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MISCELLANEOUS ANALYSES.

('nM'. W. ~1cCrRDl'. Ph. D.•
Cllt~mit!t.

THORX S:\IITII, B. Sc..
As."iJ:ltant.

]0 the folluwing pn~es aTC prf8Cnted the results oi !c'Onu'

original inw"'ti!!ation", nl~ "'I)nl(' mi!<Ccllnnrou>I data ('olll'('t;~1

by the Chemical Department. extending on:~r the past thn.'t,

years. The aualyticnl data. in lllany C:l~"l!, haye been reported

promptly to the perllOns rno!!l intere8ted, wbile much ilJ of a

I!cner:\l character. worked out by advanced students intcrc,;tcd in

agricultural and domestic chemistry under the careful super­

vision of the authOT8. and has not yet been reported upon. Hc­
garding the information nnd results obtained to be of real in­
terest and value to the general public the B3me is herewith prr­

Bellted in bulletin form for distribution and prescrmtion.

ST~AWa&~~IIlS.

This fruit was grown by the Station during the Beagon
of 189G, without il'rigation and from plants one 'ycar old.
Tho analyscs wero made when the plants were in full fruit, July
8-10, for sugar content only. The juice was obtained by pre~­

sure, and the gugar determined by Fehling's solution:



Eureka
He~l\"erltll1d ,
f;hu~ter'l' Gem
Bcrder Wood
\'nn I)cman
~\lar:;hall

Prin~lon ('hid
Unoen\'ille
Woolverton
Penrl
nn \·ton
Ri.:el
)Icek's E:\rh'
Timhrell. .
)Iit!wll'.. E~'rh·.
:-;tnnnnn Xo. '1.
(Ta~dv~

('"-"'rent
)[n<, Clc\'{'land
Lo\'{·It~.

Burt·s.: lIin~

Jb!'ie
Cumberlund
Prin('('~"

:--hul,·kle.-s
Enh:lI1"'C
(;ha... lJownin~.

Buhuck
\\,i!l\l.)ll ,. , .
\\'nrlield Xo. '1.
Pl\rker'g Earl"
Swindle ., .
!-\ullnder$
f'plendid
~h~l rpl{'~8

J3<>w:rly .

\'A'IIItTY. I"" e'ST,
8~GA"

3,t2
4.:l.)
2.8!J
:l.i3
2.90
3m
;l.Ut
:tXl'";
:t!j;;
a.wI
:t,'):}

4.0S
:t6;)
3.84
:l.:>!;
3"';>
4.1 j

5...H
>.l>l
i).•){)
4.'17
.5.74
4.47
.5.'11
S.4H
3.7'1
4.47
;;":j;>
'.60
5,6ti
5.4'1
3.60
4.4U
4.iJZ
4,G3
3./(j

Rumples Xos, J I, 12, J4, 16, Ii, IS werf; anal,na.-d 21 hOlll'::'

lifter picking; the othel' 81lnJplcs were examined the SlllYHl dny

the~' wcrt' j.l:uthcrcd,

The al)O\'e I'CpO"t ill hut the pl'climinary of an exhuustive
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="SeGAK
PlU' C.=

1.0.5
0.71
O.iO
0.8,5
1.00
0.(j9
1.00
1.34
0.96
0.83
0.75
1.02
1.24
1.24
1.15
0.92
1.14
1.2i
1.42
1.:!2
1.06
1.32
0.55
1.12
1.03
1.2'1

VAIUn'l'

Ala"ka (a)
Ala"ka (il).
A merica II Wonder
American Champion
Ahundnn('('
Admiral
B", ... t Extra E:uh'
Blue Sterlinp; .
Blue Henut\'
Bower'!! Extra Earh·. .. . .
Burpee'!' Quality . . . . .. . • . ...•...............
llurpre'lO Qun.ntit~· ..... . ......•••..••....•..........
Burpee'l:\ Profu~ion.. . . . . . . . . . . . •. . . . . • , ...•....
Blue Peter . .. . .
Bi!'hop'il Lon~ Pod . .
Hlis;o, E\'erbeur ..........••..••.•...•..............
Blisll Abllndn.nee . .•.•..•.•...•........
Blue Imperi:\l
Champion of England . .
Cnnfi(;ld. .. . ..•..•.....
Ca rter's Daisy.......... . .
Champion Enp:lish...... . .
Duke of Alb:~ny .
Dwarf Sugar (1\) .
Dwarf Hliga I' (b) . .
Dwarf Blue lmpcrit\l . ...•....... . .

study of the large and small fruits grown in the state, at different.

altitudes, with and without irrigation.

PBRS.

The following yorieties of peas, grown b~' the Station1

'Were examined for 8ugar content. The:y were grown under

normal condition!!, without irrigation; were picked as theS

matured fit for consumption upon the table. The e:nliest \'arie­

tic;! camc into U!<C Junc 2.:}; the anal~'~ were completed July 10,

11'\97. The l!ample was handled as directed b~' the "Official

~Iethod." J. L. Gilbreth, ~1. Sc., a graduate student in chemistry.

making the deli'rminations:



- .

Dwarf Champion
l-;xtrn Early Pre. Gem.
E:lrl~' Green .
E\'erbenrin~ _ .
Earh' Mnrrowfat.. . ...•....
Echo .................•.••..•...•..........
Finot. and Be!'t. . ..•..••.. -
Fnrnvon . . . . .. . . .
Full Hallkl't. . . . . .. .
Gret."n Field
(treen _ .
JIl'roine .
Impro\'e<1 Dan O'Roqul' .
Improved ~trntn~m .
Krombek
Kromhek ~ht'll

Lawton's Ei"rlie,;:t Fall .
Little Vl'Ill. .
Lawton'j,l Alpha ..
Loving Field
)[alld H. .
)[cLron'g Advl\nce .
)Il·ltin~ !'.u~Rr .
~Ilrket U:\rdcn
:'\ott'~ Ex('('!I:.ior ....
)i \)t t '@ Xo. !II';
Pride of the )larket.
Premium Gem
Henown .
l-itcrling
Rtrata~cm .
Shrop!'hill Ilero
fo'allll(ler'j,l )Inrrow
Tom Thumh
Telephone (l~)

Telcphone (b)
Telclo\:rtlph
Fall Rug-ar ....
Yictoria
William lIurst. .
White Field . _
Yorkshire Hero _•......

TOT"'.
8CO....

J>~11 C.'CT

0.92
OA:l
1.21
1. 12
1.28
1.0-'
1.1 !)
1.1:~

1.2,')
I.:!;
1.00
O,fl:l
l.:!H
O.S;
1.00
1.01
O.li-'
0..10
1.18
1.:W
O.H;
1.1;
1.4-1
1.0.,
0$5
I.UlJ
1.1"
1.10
0.98
1.0-2
O.R7
1.18
1.a~

l.1H
0.;5
O.M
1.25
1.] ,')
Ll7
0.96
1.14
1.0.



59

wll'les

The foll~wing l!amplcs were Bent in for examination by the

Pa:,'ctte Xllr~"ry Co., Payette, Jdaho, and Robert Schlciaher.

Lc....1I<ton,11l3ho. Hcturns werc made Yay 21, 1895. Xo data

accomp'lI\ied the Bamples other than the request lor analrtlill:

WI~E A.....-\LY;lE5.

;\Ianuf..,turrr,

<

Hoh!. ~ill('i,h('r.I~~ l~ton.ld.ho 1!1 ~ 9.Il)O.!it;Il.0'I'.?fI.03·f1 171;; 1t12f1 n,r......\

'.? ~ 9- II I1;O.0120.1{).&1 j)_~'.?Ztl O.t;'OulK·'l

Payt!He ~uno("rr. I'.~ttl('. Id.ho 3 R!i,j '1,1;'" 1l.2~:' Ilr'ln O.02W '.N; f11'1ll ('I it·,!

•• t~ IIl\O.Ujll.lQ.1l1ffi2l1olJJI';'III:?!-;O."!' "~",I

!> , ,01 11.t»0.v... 'l.O:,o;..t O.fl.H~ 1.:1l'! ,L~IU.""·,1

,.

PSPPliq. c;ROUf\lD B1I.AC\o{

Hample ~nt in from :MO':'('Qw. A pure Sumatra Mlm}ll" 1"

appended by way of comparieon.

COlllpo1lltlon.

Mol~t\lre..

I'lperln ,.

QUill" •.

Aquoo\l~ IlxlrllcL.

A'h

;\10'00"', Sumatra.

8.101 10,100

U2Q <&.700

. ..... ... , 7.311 l.UO

I
Hl.220 17.1100

3,8"" 4.310
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BtlClolSH B~BA~FAST TEA

Bou(Z'ht on the market.
Per ~nt

A-b.

A~h -.oluble In "ute.

A~h inN'luble In In!e.

A~h wluble in acid

Kurllci by alcohol

Total Ulr.cl In fur

Tlleine .

Tannin

6.120

'.300
2.Il:!O

2.1'l'l

41.l.1~

~u.>8

2.2'H

1;';.4'12

The 8ample of tea i~ of good quality and carries no adul­
teration.

VlrtEOA~

Two .!'ample!! are presented. So. 1 wa<; scnt in hy local citi­

zen;!; Xo. 2 was purch3!'<'d on the market. Xo. 2 was manu­

factured b.y The Alden Yin{'f!;ftf Co.. St. Louis, ),{o., and diluted
a('C()rdin~ to formula furnished:

C01Upo~ilion. ~o.l. ?'o.2.

l:=p4!('illc Kruit)". 1,010 I.tk}l

,Are/Il' add UI50 2.000
Totnl IlOlide 0.0:..'0 0.""
,"(llall\e matter OA35 0""
."~h 0.180 0157
I\"III' r !)I no 97 2ll.3

Xo. 2 i~ lll'lpirit \'inc~ilr of ahout half strength, artificially

colored with caramel. The standard by Inw in Kcw York is .I.r,

I~r cent. of acetic flcid, and at least 2 per cent. of yinegar !'olili!clj

.\IU!<fluchu!'ctts rcqllir(!~ 5 per cent. llnli L') per cent. rC!Jpccti\·cly.
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CJ;tBRm OF TR~TRI:I.

, amplcil werc purehn"c<1 from local grocers:

Xo. 1. ":-ihillin~'~ Uest."

The !!-llmple dil;!"O) \"('(1 vcr~' readily in water. The analysis

returned W per ccnt. of cream of tart:u-pot3ssium acid tartrate.

Xo.2. This brnnd WMI dirty, put. up in 5 pound cans and

milnufacturcd hy Denham & Griffiths, Spokane, \\"&:;h.

The :;amplc carhonized !;Carrel~' at all, would not di""loh-c,

f:lhowinl!' it to be h:\(lIy adulterated. The annly:'l returned:

Calcium acid ph~phatc .
Cnh·ium !'ulfatc ..,
l"ndetermined

~.OO per cent.
li.6:{
29.28

Tl~t:ll . .. ..100.00 •.

l\Io.lsse BI:IBR"'FA5T FOOD_PR110US& mSAt..

ObtninNi on the market at )lO!!Cow:

\,;on~IIIUI'Ilt.~. No.::! ~'In~

13.00 per «.nl.

A-h

ElhE'r ntract jraq, ..

FiOOr ...

N1trotten

l~tein .

Kitrol(en, freee::rtract

0.00

,.>I
0.91

:?A8

16.00

"'.00

..

..

A practical teat was made of a portion of the sn.mple and it

was found to POSBC!:!S good flavor, and cooking qunJities. It is

cddcl1tJ.r manufactured from wheat.
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1'40. 1987. ..... C. S~KI"'v POWDE~.

An original package of this powder, put up by Jaques ~'f'g

Co., of Chicago, lind intended for free distribution, gave re,mlts

as follows:
Available carbonic acid gas, s.n per cent.

ASALn'li! O~· RF..sJDtrF..

~a ... 22.06 per cent.

l'otMb .....

Alumina.

(ron OXld

I'ho!pborle add

bulfune.tid.

Carbonic add.

lSl.reb and ,,"aler uf eryst&lfutwn

T.,.., .....................................

..:10

..&

u.."

Z.9'!

12.119

9.t2

"9.00

10000

It is difficult to classify this combination of "25 ounces for

25 cent!!." It. would make an excellent fertilizer, but as a baking
powder we cannot recommend it.

OB~mAf'I WAS .... If'lO FLtUID.

The sample WBS pllrchtu!ed on the market in )[08oow in the
original package. The analysis showed it to contain:

"

"'Tee aodio hydrate .

Solll) lily dllference) .

Total !IOlid$

Walet

4.i~ per cellt.

LG7

6.41

00.", _

'rhe Bamplo was manufactured by the German Washing

Fluid Co., of San };~rancisco, waB put up in a whiBkey boHll',

capacity one quart j and retailed at 25 cts. The bottle and con-
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tenta were not worth to ex<.'CCd 5 ct8.-IOO per cent. profit. Th~

bbel stated: "Beware of Imitations," It would be difficult to
perpetrate;l greater fraud.

"VB

An orij:!;illnl package of "8. T. Babbitt'g Pure Concentrated

Lye, Double Strength of Common Potash" showed up as follows
under the cold-blooded. n.nllly;;is of the chemist:

SodiullI b)'drate 86.90 per cent.

Sodium cblorid 7.66

lSodhUtl suEr.le '.S>

Water ~. ..
I nllOluhle .0<

Tutal 00.00

In!ltcad of being true to the label the sample contained
nb~lutelr no potll!'-h, but wall a sorlie lyc, a much cheaper

article.
Another bmml mllrke I "American Concentr-J.tt.od Lye, War

ranled Pu.re," manufactured by the American Lye Company.
Philadelphia, Clune out of the crucible of the chemist as follow;;:

Sodiulll hydrate {lye).....

ijo.,ilum chlond. ..

SOdium sulfate

l::lodium carbonMe ...

Alumnla .. _,

Iron oJ:ld ..

;2.01 per cent.

16.;0

~.91

0.33

0.00

trace

LSi "

trace

tface

Magne!lla _..••..•.•....••• _.•••••.•..••• _..

In$Qluble .

WlIwr lI.II underlOrrnined .....•...

Total _ . 100.00 ,.

•



"SOllID SI1.lVE~ WA~E "

A!:' nn i1lustrntion of the elttent to which the public permits

its,,1f to he thll}C(] anll taken in hy til!" street fakir a "~olid ~ilver

l3poon." sample!! of which, hy the hnlf-<Iozen, were eagerly soll~ht

h:y the crowd, WRt\ purchal!.ed upon the streets of ).Io!'cow. The

RIlRI.'·st'lI rNurn!' were;

1m"

Till

Tot"

PA~IS c~eel'l.

9l•.'l6 lM'f ce::t.

2.1~

00,1

Thi!' chcmical known a~ Kchweinfort Green. or ACt'to-l1~n­

ite of ropper, Cu(C:llnO:h, ;HCu 0 A~On), llS u~utdly madt'.

v:ni('>l much in rompll",ition. Orif!inally m:mufa{'tured as II

lli~"'Dl:nt. it has come to 1)1' u" 'CI in enflrmous quantity liS an in­

!'Cldicide. It ill rltrcl)' found pure in commercc
j

that is, {'()rrCil­

ponding to the f(lrmu!a ahcl\'('j on the other hand, it i~ \'ery

(:eneral1y mlulh'mlecl in !:'tat('l( ha\'ing no pure food and dru!!

law!', and when the percentage oi ar...('nic falls below 50 it should

he 1'0 ~nrded. The rollowin~ may he accepted 118 the Ilxerage

compo!:'ition of pur€' Paris Grt'{'ll;

)IO!'lllTenl l llOdegN'e$(' .....

.\ r,enhm. OJdd

t'OPIHOJ,j,1 ••.•.•..

In-olilble mllTter .....

•

1.20 l)tOr .~ent.

OO.2.~

;\:1,1j1

0.1;
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l;nmples !c'Cnt in for exnmination:

~o Place. Dale. .!l.l'!!enie. Copper Ozld

, 1.e,,'lnon M.y.l898 &1.00 percenl., S1.20 .., .. .. 39.61

• I Mucb.llllO ".00 :!:!l.98 per oeDI.

• ..
...'" 29.91 per oenl

6 M~. April,lR99 "."
7 Kendrick SiAl

SU1aFU~

Two samp!('!; of 8ulfur were sent on b~' the Idaho Wool

Orowef1!' A!l."OCill.tion for nnal~·i!i5. Combined with lime it i~

u,;ed as l\ dip for" scab." ~rarch. 1899:

Con tiUlent4. Domestic. OrtgOlI.

98.000percelll!SoluMe ~1I1rllr

InllOllible

Lirne

Forel.u;n lUatTer

Total

lfOPS.

99.000percent

a.l-ld

none

0.196
1--

• •••• 10ll.0lI0

0.5.6

,,~

0.;61

,00."

..

Ramplea of hops submitted by the Director and grown on

the Station grounds in 1896. [n portions of the stnre this crop is

rccci \'i ng considcra ble II tten! ion.

No.1, Polo System; No.2, Flat on Ground.
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Aoh

Lupulen .

Crude Fiber.

Other resklues undetermined.

ToW

:-;'0. I :-;'0.2

2AOO po!rcenL I. 100 Iler«Olll

8.700 9.310

O.llil 0.139

16.432 17.001

72.219 72.1:50

"".. 100 Ql'

&Uf'lF110WS'l SBBO.

Submitted by the Director. As tl food for fowls it i!;! a mo:;l
excellent ration. Dr. W. W. Watkins, one of our m05t cn­

thu!;!isl!tic poultry men, reporu having fed the larg:e RU!'!lian
,'ariety all through the winter with splendid results, both al! to

egg producing and health g-h'inp: qualities:

Per Cltlli. or t~roel to whole !!fled.

Per Cltlll. or bull ..

Total

Per Cltnt. ofollm ternel. ether e.l"traet

l'er tellt.. or mare

Total

42.825 per relit

57.17.5

100.000 "

36.739 l-er cent.

"'-,..
100.000

AStt.

The following II.nn.lysC8 were made for the purpose of learning
the composition of the :los}} as a fertilizer for growing crop!!, also
for the production of lyo for soap making. The yellow and

white pine, red and white fir, l\ud tamamck are the woods used
for heating purposes in the homes of nOrthern Idaho and eastern
WllBhington. Tho gage brush is largely made use of in a similur

way in South Idaho:
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"o
Con~tltuenL~

10.7.191 6.·lIm 7.1000} 5.:!L"Q 6.:.320 3.7li.O 0 im::,

2H»;o 21.M',) '}1.0322 22..'l7ll:! 12.7000 8.~ 3.1'm.~

0.6190 1.2.~11 Ili4lJ,'i 2.lfh"! -1.2530 I.OliO I.tHUi

11.0.>,;) 9Uh':; ~.7~ .'i..uJ.fo i.~ .fo.U;:?.fo
70.6100

16.3/(\') IS.~ l&.flOO,'; Ij.~ 'J.I ..fo.f,"I, ,'12 9'131

;Yol~l .. r;!.

Pota.'!b and lIOCla

I.i I"e

I'ba,"phone .ctd.

~ilic.

h.!OOluble matler

O.iJOu OAlJ)" O.H-J(' MIMI O..'JfiOl') O.'()J()

SA.{DPLoBS OF CORlI FOUl'lO Irt TttB STATB.

XO. 1 from H. 11. Hoff, obtained in.Bear Lake county; Xo.2:

from T. F. HulChini<On, Rockland. Oneida county; :'\0. 3 is l\

ililmple of Brier Hill ooal, Wyoming:

('on~l[tuenUl_ So. l So.2 So.3

Yoi,.turtl at 100 de~ C O.!.iI'i ." oent. 1.39 per cent. 2.2! p." oem.

\'olaille carbon. 32."-5 6." ".00
Fixed carbon -43.10 00." "oM
SUUUf 7.41 nOI d~l. nOI det.

A_h ..... 10.40 L7,i.fo 1.00

Total .•. . 100.01 "'''6 100.00---
POTABLE WATER.

As stIlted in a. former publication of this Station, Bulletin
Ko. 8, water is one of the most abundant and a.t the same time
most universally consumed of any thing known to man. No
other one substance contributes so much to his health and

happincss and his existance, air alone excepted, 1113 water. Good
hculth is one of the Jereatcst blessings we call enjoy, and pure
water is a prime fncwr in its promotion.
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"To those who "alue their hcnlth and that of their famil.",

to those who would have strong and thrifty animal!", to those
who dftlire pure milk and first-class butter, we would !lay that
it is of primar.'" importnn('e that the water supply 8hould be

from II source beyond llll~Jlicion, and that. this source should he
carefully gunrded a~ainst pol1ution."-Sanitar.v Home.

Bein~ almost a unh'cn<:11 80kent, water is n('\"cr found pure
in nature, hut is chnrfZ'ed with ga:<couJ:I and golid material as it

falls through the :lir and percolate'l through the soil in its unre­

mitting round to meet the In",' of !.'uppl)· and demand. Cnder
nflrmal condition!!, the soil water, as it enters the well b.'" a ,-oin
or i!!8u~ from the fZ'TOund a.." a !lpTing, is pure; and its pollution.

in a majoril.'" of inS;lanC(';!. llS shown h~' chemical data, i,; deri\'ed
from th('drnina~ of farm buildinf!!! and barnyard"" pri,'y "aults.
houi'e and stn."(:t I!('weNltre. If n well or spring be polluted th('
eam;c runy he traced almOt<t invariahly to it!! location nnd dirt~'

Hlrroundin~8; if the water be taken from tI riw!r direct or from
nn irrif'ating diteh. the cil~' I'('wcraJre, decAying "egetable malter
~rowin!!: aloop: ill!; hankil, frCf'h water a/yell', hair, excreta. watN

flCtll<. !!ponS!'iIl:l, and para8itcs of "ariau!! sorts will likely »(' tht:'
contnlllin:\ting llgendc>:.

~~rom :\ {'jrcful fltuly of UH,' data accompanying the Famples

of potahle water analyzed hy thig Rtation, and from pcrsonnl
inspection oi ~"t'rul of the 80urC(!s of lmpply, we are com·incl..'l.1
thut u <'108(1 relation (>xis{p. l)('t\\,('('11 the depth of wilter in wells,

ciSk'rns nnd the flow frOIll IIJlring!!, and roickncss from typhoid
fe\'er, dyscntary. cholera, ctl'. The statistics of Boards of Health
demonstrate that the maximulll of ~icknci>s and the minimum of

w:ller nrc coincident in Sel,telllher or Oetolx'r. Usunlly a low
I'tagc of water represents 11 e()l1C\'lltmted state of contamination,
hence typhoid fever outbr{'uks tlmt arc tmccablc almo!'! directly



r;!l

to the drinkin.'! wnh'r llnd it.. !'OUf{," of ~uPJlly durin~ tllf)~

month;;_
The )Ii{'hi~lln !-'t:ltl' B')llrl!of n~:llth mn~- he quotl'<) with

fnr('t' on thi!' point:
"TLe mo,..t H'rllpulou.. ('arf' J:.hOllhl he taKl'1l to k{'('}l til('

}lft-,.. llt ~onr('C8 of drinkinlZ watt'r pUfe. and to l'fQ('Uf(> futur('
..upp!i(' ... only froll\ dl':\1\ ".mr{'('.... The W'nt-'ral ,\';\t",r !'u}lpl~' of

('Iti(-~ :\llll \·iIla~~' ... i.. n matt\'f of Ilf(>flt -..t concern; it ,..holiid 1>('

prfl('uf(><l fflml p1a«'" whl'f(' thl'fl' (';\1\ he no prohahilit\' of im-. .
mf'lliah' or fel!lllh' ('ont lmination. Th' w -11 known olltlm-ak of

typhnlll {("'l'r &t !llym'luth. P:l~ whl'rl'o\"l,.'r a thou:".1nll {'u,;.e" anll

OIH' hunlln"l :lnll f'lurt~"t'n (114) fh'ath'l (){'currcd. i" apparentl.\'

an illu .. trnliun of hnw vn-at B. ('.l1amity may follow thl' foulinJ.f of

a 1Z1'lwr,ll ,\;ItN lOu!,ply 10,' th~ dj.·charl!c" of a jl"r".m ..i('k with
typhoid f, wr.• Wlwn tht·n.· i.... no IZl'll('ml WatN '-up ply. nor

f!'l!x!", 'WI·f". mu('h m:l~' I~ ll,)nl' t,l prot4.-'('t well" hy til{' llholition

of N'~"-pit.. an,1 Jlrh'~' vllUIt!', h~' thl' Ull' of dry ('arth in pri\'i(....

and by tht fn. 11II'nt fl'm(H'.ll tlwrdrom of all thl'ir ('ont{'nt". •

• • Privil'" oftt'n rlnlin into well ... un\"1l8jlectt'<:1 hy tho~{' whll

\I .... th{' watr>r, ~holiM t~'phnid fl'W'r di\"('hargel' pal';; into !'ueh fl

privy. 1m outhreak of typlwirl [,','N amon~ tho"'" u~ing the watN

from a Il(-i~hhorin~ well woulrl 1'1(' likely to ()('cur. If !!uch tl. well

wer{' the ~oun'(' of th{' f(eneflll wall'r supply of 1\ dty. typhoid

fenr mil!ht !'()O1l hc l'pidl'miC' th('f{'. • • • There II:' fot:ood

f{'a!'O!\ to ~U!'I)('ct the \\'1\1l'r of a w{'l1 whene'-er n ,-ault is l;'ituated

within 1\ hundred feet of it. pnrticularly if the soil he porOll!l_
In lHlmerOU!l instance!! fluid!' from excreta have leached into
w('llt> from much f.(featl'r di!:'tance!!; and it has been proved that
n well thirty rods from [I cemetery l'ccei"e<\ water which hild
filtered throllKh the ftoil of the e('metery, Dangerously con­
talllilll\l,,<\ waler may he, nnd often is found to be, clear and
(·()l()rlc"~, lind to h[1"(' no had tal'te."
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A C;l!lC in point ill the '"Big tipring" at Kendrick, Idaho.
Q!'(!(I L:r the ~idcllt8 "on the hill," the wah:r of which is ·'cle:!.r

and (lpnrklin~." "Thi8 8O·calloo :<pring," write~ Dr. A. F.

\\"ohJelll'll.'r~. AUj:::. 26, 189", "j.. at the Imsc of a bluff, below till'

hed of the ~trc:ml 3ml of;l l.'lolllth, !;Om£' di~tance away ron·
tuinin~ "ta!,'Ilant water in Augu;<t. hut ~paratcd from the !'prin~

by a Jrr:wd bank. ~ixty fl.'{'l from the ~prin!! i" a hou:;.c OC<'upil'fl

hy t'i.l'ht people; forty feet dj.'tanl j;; a !'.table OC-CUpil'<l hy hor1!l(''<

am) l"OW,,; n privy vnult is 1\(':1r the ~Iough; duc~ :)nd chicken"

in ~()(·k". nllli all thi~ filth filtNinA" into the ",Iough which n".
lmrcntly fl'tods the ",prinlt." Xt't.'(lone;;.cck farther a~ to tht'

l'au>'t' of l!Omt' lwcnl:y (:;l .... ;; of typhoid fever in II half dozt:n

familill', in 1..,;I5-Hti, lI!"inJ!; thi!\ water exclu...ively·? :\Ion' dirt:,'

l>urroundingg of a l;pring or wt'll could hardly be C1,lncei\'cd.

··About. tift:,' thou!!;lIld pel'!:'On!I die annually in the Cnit('(l

Stat{'s from typhoid fen'r, and more th:m ten times this number

Iirc I!ick with thi!\ dil"{'a~," writes Or. \', C. \"aughn, of :\Iichi~an.

It l"lt'ho\"("!l the farm{'r, the community, the city to f!uar<J well it,.

pu1)lic wU('r F-uppl)' Rnd r{,llc.'f'·oiNl, Rnd during warm weather
to have the game frequently in!'<pected.

Fortunately the cit:r of :\lOt'eow and the Uni\"c~ity build­

ings rind cumpUII are provided with water of ex~ptional purity.

The water ill arte".inn and the wells arc five in number, \'arying

in depth from 94 to I().S fc-et; f.lupply ill 12,000 gallons per hour;

the tl'mperilture of the water ill 53 degrees F. Xo outbreak of

typhoid fC\'cr or any other contagious disease, traceable to the

w~ller supply, hllM occurred in our midst whercver the shallow

wells throughout thc city ha\'e been discarded for the al'teaiHn
8upply. The 81alldpipe s)'stem is in UBe here,



Following ill a ('omp!ete ('hcmicul analy!!is of the city wnh'r,

~am)l!t'(l at. til(' pumping I:-tttiOll, ncar the north end of the t"ity.

_'furdl 23, 1809, ami annlyzl..'<1. by :\Ir. Thorn Smith, the a~~hlt.lllt

('11l'mii't:
OO)II'O.~ITIO~ 0'" TilE CIT\' WATER. )Ioscow, lOA 110.

SI\rGIl'&" .. free .mmool. ,.. ~ _ _ __.__•...._- -

l..OtUIlI'" Ill.

Ap~...

T01.ll1 aollde

1.0.., ollliJ"Ltlon
MID,,., Ier .. _ •••._.

Cblo.'" _.

..._ - _..~ _.._.__ _ ~_..

Pana ~rm'.1w,

a1l£b\lJ' U1rblJ

lkltlO

"'"..,....,.
'"-.

Sodium 11I1I.lf!. Nil< 1:'0 ..

POIIAlum Itllle, K, SO .

Sillea, 51~ _ _ __ _ _ .•...._ ..•

,UlIml AI. 0 _ _ _ _ •.

Iron o.l,d, F O ~ _ ..

C.ldllm CIl.t>on.I~,o. CO _ _.•.....~ ..•.••

lllllunh.m e••oo".lll. Mil t:O. .. _ .

~Itrll....

O.l",,," -.umlllll pow...

H.rdD~_. lOUI ....

l< mpo••..,.

Sodium eblO.,d., S. C1 ..

_ -_....... .__ _.._ _._-
~0G6.

8111bL............""
~..
" .....

Tne•......
15.!I

.."...

.~

Undflle.ml"e4..................... .0'1

TOI.l.................. 147.«l

~o'n;.-'j'o reduce parts Jler million to grains Jler U. S.
gallon) multiply by 0.058.
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1'OUD A~D GAi'lJ.::Ol:i'l )lATTER IS W .... TEIl.

1~l)lnr, odor, liMIt. WlIter of the highc:;.t
<:lear, rolorlt''''il, odorle"A and nearly tastele;;:s.
liJll'<1 it will have an im;ipid or flat taste.

'Ii.tlll _"lid,. This i", the re~iduE' remaining after wuter ha;;

hCf'n evnpornted to drynci'!I o\-er the water bath and expo,o«! to It

tempt.'ratul"(' of IO:} de~ree;o C. for ~\'cral hour,;. Sanitary

nuthoritie-o. have nxt>d the limit at 60 parts per 100.000. )Iany

f!'ond aft(~ian walefil exceed Uti!' limit.

jT.,I"ti.le m"'l!~r. Thi!'i r,'pr'~ 'ntl'l the !Q"S h~' igmtlOn at red

h{'utj the percI'ntuJ:!:c should be l;lmall. the lower the better.

eMf/ri'l. If the walpr })(' (If deep ori¢n th!> quantity of

chlorin pr~nt, prin('ipally a" C<lmmOD salt. mll~- be high. !olinct'

it;. oriJ..rin ji'l mineral or \'cJ:!:ctaLlc; but if it is of animal origin

:lny ('xc.'"," oi the limit !lhould he regarded with llu5picion.

PUt f1l1lmollirl. This ga~ i!l the result oi a~rption, and of

the putrefactive h:rmentation of nitrogenom: organic maw·r.

41bumillIJid anlmlmiu. This iil obtained by trt'ating th€:

water remnining in the r,'tort. nfter the free ammonia has been

expelled, with alkaline pot:l!l'lium J>croumganllle. H illllicate!l

all CXCt't:!S of nitro~cn01l8 matter; if of animal origin the analyst

condcmn8 the water lUI unsafe for potahle u....e, if high.

Nitratt8. This represents organic matter in 11 state of oxi­

dation not digclosoo b)" the free and albuminoid ammonia lesl,.,

,we! is lhoul-(ht to indicate putrefaction of animal rather than

vegetable til6"ue.

Nitrile'. This is ll. sUlge of decomposition due either to

reduction of !In.-existing nitmtes in the presence of organic

mntter, or enUl.ed by direct oxidation of organic nitrogen,

OX'!}!lt" conBumul. This is a third step for estimating the



orKanic matter, lInll deal~ prilll·jpi\.lly with the organic carbon

prc~l'nt. [n hrown, pc:\ty and Sllrlncc waters the readillftS :ln'

natumll)' hiJ!h, due to org:mic matter in suspension.

/T'lrlllUlilt. Thi~ i~ n. ('ollliitioll of water due to the pr1'8f>n('('

of hicarbonn.t~ and llulfnt~,,; of calcium. magnesium, etc. Tht'

hiearhol1at{'!\ are pn.'('ipitatt~l h~' hoilin(t. le::win~ a "fur" upon

the kettle. Th(' l'luthy l'ulfa1(';o rl'maininl! repr(',,('nt the "pt'r­

roam'nt hardnl'!-~." IlBrdnt,.~ may he me-d!'uroo in de~rt.'t""

Clark'i:' :'(':llt'. ('<Iual to one ~rnin of cal('imn carbonat'_', or it~

equh·alenl. in ,lilt.' f'Rllon lIf W'lt r; M. by the Frclll'h ;",:\11" nnt'

part of calcium carhlllnah.> in lOO.OCKl p:uL,,; of water. AIW)\'e "i

depel'il, wnl('r i" n'1!8nlt'<lll'l hard. "Each grain of lime earbonatt'

per gallon of wattr cau~'" an incrt'fu',-d expenditure of :2 nunC",:.

of eoo)) per 100 j.:alloM (If water."

}'IMOIWU¥ m('(ll~ The mo;o:t oommon I().)ked for are lead and

coppl:r, whill' ar~'nic, frequl'ntly found in runninp; l:'tr1'am!>, con­
tainin~ iron oxid, and in wt'118 an,1 l'prin:..~ in mounl.:\inoll"

region'l, near minI'!' and manuf:lctun'" tthoultl not \)f' overlooked.

Iron ill ohjeetillllahle if in C<1Il!-itlemhle quantity. Zinc, while

not a cumulati\'l' poi"'II\, il'. Ilt'\'('rthe!cl''', undt'Siroble. ~n'i('('

I>il~, a~ a rule, an' the prilll:ip..\II'OlirCe of thCile poison!'.

I)l;Tt:n!'Il~":TATIO~ OF I{F_':'l'I.T"".

I...cfflllllll and Bellm pvc the following table as a guide:

I
1'9 r" .. OSII: HUSH"I!> TlluUIl .... p

...lp leI' ~urf ..oe Sub...." Artnl ....

Xltrogen A~ free plllnlonl"

l"itrol(en Il.'J flill. ammonlll

Chlorin

t'i to 20 15upwatd!30upwatd 45 UI>\\·..d

.2 to .6 .(J(l to 031 .00 10 .I'la !l1:ner'ly hlllh

,810.:.'0 .OOtU.151.MlO.IO .(l.'lto.IO

ttflce~ to I I 1010 2 to 121rc. to exce••
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Smne of th" limiting' amount~ which hll"C b!'cn llug'p;f'sted h....

other chemiRt.. ar(':

"TASOAIlDg 0'" peRITY.

P.. lInlllf OS" Hr.!).... " TBOC''',.O

Tv' •• Orp"nit> ~ilnc l'''lorin. TOlal
!-o'i,'·. )'IIII~r. "<'id. III1..oIn ..'

Rh-bordl. ,~ , 0-' II.~..().II "
i.:uht-J "'

, 0.5-1..> ,~ '''':!I'
Wil ..r OJ , 0.1-1 3.·'1 I~:!(

Fi""b'r M , '2.; ~.5 H

·From ;\(>il'lIOI". •
AC('(lrdiuj:f 1<1 \rllnkl~'n, tht' tntal ~olid;, !<hould not ...xcl't.~1

;r;.14 1'3rt,; p"r 100.nOO, (40 grain... p<'r (!llllon).

The prt'St'nl'\' H! d\lnrin alnne does not ne<.~"aril.... indical!'

organic contamination.

If {'hiorin j.. IIb",·nl. hut fr('C and album.inoid ammoni;t

prt..;(·nt. the ~()un't' {.f contamination j" Yegetahle.

ChloTin in ('XI'('-" of 7.14 lK'r 100.000 (i> ~r8ing ~r p:allon).

provillinp; mon' than .SO part" of fn.'e ammonia ami 1.00 part "j

albuminoid ammonia accompany it, the contamination j", clt'arly

o.nimal.-:-«'walZ('. dec:l.yin~ animal matt~r Qr urine. Such watt'r

should be condemned.
If the free and albuminoid ammonia exceed the parts l\bo\'t~

nanll.'(\. even without chlorin, the water 8hould be regarded with

suspicion.
rhen the ulhuminoid ammonia exeeeds 1.5 parts per

lOO,lXlO in potable Willer, such water is certainly uns.'l.fe,

In cases where the water is suspected as hlwing been t1)('

cause of typhoid fever, tcsts should be made for nitrates and

nitritca, and the chemiCI\1 rcsults confirmed by a bacteriological

analysis llnd the sanitary survey.
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IlllU:crIOX,; ~'OH !I.~'lI>I.IXG w .... n:n.

1. l-~ ....r sanitary analysis not Ie!!!! than two quarts shClulcl
be sent; one f.!allon is preferred.

2. Large P'la~!! stopperf'd hl)~t1t'S arc bE'st for samplin~. hut
if not at hand. a demijohn or p;b~!i fruit can, fitted with IW,,"

!=topper~, l'Ihould be emploYE'<I; metallic '·e~"t'l!'. 8tone ware ju~

(lr wooden caski,l mu"t not be employt."(1.
R Clean:.' t!w n.,.:el thorou;:rhly with warm water. th('n

rins' "t'\' ral tim(';; with ~ampl(' water. esc new, ~ft rorkl';
f('Cure in pltle' with t'trin'! or wir'; do nut !;<'al with wax.

4. Obtain an an-ral-!l' ~lInpl(' :lnd till the containl.'r n..arl",
full, allowin~ spare f,lr pOl<;oible expam"ion. Takt· tht' wllt('r
direct fro:n l:1prinf.!. \\'1,11. ci"t"rn, an,1 if from a ;otrl'UT'fl or pnnd.
!'elect th,' mitltll,' of 8tft'am or po;")," if onl:--' one l<ample i;; ta!;;en.

,i. The !lamJIlt' tohould IY' phinly and accuratel:--' addr' ::,,,~'(I,

and should be :u.'C )mpani '(I h:--" 11 !.ltatl.'m"nt ¢,·inj!.' inrnrma~ion

on the immt"t!iate !lurroundin~,. of th'" well or !=prinJ!j d"pth of
samej source of aupply nnd whether nhund:mt or meagerj efft,(:t
of rainfnll or drouth on the ""Iume; tRDlI)(:rature of thl' wllt,>r;
"ome account of th('!'Oil throu,..h \\hich the well or flow hap.
pa!'!!<'<I; anJ wllt·ther Ul.'l'd for domestic purP(l",::'~ onl.y.

6. Bear in mind, throu~hout, that water lInalYFit< den}:.
\dth material pn':'f'llt in ,·('r." minute quantity, thereforl" tht·
least cllrdC!!8ne",g in ('oll('('tin.~ till' !'amples must vitint<' the rt'­

sultSj and any negiL'et in rllporting information regarding the
!:'Ourre of the wutcr, the ~enernl gt'Olo:!icnl formation of thn tlil\­
trict, nnd the likelihood of contamination. puts the analyst at tI

di!'udmntap;c in intt'rpretinp; anti r('porting his result",. •

i. Wutcr p.ampll'tlllccording: to these directions-for potahle,
hoil('r \Or irrip:utioll u[«~will 1)1' anal.\'zed fl're~ of Chftr~l" I"ur
the cxandnatiun or mineral wat"r, n small fee is c1mrgcd.

8. l"orw:ud nil sumplNl hy express, chflryPR preprtirl, to
Ag,dcultllflll Experiment Station.

For the Chcmist. Moscow, Idaho .

•
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