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' a ,  . 

I aubait t h e  fol loming r epo r t ,  p l ~ n e ,  es t imates  , 
and b i l l s  of material f o r  t h e  E ~ t e n s i o n  of York orr t h e  GwAe;do 

Projecten . , 

I I....... \.:.: ...:.:.:.; ...... ......... i .............. ...... ...... Pueblo 

Colo~aBo. 

f o l l o ~ i n g : -  6 flumes 2116 3 c u l ~ ~ 2 r . t ; ~  t o  ewe % r ths crci:::: 

drainnge; . 2 b r i d g e s  end 6 s m s i 3 .  S f f  tu rnou t s  o r  CFst.riBu",rp 

and b i l l s  of material f o r  t h e  fl E ~ t e n s i o n  of ~ o r k  orr t h e  GarAe;do 

Projecten . , 

The present s y s t e m  cone i s t e  of the ,  . .d ivers ion  x o r k e  

Colo~aBo. 

The structures on t h e  lntt??: Litc?, l ine  err,brzce t h e  

6 flumes 2116 3 c u l ~ ~ 2 r . t ; ~  t o  ewe % r ths crci:::: 

drainnge; . 2 b r i d g e s  end 6 s m s i 3 .  S f f  tu rnou t s  o r  dFst.riBu",rp 

o u t l e t s  tubss, f o ~  t h e  u s e  of the I r ~ c ? . i ~ n s .  Zeoides -:hi! & o = ~  ' .  

t h e r e  i~ a smell. reservoir ,,:nA soale n,ore outlott.3 belonging to 

. . ,,, w 
J e  J, L o  Ikbijell ?TI< ueeii by i~irl. ir; iil.rir~tir;c - his c\,qi i252se 

. . . . .  



Report, p l a n s ,  e t c ,  ............ ,;:<syyfi:;: .. .....: !.:.: Exxeneiori of z-ork- 
Ganado Project. 

A proposed extension hae becn surveyed from t h e ,  e'nd of 
, . 

the . . present d i t c h  on the  aouth side of t h e  valley. This  survey . . . . . .  

hae been carried f o r  about three and one-half miles fur ther  down 

the valley, Tle f i r s t  mile and a h a l f  of t h e  propoeed e$ension 

would oover about 860 acree t h e  next two iniles about .NO to 

500 scree in addition to the above. .. 7 . . . . . .  , .._ j .  . . .  , % . .  < .' ' 
. . 

.,, '..':. , . ' .  . ~.A.:.- From :the . . , prof i l e  of t h e  above s -~v&~: , j , $e~  . . . .  . . . . . . .  ext eneion .. . . . . . . . . . . .  . , ' 

: . ;  ?,, ; . . , ; . , " , . .  ; ! : >... . . c ,  .. .$ . .  ;. . .  .: :.:, !!>. :.*,., ,';: I I . - ,: ,' . , .. . .,. . . . .  ; ..J ?,+. 1. .+;. .,?. . . .  
; ; is .  ,<...+.w','i> + . . . . . . . . . .  : .;.: . . , . ',.(.;'..'- .,3;. . , . :. i ' ! , '  . ' 

:.wbu&d, . :,. . \  . . . . . . .  involbe . the';exc&pi&'of about "18,000 'cubic y a r d e  &d 
P 

require the following structures:- One 60 Ft.  flume; 'one 32 ft. 

flume; two 10 f%.  drops; t v o  2 f t .  drops; one chute t o  drop t h e  

(* . 
water zbout 23 f e e t ;  two e ing ie  b a r e l  c u l v e r t s ;  two double 

barrel c u l v e r t s  end one t r i p l e  barrel c u l v e r t .  EesilLee the  
................ 
:<;::kt:(;: . . , . above, eorne t u r n o u t s  o r  l a t e r a l  headinge vi-ould ba requir8.d. .; :; :, . . . , . . :  , 

I . , i .  
. . ~. . . . .  

rn - repairs t o  t:?e present  eyatem. Ails xosk ti? be ;!one will be 

discus~leci un;lus t h e  f 01.' oxing heads: 

Storage D m  

P r o t e c t i o n  f ~ i m  f l o o d e  i n  t h e  2 i o  Pueblo 





reservoir eroded t h e  upstrem f i l l  leaving it x i t h  a &lope 

e \ of from 7 t o  t o  9 t o 1  below t h e  i o a t e ~  l i n e  mi5 ~ 4 t h  v a A i c a l  
(. \ 

c a v i n ~  banks above. Twelve f e e t  of ~ r e t e r  ]yere s t o r e d  in t h e  

r e s e r v o i r  l ~ ~ t  it:int er--rbout 19CO acre f e e t  . 
- 7- 

The proposed work c o n t e r ~ p l a t e s  r a i s i n g  the  fill t o  

. . . ... " A "  f o r  d e t a i l s )  . . . . , . . . .:.:.:.:.:.:.:. . . . . . . . . ..... 
he igh t  i n  poundin2 ~ S o u t  3620 acre f e e t .  The t o p  of  t h e  f i l l  

at th2 21 f o o t  he ight  ~ y i 2 . l  be c i 6 e  enough t o  ra ise  t h e  babks 
, 



r e s e r v o i r  full, %he p o e a i b i l i t y  of the  Zm ever being overbopped, 

i s  remote. I3ut t o  provicle qy. ins t  ouch z contingency, a spill- 

vay o r  vaatetvay n o t c h  will be l z f t  z s  shonr, on t h e  p r c f i l e ~  

This gap will be vhere the fill i a  low a d  xIl.1 ale0 b e  provided 

with 2 f la i .k ing  d i k e  t o  ~i .ev-sr ; t  m y  e:capirig miter f ron  f l o ~ i ~ g  

d o m  t h e  t o e  of t h e  f i l l .  It r::i:.? be riprappeti, A lone; COE- 

t i n u e d  outflow would cut  tki~ no tch  bsck, but even t h i s  i s  much 

more deoirable  t h a n  h ~ v i n g  t h e  fill overto2>ed,  Any o t h e r  ~ p i i l -  

m y  o u t l e t  involves z. l a r p  mount of excevatic!n znS i t  i=. Gcubt- 

f u l  if. t h e  s p i l l . ~ n y  v~i1.l 5vbr. 5s  ~ e e c i e b .  

Since t h e  r a t e r  hss b r x  s to red  in t h e  lake, it  19 only 

p o s s i b l e  t o  bozxw t h e  S i r t  fyom oris ; i c e  on - $he dam, There  is 

a sandy l a y e r  5t?lo:v t'r.~? t o p  e o i l ,  i ~ h i c i i  i a .  hezvy edobe,  The 

borrow pi tu  Eos the r t ~ i u i n : ~  :he f i l l  \cil.l k kept  at some 
4 

Ciotance ?:om :.hi: cl2.n) :ni t is - , , 1 , expceail. , . , . .  . . . I . . , . , . . . . .  .' . . . . . . . . . . . . 

. . 
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. . .  be yomi t hoa&'now on hand .,, 

. . .  . . . . . .  . ',< , - . . ,'.. 
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&ry; . . . .  :TheQhb,er; . . ( . . > .  . fort he';,.^ . , . .  . . . .  ,.Y. . 
. . 

. . 
. . . ., '9 . :, %.' . 

. . 

&h t o ,  the ou t i e t  tower ,  is o h  hand':'. 

or rill be old stuff t h a t  he9 bsen used fo r  formd, e tc .  

The only m r k  done here since res-ming operz t  ions he8 

been the; raising of t h e  fill znd t he  r iprapping of  t h e  slope. 

The croes-section on P l a t e  " A n  shows t h i s  first l i f t  i n  t h e  

. raising of .the dam. 

SUPPLY -- DITSFI 

The ex t reorc i ina~y  f lood o f  July 3Gth, 1916, 

h2s been repor ted  previouely . Thic  f2.ooci overtoppec the 

headgat e af. a f t  e w a r d e  ~ a e h e c ~  exay " u h s  f i l l s  on t he  upper 

xa te r  c a r i e d  by t h e  lattu,r wze s u f f i c i e r l t  t o  r a i c e  t h e  reaer- 

vo.:r level  one f o o t  i n  t h r e e  hoilrs. 'il: ie i s  abc-it equive. lent  

c a r r i e d  from K C  t o  963 secon2 f i .zt of ;w.t 3r. 



is'rizct i n g  d i t ch  2-8 comr~ent @& -ugon above. 

Another sluice gete shoulZ  bs provideC zt z b c ~ t  

Stat ion 6. Thaee e t r u c t u r e e  sill fo l lcYi  the p1a.n~ given on 

Pla te  "Cn. A l l  thr-:z xi11 h w e  t h e  24" gate lifts connected 

s i t h  t h e  24" cor:rugateC culvezb'~e f o ~  o u t l e t  tubee, 

3 w c n r y  and not concrete i s  cor~templatecl i n  ihece 





Sesor t ,  p l z n o ,  d t c  

excellent mer121er is abundan'c. Pluoh rock can in moet  ~ l a c s s  

1 
mortar, e tc .  

I The 24" tu rnoc t s  rill each require 11 cubic y a r i ~  of Masonry 
I 

. . . . .  ............... 
.:.:*:.:4:,:4:,;. ................. ...... . . . . itbcut 9 cubic y a d e  of  mz?,sonry 2nd & b a t  2 cub?.c yzrds of d r y  

ne l i .  ( 3ee P l ~ t e  W v  f o r  C e t ~ i l s  o f  propesed s l u i c e  gate@) 

The es t i rns ted  cost of t h e  - m r k  on "cis supply d i t c h  is: 

Fiepairs rnac?e neceseary by thu  f loocl: 

1 X C  cu. y a d e  excavation C? 35# $420.00 
55 !I If Riprap 11 I..% 42. CO 

Total $462 .90 



i iop~r t  , p1e.n~ e t c  . 
......... ....... :.:,;.:.:.:' 3x3 en6 i o n  Xcrk 

...........I. !+ 
. Ganaclo Projec t  . 

(' 

It. i e  believed theOe e n d .  aimilcsr r epa i r s  made neceaaary 
R' 

by t h e  flood are p rope r ly  s i t q  against t hs maintenance a d  I 
< 
m 
V) 

operation ins tead  of against the Extension of Kork. If 
I 

The t o t a l  eetimated cost for this f e a t u r e  then i s  
' . 

. $923.00,. ',. < 

. . . . 
< . '.+! . . .  . -- . . . . . . . . . . . .  ._ .: . . . %., . . .  1 l e t z r k a i e  m d  suppl ies  neeBed, I .  ' I . .  . . . . . . I . .  

, . .  .d. , . . . . . . . . .  . . .  . . . . . .  ., t . , .  , ' .  . . . . . . . .  ., . . . .  . . . . . . . . . .  ................. ,p:. ':. . . . . : : :  . . , " ........\..... :,'..! . ft's. rith : stems : 8,ift . . l o n g a d  fitted . t o  ?.ke . fi: , , , .: .................... . . . . .  .. ,. .................. . . ...... ' .  . . . . . .  . ./. : , . . . . . . . .  . . .. , . ' . . '. , connected' t o  t h e  24" coxuga ted  culverts. . . .  

2 pieces  of 24" cu'rugated Ingot  Iron C ~ l v 2 r t  each ltjt long 

made o f  16 gauge metal. 1 

60 ~ticlrzl cement. 

Rock, S a d ,  a t c .  xi13 be procure& in t;ht vic2niJ;y. 



..... ......; .....: 
::.::::::::::::i:::; ................. R3p-t rt , p 1 ens , e t c . . . 

: .  Extension of Tork  
Ganah Pro3 eut 

(- 

I 
< 

rI . m - V) 
* ,  ,? 

P l a t e  "In eehdsa the ex ie t ing  con$itiona and 

the  proposed e l t e ra t iona  t o  t h e  d i v e r s i o n  v o ~ k s .  -The f l o o d  

: .:-L. of July 30th p i l e d  up on the  west or keadgate side ~tubrnerging 
. ,  I .  . I . . 

. . , .  . , 

. . . . .  ..... the  l a t t e r  and was just on  t h e  verge .of o+erfldwing the or%%'. ... ' . : .  , . .  ,.. . .,,,: . , . . ,- . . .. , . . . .  . , .. . &.,.;...;....;.:.... . :,* !.< ,,: .:2. c;;,,: :.~. 
&;.. &.:.;*'.< 2 ?:::$: 

. . . . . . . . . . . . . . . . . . . . . . . .  .: : .::, . , : . .......... ?':,-,, :; ,'::,-:-,. ':.; .. . " . : : , ' . - . .  . , . :':, b f .  
' . \ . . 

', . . . a  

. . 
. . . . . d m .  T.he &ff e ' c t ~ $ ~ ' ' w i ~ t h  'of % h a  nay opening ! i$not;:'*+er ; ' .  . , . - -  ,- . 

I .  

80 fee t .  The main depth oi wster was nine feet or more during 
I 

t h i e  flood, the cross s e c t i o n a l  area being ttbout 720 Qquare 

It rnsy be adi';eci here t h z t  running the weir o b l i c p e l y  

t o  t h e  directi6n of the  flow does not i r i c r e a ~ e  t h e  e f f e c t i v e  , , . .. , .. . . 

l e n c t h  of t h e  weir. 

The preoent  d i rn~na ions  cf t h e  sp i l lxay  opening 

proved e n t i r e l y  .inadequate f o r  t h e  flood i n  quest ion. 







.. ;... ........ Report, plane , . e t o .  ::::;:2::::;: , ............. . .  Extension of 3ork. 
Canado Pro jet$ 

,/-- 
The wings of the  headgate da not fo l low the old 

alignment, but flare out so as not to choke t he  flog fo1lo'~ir- 

i ng  about t h e  l ine  GD-E. The walls t o  be ra!,aed four f e e t  
. . 

o n  this . ,. side all to be xeinforceri & indicated, At,  gressnt 
- . . . .. 

. . t h e  only. reinforbeinent i a  in the f l o o r  slab OX the  operating 

. .. . . . . . 
, . 1 

The uae of r e i n f o f ~ e ~  concrete here 13 thought desirable 

in spite of i t 8  high cost a d  the difficulty of procuring suit- 
I 

able aggragcte.  A l l  ;~a11s t o  be a c h o r e 6  to t he  rmk qith 
( .  

domels ss  sh0 .m and connected t o  the 01:: zork :;it11 anchor bclta 

.#....+.... through t h e  016 walls. '. .I.'..... ...... . . . . , .  

I The estimatee cost of this feature follovs:  



Eidening fill and e x t  e n d i q  
dike at  Dm 2800 cu. yards 335@ 980.00 - 
Riprapping upper face of D m 1  
253 eq. yard8 S 40$ 1 ~ o , O C ) - - -  1 98G.00 

Estimated coat  of work . .-:u.# *.. :$ 3,340.00 
, ~. ., , 

Hnter i s le  299 eug~lies necde?, f o r  t h e  ?.hove. 

499 sacks ceuent 
2400 lineal f e s t  or 2500$ 5/Sv round iron f o r  re inf ;?rc ing hzra 

Aoxels , anchor bi>lt $ , <ri f t  p ins ,  e tc .  

..I r .  

2 5 1 n ,  bui~alng a driv  orme, ? la  
fraiiz, g a t e c ,  e t c .  



This cont emplct es moving t h e  h e d g a $ e s  back cbout 

80 fset  , extending the  eaet  side wall down stream, etrenghtening 
\ A 

but not r a i s i n g  t h e  dam, pl'anking t h e  q p e r  face of t h e  same, 

extending t h e  .dike t o  t h e  s a e t  and r epa i r ing  the  dotmetre2im , toe 

o f  t h e  dam ao' i n  t h e  p rev ious  plan. 
..... :. . 6 

. . 1 % .  

I : . . :  . . . . . . . .  . , . . 
' .The rock ledge i s  ~ p p a r e n t l y  an i c o l a t e d  mass- of : , .  - 

. . . . .  . . . . .  . . 
. . . . .  ..........I .,.. 

...a ..... I .. ... , '. < . - .. . :  \ I .  . . . .  ,';;:.:I;,*<,, ,'<>.t, .%. ,,;, *.. 7". 

g ~ ~ ~ + . , . . i ; : , ~ + ~ ~ ~ ; ~ . ' : ' . , :  rock:::;md dies.; dot ,e$tend hy, hoe th redt, of .d,he:pr,esent.. ..: _ ......... : ,  . . . . . . .  . .  ..,. . . .  . . . . 
, 3 .  

s l u i c e  ga te  which i s  behind the*  present  headgates. Therefore 

t h e  ning mi3.1s.muet be l o n g e r  i f  the  gzhes  ere mov.ed Sack t o  

c prevent  any flood8 from e v e r  c u t t i n g  e rounk behinrl the gete 

s t r u c t u r e .  These galls ~:iit_ be 9 f e e t  h i g h  12 i a c h e ~  on t o p  

............ ...... end 24 inches on t he  bottom. They - a i l 1  bz zs inforced  a d  ............ 
I' a c h o r e d  r i t h  d o r e 1 9  t h e  eeme e.s t h e  h i s h e r  nalla ahovrn on t h e  

:> 1 ?.r* . 
. . . . . . .  ..... 

;i$::;!:::: ...... ..,.. ..... The hea.L:??,?,t 3 s t r u c t u r e  t o  b z  grscticr.llly sirrril::..r t=, $he 

p resen t  oa* bu t r r i2 fc j - c&.  

The ae t i i xa t e  f o r  t h i s  p l3n is 2,fi f 0 1 1 3 ~ ~ :  

43 cu. yards conc rz t e  0 2.5.09 @OO. 30 

52 cu. yar<m concrete  15.X 753, OC 
... sirenking o l d  headzat ea 



The materials and s u - ~ p l i e e  nae6ed w i l l  not be 

changed except 600 aacke of cement will be needed instead- 







%port ,  p l a s ,  e t c .  
Ext enaioq of :':ork. 
Ganado Pro'ject 

up t o  grade, t h e  rnem5ers etrenghtened, t h e  connection8 ' t ightened - 
and put  i n  t o  shape genzra l ly ,  --. 

Only mbnor r e p a i r e  are considered neceasary t o  Flume No.4 

as t h e  storm w a t e r  d ive r s ion ,  sp i l lway and sluicenay should . . lesaen 
..:a . . .A: ,,, ,- '. , . , , ; 

. . . . . . .  _ _  . . ' I  . $"?::.: :::..:~.:;;,, .jxt . ;;,~.: . i ;- ,< . ., , , . .  . . .  . . . . .  1 , : , , ;  and danger of this flume b a i n g  damaged. . '.: '. j ~y~J~;.-;; ;-;i8,,:-.. ?: ,  
I 

Repairs t o  F l u ~ ~ e  Co. S  ill b.j 2iscusoed under a separate 

E e t  irnste6 coet of  t h e  Alterations : 

I t e ~  inlets and o u t l e t 8  t o  Flume 1,2,6 
Excavation, backfill 250 cu. yards O 40$ 
36 cu. ys-rcts meeonry 7.50 
120 f t .  new m e t a l l i c  r a t e m a y  

Lumber far s t r ingers  and rep~t i r s  t o  t r u s e e s ,  e t c .  

2500 f t  . B.M. 5e l ivcred  @ 4G.QG 
Bolts, nuts, e t c .  
Lsbor on replace~rtent s and. r e p a i r e  

T o t a l  



Reporte ,  . p lans ,  e to .  
.'.:.;.>+;.'.'.' ' ' ,;:!:?:::!;?y<i:;;. 

Ext eneion. Kork 
...... 

. . ! . . . . . . . .   ana ado 'Pro j eat  



I borrow p i t a  will have a fa11 of a t  l e s e t  on6 pe rcen t .  Bjr t h i e  , v 

means t h e  m t e j :  i ~ i l l  cu t  back from the o u t l e t s  cf the &%vers ion  

an3 snlari;a the c a r r y i n g  cai2zcity of  the d i v e r s i o n  as tinlea goes 

on. 

It i s  ea t i rnz tz6  t h e  average excava t iob  vi1.l be zbout 1-1/2 

cubi6 y a r d s  per l i n e a l  foot, of dike. About 12D0 f e e t  of such 

d i k e  a re  r equ i r ed  neur?lume 3; X 3  nea r  Flurne 4, : a d  about 

1293 n e a r  F l w t !  5, 

The t o t a l  yardage :sill t h e n  be zbout  35GG 2nd t h e  ea t imat -  

e d  c o s t  sb0u.t f j l , lSrJ .~O.  Xo m a t e r i d e  o r  s u p ~ l i z s  &re necesecry 

f o r  t h i  a ~vork . 
These . t i v s r z i c n z ,  :,::bile e x p e n ~ i v e ,  :ire one o f  t he  rrioat . 

. . . . .  : ,  
i .  j I.*. '..' , a ; .  ,# : ', . . / . .  . 

, ! 1 :.+. :: ,, 

: ! , i': ;::' 
..,.. 

I , .  . . 
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. . 
i-L~poris, p la~ ie ,  e tc .  
Exteneion of Y;oxk. 

. '  . . .  Ganado Pro j c o t  
. 

1 

I c , 

tection work are shown on P la te  nD1l. Rere  t h e  nhole force of 
I 

1 , ' t h e  'arroyo 56: di rec ted  against the bsnt. The 12- t te r  hae 
$ 

< 

i been eroded un t i l  t h e  benk i e  nom cloc,e t o  t h e  d i t ch  l i n e .  f 
!. . . . . . . . . . . . . . .  .d.'.'.'.'.'. '.> , .. , 

. . 
. . _ .. : ' . 

, , ; , + ...;q -v:::,... . . .  . ~ : : , , , ~ t , ; i ~ < ~ . ~ . n o t . : . ~ ~ t  , ,: :. ... .: .... .:..12.,.'c . . . . . .  icab3.e ,@ : move ..,,$he': bitch:.back from: t heaa r ioyo .  : . . . . . .  -.: ;... .. . . . . . . . .  . . ' I . .  
I, , . , :.>.:~,., , . ; : . ;, .,. ' . : . ' . : " . . . .  

ao  t h a  l ins  f o l ? s c e  t h e  bese of  a high s t e e r  rreee. 

The d i t c h  hsre  is i n  a ver iegzted  &hale ~ . n d  hardpan, 

fornetion, The e r o s i o n  of t h e  ,wroyo mi6 t h e  soak ing  from t h e  
w &r 

in the  d i t c h  causes t h e  a l i p  332 s l i d e 6  ohom.  

As the  ar royo bed here ie f u l l  of aanc2etone fragniente 

l a g e  md small, it i s  h a r d l y  feasible to drive  piling f o r  t h e  

p r o t e c t i o n  xark. ' The rock md brush mat t re s~  seenis t h e  

~01ut ion. 

Vertical poet8 will 3 s  d r i v e n  into t h e  arroyo a s  fer 

L a8 pc3sibl.e then  tits brash and rook Fnternc~ven :..Kong t h e s e  poet@,  

t h e   hole t o  ?x bcurd toge the r  ,-iith bariisG -;.ire . A f t  erwerds 

4 
I 

tli Bnc ill :7i: 3pe p l ~ c e d  r.6 i r i ( i i c~ t e ( i .  
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" : :  Gahado P r o j e c t  

. . . .  . . I  .. . , . ;;:,; ..- .... . . . .  .. l . . t . .  . , . . . , . . , :: ; .  . :  '.' " 
: .; ' :. J . ; . , ' ,  . i n  queet ion .  . . I  ... a :  I 

, . '  . .  . . 
. . . .  . . . . . . . . . . .  . . .  

1 
I .  

8 

1:. ' . ;,, . ) '  . ' , 
Some nnrt of  protec t iod '  i e  nesdeci but it i a  t ~ ; 6 i i g h t  ' .  .': 

. , .  

beat not  t o  heve t h e  f e n d e r  c r i b  touch t h e  p i e r s  leet  the 

s h o c k  of impact be trwernit ted  . : t o ,  t h e  l a t t e r . . ,  :, T h O  .p,r:opo.akd -: ',  . ,..,:. 
. . , . . . . . . . . .  . .. , . 8 .  . . ' I .  . . . . . . .  . . . . . .  . . . . . .  .. . ... . .  - .. '...' .,,!';.; .I_<. .._ ,.. ._._I/ $. 

; ,,. ...:. ;:;.*;.:, 2 .;.. . . . . .  ... . .  . . .  < _ '  : . .  
.!:. , <..,.. ..;&!*.' ' ..: < . A '  , a ,  

- ... b..  .,;;,.(. ,. /.:::- ; ,.-. :. .: :! ,. . 

arrcmpxftent  w i l l  be found on P l a t e  

The foot ing  of t he  p i e r s  i s  thcught  t o  b e  ~oraevhat 

unuafe. The shele on which the  p i e r  i s  frunried cou l e  c a r r y  a 

m w h  g r e r t e r   eight than borne  now, but e ros ion  ehould be 

If  poeeib le .  It i s  p r o p o ~ e d  t o  enc i rc ie  t h e  

p r e ~ e n t  6 o o t i n g  r i t h  a concrs te  co:l:qxr a8 s h o m ,  thia c o l l a r  

t o  ex t end  at l e a e t  t h r : * ~  f e s t  beic!:. t h e  present  bo* tom o f  

t h e  f p d t i n g .  T h i s  c o l k r  i s  n o t  clesigned t o  carry ariy xeight  

but   imply to prevent  Knilermining. 

Th: r u m r k s  F P  t o  She g t r i n ~ e r s  i n  Flurr,ee Xo, 1 ~ n d  2 - 

a:-:>iy t o  F l u e  l?o. 3.  It i s  propost.:l t o  aubkctitute i a r g e r  

stringers 2e in the Pofrner case, t:ns2 23ii ??is kne-; b r . 5 ~ 2 ~ .  









%ports,  pleni:,  e t c .  
Extension of ';:oyl= 
Qmado Pro jec t  

Thie wave baoks up i n t o  the  flume e n d  over t h e  s ide6  o f  the 
( .  

waterway endangering t h e  s t ruc tu re .  It is propose6 Lo buiuilb 

a maeonry con t inua t ion  t o  t h e  box t o  prevent m s h i n g  t h e  

Dry wall upper end t r u s s  
30 Cu. yerde @ $ 2 . 5 ~  

Concrete c o l l a r  at Lol~er  p i e r  Footing 
Q 15.CG 20 cu.  yarcie 

Fehder c r i b  at lower p i e r s  
SO l ogs  
102 cu. y a d e  rock filling 

A l t  ering t h e  f iume supsort  s 
ZOO0 F t ,  F. b!. Lumber 
iaail~l, nuta,  e t c  
Labor chanzing 

C L  ,. u 4  ling 7 box 
t. 1C 2u. yards rn~:.oonry 

Tot 5.3. 



. . 

. . . . .  

30 'Iron plates 4" B; 6" 
:LOO# 4Gd iTails 

..... f.'.'.'.'. ............... 

........... 
[:$!$:I:;:::: ........ ....... ....... 

Old 
and 

. . 

Rock, s a i d  s r d  
luniber t o  Ix uoed 
former. 

\ 

grzvel t o  be obtained in the  v i c i n i t y .  
for t h e  necessary eheeting, bracing, 









f 

c: a t t a c h i n g  12 foot length of t h e  6" corrugated pipe.  The i n l e t  

end should be im5edded i n  masonry, about one cubic yard vould 

. . .  . . .  .:-'. .. : : : :  I: .,. - . . . . 
. .  ::i::.L . . .  ;, . . . .  I .... built, ..pqoperly . . . .  and t h e  t urno,ut wil 3.. be .;a permanent 

....,.1 .;. . . . a _ , ;  . I. I . .  _ .  . . - 

36 cu. yards E Z S O i i r y  0 $:7.50 
2200 ft. 2.X. L u ' o a r  
Labor inst a i l i n g  cutl2-t f lu~f: of lwrtbar 

S l u i c e  Gatee. 

45 cu. yarcis masonry 8 ::7.50 
1 5  II dry w a i l  2.55 
Gate L i f t s  24n 
Outlet tubes  of cur rugated  i r o n  24" 

Psved Citch,  



24" corrugated pipe culvext . a 

3 piecee 24"rrugated pipe each 16' long r i t h  16 gauge m b t d  

12 " 8 n ~t 12' 11 11 II 11 tt 

t o  c o u p l e  on t;o 8" turnouts .  . . . . . .  
i 

. . . .  :; . . . . . .  . '  ' ...... : ::, .':.<.,; .i ~. 
. . . . .  _ . . , I <  . . . .  ... :' ; r ' . - : ,  . .;;*j . .  . . *  . .. .>. It:..) ... Send,  rook, etc, t o :  be procGre6 i n ' t h e  vic in i ty . '  . ' ., . . 

. I  , 

E e c ~ t p i t u k t i o n  o f  eatirr.e.tec2 cos t  a of t 'ne d i f f e r en t  featurcts. 

Feature  Cost Percantage of  ?;hole 
Gatirnate. 

Storage Dmi $ 11,2C0.30 
Suppiy Xtch 933. 30 
C i v e r ~ F o n  Cam, e t c  3,340. CC 
lilt eratione t o  Flumes 1,640.0C 
S t  brm w t  cr. d i v a r e  i cn 
Zit ches 1,100.03 
P r o t e c t i v e  riprap ~10li.g 
arroyo 530.00 
R e p a i r s  t o  Xmie 30, 3 1,085.30 



; - ? .  i,.;:. ;.:.:. * '  ., .. .I.... ..., \ 
-. - . :  i . y:;, , ' ., . , . ,  . . . . . . . . .  

... . . 
i ,  ( .- t o  , . ~ l & e  iJo. 3 and t h e  r ip rapp ing  o r  p r o t e c t i v e  a a t t r e e s  sre iterne 

. . 

properly c h z r g e ~ b l e  t c  Xaintenmce.  The sum of theue  feature8 

is $2,538.00, Lhe balknce of t h e  work ,mounting t o  z p g r o x i s a t e l y  

. . . . .  ....... 
~::::;i::::::: ....... ~iil be p r a c t i c z l l y  exhausted ~ l i t h o u t  opening up trucb ncx  ditch. ...... -, .. . . . . . .  

Thoug!~ sonle money xi11 ~ r o ~ n e . ' o l ~ ~  be available for. e s te rd ing  t h e  

line be1oi-f Flurat: Xo. 6, or b u i l C i x  u z sril~l!. lateral on t h e  n o r t h  

s ide of t h e  v d l e y ,  t h i s  l z t t e r  v~ould tL&e out the w i n  d i t c h  

jue t  above Flume 30, 3 a d  cover a mall  f l a t  c o n t e i n i n g  sorue 

very  desirsble l e n d .  

As but l i t t i a  land un2ez t ! ~ e  present d i t c h  h . e  :sen use6 



roach ere p r ~ c t  i c e l l y  irnpe~sible. 
-k4 . z .  Plates n A W  nln Ere included 2nd are, a part of " '. . , .  a 

,: :, . . . . . . . .  1' .. ,, . . . . . .  . : . . . . . .  . .. , . , . ; I ,  .'.. &, .P,!?.! :(,,. ; ,.:.,\ ::$ 
. . . *  ,; . ... *;; ... :>;. . - .  

. . . . . . . .  
'.' . .' . .-,?, :;,.. $,, . . : . ;  , ;  . . .  . . 2 ,  . . . . I: . , ) .  

f this 

E e c ~ e c t  f u l l y  Sulmitted, 
.,.. :4:.. : if ....... 

Engineer. 


