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1, INTRODUCTION 

The purpose of this report is to document the design of the 

proposed drainage enhancements to the Sun Valley Parkway. 

This report includes: the design of the collector ditch and 

spillway inlets located in Phase I1 from Station 850+00 to 

1000+00; the outlet protection at ~iQner Wash crossing; the 

detention basin collector ditches and spillway inlets in Phase I 

from Station 59+00 to 260+00. 

2. INTERCEPTOR CHANNEL COLLECTOR DITCH 

A. Hydrology 

1. Phase I1 

The drainage area above each tributary inlet and 

section of cqllector ditch shown on Exhibit A was 

delineated using aerial photos and 100 scale 

topographic maps. Each tributary inlet and the 

location of spillway inlets located at the drop 

structures were field verified. For the seven 

major tributaries A through I (See Exhibits A & B )  

peak discharges were taken directly from the 

original design drainage report. The smaller 

intermediate areas were delineated and separate 

calculations made for each to estimate the QIOO 

(See Table 1 for results). The original design 
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criteria, runoff coefficients, and precipitation 

data were used throughout the evaluation and 

design of the drainage enhancements. Although, 

since the natural drainageways are often shallow 

or indistinct the probability of washes 

overflowing and experiencing "breakouts" is very 

high during moderate or major storm events. As a 

result, the QIOO given for many collector ditch 

sections on the plans reflects what is estimated 

to be the maximum probable runoff which could 

enter that particular reach and exceeds what was 

calculated as runoff from the immediate 

contributing area. 

The Ql00 given for the interceptor channel is 

computed by routing the incoming flows and is not 

a direct sum of those incoming flows. 

2. Phase I 

The drainage area above each culvert or basin 

inlet shown on Exhibit D was delineated using 

aerial photos. The tributary inlets and the 

location of embankment protection were decided 

upon after field visits verified the areas of 

greatest concern, Peak discharges for the major 

tributaries were taken directly from the original 



design report for Phase I. Due to the extreme 

sheet - flow conditions in the vicinity of the 

basins the quantity of runoff reaching the 

interceptor ditches was ''estimated1' much as it was 

in portions of the Phase I1 drainage enhancements. 

B. Ditch Capacity calculations 

The capacities for the standard size collector ditch 

were determined beginning at a minimum slope of 0.5% 

and increasing at one half a percent increments. The 

results are listed in Table 3 and are located in 

Appendix A along with the backup calculations. 

Capacities were evaluated at three different depths in 

the channel: Q1 to the top of the berm, depth = 2.5' ; 

Q2 
to the top of the compacted earth channel, depth = 

2.0'; Q3 to the top of the gunite channel lining, depth 

= 1.5 ' . A weighted Mannings 'In" was used for the first 

two depths. The capacity of the earth-lined ditches 

are also given at the depths of 1.5, 2.0' and 2.5' 

with Manning's n = .03 at all depths. Capacities are 

listed on the plans along with the actual estimated 

maximum discharge collected and conveyed. An "nl' of 

. 022  was used for gunite (See Table 4, Appendix B). 



C. Estimated Ditch Section Discharges 

The actual-flow depths for each section of ditch at-the 

actual design slope and incoming flow was also checked 

to insure the ditch capacity was not exceeded. Actual 

flows are shown on the plans. Calculations are given 

in Appendix B for both Phase I and Phase I1 

D. Tributary Inlets 

The major tributaries were located by aerial photos 

first and field verified. Inlet sizing was based on 

field observations of the natural channel width and 

character and on calculated peak flows and velocities 

for the inlet section. Table 2 shows hydrologic and 

hydraulic variables and the dimensions for each of the 

tributary inlets. The smaller tributaries with less 

than 150 cfs were designed to have a gunite lined 

standard or non-standard (wider as needed) spillway 

inlet. 

The heavier and stronger poured-in-place concrete 

structures are desiqned for the larger incoming 

tributaries. Computations for each inlet are included 

in Appendix C. The velocities and flow depths given 

for the tributary inlets were computed as though baffle 

blocks were not being used. The resultant velocities 

with baffle blocks will be much lower but are difficult 
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to assess accurately and are not shown. 

The baffle block energy dissipators are provided to 

prevent scour of the channel bottom not the opposite 

channel bank. Previous erosion of that bank occurred 

because large amount of sediment were deposited in the 

channel from washouts of the south bank by the large 

runoff in August of 1988. These deposits created, in 

effect, a low flow channel along the toe of the north 

bank. Subsequent smaller storm runoff then experienced 

higher than design velocities because of the reshaped 

channel bottom. 

E. Interceptor Ditch Spillways 

1. The Interceptor Ditch Spillways are designed to be 

constructed of gunite and are of two types: standard 

and non-standard. The sketch in Appendix D shows a 

typical section at the top of a typical spillway (also 

see plans) and lists the capacity of the section at two 

depths. Supporting data. is also included in Appendix 

2. Computations were made to,determine the efficiency 

of one of the standard spillways which is on a 

continuous grade. The interception capacity was 

calculated much like a curb opening inlet in a street 



that is on-grade. The assumptions, equations and 

results are given in Appendix E. 

3. WAGNER WASH OUTLET PROTECTION 

Rock riprap was designed for the outlet at Wagner Wash to protect 

it during the 100 year peak flow of 5110 cfs. A Mannings rating 

on the channel cross-section revealed the 100 year flow would be 

contained within the banks. 

The riprap design calculations were based on methodology found in 

FHA Highways and River Environment, and Hydraulic Engineering 

Circular No. 14. 

4. DETENTION BASIN DITCHES AND INLETS 

Interceptor ditches have been designed to protect the sides of 

the existing detention basins located in Phase I form Station 

58+00 to 254+69. The ditches will be located along the south 

sides of the basins and will be earth-lined where velocities for 

the 100 year runoff are estimated to be less than 5 fps. The 

100 year discharges from contributing areas have been computed 

and are listed along with watershed information in Table 5 (Also 

see Exhibits C and D l .  The spillway inlets from the ditches to 

the basins are gunite lined and sized to carry the 100 year 

runoff. certain detention basins (93+50 to 98+75, e.g.) will 

have protective lining along the south bank to protect it from 

erosion due to massive sheet flows. The locations where lining 



will be used were field verified with determining factors being 

existing erosion of the banks and/or absence of calcareous'soils. 

The south bank of the detention basin beginning at Sta. 102+50 

and extending to Sta. 106+90 is an instance where lining is 

unnecessaxy. This bank will remain unlined because although it 

has already been subjected to large quantities of runoff, in a 

sheet flow condition, the resultant erosion is insignificant. 

Inspection of this bank reveals that it is composed of caliche or 

"hardpan" which resists infiltration by surface water and is 

highly resistant to erosion. 

Table 6 is a list of all inlets into the basins including QlO0, 

D1OO' 5 0 0  and dimensions. 

5. BAFFLE BLOCK DESI(;N 

Baffle block energy dissipators are to be constructed for six of 

the seven Tributary Inlet Structures in Phase I1 and for one 

inlet structure in Phase I (Station 193+00, approximately). The 

design procedure used is found in the "Design of Small Dams", 

Chapter IX, B.193.h. The design procedure could not be followed 

exactly because of the configuration of the spillways. As a 

result the longitudinal spacing of the blocks is usually less 

than recommended in the design procedure. The blocks are 

constructed of concrete masonry units with steel reinforcing and 

the structural design calculations are included in Appendix H 

along with 7 which lists design dimensions computed from "Design 

of Small Dams". 
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CHANNEL z ( ~ . ~ ~ : ~ R ~ z o I \ J ' ~ : ~ L ~ . ~ ' ~ : E I : R T : ~ c : ~ + ~  ...I :: 5 . C)C) 

B A S E b ! I I ~ l t i ( F ~ E E T )  = - C3C7 
(-;("JNS~-AN~- C:/..{AI\IN[:L, S1-01::)[:: (FEET/[=EE~T) -1: . i7C!4.ztC!C! 
MAI\JNJJ.I(;:; l-:R:r[>'I-I(:)l\l FAC:l'OH = -025Cl 

..-..-.---..-. -_------- .  ---- ............................................................................................................................................. 

N(]RMAL.-DEPl-)-{ F L O N  II\.IF-('3RMATI(I!M: 
.......................... _- _- .......-...... . .....--..-------------- 

> > > > > NCIRMAL. Ill! P'l-1-1 FL-C!W ( C F S  ) -1 3 45 . !:, 5 
Fl.-(:')W TOP-- WI:D'lt-i ( F E E T )  3. 1::: * cj (, 

Fl-(]W Al?EA (S(,!C!ARE F E E T )  11. -25 
H~I?~';A[_JL:I[: ~ ) E : P T ~ {  ([::'EE:'T') = - 75 
FL-(I)W A?/E_Rb,(;l: ';L:I:~-..~IC'I-~\{(~=EET/SE(,~~ ) z 3 - 2 5  
IJNIFC1RM FR(:?I.IDE NIJElE3E:FI - . 1 
PRESSURE: .-I- M(:!MEI\.ITC!Pl ( F'(:!C!MDS) = 58 I. . 117 
AVERAGEL) VEL.OGITY HEAD (FEET) r- -164 
SPECIFIC: EbIERGY (I:-EE'l-) r- 1 - t,64 

NC! RP1P.I-_ I)[-! t7 '1'1-i ( FTIZli<'l- ) .-7: 1 .. 50 
. . CHAP.INEL_ z(~.~cII<:~:z( : : )~\ITAL. . /~J~zRTIc:AL-)  =: :i . 

BASElr l lDTt - i  (I '-UET) . UU 
GON';TAt.Il' Ct.iANI\.IE:L. S1.-C)PF ( F7EET/FEE1") - . C)!:)550CI 
MANNING:; I:--R:J:!::'l':J:ClI\j FhC]'](I?K = .Cj25!:f 

> > > > )  I\I(IRMAL.. DEI'-!"~-~ F-1-.C!W(C:FS) = 40.41 
F'L-(:!W 'rc:)~-- WSI!‘S~-~(F'EET) I- I. ,!i - !I!:i 
Fl-,(I!H AREA ( S(JCJ/?RI_ I::E:El-) = 1. 1. - 25 
I-~YL)RI+ULIC: L)EF)'T'~.I(F~EE"~) = - -7 / ... t: I 

FL-(I!W A V E R A G E  VI~:L.(I!(I::~-rY (I:-EET/!3EC. ) n -7 ;I w ..; r-,-  :9 

CJNTFORM FHOLJI)E bILJP1DER = 7 -P - / .-> 3. 
PRESSC.II':[< -1- ~l(~IMEJ\.l-l"[-j~(F:)(~!ul.jI]s) :: 6- ...I ;,* > ,:, ,.... a ,-) e:.d -7 

A'q'EKAGEI) ';~El..~f:)~:7:-l-Y I--{E{iSj(f:rEET') = - 2~10 
SPECI[L-:J:I:: I_I\IERGY (I-EE'T ) :: .I - (11 

::I.:::+::*::+::*::+::+: :+: :+: : I::+. :+::+:::I:: :+: : I;: $2: :+: :+: >C: :+: ::I;: :+: :.I.::*: :+: ::lf.:):::k::I;: :+: :+. :+: .:I: :.: :$: ::I: :$: :+: >C: ::f::+: :): :+: ::b: :+: ::): :+:::I: :+: :+::+: :$: ;* :#:#: >t: :*: :*: :# :+: ::I: :+::+: :*: .+. #: + . k k .I: P : f: :p ..I: :I;: 

j )  j )C~l-iAl~Jl~J[:::l ... .Sl~~.ll-~I,J"i' ~ S . ~ . l f y ~ : j l < t ~ / + - [ ' ~ l : ( I ) l . d (  < < < 
..- -. - - -- - - - - -. .- ..... .-.. .- - .- --. .- -- -- -- .- - - ..... .-., ............... - -- -- -- -- -- -* - - - ..... -.- .- -- . . . . . . . . . . . . . . . . . . . .  .... 

i ~ l l l . .  ( : ;1...517 
I - I J I l  ~ ( } - { ! . ) H : [ % O ~ \ ~ ' ~ ~ , [ . - / V E F : T ~ C : ~ L )  .: ... L' 3 - l.!U .."' 

H[$::il-.;!,J [:I:) 'I.[-{ ( . . . . .  f.:i.;,[:: ) ,:: - !:In 
r ( - ,b~J<. . -  

. . I  ! . . , . ~ , , .  : :  !:)f37:-iOC) 
~ l / , l \ / l ~ ! l ~ ] l ~ : : ;  l::t:;[:(;l'J:!':)i.l l.:~$(;'l-(]~~ .: - ! ; j a ' > " C "  z:. s .)!..I 

- - . *  - -  . . . . . . . . . . . . . .  .... .... ..I. .... -.. - -.. - - -. - _._ "_. _. __  _. _ _  -- -. - - - __ -- .- -- .-. .- .- .- -. -- - .- - _.. - _ _  - -. - - -. - - - -- "- - - . ...... .... .". . . . . . .  .. ... -. ... ".. ,_" __. .... __ _,. __. .__ _. ,- __ -. I - _ - __ -. -_ .... ".. ........... _.. ........ ._ .._ ._  _ _  . _ ... __ .- I - .- -- -- - - - - 

bj ( :I f? l'l r$ I - -- 1:) [{ lLi -.I-/-{ 1:- I-.. (11 !d l\J F: 1:: 11 p+ -r T b.1 : 
. . . . . . .  .- -- -. _. _._ _-,, _._- ._ _. _ __ _. ._ __. .__ _- __ _. __ _ -__ -. ..... ..... ... . .... .... .......... ........... . . . . . . . . . . . .  



N(1)RMAL- [IEPlI-1 (Iz:'EI:ET) :- 1 - 5Q 
CHANNEL ... Z(I-~OR:I:ZON-~AJ..-/VERT:IC:AL) = 5-00 
BASEWII)'~'~.((F=I~:E'~) = . C?C1 

. C(:lNSTANT' C:I-1ANhIEL... SL..!:)F'E ( F'EET/FEE:'F ) = 00:37013 
MANN:[NI';S FR:IC:T:ION FACT(3R = . 13250 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .---.--- _ - - - - -  
N(:>RMAI,---DEP'l-t-.I F:-l-r:!W IMFORMATT(IIN : 

_____-_________..__ - - - - - . . - - -~ - - - - , - - - - - - l - - - - - l - - - - - - - - - - l _ . . "  

Ni)t?MAL. D[:P'~-~-~(F-EI::I-) := 1-51:! 
C:HANNEL. Z ( I - ~ { C : ~ F ; ' : I : ~ ( ~ ) N " ~ ~ ~ , ~ . . . / ' ~ ) ~ f _ ~ ~ ~ r J : C ~ f i p L . )  -:: z; - C![:! 
l3ASEW:IDT't-i (trEi:E I - )  = m !l!~l 
C(I?NS T A N 1 f'-: I- 1 AN b..IIII: I,... :<I..- (:I ( I:-'E E-r / F E: E-r ) ::- - !l Cj'3 Z!? (:;I 
MANNINGS FZR:1:I::'l:I01\1 I:-'AC:'l-(:)F< = .(]2:J!:l 

,_ _ - - I - -. - - - -- .... ..- .+ ... ._. __ __ -. __ _. _ _ _ __ _ - _. ._ - _._ ........ .- -. . -- -_. .- .... -- -" -- - - -- - - - - - - - - - - - - - - - .... -- .... __ _ - I ._ - - - -- - -.. - -- .... .... _ _  .... __  .... .._ ........ .... _" "" .... __  ... __ "- ... .-...-............ .- .... __ __ _. __ __ _ _ _ _  __ __ "_ __ __^ __ - -- -. - .- -. - -. - 

N (:I R I1 A I?E I.:"ll-1 F'L.. (1, bj :I: I\.ll:- [:I 1::: M,?+ T I [:I b.1 : 



) ) ) ) [;l-{A1?l\]k:: L.. 1. I\{ I-'LJ I -1. l ' - l i  t-1 l$lY;.i I .l. LJ l\l i \ 'X \ 

__..__._____..____-.. ..... I...---..------.. I .---. ---_-.....- 

N (1) 17 iq A L- I:) E p '1- 1.4 ( I:: E: E '1- ) ::: I. - 5 i3 
GI-{ANNEI- Z ( I -  1 . ) - c)CI 
BASEWJ:[)~"~~([- 'EE'T) -00 
C(:I(\I:;TANT I::HANbIE[- S1-(:Ilr'L'.: ( F E E T / F E E T ' )  -:: . 0.1. C')C)C!C'! 
MANNINI;~ I-'R:rC:'rI(:)I\I FAI?'I-(:?R = - 0 2 ~ 1 3  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --.- ....-.---.. _ " *  - - - - I - - - - - - . - - - -  _ __ __ __ - __ _ ._ __ _ _. _ __ ,_ _. ._ __ - __ - - -- -- "- .". ._. __ - - - - - - - - -- -. _- - - - - .- - - .- _.. .- .- __ - "_ .- _" - _- __ _ _  __ _ _  -.. -. ._ -. - - - - - -- -. - - 
b1(]t?MAL.-Dft.:l"'rt..l Fl..OW :I:1\11-0RMATION: 

.... _____._________-__-_.._ . .  _- --a-......-..- - "--. ..----..-.-...-..-..- ? " _----__.- 
) ) > > )  N(:lRMAl.- I!EI'T~~ F'I.OW(CFS) = 5 ,<I. .. .'I. E: 
FL(:)W 'r(:]P-- M:rT)"r)-{(FEEl")  1: 15. UC) 
FL.(:)W AII[EA(:~~(IIIC!ARE FEZE'l-) = 11 - 25 
HYL'IRAI.IL.IC: DEPT'II (FEET = .. 75 
FL..(:?W AVERAGE VEL_(JC:I:TY (I:-'EEl'/SEC .. = /+ - :;:; c!! 

CJ N :I F I:) F\'M F' R (::I I..] 1) E 1.1 I 1  M B E R - q E; -5 - .. 
PRESSIJRE -I- MOMEN'I-IJM ( P(:?UI\JDS ) = ;332 - 33 
AVE:RAC;EI? VEL..OCX'1-Y HEAD ( F E E T )  = 3 fit '3 

S~ECIF-IC [+:~.IE:RI;Y (FEET) rr 1 . sf54 

::I: :# :+: :;I;::): :+: :+: :): :+: :+: :+::I: :+: :;k ::I;: d: :+: ::b: ::C::+: :#: :& :9: :ZK :+: :+: :I: :* :.+::$;::$::+::%:I :+: $ ::I;: :+: ::k: 31: ?#::#::)::#: 21: :$: :): :$: )C: :?k :*: ::C: :*: :$;: :+: :*: ::b: :+: ::I;: :$: :$: ::I;: ::I..::$: :.).' 3f: ::I: :# :*:+: :*: ::k::% >I: :#: :& 

) )  >)CI-{AI\INEL ... .7:NF'l..!T I :NFORMATI ( I I??<  < <  < 
---.------.--_-_----.-..--.--,-.-.--------.-.-------------.-*---------------..----- 

N(3RMAL DEF"1"t.{(t'-EEI) 1-5U 
I -  z(~..~!::)I:::Izo~.ITAL../:~ERTIc:AL-) = 5 . TIC) 
BASEWTDT'I..j(F-'[:E'l-) z - 17 -. 1-1 -. 

C(:)I\ISTcZI.I.'S I::I..1RNI\IEL. S1-(:)T3E ( F E E T / F E E T  ) r. . Ci.lCI'?OC) 
M,4NbIINl;S F-'R:I:C3"S:I:(:Ib.I I:"AI::Ti:!R = .C7:25CI 

- L..-.._._-.._..---........................._..........__._.__.__ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

b10RMAL:-T)L-~~F)"I").l I:"l-..(~lW :I:Nr:-(:?RMATI:ON: 
.... 

> ) > > >  i \ . l(~~l:?~.l~l..  TIEI""~~-{ F'I.-~:!W(I=FS) = r:; c; , :_I;;:: 

FL[;)I*! T(:)P-.- WI:I:)-~~-.{(F:E:[~:T) .: 15 I ........ ,XI------ 

FI-..OL? AREA (SQl,.JhRE I:"E:ET' ) = d. . .I . ,-) c:- I.,) r: 
- I~YT)RAC!L_:I:C: I:!EP‘T'}..{(FI~:[~:-~) =: - / 55 

FL.(:)L? AV~:RA!;I: ~E;L-C~!::!:'I-\P(I=EET/SEC:_) := 5,ue1 
l.II.IIF('SRM FRO1JI:)I'it: PIUM13EF! - I. . (32'3 
PRESS1JREt -1- I.1(:)MI-PI'.SCJM ( v(:)!.]f.lnS) = ,;I .. ..,c. 8::; . 3 /I, 

-.. - 
AVERAGE11 'dE:LI:IC::I: "T'Y t-jEA1:) ( F E E T  ) = . ;)Y7 
spl:Er-,.f f:- [; :::: .'>,?\ . 

-- - - -  
C -* . .  I I- t 3 f ( I : :  : :  I ) = 1 ,::, 81.3 '-7 - 8.J .. / 

I I 1  1 :  1.3 - 1 .  ( [ T' ) :: .I. '5 !::I 
~ I ~ / , I . I ~ I I ~ I  .... ~(}~.~( : : ) I : : ( : I . ;{( :J I .~I .T '~:~,~ .... ,ltj~::~-r'~:!::>,~-) -: 5 - 1:1!.:1 

1 [ j . ( 1 :  1:: 1 ' ) r: - !:JfJ 
...L-r---r ,lyF;F.:.. ,.) ... 

,,, . . . . . .  . C: (::I l\l r;; -1 A 1.J I 1:: } . {A ti1 I\ 1111;: L._ :;[.,.(:I F:' E ( 1.- ,._ , K? ;I. ;.: ; i r. :I 

P1A bl J: 1.1 (; ::; 1:: I:? :I: (1; .'I ( 1  p>j 1:: A c;.l-(';) F{ .= - I:] 2: :?, F:I 
__ -- "- .- .... .- - -. ........ ....,....... -. .... .-. -. ............... -. .- . . . . . . .  ,_ . . . . . .  __ .-. -- .... ................... .- ........... -- .- __ __ "" _.. _ ._ _ _  _ -. .- - - - -- .... ......... - - - -- ....... ... __ __. ........ ........... .... __ - .- -_ -- .- -- - .I. .... .- ... . -  .- .- -- -.. ............-.... -. -- . - -- . . . . . . . . . . . . . - .  . .- -- 

p,l(:j 13jq z : P. i 1 . .... -J 1 .-. 1- 1 I,.{ 1- '- L., (I) 11: 1% 11::; (:! 13 11 &?+ 1 ' 1 r.1) 1.1 : 
....... - ....... ) ... ..... .... - , > i i > I.lc':, l.:ll.l/".,,L.- p.1-1.4 1.:: 1.. (11 ( r:::1:-S) :. I #!.I - , !  :.: 

I,:.' ! -, ! I! ,  ' ' b  1 1. f') p-- k j  :I: I)..,. I-{ ( r:: [:!:[!: 1- 7 .I. ?I ., ! :I:, 1 
I,... I . - ~ I  4 r l-.  r-. . l -. - . . . . .  -- .-.. \ . . . . . . . . . .  



FL(:)W AVEI t?A("[-: $'lf.l.-(-)!..; .J. 1 T ( 1- k:.k I ,i ::>V:.L; - ) :: .:J . .> .,' 

LJ N 1 F (1) M I:?(:! I..! 1:) E: l\l!.!MB f.1: 13 j. - (':'';? 5 
PHESSIJRE 4- M(:)MEI\I'l-L!M ( I"(3C!NI?S! = IF* ;? 13 - I;+ 3 
AVERAGED VEL(:'!C;:CTY I -~EAD (FEET) = . 4 ,a ::;: 
S P E C ~ F = : ~ C  ENEI:{GY (~-EE:T) = .I . 94:3 

N(:IRMAL 3EP'l-l- i(I- ' I~l-~'l-) - 1.50 
CHAI.II.IE:L ~(I.~!:)I":I;ZC:II\ITAL-/VERTICAL) = 5 .  OCI 
RASEW:~DTI-((I:-EE"I-) Z: .. 00 
GONSTANI" C:HANNE:l.- SL."OPE (FEET/FEE7t") - . C)  135130 
MANNING3 F't?:I:CI"I(:!N F-AI;TC)R = -025[:1 

- - - - - - - - - - - - -.. .- - - - - - - - -- - .- - - - - - - - - - - -" - -. - -. - - - - - - - - -- - .- - - - - .- - - - - - - - - - - - - - - - - - - _-___--____--....--..-.-. -..-. - -__-..--.__--.--.-_--.---_- - _ _ .  - - -  .----. _ _ - _ _ _ . . _ _ _ _  --- - - - - . -  
NORMAl..-DEP.1-1-1 Fl.-(:)W II\IFC)RMATI[:fNr 

-" " .-....."...-.....----------- " ----.-.--.-----------.----.-----------.-------------- 

> > > > >  NOI'IMAL DE.:PIH Fl-Ir!W(CFS) = (33 . 3 C !  
FLOW T[;)p-. !AII:r)-rt.{(F=EIE-r) :: 15 .. !;!C3 
FLOW AEEA(S(i!!.IAFIE F E E ' l )  = 1 J. - 25 
HYDRAI.!l..:l'C: 1:lEF~"l"t-i (F:;EET) = 7 c  - / L) 

FLOW A'JEFAGE: VEl..ClCIl'Y ( FEET/SEC . ) = ,- .. 1 
3 - b4 

IJI\I%FORM F'ROI.II:IE NClMBER = .I - 14.5 
PRESSlJt?E -1- M(~ME~.I~-L.!M(I'(~:IL!NI~S) = I.C!41 . 29 
AVERAGEI:! VEL.OC).X:T'\i HEAD ( F E E T  ) = - 492 
SPE:C:J'FIC E~~~ER!.';)'(I-~E~~'~-) = 1. - ':.I zz 

, } } ) I l ? l  L '  : 1 -  I {  1 , .  1 ! ( 1; ) r. f.. ,::, I...' ,-:, - [I. ::: 
p-L-!:)W '1-(;) F'-- W 1 . D-1-1-1 . ( F'Eft.:T' ) :::: I. !3 - wi 
F-'L-(I)IA AREA ( S(:)UARE_ I : ~ E _  'T J :r 1.1. - 215 
1-4 Y I )  R A I! 1.- I (2 I! E: F' 'I" I-{ ( F-E E 1- ) z:: - -7 / \.i 1:: 

F-l..I:)W AVERAGI !  VI .~ l . .Q !~ ' I : ~ '  ([:F:E 'r/:"~!.: - ) r .  6, . !:I '9 
IJ td I ~i:) r:; 1-1 F F(:II.J I)[:;: I...I!-!PII? 1.:: I:< :: 

. ,.., ..::, ,... 
I .  - ':- ..-) 9 

1 I J 1 ;  I -  1 . , J ( ( 1  I J J .  I 1; j I 1. 1 :;;a :,!; - :;;; *,';J 

A'JERC'IC<[ZI:S Vf:l..C)C::ITj' I..{I...AI)(f:'EE:T) z: 
": ..7 ':: 

" ..I , %..I 

:j pfrf-; -- - 1: .r 1;; E{l,.l[;: !.?I.;'{ (, l::l.:;f;; '1- ) 1:; ',' r") -7 ": 
r.- .. .. 5.. I 

:.I:: ::p :y :t: :): .f: : r. :): >}: :+: :+: ::C: :+: :+: :.I;: +.:::I: :+::+::+::+:>I::+: ::b: :+::+: .:f:.+: *: .:b: : 1.' :.I: :;#: :;I::*: ::b :.I;: :;I;: ::I:: .-k::.i:':$:: :+: ::C: : C: >I;: ::k: : k: :;I.: :+: :): :# t:+: >b: :+: :*: :+. .): :*: 3: :+: :.b: ..k: :+ :+: i.' . I;. +. b. 1 1: ;+ +: :+: .* >+: 
- .. . . . -. - . . . . . . . . 





N U R M A L  IIEPTI-~ ( F-EET) - 1. -5~1 
CIjANNEL... %(t~{I:)R:I:ZC!I\ITAL .../ VkSI3TIC:kL.) 5 .  C!O 
BASEWI[!'l-t.j (FEET) = .. C!C) 

C(:)NSTANY (:;/-{AI\II\IEil- SLOF'E (FEET/FEE:T) - ClL:.?K?1?t:l!::i 
MANNINGS FR'I[:'r:I(:!N l'&iC:'lf:!R = .C72!3C) 

_ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ . _ _ _ ^ _ _ _ _ _ _ _ I _ _ _ _ _ _ - _ _ _ _  -- I " _ _ _ _ _ _ . _ _ _ _ _ _ _ _ - _ _ _ . . _ ^ . . _ _ _ _ . _ _ . _ _ . _ _ _ I _ _  ____--. .  . - - - - -  
N~:)RMAL-DC-::P"l~ti I:-L..OW Ib4F(:>R~IATI(:)m _ _ _ _  " _ _ _  -........--,_--------.....- " "-" -.---..........--" ...--.-.-.- -- --- 
) ) ) ) ) N(:!RMAL.. I)EPTI-I FL.OW (CFS) 7 "'7 

/ / - (7.5 
Fl-(:)W TOF>-- WI:I:)-SI-I(F-EET') = 1. !5 - (I!:;J 
FL-OW AREA (S(;llJARE FEET = 1.1. -213 
HYDRALJLIC I:!EF1l"l..i (FTEET) -7 C' / 3  

FL-(:)!4 AVERAGE VEL-UC:IT'f (FEET/SEC r= ) k., - ,':, 1:: 
I:-% .-f 

-- - 
IJNIFOKM I"R!:)lJ1)E NL!MBER = 1. - .3'34 
PRESSLIRE .-!- MC)MEI\ITL!Pl ( P(:!I!MDS) 1 -7 .y -7 " ,:?, :} 

L> .,> 

AVERAGE12 Vllit._i:!C:CTY t-{Eb,D ( F E E T )  7 2 ~ ;  
$;PE(::IF:IC; E1\.IERG'((I.:E:E'l") = ,> I . L ~ - C I  t->t-,,-, 

:+:::I: ;C: :): +: :* :+: :+: :+: :): :+. :+: :< :+: :#: ,I;: :t: +: ::k: :f: :.k: $: 1): :+: :.I: :+:::).: :)::+: :+: :+: ::6: :.1;: :I: ::b: :{:::)::.I:: ::I: ::b: :+: :.I: :+: :f: :f: :4: ": :). $: :+: :): :9::+: :f: :+: :+: :+. .'I. .+. :+ .$. :P: .+: ,:b .+: :9. :9. +. # 9. '*. :+-:) : r v  .# :*: 

) ) >  )!i;lik+F.41.4k!l- : J : 1 ~ l l ~ ' I . . j ~  ~ b l ~ ( ~ ) ~ < ~ l A ~ l - ~ I ( I > b 4 ~  < < < 
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PHOENIX. ARIZONA 

PHONE: (602) 957- 
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SHEET NO. 
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Look, u g  N ~ ~ ~ L  C-ss Sc&bea Uva b ikh 



. . %. . . , . . . - - - . . . . . - . . . . . . . . - .~. - - . . - - . . . . . . . . - - - 

CHANNEL S.V. - STANDARD SPILLWAYS (S.S.) 

DISCHARGE I S  = 330 CFS 
BOTTOH WIDTH I S  = 10 FT 
SLOPE I S  = .02 FT!FT 
SIDE SLOPE (21 )  = 4 
SIDE SLOPE (22)  = 4 
NANNING'S N = .022 
TOP WIDTH I S  = 24.13 FT 
AREA I S  = 30.14 SO FT 
WETTED PERIHETER I S  = 24.57 FT 
HYDRAULIC RADIUS I S  = 1.23 FT 
NORMAL DEPTH I S  = 1.77 FT 
VELOCITY I S  = 10.95 FPS 
FROUDE NUHBER I S  = 1.73 

N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHANNEL S.Y. - STANDARD SPILLWAYS (S.S.1 

DISCHARGE I S  : 800 GFS 
BOTTOH WIDTH I S  = 10 FT 
SLOPE I S  : .02 FT/FT 
SIDE SLOPE (21) = 4 
SIDE SLOPE (22)  = 4 
MANNING'S N = .02? 
TOP WIDTH I S  = 31.92 FT 
AREA I S  : 57.42 SQ FT 
WETTED PERIHETER I S  = 32.59 F1 
HYDRAULIC RADIUS I S  = 1.76 FT 
NORHAL DEPTH I S  = 2.74 FT 
YELOCITY I S  = 13.93 FPS 
FROUDE NUHBER I S  = 1.63 
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JOB - 

2 / 
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22 NORTH 70TH STREET 
TTSDALE. ARIZONA85251 

PHONE: 947-5433 

.r !.{ " /i,' L. -- 7' 
JOB - 
SHEET NO 7. OF - 
CALCULATED BY 7 1  6 , BATE /U - - 7 ~  22' 
CHECKED BY DATE 

SCALE 
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WAGNER WASH OUTLET 

RESPONSE TO QUESTIONS (See following page) 

1. Design Q for riprap calcs is 5110 cfs for as per HEC -1 run 

on 100 1-ear Wagner Wash post development condition. The 

HEC-2 Q or 3138 cfs is for 100 year pre-development 

conditions in Wagner Wash, and the Q of 3790 cfs is for the 

100 year flow in the South channel. 

2. The hydraulic parameters for riprap design have been 

included with this report. 

3. The size of the riprap required. to insure stability was 

calculated using two methods. The first method was based on 

tractive force calculations and resulted in a D,, of 5 

inches. The second method was based on the HEC-14 

recommendations for energy dissipators. Based on our 

velocity of 15 ft/sec, the stone size was 1.5 ft. We 

decided to use the conserv~tive value. 

4. Gradations calculations for the riprap and filter blankets 

have been included with this correspondence and the 
- gradations have been added to the plans. 





Consulting Enginecrsand Land Sur\cyors 

NIX. ARIZONA 85008 

PHONE: (602) 957-3350 

q ( / Q [ ( c ~  JOB 
I / 

SHEET NO.- OF 

CALCULATED BY , / 0 - 7 - 8 8  
CHECKED BY DATE 



Consulting Engtnecrs and Land Sun 
2701 N 44TH ST.. SUITE lOOA 

PHOENIX. ARIZONA 85008 

PHONE: (E4l2) 957-3350 

JOB S u n  V T / ( F , /  
7 / 
d i 

SHEET NO. OF 

CALCULATEDBY C ATE . 
// 

CHECKED BY 61 DATE 

SCALE 



Consulring Engineersand Land Suncyors 
2707 N. 44m ST.. sum IOU 

PHOENIX. ARIZONA 85008 

PHONE: (602) 957-3350 

JOB 7 ~ 4  b~//'f,Y 
5 I 

SHEET NO. OF 

CALCULATED BY DATE 

CHECKED BY.// DATE 



Consulting Enpincersand Land Surr 

2707 N. 44TH ST.. SUITE lOOA 
. . PHOENIX. ARIZONA 85008 

PHONE: (602) 957-3350 

JOB 

LC 
SHEET NO. / .  OF 

CALCULATED BY OATE jC/ 

CHECKED BY DATE 
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EQUIVALENT SPHERICAL DIAMETER OF STONE, IN  FEET 

FIGURE n-C-1. RIPRAP SIZE FOR USE DOWNSTREAM OF ENERGY 
DlSSlPATORS FROM REFERENCE a-C-1. 
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NORMAL 
CIIAlifIEL N.S. 

D E P T H  F U R  T R A P E Z i l l D A L  C H A  
. E 5 9 t 0 0  

DISCHARGE I S  : 215 CFS 
60TTOH WIDTH I S  : 50 FT 
SLOFE I S  = .07? FTlFT 
SIDE SLOPE (Z!! = 4 
SIDE SLOFE (22)  = 4 
HftN!.IIFG'S f i  .022 
TOP WIDTH I S  = 53.26 FT 
AREA I S  = 21.05 SQ FT 
NETTED PERIHETER I S  = 53.26 F l  
HYDRAULIC RADIUS I S  = -39 FT 
EIOR!IAL DEPTH I S  = - 4 1  FT 
VELOCITY I S  = 10.21 FPS 
FRUUDE NUH8ER I S  2.P6 

NORMAL D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHAHNEL S . S .  8 7 0 t 8 4  

DISCI!ARGE I S  = 8 CFS 
EUTTOH WIDTH I S  = 10 FT 
SLOPE I S  = .068 FT/FT 
SIDE SLOPE (21)  = 4 
SIDE SLOPE (22)  = 4 
HAHNIWG'S N = -022  
TOP WIDTH I S  = 11.24 FT 
AREA I S  : !.64 S4 FT 
NETTED PERIi!ETER I S  = 11.27 F1 
HYDELULIC RADIUS I S  -1.5 FT 
t4r:IRHAL DEPTH I S  = .15 FT 
YEL!!CITY I S  = 4.87 FFS 
FEQUGE N l j H B E R  I S  z 2.25 

N O R P I A L  D E P 1  H  F O R  T R A P E Z O I D A L  CHAt\lNELS 
CHAIML S.S. Q 77+50 

DISCHARGE I S  = 10 CFS 
ROTTI:i!I WIDTH I S  = 1 0  FT 
SLOFE I S  = .!?37 FT/FT 
SIRE SLOPE ( 2 1 )  = 4 
SIDE SLOPE (Z?) = 4 
IiAIIHIHG'S H = -022  
TOP !!NTH I S  - 11.69 FT 
AREA I S  = 2.23 SO FT 
WETTEII PERIliETER I S  = 11.74 FT 

.. HYDRAULIC EADIUS I S  -- - 1 9  FT 
tiORHkL DEPTH I S  = .21 FT 
VELOCITY I S  = 4.37 FPS 
FRULIDE MUHSER I S  = 1.74 



I.IORMc?L D E P T H  F O R  T R A P E Z ( - 1 I L ) A L -  C H A I \ I I . I E L S  
CHA!iNEL S.S. t! 82+!5 

DISCHARGE IS = 20 CFS 
B O T T O H  WIDTH IS = 10 FT 
SLOPE IS  = .OZJ FTIFT 
SIDE SLOPE (21) = 4 
SIPE SLOPE (22) = 4 
MANNII~G'S N = .0?2 
TOP WIDTH IS : 12.62 FT 
A R E A  IS = 5-71 SU FT 
WETTED PEEIHETER IS = 12.7 FT 
HYDRAULIC RADIUS IS = - 2 9  FT 
~ ~ I I R H A L  DEPTH IS = -33 FT 
VELOCITY IS = 5.4 FPS 
FROUDE NUPBER IS = 1.7h 

C R I T I C A L  D E P T H  F U R  T R A P E Z O I D A L  C H A N N E L S  

DISCHAEGE = 4118 CFS 
BDTTilll HIDTH = 150 FT 
SIDE SLOPE ( Z l )  4 
SIDE SLOPE ( 2 2 )  = 4 
TOP I.!IDTtl = !72.51 FT 
CRITICAL PE-PTH = 2.82 FT 
CRITICAL VELOCITY r 3.22 FPS 
N O R M A L  D E P T H  F O R  T R A P E Z O I D A L  C H A N N E L S  
CHBI!!!EL S.S. 9 203+92 

, DISCHARGE IS = 7.5 CFS 
R O T T O H  14IDTH IS - 10 FT 
SLOPE I S  = . I  FTlFT 
SIDE SLOPE (21) = 4 
SIDE SLOPE (22) = 4 
Hr\t!NIliGIS N = -022 
TOP HIDTH IS = 14-08 FT 
A R E A  IS = 6.14 SQ FT 
WETTED PERIHETER IS = 14.21 FT 
HYDRAULIC BADIUS IS = . 43  FT 
1,lOEHAL D E P T H  IS  = .51 FT 
YELCCITT IS = 12.21 FPS 
FSljUOE NUHBEP, IS  = 3.26 



APPENDIX H 



i 
-, 1 . --- , - - - T  i n -  

1 '  133 0,oss  &879-,6 i O0l9 . i  .i . ' . .  I... I /, ..>2 
I 

14 
I 

I 



tollar, Willlams k White hg ineer inq  
Consulr~ng tnpmcersand Land Surve)ors 

2707 N 44TH ST. SUITE l00A 
PHOENIX. ARIZONA 85008 

PHONE: (602) 957- 
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CALCULATED By DATE+ 1 5 3  
CHECKED BY DATE 

- " .  " 
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5 S U N  VALLEY PARKWAY 
Lq DRALNAGE AREA MAP 

PHASE 

6--f-T-- 
*- - ' -% - c"c_A&a@,-zh--W - (. 

3 . DRAINAGE AREA 


