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Table 1: Summary of Subsurface Explorations
Small Communities Flood Risk Reduction Plan
Community of Courtland

Approximate Approximate Coordinates™” Approx. Levee Approx. LS Toe Approximate Depth | Exploration
Segment Exploration NULE Levee Crown Elev? Elev? Approx. Levee to Groundwater® Depth
Exploration ID Exploration Area Number Location Station (ft) Latitude Longitude (ft) (ft) Height (ft) (ft)

GEI_RD551_001C Sacramento River 126 Landside Toe 2900+00 38.332934 -121.568177 31.2 11.7 19.5 6.3 77.8
GEI_RD551_002C Sacramento River 126 Landside Toe 2765+00 38.302015 -121.569677 30.5 12.5 18.0 9.6 75.1
GEI_RD551_003C Sacramento River 126 Landside Toe 2595+00 38.266500 -121.527400 27.7 10.7 17.0 4.9 101.1
GEI_RD551_006C Snodgrass Slough 1041 Levee Crown 1285+00 38.28376067 -121.5044545 26.6 2.2 24.4 32.0 101.1
GEI_RD551_007C Snodgrass Slough 1041 Levee Crown 1347+50 38.299046 -121.512290 241 5.0 19.1 28.4 75.6
GEI_RD551_008C Snodgrass Slough 1041 Levee Crown 1325+00 38.292625 -121.510449 26.5 -0.9 27.4 32.7 101.3
GEI_RD551_009C-B | Snodgrass Slough 1041 Levee Crown 1445+00 38.32345252 -121.5199862 28.7 11.6 17.1 345 71.4
GEI_RD551_010C Snodgrass Slough 1041 Levee Crown 1500+00 38.33736205 -121.5253532 29.4 10.3 19.1 321 75.7

@ | ocations are approximate - based on field GPS and GIS tools. Horizontal datum is NAD 83.

@ Elevations are approximate - based on GIS tools and GPS. Vertical datum is NAVD 88

@ Depth to groundwater was based on the results of the shallowest pore pressure dissipation tests performed within the sounding.




Table 2. Summary of Courtland Levee Vulnerability

NULE Alignment
ID

NULE
Segment

Reach

Start
Station

End Station

Vulnerability

Underseepage

Through
Seepage

Slope
Stability

Erosion

Freeboard
(% Deficient)

Notes

TMSS-L

1040

1040-A

1000+00

1050+00

X*

Reach Characteristics:

- Predominantly historical overbank deposits with some crevasse splay deposits on the landside; waterside is underlain by Holocene marsh deposits
- Avg 12 feet of head above landside toe

- No history of past performance

- 2 explorations along reach indicate a blanket ranging from 12 to 35 feet

Levee Geometry:

- Average Height: 24 feet

- Average LS Slope: 5.3H:1V

- Average WS Slope: 3.1H:1V
- Average Crest Width: 16 feet

Conclusions:

- Underseepage: |dentified as vulnerable due to the high head condition with a blanket that does not meet criteria

- Through Seepage: Identified as vulnerable due to an erodible embankment material and head that exceeds criteria

- Slope Stability: Not identified as vulnerable due to flat landside slopes

- Erosion: Identified as vulnerable due to waterside slopes steeper than 3H:1V at isolated locations throughout the reach and the erodible embankment
material

- Freeboard: More than 3 feet freeboard present along the reach

TMSS-L

1040

1040-8

1050+00

1073+00

Reach Characteristics:

- Predominantly historical overbank deposits with some crevasse splay deposits on the landside; waterside is underlain by Holocene marsh deposits
- History of seepage along the reach

- Avg 14 feet of head above landside toe

- No explorations performed in this reach

Levee Geometry:

- Average Height: 26 feet

- Average LS Slope: 5.1H:1V

- Average WS Slope: 3.9H:1V

- Average Crest Width: 16 feet

Conclusions:

- Underseepage: |dentified as potentially vulnerable due to the high head condition, low creep ratio, seepage past performance, and no blanket thickness data
available

- Through Seepage: Identified as potentially vulnerable due to high head condition that would exceed criteria assuming an erodible embaknment material.

- Slope Stability: Not identified as vulnerable due to flat landside slopes

- Erosion: Not identified as vulnerable due to waterside slopes flatter than 3H:1V along the reach

- Freeboard: More than 3 feet freeboard present along the reach

SDSS-R

1041

1041-A

1231+00

1380+00

Reach Characteristics:

- Predominantly Holocene alluvium of supratidal floodplain on the landside and waterside
- History of seepage along the reach

- History of LS slough along the Sta. 1305+00 to 1380+00

- Avg 12.5 feet of head above landside toe

- Five borings along reach indicate a blanket thickness of greater than 29 feet

Levee Geometry:

- Average Height: 23 feet

- Average LS Slope: 5.0H:1V

- Average WS Slope: 3.2H:1V

- Average Crest Width: 27.5 feet

Conclusions:

- Underseepage: Not identified as vulnerable due to the thick blanket condition shown in the explorations, except where ditches are present along the landside
toe in isolated locations.

- Through Seepage: Identified as vulnerable due to an erodible embankment material (especially in the downstream portion of the reach) and head that
exceeds criteria

- Slope Stability: Not identified as vulnerable due to flat landside slopes

- Erosion: Not identified as vulnerable due to waterside slopes flatter than 3H:1V along a majority of the levee and wide levee sections (>20-foot crest width) at
locations that are steeper than 3H:1V.
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Table 2. Summary of Courtland Levee Vulnerability

Vulnerability
. Freeboard
NULE Alignment NULE Start Through Slope (% Deficient) Notes
1D Segment Reach Station [End Station| Underseepage | Seepage | Stability Erosion

Reach Characteristics:
- Predominantly Holocene alluvium basin deposits on the landside and waterside
- No history of past performance
- Avg 5 feet of head above landside toe
- Two explorations along reach indicate the presence of 6.5-foot-thick blanket in one and no blanket in the other
Levee Geometry:
-Average Height: 17.5 feet

SDSS-R 1041 1041-B | 1380+00 | 1490+00 X X - X* 0 -Average LS Slope: 5.7H:1V
-Average WS Slope: 3.0H:1V
-Average Crest Width: 22.5 feet
Conclusions:
-Underseepage: Identified as vulnerable due to the presence of a thin blanket at the landside levee toe
-Through Seepage: Identified as vulnerable due to erodible embankment material and a head above the landside toe that exceeds criteria
-Slope Stability: Not identified as vulnerable due to flat landside slopes
-Erosion: Identified as vulnerable due to waterside slopes steeper than 3H:1V at isolated locations throughout the reach
Reach Characteristics:
- Predominantly historical crevasse splay deposits on the landside; waterside underlain by Holocene crevasse splay deposits and historical overbank deposits
- No history of past performance
- Avg 5.5 feet of head above landside toe
- One exploration along reach indicates the presence of a leaker condition (no blanket)
Levee Geometry:
-Average Height: 18 feet
-Average LS Slope: 4.5H:1V

SDSS-R 1041 1041-C 1490+00 | 1543+00 - - - X* 0 -Average WS Slope: 2.9H:1V
-Average Crest Width: 23 feet
Conclusions:
-Underseepage: Not identified as vulnerable due to relatively low head and a creep ratio criteria that meets criteria
-Through Seepage: Not identified as vulnerable due to head above the landside toe that meets criteria
-Slope Stability: Not identified as vulnerable due to flat landside slopes
-Erosion: Identified as vulnerable due to waterside slopes steeper than 3H:1V at locations throughout the reach
-Freeboard: More than 3 feet freeboard present along the reach
Reach Characteristics:
- Predominantly historical overbank deposits on the landside; waterside underlain by Holocene overbank deposits.
- History of boils, seepage, and WS erosion is typical along segment
Three explorations at approximate Sta. 2985+00, 3005+00, and 3010+00 show a blanket thickness ranging from 0 to 2 ft.
- Avg 9 feet of head above landside toe
Levee Geometry:
-Average Height: 14.5 feet
-Average LS Slope: 2.8H:1V
-Average WS Slope: 2.1H:1V
-Average Crest Width: 32.5 feet

SACR-L 131 131-A 3012+00 | 2965+00 X X - X 0
Conclusions:
-Underseepage: Identified as vulnerable due the presence a thin blanket condition that does not meet criteria in one exploration and leaker conditions shown
in two of the explorations with low creep ratios as well as seepage past performance throughout the reach
-Through Seepage: Identified as vulnerable due to an erodible embankment material and head above the landside toe that exceeds criteria
-Slope Stability: Not identified as vulnerable due to landside slopes greater than 2H:1V along a majority of the reach and the one location that is steeper
corresponds to an overbuilt section (i.e. wide crest width)
-Erosion: Identified as vulnerable due to waterside slopes steeper than 3H:1V at locations throughout the reach and erosion past performance documented at
multiple locations with the reach
-Freeboard: More than 3 feet freeboard present along the reach
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Table 2. Summary of Courtland Levee Vulnerability

Vulnerability
) Freeboard
NULE Alignment NULE Start Through Slope (% Deficient) Notes
1D Segment Reach Station [End Station| Underseepage | Seepage | Stability Erosion

Reach Characteristics:
- Predominantly historical overbank deposits on the landside; waterside underlain by Holocene overbank deposits and historical crevasse splay deposits.
- History of WS erosion is typical along segment
- LS slough documented at approximately Sta. 2940+00
- Avg 9 feet of head above landside toe
Levee Geometry:
-Average Height: 16.5 feet
-Average LS Slope: 3.1H:1V
-Average WS Slope: 2.4H:1V
-Average Crest Width: 27 feet

SACR-L 131 131-B 2965+00 | 2915+00 X X - X 0
Conclusions:
-Underseepage: Identified as potentially vulnerable due an average head of 9 feet above the landside toe, a low creep ratio, and no blanket thickness data
available.
-Through Seepage: Identified as potentially vulnerable due to head above the landside toe that would likely exceed criteria for an erodible embankment
-Slope Stability: Not identified as vulnerable due to landside slopes greater than 2H:1V along a majority of the reach and the one location that is steeper
corresponds to an overbuilt section (i.e. wide crest width)
-Erosion: Identified as potentially vulnerable due to waterside slopes steeper than 3H:1V along a majority of the reach and erosion past performance
documented throughout the reach
-Freeboard: More than 3 feet freeboard present along the reach
Reach Characteristics:
- Predominantly historical overbank deposits on the landside; waterside underlain by historical overbank deposits and crevasse splay deposits.
- History of seepage and WS erosion is typical along segment
- 4 explorations ranging from approximate Sta. 2765+00 to 2900+00 show a blanket thickness ranging from 13 to 28 ft
- Avg 8 feet of head above landside toe
Levee Geometry:
-Average Height: 18 feet
-Average LS Slope: 2.6H:1V
-Average WS Slope: 2.4H:1V

SACR-L 126 126-A 2915+00 | 2765+00 - X - X 0 _Average Crest Width: 36 feet
Conclusions:
-Underseepage: Not identified as vulnerable due to the thick blanket condition shown in the explorations.
-Through Seepage: Identified as vulnerable due to head above the landside toe that exceeds criteria for an erodible embankment
-Slope Stability: Not identified as vulnerable due to landside slopes greater than 2H:1V along the reach and no documented landside stability past performance
-Erosion: Identified as vulnerable due to waterside slopes steeper than 3H:1V throughout the reach as well as erosion past performance documented
throughout the reach
-Freeboard: More than 3 feet freeboard present along the reach
Reach Characteristics:
- Predominantly historical overbank deposits on the landside; waterside underlain by historical overbank deposits and crevasse splay deposits.
- History of seepage and WS erosion is typical along segment
- 9 explorations ranging from approximate Sta. 2560+00 to 2735+00 show a blanket thickness ranging from 0 to 23 ft
- Avg 8 feet of head above landside toe
Levee Geometry:
-Average Height: 17 feet
-Average LS Slope: 2.5H:1V
-Average WS Slope: 2.0H:1V
-Average Crest Width: 35 feet

SACR-L 126 126-B 2765+00 | 2556+53 X X - X 0
Conclusions:
-Underseepage: Identified as vulnerable due to the presence of a thin blanket condition at multiple locations and a leaker condition shown in the explorations
with a low creep ratio as well as seepage past performance throughout the reach
-Through Seepage: Identified as vulnerable due to head above the landside toe that exceeds criteria for an erodible embankment
-Slope Stability: Not identified as vulnerable due to landside slopes greater than 2H:1V along the reach and no documented landside stability past performance
-Erosion: Identified as vulnerable due to waterside slopes steeper than 3H:1V throughout the reach as well as erosion past performance documented
throughout the reach
-Freeboard: More than 3 feet freeboard present along the reach

*Only affects a portion of the reach
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Table 3. Summary of Courtland Remedial Alternatives

Reach Vulnerability
NULE NULE Start End Length Through
Alignment ID [ Segment Name gment Reach Station Station (feet) Remediation Alternative 1 Dimensions Remediation Alternative 2 Dimensions'” |Underseepage| Seepage Erosion
The Meadow 65-foot deep cutoff wall 145-foot wide 20-foot tall combo berm
TMSS-L 1040 1040-A 1000+00 | 1050+00 5,000 . ) X X X*
Slough Left Bank 145-foot wide RSP (3,000 feet) 145-foot wide RSP (3,000 feet)
The Meadow .
TMSS-L 1040 1040-B | 1050+00 | 1073+00 2,300 [95-foot deep cutoff wall 160-foot wide seepage berm X X -
Slough Left Bank
Snod Sl h
SDSS-R ”°Riggfts;an°k”g 1041 1041-A | 1231400 | 1380400 | 14,900 |20-foot deep cutoff wall 13-foot tall Stability berm ; X .
Snod Slough 55-foot deep cutoff wall 90-foot wide seepage berm
SDSS-R nocgrass Sloug 1041 1041-B | 1380+00 | 1490+00 | 11,000 P € seepag X X X*
Right Bank 105-foot wide RSP (7,000 feet) 105-foot wide RSP (7,000 feet)
Snodgrass Slough .
SDSS-R Right Bank 1041 1041-C 1490+00 | 1543+00 5,300 110-foot wide RSP (3,000 feet) N/A - - X*
SACRL Sacramento River 131 131A 3012400 | 2965400 4,700 80-foot d(?ep cutoff wall 75-foot w!de 8-foot tall combo berm X X X
Left Bank 90-foot wide RSP 90-foot wide RSP
i 80-foot deep cutoff wall 85-foot wide 9-foot tall combo berm
SACR-L | S@cramento River 131 1318 | 2965+00 | 2915400 | 5,000 P X X X X
Left Bank 100-foot wide RSP 100-foot wide RSP
SACRL Sacramento River 126 126A 2915400 | 2765400 15,000 20-foot degp cutoff wall 8-foot tall s.tablllty berm ) X X
Left Bank 110-foot wide RSP 110-foot wide RSP
S to Ri 115-foot deep cutoff wall 85-foot wide 9-foot tall combo berm
SACR-L acramento River 126 1268 | 2765+00 | 2556+53 | 20,847 eP X X X X
Left Bank 105-foot wide RSP 105-foot wide RSP

*Only affects a portion of the reach

Note: Wall depths and berm widths rounded up to the nearest 5-foot dimension and stability berm heights rounded to the nearest 1-foot dimension.
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