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Paper Dellvered Before The

Water Supply

BY F. E.

tin. A few venrs ngo It was a gener
ally nceepted theory that running
water purified Iself after flowing @
and

The average individunl judges of
the guality of a drinking water by

menns of his special senses of sight,

smell and taste. Water that is turbld
or emits n disugreeable odor Is unre-
gervedly condemned, while clenr
sparkling” water free from odor 8
just a8 ungualifiedly  pronounced |
pure. Those of us who are famillar
with the history of typhold epidemics
nod have had opportunity to .-mnnnf-
drinking water by means of spocia

methods know how fallpclous such

crude judgment is. Wuter that s
clenr and sparkling may contaln the
perms of typhold fever or mnay b
polluted with which, In  the
course of decomposition, gave rlac
acid, It takes mony bil-
Nong of Lacterin to render a glasy of
watel turbld ana it re

SOWHARe

to carbonie

perceptibly

guires considerable fresh sewage Lo |

Impart to It a fecal odor, On the
other hand a turbid water, although
objectionable from an aesthetle poind

of view, may be entirely wholesome
and a disagreeable odor may be due
to Inoffersive vegelable compoundn
or harmless algne. Being thus unabie
to form a rendy Judgment of the
quality of n drinking water we were
obliged to seek thé ald of the chem-
Jet, who, it was supposed, could reuwd-
ily detect by means of chemleal an-
nlyals the injurfous substances in the
water under suspiclon, However, It
soon became evident that the findings
of the chemist were purely relative
und would have to be properly in-
terpreted before they could be of any
value, The object of a chemical
analysls of water s to dlscover
whether or not pollution with object-
tionnble organic impurities has taken
place. By “objectionable organic lm-
purities” we understand those which
are from human or anilmal sources
und are capable of conveying the
germs of disense. In other words,
we look for fecnl contamination, in-
aimuch as the germs of typhold fe-
ver. cholern, dysentery and other
intestinal disorders are excreted with
the feces, and together with the
feces goln anccess to the water, In
minute guantities erganic matter, vv-
en it derived from sewnge, I8 not in
Iteel! Injurious; It s only that sach
matter may become the carrler of
disease germs that it becomes o

CLARK dlgtance of ten or twelve miles,
. pomforting and vessurring doc
saciation, the com £ ¢
e < e trine ls still held by many. The ren

aocurate: (1)—in ground water ex-!gope advanced for such # theory were!
cesnlve free ammonia may be the re' (1)—That the movement of the Wwa

sult of the oxidizing action of iron or  ter produced an extra surface avail
other metnls on the nitrates m-o-umn.'ntﬂo for oxidation purposes; ()
while In #urfece waters It may be | That the volume of water bearing

produced by the action of a fungus, | down upon any given area beneath
(2)—the nitrites found in deep well | {t weakened the vitality of certain
wator may be the rvosult of the re |b1umrl|\ (3)—That the Influence ol
"duetion” of niteates normudly present llghr (the sun's raye) was [nimical
In the soll and consequently 18 no In-' to the growth of bacterin. (4)—That
dex to organlc pollution, The chen- | the presence of vegetatlon (nigne)
{18t In other words may detect organic | has a marked Influence in the re-
poliution In a water, but he Is unable | duction of organle matter in waoter.
to state definitely whether such pollu. l (5)=—That by reason of the dilution of
tlon Is of animal or vegetable origin. | polluting substances with large quan:
Here let me state that a water pol | titles of pure water, the percentuse of
luted with organle matter of n \'f'lrf.'-!il'llilllrllll's Ia lowered and the percent-
table origin, may not be the best|age of oxygennted water I8 1ol
kind of water to drink, but may ln': (6)—=That by virtue of sedimentution
nevertheless harmiess. (3)—then the | and slde-ndhesion to the banks of
Inst and most serlous objection I8 that | Fivers and streams of solids in susjen.
wnter entirely free of or |slor a large number of bacterin ore
ganle pollution and yet contaln the | removed, Hence lake water coninlns
germa  of  disepso. Numerous In | ns 0 rule very few bncteris.
stnncoes heen olted, the process of oxldation will
that pronounced on  chemlieal [ take care of great quantities of Ime
evidence to be above susplclon  has|purities, At the present time we cnn
been proved to have caused serlous|nc longer accept this theory of self
epldemics of typhold fever and dysen- | putifieation of streams; we belleve
tery. This leads us to the considera- | that, If the Inflow of sewage and
tlon of the most important phase of | other refuse Is not excessive, running
water examination that of bacteriol- | water will regain comparative purity, !
oy, By means of Koch's plate meth-| bt as it is Impoasibhle to cumpuwl
od of Isolation we are able to detect |
the specific cause of disease. 1 will
not attempt to discuss the details of
the bacterfological examination of
wnter, suffice it to say that the value
of the results obtained depends upon
the experience and technique of the
sanitarian; he has many obgtacles to
overcome, but that he has been suc-|the cvuce of smpi] ponds, the Inflow
cessful and Is becoming more and|of sevnge 1 not likely to cause
more proficient is shown by an ever (fouling of _he waler to any seriov
decreasing death rate and a dimin-| ectont. When the wsupply ecan b
ishing frequency of epldemics. Iidrawn from Inrge Inkes, as I8 done
hope that 1 have succeeded In making | in Chicogo and other cities on the
clear to you what Is meant by the | great lakes, no purer or better source
terms, “Pure and Impure Drinking | conld be deulved. In such cases the
Water.” If I have you will the more ! intake siaould be far enough from
readlly appreciate the facts to be!ehore to avold the possibility of sew-
submitted concerning “Utah’s Water | &age 2ontamination. The water 'n
Supply.” Because of the many dlt--[smu:l lakes and reservoirs sometimes
ferences pecullar to varlous sections | becomes offensive in taste and odor
of the state, differences In altitude | sumewhat resembling cucumbers, due
and climate, differences in raln-fall,| to a minute fresh water sponge, the
differences In geological rormatlonl.lﬂpmmllla Fluviatills. Another odor
differences In location as to compara- | described ns the plg-pen odor lg due
tive proximity to mountaing, ete;|to the decay of certaln species of
differences In soll and drainage, and | algae. We do not know whether or

| ped.
|
|
miy  hp

(7
have

witer

feo]l confident we
e polinted,
ugam,
Clakesn and ponds Is generally to

tecomes fit to

use,
bid from time to time and except in'

matter for serious  consideration.
Therefore organle matter derived
from plunts or vegewnbles, removel
from the possibllity of infection widh
dlgease producing bacteria has no
significance from a sanitary stand.
point, and its drmkm.:|

water

presence in
renders v unwhole.

It Is evident then that the alm

N o way
BOINE
of the chemist ls to discover, first, the
presence of organie maiter
would Indicate poliution, and second,

which |

to determine the sourde of such or
mutetr. Dead organic matter
not in a

ganic
as claewhere, 1s
stabllivy, Through the
certaln baeterin, in  the
of oxvegen, It continuously
imdergoes certain changes,
Inorganic

in waler,
HilLe of
ngency  of
!ft"-.l ee
becoming

resolved Into simpler oom

povnds.  The nitrogenous substances
nre  converted into ammonia um“
the latter Into nitrous and floally
nitrle acid, the two acids combining
with bnses ususlly present to form
niteites and nitrates respectively, This

process 18 n beneficlal one, for by its

menns purification of pollutesd water
s brought about and the decaying
organic matter {8 converted Into uae-
ful plant food. ‘These changes are
¥ on continuously so long as
! g a #upply of dead organie

atter and the necesanry bpoteria

follow then

n N waler

that portion

} not as yel undergone disin

itle inot yet broken upl—thar

st the stagoe of
finaliy all

tormedinry products of that por

noedd ammonia  nnd

i thuat |8 undergoing or has under
quantita.

elintlon of these products of oxl

ane  dixintegration The

tlon to ench other as well ag o

the unoxldized nitrogenous matter
N depend on the original amount of
the organle matter and the rapldivy

which oxidatlon bas taken place.
For

the chemist
thiat it

nfter nnalysls finds
containe relatively
of albuminoid and free am-
monla together with nitrates and ni.
trates,

imounts

of organle matter In a state of In
complete oxidation; in other words,
the contamination ls recent. On the
other hand the presence of nitrates
(the end products of disintegration)
In the absence of nitrites with only
small amounts of free and albuminold
ammonia, would Indicate complete ox-

idation or n previous pollution. Thers |

are a few reasons why the datn ne-
oured by a chemlical analysia are In-

Ctlon, 1
l|m|]|l

| nnd

| gutters and
L probability

 supply
"and towns In the

vxumple, take a sample of waler; |

lnrkr]

the Indieations would ba lh.,[||nr|m. establishments,
such water contalns a large amount|nEe of

differences in the habits and customs | not these alghe are in any way pre
of people, it would be manifestly fm-|judicial to health. Here let
possible to enter into more than alstate that the purification of

general discussion of the water ques- by means of freezing 18 in no way
will (herefore attempt to|absolute as was formerly belleved. A
out to you in n general 1\'n)'irunu1dumhle number of bacteria, In
the problems confronting us as a state | fusoria and other organisms remalin
will assign to you the task of

me
water

plpes to clsterns, wherse
untll needed. In  all
rivers and smaller streams
number of clties
United States. When

clear, cool and sparkling with a re
freshing tuste uniform
ture and may

it Ia stored and

the larger

water usually comes from a source

the river or stream can  be tapped ;i g great depth below the surface
nedr its gource, or before u  Iarge and after it has percolated
number of manufacturing establish- | thick stratn of soll before appearing

ments can empty thelr waste products

Into its current, or before it receives

the sewage of a conslderable rmm'lmr‘I
Hving on s

rat the surface-of soll It looses most
|of Its organic impurities.

banks,

can generally be considered | 3o organic pollution in It
Among the minor objections to)

| over the surface, or through the up-
supply the 1abil-

per stratn of soil,
ity of most strenms to become turbid
In time of freshet,

of inhabltants
the water
sife,

this source of nre Therefore a spring

and the I“H"l!l“f'; issues  from the

be tapped as it

wlon of the water from dissolved | yroynd; 1t should be analyzed for
coloring matters If the stream MOWSE Loejiy (chemleally and bacterioiogioal:
throigh a marshy or peaty reglon. | vy und (f found to be pure should be

In tho
water of some streams even when pol

The organle matter contnlped absolutely protected from possible

depth  below

| with difficulty, if at all

|
- surface,

in the lce and retain their vitality, 8o '

118 In
tempera. |
be recommended for decay ure nctive, the ground-water ris |

However, | basements
it may become impregnated with mln"
erals and gaseous substances as well |
passage | further

Leontemplated for municipal use should |

contamination. Well water s deriv-
lutlon by sewage and monufactoring o4 feom (hoke  stratn of  the  sofl
refuse 18 absolutely excluded, mAaY,| wnich are the most likely to be|
however Le the couse of disease. FOF | onqminated from the products of an: |
exnmple, certaln  authoritles olalm | o0y ang \--ue'lnhlc- decomposition, and
that the water from streanms In Nee| oo unwholesomeness of the water s |
brougka, Wyoming and Tiah contain universally proportional to the |h-uu-ul

organie matter varying in amount 18| o Lo ieation of the soll  with  the |
to 28 parts per milifon, and that the | ,.ogg0ts of decay, Arteslan  water
disense known as Mountaln Fever Is miy he a good water for domestic

te thls large amount
the drinking water.

due of organle but

'llhl‘,grﬂ“ depth as It

sourca ol this organic matter seéms) impregnnied with iron oF other min
to be the melted snow which makes |

up & ilarge portion of the streams,

often coming from @
does, it

nEe, Very

matter in becomes

¢rels to such an oxtent as to render il

| unfit for use, A good water for do

The most serious objectlon to the| ... ¢ yse should possess the fol:
uge of river water for domestie pur-| . ... oualifications:
poses Is the employment of wronnn]l (1)—It should be coloriess, (rans
s carvlers of refuse from manufac-| parent. sufficlently serated, of und
/ol ”w i I|-u- m  jempernture  throughout the
clties nnd towns would cor. and without odor or decided
he very easy to cite Innume rnM-- in- sasts

stances where typhold fever epldemics
are directly traceable to such
of pollution, but T wili take it [for
granted that you are familinr with
facts; if you are not it \s your
fanlt, for our worthy secretary
Dr. Bentty, 18 an enthusinst on the
subject and har to my knowledge dis
sominated useful Information among
you by means of the montbkly bulle

The mineral constituents
(magneslum and lime salte) should
not be present In greater proportion
& parts per 1006400, More
than this glves to water that quality
known ns bdardness

(3
gnnic

]
forms <)

such than 4 or

0nwn

~There should be but little or
mitter present, and no 1iving
or dead animal or vegetable organisy

(4)—The water slluulll be free from
pmmonia and nitrous acld and should
contaln but very small gquantities of
nitrites, chlorides and sulphates.

(5)=1t should contaln less
ane milligram of lead per litre.

(€It should
genle bacterla and
breterin,

Now that we know what a good po-

than

contnin no  patho-
but few watgr

|l lnstances  In

thie rainy season and 2,975, nearly
three-fourths, died during the period
of dry wenther, 1 might cite sever
the history of our
own state regarding the relationship
between the prevalence of typhold
fever and the wsubsldence of the
ground-water level, but will not take
the time for | think you are con
vinced. 1f you have read the month:
Iy bulletin lssued Ly the Btnte Board

—

no community however situnteq L
cannot be improved and rendereg
relatively Immune from typhoig 1.,
it ordinary Intelllgence |s el .
I think that I can positively siai.
there are no more than five o ..
communities in the entire gta,

Utah depending upon surface
for thelr source of water suppiy.
are giving any thought to t(he

thi

table water ls, let us apply this
knowledge to our own condlitions and
gee just how far short of the idenl,
the sources of supply In Utah will
come. 1 shall endeavor first to des
cribe existing conditlons as nccurate-
Iy ns possible; then T shall give you
simple tests in order that you may
be able to investigate conditions for
yourselves, nnd lastly after you have
gatisfled yourselves concerning the
existence of certain conditions 1
shall attempt to suggest remedinl
measures. As the clilef source of wa-
ter supply In the country and in the
vilinges and small towns of Utah Is
derived from ground-water, it s im:
portunt thuat we have s clear under
standing as to what is meant by the
term ground-water, At a varinble
the surface of the
ground, n stratum of earth or rock
Is found through which water passes
Above this
there Is a stratum of water which
moves from a higher to a lower level,
and which varies In depth at differ.
ent timea according to the amount
of precipitation (rain or spow-fall)

the degree of pollution we can never . and according to the level of the near
to when a stream gst body of water toward which it
use | flows. This stratum of
The wnier from fresh water termed ground-water, and has within
be the last few years assumed consider-
preferred to vive: water for domeitle able importance from fits apparently

It is less liable to become tur- gloge relation to the spread of certain

water Is

of the infectious diseases namely ty-
phold fever, cholera, dysentery, etc,
The direction of horizontal flow of
eround-water ie always toward the
dr?'nage area of the district, usually
toward lakes, rtivers or the sea.
Rat .. Irrigation or a rise: in the

river, will cause a rise in the ground. :

water, while long continued dry weath-
er, or a low stage of the river which
drains off the ground-water, causes a
fall in the latter. No doubt many or
all of you realize these truths con-
cerning ground-waters; at least you
have observed the rige In the level
of the well et the advent of the irrl
gation season and ity subsequent fall
at Its cloge, 1t may be difficult to

_convinice some of you that there is

a direct relationship between the
rise and fall of the ground-water and
the prevalence of disease. But if
you will stop to realize that between
the level of the ground-water and the
there is a stream of earth
more or less molst, due to previous
gatnration from rain-fall or irrigation,

yand that in this stratum of soll, the
tndaptation.  All water from whatever that when thawed they rapldly multh | coceuses of decay and putrefaction
source obtlalned, comes originally by | ply. Jare continually going on, you will
precipitation from the atmosphere. l". Ve now come ta the course of appreciate how easy it would be for
many pluces the raln or snow water | gypply of woter for most persons not [guch pollution to work Its way into
|18 the only source of supply. This Is aggregated In large communities, m('h|,\'our gource of supply (your well),
usually collected ns It falls upon lhku cities and towns, springs and We will say for example that the area
roofs of bulldings and conveyed by | wells, Ordinarily  sprimewnter s upen which a house or town Is bullt

a molst state from ANy cause

loccurs more frequently

tection of that supply from coniamy:,
ation of any sort, Small commyy,
ties that derive thelr suppiy from
small streams glve no thought 1o 1,
protection of that stream from g,
tion; animals have access 1o ),
stream at all times and the Percant.
age of organic matter in e wiipe,

Continued on Page 7.

of Health, you have observed that
typhold fever, a preventable disense,
than any
other disease and that it stands
among the first as a cause of death.
It has been sald by a great authority
that the prevalence of typhold fever
in a community I a true Index of
the sanitary Intelligence of that com.
munity. If we nccept that statemont
as true where In the scale of human
intelligence would we of Utah come?
In some mections of our state where
conditfons are extremely bad, 0t

> o

Most  disfiguriog skin  eruptlog.,
sarcfula, pimplas, rashes etc, are
te impure blood. Burdocr Nised 1

ters 16 a cleansing blood Lo, Mk,

“Pacific Reclamation Company :
: _ Dealers In e
 Farm Lands, Town Lots, Stocks And Bonds }
We Handle
;‘ Metropolis Town Lots And Irriga- |
i ted Lands, Metropolis Dry Land :
i Farms. Cache Valley Farms, Davis
i County Orchards and Lands.
: Stocks And Bonds |
E You Willdo Well to Call And see Us First. 5
11 West Center, - - Logan, Utah §

Excursions East
Via

Oregon Short Line
Union Pacific Railroads

May 18, 25, 81; June 1, 5, 8, 12, 13,
Vel‘y Low 20, 22, 20; July 3, 12, 20; August 1, 2,

Fares To 10, 23, 81; September 4 and §. Limit,
October 31, 1912,
Denver

whatgoever and that the processes of

domestic use where attainable. Spring- | ¢6, the ground-alr becoming charged |

with carbon dioxide and other prod.
ucts of decomposition, s forced ou

through | of the pores of the soll by the rising

ground-water, and escapes Into the
external air, or through cellars and
Into  houses, and may

Omaha
Kansas City
St. Louis
Chicago

|

there cause disense. The saturation
»* the soil with water prevents
development of the bacterin
of decay, and thig Is checked or pu-
trefaction may take place. If now

the ground-water sinks to {ts former!

level, the processes of decay again
become active ln the molst stratum,
and large quantities of carbon diox:

fde and other inorganic compounds
are produced. If the germs of dis
case hnve been Introduced inio the
soll thoy also multiply, and by gain-
fng acceas to the well or  stroam
from which the drinking water ia ob-
tiined, they may cause infectlon. A
great authority has lald down the
rule that n soll with a persistently

ground-water, say )
the ground, s healthy;
a persistently high stage of ground-
water less than one and one-hall me
ters below is unhenithy
while

low stage of
meters below

the surface,

water, especinlly It the changes are |
sudden and violent, I8 very um
bealthy, This would lead us to ex

pect that places where this fluctuation
is very great would show & large mor-
tality from such diseases as are at-
tributed to Impurities In  the soil
localities of Indin cholera
entirely absent, Calouta Is
of these places. The ralny sen
begine about the flrst of May
until the end of Oo

Durlng the next six months
Is comparatively little rain, The
cholern  begin  to  In-
crease from October and reach thelr

April. The death

In certuin
s never
one
sOn
and continues
Luber
there
deaths from

height in annual

rate was 4,013—of these 1,208 died 10

the |

fluctuating level of ground- |

St. Paul
See any Oregon Short Line agent for

Minneapolis
rates and further particulars, or write

And Many Other D, E. Burley, General Passenger
Points agent, Salt Lake City, Utah

[ IR S

|
[

Iravelers To Colorado and The [ast

Should select a route fmmed tor It
Scende Attractions and Superior Train Service,
TIIE DENVER & RIO GRANDE RAILHOAD

“The Scenic Line of the World."”

This route offers the “"Back FEast" irmvelors more var
ied scenic nttractions, that can be seen from the ear win-
dows without extra expense for slde trips, than any other
line

Special low round trip fares to Pueblo, I‘ulomdu Springs
Denver and principal eastern points, on sale'

May 18, 25 and 31, 1912,
June 1, 5, B, 12, 15, 20,22 .and 29, 1012,

July 3, 12 and 30, 1912,

August 1, 2, 10, 23 and 31, 1912

September 4 and 8, 1912,
standard and tourist sleeping cars dally to
Knansas City, St Loy, Omnha and Chleago,

SUPERB DINING CAR SERVICE,
nres wnd full particulars  will be cheerfully furnished

L]
on appleation to any Rio Grande agent,
|C l“ A, Benton, Cen, Aot Pass, Dept. F. Foutz. Agent,
Salt Lake City, Utah, Ogden, Utah

1 Every
1 Mile

Through
Denver,

Frank A, Wadlelght, General Passenger Agent,
Denver, Co'orado,

Sec

Ho




