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A single sensitivity analysis was performed for this analysis cross section, which consisted of 
reducing the strength parameters for the top three soil layers and increasing the permeability 
contrast between the blanket and underlying aquifer layer. 

The analysis results for the base model and sensitivity runs are summarized in Section 6, 
Table 6-1. 

The analysis results show that landside slope stability is the controlling geotechnical failure 
mode for Site 2. Of the different models analyzed, sensitivity case 1 with reduced strength 
parameters is considered representative given that we do not have any laboratory test data 
available. Therefore, a critical factor of safety WSE, i.e. a WSE that corresponds to a factor 
of safety of 1.4, of +104 feet (NAVD88) is acceptable at this location. This corresponds to 
approximately 6.5-foot of water on the waterside of the levee relative to the landside toe 
elevation. 

5.3 Site 3 

The analysis cross section for Site 3 is located along the left bank of the levee at 
Station 1396+50. The levee in this portion of the system has a height of around 12 feet to 
15 feet, with a levee crown width of 10 feet to 15 feet. Waterside and landside slopes are 
approximately 2.9H:1V and 2.1H:1V, respectively. This section of levee does not have a 
landside ditch, but there is a slight landside depression approximately 30 landward of the 
landside levee toe. The analysis cross section is shown in Figure 5. 

Based on the exploration data available, the levee embankment comprises silts and clays. 
Subsurface materials consist of silts and clays with interbeds of sand, silty sand and clayey 
sand. A variable landside blanket thickness is indicated by explorations. For the purpose of 
analysis, a base model was established using information from CPT WCLESB_012C and 
boring WCLESB_003A, which indicates a 5- to 6-foot-thick landside blanket overlying a sand 
and silty sand aquifer (Figure 5). 

Soil strength and seepage parameters selected for analysis were determined using a 
combination of exploration data, engineering judgment, knowledge of the materials in the 
area, and information the Guidance Document (Revision 13; URS, 2013). 

Two sensitivity analyses were performed to assess effects on seepage and stability, as 
detailed below. 

 Sensitivity 1: base model with waterside boundary conditions change to total head 
conditions to charge subsurface layers to mimic truncation of waterside blanket and 
directly connect the aquifer layer to the waterside channel. 

 Sensitivity 2: Sensitivity Case 1 with an increased permeability contrast between the 
blanket and aquifer. 

The analysis results for the base model and sensitivity runs are summarized in Section 6. 
Table 6-1. 
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The analysis results show that underseepage is the controlling geotechnical failure mode for 
Site 3. Of the different models analyzed, sensitivity case 2 is considered representative given 
that the waterside blanket could have been eroded during past flood events, thereby 
providing a direct connection to the aquifer layer. Therefore, a critical gradient WSE, i.e. a 
WSE that corresponds to a hydraulic gradient that matches criteria, of +101.7 feet (NAVD88) 
is acceptable at this location. This corresponds to approximately 3.5-foot of water on the 
waterside of the levee relative to the landside toe elevation. 

ANALYSIS RESULTS 

The results of geotechnical analysis for Sites 1, 2 and 3 are summarized in Table 6-1. 

Table 6-1. Summary of Preliminary Analysis Results for Channel Capacity Assessment 

Site and 
Stationing Sensitivity Case 

Top of 
Levee 

Elevation 
(feet) 

Landside 
Toe 

Elevation 
(feet) 

Critical 
Gradient 

Water 
Surface 

Elevation 
(WSE)1 

Critical 
Factor of 

Safety 
WSE2 

Site 1: Primary: base model (BM) with empty ditch 112.07 100.5 102.3 105.5 
Station 
1460+00 Sensitivity 1: BM with full ditch >109.1 105.0 
Left Bank 

Sensitivity 2: BM with empty ditch and parameter 
change 

99.5 105.5 

Sensitivity 3: BM with empty ditch, parameter 
change and cracked blanket 

100.7 106.4 

Sensitivity 4: BM with full ditch and parameter 
change 

109.0 104.7 

Sensitivity 5: 10-foot blanket BM with empty ditch 105.2 107.1 

Sensitivity 6: 10-foot blanket BM with empty ditch 
and boundary change 

105.2 107.1 

Sensitivity 7: 10-foot blanket BM with full ditch >109.1 107.1 

Site 2: Base Model 108.9 97.5 >105.9 105.9 
Station 
1191+00 Sensitivity 1: BM with parameter change >105.9 104.0 
Left Bank 

Site 3: BM 112.2 98.0 104.9 109.2 
Station 
1396+50 Sensitivity 1: BM change boundary 102.4 106.3 
Left Bank 

Sensitivity 2: BM with truncation of waterside 
blanket and changed parameters 

101.7 105.8 

Notes: 
1	 Critical Gradient WSE is the WSE at which the hydraulic gradient matches the criteria limit at that location (see 

Section 4.1 for criteria limits based on offset distance from the landside levee toe) 
2	 Critical Factor of Safety WSE is the WSE at which a slip surface that could impact the global stability of the levee has a 

FOS of 1.4. 
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Preliminary geotechnical analyses indicate that the amount of water that can be placed on 
the waterside levee slopes without exceeding geotechnical criteria varies depending on 
location within the Middle Eastside Bypass. Based on the discussions presented in 
Section 5, the following maximum water levels are considered appropriate for Sites1, 2 
and 3. 

Table 6-2. Summary of Preliminary Analysis Results for Channel Capacity Assessment 1 

Location 
Controlling 

Geotechnical 
Criteria 

Maximum Water Surface 
Elevation (feet) (NAVD88) 

Approximate Height of 
Water on the Levee2 

(feet) 

Site 1 (Ditch Empty) Seepage 100.7 1.2 

Site 1 (Ditch Full) Slope Stability 104.7 5.2 

Site 2 Slope Stability 104 6.5 

Site 3 Seepage 101.7 3.7 

Note: 
1 Height of water on the levee at a particular location does not necessarily translate directly to another site, i.e. if water 

were at a height of 1 foot on the levee at Site 1, then the height of water on the levee at a different location could be 
different. 

2 Height of water relative to the typical landside ground elevation 

Based on the results presented in Table 6-2, conditions at Site 1 control the channel capacity 
of the Middle Eastside Bypass from the perspective of geotechnical criteria. 

7 LIMITATIONS 

This technical memorandum was prepared in accordance with the standard of care 
commonly used for seepage and stability analysis as the state-of-practice in the engineering 
profession. Standard of care is defined as the ordinary diligence exercised by fellow 
practitioners in this area performing the same services under similar circumstances during 
the same period. 

Only seepage and stability conditions were considered for the purpose of this Technical 
Memorandum. Other geotechnical performance conditions, such as erosion, freeboard, rapid 
drawdown and seismic deformation were not assessed. 

Seepage and stability criteria used in this review are based on standard USACE and ULDC 
criteria. As with any deterministic criteria, there is always a margin of risk associated with 
these criteria. 
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The analysis results and recommendations presented in this technical memorandum are 
based on preliminary data and the results and recommendations should be refined once 
more detailed information becomes available. 

The effects of nuisance seepage (through seepage and shallow foundation underseepage) 
that are known to be an issue in this levee system were not considered in the preparation of 
this technical memorandum. 

Interceptor trench drains are known to exist along the levee system offset a distance from 
the landside levee toe. The details of these interceptor drains are not that well known, but it 
is understood that they have not been engineered to check filter compatibility between the 
drain and the surrounding soils. These drains are pumped all year round and could be a 
potential source for piping of material. The presence and impact of these drains was not 
considered as part of our analysis. 

Notwithstanding the information presented in this Technical Memorandum, standard 
Operation & Maintenance flood monitoring should continue to occur. 

This technical memorandum is for the use and benefit of the DWR. Use by any other party is 
at their own discretion and risk. 
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Figure 1 Site Location Map 

Figure 2 Station 1460+00 Base Model 

Figure 3 Station 1460+00 10 ft. Blanket Model 

Figure 4 Station 1191+00 Base Model 

Figure 5 Station 1396+50 Base Model 
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