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COMPARISON OF COST ESTIMATES
NATOMASLEVEE IMPROVEMENT PROGRAM (NLIP)
2007 CCAD ENGINEER’'SREPORT AND UPDATED SAFCA 200-YEAR PROJECT
COST ESTIMATE

Significant changes have occurred in the Natomas L evee Improvement Program (NLIP) since the
formation of SAFCA’s Consolidated Capital Assessment District (CCAD) in 2007. Evolving
federal and state levee design standards and new data on levee foundation and embankment
conditions have required significant alterations in the design of the NLIP from what was
assumed when estimating costs for the 2007 CCAD Engineer’s Report (CCAD Engineer’s
Report). These changes have raised the overall cost of SAFCA’s 200-year project, extended the
anticipated completion date of the project, and created a need for additional local funding to
alow SAFCA to partner with the U.S. Army Corps of Engineers (USACE) and the State of
California to complete the project. The purpose of this report is to compare SAFCA’s current
estimate of the cost for the 200-year project with the cost estimate contained in the CCAD
Engineer’ s Report.

Cost Estimate for the 200-Y ear Project in the CCAD Engineer’s Report

The cost estimate for the 200-year project provided in the CCAD Engineer's Report was
developed in two previous reports to SAFCA for the Natomas Levee Evaluation Study (NLES):

e “Natomas Levee Evaluation Study, Preliminary Cost Estimate,” July 2006, prepared for
SAFCA by Parsons Brinckerhoff

e “Natomas Levee Evaluation Study, Final Report,” July 14, 2006, prepared for SAFCA by
the consultant team

The 2006 NLES Preliminary Cost Estimates contained the details of an estimated cost of $300.1
million. The July 14, 2006 NLES Final Report escalated program costs to the anticipated year of
construction, resulting in a total estimated cost of $414.1 million. This was the amount for the
Natomas improvements assumed in the CCAD Engineer’s Report and consequently was the
basis for setting the annual CCAD assessments levied on Natomas property owners.

The NLES Final Report presented modeling data showing the water surface elevations (or
WSE’s) that would be produced by a 200-year flood in the major water bodies around the
Natomas Basin (or Basin). Based on these WSE's, the NLES identified deficiencies in the
Natomas perimeter levee system that would need to be addressed in order to meet 200-year
design standards. These deficiencies included inadequate levee freeboard, levee foundation and
dope stability and susceptibility to erosion. The identified deficiencies were concentrated
principally along the Natomas Cross Canal (NCC) south levee and the Sacramento River east
levee.

The NLES also identified the measures that could be implemented to address these deficiencies.
These measures were patterned on the improvement program underway along the American
River outside Natomas. They included levee raising and cutoff wall construction along the entire
length of the NCC south levee and along the Sacramento River east levee between the mouth of
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the NCC and Powerline Road; cutoff wall construction along the Sacramento River east levee
and the American River north levee between Powerline Road and Northgate Boulevard; and
erosion protection at about ten sites along the waterside of the Sacramento River east levee
between the mouth of the NCC and Powerline Road. Only minor improvements were proposed
for limited portions of the levees along the eastside of the Natomas Basin based on the
performance history of these levees and improvements made to them as part of SAFCA’s North
ArealLocal Project inthe 1990's.

The NLES Preliminary Cost Estimate concluded that the proposed improvements could be
implemented for $300.1 million, including approximately $211.5 million in construction costs
and $84.7 million in planning, engineering and design, environmental permitting, and
construction management. These costs were escalated by approximately 38 percent for purposes
of estimating the cost of the 200-year project in the CCAD Engineer’s Report. The resulting cost
estimate in the CCAD Engineer’'s Report for the 200-year project was $414.1 million. This
estimate is displayed in Appendix A, Tables A-1to A-10.

In order to compare this estimate to SAFCA'’ s current estimate of the 200-year project, the costs
are allocated to each of the nine geographic reaches shown in Figure 1. Table A-11 shows how
the reaches used in the NLES cost estimate were matched to the nine geographical reaches in
Figure 1. These levee segments are consistent with SAFCA’s updated cost for the 200-year
project as reported in “Natomas Levee Improvement Program, Sacramento Area Flood Control
Agency 200-Year Project Cost Estimate and Comparison to U. S. Army Corps of Engineers
National Economic Development Cost Estimate,” January 14, 2011. In addition, the CCAD
Engineer’s Report estimate is displayed in accordance with the categories of cost items used in
SAFCA'’s updated January 14, 2011 cost report. For comparison purposes, the estimated costs
from the January 14, 2011 report areincluded in Tables A-1 to A-10.

Appendix B contains tables and figures showing the physical improvements that were the basis
of the CCAD Engineer’s Report cost estimate for the 200-year project. These tables and figures
are from Chapter 2 of “Natomas Levee Evaluation Study, Preliminary Cost Estimate,” July 2006,
prepared for SAFCA by Parsons Brinckerhoff, which made the following assumptions about
levee raising, cutoff walls and erosion control.

Levee Raising and Cutoff Walls

The established treatments for inadequate levee freeboard and unstable levee cross sections
and/or foundations are levee raising and levee strengthening through construction of cutoff walls.
In the study area, the evaluation of levee freeboard deficiencies indicated a need for arelatively
minor amount of levee raising along an 11-mile portion of the east levee of the Sacramento River
in the upper reach of the Natomas Basin and along most of the length of the Natomas Cross
Canal south levee. The levee in these reaches would need to be raised, in general, approximately
1-1/2 feet to 2-1/2 feet to provide at least 3 feet of freeboard for 200-year water surface profile.
In order to address identified seepage and stability problems, cutoff walls of depths varying from
25 feet to 110 feet would be needed along several reaches of the east levee of the Sacramento
River, south levee of the Natomas Canal and north levee of the American River.

COMPARISON OF COST ESTIMATES
NATOMAS LEVEE IMPROVEMENT PROGRAM (NLIP)



Erosion Control

The control treatments needed to address “high” and "moderate” priority erosion sites were
designed to stabilize the affected sites and minimize environmental impacts to riparian and fish
and aguatic habitats. Typically rock riprap was included in the bank protection design for each
site to account for scour and to protect the areas that experience the greatest erosive forces,
especially at elevations where vegetation is not expected to grow. Cobble or cobble/soil mixtures
were to be used to provide slope protection above the rock riprap. Vegetative features would be
used where possible to stabilize the bank or proposed fill along the bank, and to enhance the
riparian habitat at the site. Based on an erosion risk assessment, ten high and moderate-priority
sites along the east levee of the Sacramento River were identified for treatment. The ten sites
represented a total length of approximately 11,100 feet.

Cost Adjustments Following the CCAD Engineer’s Report

In response to the flooding of New Orleans, the USACE decided to strictly enforce a national
standard for designing new levees or substantial improvements to existing levees. This design
standard requires removal of woody vegetation from the levee structure; elevation of pipes and
other facilities that penetrate the levee structure; and reconfiguration of landside levee slopes.

USACE’'s commitment to this new standard was made clear in the months following the SAFCA
Board' s approval of the CCAD Engineer’s Report and the formation of the district. Since federal
funding is contingent on compliance with this standard, the planned improvements to the
Sacramento River east levee had to be substantially redesigned. In lieu of raising and
strengthening the levee in place, SAFCA opted to implement an adjacent levee design and to
incorporate landside seepage berms rather than cutoff walls in numerous locations to control

underseepage.

The new design has greatly expanded the project footprint along the Sacramento River and added
new costs to the 200-year project, including additional costs for borrow material; real estate;
relocation of utility lines, irrigation and drainage facilities; and environmental mitigation.

In addition, new state and federal levee design standards required SAFCA to design the 200-year
project based on a much higher water surface elevation along the east side of the Natomas Basin
than was anticipated in the CCAD Engineer’s Report. This elevated 200-year WSE modified the
analysis of geotechnical boring data gathered after approval of the CCAD Engineer’s Report
from the footprint of the levees along the Pleasant Grove Creek Canal (PGCC) and the Natomas
East Main Drainage Canal (NEMDC). Based on the new 200-year WSE, this data indicated
extensive foundation and slope instability deficiencies as well as erosion susceptibility in some
areas. It was determined that these deficiencies could be addressed with a design similar to the
adjacent levee. The resulting expansion of the project footprint has similarly added to the
estimated cost of the 200-year project.

Table 1 reflects the effect of these design changes on the cost estimates in the CCAD Engineer’s
Report. Asindicated, SAFCA’s estimate of the total cost of the 200-year project has increased
by $365.9 million to atotal of $780.0 million. Approximately half of thisincreaseis attributable
to adding eastside levee improvements to the project, and approximately half is attributable to
redesigning the levee improvements along the Sacramento River. Along the NCC south levee
and the American River north levee where the design of the levee improvements has not been
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substantially altered, estimated construction costs have gone down slightly by comparison to the
estimates that formed the basis of the CCAD Engineer’s Report.

Table 1 - Comparison of Costsfor NLIP 200-Year Project
CCAD Current Difference
Engineer’s Report SAFCA
Estimate
Sacramento River East Levee 276.7 464.4 187.7
American River North Levee 18.6 15.1 (3.5
Eastside Levees (PGCC and NEMDC) 29.8 215.0 185.2
NCC South Levee 89.0 85.5 (3.5)
Tota 414.1 780.0 365.9

The roots of the cost increase are displayed Table A-1 which allocates project costs to specific
cost categories. For the Levees & Floodwalls category which represents the majority of the 200-
year project construction costs, the current SAFCA estimate is actually $25.0 million lower than
the CCAD Engineer’s Report estimate. However, all of the other cost categories are higher: Fish
and Wildlife Facilities (+$45.5 million); Interior Drainage Pumping Plants (+$41.7 million);
Lands & Damages (+$118.8 million); Relocations (+$87.4 million); Planning, Engineering &
Design (+$52.9 million); Cultura Resources (+$9.7 million); and Construction Management
(+$34.8 million). These increases are driven by the widening of the project footprint on the west
and east sides of the Natomas Basin. This design change has greatly increased the amount of
land required to support the project, added to the environmental impacts of the project, and
required a much broader effort to relocate and reconstruct existing drainage and irrigation
facilitiesin the project footprint. These changes have in turn led to an increase in the ‘ soft’ costs
of the project planning, engineering and design; cultural resources preservation; and construction
management.

Conclusion

Evolving USACE and State levee design standards required significant changes to the design of
the NLIP following formation of the CCAD in 2007. These design changes greatly enlarged the
footprint of the planned improvements to the Sacramento River east levee and enlarged and
lengthened the footprint of the planned improvements to the levees aong the eastside of the
Natomas Basin. These changes have significantly raised the estimated cost of the 200-year
project by comparison to the cost identified in the CCAD Engineer’ s Report.
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APPENDIX B
Basisof NLES Preliminary Cost Estimate

Source:
Natomas L evee Evaluation Study
Preliminary Cost Estimate
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July 2006









Table 2-1

Sacramento River East Levee
Existing Levee Section Characteristics
And Improvement Characteristics

Existing Levee Characteristics and Levee Raise

Slurry Trench

Water Land
Station Side Side Length | Crown |New Crown| Existing Stab | Existing Raise Length | Width | Depth
Levee Reach (ft) Slope | Slope (ft) Width (ft) Elev Berm Top Elev|Crown Elev (ft) EG (ft) (ft) (ft)
Rla 0+00 to 7+00 3 :1 3:1 700 20 45.3 38.0 43.0 2.32 23 0 2
R1b 7+00 to 48+00 3 :1 3:1 | 4,100 20 45.3 37.5 42.5 2.75 23 0 2
R2a 48+00t050+00 | 3 :1 3:1 200 20 45.1 37.6 42.6 2.48 23 200 2 65
R2b 50+00t0 100+00 [ 3 :1 3:1 [ 5,000 20 44.5 37.3 42.3 2.16 23 5,000 2 65
R3 100+00t0 110+00 | 3 : 1 3:1 1,000 20 44.2 37.0 42.0 2.21 23 0 2 0
R4a 110+00t0 128+00 [ 3 : 1 3:1 1,800 20 44.0 36.2 41.9 2.19 23 1,800 2 110
R4b 128+00t0228+00 | 3 :1 3:1 ] 10,000 20 43.3 36.2 41.4 1.87 23 10,000 2 110
R5 228+00t0280+00 | 3 :1 3:1 [ 5,200 20 42.8 36.4 41.4 1.40 23 5,200 2 70
R6a 280+00t0297+00 | 3 :1 3:1 1,700 20 42.4 32.6 40.8 1.59 23 1,700 2 110
R6b 297+00t0 330+00 | 3 :1 3:1 [ 3,300 20 42.3 32.6 40.7 1.56 23 3,300 2 110
R7 330+00t0362+00| 3 :1 3:1 [ 3,200 20 41.9 34.8 39.8 2.10 23 0 2 0
R8 362+00t0 402+00 | 3 :1 3:1 [ 4,000 20 41.6 34.2 39.6 2.02 23 4,000 2 100
R9 402+00t0468+00 | 3 :1 3:1] 6,600 20 41.0 34.5 39.5 1.51 23 0 2 0
R10 468+00t0 495+00 | 3 : 1 3:1 [ 2,700 20 40.6 33.9 38.9 1.68 23 2,700 2 50
R11 495+00t0635+00 | 3 : 1 3:1 ] 14,000 20 39.6 33.8 38.8 0.84 23 14,000 2 30
R12 635+00t0 667+00 | 3 :1 3:1 [ 3,200 20 39.2 34.2 39.2 0.00 23 0 2 0
R13 667+00t0 700+00 | 3 :1 3:1 [ 3,300 20 39.9 34.9 39.9 0.00 23 3,300 2 60
R14 700+00t0 732+00 | 3 :1 3:1 [ 3,200 20 39.9 34.9 39.9 0.00 23 0 2 0
R15 732+00t0780+00 | 3 : 1 3:1 [ 4,800 20 39.1 34.1 39.1 0.00 23 4,800 2 50
R16 780+00t0832+00 | 3 :1 3:1 [ 5,200 20 38.9 33.9 38.9 0.00 23 0 2 0
R17 832+00t0842+00| 3 :1 3:1 1,000 20 38.9 33.9 38.9 0.00 23 1,000 2 55
R18 842+00t0 857+00 | 3 :1 3:1 1,500 20 39.2 34.2 39.2 0.00 23 0 2 0
R19 857+00t0925+00 | 3 :1 3:1 [ 6,800 20 39.9 34.9 39.9 0.00 23 6,800 2 65
R20 925+00t0 960+00 | 3 : 1 3:1 [ 3,500 20 39.8 34.8 39.8 0.00 23 0 2 0
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Existing Levee

FIGURE 2-2

Sacramento River East Levee

Levee Raise

Levee Section R3:

Exist Levee- Top @ CF- Station: 100+00 to 110+00 - 3:1

EXISTING LEVEE

Length of Levee Section:

32 ft

A

1,000 ft

Existing Crown Elevation:

42.0 ft

Crown Elevation Location:

CF

A 4

20 ft

S —

New Crown Elevation:

Existing Crown Width:

44.2 ft i
20.0 ft 2

Existing Ground Elevation:

ft] 37.0 ft

Water Side Slope:

3

Land Side Slope:

3:
3

Cutoff Wall Trench Width:

ft 1

Cutoff Wall Trench Depth:

ft

Degrade Depth:

- N
(Y =1 [N Ll Ll [V

ft

Platform Width:

23 ft

Stability Berm Top Elev:

37.0 ft

Length of Cutoff Wall:

Shrinkage for Borrow Material:

15 %

Shrinkage for Select Material:

15 %

Will there be degrade?

Yes

Raised Levee and Rebuilt Garden Highway

Levee Section R3:

Exist Levee- Top @ CF- Station: 100+00 to 110+00 - 3:1

RAISED LEVEE & REBUILT GARDEN HWY
Length of Levee Section: 1,000 ft 22.0 ft
Existing Crown Elevation: 42.0 ft
Top of Crown Width: 20.0 ft .
New Crown Elevation: 442 ft 39.0 ft
New Crown Width: 22.0 it T~
Existing Ground Elevation: 23 ft
Water Side Slope: 3:1 See NOTE 1
Land Side Slope: 3:1 below
Degrade Depth: 2 ft
Platform Width: 32 ft
Stability Berm Platform : 10 ft
Stability Berm Base Width: 35 ft 23t
Stability Berm Top Elev: 37.0 ft 35 ft 10 ft
Rebuilt Depth: 4.21 ft
Shrinkage for Borrow Material: 15 % X= 15.3 ft
Shrinkage for Select Material: 15 %
Will there be a seepage berm? No

LEGEND

I:I 4" AB Road Surface
I:I Existing Levee Material
z Degraded Levee Material

Slurry Crown (Select Material)

: Borrow Material
I:l Slurry Wall (Trench)

Seepage Berm Material




FIGURE 2-3
Sacramento River East Levee
Levee Raise and Slurry Wall Treatment

Existing Levee, Degrade, and Trench

Levee Section R2a: Exist Levee- Top @ CF- Station: 48+00 to 50+00 - 3:1
EXISTING LEVEE DEGRADE & TRENCH 32 ft
Length of Levee Section: 200 ft <
Existing Crown Elevation: 42.6 ft 20 ft
Crown Elevation Location: CF |4—PL EX = 426 ft
New Crown Elevation: 451 ft 2 ft I \
Existing Crown Width: 20.0 ft
Existing Ground Elevation: 23 ft]| 376 ft
Water Side Slope: 3:1 3
Land Side Slope: 3:1
Cutoff Wall Trench Width: 2 ft 1
Cutoff Wall Trench Depth: 65 ft
Degrade Depth: 2 ft
Platform Width: 32 ft
Stability Berm Top Elev: 37.6 ft
Length of Cutoff Wall: 200 ft
Shrinkage for Borrow Material: 15 % 65 ft —
Shrinkage for Select Material: 15 %
Will there be degrade? Yes —» e
2 ft
Rebuilt Garden Highway
Levee Section R2a: Exist Levee- Top @ CF- Station: 48+00 to 50+00 - 3:1
REBUILT GARDEN HWY
Length of Levee Section: 200 ft
Existing Crown Elevation: 42.6 ft
Top of Crown Width: 20.0 ft
New Crown Elevation: 45.1 ft
New Crown Width: 22.0 ft
Existing Ground Elevation: 23 ft
Water Side Slope: 3:1 See NOTE
Land Side Slope: 3:1 below
Degrade Depth: 2 ft
Platform Width: 32 ft
Stability Berm Platform : 10 ft
Stability Berm Base Width: 35 ft EG =
Stability Berm Top Elev: 37.6 ft 35 ft 10 ft
Rebuilt Depth: 4.48 ft | 140+t |
Rebuilt Slope: 11 NOTE: This quantity not included i_n I '|A_
Rebuit Base Widih: B | e casesuherea seepage bermis N
Shrinkage for Borrow Material: 15 % seepage berm quantity) 1 v
Shrinkage for Select Material: 15 % 1 |
Will there be a seepage berm? No X= 16.9 ft | 5.00 ft
LEGEND

D 4" AB Road Surface
I:I Existing Levee Material

Degraded Levee Material

Slurry Crown (Select Material)

Borrow Material

|:| Slurry Wall (Trench)

Seepage Berm Material

23 ft

4.48

ft



Table

2-2

Natomas Cross Canal South Levee
Existing Levee Section Characteristics
And Improvement Characteristics

Levee Characteristics and Degrade Cutoff Wall
Station Water Side| Land Side | Improvement Crown New Crown | Existing Crown [ Raise | EG Elev| Length Width Depth
Levee Reach (ft) Slope Slope Length (ft) Width (ft) Elev (ft) Elev (ft) (ft) (ft) (ft) (ft) (ft)
N1 00+00 to 5+70 3:1 2:1 570 20 454 43.8 1.60 23 870 2 75
N2A 05+70 to 52+00 3:1 2:1 4,630 20 45.4 42.8 2.60 23 4,630 2 70
N2B 52+00 to 70+00 3:1 2:1 1,800 20 454 43.6 1.80 23 1,800 2 70
N2C 70+00 to 105+00 3:1 2:1 3,500 20 45.4 42.8 2.60 23 3,500 2 70
N3A 105+00 to 118+00 3:1 2:1 1,300 20 454 42.8 2.59 23 1,300 2 70
N3B 118+00 to 123+00 3:1 2:1 500 20 45.4 42.9 2.51 23 500 2 70
N4A 123+00 to 162+00 3:1 2:1 3,900 20 454 42.9 2.50 23 3,900 2 80
N4B 162+00 to 173+00 3:1 2:1 1,100 20 45.4 43.0 2.40 23 1,100 2 80
N5 173+00 to 195+00 3:1 2:1 2,200 20 454 43.0 2.40 23 2,200 2 80
N6A 195+00 to 236+31 3:1 2:1 4,131 20 45.4 43.1 2.30 23 4,131 2 80
N6J 235+81 to 237+81 3:1 2:1 200 20 454 43.9 1.50 23 100 2 80
N6B 237+31 to 280+00 3:1 2:1 4,269 20 45.4 43.5 1.90 23 4,269 2 80
N7 280+00 to 287+00 3:1 2:1 700 20 454 43.8 1.60 23 0 2 0
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FIGURE 2-4

Natomas Cross Canal South Levee

Natomas Cross Canal Degrade

Levee Raise

Levee Section N7:

Natomas Cross Canal - Sta: 280+00 to 287+00 - 3:1 2:1

NATOMAS CROSS CANAL 30 ft
Length of Levee Section: 700 ft < >
Existing Crown Elevation: 43.8 ft 20 ft
|<—DL__ 43.8 ft
New Crown Elevation: 45.4 ft 5 ft :
Existing Crown Width: 20.0 ft
Existing Ground Elevation: 23 ft
Water Side Slope: 3:1 2
Land Side Slope: 2 :1
Cutoff Wall Trench Width: 2 ft 1
Cutoff Wall Trench Depth: 0 ft
Degrade Depth: 2 ft
Platform Width: 30 ft 23 ft
Stability Berm Top Elev: N/A  ft
Length of Cutoff Wall: - ft
Shrinkage for Borrow Material: 15 %
Shrinkage for Select Material: 15 %
Will there be degrade? Yes

Natomas Cross Canal Rebuild

Levee Section N7:

Natomas Cross Canal - Sta: 280+00 to 287+00 - 3:1 2:1

REBUILT NCC Levee

20.0 ft
454 ft

EG= 23 ft

existing berm, Area 2 will be calculated.
If there is an existing berm, Area 2 will

must not be greater than the berm width.

Length of Levee Section: 700 ft
Existing Crown Elevation: 43.8 ft
Top of Crown Width: 20.0 ft
New Crown Elevation: 45.4 ft
New Crown Width: 20.0 ft
Existing Ground Elevation: 23 ft
Water Side Slope: 3:1
Land Side Slope: 2 :1
Degrade Depth: 2 ft
Platform Width: 30 ft
Stability Berm Width : 0 ft
Stability Berm Top Elev: 0.0 ft
RebUi_lt Depth: 3.6 ft Note: In cases where there is no
Rebuilt Slope: 1:1
Rebuilt Base Width: 5 ft
not be calculated and the value of X
Shrinkage for Borrow Material: 15 %
Shrinkage for Select Material: 15 %
Is there an existing berm? No

LEGEND

I:I 4" AB Road Surface

I:I Existing Levee Material

| Degraded Levee Material

{ Borrow Levee Material

E Slurry Crown (Select Material)
[ ] cutoff wall (Trench)

X= 8.00 ft OKAY
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FIGURE 2-5

Natomas Cross Canal South Levee

Cutoff Wall & Raise w/Berm

Natomas Cross Canal Degrade and Trench

Levee Section N6J:

Natomas Cross Canal - Sta: 235+81 to 237+81 - 3:1 2:1

NATOMAS CROSS CANAL 30 ft
Length of Levee Section: 200 ft < >
Existing Crown Elevation: 43.9 ft 20 ft
Crown Elevation Location: CF |<—'L CF = 439 ft
New Crown Elevation: 454 ft - i
Existing Crown Width: 20.0 ft
Existing Ground Elevation: 23 ft 35 ft —»
Water Side Slope: 3:1 2
Land Side Slope: 2 :1
Cutoff Wall Trench Width: 2 ft 1
Cutoff Wall Trench Depth: 80 ft
Degrade Depth: 2 ft
Platform Width: 30 ft
Stability Berm Top Elev: 35.0 ft _
Length of Cutoff Wall: 100 ft /*' EG= 23 ft
Shrinkage for Borrow Material: 15 % 80 ft W
Shrinkage for Select Material: 15 %
Will there be degrade? Yes 2 ol je—
Natomas Cross Canal Rebuild
Levee Section N6J: Natomas Cross Canal - Sta: 235+81 to 237+81 - 3:1 2:1
REBUILT NCC Levee
Length of Levee Section: 200 ft 20.0 ft
Existing Crown Elevation: 43.9 ft _ 454  ft
Top of Crown Width: 20.0 ft 350 ft 4 =
New Crown Elevation: 45.4 ft v <« 419 ft
New Crown Width: 20.0 ft 3
Existing Ground Elevation: 23 ft i
Water Side Slope: 3:1
Land Side Slope: 2 :1 \ 4
Degrade Depth: 2 ft
Platform Width: 30 ft
Stability Berm Width : 15 ft
Stability Berm Top Elev: 35.0 ft EG= 23 ft
Rebw_lt Depth: 3.5 ft Note: In cases where there is no 15 1t
Rebuilt Slope: 1:1 existing berm, Area 2 will be calculated. L |: 12.00 ft :l
Rebuilt Base Width: 5 ft | Ifthere is an existing berm, Area 2 will — AT R I“
not be calculated and the value ofX. ) - ) : @ ; ] - , 3.50
Shrinkage for Borrow Material: 15 9| must not be greater than the berm width. 1 Ay . ' ft
Shrinkage for Select Material: 15 % 1 |4—>|
Is there an existing berm? Yes X= 7.50 ft 5 ft
LEGEND

I:I 4" AB Road Surface
I:I Existing Levee Material

Degraded Levee Material

Borrow Levee Material
E Slurry Crown (Select Material)

[ ] cutoff wall (Trench)
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Table 2-3
American River North Levee
Existing Levee Section Characteristics
And Improvement Characteristics

Levee Characteristics Slurry Trench
Water
Station Side |Land Side[ Length Crown |New Crown| Existing Length Width Depth
Levee Reach (ft) Slope Slope (ft) Width (ft) Elev Crown Elev| EG (ft) (ft) (ft)
AM1 34+42 to 48+00 2:1 2:1 1,358 30 38.8 38.8 23 1,358 2 25
AM2 48+00 to 95+00 2:1 2:1 4,700 30 38.5 38.5 23 4,700 2 30
AM3 95+00 to 105+00 2:1 2:1 1,000 30 39.2 39.2 23 1,000 2 35
AM4 105+00 to 153+00 2:1 2:1 4,800 30 39.9 39.9 23 4,800 2 30




American River Levee - Degrade, Trench, and Rebuild

FIGURE 2-6
American River North Levee
Cutoff Wall

Levee Section AM1:

American River - Sta: 34+42 to 48+00 - 2:1 2:1

LEVEE CHARACTERISTICS

38 ft

A

<— Update this cell ONLY

38.8 ft

Length of Levee Section: 1,358 ft
Existing Crown Elevation: 38.8 ft
Length of Cutoff Wall: 1358.0 ft
Top of Crown Elevation: 38.8 ft
Top of Crown Width: 30.0 ft
Existing Ground Elevation: 23 ft
Water Side Slope: 2 :1
Land Side Slope: 2:1
lurry/Jet Grout Trench Width: 2 ft
Jlurry/Jet Grout Trench Depth: 25 ft
Degrade Depth: 2.0 ft
Platform Width: 38.0 ft
Rebuilt Top Width: 5.0 ft
Rebuilt Depth: 2.0 ft
Rebuilt Slope: 1:1
Shrinkage for ReusedMaterial: 20 %
Shrinkage for Select Material: 15 %

LEGEND

I:I 4" AB Road Surface
I:I Existing Levee Material

Degraded Levee Material

|:| Slurry Wall (Trench)

Slurry Crown (Select Material)

2 ft 4
2
1
= 23 ft
25 ft L
\
2 ft —» |e—

B-10

%
[

'|

ft





