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Jength. The tensile strength of the stewl
of which these pipes are constructed 5 ™0
per ceut asbove the requirements of the
Loniract.

The high-service reservolr =t Mount |

Tabor, designated as reservoir Xo, 1, was
the first completenl. This is al an eleva-
tion of 4% feet above the Jow-water mark
in the river below. This is used as & di=-
tribuling reservolr for the Jdistricts on
Lotk #ides of the river. It oocupies a de-
pression o (ke southern slope of Mount
‘Tabor, and Is constiructed throughout of
the best muterinle The capacity of this
reservolr ia 14000000 gallons. It is here
that ke steel main of the pipe line ends
reservolr No. 1 a cast-lrom maln of
s eter of 2 incke s connects with (he
Fighaervios reservolr of the Chty Park
o lhe west gide of the river. Anoiher
maln from No 1 conects with the Eas
Side jow-service Teservolr. Phhes sre also
laMd trom reservoir No. I to conduct wasie
witer into the sewers of the city., The
gates of tlils reservelr are o arranged
that It may be cleansd and repaired with-
out any Interruption to the flow of the
water supply of the colls iy this in-
geoious srrangement the water can be
cut off fromm the reservolr at any time
anl the supply taken direct rough the
g=te chamberr

The dam of reservoir No. 1 is construct-
el of concrete and earth. The wall of
conerete forming this dum i 20 feet thick
at the base and mix feet thick at the top
The total length of this wall is II9 feet,
and it is bhacked by earth and rock (o a
thickness of about 1% feet.

The cast-iron pipe which connests the
Mount Tabor reservolr with the bigh-
service reservoir of the City Park is six
miles long, mnd, as before stuted, s 2
inches io diameter except on the sub-
marged portion of the line under the Wil-

Iametts river, where the pipe s redaced to

=% inches in dinmeter. The ball-and-socket
joints ef this submerged plpe are fully de-
soribed in an erticle on the interosting
work of sinking the pipe in the river,
Each of the four reservolrs of the Bull
Hun system, with the exception of the
East Blde low-servioe resarvoir, s lined
with cencrets strengthened with twisted
fron, pluced at Intervals of 10 feet in cach
direction, and anchored at intervals of
10 feet by means of lron anchors driven
to a depth of from 2 to 30 feet Into the
slopes forming the sldes of the reservolr
and imhefded in concrete. All the reser-
voirs are provided with gats chambers.
The gate chamber of each reservolr is

built in the form of a tower, of handsome

design, In which ls placed the machinery

for operating the gnies by which the dis- |
tribution of water in the city mains in
regulated Each gate house s s ar-
ranged that the water may be doubly
soroended, aithough this is reslly not =
pecesnity, owing to the purity of the sup-
ply. There in also an automatie Indicator
in each pate houss showing the volume of
the water flowing through the pipes at

any time.

Around each reservoir a concrete walk
hus been bullt. This has been constructed
in ruch o manner that siorm and surface
water s carried nway from the reser-
voira, These walks afford a delightful |
promenade for visitors who are separated
from the basin it=elf by a concrele wall
purmounted by a neat iron fence. All the
reservolrs hare been constructed In the
most substantial manner, and the effect of
harmony it was possible to obtain by a
little attention to the adornment of the
finlghed work has not been overlooked Ly

the engineers {n charg

The low-sérvice reservoir for supplying
the Eamt 8ids districts occuples five acres
of ground in the White tract on the north
slde of the Bection Line road and about
onc-half mils southwest of the high-sery-
fee reservoir on Mount Tabor. Thix is
known as reservolr No, 2. 1t is rectangular
in shape and Is the largesi reservolr of
the Bull Hun system. It has a capacity
of w00 gullons,. The surface of the
waler in reservolr No. 2 is 115 fesl above
the city buse. No dam was required to
protect this reservoir, as it was excavated

be employed. With The exception of the
stee] plates for the pipe Mne from Bull
Run to Mount Tabof, cement for res-
ervalrs, all materinls dged In the construe-
tion of this work have besn manufactured
or purchassd in Portland.

are situnted in the ravine which borders { which has besn added to the park pre-
the south ide of the pari.

The high-service mservalr in the Cliy
| Park is known as No. L It bas o surfacs
elevation of 20 {eet above the base of the

its total capmcity is 15,00,
The gate chamber for con-
trolling the rupply from the Mount Tabor
reservoir is located at the sustern end af
the baxin of reservolr Ko, 3, and sgalnst
the dam. The water flowing through the
H-inch submerged pipe uvnder the Willar:-
ette is conducted up 10 the head of Jeffer-
son street untd from this latter point di-
rect to this gute chamber, where
charges into & lurge 1ank in the interior.
This tank contains three outlets of the re-
spective diameters of X Inches,
and I3 incoen, The larpest of these pipes
discharges into the reservoir direct.
¥-inch pipe connects with the low-service
reservorr designated as No. 4, while the

Yo
The basin of reservoir No, 4 has a sur-
face elevntion of 229 feet above the city's |
Its capacity i= 1000006 gallons
in cass of preident to the pipe supplying
the upper ressrvoir, TeseTvoir No. 4 can bte
filled from pipe connecting with the maln
i~ -
from Mourt Taber at the head of Jeffer e Tk Tt e -
The dam of reservoir No, 4, unlike that
. i not conatructad with 3 carved
it occupying a
arross the ravine.

It is buflt like all mel
other damy, however, of concrete, of Port- |
pinent, rock, gravel and sand.
= 50 feet thick ot the basne, and 13 feel
thickat thetop. The walk at the top of the
dam is 16 feet wide, and s protected on
either side by balustrades, 5
Like Lhe upper reservolr, Xn. { Is eficiroled
by A corcreta walk with a parapet on the
12-inch pipe conpects with the main for | inner side surmountsd by a wrought-lron

of the wild mountiain districts this band
was so completely obliterated that for
years subsequent the only trace of the
ance mighty body of cattle was the wild
rush of some excited bovine In his «fforts
to find a safe retreat in the forests bor-
dering the canyon from the presence of
some Intrepid hunter or trapper who had
penetrated to the jungles of the Cascade
range. It was from this famous stampede
that the suggestive pame of PFull Run
owes its derivation, and In place of the
people of Portland being supplied with
water from what might have been called

imbibing the cryatal fuld from a stream

eust of the lake towers the lofty peak of

BRIDGE X0. 1, ACROSS BULL BUN BELOW HEAD “'ORAX—M& by Toune.

The arc lights are placed at inter-
1 feet around this walk, and the
fountains along the & isr of the banrin ¢

o i~ 3

This gate chamber, as are theses of all
the reservoirs, is mo designed thut the res-
ervoir muy be emptied for the po
cleaning or repairing withoutl cansing any
the steady Oow

The stecper zlopes ln the ur-.uli_\ of t
two reservoirs will he coversd with rough
and picturesqos rock work, while all the
utlu‘r slopes and drivewany borders will be

Interruption of

Tae dam of reservolr No. 3
ed of comcrete and twisted fron, and i
feel thick =t the base and 20 feetl in thic

work i completed,
ted walks surrounding the res-
will b2 the mos

romerades (o the city during the
eu‘nlr:g:s c.r the warmer months of

i J
t radiua fronting upon the Pno!r—\ at the City Park

w ki n .:r] is m mttnih' to u-r- Atrrn"'h of

topof ¢ h»\ dam is 10 feet wide,
ald@ of this driveway iz & walk Z
From the top of the rlum um-
. Iouk over the balustrades T
height, into elther the upper or the lower
On the gutside surface
the concrele is so shaped as
seEmble Roman columns and arches
porting the driveways, an effect that wdds
both to the appearance of =olidily

Druring the time that the reservolrs of

reservoirs could be
arir'e “iated during the time u! their w:m-
fon than it can todas
ike walls of the
is the full appreciation of
the magnitnde of this work galned t
people of Portland during the t
the reservoirs were being bullt that
to the Interest
take in this matchless s
ervoirs connected with the B

this system of

park drive hazs been ox-
tended so as to entirely surround the 1

» walk around the the r In
a gpentle siope of an average width of 20
will be covered with
This walk is seven fe
in vr!dth and completely encircles the res-
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in a tract of land the surfoce of which (s

wearly level

teservolr No i# constructed of
double layer of K. latd & 18
tankment, and this brick wall s
eoxted with asphaltum. Each bric
dipped In hot pitch and lald; then
tng of pitch and ns fum was
Next, another lager of brick we
nn opposite direction, amd HKewise
with pitch, all interstices be

Lastly & coating of pure asphalium was

applicd over the entire
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SOURCE OF THE SUPPLY.

Flows From It
MONG the legendary lors of
the Cascade mountains is an
account of & mod stampede
of a band of eattle down the
western slope of the range
andacross the eanyon through
which flows the stream that
now bears the suggestive
name of Ball Run. This band
wae being driven across the
range 10 the cattle market of
Western Oregon. In the al-
most impenetrable fasineésses

“Sliver” or *Clear” tresk they are today

that offers no suggestion to the visitor 10
its banks of the prosale name it bears.
High up In the Caseade mountuins, al
a point 35 miles above the present site of
the headworks on the Bull Run river, lies
Bull Run lake, a lmpid body of jce—cold
water, which is the source of supply for
the river of that name. Ten miles south-

Motint Hood, the image of which is mir-
rored in the orystal clearness of this
chnrming body of water. Separating Bull
Run lake from the malin range of the Cas-
cades, on the summit of which Mount
Hood rises to an elevation of nearly 13,000
feet, 1s n wide and desp canyoen, through
which flow the rushing rivers of the
Sandy and Hood. The former of these
streams emptles Into the Columbia at
Troutdale, a point I5 miles east of Port-
land, while the other forms a junction
th the same noble stream at Hood
River stntion, on the lne of the O. B. &
N. Co,, #1 miles further east. This deep
canyoen, intervening between the lake and
Aot Hood, efectively protects this
source of supply for Portland's water
from the discolored streams which rush
from under the great glaclers surrouml-
ing that lofty peak. Evidence of this
o te protection of Bull Run lake from
glacial water is seen In the vast guanti-
ties of scorin and sand which, ground
from the rocks of the mountzin by the
moving glaciers, are carried down every
seasan by the swift waters of the Samdy
and Hood rivers, while the waters of Bull
Run river, ever*during the periods of the
greatest freshets, are alwsys of a crystal
clearness. The lake, too, from which Bull
Run river takes its source is really a

reat spring, which 2erves as a vust res-
ervoir, almost complately regulating the
supply of water poured Into the river,
thus insuring a constant and compara-
tively even supply to the stream.

Frank T. Dodge, the clerk of the
r committes, has given the most
;-Alln taking efforts to a careful study of
the Bull Run river and the lake from
which It Is supplied. This gentleman made
dlorations of the sntire Bull Run water-
hed In July, 1#8. He not only 100k com-
ety notes of elevations by the ald of

il barometers, bot he also sécured
photographle views of most of the inter-
esting peints included within the llrnltp of
s watershed. He @lfo mnade careful
notes of dlstances, of the courses of the
sireams fp thls 1-r-lnh‘lhhed and tracklesy
reglon, and thees ¥atd Bade been of infs-
tima Bl Filoe 85 the Inglnedsd In figuring
om, the lQDl.‘l‘“L‘lou of the Butl Run sy=-
tem. r

Bull ‘Run_luke, Is a ut jyires ‘mites in
Tengih, snd is_of“Np  average width of
three-fourths of a mile. It Is situated al
=vation of 3500 {feet nhove sea level.
bottom is of broken rock and boul-
without deposit of either earth or
gravel, and a0 clear are the waters that
'h!r bottom can be easily seen to depths
n: W feet or mote. The lake has no sur-
e Inlet or outlet
Is' low the lake i a deep, narrow ocan-
with roc! and precipitous sldes.
¢ head of this canyon, at the point of
ontact vwith the lake, Is completely filled
with enormous Mo of shattered ba-
i This forms o most effectus
% of the |ake. The dam
wo miles wide, and iz coverad
a growth of serub plne and laured

through the dam, which
ot elfective filter, The Bull
sidds In A number of large
which gush from the rocks at the
this natural dam, 50 feet below
| of the surface of the lake. The
ve of thesp springs, it has been
onstriated, 1= the lake itself, communicat-
ing between the Jake amd the springs be-
ing formesd by the passaseway under the
dam about! two miles long, From the
head of the Bull Run river the stream
riughes over a bed of solid rock, Thore are
sharp breals in this rocky bed at several
points ulong the course of the river, and
at one peint the waters make o perpen-
diewlar plunge of 110 fest, Betwesn the
sourse of 1he stream nod the headwor'is
of the Bull Run pipe line three principal
trfhuaties add thelr waters to the vol-
ur¥® 6 the parent stream. These tribu-
taries join Bull Run river at tances of
5 19 and 3 miles, respective bove the

stream past the headworks at
stages, a5 bhefore stated, Is=
ad at 65,600,000 gallons o doy
in river draing a watershed cov-
area of aboul 15 square miles
[ this wittershed is unfit for
[t i= a wild, precipitous

Kattiome

ceptible of cultivation, It s this which
ires m» freedom from contamination
e supply of Portlind's waler for do-
mextic purposes. Aoting on the report of
Mr. Dodge, application was made to the
pariment of the interlor for the with-
drawal ¢f the watershed of Bull Hun
river ns a national timber reserve. The
secretary of the interior appointed Mr. C.
H. Loomis special agent of the United
States land office to make an examina-
tlan of the tarritory comprising the Bull

Icu.uvl on a tract of

.mtr among Part lan:
for this work ex-
!} t no Chinese

| Loomiz at the latter’s réquist:

'u-\tﬁ: 3

TERETVOITS

rounis in the
vicinity are s« graded and ormamentad
with shrubbery. Both of these reservolrs

EESEEVOIR NO, 2, BOUNT TABOR—Proma abeteh by L Fease,

Run walershed and report thereon re-
carnding the advisabllity of the govern-
ment's making a timbeér rererve of ths
area. Mr. Loomis secursd the dats for
his report from Mr. Dodge, whose thor-
eugh exploration of that almost impene
trabie region had made him more fami
with its topogrsphy than any other per-
son who had been into the district before
that time. The following is from a re-
port mads by Mr. Dodge to Special Agent

“From the headworks of the water-sup-
y pi line, the whole expanss of coun-
rising away up to the mountain topa
a ruggzed wilderness, msurveved and
unknown. The only tralls are those of
elk, deer, ete. There i€ not a trace of civ-
zatien ia any direction, Game of all
n1'1.i§ abotnds, but I conld s=es no =igns
that even the Indians use It as a hunting
ground. The country is so rough that It
is Imposaible to get m horse Into it to pack
same ou The formation of the country
Is volenr great rilges of basaltic rock
cleft by deep canyons. There is.no possi-
Lility of the existence of coal or valuabie
metale. Hardly an acre of the entire
area Is Nt for grazing or for agricultural
| purposes."*
On July 17, 1882, President Harrison Is-
sued = proclamation withdrawing from
settiement 30 sguare miles of territory.
Thin reserve inclndes the entire water-
shed of the Bull Run river, and this act
of the national government will prevent
the territory Incloded within the water-
shed from being dennded af its timber,

throughout the ysar of the stream from
which Portland's water supply will always
be taken.

in the open trenches siong other portions
To bolt the jolnts mher
and solder them after they had been sub.
merged would requiné not oniy & complete
diving bell to protect the workman en-
gag=d on the job, but a coffer-dam coOv-
ering diving bell, diver and submerged
pipe would be 28 necossary as a locomo-
tive Is to a moving train of care

The difficulty of laying the.pipe under
the waters of the Willamette was not the
only obstacle the engincers of thiz work
had to overcome. Large ships are con-
stantly casting their anchors I Port-
Jand's harbor. spd during high winds and
fresheta 1o the river Lhese anchors some-
times drag a little. During the high
stages of the river In the rainy months,
sunken &rift freguenily strikes the
bottom of the stream with suffeclent fores
to threaten the destruction of any lron
pipe in its course, The principal main of
the water company ¢vossing the Willars.

A DERT OF GRATITUDE.
The Water (‘a.-Tl‘tM and Its Great
Serviee

ITHOUT making an unssemly
attempl o bestow pralse aim-
ply because laudation is called
for, it i= meet in closing this
article on & public work whieh
is of some Importance to every
ra=ident of Portland that some
fittls attention bs pald to the
gentlemen composing the com-
mittee under whose direction
this great work has been car-
ried 10 o most successful com-

In the work of the water committee
Fortland bas had the benefits of the serv.

2. ACROSS BULL RUN, 4 MILES RELOW HEAD WOBRKE—FPholo. by Towse,

ette must not only b= laid In such 3 man-
ner as to insure its bLelng hermetk
ust be ot & sufMiclent depih
hc.low the bed of the river that It can
injured by Honting darift,
u.\na‘an ar by dragging anchors er Ves-

fees of a body of representative publie-
The commitiee

ablest men and n prominent financiers

said in acknowi nt of tha gratuitous
this work has bern successinily
accomplished Iz a mest satisfactory rec-
ommendation of the contrast
charge of laying this plpe. The
contract for this work was aw
the Oregon Bridge Company. Th
is composed of
. Albert 8. HIN
Both Mr_ Franklin

( Each member hus
-11 oted time and :l'lu:"'ll““ﬂ to this work,
mmpulufl in dollars and cents, and it b
been this disinterested
from a sense of public
rectly responsible for the carly and econ-
lon of Portland's present
great water-works plant,

v read this nr:n-!-‘- willm'l:
1mpremn-'l with i
have charsclerize -.l m-
the ouur(- \\nri. of ¢

work performesd

ﬂ.cv arP munb. = of
vil Engines
e gradiante
of a prominent schox
1 years prior to their
Oregon Bridgs Compa
éengaged In the location and In
the construction of the Oregon HRailway
& "-d\'l"-‘l.lﬁn L& ompany and \or hern Pa-

:zml Um stipul
‘nmru-t» were ) nt
eits in the work were absolutely r—ro!»-"-
S0 severe were some of these stipula-
eservations which contractors
:, that 2ll materials used in
on of the Bull ¥
hmv not un]y met the requirements of the
contracts bt in mary cases they wers
much belter then the contracts sln-uL.
they should be that the engine
selves In charge of the work weré sur-
: results obtalned,
sonnel of the commiites haﬂ i
f-rr the reason th..t ttr‘nnt.n
to [.11_\\4:.[ combi

the I-’:L!'I“:bl of contract
for the Turther reason the

F‘P'ruar_\ raflroad (1
bulit u
of Franklin Riffle as ¢

. Ritlle an chief nss|
for 10
raollroad construct
quently for a num
rallread contractar. He Is well
¥ known in this community s

Villnmette and Columbiz
built under the direction of the Port of
Fortland commission
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THE SUBMERGED PIPE.

How the Great Maln Was Laid at the
Hotftom of the River. which
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ithe principal main o

be better appreclated afler a Hitle refle--
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e severnl joints of
over 300 feet long could not be faste
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the pipe o this ahallow section was nis-
cradie was dGiscarded and he portion of
pended and lowerad by means of ecrews
ay was dotte on the en=t bank.

While submerged pipes of pmnller dlam-

actos= the Willamette at Portiand have
been sucoesalully lail in different parts of
the world before this, this is the fGrst In-
pipe line of thin size has been
laMl in the bed of any strenm. The con-
summation of this great work marks the

sl It reflecis lasting oredit on the
gentlémen who had direct charge of sub~
merging this plpe,

The eradle and many cther appilancses
3 esting 1hiz submerged
pipe were af‘.er apecinl .L.‘*mu- made by
Albert 5. Riffle par-
Ucalasly fulla the hoenor of huaving made
the detail plens of all tha special appll-
naces tsesd In connection with this work.
Al the Individunl mimbers of the Oregon
¥y have devoted thelr en-
aftention (o prosscutl
¢, and they are all
in having guar-

¥ entitled to credi
ed the succeszful outcome of the une

ftude of the work of Inying this pipe,
that in each of the 1T
the pipe 455 pounds of lead were usedl
estimating on this work no expense was

re the permanency of ths pipe after it
, and the ity of Portland
to the troubls aml ex-
pipe after the
water hos once been turned into the prine

BULLEN BRIDGE

Iimpaortant Waork of This Company on
the Pipe Line Bridges.
most difficult gques-
nectsd with the con-
tlon of the Bull Run pipe
ns the one of transporta-
The roadds from Portland
to the headworks, wil‘.‘! the
#xception of the
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