, leaving a “fur” upon
the kettle. The earthy sulfates remaining represent the “per-
manent hardness.” Hardness may be measured in degrees,
Clark’s scale, equal to one grain of caleium carbonate, or its
equivalent, in one gallon of water; or, by the French scale, one
part of caleium carbonate in 100,000 parts of water. Above 8
degrees, water is regarded ag hard. “Each grain of lime carbonate
per gallon of water causes an increased expenditure of 2 ounces
of soap per 100 gallons of water.”

Poisonous metals. The most common looked for are lead and
copper, while arsenie, frequently found in running streams, con-
taining iron oxid, and in wells- and springs in mountainous
regions, near mines and manufactures, should not be overlooked.
Iron is objectionable if in considerable quantity. Zine, while
not a cumulative poison, is, nevertheless, undesirable. Service

pipes, as a rule, are the principal source of these poisons.
INTERPRETATION OF RESULTS.

Leffman and Beam give the following table as a guide:

PANTS PER ONE BUN 1'KED THOUSASD
_r ain ;ur ! Surfuce | Sumtl_| - a\_rleulnu
LOtal B0MAE 5o s vs s sy . b to 20(15upward{30upward| 45 upward
Nitrogen as free ammonia, ... .. 2 to .5l .00 to .03 .00 to .03|gener’ly high
Nitrogen as alb, ammonia ... . Kt 200 .05 to 15 .05 to 10 03 to 10
IO 2 v o v et s heins traeenwll 1 1o 10 2 to 12)tre, to excess
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Some of the limiting amounts which have been suggested by
other chemists are:
STANDARDS OF PURITY.

PARTS IN ONR HUNDVED THOUSAND

| Total | Organic | Nitrne | . | Total
Solivs, | Matter. Avid. Chlorin. | Hardness
——
Richordt.. .. cicseisescas 50 2 0.4 0.2-0.8 18
Kabel .......... ot R A 50 5] 0.5-1.5 , 23 | 1520
Y T S 50 b 0.1-1 3.5 r 1820

IEREREY - ool v &0 4 2.7 | 35 | 17

—From Neichols.

According to Wanklyn, the total solids should not exceed
57.14 parts per 100,000, (40 grains per gallon).

The presence of chlorin alone does not necessarily indicate
organic contamination.

If chlorin is absent, but free and albuminoid ammonia
present, the source of contamination is vegetable.

Chlorin in excess of 7.14 per 100,000 (5 grains per gallon),
providing more than .80 parts of free ammonia and 1.00 part of
albuminoid ammonia accompany it, the contamination is clearly
animal,—sewage, decaying animal matter or urine. Such water
should be condemned.

Ii the free and albuminoid ammonia exceed the parts above
named, even without chlorin, the water should be regarded with
suspicion,

When the albuminoid ammonia exceeds 1.5 parts per
100,000 in potable water, such water is certainly unsafe.

In cases where the water is suspected as having been the
cause of typhoid fever, tests should be made for nitrates and
nitrites, and the chemical results confirmed by a bacteriological
analysis and the sanitary survey. :
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DIRECTIONS FOR SAMPLING WATER.

1. For sanitary analysis not less than two quarts should
be sent; one gallon is preferred.

2. Large glass stoppered bottles are best for sampling, but

if not at hand, a demijohn or glass fruit ean, fitted with new
stoppers, should be employed; metallic vessels, stone ware jugs
or wooden casks must not be employed.

3. Cleanse the vessel thoroughly with warm water, then
rinse several times with sample water. Use new, soft corks;
secure in place with string or wirze; do not seal with wax.

4. Obtain an average sample and fill/the container nearly
full, allowing space for possible expansion. Take the water
direct from spring, well, cistern, and if from a stream or pond,
select the middle of stream or pond if only one sample is taken.

5. The sample ghould be plainly and accurately addressed,
and should be accompanied by a statement giving information
on the immediate surroundings of the well or spring; depth of
same; source of supply and whether abundant or meager; effect
of rainfall or drouth on the volume; temperature of the water;
some account of the soil througzh which the well or flow has
passed; and whether used for domestic purposes only.

6. Bear in mind, throughout, that water analysis deals
with material present in very minute quantity, therefore, the
least carelesgness in collecting the samples must vitiate the re-
sults; and any neglect in reporting information regarding the
source of the water, the general geolozical formation of the dis-
trict, and the likelihood of contamination, puts the analyst at a
disadvantage in interpreting and reporting his results.

7. Water sampled according to these directions—for potable,
boiler or irrigation use—will be analyzed free of charge. For
the examination of mineral water, a small fee is charged,

8. Forward all samples by express, charges prepaid, to
Agricultural Experiment Station,
For the Chemist. Moscow, Idaho.
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