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e s t i m a t e s  should n o t  be used as v e r i f i e d  values o f  roughness c o e f f i c i e n t s .  
The Flood Control  D i s t r i c t  o f  Maricopa County f u r n i s h e d  maps and channel  
data and was the cooperator i n  t h e  study. 

The t o t a l  n v a l u e  i s  de termined by u s i n g  a base  n f o r  t h e  
channel o r  f l o o d  p l a i n  and a p p l y i n g  ad jus tments  f o r  v a r i o u s  roughness 
components such as ve e t a t i o n  and obs t ruc t i ons  t o  f l o w .  Where t h e r e  a r e  ! d i s t i n c t  segments o d i f f e r e n t  channel roughness i n  a channel sec t ion  o r  
subsection, t h e  n values f o r  the segments a r e  we igh ted by a rea  o r  w e t t e d  
p e r i m e t e r  t o  de termine t h e  t o t a l  n va lue .  Where t h e r e  i s  an unequal  
d i s t r i b u t i o n  o f  v e l o c i t y  across a channel, t h e  channel c r o s s  s e c t i o n  was 
subdivided i n t o  sect ions o f  more uni form v e l o c i t y  d i s t r i b u t i o n  on the  bas is  
o f  changes i n  channel geometry and roughness. 

MANNING EQUATION 

The Manning equation i n  the fo l l ow ing  form i s  commonly used t o  
compute discharge i n  na tura l  channels: 

where 

Q = discharge, i n  cubic f e e t  per  second, 

A - cross-sect ion area o f  channel, i n  square feet ,  

R - hydrau l ic  radius, A/P (P, w e t t e d  pe r ime te r ,  i n  f e e t ) ,  i n  
feet,  

S, - energy gradient,  and 

n - roughness c o e f f i c i e n t .  

The equat ion was developed f o r  c o n d i t i o n s  o f  u n i f o r m  f l o w  i n  wh ich  t h e  
water-surface p r o f i l e  and energy grad ien t  are p a r a l l e l  t o  the  streambed and 
the  area, depth,  and v e l o c i t y  a r e  c o n s t a n t  t h roughou t  t h e  reach .  The 
e q u a t i o n  was assumed t o  be v a l i d  f o r  nonun i fo rm reaches i f  t h e  energy 

rad ien t  i s  modi f ied t o  r e f l e c t  o n l y  t h e  l o s s e s  r e s u l t i n g  f rom boundary 
j r i c t i o n  (Barnes, 1967) .  The m o d i f i e d  energy g r a d i e n t  i s  c a l l e d  t h e  
f r i c t i o n  slope. Use o f  t h e  Mannin e q u a t i o n  i n  d i s c h a r g e  compu ta t i ons  

def ined as 
P g e n e r a l l y  i n v o l v e s  t h e  concept  o channel conveyance. Conveyance, K, i s  
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and i s  a  measure o f  t h e  c a r r y i n g  c a p a c i t y  o f  t h e  channel .  Where t h e  
conveyance concept i s  used, Manning's equation i s  reduced t o  

q - KS"~, (3 )  

where S  i s  the  f r i c t i o n  s lope.  The f r i c t i o n  s l o p e  f o r  a  reach  o f  non- 
uni form channel can be expressed as 

!€ s =  , 
1 

( 4 )  

where 

h - energy l o s s  r e s u l t i n g  from boundary f r i c t i o n  i n  the  reach 
- and 

L = length  o f  the reach. 

The main components o f  hf are the  d i f f e rence  i n  water-surface e leva t i on  and 
i 
I the  d i f f e rence  i n  v e l o c i t y  head a t  the  ends o f  the  reach. 

Velocitv-Head Coeff ic iet& 

I @  The v e l o c i t y - h e a d  c o e f f i c i e n t  i s  n o t  d i r e c t l y  used f o r  t h e  
e s t i m a t e  o f  channel roughness i n  t h i s  r e p o r t .  Seve ra l  o f  t h e  c r o s s  
s e c t i o n s ,  however ,  a r e  s u b d i v i d e d  on t h e  b a s i s  o f  v e l o c i t y - h e a d  
considerat ions, and a  Manning's roughness c o e f f i c i e n t  i s  est imated f o r  each 
o f  t h e  s u b s e c t i o n s .  A  b a s i c  u n d e r s t a n d i n g  o f  t h e  v e l o c i t y - h e a d  
c o e f f i c i e n t ,  t h e r e f o r e ,  i s  necessary f o r  t h e  e s t i m a t i o n  o f  c h a n n e l  
roughness c o e f f i c i e n t s  f o r  channels w i t h  i r r e g u l a r l y  shaped cross sect ions 
and vary ing d i s t r i b u t i o n  o f  vegetat ion across the  channels. 

I Roughness fac tors  and nonuni formi t ies i n  channel eometry cause 
the  v e l o c i t y  i n  a  g i v e n  c r o s s  s e c t i o n  o f  channel t o  v a r y  f ram p o i n t  t o  
p o i n t .  As a  r e s u l t  o f  nonun i fo rm d i s t r i b u t i o n  o f  v e l o c i t i e s ,  t h e  t r u e  
v e l o c i t y  head (h,) genera l l y  i s  g rea ter  than t h e  v a l u e  computed f r o m  t h e  
expression 

i hv = .E 2g9 (5) 

where 

V = mean v e l o c i t y  i n  the  cross sect ion and 

g = accelerat ion o f  g rav i t y .  

The r a t i o s  o f  t h e  t r u e  v e l o c i t y  head t o  the  v e l o c i t y  head computed on t h e  
b a s i s  o f  t h e  mean v e l o c i t  i s  the  veloci ty-head c o e f f i c i e n t ,  alpha. For a  

a reasonably s t r a i g h t  channe f w i t h  uni formly shaped cross sect ion, t h e  e f f e c t  
o f  nonun i fo rm v e l o c i t y  d i s t r i b u t i o n  on the  computed v e l o c i t y  head i s  small 
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and, f o r  conven ience i n  t h e  absence o f  a more s u i t a b l e  method,  t h e  
c o e f f i c i e n t  i s  assumed t o  be u n i t y  (Chow, 1959). A de ta i l ed  study o f  the  
veloc i ty-head c o e f f i c i e n t ,  alpha, i n  na tura l  channels showed a s i g n i f i c a n t  
c o r r e l a t i o n  between a l p h a  and channel roughness f o r  channe ls  w i t h o u t  
overbank flow. Va r ia t i on  i n  the  hor izonta l  d i s t r i b u t i o n  o f  v e l o c i t y  had a 
g r e a t e r  e f f e c t  on t h e  v a l u e  o f  a l p h a  than  v a r i a t i o n  i n  t h e  v e r t i c a l ,  
Computed values of alpha a t  894 s i t e s  i n  a v a r i e t y  o f  se t t ings  ranged f rom 
1.03 t o  4.70, and t h e  median v a l u e  f o r  t r a p e z o i d a l  channels was 1.40 

I Hulsing and others, 1966). I n  the  computation o f  wa te r - su r face  p r o f i l e s  
n open channels, t h e  value o f  alpha i s  assumed t o  be 1.0 i f  the  sec t ion  i s  

no t  subdivided (Davidian, 1984). I n  subdivided channel cross sect ions, the  
value o f  alpha i s  computed as 

where 

k i  = conveyance o f  i nd i v idua l  subsections, 

a,. = area o f  i nd i v idua l  subsections, 

KT = conveyance o f  e n t i r e  cross sect ion, and 

AT = area o f  e n t i r e  cross sect ion. 

Channel n Values 

The Manning roughness c o e f f i c i e n t ,  n, i s  a measure o f  t h e  f l o w  
r e s i s t a n c e  o r  r e l a t i v e  roughness o f  a channel o r  overf low area. The f l o w  
res is tance i s  a f f e c t e d  by  many f a c t o r s  i n c l u d i n g  bed m a t e r i a l ,  c r o s s -  
s e c t i o n  i r r e g u l a r i t i e s ,  dep th  o f  f l ow ,  v e g e t a t i o n ,  channel alignment, 
channel shape, obstruct ions,  suspended mater ia l ,  and bedload. I n  genera l ,  
a l l  f a c t o r s  t h a t  cause t u r b u l e n c e  and r e t a r d  f l o w  tend t o  increase t h e  
roughness c o e f f i c i e n t  ( Ja r re t t ,  1984). Channel roughness a lso  i s  d i r e c t l y  
r e l a t e d  t o  channel  s l o p e  ( R i  gs, 1976; J a r r e t t ,  1984). The r e l a t i o n  o f  B roughness t o  slope r e s u l t s  p a r t  y from the  i n t e r r e l a t i o n  between channel  
s l o p e  and bed -ma te r i  a1 p a r t i c l e  size. For s i m i l a r  bed mater ia l ,  however, 
channels w i t h  low grad ien ts  have lower roughness c o e f f i c i e n t s  than channels 
w i t h  h i g h  g r a d i e n t s  ( Ja r re t t ,  1984). The d i r e c t  r e l a t i o n  between channel 
roughness and channel slope i s  no t  ev ident  i n  low-grad ien t  channe ls  where 
h igh  roughness c o e f f i c i e n t s  r e s u l t  from ve e ta t ion .  Rou hness c o e f f i c i e n t s  fl 1 as great  as 0.20 have been v e r i f i e d  f o r  c anne ls  w i t h  ow g r a d i e n t s  and 
dense vege ta t i on  (Arcement and Schneider, 1984). For vegetat ion t h a t  w i l l  
bend under the  fo rce  o f  f l o w i n  water, the  r e l a t i o n  between roughness and 
g r a d i e n t  can be i n v e r s e l y  r e  9 ated. Steep slopes cause greater  v e l o c i t i e s  
t h a t  bend and f l a t t e n  v e g e t a t i o n  i f  dep ths  o f  f l o w  a r e  s u f f i c i e n t ,  
r e s u l t i n g  i n  lower n values. Because o f  the  r e l a t i o n  between channel slope 
and s i z e  o f  bed mater ia l ,  the  e f f e c t  o f  slope on n values i s  cons ide red  i n  
the  se lec t i on  o f  base n values. 



A common method o f  se lec t i ng  the roughness c o e f f i c i e n t ,  n, i s  t o  
f i r s t  s e l e c t  a base v a l u e  o f  n f o r  the  bed mater ia l  ( t a b l e  1). The base 
values o f  n are f o r  a s t r a i g h t  u n i f o r m  channel o f  a g i v e n  bed m a t e r i a l .  
C r o s s - s e c t i o n  i r r e g u l a r i t i e s ,  channel alignment, obstruct ions, vegetat ion, 
and o the r  f a c t o r s  t h a t  i n c r e a s e  roughness a r e  accounted f o r  by  add ing  
increments  o f  roughness t o  the  base value o f  n. Ranges o f  adjustments f o r  
the  fac to rs  t h a t  may add t o  channel roughness are shown i n  t a b l e  2. 

Man a l l u v i a l  channels i n  Maricopa County have bed ma te r ia l  t h a t  
moves dur ing  f f oodflow. I n  add i t i on  t o  t h e  changing channel geometry of  
t hese  channels,  t h e  roughness coefficient may change d u r i n  f l ood f l ow  
because o f  the changing Form o f  t h e  channel bed i n  p a r t s  o f  t 1 e channel  
c r o s s  s e c t i o n  (Dav id ian ,  1964). Bedforms, such as dunes, antidunes, and 
plane bed have been observed dur ing  l a r g u  f l o o d s .  W i t h i n  a few m inu tes ,  
dunes can appear, d i s a  pear, and reappear a t  d i f f e r e n t  l oca t i ons  across a 
l a r g e  stream channel. ? he Manning roughness c o e f f i c i e n t  can doub le  o r  
t r i p l e  when the  bedform changes from plane t o  dunes. A method o f  d e f i n i n g  
r e l i a b l e  values o f  Manning's n f o r  unstable a l l u v i a l  channels i s  no t  a v a i l -  
ab le .  A p lane bedform i s  common dur ing  l a r g e  floods, and f o r  t h i s  r e  o r t ,  e plane-bed condi t ions are assumed where the  roughness c o e f f i c i e n t  i s  r e  ated 
t o  t h e  s i z e  o f ,  t h e  channel m a t e r i a l  and not  t h e  form o f  the  channel bed. 
Plane-bed condi t ions were assumed f o r  near ly  a l l  i n d i r e c t  measurements o f  
peak discharge where t h e  slope-area method was used. 

Table I .--Base values o f  Harming's n f o r  s tab le  channels 

[Modif ied from Aldr idge and Garret t ,  1973, t a b l e  11 

Base n values 

Size o f  bed mater ia l  
Benson and 
Dalrym l e  Chow 

Channel mater ia l  M i l l ime te rs  Inches (1967pl (1959)2 
- 

Concrete....... ....... 
Rock cut.............. 
Firm s o i l  ............. 
Coarse sand... .., ..... 
Fine rave l .  .. .. . ... .. 
Grave 9 ................ 
Coarse gravel.. . . . . . . . 
Cobble.. . . . . . . . . . . . . . . 
Boulder.. . . . . . . . . . . . . . 

1St ra i  h t  un i fo rm channel. 
ZSmoot 8 e s t  channel a t ta inab le  i n  ind ica ted  mater ia l .  



Table 2.--Adjustment fac tors  f o r  the determination o f  o v e r a l l  
Manning's n values 

[Modi f ied from Chow, 19591 

Oegree of irregularity: 

smoth 0.000 Smoothest chamel attainable i n  given bed mter ia l .  

nimr .Wl- .W5 churels u i th  s l ight ly eroded or scoured si& slops. 

W r o t e  .W6- .010 chsmsls u i th  aoderately a l q h e d  w eroded side slopes. 

Severe .011- .020 charnels with bedly slouphed h k s ;  unshaped, jagged, and 
i r rspl lar  w r f a c a  of chunels i n  rock. 

Effects of &tructim2: 

Negligible 

Severe 

.WO- .006 A feu scattered &tructiona, h l c h  include debris &&wits, 
stumps, exposed roots, logs, piers, or isolated bwlders, 
that occyry less than 5 p r c m t  of the cross-sectionst area. 

.W5- .015 Obstructions occyry 5 to 15 percent of the cross-sctionsl 
area d the s p c i m  betwen obstructlolo i s  such tha t  the 
sphere of inftuence a r M d  one obstruction does not exterd 
to the sphere of inf luence around another obstruction. 
Smaller adjustments are u8ed fo r  curved mth-sur faced 
objects them are used for 8harpeds-d npular objects. 

.020- .030 Obstructions occupy from 15 to  50 percent of the cross- 
sectional area or the ape?. b e t m n  obstructions i s  small 
enough t o  cause the effects of o m r a l  obstructions to  be 
additive, thereby blockiw an equivalent pa r t  o f  a cross 
section. 

.MO- .OM) Obstn r t i a r  occupy more than 50 percent o f  the crone- 
sectional area or the y*ce betunen obstructions i s  mil 
ux& t o  cause turbulmce across most of the cross section. 

.W2- .O lO  Dense growths of f l ex ib le  tur f  grass, such as Bernda, w 
weds here  the average depth of f l w  i s  at lesst two times 
the heipht of the vegetation; s w l e  tree s e e d l i w  sueh aa 
wlllw, cottonwood, arrow weed, or saltcedar where the 
average depth of flow i s  at leest three tit- the height of 
the weetation. 

.010- .025 Grass or  weeds uhere the a v e r w  depth o f  f l a r  i s  fran one 
to two times the heipht of the wetatlon; d r a t e l y  dense 
s temy  grass, ueeds, or  t ree  8 e e d l i w  h n r e  ti- average 
depth of f Lou is  f r m  two to  three tim the h e l g l ~ t  of the 
vegetation; aDderately bra M, similar to 1- to  2-year. 
o ld saltcedar i n  the &m't aweon. alc in the bnks ad m 
s ign i f i can t  vegetatiw a l w  the ih-i b o t t w  where the 
hydrlulic radius ex&  2 faet. 

Large .025- .050 Turf grass or & d a r e  the werage depth to  flw i n  atnut 
equal t o  the height ot vagetetlon: s l s l  1 t rees intergrown 
with e m  mds md brush h e r e  the hydru l ic  radius exceeds 
2 feet. 

See footnotes at ad of teble. 



Table 2.--Adjustment factors f o r  the determination o f  overa l l  
Manning's n values--Continued 

Very large .050- .I00 Turf g rws  or wed& there the awregc dapth of f l w  i s  l e u  
thm h a l f  the height of vegetation; s u l l  bushy trees 
intergrown u i t h  weeds a l a p  side slcpea of h e  cattai ls 
grwing alonp chamel bottan; trees intergroun u i t h  weeds 
ad brush. 

Variations i n  c h a m l  
cross sectlon: 

Gradual .OW Size Md shop of  croos wtim charge gradoslly. 

A l  ternatinn .W1- .@I5 Large and small cross sat ions alternate occasioneily, or 
the r i n  f l w  ocuSiCfmlly shi f ts f r m  side to  side wing to 
ch- i n  cross-rectlaul shap. 

.010- .Dl5 Large ad mll cross wtim alternate freqxntly, or  the 
main flow frequently s h i f t s  from side t o  r i d e  w lng  to 
c h m  In cross-sectionsl shepe. 

Degree of nen&ringa: 

Mimr 

Appreciable 

1.00 Ratio of the meander l w t h  to  the straight length of the 
cham1 reach I s  1.0 t o  1.2. 

1.15 Ratio of the meader l w t h  to the straight Lewth of cham1 
i s  1.2 t o  1.5. 

Severe 1.30 Ratio of the meander length t o  the s t ra igh t  length of 
chamel i s  greater than 1.5. 

lAdjustnents for degree of i r regu la r i t y ,  var ia t ions i n  cross section, e f fec t  of obstructions, and 
vegetation are addad t o  the base n value (table 1) bcforc u l t i p l y i r g  by the djretnent for meander. 

2 ~ d i t i o n s  considered i n  other s t e p  mt mt be reevaluated or bpl iceted i n  th is section. 

a~djustment values apply to  f l w  confined i n  the c h m l  ad do not aw ly  where dounvalley f l w  crosses 
msndars. The adjustmmt i s  a nrrltiplier. 

For f lood f lows i n  sand channels wi th moveable beds, roughness 
mainly i s  a f u n c t i o n  o f  t he  s i ze  o f  the  bed ma te r i a l  as shown i n  t h e  
fol lowing table (Benson and Dalrymple, 1967, p. 22). 

Median r a i n  size, B Median ra in  size, 
i n  m i  l imeters Manning's n i n  m i  9 l imeters Manning's n 



The major adjustments t o  the  base value o f  n used i n  t h i s  repo r t  
are f o r  cross-sect ion c h a r a c t e r i s t i c s .  Other  ad jus tments  f o r  t h e  r e a c h  
c h a r a c t e r i s t i c s  between c r o s s  sect ions t h a t  inc lude changes i n  shape and 
s i ze  of cross sect ions and channel meandering a r e  n o t  g i ven .  Procedures 
f o r  e v a l u a t i n g  t h e  ad jus tment  f a c t o r s  f o r  the  reach c h a r a c t e r i s t i c s  are 
g iven i n  several pub l ica t ions  i nc lud ing  Chow (1959), A l d r i d g e  and G a r r e t t  
(1973), J a r r e t t  (1985a, b), and Arcement and Schneider (1989). 

SUBDIVISION OF CROSS SECTIONS 

S e c t i o n s  w i t h  d i s t i n c t  changes i n  shape were d i v i d e d  i n t o  
subsections, and n values were determined separately f o r  each s u b s e c t i o n .  
Subdiv is ion l o c a t i o n  p r i m a r i l y  was based on major breaks i n  cross-sect ional  
geometry. Cross sect ions were subdivided i f  main channel dep th  was more 
t h a n  t w i c e  t h e  dep th  a t  t h e  st ream edge o f  t h e  over f low area ( f i g .  2) .  
Subdiv is ion a lso commonly was made where the  depth o f  t h e  o v e r f l o w  a t  t h e  
st ream edge i s  n e a r l y  h a l f  the  depth o f  t h e  main channel and t h e  w id th  o f  
the  over f low area i s  a t  l e a s t  f i v e  t imes  t h e  dep th  o f  t h e  o v e r f l o w  a rea  

(fi?. 2 ) .  
Values o f  n f o r  o v e r f l o w  areas commonly were est imated from 

tab  e  2. 

For  s e c t i o n s  o r  subsec t i ons  w i t h  a  nonuniform d i s t r i b u t i o n  o f  
v e g e t a t i o n ,  a  composi te n was computed by  u s i n g  w e i g h t e d  v a l u e s  f o r  
segments h a v i n g  d i f f e r e n t  roughness. Where s e c t i o n s  were d i v ided  i n t o  
segments o f  equal roughness, d i v i d i n g  l i n e s  were se lec ted  t o  p a r a l l e l  t h e  
g e n e r a l  f l o w  l i n e  and t o  represent the  average contact between segments o f  
d i f f e r e n t  roughness. Composite n values were computed by u s i n g  we igh ted  
va lues  o f  e i t h e r  a rea  (A)  o r  wetted perimeter (P). Weighting was done by 
e s t i m a t i n g  a rea  o r  w e t t e d  p e r i m e t e r  f o r  each p o r t i o n  o f  c h a n n e l  and 
a s s i g n i n g  w e i g h t i n  f a c t o r s  t h a t  were propor t iona l  t o  t h e  t o t a l  area o r  
wetted perimeter. ~ l e  general r u l e  f o r  decid ing which weight ing method t o  
u s e  i s  as f o l l o w s :  Use area w e i g h t i n g  where v e g e t a t i o n  i s  dense and 
occup ies  a  d i s t i n c t  p a r t  o f  t h e  c r o s s  s e c t i o n .  Use w e t t e d - p e r i m e t e r  
w e i g h t i n g  where t h e  roughness f a c t o r  f o r  each segment i s  t h e  r e s u l t  o f  
l ow- l y ing  boundary mater ia l .  

Where o v e r f l o w  areas a r e  c u l t i v a t e d  f i e l d s ,  n values are  f o r  
f i e l d s  w i thout  crops. Values o f  n f o r  f i e l d s  w i t h  c rops  can be based on 
t h e  work o f  Chow (1959). F ie lds  o f  mature co t ton  p lan ts  are comparable t o  
dense brush i n  summer; d e f o l i a t e d  co t ton  t o  medium t o  dense brush i n  w in te r  

F i e l d s  o f  a l f a l f a  a r e  comparable t o  f i e l d  crops w i t h  n value 
6&%df27.0n helght  o f  the crop and depth o f  r a t e r  ( t a b l e  3). The value o f  
n genera l y  va r i es  w i t h  the  stage o f  submergence o f  the vegetat ion. I n  a l l  
instances, n  values a s s o c i a t e d  w i t h  c u l t i v a t e d  f i e l d s  w i l l  change w i t h  
t ime. 





4 '  Wash 3 West 



Table E-1 
BY JCS DATE 311 612WS 

Project: Wittmann ADMSU CHECK GLA DATE 312112005 

Stream: Wash 3 West 
Location: Reach - 3W - 20A (Between nonh of the C.A.P. and 114 mile ndnh of the C.A.P.) 

W W U  tOL310032 (Winmnn ADMSU)\Deliversbkr\TDN (hmited Repns)\TDN Secdoo I h-waonbig'r mVa1oe RepanWmb af CAP CamNlm-Hydraulics-TBLMa-s-Wnsh 3W.ds 

Channel Material 

D e w  of implarity 

Effecrs of Obstruction 

Variations in Channel Cross Section 

I I 

I 
0.035 

D e p  of Meandering 
1 I 1 

I 

Minor 1 
Appreciable m 1.15 

Severe 1.3 

0.072 n=fn,+n ,+n2+n3+n,)rn 0.035 







Table E-1 
BY JCS DATE 3/16/2005 

Project: Wittmann ADMSU CHECK GLA DATE 3/21/2005 

Stream: Wash 3 West 
Location: Reach - 3W - 20B (Between 114 mile north of the C.A.P. and the confluence with wash T4N-R3W-S8E.) 

POMR31R710032 (Wimnn ADMSU)DrEvoablcr\~N (Iklaikd RepmLl)\TDN Section 5- hydmuliks\Marmi~'s e'rnVnlue ReponWonh ofCAPCamNLm-HydraulirrSBIrMann6npPW~h 3W.ila 

Channel Material 

Degree of lrrepularity 

Effects of Obstmction 

Variations in Channel Cross Seclion 

Degree of Meandering 
I fl I 

1 
0.033 I 0.042 

1 

. 
0.033 n=(n,,+n,+n+n3+n,)m 

1 
1.15 
1.3 

Minor 
Appreciable 

Severe 
m 



Figure E-1 
(3W - 20B) 





Table E-l 

Project: Wittmann ADMSU 
Stream: Wash 3 West 

BY ICS DATE 3/16/2005 
CHECK GLA DATE 3t2lR005 

Loeation: Reach - 3W - 21 (Between the confluence with wash T4N-R3W-S8E and 112 mile south of Jomax Rd. alignment.) 

Channel Conditions 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 

P:n00\310l3ICQ3? (Wiltmano ADMSUWkli%~enbkslTDN (Dewiled Repons)\TWN Section 5- hydnuliesWanning's +Value Rcponwonh ofCAPCamN(m-Hydnulics-TBL-Mannine-Warh 3W.11~ 



Figure E-1 
(3W - 21) 

Figure 3. Right Overbank not available. 

P:W3X310\31W32 (Wilmrm ADMSUIU)elivtmbks\TDN (Demilcd Rtpmsl\TDN Section 5- hydmoliaWamhgh irValue ReponWmh ofCAPCamN(PT-HydnulicrmLrManniny-Wmh 3wdr 





Table E-1 
BY JCS D A T E  3116f2005 

Project: Wittmann ADMSU CHECK GLA DATE 3f2lR005 

Stream: Wash 3 West 
Location: Reach - 3W - 22A (Between 112 mile south of Jomax Rd. and Jomax Rd. alignment) 

Channel Material 

Degree of lrrrgularit), 

Effects of Obsrrunjon 

Varialions in Channel Cmss Section 

Minor 
Degee of Meandering Appreciable m 1.15 

Severe 1.3 
n=(n,+n,+n,+n,+n,)m 



Figure E-1 
(3W - 22A) 

Figure 2. (Pholo M28) LeA Overbank looking downstream 

I 





Table E-1 

Project: WitImann ADMSU 
Stream: Wash 3 West 

BY JCS DATE 3/16/2005 

CHECK GLA DATE 312 1/2005 

Location: Reach - 3W - 22C (Between Jomax Rd. alignment and Pinnacle Vista Rd. alignment.) 

Channel Conditions Manning's n Ad-ustment 

Channel Material 

Degree o i  Irregularity 

Effects of Obstmclion 

Variations in Channel Cmss Section 







Table E-1 
BY ICS DATE 3/16/2005 

Projed: Wittmann ADMSU CHECK GLA DATE 312 312005 

Stream: Wash 3 West 
Location: Reach - 3W - 22B (Between Pinnacle Vista Rd. alignment and just south of Dixiieta Dr. alignment.) 

Channel Material 

Degree of Irregularil)~ 

Effects 0fObst~ction 

Variations in Channel Cross Section 

Minor 
Degree of Meandering Appreciable m 1.15 -- - 

Severe 1.3 

n=(nh+nl+n2+n3+n,)m 0.037 O.O# 0.037 



Figure E-1 

Figure 3. (Pho10#432) Right Overbank lwking d o w n s m .  





Table E-1 
BY JCS DATE 311 61200.5 

Project: Wittmann ADMSU CHECK GLA DATE 3/21/2005 

Stream: Wash 3 West 
Location: Reach - 3W - 23 (Between just  sou^ of Dixileta Dr. alignment and south of Lone Mtn. Rd. alignment.) 

Channel Marenai 

Degree of Irregularity 

Eff i ts  of Ohstrunion 

Variations in Channel Cross Section 

De-gee of Meandering 



Figure E-1 
(3W - 23) 





• Wash T4N-R3W-S08E 



Table E-1 
BY JCS 

Project: Wittmann ADMSU CHECK GLA 

Stream: Wash T4N-R3W-S8E 
Location: Reach - T4N-R3W-S8E - 20 (Between confluence with 3 West and 114 mile south of Jomax Rd.) 

DATE 3/16/2005 

DATE 3/23/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregulnlity 

Effwts of Obstruction 

Degree of Meanderi 

P:BOWlOBlOO32 ( W i t t m n  ADMSU)\Delirerables\TDN (Detailed Reponr)\TDN Section 5- hydraulinWannin&'s "-Value ReponWonh ofCAP Canal\RW-Hydmulin-TBLMannings-Wsh-T4N-R3W-S8Exls 



Figure E-1 
(T4N-R3W-S8E - 20) 





Table E-1 
BY JCS 

Project: Wittmann ADMSU CHECK GLA 
Stream: Wash T4N-R3W-S8E 
Location: Reach - T4N-R3W-S8E - 21 (Between 114 mile south of Jomax Rd. and Pinnacle Vista Dr. alignment.) 

DATE Y1612005 
DATE 312 112005 

P:UWUlOUlW3? (Winmans ADMSU)WeIiwmbles\TDN (Detailed Repons)\TDN Senion 5- hydmulinWandng's "-Value ReponWonh of CAP CanulU1PT-Hydmulics7BL-Mannin~sIWah-T4N-R3N'-S8Exis 

Channel Conditions Manning's n Adjustment 

Channel Malerial 

Degree of hegegularity 

Effects of Obstruction 

Variations in Channel Cross Section 
I Freg. Alt. 

m Degree of Meandering 

n=(nb+nI+n2+n3+n4)rn 

Minor 
Appwciahle 

Seven 

,010-.015 

I 
1.15 
1.3 

0.035 

1 

0.048 0.037 

1 1 



Figure E-1 
(T4N-R3W-SSE - 21) 





Table E-1 
BY JCS 

Project: Wimnann ADMSU CHECK GLA 
Stream: Wash T4N-R3W-S8E 
Location: Reach - T4N-R3W-S8E - 22A (Between Pinnacle Vista Dr. alignment and 114 mile south of Patton Rd.) 

DATE 311 612005 
DATE 312112005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obslmnion 

Variations in Channel Cross Section 

De=%e of Meandering 

Freg. All. 

Minor 
Appreciable 

Severe 
rn 

n=(nb+n,+n2+nl+n4)m 0.050 0.035 

,010-,015 I 

1 I 1 
1.15 
1.3 

0.035 

1 

-- 
1 







Table E-f 
BY ICS 

Project: Wittmann ADMSU CHECK GLA 
Stream: Wash T4N-R3W-S8E 
Location: Reach - T4N-R3W-S8E - 22B (Between 114 mile south of Patton Rd. and Panon Rd.) 

DATE 311 612005 
DATE 3/21/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree 01~1rregularily 

Effects of Obstruction 

Variations in Channel Cross Section 



.u' 
Figure E-1 

(T4N-R3W-S8E - 22B) 

Ove&ank looking d o w n s m .  

I 

Fieure 3. (Photo #4441 Rieht ank lookinn downstream. 





Table E-1 

Project: Winmann ADMSU 
Stream: Wash T4N-R3W-S8E 
Location: Reach - T4N-R3W-S8E - 23 (Between Patton Rd. and Peak View Rd.) 

BY JCS 
CHECK GLA 

DATE 311 612005 
DATE 3/21/2005 

Left Overbank 
Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure E-1 
(T4N-R3W-S8E - 23) 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash T4N-R3W-S8E 

BY JCS 
CHECK GLA 

DATE 311 612005 
DATE 3/21/2005 

Location: Reach - T4N-R3W-S8E - 24 (Between Peak View Rd. and 112 mile north of  Dixileta Dr. alignment.) 

k f t  Overbank 
Channel Conditions Manning's n Adjustment 

Channel Mate~.ial 

Degree of Irregularity 

Effects of Obst~uction 

Degree of Meandering 

P:OOO\3 IOO 10012 (Witlmann ADMSU)\Delivmhles\TDN (Derailed Repns)\TDN Section 5- hydnulicsWnnning's "-Value ReponWonh of CAP CanalU1PT-Hydnulicr~TBL-ManninggWash-T4N-R1W-S8Exls 



Figure E-1 
(T4N-R3W-S8E - 24) 

P:\300\3 IOL31W32 (Witlrnnnn ADMSU)\Delivernbla\TDN (Deloiled Reporu)\TDN Seclion S- hydraulicsWnnning's n-Value RcpnWonh orCAP &nNlm-Hydrnuli~TBLM~nninBsIW~h-T4N-R~W-S8~I~ 





Table E-1 

Project: Wittmann ADMSU 
BY JCS 

CHECK GLA 

Stream: Wash T4N-R3W-S8E 
Location: Reach - T4N-R3W-S8E - 25 (Between 112 mile north of Dixileta Dr. alignment and Lone Mtn. Rd.) 

DATE 311 612005 

DATE 312 112005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree oiIrregularity 

Efkcts of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure I .  (Photo M51) Channel looking downstream. 

Y 
Figure E-1 

(T4N-R3W-S8E - 25) 

Figure 2. (Photo 4452) Lefi Overbank lookine downstream. 

I 





Iona Wash 



BY AMB 
CHECK HAA 

DATE 2/2/2005 
DATE 2/2/2005 

Table E-1 

Project: Withnann ADMSU 
Stream: Iona Wash 
Location: Reach - Iona - 20 (Between Jomax Rd. and north of CAP Canal) 

Channel Material 

Degree of Imegularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure 2. (Photo #273) Left Overbank looking downsueam. .,. "- --- 
YTr ' - --- - 





Table E-1 

Projeet: Wittmann ADMSU 
Stream: Iona Wash 
Location: Reach - Iona - 21 (Between Pinnacle Vista Dr. and Jomax Rd.) 

BY AMB 
CHECK HAA 

DATE 2/2/2005 

DATE 2/2/2005 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 



Figure E-1 
(Iona - 21) 

3 
-- a 

I 

I 





Table E-1 

Project: Wimnann ADMSU 
Stream: Iona Wash 
Location: Reach - Iona - 22 (Between Peak View Rd. and Pinnacle Vista Dr.) 

BY AMB DATE 2/2/2005 

CHECK HAP. DATE 2/2/2005 

Channel Material 

Degree of Itregularity 

Effects of Obstruction 

Variations in Channel Cross Section 



No N58) Left Overbank looki~~g downsuea .. ~ <.*a . . 

h ~ .  - 

Figure E-1 
(Iona - 22) 





Table E-l 

Project: Wimnann ADMSU 
Stream: Iona Wash 
Location: Reach - Iona - 23 (Between just north of Dixileta Dr. and Peak View Rd.) 

BY AMB DATE 2iU2005 

CHECK HAA DATE 2/2/2005 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 

EUWU10U 10032 (Winmann ADMSU)V)eliverabies\TDN (Detailed Repons)\TDN Senion 5- hydraulinWanning's "-Value Repanworth of CAP CanalW-Hydrauiia-TBLMmninpJona Wash 



Fi ft Overbank looking downstream. 

Figure E-1 
(Iona - 23) 





Table E-1 
BY AMB DATE 2/2/2005 

Project: Witbnann ADMSU CHECK HAA DATE 2/2/2005 

Stream: Iona Wash 
Location: Reach - Iona - 24 (Between just north of Lone Mountain Rd. and just north of Dixileta Dr.) 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degsee of Meandering 

n=(nb+n,+n2+n3+n4)m 0.039 

Minor 
Appreciable 

Severe 

I 

. 
0.039 

1 I 
m 1.15 

1.3 

0.046 0.033 

0.046 
1 

0.033 
1 



Figure I. (Photo $253) Channel looking .. -- , upstream. ... ,: -. 

Figure E-1 
(Iona - 24) 

Rgure 2. (Photo #254) Right Overbank looking downstream. 

Figure 3. (Photo #255) Left Overbank looking downstream. ,'> 





Table E-I 
BY JCS DATE 2/2/2005 

Project: Winmann ADMSU CHECK HAA DATE 2/4/2005 

Stream: Iona Wash 
Location: Reach - Iona - 25 (Between Carefree Hwy. and 112 mile south of Black Mountain Rd.) 

Channel Material 

Degree of imgularity 

Efrects of Obstruction 

Varialions in Channel Cmss Section 



Figure I .  (Photo #?" ' "hannel looking upsueam. 

Figure 3. (Photo #252) Left Overbank looking downstream. 
F. - - 

Figure 2. (Photo #250) Righl Overbank looking downs!?. ','- -. -.-." .,--7-.., '. ~ .:.. . . - , . .  , , . . , . .  . 
, , ..: 

., 





Table E-2 

Project: Wimnann ADMSU 
Stream: Iona Wash 

BY JCS DATE 2/2/2005 

CHECK HAA DATE 2/4/2005 

Location: Reach - Iona - 26 (Between 112 mile south of Black Mountain Rd. to Black Mountain Rd.) 

Channel Material 

Degree of Irregularity 

Effrcts of Ohslmction 

Degree of Meandering 

P\.300+3161110032 tUEinmam, ADk)Stl-a\m fDnailal U c p m X m X  Sectim 5- M-s n-Vaim RcprmWontrof CAP C ~ P T - ~ ~ T B L - M a m i ~ ~ l r n  Wash.ak 



Figure 3. (Pholo #249) Left Overbank looking downsueam. F:- ; -:- -- - 
i- . .  

Figure E-1 
(Iona - 26) 





BY JCS DATE 311 712005 

Project: Wimnann ADMSU CHECK GLA DATE 3/18/2005 

Stream: Iona Wash 

Location: Reach - Iona - 27 (Between Black Mtn. Rd. and 114 mile north of Black Mtn. Rd.) 

Channel Material 

Degree of lnrgularity 

Effects of Obstniclion 

Variations in Channel Cross Section 

P:\30&31MZ I N 3 2  (Willmann ADh.lSU)U)eliverables\TDN (Detailed Repm)\7DN Section 5- hydmulicsWanning's "-Value ReponWonh of CAP Can3Nlm-Hydraulics-78LManninps-Iom \\'ash.xls 



Figure E-1 
(Iona - 27) 





Table E-l 

Project: Wittmann ADMSU 
Stream: Iona Wash 
Location: Reach - Iona - 28 (Between 114 mile and 314 mile north of Black Mtn. Rd.) 

BY ICS 
CHECK GLA 

DATE 311 71200.5 

DATE 311 812005 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Seaion 

Degm of Meandering 







Table E-1 

Project: Wittmann ADMSU 
Stream: Iona Wash 
Location: Reach - Iona - 29 (Between 314 mile north of Black Mtn. Rd. and the U.S. 60.) 

BY JCS 
CHECK GL.4 

DATE 311 712005 
DATE 311 812005 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Minor 1 1 1 1 
Degree of Meandering Appreciable m 1.15 

Severe 1.3 

n=(nh+n,+n,+n3+%)m 0.041 0.048 0.041 

P:U00\3 10\110032 (Wilcrnann ADMSU)iDeliverablrr\TDN (Demiled Repw)\TDN Seoion  5- hydmulierWanningk n-Value ReponWonh of CAP CanalWPT-Hydraulic~-TBLMannings~l(~na Wah.rls 



F i r e  El 
(Iona - 29) 

Figure 2. (PholoM96) Right Overbank looking downstream. 





Table E-1 

Project. Wimnann ADMSU 
Stream: Iona Wash 
Location: Reach - Iona - 30 (Between The U.S. 60 and 112 mile north of the U.S. 60.) 

BY JCS 
CHECK GLA 

DATE 311 712005 
DATE 311 812005 

Channel Material 

Degree of imgularity 

Effects of Obslmction 

Variations in Channel Cross Section OCC. All. .001-,005 

Degree of Meandering 

Freg. Alt. 

Minor 
Appreciable 

Severe 

n=(nh+nl+n2+n3+nl)m 

m 

0.033 

,010-,015 

1 
1.15 
1.3 

0.042 

1 

0.033 

1 1 



Figure E-1 
(Iona - 30) 





Table E-1 

Project: Wittmann ADMSU 
Stream: lona Wash 
Location: Reach - lona - 31 (Between 112 to 1 mile north of  the U.S. 60.) 

BY JCS 
CHECK GLA 

DATE 3/17/2005 
DATE 311 812005 

P:UM)U10\31W32 (Witrmnnn ADMSU)lDeliverables\TDN (Dmiled Repons)\TDN Section 5- hydnulicstdnnning's n-Value ReponWonh of CAP CanaWPT-Hydnulies-TBL-h1mningsS1on~ Wsrh.xlr 

Channel Material 

Degree of Irregularity 

Effeas of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 
Minor 

Appreciable 
Severe 

n=(n,+niin2+n3i%)m 

m 

0.041 

1 
1.15 
1.3 

0.046 

I 

0.041 

I I 







Table E-1 

Project: Wimnann ADMSU 
Stream: Iona Wash 
Location: Reach - Iona - 32 (Between 1 mile north of the U.S. 60 and S.R. 74) 

BY JCS 

CHECK GLA 
DATE 311 712005 

DATE 3/18/2005 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Sec~ion Occ. Alt. 
Freg. All. 

Rz 

m Degree of Meandering 

n=(nh+n ,+n2+n3+n4)rn 

Minor 
Appreciable 

Severe 

,001 -.005 
.010-.015 ---- 

1 
1.15 -- 
1.3 

0.033 

1 

0.039 0.033 1 

1 1 



13 
Figure E-1 
(Iona - 32) 

Figure 1.  (Photo #401) Channel looking downstream. 

""ffA03) Left Overbank lookir- "-..--*--- 

Firmre 2. (Phot-2) Right Overbank looking upslream. 

I 

P:\R00\310U10032 Willmmn ADMSU)\Deli\~mbles\~N (Dcldled Rcppu)\TDN Seclion 5 hydmulier\Mnnningk n-Valuc RcponWonh of CAP hmPT-Hydmulia-TBLrMmnings-lono Wosh.xls 





Iona Tributary 



Table E-I 
BY JCS 

Project: Wimnann ADMSU CHECK GLA 

Stream: Wash Iona Tributary 
Location: Reach - Iona Trib - 20 (Between Myers St. alignment and 112 mile north of Dove Valley Rd. alignment.) 

DATE 311 612005 
DATE 311 812005 

Channel Conditions Manning's n Adjusunent 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 

n=(n+n,+n2+n3+n4)rn 0.034 0.052 0.034 

P:BOOU 1 0 ~ 1 0 0 3 2  (Wirlmann ADMSU)U)eliverahles\TDN (Druliled Repons)\TDN Section 5- hydraulier\Msnnin&'s "-Value RepnWonh of CAP CmalUIfl-Hydiaulim-78LMannin@-Wach lona T"h.xls 



Figure E-1 
(Iona Trib - 20) 





Table E-1 
BY JCS 

Project: Wittmann ADMSU CHECK GLA 

Stream: Wash Iona Tributary 
Location: Reach - Iona Trib - 21 (Between 112 mile north of Dove Valley Rd. alignment and 112 mile south of Black Mtn. Rd.) 

DATE 311 612005 
DATE 3/18/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

D e g e  of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 



M16) Channel looking downsveam 

. . .  

Figure E-1 
(Iona Trib - 21) 

Is. 
P:UO&? 1 QL? 1W32 Wlrmnnn ADMSU)UXlivmblcs\TDN (Deliled Repom)\TDN Section 5- hydmulicsWnnnin@'s n-Vdue ReponWonh of CAP ConoN1PT-Hydrnuli~h-78LMnnnin~s~W~Sh lono Trib.xls 





Iona East Split -1 



Table E-1 

Project: Wittmann ADMSU 
Stream: Iona East Split-1 

BY JCS DATE 2/2/2005 
CHECK HAA DATE 2/4/2005 

Location: Reach - Iona (ES-I) - 20 (On Peak View Rd. to just north of Peak View Rd.) 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 

I n=(nb+n,+nl+n3+n,)m I 0.036 I 0.046 0.034 I 



M16) Channel looking downsveam 

. . .  

Figure E-1 
(Iona Trib - 21) 

Is. 
P:UO&? 1 QL? 1W32 Wlrmnnn ADMSU)UXlivmblcs\TDN (Deliled Repom)\TDN Section 5- hydmulicsWnnnin@'s n-Vdue ReponWonh of CAP ConoN1PT-Hydrnuli~h-78LMnnnin~s~W~Sh lono Trib.xls 





Table E-l 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HA A DATE 2/4/2005 

Stream: Iona E a s t  Split-l 
Location: Reach - Iona (ES-I) - 21 (Between just north of Peak View Rd. and Dixileta Dr.) 

Channel Material 

Degreeof Irregularity 

Effects of Obsvunion 

Varialions in Channel Cross Seclion 

Degree of Meandering 

P:BWBIOBlW32 (Wilrrnann ADMSU)Welix,erubles\TDN (Drwiled Repon3)\TDN Seaion 5- hydn~lies\Mannin_r~s n-Value ReponWonh of CAP CmaNIPT-Hydraulics-TBL-Mmnin~~lonnnES~l.xls 



Figure E-1 
(Iona (IS-1) - 21) 

Figure I. (Photo#238) Phoro not available, see aerial. 





Table E-1 

Project: Wittmann ADMSU 
Stream: Iona East Split-1 
Location: Reach - Iona (ES-1) - 22 (Dixileta Dr. to just east of 235th Ave.) 

BY JCS DATE 2/2/2005 

CHECK HA A DATE 2/4/2005 

Channel Material 

Degee of Irregularity 

Effects of Obslruction 

Degree of Meandering 
Minor 

Appreciable 
Severe 

n=(nh+n,+n2+n+n,)m 

m 

0.034 

1 
1.15 
1.3 

0.056 

1 

0.034 

I 1 



Figure I .  (Pholo #241) Channel looking downsueam. 
. . 

Figure E-1 
(IOM (Es-1) - 22) 

erbank looking downstream. . - -  . . . -. ., , - * ,::s$ 

Figure 3. (Photo #243) Lefl Gverbank looking downsueam. .-- 

P:~OOUlU~~10032 (Wiltrnnnn ADMSU)\Delivenbles\TDN (Deuiled Reponr)\TDN Section 5- hydmulicsWmning's n-Vdue RcpaWanh of CAP C o n a N 1 ~ ~ H y d m u l i ~ - 7 8 ~ ~ n i n ~ ~ I r n ~ - E S - t . ~ I ~  





Table E-1 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HA A DATE 2/4/2005 
Stream: Iona East Split-I 
Location: Reach - Iona (ES-1) - 23 (Berween just east of 235th Ave. and Myers S t  alignment] 

P:DON 1OU10032 (Willmann ADMSlJPIkli~rablesiTDN fDelililed Repons)iTDN Section 5- hydnulicsWanning's "-Value ~ ~ a h ~ P ~ - H y d r o u ~ i c s - T B L - M a n n i n ~ ~ I ~ n a ~ E S - I . x l s  

Channel Material 

Degree oiirrqul~ty 

Effects oiObsmction 

Degree of Meanderin2 
Minor 

Appreciable 
Severe 

n=(n,+nj+n2+n3+n4)m 

m 

a.042 

1 
1.15 
1.3 

0.048 

1 

0.040 1 

1 I 



Figure 3. (Photo #373) LeR Overbank looking downstream. 

- 

u w 
Figure E-1 

(Iona (ES-1) - 23) 
Fiprc 2. (Photo #371) Right Overbank looking downstream. 





Table E-1 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HAA DATE 2/4/2005 

Stream: Iona East Split-l 
Location: Reach - Iona (ES-I) - 24 (Between Myers St. alignment and 114 mile north of Dove Valley Rd.) 

Channel Material 

Degree of irregularity 

Effects of Obstruction 

Degree of Meandering 

I n=(n,+n ,+n,+n,+n,)m I 0.036 1 0.056 I 0.036 I 

P:\I(W~310\31W.I(2 (Wittrnrnn ADMSU)Weli~~erables\TDN (Deiailed Repons)\TDN Section 5- hydnu1icsWnnnin~'s n-Value RepnWanh of CAP CanalRPT-Hydraulics-~L-Munnin~s~lon~-~-l.~ls 



el looking upstream. 
C.. . 

Figure E-1 
(Iona (ES-1) - 24) 

Fipre 1. (Photo #376) Lefl Overbank looking . downslream. . : . 
.. . . . -T- T . > W  

, ar .'8 





Table E-1 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HAA DATE 2/4/2005 

Stream: Iona East Split-l 
Location: Reach - Iona (ES-I) - 25A (Between I14 mile north and 112 mile north of North Dove Valley Rd.) 

Ciiannrl Material 

Degree of lrreguiarity 

Effects of Obstmction 







Table E-1 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HA A DATE 2/4/2005 
Stream: Iona East Split-I 
Location: Reach - Iona (ES-I) - 25B (Between 112 mile north of North Dove Valley Rd. to Carefree Hwy.) 

Channel Malerial 

Degree of Irregularity 

Effrcls of Obs l~c l ion  

Variations in Channel Cross Section 

P:U00Ut0!31003? (Winmann ADMSU)\Delivrrahlrs\TDN (Derailed Repons)\TDN Section 5- hydraulics\Mannin_eS n-Value ReponWonh of CAPCanalWPT-Hydnulics-TBL-Mannin~~~lo01~~ES-.rls 



Figure E-1 
(Iona (ES-1) - 25B) 

Fipre I .  (Photo #378) Channel looking d o w n s m .  

Y3791 Left Overbank looking downstream. - . .. 





Table E-1 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HA A DATE 2/4/2005 

Stream: Iona East Split-l 
Location: Reach - Iona (ES-I) - 26A (Between Carefree Hwy. to 118 mile north of Carefree Hwy.) 

Channel Material 

Degree of imgularity 

Effects of Obstruction 

P:'300\310\3 10032 (Wittmann ADMSU)\Delivrrabls\TDN (Dnailed Repons)\TDN Section 5- hydnulicrWanninp's "-Value RepartWonh of CAP CanalWPT-Hydr~ulies-7BL-M~~nin~s~Ionil~ES-I.xIs 



Apre I. (Photo #244) Channel looking downstram. 

Figure E-1 
(Iona (ES-1) - 26A) 

Agure 2. (Photo a46)  Lefi Overbank lwking downstream. 





Table E-3 
BY JCS DATE 2/2/2005 

Project: W i n m a n n  ADMSU CHECK HA A DATE 2/4/2005 

Stream: I o n a  East S p l i t - l  
Location: R e a c h  - I o n a  ( E S - I )  - 26B (Between I18 m i l e  n o r t h  of Carefree Hwy. to 114 m i l e  n o r t h  of Carefree Hwy.) 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

P:UWU10L3 I032 (Wiltrnonn ADMSU)iDrliwnbles\TDN (Demilcd Repons)\TDN Section 5- hydraulics\Monning5 n-Value ReponWanh of CAP CadRPT-Hydnuiics-TBL-Mmnings-l.xIs 



FIGURE E-I: llona ES-V26B (n-value photo) 





TabIe E-I 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HAA DATE 21412005 

Stream: Iona East Split- l 
Location: Reach - Iona (ES-I) - 26C (Between 114 mile north of Carefree Hwy. to 112 mile north of Carefree Hwy.) 

Channel Material 

Degree of imgularity 

Effects of Obstruction 

Variations in Channel Cross Stmion 

Degree of Meanderins 

P:\?00\3 10U10032 (Wismann ADMSU)Welivernbles\lDN (Delailed Repons)\TDN Seetion 5- hydiaulicsWanning's n-Value ReponWonh of CAP CulalR~-Hydnulics-TBL~M~nin~6~1ona~ES-l.x1~ 



FIGURE E-1: [loma ES-I - 26C (n-wimllue photo) 





Table E-1 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HAA DATE 2/4/2005 

Stream: Iona East Split-1 
Location: Reach - Iona (ES-I) - 26D (Between 112 mile north of Carefree Hwy. to 114 mile south of Black Mountain. Rd.) 

Channei Material 

Degee of irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

D e p e  of Meandering Appreciable rn 1.15 I I 
Severe 1.3 

n=(nb+n,+n2+n3+n,)m 0.033 0.043 I 0.033 

P:\300\110\3 10032 (Wittmann ADMSU)\Deliverablrs\TDN (Detailed Rep"s)\mN Secdon 5-  hydraulicrWlming's n-Value ReponWonh of CAP CanslWPT-Hydr~ulio-78L-M~nnin~~~tona~ES-I.xls 



FIGURE E-1: lllrvna ES-I - 2gD (n-value photo) 







Table E-1 

Project: Wimnann ADMSU 
Stream: Iona East Split-2 
Location: Reach - Iona (ES-2) - 20 (North of CAP Canal to Pinnacle Vista Dr.) 

BY AMB DATE 2/2/2005 
CHECK HAA DATE 2/2/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 

P:\300\310U10032 (Winnmn ADMSU)\Delivuables\TDN (Detailed Repons)\TDN Section 5- hydraulicsWannins's n-Value RcponWonh of CAP CanaN1R-Hydraulin-TBL-MmingsJdS-2 



Figure E-1 
Oona W-2) - 20) 

PUWU I OBI0032 (Wittm~nn ADMSU~~livenblm\lDN (Drmilcd Rcpom)\TDN S h u n  5- Wulirr\Manningk "-Value RspntWonh of CAP ~ - H ~ d r a o B ~ ~ T B L M a n n i n ~ J m ~ E S - 2  





Table E-1 

Project: Wimnann ADMSU 
Stream: Iona East Split-2 
Location: Reach - Iona (ES-2) - 21 (Between Patton Rd. and Pinnacle Vista Dr.) 

BY AMB DATE 2/2/2005 
CHECK HAA DATE ZZ2M)S 

ning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obsmction 

Degree of Meandering 



Figure 1 .  (Photo #263) Channel looking ul 

-, 

k264) Left Overbank looking downstream. 
E- 

P:UWUlCNlW32 (Wimnon ADMSU)\Dclivcmbla\7DN(DEtailcd Repom)\IWN Section S- hydraulisr\M&g's n-Valuc ReponWonh cdCAPCao~-Hydrauliia-TBLrMa~ingr~Ioo&-Z 





Table E-1 

Project: Wimnann ADMSU 
Stream: Iona East Spiit-2 
Location: Reach - Iona (ES-2) - 22 (Between Peak View Rd. and Patton Rd.) 

BY AMB 
CHECK HAA 

DATE 2/2/2005 

DATE 2/2/2005 

Channel Material 

D e p e  of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure E-1 
(Iona (ES-2) - 22) 

Figure 3. Photo # 

x>v,::.-,L'.':; '. . . -  .. 





Trilby Wash 



Table E-1 
BY JCS 

Project: Wittmann ADMSU CHECK GLA 

Stream: Wash Trilby 
Location: Reach - Trilby - 20 (Between Joy Ranch Rd. alignment and 1 mile north of Joy Ranch Rd. alignment.) 

DATE 311 612005 

DATE 311812005 

~iW'81&3IW332 (Wilrmam ADhlSU)\Ddi&m (&tai)rd Repom)FDX Smhm5- h M i M ~ ' s  +Y& R c p a n w h  of CAP CdW-HydraoSw-TBL-Mnmb!g-\VastiT--.rk 

Channel Conditions Mannings n ~djuslmenl 

Channel Material 

Deglee of Irregularicy 

EffecLs of Obstruction 

Variations in Channel Cmss Section 

Degree of Meandering 

Freg. Alt. 

Minor 
Appreciable 

Severe 

n=(n,+n1+n2+n3+n,)m 

m 

0.033 

.010-,015 

1 
1.15 
1.3 

0.038 

1 

0.033 

1 1 



Figure E-1 
(Trilby - 20) 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash Trilby 
Location: Reach - Trilby - 21 (Between I mile north of Joy Ranch Rd. alignment and S.R. 74.) 

BY JCS DATE 3/16/2005 

CHECK GLA DATE 4/14/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obsmcuon 

Variations ~n Channel Cross Section 

I 1 1 
Degree of Meandering 

n=(nb+n,+n2+n3+q)m 

m 
Minor 

Appreciable 
Severe 

0.038 0.034 

1 
1.15 
1.3 

0.034 



Figure I .  (Pholo #407) Channel looking downstream. -. 

Figure 3. (Pholo #409) Right Overhank looking downslream - . .  T T . ? E - , i . . '  
. .. _ .,I. ' .' . . -  . _ '.f . -. .: >, iZI. , . - . 

Figure E-1 
(Trilby - 21) 

Figure 2. (Pholo #408) Lefl Overbank looking downslream. 





Circle City Area Wash 1 



Table E-1 
BY JCS DATE 3/16/2005 

F'roject: Wimnann ADMSU CHECK GLA DATE 311 812005 

Stream: Circle City Area - Wash 1 
Location: Reach - Circle City Area - Wash 1 - 20 (Between 112 mile north of Dove Valley Rd. and just north of Carefree Hwy. alignment.) 

Channel Material 

Degree of Irregularity 

Effect. of Obstruction 

Variations in Channel Cross Section 

1 P:UOOUI O U  10032 (Winmann ADMSU)U)elirerables\TDh' (Derailed Repons)\TDN Senion 5- hydraolicsManning "-Value ReponWonh of CAP CanaN1PT-Hydraulics-TBLMannings-Wash CC-Am-wash-1 



Figure E-1 
(Circle City Area - Wash 1 - 20) 

Pi7:UWU10i710032 Wimnnnn ADMSU)UkEvPabls\~N IDetailed Repm)\TDN Sedan 5- bYdrautiaWunnin~ n-Valoe ReponWwlh of CAP Cwal\RPT-HymaOlic~TBLMmings~W~~h C C - h w a s h l  





Table E-1 
BY JCS 

Project: Wimnann ADMSU CHECK GLA 

Stream: Circle City Area - Wash 1 
Location: Reach - Circle City Area - Wash 1 - 21 (Between just north of Carefree Hwy. alignment and Black Mtn. Rd.) 

DATE 3/16/2005 
DATE 3/18/2005 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

I P:UMIUlOUl0032 (Wittmann ADMSU)Ukliverables\TDN (Derailed Repons)\TDN Sedan 5- hydraulinWanning'r "-Value ReponWonh of CAP CulaNl~-Hy~lics-~LMmnin~~~Wash CC-Area-wash-l 



Figure E-1 
(Circle City Area - Wash 1 - 21) 





Wash 2 West 



Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 2 West 
Location: Reach - 2W - 20 (Between Patton Rd. and north of CAP Canal) 

BY JCS 
CHECK HAA 

DATE 2/2/2005 
DATE 2/2/2005 

PUWU IN? I W32 (Willrnann ADMSU)\DeliwiobIrsWDN (Detailed Repons)\TDN Senion 5- hydnulicsWnnnin$s n-Vnlue Repon\Nonh of CAPCnnnl\Rm-Hydmulin-TBLM~nnings~Wnsh 2W.xls 

Channel Conditions Manning's n Adjustment 

Channel Malerial 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 
I 1 

0.055 

I 

0.033 

Minor 
Appreciable m 

Severe 

n=(n,+n,+n2+n3+n,)m 0.035 

1 
1.15 
1.3 

1 



Figure E-1 
(2W - 20) 

Figure 3. (Photo #202) Right Overbank looking downstrenm. 

4 

Figure 2. (Photo #203) Lefl Overbank looking downstream. 





a 
Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 2 West 
Location: Reach - 2W - 21 (Between Patton Rd. and 114 mile north of Patton Rd.) 

BY JCS 
CHECK HAA 

DATE 2/2/2005 
DATE 2/2/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects at' Ohstmction 

Variations in Channel Cross Section 

Degree of Meandering 



Fsm! 1. pho10#207) Chancel looking downsueam. 

Figure E-1 
(2W - 21) 

Figure 3. (Pholo #209) Len Overbank looking downstream. 

Figure 2. photo #208) Right Overbank looking downstream. 

P 





Table E-1 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HAA DATE 2/2/2005 

Stream: Wash 2 West 
Location: Reach - 2W - 22 (Between 114 mile north of Paaon Rd. and just south of  Dixileta Dr.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Efl'ecls of Obslmction 

Variations in Channel Cross Seaion 

P:UWL? IOi3 10032 (Wiltmmn ADMSU)\Drli>rables\TDN ( h i l e d  Repons)\TDN Section 5- hydraulicr\hl~nning's n-Value ReponWonh of CAP C.nnlUIPT-Hydnulic~TBL-Monnings~\5~~h ?W.ris 

i 



Figure I. Pholo #216) Channel looking downstream. 

Fi~urr 3. (Photo #215) Left Overbank looking downstream. 

Figure E-1 
(2W - 22) 

Figure 2. (Photo #217) Righl Overbank looking downswam. 





Table E-l 
BY JCS DATE 2/2/2005 

Project: Wittmann ADMSU CHECK HAA DATE U212005 

Stream: Wash 2 West 
Loeation: Reach - 2W - 23 (Between just south of Dixileta Dr. and 1/2 mile north of Dixileta Dr.) 

Channel Conditions Manning's n AdjuSlment 

Channel Material 

Degne of Irregularity 

EITects of Obstmction 

Variations in Channel Cross Section 



Figure 1. (Pholo #233) Channel looking upstream. 

Figure 3. (Photo #234) Left Overbank looking downsueam. 

Figure E-1 
(2W - 23) 

Figu? , 2. ..% -.., (Photo - .  : #212) -..< Right . ~ ,  Overbank . . looking downstream. 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 2 West 

BY JCS 
CHECK HAA 

DATE 2/2/2005 
DATE 2/2/2005 

Location: Reach - 2W - 24 (Between 112 mile north of Dixileta Dr. to 114 mile south of Lone Mountain Rd.) 

Cl~annel Material 

Degree of imgularity 

Effects of Obsuuction 

Variations in Channel Cross Section 



Figure 3. (Photo #23 1 ) Left Overbank looking downstream. 
p- -. -. 

Figure E-1 
(2W - 24) 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 2 West 

BY JCS 
CHECK HAA 

DATE 2/2/2005 

DATE 2/2/2005 

Location: Reach - 2W - 25 (114 mile south of Lone Mountain Rd. to just north of Lone Mountain Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

E1Tects of Obstruction 

Variations in Channel Cross Section 

P:L100L?1&110032 (Wittmann ADMSU)\Delivcmhles\TDN (Detailed Reporis)\TDN Seaioa S hydmuiicsWnnning's n-Vnlur Repanb'onh of CAP CanalWPT-HydrauBrr-TBLM~nnings~\'ash 2\'.rls 



Figure I .  (Photo 8232) Channel looking downstream. 

Figure 3. (Photo #234) Lefl Overhank looking downstream. 

Figure E-1 
(2W - 25) 

igure 2. (Photo #233) Righ~ 
, ,: .,>.,;: 

. : L  ,.:: .*. . . .  , . 

I Overbank looking downstream. 





a 2 West Tributary - 1 



Table E-1 

Project: Wittmann ADMSU 
Stream: 2 West Tributary-] 

BY ICS 
CHECK HAA 

DATE 2/3/2005 
DATE 2/10/2005 

Location: Reach - 2W ( ~ i b 1 )  - 20 (Adjacent and Parallel to Crozier Rd. between Dixileta Dr. and 114 north of Patton Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Dezree of Irregularity 

Effects of Obstrucdon 

Variations in Channel Cross Section 

Degree of Meandeting 



Figure E-1 
(2W (Tribl) - 20) 

Figure I .  (Photo #213) Channel looking downslrearn. 

Figure 3. (Photo #214) Right Overbnnk looking 
.* . . .*;; ... 

. - .  . . . . . . . .  





a a 
Table E-1 

BY ICS DATE 2/3/2005 

Project: Wittmann ADMSU CHECK HAA DATE 2/1012005 

Stream: 2 West Tributary-] 
Location: Reach - 2W (Tribl) - 21 (Between Dixileta Dr. to 114 south of  Lone Mountain Rd.) 

W3WG10\11G03? (H'imnam ADMSUpDdknaMrjTDh'(CklaiM Rep-)WDN Scnion 5- h+mkWami~~'sn-V~ReponWonh o f C A P C d W P T G m - T B L - ~ - W a s h  ?W-T*I.xh 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure E-1 
(2W (Tribl) - 21) 

P:\300\3 IOU 10032 (Wilrrnann ADMSU)\Delivembles\lWN (Detailed Rcpons)\TDN Semian S hydmulicsWmning's n-Vnluc ReponWanh of CAP CnnnN(PT-HydmuIic~78LMmning1-Wah 1W-Trib-l.nls 





Table E-1 
BY JCS DATE 2/3/2005 

Project: Wittmann ADMSU CHECK HAA DATE 211 012005 

Stream: 2 West Tributary- 1 
Location: Reach - 2W (Tribl) - 22 (Between 114 mile south of Lone Mountain Rd. to Laura St.) 

hannel Conditions Manning's n Adjusment 

Channel Material 

Degree of lmgularity 

Effects of Obstruction 

Variations in Channel Cross Section 

*iGOC?IR;tW.?2 (Wimnarm A M S U W & T ~ ~ ~ I & T D H  (Denitcd Reponrf\TDX Smion 5- h y b d i ~ q b r r V d n e  R q m W m h  o f f  APWWfT-+fyhdk-TBL-Mmnqs-Wlrh 2W-Tnb-l.xh 



Figp-e 1. (Photo#384) Channel looking upstream . 

Figure E-1 
(2W (Tribl) - 22) 





Project: Wittmann ADMSU 
Stream: 2 West Tributary-] 
Location: Reach - 2W (Tribl) - 23 (From Laura St. to U.S. 60) ' 

Table E-1 
BY JCS DATE 2/3/2005 

CHECK HAA DATE 2/10/2005 

Channel Conditions Mannins's n Adjustment 

Channel Material 

Degree of Irregularily 

Effects of Obslruction 

Variations in Channel Cross Section 

Degreeof Meandering 

Freg. All. - 
Minor 

Appreciable 
Severe 

n=(nh+n,+n2+n3+n4)rn 

nl 

0.038 

.OlO-.015 

I 
1.15 
1.3 

0.049 

1 

0.038 

1 1 



Figure E-1 
(2W (Tribl) - 23) 

Figure 3. (Pholo #388) Lefl Overbank look .- - -.-. -.? 





2 West Tributary - 2 



Table E-1 

Project: Wittmann ADMSU 
Stream: 2 West Tributary-2 
Location: Reach - 2W (Trib2) - 20 (South of Patton Rd. to Dale Ln. alignment) 

BY JCS DATE 21312005 
CHECK HAA DATE 211 012005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 
Freg. Alt. 

Minor 
Degree of Meandering Appreciable 

Severe 

.010-.015 

---- 
I 1 

m 1.15 
1.3 

n=(nh+n,+n2+n3+n,)m 0.036 

I 1 

0.050 0.036 



Figure 1. (Photo #204) Channel looking downstream. 

.? . 

. * . A .  . w, .: 

Figure E-1 
(2W m b 2 )  - 20) 

Figure 2. (Photo #206) Left Overbank looking downstream. 

Figure 3. (Photo #205) Right Overbank looking downstream. 





Table E-I 

Project: Wittmann ADMSU 
Stream: 2 West Tributary-2 
Location: Reach - 2W (Trib2) - 21 (Between Dale Ln. alignment to Peak View Rd. alignment) 

BY JCS 

CHECK HAA 

DATE 2/3/2005 

DATE 211 012005 

Channel Condilions 

Channel Material 

Degrec of lrrrgularity 

Effecls of Obstmction 

Vana'ations in Channel Cross Section 



Figure 1. (Photo #211) Channel looking downstream. *..,,- . . 

Figure E-1 
(2W (Trib2) - 21) 

Figure 3. photo #210) h f l  Overbank looking downslream. 

Figure 2. (Pholo #369) Right Overbank looking upstream. 





Table E-1 
BY JCS DATE 21312005 

Project: Wittmann ADMSU CHECK HAA DATE 211012005 

Stream: 2 West Tributary-2 
Location: Reach - 2W (Trib2) - 22 (Beween Peak View Rd. alignment to just south of Dixileta Dr.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obst~ction 

Variations in Channel Cross Section 

1 

0.052 

Degree of Meandering 
I 

- 
0.035 

-- 

.010-.Of5 

1 
1.15 
1.3 

Freg. All. 

Minor 

Severe 

1 

n=(n,+nl+n2+n3+n,)m 

rn 

0.037 



Figure 1. (Pholo+%219) Channel lookin d 

&#&& 

Figure E-1 
(2W (Trib2) - 22) 

Fiyre  2. (Photo #370) Right Overbank looking downsueam. 

Figure 3. pholo #218) Left Overbank looking downsweam. 





Table E-1 

Project: Winmann ADMSU 
Stream: 2 West Tributary-2 
Location: Reach - 2W (Trib2) - 23 (Just south of Dixileta Dr. to 112 mile north of Dixileta Dr.) 

BY JCS DATE 2/3/2005 
CHECK HAA DATE 2/30/2005 

Channel Conditions Manning's n Adjustment 

Channel Ma~erial 

Degree of Irregularity 

Effects of Obst~ction 

Varialions in Channel Cross Section 

Degree of Meanderins 



Figure E-1 
(2W (Trib2) - 23) . 

Figure 2. (Photo X220) Right Overbank looking downsiream. 
. -. 

PNWL?IOL?lW32 (Wiammn ADMSU)Dlivembles\TDN (Detdlrd Reponr)\TDN Section 5- hydmuli&onningk "-Value RepanWonh olCAP CnnoWPT-Hydrulirr-78LMmningsSWamh 2W-T"h-2.xls 





Table E-1 

Project: Wittmann ADMSU 
Stream: 2 West Tributary-2 

BY JCS 

CHECK HAA 

Location: Reach - 2W (~r ib2 )  - 24 (112 mile north of Dixileta Dr. to just north of Lone Mountain Rd.) 

DATE Zf3/2005 

DATE 2/10/2005 

Channel Condilions Manning's n Adjuslmenl 

Channel Makerial 

Degree of lmegulariry 

Efkas  of O b a ~ c t i o n  



Figure E-1 
(2W (Trib2) - 24) 

Fipm 2. (Pholo #.189) Right Overbank looking downsvl 
p~ -... - ,. ,, .. - . .-- -~-.=-&- . . v , . .  . ~ ~ '  . . . .  .... , .,.: . .  . . .:. . 







Wittmann Wash 



Table E-1 
BY JCS DATE 1/24/2005 

Project: Wittmann ADMSU CHECK HAA DATE 3/24/2005 

Stream: Wittmann Wash 
Location: Reach - Wittmann- 20A (Between 203rd Ave. bypass and just south of Janice Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Malerial 

Degree of Irregularity 

E f f ~ t s  of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



FIGURE E-I: Wittmann - 28A (n-value photo) 





Table E-1 
BY JCS DATE 1/24/2005 

Project: Winmann ADMSU CHECK HA A DATE 1/24/2005 

Stream: Wirtmann Wash 
Location: Reach - Winmann- 20B (Between just south of Janice Rd. and just south of Bradley Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree oi Irregularity 

Effects oSObsuuction 

Variations in Channel Cross Section 

Minor 1 1 I 1 
Degree of Meandering Appreciable m 1.15 

Severe 1.3 

n=(nh+n,+n2+n3+n,)rn 0.036 0.061 0.034 



Figure E-1 
(Withnann - 20B) 

Figure 3. (Photo #226) Right Overbank I o o k i n g ~ s m .  .- .. 
:--. . - . . .. .. .. .. ,.+~.,. , eq .  .+.. 





Table E-1 
BY JCS DATE 1/24/2005 

Projed: Wittmann ADMSU CHECK HAA DATE 1 f2412005 

Stream: Wittmann Wash 
Location: Reach - Wittmann- 21 (Between just south of Bradley Rd. and where the wash crosses 21 1 th Ave.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of ir~egularity 

Effecis of Ohwruclion 

Variations in Channel Cross Section 0cc; All. .W1-,005 
Frep. Alt. .010-.015 

Minor 1 1 I I --- 
Degree of Meandering Appreciable m 1.15 

Severe 1.3 

n=(nh+n,+n2+n3+n4)m 0.044 0.060 0.041 

P:D00\710\11 W32 (Winrnann ADMSU)Uklivenblcs\TDN (Dsailed Repans)\TDN Section 5- hydraulicsWanning's n-Value ReponWonh of CAP CnnslUI~-Hydnuli~5~TBL-h1iinnin~s~All ofwisrnmn Wnrh.rlr 



Figure E-1 
(Wittmann - 21) 

Figure 3. (Photo W.31) Lei1 Overbank looking downstream. 

. . . . .  

Figure 2. (Pholo #229) Riphl Overhank looking downstream. 
.:I 

. . 





Table E-1 
BY JCS DATE 1/24/2005 

Project: Wittmann ADMSU CHECK HA A DATE 1/24/2005 

Stream: Winmann Wash 
Location: Reach - Wimnann- 22A (Between where the wash crosses 21 lth Ave. and 114 mile north of where it crosses 21 lth Ave.) 

Channel Conditions 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 



FIGURE E-1 : Wirtmann - 22A (n-value photo) 





Table E-1 
BY JCS DATE 1/24/2005 

Project: Wittmann ADMSU CHECK HA A DATE 1/24/2005 

Stream: Wittmann Wash 
Location: Reach - Wittmann- 22B (Between 114 mile north where the wash crosses 21 lth Ave. and the U.S. 60.) 

Channel Conditions 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 



Rgure I .  (Photo #275) Channel looking downstream 

Figure E-1 
(Wittmann - 22B) 

igure 3. (Photo #276) Left Overbmk looking downstream. - . . . - .  . -  . - 

Spure 2. (Photo #274) Right Overbank looking downstream. 
p y - L T -  . . 
*: ;a. 





Table E-l 

Project: Wittmann ADMSU 
Stream: Wittmann Wash 

BY JCS DATE 1/24/2005 

CHECK HAA DATE 1/24/2005 

Location: Reach - Wittmann- 23 (Between the U.S. 60 and 114 mile north of Birdsong Ave.) 

Il Channel Conditions Left Overbank Right Overbank Manning's n Adjustment I @&I 
Channel I 

Channel Material 

Degee of lm~ular i ty  

Effects of Obsuucrion 



I .  (Photo #:78) Channel looking downstream. 
&7~ , 

Figure E-1 
(Wittmann - 23) 

P:\7CQU lGY7 10032 (Wilmnn ADMSU)U)clivunbla\TDN (Danilrd Rrpom)\TDN S~sl ion 5- hydmulioWanning's n-Value RcpnWonh of CAP CnnslRPT-Hydmulic-TBL-MmninpAl of Wiltmnnn Wosh.xls 





Tabie E-1 
BY JCS DATE 112412005 

Project: Wirtlnann ADMSLT CHECK liAA DATE 1/24/2005 

Stream: Wirrmann Wash 
Location: Reach - Witrmann- 24 (Berween 114 mile nonh of Birdsong Ave. and 112 mile nonh cf Birdsons Ave.) 

! 
tefi Overbank Channel Riphi O~erbank 

Channel Conditions Manning's n Adjustment 
(East) (West) 

Drgrer of Meandering 115 
1 1  



Figure 1. (Photo #281) Channel W i n g  downstream 

Figure E-1 
(Wittmann - 24) 

Figure 2. (Pholo #280) Right Overhank looking upstream. .- -- 
Y .  ?. 

Figure 3. (Pholo #282) Left Overbad looking upstream. 





Table E-L 
BY JCS DATE I12412005 

Project: Wirtmann ADMSU CHECK HAA DATE 112412005 

Stream: Wittmann Wash 
Location: Reach - Wittmann- 25 (Between 112 mile north and 1 mile north of B~I-dsong Aye.) 

Channel Conditions Mannine's n Adjusrment 

Clinnnel Malerial 

Degree of Irregularit)' 

Effecls of Obsln~clion 



Figure E-1 
(Wittmann - 25) 

Figure 2. (Photo#283) Right Overbank looking downsueam. 

Figure 3. (Photo q28.5) Left 0 v e ~ a n k  looking downslream 
- '  





Table E-1 
BY JCS DATE 1/24/2005 

Project: Wittmann ADMSU CHECK HAA DATE 112412005 

Stream: MJittmann Wash 
Location: Reach - Wittrnann- 26 (Between I mile north of Birdsong Ave. and Cloud Rd.) 

Cliannrl Malerial 

D e e m  of Irregularity 

Efi'ecis of Obsrruction 

\'arialions in Channel Cross Seclion 

Degrec oSMeandenng 



Figure E-1 
(Wittmann - 26) 

Figun 3. (Photo #288) Len Overbonk looking downsr~am. . ~. ~ . . 





Wittmann South Split 



Table E-1 

Project: Wittmann ADMSU 
Stream: Wittmann South Split 
Location: Reach -Wittmann South Split- 20A (Between The CAP and Dale Ln.) 

BY ICS DATE 112412005 

CHECK HAA DATE 112412005 

Channel Conditions Mannine's n A6ustmenl 

Channel Material 

Degree of trregularity 

Effects of Obsvuction 

Variations in Channel Cross Section 

Degree of Meandering 

?:BOOB 10S10032 (Wiiunann ADMSU)Welivdles\TDN (Deiailed Reporrs)\TDN Section 5- h~drauliesUlunning's n-\blue ReponWonh of CAP CanalRPT-Hyhulics-TBL-Ma~nings~Ail of Wittmann Wash 



FIGURE E-I: Wittmann Split - 20A (n-value photo) 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wittmann South Split 

BY JCS DATE 1/24/2005 

CHECK HAA DATE 112412005 

Location: Reach -Wittmann South Split- 20B (Berween Dale Ln. and just south of Bradley Rd.) 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Denree of Meandering 

P:'3W3 IO33iW3? Wxmm AD~MSL')U~G~~~WTTDX (DRa?lro' Repmsp~mi  S& 5- h,mm(icjtJ1mr+i- n-Vaine RqcporLYorih oi CAP CanuPu?PT-~:~4diics-T%L-K&g~MI of Wimnann W a h  



Figure E-1 
(Wittmann South Split - 20B) 

Firmre 2. photo #223) R i a  Overbank lwking downstream. 

Figure 3. photo #225) Left Overbank looking downstream. 
L. 





Wittmann Wash Tributary 



Table E-1 
BY JCS DATE 1/24/2005 

Project: Wittmann ADMSU CHECK HA A DATE 1/24/2005 

Stream: Wittmann Wash Tributary 
Location: Reach - Wittmann Trib-20 (Between 114 mile north of Birdsong Ave. and Carefree Hwy. alignment.) 

Channel Conditions Manning's n Adjusrment 

Channel Material 

Degree of iiregulariry 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



FIGURE E-1: Wittmann Tributary - 20 (n-value photo) I 





Table E-1 
BY JCS DATE 1/24/2005 

Project: Wittmann ADMSU CHECK HAA DATE 112412005 

Stream: Wittmann Wash Tributary 
Location: Reach - Wittmann Trib-21 (Between Carefree Hwy. alignment and Cloud Rd.) 

Channel Conditions 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Secdon 

De-ree of Meanderina 



Figure E-1 
(Wittmann Trib - 21) 





a Wash TSN-R3W-S24E 



BY JCS 

Project: Wittmann ADMSU CHECK GLA 
Stream: Wash T5N-R3W-S24E 
Location: Reach - TSN-R3W-S24E - 20 (Between the confluence with Wittmann Wash and the U.S. 60.) 

DATE 3/18/2005 
DATE 3/23/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Minor 1 I 1 1 
Degree of Meandering Appreciable m 1.15 

Severe 
-- 

n=(nh+n ,+nz+n3+n4)m 0.037 0.045 0.037 



Figure E-1 
(T5N-R3W-S24E - 20) 





Project: Wimnann ADMSU 
Stream: Wash T5N-R3W-S24E 
Location: Reach - T5N-R3W-S24E 

Table E-1 
BY JCS DATE 3/18/2005 

CHECK GLA DATE 3/23/2005 

- 21A (Between the U.S. 60 and just south of Birdsong Ave.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 







BY JCS 

project: Wittmann A D M W  CHECK GLA 

Stream: Wash T5N-R3W-S24E 
Location: Reach - T5N-R3W-S24E - 21B (Between just south of Birdsong Ave. and 114 mile north of Birdsong Ave.) 

DATE 311 812005 

DATE 3/23/2005 

Channel Conditions Manning's n Adjustment 

Channel Malcrial 

Degree of Irregularily 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 

P:\300!3 10G 10032 (Wit:mann ADMSU)Welive~abies\TDN (Detailed Repons)\TDN Section 5- hydmu1icsUMannin~'s 's-Vaiue ReponWanh of CAP Canul\RPT-Hydmulics-78L-M1nnings.Wzh TSN-RIW-S24E.xls 



Figure E-1 
(T5N-R3W-S24E - 21B) 

Figure 2. (Photo #479) Left Overbank looking downsueam. .- > .- - . . - 
: ,  ,: - . ~. . . . . . . 





e 
Table E-1 

BY JCS DATE 311 812005 
Project: Wittmann ADMSU CHECK GLA DATE 3/23/2005 
Stream: Wash T5N-R3W-S24E 
Location: Reach - T5N-R3W-S24E - 22 (Between just north of Birdsong Ave. and 112 mile south of Galvin St.) 

Channel Conditions Mannine's n Adjustrnml 

Channel Matsfial 

Degree of Irreeularity 

Effects of Ohsrmction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure 1. (Photo #481) Channel looking downstream 

Figure E-1 
(T5N-R3W-S24E - 22) 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash TSN-R3W-S24E 
Location: Reach - T5N-R3W-S24E 

BY ICS 
CHECK GLA 

- 23 (Between 112 mile south of Galvin St. and just south of Galvin St.) 

DATE 311 812005 
DATE 312312005 

Channel Conditions Manning's n Adjustment 

Channel M a t e d  

Degm of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Minor 1 1 I I I 
Dezree of Meandering Appreciable m 1.15 

Severe 1.3 I 
n=(nh+n,+n2+n+n4)m 0.035 0.045 0.035 



Figure 1. (Photo #484) Channel . - looking downslream. 

u 
Figure E-1 

(T5N-R3W-S24E - 23) 

Figure 2. (Photo M85) kfi Overbank looking downsueam. 

&->?. .. ??:.a : ,. .7 :::. ;,:i:~< - . .a -. ".. --;:* :L .,a?<% 
> ... . . 

z : :. -. . , . . ,  . . . . . .  . - . . ,, . 

Figure 3. (Photo M86) Right Overbank ~ looking downstream. 





Wash T5N-R2W-SO7 



Project: Wittmann ADMSU 
Stream: Wash T5N-R2W-SO7 

BY JCS 
CHECK GLA 

Location: Reach - T5N-R2W-SO7 - 20 (Between the confluence witk wash T5N-R2W-Sl9W and 112 mile south of Galvin St.) 

DATE 3/18/2005 
DATE 3/23/2005 

Channel Conditions Mmning's n Adjustment 

Channel Malerial 

Degree of lrre~ularily 

Efrects of Obsl~ction 

Variations in Channel Cross Section 

P:QOOU 10\3 10032 (Witimann ADMSU)\Delivrrabies\TDN (Delailed Repanr)\TDN Seclion 5- hydnuIid&3anninpi "-Value RepanWanh of CAP Canal\RPT-Hydruulia-TBLMannin~s~Wah T5N-R?W-S07.ris 



Figure E-1 
(T5N-R2W-S07 - 20) 

Figure I .  (Photo #487) Channel looking upstream. 

Figure 3. (Photo M89) Righl Overbank looking u p s m  
;".-,.: -,-"* . ..>:. (. 





Table E-l 

Project: Wittrnann ADMSU 
Stream: Wash T5N-R2W-SO7 

BY JCS 
CHECK GLA 

a 
DATE 3/18/2005 
DATE 3/23/2005 

Location: Reach - T5N-R2W-SO7 - 21 (Between 112 mile south of Galvin St. and 114 mile south of Galvin St.) 

Channel Conditions Manning\ n Adjuslment 

Channel Material 

Degree of Irregularity 

Effeas of Obstruction 

Varialions in Channel Cross Section 

Degree of Meanderin 



Figure E-1 
(TSN-R2W-SO7 - 21) 





Project: Wittmann ADMSU 
Stream: Wash T5N-R2W-SO7 
Location: Reach - T5N-R2W-SO7 - 22 (Between 114 mile south of Galvin St. and Cloud Rd.) 

BY JCS 
CHECK GLA 

DATE 311812005 

DATE 3/23/2005 

Channel Conditions Manning's n Adjustment 

Channel Ma~erial 

Degree of Ir~egularity 

Effects of Obstmction 

Variations in Channel Cross Section 

Decree of Meandering 



looking downstream. 

. . .  . . . . . . . .  -"~. . .  

V 
Figure E-1 

(T5N-R2W-SO7 - 22) 

95) Right Overbank looking downstream. 

Figurel,Photo #494) Left Overbank looking downstream. - 

. .  





Wash TSN-R3W-SOlS 



Table E-1 
BY JCS 

Project: Wimnann ADMSG CHECK GLA 

Stream: Wash TSN-R3W-SO1 S 
Location: Reach - TSN-R3W-SOIS - 20 (Between the confluence with wash T5N-R2W-SO7 and 114 mile south of Cloud Rd.) 

DATE 311 712005 

DATE 3/23/2005 

Cl?annrl Material 

Degree of In.egularity 

Efiects of Obstruction 

Variations in Channel Cross Section 

P:\?OOii 100 IWi? (Wirtmann ADMSU)\Deli\,erahles\TDN (Detailed Reponr)\TDN Section 5- hydmulicsWwninp's n-\blue Repon\Nonh of CAP CanaRRPT-Hydraulin-TBLLManningsSHHash TSN-R3V-SOIS.xls 



Figure E-1 
('I'5N-R3W-SOlS - 20) 

96) Channel looking d Figure 2. (Photo #497) Left Overbank looking downstream: 
-.- 

. . .. 

Figure 3. (Photo #498) Right Overbank looking downsbeam. 
:?:. .. .*, ;- 

- .  .,. 





Table E-1 
BY JCS 

Project: Wittmann ADMSU CHECK GLA 
Stream: Wash T5N-R3W-SO1 S 
Location: Reach - T5N-R3W-SO1 S - 21 (Between 114 mile south of Cloud Rd. and Cloud Rd.) 

DATE Y1712005 
DATE 3/23/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstmction 

Variations in Channel Cross Section 

Degree of Meandering 

Freg. All. 

Minor 
Appreciable 

Severe 

n=(nh+n,+n2+n3+n4)m 

m 

0.035 

,010-.015 

1 
1.15 
1.3 

0.044 

1 

0.035 

I 
1 

1 



Figure E-1 
(TSN-R3W-SOlS - 21) 

Figure 3. (Photo #SOT) Right Overbank looking upsueam. 
.., .. . . .  

P:\3W\3IOU10032 (Winmmn ADMSU)\Delivanhles\TDN (Detailed Repntr)\lDN Section 5- hydnuliaWnnningS n-Vduc RcpanWonh of CAP C d ~ - H y d n u l i ~ ~ L M ~ n g s g s W &  T5KR3W-SOIS.xl~ 





Wash T5N-R2W-S19W 



Table E-l 
BY ICS 

Project: Wittmann ADMSU CHECK GLA 

Stream: Wash TSN-R2W-S19W 
Location: Reach - T5N-R2W-S19W - 20 (Between the U.S. 60 and 114 mile north of LoneMtn Rd. alignment.) 

DATE 311 712005 

DATE 3/22/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Depee of Irregularity 

Effecls of Obstruction 

Desree of Meandering 



ii 
Figure E-1 

(T5N-R2W-S19W - 20) 

P:Yi0&3 10L3100.12 (Willrnsnn ADMSlJ)\Oelivemblc~\TDN (Dctnilcd Repom)\TDN Smion 5- hydmulisWnnning's ~ V d u c  RepntWonh of CAP ConalWPT-Hydmnlics-TBIrMnnninp-Wmh T5KR2W-SI9W.xls 





Project: Wittmann ADMSU 
Stream: Wash TSN-R2W-S19U7 
Location: Reach - TSN-R2VJ-S 19W 

BY JCS 

CHECK GLA 

- 21 (Between 114 mile north of Lone Mtn. Rd. alignment and Birdsong Ave.) 

DATE 311 712005 

DATE 312212005 

Channel Conditions Manning's n Adjustment 

Chaiinrl !\4atenal 

Degree oSIi~egularily 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure E-1 
(TSN-R2W-S19W - 21) 

otn #457) Channel looking downsueam. looking downmeam. 

... - 

m . 





Table E-3 
BY ICS 

Project: Wittmann ADMSU CHECK GLA 

Stream: Wash TSN-R2W-S 19W 
Location: Reach -TSN-R2\1'-SI9W - 22 (Between Birdsong Ave. and 112 mile north of Birdsong Ave.) 

DATE 111 712005 

DATE 1122'2005 

Channel Conditions Manning's n Adjustment 

Chznnel Mzierial 

Degree of Irregularity 

Effects of Obstruction 



Figure E-1 
(TSN-R2W-S19W - 22) 

Figure 3. (Photo #462) Right Overbank looking upstrea~ . . . . . - - . - - 
.. ,-<A. k*-%T< .*? _m 

.*f -7%. . ,. >, ** 

Figure 2. (Photo #461) .- .- Left .. Overbank looking upstream. - . . 
3 - 

. . .- 
. .. 

.. ., 

. . 





BY JCS 

Project: Wittmann ADMSU CHECK GLA 

Stream: Wash TSI\'-R2W-S 19W 
Location: Reach - TSN-R2W-Sl9W - 23 (Between 112 mile north of Birdsong Ave. and just south of Galvin Sr.) 

DATE 311 712005 

DATE 3/22/2005 

Channel Conditions Manning's n Adjustment 

Channel Maierial 

Degree ol~Irrrgulari~y 

Effects of Obsiruction 

Variations in Channel Cross Section 

Degree of Meandering 

Pi30017 1 OL7 10032 l\Vittiiiann ADMSU)\Drliverables\TDN (Detailed Repoils)\TDN Section 5- hydiaulics\M;mning's n-\'ulue ReportWorih orCAP Cnnal\RPT-Hydrrulics-TBL-M~nnin~s~Wa5h TSN-R?\\'-S 19\1'.x1> 



u 
Figure E-1 

(T5N-R2W-S19W - 23) 

Fieure 1. Phola #I651 Rieht Overbank lookine unsbeam. 
T?sg$e 

:,.,..-. ;. 
, . " * 7 .  

)Left Overbank Iwking upstream. ' .7C; 

. . 

. ~.~ 





Table E-I 

Project: Wittmann ADMSU 
Stream: Wash TSN-R2W-S19W 
Location: Reach - TSN-R2W-Sl9W - 24 (Between just south of Galvin St. and Cloud Rd.) 

BY JCS 

CHECK GLA 

DATE 311 712005 

DATE 312212005 

Channel Conditions Manning's n Adjustment 

Channel l\iaterial 

Degree oi'1riegul;irjty 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree oi' Meandering 



Y 
Figure E-1 

(T5N-R2W-S19W - 24) 

Figure 3. (Pholo #468) Right 

- 

PNOMlIMl 10032 (Winmnnn ADMSU)\DelivernblcrVTDN (Detailed Repons)\TDN Senion 5- hydrnulicrWlmingh n-Vdue ReponWonh ofCAP CnndULPT-Hydmuli~s-TBLMannin8sliWash TSN-R2W.S19W.xls 





Wash T5N-R2W-S19E 



Table E-1 
BY JCS 

Project: Wimnann ADMSU CHECK GLA 
Stream: Wash T5N-R2W-S19E 
Location: Reach - T5N-R2W-S19E - 20 (Between the U.S. 60 and 114 mile north of Lone Mtn. Rd. alignment.) 

DATE 3/17/2005 
DATE 3/22/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 



Figure E-1 
(T5N-R2W-S19E - 20) 

Figure 2. (Photo #470) Left Overbank looking u 

. . ... ~> 

P:UOK71W 10032 (Willrnmn ADMSUIUJelivedlesN (Derailed Rcpons)\IDN Secuon 5- hydmulics\Manningh n-Vdue ReponWonh oPCAP CnnnNIPT-Hydmuli~s-78LMnnningr-Wmh T5N-RZW-S19Erls 





Table E-1 
BY JCS DATE 3/17/2005 

Project: Wimnann ADMSU CHECK GLA DATE 3/22/2005 

Stream: Wash TSN-R2W-S 19E 
Location: Reach - TSN-R2W-S19E - 21 (Between 114 mile north of Lone Mtn. Rd. alignment and Birdsong Ave.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

P:'JOOUIM31WJ3? (Wisrnann ADMSU)\Delivenhles\TDN (Detailed Repons)\TDN Section 5- hydraulisWnnnin8' nYalue ReporiWonh of CAPCnn~lWPT-Hydrau1ia-7BLM~nnin~1~W~h TSN-R?W-S19E.xls 



Figure E-1 
(T5N-R2W-S19E - 21) 

Figure 3. (Photo #474) ~ ...... Right .. Overbank . ~ .~ - looking . ~ ~ downstream . 

r-. 1 . 
$@?#$ 
,?,- ,--... .-=r, .+ ,... ,~ . 

. . . , .: . . . . 







Table E-1 
BY JCS 

Project: Wittmann ADMSU CHECK GLA 
Stream: Wash 2 East Tributary 
Location: Reach - 2E - Trib - 20 (Between Lone Mtn. Rd. and 112 mile north of Lone Mtn. Rd.) . 

DATE 311 812005 
DATE 312312005 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 
Freg. Alt. ,010-,015 

Minor 1 1 1 I 
P 

Degree of Meandering Appreciable m 1.15 
Severe 1.3 

n=(nb+n,+n2+n3+n,)m 0.035 0.045 0.035 



Figure E-1 
(2ETrib - 20) 

to #502) Channel looking downstream. 

- 
..& 

Figure 3. (Photo #504) Right Overbank looking ~ . ~ ~ .  ~. downstream. ~ 

. - ->~-- 
' . ?. -__ .-: .,.: ~. ,. .. . .< . . . . ,F ., .; ,-.y,::;. k .!;: 

Figure 2. (Photo #503) Len Overbank looking upsueam. 





BY JCS 

Project: Wittmann ADMSU CHECK GLA 

Stream: Wash 2 East Tributary 
Location: Reach - 2E - Trib - 21 (Between 112 mile north of Lone Mtn. Rd. and Birdsong Ave.) 

DATE 311 812005 
DATE 3/23/2005 

Channel Conditions Manning's n Adjustmenl 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

?'Ai!XX? IOU iW32 ( N ' i x m n  A 5 h l S L J ) L M i ~ d ~ ' t T D S  ( h i m i  RqmtsATDN S~en+on 5- ~plmok\Mzrmiir~'s r . -Vzb RepoiiL\brb of CAP Cma?JIPT-~h=hm-T8'~-hIrnk~-W& 2£ Ttih.xk 



Figure 3. (Photo #507) Right Overbank looking downa 
--<m 

Figure E-1 
(2ETrib - 21) 

Figure 2. (Photo $506) Left Overbank looking downstre . . . -- < . .. . . -. . .  . .! '~ r . >. 





Wash 2 East 



TabEe E-I 

Project: Wittmann ADMSU 
Stream: Wash 2 East 
Location: Reach - 2E - 20 (Between Lone Mtn. Rd. and 112 mile north of Lone Mtn. Rd.) 

BY JCS 

CHECK GLA 

DATE 311 8/200S 

DATE 3/23/2005 

Channel Material 

Degree of I~~egularity 

Effects of Obstruction 

Variations in Channel Cross Section 



Figure 3. (Photo #510) Righl Overbank looking downstream. E; :. ....... , " , .  . . . :  ~ .. ~~. . . ,  . . . .  ~. 
. . .  . . . . . . .  . ,  . ~. . . . , - .  

i 

Figure E-1 
(2E - 20) 

Figure 2. photo #509) Left Overbank looking downstream. ?-.. . - . . .  .... . . 
~ . .-.---,- :.-.,;y,..2. 

. . -5 
;;., <.7*: .~ .~,,% r-.g . .7 





Table E-3 

Project: Winmann ADMSU 
Stream: Wash 2 East 
Location: Reach - 2E - 21 (Between 112 mile north of Lone Mtn. Rd. and Birdsong Ave.) 

BY JCS 

CHECK GLA 

DATE 311 812005 

DATE 11/23/2005 

Channel Malerial 

Degree of Irregularity 

Eff'ects of Obstluction 

Variations in Channel Cross Seclion 

P:i300B10\3 10032 (Wi~tmnnn ADMSU)\Delivrrablrs\TDN (Detailed Repans)\TDI\' Section 5- h),draulicsWanningS n-Value Repon\Nonh ofCAP Canal\RPT-Hydraulics-TBL-ManningeeWsh 2E.xls 



Figure E-1 
(2E - 21) 





Wash 7 East 



Table E-l 
BY ICS DATE 311 812005 

Project: Wittmann ADMSU CHECK GLA DATE 3/24/2005 

Stream: Wash 7 East 
Location: Reach - 7E - 20 (Between just north of the C.A.P. and White Wing Rd. alignment.) 

Channel Conditions Manning's n Adjustment 

Channel Male~ial 

Degree of Irregularity 

Effects of Obst~ct ion  

Variations in Channel Cross Section 

P 3 0 0 W  1013 i 0032 (Wirirnann ADMSU)\Deii\,rrablrs\TDI\' (Drmiicd Repons)\TDW Section 5- hydrauiicrlVanning'r' n-Vaiur RrpnnWonh of CAP CanalWPT-HydnuBcsML-hfanning'rsIWnsh 7E.nls 



Figure E-1 
(7E - 20) 

P:\?WUlOUlW32 (Wilmmn ADMSU)\Deliwables\TDN (Dcmilcd Repons)\TDN Section 5- hydmulicrWannine's n-Value RepnWonh of CAP CannN1~-Hydmulic~TBIrMnnnin~s~W~h 7Ex1r 





Table E-1 
BY JCS DATE 311 812005 

Project: Wittmann ADMSU CHECK GLA DATE 3/24/2005 

Stream: Wash 7 East 
Location: Reach - 7E - 21 (Between White Wing Rd. alignment and just south of Quail Run Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Malerial 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 



Figure E-1 
(7E - 21) 

Figure 2. (Photo #530) Lefl Overbank . . . looking . - - .. . . downsbe 
. ,- - 

: 





Table E-I 

Project: Wittmann ADMSU 
Stream: Wash 7 East 
Location: Reach - 7E - 22 (Between just south of Quail Run Rd. and Dove Valley Rd.) 

BY JCS DATE 311 8/2005 

CHECK GLA DATE 3/24/2005 

Channel Condi~ions Manning's n Adjustmen1 

Channul Material 

Erfecis of Obstruclion 

Variations in Channel Cross Section 



Figure 1. (Ph - 

%@re 3. (Photo #5M) Rig& Overbank looking downsa 
7 . ..., 

i. - . - T : T m  ..  . : , I. ' I .,.<?+ .... ~. 
. .. , . . .  I 

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

. . ,- :Y.y": , .' . .  . 

Figure E-1 
( 7 ~  - 22) 

P:\300\310\3 1M32 (Wilunmn ADMSU)\Dclivernble~\TDN (Detailed REpnu)\TDN Section 5- hydmulics\Mmnin~'s nVaiue ReponWmh ofCAP CnnnlRW-Hydmulics-78LMu1nin~~Wmh 7Exlr 





Wash TSN-R2W-S14W 



Table E-1 
BY JCS DATE 311 812005 

Project: Wittmann ADMSU CHECK GLA DATE 3/24/2005 

Stream: Wash TSN-R2W-S14W 
Location: Reach - TSN-R2W-S14W - 20 (Between the confluence with wash 7 East to Dove Valley Rd.) 

Channe! h?atri-iai 

Drzree of In-rgularil)' 

E f f i s  of Obstruc~ion 

Variations in Channel Cross Section 

P:1?00L1 IOU 1001? (Wirtmann ADMSU)iDelivenhlrr\TDN (Detailed Reponr)\TDN Section 5- h y d r ~ v l i e s i ~ a n n i n ~ ' ~  n-Value ReponWonh of CAP CanaliRPT-Hydiaulics.TBL-Manninp~~Wash TSN-R?W-S i4Wsls 



Figure E-1 
(T5N-R2W-S14W - 20) 

Figure 3. (Photo #546) Right Ovehan&$$ng,downslr*lm. 

. I 





Wash TSN-R2W-S14N 



TabIe E-1 
BY JCS DATE 311 812005 

Project: Wittmann ADMSU CHECK G LA DATE 3/24/2005 

Stream: Wash T5N-R2W-S14N 

Location: Reach - T5N-R2\V-S14N - 20 (Betweeii the  confluence with wash T5N-R2W-S14W t o  just north of Dove  Valley Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects ol'Ohstluction 

Variations in Channel Cross Section 

P:\?OOG IOU 10032 (Winmann ADMSU)U)eliverahlrs\TDN (Drailrd Repons)\TDN Section 5- hydraulicswannine's n-Vaiue ReponWonh ofCAP CanalWPT-Hydraulics-TBL-Mannin8s-Wa~h TSN-R2W-S I4N.xls 



Figure 1. (Photo#S3S) Channel looking upstream. 

Figure E-1 
(T5N-R2W-S14N - 20) 

Rgure ..- , 2. (Photo #536) Lefi Overbank looking downstream. . -- . . 





TabIe E-I 

Project: Wittmann ADMSU 
Stream: Wash TSN-R2W-S14N 

BY JCS DATE 311 812005 

CHECK GLA DATE 3/24/2005 

Location: Reach - T5N-R2W-S14N - 21 (Between just north of Dove Valley Rd. and 1 mile north of Dove Valley Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Maleria: 

Degree ollrregularity 

Efl'eas of Ohstiuction 

Variations in Channel Cross Section 

Degree of Meandering 

P:i?00~310~3100.?? (Wiama,m ADMSU)\Drlivernbles\TDN (Detailed Repons)\TDN Section 5- hydnulics\Manninn's n-\'ulue ReponWonh ofCAP CanalWPT-Hydnulin-TBL-Mant,i~~os~Wash TSii-R2W-SI4N.xIs 



Figure E-1 
(T5N-R2W-S14N - 21) 

Figure 3. (Photo #540) ~ ~ Right Overbank looking . ~ downstream. 

EUlWUIOUlW32 (Wimmnn ADMSU)\Dcli\emblcs\TDN (Detailed Rcpons)\TDN Seerion 5- hydmulicsWanning3 n-Vdue RcpmWonh of CAP ConaPT-Hydmuli~TBLMrnings-Wplih 75N-R2WSI4N,rlr 





Project: Wittmann ADMSU 
Stream: Wash TSN-R2M'-S14N 
Location: Reach - T5N-R2W-S 14N 

Table E-1 
BY JCS 

CHECK GLA 

- 22 (Between I mile and ; .5 miles north of Dove Valley Rd.) 

DATE 311 812005 

DATE 3/24/2005 

Channel Conditions Manninz's n Adjustment 

Cliannel Material 

Degree of Irreeulariry 

Effrcts of Obslruction 

Valialions in Channel Cross Srclion 

Degree of Meandering 



Figure E-1 
(T5N-R2W-S14N - 22) 

Figure 1. (Photo #543) Right C nk loo 

Figure 2. (Photo #542) Left Overbank looking downsve; 
~ ~~ --,,- 

. >  .~ .. . 

P:\3m310B10031 (Willmnnn ADMSU)U)clivembla\7DN (De~niled Repons)\7DN S a i a n  5- hydmulisWnnningh n-Vduc RcponWmh of CAP QnalU1PT-Hydmulies78LMmninesesW~sh TSN.R2W-S14Nalr 





Wash TSN-R2W-S14S 



Tabfe E-5 
BY JCS 

Project: Wittrnann ADMSU CHECK GLA 

Stream: Wash TSN-R2W-S14S 
Location: Reach - TSN-R2W-S14S - 20 (Between the confluence with wash 7 East to Dove Valley Rd.) 

DATE 311 812005 

DATE 312412005 

Channel Conditions Manning's n Adjustmenl 

Channel Malerial 

Degree o f  irregularity 

Effects of Obstnlaion 

Varialions in Channel Cross Section 

Decree o f  Meanderin" 

P:UOO\j IOU 10032 (Wiltmznn ADMSU)Delivmhles\TDN (Detailed Repans)\TDN Section 5- hydmulicr\Manninf's n-Value RrponWonh olC.4P Canal\R.T-Hydiaulicr-TBL-M~nnin~sSY,Y,n~h TSN-R?W-S14S.nls 



Figure E-1 
(T5N-R2W-S14S - 20) 

P:WOhJ IOU10032 (Wittrnonn ADMSU)\Delivedles\TDN (Delniled Repom)\TnN Section 5- hydmuli~s\Manning's n-Vdue ReponWonh alCAP CnnnRRPT-Hydraulics-TBL-Mannin@-Wmh T ~ N - R ~ W - S I ~ S X I S  





Wash TSN-R2W-S11 



Table E-l 
BY JCS DATE 311 XI2005 

Project: Wittmann ADMSU CHECK GLA DATE 3/24/2005 

Stream: Wash T5N-R2W-S11 
Location: Reach - T5N-R2W-S11 - 20 (Between just north of Dove Valley Rd. to I mile north of Dove Valley Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Maierial 

Effects of Obslruction 

Variations in  Channel Cross Seclion 

P:\300\1 IOU 10032 (M'iamailn ADMSU)\Drlirenhles\TDN (Dezailed Repons)\TDN Seelion 5- hydraulicsV\1annin$s "-Value ReponlVonh of CAP Canal\RR-Hydnulics-TBL-M3nningsI\\'ash TSN-R?W-SI I .%Is 



Figure E-1 
(TSN-R2W-S11- 20) 

Figure 3. (Photo#516) Righl Ov .-- :~ -,*.-, .. ,. 
, ,..< * .. . 





7 East Tributary 



Table E-I 
BY JCS 

Project: Wittmann ADMSU CHECK GLA 

Stream: Wash 7 East Tributary 
Location: Reach - 7E Trib - 20 (Between just north of the C.A.P. and Montgomery Rd.) 

DATE 3/17/2005 

DATE 3/24/2005 

Channel Conditions Manning's n Adjusunrnt 

Cliannel Material 

Degree of Irre~ularily 

Effects 01'Obstruction 

Variations in Channel Cross Section 

P.i?OOi? 10\310032 (Witlmanii ADMSU)\Delivrrables\TDiV (Dexuilrd Repons)\TDN Section 5- hydiaulics\M~annin~'s n-Value ReponWanh of CAP Canal\RPT-Hydraulics-TBL-h1anningsS\\'ash iE-Trih.ils 



Figure E-1 
(7E Trib - 20) 

P:UOK3l~3lWJ32 Winmnnn ADMSU)\Ddivembles\lnN (Detailed Reporu)\TDN Section 5- hydraulicsWnnning's n-Vnluc RcpnWmh of CAP Can~~-HydmulirrTBLM~nings~W~h 7E-Trihzlr, 





TabIe E-1 
BY ICS 

Project: Winmann ADMSU CHECK GLA 

Stream: Wash 7 East Tributary 
Location: Reach - 7E Trib - 21 (Between Montgomery Rd. and just north of White Wing Rd.) 

DATE 3/17/2005 

DATE 3/24/2005 

Channel Conditions Manning's n Adjuslnimt 

Channel Malerial 

Degree of Irresularity 

Effects of Ohstrucdon 

Va~iations in Channel Cmss Section 

Degree ol Meandering 



Figure E-1 
(7E Trib - 21) 





Table E-l 
BY JCS 

Project: Wittrnann ADMSU CHECK GLA 

Stream: Wash 7 East Tributary 
Location: Reach - 7E Trib - 22 (Between just north of White Wing Rd. and Dove Valley Rd.j 

DATE 3/17/2005 

DATE 3/24/2005 

Channel Conditions Manning's n Adjustment 

Channe! Material 

Degree of Irregularity 

Effects of Obslmction 

WOOL? IOU30032 (Witimunn ADMSU)\L*llverahles\TDN (Detailed Reponr)\TDN Seaion 5- hydmulicsblanning's n-Value ReportWonh of CAP CdRP7-Hydmulicr-TBL-Munnin~sS\Y~sh 7E-Trih.xlr 



Figure 3. (Photo 1K25) Right Overba . ,. .. . . . 

Figure E-1 
(7E Trib - 22) 







a Iona West Wash 



Table E-1 

Project: Wittmann ADMSU 
Stream: lona Wash West 
Location: Reach - Iona West- 1 (Between Norwich Dr. alignment and Pinnacle Peak Rd. ) 

BY JCS 
CHECK HAA 

DATE 2/3/2005 
DATE 2/1012005 

Channel Material 

Degree of Irregularity 

Effects of Obstluction 

Variations in Channel Cross Section 



Figure E-1 
(Iona West - 1) 





Table E-I 
BY JCS 

Project: Wittmann ADMSU CHECK HAA 

Stream: Iona Wash West 
Location: Reach - Iona West- 2 (Between Pinnacle Peak Rd. and just south of Williams Dr.) 

DATE 2/3/2005 

DATE 211 012005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obamction 

Variations in Channel Cross Section 

D e ~ ~ . e e  of Meanderine 

P:\100\1 IOU 10032 (Wiamnnn ADMSU)\Deiiveiahles\TDN (Detailed Repons)\TDN Section 5- hydiuuiicsuvlnnnin:' n-Value ReponIRPT-Hydmulicr-TBL-h4annin8sSlonn Wes1.xls 



Figure E-1 
(Iona West - 2) 

RVWV IOUIW32 (Winmsnn ADMSU)Uletircmbles\TDN (Dnniled Rcpons)\TDN Section 5- hydmulic3Wmning's "-Value RepanU1PT-Hydmolia-TBLM~nin~-Ionn Wen.xlr 





Table E-l 

Project: Winmann ADMSU 
Stream: lona Wash West 

BY JCS 

CHECK HAA 

DATE 2/3/2005 

DATE 211 0/2005 

Location: Reach - Iona West - 3 (Between just south of Williams Dr. and just north of Deer Valley Rd.) 

Channel Conditions Manning's n Adjustment 

Ciilinntl Material 

Degree of irregularity 

Effects of 0hs:ruc:ion 

Variations in Channel Cross Section 

Degree of Meandering 



Figure 1. (Photo . . #126) Channel looking downslrenm. 

Figure E-1 
(lona West - 3) 





Tabfe E-I 
BY JCS 

Project: Wittmann ADMSU CHECK HAA 

Stream: lona Wash West 
Location: Reach - Iona West - 4 (Between just north of Deer Valley Rd. and just north of Lone Cactus Dr.) 

DATE 2/3/2005 

DATE 2/10/2005 

Channel Conditions Manning's n Ad.iusImen1 

Channel Malerial 

Degree of lrreeularity 

Effects of Obslruclion 

Degree o i  Meandering 



Figure E-1 
(Iona West - 4) 





Table E-f 
BY JCS 

Project: Wittmann ADMSU CHECK HAA 

Stream: Iona Wash West 
Location: Reach - Iona West- 5 (Between just north of Lone Cactus Dr. and just north of Rose Garden Ln. alignment) 

DATE 2/3/2005 

DATE 211 012005 

Channel Conditions Manning's n Adjusimeni 

Degree of lrregulari~y 

Effecis of Obstruction 

Varialions in Channel Cross Section 

Desree of Meanderin. 

I P:%100%1 IOU 10032 (\\'illmanil ADhlSU)Wcl;~enblrr~,TDN iDrrailrd Rrpom)\TDN Section 5- hydiaul icrl \nin's  n-Value Repo;t~~~-~Erjuli~~-WL-h1unnin~s~Ion3 Weri.xls 



Figure E-1 
(Ions West - 5) 





TabIe 0-1 
BY JCS 

Project: Wittmann ADMSU CHECK HAA 

Stream: Iona Wash West 
Location: Reach - Iona West- 6 (Just north of Rose Garden Ln. alignment and just south of Rose garden Ln. alignment) 

DATE 2/1/2005 

DATE 211 012005 

Channel Conditions Manning's n Adjustment 

Degree ol- Imgulai-ily 

Efficls of Ohs l~c l ion  

Variations in Channel Cross Seclion 

Degree of.Meandering 

P:\?OO\310\31003? !\\'iitmann AD34SU)\Delivcrahles\TDN (Detailed Reponr)\TDN Src i io i~  5- hydnulicsW~nninf's n-Value ReponWPT-Hydnulics-1BL-h1iinnin?s9!0o15 \Vrll.sls 



Figure 1 .  (Photo #135) Channel looking downsue 
4.. 

Figure E-1 
(Iona West - 6) 

P:UOm31N31W32 (Winmnnn ADMSU)\Delivembl~TDN (Demilcd Rcpon?)\TDN Section S hydmuli&htmningk n-Vnloe RcponWPT-Hydmnlim-TBLrMnnninw-Ionn Weat.xlr 





Iona East Wash 



Table E-1 

Project: Wittmann ADMSU 
Stream: Iona Wash East 
Location: Reach - Iona East - I (Between Norwich Dr. alignment and south of  CAP Canal) 

BY ICS 
CHECK HAA 

DATE 2/3/2005 
DATE 2/4/2005 

Channel Conditions Manning's n Adjustment 

Channel Malerial 

Degree of Irregularity 

Effects of Obnruction 

Degree of Meandering 

P:i3OON IO\31W32 (Winmann ADMSU)V)rlivmbles\TDN (Detailed Repons)\lDN Section 5- hydnu1ierWannin~'s "-Value ReponmPT-Hydraulics-TBLManning~~Iona Fsl-xla 



Rgure 1 .  photo #105) Channel looking downsueam. 

. . 

Figure E-1 
(Iona East - 1) 





Table E-1 

Project: Wittmann ADMSU 
BY JCS DATE 2/3/2005 

CHECK HA A DATE 21412005 

Stream: Iona Wash East 
Location: Reach - Iona East - 2 (Between Norwich Dr. alignment and Pinnacle Peak Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effecrs of O b s l ~ c l i o n  

Varialions in Channel Cross Seclion 

P i W C  iOG I0032 (Wiltmann ADMSU)\Deliverabies\TDN (Detailed Repoiis)\TDN Section 5- hydmulieslhlanning's n-Value Repon\RPT-Hydnulics-TBL-Mannin~s~Iona Eart.rlr 



Figure E-1 
(Iona East - 2) 





Table E-l 
BY JCS 

Project: Wittmann ADMSU CHECK HA A 

Stream: Iona Wash East 
Location: Reach - Iona East - 3A (Between Pinnacle Peak Rd. and just north of Patrick Ln.) 

DATE 21312005 

DATE 21412005 

Channel Conditions Manning's n Adjustment 

Cliannel Material 

Degree of 1ITeguiari:y 

Effects ol' Obstruction 

Variations in Channel Cross Section 

Decree of Meanderinv 

P:\100\1 IOU 10032 (Wiilmnnn ADMSU)\Delirrrahies\TDN (Detailed Rcpons)\TDN Section 5- hsdrauIicsWannin~'s n-Value Repon\RPT-Hydiuu1ics-TBL-~1~nnin~s510na h i . x l s  



Figure E-1 
(Iona East - 3A) 

RUWU 10\310032 (Willmmn ADMSU)U)elivcmblrs\7DN (Derailed Repons)\TDN Section 5- hydmolf~6Wminghn-Value ReponWm-HydmulicrTBLM~~nningsjonn hn.xls 





TabIe E-l 
BY JCS 

Project: Miitrmann ADMSU CHECK HAA 

Stream: Iona Wash East 
Location: Reach - Iona East - 3B (Between just north of Patrick Ln. and jusr south of Williams Dr.) 

DATE 2/3/2005 

DATE 21412005 

Channel Coodi6ons Manning's n Adjustmen1 

Channel Malerial 

Desree of lrregularily 

Effecrs of Obstruaion 

\?arialions in Channel Cross Secrion 

P:L3OOGiOLii0032 (Wiltman" ADMSU)\Delivenbirs\7DN (Driailrd ReponsyiiDN Section 5- hydnuiics\h3\~ilani;in.1r's n-Value Repon\RP1-Hydnulics-TBL-hlannin~sOlona Easr.xls 



Figure E-1 
(Iona East - 3B) 





TabIe E-1 
BY JCS 

Project: Wittmann ADMSU CHECK HAA 

Stream: Iona Wash East 
Location: Reach - lona East - 4 (Between Deer Valley Rd. and just south of Williams Dr. alignment) 

DATE 21312005 

DATE 2/4/2005 

Channel Condi~iotis Manning's n Adjustment 

Ciiannel hlatel-ial 

Degree of Irregularity 

Effects of Obstruciion 

Valiations in Channel Cross Seclion 

Decree of Meanderin 



FIGURE E-I:: Ilona East - 4 (n -~ ;a i~@ p h ~ t ~ )  





Table E-f 

Project: Wittmann ADMSU 
Stream: Iona Wash East 

BY JCS DATE 2/3/2005 

CHECK HA A DATE 2/4/2005 

Location: Reach - Jona East - 5A (Between Deer Valley Rd. and Lone Cactus Dr. alignment) 

Channel Conditions Mannine's n Adjuslmsnl 

Ch~nnc! Sfalerial 

Dqree  of in.efularily 

Effects of Obslmction 

Varialions in Channel Cross Section 



FIGURE E-I: iisna East - 5a (n-value photo) 





- --- ~- ~~ 

Table E-1 
BY JCS 

Project: Wittmann ADMSU CHECK HAA 

Stream: Iona Wash East 
Location: Reach - Iona East - 5B (Between Lone Cactus Dr. alignment and just north of Rose Garden Ln. alignment) 

P:\300'3:@31OG32 ( \ \ ' i t tma AD%SUj:WIvdies\TDX (Dcided Rcpmsy,TDN Smim j-+qd~~l;ks'Ala-i~,+n& irYdoe RepanWwrti of C A ? C a r ; d ' ~ W - - H ~ ~ n ~ a - T B L - M ~ s S i m a  E m  

DATE 21312005 

DATE 2/4/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irre+larity 

Effects of Obstruction 

Variations in Channel Cross Section 



Figure E-1 
(Iona East - 5B) 





Wash 2 West 



Table E-1 
BY AMB DATE 1/20/2005 - 

- DATE 1/24/2005 

Channel Conditions Manning's n Adjustmen1 

Cliannel Material 

ElTecis of Obsrruction 

Variations in Channel Cross Section 



Figure E-1 
(Reach - 2W-1) 

igure 2. (Photo #81) Left Overbank looking downstream. 
-. . 

-- 





Table E-I 

Project: Wittmann ADMSU 
Stream: Wash 2 West 
Location: Reach - 2W- 2B (Between Jomax Rd. and 114 mile south of Jomax Rd.) 

BY AMB DATE 112012005 

CHECK JCS DATE 112412005 

Cliannrl Material 

D e p e  of Irregularity 

Eif'ects of Obsl~clion 

Variations in  Channel Cross Section 



Figure E-1 
(Reach - 2W-2B) 

bank looking downsweam. 

PNMlU10UIW32 Willmnnn ADMSW!Delivmbles\TDN (Detailed RepDN)\TDN Section 5- hydmulioWonniq8 "-Value Rcpon\R~-Hydrnuli~~-78LrM11~in&~-W~hZW,xk 





TabTe E-1 
BY AMB 

Project: Wittmann ADMSU CHECK ICS 

Stream: Wash 2 West 
Location: Reach - 2W- 2A (Between I14 mile south of Jomax Rd. and 114 mile north of Happy Valley Rd.) 

DATE 112012005 

DATE 1/24/2005 

Chnnncl Material 

Deerre of l~~egula~i ty  

Elfecrs of Obstruction 

Variations in Channel Cross Section 

P:i?0KilVY7 100.22 (Winmann ADMSL')iDelirembl~r\TDh' (Detailed RepomTlTDN Section 5- hydraulicr\hlanningb4nin n-Value ReponWPi-Hgdnulics-TBL-\1annin~sSW~6h2W.x1s 



FIGURE E-1: Wash %W 2 8  (n-value photo) 





Table E-1 
BY AMB DATE 1/20/2005 

Project: Witlmann ADMSU CHECK JCS DATE 1/24/2005 

Stream: Wash 2 lk7est 
Location: Reach - 2W- 3B (Between 114 mile north of Happy Valley Rd. and where wash crosses 207th Ave.j 

Channel Conditions Manning's n Adjuslmrnl 

Cliaonel Maiei-ial 

Degree o l ' l~~e~ular i ty  

Eff'ecis of Obstruction 

Variations in Channel Cross Section 

P:\10WL?lO\j 10032 (Wittmunn ADlrlSU)\Drlivmhlcs\TDN (Detailed Repons)\TDN Scclion 5- hydnulics\Manninp's "-Value ReponiRPT-Hydmulic1-TBLh1anninps~\UushZ 



Figure 1. (Photo #82) Channel looking downslream. 

Figure E-1 
(Reach - 2W-3B) 

Figure 2. (Photo #83) Right Overbank looking downslream. 





Table E-l 
BY AMB 

Project: W i t r m a n n  ADMSU CHECK JCS 

Stream: Wash 2 n7est 
Location: Reach - 2W- 3A (Between where wash crosses 207th Ave. a n d  203rd Ave. a l i g n m e n t . )  

DATE 1/20/2005 

DATE 1/24/2005 

Channel Conditions Manning's n Adjustment 

Channel Malerial 

Degree of Irregulariiy 

Effects of Ohstruclion 

Varialions in Channel Cross Section 

Degree 0fMeanderin: 

P:\iOO\? IOU 10052 (Wilicnann ADMSU)\Drlivemhles\TDN (Detailed Repons)\TDN Section 5. h),drauiicr\Mmninn's n-Value Rrpon\RPT-Hydiaulics-TBL-h4an~in$~~\\'ash2%'.xls 



FlGURE E-I: Wash 2W - 3A (n-value photo) 





Table E-k 

Project: Wittmann ADMSU 
Stream: Wash 2 West 
Location: Reach - 2W- 4 (Between the 203rd Ave. alignment and 199th Ave. alignment.) 

BY AMB DATE 1!20/2005 

CHECK JCS DATE 1!21!2005 

Ciiannei Mareriai 

Degree of Irregularily 

Effects of Ohsrruclion 



Figure 1. (Photo #85) Channel looking downsum.  

Figure 3. (Photo #87) Left Overbank looking upstream. 

Figure E-1 
(Reach - 2W-4) 

Figure 2. (Photo #86) Right Overbank looking downsueam. 





Table E-l 
BY AMB DATE 112012005 

Project: Wittmann ADMSC' CHECK JCS DATE 112412005 

Stream: Wash 2 West 
Location: Reach - 2W- 5 (Between 199th Ave. alienment and 195th Ave. about 114 mile south of Norwich Dr.) 

Channel Conditions 
Right Oberbank 

Manning's n Adjustment 1 ( W ~ i l  I 

Channel Material 

Degree of Irregularity 

Varialions in Channel Cross Section 

Degree of h4eanderine 

P:i700ii 10\310032 (Wittmann ~DMSU)\D~el i~r iablrs \mN (Daailed Reponr)\TDN Scclion 5- hydraulicr\Mansin~s n-Value Rrpan\RPT-Hydrauli~~-TBL-Mannin~s~M~ash~\F.~l~ 



Figure I. Photo #88) Channel looking downnream. 

,,,* >&:&>, , &g 

Figure El 
(Reach - 2W-5) 

Figure 2 PhcioJIS9) Right Overbank looking y s m .  
..--r.":*-;'-rr.- ?,. .>.. --.- ......... ....;..... . . .  I .."- . . . . . . . . . .  - .  :. ., . . . .  : ' I .  __.)/ , . . . .  * 9, . . ' .  

, ,'. z %:!.- . ..,& 
- . ._: : : .:+$?%>% ... - 

..; .. :,8.~7&-<? 

Figure 3. (Pholo #90) Ledl Ovefiank looking upsmeam. - 

. . . . . . .  r.. 





Table E-I 

Project: Wittmann ADMSU 
Stream: Wash 2 West 

BY AMB 

CHECK JCS 

Location: Reach - 2W- 6 (Between 195th Ave. and just nonh of the Fairview Ave. alignment.) 

DATE 1/20i2005 

DATE 1/24/2005 

Cliannel Material 

Degree ol'lrrr_~ularily 

Effects ofOhs1ruc1ion 

P:GOO\i 10L7i0032 (Wilimanii ADMSU)Wciiverubies\TDN (Detailed Repoils)\TDN Senion 5- hydiaulicsvvlanning's n-Value Rrpon\RPT-Hydiauiicr-TBL-Mannin~sI\Va51~Z~'.xls 



>I) Channel looking downstream. 

i 
Figure E-1 

(Reach - 2W-6) 

Figure 2. (Photo #92) Right Overbank looking downslrearn. 





Table E-l 
BY AMB 

Project: Wittmann ADMSU CHECK JCS 

Stream: Wash 2 West 
Location: Reach - 2W- 7 (Between just north of Fairview Ave. alignment and Deer Valley Rd.) 

DATE 1120!2005 

DATE 1 /24!2005 

Chani~el Material 

Ef'ects of Obstruction 

Variations in Channel Cross Section 



Figure E-1 
(Reach - 2W-7) 

.*;. . . . . .  2.~;.<:,=.~.p .<.. .; , ,:, --.? I C..' <. ;:ir .?. ..; . ;.---; ;;>;; %*- 
- ~ ~ .  ... z - : , z~ . .  a::. .., . . . . . . . . . . . .  .. ~.. **$:I-. 
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Table E-I 

Project: Wittmann ADMSU 
Stream: Wash 2 West 

BY AMB 

CHECK JCS 

Location: Reach - 2W- 8 (Between Deer Valley Rd. and 187th Ave. just south of Rose Garden Ln. alignment) 

DATE 1 /20/2005 

DATE 112412005 

CR~.iinrl h4ztrrial 

Degree of Irrr~ularily 

Eli'ecis of Obstruclion 

Variations in Channel Cross Secdon 

Degree of Meandering 





Table E-1 
BY AMB DATE 1/20/2005 

Project: Wittmann ADMSU CHECK JCS DATE 1/24/2005 

Stream: Wash 2 West 
Location: Reach - 2W- 9 (Between Rose Garden Ln. alignment and Beardsley Rd. alignment.) 

Channel Conditions Manning's n Adjustment 

Cliaiinri h4aieriaI 

Degreeoollrregularity 

Ei'l'ecis of Obsiruciion 

Varia~ions in Channel Cross Section 

Degree of Meandering 



Figure 1. (Photo #I 02) Ch 

>&.&Ad 

Figure E-1 
(Reach - 2W-9) 

Figure 2. (Photo #lo]) Right Overbank looking downstream. 

P:UWU10~~10032 (Winmnn ADMSU)\Dcl~embles\l'DN W i l e d  Rcprms)\TDN Ssnion 5- hydmulicrWmningf n-Vduc RcponWPT-Hydrnuli~TBLM~nings~W~h2\V.xIs 





Table E-P 
BY AMB 

Project: M'ittmann ADI\/ISU CHECK JCS 

Stream: Wash 2 West 
Location: Reach - 2W- 10 (Between Beardsley Rd. alignment and just north of Beardsiey Canal.) 

DATE 112012005 

DATE I 12412005 

Channel Conditions Manning's n Adjustment 

Clianncl Malerial 

Degree oflire@ulzrity 

Effects of Ohstn~ction 

Varialions in Channel Cross Seclion 

Degree of )Meandering 



Figure E-1 
(Reach - 2W-8) 

P:mOWIom1M)32 (Wittmonn ADMSU)\kIirtnblu\TLlN ( D ~ t a i l ~ d  Rcponr)\TDN Smion 5- hydnulinWmnin&'s *Value Rrp~t~PT-Hydmnlin-TBLMmnin~sIW~h2W,xB 







Wash 1 West 



Table E-1 
BY AMB 

Project: Wittmann ADMSU CHECK HANJCS 

Stream: Wash I West 
Location: Reaches - 1W - 1 (Betuzeen the south side of the CAP Canal and just north of Roadrunner Rd. on 195th Ave.) 

DATE 112412005 

DATE 1/24/2005 

Channel Conditions Mannins's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstmction 

Variations in Channel Cross Section 

D e ~ e e  of Meanderin- 



Figure 1 .  (Photo #72) Channel looking downstream. 

Figure E-1 
(Reach 1W - 1) 

: 3. (Pholo #73) Right Overbank looking downsueam. 





Project: Wittmann ADMSU 
Stream: \\7ash I West 

BY AMB 
CHECK HAAIICS 

DATE 1/24/2005 

DATE I12412005 

Location: Reaches - IW - 2C (Between just north of Roadmnner Rd. on 195?h Ave. and Jomax Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of inegularity 

Efkcts of Obstruction 

Variations in Channel Cross Seclion 



FIGURE &-I: Wash IW 2C (m-value photo) 





Table E-I 

Project: Wittmann ADMSU 
Stream: Wash 1 West 
Location: Reaches - I W - 2B (Between Jomax Rd. and Frontier Dr. alignment.) 

BY AMB 

CHECK HAAnCS 

DATE 1/24/2005 

DATE 1/24/2005 

Chaiinel Malerial 

Dqrer of Irqular i ty  

Effects of Obstmaion 



Figure E-1 
(Reach 1W - 2B) 





Table E-E 

Project: Winmann ADMSU 
Stream: Wash 1 West 

BY AMB 

CHECK HAAiJCS 

DATE 1/24/2005 

DATE iizaiz005 

Location: Reaches - I W - 2A (Between Frontier Dr. alignment and the confluence with Wash 2 East) 

Channel Condilions Manning's n Adjuslmrni 

Channr! Malerial 

Degree of1rrr:ulariiy 

Effects of Obs l~c l ion  

Va~iations in Channel Cross Section 

Minor 1 I I -- 
Degree ot' Meandering Appreciable m 1.15 -- 

Severe 1.3 

n=(nh+n,+n2+n3+n,)m 0.036 0.055 0.045 



FIGURE &-I : Wash 1 W - 2A (n-value photo) 





Table E-P 
BY .4?? 

Project: Wittmann ADMSU CHECK HAMJCS 

Stream: Wash 1 West 
Location: Reaches - I W - 3 (Between the confluence with Wash 2 East and just north of Pinnacle Peak Rd) 

DATE 1/24/2005 

DATE 1/24/2005 

Channel Mnieriai 

Degree of Irregularity 

Effeols of Obsrruclion 

\'arialions in Channel Cross Seclion 



Figure 1 - (Pho~o #61) Left Overbank 

Figure E-1 
(Reach 1W - 3) 

Figure 2 - Pholo #62) Channel Upst* 

sll 

Figure 3 - Photo #340) I 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash I West 

BY AMB 

CHECK HAAIJCS 

DATE 1/24/2005 

DATE 1/24/2005 

Locztion: Reaches - I W - 4 (Between just north of Pinnacle Peak Rd and just north of Deer Valley Rd) 

Channel Condilions .Manning's n Adjustmenl 

Channel 124alrrial 

Degree of Irrrgulariiy 

Effects of Obsimc1ion 

\'ariations in Channel Cross Section 

Degree of Meandering 

P:iiOVGlOEiO032 (\\'iiliaann ADMSUl?Delivcrubler\TDN (Detailed Reponr)\TDN Section 5- hydraulicclMzahin$'s n-Value Repon\RPT-Hydnulics-TBL-Manni~~OsI~VashIIVY~is 



Figure E-1 
(Reach 1W - 4) 

,figure 3 - (Fhoo 5 5 )  Right Overbank 

I 

PNOOUIfi3 10032 (Winmnnn ADMSU)\Delivuabler\TDN (Detailed Repons)\TDN Ssl ion 5- hYdrouliuWnnning's n-Vnlue Repon\Rm-Hydmulies-TBL-Mming~_washl w.rls 





Table E-X 

Project: Wittmann RDMSU 
Stream: Wash 1 West 
Location: Reaches - I W - 5E (Between Fairview Ave. alignment and Deer Valley Rd.) 

BY Ah4B 

CHECK HAAIJCS 

DATE 1/24/2005 

DATE 1/24/2005 

Channel Conditions Manninz's n Adjuslmenl 

Channel Malerial 

Deprer of Irre~ularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 

P:UWU IOU I W32 (Wiitiilnnn .~DMSV)'~Drli~rrable~\TDN (Detailed ReporirliTDN Section 5. hydraulicsi91annino'~ n-Value Rcpon\RPT-Hydrauli~s-~L-h1~nniii~s~\~~aslliV.%ls 



FIIGURE E-1 : Wash I WW - 5B (n-value photo) 





Table E- 1 

ProjecF: \h7ittmann ADMSU 
Stream: Wash 1 West 
Location: Reaches - 1 W - 5A (Between Deer Valley Rd. and just north of Beardsley Canal.) 

BY AMB 

CHECK HAAflCS 

DATE 1 12412005 

DATE 112412005 

Channel Conditions Manning's n Adjustment 

C'nannel hlateriai 

Degree of in-egulaiity 

Effects oTObstruction 

Variations in Channel Cross Section 

Degree ol'Meande~ing 



Figure 1 - (photo #54) I 

Figure E-1 
(Reach 1W -5A) 

Figure 3 - Pholo #52) Right Overbank 





Wash 1 East 



Table E-P 
B Y  AMB DATE 1120/2005 

Project: Wittmann ADMSU CHECK JCSIHAA DATE 2/2/2005 

Stream: Wash I East 
Location: Reaches - IE - IB (Between G$e south side of the CAP Canal and just north of U.S. 60) 

Channel Con&ions 

Channel Material 

Effects of Obaruction 







Table E-l 
BY AMB 

Project: Wittmann ADMSU CHECK JCSIHAA 

Stream: Wash 1 East 
Location: Reaches - 1E - 1A (Between just north of U.S. 60 and just north of confluence with Wash 1 West) 

DATE 112012005 

DATE 21212005 

Channel Conditions Manning's n Adjustmenl 

Channel Malerial 

Degree of 11?epularity 

Effects of Ohstruclion 

Varialions in Channel Cross Section 

Degree of Meanderin2 







Wash 2 East 



Table E-I 

Project: Wittmann ADMSU 
Stream: Wash 2 East 
Location: Reaches - 2E - 1 (Between the south side of the CAP Canal and Jomax Rd.) 

BY AMB DATE 1120l2005 

CHECK ICS DATE 2/14/2005 

I Channel Conditions I Left Overbank I Right Overbank 
Manning's n Ad.jus1mznl Channel (East) (West) 

Channei Ma1er;al 

.001-.005 I I 0.002 
Degree of Irregularity I 

.006-.010 

Effects of Obstmclion 

Vegetation 

Ver), Large ,050.. 100 
Gradual 0 0.000 0.000 0.000 

Variations in Channel Cross Section Occ. Alt. n4 .001 -.W5 
Freg. Alt. .010-,015 

Minor 1 1 1 1 
Desree of Meandering Appreciable m 1.15 

P:U00\3 10U10032 (Wiarnmn ADMSU)WeliveiabIes\TDN (Detailed Repons)\TDN Srciion 5- hydraulicsLVanningi n-Value Repori\RPT-Hydraulics-TBL-M~nning~~~Vi1sh2E.x1~ 

I Severe I I I 3 I I I 
0.035 0.048 n=(n,+n,+n,+n,+n,)m 0.035 



igure I - (Pho~#308)  Left Overbmk looking upstream 

Figure E-1 
(Reach 2E - 1) 





P:\?00\1 IOU 10032 (Wiitmann ADMSL')DrIivenbles\TDN (Dnniled Repons)\TDN Secrion 5- hydrauiin\Mmnin.i !?-Value Rrpon\RPT-Hydraulics-TBL-M~nnings~Wilsh2E.x1~ 

Table E-l 

Project: W i t t m a n n  ADMSU 
Stream: W a s h  2 E a s t  

Location: R e a c h e s  - 2E - 2 ( B e t w e e n  Jomax Rd. a n d  t h e  c o n f l u e n c e  w i t h  W a s h  I W e s t )  

BY AMB DATE 1 /20/2005 

CHECK ICS DATE 2/14/2005 

Channel Conditions Mannine's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 
Minor 

Appreciable 
Severe 

n=(n,+n,+n2+n;+n,)m 

m 

0.044 

1 
1.15 

I .3 

0.063 

I 

0.041 

1 1 



Figure E-1 
(Reach 2E - 2) 

Figure 2. (Photo #?,I]) Right Overbank looking downstream. 
r ' .  - . . - - - - 

. . 





Table E-l 

Project: Winmann ADMSU 
Stream: Wash 2 East 
Location: Reaches - 2E - 3 (Along Happy Valley Rd. near 183rd Ave.) 

BY AMB 
CHECK JCS 

DATE 1/20;2GS!5 

DATE 2/14,'238E 

Channel 34aterial 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Seclion 



FIGURE E-1: Wash 2%- 3 (n-value photo) 





P:L?0011 IOU 10032 (Wimnann ADh~SU)\Deli~mbles\TDN (Detailed Reponr)\TDI\' Section 5- b~draulics\Mrnning's n-Vdue Repon~PT-Hydijlulin-7BL-Milnnings~\1'~h2E.xls 

Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 2 East 
Location: Reaches - 2E - 4 (Behveen Happy Valley Rd. and Norwich Rd.) 

BY ,4MB DATE I12012005 

CHECK JCS DATE 211 412005 

Channel Conditions Manning's n Adjustment 

Channel hiiaienal 

Degrze of irregularit) 

Effecls of Obstruction 



FIGU WE E-1 : Wash 2E- 4 (n-value photo) 





Table E-l 

Project: Wittmann ADMSU 
Stream: Wash 2 East 
Location: Reaches - 2E - 5 (Between Norwich Rd. and Deer Valley Rd.) 

BY AMB DATE 112012005 

CHECK ICS DATE 211 42005 

Channel Condilions Manning's n Adjuament 

Channel h4alerinl 

Degree of irreg~larity 

Eflrcts olObslruction 



FIGURE E-I: Wash 2E- 5 (n-value photo) 





Wash 3 East 



Table E-1 
BY AMB DATE 1 /2012005 

Project: Wittmann ADMSU CHECK HAA DATE 2/2/2005 

Stream: Wash 3 East 
Location: Reaches - 3E - I (Between the south side of the CAP Canal and just south of the alignment of Patton Rd) 

Channel Conditions 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

P:\?WU IOC 10072 (Willinan" ADMSUXDeiivembies\TDN (Detailed Repons)\TDN Seclion 5- hydmuiicrMlunnin~'s n-Value Repon\RPT-H~~drnulics-TBL-h1~nnin~1~Wa~hIE.~is 



FlGUWE E-7 : Wash 3E- 1 (n-value photo) 





Table E-1 
BY AMB 

Project: \Vittmann ADMSU CHECK HAA 

Stream: Wash 3 East 
Location: Reaches - 3E - 2 (Between just south of the alignlnent of Patton Rd and the confluence with Wash 4 East) 

DATE 1/2012005 

DATE 2/2/2005 

Channel Maleiial 

Dgree of in-eguiariiy 

Efrects of Obslruc~ion 

Variations in Channel Cross Section 

Degree of Meandering 



u 
Figure E-1 

(Reach 3E - 2) 

Figure 1 .  (Photo #301) Channel looking upstream. Figure 2. (Photo #302) Lefi Overbank lwking upstream. 

Figure 3. (Photo #300) Right Overbank looking upstream. 

WWI(K7 10032 (Witlmn ADMSU)\Ddivembles\TDN (Delniled Repons)\TDN Section S- hydmtinWoMing'sn-VWoe Repon\RW-~dmulic~-TBLMmnin~-W&1E.~Is 





Table E-1 

Project: Wittrnann ADMSU 
Stream: Wash 3 East 

BY AMB DATE 312012005 

CHECK HAA DATE 2/2/2005 

Location: Reaches - 3E - 3 (Between the confluence with Wash 4 East and just south of the US 60) 

Channel Conditions 

Channel Material 

Dezree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meanderin: 

!+BOOB 10Y310032 (Wittrnann ADMSU)Deiiverables\TDN (Demiied Repanr)\TDN Secdon 5- hydraulicsWunnine's n-Value ReponSouth of CAP CandRPT-Hydimlics-TBL-MunninesSWash?E 



u 
Figure E-1 

(Reach 3E - 3) 

Figure 2. (Photo #314) Lefi Overbank looking dournstream. 

Figure 3. (Pllolo #312) Righi Overbank lo&g~psvram. 





Table E-I 

Project: Wittmann ADMSU 
Stream: Wash 3 East 

BY AMB DATE 1/20/2005 

CHECK HAA DATE 2/2/2005 

Location: Reaches - 3E - 4A (Between just south of rhe US 60 and just south of Norwich Dr.) 

Channri Material 

Degrcc oT lrregulariiy 

Effects of Obslruction 

Varialions in Channel Cross Section 

P:U00\310L31001? (Willrnnnn ADMSU)\Deiivrrablrs\TDN (Detailed Repoiis)\TDN Scciion 5- hydmulics\Munnin~'s n-Value RrponIRPT-Hydraulics-TBL-hInnnii~sI~Vash3E.xls 



u 
Figure E-1 

(Reach 3E - 4A) 
dawnstream. 

1 

I:; 
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Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 3 East 
Location: Reaches - 3E - 4B (Between just south of Norwich Dr. and Deer Valley Rd) 

BY AMB 

CHECK HAA 

DATE 112012005 

DATE 21212005 

Channel Conditions hiiannine's n Ad.iusLnim! 

Channel Maleria! 

Degree of Irrrgularily 

Effects of Obstruction 

Degree of Meandering 

P:\?Wfi lOfi 10032 (Willinimn ADMSU):DcliiprjbiCslTDN (Dnriied Rrpons)'TDN Section 5- h y d m u l i c s ~ i  n-Value Repon\RPT-tiydmuBcs-TBLWdnningsI\l~~sh3E.xls 



FIGURE E-I:: Wash 3E- 4b (n-value photo) 





Table E-l 

Project: Wittmann ADMSU 
Stream: Wash 3 East 
Location: Reaches - 3E - 5 (Between Deer Valley Rd and north of Beardsley Canal) 

BY AMB DATE 112012005 

CHECK HAA DATE 21212005 

Channel Conditions Manning's n Adjustment 

Channel Malerial 

Degree ol' lrrepularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 







Table E-I 
BY AMB DATE 112012005 

Project: Witrmann ADMSU CHECK HAA DATE 2/2/2005 

Stream: Wash 3 East 
Location: Reaches - 3E - 6 (Between north of Beardsley Canal and I14 mile south of Beardsley Canal) 

Channel :Valerial 

Dcgree of lrrcgularity 

Effects of Obnruction 

Variaiions in Channel Cross Section 

Degree of Meandering 



Figure 1. (Photo #118) Channel looking upstream. 

w 
Figure E-1 

(Reach 3E -6) 





Wash 4 East 



Table E-l 
BY AMB 

Project: Wittmann ADMSU CHECK JCS 

Stream: Wash 4 Easl 
Location: Reaches - 4E - 1 (Between the south side of the CAP Canal and the alignment of Dale Ln.) 

DATE 1120/2005 

DATE 21212005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure E-1 
(Reach 4E - 1) 

Figure 3. (Photo M9) Right Overbank . . . . . . .  looking . .  downstream. 
f@pFm?- ' .:-: ,- ..~- 
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Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 4 East 
Location: Reaches - 4E - 2 (Between Dale Ln. and the confluence with Wash 3 East) 

Channel Condilions h4anning's n Adjuslmenl 

Clia~irlel Malerial 

Degree oSIrrrgularity 

Effects of Obstruction 

Variarions in Channel Cross Section 

Degree of Meandering 



Figure E-1 
(Reach 4E - 2) 

annel looking downstre; 
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Wash 5 East 



Project: 
Stream: 
Location: 

Table E-1 

Wimnann ADMSU 
Wash 5 East 
Reaches - 5E - 1 (Between the south side of the CAP Canal and just north of Dale Ln) 

BY AMB 
CHECK HAA 

DATE 1/2012005 
DATE 1/24/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Ohsuuction 

Variations in Channel Cross Section 

Degree of Meandering 

I P:UOO!310!3l0032 Witunann ADMSU)URliverabies\DN (Deraiied Repom)\TDN Section 5- hydrau1iesWannin~'s "-Value Repon\South of CAP Canam-Hydraulin-TBLMannings. 



Figure E-1 
(Reach 5E - 1) 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 5 East 

BY AMB 
CHECK HAA 

Location: Reaches - 5E - 2 (Between just north of Dale Ln and the intersection of Olia Wy and 171st Ave) 

DATE 1/20/2005 
DATE 1/24/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 

1 P:UOOUlI3..itW3? Wnnanr! ADMSUjXk%~-bl&lvh' (Oetaitd RqaiaPTDS S& 5- ~ 8 ~ ~ ~ ' s  *\'=be FqmBmth of CAP C~&?FT-E~~~~CS-TB~,M~~~~R~~~V%S+I~E 



Figure E-1 
(Reach 5E - 2) 

figure 1 - (Photo #36) Left Overbank Figure 2 - (photo #35) Channel 

#34) Right ~- ~ Overbank ~ 





Table E-1 
BY AMB 

Project: Wittmann ADMSU CHECK HAA 

Stream: Wash 5 East 
Location: Reaches - 5E - 3 (Between the intersection of Olia Wy and 171st Ave and just north of San Ysidro Dr.) 

DATE 1/20/2005 

DATE 1/24/2005 

Left Overbank 
Channel Conditions Manning's n Adjusunent 

Channel Material 

De-met: of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

De,gee of Meandering 



Figure E-1 
(Reach 5E - 3) 

Fi ure I. (Photo #304) C :I lookin u seeam. r -7 
Figure 3. Photo $303) Ri&t Overbank lookine uostream. 
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Wash 6 East 



Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 6 East 

BY AMB 
CHECK HAA 

DATE 1/20/2005 

DATE 1/24/2005 

Location: Reaches - 6E - I (Between the south side of the CAP Canal and just north of Dale Ln) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree ol Meandering 

P:UW\310\11W32 (iiriemann ADMSU)\Deliverables\7DN (Derailed Repons)\TDN Section 5- hydraulin\Mmning's n-Value Reporr\RPT-Hydl;iulic~-78L-Mannins~Warh6E.xls 



Figure E-1 
(Reach 6E - 1) 





Table E-1 
BY AMB 

Project: Wittmann ADMSU CHECK HAA 

Stream: Wash 6 East 
Location: Reaches - 6E - 2 (Between just north of Dale Ln and the confluence with Wash 8 East) 

DATE 1120/2005 
DATE 1/24/2005 

Channel Material 

Degree of Irregularity 

Effects of ObsImction 

Minor 1 1 I 1 1 
Degree of Meandering Appreciable m 1.15 

Severe 1.3 1 
n=(nh+nl+n2+n3+n,)rn 0.037 0.051 0.035 

7 

P:\300\3 10\310032 (Wilrmann ADMSU)Weli\.erables\TDN (Detailed Reports)\TDN Section 5- hydnolics\Manninsi "-Value Repon\R~-Hydmulia-7gL-M~nnin~s~W'a1h6EIIs 



Figure E-1 
(Reach 6E - 2) 

1 - (Pholo #325) Leti Overbank looking upstream. 





Table E-1 
B Y .  AMB 

Project: Wittmann ADMSU CHECK HAA 

Stream: Wash 6 East 
Location: Reaches - 6E - 3 (Between the confluence with Wash 8 East and north of the McMicken Dam Outlet Channel) 

DATE 1/20/2005 

DATE 1 /24/2005 

Channel Material 

Degree of lmgularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure E-1 
(Reach 6E - 3) 

Figure 3 -Photo #306) Righl Overbank lwki . . , . .- ,,, . 
*'. . - , ;-, 





7 East-West Split 



Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 7 East-West Split 

BY AMB 

CHECK JCS 

Location: Reaches - 7E(WS) -1 (Between the south side of the CAP Canal and confluence with Wash 6 East) 

DATE 1/20/2005 

DATE 2/2/2005 

Channel Condilions Manning's n Adjustmenl 

Channel Malerial 

Degree of Irregularity 

Effects of Obstmclion 

Minor I 1 1 
Degree of Meandering Appreciable rn 1.15 

Severe 1.3 I 
n=(n,+n ,+n2+n3+n,)m 0.036 0.049 0.036 



FIGURE E-I: Wash 7E - WS - 1 (n-value photo) 





7 East-East Split 



Table E-l 

Project: Wittmann ADMSU 
Stream: Wash 7 East-East Split 

BY AMB 

CHECK JCS 

Location: Reaches - 7E(ES) - 1 (Between the south side of the CAP Canal and the confluence with Wash 8 East) 

DATE 1/20/2005 

DATE 2/2/2005 

Channel Conditions Manning's n Adjustment 

Channel Matrrinl 

Degree oflmyularily 

Effects 0i' Ohstruclion 

Variations in Channel Cross Section 

Degree of Meandering 
0 

0.036 n=(nb+nl+n2+n;+na)m 

Minor 
Appreciable 

I 0 I 0 
nl 

I 
0.049 

0 
1.15 

Severe 1 
0.036 - 

1 .? 



FIGURE E-I : Wash 7E - ES - 1 (n-value photo) 





Wash 8 East 



Table E-l 
BY AMB 

Projeft: Wittmann ADMSU CHECK JCS 

Stream: Wash 8 East 
Location: Reaches - 8E - I (Between the south side of the CAP Canal and just south of Dale Ln) 

DATE 112012005 

DATE 21212005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of lrregulariry 

Effects of Obstrucrion 

Variations in Cllannel Cross Secrion 

Degree of Meanderin- 



=-we 1 - (Photo #26) LeftOverbank looking downstream 

m 

Figure E-1 
(Reach 8E - 1) 

A re 2 - (Photo #25) Channel looking downsbeam. gu 





Table E-1 
BY AMB DATE 1/20/2005 

Project: M'ittmann ADMSU CHECK JCS DATE 2/2/2005 

Stream: Wash 8 East 
Location: Reaches - 8E - 2 (Between just south of Dale Ln. and confluence with Wash 6 East) 

Channel Material 

Degee of irregularity 



Figure El 
(Reach 8E - 2) 

Channel looking upsmm. 

Fieure 3 - (Photo #4) Righl Overbank looking~upsuea~ 





Wash 9 East 



Table E-I 

Project: Wittmann ADMSU 
Stream: Wash 9 East 
Location: Reaches - 9E - I (Between the south side of the CAP Canal and Patton Rd.) 

BY AMB DATE 112012005 
CHECK ICS DATE 2/2/2005 

Channel Material 

Degree o f  Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Deerre of Meanderin 

P:UWU lK31W32 (Wiumann ADMSU)\Deliverables\TDN (Detailed Repons)\TDN Secdon 5- hydra&Wanning's n-Value ReponRPT-Hydiaulics-TBL-ManningssWash9E.xls 



Figure E-1 
(Reach 9E - 1) 

Figure 1 - (Photo #332) Lefi Overtrank I 

8 ..- 

Figure 3 - (Photo #330) Right Overbank looking downsweam 
W'F:;; -. 

)Channel looking downst 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 9 East 
Location: Reaches - 9E - 2 (Between Patton Rd and 114 mile north of Jomax Rd.) 

BY AMB DATE 1/20/2005 

CHECK HAA DATE 1/24/2005 

Channel Conditions Manning's n Adjusmnt 

Channel I\4alerial 

Degree of Irregularity 

Effects of Obsuuction 

Variations in Channel Cross Section 

Degree of Meandeling 

I P\3Wl? 10\310032 (Wittmann ADMSU)Weliverabler\TDN (Detailed Reponr)\TDN Section 5- hydnulicr\hlanning's "-Value ReponWPT-Hydnulier-TBL-Man~ings~Wash9ExIs 



Figure E-1 
(Reach 9E - 2) 

Figure 2 - (Pholo#334) Channel looking downstream 





Table E-1 
BY AMB DATE 1/20/2005 

Project: Wittmann ADMSU CHECK HA A DATE 1/24/2005 

Stream: Wash 9 East 
Location: Reaches - 9E - 3 (Between 114 mile north of Jomax Rd and just north of San Ysidro Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Ob~tluctiOn 

Variations in Channel Cross Section 

P:UWD10U10032 (Wittmann ADMSU)\Deliverahler\7DN (Detailed Repons)\TDN Section 5- hydrau1icsWmnin~'s n-Value RepnWPT-H~draulicr-TB~-Mannin8sIWash9E.xls 



Figure E-1 
(Reach 9E - 3) 

Fieure 1 - (Pholo #7) Lefl Ovrrbank lookins downstream 





Wash 10 East 



Table E-1 
BY JCS DATE 2/2/2005 

Project: Winmann ADMSU CHECK HA A DATE 2/2/2005 

Stream: Wash 10 East 
Location: Reaches - 10E - I (Between the south side of the CAP Canal and Peak View Rd.) 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cmss Section 

Degree of Meandering 

P:UOOU10UI0032 (Wittmann ADMSU)DlivenblesWDN (Detailed Repanr)\TDN Section 5- hydnulicsWannino'r n-Value ReponWPT-Hydiaulics~TBL-M~nings~W~hlOE.xls 



(Pholo #338) Leli Overbank lookins dowstream 

Figure E-l 
(Reach 10E - 1) 

Figure 2 - Pholo #337 Channel looking downstream 

1 .  :- ' . . * . "A€; 





Table E-I 

Project: Wimnann ADMSU 
Stream: Wash 10 East 
Location: Reaches - 1OE - 2 (Between Peak View Rd. and just north of Olia Wy.) 

BY JCS DATE 2/2/2005 
CHECK HAA DATE U212005 

Channel Conditions Manning's n Adjustment 

Cilaniicl Material 

Degree of Irregularity 

Effects of Ohstntction 

Variaiions in Channel Cmss Section 

P:\300\310\310032 (Wittrnann ADMSU)\Deliverables\TDN (Detailed Reporis)\TDN Section S- hydmulicsW~\~3nning'r "-Value Repon\Rm-Hydmulics-TBL-Mmnin~~W~shlOE.xIs 



Figure E-1 
(Reach lOE - 2) 

sure . 2 - (Photo #340) Channel looking downstream 

P:\300\310\3IW32 (Wilimnnn ADMSU)\Delivernhler\TDN (Detailed Reponr)\TDN Section 5- hydraulicr\Mnnning's n-Value Repon\RPT-Hydraulics-TBL-Mannin~sIWa~hIOE.ra 





Table E-l 

Project: Wittmann ADMSU 
Stream: Wash 10 East 

BY JCS 
CHECK HA A 

DATE 2/2/2005 
DATE 2/2/2005 

Location: Reaches - JOE - 3 (Between just north of Olia Wy. and 114 mile south of Patton Rd.) 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

P:\300\310\3 10032 (Wirlmunn ADMSU)Welivenhler\TDN (Detailed Repans)\TDN Seclion 5- hydnulicrWannin& n-Value ReponiRPT-Hydnulicr-78L-Manninss5W85h IOE.xls 



Figure 1 - (Photo #24) hit Overbank looking downstream 

Figure E-1 
(Reach lOE - 3) 

downstream 

P:\300\310\31003? (Willrnann ADMSU)iDrlivrmbler\TDN (Detailed Reponr)\TDN Scaion 5- hydraulicrLMunning'r n-Value Repon\RPT-Hydrnulic~.TBL-M~nning6~~!~~1hlOE.~ls 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 10 East 
Location: Reaches - 1OE - 4 (Between 114 mile south of Patton Rd. and Jomax Rd.) 

BY JCS 
CHECK HAA 

DATE UU2005 
DATE 2/2/2005 

Channel Conditions Manning's n Adjusbnenr 

Channel Material 

Degee of irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 

P:UOO\?IOL? 10032 (Witirnann ADMSU)V)eliverabler\TDI\' (Detailed Repons)\TDN Section 5- hydnalicsWanninp's n-Value ReponWPT-Hydmulics-TBL-ManningsSWshIOE.xls 



Fis ' (Phot "" ' 1) Left Overt ' ' mkinp upstream 
d 

Figure E-1 
(Reach lOE - 4) 
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Figure 2 - (Photo #343) Channel looking downstream 
. . 

P:\W.110U1001? (Wiltnlann ADMSU)\Deli~eiahlrs\TDN (Derailed Reponr)\TDN Srclion 5- h)dmlics\hhningb n-\Mue ReponUIPT-H~-dnolin;-TBL~Mmnin~~~W~~lOExls 





Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 10 East 
Location: Reaches - 10E - 5 (Between Jomax Rd. and 112 mile south of Jomax Rd.) 

BY JCS DATE 2/2/2005 
CHECK HA A DATE 2/2/2035 

Channel Conditions Manning's n Adjustment 

Channd Matrrial 

Degree of lm~ulnri ly  

Effects of Obsouction 

Variadons in Channel Cross Section 

P:UWU IOU10032 (Winmnn ADhlSU)\Deliverables\TDN (Detailed Rrpons)\TDN Section 5- hydraulicsW3nnin~'r n-Value ReponWPT-Hydraulics-TBL-Mannin~s5WashlOE.%ls 



Figure 1 - (Pholo #347) Lefl Overbank looking upstream 

Figure E-1 
(Reach 10E - 5) 





Table E-1 
BY JCS 

Project: Wittmann ADMSU CHECK HA A 

Stream: Wash 10 East 
Location: Reaches - 10E - 6 (Between ID mile south of Jomax Rd. and Happy Valley Rd. alignment) 

DATE 2/2/2005 
DATE 2/2/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Dezree of irre_gularity 

Effects of Obstruction 

Variations in Channel Cross Secti 

Dcgrce of Meandering 



Fisurc 1 - (Pholu H350) Lm Overbank looking downsmeam 

I"' - - . *  

Figure E-1 
(Reach lOE - 6) 

Figure 2 - (Pholo #349) Channel looking upslreani 
1 -  ":= ---. * -- . - . ~ . . ,  . , . 

P:UOOL? 100 10022 (Willrnann ADMSU)\Deli\*rahles\TDN (Detailed Repons)\TDN Serlian 5- hydmulirr\Manninp's n-Vnlue Repon\RPT-Hpdmulics-TBL-h1ilnning1~\~~a1h IOEils 





10 East-East Split-1 



Table E-1 
BY JCS 

Project: Wittmann ADMSU CHECK HAA 

Stream: Wash 10 East-East Split-1 
Location: Reaches - IOE(ES - 1) -1 (Between just north of Dixileta Dr. and Peak View Rd.) 

DATE 2/8/2005 
DATE 2/8/2005 

Channel Conditions Manning's n Ad'ustment 

Channel Material 

Degree of Irregularity 

Effects of Obstluction 

P:UOOUIW 1W32 (Wimnm ~ M S U ) W e l i ~ e i a b i e s \ N  (Detailed Repom)\TDN Section 5- hydrauhrWanning's n-Valne Report\RPT-HydraoBcs-TBL-Mmi~g~~W~h1OE(ES-~,2~.xls 







10 East-East Split-2 



Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 10 East-East Split-2 

BY JCS DATE 2/8/2005 
CHECK HAA DATE 2/8/2005 

Location: Reaches - IOE(ES - 2)  - 1  petween just south of Patton Rd. and the confluence of wash 10 East.) 

PEM)\310ElW3? (Wittrnann ADMSU)iDeli>erabBs\N (Detailed Repom)\TDN Secdon 5- hydmnlicsWaming'n-Vaios Rcpo~~PT-Hy&aotics-~LM~nning~~Wa~hiOE(ES-l,2).~1~ 

Channel Conditions Manninz's n Adjustment 

Channel Material 

Degree of Irreglaity 

Effects of Obstruction 

Degree of Meandering 
Minor 

Appreciable 
Severe 

n=(%+nl+n2+ns+n4)m 

m 

0.034 

1 
1.15 
1.3 

0.037 

1 

0.034 

1 

1 



FIGURE E-1 : Wash 10E - ES2 - 1 (n-value photo) 





Wash 11 East 



Table E-1 

F'roject: Wimnann ADMSU 
Stream: Wash 1 1  East 

BY AMB 
CHECK HAA 

Location: Reaches - 11E - 1 (Between the south side of the CAP Canal and just south of Peak View Rd.) 

DATE 1/20/2005 
DATE 21U2005 

Channel Material 

Degree of Irre_eularity 

Effects of Obstruction 

Degree of  meandering 



Figure E-1 
(Reach 11E - 1) 





Table E-3 
BY AMB 

Project: Wittmann ADMSU CHECK HAA 

Stream: Wash 1 1  East 
Location: Reaches - 1 1E - 2 (Between just south of Peak View Rd. and just south of Patton Rd.) 

DATE 1/20/2005 
DATE 21212005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Degee of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 

Freg. Alt. 

Minor 
Appreciable 

Severe 

n=(nb+nl+n2+n3+n4)m 

m 

0.035 

,010-,015 

1 
1.15 
1.3 

0.044 

0.035 
1 

0.035 

0.044 
1 

0.035 
1 



Figure E-1 
(Reach l l E  - 2) 





Table E-1 

Project: Wimnann ADMSU 
Stream: Wash 11 East 

BY AMB 
CHECK HAA 

Location: Reaches - 11E - 3 (Between just south of Patton Rd and the confluence with Wash 13 East) 

DATE 1/20/2005 

DATE 2/2/2005 

Channel Conditions 

Channel Material 

Degree of Irregularity 

Effecrs of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure E-1 
(Reach 11E - 3) 

- (Photo #14) Channel looking downstream. 

5.- 

P:UWUICN10032 (Wirunaon ADMSU)Wiverables\TDN (Detailed Repom)\TDN Smion 5- hydrauli&mingb n-Value RepmiEouth ofCAP ~ a N ( P T - H y d r a u l i ~ ~ - ~ l c M & ~ W ~ s h I  1E 





Table E-1 

Project: Wimnann ADMSU 
Stream: Wash 11 East 

BY AMB 
CHECK HAA 

Location: Reaches - 1 1 E - 4 (Between confluence with Wash 13 East and north of the McMicken Dam Outlet Channel) 

DATE 1/20/2005 
DATE 2/2/2005 

Channel Conditions 

Channel Material 

Desee of Irregularity 

Effects of Obsmction 

Variations in Channel Cross Section 

Degree of Meandering 

F?UOOU10U10032 (Winrnann ADMSU)\DeiivemtIes\TDN (Detailed Repons)\TDN Section 5- hydraulicsWanning's n-Value Repon\South of CAP CmaiWm-Hydraulin-mL-Manning~~WashllE 



Figure E-1 
(Reach l l E  - 4) 

Fgum I - (Photo A356) Lefl Overbank lookng downstream 

I.. .!: . . 





Wash 12 East 



Table E-1 

Project: Wittmann ADMSU 
Stream: Wash I2  East 
Location: Reaches - 12E - 1 petween the south side of the CAP Canal and Dale Ln) 

BY AMB 
CHECK HA A 

DATE 1120/2005 
DATE 1/24/2005 

Channel Conditions Manning's n Adjustment 

Channel Material 

Dezree of ll~egularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Dcgee of Meandering 



Figure E-1 
(Reach 12E - 1) 





Table E-I 

Projeft: Wittmann ADMSU 
Stream: Wash 12 East 
Location: Reaches - 12E - 2 (Between Dale Ln and the confluence with Wash 11 East) 

BY AMB DATE 1R012005 

CHECK HA A DATE 112412005 

Channel Material 

Degree of i~~cgularity 

Effects of Obstruction 

Degree of Meandering 



=lure 1 - (Pho10#18) Left Overbank looking downstream. 

I. 

Figure E-1 
(Reach 12E - 2) 

Figure 2 - (Photo #IL '  Tannel lwking upsueam. 

J m y :  .- 





Wash 13 East 



Table E-1 

Project: Wittmann ADMSU 
Stream: Wash 13 East 
Location: Reaches - 13E - I (Between Patron Rd. and just south of Briles Rd. alignment) 

BY AMB 
CHECK HAAJICS 

DATE 1/20/2005 
DATE 1/24/2005 

Channel Conditions 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross Section 

Degree of Meandering 



Figure E-1 
(13E - 1) 

Fi 1 
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Project: Wittmann ADMSU 
Stream: Wash 14 East 
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PLATE E.1.2 MANNINGS ROUGHNESS 
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DATE 
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DATE 



2255 N. 44th Street Suite 125 
Phoenix. AZ 85008.3279 
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DESIGN 
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AMG 7/05 FLOOD CONTROL DISTRICT 

DESIGN CMK. R A S  7/05 OF MARICOPA COUNTY 

RECOMMENDED BY: 
PLANS K A 6  7/05 DATE 

APPROVED BY: 
PLANS CHK. H A A  7/05 DATE 

CHIEF ENGINEER AND GENERAL MANAGER 
SUBMITTED BY: 

FOR CONTINUATION SEE, 

PLATE E.l. l  AND PLATE E.1.Z 
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LEGEND 
REACH LABEL 2 ~ - 3  

PHOTO LOCATION, 
NUMBER and DIRECTION. - 2  

ZONE AE REACH - . . - -  
ZONE A REACH - .-- 
ZONE AH REACH -.--.-- 

WASH NAME I 1 WEST I 
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!2 U DATE: 
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PLATE E.1.3 MANNINGS ROUGHNESS 







@ List of Washes 

a 1 WASH 3 WEST 33 IONA EAST (SOUTH OF CAP) 

2 T4N-R3W-S08E 34. IONA WEST (SOOTH OF CAP) 

3 T5N-R3W-S19 35. WASH 2 WEST (SOUTH OF CAP) 

4 IONA WASH 36. WASH 1 WEST 

5 IONA WASH (ZONE AO) 37. WASH 1 EAST 

6. IONA WASH (NORTH) 38. WASH 2 EAST (SOUTH OF CAP) 

7 IONA NORTH WEST SPLIT-1 39 2 EAST DIKE FALLURE 

8. IONA TRIBUTARY (ZONE A) 40. WASH 3 EAST 

9 IONA EAST SPLIT-1 41. WASH 3 EAST (ZONE A) 

10 IONA EAST SPLIT-2 42. WASH 4 EAST 

11 TRILBY WASH 43. 4 EAST DIKE FAILURE 

12. CIRCLE CITY AREA WASH 1 44. WASH 5 EAST 

13. WASH 2 WEST (NORTHOF CAP) 45 WASH 5 EAST (ZONE AO) 

14. 2 WEST TRIBUTARY-1 46. WASH 6 EAST 

15. 2 WEST TRIBUTARY-2 47. 6 EAST SOUTH 

16. WITTMANN WASH 48. 6 EAST (ZONE A) 

17. WITTMANN WASH (NORTH SPLIT) 49. 7 EAST-EAST SPLIT 

18. WITTMANN WASH (SOUTH SPLIT) 50. 7 EAST-WEST SPLIT 

19. WITTMANN TRIBUTARY 5 1. WASH 8 EAST 

20. T5N-R3W-S24E 52. 7 EAST and 8 EAST (ZONE A) 

21. T ~ N - R ~ w - ~ 1 9 ~  53. WASH 9 EAST 

22. T5N-R2W-S 19W 54. 9 EAST SPLIT 

23. T5N-R3W-SOlS 55. WASH 10 EAST 

24. T5N-R2W-SO7 56. 10 EAST (EAST SPLIT-1) 

25. WASH 2 EAST (NORTH OF CAP) 57. 10 EAST (EAST SPLIT-2) 

26. 2 EAST TRIBUTARY 58. WASH 11 EAST 

27. T5N-WW-S14N (ZONE A) 59. 11 EAST DIKE FAILURE 

28 T5N-R2W-S14S (ZONE A) 60. BONITA DIKE CHANNEL 

29. T5N-R2W-S14W (ZONE A) 61. WASH 12 EAST 

30. T5N-R2W-Sl1 (ZONE A) 62. 12 EAST SPLIT 

3 1. WASH 7 EAST 63 WASH 13 EAST 

32. 7 EAST TRIBUTARY 64. WASH 14 EAST 
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