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APPENDIX J

Cross Sections, Seepage and Stability Profiles, Gradient Contours
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Station 172+53.59 - Slope Stability Results using SLOPEW.
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Station 208+61.92 — Slope Stability Results using SLOPEW.
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Fill: Givi1 2.8 0.25
Fill: GC1 1.12 0.25
Fill: SC1 2.8 0.25
Mative: CL/SCA 1.12 0.25
Bedrock 0.028 1

Cross-Section Material Types & Phreatic Surface

Steady State

Fill:SCA1

-~ Fill:GC1

Fill:SC1
gl Fill:GC1

Fill:2GM1

Total Head Contours and Exit Gradient (steady state)

CAD FILE: L:\2009\Projects\93212\Figures\

Images: J8.JPG

The information included on this graphic representation has been compiled from a variety of
sources and is subject to change without notice. Kleinfelder makes no representations or
warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the use of
such information. This document is not intended for use as a land survey product nor is it
designed or intended as a construction design document. The use or misuse of the information
contained on this graphic representation is at the sole risk of the party using or misusing the
information.

ATTACHED XREFS:

ATTACHED IMAGES:
TEMPE, AZ

APPENDIX

PROJECT NO. 93212
/'\ STATION 253+73.79
DRAWN: 6/19/2009 Cross-Section

KLEINFELDER s —su J8

CHECKED BY: Ruby Wash Diversion Levee
Bright People. Right Solutions. STA. 163+80 to 381+30
N FILE NAME: . 163480 1o
www.kleinfelder.com J8.dwg Inslow, Arizona




PLOTTED: 08 Jul 2009, 4:40pm, MRuiz

LAYOUT: Layout1

Material Properties

CAD FILE: L:\2009\Projects\93212\Figures\

Images: J9.JPG

ATTACHED XREFS:

ATTACHED IMAGES:
TEMPE, AZ

¥ T T — 1 =T Tasal Ooma Py [
‘ fr ey o e :
=== | cohesion | | cohesion | cohesion | i
=R s IDSsT) psT) wpsy
LF i 2 -
Fill: GM1 125132 400 100 600 | 17
Fill: GCA1 125132 400 100 600 | 16
Fill: SCA 120128 200 50 300 | 15
CLSCH 105120 0 0 |
Bedrock 135/140 0 0 I
Case lI: Steady State Seepage
‘ e
FillLGC o
‘ . }511
1.483
&
?[2111
Case lll: Rapid Draw Down(Simple Total Stress Method)
L
Fill:SC1
4 Fil:GC1
SCICL1
' i e
T e S e e e ]
The information included on this graphic representation has been compiled from a variety of
sources and is subject to change without notice. Kleinfelder makes no representations or
warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the use of
such information. This document is not intended for use as a land survey product nor is it
designed or intended as a construction design document. The use or misuse of the information
;c;g:‘r;zzncn this graphic representation is at the sole risk of the party using or misusing the
PROJECT NO. 93212 APPENDIX
STATION 253+73.79
L I L CD;:E\CI;V:EZYBY S Ruby Wash Diversion Levee J 9
Bright People. Right Solutions. — STA. 163+80 to 381+30
N FILE NAME: Winslow. Ar
www kleinfelder.com J9.dwg Inslow, Arizona




PLOTTED: 24 Jun 2009, 3:08pm, MRuiz

LAYOUT: Layout1

CAD FILE: L:\2009\Projects\93212\Figures\

Images: ruby wash cross sections - final_Page_1.jpg

ATTACHED XREFS:

ATTACHED IMAGES:
TEMPE, AZ

drained
X (pe) [k (ft/day) [MATERIAL 7 ¢
125 0 CL1 FILL 281|250
125 1.12 GC1 FILL 321|400
125 2.8 GM1 FILL 341400
VERTICAL 120 | 0.028 | CL2 NAT 2850
1" =10 140 0.028 BDRK 40|10
4980 4980
0| |©O|
| ||
| ||
63,4969
4970 4970
80,4967 g <]
64,4967
1960.82 100-YR. LEVEL | 215,4960,5
4960 © 4960
0,4958.5 144,4956
CL2
0,4952 == 120,4952 215,4952
4950 67,4949 4950
BEDROCK
4940 4940
STA. 358+64.50
0 100 STA. 358+64.50 5
HORIZONTAL CROSS SECTION
1" = 40
The information included on this graphic representation has been compiled from a variety of
sources and is subject to change without notice. Kleinfelder makes no representations or
warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the use of
such information. This document is not intended for use as a land survey product nor is it
designed or intended as a construction design document. The use or misuse of the information
contained on this graphic representation is at the sole risk of the party using or misusing the
information.
PROJECT NO. APPENDIX
/'\ STATION 358+64.50
DRAWN: Cross-Section

KLEINFELDER

\ \ﬁ/ Bright People. Right Solutions. | CHECKED BY:

FILE NAME:
www.kleinfelder.com

J10-PROF358.dwg

Ruby Wash Diversion Levee
STA. 163+80 to 381.30
Winslow, Arizona

J10




PLOTTED: 08 Jul 2009, 4:38pm, MRuiz

LAYOUT: Layout1

CAD FILE: L:\2009\Projects\93212\Figures\

Images: J11.JPG

tion 358+64.50 —Seepage Anaiysis using SEEPW.

Material Properties

— e e e TR e e T
e '__Ey:{;t;daﬁ- 7 KvertiKhor
Fill: CL1 0.028 0.25
Fill: GCA1 1.12 0.25
| Fill: GM1 2.8 0.25
Mative: CL2 0.028 0.25
Bedrock 0.028 1

Cross-Section Material Types & Phreatic Surface

Steady State

FILL: CL1
. FILL: GC1

FILL: GM1 FILL: GM1
N

MNATIVE: CL2

Transient (20 day inundation)
Not Performed — Phreatic Surface at steady state does not saturate levee

embankment.

Total Head Contours and Exit Gradient (steady state)

//Uﬁ i=ﬂ.ﬁ2

The information included on this graphic representation has been compiled from a variety of
sources and is subject to change without notice. Kleinfelder makes no representations or
warranties, express or implied, as to accuracy, completeness, timeliness, or rights to the use of
such information. This document is not intended for use as a land survey product nor is it
designed or intended as a construction design document. The use or misuse of the information
contained on this graphic representation is at the sole risk of the party using or misusing the
information.

ATTACHED XREFS:

ATTACHED IMAGES:
TEMPE, AZ

PROJECT NO. 93212 APPENDIX
STATION 358+64.50
DRAWN: 6/19/2009 Cross-Section
L I L Z:EZV:EZYBY = Ruby Wash Diversion Levee J 1 1
Bright People. Right Solutions. . STA. 163+80 to 381+30
N FILE NAME: . 163180 o
www.kleinfelder.com J11.dwg Inslow, Arizona




PLOTTED: 08 Jul 2009, 4:35pm, MRuiz

LAYOUT: Layout1

CAD FILE: L:\2009\Projects\93212\Figures\

Images: J12.JPG

Station 358+64.50 — Slope Stability Results using SLOPEW.
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STA 253+73.79 - Slope Stability results using UTEXAS.
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STA 253+73.79 - Slope Stability results using UTEXAS.
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APPENDIX K

Kleinfelder Levee Inspection Memorandum Letter






» Condition 3 - The rated item is serious enough that it may not function properly
during the next flood event.

Specific inspection locations are presented in Appendix A and each inspection location
is detailed with text and photographs in Appendix B.

Levee Inspections
Field Methods

The levee inspections were performed from March 31 to April 4, 2008. The levee
alignments were inspected by field crews traversing along their entire lengths.
Deficiencies or items needing attention were noted in field notebooks and
documented with a digital camera. Each deficiency or items of concern were also
surveyed by a professional surveyor with the use of a land base global positioning
satellite system during the inspection. Guidance for the identification of deficient
items was provided from a review of reference materials cited below.

Specific inspection locations were divided into two data sets: one data set for the
Ruby Wash Diversion Levee and one set for Ruby Wash Diversion Training Levee
are included in Appendix B with text and photographs and are depicted on the Ruby
Wash Diversion Levee Map which is included in Appendix A at the end of this report

Ruby Wash Diversion Levee

The most commonly observed deficiencies on the Ruby Wash Diversion Levee
were issues of deferred maintenance and encroachment. The inspection
designations for these items were too numerous to list. Please see Appendix B
for detailed descriptions of inspection designations.

Inspection details are summarized below:

* Numerous animal burrows were observed on the access roads and slopes
which have been enlarged and deepened by water intrusion during storm
events (Appendix B).

e Numerous areas of erosional rills and gullies were observed which have
altered the original line and grade of the levee (Appendix B).

e Zones of established trees and shrubs were observed within the levee
easement. See inspection designations RD9, RD26, RD41, RD53, RD75,
RD86, RD88, RD91, and RD98.
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Areas of ATV and livestock access tracks were observed up the landside
slopes. In general, these areas have not begun to erode extensively.
However, some established ATV track-ways have completely covered riprap
with fine-grained material. See inspection designations RD11, RD16, RD22,
RD29, RD49, RD50, RD53 - RD56, RD62, RD63, RD69, RD72, RD78, RD84,
RD85, RD115, RD127, RD128, RD130, RD133, and RD136.

Fences, which were observed to cross the levee, were documented during
our inspection. However, we were unable to determine if these
encroachments have been previously approved. See inspection designations
RD1, RD23, RD80, RD85 and RD97.

Debris accumulations and unauthorized dumping were observed at
inspection designations RD3, RD6, RD13, RD29, RD30, RD47, RD55, RD71,
RD76, RD90, RD94, RD95 and RD104.

A utility pole was observed within land side slope at inspection point RD87.
We were unable to determine if this encroachment has been previously
authorized.

Inspection point RD98 — Riverside culvert inlet was observed with heavy
vegetation growth.

Inspection point RD99 — Landside culvert outlet pipe has eroded its base
causing the last section of pipe to become separated.

Ruby Wash Diversion Training Levee

The most commonly observed deficient items were issues of deferred
maintenance. Inspection item details are summarized below:

Numerous animal burrows were observed on the access road and slopes.
See inspection designations T11 through T13 and T25.

Numerous areas of erosional rills were observed which have altered the
original line and grade of the levee. Please see Appendix B for details.

Significant slope erosion was observed at inspection point T6.

Established large trees and shrubs were observed within the levee easement
at inspection designations T1 and T10 through T23.

Areas of ATV access tracks were observed traversing the waterside and
landside levee slopes. In some areas the riprap has either been covered with
finer material or removed completely. See inspection designations T2, T8,
T10, and T24.
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Conclusion

Based on our review of the referenced documents and the observations in the field
inspection, the conditional appraisal of this levee is Condition 2. If the items noted
above were corrected, the levee would warrant a condition rating of 1. However, if some
of these items are left unattended and not fixed, they could potentially cause levee
failures in the future.

Limitations

The levee inspections contained in this memorandum are based on our field
observations and our experience with similar projects and conditions. As stated in the
original scope of work, other items of work are necessary to have these levees certified.

Our field inspections did not identify major deficiencies within the levees. However,
additional investigations are necessary to determine if these systems meet all of the
requirements for certification. Without additional work, Kleinfelder cannot establish or
determine if these levees will function as intended and this report should not imply that
the levee systems will function as designed.

Kleinfelder has prepared this report for the exclusive use of Woodson Engineering and
Surveying, Inc. and the City of Winslow, Arizona. The report was prepared in
accordance with the generally accepted standards of practice for geotechnical
engineering as exist in the area at the time of our investigation. No warranty is
expressed or implied.

This report may be used only by the Owner, and only for the purposes stated, within a
reasonable time from its issuance. Land use, site conditions (both on- and off-site) or
other factors may change over time, so that additional investigation or revision of our
recommendations may be required with the passage of time. It is the Owners
responsibility to see that all parties to the project including the designer, contractor and
subcontractors, are made aware of this report in its entirety. The use of information
contained in this report for bidding purposes shall be at the Contractor’s option and risk.
Any party other than the Client who wishes to use this report must notify Kleinfelder of
such intended use. Based on that intended use of the report, Kleinfelder may require
that additional work be performed and that an updated report be issued.
Noncompliance with these requirements by the Client or anyone else will release
Kleinfelder from any liability resulting from the use of this report by an unauthorized

party.
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We appreciate this opportunity to serve you, and we look forward to working with you
again. Please contact us if you have any questions or require more information
regarding this letter.

Sincerely,

Marc N Moncilovich, R.G. =17
Geotechnical Project Manager

MNM:BEB:mak

References
Appendices — Appendix A- Levee Map and Levee Inspection Designation Locations
Appendix B- Levee Inspection Designation Details
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References: 1) ‘“Little Colorado River Basin, Arizona and New Mexico, Winslow,
Arizona and Vicinity, Winslow Flood Control Project’, Index to
Constructed Drawings and General Plan of Improvements. U.S. Army
Engineer District, Los Angeles, Corps of Engineers; dated March
1969.

2) “Operation and Maintenance Manual for Ruby Wash Diversion Levee
Flood Control Project’, Winslow, Arizona, U.S. Army Corps of
Engineers, Los Angles District, dated November 1981.

3) “Levee Owner's Manual for Non-Federal Flood Control Works, The
Rehabilitation and Inspection Program”, Public Law 84-99, U.S. Army
Corps of Engineers, dated March 2006.
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Ruby Wash Diversion Levee
Winslow, Arizona
Inspection Date: 4/2/08 — 4/3/08
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Ruby Wash Diversion Levee A il

O ENERREE
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

RD1
RD2 L
. /‘.f;

X: 554046.10 2 o -
RD3 Y: 1457777.19

X: 554034.70 R T
Ab4 Y: 1457739.49 o AEE ¢ )

5. ..é o
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1 H KLEINFELDER
Ruby Was_h DlverSIc_)n Levee s
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs
End riprap zone. No Photograph

X: 553950.5
RD6 Y: 1457500.12
X: 5653931.21 vt
RD7 Y: 1457567.94 - ' ;-'-_;: - ,;.“’ N
o
5 g,
- S
X: 553931.63
RD8 Y: 1457534.71
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Ruby Wash Diversion Levee KLEINFELDEFR

Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

X: 653874.1

RD9 'l 1457301.87

X: 553819.11
RD10 145728266
g
X: 553826.87
RD1T . 1457255.50
93212\TEMPO0SL0O10 Page 3 of 37
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Ruby Wash Diversion Levee KLEINFELDER

. - \\j Bright People. Right Solutions.
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs

RD13
RD14
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Designation Coordinates
X: 553773.36
RD15 ! 457006.90
X: 553759.89
RD16 ' 457204.54
X: 553686.89
RD17  \!1457105.63
X: 553651.88
RD18  !1457071.18
93212\TEMPQ9L010

Ruby Wash Diversion Levee
Winslow, Arizona

N

KLEINFELDER

\-/ Bright People. Right Solutions.

Ins ection Date: 4/2/08 — 4/3/08

Copyright 2009 Kleinfelder

Description

Animal burrow
along crest.

Rutting along
crest, for a 200
foot long zone.

End of tree zone
RD14-RD17.

Non-uniform
riprap size.
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona
Ins - ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs
RD19
RD20 R N
=3 -
. N ¥ . w3
RD21 - ‘ :
»;‘ :»!@ ~.. s B
X: 553344.75
RD22 v 1456890.46
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Ruby Wash Diversion Levee KLEINFELDER

s : \-/ Bright People. Right Solutions.
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs
RD23
RD24 o - ol
R, v
g \
- t ey T‘\i
RD25
RD26
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Designation Coordinates

RD27

RD28

RD29

93212\TEMPO09L010
Copyright 2009 Kleinfelder

Description

Outlet culvert
irrigation canal
flowing from
waterside to
landside. Scour
may be
undermining
outlet structure.
Vegetation and
sediment in outlet
structure.
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Ruby Wash Diversion Levee KLEINFELDER

. N \-/ Bright People. Right Solutions.
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs
RD30
RD31
RD32 X: 552915.47

Y: 1456716.37

RD33
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Ruby Wash Diversion Levee e

KLEINFELDER
. ) \\/—/ Bright People. Right Solutions.
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs
RD34
RD35 R
: o
RD36 oy
A
.?\’
RD37 e TR
. e "'r;-g:ix
93212\ TEMPQ9L010
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona =TT
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs
RD38
RD39
RD40
2,
RD41 X: 552368.01

Y: 1456711.56
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Ruby Wash Diversion Levee KLEINFELDER

; ) \// Bright People. Right Solutions.
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

RD42

RD43 B L

«.,, ;h." ‘é,

RD44

RD45
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RD47

RD48

RD49

RD50
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Ruby Wash Diversion Levee
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Winslow, Arizona
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona =TT
Ins ection Date: 4/2/08 — 4/3/08
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Ruby Wash Diversion Levee KLEINFELDER

: ) \\_/ Bright People. Right Solutions
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08
RD54
RD55 .
.-‘%“ ‘

RD56 No Photograph
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Ruby Wash Diversion Levee KLEINFELDER

. ) v Bright People. Right Solutions
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs

RD57

el A
RD58 End of rill zone. O E o
RD59

’ -z v A g 102

M-V £7
RD60 S
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Ruby Wash Diversion Levee \Kf’N,’ZELDER
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs
Rills crest to toe
X: 549991.03 ) ’
Y: 1457358 77 waterside 1 foot No Photograph
deep.
RD62
No Photograph
RD64
" .
RD65 )
-\‘A ‘Q“ 3
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona N
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs
s
RD66
~ f‘?\h : : g,
s - e ‘\ s
. ;r;{'; .
CIE AR =
P &
e et
T
RD67 % .
ST
RD68
N 3
i .2
. e
FE yline »;4- T
RD69 ATV access.
e ;
-
i’.
e .
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Ruby Wash Diversion Levee KLEINFELDER

. ) \/ Bright People. Right Solutions.
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs
gt
e
RD70 o
4 s
[
RD71
RD72
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona N
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs
X: 547702.40 s s
RD73 V. 1457727.26 < T
RD74 X: 547605.13

Y: 1457789.07

X: 547460.01
RD75 V! 1457830.26
X: 546374.77
RD76  y.1458044.22
B
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona N
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

RD77

RD78 ATV access land . .

side.
Fence crossing
RD79 Levee.
RDSO Fence crossing
levee.
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona N
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs
Start of levee
RD81 after channel.
RD82 .
S
7
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona N
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

RD83

. Lot -
R ' N ~ &
PN . x- .
3. M ki .'-f.‘ -
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Ruby Wash Diversion Levee
Winslow, Arizona

N

KLEINFELDER

\-/ Bright People. Right Solutions.

Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates

RD87

RD88

RD89

93212\TEMPQ9L010
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Description Photographs
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona ST
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

RD90

RD91

RD92

RD93
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Ruby Wash Diversion Levee KLEINFELDER

. ) \/ Bright People. Right Solutions.
Winslow, Arizona
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs
RD94
RD95
RD96 -
! Ny 4 ‘\v
RD97 Fence crossing i} S~
levee. ~ T .
:‘ gtx - -~
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona ~
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs

RD98

RD99

RD100
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona =TT
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

RD101

L
e

RD102

RD103

RD104
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RUby Wash Diversion Levee KLEINFELDER
Winslow, Arizona ~
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs

RD105

RD106

No Photograph

RD108
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Ruby Wash Diversion Levee KLEINFELDER
Winslow, Arizona =
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

RD109

18:19

RD111

RD112
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RUby Wash Diversion Levee KLEINFELDER
Winslow, Arizona ~
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

RD113

RD114 No Photograph

RD115
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RUby Wash Diversion Levee KLEINFELDER

Winslow, Arizona ~
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs
X
RD116
RD117 R
T
CA
¢ BB 1
RD118
RD119
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Ruby Wash Diversion Levee KLEINFELDER
. . N
Winslow, Arizona N~
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs
RD121 -
X s
—
RD122 » {’:“; |
R
{‘— :, “'_:_f;.“‘% ,‘}‘ -
e -’/~
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona ~
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs
RD124
No Photograph
RD127
RD128 o Tl
.p;". I ;;,
) - - E
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona N
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

No Photograph

RD131

RD132
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Ruby Wash Diversion Levee KLEINFELDER
Winslow, Arizona N—
Ins ection Date: 4/2/08 — 4/3/08
Designation Coordinates Description Photographs

RD133

RD134

RD135

RD136
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Ruby Wash Diversion Levee KLEINFELDER

Winslow, Arizona N T
Ins ection Date: 4/2/08 — 4/3/08

Designation Coordinates Description Photographs

RD 137
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