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F. Bridge As-Builts & 
Channel Improvement Design Plans 



U.S. 80 Highway Bridge As-Builts 





ROADWAY STANDARDS 
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REMOVAL NOTES 

@ Remove exist ing asphalt pavement from Sta. W O O  
t o  ex is t ing bridge. 

@ Remove exist ing concrete bridge to  2 f t .  mfnimum 
. .  , beJow f inished grade. Backfi J J and compact. 

.... . . @ Rcmovc exisfiing osphuIf puvemcnf fm br~agc to 
9fe 89f 3382. 

@ Remove exist ing concrete headwall. Sta. 71,4628 'L t .  

@ Remove exist ing concrete block structure and 
, . .  

approx. 180 l i n .  f t .  o f  exist ing concrete l ined 
ditch, Sta. 7 I t4628 'L t .  t o  Sta. 72412 138'Rt. 

. . .  . . 
. < .  . . @ Remove approx. 65 l i n .  f t .  exfst jng 21 "+ concrete 

Pipe, Sta. 71t90 Rt. t o  Sta. 72"l.:' it. . 

@ Remove approx. 65 I i n .  f t .  exist ing 2lU+ concrete 
pipe, Sta. 71t95 t o  Sta. 72f45 Rt. 

@) pipe, Remove Sta.73%5 approx. 65 to  Sta. l i n .  73t75 f t .  exist ing L t .  24"+ concrete 

I 

9 Remove exist ing concrete headwalls, Sta. 73f75 O 75'Lt. and St.. 73-91 70'Lt .  

7 * 

OLD U . S .80 - SALOME HWY. TO 309th A V E .  

MARICOPA COUNTY 

Note: A l l  Removals shal l  be i n  accordance 
with M. A.  6. S ~ e c i  f icat ion 350. 

I I 

For addjtional Removals and Details, 
see Roadway Plans, sheets 5 thru 16. 
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OLD U . S .80 - SALOME HWY. TO 309th AVE.  

MARICOPA COUNTY 
GENERAL NOTES I Rip Rap t o  extend minimum 

1. Construction--Uni form Standard Specification fo,? Public Works Construction 
by the Maricopa Association of  Governments, 1979 Edition, as amended 
by Maricopa County Highway Department, and revisions t o  date. 

2. Design--"Standard Specification for Highway Bridges" by AASHTa 
1983 Edition, revised to date. 

3. Loading Class-HS 20-44. Dead load includes allowance for 25 psf 
future wearing surface. 

4. Composite Design--Dead load carried as simple span; l i v e  load carried 
through continuous spans. Simple beam design for ultimate load. 

5. A11 concrete shall be M.A.G. Class "A* except for prestressed girders 
and bridge deck. Bridge deck shal l  be M. A. G. Class "AA *. 
Class "A: f 'c = 3000 psi; ClassuAA '. f 'c = 4000 psi .  

6. Reinforced concrete design as per Strength Design Method. 

7. Reinforcing steel shall conform t o  ASTM spec.A615, Grade 60, f y  = 60, 000 psi. 

\--Deck Drain 

0 Scale: I "=30 ' 

8. A l l  dimensions for reinforcing steel shal l  be center to  center of  
bars unless noted otherwise. Bending diagram dimensions shall be 
out t o  out. I 

9. A11 reinforcing bars shal l  have 2' clear cover unless noted otherwise. 

10. Chamfer a l l  exposed edges of  concrete 3/4' unless noted otherwise. 

11. A11 structural steel shall conform t o  ASTM A-36. A l l  exposed 
structural steel shal l  have one priare coat o f  red lead paint and two 
coats o f  alu@iEum paint. Paint shal l  conform t o  MAG specification 
790, unless noted otherwise. 

12. A11 welding for structural steel shal l  be i n  accordance with the 
American Melding Society, (AMSf Structural Welding Code AWS Dl-1-80. 

/3. DDri/led Caisson Loads: 
Pier DL 858 Kips 

TL /237 Kips 
Abutment DL 482 Kips 

TL 678 Kips 

§ta 65+58.,50- -. .................. - ...... - .. . . 
E l .  857.42 .. El .  859.37 ' .  

--..---.-..-.-- ......... 

--.---Structure 
Exca va t ion [Typj 

F = Fixed Bearing E l .  795.00 
SECTION ALONG CONSTR .% E = Expansion Bearing Typ. @ Abutments 

Scale: 1 '=30 ' 

Typ. @ Piers 

j . . . . . . . . . . . . . . . - .  .- .... 

P r o f i l e  Grade 
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e . .! , . 
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8 Type V I  AASHTO Girders @ 9-8"=67-8" i 5 2  ; 1 

....... . . . . . . . . . . . .  

TYPICAL SECTION 
Scale: 1'=6' 

APPROXIMATE QUANTITIES 
I 

TYPE V I  H.A.G. M.A,G. DRILLED CHAIN 
P.S. CONC. CLASS "AAn CLASS "A* CAISSON LINK 

"INF. 

ITEM GIRDERS CONC. CONC . 5-6" DIAH. FENCE 
STEEL 

Each C . Y .  C . Y .  Lbs. Lin.  Ft. Lin. Ft. 
Superstructure 32 1, 352 185,726 530 
Abutment No.1 I* 337 1843,089 197 
P i e r s  ~ 0 . 1 . 2  E 3 Ini. C97 373.986 600 

Abutment No.2 1 7 -  - 141-1 * 43.636 204 
Approach Slabs 111 1 17.870 
B a r r i e r s  6 Curb / 116 1 23,106 

TOTALS 32 1.352 I *  2,002 387,413 1.001 530 

Includes D r i l l e d  Caissons 

, - J 

I GENERAL PLAN & ELEVATION 
CLtJ;::Y STATE PROJECT NO. 

M A R I C G ~  k l  ~ir1:./ 68399 ( 24 1 4 0  1 '  
DESIGIJ 

ROYDEN ENGINEERING CO . 
3055 PHOENIX. W.INDIAN ARIZONA SCHOOL 85017 f iD.  4 :.- - \ 
TEL. 602 279-3541 .!ATE - 1 1/14/87 

i ! .  \ 850.79 



I H I MARICOPA COUNTY 

TYPICAL - DECK SECTION 
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Channel Improvement Plans for Scour Protection 
at U.S. 80 Highway Bridge 



COPA COUNTY 
DEPA TMENT OF TRANSPORTAT 

PLANS F O R  THE CONSTRUCTION OF 
SCOUR PROTECTION F O R  

3LD US 8 0  H I G H W A Y  BRIDGE - HASSAYAMPA RIVER 
PROJECT NO. 68934 

INDEX OF SHEETS 

1. .............. FACE SHEET 

2. ............. GENERAL PLAN 

3... .  ........... SECTIONS AND DETAILS 

4.. ............. LOG OF BORINGS 

5. PIPE PLAN AND PROFILE .............. 
6 .............. INLET HEADWALL DETAILS 

7. .......,...... TRASH RACK & PIPE INLET DETAILS 

V I C I N I T Y  MAP 
Not  t~ Scale 





1 
REGION 

SHEET lo& RECORO DRAWING F.H'W'A' STATE PROJECT NO. NO. SH 
Construction fi and 
E Bridge I 

9 AZ. 68934 3 
t 

i V a r  l e s  
55' .. t -  

C' - 
t - - ,  

I 
. . 

Ex i s t  i n g  R f p r a p  
t o  be Removed . 

So I I Cemenf 

% 'I E x p a n s f o n  Jo  i n t  

Ex 1st .  5 '  - 6 "  @ -. 
F i l  l e r ,  ASTM D- 1751 

Dr 1  I l e d  S h a f t  
B a c k f  11 I w f f  h 

a t  Cont r a c t o  

Ex 1 s t .  5'  - 6"  
br I l l ed  S h a f t s  

.. .-. . - 

SCALES l " = i O '  

" 

CONTROL DlAGRAM 
SPUR DIKE ( N *  T* S* 1 

- O M  T h i c k  Wef 
r o c e s s  Shot c r e t  e  
ndt?r Br ldge .  P l a c e  
x6 - W1.4 x W i . 4  So 1  I Cemen 

I n c h e s  abov 
f s h o t c r e t e  

E. CONTROL DIAGRAM I (AISUTMENT '"2 SIMILAR! 
SPUR D I K E  ( N .  TI S. J 



TEST PIT LOG Sheet I of I 
~ o b  Number 97-0130 
Project: Old U.S. 80 81 Hassayampa Test P i t  No.: HA-A  

River Rlg Type: Case 580 K Backhoe 
Date  Started: 8/20/97 Ground Elevation: 
Date completed: 8/20/97 Elev. Datum: None 
.-. + 
t 8 2 $ f  g? Legend o f  Symbols 
Y- Water Table 

3 2.5' Ring Standard Spl i t  Thin Well Encountered 
C 2 
0 - s m ~ a r n p ~ e  ~o @, m - u  l I l ~ ~ ~ ~ ~  sample NTube g Stabilized 
t 
0 Water Table 

$ 
a SOIL DESCRIPTION . . .  ., , . . 

..'I 
. .. ;.; ..": POORLY GRADED SAND (SP); some gravel; t race 
,. ..:'.. .. :: r .  

o f  cobbles; llght greylsh brown; loose t o  
I .<.,...'.' . . medlum dense: subangular t o  subrounded: 

... .::. . .,.. . nonplastlc; slightly damp. 
,.  . . . .  .. .. . . ., . ... .: 

2 :::;:.,.:;. .. , . . .. ,. .. , . ., . . , I.' .:. , 

* .:.:;>: 
' ::.. ., . .. . .. ..; ! .; . .. .:.: . ; :: 

4 -1: .... /': ';.'. . . .. 
' 2 '  '. ..; .: ,:: .. :, . ' ::::.;:: 
. . ;.; .:;. . . . . .  . ' . :.. .. . . .. . .:.; 

6 -': ::; .:;: .:. .: '. .. ,. .... . ., .. . .'.' .:. .. .:': 
7 -:. :. .::. ..:: ,'. ., . . ... . . ... .. .::: .: . .  , .. . 
8 -:,.::,',;; . . 1 Note: some increase in cobbles below 8 feet.  .; ' ;.,, 

.. . .:... . :; .. 
g -<:..;:.' ;.. ..;:: . . .. :.'. 

,,, .... . ., . . . . .. 
10 - ::.:;. <:. 

,' ::. (. .. . . .. . .;.; 
1.. . .. .;./ 

11 .:.:, .:... ..:: .' .. . .;.: Note: becomlng damp t o  moist, llght greyish 
:... brown and reddish brown below I 1  feet.  :.: .<:: . . . ' .  

12 -:: :/; :.. .. .. .... . 
, . '. :.:,. . 

. .  . 
' ..:'.. 

13 -::::;::: . ... . 
. I' ,. . .:... .. .. .. . . .. . .:.: , . 

14 .'"-"' -.iz 
Stopped excavatfng s t  14.0 feet .  

Groundwater encountered a t  14.0 feet .  

MAXlM TECHNOLOGIES, INC. 

~ o b  Number 97-0130 
TEST PIT LOG Sheet 1 of 1 

Project: Old U.S. 80 m Hassayampa Test P l t  NO.:HA-C 
Rlver Rlg Type: Case 580 K Backhoe 

Date Started: 8/20/97 Ground Elevation: 
Date Completed: 8/20/97 Elev. Datum: None 

F ;z g t g =  .: Legend of Symbols Water Table 
Z 2 L S  h.5 i? Standard Split Thln Wall ~ncountered 

O %$ + 6J?%cE'g fflspoon Sample .Tube S = -  - Q  Stablllzed - 
t m 
0 

+ 
f\. g 3  5 0 i 8 6  Water Table 

i g o cn_o E p- 
W 

% - 
O h  m 3 o r  SOIL DESCRIPTION 

SANDY .CLAY (CL); brown; sllghtly damp: 
predom'lnantly f lne gralned sand; medlum 
piastlcii-yz s t i f f  t o  very s t i f f  consistency. r 

: .., 
.;:, ::.., POORLY GRADED SAND (SP); some gravel: t race 

.. . :>.:.,.:; o f  cobbles; llght greylsh brown: loose t o  
: . ,... . ..": ... medlum dense; subangular t o  subrounded: 
.. . .. . 
.. .. .'; . .,..: .. nonplastlc; slightly. damp t o  damp. 

3 - '::{,'.;:;: .. . . . .,:: ... , .. ' .:.. 
:; . . , 
:':,':. .: 
.'..',.' ':.':. . :,. . I:'. .. .. . . ; .: 

5 -;.:,<:::.i. 
... . ._ .:.. 
, .', .;'., 
:,;: .. 

6 .::,;'.'..' ... ..':: Note: increase In cobbles below 6 feet. 
.:..:.. :.:: ., ._ ..... . . 

7 -,::....::: . . 
., ..:. ., ;: ,. .. ... :,. . . .; .. .:,: 

8 -,'.':..::. .,.;;, .": . .. .;. ,..: ..;:; 
I . .. .. 

9 -:. ::. :,, -.:. . - : .  . .  . v 
Stopped excavatlng a t  9.5 feet .  

Groundwater encountered a t  9.5 feet .  

MAXIM TECHNOLOGIES, INC. 

ob Number 97-0130 
yest p i t  NO.: HA-B 

nonplastlc; sllghtly damp t o  damp. 

MAXIM TECHNOLOGIES. INC, 

LEGEND 
COARSE-GRAINED SOlL 1.I---- Soil Classification --D- FINE-GRAINED SOIL 

bore than 50% larger than 200 sieve size 

ISYMBOL ILETT-RI DESCRIPTION 1 MAJOR DIVISIONS 1 
More than 50% smaller than 200 sieve size 

SYMBOL LETTER DESCRIPTION MAJOR DIVISIONS 

I I lnorganlc slits, rock 
flour, and flne sandy o r  
clayey sllts o f  low t o  / ML medlumplastlclty SILTS AND 

1 CLAYS 

GRAIN SIZES ' I 
1 U.S. Standard Serles Sleves Cleal' $quare Sieve Openlngs I 

Silts and clays 
distinquished Sand 1 Gravel Cobbles Bou lders  
on basis o f  

c l t v  Fine I Medium I Coarse I Fine Coarse 
MOISTURE CONDITION . 

D r y  Sl ight ly Damp Damp Moist Very MOIST Wet (Saturated) 
(Plastic L im l t f  (Llqild l i m i t )  

Sampler blow counts and 2.0" O.D. bullnose penetration resistance shown 
on logs are blows per f o o t  using 140 lb, hdmmer with 30" free-fall 

unless otherwise noteb. 

LIMlTATlONS 
The data DreSented on the t es t  borlna loos r e ~ r e s e n t  sudsurf ace condltlons only a t  the - - 
speclf tc locatlons and a t  the tlmes deslgnafed.' Thyse date may not represent cindltlons 
a t  other locatlons and/or times. Contacts between soil s t r a ta  may be gradual ra the r  
than abrupt. These data were compiled prlmarly fort deslgn purposes and should not  be 
construed as p a r t  of the plans governlng constructton or ae)lnlng construction 
techniques. Bldders are fully responsible f o r  interdretatlbns o r  cahcluslons they draw 
from the t e s t  boring logs. 

ProJect No. 68934 
MAXlM TECHNOLOGIES, INC. I 

NOTES:: 

l n fo rma t ion  conta ined on Foundation Data Sheets is  made availlable t o  
p rospec t i ve  b idders f o r  in format ion purposes only and i s  n o t  t o  be 
considered a p a r t  o f  t h e  c o n t r a c t  documents. 

In format ion i s  developed as accurate ly  as possible by t h e  methods 
uti l ized. However, t h e  coun ty  accep ts  no responsibi l i ty  f o r  any 
condi t ions encountered which may be a t  var iance f r o m  in fo rma t ion  
conta ined herein. 

The absence o f  a ground wate r  indicat ion does n o t  c o n s t i t u t e  a 
r e p r e s e n t a t i o n  t h a t  t h e  ground wa te r  wi l l  n o t  be p r e s e n t  during 
cons t ruc t ion .  Ground wa te r  is ind icated here in  only when found 
dur ing t h e  foundat ion invest igat ion and r e p r e s e n t s  t h a t  condi t ion 
only on  t h e  d a t e  o f  t h e  invest igat ion. 

Classif icat ion o f  mater ia ls i s  in accordance w i t h  AASHTO "Manual on 
Foundation Inves t iga t ions"  and is based upon f ie ld  inspect ion and is 
n o t  t o  be cons t rued  t o  imply mechan'rcal analysis. 
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Murray A Johnson Family Trusf 
401-28-ZB, 10A & 10C 

NOTE: 
Stations & Offsets for Pipe 
Construction are along Pipe 
Control Line (PCL), Except 
as Otherwise Noted. 



Exist Grade --, 

2t ic1 -++--#4 
Typ U.N.O. 

SECTION A-A (TYP.) 
Scale: 1" =It-0" 

F'H'WaA. 
REGION 

9 

NOTES: 

1. Chamfer all exposed corners 3/4 " . 
2, All concrete shall be MAG Class "A".  

Notet For Trash Rack #5 Spaced as Shown (18 Total) 
Details, See Sht 7 

18" Riprap (D,=6") 

FRONT VIEW 
scaler 1/21 =I -0" 

S T A T E  

AZ. 

RECORD DRAWING PROJECT NO. 

68934 
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6 7 



EYE BOLT DETAIL 
NTS 

Lock Type Washer 
& %'' Nut 

DESIGN RIPRAP GRADATION TABLE 

TYPICAL EXCAVATION DETAIL 
NTS 

I PERCENT Dso CLASS, INCHES 
PASSING SIZE 6 t\ 

12 / l 



Union Pacific Railroad Bridge As-Builts 
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1-10 Bridges (Eastbound & Westbound) As-Builts 
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Memorandum WEST Consultants, Inc. 

DATE: August 5,2005 

TO: Catherine W. Regester, P.E., Flood Control District of Maricopa County 

FROM: Leo Kreymborg, P.E. & Iftekhar Ahmed, Ph.D., P.E., WEST Consultants, Inc. 

RE: Response to Catherine W. Regester's June 27 comments on Draft Hydraulics 
Report, Revised Proposed Cross Sections, Bank Stations, and Hydraulic 
Baseline Submittal of June 16 and July 22 for Lower Hassayampa WCMP 

CC: Ted Lehman, P.E., John Fuller, P.E., Hari Sundararaghavan, Ph.D., P.E., 
JE Fuller Hydrology & Geomorphology, Inc. 
Dennis Richards, P.E., D.WRE, WEST Consultants, Inc. 

File 

Thank you for your July 27 comments on our Draft Hydraulics Report, Proposed Cross 
Sections. Bank Stations. and Hydraulic Baseline submittal of June 16 and June 22 for 
Lower Hassayampa WCMP. our responses are given below following your boldfaced 
comments. 

1. I a m  still not clear how the heights of the blocked obstructions atthe pits 
were s e t  How does the channel slope of 0.005 figure into the calculation? 
Please include a more detailed write-up on page 14 of the Hydraulics Report, 
in the paragraph discussing the blocked obstructions. I think this is a minor 
point and don't foresee any change in the water surface elevations. I would 
just like to have this clarified in the repok 

This issue was further investigated. It was noted that per the ADWR State Standard 
Attachment 9-02 (ADWR, 2002) titled "Floodplain Hydraulic Modeling," when off- 
channel pits are expected to store water but not actively convey flow downstream, 
which is the case in this study, the pits should be modeled as ineffective flow areas in 
HEGRAS. Therefore, the blocked obstructions have been taken out of the final 
HEGRAS model, and replaced by ineffective flow areas. The State Standard does 
not mention how the ineffective flow area elevations should be set. The 
predominant overbank elevation was used for this purpose. In order to set this 
elevation, the adjacent overbank ground elevations to the right and/or left of the pits 
were listed in Excel spreadsheet. The average of the adjacent ground elevations was 
taken as the predominant elevation, and used in HEGRAS to set the ineffective flow 
area elevations. The channel slope did not play any role in determining the 
ineffective flow area elevations. The Excel spreadsheet is included on the CD with 
cross section ID at pit locations, and overbank station-elevation data adjacent to the 
pits. 
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WEST Consultants, Znc. 
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2. In Table 3-2, Bridge Data, I think it would be helpful to include one more 
column for the date of the design or as-built plans. 

An additional column in Table 3-2 showing the As-Built dates has been added. The 
dates are in m ~ n t h / ~ e a r  format per the As-Bdts. 

3. The report says that as-built or design plans were used for modeling the 
bridges. Didn't we get survey data at the bridges? Please provide the plans or 
survey data so that the bridge modeling may be verified. 

A PDF version of the survey notes is included on the CD. Also included with the 
report are the hard copies of Bridge As-Builts, and MCDOT channel improvement 
Design Plans for the U.S. 80 Highway Bridge. 

4. In Table 3-5 on page 23 of the Hydraulics Report, there is a significant 
change in the channel 'n' value between the Cella Barr and WEST studies 

D 

(composited 'n' value) for sections 0.35 to 1.58.. Is it likely that there has been 
a significant growth in vegetation in this area since the Cella Barr study? I 
would like to& to explain this difference, if possible, and include it in- the 
report. 

Significant growth in vegetation was noted along the main channel banks in the 
vicinity of the Old U.S. 80 Highway Bridge based on field observation, and 
comparison of 2003 Mr. Sid format color aerial photos and photos appearing in 
Thomsen and Hjalmarson (1991). The Cell Barr (1988) model Manning's n values in 
this reach represent desert brush along the main channel (e.g., Figure 17-E on page 
64 of the Thomsen and Hjalmarson report). The 2003 aerial photo (Figure 1) show 
tall trees and dense vegetation in the vicinity of the Old U.S. 80 Highway Bridge. 
Dense vegetation follows along the Main channel down to the Gila-Lower 
Hassayamapa Confluence. Manning's n values as high as 0.2 and 0.15 were used at 
the Gila River, and at locations upstream of the confluence where dense vegetation 
was noted. 

5 .  Please revise the paragraph in the Hydraulics Report relating to the spill over 
the US 80 bridge embankment to reflect the latest modeling results. If there 
is flow over the embankment perhaps we should consider using this flow as 
the starting discharge for the Right Bank reach. 

The hydraulic model was revised showing no spill over the U.S. 80 Bridge. The 
hydraulics report has been updated accordingly. 
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Flood Control District 

a of Maricopa County 

Date: July 27,2005 

To: John Hathaway, PPM 

From: Catherine W. Regester, Engineering Division 

Subject: Lower IHassayampa W W  
Draft H)thulio Repat 
Revised Proposed Cross Sections, Bank Stations, and Hydraulic Baseline 
Submittal of June 16 and July 22,2005 

I have completed my review of the subject submittal and have the following questions/comments for 
the consultant: 

1. I am still not clear how the heights of the blocked obsuuctions at the pits were set. How does 
the channel slope of 0.005 figure into the calculation? Please include a more detailed write-up 
on page 14 of the H y d i i  Rqwn, in the paragraph discussing the blocked obstructions. I 
think this is a minor point and don't foresee any change in the water surface elevations. I 
would just like to have this clarified in the report. 

2. In Table 3-2, Bridge Data, I think it would be helpful to include one more column for the date 
of the design or as-built plans. 

3. The report says that as-built or design plans were used for modeling the bridges. Didn't we get 
surrey data at the bridges? Please provide the plans or survey data so that the bridge modeling 
may be verified. 

4. In Table 3-5 on page 23 of the Hy~5~dia Repo~t, there is a significant change in the channel 'n' 
value between the Cella Barr and WEST studies (composited 'n' value) for sections 0.35 to 1.58. 
Is it likely that there has been a significant growth in vegetation in this area since the Cella Barr 
study? I would like to try to explain this difference, if possible, and include it in the report. 

5. Please revise the paragraph in the HyhauliO Repat relating to the spill over the US 80 bridge 
embankment to reflect the latest modelug results. If there is flow over the embankment 
perhaps we should consider using this flow as the starting dischatge for the Right Bank reach. 

cc: Bing Zhao 
Jon Fuller 
Ted Lehman 

a Leo Kreymborg 
Michael Duncan 
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Memorandum WEST Consultants, Inc. 

DATE: June 15,2005 

TO: Catherine W. Regester, P.E., Flood Control District of Maricopa County 

PROM: Leo Kreymborg, P.E. & Iftekhar Ahmed, Ph.D., P.E., WEST Consultants, Inc. 

RE: Response to Catherine W. Regester's June 2 comments on Selection of 
Manning's Roughness Coefficient, HEC-RAS Proposed Cross Sections, Bank 
Stations, and Hydraulic Baseline submittal of May 18 for Lower Hassayampa 
WCMP 

CC: Ted Lehman, P.E., John Fuller, P.E., Hari Sundararaghavan, Ph.D., P.E., 
JE Fuller Hydrology & Geomorphology, Inc. 
Dennis Richards, P.E., D.WRE, WEST Consultants, Inc. 

File 

Thank you for your June 2 comments on our draft Selection of Manning's Roughness 
Coefficient, HEC-RAS Proposed Cross Sections, Bank Stations, and Hydraulic Baseline 
submittal of May 18 for Lower Hassayampa WCMP. We have revised the hydraulic 
model for the lower Hassayampa River based on your comments, and our meeting of 
June 8. Our responses are given below following your boldfaced comments. 

1. From x-sec 25.70 to the upstream limit of the study, the channel bank stations 
have been moved from the previous submittal from, essentially, the east side 
of the floodplain to the west side of the floodplain. It is explained that the 
west side appears to have the deeperchannel section and more area for 
conveyance ofthe 100-yrflows. I agree thatthis is whatthe cross sections 
indicate. However, in looking a t  the topogmphy and aerial photos of the 
upstream area, it appears to me that the tendency of the river would be to 
direct the majority of flows toward the east bank. Additionally, the lower 'n' 
value areas (0.028) are found on the east side of the channel. ('n' = 0.035 in 
the area currently identified as channel.) I'm wondering if the west side is 
looking like the largerconveyance area due to the cross section orientation. 

We agree, and have moved the hydraulic baseline (the thalweg or 10,000 line) close 
to the east bank in this upstream study reach to capture the natural course of the 
river main channel along the sandy (low Manning's n) bottom 

2. The majority of the model does not break the 'n' values a t  the channel bank 
stations. I have seen in previous versions of HECRAS where having a break, 
even if the 'n' value does not change, can make a difference in the 
calculations. Does this impact any of the calculations in this study. 
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WEST Consultants, Znc. 
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We ran a test where we introduced break in Manniig's n at bank stations for a few 
selected cross sections. We did not see any change in the water surface elevations 
compared with no break conditions. The calculation in HEGRAS is not impacted 
in this study for not having nvalue breaks at the channel bank stations. 

3. At cmss section 24.87, the 'n' values are not consistent with the upstream and 
downstream cmss sections. 

This has been fixed in the current model. 

4. From x-sec 22.78 to 23.35, the main channel stationing includes what appears 
to be a small channel which may cany drainage fmm some of the east side 
tributaries. The small channel is identified as the thalweg and 10,000 station; 
and, is located within a 0.035 'n' value area. I am questioning whetherthis 
small channel and the 0.035 'n' value area between it and the sandy bottom 
channel should have been included in the HEGRAS main channel stationing. 

We have moved the hydraulic baseline (the thalweg or the 10,000 line) closer to the 
right bank in this reach to maintain main channel definition. The left bank stations 
(23.54 through 22.69) have been moved in, and the right bank stations (23.07 
through 22.03) have been moved out to maintain consistency. 

5. Fmm x-sec 22.21 to 23.45, the main channel stationing is shown on the east 
side of floodplain. Fmm the HEGRAS cmss sections. I am wondering if the 
cmss section orientation in this area is the reason that it appears that the 
channel flows should be shown in the in the 0.028 and east side, smaller, 0.025 
'n' value area rather than that on the west side. Additionally, the original 
submittal showed an 0.035 'n' value "island" area. However, the area seems 
to have changed to an 0.025 and 0.028 'n' value. Is this correct? 

The Manning's nvalue of 0.035 reponed in the original submittal was in error. We 
have re-oriented cross sections 22.31 through 22.97 to capture the sandy portions of 
the channel within the left and right bank stations on either side of the island. In the 
original submittal we had used HEGGeoRAS to pick up Manning's nvalues from 
polygons developed in ArcViewGIS. However, in case of very small gaps between 
polygons, HEGGeoRAS can record erroneous Manning's nvalues, which is what we 
suspect to have happened in the original submittal. We have developed scripts to 
resolve this problem outside HEGGeoRAS, and correct Manning's nvalues have 
been incorporated in the current hydraulic model. 

6. X-Sec 19.19 to 19.66: Please check the right bank stationlocations. 

We noted that the right bankstations at cross section numbers 19.09 and 19.00 were 
misaligned with those upstream and downstream The right bank stations for these 
two cross sections have been moved out to preserve a gradual change in main 
channel definition. 
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WEST Consultants, Inc. 
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7. X-Sec 18.71 to 18.81: Please check the left and right bank station locations. 
They do not appear to be consistent with the upstream and downstream cross 
sections. 

The left bankstations at cross section numbers 18.62,18.71, and 18.81 have been 
moved out to capture the sandy portion to the east of the island in this area. 
Consistency is maintained with bank stations upstream and downstream 

8. X-Sec 16.16 and 17.20: There is an abtuptchange in the mainchannel 
definition between these two sections and the adjoining downstream section. 

At cross sections upstream of cross section 17.01, the left bankstations have been 
moved in to maintain main channel definition down to cross section number 16.16. 
The right bank stations at 16.44 and 16.35 have been moved out while the right bank 
stations at 15.87,15.78, and 15.68 have been moved in to maintain main channel 
definition downstream. 

9. X-Sec 11.62 to 12.75: The left channel definition changes in this reach. 

The left bankstations at cross sections 12.75 through 11.33 have been moved out to 
represent proper left channel definition in the vicinity of the pits. 

10. X-Sec 7.37 to 8.03: Appears that left channel banks may need to move in 
somewhat 

Per our June 8 telephone conversation with you, we have left the bank stations as is 
in this reach of the river. 

11. Document how heights of blocked obstructions were determined. 

The blocked obstmctions at the pits upstream of Interstate- 10 were used to 
represent dead storage. It was assumed that water will spill over once the pits are 
filled with water. Therefore, the most efficient way to define the blocked 
obstruction height was to confer to the channel slope between the cross sections 
upstream and downstream of the pit locations. A uniform slope of 0.005 was used to 
define the blocked obstruction heights. The elevations have been revised versus the 
last submittal. 

12. Is there a spreadsheet with the composite 'n' value calculations? 

We have used method described in Chow (1959) to composite the Manning's n 
values. We have generated a log text fie showing results of calculations. The sample 
below shows the wetted perimeters for water sub-areas at cross section number 
14.27, and the corresponding base Manning's nvalues. The "Logcomp.txt" file is 
included on the CD for this submittal. The formula used is given in the Manning's n 
report. 
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"Rivel-1 Reach=l, Sec=14.27 Left Bank=9215.500000, RightBank=10143.160000: 
From station 9215.500000 to 10143.160000, wetted perimeters and n-values are 
Perimeter: 89.838180 , n-value=0.035000, p/n=2566.805156 
Perimeter: 236.102849 , n-value=0.025000, p/n=9444.113959 
Perimeter: 403.446306 , n-value=0.028000, p/n=14408.796659 
Perimeter: 196.428451 , n-value=0.025000, p/n=7857.138059 
Perimeter: 4.632953 , n-value=0.035000, p/n=132.370098 
Sum of p/n: 34409.223930 
Total perimeter: 930.448741 
Comaosite n = Total perimeter / (Sum of pln) = 0.027041" 

13. For the right overbank lateral weir, a t  riverstation 1.55, the elevation of the 
weir a t  section 1.49 is given as 826.66. At river station 1.45, the elevation of the 
weir is given as 826.04. From the cross section plot, it  appears that 826.04 is 
correct. Please check. 

This was an e m r  and has been fixed. 

14. Please provide justification for the selection of the weir coefticient (C) in  the 
lateral weir calculations. Generally, the District uses Hager's Equation. I can 
supply an Excel spreadsheet for calculating C using Hager's Equation, if 
requested. 

We developed a spreadsheet to compute side weir discharge coefficients based on 
I-Iager's (1987) method reponed by Davis &Holey (1988). I-hger (1987) derived an 
analytical function which can be used to convert a discharge coefficient for a normal 
weir transverse to the diction of flow in the main channel into a discharge 
coefficient for the same weir used as a side weir. Our calculations suggest an average 
weir discharge coefficient of 2.0 along the bermed reaches upstream (left o v e r b d  
and downstream (left and right overbanli) of the old U.S. 80 Highway Bridge. The 
spreadsheet is included on the a. 

15. The 'n' value report discusses a HEC-6T analysis. I believe this should be 
HE G- 6. 

Yes, it should be HE G6 for this project. We have corrected this and the Manning's 
n repon is included on the a. 

Additional Changes to the model not addressed in the comments: 

Additional changes discussed below were made to the model to capture flows in the 
sandy areas and maintain consistency in main channel definition. If vou vrefer the . . 
previous definition in some reaches of the river, please advise. 
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1. The 3-mile reach starting at cross section 24.30 up to the upstream model boundary is 
heavily braided. As mentioned in the response to Comment number 1 above, the 
hydraulic baseline was relocated close to the east (left) bank to capture the natural course 
of the channel from cross section 25.81 to the upstream model boundary. To capture the 
significant flow in the local inflow channel that enters the model boundary in the 
northwest (channel right), the bank stations were widened in this reach. The main 
channel definition was maintained downstream of the CAP canal, between cross sections 
and 25.24 and 24.20, by moving the left bank stations out. The sandy portion at either 
side of the island downstream of the CAP canal has been captured. 

2. Cross sections 26.29,26.19, and 26.10 were re-cut as the originals appeared crooked 
with the new hydraulic baseline (these were not discussed in your comments or the June 
8 meeting). The revised cross sections were doglegged in the sandy portion of the 
channel. 

3. As mentioned in response to comment number 5 above, we have re-oriented cross 
sections 22.31 through 22.97 to capture the sandy portions of the channel within the left and 
right bank stations on either side of the island in this reach. Upstream of 22.97 the main 
channel narrows within the sandy poaion. Here, the left bank stations were moved in to 
capture the sandy poaions and maintain contraction and expansion in the upstream and 
downstream, respectively. 

4. Upstream of the Interstate-10 Bridges, the main channel bank stations have been 
widened up to the pit locations to capture flow east of the sandy bottom. A flow split 
occurs at 14.08 (with visible island in the channel) and continues downstream with 
significant flow in the channel close to the east bank. In order to maintain main channel 
definition, bank stations were adjusted down to the Interstate-1 0 Bridge. 
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Flood Control District 
of Maricopa County 

Date: June 2,2005 

To: John Hathaway, PPM 

From: Catherine W. Regester, Engineering Division 

Subject: Lower Hassayampa W W  
Draft S- $Man&@ R+s G+mt 
Proposed Cross Sections, Bank Stations, and Hydraulic Baseline 
Submittal of May 18,2005 

I have completed my review of the subject submittal and have the following questions/comments 
for discussion: 

1. From x-sec 25.70 to the upstream limit of the study, the channel bank stations have been 
moved from the previous submittal from, essentially, the east side of the floodplain to the 
west side of the floodplain. It is explained that the west side appears to have the deeper 
channel section and more area for conveyance of the 100-yr flows. I agree that this is what 
the cross sections indicate. However, in looking at the topography and aerial photos of the 
upstream area, it appears to me that the tendency of the river would be to direct the majority 
of flows toward the east bank Additionally, the lower 'n' value areas (0.028) are found on 
the east side of the channel. ('n' = 0.035 in the area currently identified as channel.) I'm 
wondering if the west side is looking like the larger conveyance area due to the cross section 
orientation. 

2. The majority of the model does not break the 'n' values at the channel bank stations. I have 
seen in previous versions of HEGRAS where having a break, even if the 'n' value does not 
change, can make a difference in the calculations. Does this impact any of the calculations in 
this study. 

3. At cross section 24.87, the 'n' values are not consistent with the upstream and downstream 
cross sections. 

4. From x-sec 22.78 to 23.35, the main channel stationing includes what appears to be a small 
channel which may carry drainage from some of the east side tributaries. The small channel 
is identified as the thalweg and 10,000 station; and, is located within a 0.035 'n' value area. I 
am questioning whether this small channel and the 0.035 'n' value area between it and the 
sandy bottom channel should have been included in the HEGRAS main channel stationing. 

2801 West Durango Street Phoenix, Arizona 85009 Phone: 602-506-1501 Fax: 602-506-4601 



5. From x-sec 22.21 to 23.45, the main channel stationing is shown on the east side of 
floodplain. From the HEGRAS cross sections. I am wondering if the cross section 
orientation in this area is the reason that it appears that the channel flows should be shown 
in the in the 0.028 and east side, smaller, 0.025 'n' value area rather than that on the west 
side. Additionally, the original submittal showed an 0.035 'n' value "island" area. However, 
the area seems to have changed to an 0.025 and 0.028 'n' value. Is this correct? 

6. X-Sec 19.19 to 19.66: Please checkthe right bankstation locations. 

7. X-Sec 18.71 to 18.81: Please checkthe left and right bankstation locations. Theydo not 
appear to be consistent with the upstream and downstream cross sections. 

8. X-Sec 16.16 and 17.20: There is an abrupt change in the main channel definition between 
these two sections and the adjoining downstream section. 

9. X-Sec 11.62 to 12.75: The left channel definition changes in this reach. 

10. X-Sec 7.37 to 8.03: Appears that left channel banks may need to move in somewhat. 

11. Document how heights of blocked obstructions were determined. 

12. Is there a spreadsheet with the composite 'n' value calculations? 

13. For the right overbanklateral weir, at river station 1.55, the elevation of the weir at section 
1.49 is given as 826.66. At river station 1.45, the elevation of the weir is given as 826.04. 
Fromthe cross section plot, it appears that 826.04 is correct. Please check 

14. Please provide justification for the selection of the weir coefficient (C) in the lateral weir 
calculations. Generally, the District uses Hager's Equation. I can supply an Excel 
spreadsheet for calculating C using Hager's Equation, if requested. 

15. The 'n' value report discusses a HEG6Tanalysis. I believe this should be HEG6. 

cc: Bing Zhao 
Jon Fuller 
Ted Lehman 
Leo Kreymborg 



Memorandum WEST Consultants, Inc. 

DATE: May 18,2005 

TO: Ted Lehman, P.E. & Hari Sundararaghavan, Ph.D., P.E., JE Fuller 

FROM: Leo Kreyrnborg, P.E. & Iftekhar Ahmed, Ph.D., P.E., WEST 

RE: Response to JE Fuller comments on the draft hydraulic model for LHWCMP 

CC: File 

Thank you for your May 2 comments on the draft HEC-RAS hydraulic model for 
LHWCMP. We have revised the draft hydraulic model for the lower Hassayampa River 
based on your comments. Our responses are given below following your boldfaced 
comments. 

1) Flow optimization does not converge. Is there a way to achieve convergence? 
If not, can we estimate the amount of error resulting from the failure to 
converge? 

We have recently discussed this as part of the changes summarized in the May 11, 
2005 memo sent to Cathy Regester, P.E. of the Flood Control District of 
Maricopa County. 

2) River mile station numbers must be set based on the distance along the 
centerline. It appears the FIS model numbers are used even though the 
cross-section cutlines are not the same. As I recall we decided go with this 
approach to make comparison to the effective FIS model easier, correct? 

Correct. 

3) XS 27.610,27.43,8.03 -Block obstruction must be used rather than the 
ineffective flow in the left side. 

The left sides of XS 27.610,27.43,8.03 have been trimmed to avoid improper use 
of ineffective flow areas. 

4) XS 23.350 -The cutline must be extended to the right to contain the flow 

The cutline has been extended to the right to contain flow. 

5) XS 13.610,13.510 -Block obstruction must be used to block the gravel pits. 
Presently, the pits convey flow. 

Blocked obstkction has been added at XS 13.51. 



Menlo to Ted Lelmtan, P.E. & Hari Sundararagltavan, Ph.D., P.E. 
WEST Consultants, Inc. 
May 16,2005 

6) XS 11.09 - Should the bridges be modeled as 1 bridge? Would this be better 
from hydraulics point of view? 

It makes little difference hydraulically. We have kept the bridges separate for this 
review. 

7) XS 23.07,27.78 -Right bank station may be moved a little to the right side. 

Bank stations have been adjusted for the 3 reaches. The changes accommodate 
your suggestions where hydraulically possible. 

8) XS 4.82,24.30 -Bank Stations may need to moved to widen main channel 

Bank stations have been adjusted for the 3 reaches. The changes accommodate 
your suggestions where hydraulically possible. 

9) Reaches 2 and 3 - The distance between the bank stations are probably too 
large. Adjust the bank stations to match regime width. 

Bank stations in reaches 2 and 3 were moved out to the cross-section limits since 
"banks" have no real meaning in this area. 

1O)XS 26.1,26.0,25.9,23.73,23.63,23.45,21.93 21.65,17.39,16.44, 16.35,14.83, 
11.62,7.28 and 3.25 - Bank station located near thalwegs may be moved to a 
higher elevation - preferably match the height at the other side. 

Bank stations have been adjusted for the 3 reaches. The changes accommodate 
your suggestions where hydraulically possible. 

11) Ineffective areas from XS 24.87 to 26.38 -Are these needed? 

The ineffective areas were taken out. 

12) XS 18.71 - Flow widens rapidly from XS 18.81 in the left side of the XS. I t  is 
necessary to adjust ineffective areas 

The ineffective areas have been adjusted. 

13) XS 6.99 -Ineffective area location at the left side may be adjusted so that it 
is consistent with the upstream and downstream cross-sections. 

The ineffective areas have been adjusted. 
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14) Left Ineffective Area location seen on top of aerials jumps abruptly between 
XS 0.59 to 0.63. The ineffective areas need to be moved to get a more 
gradual transition. 

The transition has been smoothed out somewhat. 

15) Ineffective flow area may be needed on the right side near XS 23.15 to 23.54 

Ineffective flow area has been added on the right side of XS 23.35. Additional 
ineffective flow areas were not necessary since there exists no physical 
obstruction or tributary flows. 

16) Ineffective flow area may be needed on the right side near XS 16.91 to 17.1 

Additional ineffective flow areas were not necessary since there exists no physical 
obstruction or tributary flows. 

17) Ineffective flow area may be needed on the right side near XS 14.55 to 15.02 

The ineffective areas have been adjusted. 

18) Use Block obstructions rather than ineffective areas to block gravel pit 
between XS 12.37 to 12.85. 

Blocked obstructions were used. 

19) Value of manning's n seems high at XS 0.82 to 1.39 in the main channel. 
Check if it is alright. 

You may be looking at the composited-n model. In the non-composited-n model, 
there are very high n-values (0.15) adjacent to the channel due to "Extremely 
Dense Vegetation" in those areas. When the sandy channel was not visible from 
the aerial photograph due to the vegetation, this 0.15 n-value region goes right 
across the thalweg. In the composited n-value model, the 0.15 n-value areas raise 
the composited n-value significantly. 

20) Only 1 cfs is specified at XS 2.57 in Reach 3 and 3.97 in Reach 2 -Is this 
reasonable? Isn't there a flow split? 

Because the flow from these reaches is due to spillover from the main channel, 
the upstream cross-section in each reach is expected to have no flow, and 
essentially be in a backwater condition. A very low cfs was specified to prevent 
HEC-RAS from crashing. 
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21) There are big jumps in effective manning's n and top width values in Reach 
2 between XS 1.07 to 1.11. Check the manning's n values and ineffective 
limits in these cross-sections. 

This is due to the inadequacy of a 1-dimensional model for this reach. There is 
some discussion of this the 11 May memo to Cathy Regester. 

22) Reach 2; XS 3.910 -Critical depth is located at thalwegs? Why is it like this? 

The critical depth is low because of the 1 cfs specified at this cross-section; HEC- 
RAS is calculating the critical depth for 1 cfs. 

23) Reach 3; XS 2.57 - Thalweg is not located between the bank stations. The 
bank stations may be moved to avoid this. 

Bank stations have been updated. 

24)XS 26.95 -The bank stations may be moved so that there is flow consistency 
in the left overbank in this region. 

Bank stations have been adjusted for the 3 reaches. The changes accommodate 
your suggestions where hydraulically possible. 

25) XS 20.8 and 23.07 -The left bank station may be moved a little to the left. 

Bank stations have been adjusted for the 3 reaches. The changes accommodate 
your suggestions where hydraulically possible. 

26) XS 20.32,19.66 and 18.9 - The left bank station may be moved a little to the 
right. 

Bank stations have been adjusted for the 3 reaches. The changes accommodate 
your suggestions where hydraulically possible. 

27) Ineffective areas are needed upstream of XS 15.97. 

Ineffective areas have been added. 

28) The left ineffective area may be moved to the right at XS 11.09. 

Ineffective areas have been adjusted, 

29) XS 27.04 and 27.89. It appears that the main channel is on the right side of 
the cross-section rather than the left. The bank stations and the centerline 
may be moved to the right. 



Mento to Ted Zehman, P.E. & Hari Sundararaghavan, Ph.D., P.E. 
WEST Consultants, Inc. 
May 16,2005 

We have relocated the thalweg. Bank stations have been adjusted for the 3 
reaches. The changes accommodate your suggestions where hydraulically 
possible. The relevant changes were summarized in the May 11,2005 memo sent 
to Cathy Regester, P.E. of the Flood Control District of Maricopa County. 

30)XS 21.74 - The right bank station may be moved to the Left. 

Bank stations have been adjusted for the 3 reaches. The changes accommodate 
your suggestions where hydraulically possible. 

31) Ineffective areas may be added at the right of XS 6.71 and 15.4. 

Ineffective flow areas have been added and adjusted. 

32) The ineffective area may be moved to the right a t  XS 12.85. 

Blocked obstruction was introduced at this pit location. 

33) The ineffective area may be moved to the Left at XS 9.74. 

Ineffective flow areas have been adjusted to represent gradual contraction and 
expansion. 

34) A more gradual transition of the ineffective area is needed between XS 2.78 
and 3.06. Ineffective area needs to be added at XS 3.06. 

Ineffective flow areas have been added and adjusted. 

35) XS 22.31 to XS 22.85 -The centerline may need to be shifted to left as most 
of the flow is on the left side. 

This has been corrected by adjusting bank stations and thalweg location. 

36) Lateral weir a t  locations 0.95 to 2.55 at the left overbank should flow into the 
right overbank of Reach 2. Presently, it is flowing into the left overbank. 

When this change is made in HEC-RAS, the change does not save with the 
geometry file. In any case, the side into which the flow goes has no real meaning 
in a 1-D model. 

37) In some cross-sections the weir height is below the ground elevation. Is it 
needed to make the weir elevation a tiny bit higher than the adjacent ground 
elevation? 



Memo to Ted Lehman, P.E. & Hari Sundararaghavan, Ph.D., P.E. 
WEST Consultants, Inc. 
May 16,2005 

The weir heights are now set to be the highest elevation on the left (or right) side 
of the upstream and downstream bounding cross-sections. Re-cutting the cross- 
sections from the new TIN had the effect of raising the weir heights slightly. 

38) At some cross-sections, the weir does not extend entirely between cross- 
sections. Is it better to a tiny weir on top of the ground elevation for the part 
without weir? 

The small errors were corrected so weirs extend entirely between cross-sections. 

39) Smaller event flows may be added based on scope of work. 

No response required. 

40) The selection of bank station locations is frequently curious. We need to 
discuss the criteria we want to use for selection of bank station locations. 
Look at  the LB stations a t  RM 26.85 - 26.38 and bank stations for RM 26.19 
- 25.43,24.2 - 20.0, and 18.81-18.14 for examples of places where we have 
questions. 

Bank stations have been adjusted for the 3 reaches. The changes accommodate 
your suggestions where hydraulically possible. 

41) The use of the thalweg as defined presents some unexpected juxtapositions 
when looking through the profile data, such as bank stations at the thalweg 
elevation, etc. We will need to have good clear explanations in the report to 
avoid criticism of some of these apparent "problems". 

The thalweg was chosen in the conventional manner and has been revised. The 
relevant changes were summarized in the May 11,2005 memo sent to Cathy 
Regester, P.E. of the Flood Control District of Maricopa County. 

42) There is a big rise in the WSE for a reach upstream of Old US 80. Why is 
this? 

I assume you mean from cross-section 2.78 to 2.72. If you overlay cross-sections 
2.72 and the next downstream section, 2.66, onto each other you can see that 2.66 
is considerably lower and is also wider than 2.72, although it is only 338 feet 
downstream. In the latest model (May 17) model, the critical depth at 2.66 is 
about 4.5 feet lower than at 2.72. The sudden droplexpansion accounts for the 
flow going critical at 2.72 (HEC-RAS reports no valid subcritical solution). Up at 
2.78, meanwhile, the profile is returning to a subcritical profile, thus the sudden 
rise in water surface elevation. From the perspective of floodplain inundation 
upstream of the bridge, it may be advisable to add another cross section between 
2.78 and 2.72. 



Memo to Ted Lehman, P.E. & HariSundarauaghavan, Ph.D., P.E. 
WEST Consultants, Inc. 
May 16,2005 

43)Again, are we sure the bridge data for Old US 80 reflect the most recent 
modifications (i.e. late this past fall)? 

Yes, the bridge data was verified against As-Builts and recent scour retrofit 
design plans obtained from the Maricopa County Department of Transportation. 

44) The ineffective flow elevations seem a little too high at Old US 80. If flow can 
go over the roadway into the ROB, at  some lesser depth it would seem like 
the area would begin to flow effectively. Comparison with the upstream 
WSE at  2.660 and the high weir elevation at  2.65 DIS show the WSE 0.8 ft 
above the weir. Should this flow be effective? (about 560 cfs if effective) 

We have recut the bounding cross-sections upstream and downstream so they 
capture the top of the road on the right overbank. Also, we have removed the 
ineffective flow areas on the right side to allow flow over the embankment. HEC- 
RAS now reports about 280 cfs over the right embankment at the 100-year event. 
Note that this goes into reach 1 downstream, when it really should go into reach 3. 
However, it is probably better to allow the conveyance and put the flow back in 
the channel rather than disallow it with an ineffective flow area. 

45) Why are there n values for some segments carried out to 6 significant digits? 
(e.g. RM 9.17) 

These values are composited. The uncomposited version of the model does not 
have them. 

46) Where do the channel low n values come from for RM 1.72? Similarly, a t  
RM 1.58, the bare dirt road surely has a low n-value, but does the entire 
reach represented by this cross section? Probably not. 

The n-values at this cross-section were modified to be representative of the reach 
and not the exact roughness at the road crossing. 

47) The model reports a negative weir flow at RM 3.6. Is this possible? 

Yes, reverse flow from either reach 2 or 3 into the main channel is possible. 

48) The cross section orientation in the Reach 2 model seems unnecessarily 
complex. Consider realignment of these sections. 

These were realigned for May 11,2005 submittal. 

49) What are the rational for the "half weirs" in some of the lateral structures? 
(e.g. RM 3.0) 



Memo to Ted Lehman, P.E. & HariSundararaghavan, Ph.D., P.E. 
WEST Consultants, Inc. 
May 16,2005 

The original submittal had small differences in some cases between the lateral 
weir lengths and the overbank reach lengths. However, the weirs now extend 
completely between cross sections. 

Additional Changes to the model not addressed in the comments: 

1. The lateral structures at 1.54 and 1.63 were modified to account for the road 
crossing. 

2. A "notch" was put in the lateral structure at 3.40 to account for a drainage 
channel which flows into the Hassayampa, essentially causing a break in the 
left levee. This notch results in 3,000 - 5,000 more cfs in the left overbank. 
The ineffective flow areas were modified to take into account the modified 
floodplain. The hydraulic baseline was shifted slightly as well. 



To: Cathy Regester, Flood Control District of Maricopa County 
Cc: Ted Lehman, JE Fuller Hydrology & Geomorphology 
From: Leo Kreymborg 
Re: Lower Hassayampa HEC-RAS model 
Date: May 1 1,2005 

Cathy, 

Here is, for your review: 

(1) The HEC-RAS model for the Lower Hassayampa, cut from the latest 
topography. Two versions of the model are included: g44 has the original n- 
values, and g45 has n-values composited at certain sections. 

(2) A plot of the cross-sections, the 100-year floodplain (automatically generated 
from HEC-GeoRAS; has not been cleaned up for stray polygons, etc), the 
bank stations, and the ineffective flow limits at each cross section. 

(3) The Manning n-value report. 

Notes: 

(1) I recut the sections based on the breakline and mass point topography (I had 
used contours and masspoints for old datasets). The most significant impact 
this had is that it tended to make the tops of the berms higher, by about 0.5 
foot to 1 foot I would estimate on average. It turns out this makes a difference 
retaining water in the channel-more is retained now versus the previous 
model. This shows that the model is sensitive to the heights of the berms and 
how they are modeled. 

(2) I recut the cross-sections that you commented on in your 2004 review of the 
preliminary model, and changed some others as well. 

(3) I asked you last year if we should use the thalweg line or the centroid between 
the channel banks to determine the hydraulic baseline. You indicated that yon 
preferred the centroid. After careful consideration, I decided to revert to the 
traditional approach which is to use the thalweg. There were two reasons for 
this (a) the centroid depends on the bank stations, and every time I moved the 
bank stations, the centroid moved. If JE Fuller subsequently moves that bank 
stations, then the centroid will again be in the wrong place, @) I figured that if 
this model was ever to be used as the basis of an FIS, it would be better to 
have the thalweg as the baseline, per FCD guidelines. Using the thalweg 
means of course that the baseline and the cross-sections are not as 
perpendicular. Both Ted Lehman and yourself expressed a desire that there 
shouldn't be tons of doglegs in the sections, so I tended to avoid them. 

(4) Determination of the baseline was tricky in some cases, due the very braided 
nature of the stream. Often there are multiple candidates for the thalweg, and 



these can parallel each other for a mile or more. Sometimes one is lower, 
sometimes the other. Also, the thalweg may not actually be in the sandy (low 
n-value portion) of the channel in every case, although it is most of the time it 
is. Notably, at the upstream limit of the model, the thalweg line doesn't go 
through the sandy I smoother part of the channel. I originally had the thalweg 
on left side of the channel (my previous submittal), but Ted Lehman noticed 
that the channel is really deeper on the right, and also the region on the right is 
larger and would carry more flow in the 100-year event, so I moved it. I also 
did not follow every hook and turn of the thalweg, I thought this would make 
it too sinuous and lead to unrealistically long reach lengths, so sometimes I cut 
comers where the thalweg is moving side to side a lot. We can change this to 
follow the exact thalweg if you wish. 

(5) The overall length of our baseline from 0.35 to 27.61 (lSt and last common 
sections) is 142,190 feet versus 143,950 in the Cella-Barr model, about 1,760 
feet shorter in the new model, or about 1.2% shorter. 

(6) I have not overlaid the original cross-sections on these plots; do you want the 
plots to have the cross-sections overlaid? 

(7) Manning n values in the channel were composited outside of HEC-RAS 
where HEC-RAS was trying to composite the original values. This is 
discussed in the Manning n value report. We composited the Manning n in 
the channel for numerous cross sections, the sections are easily recognized 
because they have the n-value to 5 or 6 decimal places. 

(8) The plan file that you should review uses the composited n-value geometry 
(p24 and g48) in locations where the HEC-RAS composited the n-values from 
the original geometry (g47). 

(9) Some cross-sections report "cannot balance the energy equation." The 
majority of these cross-sections also report that there is no subcritical solution; 
examination of these sections by interpolation, etc. shows that indeed the flow 
should be supercritical at these sections (the run was subcritical), or 
alternately there is some subcritical/supercritical transition very near the 
section. Four cross-sections report "cannot balance" without reporting that 
there is no subcritical solution: 5.76, 8.03 24.96 and 25.06; Examination of 
these cross-sections also shows that the results there are either very near 
critical depth or at critical depth regardless of what is done nearby (e.g 
additional or interpolated cross-sections). even when HEC-RAS is able to - , , 

balance the energy equation. Supercritical/subcritical transitions or critical 
depth results sometimes crop up near these cross-sections regardless of how 
many cross-sections are cut. 

(10) The overflow into the overbanks in the last few miles of the reach, where 
there are berms in place, are handled using lateral weirs. The overbanks are 



then handled as separate reaches. Because of the lateral weirs, an iterative 
solution is required, and HEC-RAS complains that it does not converge, even 
after 30 or 60 iterations. However, the 60-iteration solution water surfaces 
have the same elevations (within 0.01 feet) as the 30-iteration solution at 
every cross section, also the discharges are within 1 cfs, so I think it's close 
enough to convergence. 

(1 1) I still need to modify the lateral weirs in a couple of places where they are 
more open that what is shown the model (a road crossing across the main 
channel which lowers the tops of the berms by 2 feet or so, and a place on the 
left bank upstream of the US80 where there is an opening in the berm for a 
drainage ditch). However, I wanted to get what I had to you without further 
delay. 

(12) The downstream boundary condition for the reaches are based on the 10-year 
flood run using the Dames & Moore Gila River model. 

(13) The most upstream cross-sections of the overbank reaches (reach 2 on the left 
and reach 3 on the right) each start with 1 cfs. The reasons I didn't put any 
additional flow into these sections is that this flow gets added to the total 
discharge, and both the total flow and the optimization would be wrong if I 
put anything significant in there; in addition any hard-coded discharge would 
only work for a particular incoming discharge upstream and I wanted it to 
work for a range of discharges. Therefore I need to start with some discharge 
that was very low. I could, however, put a couple of dummy sections 
upstream of these sections. That will have almost impact on the floodplains, 
since those upstream sections are in a backwater condition in the current 
model; it might provide a little more conveyance in that 1" cross-section in 
each of the overbanks, thus draining the main channel a little sooner. 

(14) The situation in the left overbank cannot really be modeled well using a 1- 
dimensional model, because the flow direction cannot be easily determined. 
If you look at the floodplain map, you see a large gap in the floodplain at 
about river mile 1.0. What is happening is that some of the farm fields are 
quite a bit higher than the others, you can see this on the contours. The 
placement I have of ineffective flow areas is probably quite consvervative i.e. 
flow would be effective in more regions, and it would not necessarily flow 
perpendicular to the sections in many places). 

(15) The downstream few cross-sections on the left bank do not currently contain 
the floodplain. I will extend them; this will not affect the hydraulics as that 
area is ineffective flow. 



a To: Cathy Regester, Flood Control District of Maricopa County 
Cc: Ted Lehman, JE Fuller Hydrology & Geomorphology 
From: Leo Kreymborg 
Re: Lower Hassayampa HEC-RAS model 
Date: April 19,2005 

Cathy, 

Here is, for your review: 

(1) The HEC-RAS model for the Lower Hassayampa, cut from the latest 
topography. Two versions of the model are included: g24 has the original n- 
values, and g26 has n-values composited at certain sections. 

(2) A plot of the cross-sections, the 100-year floodplain (automatically generated 
from HEC-GeoRAS; has not been cleaned up for stray polygons, etc), the 
bank stations, and the ineffective flow limits at each cross section. 

(3) The Manning n-value report. 

Notes: 

(1) We recut the cross-sections that you commented on in your 2004 review of 
the preliminary model, and changed some others as well. 

(2) I asked you last year if we should use the thalweg line or the centroid between 
the channel banks to determine the hydraulic baseline. You indicated that you 
preferred the centroid. After careful consideration, I decided to revert to the 
traditional approach which is to use the thalweg. There were two reasons for 
this (a) the centroid depends on the bank stations, and every time I moved the 
bank stations, the centroid moved. If JE Fuller subsequently moves that bank 
stations, then the centroid will again be in the wrong place, (b) I figured that if 
this model was ever to be used as the basis of an FIS, it would be better to 
have the thalweg as the baseline, per FCD guidelines. Using the thalweg 
means of course that the baseline and the cross-sections are not as 
perpendicular; the cross-sections are cut with our best guess to over 
perpendicularity. Both Ted Lehman and yourself expressed a desire that there 
shouldn't be tons of doglegs in the sections, so I tended to avoid them. The 
overall length of our baseline from 0.35 to 27.61 (1'' and last common 
sections) is 143,444 feet versus 143,950 in the Cella-Barr model, 506 feet 
apart, which quite close. The location of the baseline is often very different 
but the overall length is close. 

(3) I have not overlaid the original cross-sections on these plots; do yon want the 
plots to have the cross-sections overlaid? 



The most downstream cross-section of the left overbank reach (Reach 2) runs 
out of topography at the left limit; this is an ineffective flow area anyway. I 
think all the other cross-sections in the model contain the 100-year flood. 

(5) Manning n values in the channel were composited outside of HEC-RAS 
where HEC-RAS was trying to composite the original values. This is 
discussed in the Manning n value report. We composited the Manning n in 
the channel for the following cross sections, this list is not included in the 
Manning n-value report: 



(6) The ground profile beneath the US-80 bridge needs to be changed a little (at 
cross-sections 2.66 and 2.64). However, the change is a couple of feet higher 
than the flood elevation so it won't affect the flood profile. We modified this 
section to account for changes MCDOT has made under the bridge, but an 
overflow area also needs to be added. 










