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George @ Clarkg Pres. of the Boara of Trustees,
Bishop, California.
Dear Sir: - :
I wish to submit the following report on the graaing of street
an connections with a drainage system for the town of Fishop:--

The main purpose of graain. the streets of a town is to nave them
in such shape that all storm waters gathering on them ana all flood
water entering the town may be carriea off as quickly as possible.

Secondary to this the question of the looks of the streets sihould
be taken into consideration. With this in mind we have three taings
to consider in regard to each street. (Ist) That it shall have suf-
ficient fall for the gutters to carry all waters that may accumilate mn
ey (2na) That the grade snhall be as even as possible througn tae
entire lengtu of the street so that tue sicewalks, tops of curbs, ett,
may form straigut lines, Brakes in graaes may come at street crossig
witiout making a noticeabie aifference in appearences. (3ra) Taat
tie jraae shall come as near as possible to the present surface of tne
street, thus getting a minimum amount of labor in graulng and avoldllg
unsigitly cuts or fills in front' of existing buildings.

Refore taking up the streets in detail it is necessary to stuay
the drainage of the town as a wihole in order to aete¥mine tne amount
of flooa anc rain water to se hanaled and the vest way of distributing
it to prevent the flooding of any one steeet, Bishop lays between
two(2) natural channels, tiae South .Fork of Bisnop Creek on tae north
and the China Town Slougi on the south, forming tiae natural outlets’
for tue street darainage. The fall from west to east tarougnout tue
town is quite heavy, averaging about six tentis percent or thirty one
ana a half feet for tne mile, Nortlh and south the lana is quite flat
Bisnop Creek on the nortu being but little higher than the China
Slough on the south, The contour map sihows that this 1s oroken vy
a well aefineu riuge anu Swall running nearly east anu west. Tie riage
ge starts on tue nia grounc on waich tue Acadcmy 1S situatea anu runs
a2 little south of Acauemy place, crossing Main St. at the intersection
with Willow St., thence a little north of east to the east bouncary of
the town at the east end of May St. T.e swale starts in the fieid
north of Mr. Riggs house, follows nearly the entire lengtih of Third
St. to Main St. and thence northeast till it enters Bisuaop Creek,.

Tnis naturally aivides the town into turee arainage divisions. (Tst)
All soutih of Academy ana Willow Streets drains into Caina Slougg/rd
(¢ne) All petween Academy and Willow Streets ana Grove ana Fastxétreet
drains east to the east poundary of the town from which the water will
naturally fina its way into Bishop Creek. (3ra) Tae nortuwestern
part of town drains north-into Bishp Creek.

A1l floou waters enter tae town from tue west in tane old irriga-
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tion ditches and can be diverted by means of them.to tue aifferent
alvisions,

From these general considerations it is evident tnat we can drawk
tnhe following conclusions. (TIst) That in general t.ue water must pe
carriec .y the east ana west streets witih tneir heavy natural graae.
(2nd) That by small cuts or fills on tnem any change in the elevation
ofthe crossings with the nort. ana souti streets can pe met. (ora)
That the three arain-ge aivisions mast ve maintained by breaking the g
graaes on tie norti ana souti streets, (4tn) Toat waere ever it is
necessery to carry tiae water accumalating from several streets from om
east anu west street to anotiher 1t must be done at a point waere tue
grectest fall in the north and south street=s can ve secured.

For convenience 1 study ofthe necessary graues‘tnere nas been
prepareu tae followin, rou,u taocle of the capacity of jutters on tue
aifferent _rades. If the stream of waetr 1is eigiht inches aeep ana
two feet wiue with a smooth bottom we get for the daifferent graaes---

Grade Disecharge in feet per sec. In inches
0.3» .61 64
0.4n 1784 : 74
0.5 2 D86 82
0.6» 2.8 90
0.7 2.44 98
0.8» 2.68 103
0.9 2.97 111
I Om 2292 117

Another way to look at tne s me tain, woula be as follows,
On 0.3 graue a 3 incii obstruction will pack water 83 feet
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west Line St. west of tne intersection wita Hammona St. aas suf-
ficient fall to clear itself anu if it is built up , croes streets
will be opened which will need to be considered in estaolis.ing ,rade
on 1it, or this reason i1t will not pe taken into consiaerat..n,
The same applies to the west enu of Grove St. and Home St. in tae
nortawest part of town,
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‘ In taking up the individual streets we will follow the drainage ®
aivisions of Main Street ana show now the cross streets can be made to
it lfhem on Mearw St

Starting at the Bishop Creek channel, at a point two feet below
the bridge and raising on a .4» grade the line will follow practically
the present surface of the grouna to the base of the culvert at West
Street . A short fill south of this culvert will carry tie graae to
the south line of West Street, This line will carry tae gutters into
the ereek at about the present water level, as low as it woula be safe
to go. A fill,as at present,in t.e approach to the bric_e with deep
gutters wiil meet the briage level.

An even grade of .7¢ on West Street, from the level of tne fill
to the western ena of the street, will be practically the present sur-
face of tue _rouna except for a aistance of four hundred feet ammealat-
ely west of Main Street, wiich will have an average fill of about ,6ft.
This will carry all the drainage on West Street into the Creek.

Starting again at the proposed crown on tue south side of West
Street and going soutn on Main Street with a fall of .4% there will be
a cut of .5 feet at East Third, A very short cut on East Tnird Strek
will bring Z° out to the general grade of the street. East Third 8%,
1tself has a very even graae of .6% witn practically no changes from
its presert surface,

Grove Street will meet Main Street with a cut of .8 feet for a
aistance less than two uunareua feet. Tt again nhas a fairly even
natural grace of .79%. '

This leaves-the grades on the cross streets too slight to. arain.

To get a graue between these two <treets it woulu be necessary to start
with a foot cut at Hobson and Grove and carry it to tiue entire lengtn
of Grove Street. Tiuis woula be entirely too expensive unuer present
conuitions as well as anterferin, wita tne streets to tue souti.
The only way out of this 1s to put a crown in the center of eaci block
petween Grove ana WEst Streets, then the cross streets will arain each
way While this will look peculiar it will do for years to come, un-
less tie town grows very extensively in that airectuion.

The greatest objection to this 1s that the drainage water from
the upper part of Grove Street will have no way to reacn West ana
North Main Streets, This can Le remedied bv means of a ditch or aeep
ened gutter starting at grace on Grove and cutting tarough to West one
foot below grade, tience along West on a .4% graae for two hunarea ana
eightv feet where it will come out on graae agaln. This can be placed
on Fowler Street or better still on the unopened alley on tne block
just east of Fowler Street . Tt is almost necessary to ao t.as to pre
vent too great an accumulation of water on East Thira Street.
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As there is grade to spare between East Third Street ana tine nigh
grouna on Academy and Willow Streets at Main Street, we will leave
this division for later consideration ana take up the lower division
of Main Street next. ;

The present fall from Willow to New Hign Street is only one foot
in nine hundred or .TT%, The .4% grade line from Willow to Clark Sts
that will meet the cross streets and give the least work come as fol-
lows, 6 foot fill at Willow, .2 feet fill at Cbhurch, .7 fool ecut
at Line, I.3 feet cut at New Higynh, .9 foot fill at Clark Street,

West Line Street can bgt?iven an even graae from tne briage overk
tne Slougn to Main Stroet & proposeu cut witi a ,08s grade. Tnis
will make a short cut near Main Street and an average fill of .5 ft.
west of Warren Street. While this is consicerable work it will give
a good ary street and,as at present,the arainage can be turnea sout. m-
on Warren Street to the Slough and kept off of Main Street.

An even grace on Church Street from the present surface at Fowler
St. to the proposed fill at Main Street will pe.ow. This will re-
quire a fill from Main to Warren Sts, averaging .2 ft. anu the level-
ang of a raise in the midale of the next block. Fowler St. will have
a .38p grade to West Line St, anu Warren .48p, sufficient in eaci case
for the water that will gather on them.

An even grade on East Line St, from the proposed cut at Main to
East St. will pbe .58%, tue same as West Line St., ana willpe a cut
averaging about .8 ft, as far as Sneden St. and a siigut fill from
there on.

Clark St. is very low anu will nave to pe filled tarouugout for
gooq work. If it be given a .64» gradae to Sneden St. ana .4» from &
there on to the present surface at Clark Poulevara ¥he average fill
will be about one foot. Sneden St., will have a graae of .49 between
the proposed grades on East Line ana Clark Sts. ana Clark Boulevara :
a 4%, In each case tiere will be a ricge to cut down to get the
required grade,

This leaves New High St. in the worst position of any street in
town, It will have a grade of .59% but will be an average cut of .7
ft. throughout, There is no way to avoid this without making in-
creased work some where else that will more than offset it. Wihile
there will be a good deal of work in this part of town, the cuts ana
fills average up well and the dirt will only have to be moved a snort
aistance,.

Returning to tue central aivision of Main St., there will be a
groue of .99 from the proposed fill at Willow St. to the proposed cut
at East Third St. meeting Acauemy St, wita a fill of .3 ft., May St fi
£ill .8 ft., Third St. fill .2 ft, Third St. forms the natural arain
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age on the west siae. By dreakin, tue graue on a fill of i L.
at the intersection of Warren the lower part will nave a grade of 4w
ana the upper part .86%, This will give a small fill along most of
1t and a cut at the intersection witn Fowler St.  Thils 1s necessary b
to meet the intersecting streets gaving Fowler St. a grade of .37~ fram! .
Grove St, Hammond St. .4T® ana Warren .4op Ff

Academy St. will also have to break graue at Warren St. to avoid’
an extensive fill, It can have a grade of .72 on tane west siae of
warren St. and .44% on the east side. TFowler will then Lave a gradae
.58k to Caurch by cutting tuarougn the present ricge ana.68m to Thira
s A Hammond will have .73% to Third St. ana xX¥gxkm WarrenSt., .77,
Warren between Academy and Churca Sts. is too flat for any graae ana
will have to be crowned in the center of the block and diviaed, AS
tnas will always be a back street it will not be noticeable.

Willow St. if given an even grade would be too near tuae saie
elevation as May St. unless extensive fills were made, By starting
at tie proposeu graue on .iadn St. a .66p grace will meet tae present
surface at Hign St. giving an average f£111 of one ft. .88pgrace from
High St. to East St., would about meet tine pres:nt surface.

May St. on an even .6k graae from the proposea f£i1ll at Main St
will require an average fill of .4 ft . to Bush St. ana tne remainuaer
can pbe left untouched.

This will leave Rose St. with a .5% graae from Willow St. to East
Thira St., starting with a one ft. £i11 on Willow St. and meeting East
Thirce at the present surface.

High St. will have a .36% grade from Willow to May Sts. ana .48 £
from there to East Third with a very slight Till.

Fast St. will crown at May St. having a .55% grade to East Thire
anda.5» to Willow St, The block between East Line ana Willow Sts. is
too flat to grace through but it can be danoped into tue natural swale
by gradilng eaci way. To do this we will nave to count on an alley
pbeir,, openeu east ana west throu,u tue block. The only other way out
of it woula be to fill the east ena of Willow St. to give a graae eaci
way from it. If it is founu necessary at some future t ime, tnis chang#
ge can be maae witn out interfering witn any of the other streets.

The east ends of East Line and Clark Stg. with Sihort ana Second
Stg. present a hard problem as they are at present , By cutting Clark
St. tarough from Clark Boulevard on a 4% graae Second and Short Sts.m
woula have a graae of .5  Anotuer way would be to crown all taree in
the centers of tue blocks ana get a araliage from tne lower enc of
Clark Boulevarda to the Slougn. Tais would not louk near as well but
would earry any water that migat accumulate on them. fuilaing up tugs
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part of town will probably bring in other factors to consider.

The grade lines necessary to give tais qystemag; indicated on the
accompanving Profile Sheets with the present street surfaces. The
present surface of Main St. was aeterminea by elevations taken every X
fifty feet ana give exactly tihe amount of cut ana fill in tuae center
of the street, On East ana West Line Sts. tne elevations were taken
every hundred feet. Tne rest of the streets were taken only at tue
intersections, There are undoubtealy a nu mber of minor ueppessSions
ana elevations on taem that are not shown on tiae profile map but taey
only become a matter of leveling tne streets between the intersections

This system is designeu to give the best results for the least ex
venditure of money. Unquestionavly a large growtia in tue outlying
portions of tue town woula necessitate changes in tnose parts but tais
can ue aone at any time witanout effectiny in any way tue work alreauy
aone in the central part,. If the work on Main St. is taken up it
will be necessary to do work as follows on tne cross streetsto prevent
leaving them in worse shape than they are at present.

West St. filled for 400 ft to grade.

East Third St. ecuf fTor 100 Tt to grade.

Grove S8St. cut for 100 ft. to grade,.

Third 8t. filled to Warren to grade and for I00 ft., furthner to

meet the grade of tne upper end.

May St. filled sufficiently to give even drop to its present

surface.

Academy filled as far as Warren to grade.

Nillow St. filled to drop to present sarface.

Churech filled to Warren to grace.

West Line cut to Warren to graae.

East Line bencihed up to present surface.

New Hi_u bencihed up to present surface.

Clark filleu to arop to.present surface.

In grading taus far there will be dirt to spare whica can be used
on Clark St. and West Line Sts., as wellas around the Court-house and
on the unorenea street norta of it whici we understana will neea to oe
usea sSeon., : 8

If in tae future this plan is kept in mi d on all street work ana
whenever a hole needs filling, it is aone witu airt from the nearest
place above graae, must of the town will graaually work into the graas
without much attention. The cut on East Line ana New Higu Sts. ana
tne fills on West Line and Clark Sts. will be good si”ed jobDS. In
two places we will have a cut of almost two feet below the present
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gutters, Main St. in front of BEell's Saloon anu East Line St. in front
of Yandells. It is probable that tnese will necessitate the lowering
oftihe /evtterals from the water mains and possibly the main itself,
adding considerable to tie cost of gradin, at these points.

There are alternate prorositions on Main and East nine S's. taat
are worth taking into consiaerat ion. We can break the grade on Main
St. at the intersection wita West Line St, and raise on a .4p graae to
tihe present surface near tie center of tune block and fall on a much
steeper _;rade to Clark St. Tais woulw necessitate carryan; all tae
arainage colleetin, at tuis point, on to East Line St. anu a muecin
further distance tihrougu town, East Line would have to be lowerea
to get a culvert grade. Tt again coyld be carried out on a .4» grade
for a ways and then aropped to meet the proposed grade at East St,
Thnese changes would not affect the graaes of any other streets,

The only point in favor of these changes is tne one of expense
The cuts on Main St. would be very much less ana that on East Line St.
made more even, Against it is the increased arainage to be carriea
on East Line St. and the very important one of looks. These are the
two princiral streets of the town and the noliow at tine main corner
would be noticeable from every direction. Breaking the grade in tog
way in the middle of the block on Main St. will not only show on tae
street but in the sidewalks, curbs, and builaings. We certainly
think thatthe aifference in appearence gainea oy using the deep cut
will offset the expense in tae end.

Respect ively submittca,

Jan .28, 19
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ESTIMATED COST OF GRADING AND CURE ON MAIN STREET

#ilid Cut
p1ll at Clarke St ena, 80 ft roaa way 218 vyas.
Cut to Line, 80 ft road way 1526 vds.
Cut to Chureh 86., 80 ft road way . 192
#2111 to Taira St. %0 ft., @oau way 456
Cut-to Grove St. 1838
P11l to wath in 200 ft of bridge 200
F11l o¥ KXE¥EXSKX West St 43P
Cut on Grove St. 40
Cut on East Third 5t . 30
Fill on Thirg 8¢. 240
Fiil on May St. 30
F11] on Acauemy St, 200 yas
k111 on Willow St : S0
Fill on Chureh Bt. 60
Cut on East Line St. 30
Cut on west Line St. 30
Cut on New Hiih St. : 60
F111 on Clarke St, 200
Total 2056 2121
2121 yas. cut and placea in fills at 20 cts per wyd. $0%0.20
work wath grader %150.00
I0 culverts at § 50 eaci ; 300.00
4480 ft of stone curb at 20 cts., per ft. 896 .00
Setting Street and curb grade stakes 20.00
Total $1926.20

Per front foot of property .428
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