PEN 1 & PEN 2
Phase 3 Analyses

* Flood Levels Analyzed:
— USACE Authorized Floods (RIP Conditions)

— Reverse Analysis to Check Max Flood Height
Tolerable

* Levee Seepage & Stablility (Cornforth)
* Freeboard and Wave Runup (WEST)




. FEMA 100 YEAR (31.5FT))
. USACE AUTHORIZED (34.9 FT.)
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LEGEND

. MEETS OR EXCEEDS USACE STABILITY AND
HYDRAULIC GRADIENT RECOMMENDATIONS

DOES NOT MEET USACE STABILITY. AND/OR
HYDRAULIC GRADIENT RECOMMENDATIONS
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LEGEND

. "~ MEETS OR EXCEEDS USACE STABILITY,AND
HYDRAULIC GRADIENT, RECOMMENDATIONS

DOES NOT MEET USACE STABILITANDIOR
HYDRAULIC GRADIENT RECOMMENDATIONS |

~ CROSS CTION §J§ED FOR ANALYSES
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Railroad Mixed sand and silt with fimber remnants SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
Embankment 1 EET) YES

2 2.3 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Fill Saoft, shightly clayey to clayey SILT

Fill Loose, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D.0"

Foundation Soft, clayey SILT (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

Foundation Loose, silty SAND (Aluvium)

CRC-SC-011
PROJECTED CRC-sC-018
&1 FT SE PROJECTED
FLOODWALL 4T FT W
ELEV. 35 FT.

100-YEAR FLOOD LEVEL: 31.7 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 4+96
(LEVEE REACH 1-1)

—-80

L= " CORNFORTH 100 YEAR JAN 2015
50 L CONSULTANTS FLOOD LEVEL e —

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 1 LEVEE ASSESSMENT

31050 Lavalaecde08 2440 Nay | Miin 503 432-1200 Fax 503-an2. 1528 PORTLAND, OREGON ra. 1-1




Railroad Mixed sand and silt with fimber remnants SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
Embankment 1 281 YES

2 245 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Fill Saoft, shightly clayey to clayey SILT

Fill Loose, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D.0"

Foundation Soft, clayey SILT (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

Foundation Loose, silty SAND (Aluvium)

MOTE: NO REVERSE ANALYSIS PERFORMED DUE TO
FLOODWALL OWVERTOPPING.

CRC-SC-011

PROJECTED CRC-sC-018
&1 FT SE PROJECTED

FLOODWALL 4T FT W
ELEV. 35 FT.

USACE AUTHORIZED FLOOD LEVEL: 35.0 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 4+96
(LEVEE REACH 1-1)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
L L L OMHSULTAMTS FLOOD LEVEL —PRCI.I.22-1!

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 1 LEVEE ASSESSMENT

231Poot Loveluec-s498-500 A1 s | Main 503 4121100 Fax 502-asz. 1928 PORTLAND, OREGON rz. 1-2




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED F§ | MEETS REQUIRED F5*
1 1.83 YES
2 283 YES
Fill Saoft, slightly clayey to clayey SILT
= antly ey vey 3 209 YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Loose, silty SAMD fo sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE = 0.0°
Foundation Soft, clayey SILT (Alluvium)

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

n iy SAND sl
Foundation Loose, silty SAND (Aluvium) EM 1110-2-1813

CRC-MD-001
CRC-MD-D02 FROJECTED
PROJECTED 138 FTSE P1-CC-3

120 FT W LEVEE ELEV. 37.2 FT.

B8y

100-YEAR FLOOD LEVEL: 316 FT.

ELEVATION IN FEET (MAVD &8}
ELEVATION IN FEET (NAVD

GEOLOGIC/ANALYSIS SECTION - STA. 11456
(LEVEE REACH 1-2)

—-30

L~ CORNFORTH 100 YEAR AN 20E
an FoCONSULTANTS FLOOD LEVEL FROJ. 2313

10250 5. G burg Focad, Suite 111
SCALE N FEET Porthad, Orgoa 7788 PENINSULA 1 LEVEE ASSESSMENT

5
I Piod LivalSec-11458 4540 Mey | Main 5034321100 Fax 503-452-1528 PORTLAND, OREGON e 2-1




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 204 YES
2 319 YES
Fill Soft, shightly clayey to clayey SILT
=l sty cavey fa clavey 3 232 YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Fill Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOFPE=0.0"
Foundation Saoft, clayey SILT [Aluvium)

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

Foundation Loose, silty SAND (Aluvium) EM 1110-2-1813

CRC-MD-001
CRC-MD-002 PROJECTED
PROJECTED 138 FT SE Pi-CC-3

120 FT NW LEVEE ELEV. 37.3 FT.

ARy

USACE AUTHORIZED FLOOD LEVEL: 35.0FT.

-‘—_‘_\_‘_—_—‘—‘———.

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIG/ANALYSIS SECTION - STA. 11+56
(LEVEE REACH 1-2)

—-80

L= "CORNFORTH USACE AUTHORIZED JAM 2015
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 1 LEVEE ASSESSMENT

5
T LawatSec-1 148850041 My | Main 503-452-1100 Fax 503-452-1528 PORTLAND, OREGON Fiz. 2-2




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 229 YES
2 3.61 YES
Fill Soft, shightly clayey to clayey SILT
=l sty cavey fa clavey 3 250 YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Fill Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOFPE=0.0"
Foundation Saoft, clayey SILT [Aluvium)

Foundation  Loose, sity SAND {Alluvium) *"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
' B o ' EM 1110-2-1813

MOTE: RAISING THE WATER SURFACE ABOVE 37.3 FEET
OVERTORPS THE LEVEE.

CRC-MD-001
CRC-MD-002 PROJECTED
PROJECTED P1-CC-3

LEVEE ELEV. 37.3 FT.

REVERSE AMALYSIS FLOOD LEVEL: 37.3 FT.
R

ARy

W—
-‘—_‘_\_‘_—_—‘—‘———.

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

—_——_—_—_—‘——___

GEOLOGIG/ANALYSIS SECTION - STA. 11+56
(LEVEE REACH 1-2)

—-80

L= "CORNFORTH REVERSE ANALYSIS JAM 2015
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 1 LEVEE ASSESSMENT

5
TP LavaliBec1 14881 4,41 My | Main 503-452-1100 Fax 503-452-1528 PORTLAND, OREGON . 2-3




ELEVATION IN FEET (NAVD 88)

]
=

Railroad

Mixed sand and silt with imber remnanis
Embankment

Fill Soft, shightly clayey to clayey SILT

Fill Loose, silty SAMD to sandy SILT

Foundation Saft, clayey SILT (Alluvium)

Foundation Loose, silty SAMD (Aluvium)

30

SCALE IN FEET

P1-CC-8

LEVEE ELEV. 40.0 FT.

SLIP SURFACE

CALCULATED F5

MEETS REQUIRED F5*

1

213

YES

2

1.85

YES

3

181

YES

“BAINIMURM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D.1""

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

EM 1110-2-1813

100-YEAR FLOOD LEVEL: 31.5 FT.

S 1Y

GEOLOGIC/ANALYSIS SECTION - STA. 33+08
(LEVEE REACH 1-3)

1 Fiood LavalsSee-53 107 S5.41 NAU

ELEWATION IN FEET (MAVD 88)

—-80

CORNFORTH

CCONSULTANTS

100 YEAR AN 2015
FLOOD LEVEL PROJ. 2313

10250 5°W. Greenborg Road, Suite 111

Tarthnd, Oregon 97223 PENINSULA 1 LEVEE ASSESSMENT

Main 503-452-1100 Fax 50%-452-1528

PORTLAND, OREGON A 3-1




Railroad Mixed sand and silt with fimber remnants SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
Embankment 1 1.80 YES

2 1.87 YES
3 201 YES
*MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1812

Fill Saoft, shightly clayey to clayey SILT

Fill Loose, sity SAND to sandy SILT
CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=0.41"
Foundation Saoft, clayey SILT [Aluvium)

- -
Foundation Loose, silty SAND (Alluvium) E;ﬁ??&"‘:‘&ﬁgED MAXIMUM EXIT GRADIENT =0.5. USACE,

P1-CC-8 P1-CC0

LEVEE ELEV. 40.0 FT.
USACE AUTHORIZED FLOOD LEVEL: 34 O FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 33+08
(LEVEE REACH 1-3)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
L L L OMHSULTAMTS FLOOD LEVEL —PRCI.I.22-1!

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 1 LEVEE ASSESSMENT

S0 LiwalSec-3 540850041 May | Main 503-452-1100 Fax 503-452-1528 FPORTLAMD, OREGON FIG. 3—2




E:-:::Z::ment Mixed sand and silt with imber remnants SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.38 YES

2 178 YES
3 232 YES
*MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1813

Fill Saoft, slightly clayey to clayey SILT

Loose, silty SAND to sandy SILT
CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE =0.56™
Foundation Saoft, clayey SILT (Alluvium)

Foundation Logse, silty SAND (Alluvium) E;ﬁ??&u‘;‘iﬁ?ED MAXIMUN EXIT GRADIENT =0.5. USACE.

P1-CC-8 F1.CC0

LEVEE CLEV.4D.OFT REVERSE ANALYSIS FLODD LEVEL: 37.7 FT.

2]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 33+08
(LEVEE REACH 1-3)

—-80

AT CORNEFORTH REVERSE ANALYSIS AAN 2015
a0 F=fCONSULTANTS FLOOD LEVEL PROU. 2313

- G ihurg Foad, Suite 111
SCALE IN FEET Tortand O arss PENINSULA 1 LEVEE ASSESSMENT

i WPl Levabee-E10081 440 pgy | Main 5034521100 Fax 503-452-1528 PORTLANMD, OREGOMN FIG. 3—3




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED F§ | MEETS REQUIRED F5*
1 1.60 YES
2 1.84 YES
Fill Saft, shightly clayey to clayey SILT d
“MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1813

Logse, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE =0.0""

Foundation Soft, clayey SILT (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
EM 1110-2-1813

Foundation Loose, silty SANMD (Aluvium)

FLOODWALL
ELEV. 350FT.

B8y

100-YEAR FLOOD LEVEL: 31.5FT.

ELEVATION IN FEET (MAVD &8}
ELEVATION IN FEET (NAVD

GEOLOGIC/ANALYSIS SECTION - STA. 41+53
(LEVEE REACH 1-4)

—-30

L~ CORNFORTH 100 YEAR AN 20E
an FoCONSULTANTS FLOOD LEVEL FROJ. 2313

10250 5. G burg Focad, Suite 111
SCALE N FEET Porthad, Orgoa 7788 PENINSULA 1 LEVEE ASSESSMENT
0 P vl See-41 422 71 A1 MaU | Main 5034521100 Fax 503-452-1528 PORTLAMD, OREGOMN FIG 4' 1




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.73 YES
2 1.88 YES
Fill Saoft, shightly clayey to clayey SILT i -
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Fill Loose, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D.0"

Foundation Soft, clayey SILT (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

Foundation Loose, silty SAND (Aluvium)

MOTE: MO REVERSE AMALYSIS PERFORMED DUE TO
FLOODWALL OWVERTOPPING.

FLODDWALL F1-CC-1 P1-CC-12

ELEV. 35.0 FT.
\ USACE AUTHORIZED FLOOD LEVEL: 34.8 FT.

ARy

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIC/ANALYSIS SECTION - STA. 41+53
(LEVEE REACH 1-4)

—-80

L= "CORNFORTH USACE AUTHORIZED JAM 2015
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 1 LEVEE ASSESSMENT
% b Plsod PlaiSac-4 144550040 ey | Main 503-452-1100  Fax 503-452-1528 FPORTLAMD, OREGON FIE 4—2




Railroad

Mixed sand and silt with timber remnanis
Embankment

Fill Saoft, shightly clayey to clayey SILT

Fill Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE =0.00™
Foundation Saoft, clayey SILT [Aluvium)

- -
Foundation Loose, silty SAND (Alluvium) E;ﬁ??&"‘:‘&ﬁgED MAXIMUM EXIT GRADIENT =0.5. USACE,

MOTE: NO REVERSE ANALYSIS PERFORMED DUE TO
FLOODWALL OVER TOPPING.

P1-CCA7
FLOODWALL

P1-CC-18 ELEV. 35.0 FT.
\ USACE AUTHORIZED FLOOD LEVEL: 24.8 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 59+22
(LEVEE REACH 1-5)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
L L L OMHSULTAMTS FLOOD LEVEL —PRCI.I.22-1!

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 1 LEVEE ASSESSMENT

2318Poo lvewc50423.500 41wy | Main 305-432-1100 Fax 3054321528 PORTLAND, OREGON iz 5-1




Railroad

Mixed sand and silt with timber remnanis
Embankment

Fill Saoft, shightly clayey to clayey SILT

Fill Loose, sity SAND to sandy SILT

Foundation Saoft, clayey SILT [Aluvium)

Foundation Loose, silty SAND (Aluvium)

LEVEE ELEV. 48.2 FT.

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

128

NO

2

128

NO

*MINIMUM ALLOWABLE F5=14, USACE, EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D.0"

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

MOTE: USACE AUTHORIZED FLOOD LEVEL IS THE 100 YEAR

FLOOD LEVEL.

REVERSE ANALYSIS WAS NOT EVALUATED.

P1-CC-22

~

ELEVATION IN FEET {NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 82+35
(LEVEE REACH 1-5)

an
SCALE IN FEET

3 1P Liviaiec-E1434. 71 .41 MAY

ELEWVATION IN FEET (MAVD 88)

-30

-"CORNFORTH

= L O HSULTAMNTS

100 YEAR AN 2015
FLOOD LEVEL FROJ. 2313

10250 W, Greeoburg Foad, Suite 111

Fortlnd, Oregon 97225 PENINSULA 1 LEVEE ASSESSMENT

Main 503-452-1100  Fax 503-452- 1528

PORTLAND, OREGON ae 6-1




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.15 NO
2 2.04 YES
Fill Saoft, shightly clayey to clayey SILT -
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Fill Loose, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D2"

Foundation Soft, clayey SILT (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

Foundation Loose, silty SAND (Aluvium)
MOTE: USACE AUTHORIZED FLOOD LEVEL IS THE 100 YEAR

FLOOD LEVEL.
REVERSE ANALYSIS WAS NOT EVALUATED.

/EE ELEV,
LEVEE ELEV. 50.5 FT. PI-C0.25

ARy

100-YEAR FLOOD LEVEL: 31.3FT,
— 1

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIC/ANALYSIS SECTION - STA. 89+62
(LEVEE REACH 1-7)

—-80

L= "CORNFORTH 100 YEAR AN 201
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 1 LEVEE ASSESSMENT

5
I LivetaSecamid1. 4l ey | Main 5034321100 Fax 503-452-1528 PORTLAND, OREGON ra. 7-1




ELEVATION IN FEET (NAVD £8)

Railroad

Mixed sand and silt with imber remnanis
Embankment

Fill Soft, shightly clayey to clayey SILT

Fill Loose, silty SAMD to sandy SILT

Foundation Saft, clayey SILT (Alluvium)

Foundation Logse, silty SAND (Alluvium)

27 FT.
P1-CC-23

SLIP SURFACE | CALCULATED FS

MEETS REQUIRED F5*

1 1.71

YES

2 128

NO

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

ELOPE =0.0""

**RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

EM 1110-2-1813

NOTE: USACE AUTHORIZED FLOOD LEVEL IS THE 100 YEAR

FLOOD LEVEL.

REVERSE AMALYSIS WAS NOT EVALUATED.

SW-B-1
PROJECTED
1D0FTH

100-YEAR FLOOD LEV

GEOLOGIC/ANALYSIS SECTION - STA. 113+88
(LEVEE REACH 1-8)

30

SCALE IN FEET

IviFicod LevsinSes-113+85 35,41 NAU

ARy

ELEWATIOM IN FEET (MAVD

—-80

"CORNFORTH 100 YEAR JAN 2015
‘COMNSULTAMNTS FLOOD LEVEL r—

! . G burg Fead, Suite 111
Torthnd, Omgon 17z FENINSULA 1 LEVEE

A

ASSESSMENT

Main 503-452-1100  Fax 503-452-1%928 PORTLAND, OREGON A 8-1




ELEVATION IN FEET {NAVD 88)

Railroad

Mixed sand and silt with timber remnanis
Embankment

Fill Saoft, shightly clayey to clayey SILT

Fill Loose, sity SAND to sandy SILT

Foundation Saoft, clayey SILT [Aluvium)

Foundation Loose, silty SAND (Aluvium)

P1-CC-34

LEVEE ELEV. 374 FT.

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

1.82

YES

2

23

YES

3

230

YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D.0"

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

EM 1110-2-1813

P1-CC-35

100-YEAR FLOOD LEVEL: 31.0FT.

T~ A

an

SCALE IN FEET

GEOLOGIC/ANALYSIS SECTION - STA. 135+77
(LEVEE REACH 1-9)

FErFisod LavelnmSes.| H477. 1841 NA

ELEVATION IN FEET (MAVD 88)

—-80

-"CORNFORTH

= L O HSULTAMNTS

100 YEAR AN 2015
FLOOD LEVEL FROJ. 2313

10250 W, Greeoburg Foad, Suite 111

Fortlnd, Oregon 97225 PENINSULA 1 LEVEE ASSESSMENT

Main 503-452-1100  Fax 503-452- 1528

PORTLAND, OREGON ae 9-1




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE CALCULATED FS | MEETS REQUIRED F5*
1 172 YES
2 222 YES
Fill Soft, shightly cla to clayey SILT
anty clayey ta clayey 3 255 YES
*MINIMUM ALLOWABLE FS5=1.4, USACE, EM 1110-2-1813

Fill Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=0.18"
Foundation Saoft, clayey SILT [Aluvium)

. - L *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
Foundation Loose, silty SAND (Aluvium) EM 1110-2-1013

P1-CC-34
P1-CC-35
LEVEE ELEV. 274 FT.
USACE AUTHORIZED FLOOD LEVEL: 33 3FT.

ELEVATION IN FEET {NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 135+77
(LEVEE REACH 1-9)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
L L L OMHSULTAMTS FLOOD LEVEL —PRCI.I.ZE-H

- Gi burg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 1 LEVEE ASSESSMENT

TP Livalec- 135477500041 May | Main 503-432-1100 Fax 503-452-1528 FPORTLAMD, OREGON FIG. 9—2




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 148 YES

2 1.87 YES
Fill Soft, shightly cla to clayey SILT
anty clayey ta clayey 3 T YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Fill Loose, sity SAND to sandy SILT
CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=0.31"
Foundation Saoft, clayey SILT [Aluvium)

. - L *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
Foundation Loose, silty SAND (Aluvium) EM 1110-2-1013

MOTE: RAISING THE WATER SURFACE ABOVE 37.4 FEET
OVERTORPS THE LEVEE.

P1-CC-34
P1-CC-35

LEVEE ELEV. 37.4 FT. REVERSE AMALYSIS FLOOD LEVEL: 374 FT.

ELEVATION IN FEET {NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 135+77
(LEVEE REACH 1-9)

—-80

L STCORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

- Gi burg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 1 LEVEE ASSESSMENT

2318t LovlSac 138721 4.1 Ay | Main 503-412-11600 Fax 505 452- 1528 PORTLAND, OREGON me. 9-3




Railroad

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED F§ | MEETS REQUIRED F5*
Embankment

1 176 YES
2 229 YES
3 2.5 YES
*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Fill Saft, shightly clayey to clayey SILT

Loose, silty SAMD fo sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE =0.2""
Foundation Soft, clayey SILT (Alluvium)

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

n iy SAND sl
Foundation Loose, silty SAND (Aluvium) EM 1110-2-1813

P1-CC-37

LEVEE ELEV. 378 FT.

B8y

100-YEAR FLOOD LEVEL: 31.0FT.

ELEVATION IN FEET (MAVD &8}
ELEVATION IN FEET (NAVD

GEOLOGIC/ANALY SIS SECTION - STA. 146+13
(LEVEE REACH 1-10)

—-30

L~ CORNFORTH 100 YEAR AN 20E
an FoCONSULTANTS FLOOD LEVEL FROJ. 2313

10250 5. G burg Focad, Suite 111
SCALE N FEET Porthad, Orgoa 7788 PENINSULA 1 LEVEE ASSESSMENT

5 .
231Peod LovenSec-14ge 20440 Ny | Main 505-432.1200 Fax 2024921928 PORTLAND, OREGON mz10-1




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.63 YES
2 219 YES
Fill Soft, shightly clayey to clayey SILT
=l sty cavey fa clavey 3 287 YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Fill Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=0.31"
Foundation Saoft, clayey SILT [Aluvium)

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

Foundation Loose, silty SAND (Aluvium) EM 1110-2-1813

P1-CC-37
P1-CC-28

LEVEE ELEV. 37.6 FT.

ARy

USACE AUTHORIZED FLOOD LEVEL: 333 FT.

.

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIC/ANALYSIS SECTION - STA. 146+13
(LEVEE REACH 1-10)

—-80

L= "CORNFORTH USACE AUTHORIZED JAM 2015
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 1 LEVEE ASSESSMENT

5
TP Liva e 1484+ 15-500.81 May | Main 503-453-1100 Fax 503-452-1528 PORTLAND, OREGON rz10-2




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.41 YES
2 1.81 YES
Fill Soft, shightly clayey to clayey SILT
=l sty cavey fa clavey 3 3.80 YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Fill Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE =0.45"
Foundation Saoft, clayey SILT [Aluvium)

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

Foundation Loose, silty SAND (Aluvium) EM 1110-2-1813

P1-CC-37
P1-CC-28

LEVEE ELEV. 3T 8 FT. REVERSE ANMALYSIS FLOOD LEVEL: 37.0FT.

ARy

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIC/ANALYSIS SECTION - STA. 146+13
(LEVEE REACH 1-10)

—-80

L= "CORNFORTH REVERSE ANALYSIS JAM 2015
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 1 LEVEE ASSESSMENT

5
2318Pood LoviuSee- 484131 441 vy | Main 301-432-1100 Fax 3054521528 PORTLAND, OREGON rz10-3




ELEVATION IN FEET {NAVD 88)

Railroad

Mixed sand and silt with timber remnanis
Embankment

Fill Saoft, shightly clayey to clayey SILT

Fill Loose, sity SAND to sandy SILT

Foundation Saoft, clayey SILT [Aluvium)

Foundation Loose, silty SAND (Aluvium)

P1-CC-46

E ELEV. 37 8 FT.

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

140

YES

2

212

YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D3™

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

MOTE: THIS AMALYSIS ALSO SERVES AS THE REVERSE
AMALYSIS (SEE FS ABOVE).

P1-CC-47

100-YEAR FLOOD LEVEL: 31.0FT.

P1-CC-45

GEOLOGIC/ANALYSIS SECTION - STA. 174+08
(LEVEE REACH 1-11)

an

SCALE IN FEET

THEGFIEoN LivalamSas.| T4408. 1181 NAU

ELEVATION IN FEET (MAVD 88)

—-80

-"CORNFORTH

= L O HSULTAMNTS

100 YEAR AN 2015
FLOOD LEVEL FROJ. 2313

10250 W, Greeoburg Foad, Suite 111

Fortlnd, Oregon 97225 PENINSULA 1 LEVEE ASSESSMENT

Main 503-452-1100  Fax 503-452- 1528

PORTLAND. OREGON me11-1




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED F§ | MEETS REQUIRED F5*
1 127 NO

2 227 YES
Fill Saft, shightly clayey to clayey SILT
“MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1813

Logse, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE = D.48™

Foundation Soft, clayey SILT (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
EM 1110-2-1813

Foundation Loose, silty SANMD (Aluvium)

P1-CC-46
P1-CC-4T

E ELEV. 378 FT.
USACE AUTHORIZED FLOOD LEVEL: 333 FT.

P1-CC-45

ELEVATION IN FEET {NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALY SIS SECTION - STA. 174+08
(LEVEE REACH 1-11)

—-30

L= "CORNFORTH USACE AUTHORIZED JAN 2015
L - CO N SULT AMTS FLOOD LEVEL —PRCI.I.ZE-H

-, G burg Focad, Suite 111
SCALE IN FEET Torthnd, g PENINSULA 1 LEVEE ASSESSMENT

WP Ll See- 1 Tsoe-500.a1 pey | Main 503-452-1100 Fax 503-452-1528 PORTLAMD, OREGOMN FlG.1 1 '2




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.72 YES
2 3.00 YES
Fill Saoft, shightly clayey to clayey SILT -
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Fill Loose, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D2"

Foundation Soft, clayey SILT (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

Foundation Loose, silty SAND (Aluvium)

P1-CC-55

100-YEAR FLOOD LEVEL: 31.7 FT.

—-.-"'-_—-

LEVEE ELEV. 41.3 FT.

ARy

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIC/ANALYSIS SECTION - STA. 204+95
(LEVEE REACH 1-12)

—-80

L= "CORNFORTH 100 YEAR AN 2018
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 1 LEVEE ASSESSMENT )
23vPood Lovines 204904 244 Ny | Main 503-a32-1100 Fax 20352 1528 PORTLAND, OREGON re.12-1




Railroad
Embankment

Mixed sand and silt with timber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.54 YES
2 3.67 YES
Fill Saoft, shightly clayey to clayey SILT ! -
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Fill Loose, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D27T"

Foundation Soft, clayey SILT (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

Foundation Loose, silty SAND (Aluvium)

LEVEE ELEV. 41.3 FT. P1-CC-55

ARy

USACE AUTHORIZED FLOOD LEVEL: 35.2 FT.

—---"'-_—

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIC/ANALYSIS SECTION - STA. 204+95
(LEVEE REACH 1-12)

—-80

L= "CORNFORTH USACE AUTHORIZED JAM 2015
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 1 LEVEE ASSESSMENT
T Livaies-04+05-500.41 ey | Main 503-452-1100 Fax 503-452-1528 FPORTLAMD, OREGON FIE 1 2'2




Railroad
Embankment

Mixed sand and silt with imber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.40 YES
2 4237 YES
Fill Saoft, slightly clayey to clayey SILT ! -
*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1812

Loose, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D.20™

Foundation Soft, clayey SILT (Alluvium) *"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

Foundation Logse, silty SAND (Alluvium)

P1-CC-55

A, ELEY
sBusmsle At REVERSE ANALYSIS FLOOD LEVEL: 38.0 FT.

gAYy

e ——

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (NAVD

GEOLOGIC/ANALYSIS SECTION - STA. 204+95
(LEVEE REACH 1-12)

—-80

AT CORNEFORTH REVERSE ANALYSIS AN 2015
an F=fCOMSULTANTS FLOOD LEVEL PROJ. 2313

2! L G burg Foad, Suite 111
SCALE IN FEET Tortand O arss PENINSULA 1 LEVEE ASSESSMENT

5
3 tiPFioed Lovelas- 3049051 441 pay | Main 503-442-1100 Fax 503-452-1528 PORTLAND, OREGON ne12-3




E;:Lr:::ment Mixed sand and sift with imber remnants [ SLIP SURFACE [ CALCULATED F§ [ MEETS REQUIRED F5* |
1 | 183 | YES |

Fill Soft, shightly clayey to clayey SILT *MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1812

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Fill Loose, sity SAND to sandy SILT SLOPE=D.2"

""RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

Foundation Soft, clayey SILT (Alluvium) EM 1110-2-1813

Foundation Loose, silty SAND (Aluvium)

B8
PROJECTED TB-111
2TFTN PROJECTED
183FT N
LEVEE ELEV. 37.1 FT.

100-YEAR FLOOD LEVEL: 31.7 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 214+81
(LEVEE REACH 1-13)

—-80

L= " CORNFORTH 100 YEAR JAN 2015
50 L CONSULTANTS FLOOD LEVEL e —

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 1 LEVEE ASSESSMENT

s3vPood Lovines 214900 884 Ny | Main 503-412-1100 Fax 203452 1528 PORTLAND, OREGON rz.13-1




E:-::,rz::ment Mixed sand and silt with timber remnants [ SLIP SURFACE [ CALCULATED F5 | MEETS REQUIRED F5* |
[ 1 [ 152 [ YES |

Fill Soft, shightly clayey to clayey SILT *MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1813
CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
Loose, silty SAND to sandy SILT SLOPE =027

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

Foundation Saoft, clayey SILT (Alluvium) EM 1110-2-1813

Foundation Loose, sity SAND (Aluvium]

B-6
PROJECTED TB-111
2ZTFTHN PROJECTED
183 FTH

P1-CC-56
LEVEE ELEV. 37.1FT. USACE AUTHORIZED FLOOD LEVEL: 353 FT.

2]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 214+81
(LEVEE REACH 1-13)

—-80

AT CORNEFORTH USACE AUTHORIZED AN 2015
an F=fCOMSULTANTS FLOOD LEVEL PROJ. 2313

- G ihurg Foad, Suite 111
SCALE IN FEET Tortand O arss PENINSULA 1 LEVEE ASSESSMENT

3 1Fiood LevalSes- 214481 850,40 My | Main 502-452-1100 Fax 503-452-1528 PORTLANMD, OREGOMN FIG.1 3—2




E;:Lr:::ment Mixed sand and sift with imber remnants [ SLIP SURFACE [ CALCULATED F§ [ MEETS REQUIRED F5* |
1 | 140 | YES |

Fill Soft, shightly clayey to clayey SILT *MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1812

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Fill Loose, sity SAND to sandy SILT SLOPE=D0.51"

""RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

Foundation Soft, clayey SILT (Alluvium) EM 1110-2-1813

Foundation Loose, silty SAND (Aluvium)

B6
PROJECTED TB11
2TFTHM PROJECTED
183FTN
LEVEE ELEV. 37.1 FT. REVERSE ANALYSIS FLOOD LEVEL: 37.0 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 214+81
(LEVEE REACH 1-13)

—-80

L STCORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS FLOOD LEVEL FROJ. 2313

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 1 LEVEE ASSESSMENT

231Pood LoviuSee:214sa1 441 vy | Main 301-432-1100 Fax 3054521528 PORTLAND, OREGON rz13-3




Railroad
Embankment

Mixed sand and silt with imber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.87 YES
2 1.83 YES
Fill Soft, slightly clayey to clayey SILT
- anty cavey ey 3 an YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Loose, silty SAND to sandy SILT
CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=0.0"
Foundation Soft, clayey SILT (Alluvium)

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

Foundation Loose, sity SAND (Aluvium] EM 1110-2-1813

P1-CC-58

LEVEE ELEV. 45.3 FT.
A —

gAYy

\ \ 100-YEAR FLOOD LEVEL: 31.7FT.

—

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (NAVD

GEOLOGIC/ANALYSIS SECTION - STA. 227+27
(LEVEE REACH 1-14)

—-80

L+ " CORNFORTH 100 YEAR JAN 2015
30 =" COHSULTAMNTS FLOOD LEVEL 7':&:1]-231;

2 . Greeohurg Road, Suite 111
SCALE IN FEET iﬁﬂ:&,womw .,E:EE._-, e PENINSULA 1 LEVEE ASSESSMENT .
" Miin 5032-453-1160  Fax 503-452-1528 PORTLAND, OREGON ne14-1




Railroad
Embankment

Mixed sand and silt with imber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.73 YES
2 208 YES
Fill Soft, slightly clayey to clayey SILT
- anty cavey ey 3 326 YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Loose, silty SAND to sandy SILT
CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=0.0"
Foundation Soft, clayey SILT (Alluvium)

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

Foundation Loose, sity SAND (Aluvium] EM 1110-2-1813

P1-CC-58

LEVEE ELEV. 45.3 FT.
A —

gAYy

Wy, USACE AUTHORIZED FLOOD LEVEL: 353 FT.

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (NAVD

GEOLOGIC/ANALYSIS SECTION - STA. 227+27
(LEVEE REACH 1-14)

—-80

= "CORNFORTH USACE AUTHORIZED JAN 2015
a0 F=fCONSULTANTS FLOOD LEVEL PROU. 2313

2 . Greeohurg Road, Suite 111
SCALE IN FEET iﬁﬂ:&,womw .,E:EE._-, e PENINSULA 1 LEVEE ASSESSMENT
Miin 5032-453-1160  Fax 503-452-1528 PORTLAND, OREGON ne14-2




Railroad
Embankment

Mixed sand and silt with imber remnanis SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.40 YES
2 241 YES
Fill Saoft, slightly clayey to clayey SILT
S antly clayey yey a3 418 YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Loose, silty SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=0.23"
Foundation Soft, clayey SILT (Alluvium)

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

Foundation Loose, sity SAND (Aluvium] EM 1110-2-1813

P1-CC-58

LEVEE ELEV. 45.3 FT. REVERSE AMALYSIS FLOOD LEVEL: 44.0 FT.

gAYy

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (NAVD

GEOLOGIC/ANALYSIS SECTION - STA. 227+27
(LEVEE REACH 1-14)

—-80

AT CORNEFORTH REVERSE ANALYSIS AAN 2015
a0 F=fCONSULTANTS FLOOD LEVEL PROU. 2313

2 . Greeohurg Road, Suite 111
SCALE IN FEET iﬁﬂ:&,womw .,E:EE._-, e PENINSULA 1 LEVEE ASSESSMENT
3 Miin 5032-453-1160  Fax 503-452-1528 PORTLAND, OREGON ne14-3




Railroad

Embankment

Fill

Fill

Foundation

Foundation

Mixed sand and silt with timber remnanis

Saoft, shightly clayey to clayey SILT

Loose, sity SAND to sandy SILT

Saoft, clayey SILT [Aluvium)

Loose, silty SAND (Aluvium)

LEVEE ELEV. 34.0 FT.

P1-CC-82

[ SLIP SURFACE [ CALCULATED F§ [ MEETS REQUIRED F5* |
[ 1 [ 141 | YES |
"MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1913

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
ELOPE=0.5"

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
EM 1110-2-1813

MOTE: USACE AUTHORIZED WATER SURFACE (35.3 FEET) WAS
MOT EVALUATED DUE TO OVERTOPPING AT 34.0 FEET. THIS
AMALYSIS ALS0 SERVES AS THE REVERSE ANALYSIS (SEE FS
ABOVE).

CRC-MD-006

a8y

100-YEAR FLOOD LEVEL: 31.7 FT.

—— R —

e
Jop—

1

frrat=

ELEVATION IN FEET (NAVD 85)

an

ELENVATION IN FEET (MAVD

SCALE IN FEET

GEOLOGIC/ANALYSIS SECTION - STA. 252+34

(LEVEE REACH 1-15)

TErFisod LawvelntSes 204 PEAI AL

—-80

"CORNFORTH 100 YEAR AN 2018
ACONSULTAMNTS FLOOD LEVEL FROJ. 2313

10250 W, Greeoburg Foad, Suite 111
Fortlnd Oregea 57285 PENINSULA 1 LEVEE ASS _
Muin 503-452-1100  Fax 503-452-1528 PORTLAND, OREGON rz.15-1
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® MEETS a EXCEEDSUSACE. STABILITY AND

HYDRAULIC GRADJENT RECOMMENDATIONS
@ DOES NOT MEET USACE:SFABILITY AND/OR

- | HYDRAULIC-GRADIENT RECOMMENDATIONS

== CROSS SECTION USED'FOR ANALYSES

n— —— : ORTH| SEEPAGE AND STABILITY
BASE MAP CREATED BY MCDD, DATED 8/14/2014. ‘ 2 wa' ANTS ANALYSES SNAPSHOT
10803, gk 11 | PENINSULA 2 LEVEE ASSESSMENT
Py 0848 100 Fex S03-53-153 PORTLAND, OREGON
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BASE MAP CREATED BY MCDD, DATED 8/14/2014.

ANALYSES SNAPSHOT
PENINSULA 2 LEVEE ASSESSMENT
PORTLAND, OREGON




ELEVATION IN FEET (NAVD 88)

]
=

Embankment

Embankment

Foundation

Foundation

an

Saoft, shightly clayey to clayey SILT

Loose, silty SAND fo sandy SILT

Loose, sity SAND and sandy SILT (Alluvium)

Saoft, clayey SILT to silty CLAY (Alluvium)

CRC-5C-020
PROJECTED 28 FT SE

100-YEAR FLOOD LEVEL: 31.7 FT.

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

217

YES

2

1.58

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D1"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

LEWVEE ELEV. 40.4 FT.

SCALE IN FEET

GEOLOGIC/ANALYSIS SECTION - STA. 2452

(LEVEE REACH 2-1)

EMFI 8 Lirwba'Sins-2451 5741 MAL

ELEVATION IN FEET (MAVD 88)

—-80

-"CORNFORTH

STEOMHEULTAMTS

10250 W, Greeoburg Foad, Suite 111
Fortland, Oregon 97223
Main 503-452-1100  Fax 503-452- 1528

100 YEAR AN 2015
FLOOD LEVEL PROJ. 2320

PENINSULA 2 LEVEE ASSESSMENT

PORTLAND, OREGON ae 1-1




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.88 YES
2 1.68 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D3™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

CRC-5C-020
PROJECTED 28 FT SE

USACE AUTHORIZED FLOOD LEVEL: 35.0 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 2452
(LEVEE REACH 2-1)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi tburg Foad, Suite 111
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 145 YES
2 1.88 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation Loose, sity SAND and sandy SILT (Alluvium)
SLOPE=0.3"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

MOTE: RAISING FLOOD ELEVATION ABOVE 40.4 FT. OVERTOPS
THE LEVEE.

CRC-5C-020
PROJECTED 26 FT SE

REVERSE ANALYSIS FLOOD LEVEL: 40.0FT. LEVEE ELEV. 40.4 FT. P2.cC-1

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 2452
(LEVEE REACH 2-1)

—-80
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ELEVATION IN FEET (NAVD 88)

]
=

Embankment Soft, slightly clayey to clayey SILT

Embankment Loose, sity SAND to sandy SILT

Foundation Loose, sity SAND and sandy SILT (Alluvium)

Foundation Saoft, clayey SILT to silty CLAY (Alluvium)

P2-CC-5

100-YEAR FLOOD LEVEL: 31.7FT.

LEVEE ELEV. 38.5FT.

an

SCALE IN FEET

GEOLOGIC/ANALYSIS SECTION - STA. 12+98
(LEVEE REACH 2-2)

P Liviinitec- 12488 3741 MAY

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

asn

YES

2

141

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D.0"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

ELEVATION IN FEET (MAVD 88)

—-80
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 278 YES
2 148 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D2"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-5

LEVEE ELEV. 38.5FT.
USACE AUTHORIZED FLOOD LEVEL: 350 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 12+98
(LEVEE REACH 2-2)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—
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SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 227 YES
2 1.57 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation Loose, sity SAND and sandy SILT (Alluvium)
SLOPE=D2"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

MOTE: RAISING FLOOD ELEVATION ABOVE 32 .5 FT. OVERTOPS
THE LEVEE.

P2-CC-5
REVERSE ANALYSIS FLOOD LEVEL: 38.5FT. LEVEE ELEV. 38.5FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 12+98
(LEVEE REACH 2-2)

—-80
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ELEVATION IN FEET (NAVD 88)

]
=

Embankment Soft, slightly clayey to clayey SILT

Embankment Loose, sity SAND to sandy SILT

Foundation Loose, sity SAND and sandy SILT (Alluvium)

Foundation Saoft, clayey SILT to silty CLAY (Alluvium)

P2-CC-17

100-YEAR FLOOD LEVEL: 31.8 FT.

P2-CC-18

LEVEE ELEV. 369 E

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

538

YES

2

1.78

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D.0"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

P2-CC-15

an
SCALE IN FEET

GEOLOGIC/ANALYSIS SECTION - STA. 53+09
(LEVEE REACH 2-3)

P Liviaiec- S48 7241 MAY

ELEVATION IN FEET (MAVD 88)

-30
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 487 YES
2 1.80 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D1"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-17
P2-CC-18
P2-CC-15

USACE AUTHORIZED FLOOD LEVEL: 35.1 FT. LEVEE ELEV. 36.9

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 53+09
(LEVEE REACH 2-3)

-30

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 427 YES
2 1.87 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation Loose, sity SAND and sandy SILT (Alluvium)
SLOPE=0.1""

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

MOTE: RAISING FLOOD ELEVATION ABOVE 388 FT. OVERTOPS
THE LEVEE.

P2-CC-17
P2-CC-18

REVERSE AMALYSIS FLOOD LEVEL: 380 FT. LEVEE ELEV. 36.0 P2-CC-15

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 53+09
(LEVEE REACH 2-3)

-30
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 238 YES
2 230 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D.0"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-23
P2-0C-22
P2-CC-21
PROJECTED

LEVEE ELEV. 38.7 FT.
159 FT NW

100-YEAR FLOOD LEVEL: 32 FT. e

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 71+20
(LEVEE REACH 2-4)

—-80

L= " CORNFORTH 100 YEAR JAN 2015
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 228 YES
2 242 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D1"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-23
P2-CC-22
P2-CC-21

FROJECTED
USACE AUTHORIZED FLOOD LEVEL: 35.2 FT. LEVEEELEY 367 FT. 158 FT NW

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 71+20
(LEVEE REACH 2-4)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—
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SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 220 YES
2 247 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D1"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

MOTE: RAISING FLOOD ELEVATION ABOVE 387 FT. OVERTOPS
THE LEVEE.

P2-CC-23
P2-CC-22
P2-CC-21

REVERSE AMALYSIS FLOOD LEVEL: 367 FT. LEVEE ELEV. 38.7 FT. pFECQMFErC;qrE\'D

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 71+20
(LEVEE REACH 2-4)

—-80

AT CORNFORTH REVERSE ANALYSIS AN 2015
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Embankment

Embankment

Foundation

Foundation

100-YEAR FLOOD LEVEL: 323 FT.

Saoft, shightly clayey to clayey SILT

Loose, silty SAND fo sandy SILT

Loose, sity SAND and sandy SILT (Alluvium)

Saoft, clayey SILT to silty CLAY (Alluvium)

P2-CC-20

P2-CC-28

LEVEE ELEV. 37.0 FT.

ELEVATION IN FEET {NAVD 88)

a0

SCALE IN FEET

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

438

YES

2

229

YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D1"

*RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

P2-CC-27

GEOLOGIC/ANALYSIS SECTION - STA. 97+39
(LEVEE REACH 2-5)

P Livvaaiec-67 438 141 MAY

ELEVATION IN FEET (MAVD 88)

—-120
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 412 YES

2 278 YES
Embankment Loose, sity SAND to sandy SILT
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Foundation Loose, silty SAND and sandy SILT (Alluvium) CALCULATED EXIT GRADIENT AT TOE OF LAMDWARD
SLOPE=0.1""

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-27

P2_CC-20 P2-CC-28

USACE AUTHORIZED FLOOD LEVEL: 35.3 FT. LEVEE ELEV. 37.0 FT.

ELEVATION IN FEET {NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 97+39
(LEVEE REACH 2-5)

—-120

L ="CORNFORTH USACE AUTHORIZED JAN 2015
o0 L COHNSULTAMNTS FLOOD LEVEL pPre—
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SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 am YES

2 279 YES
Embankment Loose, sity SAND to sandy SILT
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Foundation Loose, silty SAND and sandy SILT (Alluvium) CALCULATED EXIT GRADIENT AT TOE OF LAMDWARD
SLOPE=0.1""

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

MOTE: RAISING FLOOD ELEVATION ABOVE 37.0 FT. OVERTOPS
THE LEVEE.

5 F2-CC-27
P2_CC-20 F2-CC-28

REVERSE ANALYSIS FLOOD LEVEL: 37.0 FT. LEVEE ELEV. 37.0 FT.

ELEVATION IN FEET {NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 97+39
(LEVEE REACH 2-5)

—-120

AT CORNFORTH REVERSE ANALYSIS AN 2015
80 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

- Gi burg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 0.ga NO
2 175 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D1"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

F2-CC-31

LEVEE ELEV. 43.0 FT.

P2-CC-32

100-YEAR FLOOD LEVEL: 323 FT. Pa-CC-aD

_./—j

]
=

PEMINSULA CANAL

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 34+75 CROSS LEVEE
(LEVEE REACH 2-7)

—-80

L= " CORNFORTH 100 YEAR JAN 2015
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 oe NO
2 1.85 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=DA™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-11

P2-CC-32 LEVEE ELEV. 42.0 FT.

USACE AUTHORIZED FLOOD LEVEL: 353 FT.
/" a P2-CC-30

]
=

PENINSULA CANAL WATER LEVEL: 200 FT.

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 34+75 CROSS LEVEE
(LEVEE REACH 2-7)

—-80
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 128 NO
2 202 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation Loose, sity SAND and sandy SILT (Alluvium)
SLOPE=0.0"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

MOTE: REVERSE ANALYSIS OF LEVEE REACH UNDER
NON-FLOOD CONDITIONS

P2-CC-11

LEVEE ELEV. 42.0 FT.

\ P2-CC-30

F2-CC-32

]
=

PENINSULA CANAL WATER LEVEL: 200 FT.

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 34+75 CROSS LEVEE
(LEVEE REACH 2-7)

—-80
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ELEVATION IN FEET (NAVD 88)

]
=

Embankment Soft, slightly clayey to clayey SILT
Embankment Loose, sity SAND to sandy SILT
Foundation Loose, sity SAND and sandy SILT (Alluvium)

Foundation Saoft, clayey SILT to silty CLAY (Alluvium)

P2-CC-11

LEVEE ELEV. 42.0 FT.

NN

F2-CC-32

P2-CC-30

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

1.34

NO

2

1.87

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D1"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

PENINSULA CANAL

100-YEAR FLOOD LEVEL: 323 FT.

S

GEOLOGIC/ANALYSIS SECTION - STA. 34+75 CROSS LEVEE

(LEVEE REACH 2-7)

an

SCALE IN FEET

P L e 1256385481 NAU

ELEVATION IN FEET (MAVD 88)

—-80
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Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 143 YES
2 1.50 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D3™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-11

PENINSULA CANAL
P2-CC-32 LEVEE ELEV. 42.0 FT.

Pa-co-a0 USACE AUTHORIZED FLOOD LEVEL: 35.3 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 34+75 CROSS LEVEE
(LEVEE REACH 2-7)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
- LicowsulTAaNTS|  ALTERNATE ANALYSIS |Pmoizm

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

rPiood Laveimee 128438 S8 Al s | Main 503 4121100 Fax 502-anz. 1928 PORTLAND, OREGON rz. 6-5




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.50 YES
2 1.40 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation Loose, sity SAND and sandy SILT (Alluvium)
SLOPE=0.3"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

MOTE: REVERSE ANALYSIS OF LEVEE REACH UNDER
NON-FLOOD CONDITIONS

P2-CC-11

PENINSULA CANAL
LEVEE ELEV. 42.0 FT.

? REVERSE ANALYSIS FLOOD LEVEL: 32.3 FT.

F2-CC-32

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 34+75 CROSS LEVEE
(LEVEE REACH 2-7)

—-80

L STCORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS ALTERNATE ANALYSIS PROJ. 2320

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

2Pl Loveiumec.125438_1 84 Nay | Main 503-412-1200 Fax 503-an2. 1528 PORTLAND, OREGON riz. 6-6




ELEVATION IN FEET (NAVD 88)

]
=

Embankment Soft, slightly clayey to clayey SILT

Embankment Loose, sity SAND to sandy SILT

Foundation Loose, sity SAND and sandy SILT (Alluvium)

Foundation Saoft, clayey SILT to silty CLAY (Alluvium)

P2-CC-38

100-YEAR FLOOD LEVEL: 323 FT.

an

SCALE IN FEET

P2-CC-37

LEVEE ELEV. 42.1 FT.

P2-CC-38

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

1.08

NO

2

1.81

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D1"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

PEMINSULA CAMNAL

GEOLOGIC/ANALYSIS SECTION - STA. 58+60 CROSS LEVEE

(LEVEE REACH 2-8)

ELEVATION IN FEET (MAVD 88)

—-80

-"CORNFORTH

STEOMHEULTAMTS

10250 W, Greeoburg Foad, Suite 111
Fortland, Oregon 97223
T tFsod LevelnSes. 1 e 2841 iy | Main 503-442-1100  Fax 503-452- 1528

100 YEAR AN 2015
FLOOD LEVEL PROJ. 2320

PENINSULA 2 LEVEE ASSESSMENT

PORTLAND, OREGON ae 7-1




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.00 NO
2 1.74 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=DA™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-37

Fa-Ce-3s LEVEE ELEV. 42.1 FT.

USACE AUTHORIZED FLOOD LEVEL: 353 FT.

]
=

P2-CC-38
PENINSULA CANAL WATER LEVEL: 200 FT.

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 58+60 CROSS LEVEE
(LEVEE REACH 2-8)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

rPiood Laveimec 148408800 A1 s | Main 5034121100 Fax 502-anz 1928 PORTLAND, OREGON Fiz. -2




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.30 NO
2 1.78 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation Loose, sity SAND and sandy SILT (Alluvium)
SLOPE=0.0"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

MOTE: REVERSE ANALYSIS OF LEVEE REACH UNDER
NON-FLOOD CONDITIONS

P2-CC-37

LEVEE ELEV. 42.1 FT.

T|REVERSE ANALYSIS _T_________.—-é P2-CC-26
FLOOD LEVEL: 20.0 E PENINSULA CANAL WATER LEVEL: 200 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 58+60 CROSS LEVEE
(LEVEE REACH 2-8)

—-80

L STCORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

Peod LoveuSee- a8 tA &1 vy | Main 301-432-1100 Fax 3054521528 PORTLAND, OREGON e 1-3




ELEVATION IN FEET (NAVD 88)

]
=

Embankment Soft, slightly clayey to clayey SILT

Embankment Loose, sity SAND to sandy SILT

Foundation Loose, sity SAND and sandy SILT (Alluvium)

Foundation Saoft, clayey SILT to silty CLAY (Alluvium)

P2-CC-37

LEVEE ELEV. 42.1 FT.
P2-CC-38

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

1.35

NO

2

1.40

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D2"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

MOTE: NO REVERSE ANALYSIS AS INBOARD F5S =14 AT
100-YEAR FLOCD.

PENINSULA CANAL

100 YEAR FLOOD LEVE 32.3 FT.

GEOLOGIC/ANALYSIS SECTION - STA. 58+60 CROSS LEVEE

(LEVEE REACH 2-8)

an

SCALE IN FEET

P L e 145608 _T-4.81 NAU

ELEVATION IN FEET (MAVD 88)

—-80

-"CORNFORTH

STEOMHEULTAMTS

10250 W, Greeoburg Foad, Suite 111
Fortland, Oregon 97223
Main 503-452-1100  Fax 503-452- 1528

100 YEAR FLOOD AN 2015
ALTERNATE ANALYSIS PROJ. 2320

PENINSULA 2 LEVEE ASSESSMENT

PORTLAND, OREGON fe -4




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 143 YES
2 128 NO
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D.3"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-37

LEVEE ELEV. 42.1 FT. PENINSULA CANAL

P2-CC-26 USACE AUTHORIZED FLOOD LEVE 35.3 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 58+60 CROSS LEVEE
(LEVEE REACH 2-8)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
- LicowsulTAaNTS|  ALTERNATE ANALYSIS |Pmoizm

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

rPiood Laveimec 14840816 Al s | Main 5034121100 Fax 502-anz 1928 PORTLAND, OREGON . 1-5




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.50 YES

2 242 YES
Embankment Loose, sity SAND to sandy SILT
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Foundation Loose, silty SAND and sandy SILT (Alluvium) CALCULATED EXIT GRADIENT AT TOE OF LAMDWARD
SLOPE=D2"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-43
P2-CC-42
LEWVEE ELEV. 40.5 FT.
100-YEAR FLOOD LEVEL: 31.0 FT. P2-CC44

PEMINSULA CANAL
WATER LEVEL: 200FT.

ELEVATION IN FEET {NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 80+80 CROSS LEVEE
(LEVEE REACH 2-9; CROSS-DIKE)

—-80

L= " CORNFORTH 100 YEAR JAN 2015
50 L CONSULTANTS FLOOD LEVEL e —

- Gi burg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

oot Lovinee- 1o 374 Ny | Main 503-412-1100 Fax 203452 1528 PORTLAND, OREGON iz 8-1




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 142 YES

2 2.54 YES
Embankment Loose, sity SAND to sandy SILT
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Foundation Loose, silty SAND and sandy SILT (Alluvium) CALCULATED EXIT GRADIENT AT TOE OF LAMDWARD
SLOPE=04"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-43
P2-CC-42
LEWVEE ELEV. 40.5 FT.
USACE AUTHORIZED FLOOD LEVEL: 333 FT.

P2-CC44
PENINSULA CANAL
WATER LEVEL: 200 FT.

ELEVATION IN FEET {NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 80+80 CROSS LEVEE
(LEVEE REACH 2-9; CROSS-DIKE)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi burg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

VPl L e 18808450080 ey | Main 503-452-1100  Fax 503-452-1528 FPORTLAMD, OREGON FIG. 8—2




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 140 YES

2 2.58 YES
Embankment Loose, sity SAND to sandy SILT d
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Foundation Loose, silty SAND and sandy SILT (Alluvium) CALCULATED EXIT GRADIENT AT TOE OF LAMDWARD
SLOPE=04"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-43
P2-CC-42
LEVEE ELEV. 40.5 FT.
REVERSE ANALYSIS FLOOD LEVEL: 33.8 FT.

P2-CC44
PENINSULA CANAL
WATER LEVEL: 200 FT.

ELEVATION IN FEET {NAVD 88)
ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 80+80 CROSS LEVEE
(LEVEE REACH 2-9; CROSS-DIKE)

—-80

AT CORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

- Gi burg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

+xPeod LoviuSee- 40 RA A uuy | Main 305-432-1100 Fax 3054521528 PORTLAND, OREGON re. 8-3




Embankment Soft, slightly clayey to clayey SILT SLIP SURFACE | CALCULATED F§ | MEETS REQUIRED F5*
1 1.73 YES
2 1.63 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, sity SAND and sandy SILT (Alluvium) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=0.3"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-40
LEVEEELEW. 38 4 FT.

ARy

100-YEAR FLOOD LEVEL: 31.0 FT.

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIC/ANALYSIS SECTION - STA. 186+67
(LEVEE REACH 2-9)

—-80

L~ CORNFORTH 100 YEAR FLOOD e
30 et COHSULTANTS FLOOD LEVEL PROJ. 2320

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 2 LEVEE ASSESSMENT
+Peod Loviussec-1mer 38 Ny | Main 503-412-1100 Fax 203521528 PORTLAND, OREGON rz. 9-1




Embankment Soft, slightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.81 YES
2 1.68 YES

*MINIMUM ALLOWABLE F5=1.4, USACE, EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, sity SAND and sandy SILT (Alluvium) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=0.3"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-40
P2-CC-50
LEVEEELEW. 38 4 FT.

ARy

USACE AUTHORIZED FLOOD LEVEL: 33.3 FT.

——

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIC/ANALYSIS SECTION - STA. 186+67
(LEVEE REACH 2-9)

—-80

L= "CORNFORTH USACE AUTHORIZED JAM 2015
30 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 2 LEVEE ASSESSMENT
Pl L e 1088750040 ey | Main 503-452-1100 Fax 503-452-1528 FPORTLAMD, OREGON FIE 9—2




Embankment Soft, slightly clayey to clayey SILT SLIP SURFACE | CALCULATED F§ | MEETS REQUIRED F5*
1 1.40 YES
2 1.78 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, sity SAND and sandy SILT (Alluvium) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=0.3"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-50 P2-CC-40
REVERSE ANALYSIS FLOOD LEVEL: 3B.0FT. LEVEEELEW. 38 4 FT.

ARy

ELEVATION IN FEET (NAVD 88)
ELENVATION IN FEET (MAVD

GEOLOGIC/ANALYSIS SECTION - STA. 186+67
(LEVEE REACH 2-9)

—-80

L= "CORNFORTH REVERSE ANALYSIS JAM 2015
30 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

10050 5. Gi burg Foad, Suite 111
SCALE IN FEET Forthod, Omgoa 79288 PENINSULA 2 LEVEE ASSESSMENT
Pl L e 1088750040 ey | Main 503-452-1100 Fax 503-452-1528 FPORTLAMD, OREGON FIE 9—3




ELEVATION IN FEET (NAVD 88)

]
=

Embankment

Embankment

Foundation

Foundation

an

Saoft, shightly clayey to clayey SILT

Loose, silty SAND fo sandy SILT

Loose, sity SAND and sandy SILT (Alluvium)

Saoft, clayey SILT to silty CLAY (Alluvium)

P2-CC-55
P2-CC-56
LEVEE ELEV. 37.5 FT.
100-YEAR FLOOD LEVEL: 21.0 FT.

GEOLOGIC/ANALYSIS SECTION - STA. 210+02
(LEVEE REACH 2-10)

SCALE IN FEET

SIS0 LiwalamSas-TI0HI2 47 A1 HAL

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

2158

YES

2

1.40

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D1"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

ELEVATION IN FEET (MAVD 88)

—-80

10250 W, Greeoburg Foad, Suite 111
Fortland, Oregon 97223
Main 503-452-1100  Fax 503-452- 1528

-"CORNFORTH

STEOMHEULTAMTS

100 YEAR AN 2015
FLOOD LEVEL PROJ. 2320

PENINSULA 2 LEVEE ASSESSMENT

PORTLAND. OREGON me10-1




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 185 YES
2 147 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D4™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-55
P2-CC-56

LEVEE ELEV. 37.5 FT.
USACE AUTHORIZED FLOOD LEVEL: 333 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 210+02
(LEVEE REACH 2-10)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

rPood Laveimee 10402800 A1 s | Main 5034121100 Fax 502-az. 1528 PORTLAND, OREGON rz10-2




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.58 YES
2 1.58 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation Loose, sity SAND and sandy SILT (Alluvium)
SLOPE=0.45"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

MOTE: RAISING FLOOD ELEVATION ABOVE 37 5 FT. OVERTOPS
THE LEVEE.

P2-CC-65
P2-CC-56
REVERSE ANALYSIS FLOOD LEVEL: 37.5FT. LEVEE ELEV. 37.5 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 210+02
(LEVEE REACH 2-10)

—-80

L STCORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

oot LoviuSee: 21003 RA A vy | Main 305-432-1100 Fax 3054521528 PORTLAND, OREGON rz10-3




Embankment  Soft, siightly clayey to clayey SILT [ SLIP SURFACE [ CALCULATED FS | MEETS REQUIRED F§* |
1 [ 144 | YES |
"MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1812

Embankment Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation  Loose, sifty SAND and sandy SILT (Alluvium) SLOFE=0.0"

""RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
Foundation Saft, clayey SILT to silty CLAY {Alluvium) EM 1110-2-1813

P2-CC-B0
LEVEE ELEV. 37.3 FT.

1D0-YEAR FLOOD LEVEL: 31.0 FT. o

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 218+08
(LEVEE REACH 2-11)

—-80

L= " CORNFORTH 100 YEAR JAN 2015
50 L CONSULTANTS FLOOD LEVEL e —

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

oot Lovines 21008 48 Ny | Main 503-412-1100 Fax 2034521528 PORTLAND, OREGON me11-1




Embankment  Soft, siightly clayey to clayey SILT [ SLIP SURFACE [ CALCULATED FS | MEETS REQUIRED F§* |
1 [ 144 | YES |
"MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1812

Embankment Loose, sity SAND to sandy SILT

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation  Loose, sifty SAND and sandy SILT (Alluvium) SLOFE=0.0"

""RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
Foundation Saft, clayey SILT to silty CLAY {Alluvium) EM 1110-2-1813

MOTE: NO REVERSE ANALYSIS CONDUCTED BECALSE NO
INBOARD SLIP SURFACE WAS ANALYZED.

P2-CC-B0
LEVEE ELEV. 37.3 FT.
USACE AUTHORIZED FLOOD LEVEL: 33.3FT. | ——

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 218+08
(LEVEE REACH 2-11)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

rPood Laveimee 21840800 Al s | Main 5034121100 Fax 502-anz. 1928 PORTLAND, OREGON re11-2




ELEVATION IN FEET (NAVD 88)

]
=

Embankment Soft, slightly clayey to clayey SILT

Embankment Loose, sity SAND to sandy SILT

Foundation Loose, sity SAND and sandy SILT (Alluvium)

Foundation Saoft, clayey SILT to silty CLAY (Alluvium)

100-YEAR FLOOD LEVEL: 21.0 FT.

P2-CC-64

P2-CC-85

an

SCALE IN FEET

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

27

YES

2

141

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D.0"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

GEOLOGIC/ANALYSIS SECTION - STA. 234+97
(LEVEE REACH 2-12)

ELEVATION IN FEET (MAVD 88)

—-80

-"CORNFORTH

STEOMHEULTAMTS

10250 W, Greeoburg Foad, Suite 111
Fortland, Oregon 97223
T2t Fiood LivelaSes- 234407 30,40 ey | Main 503-452-1100 Fax 503-452-1528

100 YEAR AN 2015
FLOOD LEVEL PROJ. 2320

PENINSULA 2 LEVEE ASSESSMENT

PORTLAND. OREGON me12-1




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 2 YES
2 1.50 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D1"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-64

P2-CC-85 LEVEE ELEV. 38.8FT.

USACE AUTHORIZED FLOOD LEVEL: 33.3FT.

]
=

:@_../

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 234+97
(LEVEE REACH 2-12)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

rPiood Laveimee234437.500 A1 s | Main 503 4121100 Fax 502-az. 1928 PORTLAND, OREGON re12-2




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.88 YES
2 1.82 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=DA™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-64
FP2-CC-85
REVERSE ANALYSIS FLOOD LEVEL: 38.2 FT. LEVEE ELEV. 38.8FT.

‘-..

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 234+97
(LEVEE REACH 2-12)

—-80

AT CORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

Reod LoviuSee: 234 RA A uuy | Main 3054321100 Fax 3054521528 PORTLAND, OREGON rz12-3




ELEVATION IN FEET (NAVD 88)

]
=

Embankment Soft, slightly clayey to clayey SILT

Embankment Loose, sity SAND to sandy SILT

Foundation Loose, sity SAND and sandy SILT (Alluvium)

Foundation Saoft, clayey SILT to silty CLAY (Alluvium)

100-YEAR FLOOD LEVEL: 31.0FT.

P2-CC-87

LEVEE ELEV. 382 FT.

an

SCALE IN FEET

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

2.00

YES

2

1.52

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D.0"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

GEOLOGIC/ANALYSIS SECTION - STA. 244+73
(LEVEE REACH 2-13)

TS0 LiwelniSas2a44 72 S5.41 NAL

ELEVATION IN FEET (MAVD 88)

—-80

10250 W, Greeoburg Foad, Suite 111
Fortland, Oregon 97223
Main 503-452-1100  Fax 503-452- 1528

-"CORNFORTH

STEOMHEULTAMTS

100 YEAR AN 2015
FLOOD LEVEL PROJ. 2320

PENINSULA 2 LEVEE ASSESSMENT

PORTLAND. OREGON me13-1




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.82 YES
2 1.82 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D2"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-87

LEVEE ELEV. 382 FT.
USACE AUTHORIZED FLOOD LEVEL: 333 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 244+73
(LEVEE REACH 2-13)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

rPiood Laveimee- 04475800 A1 s | Main 5034121100 Fax 502-anz 1928 PORTLAND, OREGON re13-2




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 140 YES
2 175 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D3™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-87

REVERSE ANALYSIS FLOOD LEVEL: 35.5 FT. LEVEE ELEV 28.2FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 244+73
(LEVEE REACH 2-13)

—-80

AT CORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

Peod LoviuSee:204s 73 RA A uy | Main 305-432-1100 Fax 3054521528 PORTLAND, OREGON rz13-3




ELEVATION IN FEET (NAVD 88)

]
=

Embankment Soft, slightly clayey to clayey SILT

Embankment Loose, sity SAND to sandy SILT

Foundation Loose, sity SAND and sandy SILT (Alluvium)

Foundation Saoft, clayey SILT to silty CLAY (Alluvium)

100-YEAR FLOOD LEVEL: 31.0FT.

P2-CC-TD

P2-CC-T1 LEVEE ELEV. 33.6 FT.

an

SCALE IN FEET

GEOLOGIC/ANALYSIS SECTION - STA. 254+35
(LEVEE REACH 2-14)

Iz Lirebaen-2 54 38 TTAI ML

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

1.88

YES

2

148

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D1"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

ELEVATION IN FEET (MAVD 88)

—-80

10250 W, Greeoburg Foad, Suite 111
Fortland, Oregon 97223
Main 503-452-1100  Fax 503-452- 1528

-"CORNFORTH

STEOMHEULTAMTS

100 YEAR AN 2015
FLOOD LEVEL PROJ. 2320

PENINSULA 2 LEVEE ASSESSMENT

PORTLAND. OREGON me14-1




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.87 YES
2 1.58 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D2"

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-TD

P2-CC-T1 LEVEE ELEV. 326 FT.
USACE AUTHORIZED FLOOD LEVEL: 333 FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 254+35
(LEVEE REACH 2-14)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

rPiood Laveimee-4438-800 A1 s | Main 5034121100 Fax 502-anz 1928 PORTLAND, OREGON rz14-2




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 140 YES
2 1.85 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D3™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-TD
P2-CC-71

REVERSE ANALYSIS FLODD LEVEL: 352 FT. LEVEE ELEV. 33.6FT.

]
=

ELEVATION IN FEET (NAVD 88)
ELEVATION IN FEET (MAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 254+35
(LEVEE REACH 2-14)

—-80

AT CORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

xPeod LoviuSee: 254435 A4 by | Main 301-432-1100 Fax 3054521528 PORTLAND, OREGON rz14-3




ELEVATION IN FEET (NAVD 88)

]
=

Embankment Soft, slightly clayey to clayey SILT

Embankment Loose, sity SAND to sandy SILT

Foundation Loose, sity SAND and sandy SILT (Alluvium)

Foundation Saoft, clayey SILT to silty CLAY (Alluvium)

100-YEAR FLOOD LEVEL: 31.0 FT.

P2-CC-73

P2-CC-74
LEVEE ELEV. 37.7 FT.

SLIP SURFACE

CALCULATED FS

MEETS REQUIRED F5*

1

187

YES

2

1.71

YES

*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

SLOPE=D2"

"RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.

EM 1110-2-1813

B-1
PROJECTED
135 FTSE

an

SCALE IN FEET

GEOLOGIC/ANALYSIS SECTION - STA. 272+98
(LEVEE REACH 2-15)

ELEVATION IN FEET (MAVD 88)

—-80

-"CORNFORTH

STEOMHEULTAMTS

10250 W, Greeoburg Foad, Suite 111
Fortland, Oregon 97223
TEtFsod LevelnSes 2T2eas 4541 iy | Main 503-442-1100  Fax 503-452- 1528

100 YEAR AN 2015
FLOOD LEVEL PROJ. 2320

PENINSULA 2 LEVEE ASSESSMENT

PORTLAND. OREGON me15-1




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 1.87 YES
2 1.85 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D3™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-73

P2-CC-74 B1
LEVEE ELEV. 37.7 FT. PROJECTED
USACE AUTHORIZED FLOOD LEVEL: 333 FT. 135 FTSE

]
=

ELEVATION IN FEET (MAVD 88)

ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 272+98
(LEVEE REACH 2-15)

—-80

L ="CORNFORTH USACE AUTHORIZED JAN 2015
50 L COHNSULTAMNTS FLOOD LEVEL pPre—

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

rPood Laveimee 272438800 A1 s | Main 5034121100 Fax 502-anz. 1928 PORTLAND, OREGON re15-2




Embankment Saoft, siightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED F5*
1 140 YES
2 2.02 YES
*MINIMUM ALLOWABLE FS=1.4, USACE. EM 1110-2-1813

Embankment Loose, sity SAND to sandy SILT

Foundation Logse, silty SAND and sandy SILT (Alluvium]) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE=D3™

Foundation Soft, clayey SILT to sitty CLAY (Alluvium) "RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE.
EM 1110-2-1813

P2-CC-73

P2-CC-74 B-1
PROJECTED
REVERSE ANALYSIS FLOOD LEVEL: 38.5 FT. LEVEE ELEV 37.7 FT. 135 FT SE

]
=

ELEVATION IN FEET (MAVD 88)

ELEVATION IN FEET (NAVD 88)

GEOLOGIC/ANALYSIS SECTION - STA. 272+98
(LEVEE REACH 2-15)

—-80

AT CORNFORTH REVERSE ANALYSIS AN 2015
30 e RO HSULTANTS FLOOD LEVEL PROJ. 2320

- Gi tburg Foad, Suite 111
SCALE IN FEET Tt O s o PENINSULA 2 LEVEE ASSESSMENT

oot Loviusee:2Toas A A uuy | Main 3054321100 Fax 3054521528 PORTLAND, OREGON rz15-3




