PEN 1 & PEN 2

Levee Engineering Assessment

* Following 44 CFR 65.10 (FEMA)
« Standard: US Army Corps Manuals

* Roles:
— Cornforth: Seepage, Stability, Settlement
— WEST: Freeboard, Scour Protection
— MCDD: Interior Drainage
— Group Mackenzie: As-Builts




44 CFR 65.10 CERTIFICATION REQUIREMENTS

SETTLEMENT
(LOSS OF FREEBOARD)
HYDRAULIC ANALYSES
(FLOOD LEVELS) l j L j '
3FT.MIN. §
AV Ay
e —— -

SCOUR ——= 57 " _~ " __» THROUGH INTERIOR FLOODING

PROTECTION ——™ : (PUMP CAPACITY)

N\~ \_~» SEEPAGE

s}

&
W UNDER

SEEPAGE




Smith Lake

Railroad
Embankment 77/

Heron'Lakes
‘Golf Club

, PEN'1
- Pump Station

Lt

06,0 %

Vanport
Pump Station

Vanport
Wetlands

Portland{lﬁttgai'national
Raceway:
Sy, j -
= \ xfg&' ‘

- R

September 24, 2014

Legend

‘ Pump station

@ | evee alignment

A Area of concern




Railroad Mixed sand and silt with timber remnants SLIP SURFACE | CALCULATED FS | MEETS REQUIRED FS*
Embankment 1 115 NO

2 2.04 YES
*MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1913

Fill Soft, slightly clayey to clayey SILT

SLOPE =0.2**

Foundation Soft, clayey SILT (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
EM 1110-2-1913

|:] Fill Loose, silty SAND to sandy SILT CALCULATED EXIT GRADIENT AT TOE OF LANDWARD

Foundation Loose, silty SAND (Alluvium)
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Railroad Mixed sand and silt with timber remnants SLIP SURFACE | CALCULATED FS | MEETS REQUIRED FS*
Embankment 1 171 YES

2 1.28 NO
*MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1913

Fill Soft, slightly clayey to clayey SILT

SLOPE = 0.0"

Foundation Soft, clayey SILT (Alluvium) **RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
EM 1110-2-1913

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

Foundation Loose, silty SAND (Alluvium)
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ELEVATION (FT, NAVD '88)
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Peninsula Drainage District #2 September 24, 2014
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Embankment Soft, slightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED FS*
1 0.99 NO
2 1.75 YES

Embankment Loose, silty SAND to sandy SILT

Foundation Loose, silty SAND and sandy SILT (Alluvium) gféggLAgED EXIT GRADIENT AT TOE OF LANDWARD
=0.1%

|:I *MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1913

Foundation Soft, clayey SILT to silty CLAY (Alluvium) *RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,
EM 1110-2-1913
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Embankment  Soft, slightly clayey to clayey SILT SLIP SURFACE | CALCULATED FS | MEETS REQUIRED FS*
1 1.09 NO

2 1.61 YES
*MINIMUM ALLOWABLE FS=1.4, USACE, EM 1110-2-1913

Embankment Loose, silty SAND to sandy SILT

Foundation Loose, silty SAND and sandy SILT (Alluvium) CALCULATED EXIT GRADIENT AT TOE OF LANDWARD
SLOPE =0.1**
Foundation Soft, clayey SILT to silty CLAY (Alluvium) **RECOMMENDED MAXIMUM EXIT GRADIENT = 0.5, USACE,

EM 1110-2-1913
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