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1.0 INlR(XX£TION

This report presents the results of Ellis-Murphy, Inc. contract to provide hydraulic
analysis and channel improvements design along a two-mile reach of Skunk Creek. The
work was done under a contract with the City of Peoria and approved on November 26,
1986. Although not specifically incorporated into this contract at the time of
approval, reference is also made to Intergovernmental Agreement Skunk Creek and filed
with Secretary of state on December 11, 1986.

In addition to the City of Peoria as the contracting agency, the scope of work and
the IGA required project coordination with the following: Maricopa County Flood
Control District for overall technical direction and the 83rd Ave. bridge analysis;
the Corp of Engineers for their Arizona Canal Diversion Channel Project; ADOT, their
project manager and consultant for the proposed Outer Loop Bridge and channel excava
tion plans; City of Peoria for their sports complex and new waterline across the
channel; and finally the developer of Desert Harbor subdivision for their drop struc
ture design at the confluence of Skunk Creek and New River.

Dames and Moore served as a subconsul tant to Ellis-Murphy providing geotechnical
analysis, HEC-II hydraulic analysis and various recommendations. The results of
their work are presented in its entirety as Appendix to this report and will be refer
enced where required. Appreciation is extended to Mr. John Rodriguez of Maricopa
County Flood Control District and Mr. G. J. Geiser, Project Manager for Dames and

. Moore. Both were very helpful in the coordination and completion of this project.

2.0 PLRPOSE AN) saFE

The need for this project developed from a number of inter-related activities which
would impact upon Skunk Creek and included the Corp of Engineers Arizona Canal Diver
sion Channel discharging into Skunk Creek; the proposed construction of the Outer Loop
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bridges across Skunk Creek; and the desire by ADOT to produce embankment material for
the Outer Loop from the Skunk Creek channel excavation.

The specific scope of work objectives include:

1. From topo mapping and other material supplied by the MCFCD, the channel was
modelled and using HEC-II, water surface profiles were calculated for two flow
conditions of 35,000 cfs and 50,000 cfs, respectively.

2. From the results of the HEC-II analysis a new channel alignment, inverts and
cross sections were developed to provide the best fit with the following con
straints:

Corp of Engineers project including the drop structure on the ACDC and the
bank protection designed for a portion of the south bank of Skunk Creek.

Minimum encroachment of the channel into the City of Peoria sports complex.

Preservation of a wet-lands area upstream of the 83rd Ave. bridge.

Attempt to preserve the existing 83rd Ave. bridge and extend its length as
required.

The proposed Outer Loop bridge already designed as to channel width, free
board and channel invert.

The proposed drop structure at the New River confluence.

Velocities which would not be excessively erosive.

That the 50,000 cfs flow water surface profile be contained in a completely
incised channel below the natural bank elevations.
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3. Conduct a series of geotechnical field tests and laboratory tests in order to
determine bank stability, erosion protection recommendations, and foundation
recommendations for any required drop structures.

4. Analyze the impact of the channel design on the 83rd Ave. bridge and make recom
mendations with concept design for lengthening or replacement.

5. Analyze the impact of the channel design on the proposed Outer Loop bridge and
confirm the parameters used for the bridge design including free board, channel
width and bank erosion protection at the bridge.

6. Prepare excavation plans and earthwork quantity estimates to be included in
ADOT's bid package for the Outer Loop Bridge.

7. Prepare a cost estimate.

8. Prepare a HEC-II analysis of the reach between the ACOC confluence and Bell Road
and provide preliminary recommendations for channel grading and erosion protec
tion.

9. Prepare a complete set of channel improvement plans for MCFCO.

10. Prepare a Final Engineers Report.

3.0 DISCUSSION

Following initial setup and trial runs, the HEC-II analysis of the channel was made
using 35,000 cfs and 50,000 cfs flow rates. The results of each run was compared
against the objectives and SUbsequent modifications were made until the final result
was achieved and accepted by MCFCO. The final channel configuration with two drop
structures, variable width and variable invert slopes is shown on the improvement
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plans. This final configuration also fitted with all the previous stated constraints.
(See Appendix for HEC-II printout and further discussion.)

The ADOT, Outer Loop Bridge, was confirmed to fit within the channel design and was
confirmed to DeLeuw Cather in our letter dated February 12, 1987. With a channel
bottom width of 257', 1:1 side slopes, channel slope of 0.019 1/1, top width of
300', and for a flow rate of 50,000 cfs, the freeboard to the lower cord is 9.5 1

•

Average channel velocities at the bridge were determined to be 18 fps. These results

were reviewed by DeLeuw Cather engineers at a meeting with Ellis-Murphy on March 24,
1987, and were considered to be acceptable. Because the design invert is lower than
the assumed invert for the initial bridge design, DeLeuw Cather decided to lower the
foundations and erosion protection toe down to conform with the new invert. The
bridge abutment erosion protection of soil cement was considered sui table for the
design velocities.

In order to preserve the wetland area and the other constraints of the channel design,
the channel top width at the 83rd Avenue bridge alignment will be in the order of 460
ft. Although, there is sufficient freeboard with the existing bridge, MCFCD did not
consider it feasible to extend the existing bridge to the length required. Therefore,
we were directed to assume a new replacement bridge at 83rd Avenue to fit the channel
design. A concept design for the new bridge is shown on Sheet 8 of the improvement
plans.

As shown on the plans, there is a small encroachment of the channel into the City of
Peoria Sports Complex. MCFCD intends to review the encroachment with the City of
Peoria for final approval.

The channel design, as previously stated, includes two new drop structures, one at
iJ,s__---

station 24+50 and the second downstream. at station 69+80. Concept designs for the
drop structures are shown on Sheet--S of the plans and further discussed in Appendix.
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The Corp of Engineers' bank protection design along the south side of the channel is
adversely affected by the channel design and specifically the top and toe down eleva
tions because of the effect of the drop structures on the channel inverts. It is the
intention of MCFCD to present our design to the Corp of Engineers, and it is expected
that they will amend their plans to have the top and toe down elevations fit the
channel elevations. The Corp will also use our channel alignment to finalize their
design for bank protection on the northside of the ACDC/Skunk Creek confluence.

Following the final channel design, the plans were cross sectioned at 200 ft. inter
vals and the amount of earth available for excavation was calculated. This quantity,
a copy of the cross sections and a reproduceable set of channel design plans were
provided to DeLeuw Cather to incorporate into their Outer Loop bid package.

It should be noted that the excavation plans have hold limits north and south of the
existing 83rd Ave. bridge.

Because the plans for the drop structure at Desert Harbor were prepared based on a
natural channel along Skunk Creek, they will now need to be adjusted to reflect the
Skunk Creek channel design. This will actually be favorable to the developer in that
it will reduce the amount of erosion protection originally shown upstream of his
structure. A copy of our plans will be made available for Desert Harbor to make
their changes. MCFCD will also have to resolve the access question where the Skunk
Creek channel crosses into the Desert Harbor property.

A new 16" water transmission line is being designed by NBS/Lowry and to cross under
Skunk Creek along the east side of the 83rd Avenue bridge. Designs were exchanged in
order to have the channel design and pipeline design compatable with each other.

Erosion protection analysis and recommendations for the channel banks were major parts
of Dames and Moore geotechnical work and is discussed in detail in Appendix. In
summary four-types of erosion protection were considered and in consultation with
MCFCD, it was decided that soil-cement bank protection would meet the veloci ty
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requirements, and be most feasible from an economic and in-situ soil analysis stand
point. A minimum of 8 1 of toe down is recommended. It is also recommended that the
bank protection include 4 feet of free board above the design flow water surface
elevation for 35,000 cfs. Because the MCFCD does not wish to incorporate leeves as
part of the design, the channel the free board will be somewhat less than the recom
mended 4' along some sections of the south bank. This was pointed out to the MCFCD,
and they have decided to accept this risk. The Dames & Moore report also recommends
the bank protection be constructed in its entirety with a priority list for initial
construction. The sections and priorities are detailed in Appendix.

The final objective of the project was to provide a HEC-II analysis and preliminary
grading recommendation of the reach from ACDC confluence to Bell Road. As of this
date, MCFCD has been advised that the topo mapping provided is not sufficiently
accurate due to past grading and dumping along this area. MCFCD has requested a
proposal to remap this area. If the proposal is approved, the mapping and analysis
will be carried out and an amendment to this report will be prepared.

4.0 RESlI..TS

The results of the analysis and design for this project are fully presented in the
following:

1. Drawing set for channel excavation provided to DeLeuw Cather for the ADDT Outer
Loop bridge project,

2. Drawing set for overall channel improvements provided to MCFCD, and shown on
Exhibits 1 to 8 inclusive.

3. Construction Quantity estimate shown on Exhibit 9.

4. Preliminary cost estimate shown on Exhibit 10.

5. Dames and Moore report (Appendix).



..-- ....---------------------------------------_....._--'"-_.......-------~ ......------,
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

CONSTRUCTION PLANS

FOR

SKUNK CREEK
CHANNEL IMPROVEMENTS

(ARIZONA CANAL DIVERSION CHANNEL TO NEW RIVER CONFI.AUENCE)
..

..

, .. "

I
m-:I:
X
W

"'(IT
"T(

-SKUNK CREEK

CHANNEL IMPROVEMENTS

FLOOD CONTROL DISTRICT OF
MARICOPA COUNTY..

D. E. SAGRAMOSO P. E.

CHIEF ENGINEER l GENERAL MANAGER

IU'''ITT[D .,..

",,-,If' CHK.

F.C.D. CONTRACT NO.

,
--..

1
I

+•
I:

MARICOPA. COUNTY

MJT 10 SCALE

, ---_ .._~-~ ..~----'-----_. - _ .._--



C\I

J--m-J:
X
W

,~ ; ..

NOTE .. STATIONING IS ALONG SOUTH B,IN/(
FOR THIS PROJECT.

4470'

.3&!JJ(T
~/J,4J'

435 PJ'

1/7,tJ?'
KJt?8B

F£&~l .7Jfi.

FE~~7 ZMI(

;Ea,' Z AI K.

SKUNK CREEK

CHANNa. ~VEMENTS

lJESl6N

PRELIMINARY PLAN
NOT FOR CONSTRUCTION

CNECXE4

5 1'k)3,79 19"4',1)6 5.Y4;'Jrw
6 tZ.U.I:i ,v-.-3/.64 "('If.

JO 54-00.t1J' ."ic'""O'1 • :s.4TrrOrw.
" ~/5.", t "07. 5.Y45Z.J7t
1Z ~7-OO L4 7()"~O ') ~4. ,~"/It

" 70..t?t/ .aJ 7j- 70 .44 5.~");;arw

I--:-",~=_=[]OI,5MNCE TAl3LE 0
Aa «(iNSJ:if..' ENOS7J4. MM'H\6

, O"'18.5t. Z'I7,~ N.'I·~Mc.

CONTROL TRAVERSE TABLE

NORTH/I.(; t;4~TIAKi aEll4TOI
LtX4TOoI/aSCHJ.°Tk1AIIf:WT (M Vi) (Ft.)

A~ '57,'17."- ~.~az eoz.01 Inw. pt., n·lilttJarFh!"I1 LS~221
A-,cA '-% .B5'J.n 403.53486 -- r..z HJT fiu5II , .5.&d'-_ 51lrkDik
A-3 9~71Z!i2.33 405 ,~".2Z /1'.3.~ Trav.,Iff: Vi!"K...e-Fh.'; LS'W!ZI
A-4 '56,325.56 4J4&J1J8 1192. 45 Jr- pI. Vi!",f'dor /kr.,'l LS "~Zt?1
A-~ "-55 ,,83225 4O.J,'70LI 1/%/.59 //Z" K<!l1:t:v~-{5·r~ZI
A-<# ~~,.J!J7LJ9 403 J4'J.73 IJgt!i>.7.J I/Z"Kd1arF~-LS.·,.t;.2ZI
A-7 'J.54 ..t?/J,4:J 42.477b1 1/76,X' 1£"~,.FJAI,-L!J.",6Z21
A-8 ~J %21». 4X,t:l;74Z 117.3..t?1 //rK~Fm.';-L!J ..£,221
A-, ~.J.l74.4f> 4:/1.-M4.5J 1171? .» /z·K,l>.7,. F~-L.5 "W!.?I
A-O 95Z 190.93 4::J1 .kJ~.2:J 1169.29 /h?'Ii',.6-I7U$),-L!1I,G221
kl/ '}5Z,i!P427 -Vii? 509LJ4 117tI..a:; IIL',f'~bd' r,c,,M .J.4(J'COIl cI'E. >tp

.:r~ A:r ~:I r /IF l~.L12

A-IZ "50,944,39 4Z,498.n 117Z.j!g 7/a.. pt 1.£'&Ar~,.-LS"6ZZI
A-/.J ""95;0.49 4Z,:JI~ .;;r. /I~Jt4 J"h.b-Cq<:Ia at M.,. ,(.J.' ~c: M it/i,

TnIwr~«: T-t3Vr:1 ~ d3"MAn.
~ ~,B4IJ?tJ5 4J.?~J.~ InT.71 ,;) "-:: i.~-Fi.sh4.i..tAtr.

/binI ,l~£ I,,;, cI' &/1Kd.
/#C4,.. <J52~.% I 4J.? 53".7& -- 1/2'Kd 0.35 i>ft:w,,~ en Z £ ."

~.JrdA~ ,/ .r 9.0'N. er: C.Lll

o Ct./RVE lJI8lL 0
All !tJ-;,a,... S.lII. tneiC_.5Nt ~/b5 ARC atZTA "~NT

I ~#/7:~ .3#.50.75 1.340.aT 13.3.11' ~"41i!'J" ~,~.

Z 6 #04.64 14#3Z ,M 3~6.54 &6.2r I~".3OW" 41:J.0.3'
~ 18#~1 .M f1# 74.zs 1200.oJ' I/O.<U 05 "1.'11i" ~24

4 ,,'78.L5 Z5#()o .~'1 .Q7O .ar 22./P Z",5(601 ~7.JJ'

5 Z5'OO,~ 3'-.;v .93" IZ214-&' 82O.2Q .3:1"18'Z~" ~t:;11

~ 14#7" .if) 15.15 .4~ ~9 .3,5' 175.14' /4<r-:Z IC," 217.'7
7 11'8' .iZ ZZ·14.15 IZOO.C1J' Z'Jt!J.'U I'"1C,'17 I~.ZJ

" '4-31 .~ ~#i: '.~ 18C, I. V' 414.43' IJ"O'5(;" 2H~, ,,,.,34 ,<J4 i/V"j ,~ 481.~" 118m' ~4>J4 44.4
KJ II:) "38, J1 4J..(; .a:J 1144.(V' .354.'-1" 17"'4(;'34 m,'"
1/ 44'~23 4§#j 'i91 .~.a:T XlJ.~1" Z7"(J1'Zr 153. ,.
IZ 51-,J",,o 5d~aJ 4l5.a:J IZZ.»' Y~'I4'" .~, ~

13 5.8-e7",'D ~/5'" 13aJ.tJ?' I~"" Gr.J/':J8" '".!it!"
J4 c,S-07.~ ~7·(X).Z4 ~.a7 t!3t?95' 1"'4"'~ II7.lJ'
/!'f 1~".It7.44 7...·44.4iI 8700J ~~ ~58'44' /~.M'

NOTE: HOIUZONTAL CONTIWL lJASfD 011
GROUND COO/?J)/NATES AS SHOWN ON
",f.RIZONA CANAL OIYUSION CHANNEL I?IG/f7 OF
NAY PLANS-67TH AYE To 81S7 AYE' ~EE74 OFf.
VEKTICAL CONT.ROL BASED ON NDVD OF /9t9.

VICINITY MAP
N.r.~

•i
IL...- ..:..::.::=:.:....:;.:..:..:..;..:.:.:..::...==~;.:,.,..;,;.:..:..:.....=.:.._:..:.::.:.:.... --J

o.

o

:;::
o ~~

E::~
i~!:....

-';:;:
o
8:



~05,fO(J CV-YD$

465,800 CU·YDS

NOTES

J·IJ 1 ZIHK

EXCAVAnON PlAN

SKUNK CREEK

CHANNEL IMPROVEMENTS

:JOO FT lONG TEMPORARY TRANSITION
lONE AT TUTLlK£ DROP STlWCTtJlCE SITE.

EJCAVATION GlIANTITY ESTIMATE

NOTE: F(J~ 'U~VE AND DISTANCE DA7A.
SEE SHUT t.

®

DKAFTIN(;

L U;£AlD
@CIIUE
[2] TANGENT

//90 .s7A O~OO TO STA 25~ot1

57A .311#50 TO 57A 114#66

1160

~ ,," \

f
':

---,.
,~

l•
\ ,
\f

-.....:... . __~ TO!' 1)T SOOTH IMNJ<.
~ l!Y eN MOJECT

..'.."
/

Il'O'---__

1160

1150

1/95

EL. 11~11.~1 -- __ E1'I511N6 (i~OUNO
-- _ ~ (11 NOKT" dANK

-- .--- -<.-....----::::::: - ---- -- /'" -- - ---~ _..::=....... _---Et.1/87.~~ ~---------':--- - - -----T------
Tap~~"NA<~T-~-~f"':~'~:1-=:~~J:--~~::--....

- - -- - - __ __ EL.IIS·r•7;!, ---:-!7--- --~ \ 1-

l~~f~~=--=.=.-=-=-=-=-:s.. ~-~···~--=-=-=-:::·-=·--=····i· ~.",..::.s:.:·£O~O~O:!;I!1~Jf~...;.;;,;;.-;;;,;-f--::--~-==:··:·· :-..::--=-=--:--=---:::.:.~j' ~_=______ __J~~f£_f!tt~ =_=-= - -- - - -=-=-=~ -==-=-~- -=-- - _~ --- __J --
~ --- ---
:,.; CHANNEl INVERT ~

~ ~f

--------~ ----- ---- it ~'!~~~;J{~;{{f!--- --------- PRELIMINARY PLAN
'l( '" NOT FOR CONSTRUCTION

I'I.~~"~'O'-----!t'--'---------~t-------------~~lr--------:~rrj==~=--t-!r=f=="'~~~~-'-~··_--~===r===="'~§~t=====~======t===ln7O;-,- --r_--r -l
~ ::;, ~I oS ·0.001'.111< us>< DAT( S"'NATUOI[

"- ... ~ ~ -- ~
o ~ ~ ~ -- --__ ~
~ .--~ -- ~ ----------~ -~ ---------: ·---=-~r::::..~zrE~or():foJ/c,soD71r-- ~ ---- ~ .-------
~ ~ ~ ~ ~ ~. ---- ~ ~ !
~ ~ Q;) q:a --- ~::t ~

l-------~..~ ~t---; -~ --=-----.~<:>+------~ --------.~
~ ~ ~ ~ -- ~ <::> '<

.~ ~ ~ ~ ~ - <: ..;
:) qj '<l <i '<l -lli:--..: ~

1----------- f---:..------:..--~+-:;+---------,\5+------St ----~~;·l I:l=1•.-------:~ ==-=--~----
u ~ g g

-~ ~ ti
~ <:) ~

~_~ --'t. to ....

~ ~ .

:li1-,------L------:..~:n--:..--:..~-=:..L~:...:::.:...:::..:....:.~.:....:...::.:..~~~~;;·o~+~o-~_-·--··~·~~..::.:....::.:.._···_····_~cL.:~_L ...:..._..L~~...:...--:....L=---=.--------------...:....:....:.---~I-~--'-------__~_'_ ~~-_------~------.-J_Jl__=~__lli~il1l~~~;;~~~~~J
. 60-0 50-0 f3-0

o.

o.

o.
•a •

~ • 0
~a'

~=;~~
i~!:~........-=o

a:::
Q..

z::s
Q..



~05,4(JO Cll-r65
~65,MJtI ",-rlU

,-&] JAL

3-67 MK
,3-e,7 ZMK

EXCAVAnON PLAN

SKUNK CREEK

CHANNEL IMPROVEMENTS

TO 5T.. 25"00
TO 5T.. 'H"6~

EXCAVATION QUANTITY ESTIMATE

NOTE: Fa/( CUKVE AND J)($7ANCE DATA
:>EE SHEET 1.

lEGEND
CUKVf
TANGENT

PRELIMINARY PLAN
NOT FOR CONSTRUCTION

"J' -~-------,.----.---------l'- D&lY S.......TVIO£

CHANNEL IAlVE~T

~
......." /" .../ . :/ .,

~f
~ ....

/
/ • l. I .

Ii"
~

~ •
t

I

•
~

•,
q"

f
t

/

l'

•...

~~~~~~~,..~~.~~ ,'i/ ~' 'j,:
-"".:.:.---

~~~~~~~~~~~~"~
~

---y-~..-,~
/ ,.. /:-~..

'~:::-.-.- '~--

,,~/' / . J-
.. .' ~.' # •.,. .. ..... .:.

/ 'lCONSTIWCTlON NOT~S ,.,.!l

(J)//'00 n LONti .JlfJP£ TItANS/TlON ..sECT/ON
FItOM 1'1 TO Z:I

15 FT WIDE ACCESS IiAMP AT ,,~. SLOPE
NOT PAItT OF TIfIS COAl7/(ACT.
300 FT lONG TEMPOItA/(Y T/(ANSITION ZOIlE~
AT FUTUIU DiOP STItUC7U~E SITE.

A,a.O.l BItIOGE CONST~LlCTION SITE, BANK /
UtP,fOIlEMENTS - PAIlT OF .4POT PKOJECT.

APnO,r, ALIGNMENT OF PIfOPOSED 83K11 AIfE
IJIUIJGE.

E.fISTIIIG 831?P AVE BIfID6£ " ~

~
,. £.fISTING IJ' WATU TO 8E A6ANOONED

(' fo ME NIJS/lOWIlY PLANS FOIt PHASING, I-
'. .: -j'b,..t- _ @) NEW IJ' WATEK. SEE NaS/lOWRY PLANS, ' iii"+ ~.__ ~'{O • ® NO DISTLlIlIJANCE AIlEA, Ellfer .OIJNPA~r

"", I'~ .-' . . , 9 TO BE SWUO "Y NCFCO I'll/Oil TO SUKT :J:
• • " ~, OF ErCAVATION. X

: "~' ":'-' ~ NEW 16' WATEIi AWN, ,jEE N,f,S/lOWKY PLAN:>.. W
.__ .-t---;." 11 £.fISTIN6 '" WATEK TO /lEMA/N, VEItIFY KOUTIN6~

_'I'/- • .. 100 n LONIi SLOPE TKANS/TION SECTION •
-.-~-.-~.~~~_~~~~~~~~~_~~-,:,~~~"":"~~~~,_-",,,,:,,,~~ ._~~~~----:_~~ <. f7i1OM 2, I TO 6"

@ CUT TO MEET £,lISTING GIiiOUNP :SUAFACE.

® DESEKT HAKBOUK PKOPEIU ( LINE

1/60

1140

~
1150 ~
.==------+_~ +~~~- .--1-------

~

'"~
~

""<:>
Of)

----~._----,~
<:i

~
... "" ----_:.....:....._---~

1I,i tL.====:========~!~~=~~====S~~~~=~==:=~~~===~~=~~~~=·~'~~~'='-:=' ••~"~••~:.='.~~~="j'::~':~::~•••~.~~"~:=:::~:'~.':=':.:.~:'-'.:~.:~~'~=~:"=';='-=•. ·'·~_..':'~·~'~~~~~=~="~"~··~;:O;~~~~~~~~~~t~~~~::=~~=~~~~=~~=~~=~===~~~====J~~[=========================='='"=' ="'=-:~'~~"j~~!!~======~~=================~==~~~:~;~~~~~::::~~~~~~~:~~~~~~~~~~~~~~~.,.a;~~n::~•.••••••••••••••• 1•••••••. ,.. '-.~ •.••.••••1:::..-1 .::.:::!::: :.~, .
4D.O ~~O 2'0.0

..



CONTItOL LINE (TYP.) NEUON

EL 1171.02

CHANNEL ELeAVATION (TYII)

05££ O£TAlt ',,
-r-fTYP.) N£A£ON

/' EL.llfl.JI

~ j--
z / .seAllIn. fiKAOE AND

r / KECOMPACT (TY!!)

" .j
1~---.,.... ~?.2.4~0..~O· --J!

SOUTH lJANK IMPROVEMENTS
lJY eOKI'S OF ENGINEEIlS __ EXISTINe GROUND__ 1.:-

3TA 67"~O

Jroa

IliO.O

1110.0

1180.0

lifO, 0

.sCA~/FY (iKAOl AND
AECOAfI'ACT (TY?)

/ (LISTING ~KOllNO

,r~,,~,~-.rn>'-PO""'ohh:---I - --
~~HANNEL £,KCAVATION (TY?)

• r-fo.o· !JI
/z

~~"",,,,,,",,,,~:l.i-~~~'"'"'"'":.t.di.~£l~.U~lJ~O.~44~"",,~=J "-I - ~ANK PROTECTIOIi Crr,) IfEIUON

~
_ NOT A PART OF TIfIS nOJECT

£rCAVATION 1I1J11T I /
FOA THIS /,/?OJECT ( TY?) / /

~
"'- TOE OF nOTECTED ~ANK

/0 n ~ELOW ~HANN£l INVENT.

CONTIlOL LINE (Tyn HUlON

JOllTH BANK IMPKOVlMlNTJ
- (~Y COKPS OF ENGIMEEKS

I~\- L",
\ -"\

El ItOISZ

I~OO

1180.0

11900

1110.0

STA. 80 ..55.75

STA.75"00

10

t
eD-:r:
X
wEl.//6931

. I
../

ErlSTING GROUND _/' ......../ .

/ '"
/

/'
24'.0'

EL.II!UU I

t\ I
\~-
~4'r,T-I .__..L-__---I

'\
\

STA ~9"(O
1160.0

1170.0

IllJO.O

1190.0

/
/

/~I
I 2

I I
I I
/j

ELI/7'3.3'3

250.0'

CEXISTING GIlOUND

/ ------

/
l\

I \ Iff

1110.0

11110.0

ItOO.O

1/90.0

PRELIMINARY PLAN
NOT FOR CONSTRUCTION

"" I..Ke
. £SIGAJ

/

/ZfO. O'

EJIST/Ala GKOUNO ----.... / ~ '"

::.-=:::.=: SKUNK CREEK

~~DD CHANNEL IMPROVEMENTS

CROSS SeCTIONS AKE OIC.4WN LOOKING DOWNSTit.

El1l90.04

~I1\
I \

'I \\ r+,10

I
\....Ft~71-------------------:;;·~::..-./_/ ,---l!.../_I._"6_8_3_4 J

,II
I

I \ / ,/

I \ U
I 57A 54"'0

1160.0

1/70.0

111100

1190.0

15.0'

OFTAll '/1-
.:JCAlof /-./0"0'

£l.1192.0
/

~E.XISTING GROUNO

/ -
/ I

! ZiOZO' /

~ ;'
'\:1::t:1=-=--:::...:./ ....LEi_Z._II_'8_.6_- -1 /jl·'t- j

I j ZI,
I I

\ L!
STA. 70T80

£wu~
\
\
\

11800

1110.0

1190.0

I
leOOO



1\

I

I /

/ EL. //~.~ II--.........,. u'
'{::t---...............::::::,;=::.:--==----....L-......;;....----"/jZ

II
/./

I

~1\

ll!itJO

II"KJo

IIt10IJ

I/"J().O

11'-00

ct. //&.I~

cUIG7.5~

STA. 5tJ'Q?

/---

\
'~\

ImlJ

11GO.0

11"l10

11!iJ1J

1I/D1J

(Q

~-m-J:
X
W

i~O'

El. /A:;5",

EX/$T/AK; GRXNP~_~ El./IdJ..38

/ -----
/ I

/ j,
~---=::::::::.....~~=-=--="'"='"""-----II II

LI

I
I

~
\

IK;.OIJ

IIj(JO

IIt100

IIVIJ

Im.o

---

I
H~\l

\
\

11.50/J

11'XJ1J

11700

1lCiJ.0

11&10

OATE ~.l.TIJIIIE

SKUNK CREEK

CHANNEL IMPROVEMENTS

PRELIMINARY PLAN
NOT FOR CONSTRUCTION

DES,/tjN

I ~I~
~i~
~:~

.' ~

~i~~
~I~~
~~~ EL 1/7<'13

r-- - -1--- ~ (r!=.8J"";"--'-'A--'-'V,=::."-"fM-=1I?ar:::-=-.-:h'I~i/EMENT
EXISTING Gf<t7UND-] ----.-1--l] EL£i/ATION

/---------_ __----..;__1 _

/ - I II --
/ .£0.0' • I II

~// "55 /11
/;/ II

~APfROA: FUTU~E AIWTIl1ENT

II

/(7

------ __ IU--------
1/700

//tV.O

IIX'IJ

II~.O



APPIrO.f. CHANNEL ~ANK
IJESEIl T ¥AIl~OVIt.

J550'

Svl. C"'&/

----------------- a.. I IIS!5lJ

114tJ.(J

1I8J.O£L·II7<;;S

/

It
l ------.se£A.Do.r PLA~

EXI5TJ1I6~:l-__ __ ~r::::.-.- leW aRADIMi.

r:-- 1
\ '" <!7<!l0' ~':L .:.JCf~T.DAId"Y"," / /

/1\ / / ~I12-\ "" -.-/ EL:/I:X;.14 / I

• \'1,-\ .L-.- ---I--I/
I \... BANK I'It.OTECTION TYP.

'.5CA/?IFY,~ A'JO \ \ NOT A PAIlT OF THIS CONTIt.ACT II'-- lJ E. E. TS
KECtJ-HHrT{TYR) \\ ANK IAfPKOV M N

I
~ A PA~7 OF 14.00.7"""'"-- L OflTEK lOOP PNOJECl

~Ta!"ar PIif:)TCCTEO~ '('''lIS SECTION)
10FT. ~LaWCNoWNELIKYE.fT.

IlliCJO

IIV.(J

1140.(J

115().(J

1/$).0

8m cl"'~O

£"r/S77M:i6~2
CL:/Iv.04

/" ---------------=-
./"¥.4

Et.: 1171..?

,\

\ '-------10~----------'r.------_I
L7 \'

~TKAN51T10N .sLOPE
\....1 (THIS SECTION)

.".
_/

1170(J

/;:;0.0

//50.-0

.1/t1J.O

11470 sm 15'00

1!7().()

1150.tJ

1/4"J.tJ

/EXISTlMJ 6JilX1NO

z-.. I CV'
--------- 3300 . ~'_--=:"::--4?-'-

':L://5.3..31 ------______ I -b---t ~.r----------IL- -'-- ~._()."Oe

STA. ~,. 70

Et. .l/~O

([
A/~OX. CXIST.
NEW NIVER eeL)

------

PRELIMINARY PLAN
NOT FOR CONSTRUCTION

SKUNK CREEK

CHANNEL IMPROVEMENTS

CNOSS SEC7IONS ANE ONAWN LOOKING OOWYSTIUAM.



Ii

ZO'

"Fall INIIEI~TS AN/) CotESTS SEE
EXCAVATION PLAN

3'

15'0.(;.

61f~/ONS

LONGITlDINAL SECTlON

NATIVE SOIL

rOLfNDATION OESlriN TO N
IJASED ON 6EOTECHNICAl INVEST.

50'

Ar
~. GIlOtJTED STONE
MIRA!'I wOO X WOllEN I5fOTEIT.
ii' ~fDDIN6 SAND 1

I

SAND TIll lEsS THAN
5~ PASS ... 200 SIEVE

~' tJlA. 6EOTE.¥T. ENCAPSULATeP
O!?AINIfGE P/~E. CONTINI/OtiS
UnTIUAM OF O~OPSTIlUr;TLfJtf

W/OfJTlETS 20' O. C. 50'

TOP OF ~IfNI(

-"",-NO!?TH A.5UT. f

~O' A~"1l0IfCH SlA~

-t1_tJ_.3_"_"_A.V£::----'~~~:-JO-tJ-T-'H-A-6~~' • ----"'!~=--&ONSTI? ---....",~""::----:l~f
~ ~ ~ ~

20' APnOA&H Sllf~..>~~~=====~~======~~======~~======~~=====~~~=

co
to--m-J:
X
W

16~.5·' STIt /?4+50.00

121.0' , STA li1+"0.00

DOWNSTIlEAM
8ED LINING

SECTION II - A

.....~~ DOWNSTREAM rOE OF
SOIL CEMENT

.~ .

iJPSTIUAhI BED lININ~

I/PSTIUAM TOE OF 
SOIL CEMENT

2
:;::]1

f' N.JII. FOil 35000 CF$

SOIL CEMENT

APPKOX. El 10S'~
I

lOS'120'

DEC,K El. 11(11.0

CHANNEL EL. I 6.3.0

576'

120'

PLAN

D:IST. lJ!J U AVE
, ,,/iUD6E

BANK PROTECTION
SOIL CEME~T(Tn')

lOS'

APPllor. El. 11£0

PRELIMINARY PLAN
NOT FOR CONSTRUCTION

CHECKEO
• r

S'

CHANNEL BOTTOM

CONCEPT .DESIGN

FOR DROP STRUCTURE

1.5'

'",

~.'~'"
~~, .. , .... :.

. . - .

'" ,,;;"CEAtENT

2
::::ll

4" DIA.tfETER I;EOTWflE
ENCAI'SULA TEO GORRUGAT·O
HlliH OENSITY POI YETHYllN[
ORA/NAGE DII'E. OUTLET TO
CHANNEL AT 500 /'OOT INTOVALJ

TOP or BANK

~;::.~.. ~~.t~....... SOIL CEMENT PlACElJ IN
oHA.¥IMliM '"~ LIFTS tCOMPACTED).
~OIL CEMENT AlIJ DESlfiN TO 8E USED

ON GEOTECHNICAL ANALYSIS.
'8',

CHAINllNK HNC[

I 7<'5"3of'-0"

I
rCONST. r

I

"2'-10"

AASHTO 161IWERS)

TYPICAL SECTION
SCALE 1··10'

7 SPACES ~ 10'-of"

.34'-0'

SECTION ALONG CONSTFUCTION ~

SCALE I H '50'

CONCEPT DESIGN FOR

REPLACEMENT BRIDGE AT 83RD AVE

5'-,3"

17'-5" I



Exhibit No. 9

COOSTIU:TI(Joj WANTITY ESTIMATE

Item Description Quantity lXdts--
I Earthwork (Excavation) 793,752 cu. yd.

2 Earthwork (Fill) 22,487 cu.yd.

3 Soil Cement Bank Protection 136,150 cu. yd.

4 Drop Structures - Grouted Rip-Rap 4,022 cu. yd.

5 Drop Structures - Gabions 732 cu.yd.

6 Drop Structures - Concrete 600 cu.yd.

7 Geotextile 6,000 sq. yd.



Exhibit No. 10

PRELIMINARY alST ESTIMATE

Item Description Quantity lklit Cost Total

1 Earthwork * * By ADOT * *

2 Soil Cement 131,150 $32/cu.yd. $4,356,800

3 Grouted Rip-Rap 4,022 $30/cu.yd. 120,660

4 Gabions 732 $70/cu.yd. 51,240

5 Concrete 660 $300/cu.yd. 198,000

6 Geotexti1e 6,000 $2.50/sq.yd. 15,000

7 83rd Ave. Bridge 47,712 $40/sq.ft. 1,908,480

TOTAL $6,650,180
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