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Description of Project

The job consists of approximately 4.6 miles of channel that has 4,700 feet of
riprap protection and 16,470 feet of compacted earth lining.

Design Data

The data used to formulate the final design includes:

•
1. Design data listed in the preliminary design report dated 4-20-78.
2. A letter to T. Niles Glasgow, RBWP Staff Leader, from Paul F. Pedone,

Geologist, dated 6-14-78.

Design Criteria

1. Design criteria listed in the preliminary design as applicable.
2. Tentative Design Procedure for Riprap - Lined Channels - Highway Research

Program Report 108.
3. Rock Riprap Design Procedure, TSC Advisory ENG-PO-18
4. Stone Stability Charts, U.S. Army Engineers, Waterways Experiment Station,

Vicksburg, Mississippi.
5. Use of Riprap for Bank Protection - HEC No. 11
6. Hydraulic Design of Energy Dissipators for Culverts and Channels - REC

No. 14.
7. Letter to Ralph Arrington, State Conservation Engineer, from Don Gohmert,

State Resource Conservationist - Recommended seed application.

Layout

1. The alignment of the channel at the outlet has been changed to eliminate
the possibility of blocking the low flow channel of the Gila River.

Hydraulics

•
1. The channel invert slope has been changed from 0.00155 to 0.00150.
2. Rock riprap is used on all curves.



•
3. The drop structure was replaced by a grouted riprap section. The drop

structure was re-evaluated and the cost was excessive, due to the length
of the basin (70+ feet).

Another alternative considered was loose rock riprap, but it was elimina
ted due to the size of rock riprap.

4. A one-hundred foot transition was used at the outlet to reduce the bottom
width to 180 feet. This transition will decrease the length of channel
protection needed upstream of the crest due to excessive velocities.

5. The undrained shear strength (qu/2) used for both undisturbed and
recompacted soil is 350 lbs. per ft. 2. Some of the remolded tests showed
results higher than the value used, but there is no assurance that all
material used for the earth lining would be of the material tested.

6. The work plan engineering backup data
of the channel roughness (n" values).
were used for the final design.

was reviewed to check the validity
The values are reasonable and

•

Earth Fill Design

If the bottom must be replaced with stronger (Group B soils) material, the
total channel, sides and bottom, will require an earth lining. A transition
from the lined bottom to a natural side would leave a weakened area which
could be strengthened only by hand compaction.

For ease of construction a horizontal width of ten feet is used for placing
the earth lining on the sides. This will allow the use of equipment to
place the material, resulting in a more stable lining and decrease in cost.

Structural Design

Bureau of Reclamation standards were used for the water control structures.
These standards were checked to insure that they meet SCS criteria.

Maintenance

The design of the channel requires that any localized erosion will be
repaired by the local sponsors when it occurs.

Cost Estimate

The estimated construction cost for the job is $3,740,250.55.

Appendix

Design calculations and cost estimate are attached.
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Herbert P, Donald. Chief Engineer and General Manager

BOARD 01 DIRECTORS
Hav.iey AtKinson, Chalrma.,

George L. Campbeli
Tom Freestone
Fred Koory, Jr.

Ed Pastor

-/ .. ~ /
- ·{vv(-c-;~·1~~;-:=J ~

DISTR/Clv A "'-L-;,Ire/~~ -/4:.-
of

Maricopa County

FLOOD CONTROL

3335 West Durango Street. Phoenix, Artzona 85009

Telephone (602) 262-1501

"~.
, ~":S

FLOOD :~NTROi. :' '.

,O.!.SJfl$T' r=- ..:....
'., t .._~= ~

!' MAR.ICOPA

COUNJY

! 195? !
'"'<::;;:=-=~::;.--="~

e

March 12, 1979

Mr. Thomas G. Rockenbaugh, State Conservationist
Soil Conservation Service
230 North First Avenue
Phoenix, Arizona 85025

RE: RWCD F100dway Project - Road Design (Dip Section)

e
Dear Mr. Rockenbaugh:

Enclosed are two detail drawings as they refer to design and construction
requirements by the Bureau of Indian Affairs Road Division for road design
in the Gila River Indian Reservation. The information is to be a guideline
for design of three channel crossings in Reaches 1 and 2 of the RWCD
F100dway project. It is required that final design be approved by the
BIA prior to construction. Please coordinate with Sid Brase of my staff
so necessary approvals can be obtained.

Sincer~ly,
:i

~
ii /:> . "~

/ // '/1 '!_'--~·/1.cr~~~(f/
Herbert P. Dona~tp. E. '
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MAY 55
UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

SOIL SAMPLE LIST

SOIL AND FOUNDATION INVESTIGATION

LOCATION OWNER

A1~i~l'.... c.o J1--z-,
WATERSHED' I SUB·WATERSHED SITE NO.

VJ:/I:_ ~. ~L", ler ewc'b Fl.&OJkU__
Sl.JBMITTED BY

, J .. DATEh
'19 'A. L/- -) .- , J/.. :-4- 7~

SENT BY (CARRIER) GOVERNMENT BIL NO. 0

FIELD
SAMPLE DESCRIPTION DEPTH

LAB. NO. SAMPLE
TYPE OF SAMPLE

NO. LOCATION GRID OR STATION FROM TO UNDIST. DIST.

30'. ( ML- CL Pin ho/-( U '.lJ 4, U L?--f;r..,dpx 8'R~""",,\A,d \)

~01-. I ML ._\- ~l '" h.?u '2-' D /0.0 .J~kl/

3 6 1. 1,...00- '5 \>- ':;'1"'- InJ"J( n .. v I~.O ' (

?o < I ML
p;\-1 hu-V
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Oct. 4. 1973

, !
I

J
\, State Conservation Engineer,
Arizona 85025 i <

The percent dispers1Qn of moot ancples tested vas rolatively \

1. The unconfined cOlllpresBive strengths of some samples may be
high since full silturation was not ach1evad in a reasonable lenpth of
tim. (3 weeks) due to the 10'" ,permeability characterbtics of the
material tested.

Two noteworthy items arel

All testing under authorizatioI\ of Arizona work order AZ-!1l.08-t-1061 1s
now concluded.

ENG - Soil HechanicB - l1aterials Testing
\lilliams-C~a.ndlerwpp, RWCD l"loodway

Enclosures

Enclosed ar the results of the materials -testing conducted on the
sampleo submitted from the su1Jject project.

2.
high.

1/est l'.eg10n81 Technical Service Center, ~ortland, Oregon 97209

CC I

E. M. Flaxman. Sedimentation Specialist
1.. \ole Kanady, CivU llilgine~r

~~~~~
.Jame~~ Talbot
5011 l1echanics Engineer
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V
73050Z 76LABORATORY NO _

•
I l\IATEHlALS U. S. DEPARTMENT of AGRICULTURE UNDISTURBED SA~1PLE
rESTING HEPOHT SOIL CONSEUVATION SEHVICE CHARACTERISTICS
PROJECT on~ $1I.T£

e Wci? //bodj,V'<7Y, fr/':'///Cv.·.·f-

IDATE

,1'- 73
FIELD SAMPLE Ij() DEPTH Iflr

',om I to

4cJ2, / 4,(J l.s.o
/: (0'

SAMPLE LOf,lTlDN TYPE OF SAMPLE LABORATORY NO.

. COLOR RELATIVE MOISTURE CONSISTENCY

REMARKS

POROSITY OR
STRUCTURE

TEXTURE
POCKET' VISUAL

PENETROMETER nSF) CLASSIFICATION (USCS)

() tf,J'"'rv....d':
/''l.'ioI7~"",- /,..,.J..../I~

•

I 'I 00,,;/ /J 0 1/hr P,-r;,."."...,1" C'~Y5Y fr'/r; tIf./L. ..

.st-;;,;~y/e CY;/C'LP,-.r /~ p~ ht?/n~~",1(",:n/j Of rl!'
C'e-/o,,/ .h/o':.1/~"'~/ {dhS',,".J"/~d'Y/"p"r~J/~,1 rr..r,.-t..........
all/ r/r.r.f,,',r/t't1 '/'i7.." .

M J"kt:"1''- e7/" ,c'n:; (/(/I'~ r:' ,(7"....J

/V'b ()rt'(1,1N'(' 0 d,1" "r o,-t?o.n/c
1" ./

Jc>// ;("('lck/ ~ /r't/.
...ron~/-c ,,"..r f:';(/r,;;o'.'C';Y ~·.~,·.rc·, /l HX/ s.#..r,-.,,~·r:>,k.r

.~ , ~ / J Tr,.....~ .
,.t?/'YJe";l1I' " ~~ / /,I,-aro""r"r.-: Ivf1J" ~,,".ry r'1/

Jt7h~~ t?r"",'vt:"/ ,,;'/ /<?Cld co,~r/d';I/...

DEPTH Ift.l
FIELD SAMPLE IjQ f-'-,om"-=-',""":"-"',o--1 SAMPLE LOCATION TYPE OF SAMPLE LABORATORY NO.

COLOR RELATIVE MOISTURE CONSISTENCY
POROSITY OR
STRUCTURE TEXTURE

POCKET VISUAL
PENETROMETER ITSE) CLASSIFICAllON IUSeS)

•

I I
REMARKS

5b/r ,:r (/ 7~'; b,~~.;1~ C-kly,/-' .s;"/r,; ,(/L..

,;fI/~~~""'J' . /,p PC:: V~~ //tiJr/~ ..

Hcre'r/o/ ,f . bOh/n.J't"",//t!",~·/f C1.r r" ('~4r/ ''/'r7, ••;rhr~/ _
C#""S/f/~"J~/ /,r""(J,rtry / r~)("-vl'~ (7""1/ c./'?I'.J./;r;;--,';'~~"'"

~ ..r"'~t?,- Qr rrL7C/v",,~ "pM/H./ p~fr"..vt'"~,

/\/P 0'lQ/I/C dqc:>... pr a:;?dol'/C ,,,,,n#t!"r /""'-J~,,~.r..
.5d// .r~-?c/~ ro #C/,

./ . ./.- /. ~"".r-. k-r/a,,,,,, ~.!J'?t1,(.&-'/S (//4/"C' /f e--Krr. '''.Ie'',)' 0" ....

cr(1,;t~ Or( b,r....JcNr,
r' /';7'" ./.1 11:> p',;',H,

4/okr/d/ ,f 0 ... ;"" ,'rti IT

5tl;J;."j/t=> fl,;-r1:""t'L /M fv-:-:"{" UJ/'i-dr6v -e.J



730507LABORATORY NO -
I 'IATERIALS U. S. DEPARTMEN'I _of AGRICULTURE DIRECT SHEAR TEST, nNG REPORT SOIL CONSERVATION SERVICE J
r=- ~

PROJECT on<! STATE. f<WC 0 F"loodvJlA'1'
\Al'S~ld. A1IZ0Y\Ct'i

'1 SAMPLE LOCATION

Wd\I4W15 Cho.v\rlle( ,=>t~. 14 52. +00
FIELD SAMPLE NO. DEPTH IGEOLOeiC ORIGIN

402.1 4.0 +() 15.0 H. .
TYPE OF SAMPLE TESTED AT JAY1~VED BYYf/l, IDAT4--7.8und iS~lA ~ bed Pod:IQ, V,,:\ n (eaDY'I , //7/.1/.1/ II? A //

- ..
(/ 23CLASSIFICATION 111./ LL PI 9 SPECIFIC GRAVITY

TYPE OF TEST
LJ VlCO Y) .(:','y\ e d 1CONTROL G~ (-) *4C. r.VV\ ,..... y e..:; s '"("') Y\ ~-\-"e.sS ,Z~f3

RATE OF LOADING (iii '",i".) \ IMOISTURE CONDITION Gs (+)#4
n.nZ33 T/t:+'l/rnin 87.'1 070 SI1~ .. t'l., ted

TYPE OF SPECIMEN
111'\d i5tu"bed

AREA (sq.in) «()("'j') ITHICKNESS (inX'ori9') Gm(bulk)(+) *4
2.~n 4.00

" II
+ TEST NO. I 2 3 4- .,

V) INIT. MOISTURE.·'" 12.7fl: .,
ORY DENSITY D o/ccC • I!!l. pel 8Q.CD

~
.. IH-

.;.~ INIT. VOID RATIO 0·8(;.,Z- d H' .T

*'~ ~
.,

(J)

1 ItJjriY "
,

(J)
TEST DURATION•.(mln.) /2.

W rt ~ t"f:: ~.t+;.j..cr j" '11,0; lffl " FINAL MOISTURE ••'" Z8.3l- t·· -r-:--1"1 .J.
(J) 4.0 !+'1" ~.~. ;-, i "

't- "

~I !timf . ... , . NORMAL'STRESS
!~ ..p-
rt· :+; :-', '.

MAX. SHEAR STRESS '1ft
S I:tf::t:t.ttt.;:: '+t , ;- * 0.2505

J. ~_ T~::-'; ;..r,~
, 'f.l:''1' r·' H+t. !"'.';-~ -

!. ·t±:iTIfW'i= 'II~ ,
:!j, .': 'J .• SHEAR VALUES ¢ !C

:3 "''''- i=t!; _IT~ t
d t

.0 "-.. l-:-H....... .: ' ,or
AT MAXIMUM STRESS ' 0.1404 T~•• .~.

4. .-!~ -H·
iti, *' .i+ f""Z S h , " . ..., ~y- ..,. r~~-,.;- ml .,
~"'~'- i$;=' -,
~. ~.,4-+ .., t~ , t, -,.
;!.t'"H~4!lt· ~J;..tr t ~

1
t'~ _.q:;. t ¥J

t~: l'llE:·~:tb: :.j, - "
-

.0 }}U>:, , ' ,
~.

t-f-rj: +:.~~_.; C. ... -,. ,.' ..

Jlt±:t
, i...-,

"
+, .

I.; fi t

T

"+i-!-H·. n- "~ #•. + .'
",,"

: itflTIr. ,

f~.H.Ll t:;1< tHi ~ ~ -1 ...; ... t- . ~

t '. . -t.
I o. ..r I, t+ 7'T tT! rrt

. pH+th-r ;:+' r-mt : . , -
u 11mwmP;~ '-r-

l' B-tI
It' '.,-;. L,1lR - . ~-1 . : ,1,t I-I t~ I ..· f-' !~

. t " . [j fl'i" i!:l; rtt tj:, 1 -, lj~;i
...

05 IM1U;,Mllil': t
t 'T.. of . + d 1 .

;- iltlt ,
r"t j.Hii' 7 H·!1!-

t t
1'- . .o;~ .-t +'lfi .. : IT- ; r;"

0.0 !~H- ·t ., j.~~ Hr:.. 1 ... '-t t

0·0 1.0 2.0 3.0 4,0 5.0
TYPE ot FAILURE

DlgFUC~rJT ( ) ~JO:::.:At c:ti::L.~

- E - 51,./Jin /;" 0/'0
AARKS

I -

.~

•

•

•



.' "~

DEPTH

/.:?3d ,rOt::) Z.~/6 c..o-~I!'/

','

"ilJJll;l ul~ ':J:'-E

-<">k/~L? ~c.L",/J0?)'-

GEOI ',Gle ORIGIN

fiELD SAMPLE ro LOCAl ION

2~t7-;< /

···/7~
-.'. " ------------'----r---'---"--------.---- ·----·~··'l!- \~ATLt:1 '\~~----F s, I~E~.AItTMENT of AGRICULTURE COMPACTION AND 'I

1'r1~~I~IJ\~G HEPOHT SOIL CONSEHVATION SERVICE PENETRATION RESISTAN~E

•
CLASSIFICATION C_L.-'-_-_/_·__ LL .:zf PI 9 CURVE(NO. (! OF

MAX. PARTICLE SIZE INCLUDED IN TEST__t2_~_/_tf'_7 " STD. (ASTM 0- 69B) []p,"'METHOD ---Crl-=--__

{

MINUS NO.4 z.7.,£ MOD. (ASTM D-1557}O; METHOD
SPECIFIC GRAVITY (G ) .

S PLUS NO. 4 OTHER TEST 0 (SEE REMARKS)

_._.' -'-

/(;7/·9 pef

.zC~7 %

--1- - '-'- '- - - .-' .--

--.. -' ..-. - - - -- - - -.---' -1-----:-·1-·- -- - - - __

.=.: ~~=.= :::= --'--' ==I=~:::=1I-=::t==I:-==I=:t== .----- ----..--== --- -:.. -.

-I--I-- - -.,,~-/----l----_I-~-"""'sjl==jt=~l:::==l:::=~l:::==l:::==t==t==t==t==t==j:=~-Il'·--"-
I--_+-+--ll·_--I~-_I-/:r.~. --I---I--I""''V......-oi3~P.l':.~I---l--I--+--1----+--I---l- --I--' -.!·-I·-

//d I---t'--j-- ,,- 1- -- -1-

I-~I_-I--I-- -·I--I·--l--J---I-"'~·-+___l·-+_-1--l-__l-_I-__\-·- 1- ·--·--·1·
I-- --1---1---1--1-- --I--1--I---II---"I~,,-I--I-1-----1---1--1---1--1--1-- --.- ---·-1
1---+-·I--+--I---I----'--1--I---I---\-----J--I-~l'o..~-l--1I---l·-f---l--+-_1--~-__i·---.--- ----
1--t---I--l---l---I-__\----,-I---II---1----,I--I--l~M--l---f--1·--1--1--1--1---1·- .-. --- -

- ._- -'- -- -- '----- - - -1- -I--- - -- -. ---- - -- ._.... - - --- . '-' ---.
1- - - --._---- -. -----1--1---- -- ---.-.. --.- '''--. ---- -'-- "'--'

10 0 0 1---t--+--+-+--+-;--1--+--t--+--t-+----f-+---II---I--+--+--f--+-+--+--f--+---l.- ----.._---1--- -1- -1---1---11---1--
1-----.. --- --- --- - I- -·--I-__\-_I---I!-_I---II--I .-._--- .-.. -. --..
1--+--· - -. _..-- .--- - --I----JI---I--I---I--l-.---I----l---1--1--1-- -.-- - - .
--.-.-.---- .--- "----- ---.- '-- -- .---.- -:------1

500 ,
I-- --- -- -I-- --1---1·--1--1--1---1--1---1·--1---1--1--- -1- - -- _. -.- .
- - -- _·_·----1- 1-----·-·
-·-1--1--1---1- --..-
f--.--- - I--+--jl------ .--. - -- .-- -- .-

O'----'-_-'----'-_-'----'-_-'----'-_-L---J._-'---'-_-.L---'-_-.L----JL---L_l---'-_.L..--L_l--L_.L..----L---l

/.,Yb '. I 1--1--1--1--1---1'--1----;1---1--1--1--1--r-r 1---- MAX. Yd-J=: -·l---4--l--I--1--I-----,I---1--f---1-+----I--I--1---f

-l- .-./-..- - .-.__I--1-1-_-_~-t~~--I+---~t.I---_it-_~i~----l--_-I-.::~I=-=j 0 PT. MOl ST.

*=I~=- ~- - ..... f--~ --- NATURAL MOIST. % I
I- -- ----l..... 1---:;7~1-- ".

/20 1-.--, "~-'3lr~-V- '- -----.,~

I-_.. -~_._.~~,=--==:~~~~-~-:'-- ]~~=-,--=~~~~:~=-~-~ ~i~_~~l

I500 J-.-.t-f---T..-_-...T_-_-.T.-_+_-_+.-_+_-_-_+~_-_--j+-_-_-+-1:-_-_-+_-+_--.=l=--=-+_,-...=1r-__-.-.I--_-_+_-_-_+-_-_-.+-.-.-I--_+-.-_-+__-.-_.+-_-1--1

2500
.~~~ -:'-.. ~-=.-.::=:~ =-=1--- --I--I:_I=.: ==i=- =.:t=== =.-..- '--r-----: ==

.. ,. ......---::.=. '~-.-= == ~--= - - ~;;= .= =.== =='-== = :::~ =.-=- :=:::. =::: .::::=
2000 1--+-+--+--t--t--+--t-+---1--I---1'--I-----jf.:..L-I--+--+--l--1--+--+-+--!---l---!--4

.- .- .-.- - .- -- -. - --1-__\-+--1.-1---1-- -.- - - - ._- -._.

--- '" Vo' ..----
;r I--- -·l--t--I----f--l-__\--t-- --1--~~=- • --' --- -_. --
:; 'f----+_-_-I.==-J:....-_-. -1- --II-_+-"-._--IL--'-==--=l"-'''--(",~.~_-i---I.I--i---"J,,--_=- .__ ==~=.~~ .
:z /~d I-... ~ ~- -j--i

1- ./ '" rs:.I_ - --1- ---1----
1---t--I--'--+--I--1-"--I:7" --I--1--1--+--I.-'-+-I~~h..- .......... --- ._- --- - ---
I---I-::::-ti-=-::-t,.=-::~~,.=-·::-_~ I- I~p,_._ - ~i-_ =-f =-;. =.- .. =
1---l---if---I---I.-+---f---iI---_I--1--+---I---:...l---1--1---l---l--:"-I'.---l~ --T~l~I= '- .'
1---+---+----f-+--I---1---If---l----I---+-l--I--.----I----+--l----I--~I-; r(~~~~~~:.=

91.'7./t7L---'---'----'---'---/SJ----l.-J---J.-...l-.-,z,-Lv--.L---'-:-..l.---'-2.-.J..::-L.---L--l--L-.L-:....::>.:...,L:;?:....:..L-~-=:L::-:~__l
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DIRECT SI-IEAR TEST

•
I ,\lATEIUALS U. S. DEPARTMENT _of AGRICULTURE

( rING HEPOHT SOIL CONSEUVNIION SERVICE

LABORATORY NO

A
7.305/C> 79

TYPE Of SAMPLE I TESTED ~T I IAPPROVED BY IDATE

Di~+u(berl R."d-I"V'\A ()(t"oon
I -.l

CLASSIFICATION C L-I LL eq PI q SPECIFIC GRAVITY

TYPE OF TEST UV\ r 1"\ ,'1 (. ;".. e J r" "'" n V'p .:s <; .. f'I V\ ICO~Tf~eLs s G~ (..:.) #4 ,z. 74

RATE OF LOADING {;II/i1~I)n? 1(,.. TIf+ 2/ nino IM~lg~O~1. CO~]?J~,,+e,.( Gs (+)#4
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LABORATOR NOY - .-

I MATEHI ALS U. S. DEPARTMENT of AGRICULTURE UNDISTURBED SAMPLE
rESTING-jeEPOHT SOIL CONSEHVATION SERVICE CHARACTERISTICS

.'
PROJECT end STATE

"=/",.,Mhv.-;"y, C;:7-//~(7/~r..eH:/i';V fr;.-';·I,:~:,:.:,r- 1;%1-;;~~: 4-..';::;./£/
TESTED AT

/''.:,/'/6..../ D/.-... ~.;· APPROVEb}~ .m ,.~ IDATE
~ . . . I __-<'1111 II .- /')' I /I '" I I , ( ) '). Y"I,

DEPTH (Ill ,f ( TJFIELD SAMPLE NO.
from I SAMPLE LOCA"TfN TYPE OF SAMPLE LABORATORY NO.'a

::::,.'-7'.:1 -f'..3 .Y.f7I~O Jm. /3311' rQt:J Pc-;'I'/SO/) , 7.3:.?'§/2-

COLOR RELATIVE MOISTURE CONSISTENCY
POROSITY OR

TEXTURE
POCKET VISUAL

STRUCTURE PENETROMETER nSF) CLASSIFICATION (USCS)

L/~# P/t1IVO L/ry C("';>/fC P'-//fe "c/dvry .d/L

w I /c1·C %1 >d &.5~

4~N REMARKS

I I ..>O~/ /:r (/ ~h~ 6"'Q~./q" Ck?yt.:Y' ..r//r/ ,(//..,
r ....5b'~7/~ 0t1"'.-rtJ·'./ n, be ./7e?.II•.0.f"~''/.''''t'-':/..1 OJ

((lMr" /J.'f/,:,-/v/"~~ Cdns-i,T/o;c.y> /i?r~hr/" /~,,·h.,.~

I C;.ud C0ff/;''7rq-he>N4
\ ~ ofht:"Qr Qr rr~"k../"t:" /6",/r.r o.t?.s-r·,rV~~
~ ~(""q,:;;1 ~/ M1 &77'f:?,"'c:. Cle:4r t7r e?7<7/I/C- /'"if17r,~-"..//.-..;t':'I'T~

~
" .1"0// r~dr/C'"f/ ~ He/.

.5c7h~/e /f eKrrn,l...."j/ O{-hJ#!', ~/"t' . tk.rf/rd~;'/'

C"rtPctl:.r /ff..r<,",,/r, .
/kJk"r;d/ J't/t'U r t1J)/.,/, "',.., ;...", ..
~o "~ 0--.... 'vrt7' /nJ'Pt1t:7 cd~d:·-I/b,',.,

'-'" "';""~.111' . , .

-
FIELD SAMPLE NO

DEPTH (fll

from I 10
SAMPLE LOCATION TYPE OF SAMPLE LABORATORY NO

Z<f/d.; /tt/.O 1/2.0 Jr6. /202 rOC> Cr'/,' ''..ri?l'7 / 73(7,5/3-

COLOR RELATIVE MOISTURE CONSISTENCY
POROSITY OR

TEXTURE
POCKET VISUAL

STRUCTURE PENOROMETER IT.SfI CLASSIFICATION II)SCS)

L.,Ii7//r'~/t7W/1 "t/t:/',/Jr £?"-/ut::" Or."'4fC "t:;{;J",ry ,,(.~~

--------

w I /..t: 9' %l >;j ~'Y,..z .(J;:.

¢~ .. REMARKS

..s;7/i'" /S ~ '?;TAr' t7rt?I#-",. ChY7 ..r//r. /-/'~: <

I I "
Sc''''rN/,f . M/ry ?/..-.r7,~<

St7,1I-;':J/~O ,~,;;tIl""''''J
.' ,

~"''''.''''t. -.# :. •...;or:. ," ,. J OJ ~r,) ~,..,,:: ....

C,,/or / rt7"'~"".//r,"f/> /v/",,-,/''i, rcr X /"<"
17"',,/ .

~ C& f"!/"-I?'crr//dO • /f-/(7/.I'/'!.://~~ \/t?,../".~
tift'?J':;' tt' I- ,...,.. ,

~ ~YtJlft'/~1~/ /o/' ~ v ~" rW'.~c J"("F""J" C7~" "rr,
!'\ r/,le ;'.-1 /r , ~ ,,;.f"

~ /\~ ,///e-tlr ('.II" r""nt e';;,/'~ /'/.1//1'</ op~c-rv"/
.,I

,1/(,1 ",/(1;;1-' c?d'..,,.. ~r d''''':;:'''i'lh C ,.; ':';' /"',"'1' " ... :(t!-'I,· I.r
"f'(' /.

,.
~,.I rrtt I'lr/ ~o

;tIc':; r:'~'r"';/ 10''/''.I r<4,;"~ /,Prd 'p 7"/"/1/ •.
'--L--._ --- - " U•

•

•



LABORATORY NO 730 S I 2

• 1SAMPLE LOCATION

Otd
FIELD SAMPLE NO. DEPTH I 1GEOLOEIC ORIGIN

f4()4-~ 8.0 h> g.o f.J-

1330+ 00

SPECIFIC GRAVITY

+.

4

o. 14-40 ,'1f:fL

3

¢ c

2

1,

.....
t of . .,.-rl-HiI··......... 'i

"'.1';

H-I-"
.:j~
'f'

'3.0

INIT MOISTURE.~. 10.(0
URY DENSITY 0 tlcc 50.5 I• lil pel

INIT. VOID RATIO 1.005....
- ,

TEST DURATION •.(min.) (0

=1= FINAL MOISTURE. % ~3.3

NORMAL STRESS

MAX. SHEAR STRESS1HL D.Z6BO

. , SHEAR VALUES

AT MAXIMUM STRESS .

'-.0

..

., r
l'.r

++:~ +
.;. J-t·H

Jt~ ~
III

.itt Rj !-H '~p

+

..
-J-t -+-too ~

"t f=tJ:;
~TJ-.:.r _

1+
3.02.0

c - 5trnin ifl -0/0

1.0

of- .i

O.D
0.0

\1ARKS

.-J

!f------------------------------

I
TYPE OF SPECIMEN d' I b \ AREA (sq.in) ( Dri9) THICKNESS (in)(ori1'

Un \STut' e.d 2.Q7 4-.00
hIt..1J:.1 b:±r~+ H~ l+ r-,' " .; TEST NO. IP;.f: II ti.lj- .;
- ',.;+j' ltT~. f--,--.----l---1-----+--~-_1

m t~J."" ..

TYPE OF TEST . TCONTRO~
1-- ~t.J...)n~c......ou..Vl.Lf.J,......>..L\(I e rl ('() v"ll n f e .5:;:' I () Yl sh(' 5 S

RATE OF LOADING tiRilliili.l / .. '2 /. IMO'~TUREorONE'T'PN I I
0.0331 T '++/mln. '11.0 o-":lf"1·h,vn~p...t

•

•
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FIELD SAMPLE NO. DEPTH _I IGEOLOelC ORIGIN

2.410. \ 10.0 ~O Il.O ft. .

~.- . -
PROJECT and STATE Rwc D FIOOdWo.'1 . ISAMPLE LOCATION

W',II;o.mS-(hQ\'"Ir\lef WS~·~. Anz.o nO. '0+0. lZOZ' +00

DIRECT SHEAR TEST

730513 A6LABORATORy NO

\IATETUALS U. S. DEPARTMENT .of AGRICULTURE

TING UEPOHT SOIL CONSEUVA'fION SERVICE

I

- IDATE

//_. "/3

CLASSIFICATION NJ/ j (/ LL
l

(/;V~ SPECIFIC GRAVITY

TYPE OF TEST • \ . ICONTROL
(lYle Oy] ~\ n erJ LoYV\o fe S.'. I OV1 ~::>1'Y'e5S

r-R~A;:;:T~E-;;O;;-;;:F:-;L~O:;;A~DI-;:;;NG;;-:ft;;;~::;;;:::~.~~'--'-'- . / I I IMOISTURE CO,NDITION ( I
. () ()Z;z,7(n T If+'" m;Y1. A5.9 % 'SfltU ftderl

4

Z.78

32

I 14,4-INIT. MOISTURE. %

TYPE OF SPECIME;N. I AREA (sq.in) (oYi~ .) ITHICKNESS (jn){Dfl~.
Jndl5t-l toed Z.q,q 4-.00

~]i T ':: TEST NO. IRiH
. H-~l

'-J

t
• +r1't:·..,

U-l": "1i

¢ C

0.1440 7 r(a.

~, .
J:

:1-:--++

60.l.
\.OICD

12
33.6:>

TYPE' cof FAILVR'E:
=NGm..4At S JRES~j:-

. ,

....:~, i '~-:4

SHEAR VALUES

AT MAXIMUM STRESS'

TEST DURATION .Jmln.l

MAX. SHEAR STRESS '%1-2 0 Z880

NORMAL STRESS

lJRY DENSITY 0 VIC<• r.r pcl

INIT. VOID RATIO

FINAL MOISTURE, 0/0

.++
..

~. ~

l.5'

, -

,
-+

+

..
'r-

tor

'T

-H-

"
.. n

{,
-+ r

\.0 ,.~ z.o
"tlJ:?~Mgnf { }
r - o/~a/n in %

. :t .f-!:'
4-.0 - ffi-R,,,,

HI 1
H- . -'

3.5

1.0

If)
If)
w

1:=

~I~

-

MARKS

-I



pc f

_ .-\ : ~_=-.__~ ~8
COMPACTION AND l

PENETRATION RE~IS'~AN~Xj

STD.(ASTM D- 698) l:!r.' METHOD -,/1 _
MOD.(ASTM 0-1557)0; METHOD _

OTHER TEST 0 (SEE REMARKS)

_____ -- --I--t---'I---1~1- ---- :--1 M A X. Y d
--- -- -- -._- -- ---I--r--t---j---lI,r--·2.Z'lA.I)-~- -I--- --,-=:j--. T
-. ---- -- - _. --- ---l---'I---t--·\-,,\,.- -- -- 'OPT. MOIS .

==-:~-=-- -----t--I--\"'.o."c-'--./'-: 10\. I:! NATURAL MOIST. _
-- r--' -------- / ......__I--+---.r--.---r--,--.--.--,..----;
--- --- -- --- ---- --- --;,-, - -- - '--- ---1-

'"a.

o
l«
a:
l
w
Z
w
a..

i {MINUS NO. 4! SPECIFIC GRAVITY IG s )
I .... PLUS NO. 4 _
I

f-- :=-25-omon-;::::=:;=::::;::==;;:==;::==;:=::::;::=;==~::::;:==:::;:::=;:==::;:==*==;:::::::;::==;:=::::;::==;:=::::;=::::;;:=:::;::::::::;==::;=:::;:~

.-J.:..~-- .. ' ..:..: .. :--=--:--:'==~ --- - t= . __ -=i=--.:...= .=-_
- ..:...:..~-=- ..=-= -~.:..-.:..- ..=-== =- =..=---=~-.:.:.. --,- ";-'--:! .... --- ---.- -=1--- -
~ 2000 _... -_-.__ . - = __~-_~_- __,1-- . _
Z -- ,- --1- ._- -- - -- --- --- - ----
« ..- -- --. - ---- ---- --- - -- -- ---- - - -- - - -- ---- -- ----
I- --.---._- -' .. - -- -- -- -----------1-------- -_.-

~ 1500 1- ~_~.:~=-:.. ~= -=-_:-~ _-=-= = =.:..-:::+-- ---I--- - -- ------------ ~~r=----- ----- ~ -
rc: I-:~- ~=-.:...= -=~:= .::::.-=-=r::- =:-1=-== -.=- ~= "::'-:-:~ =::.::-!--=-:..::- --~-=--.:::= -.:: -=---l:..-=
L 1000 l---/--+--t--t--t--+--t--t--r----;I---t--t--+-+--t--t--j--+--t----;'---+--f--f---i--j

-.~-. ~~-.' =~_.::--=..:: I==-- .::~~ =1==1=:=~-~-:-::::.-=- 1== == -~ =-~__ ~=-J;-~ ~.::~ I ~_.::.~
.~ ---,1- - - - -- ---.. - ..---- -_. -- - -- .--f--- -- .. - - ..- -- - -- --- -'--

500 f-- _ -'1--'

--f- - --- --- -... - ---- ---------1-----'- ----- ------ ---1--/--/--1
"-- --~- ----I-- - ..-- -1--;--,--/--t--+--t----;i--t--j--j---j--t--t--1--t--+---l---j----;-
---.-- -- -- -- --I---f---I--t---I--+---t-';--"'I--t---'--- -1--- ---1---;--1o L---'-_.L--..l_-L.._-'----'-_...L--..l_-'-....-JL-.-l-_-'----'-_.L--..l_-L.._'----'-_-'---'_....L._'-----'__-'---j

/4-0

j,\.. J E.:.

! l\1ATEHlALS u. S. DEPARTMENT of AGRICULTURE

q':STING HJj:POHT SOIL CONSEHVATION SERVICE
:..;..=:.--.. -

'''If· •. Jt:~ T 'JnJ £fA1E I '#/~;",;. ,..-/ /,,"

L_.. ::.t?'c'?> ,c;ba:7w~ -V////~-::f- 1/7.7,'•.:7/.-,' M-// .-9.r;.1',;:7.r/ij

I
FI<Lfl _~At"'1 I. NU LOCA1'JN • DEPTH

. Zv/'.Y. / .5"/'</.,-;:-;/7 rZ/ /_~(//o /;,~,/,

,;. oil (.v'c 0Ilh;U' ITEST:5D AT IAfO~r¢VED~ /. DATE

I /J..-75b.l/~ 0/'"1'.;0.<" j/''1/1t,//h/.,-:I!</tK) . //-lJ
CLASSIFICATION ..5#-2 LL.3'7" PI /c7 CURVE ~O. er OF

MAX. PARTICLE SIZE INCLUDED IN TEST O_,_/._'.f>_/__

•

•

==1=--- 1-1--1--1------ --- -7-- ...... 1----.-:---- ---.
----- ~I?/ ----.--

f-r---- -----0-0--- _ . I--~~t--------- - -------
_.- -- -- -- -- --- -;:; --~-I-- --- -
---.-- -----1-,/--- --"-c-----:::::::::,,,.I":: ....... - - --
--'-1~--1?-----7 ~...... --- --1-

====~~~~~---- ~==~~-=~~~~~--_ ~L.-_. _ -=- I.Y_~-~--_.

:~~;~: ~~ ~~: ~:~= ~;;t=---"~~=~§~,~~ ~,::=~_ ~=~~
'-- --~- i--

---==-~~:=._--::==-. ~;_I~=-==~-=-~~~.-~~_-~.~~=-
- - -- -- -- .-.- --- --f- - - -- - -- -- .- :CC'<ro" ~/r -~ th- .. _-
------ --- --- ---- --- ------- ----
-- 1--- -- --~ ----
f-i"""'7-t---t---+---j----;I--\--t--+--t---l--l--I---j--t--+--I----;I----j---j-

• !REMARKS

.5
MOiSTURE CONTENT, PERCENT OF DRY WEIGHT



. LAao.nORY NO 730 5/{...~

j 1\IATERIALS u. S. DEPART~1EN1 .of AGRICULTURE
l,//>'/{r/A/,cl /.Tp (eNr/'/$..u"r./

TING SOIL CONSERVATION SERVICE
~. DJR-EC1=S1iEAR TEST

! REPORT[ I
\

.•.._ • .:.CT on<1 STATE

r-hnV)J let WS~IJ ArI'z
ISAMPLE LOCATION

RWCD Floodwau W;II,o.YY1S . -V+a 1117 i- II
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SUBJECT:

TO:

ENG (5) - Chandler
Williams-Chandler Watershed
RWCD

Ralph 14. Arrington
State Conservation Engineer

DATE: November 15,
1973

A meeting was held in 'the ASCS conference room. Federal Building,
at 1:15 p.m. on Thursday, November a, 1973. The following people
were :in attendance.

Elliot Fl"XJMD, Geologist, WRTSC, Portland
Ralph Arrington, St:ate Conservation lingineer
Aubrey SaDdera, Geolog!a't, RB-WS
.Jill Kosar, Civil B:Ag1aeer
Paul IfoDville, Deaiga BngiDeer

The purpose of the aee1:ing was to ciiacUBS the geological aspects
of 'the f loocivay channel deaigu.

Among the queatioDS diacusaed were the following:

1. Is the geOlogical information furnished enough for design?
2. Wh4t JDetboda .beuld.be used tc deteraine the stability of

the channel?
3. Should a low flovchannel be used?
4. Is sediment a deaign problem?
5. What type of channel protection ia avai.lable?

D:i8CU8llion of the above questiooa resulted in 'the following conclu
sions:

Purther teating upstreaJl\ fro. the Powerline Channel does not
appear necessary in order to design the channel downs tream to
the G11& River.

•

2.

3.

Allowable velocities, 'tractive force and tractive power 1Ile'thods
should be tried and the 1Iethod that yields the most satisfactory
result should be used.

A low flow channel doe. not appear 'to be of great benefit to
~ .atiaf'actory operation of the channel.

Sediment will constitute a JDaintenance problem, but should no'C
have to be considered in the design of the channel.

~:-.. --.

'"·~t';'J
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5. Besides concrete lining and rock riprap, benching, re=olciing
the existiug IQa terial, or use of 8011 cement may be lUiedte
atabillee the chaanel.

~ ~h
Paul MoDville ~v I VV

Civil Engineer

eel Elliot PleXJa&Ul
Aubrey Sanders
Cliff Maguire

USDA-8G8
PM:ks

. ;



West Regional Technical Service Center, Portland, Oregon 97209•
UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVP.TJON SERVICE

SUWECT: ENG - Williams-Chandler WPP, Arizona
RWCD Channel

TO: Paul Manville, Design Engineer,
SCS, Phoenix, Arizona 85025

DATE: Nov. 19, 1973

During our discussion of the geologic investigations on November 8,

I mentioned data on remolded samples that were obtained some years

\-

ago. Attached is a copy of the laboratory test results.

., I

•

•

Elliott M. Flaxman
Sedimentation Specialist

Attachment

cc:
A. C. Sanders, SCS, Phoenix (w/o attach.)
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UNITED STATES DEPARTMENT OF AGRiCULTURE _'==:~/'~'

SOIL CONSERVATION SERVICE

DATE: ...... U. 1973 .'SUBJECT: .MJ!'.....%dp JIaport - AriseDa

• Tfr. -:'~4i¥;~=
.. - . _. ..

Ihda& tile .jied.N. e:.ua tolloriDa l.t_ wen COftnCl: . fte Sata Cna
.. h4D Jt:lwr. Aad# iJlnatiaatioa .. l.t .perta1Da &G areal...... eed1-
-.at 7iaW aDCl d_p, Mdf..... y1e14 to t1aep~ Qaeea ·Creek .
~ ... aeo1oa1c inMt1pt1oll of dle ISICD ehmme.1.

SlIate Cna-Saa PedJ:O Uftr BalD·

GIl 'Cbe'atC.... ., W"OWIiMr .5. DoD. Clarka ad I ..u:l.tecl pozt:loDa of die
llalJ111tCll1e1lx.ped..t.J Vat..... Dear 'lo81Jaee- wUh Boaer 81_tCID,
.... ...... .%hU Y1a1.t ... arraoaed wlt:la Dr. Eaaeth »-uri who U
CODjuac:tlea vit1a Ik. SiNDt_ .... Mea eYaluat:1D& the ... of~ 1IIItwnal
Soil Lou' Eqaat10a :ill the llalAut Qalch Vateahe4. In add1t1oa, thq1la4
wed. ....t ....vre-nu 18 th1a vaterahecl to evaluate tM .pAf_t
PeW pnd1ct:J811 eq_t1oIa Mftlopec11.D the Uait. 1'be,Dove as
part of a tuk force ...11"Mn t of die Water~sw.eo-1~ .
?Sue.

•
the rMW.b cd JleIaard aM Sf_t. l

• fl'aluaUoa of the UJd._nal Soil Loa.
~ indicate chat dut ~ or taoil, factor ,ahau.1d be ~d.all7
_"ler tIaau any be1.q __ or indicated 'to ba appnprlate :bathe
Ua,atauator·. AdY1Ht:7 SOILS-6 of February 6, U73... SoU ErocJ1h11:lt7
ad SOU .l.osa %olu~ Factors 1D the lJDlftZllal SolI LoA Bq1llltioR.
%bq cla1:aDdDed that ~ "X" for the wr,' arawUy ao11a 1D the WalDE
Qalda IfatanIaU Uou.1d be .about: 0.01 to 0.02, vhieh 18 BUrly cosparahl.
to tbat oL a arawUy~ 801l fro. Hew .1eraey .. Uaatlf1ed ill
Api.etalbJr&1 R..6oek Bo. 282-

llopa 1eDsth as ..... ill the equat:1oR 18 aothu factor that .. tlf.at:uHe4
1a tIua ael.. n appean to __ furtJaer CiOII8Uerattml _ ~ 1.ta
4IppUcwM1 tty to araft117.ad perhap8 other _11s aacJ alope eoDdit:J.ou
.fa £r1soDa .u .1sahere 1a die Ileat. _ aapect~.t Va1aut
o.1dl ad t:Januah the re-tpftr of the .trip 1a the ...iD nth Clarke v..
tba appropriateuese of·anllab1e criteria OIl ..d1MDt 4e11ftzy ratl.oa Gr
the d1ffenaee betwea poaa U'OII1OIl ad ..diPe'Qt y1e14. It _..4
appaftllt ~t .... c:rl.teria reflectl.. of dae 80aZltaillS IUId 10Da outwuh
fau an.-deL '1'h& draft of .0. aatatiw pzopoa81. dne10ped 1a the
IJait wen .'seaned with Clarke.
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COMPUTATION SHEET

SC5-ENG-523 Rev. 8-69

U. S. DEPARTMENT OF AGRICUL.TURE

SOIL. CONSERVA TION SERVICE
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DATE: September 28,
1978

~0~--Ftz;;-~'
UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE Room 3008 Federal Bldg., Phoenix,

SUBJECT: ENG - llilliams-Chandler WPP
RWCD F100dway•

TO: -Ralph M. Arrington
State Conservation Engineer

John Sullivan participated in a Meeting held September 12, 1978, the
purpose being to determine the manner in which the excess material
from the RWCD Floodway Reaches 1 and 2 would be deposited in the
designated disposal areas. Other persons in attendance included

John Savicky, Flood Control District
Jack Moore, BIA
Hugh Helmes, BIA
Tom Neumann, BIA
Fred Goldman, Adam, Hamlyn. Anderson (FCD)
Rexford Stone, SCS

The spoil disposal plan for these areas is attached.

• Paul J. Monville
Design Engineer

Attachments \
cc: Herb Donald, FCDMC (with attac.'lunents)

Niles Glasgow, RB-lJS,SCS "
Joe Knisley, Tucson A.O. "

PJM:ks
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RWCD FLOODWAY SPOIL DISPOSAL PLAN
REACHES 1 & 2

General Requirecentll for Non-Agrieulmral La.nds

The spoil material viII be deposited in lifts not to exceed two (2) feet
and the finished surface shall not vary more than O.S± fDOC fbemathe
average grade. The fill IIlppes created by the deposition of the material
cannot be steeper than 4:1.

General Requirements for Agricultural Lands

The spoil material will be deposited in lifts not to exceed one (1) foot
and the finished S".1rface will not vary aore than 0.5:t foot from the final
grade.

The final grade in the direction of irrigation cannot eT~eed 0.00055 ft./ft.
and the maximum allowable eross slope is 0.0015 ft./ft. The fill slopes
created by the vaste operation will be no steeper than 4: 1.

Individual Requirements for Each Disposal Area (See Attached Maps)

Area 1. Begin the disposal operation at the northwest corner of tile area,
blencHng the deposited material with the existing ground surface
and proceed in a south and ess t direction.

Area 2. The area shall not be filled higher than the nor1:heast corner.
Begin at the southwest corner and fill towards the northeast
corner.

Mea 3. Tne s?oil material will be deposited parallel to Highway 93 7

progressing from west to east. The fill height is not to exceed
two (2) feet.

Area 4.

Area 5.

Area 6.

Area 7.

The fill height is not to exceed four (4) feet. There. is no
specific beginning point or direction of fill.

See Area 3.

The fill height is not to exceed oro (2) feet. Begin filling
north or south and west to east.

The fill height is not to exceed ten (10) feet and viII be
forty (40) feet from the San Tan Canal centerline.. The
finished surface will be sloped so the.t drainage is away frOl!l the
canal.
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Area 8. The spoil wUl be placed 80 that the final grade w111. correspond
with the existing grade and will not exceed tvo (2) feet in
height.

A space will be left between Areas 7 and 8 to allow for drainage.

Area 9. rne fill will be no closer than one hundred (l00) feet on the
east side and forty (40) feet on the west side of the canal.

The fill height v111 be no greater than four (4) feet on the west
side and two {2} feet on the east side of the canal. The surface
will be finished in such a manner that drainage wlll be away from
the canal.

Area 10. The fill will be no closer than one hundred (100) feet to the
canal centerline -and will have a finished surface elevation no
higher than 010 (2) feet above the existing southeast corner. The
filling operation will begin at- the southeast corner and proceed
in a northwest direction.

Area 11. Fill the pits to the natural ground line.

Area 12. The maximtlI!l. he1.ght u not to exceed three (3) feet.

Area 13. Same as area 12.

Ares. 14. nll the existing channel to the natural ground Une with the top
four (4) feet of material being suitable for cultivation.

Area 15. Tne cHsposal areas are agrieu!tural lands and ~l be co~leted

in forty (40) acre tracts. The top four (4) feet of the material
will be suitable for cultivation.
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Thomas G. Rockenbaugh, State Conservationist
SCS, Phoenix, Arizona

UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

DATE: July 1, 1977

ct,{4t-. if/3 __~ 7,,/-...'·

, (~(f\-

/(tJ. r<-L.- -

Rm. 510, Portland, OR 97209

-I c,

West T~ca1 Service Center, 511 N. W. Broadway,
. C2--J,

MGT - Trip Report - May 9-13, 1977, Assistance on
RWCD Floodway and Associated Work

TO'

SUBJECT•

•

Purpose:

The primary purpose of the trip was to (1) observe proposed channel
modification work in the field for the RWCD Floodway in the Williams
Chandler Watershed, and (2) explore with the staff ways of processing
the preliminary and final design work·to completion (including the
reaches located between the Gi 1a River and end of Power1 i neFl oodway) •
Associated work in the Queen Creek Watershed was discussed, cracking
of the emb~nkment at the Rittenhouse Dam was observed..A siqe/trip
was made to Skull Val1ey.located near Prescott to observe and consider
proposed structure work for a large CO-Ol project. On the return trip
to P.hoenix completed PL-566 work in the Wickenburg Watershed was ob
served.

I regret that it has taken what appears to be an excess amount of time
to compile and distribute this confirming document to your office. The
week's work covered a wide range of assistance needs that warranted
lengthy and carefully considered responses and the pressure of other
high priority assignments deterred the writer from exerting continuous
effort to lay this assignment by.

I do take this opportunity to acknowledge that much of the week's work
discussed in the following paragraphs have already resulted in action
on the part of the State staff as exemplified by your request for dele
gated engineering approval authority - See Tom Rockenbaugh's memo to
Kenneth L Williams, dated May 23, 1977, and Williams' letter to Rockenbaugh
dated June 17, 1977, regarding change in arrangements for preparation of
preliminary design and final design of the RWCD Floodway.

..
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•

I am aware that other items discussed during the week have received sub
sequent attention, based on design decisions reached during the week.

Participants:

Thomas G. Rockenbaugh, State Conservationist, SCS, Phoenix, Arizona
Ralph M. Arrington, State Conservation Engineer, SCS, Phoenix, Arizona
William K. Andersen, Asst. State Consv. Engineer, SCS, Phoenix, Arizona
-Paul J. Monville, Civil Engineer, SCS, Phoenix, Arizona
:Richard M. Matthews, Head, Design Section, E&WP Unit, WISC, Portland, OR
Rex Stone, Civil Engineer, SCS, Phoenix, Arizona
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Sid Brase, Project Engineer, Flood Control District, Maricopa County, AZ
David A. Smith, District Conservationist, SCS, Prescott, Arizona
Clifford E. Parsons, Area Engineering Specialist, SCS, Prescott, Arizona
Martin Toney and staff members, Arizona Dept. of Transportation,

Bridge Division
Frank Barrios and staff, Arizona Water Commission

•
Thomas G. Rockenbaugh
7/1/77
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Findings and Recommendations:

Entrance Interview, Monday, May 9, 1977

Upon arrival at the State Office an entrance interview was held with you
to discuss the week's work. Items discussed included (1) work to be accom
plished on the RWCD watershed, (2) the need to consider proposed structure
work in the Skull Valley CO-Ol project and reach conclusions regarding
functional feasibility of the project, and (3) discussion was held re
garding the recently surfaced concerns by the local sponsoring organiza
tionregarding cracking of embankment structures located in and around
the Phoenix area.

Tuesday, May 10, 1977 - RWCD Williams-Chandler Watershed

Bill Anderson, Paul Monville, Rex Stone, and Dick Matthews observed appro
ximately 27 miles of proposed RWCD Floodway in the field from its junction
with the Gila River to its beginning at the junction upstream with Power
line Floodway. The group was met in the field by Sid Brase, Flood Control
District, Maricopa County. It is anticipated once the supplement which is
now undergoing review for the Williams-Chandler Watershed (RWCD) is approved,
preliminary and final design operations for this work will commence.

Observation of design features yet to be coordinated before final design
can be initiated include:

1. Accurate base-line surveys are yet to be accomplished which will
subsequently serve as the basis for stationing and defining pertinent
elevations for each channel element .

. 2. Determination of final alignment and location of the channel with
in firmly committed right-of-way boundaries:

a. This involves some channel reaches with erosion-prone soils
and questionable velocity relationships.

b. Abrupt changes in direction to accommodate landright needs of
historical significance.



•
Thomas G. Rockenbaugh
7/1/77

3. There is still need for initial coordination of detailed design
efforts with railroad and state highway to agree on the final alignment
and location of the floodway through rights-of-way controlled by these
i nteres ts.

3
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•

4. Physical data is yet to be analyzed in detail to determine channel
size, bottom slope and water surface elevations within the highway and
railroad right-of-way.

5. Close coordination of the project .alignment and location with
county interests appears to exist. A number of county bridges are to be
replaced. It was observed that one of these bridges has already been
completed and one bridge was observed to be under construction. At least
one county road will require relocation.

6. Coordination with sponsors will be required to relocate and re
align existing irrigation canals.

7. It is planned that""erosion resistant soil lining will be placed
to improve the wetted perimeter of some reaches where erosion-prone soils
now exist. Location of erosion resistant soils in sufficient quantity
is yet to be firmed up .

It is recommended that the state engineering staff consider experience
gained by the Bureau of Reclamation regarding the use of earth channel
linings. Bureau has concluded that thin linings 6 to 12 inches in thick
ness are not dependable from the standpoint of resistance to erosion and
have not utilized them in recent times. Consideration of use of thick
earth channel linings must give the usual consideration to soil character
istics of the earth lining and be coordinated with maximum permissible
velocities they can be expected to withstand. Bureau of Reclamation pub
lication entitled, "Linings for Irrigation Canals," contains discussion
of the Bureau·s experience with earth canal linings.

8. Selection of offsite areas to dispose of excavated channel materials
estimated "to be in excess of a million yards is yet to be firmed up.

9. Earth and structural transition sections involving changes in
channel type sizes, and materials must be analyzed and proportioned for
design purposes.

10. Location and selection of structural measures to enter channel
and overbank flows into the RWCD where Queen Creek watershed drainage
functions with RWCD is yet to be firmed up. -

11. Availability of adequate soils data needed to analyze structure
alternatives and make subsequent structure conveyance selections is yet
to be fi rmly resolved .



Before fi nn coordi nati on of effort among the State Hi ghway Department,
the county, the Santa Fe Railroad, and possibly the leadership for the
Indian lands can be accomplished, it will be necessary to have a com
pleted preliminary design including selection of centerline alignment,
channel bottom slope and elevations, types of channel reaches and dimen
sions, and water surface profiles.

•
Thomas G. Rockenbaugh
7/1/77 4
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In light of the foregoing design features that are yet to be coordinated,
I recommended to Ralph Arrington that preliminary design be completed
close to the project under the guidance of the State Design Engineer. ~/
The intent of this recommendation is to insure that a smooth flow of
work is maintained as the project design data and documents are processed
to final approval.

It is acknowledged that this work has been tentatively scheduled to be
accomplished by the E&WP Unit for more than 2~ years; however, with the
lapse of time, during which the RWCD supplement has been pending, the
E&WP Unit Design Section has not only decreased in number but no longer
is staffed with the personnel who were at one time knowledgeable of the
coordination needs of the project. .

We are of the opinion that the E&WP Unit Design staff is currently equipped
to best assist with preparation of some elements of the final design after
preliminary design has been coordinated and the structure system layout
has been selected and finned up under the guidance of your staff.

Even then we recommend that it will be advantageous to the state operation ~_
over the long haul to initiate upgrading of your Design staff to progress ~
the design workload systematica~ly, efficiently, and safely to the approval
stage.

In this setting direct assistance by the E&WP Unit Design Section would be
available to:

1. Resolve and mutually reach agreement on complex preliminary and
final design decisions. This would preferably be accomplished through
predesign conference selectively scheduled to be held onsite and when
appropriate in Portland. Arrangements might be considered whereby train
ing combined with work details could be worked out for members of your
Design staff.

2. Assist the State Conservation Engineer and State Design Engineer,
provide the training needed to (a) perfonn quality design work in-house,
and (b) assist State staff to prepare A&E specifications and coordinate
design efforts of consultants, thus, insuring a smooth flow of work.



•
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3. Inclose cooperition with the State Conservation Engineer, accom
plish reviews.leading to approval of those drawings and specifications re
quiring joint approval by the State Conservation Engineer and E&WP Unit
Head. .

In that much of your complex project workload is centralized within the
proximity of Phoenix, the thought is offered that under the guidance of ~

Ralp,h Arrington and other key engineering staff members, much opportunity ,'~~
exists for engineers with design capability to become fully rounded in pro
ject planning and operation engineering (including career developing engi
neering experience in the area of planning, design, and construction).

Rittenhouse Dam

The group returned to Phoenix via way of Rittenhouse Dam to observe the
work being carried on by the local maintenance organization to investi
gate what appears to have potential for extensive cracking of the dam per
pendicular to the centerline and extending continuously into both the up
stream and downstream sectors of the dam.

Investigation procedures utilized included excavating a trench of exten
sive length along the centerline of the dam. This trench was estimated
to be approximately 10 to 12 inches in depth. Water was introduced to
the trench which sought out the cracks and subsequently surfaced on the
front and back slopes of the dam at elevations significantly below the top
of the dam.

These cracks are closely spaced (6 to 10 feet apart). Several pits had
been excavated in an attempt to determine the extent cracking persists
into the interior of the embankment.

Observation of the open pits indicate that the cracks of significant mag
nitude extend to significant depths into the interior of the dam. Based
on the water test applied, it also appears that the cracks located at
elevations somewhat below the top of the dam (those intersected by the
trenching operation) may be continous through the top width and in both
upstream and downstream sections of the slope. If continous transverse
cracking is limited to the proximity of the embankment surfaces the poten
tial for distress might be limited to floodwater detention situations in
which the structure' would be functioning in the freeboard range. However,
based on observation of the investigations that have been made at the time
of our visit to the site, it would be presumptuous to attempt to draw con
clusions regarding the cause of or the potential threat these cracks pose
to safety of the' dam.

I am of the opfnion their presence warrant a thorough post construction
technical investigation to determine the impact that they may have on the
safety of the dam as well as provide' information on which to base future
designs in the area.



Prior to the end of the week it became apparent that such plans were
being initiated by the local organization to retain a consultant for
this purpose. Jack Stevenson, E&WP Unit Construction Engineer, has
since participated with members of the State staff, local organization,
and consultant to formulate investigation procedures. Also, a committee
of SCS engineers is functioning to assist the State staff in evaluating
the consultants' findings. .

Wednesday, May 11, 1977 - RWCD Williams-Chandler Watershed

Arrington, Anderson, Monville, Stone, Sid Brase, and Matthews met Wednes
day morning to discuss the status of the planning efforts made to resolve
review comments leading to approval of a work plan supplement for the RWCD
Floodway. State staff is of the opinion that SUfficient data testing and
analysis have been made to support the supplement through the approval
stage. I concur that sufficient testing appears to have been accomplished
to estimate costs and in general establish project right-of-way limits.
However, as enumerated previously, this assumes many technical features
will remain to be accomplished and coordinated in the preliminary design
phase. .

I again emphasized the need remains to accomplish preliminary design at
the project level to enable the highway, the railroad, the county, and
the SCS to all forge ahead simultaneously in reaching agreement on lay
outs leading to preparation of final designs.

It was agreed that further comment would be withheld pending subsequent
review by the supplement review team.

Meeting with Arizona Department of Transportation - Bridge Division

The above group spent the latter part of Wednesday morning meeting with
ADOT - Bridge Division, to discuss the status of the RWCD work plan supple
ment. ADOT is particularly interested in alignment and location of the
RWCD as it pertains to their interest and responsibilities in the design
of bridges needed to accommodate the RWCD Floodway.

•

•
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As previously stated, in order for ADOT to proceed with design of the high
way bridges, it will be necessary for the SCS to prepare and reach agree
ment with them regarding the preliminary design layout, including location,
alignment, and sizing of the RWCD Floodway through the highway right-of-way.

The same data gathering, preliminary design development, and agreements
reached must be accomplished with the Santa Fe Railroad before consulting
Service contracts for final design of the required railroad bridge can be
negotiated •



Meeting with Arizona Water Commission, Wednesday Afternoon

Wednesday afternoon, Arrington, Anderson, Monville, Matthews, Stone, and
Brase met with the Arizona Water Commission regarding Queen Creek work
plan development.

Discussion centered around hydraulic proportioning of proposed Site 1
which is located on a large drainage area and is in series with an
existing Corp of Engineers floodwater retardation dam.

Proportioning of Queen Creek Site 1 is severely hampered by the long draw
down time (60 days) associated with dewatering of the upstream Corp dam.
This functional characteristic of the Corp dam has important bearing on
sizing of the principal spillway at proposed Site 1. It must be propor
tioned to have capacity to pass the flows from the upstream structure plus
added capacity needed to dewater detention storage attributable to the
principal spillway hydrograph in a reasonable (10 days) period of time.

Proportioning of the proposed dam to detain and pass the freeboard hydro
graph is also severely affected by the upstream dam's prolonged dewater
ing time. In view of this situation, it must be assumed the Corp dam con
tains a significant amount of detention storage when the emergency spill
way and freeboard storms are imposed on the watershed. The end result
being that the proposed (downstream site) emergency spillway (located in
E soils) must be proportioned to pass the major part of the freeboard
volume yielded from the total watershed. Limitation on available spill
way width, spillway orientation, weak soils in the emergency spillway area,
and the high prolonged volume of discharges per foot of spillway width, all
combine to yield substandard earth spillway conditions at this Site.

I t was recommended that the hydro logi c and hydraul i c cri teri a used to pro
portion Site 1 be developed in cooperation with the SCS State Hydraulic
Engineer and with Wendell Styner, E&WP Unit Hydraulic Engineer as needed
to resolve the question of how to treat prolonged outflow from the Corp
dam in developing hydrographs and flood routing these hydrographs to size
the lower structure.

•

•
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In addition to the hydraulic sizing problems inherent at Site 1, it is lo~

cated in the same topographic setting as Rittenhouse Dam and, therefore,
the potential for embankment cracking must be addressed.

Thursday, May 13, 1977 - Skull Valley CO-Ol Project

Arrington, Monville, and Matthews traveled to Prescott where they were
met by David Smith, District Conservationist and Cliff Parsons, Area
Engineering Specialist, and the group proceeded to Skull Valley to study
a proposed site where a chute spillway structure is being considered to
control a headcutting gully, which is occurring due to storm runoff yielded



from a 100 plus square mile drainage area. Prime meadow and hayland is
being significantly dam.aged as the. gully advances upstream.

It is planned that the structure be located through a stable abutment
and constructed in conjuncti on wi th a dike,"""to form a floodway. The·
system will be designed to control the i50-y~ar peak runoff from the ?~i\l·
watershed. . _~ .

The proposed structure measure appears to have meri t as a means. of pro
viding gully control.

•
Thomas G. Rockenbaugh
7/1/77

8

•

•

For the proposed layout, it is assumed that storm events in excess of the
design will be forced to by-pass the floodway and eventually return to
the existing channel in the vicinity of and to the left of the proposed
structure (looking downstream). The idea here is to protect the installa
tion by proportioning to insure that all discharges in excess of design
will be diverted away from the structure and, thus, avoid overtopping
it (a variation of island-type construction as discussed in NEH-16 on
drainage). The State staff assured me that by-passing of floodwaters
in excess of design can be satisfactorily accomplished.

In view that large storm events presently follow the above course and
have a nonerosive access route in returning to the existing channel, I
am of the opinion the head cut can be graded out and the two percent
event sa ti sfactori ly di rected to and through proposed grade control
structure. This is a grade-control project and does not involve impound-
ment of any water.

Wickenburg Watersaed

In-place Sunset and Sunny Cove floodwater retardation structures were ob
served on the return trip to Phoenix.

These recently completed structures have been subjected to significant
floodflows as evidenced by high water marks and significant accumulation
of sediment exists in the proximity of the riser location. Establish
ment of plants native to the area on the P?~~ slope of the dams and abut
ments appear to have been highly successful'with a- minimum of watering
effort expended.

These structures do not indicate visible symptmms of cracking; however,
they were constructed to include formal chimney drains which will serve
as a barrier to the flow of water through the dams should significant
cracking of embankment cross-section occur at any 1ocationalong the
centerline of dam.



•
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Friday, May 13, 1977 - State Design Approval Authorities

I spent the morning with Ralph Arrington and Paul Monville discussing
the capabilities of the Arizona Design "staff to process the foresee"able
design workload to completion.

Workload

I recommended that an analysis be made using Personnel Memorandum-12l and
Engineering Memorandum-6 as guides in determining the staffing needed to
process the anticipated yearly design workload to completion. This work
load analysis should be based on a realistic evaluation of the design
workload that is expected to be firmly programmed for design activity.

Consul tants

230
/

•

•

If it is anticipated that consultants are to be used in supplementing the
Design staff to process the design workload, evaluation of Design staff
time needed to accomplish this important coordinative job must be included.
The amount of input the Design staff must provide in coordinating design
work accomplished by consultants is most closely related to (1) the compe
tence of the consulting firm selected to perform the proposed design, (2)
the type and amount of previous SCS experience the selected consultant
has logged in preparing SCS design work, and (3) the degree of design com
petence, knowl edgeabi 1ity of Servi ce des i gn standards and cri teri a, and
sound design engineering judgement that is possessed by the design engineer
assigned "responsibility to represent the Service on consulting service
con"tracts.

In summary, quality SCS design input is required at strategic checkpoints
during the design process to insure that consulting services contract work
flows smoothlY to timely and quality completion.

The end-product goal being that progressive review coordinated by a compe
tent design engineer and carried out in accordance with review procedures
set forth in Engineering Memorandum-6 will facilitate the smooth flow of
work leading to approval by the designated SCS approving authority (State
or joint approval).

In analyzing the design workload, all major elements of the design man
power input should be accounted for including (1) direct assistance to
other units~ (2) work on AP9 ~tems, (3) training (receivi~g and givin9)~
and (4) deslgn workload antlclpated to be performed (a) ln shop,' (b) ln
the field, or (c) by consultants, etc. " "
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Design Section Staffing Needs

It was recommended that guidelines set forth by Personnel Memorandum-121
be used to determine staffing numbers in keeping with workload to be done.

It was recommended that desi gn staffing skills needed to accomp1 ish the
design workload should be evaluated based on the assumption the State
Design office will be responsible for the final and complete checking
of drafting, dimensions, quantities, etc., for which final construction
drawings and specifications are prepared in the State Office. If such
plans require the approval of the E&WP Unit, the approval would be based
solely on conformance of the layout and design criteria and procedures
to National Standards and sound engineering practice.

Exi t Intervi ew

I met with Ralph Arrington, Paul Monville, and you in your office on
Friday afternoon, May 13, 1977, at which time the week1s work was .dis-
cussed as detailed in the foregoi ng report.

VvJl. /vv2t~~·~
Richard M. Matthews
Head, Design Section

cc:Kenneth L Williams, Director, WTSC, SCS, Portland, Oregon
Paul Ti1ker, Head, E&WP Unit, WTSC, SCS, Portland, Oregon

an ro~tclLJ7
----,;~'--_Date~
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GENERAL REQUIREMENTS AND DESIGN CONSIDERATIONS
7

1. Loads

1-5. General.-Loads which canal structures
must capably resist include dead load weights,
live loads on operating decks, lateral pressures,
bursting and uplift pressures, and wheel loads.

1-6. Dead Load Weights. -Commonly used
dead load weights for small canal structures are
presented in the following tabulation:

adequate structural proportioning and
appropriate hydraulic setting of stmctures to
permit excess energy dissipation with minimum
water turbulence at the downstream ends of
the stmctures, and (4) stmctural proportioning
of certain transitions to minimize hydraulic
head loss.

Structural design provides: appropriate
concrete thicknesses and reinforcement steel
patterns for stmctural members to resist
bending moment, thrust, and shear stresses
imposed by reasonable loads on the structure.

Stability design provides: adequate
stmcture dimensions so that for most soil
foundation materials, the stmcture will: (1)
resist sliding and overturning, (2) preven t
percolating water from removing foundation
materials, and (3) provide foundation pressures
less than the maximum allowable bearing
pressure.

Design examples for stmctures which have
not been standardized illustrate a
recommended hydraulic design procedure, but
exclude stmctural design and stability analysis.

unusual soil properties exist, these values are
considered adequate for design of small canal
structures. For a detailed discussion of earth
pressures on concrete re taining walls, see
bibliography reference [5].

(c) Construction and Operating Equipment
Wheel Surcharge.-Walls of structures should be
designed to withstand construction and
operating equipment wheel loads which are
transmitted·· through the earth adjacent to the
structure. An additional lateral load equivalent
to '2 feet of earth surcharge is usually used.

Loads. -Operating decks for structures using
stoplogs are designed for a uniform live load of
150 pounds per square foot; otherwise a
uniform live load of 100 pounds per square
foot is used. Decks for radial gate hoists require
special stmctural design considerations which
are not included herein.

1-8. Lateral Pressures. - Lateral pressures
from several different sources are imposed on
walls of structures. Resultant forces from these
pressures must be adequately resisted by the
reinforced concrete.

(a) Water.-A fluid pressure of 62.4 pounds
per square foot (psf) per foot of depth is
caused by water. The pressure diagram is
triangular with the resultant force acting at
one-third the height above the base of the
pressure diagram.

(b) Earth. -Active earth pressures may be
de termined using Rankine's solution of
Coulomb's equation [5]. The pressure diagram
is as.sumed to be triangular, the same as for
water, with the resultant force acting at
one-third the height above the base of the
pressure diagram. Because of this similarity
with the tluid pressure of water, the pressure
caused by earth is some times referred to as an
equivalent tluid pressure.

Standardized canal stmctures have been
structurally designed to resist moist earth
active lateral pressure equal to 30 psf per foot
of depth and saturated earth active lateral
pressure. of 85 psf per foot of depth. Unless

62.4

120
l35
150

lOO
125

W,.ight.
(lbs,fcu. ft.)

Water
Backfill

Dry
Saturated

Compacted backfill
Dry
Saturated

Concrete

Load

•

•

•

To conveniently differentiate between soils
which are above and below the water level in a
soil mass, the terms dry and saturated are used.
Obviously the soil adjacent to a structure is not
ovendry and does possess a certain moisture
content.

1-7. Operating Deck Uniform Lille

This results in an additional uniformly
distributed lateral pressure (rectangular
pressure diagram) 9f 60 psf from the backfill
surface to the bottom of the wall. Standardized
canal structures are designed to withstand this
addi tional load.

(d) Ice. - Ice loads on structures should be
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Offi cials [6] (AASHO). The fOllowing
tabulation shows total equivalent earth cover
for various heights of earth cover over the top
of the pipe with H-15 and H-20 truck wheel
loads.

For earth covers less than 2 feet, special
provisions such as concrete encasement of the
pipe or slab covers are required. Wheel load
effect is negligible-when the earth cover is more
than 8 feet.

Wheel load impact factors used for earth
covers less than 3 feet are as follows: (1) 10
percent for earth covers of 2 feet 1 inch to 2
feet II inches, (2) 20 percent for earth covers
of I foot I inch to 2 feet, and (3) 30 percent if
the earth cover is I foot or less.

Special provisions, such as detours and
safety precautions, as may be required by a
highway commission should be included in the
design specifications.

(b) Railroads.-Design and installation of
pipe under a railroad often requires special
provisions to comply' with the railroad
company requirements. ] acking casing pipe
through the railroad embankment is a common
requirement. Pipe used to convey the canal
water (carrier pipe) is then installed in the
casing pipe.

The top of pipe installed under a railroad
roadbed is usually at least 3 feet below the top
of the railroad tie unless otherwise specified by
the railroad.

For an E-72 railroad loading [7], usual
Reclamation practice is to provide a pipe class
to withstand a total equivalent cover of 20 feet
when the top of pipe is 3 to 15 feet below the
top of the railroad tie. Additional load caused
by impact is included in the total equivalent
cover previously discussed.

Total eq uivalent earth cover for
wheel loads shown,

feet

•

•

•

considered if wintertime canal operation IS

required. The magnitudes for ice thrust·
presented in bibliography reference [5] may be
used.

(e) U'ind.-Wind loads on small irrigation
structures are not included in the structural
and stability analyses..

1-9. Other Pressures.-(a) Uplift.-Uplift
pressures, which may be caused by water
percolating under or along the sides of
hydraulic structures, reduc~. the effective
weight of a structure and are therefore
particularly significant in the stability analysis.

Stilling pool floors, for example, are
subjected to uplift pressure from downstream
water levels which may saturate the soil behind
the wall to a significantly higher elevation than
the water depth in the pool just upstream from
the hydraulic jump. Weep holes are used to
lower the saturation level.

(b) Hydraulic Transients.-Pressure surges in
a pipe and bore waves in a canal accompany
any change of flow in the system. These
transients are l1sually of insignificant
consequence in a small, open irrigation system
and are therefore generally omitted from
structural design considerations. A gradual rate
of change of flow minimizes the magnitude of
hydraulic transients.

(c) Seismic.-Additional earth and water
pressures imparted to small canal structures by
earthquakes are not included in the design
considerations. The increased loads are minor
since the earth, water, and concrete masses are
all small. Temporary stress increases caused by
seismic loads would therefore be minor.

1-10. Wheel Loads Transmitted to Buried
Conduit.-Pipelines crossing under highways
and railroads must be designed to withstand
surcharge loads from trucks and locomotives.
Concentrated wheel loads. are transmitted
through earth cover and distributed at the top
of pipe where they are considered to be
uniform loads. For design convenience, the
uniform loads are converted to equivalent
heights of compacted earth cover and added to
the actual earth cover. Pipe is selected to
withstand this total equivalent earth cover.

(a) Highways.-Equivalent earth cover for
highway wheel loads is based on criteria of the
American Association of State Highway

Height of
earth cover,

feet

2
3
4
5
6
7
8

H-15 loading

11.8
7.5
6.9
7.3
8.0
8.7
9.4

H·20 loading

15.1
9.1
7.8
8.1
8.6
9.2
9.9
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2. Stability

1-11. Bearing Capacity. -Foundation
bearing pressures for small structures are of
small magnitude and will ordinarily be less than
allowable bearing pressures for the various soil
types [5] .

Foundation treatment may be required,
however, for low-density or expansive
foundation soils. Ordinarily, hydrocompaction
by ponding will sufficiently consolidate soils of
low density. Overexcavation of the foundation
soil and replacement with compacted,
nonexpansive soil is a usual treatment for
expansive soil foundations. The nonexpansive
soil surcharges the underlying expansive soil
and thereby can adequately reduce the
foundation movement. Overexcavation is also
sometimes used for foundation treatment of
low-density soils.

When installing pipe in rock, the foundation
should be overexcavated and replaced with a
gravel or earth cushion to permit a more
uniform bearing pressure for the pipe. This is
essen tial to effectively utilize the desianb

strength of the pipe, and to preclude unequal
5ettlement and resultant cracking of pipe.

1-12. Sliding Coefficient.-Any structure
subjected to differential lateral pressures must
capably resist the tendency to slide. Resistance
to sliding is developed by shearing strength
along the contact surface of the structure base
and the foundation, or by shearing strencrth
within the foundation material itself. Shearing
strength developed by cohesion is omitted and
only that developed by mechanical friction at
the base and foundation in terface is used for
sliding analysis of small structures. An
allowable sliding coefficient equal to 0.35 is
used unless unusual soil conditions exist. This
may be expressed 3S:

~H
~N = 0.35

where:

~H = summation of lateral forces acting
parallel to the assumed sliding ~
plane,3nd

2: N = summation of forces, reduced by
uplift, acting normal to the
assumed sliding plane.

9

1-13. Overturning. - To prevent overturnina
the sum of the stabilizing momen ts mu;i
exceed the sum of the overturning moments on
the structure. Checks and check-drop
structures are perhaps the most critically
loaded small canal structures subject to
overturning. Maximum upstream and minimum
downstream water surfaces subject these
structures to unsymmetrical loads which tend
to cause overturning.

The resultant of all forces actina on the'=' -
structure should fall within the middle third of
the structure base to provide safety against
overturning. This locati'on of the resultant also

__ provides a more uniform bearing pressure on
the foundation.

1-14. fJercolation. - All standardized canal
structures have sufficient cutoff and structural
lengths to provide a percolation factor of 2.5
or more. This is considered adequate for most
soils to prevent piping of foundation materials
from beneath or adjacent to small structures.
Under ordinary operation, the maximum
di(ferential hydraulic head across the structure
causing percolation is of short duration. For a
more de tailed discussion of percolation, see
subchapter VIII C.

3. Hydraulics

1-15. Hydraulic Control.-In the competent
hydraulic design of any hydraulic structure it is
necessary to first determine the location of the
water surface control.

Hydraulic control is at the downstream end
of a structure if the downstream water surface
influences the height to which the upstream
water surface mllst rise. If the downstre3m
water surface does not influence the upstream
water surface, the control is at the upstream
end of the structure.

Upstream control for example will usually
exist for a relatively short culvert conveying
storm runoff under a small canal where the
outlet channel water surface is several feet
below the' upstream pipe invert. In this
instance, the downstream water surface does
not control the upstream water surface;
instead, the upstream water surface is
con trolled at the ink t end. The Ll'pstream pipe
invert elevation, the size of pipe, and the

C7j
V
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C K 0

0.6 1.78
0,7 1.04
0,75 0.78
0.8 0.56
0.82 0.50

For a comprehensive discussion of weirs, see
chapter V.

l7
SMALL CANAL STRUCTURES

Weir equation

Q =3.33 L H3
/

2

Q =3.33 (L - 0.2H) H3
/

2

Q = 3.367 L H3
/

2
.

Weir

Rectangular suppressed
Rectangular contracted
Cipolletti

1-18. Reinforced COllcrete.-(a) Allowable
Stresses. -Standardized canal structures
included herein, which show concrete

The value for C in the orifice equation is
primarily dependent on the hydraulic entrance
conditions. Subsequent chapters of canal
structures using the orifice equation indicate an
appropriate C value for a specific design.

(b) Weir.-Weirs are commonly used to
measure the rate of flow of water. The basic
weir equation [8] is Q = CLH3

/
2

• The
appropriate value for the discharge coefficient,
C, is primarily dependent on the geometric
shape of the weir and contraction of the sheet
of water flowing over the weir.

Values for C and equations for the more
commonly used weirs are:

A change in the direction of flow causes
bend losses. The m.agnitude of the loss is
dependent on the water velocity, and the angle
for a miter bend or the degree of curvature of a
circular curve. Pipe bend losses are discussed in
chapter VIII.

1-17. Discharge Co efficients. -(a) Ori
fice. -The discharge coefficient, C, used in the
orifice equation [8], Q = CA y!2gH, indicates
the magnitude of the assumed entrance loss.
Values of C may be rela'ted to an entrance loss
coefficient, Ko in the expression, Ko hv by the

Irelationship Ko .= C - 1. Values commonly

used are:

assumed entrance loss are all factors which
determine the height to which the upstream
water surface must rise to discharge the flow.

Downstream hydraulic control exists for a
properly designed inverted siphon when flow is
at design capacity. The canal water surface at
the downstream end of the siphon controls the
upstream canal water surface. For partial
discharges, hydraulic control is at the siphon
inlet if the downstream w41ter surface is 10\\'

enough to permit the water· to enter the siphon
at minimum energy, which is at critical depth.

For many structures, location of the
hydraulic control may be determined by
inspection of the structure profile and the
normal channel or canal water surfaces at each
end of the structure. In other cases the
Bernoulli theorem [8] should be used to
determine the hydraulic control location.
Beginning from a known downstream water
surface, a Bernoulli equation can be written
between pairs of consecutive points. If a
Bernoulli balance is attainable between all pairs
of points from the outlet through the inlet,
downstream control exists. If, however, a
Bernoulli balance is not attainable between two
consecutive points, a hydraulic jump between
the points is indicated and hydraulic control
will be at the inlet. It may then be assumed
that the water depth in the pipe at the inlet is
at critical depth; that is, at minimum energy.

1-16. Hydraulic Head
Losses.-(a) Friction.-The Manning formula,

[8] V = 1.486 r2 / 3 SI /2, is used to determine
n

friction losses in a canal system. For all
m 0 no 1ithic concrete canal structures, a
roughness coefficient n = 0.014 is used.
Roughness (friction) coefficients used for pipe
are n = 0.013 for precast concrete, asbestos
cement, reinforced plastic mortar, and steel,
while n = 0.024 is used for corrugated-metal
pipe. A 20 percent reduction in the n value is
used as a safety factor in the hydraulic analysis
of excess energy dissipation for those
structures which perform this function.

(b) Transitions and Bends. -Transitions are'
used to geometrically change the water prism
shape and cause acceleration or deceleration of
the flow. Losses associated with convergence
and divergence of the water prism are discussed
in chapter VII.

10
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Face not adjacent to earth
nor exposed to freezing
temperatures or direct
sun 0.15 percent

Face not adjacent to earth
but exposed to freezing
temperatures or direct
sun . . . . . . . . . . . . . . . .. 0.20 percen t

Exposed to freezing
temperatures or direct
sun 0.40 percent

Walls and other structural members
should have a total percentage of horizontal
reinforcement equal to the sum ·of the
percentages required for both faces as
determined for double-layer reinforcement.

(2) Dou hie-layer reinforcement.-For
joint spacing not exceeding 30 feet and
with:

Face adjacent to earth .... 0.10 percent

If a structural member exceeds 30 feet in
any direction parallel to the reinforcement, an
additional 0.05 percent of reinforcement steel
area is r~quired in that direction.

If a slab is fixed along any line, the
dimension from the line of fixity to the free
end is doubled to determine if the
reinforcement requirement should be based on
a length not exceeding 30 feet or a length
greater than 30 feet. .

Reinforcement spacing should not exceed
three times the thickness of the member for
temperature reinforcement and twice the
thickness of the member for stress bars.

Other minimum requirements and general
notes for designing, showing, and de tailing
reinforcemen t steel are indicated on figure J -8.
When using the illustrations of standardized
canal structures presen ted herein as
cons truc tion drawings, figure 1-8 should be
used for general notes and minimum
requirements for detailing reinforcement.

(c) Minimum Wall Thickness. -To provide
ease of concrete placement and insure good
bond between the reinforcemerit and concrete,
the minimum concrete thickness of cantilever
walls should be I inch per foot of height (5
jnches minimum) for walls up to 8 feet high. ..
Fgr llTall~ exceediDg 8 feet in height, the
minimum concrete thickness should be 8
inches plus 3/4 inch for each foot of wall 
height greater than 8 feet.

0.25 percent

Not exposed to freezing
temperatures or direct
sun .

Exposed to freezing
temperatures or direct
sun 0.30 percent

For slabs with joint spacing greater than
30 feet and:

Not exposed to freezing
temperatures or direct
sun 0.35 percent

GENERAL REQUIREMENTS AND DESIGN ~ONSIDERATIONS
o

.::knesses and size and spacing of 8
__ .nforcement bars, were designed by the i
working stress method based on a concrete (
strength of 4,000 pounds per sguare inch (psi) ~
at 28 days (f~), and reinforcement steel haVing

j
')

a specified minimum yield strength of 60,000
~ psi (fy )' Allowable working stresses used wer~
'" I ,800 psi compression (fe ) for concrete and
~ 24,000 psi tension (f5 ) for reinforcement steel.

For many ot the 'smaller standardized
structures, nominal mlTIlillUm concrete
thicknesses and minimal reinforcemen t steel
patterns control the design. In these cases the
concrete and steel strengths indicated could be
reduced wi thout jeopardizing structural
integrity.

Reinforced precast concrete pressure pipe
was designed by the ultimate strength method
using f~ =4,500 psi, fy =40,000 psi, and an LF
= 1.8 as a load factor.

(b) Minimum Reinforcement
Requirements.-The minimbm reinforcement
used for canal structures should be No.4 bars
(1/2-inch diameter) at 12-inch spacing when

'inforcement is placed in a sLngle layer, or
ere exposed faces of concrete are reinforced.

.<1 unexposed faces of concrete having
two-layer rein forcement, the minimum
reinforcement should be No. 4 bars at 18
inches.

The following criteria should be used to
de te rmine the cross-sectional area for
temperature or minimum reinforcement. The
percentages of reinforcement steel areas I~
:.lre percentages of the gross cross-sectional area
of the concrete to be reinforced: \

(I) Single-layer relOtorcement.-For slabs
with joint spacing not exceeding 30 feet
and:

•

•
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Figure 1-8. General notes and minimum requirements for detailing reinforcement (Sheet 1 of 2). 103-D-1194
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SUBJECT: 16-29. WS - Roosevel t Water Conservation
District Floodw~, Channel Seeding

To:Thomas G. Rockenbaugh
State Conservationist

• "'~
~. United St~tes

(' ~ Department of'
, Agriculture

Soil
Conservation
Service

.

rf(' "

3008 Federal 8uilding ~ .
230 North First Avenue r(~
Phoenix, Arizona 85025 ;I

OAT" October 18,1~~
IfJ'

••

In reviewtng the EIS and supplemental Plan Agreement 2 for RWCD,
I find that the floodway is to be seeded to native grass species,
However, in a meeting with the design engineers, I was informed
that the floodway is to be compacted to 95%,

Because of this, all chance for a good seedbed and subsequent
vegetative cover is lost, Therefore, I recommend that the flood
way not be seeded.

The adjacent disturbed areas should be seeded, as called for in
the plan. These areas should be protect~ from grazing and off
road vehicles by use of fencing,

If there are further questi ons, I wi 11 be gl ad to respond .

Donald W, Gohmert
State Resource Conservationist

cc: Gus Dornbusch ASTC(WR)
Ralph Arrington SCE

• ~



• ~
-=~~. United States
~t~ De~artment of
~ Agnculture

Soil
Conservation
Service

3008 Federal Building
230 North First Avenue
Pha enix, Ad zona 85025

. SUBJECT: lill-40 Williams-Chandler wPP"':'RWCD
P'loodway. Reach 1

DATE: June 22, 1979

--
TO: Ra~Ard.ngton

s~~onEngineer

Two seeding mixtures were developed in response to your letter on the
above subject. dated June 15, 1979.

'>~-.

Mix 11 consists of low-graving annuals to -b~ used between the roads and
across the floodway. Seed ~u1d be drill-seeded, placing. the seed .25
to .5 inches deep, .here possible. Sideslopes can be broadeast-seeded
by doubling the seeding rate and scarifying the surface by dragging a
chain immediately following seed placement. '--_~ .

Scientific Name Common Name Seed/lb PLS Needed %

, Festuca megalura Zarro fescue i92,000 2.0 Ib/ac .20

Bromus mollis Blando brome 265,000 2.0 lb/ac .20

• Plantago insularls desert indian wheat 200,000 6.0 Ib/ac .60

Mix 12 consists of desert shrubs; Desert indian whe3t is included in the
mix for quick ground cover. Mix #2 is to be used from the road to the
right-of-way boundary on each side of the floodway. It is also to be used
on disposal areas. Disposal areas should be left rough for seeding.

Scientific Name Common Name Seed/lb PLS Needed %

Atriplex caneacens* fourwing saltbush 52.000 4.0 lb/ac .36

Atriplex nummularia oldman saltbush 150,000 4.0 Ib/ac .36

At!iplex brewerii quail bush 240,000 1.0 Ib/ac .10

Plantago insularts desert indian wheat 200,000 2.0 Ib/ac .18

*Atriplex canescens requires a southern source, and should be dewinged.

•
~lt0{4Iunert
State Resource Conservationist

cc: Gus Dornbusch
John Sullivan
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BID SCHEDULE NO. 1
WILL IAMS-CHANDLER WPP, ARIZONA

RWCD FLOODWAY - REACH 1

• Item Work or Material
Spec.
No. Quantity Unit

Unit
Price Amount

1. Clearing and Grubbing 2 157 Acres $ 2~O QQ. S.·
-~- 31;j!oBQ.QO

2. MObilization 8 1 L.S. $ )(XXX

7• Earth Fill 23

6. Structure Backfill 23

4. Trench Excavation, Common 21

4) S?3. 00

5)20:>.00

$ , QJ. $\1 1-_.......--- ) 3~'2JO.10

$ 2. "0 $ E// f-". c'>O

$ c'§:E $
~ e;750.00

$ 6 45 $ I) G:-30. 8S

$ Q q,J $ 407) ~e"'.50

$

$ 40("'1~ $·13 C.Y.

870 C.Y.

500 C.Y.

655 C.Y.

193 C.Y.

438,050 C.Y.

1,720,070 C.Y.

23

31

3. Channel Excavation, Common 21

5. Structure Excavation, Common 21

8. Pipe Backfill

9. Reinforced Concrete,
Class "4000X

21 Bbls. $

1,240 Lbs.

10. Cement

• 11. Steel Reinforcement

12. 48-Inch Diameter Reinforced
Concrete Pipe, Class III

31

34

42 322 L.F.

$

$

1<C9.£ $

4 t:::
0.; $

CoO ~ $ ICl.320.00,

13. 6-Inch Diameter Drain System 44 1 L.S. $ J(XYX $ ~AQo.oo
J

14. 18-Inch Diameter Corrugated
Metal Pipe

51 308 L.F. $

15.

16.

17.

Special Fittings

Loose Rock Riprap (Type I)

Loose Rock Riprap (Type II)

51

61

61

1

42,720

4,050

L.S.

C.Y.

C.Y.

$ t~·«(

$ eS QQ.

$ 2S~

$ l/"\'SQ.OC

$l:,O~BJQQO,O~

$ \Q\)?SO.OO

18. Identification Sign

19. Me tal Work

93

81

1 L.S.

1 L.S. $ ;(! tt

$

$

\)000.00

\.000.00•

430 Acres $ eSQ~ $ \0/ '500, DC:>
,)

•
20. Grouted Rock Riprap

21. Seeding

62

6

1,590 C.Y.

Total

$ 35 ~ $ S~ (Qt;i).OD
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3-4-8D
BID SCHEDULE NO. 2 /;/4WILLIAMS-CHANDLER WPP, ARIZONA

RWCD FLOODWAY - REACH 1

• DIP CROSSINGS

Item Spec. Unit
No. Work or Material No. Quantity Unit Price Amount

1. Channel Excavation, 21 1400 C.Y. $ IQl $ \.,414.0 0-
Common

2. Structure Excava tion, 21 550 C.Y. $ S~ $ ~oes.oc:
Common

3. Structure Backfill 23 434 C.Y. $ 4'5" $ 3, Cof.r, 7.30B-

4. Reinforced Concrete, 31 116 C.Y. $ 4QQ oO $ 4(,,) 4DO. 00
Class 4000X

5. Cement 31 188 Bbls. $ llD o~ $ 3
J
OQ8.0C

6. Steel Reinforcement 34 14,694 Lbs. $ 0 4 '5" $ f, (Q\"e.30;;

7. Loose Rock Riprap 61 1,016 C.Y. $ C5~ $e~400.00

8. Asphalt Concrete 400 1,720 S.Y. $ 7~ $ Ic)Q4c.>.-OD
Pavement

• Total: $ \ 0 \) Sfo(oJoO

•
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•

QUEEN CREEK RF'~H II

• •

SCS_AS_1.6 SHEET _1_ OF _1_ SHEETS Name and Addre.. o( Bidder: :"l&008 and Addreu of B5:dder; Name and Addreu of Bidder: Name and Addre1l8 oC Bil.!der: I Same sod Addreu of Bidder:REV. 2_7J

ABSTRACT OF PROPOSALS M.M.SUNDT CONST. co. J. D. DUTTON HUNTER CONTRACTING CO. D. C, SPEER CaNST. CO. i JWJ CO~,RACTTNG co., Inc.

RECEIVED
P.o. Box 27507 P. O. Box 829 P.O. Box 1570 1717 W, Lincoln St.

I
4543 E, University Dr.

Tucson, AZ 85726 Olympia, WA 98507 Gilbert, AZ 85234 Phoenix, AZ 85007 Phoenix, AZ 85034
AT Rm.3008 Fed. Bldg.,Phoenix, AZ 85025

(PUCE OF OPEHlNG) ISCS-8-AZ-79
DATE OPENED 1/25/79 INV. NO. ___

IADDENDA TO BE ACKNOWLEDGED: i
NOS. 1 & 2 Total Bid S 633 ,169.00 Total Bid S 625,420.00 Total Bid S 913,518.00 Total Bid S .a'J6. 02 5 00 I Total Bid S 639,780.00

ACCEPrANCE PERIOD Calendar Days 60 days 60 days 60 days 60 days I 60 days
I

ADDENDA NUMBERS ACK.'lOWLEDGED 1 & 2 1 & 2 1 & 2 1 & 2
i 1!

BID GUARANTEE (Type and Amount) SF-24 20r. SF-24 20r. SF-24 20r. 51'-24 20r. i SF-24 20r.

DEUVERY PERIOD 86 days
!

86 days 86 days 86 days I 86 days

DISCOUNT I

ITEM WORK 0R MATERIAL QUANTITY UNIT AMOlJNT UNIT
A~IOUNT

lP.'IT AMOUNT UNIT AMOUNT i
U~lT I AMOUNTNO. AJ.'lD UNIT PRICE PRICE PRICE PRICE PRICE

l. MOBILIZATION 1 L.S 50,000.00 50,000.00 1,000.00 51,000.00 23,240.00 23,240.00 100,000,0 100,ooo,od 30,000.001 30,000.00, ,

OBSTRUCTION REMOVAL
30,ooo,od

I
? 500,001 3,000.00-. (cars) 6 each 5no 00 1nno no 100 on ,;no no 403.00 2,418.00 5,000,00

10,059.0C
I

6,000.001 30,000.003. SEDIMENT REMOVAL 5 A.C. 2 500.00 12 500.00 4 000.00 20 000 .. 00 50,295.00 4,000,00 20,OOO.oq

596,190.001
I

23.0~4. DIKE RESTORATION 20040 L.F. 21.10 422,844.00 18.00 360,720 .. 00 29.7 30.00 601.200.00 460.920.00

241,375.00
I

12.od5. LOOSE ROCK RIPRAP 9,655 ton 15.00 144',825.00 20.00 193100,00 25.0 15.00 144.825.00 115,B60.00

I
,
i

I
,
I

i I
I-- -'---_._.

I
I

I
I

i

-
j

-
) I , ~



•

-.' "I CREEK REACH 1

• •

SCS_"'S_l&6 SHEET _1_ OF _2_ SHEETSRE ..... 2-13 ~al11. lind Addre.. of Bidder; :-lamll and Addrelll of ~dder: Name aod AddreiUI of Bidder: S.",••nd Add,... of B'Jd.,: IN.",••nd Add<... of B'dd..:

ABSTRACT OF PROPOSALS
HUNTER CONTRACTING CO. M.M.SUNDT CONST. CO. D.C.Speer Const. Co. ""'" '0.'''''.00 .• '00. I ,. '. ,'"',.
P.O. Box 1570 P.O. Box 27507 1717 W.· Lincoln St. P.O. Box 1269 P,O, Box 829

RECEIVED Gilbert, A2 85234 Tucson, AZ 85726 Phoenix, AZ 85007 Mesa, AZ 85201 Olympia, WA 98507

AT R:n3008 Federal Bldg., Phoenix,AZ 85025
(PU.CE OF QPE."''QIIG)

1/25/79
SCS-7-AZ-79

DATE OPENED INV. NO. ___

ADDENDA TO BE ACKNOWLEDGED:

NOS. 1
Total Bid S 1.985,883,00 1.133,800.00 Tot.l Bid S 1,431,860.00 Total Bid $ 1,761,760,00 Total Bid S 1,337,300.00Total Bid.s

ACCEPTANCE PERIOD Calendar Days 60 60 I 15 days 60 days 60 days

ADDENDA NUMBERS ACKNOWLEDGED III III I 1/1 III III

BID GUARANTEEi (Type and Amount) SF-24 20r. SF-24 20r. SF-24 20r. SF-24 20% SF-24 20%

DEUVERY PERIOD 86 days 86 days 86 days 86 days 86 days

DISCOUNT I I
!TE..\{ WORK 0R MATERIAL QUANTITY UNIT maT Ul'IT UNIT I U~lT

:>0. AND UNIT PRICE A~IOUNT PRICE A~IOUNT PRICE AMOt'NT PRICE A.MOUNT PRICE A~IOUNT

1. ~obilization 1 L.S. XXX $ 10.000.00 XXX 95,000,00 I_xxx 114,000.00 10,000.00 10,000,00 XXX 100,000.00

Ob~~~~~itO(car5)
I, 11 each 1,000.00 11,000.00 500.00 5,500.00 i1,800.01 19,800.00 1,000.00 11,000,00 100.00 1,100.00

Obstruct ion
2.000.00 j2,500.001. Removal (trees) S each 500.00 2,500.00 400.00 12,500.00 500,00 2,500.00 200.00 1,000.00

'. S~di~ent Removal 1 acre 5,000.00 5,000,00 2,500.00 2,500.00 14,000.00 4,000.00 6.000.00 6,000.00 2,000.00 2,000.00

5. Dike Restoration 20,780 LF 74.85 1,555,181.00 15.00 727,300.00 52.00 1,080,560.00 64.50 1,340,310.00 40.00 831,200.00
.-

j

6. Loose Rock Riprap 20,100 ton 20.00 402,000.00 15.00 301,500.00 10.00 201,000.00 19.50 391,950.00 20.00 402,000.00

\ ../

L-__ _I ~
~



• )

AUEEN CREEK REACH 1

• •

SCS-AS-I46
SHEET _2_ OF __2 _ SHEETS I=me and Add,." nf Bidde,:~E\I. 2:-73 Name and Addreu of Bidd~r: ~am. and Addreu of adder: ~a.m~ and Addrell8 uf Bidder: l'Oame and Addrelll of Bit!d.er:

ABSTRACT OF PROPOSALS JWJ CONTRACT rNG

I
RECEIVED

4543 E. University Dr.
Phoenix, AZ 35034

AT
{PLACE OF OPENING I

DATE OPENED INV. NO. ___

ADDENDA TO BE ACK."WWLEDGED:

NOS. Tntal Bid II, 327.800.00 Total Bid $ Total Bid S Total Bid S Total Bid S

ACCEPTAN{;E PERIOD Calendar Days 60 days

ADDENDA NUMBERS ACKNOWLEDGED III

BID GUARANTEE . (Type and Amount) SF-24 20%

DEliVERY PERIOD 86 days

DISCOUNT

ITE:.\{
WORK OR MATERIAL QUANTITY UNIT UNIT

AMOUNT IF.'IT UNIT AMOUNT UNIT AMOlJ1'"NO. AND UNIT PRICE A~lOUNT PRICE PRICE AMOl:!'-'T PRICE PRICE

1- MOBILIZATION 1 LoS. 20.000 20,000.00
\

2.
OBSTRUCTION

REMOVAL (Cars) II each 400.00 4,400.00
OBSTRUCTION

3. REMOVAL (trees) 5 each 300.00 1,500.00

4. SEDIMENT R~IOVAL 1 acre 5.000.00 5 000.00

5. DIKE RESTORATION 20 780 L.F. 45.00 935 100.00 I

6. LOOSE ROCK RIPRAP 20,100 ton 18.00 361.800.00 , I
I

I
I

I

_.

-- ----'----- ------ J I ~
-......J



.-

.JoL gQL-\:-

• •

SCS-AS_l.l$ SHEET __1_ OF __1_ SHEETS I Name aad Addrnd of Bidder: Name and Addreu of Bidder:"'-EV.2-11 Name and Addreu o( Bidder: Same and Addreu of Bidder; Name and Addrel!l8 of Bil.!:!er;

ABSTRACT OF PROPOSALS
David Kessen Richard P. Murray Co. I Horizon Engineering &
1201 E. ~~rshall Inc. Construction,Inc.& Assoc.

RECEIVED Pho~nix, AZ 85014 P.O, Drawer G P.O. Box 2066

AT 3008 Fed. Bldg. , Phoenix, Arizona Chandler, AZ 85224 Mesa, AZ 85204
(PLACE OF OPEHlNG)

6t28/79
SCS-15-AZ-79

DATE OPENED INV. NO. ___

ADDENDA TO BE ACKNOWLEDGED:

INOS. None Total Bid I 302 000. 00 Total Bid I 365 J 50. 00 Total Bid 1379 350.00 Total Bid STotal Bid $

ACCEPTANCE PERIOD Calendar Days 60 60 60

ADDENDA NU:'>lBERS ACKNOWLEDGED 'ItA 'ItA 'ItA

BID GUARA..'llTEE ( Type and Amount) SF-24 SF-24 SF-24 .
DEUVERY PERIODCalendar Days

I
90 90 I 90

DISCOUNT 'ItA 'ItA I ':ItA I
ITE~ WORK OR MATERIAL QUANTITY UNIT UNIT I

I lr.'IT I U:-iIT UNIT
SO. AND UNIT PRICE A~(OU~-r PRICE I A~(OUNT PRICE I A~tOU~ PRICE .-\.MOUNT PRICE AMOI,'ST,

I

1. Mobilization L.S. XX 5,000.00 XX 25,000.00 XX
,

15,000.00
I

2. Removal of Water L.S. XX 5,000.00 XX 28,200.00 X.X I 16,500.00!

J. Channel Restoration 12,000 cu. d 3.00 36,000.00 9,90 118,800.00 I 1.60 I 19,200.00

4. Rock Riprap 19.000 ton 13.00 247,000.00 9.45 179,550.00 16.65 i 316,350.00

5. Trench Excav. 6,000 cu.Yd 1. 50 9,000.00 2.30 13,800.00 2.05 i 12,300.00

I
I

!
+--_. I I II I

i

II I
I I
i I !,

I
I, I

~!
I

<' '--
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AP'AVA i PtA-
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-------------------------------------------------------------------
------ -------

".~.__:_~d Add,... O;-~'dd" -. -~d:~T~===,..::-:;=----=. and Add,:, ofBi.!d:-~"~~- -.. of Bidd.,:
$C~_"~_146

SHEET _1_ OF _I_ SHEETSRE.Y. ~_7~

ABSTRACT OF PROPOSALS
"""Hm", ". . '''". ". ""~ "~,, '00' ro. '""' "'".. ,",. I'. ',cr," ro.. ,
1925 Water ~trcet 4101 L. _evington Rd. Box lOSS P.O. Box 716 45,) >1v~r.ity Driv

RECEIVED Long Beach, CA 90802 Box 27507 Glendale, AZ 853]] West Sacramento, CA Pha('ll. . .1. 85034

AT koom 3008 - F~deral BldR.,Phoenix, AZ 1'uc50n, AZ 85726 95691

t PUCE. OF" OPENING I 85025

DATE OPENED 4/11/79 INV.s~~O.ll-AZ-79
i

ADDENDA TO BE ACKNOWLEDGED:

942+£2Q..QL. _.1 Total Bid n,433•.750.00NOS. None
Total Bid ,. Total Bid I 1 041 000.00 ~o~09.!Wl00. 00 1,053,155.00Total Bid S

! ~

ACCEPTANCE PERIOD Calendar pays 60 60 60 60 60

ADDENDA NUMBERS ACKNOWLEDGED - - - - -

BID GUARA."'TEE (Type and Amount) SF-24 SF-24 SF-24 SF-24 SF-24

DEUVERY PERIOD Calendar Days 150 150 150 150 I 150

DISCOUNT N/A - - I - - I -
ITEM WORK OR MATERIAL

QUANTITY UNIT
AMOUNT

USIT r AMOUl'.'
UNIT UNIT UNIT

1'0. AND UNIT PRICE PRICE I PRICE AMOt'l-."T PRICE AMOUJ>" PRICE AMOUJ>,'T

1. Mobilization I job $20,000. 0 $20,000.00 140,000. 0 $140,000.00 $291,000. 00 $291,000.00 $35,OOO.OC $35,000.00 $228,155. 0 $228,155.00

2. Rock Riprap 75,000 ton 12.35 926,250.00 17.25 1,293,750.00 10.00 750,000.00 14.12 1,059,000.00 11.00 825,000.00

I I

i

I

-'

(lj
LV
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