Reach 10
Introduction

The design section includes: clay embankment (EL +5.5 ft), underlain by a shallow Marsh
deposit (EL -1.5 ft to EL -13.0 ft). The shallow Marsh is underlain by a Lacustrine Clay stratum
(EL -13.0 to -29.0 ft) which mantles a lower Beach Sand deposit located at EL. -29.0 feet to -
48.0 ft. Beneath the Beach Sand stratum lies a Bay Sound Clay layer that extends to an EL -70.0
ft. The clay embankment material was assigned a unit weight of 109 pcf with a cohesion of 500
psf. The shear strength values used for the clay embankment are higher than those in the
underlying marsh deposit. The elevation of the flood side ground line at the wall face is
approximately EL 2.5 ft resulting in 3.0 ft difference in soil elevation across the wall. The
existing I-wall has a top elevation of 12.4 ft consisting of a concrete cap and Frodingham 1B
sheet pile to tip elevation of -6.0 ft. Figures D-1 and D-2 show the Geo-Studio and FLAC model
cross sections. The FLAC model created by the template is constrained to use horizontal soil
layers so the top of the upper marsh strata was set at EL -1.5 ft, as it is shown on the flood side of
the I-Wall in Figure D-2, without sloping to the levee toe to best capture the wall displacement
behavior.
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Figure D-1. Geo-Studio model for 17" Street Outfall Canal Reach 10
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Figure D-2. FLAC Model for 17" Street Outfall Canal Reach 10

Foundation Parameters

The FLAC analyses are based on simple Mohr-Coulomb constitutive models (elastic-perfectly
plastic soil behavior). Unit weight and shear strength parameters for the various soil layers were
based on the information in the MOWL Report. The cross section used is the Seep/W file from
the MOWL report. As-built drawings were examined for the properties of the I-Wall.

Soil modulus values were determined or selected assuming the soils are linearly elastic and
isotropic with Poisson’s ratio based on expected drainage conditions during loading. The
parameters used for analysis are presented in Tables D-1 thru D-4. The soil modulus values
were selected using the same G/Su ratios selected for the FLAC model calibrated to the London
Load Test (LLT) results. The soil modulus values used in the LLT FLAC model were primarily
based on pressuremeter testing and relationships for G/Su. At London Avenue Canal, the shear
modulus values were determined by multiplying the G/Su ratio for a given soil by its undrained
shear strength. Young’s Modulus for the levee and sand were assigned the same value used in
the LLT calibration. The at-rest earth pressure coefficients are computed only to initialize
stresses during model development so equilibrium can be reached in fewer computational steps.

At 17" Street Outfall Canal, seepage conditions were modeled as steady state using the Seep/W
model, and previously accepted material seepage properties and protected side boundary
conditions, from the MOWL report. The flood side canal total head boundary was incrementally
raised from a starting water level of EL +0.4 ft to EL +1.0 ft and then by 1 ft. The water table
was assumed to be constant for the protected side two feet below the ground surface -4.9 ft and
8.0 ft for the flood side. The water table elevations are presented on figure D-2.



Table D-1. Summary of Centerline Soil Parameters

Strata top bs(;[{g[r?] unit unit
Material elevation : wt. Su (psf) | ¢' (deg)
(NAVDSS) elevation (pcf) wt/g
(NAVDS88)
1 — Embankment 2.5 -1.5 109 3.385 700 0
2 — Marsh 1 -1.5 -9.0 109 3.385 375 0
3 — Marsh 2 -9.0 -13.0 82 2.547 350 0
4 — Lacustrine 1 -13.0 -18.0 106 3.292 300 0
5 — Lacustrine 2 -18.0 -29.0 102 3.168 300 0
6 — Beach Sand -29.0 -48.0 122 3.789 0 30
7 — Bay Sound Clay -48.0 -70.0 105 3.261 830 0
Table D-2. Centerline Most Likely Value Modulus
Material E/Su E (psf) [ Poisson | G (psf) K (psf) ko
1 — Embankment 225 1.58E+05 0.40 56250 262500 0.86
2 — Marsh 1 200 7.50E+04 0.47 25510 416667 0.95
3 — Marsh 2 200 7.00E+04 0.47 23810 388889 0.97
4 — Lacustrine 1 300 9.00E+04 0.47 30612 500000 0.95
5 — Lacustrine 2 300 9.00E+04 0.47 30612 500000 0.96
6 — Beach Sand - 7.32E+05 0.33 275188 732000 0.75
7 — Bay Sound Clay 600 4.98E+05 | 0.495 166555 | 16600000 0.99
Table D-3. Summary of Toe Soil Parameters
_ Strata'top bsc;[:t%tre:l unit unit
Material elevation . wt. Su (psf) | ¢' (deg)
(NAVDSS) elevation (ncf) wt/g
(NAVDS88)
1 — Embankment 2.5 -1.5 109 3.385 500 0
2 — Marsh 1 -1.5 -9.0 109 3.385 180 0
3 — Marsh 2 -9.0 -13.0 82 2.547 180 0
4 — Lacustrine 1 -13.0 -18.0 106 3.292 180 0
5 — Lacustrine 2 -18.0 -29.0 102 3.168 258 0
6 — Beach Sand -29.0 -48.0 122 3.789 0 30
7 — Bay Sound Clay -48.0 -70.0 105 3.261 800 0




Table D-4. Toe Most Likely Value Modulus

Material E/Su E (psf) | Poisson | G (psf) K (psf) ko
1 — Embankment 315 1.58E+05 0.40 56250 262500 0.86
2 — Marsh 1 200 3.60E+04 0.47 12245 200000 0.95
3 — Marsh 2 200 3.60E+04 0.47 12245 200000 0.97
4 — Lacustrine 1 300 5.40E+04 | 0.47 18367 300000 0.95
3 — Lacustrine 2 300 7.74E+04 | 0.47 26327 430000 0.96
4 — Beach Sand - 7.32E+05 0.33 275188 732000 0.75
5 — Bay Sound Clay 600 4.80E+05 0.495 160535 | 16000000 0.99

Structural Parameters

The current I-wall structure was modeled as two beam elements: (1) the upper concrete portion
of the I-wall and (2) the supporting sheet pile beneath the concrete. Interface elements were
applied to the wall below the ground surface. These elements allow slip and separation between
the soil and wall. The shear strength of the interfaces was set at 90% of the shear strength of the
strongest cohesive soil layer.

In FLAC the structural beam properties are formulated in plane stress (like a plate) and are
adjusted for plane strain conditions by dividing Young’s modulus by 1-v* (v =Poisson’s ratio).
The structural parameters are included in Table D-5.

Table D-5. Summary of Structural Parameters

Member E (psi) E* (psi) E* (psf) . I E"l : A E*A v
(in4/ft) | (Ibft2/ft) | (in2/ft) (Ib/ft)
Concrete 3.00E+06 | 3.13E+06 | 4.50E+08 1728 3.75E+07 144 4.50E+08 | 0.2

Frodingham 1 B 2.90E+07 | 3.19E+07 | 4.59E+09 36.02 7.97E+06 7.87 2.51E+08 | 0.3

E = Young's Modulus

E* = Adj. Young's Modulus for Plain Strain
| = Moment of Inertia per foot of wall

A = Cross Sectional Area per foot of wall
v = Poisson's Ratio

Loading Conditions and Gap Formation

Canal water loadings are modeled as mechanical pressures acting normal to the ground surface
and normal to the wall face. When a gap is included between the soil and I-wall a horizontal
mechanical pressure is added to both the soil and the wall to the depth of the gap.

Gap development is modeled following the step-by-step procedure outlined in the London
Avenue Outfall Canal Reevaluation report as well as the IPET report. The total horizontal stress
in the element adjacent to the wall is compared to the hydrostatic pressure that would exist if a



gap were present. If the hydrostatic water pressure exceeds the total horizontal stress it is
assumed that a gap would form. Each zone is checked as canal water levels are raised from the
normal pool elevation of 0.4 ft to the maximum operating level of 8 ft in 1 ft increments. Gaps
were deepened in 1 ft increments as they developed.

At lower canal water levels, it is believed the higher soil level on the protected side of the wall
serves to increase the horizontal stresses along the flood side of the sheet pile which slows the
progression of the gap.

Results

The gap depth calculations prepared by Black and Veatch which follow IPET guidance was
checked and compared with the FLAC results. The gap depth extends to the tip of the sheet pile
for both methods. The FLAC and hand calculation analysis had the gap extending to
approximate EL -6.0 ft. It should be noted that for even the shallower water depths, the hand
calculation resulted in a gap to approximate EL -6.0 ft. The gap tip is 23.0 ft above the sand
interface.

The maximum protected side ground displacement for the MLV at water level EL 8.0 ft was
about 1.499 inches. The maximum developed crack depth was 8.5 ft. Graphs of the top of
protected side ground and top of wall displacement and gap propagation versus canal water
elevation can be found in Figures D-4 and D-5.
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Figure D-3. FLAC model progression of water loading and gap development for Reach 10
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Figure D-4. FLAC computed I-wall displacement.



Reach 10 Gap Propagation
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Figure D-5. FLAC computed gap propagation

The automated c-¢ reduction technique in FLAC was used for all factor of safety (FoS)
calculations. Figure D-6 presents the computed factors of safety for differing canal water levels
and Figures D-7 through D-14 show the shear strain increment (ssi) and wall locations (original
and displaced) for factor of safety at varying water levels. A summary of the FoS and
controlling failure mode (global stability or wall rotation) are presented in Table D-6.
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Figure D-6. FLAC computed factor of safety (automated c-¢ reduction technique).

Table D-6. Summary of FLAC FoS and Controlling Failure Mode.

Canal WL | FLACAUTO Controlling

(ft) FoS Failure Mode
1 1.93 Global Stability
2 1.92 Global Stability
3 1.92 Global Stability
4 1.89 Global Stability
5 1.83 Global Stability
6 1.51 Global Stability
7 1.56 Global Stability
8 1.49 Global Stability
9 1.40 Global Stability
10 1.33 Global Stability
11 1.25 Global Stability
12 1.17 Global Stability

12.4 1.13 Global Stability




Figure D-8. WL+2 ft, FoS ssi and wall displacement magnified 5X.



Figure D-10. WL+4 ft, FoS ssi and wall displacement magnified 5X.



Figure D-11. WL+5 ft, FoS ssi and wall displacement magnified 5X.

Figure D-13. WL+7 ft, FoS ssi and wall displacement magnified 5X.



Figure D-14. WL+8 ft, FoS ssi and wall displacement magnified 5X.

Figure D-15. WL+9 ft, FoS ssi and wall displacement magnified 5X.



Figure D-16. WL+10ft, FoS ssi and wall displacement magnified 5X.

Figure D-17. WL+11 ft, FoS ssi and wall displacement magnified 5X.



Figure D-18. WL+12 ft, FoS ssi and wall displacement magnified 5X.

Figure D-19. WL+12.4 ft, FoS ssi and wall displacement magnified 5X.



Reach 11
Introduction

The design section includes: clay embankment (EL +5.5 ft), underlain by a shallow Marsh
deposit (EL -6.0 ft to EL -16.0 ft). The shallow Marsh is underlain by a Lacustrine clay stratum
(EL -16.0 to -27.0 ft) which mantles a lower Beach Sand deposit located at EL -27.0 ft to EL -
42.0 ft. Beneath the Beach Sand stratum lies a Bay Sound Clay layer that extends to an EL of -
70.0 ft. The upper clay embankment material was assigned a unit weight of 118 pcf with a
cohesion of 800 psf. The shear strength values used for the clay embankment are higher than
those in the underlying marsh deposit. The elevation of the flood side ground line at the wall
face is approximately EL 2.5 ft resulting in 3.0 ft difference in soil elevation across the wall.
The existing I-wall has a top elevation of 12.5 ft consisting of a concrete cap and Frodingham 1B
sheet pile to tip elevation of -6.0 ft. Figures D-1 and D-2 show the Geo-Studio and FLAC model
cross sections. The FLAC model created by the template is constrained to use horizontal soil
layers so the top of the upper marsh strata was set at EL -6.0 ft, as it is shown on the flood side of
the I-Wall in Figure D-2, without sloping to the levee toe to best capture the wall displacement
behavior.
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Figure D-1. Geo-Studio model for 17" Street Outfall Canal Reach 11
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Figure D-2. FLAC Model for 17" Street Outfall Canal Reach 11

Foundation Parameters

The FLAC analyses are based on simple Mohr-Coulomb constitutive models (elastic-perfectly
plastic soil behavior). Unit weight and shear strength parameters for the various soil layers were
based on the information in the MOWL Report. The cross section used is the Seep/W file from
the MOWL report. As-built drawings were examined for the properties of the I-Wall.

Soil modulus values were determined or selected assuming the soils are linearly elastic and
isotropic with Poisson’s ratio based on expected drainage conditions during loading. The
parameters used for analysis are presented in Tables D-1 thru D-4. The soil modulus values
were selected using the same G/Su ratios selected for the FLAC model calibrated to the London
Load Test (LLT) results. The soil modulus values used in the LLT FLAC model were primarily
based on pressuremeter testing and relationships for G/Su. At London Avenue Canal, the shear
modulus values are determined by multiplying the G/Su ratio for a given soil by its undrained
shear strength. Young’s Modulus for the levee and sand were assigned the same value used in
the LLT calibration. The at-rest earth pressure coefficients are computed only to initialize
stresses during model development so equilibrium can be reached in fewer computational steps.

At 17" Street Outfall Canal, seepage conditions were modeled as steady state using the Seep/W
model, and previously accepted material seepage properties and protected side boundary
conditions, from the MOWL report. The flood side canal total head boundary was incrementally
raised from a starting water level of EL +0.4 ft to EL +1.0 ft and then by 1 ft. The water table
was assumed to be constant for the protected side two feet below the ground surface -5.6 ft and
8.0 ft for the flood side. The water table elevations are presented on figure D-2.



Table D-1. Summary of Centerline Soil Parameters

Strata top Strata unit .
Material elevation botto_m wit. unit Su (psf)* | ¢ (deg)
(NAVDSS) elevation (pcf) wt/g
(NAVD88)
1 — Embankment 1 5.5 0.0 118 3.665 800 0
2 — Embankment 2 0.0 -6.0 108 3.354 425 0
3 — Marsh -6.0 -16.0 99 3.075 275 0
4 — Silty Sand -16.0 -27.0 103 3.199 275 0
5 — Beach Sand -27.0 -42.0 122 3.789 0 30
6 — Bay Sound Clay -42.0 -70.0 104 3.230 700 0
Table D-2. Centerline Most Likely Value Modulus
Material E/Su E (psf) [ Poisson | G (psf) K (psf) ko
1 — Embankment 1 197 1.58E+05 0.40 56250 262500 0.84
2 — Embankment 2 371 1.58E+05 0.40 56250 262500 0.86
3 — Marsh 200 5.50E+04 0.47 18707 305556 0.96
4 — Lacustrine 300 8.25E+04 0.47 28061 458333 0.96
5 — Beach Sand - 7.32E+05 0.33 275188 732000 0.75
6 — Bay Sound Clay 600 420E+05 | 0.495 140468 | 14000000 0.99
Table D-3. Summary of Toe Soil Parameters
_ Strata_top bS(;[trS)tri unit unit
Material elevation : wt. Su (psf) * [ ¢ (deg)
(NAVDSS) elevation (pcf) wt/g
(NAVDB88)
1 — Embankment 1 5.5 0.0 106 3.292 400 0
2 — Embankment 2 0.0 -6.0 106 3.292 400 0
3 — Marsh -6.0 -16.0 105 3.261 200 0
4 — Lacustrine -16.0 -27.0 102 3.168 200 0
5 — Beach Sand -27.0 -42.0 122 3.789 0 30
6 — Bay Sound Clay -42.0 -70.0 102 3.168 700 0




Table D-4. Toe Most Likely Value Modulus

Material E/Su E (psf) | Poisson | G (psf) K (psf) ko
1 — Embankment 1 394 1.58E+05 0.40 56250 262500 0.86
2 — Embankment 2 394 1.58E+05 0.40 56250 262500 0.86

3 —Marsh 200 4.00E+04 0.47 13605 222222 0.95
4 — Lacustrine 300 6.00E+04 0.47 20408 333333 0.96
5 —Beach Sand - 7.32E+05 0.33 275188 732000 0.75

6 — Bay Sound Clay 600 4.20E+05 | 0.495 140468 | 14000000 0.99

Structural Parameters

The current [-wall structure was modeled as two beam elements: (1) the upper concrete portion
of the I-wall and (2) the supporting sheet pile beneath the concrete. Interface elements were
applied to the wall below the ground surface. These elements allow slip and separation between
the soil and wall. The shear strength of the interfaces was set at 90% of the shear strength of the
strongest cohesive soil layer.

In FLAC the structural beam properties are formulated in plane stress (like a plate) and are
adjusted for plane strain conditions by dividing Young’s modulus by 1-v* (v =Poisson’s ratio).
The structural parameters are included in Table D-5.

Table D-5. Summary of Structural Parameters

Member E (psi) E* (psi) E* (psf) . | E*l . A EXA v
(in4/ft) | (Ibft2/ft) | (in2/ft) (Ib/ft)

Concrete 3.00E+06 | 3.13E+06 | 4.50E+08 | 1728 | 3.75E+07 144 4.50E+08 | 0.2

Frodingham 1B | 2.90E+07 | 3.19E+07 | 4.59E+09 | 36.02 | 7.97E+06 | 7.87 | 2.51E+08 | 0.3

E = Young's Modulus

E* = Adj. Young's Modulus for Plain Strain
| = Moment of Inertia per foot of wall

A = Cross Sectional Area per foot of wall
v = Poisson's Ratio

Loading Conditions and Gap Formation

Canal water loadings are modeled as mechanical pressures acting normal to the ground surface
and normal to the wall face. When a gap is included between the soil and I-wall a horizontal
mechanical pressure is added to both the soil and the wall to the depth of the gap.

Gap development is modeled following the step-by-step procedure outlined in the London
Avenue Outfall Canal Reevaluation report as well as the IPET report. The total horizontal stress
in the element adjacent to the wall is compared to the hydrostatic pressure that would exist if a
gap were present. If the hydrostatic water pressure exceeds the total horizontal stress it is



assumed that a gap would form. Each zone is checked as canal water levels are raised from the
normal pool elevation of 0.4 ft to the maximum operating level of 8 ft in 1 ft increments. Gaps
were deepened in 1 ft increments as they developed.

At lower canal water levels, it is believed the higher soil level on the protected side of the wall
serves to increase the horizontal stresses along the flood side of the sheet pile which slows the
progression of the gap.

Results

The gap depth calculations prepared by Black and Veatch which follow IPET guidance was
checked and compared with the FLAC results. The gap depth extends to the tip of the sheet pile
for both methods. The FLAC and hand calculation analysis had the gap extending to
approximate EL -6.0 ft. It should be noted that for even the shallower water depths, the hand
calculation resulted in a gap to approximate EL -6.0 ft. The gap tip is 21.0 ft above the sand
interface.

The maximum protected side ground displacement for the MLV at water level EL 8.0 ft was
about 1.069 inches. The maximum developed crack depth was 9.0 ft. Graphs of the top of
protected side ground and top of wall displacement and gap propagation versus canal water
elevation can be found in Figures D-4 and D-5.
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Figure D-3. FLAC model progression of water loading and gap development for Reach 11
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Figure D-4. FLAC computed I-wall displacement.



Reach 11 Gap Propagation
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Figure D-5. FLAC computed gap propagation

The automated c-¢ reduction technique in FLAC was used for all factor of safety (FoS)
calculations. Figure D-6 presents the computed factors of safety for differing canal water levels
and Figures D-7 through D-14 show the shear strain increment (ssi) and wall locations (original
and displaced) for factor of safety at varying water levels. A summary of the FoS and
controlling failure mode (global stability or wall rotation) are presented in Table D-6.



Reach 11 FLAC Auto Factor of Safety
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Figure D-6. FLAC computed factor of safety (automated c-¢ reduction technique).

Table D-6. Summary of FLAC FoS and Controlling Failure Mode.

Canal WL | FLACAUTO Controlling

(ft) FoS Failure Mode
1 1.80 Global Stability
2 1.80 Global Stability
3 1.80 Global Stability
4 1.79 Global Stability
5 1.77 Global Stability
6 1.74 Global Stability
7 1.57 Global Stability
8 1.51 Global Stability
9 1.44 Global Stability
10 1.37 Global Stability
11 1.30 Global Stability
12 1.23 Global Stability

12.5 1.20 Global Stability




Figure D-7. WL+1 ft, FoS ssi and wall displacement magnified 5X.

Figure D-8. WL+2 ft, FoS ssi and wall displacement magnified 5X.



Figure D-9. WL+3 ft, FoS ssi and wall displacement magnified 5X.

Figure D-10. WL+4 ft, FoS ssi and wall displacement magnified 5X.



Figure D-11. WL+5 ft, FoS ssi and wall displacement magnified 5X.

Figure D-12. WL+6 ft, FoS ssi and wall displacement magnified 5X.



Figure D-13. WL+7 ft, FoS ssi and wall displacement magnified 5X.

Figure D-14. WLA8 ft, FoS ssi and wall displacement magnified 5X.



Figure D-15. WLA9 ft, FoS ssi and wall displacement magnified 5X.

Figure D-16. WL+10 ft, FoS ssi and wall displacement magnified 5X.



Figure D-17. WL+11 ft, FoS ssi and wall displacement magnified 5X.

Figure D-18. WL+12 ft, FoS ssi and wall displacement magnified 5X.



Figure D-19. WL+12.5 ft, FoS ssi and wall displacement magnified 5X.



Reach 14
Introduction

The design section includes: clay embankment (EL +6.0 ft), underlain by a shallow marsh
deposit (EL -7.0 ft to EL -16.0 ft). The shallow marsh is underlain by a Silty Sand stratum (EL -
16.0 to -19.0 ft) which mantles a lower Sand deposit located at EL -19.0 ft to -46.0 ft. Beneath
the Sand stratum lies a Bay Sound Clay layer that extends to an EL of -70.0 ft. The upper clay
embankment material was assigned a unit weight of 112 pcf with a cohesion of 860 psf. The
shear strength values used for the clay embankment are higher than those in the underlying
marsh deposit. The elevation of the flood side ground line at the wall face is approximately EL
4.2 ft resulting in 1.8 ft difference in soil elevation across the wall. The existing I-wall has a top
elevation of 12.5 ft consisting of a concrete cap and Frodingham 1B sheet pile to tip elevation of
-2.0 ft. Figures D-1 and D-2 show the Geo-Studio and FLAC model cross sections. The FLAC
model created by the template is constrained to use horizontal soil layers so the top of the upper
marsh strata was set at EL -7 ft, as it is shown on the flood side of the I-Wall in Figure D-2,
without sloping to the levee toe to best capture the wall displacement behavior.
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Figure D-1. Geo-Studio model for 17" Street Outfall Canal Reach 14
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Figure D-2. FLAC Model for 17" Street Outfall Canal Reach 14

Foundation Parameters

The FLAC analyses are based on simple Mohr-Coulomb constitutive models (elastic-perfectly
plastic soil behavior). Unit weight and shear strength parameters for the various soil layers were
based on the information in the MOWL Report. The cross section used is the Seep/W file from
the MOWL report. As-built drawings were examined for the properties of the I-Wall.

Soil modulus values were determined or selected assuming the soils are linearly elastic and
isotropic with Poisson’s ratio based on expected drainage conditions during loading. The
parameters used for analysis are presented in Tables D-1 thru D-4. The soil modulus values
were selected using the same G/Su ratios selected for the FLAC model calibrated to the London
Load Test (LLT) results. The soil modulus values used in the LLT FLAC model were primarily
based on pressuremeter testing and relationships for G/Su. At London Avenue Canal, the shear
modulus values are determined by multiplying the G/Su ratio for a given soil by its undrained
shear strength. Young’s Modulus for the levee and sand were assigned the same value used in
the LLT calibration. The at-rest earth pressure coefficients are computed only to initialize
stresses during model development so equilibrium can be reached in fewer computational steps.

At 17" Street Outfall Canal, seepage conditions were modeled as steady state using the Seep/W
model, and previously accepted material seepage properties and protected side boundary
conditions, from the MOWL report. The flood side canal total head boundary was incrementally
raised from a starting water level of EL +0.4 ft to EL +1.0 ft and then by 1 ft. The water table
was assumed to be constant for the protected side two feet below the ground surface -5.7 ft and
8.0 ft for the flood side. The water table elevations are presented on figure D-2.



Table D-1. Summary of Centerline Soil Parameters

Strata top Strata unit .
Material elevation botto_m wit. unit Su (psf)* | ¢ (deg)
(NAVDSS) elevation (pcf) wt/g
(NAVD88)
1 — Embankment 1 6.0 2.0 112 3.48 860 0
2 — Embankment 2 2.0 -7.0 105 3.26 450 0
3 — Marsh -7.0 -16.0 94 2.92 350 0
4 — Silty Sand -16.0 -19.0 122 3.79 0 30
5 — Sand -19.0 -46.0 122 3.79 0 30
6 — Bay Sound Clay -46.0 -70.0 102 3.17 710 0
Table D-2. Centerline Most Likely Value Modulus
Material E/Su E (psf) [ Poisson | G (psf) K (psf) ko
1 — Embankment 1 183 1.58E+05 0.40 5.63E+04 | 2.63E+05 0.85
2 — Embankment 2 350 1.58E+05 0.40 5.63E+04 | 2.63E+05 0.86
3 — Marsh 200 7.00E+04 0.47 | 2.38E+04 | 3.89E+05 0.96
4 — Silty Sand - 4.85E+05 0.33 2.50E+05 | 6.52E+05 0.75
5 —Sand - 7.32E+05 0.33 2.75E+05 | 7.32E+05 0.75
6 — Bay Sound Clay 600 4.26E+05 0.495 1.42E+05 | 1.42E+07 0.99
Table D-3. Summary of Toe Soil Parameters
_ Strata_top bS(;[trS)tri unit unit
Material elevation : wt. Su (psf) * [ ¢ (deg)
(NAVDSS) elevation (pcf) wt/g
(NAVDB88)
1 — Embankment 1 6.0 2.0 112 3.48 860 0
2 — Embankment 2 2.0 -7.0 105 3.26 500 0
3 — Marsh -7.0 -16.0 94 2.92 150 0
4 — Silty Sand -16.0 -19.0 122 3.79 0 30
5 — Sand -19.0 -46.0 122 3.79 0 30
6 — Bay Sound Clay -46.0 -70.0 102 3.17 490 0




Table D-4. Toe Most Likely Value Modulus

Material E/Su E (psf) | Poisson | G (psf) K (psf) ko
1 — Embankment 1 183 1.58E+05 0.40 5.63E+04 | 2.63E+05 0.85
2 — Embankment 2 315 1.58E+05 0.40 5.63E+04 | 2.63E+05 0.86
3 — Marsh 200 3.00E+04 0.47 1.02E+04 | 1.67E+05 0.96
4 — Silty Sand - 4.85E+05 0.33 2.50E+05 | 6.52E+05 0.75
5 —Sand - 7.32E+05 0.33 2.75E+05 | 7.32E+05 0.75
6 —Bay Sound Clay | 600 | 2.94E+05 | 0.495 |[9.83E+04 | 9.80E+06 0.99

Structural Parameters

The current [-wall structure was modeled as two beam elements: (1) the upper concrete portion
of the I-wall and (2) the supporting sheet pile beneath the concrete. Interface elements were
applied to the wall below the ground surface. These elements allow slip and separation between
the soil and wall. The shear strength of the interfaces was set at 90% of the shear strength of the
strongest cohesive soil layer.

In FLAC the structural beam properties are formulated in plane stress (like a plate) and are
adjusted for plane strain conditions by dividing Young’s modulus by 1-v* (v =Poisson’s ratio).
The structural parameters are included in Table D-5.

Table D-5. Summary of Structural Parameters

Member E (psi) E* (psi) E* (psf) . | E*l . A E*A Y
(in4/ft) | (Ibft2/ft) | (in2/ft) (Ib/ft)

Concrete 3.00E+06 | 3.13E+06 | 4.50E+08 | 1728 | 3.75E+07 144 4.50E+08 | 0.2

Frodingham 1 B | 2.90E+07 | 3.19E+07 | 4.59E+09 | 36.02 | 7.97E+06 | 7.87 | 2.51E+08 | 0.3

E = Young's Modulus

E* = Adj. Young's Modulus for Plain Strain
| = Moment of Inertia per foot of wall

A = Cross Sectional Area per foot of wall
v = Poisson's Ratio

Loading Conditions and Gap Formation

Canal water loadings are modeled as mechanical pressures acting normal to the ground surface
and normal to the wall face. When a gap is included between the soil and I-wall a horizontal
mechanical pressure is added to both the soil and the wall to the depth of the gap.

Gap development is modeled following the step-by-step procedure outlined in the London
Avenue Outfall Canal Reevaluation report as well as the IPET report. The total horizontal stress
in the element adjacent to the wall is compared to the hydrostatic pressure that would exist if a



gap were present. If the hydrostatic water pressure exceeds the total horizontal stress it is
assumed that a gap would form. Each zone is checked as canal water levels are raised from the
normal pool elevation of 0.4 ft to the maximum operating level of 8 ft in 1 ft increments. Gaps
were deepened in 1 ft increments as they developed.

At lower canal water levels, it is believed the higher soil level on the protected side of the wall
serves to increase the horizontal stresses along the flood side of the sheet pile which slows the
progression of the gap.

Results

The gap depth calculations prepared by Black and Veatch which follow IPET guidance was
checked and compared with the FLAC results. The gap depth extends to the tip of the sheet pile
for both methods. The FLAC and hand calculation analysis had the gap extending to
approximate EL -4.5 ft. It should be noted that for even the shallower water depths, the hand
calculation resulted in a gap to approximate EL -4.5 ft. The gap tip is 11.5 ft above the sand
interface.

The maximum protected side ground displacement for the MLV at water level EL 8.0 ft was
about 0.645 inches. The maximum developed crack depth was 8.0 ft. Graphs of the top of
protected side ground and top of wall displacement and gap propagation versus canal water
elevation can be found in Figures D-4 and D-5.
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Figure D-3. FLAC model progression of water loading and gap development for Reach 14

Reach 14 Wall Displacement
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Figure D-4. FLAC computed I-wall displacement.



Reach 14 Gap Propagation
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Figure D-5. FLAC computed gap propagation

The automated c-¢ reduction technique in FLAC was used for all factor of safety (FoS)
calculations. Figure D-6 presents the computed factors of safety for differing canal water levels
and Figures D-7 through D-14 show the shear strain increment (ssi) and wall locations (original
and displaced) for factor of safety at varying water levels. A summary of the FoS and
controlling failure mode (global stability or wall rotation) are presented in Table D-6.



Reach 14 FLAC Auto Factor of Safety

Canal Water Level (ft)
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Figure D-6. FLAC computed factor of safety (automated c-¢ reduction technique).

Table D-6. Summary of FLAC FoS and Controlling Failure Mode.

Canal WL | FLACAUTO Controlling

(ft) FoS Failure Mode
1 1.96 Global Stability
2 2.01 Global Stability
3 2.02 Global Stability
4 2.01 Global Stability
5 1.97 Global Stability
6 1.94 Global Stability
7 1.76 Global Stability
8 1.69 Global Stability
8.9 1.64 Global Stability
9 1.63 Global Stability
10 1.57 Global Stability
11 1.51 Global Stability
12 1.44 Global Stability
12.5 1.39 Global Stability




Figure D-7. WL+1 ft, FoS ssi and wall displacement magnified 5X.

Figure D-8. WL+2 ft, FoS ssi and wall displacement magnified 5X.



FoS ssi and wall displacement magnified 5X.

-9. WL+3 ft,

Figure D

FoS ssi and wall displacement magnified 5X.

-10. WL+4 ft,

Figure D



FoS ssi and wall displacement magnified 5X.

-11. WL+5 ft,

Figure D

FoS ssi and wall displacement magnified 5X.

-12. WL+6 ft,

Figure D



Figure D-13. WL+7 ft, FoS ssi and wall displacement magnified 5X.

Figure D-14. WLA8 ft, FoS ssi and wall displacement magnified 5X.



Figure D-16. WL+10 ft, FoS ssi and wall displacement magnified 5X.



Figure D-17. WL+11 ft, FoS ssi and wall displacement magnified 5X.

Figure D-18. WL+12 ft, FoS ssi and wall displacement magnified 5X.



Figure D-19. WL+12.5 ft, FoS ssi and wall displacement magnified 5X.



Reach 15A
Introduction

The design section includes: clay embankment (EL +6.5 ft), underlain by a shallow Marsh
deposit (EL -5.0 ft to EL -13.0 ft). The shallow Marsh is underlain by a Beach Sand stratum (EL
-13.0 to -46.0 ft) which mantles a lower Bay Sound Clay deposit which extends to an EL of -70.0
ft. The upper clay embankment material was assigned a unit weight of 114 pcf with a cohesion
of 800 psf. The shear strength values used for the clay embankment are higher than those in the
underlying marsh deposit. The elevation of the flood side ground line at the wall face is
approximately EL 3.6 ft resulting in 2.9 ft difference in soil elevation across the wall. The
existing I-wall has a top elevation of 13.0 ft consisting of a concrete cap and Frodingham 1B
sheet pile to tip elevation of -4.5 ft. Figures D-1 and D-2 show the Geo-Studio and FLAC model
cross sections. The FLAC model created by the template is constrained to use horizontal soil
layers so the top of the upper marsh strata was set at EL -5 ft, as it is shown on the flood side of
the I-Wall in Figure D-2, without sloping to the levee toe to best capture the wall displacement
behavior.

Vert 1 Vert 2 Vert 3

FLOOD SIDE
PROTECTED SIDE

EL=21ft EL=-321t
i
.‘A

MARSH, EL. 5.0 TO-13.0

BEACH SAND, EL. -13TO46

Figure D-1. Geo-Studio model for 17" Street Outfall Canal Reach 15A



Flood Side Protected Side

: \/ EL.-56ft

Figure D-2. FLAC Model for 17" Street Outfall Canal Reach 15A

Foundation Parameters

The FLAC analyses are based on simple Mohr-Coulomb constitutive models (elastic-perfectly
plastic soil behavior). Unit weight and shear strength parameters for the various soil layers were
based on the information in the MOWL Report. The cross section used is the Seep/W file from
the MOWL report. As-built drawings were examined for the properties of the I-Wall.

Soil modulus values were determined or selected assuming the soils are linearly elastic and
isotropic with Poisson’s ratio based on expected drainage conditions during loading. The
parameters used for analysis are presented in Tables D-1 thru D-2. The soil modulus values
were selected using the same G/Su ratios selected for the FLAC model calibrated to the London
Load Test (LLT) results. The soil modulus values used in the LLT FLAC model were primarily
based on pressuremeter testing and relationships for G/Su. At London Avenue Canal, the shear
modulus values are determined by multiplying the G/Su ratio for a given soil by its undrained
shear strength. Young’s Modulus for the levee and sand were assigned the same value used in
the LLT calibration. The at-rest earth pressure coefficients are computed only to initialize
stresses during model development so equilibrium can be reached in fewer computational steps.

At 17" Street Outfall Canal, seepage conditions were modeled as steady state using the Seep/W
model, and previously accepted material seepage properties and protected side boundary
conditions, from the MOWL report. The flood side canal total head boundary was incrementally
raised from a starting water level of EL +0.4 ft to EL +1.0 ft and then by 1 ft. The water table
was assumed to be constant for the protected side two feet below the ground surface -5.6 ft and
8.0 ft for the flood side. The water table elevations are presented on figure D-2.



Table D-1. Summary of Centerline Soil Parameters

Strata )
_ Strata'top bottom unit unit
Material elevation : wit. Su (psf)* | ¢ (deg)
(NAVDSS) elevation (pcf) wt/g
(NAVDS88)
1 — Embankment 1 6.5 2.0 114 3.540 800 0
2 — Embankment 2 2.0 -3.0 114 3.540 375 0
3 — Embankment 3 -3.0 -5.0 114 3.540 500 0
4 — Marsh -5.0 -13.0 94 2.919 350 0
5 — Beach Sand -13.0 -46.0 122 3.789 0 30
6 — Bay Sound Clay -46.0 -70.0 102 3.168 735 0
Table D-2. Centerline Most Likely Value Modulus
Material E/Su E (psf) [ Poisson | G (psf) K (psf) ko
1 — Embankment 1 197 1.58E+05 0.40 56250 262500 0.85
2 — Embankment 2 420 1.58E+05 0.40 56250 262500 0.85
3 — Embankment 3 315 1.58E+05 0.40 56250 262500 0.85
4 — Marsh 200 7.00E+04 0.47 23810 388889 0.96
5 — Beach Sand - 7.32E+05 0.31 275188 732000 0.75
6 — Bay Sound Clay 600 441E+05 | 0.495 147492 | 14700000 0.99
Table D-3. Summary of Toe Soil Parameters
_ Strata'top bS;trf(; r?] unit unit
Material elevation levati wt. t/ Su (psf) | ¢ (deg)
(NAVDSS) elevation (ncf) wt/g
(NAVD88)
1 — Embankment 1 6.5 2.0 114 3.540 500 0
2 — Embankment 2 2.0 -3.0 114 3.540 500 0
3 — Embankment 3 -3.0 -5.0 114 3.540 500 0
4 — Marsh -5.0 -13.0 94 2.919 200 0
5 — Beach Sand -13.0 -46.0 122 3.789 0 30
6 — Bay Sound Clay -46.0 -70.0 102 3.230 522 0




Table D-4. Toe Most Likely Value Modulus

Material E/Su E (psf) [ Poisson | G (psf) K (psf) ko
1 — Embankment 1 315 1.58E+05 0.40 56250 262500 0.85
2 — Embankment 2 315 1.58E+05 0.40 56250 262500 0.85
3 — Embankment 3 315 1.58E+05 0.40 56250 262500 0.85
4 — Marsh 200 4.00E+04 0.47 13605 222222 0.96
5 — Beach Sand - 7.32E+05 0.33 275188 732000 0.75
6 — Bay Sound Clay 600 3.13E+05 | 0.495 104749 | 10440000 0.99

Structural Parameters

The current [-wall structure was modeled as two beam elements: (1) the upper concrete portion
of the I-wall and (2) the supporting sheet pile beneath the concrete. Interface elements were
applied to the wall below the ground surface. These elements allow slip and separation between
the soil and wall. The shear strength of the interfaces was set at 90% of the shear strength of the
strongest cohesive soil layer.

In FLAC the structural beam properties are formulated in plane stress (like a plate) and are
adjusted for plane strain conditions by dividing Young’s modulus by 1-v* (v =Poisson’s ratio).
The structural parameters are included in Table D-5.

Table D-5. Summary of Structural Parameters

Member E (psi) E* (psi) E* (psf) . I E”l . A E*A v
(in4/ft) | (Ibft2/ft) | (in2/ft) (Ib/ft)
Concrete 3.00E+06 | 3.13E+06 | 4.50E+08 1728 | 3.75E+07 144 4.50E+08 | 0.2
Frodingham 1B | 2.90E+07 | 3.19E+07 | 4.59E+09 | 36.02 | 7.97E+06 7.87 2.51E+08 | 0.3

E = Young's Modulus

E* = Adj. Young's Modulus for Plain Strain
| = Moment of Inertia per foot of wall

A = Cross Sectional Area per foot of wall
v = Poisson's Ratio

Loading Conditions and Gap Formation

Canal water loadings are modeled as mechanical pressures acting normal to the ground surface
and normal to the wall face. When a gap is included between the soil and I-wall a horizontal
mechanical pressure is added to both the soil and the wall to the depth of the gap.

Gap development is modeled following the step-by-step procedure outlined in the London
Avenue Outfall Canal Reevaluation report as well as the IPET report. The total horizontal stress
in the element adjacent to the wall is compared to the hydrostatic pressure that would exist if a

gap were present. If the hydrostatic water pressure exceeds the total horizontal stress it is



assumed that a gap would form. Each zone is checked as canal water levels are raised from the
normal pool elevation of 0.4 ft to the maximum operating level of 8 ft in 1 ft increments. Gaps
were deepened in 1 ft increments as they developed.

At lower canal water levels, it is believed the higher soil level on the protected side of the wall
serves to increase the horizontal stresses along the flood side of the sheet pile which slows the
progression of the gap.

Results

The gap depth calculations prepared by Black and Veatch which follow IPET guidance was
checked and compared with the FLAC results. The gap depth extends to the tip of the sheet pile
for both methods. The FLAC and hand calculation analysis had the gap extending to
approximate EL -4.5 ft. It should be noted that for even the shallower water depths, the hand
calculation resulted in a gap to approximate EL -4.5 ft. The gap tip is 8.5 ft above the sand
interface.

The maximum protected side ground displacement for the MLV at water level EL 8.0 ft was
about 0.509 inches. The maximum developed crack depth was 9.5 ft. Graphs for the top of
protected side ground and top of wall displacement and gap propagation versus canal water
elevation can be found in Figures D-4 and D-5.
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Figure D-3. FLAC model progression of water loading and gap development for Reach 15A
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Figure D-4. FLAC computed I-wall displacement.



Reach 15A Gap Propagation
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Figure D-5. FLAC computed gap propagation

The automated c-¢ reduction technique in FLAC was used for all factor of safety (FoS)
calculations. Figure D-6 presents the computed factors of safety for differing canal water levels
and Figures D-7 through D-14 show the shear strain increment (ssi) or and wall locations
(original and displaced) for factor of safety at varying water levels. A summary of the FoS and
controlling failure mode (global stability or wall rotation) are presented in Table D-6.



Reach 15A FLAC Auto Factor of Safety
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Figure D-6. FLAC computed factor of safety (automated c-¢ reduction technique).

Table D-6. Summary of FLAC FoS and Controlling Failure Mode.

Canal WL | FLACAUTO Controlling
(ft) FoS Failure Mode
1 2.02 Global Stability
2 2.17 Global Stability
3 2.36 Global Stability
4 2.50 Global Stability
5 2.50 Global Stability
6 2.48 Global Stability
7 1.81 Global Stability
8 2.07 Global Stability
9 1.96 Global Stability
10 1.86 Global Stability
11 1.75 Global Stability
12 1.65 Global Stability
13 1.55 Global Stability




FoS ssi and wall displacement magnified 5X.

-7. WL+I ft,

Figure D

FoS ssi and wall displacement magnified 5X.
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Figure D



Figure D-9. WL+3 ft, FoS ssi and wall displacement magnified 5X.

Figure D-10. WL+4 ft, FoS ssi and wall displacement magnified 5X.



Figure D-11. WL+S5 ft, FoS ssi and wall displacement magnified 5X.

Figure D-12. WL+6 ft, FoS ssi and wall displacement magnified 5X.



Figure D-13. WL+7 ft, FoS ssi and wall displacement magnified 5X.

Figure D-14. WL+8 ft, FoS ssi and wall displacement magnified 5X.



Figure D-16. WL+10 ft, FoS ssi and wall displacement magnified 5X.



isplacement ﬁlagnlﬁed 5X.

Figure D-18. WL+12 ft, FoS ssi and wall displacement magnified 5X.
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Reach 17
Introduction

The design section includes: clay embankment (EL +9.9 ft), underlain by a shallow Marsh
deposit (EL -3.0 ft to EL -12.0 ft). The shallow Marsh is underlain by a Beach Sand stratum (EL
-12.0 to -46.0 ft) which mantles a lower Bay Sound Clay deposit which extends to an EL of -70.0
ft. The upper clay embankment material was assigned a unit weight of 116 pcf with a cohesion
of 800 psf. The shear strength values used for the clay embankment are higher than those in the
underlying marsh deposit. The elevation of the flood side ground line at the wall face is
approximately EL 9.9 ft resulting in 0.0 ft difference in soil elevation across the wall. The
existing I-wall has a top elevation of 13.5 ft consisting of a concrete cap and Frodingham1B
sheet pile to tip elevation of -2.5 ft. Figures D-1 and D-2 show the Geo-Studio and FLAC model
cross sections. The FLAC model created by the template is constrained to use horizontal soil
layers so the top of the upper marsh strata was set at EL -3 ft, as it is shown on the flood side of
the I-Wall in Figure D-2, without sloping to the levee toe to best capture the wall displacement
behavior.

Vert 1 Vert 2 Vert 3
FLOOD SIDE PROTECTED SIDE
1V:2.9H
1V:3.8H ALL2, BL +45T0-30 EL=-1.2 ft EL=-141t
ALL2 B +45T0-30 TR S TerYe
EL=-8.4 ft MRSH B -30T0-7.0

BEACH SAND, HL -12TO-46

Figure D-1. Geo-Studio model for 17" Street Outfall Canal Reach 17



Flood Side Protected Side

\/ EL.80ft

Figure D-2. FLAC Model for 17" Street Outfall Canal Reach 17

Foundation Parameters

The FLAC analyses are based on simple Mohr-Coulomb constitutive models (elastic-perfectly
plastic soil behavior). Unit weight and shear strength parameters for the various soil layers were
based on the information in the MOWL Report. The cross section used is the Seep/W file from
the MOWL report. As-built drawings were examined for the properties of the I-Wall.

Soil modulus values were determined or selected assuming the soils are linearly elastic and
isotropic with Poisson’s ratio based on expected drainage conditions during loading. The
parameters used for analysis are presented in Tables D-1 thru D-4. The soil modulus values
were selected using the same G/Su ratios selected for the FLAC model calibrated to the London
Load Test (LLT) results. The soil modulus values used in the LLT FLAC model were primarily
based on pressuremeter testing and relationships for G/Su. At London Avenue Canal, the shear
modulus values are determined by multiplying the G/Su ratio for a given soil by its undrained
shear strength. Young’s Modulus for the levee and sand were assigned the same value used in
the LLT calibration. The at-rest earth pressure coefficients are computed only to initialize
stresses during model development so equilibrium can be reached in fewer computational steps.

At 17" Street Outfall Canal, seepage conditions were modeled as steady state using the Seep/W
model, and previously accepted material seepage properties and protected side boundary
conditions, from the MOWL report. The flood side canal total head boundary was incrementally
raised from a starting water level of EL +0.4 ft to EL +1.0 ft and then by 1 ft. The water table
was assumed to be constant for the protected side two feet below the ground surface -3.4 ft and
10.0 ft for the flood side. The water table elevations are presented on figure D-2.



Table D-1. Summary of Centerline Soil Parameters

Strata .
_ Strata'top bottom unit unit
Material elevation : wit. Su (psf)* | ¢ (deg)
(NAVDSS) elevation (pcf) wt/g
(NAVDA88)
1 — Embankment 1 9.9 4.5 116 3.60 800 0
2 — Embankment 2 4.5 -3.0 113 3.51 650 0
3 —Marsh 1 -3.0 -7.0 108 3.35 450 0
4 — Marsh 2 -7.0 -12.0 108 3.35 450 0
5 — Beach Sand -12.0 -46.0 122 3.79 0 30
6 — Bay Sound Clay -46.0 -70.0 107 3.32 835 0
Table D-2. Centerline Most Likely Value Modulus
Material E/Su E (psf) [ Poisson | G (psf) K (psf) ko
1 — Embankment 1 197 1.58E+05 0.40 56250 262500 0.85
2 — Embankment 2 242 1.58E+05 0.40 56250 262500 0.85
3 —Marsh 1 200 9.00E+04 0.47 30612 500000 0.95
4 — Marsh 2 200 9.00E+04 0.47 30612 500000 0.95
5 — Beach Sand - 7.32E+05 0.33 275188 732000 0.75
6 — Bay Sound Clay 600 5.00E+05 | 0.495 167559 | 16700000 0.99
Table D-3. Summary of Toe Soil Parameters
_ Strata'top bS;trf(; r?] unit unit
Material elevation levati wt. t/ Su (psf)* | ¢ (deg)
(NAVDSS) elevation (pcf) wt/g
(NAVDSS)
1 — Embankment 1 9.9 4.5 116 3.60 800 0
2 — Embankment 2 4.5 -3.0 113 3.51 600 0
3 —Marsh 1 -3.0 -7.0 108 3.35 425 0
4 — Marsh 2 -7.0 -12.0 108 2.35 320 0
5 — Beach Sand -12.0 -46.0 122 3.79 0 30
6 — Bay Sound Clay -46.0 -70.0 107 3.32 555 0




Table D-4. Toe Most Likely Value Modulus

Material E/Su E (psf) | Poisson | G (psf) K (psf) ko
1 — Embankment 1 197 1.58E+05 0.40 56250 262500 0.85
2 — Embankment 2 263 1.58E+05 0.40 56250 262500 0.85

3 —Marsh 1 200 8.50E+04 0.47 28912 472222 0.95
4 — Marsh 2 200 6.40E+04 0.47 21769 355556 0.95
5 —Beach Sand - 7.32E+05 0.33 275188 732000 0.75

6 — Bay Sound Clay 600 3.30E+05 | 0.495 111371 | 11100000 0.99

Structural Parameters

The current [-wall structure was modeled as two beam elements: (1) the upper concrete portion
of the I-wall and (2) the supporting sheet pile beneath the concrete. Interface elements were
applied to the wall below the ground surface. These elements allow slip and separation between
the soil and wall. The shear strength of the interfaces was set at 90% of the shear strength of the
strongest cohesive soil layer.

In FLAC the structural beam properties are formulated in plane stress (like a plate) and are
adjusted for plane strain conditions by dividing Young’s modulus by 1-v* (v =Poisson’s ratio).
The structural parameters are included in Table D-5.

Table D-5. Summary of Structural Parameters

. . | Exl A E*A
* *

Member Elps) | E*(s) | B0 | Goasmey | ofeme) | Gn2 | aomy | Y

Concrete 3.00E106 | 3.13E106 | 4.50E+08 | 1728 | 3.75E+07 | 144 | 4.50E+08 | 02

Frodingham!B 2.90E+07 | 3.19E+07 4.59E+09 36.02 7.97E+06 7.87 2.51E+08 | 0.3

E = Young's Modulus

E* = Adj. Young's Modulus for Plain Strain
I = Moment of Inertia per foot of wall

A = Cross Sectional Area per foot of wall

Vv = Poisson's Ratio

Loading Conditions and Gap Formation

Canal water loadings are modeled as mechanical pressures acting normal to the ground surface
and normal to the wall face. When a gap is included between the soil and I-wall a horizontal
mechanical pressure is added to both the soil and the wall to the depth of the gap.

Gap development is modeled following the step-by-step procedure outlined in the London
Avenue Outfall Canal Reevaluation report as well as the IPET report. The total horizontal stress
in the element adjacent to the wall is compared to the hydrostatic pressure that would exist if a
gap were present. If the hydrostatic water pressure exceeds the total horizontal stress it is



assumed that a gap would form. Each zone is checked as canal water levels are raised from the
normal pool elevation of 0.4 ft to the maximum operating level of 10.0 ft in 1 ft increments.
Gaps were deepened in 1 ft increments as they developed.

At lower canal water levels, it is believed the higher soil level on the protected side of the wall
serves to increase the horizontal stresses along the flood side of the sheet pile which slows the
progression of the gap.

Results

The gap depth calculations prepared by Black and Veatch which follow IPET guidance was
checked and compared with the FLAC results. The gap depth extends to the tip of the sheet pile
for the hand calculation analysis but not for the FLAC analysis. The hand calculation analysis
had the gap extending to approximately EL -4.5 ft with the gap tip for the hand calculation being
11.5 ft above the sand interface. It should be noted that even for the shallower water depths, the
hand calculations resulted in a gap developing to approximate EL -4.5 ft. Figure D-3 shows the
total horizontal stresses and water pressures plotted against depth in FLAC. This data
representation of the two lines never intersecting accurately depicts that a gap did not develop.

Gap Depth Formation
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Figure D-3. Geo-Studio model for 17" Street Outfall Canal Reach 17



The maximum protected side ground displacement for the MLV at water level EL 10.0 ft was
about 0.59 inches. The maximum developed crack depth was 0 ft. The undeveloped crack depth
leading to a gap formation was not initiated due to insignificant hydrostatic forces acting on the
wall. The elevation of the flood side ground surface at the wall face is approximately EL 9.9 ft
resulting in 0.1 ft difference between the resulting water level and ground surface elevation.
Graphs for the top of protected side ground and top of wall displacement and gap propagation
versus canal water elevation can be found in Figures D-5 and D-6.
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Figure D-4. FLAC model progression of water loading and gap development for Reach 17
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Figure D-5. FLAC computed I-wall displacement.



Reach 17 Gap Propagation
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Figure D-6. FLAC computed gap propagation

The automated c-¢ reduction technique in FLAC was used for all factor of safety (FoS)
calculations. Figure D-7 presents the computed factors of safety for differing canal water levels
and Figures D-8 through D-17 show the shear strain increment (ssi) and wall locations (original
and displaced) for factor of safety at varying water levels. A summary of the FoS and
controlling failure mode (global stability or wall rotation) are presented in Table D-6.
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Figure D-7. FLAC computed factor of safety (automated c-¢ reduction technique).

Table D-6. Summary of FLAC FoS and Controlling Failure Mode.

Canal WL | FLACAUTO Controlling

(ft) FoS Failure Mode
1 1.94 Global Stability
2 1.96 Global Stability
3 1.97 Global Stability
4 1.97 Global Stability
5 1.97 Global Stability
6 1.98 Global Stability
7 1.99 Global Stability
8 1.99 Global Stability
9 1.98 Global Stability
10 1.95 Global Stability
11 1.44 Global Stability
12 1.42 Global Stability
13 1.38 Global Stability

13.5 1.36 Global Stability




Figure D-8. WL+1 ft, FoS ssi and wall displacement magnified 60X.

i

Figure D-9. WL+2 ft, FoS ssi and wall displacement magnified 60X.



Figure D-11. WL+4 ft, FoS ssi and wall displacement magnified 60X.



Figure D-12. WL+5 ft, FoS ssi and wall displacement magnified 60X.

Figure D-13. WL+6 ft, FoS ssi and wall displacement magnified 60X.



Figure D-14. WL+7 ft, FoS ssi and wall displacement magnified 60X.

Figure D-15. WL+S8 ft, FoS ssi and wall displacement magnified 60X.



Figure D-17. WL+10 ft, FoS ssi and wall displacement magnified 60X.



Figure D-19. WL+12 ft, FoS ssi and wall displacement magnified 60X.



L

Figure D-21. WL+13.5 ft, FoS ssi and wall displacement magnified 60X.



Appendix G- Maximum Operating Water Level (MOWL) Data
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Hydraulic Information (Flowline)

Geotechnical Information

Geotechnical Information

W.S. Elev. W.S. Elev. + Uncertainty  Distance from DPS 6 Distance from DPS 6 (East Side) Reach Distance from DPS 6 (West Side) Reach
(ft) (ft) (ft) (ft) (ft)
8.5 9.0 0.0
8.6 9.1 9.7 237 35 364 18
8.6 9.1 19.5 1013 1000
8.6 9.1 29.2 1013 34 1000 17
8.6 9.1 39.0 1500 1500
8.6 9.1 48.7 1500 33 1500 16
8.6 9.1 58.4 2960 3115
8.6 9.1 68.2 2960 32 3115 15B
8.6 9.1 77.9 3104 3521
8.6 9.1 87.7 3104 31 3521 15A
8.6 9.1 97.4 3395 4365
8.6 9.1 107.1 3395 30 4365 14
8.6 9.1 116.9 4131 5165
8.6 9.1 126.6 4131 29 5165 13
8.6 9.1 136.4 4589 5465
8.6 9.1 146.1 4589 28 5465 12
8.6 9.1 155.8 5116 5965
8.6 9.1 165.6 5116 27 5965 11
8.6 9.1 175.3 5327 7260
8.6 9.1 185.1 5327 26 7260 10
8.3 8.8 225.1 5819 7565
8.1 8.6 363.1 5819 25 7565 9
8.0 8.5 613.1 6795 7995
7.9 8.4 1213.1 6795 24 7995 8
7.9 8.4 1363.1 7752 8310
7.8 83 1513.1 7752 23 8310 7
7.8 83 1663.1 8469 8605
7.8 8.3 1813.1 8469 22 8605 6
7.7 8.2 2413.1 10546 9042.5
7.6 8.1 2913.1 10546 21 9042.5 5
7.6 8.1 3158.1 11019 9320
7.5 8.0 3199.7 11019 20 9320 4
7.5 8.0 3241.3 11671 9720
7.5 8.0 3282.9 11671 19 9720 3B
7.5 8.0 33245 12098 9865
7.5 8.0 3366.1 9865 3A
7.5 8.0 3559.1 10365
7.5 8.0 3947.1 10365 2
7.5 8.0 4140.1 11495
7.4 7.9 4333.1 11495 1
7.4 7.9 4526.1 11926.5
7.4 7.9 4719.1
7.4 7.9 4912.1
7.4 7.9 5045.1
7.1 7.6 5203.1
7.0 7.5 5291.1
7.0 7.5 5484.1
7.0 7.5 5677.1
7.0 7.5 5870.1
7.0 7.5 6063.1
6.9 7.4 6256.1
6.9 7.4 6449.1
6.9 7.4 6642.1
6.9 7.4 6835.1
6.9 7.4 7028.1
6.9 7.4 7221.1
6.9 7.4 7414.1
6.9 7.4 7607.1
6.8 7.3 7800.1
6.8 7.3 7993.1
6.8 7.3 8186.1
6.8 7.3 8379.1
6.8 7.3 8572.1
6.8 7.3 8765.1
6.8 7.3 8958.1
6.8 7.3 9151.1
6.7 7.2 9344.1
6.7 7.2 9537.1
6.7 7.2 9730.1
6.7 7.2 9923.1
6.6 7.1 10116.1
6.6 7.1 10309.1
6.5 7.0 10502.1
6.4 6.9 10695.1




Hydraulic Information (Flowline)

Geotechnical Information

Geotechnical Information

W.S. Elev. W.S. Elev. + Uncertainty  Distance from DPS 6 Distance from DPS 6 (East Side) Reach Distance from DPS 6 (West Side) Reach
(ft) (ft) (ft) (ft) (ft)
6.2 6.7 10898.1
6.0 6.5 11141.1
5.9 6.4 11399.1
5.8 6.3 11527.1
5.8 6.3 11720.1
5.8 6.3 12013.1
5.7 6.2 12056.1
5.7 6.2 12064.3
5.7 6.2 12072.6
5.7 6.2 12080.8
5.7 6.2 12089.1
5.5 6.0 12254.1
5.4 5.9 12264.1
5.4 5.9 12355.1
53 5.8 12422.1
53 5.8 12537.1
53 5.8 12569.1
5.3 5.8 12659.1
5.2 5.7 12779.1
53 5.8 12784.1
5.2 5.7 12790.1
5.2 5.7 12796.1
5.2 5.7 12802.1
5.1 5.6 13002.1
4.5 5.0 13291.1
4.8 5.3 13293.6
5.0 5.5 13296.1
5.0 5.5 13298.6
5.1 5.6 13301.1
5.0 5.5 13361.1
5.0 5.5 13381.1
5.0 5.5 13401.1
5.0 5.5 13421.1
5.0 5.5 13441.1
49 5.4 13461.1
4.8 5.3 13481.1
4.5 5.0 13501.1
4.3 4.8 13506.1
4.0 4.5 13546.1
3.7 4.2 13616.1
4.0 4.5 13626.1
4.1 4.6 13686.1
4.1 4.6 13796.1
3.9 4.4 13821.1
4.0 4.5 13943.1
4.0 4.5 14121.1
4.0 4.5 14171.1




Appendix H - DDR Reach 16
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Executive Summary

This Design Documentation Report (DDR) presents the geotechnical analyses, conclusions, and
recommendations for the seepage remediation of Stations 641+85 to 658+00 (Reach 16) of 17"
Street Canal. The seepage addendum June 2012, USACE-MVS showed that there are two
isolated areas along Reach 16 with a factor of safety less than the USACE criteria of 1.6. In order
to better define the stratigraphy of these two isolated areas, MVS requested additional
geotechnical exploration and testing and completed additional seepages analyses. A total of
fifteen new borings (17MVS-01PU to 08PU and 17MVS-01CU to 07CU) were drilled close to
the existing drainage ditch and in the crown of the levee. The new borings were used to obtain
more accurate unit weights, obtain sand gradations and fine content, determine top elevation for
the Bay Sound Clay layer, and more accurately identify the soil stratification.

Due to the variation in ground surface elevation (GSE) on the protected side of the I-wall, low
spots along the levee toe, and the existence of sandy silt strata within the fine grain blanket, reach
16 was divided in four sub-reaches. These sub-reaches include 16A (655+00 to 658+00), 16B
(652+00 to 655+00), 16C (646+41 to 652+00), and 16D (641+85 to 646+41. Detailed seepage
analyses were complete on each sub-reach at Stations 657+65, 653+37, 648+89, and 645+10
respectively. A summary of the results are provided on Table 1 and the permeability values used
for the fine grain blanket and levee core are shown on Table 2. These values are from the USACE
division regulation on soil mechanics design data number 1110-1-400 (DIVR-1110-1-400).

Of the total four I-wall levee sub-reaches analyzed, sub-reaches 16A, 16B, and 16C were
recommended for remediation to achieve acceptable factors of safety for the target water level of
El. +8.3 feet. (These water elevations are different than the previously used canal water elevations
found in the seepage addendum (June 2012, USACE-MVS)) The recommendation would be to
install a sheet pile cutoff wall to elevation -55.0 feet in sub-reaches 16A to 16C. This should
include a 100 foot extension at each end to account for end effects. The limits of the sheet pile
remediation including the 100 foot extension at each end are from Sta. 645+41 to Sta. 659+00 for
a total length of 1359 feet.

Table 1 Summary of Factors of Safety for Seepage Analysis in Reach 16

Reach/Station Factor of Safety without Factor of nggty with
remediation remediation
16A: Sta. 657+65 0.40' n/a
16B: Sta. 653+37 1.19' n/a'’
16C: Sta. 648+89 0.42 6.31"
16D: Sta. 645+10 2.55” n/a

Note: 1 Water elevation in canal is EL. + 8.3 ft
2 Water elevation in canal is EL. + 8.2 ft
3 There is no excess head; therefore, the Factor of Safety is not applicable.
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Table 2 : Permeability of Fine Grain Materials Used

Soil Type Blanket Thickness (ft) Suggested Design Values kbl (ft/sec)
<5 3.28E-05
Silty Sand 5to 10 2.62E-05
>10 1.97E-05
<5 1.64E-05
Sand and Silty Sand Sto 10 LJ1E-03
10to 15 9.80E-06
>15 6.56E-06
<5 1.31E-05
5to 10 9.80E-06
Clay and Silty Clay 10to 15 4.92E+06
15t0 20 1.64E-06
>20 2.62E-07

Obijective and Purpose

The purpose of this DDR is to document remediation work along the 17" St. Outfall Canal in
Jefferson Parish, Louisiana. Remediation of Reach 16 is necessary to reduce the risk of a seepage
failure. This area was identified in the reevaluation report dated March 2013.

Existing Reports

In addition to the B&V and URS reports, other major design reports published on this canal

include:

¢ Remediation of Floodwalls on the 17th Street Canal OFC-05, Design Documentation
Report (DDR), dated February 2011.

e Seepage Addendum Geotechnical Engineering Report Remediation to Raise the

Maximum Operating Level for the 17th Street Canal OFC-05, dated December 2010.

e Seepage Addendum 2 Geotechnical Engineering Report Remediation to Raise the
Maximum Operating Level for the 17th Street Canal OFC-05 (Reach 16), dated

September 2011.

e Geotechnical engineering seepage addendum on Reach 16 for the 17" St. Outfall canal,

CEMVS-EC-G JUNE 2012

March 2013
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Seepage analysis

A factor of safety of at least 1.6 is required per Corps HSDRRS seepage criteria. The seepage
factor of safety was calculated for two water elevations + 8.3 feet (sub-reach 16A, B and C) and
+ 8.2 feet (sub-reach 16D). These water elevations are different than the previously used canal
water elevations found in the seepage addendum (June 2012, USACE-MVS) due to a change in
the 17" Street Outfall Canal Maximum Operating Water Level (MOWL) profile in January, 2013.

The seepage analysis was completed using Geostudio’s SEEP/W seepage software. The previous
SEEP/W models analyzed in the seepage addendum (June 2012, USACE-MVS) were modified to
include information obtained from the new exploration drilled at the center line and at the
protected side toe of the I-wall. The new exploration confirmed the existence of a sandy layer
within the blanket for sub-reaches 16A and 16C. The exploration also confirmed the presence of
clean sand material within the core of the levee in sub-reaches 16A, 16B and 16C. In order for
SEEP/W to match the newly acquired subsurface data, an average thickness per strata was used to
model the blanket in the protected side and the clean sand material in the center line of the levee.
The averaging of each sub-reach stratification can be found in appendix D. For the canal side of
the levee boring A-17 was used to determine the extension of the clay cap, no averaging was
required. The new hydraulic grade line or total head at the top of the aquifer was plotted from the
results of each SEEP/W analysis and seen below in Table 2. Seepage gradients were calculated
from the levee centerline to the lowest point in the drainage ditch, selected from survey points
taken in 2011. The factor of safeties were calculated at the most critical point, which was also the
lowest point within the drainage ditch, provided in Table 1 previously. The SEEP/W models are
provided in appendix B.

Figure 1: Hydraulic Gradient Line

Hydraulic Gradient Line
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Conclusion
MVS has developed the following conclusions and remedial measures.

e The existing direct connection at the bottom of the canal along reach 16 increases
the velocity vectors that concentrate at the landside ditch, resulting in high pore
pressures and exit gradients in the ditch bottom.

e MYVS chose to conservatively model the levee core as a SP for sub-reach 16A.
The boring logs show the material close to the threshold for a SP which is 10%
fine material. The fine content in the sand layer within the levee core has values
of 12.2%, 18.1% and 10.4% (17MVS-O6CU, Samples 3C-2, 4A: 17MVS-07CU,
Sample 5B-2). MVS feels since the entire sand layer is close to the threshold it
can be easily pressurized by the high pore pressures caused by the open
connection in the canal. Also, the fine content encountered in protected side sand
layer is below 10%. In order to keep geological profile continuity the same sand
material that was encountered in the protected side was assumed to exist in the
levee core.

e Sub-reach 16B has an existing factor of safety much closer to the required 1.6 and
could be repaired by adding material to the protected side slope and ditch. The
sheetpile solutions recommended for reaches 16A and 16C would have to be
substantially extended into reach 16B to ensure 3-D end effects were accounted
for. After considering these required extensions, and in order to maintain
continuity with the seepage remediation for sub-reach 16A and 16C, MVS
decided to extend the sheet pile wall along the entirety of sub-reach 16B.

e An existing storm drain collector pipe exists along the protected side levee toe in
reach 16. Without remediation, high canal water levels will create high
piezometric pressures in the foundation of the collector pipe. The condition of the
collector pipe is unknown. If a flaw exists in the pipe, (poorly compacted zone
along the pipe; or deteriorated metal), the excess piezometric pressures will
initiate seepage flow through into the pipe through the deteriorated metal. This in
turn can erode the foundation soils, moving them into the pipe’s interior. If
uncontrolled, this internal erosion can end up as uncontrolled seepage.

e Therefore, sub-reaches 16A, 16B and 16C are recommended for remediation to
achieve acceptable factors of safety for the target water level of El. +8.3. The
method of remediation for seepage for these sub-reaches is to install sheet piling
five feet off-center of the existing I-wall, towards the protected side, penetrating
five feet into the underlying Bay Sound Clay until a tip elevation of -55.0 feet.
Sub-reach 16D is not deficient for the seepage stability analyses.

e The sheet pile cutoff wall will included 16A, 16B, and 16C extending from sta.
645+41 to sta. 659+00 to include a 100 foot extension at each end to account for
“end-effects” i.e. underseepage being diverted around the ends of the wall.
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Appendix A: Boring Data
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LOG OF BORING

EUSTIS ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS
METAIRIE, LA.

Sewerage § Water Board of New Orleans
Metairie Relief Canal, Station 617+50 to Station 663+00
Orleans and Jefferson Parishes, Louisiana

Name of Project:

For: Modjeski and Masters, Consulting Engineers, New Orleans, Louisiana

Boring No._A"17 __ soil Technician __Bruce Gerosa Date_20 July 1983

Ground Elev.__23-75 (est.) Datum __C.D. Gr. Water Depth 20.75 (est. )

Sampie wﬁ m&mﬂﬂ VISUAL CLASSIFICATION m."m'r':n
Mo I From To From To ‘ TEST

1| 0.0| 1.0] 0.0| 1.0|Stiff brown § gray silty clay w/clayey
silt layers
2 1.0 2.0| 1.0| 2.0 | Soft brown § gray clay w/silt § decayed

roots
2.0 3.0 2.0 Soft gray sandy clay
3.0| 3.5 3.5 | Soft gray sandy clay w/sand layers

3.5| 4.0| 3.5| 4.0 |Mediumn stiff gray clay

4.0| 4.5| 4.0| 4.5 Soft gray § brown clay w/sand layers
§ organic matter

7 4,5 5.0| 4.5| 5.0 Soft brown humus

N |

“Number 1n first column indicates number of blows of 140-tb. hammer dropped 30 in. required to seat 2. O. D. spiitspoon r 6 in. Number in second
eolumnlndlcateanuwordblowsduo-lb hammer dropped 30 in. reqdrodbdnvez -in. O. D. sphtspoon sampler 1 nanmmem.
HILE THIS LOG OF BORING IS CONSIDERED TO BE REPAESENTATIVE OF SUBSURFACE CONDITIONS AT ITS
HESPECTWE LOCATION ON THE DATE SHOWN, IT 18 NOT WARRANTED THAT IT 18 REPEBENTA‘IIV! OF T
SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND T'MES. cLaY SIT HUMUS

Remarks: D0Ting located on Jefferson Side at %
Approximately Station 643+00. Approximately 35' //

from £ of Levee on the Canal Side Precominant typs shown heavy. Modifying type shown fight

DEPTH N FT.

Bng. 7




Name of Project:

LOG OF BORING

EUSTIS ENGINEERING COMPANY

SOIL AND FOUNDATION CONSULTANTS
METAIRIE. LA.

Sewerage & Water Board of New Orleans

_Metairie Relief Canal,

Station 554+00 to Station 670400

Orleans and Jefferson Parishes, Louisiana

For: Modjeski and Masters, Inc., Consulting Engineers, New Orleans, Louislana

Boring No. _11 Soil Technician ___A. J. Mayeux Date 25 May 1981
Ground Elev. 33 (Est.) Datum ___Cairo Gr. Water Depth See Text
SAMPLE DEPTH STRATUM ' *STANDARD
Sample Depth — Feet Foet VISUAL CLASSIFICATION PENETRATION
No. From To From Te TEST LR
0.0 | 0.3 |Asphalt .:.:
0.3 | .75 |Fill 30:':‘5"
5 /1 e e o
1 2.0 | 2.5 .75 | 4.5 |Stiff gray & tan silty clay w/clay :o:o:o
layers _5:‘:0:
. [ N )
5.0 5.5 | 4.5 Miscellaneous fill (Bricks, glass, sand, 0%e%°
) . e 0 0
clay & etc.) {*2:.:.‘.
2 | 8.0 8.5 9.0 Ditto .',:5"
3 9.0 |10.5 | 9.0 Loose tan silty sand w/some clay 2 _: :0:'
4 |11.5 [13.0 15.0 Loose tan /some wood 1 ':’:':
‘ ® @
5 [15.0 |16.5 [15.0 [18.0 Soft gray clay w/wood & organic matter | 1 30[ . o2
6 |19.0 |19.5 |18.0 120.0 Medium stiff gray & tan clay w/roots E
7 |20.0 [21.5 |20.0 Very dense gray sand w/shell fragmenta |10]|50=10" |z ]
a
8 [23.5 [25.0 Ditto 11150=8" |8
9 28.5 [30.0 Ditto 11150=8" —
10 [33.5 [35.0 Ditto 12(50=8"
11 38.5 140.0 %3.0 Ditta 13]150= -
112 143.5 145.0 [43.0 9 33
| 137 :48.5 50,0 0.0 Ditto 72l 32 —
—_
*Number in first col indicates ber of blows of 140-1b. hammer dropped 30 in. required to seat 2-in. O. D. splitspoon sampler 6 in. Number in
d col indicates ber of blows of 140-I. hammer dropped 30 in. required to drive 2-in. O. D. splitspoon sampler 1 ft. after seating 6 in.
WHILE THIS LOG OF BORING I8 CONSIDERED TO BE REPRESLNTATIVE OF SUBSBURFACE CON- CLAY st SAND HUMUS
DITIONS AT IT8 RESPECTIVE LOCATION ON THE DATE SHOWN, IT I8 NOT WARRANTED THAT . a
IT 1S REPRESENTATIVE OF SUBBURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 7 ~
Remarks: _.B9Y1ng located on Westside of canal @ Sta. % A
N 652450 la
o. +. in crown of levee. Fig. 16

Predominant type shown heavy. Modifying type shown light.



LOG OF BORING

EUSTIS ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS
METAIRIE. LA.

Sewerage & Water Board of New Orleans

Name of Project:
Metairie Relief Canal, Station 554400 to Station 670400
Orleans and Jefferson Parishes, Loulsiana
For: Modjeski and Masters, Inc., Consulting Engineers, New Orleans, Louisiana
Boring No.‘_1_3__ Soil Technician - Courtiade Date 25 May 1981
Ground Elev. _ 33 (Est.) Datum _ €310 Gr. Water Depth ___See Text
SAMPLE DEPTH STRATUM ' R
Sample Depth — Feat Feet VISUAL CLASSIFICATION pssnTeAthT;?gN 2%’
No. From To From Te TEST %%’
- 0 ® 0
. 0.0 | 0.3 |Asphalt asaca
1 2,0 2.5| 0.3 Stiff gray & tan clay w/clayey silt | 30 0:0:0:
e
layers, brick & shell fragments ,l-:-l-:-l-
R o o 0
2 5.0| 5.5 6.5 |Stiff gray & tan clay w/shell & brick cecele
fragments & glass -L;.;;l:;
3 8.0| 8.5| 6.5 |10.0 |Stiff gray & tan clay w/clayey silt @_:050:0
lenses ::::::
4 10.5| 11.0] 10.0 Loose tan sand 0%e%°
T 1 e o o
5 12.0] 13.5 Ditto 2 5 O
€% 030
6 14.5| 16.0 17.0 Ditto 50je e o
7 | 17.0] 18.5[17.0 ‘| Wood 3] 13 &
8 | 19.5] 20.0 20.5 |Wood #/large roots & sandy’ clay’ -
) a.
9 21.0| 22.5| 20.5 Very dense gray sand 5150=7" |8
10 23.5] 25.0 26.5 Ditto 31 | 20=2" ]
11 28.5| 30.0( 26.5 | 31.5 |Dense gray sand 12 48
12 33.5;35.0131.5 [37.0 |Very dense gray sand 2912"(Seat) |
113 | 38.5) 40.0137.0 Dense gray sand w/shell fragments 12 32
|14 - 43.5]| 44.0 Dense gr nd 13 35 —
15 48.5] 50.0 50.0 [Dense gray sand w/clay pockets & shell (17 45
— fragments ' -
!
Number in first column indicates number of hlows of 140-1h. hammer dropped 30 in. required to seat 2-in. O. D. splitapoon sampler G in. Number in T
d column i ber of blows of 140-lh. hammer dropped 30 in. required to drive 2-in. O. D. splitspoon sampler 1 ft. after seating 6 in.
WHILE THIS LOG OF BORING I8 CONSIDERED TO BE REPRESENTATIVE OF SUBSURFACE CON- CLAY st SAND HUMUS
DITIONB AT ITS RESPECTIVE LOCATION ON THE DATE SBHOWN, IT 18 NOT WARRANTED THAT .
1T 18 REPRESENTATIVE OF BUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 7 = -
Remarks: Boring located on Westside of canal @ Sta. % -
. 64 .
No 49+00 in crown of levee Prag \7pe shown heavy. Modifying type show light Fig. 18




LOG OF BORING

EUSTIS ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS
METAIRIE. LA.

Name of Project: Sewerage & Water Board of New Orleana

Metairie Relief Canal, Station 554+00 to Station 670+00

L _ Orleans and Jefferson Parishes, Louisiana
For: Modjeski and Masters, Inc., Consulting Engineers, r _
Boring No. 12 Soil Technician __George Hardee Date .29 May 1981
Ground Elev. _ 33 (Est.) Datum ___Cairo Gr. Water Depth See Text
SAMPLE DEPTH STRATUM *STANDARD
s.::u ‘"D:‘.Il -— FO;: . —— Feet = VISUAL CLASSIFICATION PENETTERSATTION
0.0| 0,2 Asphalt w/shells
0.2]| 0.6 | Loose tan gilty sand
1 1.5] 2.5| 0.6 | 4.0 | Medium stiff brown si e’
clayey sil :':':
2 4.5| 5.5| 4.0 | 7.0 | Medium stiff gray & brown clay w/sandy ':':'
8ilt layers
3 7.5| 8.5 7.0 |10.0 Stiff gray & brown clay w/silty sand
lenses
11.0| 11.5 | 10.0 Loose tan & gray sand
11.5 | 13.0 14.5 Ditto 2 6
14.0 | 15.5 | 14.5 [16.0 | Medium stiff dark gray organic clay 2 4 S
w/roots & humus pockets r
16.0 |18.0 | Wood 5
7 19.5 | 20.0 | 18.0 [20.0 | Medium stiff gray clay w/roots, wood & —
concretions
8 |20.0|21.5|20.0 | Very dense gray sand 11/ 50=10" |
| 9 |22.5]24.0 Ditto 14] 50=11"
10 . 25.5 |27.0 Ditto 27| 50=7" —
Ei_ 28.5 [30.0 Ditto 14| 50=1]1"
FE£~ 33.5 |35.0 Ditto 20| 50=7" _
13 38.5 [40.0 42.0 : Ditto 15| 50=19Q"
14 43,5 145.0 [42.0 Dense gr nd 12| 135 —
15. 48.5 | 50.0 50.0 Ditto 12| 38
"Sumbar in st column indcates umberof lows of 1401 bammer drped 9 in rguired o sewt . O D, spitapoon, srmper & in. Nomber i
e R A R R R ARRET T  y
Remarks: BOTing located on Westside of canal @ Sta. %//

No. 645450 in crown of levee. Pradommant type shown beavy. Modifying type sbown light. Fig. 20




Name of Project:

LOG OF BORING

EUSTIS ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS

METAIRIE LA

Sewerage & Water Board of New Orleans

Metairie Relief Canal,

Station 554400 to Station 670400

Orleans and Jefferson Parishes, Louisiana

For: Modjeski and Masters, Inc., Consulting Engineers,

—

New Orleans, Louilsiana

Boring No. _17 Soil Technician __A. J. Mayeux Date 26 May 1981
Ground Elev. _31 (Est.) Datum _Cairo Gr. Water Depth _See Text
SAMPLE DEPTH STRATUM *STANDARD : o
Sample Depth — Feet Feet VISUAL CLASSIFICATION PENETRATION .& [
Ne. Fram Te From Te TESY Yo'e
0.0 | 0.3 | Asphalt
0.3 1.0 | Fil1
1 2,0 2.5 1.0 | 4.0 | Medium stiff gray & tan clay w/sand
lenses, pockets & roots
2 5.0} 5.5 | 4.0 | 7.5 | Stiff gray & tan silty clay w/shell
fragmentsg
3 8.0 | 8.5 7.5 ]10.0 Miscellaneous fi11 (clay, sandy clay, "
sand, gravel, bricks & etc,) -:: f
4 11.5 ]13.0 [10.0 [15.5 |Loose tan silty sand 2 5 :}:o/.}‘
15.0 [16.5 |15.5 16,5 |Loose ran sand w/clay & wood 2]l 4 304%%°4
6 |17.5 |18.0 [16.5 (18,5 |Medium stiff gray clay w/wood, organic :
matter & roots z
18.5 [20.0 |18.5 [21.0 ' | Medium dense gray sand w/wood 3] 19 |u
21.0 (22.5 [21.0 [23.5 |Dense gray sand w/shell fragments 8| 37 ]
23.5 [25.0 |23.5 [27.0 |Very dense gray sand w/shell fragments |10|50=8"
10 |28.5 |30.0 [27.0 |33.5 |Dense gray sand 5] 42 a
ll‘_ 33.5 [35.0 |33.5 |38.0 |Very dense gray sand 7/50=8"
12 °38.5 |40.0 |[38.0 Medium dense gray sand w/shell 5[ 12 ]
| fragments & clay layers _
13 [43.5 [45.0 Ditto 6| 17 i
| 14 |48.5 |50.0 50.0 Ditto 22
> -
e ahumm indteaves mumpen of biowe of 1400 hmmer dropped 30 v seauived 1o e B 0D, sgitapaon er e T e atier statime s i
AL THS LOG O ROUING 1 CONSIDENED 1O B PREGHITATIROF SOBMUATACE COR,  cur sy w0 oo |
IT 18 REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. y e~ ~
Remarks: _ BOTing located on Westside of canal @ Sta. : ~
No. 642400 in crown of levee. Fig. 22

Predorunant type shown heavy. Modifying typs abown light.



LOG OF BORING 0
EUSTIS ENGINEERING COMPANY

SO1. AND FOUNDATION CONSULTANTS ""i
METAIRIE. LA. Yk
Ml
g
. Sewerage & Water Board of New Orleans A
Name of Project: & 4"" !
v L 4

Metairie Relief Canal, Station 554+00 to Station 670+00

t‘
RN

Orleans and Jefferson Parishes, Louisiana

For: Modjeski and Masters, Inc., Consulting Engineers, New Orleans, Louisiana

Boring No. __ ’ Soil Technician George Hardee Date 28 May 1981
Ground Elev. 33 (Est.) Datum Cairo Gr. Water Depth See Text
Sample Dtsl:.":'t:"‘ oiprnfs‘::‘ATu. VISUAL CLASSIFICATION P.Esl'lTEATNRDAﬁ’?gN
No. From To From Te TEST N
0.0 | 0.2 |Asphalt w/shells- :
0.2 0.7 |Loose tan silty sand °
1 1.5 2.5] 0.7] 4.0 [Medium compact brown clayey silt with :
gravel .
2 4.5| 5.5| 4.0 7.0 |Stiff brown silty clay w/shells & clayey :
silt pockets 40P, 3.°,
3 7.5| 8.5| 7.0 |10.0 |Medium stiff tan & gray clay w/clayey :0:0:0:
o o 0
sand layers & pockets J’.°.§.'
4 10.5] 11.5 | 10.0 [12.0 |Medium stiff gray & tan clay with .L.' >
concretions 50'-:'1':'
5 13.5| 14.5] 12.0 | 15.0 | Soft tan & gray ciay w/sand pockets, £
shells & gravel : ‘ i _
6 15.0| 16.5| 15.0 | 17.0 |Medium dense tan & gray sand w/clay 1 14 %
pockets ' ]
7 17.5| 19.0| 17.0 Medium stiff gray & tamn clay w/sand 1 5
pockets & roots _
8 | 19.5] 20.5 20.5 Ditto
[9 ;. 20.5] 22.0 20.5 | 23.0 |Dense gray sand 4 47 |
10 23.0] 24.5| 23.0 | 25.0 |Very dense gray sand 21 |50=10"
: 11 25.5| 27.0] 25.0 Dense gray sand 13 48 _
12 28.5| 30.0 - Ditto 15 49
13 33.5| 35.0 38.0 Ditto 12 46
14 38.5| 40.0] 38.0 Very dense gray sand w/shell fragments 121 |50=9" T
15 43.5| 45.0 47.0 [Very dense gray sand 15 53 _
16 48.5]| 50.0| 47.0 [ 50.0 |[Medium dense gray sand w/silt 6 23
e omtes mumber of e of 140, hammer Aropped 30 oy sequired 1o drive 5.im 0D, spiitspomn sempior T . afer senting & i
EHLETHE LOCOF BONNG Is CONIDIADTO BEAMTRSSINTATIR OT SORUREAC CON. w1 s
IT 1S REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 7 A
Remarks: Boring _]_.ocated og_ljests}_c!g of canal @ Sta. // ~ ]
No. 659+50 in crown . of levee. /d =
Fig. 12

Predominant type shown heavy. Modifying type shown light.



LOG OF BORING 0

EUSTIS ENGINEERING COMPANY
SOIL AND FOUNDATION CONSULTANTS
METAIRIE. LA.

Sewerage & Water Board of New Orleans

Name of Project:
Metairie Relief Canal, Station 554+00 to Station 670+00 10
Orleans and Jefferson Parishes, Louisiana ]
For: Modjeski and Masters, Inc., Consulting Engineers, New Orleans, Louisiana
Boring No.,_9 Soil Technician R Courtiade Date 25 May 1981 .
Ground Elev. 33 (Est.) Datum _Cairo Gr. Water Depth _5¢€ Text 2
SAMPLE DEPTH STRATUM *STANDARD d
5"':" n::'h - ":: — Feet = VISUAL CLASSIFICATION PENET?SATHON :......
0.0 | 0.3 |Asphalt ' ] :::::.
1 2.0/ 2.5| 0.3 | 3.5 |Compact gray & tan clayey silt w/clay 29_°:°:°:
layers :‘:‘:'
2 5.0/ 5.5| 3.5 | 6.0 |Medium stiff gray & tan clay w/shell _ ::::::
| & brick fragments . o:o:o:
3 6.5| 8.0 6.0 | 8.5 [Miscellaneous fill (cinders, gravel, 9 28 @9_%'%'%'
o o ¢
lignite, glass, clayey silt & clay %%
layers) _J::::::
4 9.0 10.5 8.5 |11.0 |Loose tan silty sand w/clay layers & 5 8
some gravel 5&%
5 11.5]13.0 [11.0 |13.5 [Very loose tan silty sand w/few clay 2=18"(Seat)g
pockets, shells & gravel ' T _
6 14.0 | 15.5 [ 13.5 [17.0 |Loose tan silty sand w/organic clay 1 5 %
layers . . —]
17.5]118.0 | 17.0 [19.0 [Wood
19.0 | 20.5 | 19.0 Very dense gray sand Vi 54 -
| 9 |123.5123.5 Ditto , 308" (Seat)
| 10 . 28.5 | 30.0 ' Ditto 22 51 —
11 | 33.5[35.0 Ditto 50F9" (Seat
i 12 | 38.5 | 40.0 Very dense gray sand w/a layer of shell |50F9"(Seat]
{ fragments
13 | 43.5 [ 45.0 46.5 |Very dense gray sand 30F7" (Seat] —
14 | 48.5]50.0 [46.5 |50.0 |Very dense gray silty sand 25 52
e e o e o 200 Feirad e .0, sploon wmper ¢ n, N
DITIONS AT 178 RESPECTIVE LOGATION ON THE DATE SHOWN. IT 18 NOT WARRANTED THAT __ CUAY LT SAND - Wumus |
IT 18 REPRESENTATIVE OF SUBSURFACE CONDITIONS AT OTHER LOCATIONS AND TIMES. 7
Remarke: Boring located on Westside of canal @ Sta. /A ﬁ -~

No. 656400 in crown of levee.
Predomunant type shown heavy. Modifying type shown light. Fig. 14




17th Street Canal Reevaluation

UNDISTURBED {Job No. 13-082B

LABORATORY BORING LOG

(1)2Z

(1),(3),(4) LOCATION:

(3)STA_N 545350, 05

SAMPLE NO

(2) BORING#7 MVS - 01 CU E 36b3,18.73 2
SAMPLES ONLY : ] %
5) Water Table (6) DATE TAKEN 02/17/13 (8) G.S.E. E
el ¢ LR PR R RERRRERREER RS ez 2ol 2izis IREE R 35N EHEERE SN N EENREE EEREEEREEE
eswli, GF O SAMPLE DEPTHS | warer |STRATUM CONSIS PENTRN BULK | ATTERBERS LIMIT TEST UcT Organic Coarse
};AMOP = @ G CHANGE BORING LOG | 1eney COLOR MODIFICATION SYMBOLS |' oo U.C.T. DEP;SIT T D-10 SIZE| warer ErTH | contont % | Materiat %

CLASSIFIER MJ RECORDER__ TSL CHECKER !é\f DATA ANALYZED_ 2/19/13 SHEET ‘ OF |O SHEETS

LMN Form 721 Revised May. 2010

(-3

e b



LMN Form 721 Revised May. 2010

3-77

17th Street Canal Reevaluation  LABORATORY BORING LOG | ..., (1).(3).(4) LOCATION: SAMPLE NG
FOR =
UNDISTURBED {Job No. 13-082B (2) BORING#17 MVS - 01 CU (3)STA. n 5
SAMPLES ONLY,| ‘ A g
5) Water Table (6) DATE TAKEN____ 02/17/13 (8) G.S.E. >
I ] I S R R AN SR E SN S EENE SRR RE IR S G E EEEE SRS BN EENEEEEE IBEE B EEE 35 EREERE ASSNREEE SERE SEHHEESEHEE
& BULK T -F .
Se]83| O bemamee e DR f waren [STRATUM | NG Lo [500%]  coLor MODIFICATION sYMBoLS [PRIM u.C.T. foensr ——T={0-10 SizE| e oo | rganie | paearse.
30 < . . L.
— |
A
1 |&
o 925
= 8547
B
1 |+
50 3.7
4 l 05.3
C—
3 |2
n @
.0 5 0
D—
CLASSIFIER MJ RECORbER TSL CHECKER T DATA ANALYZED__ 2/19/13 v SHEET d OF [O SHEETS




CLASSIFIER MJ RECORDER__TSL CHECKER TeL-

LMN Form 721 Revised May. 2010

DATA ANALYZED__ 2/19/13

SHEET_3 oF 10 sHEETS

17th Street Canal Reevaluation = LABORATORY BORING LOG 12z (1).(3),(4) LOCATION: SAMPLE NO
FOR =
UNDISTURBED JJob No. 13-082B (2) BORING#§7 MVS - 01 CU (3)STA. z
SAMPLES ONLY " 3 i
5) Water Table (6) DATE TAKEN____02/17/13 (8) G.S.E. — E
I ] I S N R N B R E S S E S EEEE SRR SRR S 8 R AR E a5 SRR ENEHEEEEEERE JEER AR EE 25 A EEEEE ASNEE SRR SEEE S8 EEEEREEE
PTH |”_, g BULK A ST i
e | & 2 S bmete s DR e ISTRATUM | g orinG LOG [22485] coLoR MODIFICATION SYMBOLS  |PRIMN] U.C.T. foensi bt D-10 SiZE | wier JOT | Sraane || Soarse
r4x
— N
] o
15 /5.1
a0
— . 138.
X4
_ i 9.7
c-
— - -
= B P IR ANNNEE P R R A A
i 130.4
D]




17th Street Canal Reevaluation LABORATORY BORING LOG (1).(3).(4) LOCATION:

FOR (1)2Z SAMPLE NO _
UNDISTURBED |Job No. 13-082B (2) BORING#IwVS -01CU (3)STA. T
SAMPLES ONLY . L,, %

5) Water Table {6) DATE TAKEN 02/17/13 (8) G.S.E. _ =
>_
w0 8] U Rl lolelelolRilellolele RlRlRisIRRINIE EEYEHEENEEEENNEEENEEEENEEE IREE SR SHEERE ARNNE NEE N EEE SEEEERREEE -
ssw]l b O O SAMPLE DEPTHS | warer ISTRATUM PENTRN BULK | ATTERBERG LIMIT o UcT Organic Coarse
w2l ¢ PR chance | BORING LOG COLOR MODIFICATION SYMBOLS | - |U.CT. DENSIT [ D-10 SIZE| wes | 2o N et o | Material %

CLASSIFIER MJ RECORDER__ TSL

CHECKER Tl DATA ANALYZED__ 2/19/13 SHEET

LMN Form 721 Revised May. 2010

oF 10 sHEETS




LMN Form 721 Revised May. 2010

/519"

17th Street Canal Reevaluation LABORATORY BORING LOG (1).(3).(4) LOCATION:

FOR Mmzz SAMPLE NO _
UNDISTURBED |Job No. 13-082B (2) BORING#I7 MVS - 01 CU (3)STA. T
SAMPLES ONLY 5 8

5) Water Table (6) DATE TAKEN____ 02/17/13 (8) G.S.E. E— =
- >
i ] I SRR DR ERRE SNE SEEEE IRERNEREE SRR M85 HEEER HE8H88HEENE8EREEER EEEE B EE BEEEEE AENNR SN E SEEE SEEEEEREEE g
sl O O | SAMPLE DEPTHS | warer | STRATUM CONSIS PENTRN BULK | ATTERBERG LMIT st | UCT | Organic | Coarse
lzpo iz] o . chanae | BORING LOG [Teyey COLOR MODIFICATION SYMBOLS |" - U.C.T. DENSIT D-10 SIZE | warer_ Content % | Material %
A
— 72. 3
Pl
B
— 75.2
vl
c
] Q@l !
o]
D]
— 9.
197] ‘
CLASSIFIER MJ RECORDER__ TSL CHECKER T~ DATA ANALYZED__ 2/19/13 SHEET 5 OF_10 SHEETS




17th Street Canal Reevaluation = LABORATORY BORING LOG 12z (1).(3).(4) LOCATION: SAMPLE NO

FOR .
UNDISTURBED |Job No. 13-082B (2) BORING#ﬂ MVS -01 CU (3)STA. e
SAMPLES ONLY b %

5) Water Table (6) DATE TAKEN 02117113 (8) G.S.E. —_— E
A NN E N S EENE E RN R R IR A S EEEAR SRR ENEEEOREEERE JEEE AR EE S EE AREERE RSN R NNE SERE 5NEREEREES
w5l 8| o [T SAMPLE DEPTHS st -
asusl ¢p O water | STRATUM CONSIS PENTRN ATTERBERG LIMIT TEST UcT Organic Coarse
o ] oonten] crance | BORING LOG [ 7ikey COLOR MODIFICATION SYMBOLS | occ |U.C.T. DENSIT [ D-10 SIZE | werem | 22 N oo tent % | Material %

CLASSIFIER MJ RECORDER___TSL CHECKER 1o DATA ANALYZED__ 2/19/13 SHEET OF_|O SHEETS

LMN Form 721 Revised May. 2010

/9-23"




CLASSIFIER

DRY WEIGHT

MJ

RECORDER__TSL
LMN Form 721 Revised May. 2010

CHECKER Bl DATA ANALYZED__ 2/19/13

17th Street Canal Reevaluation LABORATORY BORING LOG (1),(3),(4) LOCATION:
FOR (122 SAMPLE NO
UNDISTURBED |Job No. 13-082B (2) BQR|NG#.1 MVS - 01 CU (3)STA.
SAMPLES ONLY ’7 +D '3
5) Water Table (6) DATE TAKEN 02/17/13 (8) G.S.E. _ e 1=
o] 8] L R elel elolefelN SEENE SRR ANNE N R EENEEEES SN EEEENEEEE YEER ERERARE AEEERE AR NEE SEE SEEE S BAHEERERR
asie] i 6| O | SAMPLE DEPTHS | warer | STRATUM CONSISH PENTRN BULK 1 ATTERBERG LIMIT st | UCT Organic Coarse
wellz) o ot} chanae | BORING LOG [eney COLOR MODIFICATION SYMBOLS |22 ™| U.C.T. Joensir [y D-10 SIZE| weree | e B | cntent 5% | Material %
1 |7 | - -
oot | 8lzss

SHEET Z oF_1O sHeeTs

49.3




17th Street Canal Reevaluation

LABORATORY BORING LOG

(1).(3),(4) LOCATION:

Mzz SAMPLE NO
FOR _
UNDISTURBED |Job No. 13-082B (2) BORING#J2 MVS - 01 CU (3)STA. z
SAMPLES ONLY ’L[ ﬁ 15 G
5) Water Table (6) DATE TAKEN 02/17/13 (8) G.S.E. —_— E
i ] I SRR EREE S SRESE IR EEE SRR f 8 5 R HE R 2R8NS HEEEEEERR I EEE ERER B EE BB EEEE HENEE I RE SEEE SEREEEEEHE IS
aswl b, 0] O SAMPLE DEPTHS | warer | STRATUM - [PENTRN BULK | ATTERBERG LIMIT — UCT Organic Coarse
sawp. | (1 ‘i” G cHANGE | BORING LOG COLOR MODIFICATION SYMBOLS U.C.T. JoensiT D-10 SIZE| warer Content % | Material %
=N s}
¥ ! 1780
A—
q |°
: 78
B
c
D]

CLASSIFIER MJ RECORDER__ TSL

LMN Form 721 Revised May. 2010

CHECKER !5"‘ DATA ANALYZED__ 2/19/13

sHEET 8 oF |0 sHeeTs




CLASSIFIER MJ RECORDER__ TSL CHECKER R DATA ANALYZED__ 2/19/13 SHEET_ 9 O©OF \O SHEETS

17th Street Canal Reevaluation = LABORATORY BORING LOG (1).(3),(4) LOCATION: SAMPLE NO
FOR (MZZ .
UNDISTURBED |Job No. 13-082B (2) BORING#n MVS - 01 CU (3)STA. T
SAMPLES ONLY / {a %
5) Water Table (6) DATE TAKEN___ 0217113 (8) G.S.E. — | =
' >
o] 8| L RS EE R SEENE SRNNANE I NE S8 5 EE S S8 ENHEEEREAEE YHHE ARER AN AHEERE AR ENN NREE SEEE 5N AHERREER o
sseli 8] O | SAMPLE DEPTHS | warer |STRATUM - PENTRN BULK | atTERBERG LIMIT st | UCT | Organic Coarse
;‘:; = é G CHANGE BORING LOG COLOR MODIFICATION SYMBOLS U.C.T. | oensiT : D-10 SIZE aTER pEPTH | Content % | Material %
A
!
o<
| <
B—
— Tl 1
ki<
c|
1 I 75, ©
7x;
1 I
D]
— Z
5 7.3

LMN Form 721 Revised May. 2010

595 1,35




canal‘Reevaluation LABORATORY BORING LOG )2z (1),(3),(4) LOCATION: o
|_
Job No. 13-082B (2) BORING#|T MVS - 01 CU __ |®)STA _ -
I
| O
5) Water Table (6) DATE TAKEN___ 02/17/113 (8) G.S.E. S Y A g
>
] B L NSNS e N E SRR RN AR AR S HEEEE 8RS EHEENERRR NBRNE SR EE FENEHAEREAENEE NEENERE ENEEEEREEE .
e 2 ° BULK -
525 | o [SNPLEDEPTHS T Jorratu [oorng Loa 2] cotor | wopiricaTion sywsors [PENTRMu e fommar e o o size i | 0T f oreeme f Seare,
— ° [ Y ‘ - - -
. . . - ) .
N
- ~ , 3F: 3
- - ‘
— L L] P . )
ke
p—— L] ) ° . . )
: L}
[ ] Y .
B— ° -
_| 2o . | .qp 5 A . - :
B - 5.
F- ] . . ° - ) -
C: ° b ® - . . q
: [ ] o ° - . -
|72
— [ ] Y PY - - )
: | ]
D— [ ] [ ] ° ' ; | . -
I : , ; 3.l
— ° ° . - ) -
d 1/ ’ | , |
CMSSIFIER% DATA ‘ANALYZED__ZM 913 SHEET lO OF 40 SHEETS

LMN Form 721 Revised May. 2010

3.5 - 675 N Covormre Lo




17th Street Canal Reevaluation ~ LABORATORY BORING LOG | ..., (1).(3),(4) LOCATION: SAMPLE NO
FOR =
unpisTUREED |Job No. 13-082B (2) BORING#IIMVS -02 CU__|®)STA__N 54500.38 £ 3¢0609-34 T
SAMPLES ONLY . - t =~
(6) DATE TAKEN 02/19/13 (8) G.S.E. 10:3b —_— g
5) Water Table S
N ] I N A N R R E SRR HEENE SRR NN A NE A AR RN 288 ENEHEEEEHEE S REE EREE EEE A HEERE HINNE SRR SERE SHEEEEREEE IS
R 5 I SAMPLE DEPTHS STRATUM Consis ‘ PENTRN BULK 1 ATTERBERG LMIT Jest | UCT | Organic Coarse
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17th Street Canal Reevaluation LABORATORY BORING LOG (1).(3),(4) LOCATION:
FOR 12z SAMPLE NO
'_
ukDISTURBED JJob No. 13-082B (2) BORING#I MVS - 02 CU (3)STA. I
SAMPLES ONLY 5 %
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) (1),(3).(4) LOCATION:
. 17th Street Canal Reevaluation ~LABORATORY BORING LOG )2z SAMPLE NO N
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UNDISTURBED |Job No. 13-082B (2) BORING#JIMVS -02CU _ |(3)STA. : 4 5
SAMPLES ONLY e o
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[ ] L] L] I " [ ] L]
[ |
O— . ] . . .
M
- [ ]
1 [} [} ° ° ]
ng| ; 0
- ° ° ° " [} °
B Lilleo l12.+8] 215 |) 2 S| |oix REREEE
15 121,
: N . . " [ ] [ ]
2
[ ] L] [ " [ ] [ ]
\ * 1l [} ‘ [} " L] e
L = . i
| ]
[ ] L] [ ] [ ] [ ]
L] L] [ ] " [ ] [ ]
L] [ [ " [ ] [ ]
n
[ ] L] [ ] [ ] [ ]
CLASSIFIER MJ RECORDER__TSL CHECKER ECS DATA ANALYZED__ 2/20/13 SHEET ‘ OF ‘_4 SHEETS

LMN Form 721 Revised May. 2010

(1215’



17th Street Canal Reevaluation LABORATORY BORING LOG (1).(3).(4) LOCATION: SAMPLE NO
FOR (1)22 =
undisTurseD |Job No. 13-082B (2) BORING#Q MVS -02CU __ |B)STA. 5
SAMPLES ONLY 5 o
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17th Street Canal Reevaluation LABORATORY BORING LOG (1),(3),(4) LOCATION:

FOR : 12z SAMPLE NO _
undisTUrRBED |Job No. 13-082B (2) BORING#]I MVS - 02 CU (3)STA. : e
SAMPLES ONLY PB b » PB /' %

“0 te 17 |
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- |17th strest Canai Reevaluation  LABORATORY BORING LOG |, (1).(3).(4) LOCATION: SAMPLE NO
FOR
unossTuRseD | Job No. 130828 (2) BORING#{JMVS - 03 CU__|9ISTA_N B45057.87 £ 36635975 3
SAMPLES ONLY | 2
5) Water Table (6) DATE TAKEN____02/16/13 (8) G.S.E. 10. 39 —_— <
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17th Street Canal Reevaluation LABORATORY BORING LOG (1),(3).(4) LOCATION:

FOR (122 SAMPLE NO _
UNDISTURBED |Job No. 13-082B (2) BORING#" MVS -03 CU (3)STA. T
SAMPLES ONLY 2 %

(5) Water Table (6) DATE TAKEN 02/16/13 (8) G.S.E. _— <
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17th Street Canal Reevaluation

LABORATORY BORING LOG

(1),(3),(4) LOCATION:

LMN Form 721 Revised May. 2010

RECORDER __TSL

CHECKER “ni> DATA ANALYZED __ 2/16

SHEET _<3

L},_"?/

OF_J l SHEETS

(MZz SAMPLE NO
FOR 3)STA =
uNDISTURBED |Job No. 13-082B (2) BORINGHITMVS -03 CU__ |3)STA. 5
SAMPLES ONLY 3 2
5) Water Table (6) DATE TAKEN 02/16/13 (8) G.S.E. - E
ey o 8| L [EllolslolofelolofElaiolrofolle SR RRRRRREEREEEEREEEHEREEREREEERRRERER ek slellslels 8l 8 RSN R ek R salzlslelsRlgle] &
ss:e '{,7’_"—9 warer FSTRATUM CONSIS PENTRN BULK J ATTERBERG LIMIT ST Organic Coarse
s | content] eranGe | BORING LOG Fregey COLOR MODIFICATION SYMBOLS oensi —| D-10 SIZE| e Content % | Material %
Mo
A
_ 319
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- 39.9
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154 2.




LABORATORY BORING LOG

17th Street Canal Reevaluation

(1).(3).(4) LOCATION:

SAMPLE NO

CHECKER ig DATA ANALYZED__ 2/19/13

RECORDER___TSL

LMN Form 721 Revised May. 2010

UNDISTURBED |Job No. 13-082B (2) BORING#J7 MVS - 03 CU
SAMPLES ONLY 4

Water Table (6) DATE TAKEN___ 02/16/13 (8) G.S.E. E—
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183 BORING LOG MODIFICATION SYMBOLS  |" g g 7| U.C.T. foENSIT [ DEPTH | Content % | Material %
B S

SHEET é{ OF “ SHEETS
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17th Street Canal Reevaluation LABORATORY BORING LOG (1),(3),(4) LOCATION:
FOR 1ZzZ SAMPLE NO
|_
UNDISTURBED | Job No. 13-082B - (3)STA. =
SAMPLES ONLY (2) BORING#{Z2 MVS - 03 CU %
5) Water Table (6) DATE TAKEN 02/16/13 (8) G.S.E. L E
w08 U [EREL ol el FERENEEEARERREIRRRERER AEE AHEERE AN EEE SENE SNHEEEEEEE .
esiel 3] O SAMPLE DEPTHS STRATUM ) PENTRN BULK [ ATTERBERG LMIT TEST ucT Organic Coarse
e 373 e coment] crange | BORING LOG MODIFICATION SYMBOLS  ["“22 o™t U.C.T. oensim [y D-10 SIZE oven | oo corvent % | Material %
e ] | :
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17th Street Canal Reevaluation LABORATORY BORING LOG (1),(3).(4) LOCATION:

FoR nzz SAMPLE NO .
UNDISTURBED |Job No. 13-082B (2) BORING#I‘[MVS -03CU (3)STA. T
SAMPLES ONLY w %

(5) Water Table (6) DATE TAKEN___02/16/13 (8) G.S.E. =
>
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(1),(3),(4) LOCATION:

17th Street Canal Reevaluaton LABORATORY BORING LOG
Cor (1)2Z SAMPLE NO _
UNDISTURBED |Job No. 13-082B (2) BORING#{] MVS - 03 CU (3)STA. 5
SAMPLES ONLY =
5) Water Table (6) DATE TAKEN___02/16/13 (8) G.S.E. S A =
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17th Street Canal Reevaluation

LABORATORY BORING LOG

(1).(3),(4) LOCATION:

DRY WEIGHT

FOR 12z SAMPLE NO
UNDISTUREED | Job No. 13-0828B (2) BORING#{I MVS -03 CU _ |)STA.
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B4+ |
5) Water Table (6) DATE TAKEN___ 02/16/13 (8) G.S.E. & 15
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17th Street Canal Reevaluation  LABORATORY BORING LOG | ..., (1).(3).(4) LOCATION: SAMPLE NO

FOR -
UNDISTURBED |Job No. 13-082B (2) BORING#{7 MVS - 03 CU (3)STA. 5
SAMPLES ONLY . “’ \—} {8 o
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17th Street Canal Reevaluation

LABORATORY BORING LOG

(1),(3),(4) LOCATION:

LMN Form 721 Revised May. 2010

/ /
59.5- 3

FOR (1)ZZ SAMPLE NO
'_
UNDISTURBED |Job No. 13-082B (2) BORING#{J MVS - 03 CU (3)STA. z
SAMPLES ONLY !q e
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17th Street Canal Reevaluation = LABORATORY BORING LOG (1).(3),(4) LOCATION: SAMPLE NO
FOR (1)2Z ~
UNDISTURBED |Job No. 13-082B (2) BORING#IZ MVS - 03 CU (3)STA. I
SAMPLES ONLY S
5) Water Table (6) DATE TAKEN 02/16/13 (8) G.S.E. 0 =
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17th Street Canal Reevaluation LABORATORY BORINGLOG | ., (1).(3).(4) LOCATION: SAMPLE NO
FOR =
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS -04CU__ |3)STA. N 5444077, 0k E 3l3583.30 z
SAMPLES ONLY ' 5
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17th Street Canal Reevaluation LABORATORY BORING LOG )2z (1),(3),(4) LOCATION: SAMPLE NO
FOR ' —
UNDISTURBED [ Job No. 13-082B (2) BORING# 17 MVS - 04 CU (3)STA. RD 5
SAMPLES ONLY l w
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17th Street Canal Reevaluation

LABORATORY BORING LOG

(1).(3).(4) LOCATION:

LMN Form 721 Revised May. 2010

FOR (1)ZZ SAMPLE NO
|_
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18]
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CLASSIFIER MJ RECORDER __TSL, CHECKER E(S DATA ANALYZED__ 2/14/13 SHEET 3 OF /[ SHEETS
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. - (1),(3),(4) LOCATION:
o 17th Street Canal Reevaluation = LABORATORY BORING LOG zZ SAMPLE NO
'—
UNDISTURBED | Job No. 13-082B (2) BORING# 17 MVS - 04 CU __ |R)STA. z
SAMPLES ONLY 3 &
5) Water Table (6) DATE TAKEN 02/14/13 (8) G.S.E. S
>
1 o[ L kil =PRERRREEEERRINNRRRR R RS8R s et gle s 2ieigloklel3laisis|B3]3]s] NAHEEANEARNEENNEENEEE SHEEEEREEE .
ss| 51| 0 [ SAMPLE DEPTHS water | STRATUM CONSIS PENTRN BULK { ATTERBERG LIMIT st | JCT Organic Coarse
SAMP. Eﬁ P coNtent] CHANGE BORING LOG [ eney COLOR MODIFICATION SYMBOLS "RES. U.C.T. DEF:SIT W D-10 SIZE e L oepTH | content % | Material %
= el . | | ' . .
X
2
A—
LN 1253
B—
_ 13718
.7
c_
—1EN| . 15 ?-"/
9.7
l
=
CLASSIFIER M)~ RECORDER__TSL CHECKER £CS DATA ANALYZED__ 2/14/13 SHEET ﬂ OF__[] SHEETS
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17th Street Canal Reevaluaton LABORATORY BORING LOG

© (1),(3),(4) LOCATION:

LMN Form 721 Revised May. 2010

/ /
/]l.0-150

FOR (MZZ SAMPLE NO
'_
unpisTURBED |Job No. 13-082B (2) BORING# 17 MVS -04 CU__|(3)STA. c
SAMPLES ONLY o
5) Water Table (6) DATE TAKEN___02/14/13 (8) G.S.E. —4; E
o I I SN S e aE SEE SE g N E SRR N EEE AR e RS e BB EEE S EaESEEEaaaEEE S RRE BHEE 258 SR EERE S SEE S8R SEEENRREHEHRE M
o BULK . .
ji;: d % O | SAMPLE DEETHS Jwweren. ey | BORING LOG COLOR MODIFICATION SYMBOLS |PERTEN| U.C.T. foensir A:ERBERGI:":T D-10 SIZE | W DléﬂH Oraanic | Coarse
L : . Y .L. .L. N (]
— . . l . } A [ [ . ! .
: n
A . . ) o R
— 1271
: [ ] [ ® - [] . .
E
] [ ] ] ° a . .
el | ILLLUeR hBep) A .0 "1z o | 95+
JaN} 1LO-
: L) L] o | . .
kel I/
) L] [ ] Y [ ] . .
C—(§/ HES \S s lz,j e ~E > D ‘ | T . o} . 5", .
: . . . ! E - ° .
4.0
] P9 PY ° " L] L]
D_ X . O ° . . .
Z [ ] [ ] [ ] " [ ] [ ]
CLASSIFIER MJ RECORDER_TSL CHECKER éCé DATA ANALYZED__ 2/14/13 SHEET 5 OF_I1_SHEETS




17th Street Canal Reevaluation LABORATORY BORING LOG (1).3).(4) LOCATION: SAMPLE NO
FOR : (1ZZ LE .
UNDISTURBED | Job No. 13-082B (2) BORING# 17 MVS -04 CU___ |®3)STA. z
SAMPLES ONLY 5 &5
(5) Water Table (6) DATE TAKEN____02/14/13 (8) G.S.E. E
ol B L N AN NE SR S EE N RN R E AN A R EEs 2 REE N RREENEEREE I REE A REE A5 A REERE ARSNE N EE S EEE S8R EREREEE s
&sUB E Sl O] SAMPLE DEPTHS | warer | STRATUM coNsis ‘ PENTRN BULK | ATTERBERG LIMIT st | UCT Organic Coarse
it G e cHance | BORING LOG |2y COLOR MODIFICATION SYMBOLS | oo | U.C.T. DENSIT [ D-10 SIZE| waree | =2 | s ontent % | Material %

CLASSIFIER MJ RECORDER__ TSL CHECKER £CS DATA ANALYZED__ 2/14/13 SHEET é OF /[ SHEETS

LMN Form 721 Revised May. 2010
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17th Street Canal Reevaluation LABORATORY BORING LOG (1).(3).(4) LOCATION: SAMPLE NO
FOR (ZZ .
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS -04 CU _ |3)STA. 5
SAMPLES ONLY X o
(5) Water Table (6) DATE TAKEN__02/14/13 (8) G.S.E. — E
N ] N S SRR R SR EE SEE S EEEE SRR EE INE IR NN R 28 EENEEEEEEEEE HRHE SREE K SBEEEE AENEREEER SEEE S YEEEEREEE .
aslio 81 O | SAMPLE DEPTHS | warer | STRATUM CONSIS . PENTRN BULK | ATTERBERG LIMIT TEST UCT Organic Coarse
wele 2] g owrent] crange | BORING LOG Fraiy COLOR MODIFICATION SYMBOLS | .| U.C.T. DENSIT [ D-10 SIZE | weres | =2 | o ontent % | Material %

CLASSIFIER MJ RECORDER__.TSL CHECKER &S DATA ANALYZED__2/14/13 SHEET__ 7 OF Il _SHEeTs

LMN Form 721 Revised May. 2010



17th Street Canal Reevaluation LABORATORY BORING LOG (1).(3),(4) LOCATION:

FOR . (1ZZ SAMPLE NO _
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS - 04 CU___|(3)STA. | ‘ =
SAMPLES ONLY — 7 7 ) ’b %

5) Water Table (6) DATE TAKEN____02/15/13 -(8) G.S.E. E
ol 8] L ElRlIelelNelolRlElellelelreleRRNRINIRISINIRIRIBIS B3] ]k R REEEEREERE YR ARER 26 BREERE AN REEE NEEE SEENEEREHEE S
aslir G O SAMPLE DEPTHS water |STRATUM CONSIS-| ’ PENTRN BULK [ ATTERBERG LIMIT TEST UCT Organic Coarse
welife] o || crance BORING LOG | 7eney COLOR MODIFICATION SYMBOLS |" .| U.C.T. DENSIT [ D-10 SIZE| warer B - 2o content % | Material %
st 7
A 3

CLASSIFIER MJ ) RECORDER__ TSL CHECKER EC,S DATA ANALYZED__ 2/15/13 SHEET 8 OF_|{ SHEETS

LMN Form 721 Revised May. 2010



17th Strest Canal Reevaluation  LABORATORY BORING LOG | .. (1).(3).(4) LOCATION: SAMPLE NO
FOR - -
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS -04CU__ |3)STA. 5
SAMPLES ONLY P5 \1 { 5 ,q g
(A B R

5) Water Table (6) DATE TAKEN___ 02/15/13 (8) G.S.E. >
. I N S e n N e SN e IR AR R AN R F R R ENEER 88 ENREEEEENERE IR R ENEE S EE AR EEEE HE SN SEE NEEE5IEEEEREEE I
o ¥ BULK TTERBERG LIMIT 1 ‘

weliig S b e |STRATUM | 5500G Lo 5085] cOLOR MODIFICATION SYmBoLs [PERIEN| u.C.T. foensr T -0 SizE | s oot | rgame | yoeare

1 1
2

CLASSIFIER MJ RECORDER__ TSL CHECKER ECS DATA ANALYZED__ 2/15/13 SHEET q OF /[ SHEETS
e e e e —
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. ‘ (1),(3),(4) LOCATION:
17th Street Canal Reevaluation = LABORATORY BORING LOG 1ZZ SAMPLE NO
FOR ; i [
uNDISTURBED | Job No. 13-082B (2) BORING# 17 MVS - 04 CU__|(3)STA. T
SAMPLES ONLY 2 a =
5) Water Table (6) DATE TAKEN 02/15/13 (8) G.S.E. <
>
o] o 8| L NN EE R S EENE 2R NNENRE N E § B EEEN S EEENE N A REEER YR E AREE 8l<‘5|$|8l§128|8|'5|$ AN HEENEEEENMERAREES &
sl O O | SAMPLE DEPTHS | warer | STRATUM CONsIs A PENTRN BULK ] ATTERBERG LIMIT vest | UCT | Organic | Coarse '
welie] G b : coment] crance | BORING LOG [%key COLOR MODIFICATION SYMBOLS |"2c ™[ U.C.T. DeNsIT e D-10 SIZE| sover | o2 | Gontent % | Material %
— i l ] u
&3\0 [ .I [ . ° [ ]
— \ l
- ® ° ® * ° [
A—
— 1.7
— a
] . . . . [
je
- ) ) ) - . )
] ° ° ° ! - ° °
B
— \ 3
: L4 . . c i s : ) " . °
ki3] ; ‘ L2.5
- [ ] [ ] [ ] ‘ - [ ] [ ]
: a
L] [ ] L ] [ ] [ ]
c
— 93,1
: [ ] [ ] [ ] " [ ] [ ]
szl
-1 [ ] [ ] [ ] " [ ] L ]
D_ o . ° " . °
— {&A.0
pa— i a
] [ ] [ ] [ ] L] [ ]
CLASSIFIER MJ RECORDER__TSL CHECKER ECS DATA ANALYZED__ 2/15/13 SHEET OF_)| SHEETS

LMN Form 721 Revised May. 2010
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LMN Form 721 Revised May. 2010

(1.0~ 710

Wlourere  Loaw

17th Strest Canal Reevaluation ~ LABORATORY BORING LOG | .., (1)(3),(4) LOCATION: SAMPLE NO
FOR : ‘ —
uNDISTURBED | Job No. 13-082B (2) BORING# 17 MVS - 04 CU __ |3)STA. : z
SAMPLES ONLY 2 ' o
5) Water Table (6) DATE TAKEN 02/15/13 (8) G.S.E. I =
a "I“'l"’l*l“’lwl'\lwlc”lo \—IN © vlmlcolrxloo c»lolx—lwlmlvlm o rxlco m'olx-lmlmlv|m|col|\ o o>Iol‘—lwlmlvlmlmlﬁlwlmlolw Nlm]vlm colrxloolcn olx—lmlmlq-lmlcollxlco cnlolx—lwlm <r|m|<o|r\|oo|o>|o ‘-lemlvlm golrxloolc»lo E
aaslo 9 water | STRATUM CONSIS PENTRN ) * rganic oarse
Hﬁ 2l G BORING LOG TENCY COLOR MODIFICATION SYMBOLS U.C.T. DEr;J(SIT T T D-10 SIZE c\gN;EzT DEPTH | Content % | Material %
— N
A_
£ 24.3
B—
. %3.5
kA
Cc
205 74.0
D
_ 7.0
]
CLASSIFIER MJ RECORDER__ TSL CHECKER ECE DATA ANALYZED__2/15/13 SHEET __| [ OF _/] SHEETS




17th Strest Canal Resvaluation LABORATORY BORINGLOG |, (1).(3)(4) LOCATION: SAMPLE NO
FOR - =
UNDISTURBED LJob No. 13-082B ‘ (2) BORING#JT MVS - 05 CU__|3)STA. N 5y4707. 95 E 36k3575.13 I
NLY | w
14 ' - ;
(5) Water Table (6) DATE TAKEN____02/20/13 (8) G.S.E. 10,18 s
w0 8| L R lelellololRlE R 2lel [RlRlRlsINRINIRINRIRIBIS B[R] s]8]s]s SREERREEEERREREREELRRR R R Nk ek gz selsRRe] &
%1% 3| o [ SAMPLE DEPTHS BULK | arreeera LmT et | UCT | Organic | C
L;"“c“: 94| < |=x e |STRAT UM | BORING LOG %2551 GOLOR moDIFICATION sYMBoLs |P5RIEN  u.c.T. Jomms et p-10 i1z | s | oo | cortent e | materia %
N . . . ’ V | - * i} *
] " ° .
A_ [ ] [ ] L ]
: 1 i n
] . . . C w D . .
.2 ]
] . . . " . .
] . ML) ° " . .
L ] [ ] [ ] " [ ] [ ]
[ ] [ ] L] " [ ] [ ]
L] L] [ ] " [ ] [ ]
[ ] [ ] [ ] b [ ] [
n
] [ ] L] [ ] [ [ ]
D [ ] L] [ ] ' '-' - P [ ] [ ]
| [ ] L] [ " [ [ ]
CLASSIFIER DD RECORDER__TSL CHECKER l& - DATA ANALYZED___2/21/13 SHEET { OF Q SHEETS
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FOR

UNDISTURBED
SAMPLES ONLY

17th Street Canal Reevaluation LABORATORY BORING LOG

(1),(3),(4) LOCATION:

DEPTH|
& suB
SAMP.

TESTS
ASSIGNED
Hor

SAMPLE DEPTHS | wurer [ STRATUM

CLASSIFIER DD RECORDER __ TSL

LMN Form 721 Revised May. 2010

CHECKER

3°-1

=L DATA ANALYZED__ 2/21/13

SHEET e OF lo sHeeTs

12z SAMPLE NO
. =
Job No. 13-082B (2) BORING#| g MVS - 05 CU (3)STA. - I
w
(5) Water Table (6) DATE TAKEN 02/20/13 (8) G.S.E. E
- [No[folo N el RPERRR el ERRRERRRERERRER B E R R R e R R R ek gksske sl B R Rekk ik el gz iglekplle] X
: PENTRN BULK § ATTERBERG LIMIT ©est | UCT | Organic | Coarse
CHANGE BORING LOG COLOR MODIFICATION SYMBOLS UC.T. DE";S'T D-10 SIZE bt Content % | Material %
4 [ 7
53.9




17th Street Canal Reevaluation = LABORATORY BORING LOG (1).3),(4) LOCATION: SAMPLE NO
FOR (1)ZZ _
UNDISTURBED |Job No. 13-082B ' (2) BORING#.! MVS - 05 CU (3)STA. (:5
SAMPLES ONLY : 3 o
5) Water Table (6) DATE TAKEN____02/20/13 (8) G.S.E. =
>
I ] S R AN SR E SN N E AR R R AN R AN R SR EE S8R S EEEEEEEEE IRRE A REE SR AHEEEE HENNE N EE SR EE SREHEENEHE e
ssusl 3| o [T SAMPLE DEPTHS STRATUM | . PENTRN BULK I ATTERBERG LiMIT st b UCT Organic Coarse
172 conov] chance | BORING LOG [Taney COLOR MODIFICATION SYMBOLS  |"“2e ™| U.C.T. Joensir by D-10 SIZE | wven | e S | e otten | aterial %
A—
r
B ¥
10 o N
0 o |
R
c15
_ 3
9.3
D

CLASSIFIER D RECORDER__ TSL CHECKER g DATA ANALYZED___ 2/21/13 SHEET ,3 OF L SHEETS
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17th Street Canal Reevaluaton LABORATORY BORING LOG 2z (1).(3).(4) LOCATION: SAMPLE NO

FOR =

UNDISTURBED {Job No. 13-082B ‘ (2) BORING#ILMVS -05CU (3)STA. z

SAMPLES ONLY , ’ . =
5) Water Table (6) DATE TAKEN____02/20/13 (8) G.S.E. E

i ] I SRR EE S E S E O E 2R NN NN AN SEE R EEEE SR e RS S HEENEERR N EEE ENER 3 HEEEEE HENNRE IEE SEEE SEEHEEREEE s

sswl 81 O | SAMPLE DEPTHS | yarer | STRATUM CONsis | PENTRN BULK | ATTERBERG LIMIT st | UCT | Organic | Coarse

SAMP. &'g CHANGE BORING LOG | Tency COLOR . MODIFICATION SYMBOLS "RES. U.C.T. DEr\l(sn =TT D-10 SIZE aTeR Content % | Material %

CLASSIFIER DD RECORDER__ TSL CHECKER ‘i DATA ANALYZED_ _ 2/21/13 SHEET l_-l oF o sHeeTs

LMN Form 721 Revised May. 2010
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17th Street Canal Reevaluation

LABORATORY BORING LOG

(1),(3),(4) LOCATION:

CLASSIFIER DD

LMN Form 721 Revised May. 2010

RECORDER__ TSL

CHECKER !& DATA ANALYZED__ 2/21/13

/5" -19

SHEET S  ofF_{  sHEeTs

(1ZZ SAMPLE NO
FOR —
UNDISTURBED [Job No. 13-082B (2) BORING#n MVS - 05 CU (3)STA. (ID
SAMPLES ONLY 5 7 o
5) Water Table (6) DATE TAKEN____02/20/113 (8) G.S.E. , s
>
I e:f N AN NEE S NE S EENE NN AN IR R SRR EE RN FEEENEEEEREEEE I RRE B R EE RN AEEANEAENENNERE SENE FNEREERERE &
ssiel o O O | SAMPLE DEPTHS | e |STRATUM CONsisH PENTRN BULK | ATTERBERG LMIT st | UCT | Organic | Coarse
welb 2l . cHange | BORING LOG [Neyey COLOR MODIFICATION SYMBOLS |" e | U.C.T DENSIT D-10 SIZE| warex | =2 N content % | Material %
5.0] i
A N
[e£ wf 7
B_|
] \ , 5,;;
Lt
c
-] 03 %




17th Street Canal Reevaluation LABORATORY BORING LOG (1).(3).(4) LOCATION:

FOR (1)2Z SAMPLE NO
UNDISTURBED |Job No. 13-082B - (3)STA. =
UNDISTURBED (2) BORING#Z MVS -05CU__|®) | &

b _~+o |
(5) Water Table (6) DATE TAKEN____02/20/13 (8) G.S.E. A =
>
] I N R D N R B S e S e E IR S RN R AN R SRR R B R RS R B RS SN B BN 2 ERE S ERE SRR 358 S5 REEE ASSEEEEE SERE SEREEENEEHE
ssie]l 81 O - - TEST ;
welE2| 2 I e | STRATUM | 50iNG LoG COLOR MODIFICATION syMBoLS |PENTRN] ¢ 1 Joensir oo 2 110 sizE | wuee | JCT | Oraanic | Coarse
/.
I
A—
—=N 13),0
s | lialz-4 250l 21z
BN |0 :
] L 158.2
—H A
—H9
3 7 iz "
Cc
D]

CLASSIFIER DD

RECORDER __TSL CHECKE

LMN Form 721 Revised May. 2010

SHEET b OF !2 SHEETS

> abu?LET ¢ Loes™




17th Street Canal Reevaluaton LABORATORY BORING LOG (1).(3).(4) LOCATION:

FOR (1ZZ SAMPLE NO
UNDISTURBED Ljob No. 13-082B (2) BORING# 17 MVS -06 CU __ |3)STA_N 544554 .99 £ 3063563.95 %
Y 0 _—\— 7 o
5) Water Table (6) DATE TAKEN__02/21/13 (8) G.S.E. 10.1 , , E
I ] I SRR RRE SR S EEEE IRENREE SR SEEEEHEEE SR8 s a8 E0REEEE N HRE RN EE S 5R EEEEEE HESNRNNE SEEE SEEREEREEE S
el 2| © | _SAMPLE DEPTHS | waren | STRATUM coNsts PENTRN BULK | arrersere LT et | UCT | Organic | Coarse
" é’ G coNTENT]  CHANGE BORING LOG | 7eney COLOR MODIFICATION SYMBOLS "RES. U.CT. DEr;SIT T TPL D-10 SIZE Juarer pEPTH | Content % | Material %

OF y O SHEETS

CLASSIFIER MJ RECORDER__ DD CHECKER DATA ANALYZED__ 2/22/13 SHEET
LMN Form 721 Revised May. 2010




17th Street Canal Reevaluation LABORATORY BORING LOG (1).(3),(4) LOCATION: SAMPLE NO
FOR (122 _
UNDISTURSED LJob No. 13-0828B (2) BORING# 17 MVS - 06 CU __|®STA =
SAMPLES ONLY] Z =
5) Water Table (6) DATE TAKEN____02/21/13 (8) G.S.E. S
>
I ) I S R R R N R R E S HE S e U RN NN R AR SR S EE AR SRS RN R EEEE R ER IR EE AR ER SR E HEEEE AN SN S N R SRR S E R R E S EEE
el 6| O SAMPLE DEPTHS STRATUM CONSIS PENTRN BULK | ATTERBERG LIMIT TEST UCT Organic Coarse
=1t 2] g : conrent] chance | BORING LOG 720y COLOR MODIFICATION SYMBOLS |"“00 N U.C.T. foesir fmmapemeed D-10 SIZE | soer | 22 ORERE, et
&3]
34
B
] NN
axd
C
1 M
s U
D—
X |

CLASSIFIER MJ RECORDER DD CHECKER DATA ANALYZED__2/22/13 SHEET _Z. _ ofF{D__ SHEETS
LMN Form 721 Revised May. 2010 ‘



(1),(3),(4) LOCATION:

. 17th Street Canal Reevaluation LABORATORY BORING LOG zz SAMPLE NO
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS - 06 CU __ |(3)STA.
SAMPLES ONLY o

5) Water Table (6) DATE TAKEN 02/21/13 (8) G.S.E. ——1—-—-

v-vamcor\oocac’“N“’"““’07\00030‘—01«)#'Lnlcol\coc»lolx—lmlmlvlmlcolr\oom|o|v—IN|mlem|Lo|r\lcolcolol‘—Nlmlvlmcolrxluolmo‘—wlmvmcolxcoc:o\—vam:ollxcoc»Ovavmcomoocno
==l ~= = == = QoS oA @ [ o o o o o [ oo o s T s S i S s I i 2 [ o oo o | oo o v oo oo )o {0 | |0 |0 O] © IR [ I [ I [N - [ oo oo |oo jao jed feo 0|00 |6,

DRY WEIGHT

[a]
L —
oepTH 0 &
esielt, ©1 O | SAMPLE DEPTHS | warer [STRATUM CONSIS PENTRN BULK I ATTERBERG LMIT st | JCT | Organic Coarse
wleg] 2 _ e et | BORING LOG [ COLOR MODIFICATION symeoLs |"SRTEM u.c.T. foews | -m= ot size | e | 200 | Oreanic | Boeres,

CLASSIFIER MJ RECORDER DD CHECKER DATA ANALYZED__ 2/22/13 SHEET 5 OoF {D__ SHEETS

LMN Form 721 Revised May. 2010 :



17th Street Canal Reevaluation nLABORATORY BORING LOG

(1),(3),(4) LOCATION:

MZz SAMPLE NO
FOR —
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS - 06 CU___ |(3)STA. I
SAMPLES ONLY| ﬂ o
5) Water Table (6) DATE TAKEN___02/21/13 (8) G.S.E. 2
>_
I ] i S R R N ERE SHE S EEEE SRNFNRER SN fE 5 EERE 5 2 RRENRHRENEEEE NN BREE 35 HEERE AENNE SRR SREE S EEEEEEEE g
sss] 26 | O SAMPLE DEPTHS | warer 1STRATUM CONSIS PENTRN BULK § aTTERBERG LIMIT TEST UCT Organic Coarse
lsc'g- (= g G conTenT| CHANGE BORI’NG LOG I 7eney COLOR MODIFICATION SYMBOLS "RES. UC.T. DE::(sn TPl D-10 SIZE JaTeR DePTH | content % | Material %
— L ] L] ® " [ ] ®
A: l * \ * a ' b4 = . .
_é 1S
. . . ’ ] : :
129
— ° ° ° . [ ] ®
| — ° ° ° - [ ] [ ]
L] [ ] [ ] " [ ] [ ]
L] [ ] [ ] " [ [ ]
] . . . . * e
c
: [ ] L] [ ] " L] [ ]
[ ] L] L] " [ ] [ ]
[ ] [ ] [ ] " [ ] ®
D
: L] e [ ] . [ ] [ ]
CLASSIFIER MJ RECORDER DD CHECKER DATA ANALYZED__ 2/22/13 SHEET i OF fD__ SHEETS

LMN Form 721 Revised May. 2010




17th Street Canal Reevaluation LABORATORY BORING LOG (1)(3).(4) LOCATION: SAMPLE NO
FOR (1)2Z —
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS -06 CU___|®)STA. 5
SAMPLES ONLY . 5 =
5) Water Table (6) DATE TAKEN____02/21/13 (8) G.S.E. EE— =
>
a| L Elnlelslololololefcloefzlelofs et RRINIR HEENEEEES EEEENEEEENREER YERE SRR I N AEEEREASNNENEE SERE SR EEEEREEE
ssn]z3 | o [ SAMPLE DEPTHS S oT e
dsuBl g 9 STRATUM PENTRN ATTERBERG LIMIT TEST U Organic Coarse
welfgl g onren] change | BORING LOG COLOR MODIFICATION SYMBOLS | e |U.C.T. DENSIT D-10 SIZE | wares | 22 | content % | Material %
1] Al
| =]
- 4
1k
Al [Z
- "
— 7
— [
— £
B—
c—
D_

CLASSIFIER MJ RECORDER__ DD CHECKER DATA ANALYZED__ 2/22/13 SHEET _© OF_tD SHEETS
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17th Street Canal Reevaluation  LABORATORY BORINGLOG | |\, (1).(3).(4) LOCATION: SAMPLE NO
FOR [
UNDISTURBED | Job No. 13-082B (2) BORING# 17 MVS - 06 CU  |3)STA. : z
SAMPLES ONLY (O o
5) Water Table (6) DATE TAKEN____02/21/13 (8) G.S.E. | 2
— =) I N ) SR ) R O ) Y = O R A ) el e o) B = B B B2 s PR e P I R =Y e B miﬁ-'m collxlaolmlol‘— N]m]vlm colrxlcolc» olx—lmlmlvlmlcolr\‘oo oalolx—lmlm <t|to|u:> leimlo rlNImIvlm © l\loolovio E
oEPTH w; L INI"’l"l“’l‘DI"lmlc”l‘— ‘—|‘—|-— \—Ix—lx—lx—lv-‘—N]lelmlmwwNNNlmImlmlmlml«)Im'mmmvlv'ﬁ-lvvwrwrxrv#mmnommmmmmmmowcocoocococo o [ 5 R £ [N (5 [ (N g [ ] 50 o e Sl el beed 1991 B e o a
ssuel 5 8| O | SAMPLE DEPTHS | urer |STRATUM PENTRN BULK § ATTERBERG LIMIT st | UCT | Organic | Coarse
samP- | i1 2lc FB — - = conent] CHANGE BORING LOG COLOR MODIFICATION SYMBOLS "RES. U.C.T. DEF\‘(S'T N D-10 SIZE WATER bePTH | content % | material %
- [ ] L] L] " L] .I
1S3
\ [ ]
A— (] . ° * *
- 5.5
: . ‘ [ ] [ ] - L4 L]
i |
i n
: \ . \ . ' ‘ . c S R ! . .
— P
] l . . . - . .
B-
: L ] L] L] " L] L]
Py
— 'y l . l . G s 0 \ " [ .
] \ : oul
C: ] ° . . - . .
o dadel il aal . : - . Ta7-0
gﬁﬁl 2= 120.%
— ° ° ° " L ] L]
D_ O e ' L " . .
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CLASSIFIER MJ RECORDER DD CHECKER DATA ANALYZED__ 2/22/13 SHEET (ﬁ OF_{© SHEETS
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DRY WEIGHT

17th Street Canal Reevaluation = LABORATORY BORING LOG )22 (1).(3),(4) LOCATION: AMPLE NG
FOR
UNDISTUREED [Job No. 13-082B (2) BORING# 17 MVS - 06 CU__ |(3)STA. . v
SAMPLES ONLY v
5) Water Table (6) DATE TAKEN 02/21/13 (8) G.S.E. —j-—
N I S D e SN E S EENE 2R R AR AR R R R EEE S e e SR HEEEEEEE S EEE B R EE SRR BHREEE AENNR SERNRREAREEEEREES
ppiis 'u"’: &l o SAMPLE DEPTHS | warer | STRATUM : CONSIS PENTRN BULK | ATTERBERG LIMIT e UCT Organic Coarse
welfzl g conten] chanae | BORING LOG [ney COLOR MODIFICATION SYMBOLS |"_cc™| U.C.T DENSIT ey D-10 SIZE| warer | =0 N content % | Material %
_ : - |
=N
A—
n 3
1l a
d e
B—
] 4/\“ 1]
c
—] \Z
N3]
D
=k

CLASSIFIER

MJ

RECORDER

LMN Form 721 Revised May. 2010

DD CHECKER

DATA ANALYZED

2/22/13

SHEET 1 OF_\D__ SHEETS




17th Strest Canal Reevaluation  LABORATORY BORING LOG | .., (1).(3),(4) LOCATION: SAMPLE NO
FOR . —
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS - 06 CU___|A)STA. : I
SAMPLES ONLY , \ e 1T (u_g
/ , 5) Water Table (6) DATE TAKEN___02/21/13 (8) G.S.E. — =
a ‘_lemlvlmlml,\lmlmlo ‘—IN ™ vlmlwlvxloo mlol‘—lmlmlﬁ-lm collxlcolcnlolr-lmlmlvlmlcolr\ 0| ol‘—lmlmlvlmlmllxloolmlolx— Nlmlvlm Lollxloolcn ol-—lNImlvlmI(olr\Ioo c»lolx—lwlm vlmlco l\looloalo ‘-|N|m|v|xo collxlcolmlo E
iz:J:gg é—) SAMPLEDEPTHS““‘—‘—*—‘—‘—x—‘—‘—NNNNNNNNNNmmmmmmmmmmvvﬂ-vvﬂ-vvﬂ-vmmu';Eu;:R:mmmmcc;ﬁKwti:;;:E:ﬁ‘:coI\I\l\r\r\TrE\STI\I\JC;oococt;ooococooo;ooooom b
o9 water | STRATUM CONSIS- ‘ rganic oarse
samp. | U 2 G contenT] CHANGE BORING LOG TENCY COLOR MODIFICATION SYMBOLS _RES. UCT. DE:‘(SW T TPL D-10 SIZE CWO:E:T DEPTH | content % | Material %

CLASSIFIER MJ RECORDER CHECKER DATA ANALYZED_ 2/22/113
LMN Form 721 Revised May. 2010




17th Street Canal Reevaluation ~ LABORATORY BORING LOG | .., (1).3).(4) LOCATION: SAMPLE NO
FOR [
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS -06 CU __ |(3)STA. , %
SAMPLES ONLY ‘ \,8 E
5) Water Table (6) DATE TAKEN 02/21/13 (8) G.S.E. E
A N NG E SR S EENE SRR E N SRR SRS NEHE NS HER B SR FEN JHE AN AT SN SN E SR NE SR REEREEE
wenl2 3| o [ SAMPLE DEPTHS Bk UoT o
aselH O water | STRATUM CONSIS PENTRN ATTERBERG LIMIT TEST Organic Coarse
weliial g conent| crance | BORING LOG [Teiey COLOR MODIFICATION SYMBOLS |" oo™ U.C.T. DENSIT e D-10 SIZE| waren | 22 | content % | Material %

CLASSIFIER MJ RECORDER DD CHECKER DATA ANALYZED__ 2/22/13 SHEET OF Ig SHEETS

LMN Form 721 Revised May. 2010



: i (1).(3).(4) LOCATION:

- 17th Street Canal Reevaluation = LABORATORY BORING LOG 12z SAMPLE NO .
UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS -06 CU __|(3)STA. 5
SAMPLES ONLY : , q =

5) Water Table (6) DATE TAKEN 02/21/13 (8) G.S.E. E

I ] I SR R R R EEE SN E S EENE SRENNER INE 0 EEE S EE S8 EEEEHEERERRRIEEE EREE EEE A BREEE HENNE SRR SEEE SREEEENEEE RS
ssl 8| O | SAMPLE DEPTHS | warer | STRATUM CONSIS PENTRN BULK | atTERBERG LIMIT est | UCT Organic Coarse
weli gl g conent] cranae | BORING LOG [hiney COLOR MODIFICATION SYMBOLS |" -7 U.C.T. DENSIT e D-10 SIZE| waren | =2 content % | Material %

4 (Tl L.
A—

] 52
lkxad
B—

_ 51.2
7N
c4

— B80.1
e
D]

- 53.7
%7 i :

CLASSIFIER MJ RECORDER DD CHECKER DATA ANALYZED__ 2/22/13 SHEET lO OF lD SHEETS

LMN Form 721 Revised May. 2010
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17th Street Canal Reevaluation ~ LABORATORY BORING LOG [ ..~ (1)(3).(4) LOCATION: SAMPLE NO
FOR
UNDISTURSED [Job No. 13-0828B (2) BORING# 17 MVS -07 CU__|®)STA__N 544408 .57 £ 3ee3554 20 %
SAMPLES ONLY ~
- w
5) Water Table (6) DATE TAKEN___ 02/21/13 (8) G.S.E. 10:13 l 2
>.
A N NN E SR S EENE SR NN RN R AN I EE AR S E R EHE SRR R N HER AR ER IE RN EENE AENNR N EE NN RE 5N EEEERERE
vl 5| o [ SAMPLE DEPTHS BOLK | arvermer i UcT e
esus] b5 & water |STRATUM PENTRN ATTI G L TEST Organic Coarse
welial ok dconen] crance | BORING LOG COLOR MODIFICATION SYMBOLS |" o | U.C.T. DENSIT g D-10 SIZE] warer | =2 content % | Materiat %
- [ ] [ ] ] " [ ] [ ]
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CLASSIFIER___MJ __ RECORDER____ DD CHECKER____ ECD  DATA ANALYZED __2/22113 SHEET _]_—_OFj@'_ SHEETS
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17th Street Canal Reevaluation LABORATORY BORING LOG 2z (1).(3).(4) LOCATION: : SAMPLE NO
FOR =
UNDISTUREED |Job No. 13-0828 (2) BORING# 17 MVS -07 CU __ |)STA. z
: Z m|
5) Water Table (6) DATE TAKEN____02/21/13 (8) G.S.E. E
. ] I S R SR R E S E HE R E SRR R SRR AR R A R EEER 280 ENEEEEREEEE AR SR EE SHE aBEEREE EENEEEESEEESRNRRRERERE
ssiel 201 O | SAMPLE DEPTHS | yurer | STRATUM CONsis PENTRN BULK | ATTERBERG LMIT rst | UCT | Organic | Coarse
zg. g2l o : change | BORING LOG [Teyey COLOR MODIFICATION SYMBOLS UCT. DENSIT D-10 SIZE| warer Content % | Material %
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CLASSIFIER MJ RECORDER DD CHECKER Egé DATA ANALYZED__ 2/22/13 SHEET Z OF e SHEETS

LMN Form 721 Revised May. 2010



CLASSIFIER MJ RECORDER DD CHECKER 457 DATA ANALYZED__ 2/22/13

LMN Form 721 Revised May. 2010

SHEET 2 OF_@ SHEETS

) (1),(3),(4) LOCATION:
o 17th Street Canal Reevaluation LABORATORY BORING LOG 122 SAMPLE NO
: =
unDisTURBED |Job No. 13-082B (2) BORING# 17 MVS -07 CU___ |(3)STA. 5
SAMPLES ONLY - 3 i
‘ 5) Water Table (6) DATE TAKEN 02/21/13 (8) G.S.E. - E
o 8] L ]~ [~ oo S]]z o] ef]e BEESEEEEEEEEENEEEESEERRENEHE ARER IR AEERRE AR NNENERE NEEE SRR EEEREEE .-
esilt 5] O | SAMPLE DEPTHS | warer |STRATUM PENTRN BULK ] ATTERBERG LMIT st | UCT | Organic | Coarse
one Bglc | =t onent| change | BORING LOG MODIFICATION SYMBOLS | oo | U.C.T. DENSIT fmmeys D-10 SIZE| waree | B | Content % | Material %
4 N L] . . .
A
] A%
% d
- N}
B—
—] 14.9
A7) /
C




A (1),(3),(4) LOCATION: A
. 17th Street Canal Reevaluation LABORATORY BORING LOG )2z SAMPLE NO

UNDISTURBED |Job No. 13-082B (2) BORING# 17 MVS - 07 CU___ |(3)STA. =

SAMPLES ONLY . %
5) Water Table (6) DATE TAKEN___ 02/21/13 (8) G.S.E.  ———— s

>

I ] S S R R S R RS S EE SR AR E S AN ENE IR S AR HE B AR SR8 E NS H g N B8RRI RHE AN EE 35 A ERENE A SN E SRE SRR S NRE RN ERE R

ssus 201 O | SAMPLE DEPTHS | yarer [STRATUM CONSIS PENTRN BULK | ATTERBERG LIMIT st | UCT | Organic | Coarse

weligl g conten| cranGe | BORING LOG [riney COLOR MODIFICATION SYMBOLS |""occ™| U.C.T. DENSIT fmmr— D-10 SIZE| warer | =2 content % | Material %

A

B—

C—

D_

CLASSIFIER MJ RECORDER DD CHECKER g£Cs DATA ANALYZED__ 2/22/13 SHEET Ll OF E\ SHEETS
e —— A e = ——

LMN Form 721 Revised May. 2010



DRY WEIGHT

LMN Form 721 Revised May. 2010

17th Street Canal Reevaluation ~LABORATORY BORING LOG 12z (1).(3).(4) LOCATION: SAMPLE NO
FOR
UNDISTURBED 1Job No. 13-082B (2) BORING# 17 MVS - 07 CU (3)STA.
SAMPLES ONLY 5
5) Water Table (6) DATE TAKEN 02/21/13 (8) G.S.E.
I ] I S SRR R RS EEE SRR SEREE SRNNNER IR MR EN R EEE 888 E0EHEREEHEE SRR SR EE 35N A HEEEE HENNE SRR N RRE S EREEEREES
sl 01 O | SAMPLE DEPTHS STRATUM CoNsts- ' PENTRN BULK | ATTERBERG LMIT TEST Organic | Coarse
j;i; 2|l e cHaNGE | BORING LOG frency MODIFICATION SYMBOLS | ges. P =1P-10 SIZE| S Content % | Material %
] ¥
A
|iz<)
B—
il PN
3.0 4’
c—
L
D:><
CLASSIFIER MJ RECORDER DD CHECKER ECS DATA ANALYZED__2/22/13 SHEET OF_£ _SHEETS




LMN Form 721 Revised May. 2010

: ' (1).(3).(4) LOCATION:
- 17th Street Canal Reevaluation LABORATORY BORING LOG ZZ SAMPLE NO
'_
unoisTURBED |Job No. 13-082B (2) BORING# 17 MVS -07 CU __[®)STA T
SAMPLES ONLY La (u%
(5) Water Table (6) DATE TAKEN____02/21/13 (8) G.S.E. =
(o] (V1 [s2] W~ [Te] (o] [ g [ce] (o)) (@] Lo} z
. e RERER R RERRRERINRIRIB SR8 lSES SENEEEEREERE N EEE INEE T BEEERE ARSNE SRR NEES SNEEERREEE
ssuel 61 O | SAMPLE DEPTHS | ywarer | STRATUM consts PENTRN BULK ] ATTERBERG LMIT st | UCT | Organic | Coarse
= ¥l e content] crance | BORING LOG |y COLOR MODIFICATION SYMBOLS ["“pe¢ ™| U.C.T. | oensit fmmrms D-10 SIZE| wares § 2| Content % | Material %
- [ ] [ ] L] " L] [ ]
A: ° \ . l . 6 L. 6 R . . .
%29
_ e [ ] [ ] . L] [ ]
1 |»
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[ ] e [ ] . [ ] L]
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CLASSIFIER MJ RECORDER DD CHECKER Eﬁﬁ DATA ANALYZED__ 2/22/13 SHEET (e oF £ SHEETS




FOR
UNDISTURBED
SAMPLES ONLY

17th Street Canal Reevaluation

Job No. 13-082B

SAMPLE NO

Tt

LABORATORY BORING LOG 2z (1),(3),(4) LOCATION:
(2) BORING# 17 MVS -07 CU __ |(3)STA.
5) Water Table (6) DATE TAKEN____02/21/13 (8) G.S.E.
el folo Mo el [ ool Rl RS R R[FRISNRR B MBI ISIBRIBIRIE RIS 2IRE sl 28l |8 2l s lslelz e lsls 8] @ Rl [Nl kelelk [R]R]8

[ | N[ T DO P [OID O
00|00 {0000 JoO |00 |00 00|00

SAMPLE DEPTHS | warer |STRATUM
: CHANGE

BORING LOG [CONSS; COLOR PENTRN

onsis MODIFICATION SYMBOLS

BULK
DENSIT
Y

ATTERBERG LIMIT

TEST UCT

WATER

D-10 SIZE e | DEPTH

Organic Coarse
Content % ] Material %

DRY WEIGHT

pepTH| » g L
ssiell, 0] O
SAMP. Eﬁ G
1%
- B A
A
] P
B
C—
D

CLASSIFIER MJ RECORDER DD CHECKER ECS DATA ANALYZED__ 2/22/13
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17th Street Canal Reevaluation LABORATORY BORING LOG

(1),(3),(4) LOCATION:

DRY WEIGHT

CLASSIFIER MJ RECORDER DD

CHECKER 1) DATA ANALYZED

LMN Form 721 Revised May. 2010

" CE"‘\?LETE Lo

2/22/113

SHEET 8 OF B SHEETS

(1)2Z SAMPLE NO
FOR
UNDISTURSED [Job No. 13-0828 (2) BORING# 17 MVS -07 CU__|®)STA
&-14
5) Water Table (6) DATE TAKEN 02/2113 (8) G.S.E.
ol 8] ¢ ElnlellolellelolPlElee oEERE SRR RRE ORE R R RS ENEEN SEEESEEEEsEgRR I EEE B REE EEE BREEEH RN NEENEEE SEREEEREES
sl 0| O SAMPLE DEPTHS | water | STRATUM CONSIS PENTRN BULK | ATTERBERG LIMIT TEST ucT Organic Coarse
welf2) g =] o] change | BORING LOG [ rency COLOR MODIFICATION SYMBOLS | oce | U.C.T DENSIT [ D-10 SIZE| waree | =2 | content % | Material %
SV
A
-1 |42
m 2N e
: \ \
B
— 6\1
1 |
s
C—
D_




SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 10-017136 Current Date: 1/17/2013
Boring: 17MVS-01PU - Final
Dry Wet Shear . Unconf .
Sample | & oth Vigual Classification vses | gcey | we | pems | pens | 53t | rest |angie | ©°P®%%°" | comp. | 1n | e | pr | TOTVEDe [ Ofher
Nunmber * {psf) {tsf) Tegts
{pe£) | (pef) Type str.
1A 0.0 {VSTBR CH3W/LYS ML,LYS SM, G CH3 8 23 e o] 122 87 uc - 2341 4883 70 20 50
1B 1.0 |[LGREBKSMW/O,RT. G SM 8 sV
1c 2.0 |LGRSMW/O,G SM 8
2 4.0 |MLGR CH4 W/ ARS SP, WD CH4 60
3A1 6.5 |[MLGRCH4 W/ARS O CH4 10 52 70 107 100 uc - 514 1028 91 23 68 0.47
3a2 7.2 |MLGR CH4 W/ ARS SM, CC CH4 51
B 7.5 |MLGR CH4 W/ ARS SM, CC CH4 50 72 108 100 Uy 0 500 98 36 62 0.50
ac 85 |VSOLGRCL4 cl4 14 28 g2 119 94 uc - 220 439 32 16 17 0.19
3c2 9.2 |SOLGRCL4W/!S, ARS CH, RT CL4 27
4 10.5 [LGR SMW/ARS CH,RT SM 24 sV
5 13.0 |LGRSPW/ O, ARSCH SP 28 sV
6 15,5 |LGR SM W/ O, ARS CH SM 22
Remarks: Checked By:

Stantec Consulting Services Inc. File Name: 17MVS-01PU_be{Boring log v10_0.




Particle Size Distribution Report

o S % s € £ s o o o o o =
© m NED ox R 3 % § 24 8 X5 %
100 ] [ e bl \’D..__N(])\ 1 ] f ARG
| [ F{LE T | i 1 I ]
90 I ] e | A ma e QLI I A
[ i [ LI I [ i Kf\ I T
| | I [ | ! 1] R
80 f i (I D f T Fo N LI RAL
| | I B [ i t I& [0
| 1 I | I A (1R
70
! | e 1L I ] ey + oI
P I | FHEp L | | ity o
w 60 } I - ——tt f } Tttt
Z BRI NI N IR IR R I
= 50 I | L j1 1 | I 1 111y I
Z [ I g T [ I 10N I
g ] Hiyprirg 1y [ I Nl 13
] 40 ! | /AR U N | | ! A O W .
o IR IRE A (T[] ey
| | T | I hirp 1 I
30 | | R | | ENEEIIL
I | I A | i I [
1 I | | | i | 1 | A
20
| | | | ! ] I I A A
| | FLE Tl I | |
10 i I it t t Tt
1 I FfEE T I | O I
0 I I P I f I |
100 ™10 1 0. 0.01 0.001
GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
3 Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 1.6 3.2 6.1 52.6 36.5
SIEVE | PERCENT | SPEC.' PASS? * Soil Description
SIZE FINER | PERCENT | (X=NO) LGR & BK SM W/ O, RT, G
1/4 100.0
#4 98.4
. #10 252 Atterberg Limits
#20 227 PL= LL= Pi=
#30 91.6 ~ - -
#40 89.1 Coefficients
#50 B2.5 Dgp= 0.4598 Dgs= 0.3348 Dgo= 0.1935
#60 76.7 Dgo= 0.1682 Dag= Dq5=
#100 43.6 D10= C= Cc=
#140 376 .
#200 365 Classification
USCS= sM AASHTO=
Remarks
- (no specification provided)
Source of Sample: 17MVS-01PU Depth: 1.0
Sample Number: 1B Date: 12/7/12
Stantec Client: USACE '
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana | project No: 10-017136 Figure

Tested By: IC

Checked B%@us




Particle Size Distribution Report

Saint Rose, Louisiana

3 = : £ : £ £ 5 (=3 o o Q = 8 g 38
. £ S ES E5 8% 3 % §2§$5§§
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| I FLE L I \l Wfrf Il
90 [ [ 0 I | | = | A
BRI EER R INE HinsUERERNII
| | FEp L l | E\ P
80 f i I i i T
U bl L (][] \! |
I I [ I | 1L Vo I 1
70
| | R i | I Pl
v A AR
T T T ] 1 T T T T [] 1 T 1 T
< IR THIERRRRI
= 50 ] | NN I ! | |1 \I il
& I ] TTrE 1 I ] 1N TN
B.:J | I (I A | | | I ]
] 40 | | TR A ! | . A1
o | I S (R A | I i 0 e
[ I N | [ 1] gl
30 ] | L I | T 100
| I (e ] ! e
I I Leld 1 I I 1 I I [ A
20
{ I A I [ i |
| | I I | [
10 f ] Tt f I T N AR
| I [ b | I | I I R
o | | | LEE 1 I | |
100 10 0.1 0.01 0.001
GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Siit Clay
0.0 0.0 0.2 0.2 12.6 50.7 36.3
SIEVE PERCENT SPEC.* PASS? Soif Description
SIZE FINER | PERCENT | (X=NO) LGR SM W/ ARS CH, RT
174 100.0
#4 99.8
#10 99.6 Atterberg Limits
#20 92.3 pL= L= Pl=
#30 89.7 B 2 -
#40 87.0 Coefficients
#50 77.9 Dgg= 0.6244 Dgs= 0.3679 Dgo= 0.2214
#60 66.3 Dsg= 0.1573 Dag= D45
#100 49.0 D1g= C, = Ce=
#140 422 pe s
#00 36.3 Classification
USCS= SM AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-01PU Depth: 10.3
Sample Number: 4 Date: 12/7/12
stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th

Strect Canal Reevalution, Jefferson Parish, Louisiana

Project No: 10-017136

Figure

Tested By: JC

Checked By: MJB/JS




Particle Size Distribution Report

Saint Rose, Louisiana

Project No:

10-017136

S S 8s 5§ =% £ §8§§ B £ ¢
100 | ] TJT T 7 = AR
[ | S [ I | [
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I | [ R | f o1y gl
f | [ b | [ iy ol
80 i f (L III i f T Y T
I I I | i Firy !y gy
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70
| i LA I | ory ! i
o | I R | | i1y I
L 60 f I 1t f i Tttt
Z BRI ERIT LR & I
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i
g | I ElL | | N1t !
] 40 | | | | { 1 - AN
o | i LR Tl I | .|
i | S I | 11 1IN
30 | | R | | L i
| | FIEp 1 | I it 1 N
! | Lt I | 1 I T
20
i f IR [ | [ I
| ! (g | | I |
10 1 i I | I ; Tt
| | e 1l I | 1 I I I
0 | I P L I | | I
100 10 1 0.1~ 0.01 0.001
_ GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
° anrse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.2 0.7 1.2 97.9 _0.0 0.0
SIEVE PERGENT SPEC.? PASS? Sail Description
SIZE FINER PERGCENT {(X=N0O) LGR SP W/ O, ARS CH
1/4 100.0
#4 90.8
#10 9.1 Atterberg Limits
#20 98.5 PL= LL= Pi=
#30 98.3 B - -
#40 97.9 Coefficients
#50 964 Dgg= 0.2347 Dgs= 0.2196 Dgo= 0.1675
#60 934 Dsp= 0.1348 D3p= 0.0921 D15= 0.0826
#100 52.9 Dip= 0.0800 Cy= 210 Cc= 0.63
#140 437 ipe
H200 0.0 Classification
USCS= SP AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-01FU Depth: 13.0
Sample Number: 5 Date: 12/7/12
stantec Client: USACE

Project: Lake Pontchartrain & Vicinity Ifurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana

Figure

Tested By: JC

I

Checked By: MJB/JS




UNCONFINED COMPRESSION TEST

6000 ]
AT _ 1

_ 4500 // = \\\

a /] .

4 — ]

g / ~

E 3000 ,/

[77)

8 /

S “

8 [

1500 l
/
/
0
0 5 10 15 20
Axial Strain, %
Sample No. 1
Unconfined strength, psf 4683
Undrained shear strength, psf 2341
Failure strain, % 7.5
Strain rate, in./min. 1,000
Water content, % 22.9
Wet density, pcf - 122.0
Dry density, pcf 99.3
Saturation, % 86.7
Void ratio 0.7222
Specimen diameter, in. 1.393
Specimen height, in. 3.001
Height/diameter ratio 2.15
Description: VST BR CH3 W/ LYS ML, LYS SM, G
LL=70 | PL=20 | Pl=50 | Assumed GS=2.74 | Type: UNDISTURBED
Project No.: 10-017136 Client: USACE '
Date Sampled: 12/7/12
Remarks: Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Source of Sample: 17MVS-01PU Depth: 0.0

Sampl_e Number: 1A
UNCONFINED COMPRESSION TEST

Stantec
Saint Rose, Louisiana

Figure

Tested By: VF Checked By: MJB/JS




UNCONFINED COMPRESSION TEST

2000 T
A
N Y |
. 1500 !
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8
500 I
[
[
/
0
0 5 10 15 20
Axial Strain, %
Sample No. 1
Unconfined strength, psf 1028
Undrained shear strength, psf 514
Failure strain, % 10.3
Strain rate, in./min. 1.000
Water content, % 52.5
Wet density, pof 106.8
Dry density, pcf 70.0
Saturation, % 99.7
Void ratio 1.4437
Specimen diameter, in. 1,391
Specimen height, in. 3.009
Height/diameter ratio 2.16
Description: M LGR CH4 W/ ARS O
LL =91 { PL=23 | PI=68 | Assumed GS=2.74 | Type: UNDISTURBED

Project No.: 10-017136
Date Sampled: 12/7/12

Remarks:

Figure

Client: USACE

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana

Source of Sample: 17MVS-01PU Depth: 6.5

Sample Number: 3A1

|

UNCONFINED COMPRESSION TEST
Stantec

Saint Rose, Louisiana

Tested By: VF Checked By: MJB/JS




UNCONFINED COMPRESSION TEST
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Axial Strain, %

Sampte No. 1
Unconfined strength, psf 439
Undrained shear strength, psf 220
Failure strain, % 14.2
Strain rate, in./min. 1.000
Water content, % 28.5
‘Wet density, pcf 118.9
Dry density, pcf 92.5
Saturation, % 93.6
- Void ratio 0.8217
Specimen diameter, in. 1.378
Specimen height, in. 3.005
Height/diameter ratio 2.18
Description: VSO LGR CL4
LL =32 | PL=15

| Assumed GS=2.70 | Type: UNDISTURBED

Project No.: 10-017136
Date Sampled: 12/7/12

Remarks:

Figure

Client: USACE |

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana

Source of Sample: 17MVS-01PU Depth: 8.5

Sample Number: 3C1

UNCONFINED COMPRESSION TEST
Stantec
Saint Rose, Louisiana

Tested By: VF

Checked By: MJB/AJS
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C,psf |_ 500 /| }
9, deg 0.0 & - i
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0 700 1400 2100 2800 3500 4200
MNormal Stress, psf
1500 Sample No. 1 2 3
Water Content, % 504 515 570
1250 __ | Dry Density, pcf 71.8 70.9 66.6
.8 | Saturation, % 99.8 99.9 99.5
' | Void Ratio 1.3833 14139 1.5693
““';’, 1000 A Diameter, in. 1392 1.388 1.400
G ] b g Height, in. 3.006 3.007 3.008
8 b N =1,|  |water Content, % 504 515 570
O 70— i =11, | 4 { Dry Density, pcf 71.8 70.9 66.6
5 I-’ = 3|2 Saturation, % 99 .8 99.9 89.5
3 % | Void Ratio 1.3833 1.4139 1.5693
S 500 Diameter, in. 1392 1388 1400
I Height, in. 3.006 3.007 3.008
Strain rate, in./min. 1,000 1.000 1.000
250 Back Pressure, psi 0.00 0.00 0.00
Cell Pressure, psi 6.84 1380 2066
0 Fail. Stress, psf 1032 996 847
0 5 10 15 20 Strain, % 6.3 7.3 6.6
Axial Strain, % Ult. Stress, psf 763 890 728
Strain, % 13.8 14.3 14.1
o, Failure, psf 2017 2983 3822
Type of Test: v
F . 1
Unconsolidated Undrained g; Fallure, psf o83 — 287 2975
Sample Type: UNDISTURBED Client: USACE
Description: M LGR CH4 W/ ARS SM, CC
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project
LL= 98 PL= 36 Pl= 62 17th Strect Canal Reevalution, Jefferson Parish, Louisiana
Assumed Specific Gravity= 2.74 Source of Sample: 17MVS-01PU Depth: 7.5
Remarks: Sample Number: 3B
Proj. No.: 10-017136 Date Sampled: 12/7/12
TRIAXIAL SHEAR TEST REPORT
Stantec
Figure Saint Rose, Louisiana

Tested By: VF Checked By: MJB/JS




SUMMARY OF LARORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 10-017136 Current Date: 12/13/2012
Boring: 17TMVS-02PU - Final
Dry Wet Shear . Unconf,
Mﬁww Depth visual Classification uscs | Bt£) | ws | Dens | Dens mww Test |angle noﬂmuwm.uoa comp. | rr | er | BT ew“ﬂﬁ ““MM
{pcft) (pcft) Type 8Str.
1A 0.0 |VSTBRCL6 W/ARS CH CL6 16 46 21 25
1B 1.0 |BRMLW/ARSCH, G ML kA
1C1 20 |BRMLW/ARSCH,G ML 14
1C2 2.7 |MBRCHOAW/ARS ML, G CHOA 2 56 a7 62 89 uc - 974 1947 121 29 92 0.90
2A1 4.0 |STBRCH2W/LYSSM, O, G, RT CH2 29
2A2 4.5 [BRMLW/RT ML 19 Sv
3 60 |BRSP sP 19
4 8.5 |BRSP SP 18 sv
5 11.0 |BR SP SP 21
8 13.5 [BRSP SP 21 sv
7 16.0 |[BRSPW/OQO, G SP 20

Remarks: Checked By: Q

Stantec Consulting Services Inc. File Name: Final 17MVS~02PU be boring log




Particle Size Distribution Report
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine 8ilt I Clay
0.0 0.0 0.0 0.3 0.7 46.9 52.1
SIEVE PERCENT | SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) BR ML W/RT
#4 100.0 '
#10 99.7
ﬁgg ggg Atterberg Limits
240 00.0 PL= LL= Pl=
#50 94.6 Coefficients
#60 86.1 Dgo= 0.2684 Dgs= 0.2456 Dgp= 0.1685
#100 54.9 Dgg= Dap= Dq5=
#200 521 Classification
USCS= ML AASHTO=
Remarks
N (oo specificalion provided)
Source of Sample: 17MVS-02PU Depth: 4.5
Sample Number: 2A2 Date: 12/7/12

stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No:  10-017136 Figure

Tested By: JC

Checked By: MJB




Sample Number: 4

Particle Size Distribution Report
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
a Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.0 0.1 98.4 1.5
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NO) BR SP
#4 100.0
#10 100.0
#20 100.0 Atterberg Limits
#30 100.0 PL= L= Pl=
#40 29.9 - a B
#50 96.2 Coefficients
#60 84.6 Dgg= 0.2657 Dgs= 0.2509 Dgp= 0.2105
#100 8.7 D5p= 0.1986 D3p= 0.1767 D45= 0.1592
#140 24 D1p= 0.1521 C,= 1.38 Ce= 098
#200 1.5 P
Classification
USCS= sP AASHTO=
Remarks
* (no specification provided)
Source of Sample: 17MVS-02PU Depth: 8.5

Date: 12/7/12

stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: 10017136 Figure

Tested By: JC




Particle Size Distribution Report

. . . B L2 2 & o 2 g g
s &oaf Cx x8 3x £ 0§83 & 54
100 | I T T i T U T T 1T
{ | I T | | | I
20 ] | | [ | I | | | ] i
ol e v LY
] | N I ] ffFPnl 1 I
&0 i I Tt i i i 7t
| I e Bl [ ] Ery I
| I I | I (I (| X
7 o T TN L
P I | FIEE Ll I I Hpry oI
L 60 | | =t i I t—tt——trt
Z L e r LR R
= 50 | I e 1 I | Horrgt I
5 I ] FTrm T I I 1T T I
E I | I [ I N R
L 40 | | A I | | I S A |
o I | PR [ I 1N e
I I (N | I | S
30 | I | 1 | IENE UL
I I I [ I | (]
I 1 (I I I | I I il [0
20
[ I 1 { | ]! 1l
| I LT 1 | I |11 ]
10 f i 1 f I it
I | [ I | I 101 I
0 { i Ly I I AR
' 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
! Coarse Fine Coarse Madium Fine Silt | Clay
0.0 0.0 0.0 0.0 0.1 99.0 0.9
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) BR SP
#4 100.0
#10 100.0
ﬁgg Iggg Atterberg Limits
#50 979 Coefficients
#60 912 Dgp= 0.2465 Dgs= 0.2351 Dgp= 0.1997
#100 149 D50='- 0.1888 D30= 0.1679 D15= 0.1502
#140 2.8 Dip= 0.1420 Cy= 141 Ce= 0.99
#200 09 e
Classification
USCS= SP AASHTO=
Remarks
N (no specification provided)
Source of Sample: 17MVS-02PU Depth: 13.5
Sample Number: 6 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana | project No: 10017136 Figure

Tested By: JC




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined sirength, psf 1947
Undrained shear strength, psf 973
Failure strain, % 1.7
Sftrain rate, in./min. 1.000
Water content, % 562
Wet density, pcf 97.5
Dry density, pcf 62.4
Saturation, % 89.5
Void ratio 1.6892
Specimen diamster, in. 1.392
Spacimen height, in. 3.011
Height/diameter ratio 2.16
Description: M BR CHOA W/ ARS ML, G
LL=121 | PL=29 { PI=92 | Assumed GS=2.69 | Type: UNDISTURBED
Project No.: 10-017136 Client: USACE
Date Sampled: 12/17/12
Remarks: Project: Lake Pontchartr.ain & Vicinity H1:uricane .P.rotection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Source of Sample: 17MVS-02PU Depth: 2,7

Sample Number: iC2

UNCONFINED COMPRESSION TEST
Stantec

Figure Saint Rose, Louisiana
I

Tested By: VF




SUMMARY OF LABORATORY TEST RESULTS

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 10-017136 Current Date: 1/17/2013
Boring: 17MVS-03PU - Final
Dry Wet Shear 3 Uncont .
Sample Depth Visual Clasgification USCS | B(E) | W% | Dena Dens Sat Test | Angle Cohesion Comp . LL PL PI Torvane other
Number % {ps£) (tsE) Tests
{pecf} | (pef) Type Str.
1A 0.0 {BRSMW/ARS CH, G, RT SM 9 sv
1B 1.0 |BRSMW/ARSCH, G, RT SM 8
1C 20 |BRSPW/LYSCH,RT, G SP 3 sv
1D 30 |BR3SPW/ARSCH,RT 5P 7
2 40 JLGRSMW/ARSCH, G SM 19 sv
3 6.5 |LGRSMW/ARSCH, G SM 18 sV
4 90 {LGRSPW/ARSCH, G SP 23
] 115 |LGR SPW/ G, WD SP 3
6 140 |LGR SPW/ARSCH,RT, O SP 30 sV

A

Remarks: Checked By: R

Stantec Consulting Services Inc. File Name: 17MVS-03PU_be’boring log vi0 0.




Particle Size Distribution Report

Saint Rose, Louisiana

Project No:

10-017136
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GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 5.0 15.8 14_.6 15.5 49.1
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) BR SM W/ ARS CH, G, RT
/4 100.0
#4 95.0
A o Atterberg Limits
430 67.5 PL= LL= Pl=
#40 64.6 Cosfficients
#50 60.5 Dgp= 3.6417 Dgs= 2.8126 Dgp= 0.2871
#60 58.2 D5p= 0.1272 Dap= D15=
#100 50.9 D1o= Cy= Co=
#140 497 e e
#200 491 Classification
USCS= SM AASHTO=
Remarks
N (no specification provided)
Source of Sample: 17MVS-03PU Depth: 0.0
Sample Number: 1A Date: 12/7/12
Stantec Client: USACE

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana

Figure

Tested By: JC

Checked By:

fJS
7




Particle Size Distri

bution Report
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GRAIN SIZE - mm.
o, 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt I Clay
0.0 0.0 0.8 0.5 0.6 94.6 3.5
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) BR SP W/LYS CH, RT, G
1/4 100.0
#4 99.2
#10 937 Atterberg Limits
#20 84 PL= LL= Pl=
#30 98.3 B B -
#40 98.1 Coefficients
#50 94.7 Dgp= 02582 Dgs= 0.2408 Dgp= 0.1965
#60 88.0 Dgp= 0.1836 Dap= 0.1588 D15= 0.1359
#100 23.5 Dip= 0.1243 Cy= 1.58 Ce= 1.03
#140 54 .
#200 35 Classification
USCS= sP SHTO=
Remarks
* (no specification provided)
Source of Sample: 17MVS-03PU Depth: 2.0
Sample Number: 1C Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No:  10-017136 Figure

Tested By: JC

Checked Byjﬁ&@ms




Particle Size Distribution Report
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GRAIN SIZE - mm. .
% +3" % Gravel % Sand % Fines
: Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 8.0 1.7 6.0 66.5 17.8
SIEVE PERCENT | SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) LGR SM W/ ARS CH, G
1/4 100.0
#4 92.0
#10 90.3
220 88.5 Atterberg Limits
#30 87.3 PL= L= Pi=
#40 84.3 Coefficients
#50 82,0 Dgp= 1.6493 Dgs= 0.4563 Dgp= 0.1794
#60 80.5 Dso= 0.1597 Dap= 0.1230 D15=
#100 44.6 Dio= Cu= Co=
140 223 |assification
Classification
#200 178 USCS= SM AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-03PU Depth: 4.0
Sample Number: 2 Date: 12/7/12
Stantec Client; USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
. . Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: _10-017136 Figure
Tested By: JC Checked By: MJB/JS




Particle Size Distribution Report
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GRAIN SIZE - mm. _
%, +3 % Gravel % Sand % Fines
? Coarse Fine Coarse| Medium Fine Silt | Clay
0.0 0.0 17.1 2.1 1.7 74.1 5.0
SIEVE PERCENT | SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) LGR SM W/ ARS CH, G
174 100.0
#4 829
#10 B0.8 Atterberg Limits
#20 79.8 PL= Aemeratimis
#30 70.5 - - -
#40 79.1 _ Coefficients
#50 76.2 Dgg= 5.4359 Dgs= 4.9647 Dgo= 0.2212
#60 702 Dgp= 0.2022 Dag= (.1708 Dq5= 0.1447
#100 17.5 D7p= 0.1304 Cy= 170 Ce= 101
#140 6.5 .
4300 50 Classification
UsSCs= SM AASHTO=
Remarks
- (no specification provided)
Source of Sample: 17MVS-03PU Depth: 6.5
Sample Number: 3 Date: 12/7/12
Stantec Client: USACE
‘ Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint ROSG, Louisiana Project No: 10-017136 Figure

Tested By: JC

Checked By: MJB/JS
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GRAIN SIZE - mm.
o 3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 1.2 0.5 0.6 93.9 3.8
SIEVE PERCENT | SPEG.* PASS? Soil Description
SIZE FINER PERCENT | (X=NO) LGR SP W/ ARS CH, RT, O
1/4 100.0
#4 08.8
A o Atterberg Limits
) PL= LL= Pl=
#30 98.0
#40 97.7 Coefficients
#50 91.8 Dgg= 0.2866 Dgs= 0.2628 Dgp= 0.2120
#60 80.8 Dsp= 0.1985 D3p= 0.1739 D15= 0.1536
#100 12.9 Dip= 0.1371 C,= 1.55 Co= 1.04
#140 4.6 N
4200 1.8 Classification
UsCcs= Sp AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-03PU Depth: 14.0
Sample Number: 6 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana || project No: 10017136 Figure
Tested By: IC Checked By:

WUS




SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 10-017136 Current Date: 1/17/2013
Boring: 17MVS-04PU ~ Final
Dry Wet Shear . Unconf,
MHMM Depth Visual Clasgification Uscs | E(f) | W% Dens Dens m“ﬂ Tast | Angle noﬂ%wwu_w.vou Comp . LL PL PL HMMMMHN MM.MMM
{pcf) | (pct) Type Str.
1A 00 [BRMLW/ARS&LYSCH,G ML 16 sV
1B 1.0 |[LGRSMW/LYSCH, G SM 4 sV
1C 2.0 [LGRSMW/G,RT SM 1
1D 3.0 |LGRSPW/O,RT SP 2
2 40 |TSMW/ARS CH, WD, RT SM 18 sV
3 6.5 |TSPW/O,RT Sp 23 sV
4 9.0 |TSMW/O SM 20 sV
5 1.5 |[TSMW/G,0O,RT SM 21
6 14.0 |TSMW/RT SM 26
Remarks: Checked By:

Stantec Consulting Services Inc. File Name: Final 17MVS-04FUVbe boring log_
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GRAIN SIZE - mm.
o% 43" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 2.1 1.4 1.8 12.4 823
SIEVE PERGENT | SPEG. PASS? Soil Description
SIZE FINER PERGENT (X=NO) BRML W/ ARS&LYSCH, G
1/4 100.0
#4 97.9
#10 96.5 Atterberg Limits
#20 95.5 PL= AERee e ol
#30 95.2 - - -
g‘;g ggz Coefficients
- Dgg= 0.2134 Dgs= 0.1526 Dgg=
460 02.1 Doo- Dog= DSo-
#100 84.8 D1p= C,~ Cc=
#140 83.0 e g
#200 823 Classification
USCS= ML AASHTO=
Remarks
* {(no specification provided)
Source of Sample: 17TMV5-04PU Depth: 0.0
Sample Number: 1A Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana | project No: 10017136 Figure

Tested By: JC

Checked By:“%B!JS
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
) Coarse Fine Coarse Meadium Fine. Silt Clay
0.0 0.0 2.3 _ 0.1 2.9 52.3 42.4
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER | PERCENT | (X=NO} I.GR SM W/LYS CH, G
1/4 100.0
4 97.7
#10 or6 Atterberg Limits
#20 97.6 PLe —-—9——LL_ Pl
#30 974 2 B -
#40 94.7 Coefficients
#50 89.8 Dgg= 0.3074 Dgs= 0.2364 Dgo= 0.1673
#60 87.3 Dga= 0.1400 Dag= D15=
#100 53.0 Dig= . Cy= Ces
#140 451 epe s
#200 42.4 Classification
USCS= SM AASHTO=
Remarks
; {no specification provided)
Source of Sample: 17MVS-04PU Depth: 1.0
Sample Number: 1B Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: _10-017136 Figure

Tested By: JC

Checked By: M%BIJS




Particle Size Distribution Report

Saint Rose, Louisiana
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
i Coarse Fine Coarse Medium Fine Silt i Clay
0.0 0.0 11.4 0.4 0.7 73.1 14.4
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) T SM W/ ARS CH, WD, RT
1/4 100.0
#4 88.6
#10 88.2 Atterberg Limits
#20 87.9 PL= Atterberg Limits Pl=
#30 87.8 - ~ -
#40 87.5 Coefficients
#50 83.5 Dgp= 4.9701 Dgs= 0.3208 Dgp= 0.2121
#60 75.6 Dgp= 0.1946 D3p= 0.1622 D15= 0.0826
#100 23.7 D‘|D= u= CC=
#140 16.1 e oo
#3200 14.4 Classification
UsCS= SM AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-04PU Depth: 4.0
Sample Number: 2 Date: 12/7/12
Stantec Client: USACE

Project: Lake Ponichartrain & Vicinity Hurricane Protection Project 17th

Street Canal Reevalution, Jefferson Parish, Louisiana

10-017136

Figure

Tested By: JC

Checked By: MJB/JS
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.2 0.2 96.3 3.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) TSP W/ 0O, RT
#4 100.0 ]
#10 99.8
20 el Atterberg Limits
#30 99.7 PL= e Pl=
#40 99.6 B - -
#50 96.7 Coefficients
#60 88.3 Dgp= 0.2552 Dgs= 0.2416 Dgp= 0.2029
#100 14.8 Dgg= 0.1913 D3g= 0.1692 D15= 0.1503
#140 4.9 Dig= 0.1313 C.= 155 Ce= 1.07
#200 33 epr s
Classification
UsSCsS= SP AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-04PU Depth: 6.5
Sample Number: 3 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint ROSG, Louisiana Project No:  10-017136 Figure

Tested By: JC Checked By: MJB/JS




Sample Number: 4

Particle Size Distribution Report
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GRAIN SIZE - mm. _
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Meadium Fine Si[t Clay
0.0 0.0 0.1 0.1 0.2 93.4 _ 6.2
SIEVE PERCENT | SPEC.” PASS? Soil Description
SIZE FINER PERCENT {X=NOQ) TSMW/ O
1/4 100.0
#4 99.9
#10 29.8 Atterberg Limits
#20 99.8 PL= LL= Pl=
#30 99.7 - - B
#40 99.6 Coefficients
#50 97.7 Dgg= 0.2407 Dgs= 0.2280 Dgo= 0.1877
#60 927 Dgo= 0.1750 D3p= 0.1490 D1s= 0.1191
#100 30.7 D1p= 0.0997 C,= 188 Ce= 119
#140 114 e .
#200 6.2 Classification
USCS= sM AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-04PU Depth: 9.0

Date: 12/7/12

Stantec

Saint Rose, Louisiana

Project No:

Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th

Street Canal Reevalution, Jefferson Parish, Louisiana

10-017136

Fig ure

Tested By: JC

Checked

By: MJB/JS




SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 10-017136 Current Date: 1/17/2013
Boring: 17MVS~-05PU - Final
Dry Wet Shear , Unconf .
Sample | | oth Vigual Claesification uscs | E(£) | Wt | Dens | Dens | %% | rest |angle | °P*%*°® | comp. | 1n | Bn | pr | TOTVERe [ Other
Number S {psf) {tsf) Testa
{pcf) | (pef) Type Str.
1A 0.0 [MBRCL4W/ARS &LYS SM, O CL4 28 39 24 15
1B 1.0 |BRMH W/ ARS SP, ARS CH, G MH 39 b4 45 9
2A 2.0 |MBRCH4W/ARS SP, ARSML, O CH4 10 47 73 107 96 uc - 582 1164 87 18 69 0.45
2B 3.0 |MBRA&TCH3W/ARS SP, O CH3 39 a1 113 97 U]N] 0 529 63 20 43 0.55
3A 40 |BR&TSPW/LYSCH, G, RT SP 15 sV
3B 50 T SMW/ARSCH SM 9 ' sv
4A 8.0 |TSMW/RT SM 12
48 9.0 |TSP SP 9
4Cc 100 |TSP SP 20 sV
5 12.0 |LGR SM SM 23 SV
6 14.5 |LGR SM SM 23 sV
7 17.0 |LGR SP SP 27
8 19.5 |LGR SMW/ SIF, G SM 26 . SV
9 22.0 |LGR SP W/ SIF SP 23
10 24.5 |LGR SP W/ SIF SP 36
11 27.0 |LGR SP W/ SIF, RT SP a5
12 29.5 |[LGR SP W/ SIF SP 31 ] SV
13 320 |LGR SP W/ SIF SP 28
14 345 |LGR SP W/ SIF SP 29
15 37.0 |LGR SP W/ SIF SP 28
16 39.5 |LGRSP SP 27 sV
17 42.0 |LGR SP W/ SIF SP 28
18 44,5 |LGR SP W/ SIF SP 29
19 47.0 |LGR SP W/ SIF SP 28
20 49.5 |LGR SP W/ SIF SP 25 sV
21 52.0 |LGR SP W/ SIF [ SP 34
22 545 |LGR SP W/ SIF SP 31
23 57.0 |LGR SP W/ SIF SP 25
24 59.5 |LGR SP W/ StF SP 30 sV

Remarks: Checked By: N

Stantec Consulting Services Inc. File Name: l7MVS-05PU_be boring leog w10 0.



Particle Size Distribution Report

Sample Number: 3A
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt I Clay
0.0 0.0 0.2 0.3 0.4 96.1 3.0
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {X=NO) BR&TSPWLYSCH, G, RT
1/4 100.0
#4 99.8
#10 99.5
#90 99.4 Atterberg Limits
#30 99.3 PL= LL= Pl=
#40 99.1 Coefficients
#50 93.9 Dgg= 0.2771 Dgs= 0.2587 Dgo= 0.2131
#60 81.7 Dsp= 0.2004 D3p= 0.1770 D45= 0.1583
#100 9.7 D3p= 0.1506 C= 142 Cc= 098
#140 35 I
4200 3.0 Classification
USCS= SP AASHTO=
Remarks
" (o specification provided)
Source of Sample: 17MVS-05PU Depth: 4.0

Date: 12/7/12

Stantec

Saint Rose, Lo'uisiana

Client: USACE
Project:

Lake Pontchartrain & Vicinity Flurricane Protection Project 17th

Street Canal Reevalution, Jefferson Parish, Louisiana

Project No: 10-017136

Figure

Tested By: JC




Particle Size Distribution Report
s fgicfEs i 2 533 g EEE
100 I T T T T T T TS T h
! I g bl I [ N
90 | | Ly gl | [ | L
I I I I I I (i
I I [ | | I |
80 i i 1t | | i I‘ L
I I [ | I | If{ s 1
I | [ I I | (T
" IR TN NEE I
g o L] Rl
T 1] T T T T 1 T T ] I 1 I
Z AR ERE R R R
E I I gy g f I IR
= I I Ty 1 I | 1T T 1
9 I I [ | I ey N
L 40 | ! R T N | | Bt | L3l Qi
o ! I PP T I I | S
! I [ S I | ey N
30 1 i T ! 1 I 1L
| [ T [ | I | | {1 i I
1 I 1 I I I [ ] I [ L N [
20
oHI el cl THINREEEA:
I I FiEp 1 I ! (g
10 f I et I f =t
| I ELLf b I I |
0 I I L I I 1 A
100 0 1 0.1 0.01 0.001
GRAIN SIZE - mm.
9 43 % Gravel % Sand % Fines
° Coarse Fine Coarse Medijum Fine Siit | Clay
6.0 0.0 0.0 0.0 0.1 83.7 16.2
SIEVE PERCENT | SPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NO) T SM W/ ARS CH
#4 100.0
#10 100.0
hao 1o Atterberg Limits
: ’ PL= LL= Pl=
#40 99.9
#50 97.4 Coefficients
#60 90.6 Dgg= 0.2481 Dggr= 0.2348 Dgo= 0.1943
#100 26.8 Dgg= 0.1815 D3p= 0.1551 D15=
#140 16.9 Dip= 0= Cc=
200 16.
# 6.2 Classification
USCS= sSMm AASHTO=
Remarks
™ (no specification provided)
Source of Sample: 17MVS-05PU Depth: 5.0
Sample Number: 3B Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
: Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana | project No: 10017136 Figure

Tested By: JC

Checked By: WBMS




Particle Size Distribution Report
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt Clay
0.0 0.0 0.0 0.0 39 95.3 0.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) T SP
#4 100.0
#10 100.0
#20 100.
o 008 Atterberg Limits
#40 96.1 PL= = Pl=
#50 74.4 Coefficients
#60 56.8 Dgp= 0.3717 Dgs= 0.3436 Dgg= 0.2577
#1090 6.5 Dgn= 0.2350 D3g= 0.1970 D15= 0.1694
#140 1.3 D1p= 0.1589 C= 1.62 Ce= 095
#200 0.8 g ar
Classification
USCS= Sp AASHTO=
Remarks
" {no specification provided)
Source of Sample: 17MVS-05PU Depth: 10.0
Sample Number: 4C Date: 12/7/12
Stantec Client: USACE .
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: 10017136 Figure

Tested By: JC

Checked By:wus
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt I Clay
0.0 0.0 2.1 45 46 80.3 8.5
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) LGR SM
1/4 160.0
#4 97.9
#10 234 Atterberg Limits
#20 929 PL= LL= Pl=
#30 92.1 - B B
#40 88.8 Coefficients
#50 71.0 Dgg= 0.4527 Dgs= 0.3698 Dgo= 0.2249
#60 68.1 Dgo= 0.2018 Dap= 0.1633 Di5= 0.1265
#100 23.5 Dig= 0.0987 Cif~ 2.28 Ce= 1.20
140 .
A 1 Classification
USCS= sM AASHTO=
Remarks
* (no specification provided)
Source of Sample: 17MVS-05PU Depth: 12.0
Sample Number: 5 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Projeet 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint ROSQ, Louisiana Project No: 10-017136 Figure

Tested By: JC

Checked By:%ms
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GRAIN SIZE - mm. _
o +3" % Gravel % Sand % Fines
! Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.1 3.5 87.9 8.5
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO}) LGR SM
#4 100.0
#10 99.9
#20 o6 Atterberg Limits
#30 98.9 PL= LL= Pl=
#40 9%6.4 B - B
#50 87.5 Coefficients
#60 80.5 Dgg= 0.3265 Dgs= 0.2772 Dgg= 0.1943
#100 343 Dsg= 0.1760 D3g= 0.1428 D15= 0.1136
#140 123 Dig= 0.0862 Cy= 2.25 Co= 122
#200 8.5 rpr e
Classification
USCS8= sMm AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-05PU Depth: 14.5
Sample Number: 6 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 1 7th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No:  10-017136 Figure

Tested By: JC

Checked By: %J?NS




Particle Size Distribution Report
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
. Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 3.1 1.4 3.1 81.9 10.5
SIEVE PERCENT | SPEC.* PASS? Soil Deseription
SIZE FINER PERCENT | (X=NO) LGR SM W/ STF, G
174 100.0
#4 96.9
#10 5.5
420 351 Atterberg Limits
) PL= = Pl=
#30 94.6 B -
#40 92.4 Coefficients
#50 83.7 Dgg= 0.3760 Dgs= 0.3134 Dgop= 0.2051
#60 764 D5g= 0.1861 Dag= 0.1513 Dq5= 0.1137
#100 293 D’IO_ u= Cc=
#140 133 e oo
#200 10.5 Classification
USCS= sM AASHTO=
Remarks
N (no specification provided)
Source of Sample: 17MVS-05PU Depth: 19.5
Sample Number:; 8 Date: 12/7/12
Stantec 7 Client: USACE
: Project: Lale Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint ROSG, Louisiana Project No:  10-017136 Figure
Tested By: JC Checked By: /JS
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GRAIN SIZE - mm.
9% +3" % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 2.1 0.4 2.5 91.0 4.0
SIEVE PERCENT | sPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NO) L.GR SP W/ SIF
1/4 100.0
4 97.9
1 .
mo P Atterberg Limits
#20 97.0 PL= r Pl
#30 96.4 - = -
#40 95.0 Coefficients
#50 91.9 Dgg= 0.2652 Dgs= 0.2342 Dgg= 0.1761
#60 28.2 Dsg= 0.1612 D3g= 0.1335 D45= 0.1165
#100 41.7 Dig= 0.1088 Cy= 1.62 Co= 0.96
#140 8.4 .
#200 4.0 Classification
USCS= SP AASHTO=
Remarks
* {no specification provided)
Source of Sample: 17MVS-05PU Depth: 29.5
Sample Number: 12 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: _10-017136 Figure

Tested By: JC

Checked Bywl’ds
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GRAIN SIZE - mm.
o +3" % Gravel % Sand | % Fines
’ Coarse Fine Coarse Medium Fine 8ilt | Clay
0.0 0.0 0.0 0.0 0.6 98.2 1.2
SIEVE PERCENT | SPEG.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) LGR SP
#4 100.0 °
#i0 100.0
999
#20 Atterberg Limits
#30 99.8 PL= LL= Pl=
#40 99.4 - - -
#50 97.4 Coefficients
- #60 94.0 Dog= 0.2348 Dgs= 0.2218 Dgo= 0.1808
#100 346 Dsg= 0.1683 Dap= 0.1445 D15= 0.1250
#140 4.2 D1g= 0.1173 Cy= 154 Cc= 098
#200 1.2 g e
Classification
USCS= sP AASHTO=
Remarks
i {no specification provided)
Source of Sample: 17MVS-05PU Depth: 39.5
Sample Number: 16 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th I
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: _10-017136 Figure

Tested By: UC

Checked Byw:'JS




Particle Size Distribution Report
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GRAIN SIZE - mm.
o% +3° % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.1 0.4 98.6 0.9
SIEVE PERCENT | SPEC. PASS? Soil Description
SKZE FINER PERCENT {(X=NO) LGR SP W/ SIF
#4 100.0
#10 99.9
#20 o2 Atterberg Limits
#30 99.8 PL= — Pl=
#40 99.5 = - -
#50 97.7 Coefficients
#60 94.4 Dgp= 0.2335 Dgs= 0.2211 Dgo= 0.1814
#100 33.6 Dgn= 0.1691 D3p= 0.1458 D45= 0.1265
#140 3.5 Dqg= 0.1189 Cy= 153 Ce= 0.99
#200 0.9 . :
Classification
UsCSsS= Ssp AASHTO=
Remarks
i {no specification provided)
Source of Sample: 17MVS-05PU Depth: 49.5

Date: 12/7/12

Stantec

Client: USACE

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana

Saint Rose, Louisiana Project No: 10-017136

Figure

Tested By: JC

Checked By%?/B/JS




Particle Size Distribution Report

Saint Rose, Louisiana

Figure
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GRAIN SIZE - mm.
% 43" % Gravel . % Sand % Fines
’ Coarse Fine Coarse Madium Fine Silt Clay
0.0 0.0 2.2 0.6 2.0 65.2 0.0 0.0
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) LGR SP W/ SIF
1/4 100.0
#4 97.8
#10 7.2 Atterberg Limits
#20 96.9 pL= LL= PI=
#30 96.5 i 8 -
#40 95.2 Coefficients
#50 90.8 Dgg= 0.2853 Dgs= 0.2470 Dgo= 0.1897
#60 857 Dspn= 0.1746 D3ap= 0.1464 Dq5= 0.1223
#100 32.5 Dig= 0.1124 Cu= 1.69 Ce= 1.01
#140 7.3 N
#200 0.0 Classification
USCS= 8P AASHTO=
: Remarks
" (no specification provided)
Source of Sample: 17MVS-05PU Depth: 59.5
Sample Number: 24 Date: 12/7/12
Stantec Client: USACE

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 1 7th
Street Canal Reevalution, Jefferson Parish, Louisiana

Project No: 10-017136

Tested By: JC

Checked By: MJB/JS




UNCONFINED COMPRESSION TEST
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o
o
500 ;f
0
0 5 10 16 20
Axial Strain, %
Sample No. 1
Unconfined strength, psf 1164
Undrained shear strength, psf 582
Failure strain, % 10.0
Strain rate, in./min. 1.000
Water content, % 46.7
Wet density, pcf 107.5
Dry density, pcf 73.3
Saturation, % 96.5
Void ratio 1.3179
Specimen diameter, in. 1.387
Specimen height, in. 3.007
Height/diameter ratio 2.17
Description: M BR CH4 W/ ARS SP, ARS ML, O :
LL =87 | PL=18 | Pl=69 | Assumed GS=2.72 | Type: UNDISTURBED
Project No.: 10-017136 Client: USACE
Date Sampled: 12/7/12
Remarks: Project: Lake Pontchartrain & Vicinity Hwiricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Source of Sample: 17MVS-05PU Depth: 2.0

Sample Number: 2A
UNCONFINED COMPRESSION TEST

Stantec
Saint Rose, Louisiana

Figure

Tested By: VF Checked By: MJB/JS




2100

IR

LL=63

Remarks:

Figure

PL=

Sample Type: UNDISTURBED
Description: M BR & T CH3 W/ ARS 5P, O

20 Pl= 43

Assumed Specific Gravity= 2.74

Resulis E
C, psf 529 J Z
¢, deg 0.0 1) s ) el
Tan{$) 0.00 i \; R\.\ iRl i, 7]
w1400 1 2 3
o
g
o
n
b
@O
=
@D 700
—
S == -
. N P N
/r "4 \\
4 N[
f LI/ \
J f | \
0 [ [ 1
700 1400 2100 2800 3500 4200
Normal Stress, psf
1500 Sample No. 1 2 3
Water Content, % 389 328 33.7
1250 __ | Dry Density, pcf 81.3 87.1 86.8
] .8 | Saturation, % 96.7 932 95.2
» ~—— € | Void Ratio 1.1032 09645 09701
® 1000 A e 2 Diameter, in. 1.390 1395 1.390
& 7 ] 3 Height, in. 3008 3.007 3.008
3 I o
L /] i Water Content, % 38.9 328 337
w750 + | Dry Density, pef 81.3 87.1 86.8
8 / & | Saturation, % 96.7 93.2 95.2
g i = Void Ratio 1.1032 09645 0.9701
& 500 Diameter, in. 1390 1395 1.390
Height, in. 3.008 3.007 3.008
Strain rate, in./min. 1.000  1.000  1.000
250] Back Pressure, psi 0.00 0.00 0.00
Celf Pressure, psi 6.84 1370 2071
0 _ Fail. Stress, psf 917 1144 1047
0 5 10 15 20 Strain, % 6.3 8.8 7.8
Axial Strain, % Ult. Stress, psf 867 1067 958
Strain, % 15.1 14.1 14.9
g, Failure, psf 1902 3117 4029
Type of Test: T
Unconsolidated Undrained o; Failure, psf 985 1973 2082

Client: USACE

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project
17th Street Canal Reevalution, Jefferson Parish, Louisiana
Source of Sample: 17MVS-05PU Depth: 3.0

Sample Number: 2B

Proj. No.: 10-017136 Date Sampled: 12/7/12
TRIAXIAL SHEAR TEST REPORT
Stantec

Saint Rose, Louisiana

Tested By: VF

Checked By: MJB/JS
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0 / / /
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Stress Paths: o indicates peak + indicates end

Client: USACE
Project: Lake Pontchartrain & Vicinity Hutricane Protection Project 17th Street Canal Reevalition, Jefferson Parish, Louisiana

Source of Sample: 17MVS-05PU Depth: 3.0 Sample Number: 2B

Project No.: 10-017136 Figure ______ Stantec, Inc.

Tested By: VF Checked By: MJB/JS




SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 10-017136 Current Date: 1/17/2013
Boring: 17MVS-06PU - Final
Dry Wet Shear . Uncont.
Sanple Depth Visual Classification USCS | E(f) | W% | Dens Dens sat Test | Angle Coheslon Comp. LL PL PT Torvane Other
Number ! % (psf) (tsf) Tests
(pef) | (pef) Type Str.
1A 0.0 |BR&TMLW/ARSCH, G, RT ML 10 sV
1B 1.0 |TSMW/RT,0O SM 2
1C 20 |TSMW/RT SM 2 sv
2 40 TSPW/RT SpP 25 Sv
3 6.8 |TSPW/RT SP 26 sv
4 9.0 (TSP SP 21 sV
5 115 [TSPW/G SP 20
6 14.0 [TSPW/G SP 16

Remarks: Checked By: ¥4
Stantec Consulting Services Inc. File Name: 17MVS-06PU be Koring log w10 0.




Sample Number: 1A

Particle Size Distribution Report
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—_GRAIN SIZE - mm. -
o +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt l Clay
0.0 _ 0.0 3.6 8.0 112 14.0 632
SIEVE PERCENT | SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | {{=NO) BR & T ML W/ ARS CH, G, RT
1/4 100.0
#4 96.4
#10 88.4 Atterberg Limits
#20 82.0 PL= ————Q——LL_ Pl=
#0 79.6 = - -
z‘;g ;;g Coefficients
. Dog= 2.4543 Das= 1.2817 Dgo=
#60 712 Deg- 3o Doo=
#100 65.1 D10- CorF Ce=
#140 63.8 o
#200 63.2 Classification
USCS= SM AASHTO=
Remarks
v {no specification provided)
Source of Sample: 17MVS-06PU Depth: 0.0

Date: 12/7/12

Stantec

Saint Rose, Louisiana

Client: USACE

Project No: 10-017136

Project: Lake Pontchartrain & Vicinity Hurricane Protection Praject 17th
Street Canal Reevalution, Jefferson Parish, Louisiana

Figure

Tested By: JC

Checked By: MﬁIJS




Particle Size Distribution Report
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
’ Coarse Fing Coarse Medium Fina Silt | Clay
0.0 _ 0.0 0.0 0.0 0.1 83.8 16.1
SIEVE | PERCENT | SPEC” | PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) T SM W/ RT
#4 100.0
#10 100.0
#20 100.0 Atterberg Limits
#30 100.0 PL= LL= Pl=
#40 99.9 A - B
#50 99.7 Coefficients
#60 99.4 Dgg= 0.2137 Dgs= 0.2026 Dgo= 0.1635
#100 49.6 Dgo= 0.1505 D3p= 0.1241 D15=
#140 19.6 D10= Cu= Cc=
#200 16.1 .
Classification
USCS= SM AASHTO=
Remarks
* (no specification provided)
Source of Sample: 17MVS-06PU Depth: 2.0
Sample Number: 1C Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: _10-017136 Figure

Tested By: JC Checked By: Mg/JS



Particle Size Distribution Report
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__GRAIN SIZE - mm. 7
o 37 % Gravel % Sand % Fines
’ Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 20.5 1.3 1.5 72,7 4.0
SIEVE PERCENT SPEC.” PASS? 7 Soil Descfigtion
SIZE FINER PERCENT | (X=NO) TSPW/RT
1/4 100.0 '
#4 79.5
Eg :’,gg Atterberg Limits
: PL= LL= Pl=
#30 773
#40 76.7 Coefficients
#50 71.6 Dgp= 5.5889 Dgs= 5.2086 Dgo= 0.2348
#60 64.5 Dgg= 0.2109 D3g= 0.1749 D15= 0.1473
#100 16.2 Dip= 0.1337 C,= 1.76 Ce= 0.97
#140 52
#200 4.0 ' Classification
’ USCS= SP AASHTO=
Remarks
N (no specification provided)
Source of Sample I7TMVS-06PU Depth: 4.0
Sample Number: 2 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17¢h
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana || project No: 10-017136 Figure

Tested By: JC Checked By:%us



Particle Size Distribution Report
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GRAIN SIZE - mm.
o 43" % Gravel % Sand % Fines
¢ Coarse Fine Coarse Medium Fine Silt | Clay
0.0 | 0.0 0.0 0.3 2.4 93.5 38
SIEVE PERGENT | SPEG.* PASS?7 Soil Description
SIZE FINER PERCENT | (X=NO) T SP W/RT
#4 100.0
#10 99.7
ﬁgg ggg Atterberg Limits
#40 97.3 PL= = Pi=
#0 83.1 Coefficients
#60 70.3 Dgp= 0.3429 Dgs= 0.3104 Dgg= 0.2261
#100 14.9 Dgo= 0.2077 D3g= 0.1759 Di5= 0.1502
#140 5.0 D3jg= 0.1377 C,= 164 Ce= 0.99
#200 3.8 A
Classification
USCS= SP AASHTO=
Remarks
* (mo specification provided)
Source of Sample: 17MVS-06PU Depth: 6.5
Sample Number: 3 Date: 12/7/12
Stantec Client: USACE
Project: Lakc Pontchartrain & Vicinity Hurricane Protection Project 17th
. L. Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No:  10-017136 Figure

Tested By: JC

Checked By:MWIJS




Particle Size Distribution Report

Sample Number: 4
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GRAIN SIZE - mm.
"o +3n % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.1 1.9 94.0 4.0
SIEVE | PERCENT | SPEC.” | PASS? Soil Description
SIZE FINER PERCENT (X=NO) TSP
#4 100.0
#10 99.9
#20 29.9 Atterberg Limits
#30 99.7 PL_ LL_ Pl_
#40 98.0 3 B -
#50 B2.8 Coefficients
#60 68.0 Dgp= 0.3391 Dag= 0.3104 Dgo= 0.2322
#100 12.6 Dgp= 02135 Dag= 0.1810 D45= 0.1552
#140 5.2 Dip= 0.1432 C = 1.62 Co= 099
#200 4.0 g g
Classification
USCS= SP AASHTO=
Remarks
* {na specification provided)
Source of Sample: 17MVS-06PU Depth: 9.0

Date: 12/7/12

Stantec

Saint Rose, Louisiana

Client: USACE

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana

Project No: 10-017136 Figure

Tested By: JC

Checked By: MJB/JS




SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 10-017136 Current Date: 1/17/2013
Boring: 17MVS~07PU - Final
Dry Wat Shear X Unconf,
M%MM Depth Visual Classification uscs | E¢£) | wt | Dens | Dens m”n Tast |Angle oowummﬂoﬂ Comp. | IL | BL | BI ew“ﬂﬁ MMMMM
{pcf) | (pcf) Typa Str. ’
1A 0.0 |BRMLW/ARS CH, O, SIF ML 16 Sv
1B 1.0 |STBRCLEW/LYS & ARSSP, G CL6 5 11 107 119 54 uc - 1512 3025 45 22 23
1C 20 |TSMW/ARSCH, O, RT SM 16 sV
2 40 |TSPW/ARSCH,RT SP 18 sV
3 65 T SMW/WD SM 20 sV
4 20 |[rsMmw/O SM 20 sV
5 11.5 |TSMW/RT SM 20
5] 14.0 [T SMW/ARS CH SM 22

Remarks: Checked By: m

Stantec Consulting Services Inc. File Name: 17MVS-07PU_be boring log_vl0_0.




By: ﬁ%gaus
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GRAIN SIZE - mm, '
o 43" % Gravel % Sand % Fines
> Coarse Fine  |Coarse| Medium Fine siit [ Clay
0.0 0.0 0.5 0.4 1.6 26.2 71.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) BR ML W/ ARS CH, O, SIF
1/4 100.0
#4 99.5
ﬁég ggé Atterberg Limits
#30 98.2 PL= LL= Pi=
ﬁgg g;’g 5 DCoefficients
. = 0.2050 = 0.1678 Dgo=
#60 93.7 Dag= D3o= Djo=
#100 82.0 Di0= C= Ce=
#140 74.1 er
#200 71.3 Classification
) USCsS= ML AASHTO=
Remarks
N {no specification provided)
Source of Sample: 17MVS-07PU Depth: 0.0
Sample Number: 1A Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
. Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: _10-017136 Figure
Tested By: JC Checked




Particle Size Distribution Report
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GRAIN SIZE - mm.
o, +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 9.3 1.9 4.7 61.3 22.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {¥=NO} T SM W/ ARS CH, O, RT
1/4 100.0
#4 90.7
#10 88.8 Atterberg Limits
#20 87.7 PL= LL= Pl=
#30 Bo.8 3 ~ -
#40 84.1 Coefficients
#50 75.9 Dgo= 3.6172 Dgs= 0.4549 Dgp= 0.2137
#60 68.7 Dgo= 0.1825 Dao= 0.1239 Dq5=
#100 38.3 D40= Cy= Co=
#140 258 —n
#200 29 8 Classification
UsSCs= sSMm AASHTO=
' Remarks
N (no specification provided)
Source of Sample: 17MVS-07PU Depth: 2.0
Sample Number: 1C Date: 12/7/12
Stantec Client: USACE
Project: Lake Ponichartrain & Vicinity Hurricane Protection Profect 17th
Sireet Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: _10-017136 Figure

Tested By: JC

Checked ByWIJS




Particle Size Distribution Report
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GRAIN SIZE - mm.
o, 43 % Gravel % Sand % Fines
° Coarse Fins Coarse|  Medium Fine Siit | Clay
0.0 0.0 0.0 0.0 0.3 95.6 _3.6
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO} T SP W/ ARS CH, RT
#4 100.0
#10 100.0
#20 100.0 Atterberg Limits
#30 100.0 PL_ = PI—
#40 992 ~ - B
#50 86.7 Coefficients
#60 69.3 Dgg= 0.3153 Dgs= 0.2932 Dgo= 0.2320
#100 9.2 Dggp= 0.2153 D3g= 0.1853 D15= 0.1617
#140 4.4 Dig= 0.1518 C= 153 Ce= 097
#200 3.6 .
: Classification
UsSC8= 5P AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-07PU Depth: 4.0
Sample Number: 2 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevaluiion, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No:  10-017136 Figure

Tested By: JC

Checked ByWJS
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GRAIN SIZE - mm,
o 430 % Gravel % Sand % Fines
) Coarse Fine Coarse Medium Fine Silt I Clay
0.0 0.0 4.0 0.5 1.1 _ 84.5 9.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NO) T SM W/ WD
/4 100.0
#4 96.0
#10 95.5 Atterberg Limits
#20 95.3 PL= LL= Pl=
#30 95.1 - B B
#40 94.4 Coefficients
#50 86.0 Dgp= 0.3322 Dgs= 0.2944 Dgo= 0.2196
#60 736 Dgg= 0.2019 D3p= 0.1695 Di5= 0.1367
#100 19.6 Dig= 0.0759 Cif= 2.89 Ce= 172
#140 11.7 ps g
#200 9.9 Classification
UsCs= sMm AASHTO=
Remarks
N {no specification provided)
Source of Sample: 17MVS-07PU Depth: 6.5
Sample Number: 3 Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Fouisiana
Saint Rose, Louisiana___| project No: 10017136 Figure

Tested By: JC

Checked By:"wms




Saint Rose, Louisiana

Project No:

Particle Size Distribution Report
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
3 Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 5.3 0.3 1.0 84.7 8.7
SIEVE PERCENT | SPEC.* PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) TSMW/O
1/4 100.0
#4 04.7
#10 244 Atterberg Limits
#20 94.2 PL= LL= Pl=
#30 94.1 B = B
#40 934 Coefficients
#50 84.9 Dgp= 0.3418 Dgs= 0.3006 Dgo= 0.2243
#60 71.7 Dsp= 0.2063 Dap= 0.1747 Dq5= 0.1413
#100 16.5 Dq0= 0.1063 Cy 211 Co= 1.28
#140 10.0 CE et '
#200 8.7 Classification
USCS= SM AASHTO=
Remarks
N (no speciﬁcationprovidqd)
Source of Sample: 17MVS-07PU Depth: 5.0
Sample Number: 4 Date: 12/7/12
Stantec Client: USACE

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th

Street Canal Reevalution, Jefferson Parish, Louisiana

10-017136

Figure

Tested By: JC

Checked By: MJB/JS




UNCONFINED COMPRESSION TEST
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Axial Strain, %
Sample No. 1
Unconfined strength, psf 3025
Undrained shear strength, psf 1513
Failure strain, % 4.8
Strain rate, in./min. , _1.000
Water content, % 11.5
Wet density, pcf 119.1
Dry density, pcf 106.7
Saturation, % 53.8
Void ratio 0.5790
Specimen diameter, in. 1.387
Specimen height, in. 3.009
Height/diameter rafio 2.17
Description: STBR CL6 W/LYS & ARS 8P, G _ _
LL =45 | PL=22 | PI=23 | Assumed GS=2.70 | Type: UNDISTURBED
Project No.: 10-017136 Client: USACE
Date Sampled: 12/7/12
Remarks: Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th

Street Canal Reevalution, Jefferson Parish, Louisiana
Source of Sample: 17MVS-07PU Depth: 1.0
Sample Number: 1B

UNCONFINED COMPRESSION TEST

Stantec
Saint Rose, Louisiana

Figure

Tested By: VF Checked By: MJB/JS




Project:

SUMMARY OF LABORATORY TEST RESULTS
Lake Pontchartrain & Vieinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 10-017136

Current Date:

12/13/2012

Boring: 17MVsS-08PU - Final
Dry Wet Shear . Unconf.
”““MMM Depth Visual Classification uscs | E¢f) | W& | Dens | Dens mwn Test | angle noMMMWob Comp. | LL | BL | BI HNHMme NM”MM
(pef) | (pcf) Type Stx.
1A 0.0 |BR&TMLW/ARSCH ML 10 NP | NP
1B 1.0 [T & BR ML W/ ARS SP, RT, O, WD ML 12
2A 2.0 |TMLW/ARSCH,RT ML 17 sV
2B 3.0 [T SMW/Q, ARS CH, SIF, RT SM 21
3A 4.0 |MGR & BR CH4W/LYS & ARS SM CH4 43 79 113 100 uu 1] 658 83 17 66 0.61
3B 6.0 |STGRA&T CH2W/ARS SP,Q,RT CH2 31 SV
4 80 ([TSM SM 30 sv
5 10.5 |T SM SM 30 sv
6 13.0 |[TSMW/O SM 32 sv
7 15.5 |TSM SM 29
Remarks: Checked By:

Stantec Consulting Services Inc.

File Name: 17MVS~08 PU be b

ing leg v10_0.




Sample Number: 2A

Particle Size Distribution Report
c c :i g £ 55 o o o o = 2 § 3
6 m mE -x xa P g3 & £z 8§
100 I T TIT 1 g ? T W T T
I I I ! I I I
9 N 1 ! 1 N A
| | ST B i I If1r X I
I i O I T [ I | (Rl
80 ) f T i i T
i I (R B I I | I\I I
I I [ O I | | | I
7 C [T T T T T e
o I I g | ! e
W 60 f I - | ; it
Z U NI R o]
E s I | el 1| | I L
,_Zu I | 1T 1§ I | IENEEIIL
O | ! I | I [
w40 | i IS WS N | | S I | R
o I I LR 1 i I |
I | I { I b 1rf 1 I
30 T I (U I | I
| | I I I | I B
] | I O | I | | [l
20
I I i Tl I | If {00 i
I I Ll 1 I | If 1
10 ; I I I e | I } T
I I (NI I I fyr] b
0 ] | I I l R
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o% +3 % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt | Clay
0.4 0.7 31.6 67.3
SIEVE PERCENT | SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) T ML W/ ARS CH, RT
#4 100.0
#10 99.6
#2o o Atterberg Limits
' PL= L= Pi=
#40 98.9
ﬁgg ggg 5 Coefficients 5
. = 0.1772 Dgs= 0.1526 =
4100 843 Dag= Doo- Djo=
#140 707 Dio= Cy= Cc=
#200 67.3 Classification
USCS= ML AASHTO=
Remarks
N (no specification provided)
Source of Sample: 17MVS-08PU Depth: 2.0

Date: 12/7/12

Stantec

Client: USACE

Figure

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana

Saint Rose, Louisiana Project No: _10-017136

Tested By: JC




Particle Size Distribution Report

Tested By: JC

& e £ % g £ £ '5 =] o o o =] 8 € 8
© m T =N NG < S 8] (ﬁ I & g3 &
100 | ] T T T I NI TTT T 0
I | (L 1 ! LT
20 ] 1 | | | { I\ Ll B
| | (g 1 ! | |
i | N I | I A
80 i f L i f L O L B
] I I | | ] \ EOA
l | L0 I | | [
0 IR T TS (]
g ol | L RN
J il I [ T 1 1 i 3 T T [) T -
Z IR R AR
= 50 | I g | | {1 b I
E [ | 1T T | I Hi{H[ I
E | I I B | I 01 1
i 40 i ! | T | | b
o. i | S | I | ey o
i | (A I I By g
30 | | N 1 ! 1T T T
| | L R 1 I I 1 O A R
1 ! Pl [ I i I I I | 4
20
I | F1ed 1l I i I N
| i [ I I ! i1t 1
10 ; I gt } f T
| ! (O | ] I 1 A
0 | I LB T i | g i
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
o 43 % Gravel % Sand % Fines
Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.1 5.0 35.2 59.7
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | {X=NO) ST GR & T CH2 W/ ARS SP, O, RT
#4 100.0
#10 99.9
gg ggg Atterberg Limits
’ PL= LL= Pi=
#40 94.9
ﬁgg ggg Coefficients
- Dgp= 0.3168 Dgs= 0.2875 Dgo= 0.0859
#100 65.8 D28= Dgg= D?g=
#140 61.8 Dig= Cy= Ce=
2 59.
#200 7 Classification
USCS= (CI2 AASHTO=
Remarks
" (no specification provided)
Source of Sample: 17MVS-08PU Depth: 5.0
Sample Number: 3B Date: 12/7/12
Stantec Client: USACE
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: 10-017136 Figure
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Sample Number: 4
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
i Coarse Fine Coarse Medium Fine Silt | Clay
(_).0 0.0 0.0 0.5 1.9 92.5 5.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) T &M
#4 100.0
#10 99.5
#20 9.3 Atterberg Limits
#30 99.1 PL= LL= Pl=
#40 97.6 - - -
#50 84.9 Coefficients
#60 69.4 Dgg= 0.3286 Dgs= 0.3007 Dgo= 0.2302
#100 12.5 Drg= 0.2124 D3g= 0.1809 D15= 0.1555
#140 6.2 D1g= 0.1349 C= 171 Co= 1.05
#200 5.1 g ax
Classification
USCS= SM AASHTO=
Remarks
* (no specification provided)
Source of Sample; 17MVS-08PU Depth: 8.0

Date: 12/7/12

Stantec

Project:

Saint Rose, Louisiana Project N

Client: USACE

Lake Pontcharirain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana

Q: 10-017136 Figure

-

Tested By: JC




Particle Size Distribution Report
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
° Coarse Fine Coarse Medium Fine Silt [ Clay
0.0 0.0 0.0 0.1 0.9 92.5 6.5
SIEVE PERCENT | SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) TSM ’
#4 100.0
#10 999
#20 o8 Atterberg Limits
#30 99.7 pL= LL= Pl=
#40 99.0 g g B
#50 88.9 Coefficients
#60 754 Dgg= 0.3064 Dgs= 0.2812 Dgo= 02187
#100 16.0 Dsg= 0.2026 D3g= 0.1732 Dq5= 0.1480
#140 71 D1g= 0.1337 Cy= 164 Cq= 103
#200 6.5 opr
Classification
UsCs= sMm AASHTO=
Remarks
i (no specification provided)
Source of Sample: 17MVS-08PU Depth: 8.0
Sample Number: 5 Date: 12/7/12
Stantec Client: USACE
Project: Lakc Pontchartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana Project No: _ 10-017136 Figure

Tested By: JC
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
3 Coarse Fine Coarse Medium Fine Silt | Clay
0.0 0.0 0.0 0.0 1.0 93.0 6.0
SIEVE PERGENT | SPEG.* PASS? Soil Description
SIZE FINER PERCENT {(X=NO) T SM W/ O
#4 100.0
#10 100.0
#20 o Atterberg Limits
#30 99.8 PL= L= Pl=
#40 99.0 B = -
#50 88.9 Coefficients
#60 754 Dgo= 0.3066 Dgs= 0.2812 Dgo= 0.2185
#100 16.1 Dgp= 0.2023 D3p= 0.1730 D15= 0.1478
#140 6.8 D1o= 0.1339 Cy= 1.63 Ce= 1.02
#200 6.0 e
Classification
USCS= SM AASHTO=
Remarks
i (no specification provided)
Source of Sample: 17MVS-08PU Depth: 13.0
Sample Number: 6 Date: 12/7/12
Stantec Client: TUSACE
Project: Lake Ponichartrain & Vicinity Hurricane Protection Project 17th
Street Canal Reevalution, Jefferson Parish, Louisiana
Saint Rose, Louisiana || project No: _10-017136 Figure

Tested By: JC
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0 800 1600 2400 3200 4000 4800
Normal Stress, psf
3000 Sample No. ' 1 2 3
Water Content, % 42.8 429 432
2500 __ | Dry Density, pcf 79.0 78.0 77.7
.8 | Saturation, % 100.4 98.6 98.6
£ 1 Void Ratio 1.1664 1.1917 1.2018
B 2000 Diameter, in. 1391 1392 1395
& Height, in. 3.005 3.008 3.006
8 Water Content, % 428 429 432
1500 = - T, | & | Pry Density, pef 79.0 78.0 71.7
8 # = 8 | Saturation, % 1004 986 986
= 7 ~=L, | 3| Vold Ratio 1.1664 1.1917 1.2018
& 1000 = = Diameter, in. 1391 1392  1.395
J . Height, in. 3.005 3008 3.006
_If Strain rate, in./min. 1.000  1.000 1.000
5001y Back Pressure, psi 0.00 0.00 0.00
Cell Pressure, psi 6.91 13.69 20.70
0 Fail. Stress, psf 1050 1316 1567
0 5 10 15 20 Strain, % 76 138 101
Axial Strain, % Ult. Stress, psf 992 1316 1453
Strain, % 14.6 13.8 13.6
o, Failure, psf 2045 3287 4547
Type of Test: R
9 1
Unconsolidated Undrained o3 Failure, psf 95 71 298 L
Sample Type: UNDISTURBED Client: USACE
Description: M GR & BR CH4 W/ LYS & ARS
SM Project: Lake Pontchartrain & Vicinity Hurricane Protection Project
LL= 83 PL=17 PI= 66 17th Street Canal Reevalution, Jefferson Parish, Louisiana
Assumed Specific Gravity= 2.74 Source of Sample: 17MVS-08PU Depth: 4.0
Remarks: Sample Number: 3A
Proj. No.: 10-017136 Date Sampled: 12/7/12
TRIAXIAL SHEAR TEST REPORT
Stantec
Figure Saint Rose, Louisiana

Tested By: VF
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a= 0.0deg
tan a= 0.00
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o
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o / / /
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Stress Paths: o indicates peak + indicates end

Client: USACE

Project No.: 10-017136

Depth: 4.0
Figure

Project: Lake Pontcharirain & Vicinity Hurricane Protection Project 17th Street Canal Reevalution, Jefferson Parish, Louisiana
Source of Sample: 17MVS-08PU

Sample Number: 3A

Stantec, Inc.

Tested By: VF
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ELEVATION IN FEET N.A.V.D 88

40

30

20

10

=
o

DISTANCE IN FEET

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS. SEE BORING PLATES.

LAKE PONTCHARTRAIN, LA. AND VICINITY

HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16A,

CASE: Seepage Analysi
STA. 655+00 to 658+00

S

ORLEANS PARISH, LOUISIANA

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
40
| | | | | | | | | | | | | | |
— FLOOD SIDE R16A imvsorogpue PROTECTED SIDE | 30
A-17 B9, 17MVS-06CU, 07CU MKG-15,17,18  \KG-14.16
| ‘ — 20
L Hw= 8.3 Sh i=1.18, — 10
=2 I F0S=0.4
L 1V:3.4H EMBA! ENQFILL =" "--7oo2 Weighted Unit Weight:119 — 0
et S AN D e NRET S "y
EL=-9.4 ft — ‘ e —
- : ! N — -10
: ‘1 °
! 1 1
| e ! 2 — 20
i 1 w
r‘ e -
| T@E%tgh’:;’:’ ***** I o= G e E — 30
= <
| n
- == & —1 .40
”””” @)
— — -50
— BAY SOUND CLAY, EL. -50.0 TO -70.0 — -60
— — 70
— — -80
Name: EMBANKMENT FILL  Model: Saturated Only  K-Sat: 9.8e-006 ft/sec = K-Ratio: 1
Name: BEACH SAND, EL. -6.3/-8.3 TO -50.0  Model: Saturated Only ~ K-Sat: 0.00049 ft/sec = K-Ratio: 1
Name: BAY SOUND CLAY, EL.-50.0 TO -70.0 = Model: Saturated Only  K-Sat: 2.62e-007 ft/sec  K-Ratio: 1
Name: Sheet Pile  Model: Saturated Only ~ K-Sat: 1e-010 ft/sec  K-Ratio: 1
Name: MARSH Model: Saturated Only ~ K-Sat: 1.31e-005 ft/sec  K-Ratio: 1
Name: BLANKET  Model: Saturated Only  K-Sat: 1.64e-005 ft/sec  K-Ratio: 1
Name: SAND  Model: Saturated Only  K-Sat: 0.00049 ft/sec  K-Ratio: 1
Name: SILTY SAND  Model: Saturated Only  K-Sat: 0.00049 ft/sec  K-Ratio: 1



DISTANCE IN FEET

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
40
| | | | | | | | | | | | | | | |

R16B

A-17 B11, 17MVS 05CU MKG-13 17MVS-06PU

ELEVATION IN FEET N.A.V.D 88

20

10

- Hw= 8.3'

EL=-9.4 ft

Weighted Unit Weight: 115 — 0

—{::

=-3.7'

CONSTANT HEAD

BAY SOUND CLAY, EL.-50.0 T

Name: EMBANKMENT FILL  Model: Saturated Only
Name: BEACH SAND, EL. VARIES TO -50.0
Name: BAY SOUND CLAY, EL. -50.0 TO -70.0
Name: SHEET PILE =~ Model: Saturated Only
Name: BLANKET Model: Saturated Only

Name: MARSH  Model: Saturated Only
Name: SAND  Model: Saturated Only

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORING. SEE BORING PLATES.

K-Sat: 9.8e-006 ft/sec  K-Ratio: 1

Model: Saturated Only  K-Sat: 0.00049 ft/sec
Model: Saturated Only  K-Sat: 9.8e-006 ft/sec
K-Sat: 1e-010 ft/sec  K-Ratio: 1

K-Sat: 1.64e-005 ft/sec  K-Ratio: 1

K-Sat: 1.31e-005 ft/sec  K-Ratio: 1

K-Sat: 0.00049 ft/sec

K-Ratio: 1

K-Ratio: 1
K-Ratio: 1

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16B,
CASE: Seepage Analysis

STA. 652+00 TO 655+00

ORLEANS PARISH, LOUISIANA



DISTANCE IN FEET

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
40 40
| | | | | | | | | | | | | | | |
30 — R16C MKG 6-12 , — 30
A7 B13, 17MVS 01CU-04CU 17MVS-09CU  17MVS 03PU-05PU
o 20— | — 20
o0
0O 10— Hw = 8.3' puaz: 123 i= 189 — 10
>. Fos=0.42
<. 0 — Weighted Unit Weight: 112 — 0
E " EL=-0.4 ft 10
UJ e Fﬁi :
TN I
L -20 — 2 — 20
= T
— Ll A S A N NN L T T B EAGH BAND B8 0100 FO AT | oo e e e e [ .
z >t < 30
) 2
l: -40 — o) — -40
O
<
-50 — — -50
LLl
|
(N 60 — BAY SOUND CLAY, EL. -48.0 TO -70.0 —1 .60
70 — — 70
-80 — — -80

Name: EMBANKMENT FILL
Name: MARSH Model: Saturated Only
Name: BEACH SAND, EL.-6.0/-10.0 TO -48.0
Name: BAY SOUND CLAY, EL. -48.0 TO -70.0
Name: SHEET PILE =~ Model: Saturated Only
Name: SAND Model: Saturated Only
Name: BLANKET Model: Saturated Only

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS . SEE BORING PLATES.

Model: Saturated Only

K-Ratio: 1
K-Sat: 0.00049 ft/sec
K-Sat: 9.8e-006 ft/sec
K-Ratio: 1
K-Ratio: 1
K-Ratio: 1

K-Sat: 9.8e-006 ft/sec
K-Sat: 1.31e-005 ft/sec
Model: Saturated Only
Model: Saturated Only
K-Sat: 1e-010 ft/sec
K-Sat: 0.00049 ft/sec
K-Sat: 1.31e-005 ft/sec

K-Ratio: 1

K-Ratio: 1

K-Ratio: 1

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16C
CASE: Seepage Analysis

STA. 646+41 TO 652+00

ORLEANS PARISH, LOUISIANA



ELEVATION IN FEET N.A.V.D 88

40

20

-60

DISTANCE IN FEET

Name:
Name:
Name:
Name:
Name:
Name:
Name:

EMBANKMENT FILL Model: Saturated Only
MARSH Model: Saturated Only  K-Sat: 1.31e-005 ft/sec

BEACH SAND, EL.-9.5/-10.8 TO -48.0
BAY SOUND CLAY, EL. -48.0 TO -70.0
SHEET PILE  Model: Saturated Only

SAND Model: Saturated Only  K-Sat: 0.00049 ft/sec

BLANKET Model: Saturated Only

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS. SEE BORING PLATES.

Model: Saturated Only
Model: Saturated Only
K-Sat: 1e-010 ft/sec

K-Sat: 1.64e-005 ft/sec

K-Sat: 9.8e-006 ft/sec  K-Ratio: 1
K-Ratio: 1

K-Sat: 0.00049 ft/sec
K-Sat: 9.8e-006 ft/sec
K-Ratio: 1

K-Ratio: 1

K-Ratio: 1

K-Ratio: 1
K-Ratio: 1

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
| | | | | | | | | | | | | | | “
FLOOD SIDE PROTECTED SIDE
17MVS-1,2 &
A-17 B15 MKG - 1,2,3,4,5
— — 20
Hw=8.2 i=0.321 -
FoS = 2.55 \,(\ﬁlgblt.eg:f;lzt*\ggﬂé%ét.6)/(1.e+2.8+4.6) =113.4
[ (unit weight calculated at the lowest ditch elevation; 1 0
used to calculate the exit gradient)
EL=-9.4 ft

-
Lo
'oll

— < — -20
L
I
'_
P
<
'_
n

- & — -40
O]

[ BAY SOUND CLAY, EL. -48.0 TO -70.0 —1 60

— — -80

LAKE PONTCHARTRAIN, LA. AND VICINITY

HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16D,

CASE: Seepage Analysis
STA. 641+85 TO 646+41
ORLEANS PARISH, LOUISIANA



ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
40 40
| | | | | | | | | | | | | | | |
FLOOD SIDE R16A
30 — 17MVS-07.08PU & PROTECTED SIDE | 39
A-17 B9, 17MVS-06CU, 07CU MKG-1517,18  \iKG-14.16
20 — — 20
10 — Hw= 8.3’ —10
) Weighted Unit Weight:
(119)°0.4 + (122)*1.2 + (113) *3.7/ (0.4+1.2+3.7)= 1155
0 1V:3.4H g s Lo o e e o
EL=-9.40 e e e e MUAR S == ———
-10 — & — -10
3
11
_20 L L U N ST II I I I i T 9: | _20
,,,,,,,,,,, 't
-30 — '<z_( — 30
'_
(%]
-40 — & — -40
(@]
-50 |— —1 -50
-60 — BAY SOUND,CLAY, EL. -50. — -60
0o —_—_ — -70
-80 — — -80

Name: EMBANKMENT FILL ~ Model: Saturated Only

Name: BEACH SAND, EL. -6.3/-8.3 TO -50.0
Name: BAY SOUND CLAY, EL. -50.0 TO -70.0
Name: Sheet Pile  Model: Saturated Only

Name: MARSH  Model: Saturated Only K-

Model: Saturated Only

K-Sat: 9.8e-006 ft/lsec  K-Ratio: 1

K-Sat: 0.00049 ft/sec K-

Model: Saturated Only  K-Sat: 2.62e-007 ft/sec
K-Sat: 1e-010 ft/sec  K-Ratio: 1

Sat: 1.31e-005 ft/sec

K-Ratio: 1

Name: BLANKET  Model: Saturated Only  K-Sat: 1.64e-005 ft/sec  K-Ratio: 1
Name: SAND  Model: Saturated Only  K-Sat: 0.00049 ft/sec  K-Ratio: 1
Name: SILTY SAND  Model: Saturated Only ~ K-Sat: 0.00049 ft/sec  K-Ratio: 1

GENERAL NOTES
CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS. SEE BORING PLATES.

Ratio: 1
K-Ratio: 1

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16A,
CASE: Seepage Analysis with Sheetpile

STA. 655+00 to 658+00

ORLEANS PARISH, LOUISIANA



ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
40 40
| | | | | | | | | | | | | | | |
R16B
30 — FLOOD SIDE PROTECTED SIDE ~ 139
A-17 B11, 17MVS 05CU MKG-13 17MVS-06PU
20 [— | —1 20
10 — Hw= 8.3’ —{10
0 — — 0
EL=-9.4 ft
-10 — A — -10
o
1
20 — % — 20
I
30 — BEACH SAND,: EL : z — -30
: : : B TS RE R, RN =
)
-40 — ) — -40
O
_50 | RSN AN VIR _ _50
60 BAY SOUND CLAY, EL. -50.01 D — 60
-70 | D A M ] -70
-80 — — -80

Name: EMBANKMENT FILL ~ Model: Saturated Only
Name: BEACH SAND, EL. VARIES TO -50.0
Name: BAY SOUND CLAY, EL. -50.0 TO -70.0
Name: SHEET PILE =~ Model: Saturated Only
Name: BLANKET Model: Saturated Only

Name: MARSH  Model: Saturated Only
Name: SAND  Model: Saturated Only

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS. SEE BORING PLATES.

K-Sat: 9.8e-006 ft/sec  K-Ratio: 1

Model: Saturated Only ~ K-Sat: 0.00049 ft/sec  K-Ratio: 1
Model: Saturated Only  K-Sat: 9.8e-006 ft/sec  K-Ratio: 1
K-Sat: 1e-010 ft/sec  K-Ratio: 1

K-Sat: 1.64e-005 ft/sec  K-Ratio: 1

K-Sat: 1.31e-005 ft/sec  K-Ratio: 1

K-Sat: 0.00049 ft/sec

K-Ratio: 1

LAKE PONTCHARTRAIN, LA. AND VICINITY

HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16B,

CASE: Seepage Analysis with Sheetpile

STA. 652+00 to 655+00
ORLEANS PARISH, LOUISIANA



ELEVATION IN FEET N.A.V.D 88
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DISTANCE IN FEET
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40
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- R16C PROTECTED SIDE |
FLOOD SIDE MKG 6-12, 30
AL7 B13, 17MVS 01CU-04CU 17MVS-09CU  17MVS 03PU-05PU
L — 20
— Hw = 8.3 i=0.134 — 10
. Weighted Unit Weight:
FOS=6.31 (rn2s z2s. a1 o620 =1150
[ (spreadgsheetanayglsesto determi%e FoS) ] O
EL=-9.4 ft
— R — -10
N
1l
- 2 —1 -20
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— & — -40
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— — -50
e N — -60
| i 170
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Name: EMBANKMENT FILL ~ Model: Saturated Only ~ K-Sat: 9.8e-006 ft/sec  K-Ratio: 1
Name: MARSH Model: Saturated Only  K-Sat: 1.31e-005 ft/sec  K-Ratio: 1
Name: BEACH SAND, EL.-6.0/ -10.0 TO -48.0 Model: Saturated Only K-Sat: 0.00049 ft/lsec K-Ratio: 1
Name: BAY SOUND CLAY, EL. -48.0 TO -70.0 Model: Saturated Only K-Sat: 9.8e-006 ft/sec  K-Ratio: 1
Name: SHEET PILE = Model: Saturated Only  K-Sat: 1e-010 ft/sec  K-Ratio: 1
Name: SAND Model: Saturated Only  K-Sat: 0.00049 ft/sec  K-Ratio: 1
Name: BLANKET  Model: Saturated Only  K-Sat: 1.31e-005 ft/sec  K-Ratio: 1

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS. SEE BORING PLATES.

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16C,
CASE: Seepage Analysis with Sheetpile

STA. 646+41 to 652+00

ORLEANS PARISH, LOUISIANA



Seepage Analysis Reach 16A Station
655+00 to 658+00

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Liljegren, James
Revision Number: 464

Last Edited By: Goltz, Amanda MVS
Date: 3/11/2013

Time: 10:26:50 AM

File Name: R16A new CL borings.gsz
Directory: Z:\
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Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Mass(M) Units: Ibs
Mass Flux Units: |bs/sec
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Seepage Analysis

Kind: SEEP/W

Method: Steady-State

Settings
Include Air Flow: No

Control
Apply Runoff: No

Convergence
Convergence Type: Head Vector Norm
Maximum Number of Iterations: 500
Tolerance: 0.001
Maximum Change in K: 0.1
Rate of Change in K: 1.02



Minimum Change in K: 1e-005

Equation Solver: Parallel Direct

Potential Seepage Max # of Reviews: 10
Time

Starting Time: O sec

Duration: O sec

Ending Time: O sec

Materials

EMBANKMENT FILL

Model: Saturated Only

Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BEACH SAND, EL. -6.3/-8.3 TO -50.0
Model: Saturated Only
Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: O ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BAY SOUND CLAY, EL. -50.0 TO -70.0
Model: Saturated Only
Hydraulic
K-Sat: 2.62e-007 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Sheet Pile

Model: Saturated Only

Hydraulic
K-Sat: 1e-010 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °



MARSH

Model: Saturated Only

Hydraulic
K-Sat: 1.31e-005 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BLANKET

Model: Saturated Only

Hydraulic
K-Sat: 1.64e-005 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SAND

Model: Saturated Only

Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SILTY SAND

Model: Saturated Only

Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Boundary Conditions

Drainage
Review: true
Type: Total Flux (Q) 0

Curb
Type: Head (H) -3.2



Max Operating Level (8.3 ft)

Type: Head (H) 8.3

Regions
Material Points Area (ft?)
Region 1 Sheet Pile 2,6,7,29,8,14 2.6250625
BAY SOUND
Region 2 | CLAY, EL. -50.0 27,28,15,10,9 5296
TO -70.0
Region 3 BLANKET 38,35,41,23,5,22,30,42,31,32,26,49,47,43 245.10608
Region 4 MARSH 52,34,44,46,25,40,48,45,51 391.22
Region 5 SILTY SAND 52,33,38,43,34 141.46146
Region 6 SAND 34,43,47,49,25,46,44 109.8675
Region 7 EMBANKMENT | 36,19,18,17,16,20,24,1,13,21,12,2,14,8,29,3,4,35,3 £03 33579
FILL 8,33,52
BEACH SAND,
Region 8 | EL.-6.3/-8.3TO 9,11,37,50,36,52,51,45,48,40,27 11089.463
-50.0
Lines
Start Point | End Point | Left Side Material Hydraulic Boundary
Line 1 2 6
Line 2 6 7
Line 3 8 14 Sheet Pile
Line 4 14 2
Line 5 27 28 Curb
Line 6 28 15
Line 7 15 10
Line 8 10 9 Max Operating Level (8.3 ft)
Line9 7 29
Line 10 29 8
Line 11 38 35
Line 12 14 39 Sheet Pile
Line 13 46 25
Line 14 44 46




Line 15 43 47

Line 16 47 49

Line 17 38 43

Line 18 35 41 Drainage

Line 19 41 23 Drainage

Line 20 23 5 Drainage

Line 21 5 22 Drainage

Line 22 22 30 Drainage

Line 23 30 42 Drainage

Line 24 42 31 Drainage

Line 25 31 32 Drainage

Line 26 32 26 Drainage

Line 27 26 49 Curb

Line 28 52 34

Line 29 34 44

Line 30 25 40 Curb

Line 31 40 48

Line 32 48 45

Line 33 45 51

Line 34 51 52

Line 35 27 9

Line 36 52 33

Line 37 33 38

Line 38 43 34

Line 39 49 25

Line 40 36 19 Max Operating Level (8.3 ft)
Line 41 19 18 Max Operating Level (8.3 ft)
Line 42 18 17 Max Operating Level (8.3 ft)
Line 43 17 16 Max Operating Level (8.3 ft)
Line 44 16 20 Max Operating Level (8.3 ft)
Line 45 20 24 Max Operating Level (8.3 ft)
Line 46 24 1 Max Operating Level (8.3 ft)
Line 47 1 13 Max Operating Level (8.3 ft)
Line 48 13 21

Line 49 21 12

Line 50 12 2




Line 51 29
Line 52 3 4 Drainage
Line 53 35 4 Drainage
Line 54 36 52
Line 55 9 11 Max Operating Level (8.3 ft)
Line 56 11 37 Max Operating Level (8.3 ft)
Line 57 37 50 Max Operating Level (8.3 ft)
Line 58 50 36 Max Operating Level (8.3 ft)
Line 59 40 27 Curb
Points
X (ft) Y (ft)
Point 1 192.2 8.4
Point 2 200 10.2
Point 3 206.8 10.216
Point 4 219 6.558
Point 5 247 -2.455
Point 6 200 134
Point 7 200.5 134
Point 8 201 9.9
Point 9 45.2 -50
Point 10 45.2 -70
Point 11 45.2 -9.4
Point 12 199 10.2
Point 13 195.2 9.4
Point 14 200 9.9
Point 15 177.4 -70
Point 16 177.43556 4
Point 17 167.4 0.6
Point 18 160 -1.5
Point 19 152.5 -4.5
Point 20 189.18 7.5
Point 21 198.05 10
Point 22 249 -2.521
Point 23 241 -0.259




Point 24 190.85778 8
Point 25 310 -5.93
Point 26 310 -1.203
Point 27 310 -50
Point 28 310 -70
Point 29 200.96775 10.126
Point 30 253 -2.518
Point 31 260 -1.683
Point 32 270 -1.203
Point 33 200 -0.8
Point 34 200 -4.3
Point 35 236.1 1
Point 36 145.73143 -6.8
Point 37 130 -9.33585
Point 38 206.14634 -0.8
Point 39 200 -1.5
Point 40 310 -8.39
Point 41 239 0.255
Point 42 258.5 -1.86
Point 43 239 -1.845
Point 44 239 -3.145
Point 45 239 -7.445
Point 46 258.5 -5.59
Point 47 258.5 -4.56
Point 48 258.5 -8.39
Point 49 310 -4.56
Point 50 140 -7.74001
Point 51 200 -6.9
Point 52 160 -6.5




Seepage Analysis Reach 16B Station
652+00 TO 655+00

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.
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Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Mass(M) Units: Ibs
Mass Flux Units: Ibs/sec
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Seepage Analysis

Kind: SEEP/W

Method: Steady-State

Settings
Include Air Flow: No

Control
Apply Runoff: No

Convergence
Convergence Type: Head Vector Norm
Maximum Number of Iterations: 500
Tolerance: 0.001
Maximum Change in K: 0.1
Rate of Change in K: 1.02



Minimum Change in K: 1e-005

Equation Solver: Parallel Direct

Potential Seepage Max # of Reviews: 10
Time

Starting Time: O sec

Duration: O sec

Ending Time: O sec

Materials

EMBANKMENT FILL

Model: Saturated Only

Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BEACH SAND, EL. VARIES TO -50.0
Model: Saturated Only
Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: O ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BAY SOUND CLAY, EL. -50.0 TO -70.0
Model: Saturated Only
Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SHEET PILE

Model: Saturated Only

Hydraulic
K-Sat: 1e-010 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °



BLANKET
Model: Saturated Only
Hydraulic
K-Sat: 1.64e-005 ft/sec

Volumetric Water Content: 0 ft3/ft3

Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

MARSH
Model: Saturated Only
Hydraulic
K-Sat: 1.31e-005 ft/sec

Volumetric Water Content: 0 ft3/ft>

Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SAND
Model: Saturated Only
Hydraulic
K-Sat: 0.00049 ft/sec

Volumetric Water Content: 0 ft3/ft3

Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Boundary Conditions

Drainage
Review: true
Type: Total Flux (Q) 0

Curb
Type: Head (H) -3.7

Max Operating Level (8.3 ft)
Type: Head (H) 8.3

Regions
Material Points Area (ft?)
Region 1 SHEET PILE 1,5,6,7 2.376
Region 2 BAY SOUND 11,9,8,10 5296




CLAY, EL.-50.0
TO -70.0
Region 3 BLANKET 27,4,37,21,38,23,24,30,25,26,22,20,32,31 355.37951
Region 4 EMBANKMENT | 23,3,2,7,1,13,14,18,15,16,36,17,35,39,27,4,37,2 246 1938
FILL 1,38
Region 5 SAND 35,34,31,27,39 284.9
Region 6 MARSH 35,34,31,32,33,28 336.1
Region 7 BEACH SAND, EL. 10,12,19,17,35,28,33,32,20,8 11261.645
VARIES TO -50.0
Lines
Start End . Right Side Left Side
Point Point Hydraulic Boundary Material Material
Line 1 1 5
Line 2 5 6
Line 3 6 7 Drainage
Line 4 9 8 Curb
line 0 T Max Operating Level
(8.3 ft)
Line 6 9 11
Line 7 4 23
Line 8 1 7 SHEET PILE SHEET PILE
Line9 1 29 SHEET PILE
Line 10 10
Line 11 27 4
Line 12 23 24 Drainage
Line 13 24 30 Drainage
Line 14 30 25 Drainage
Line 15 25 26 Drainage
Line 16 26 22 Drainage
Line 17 22 20 Curb
Line 18 20 32
Line 19 31 27
Line 20 31 32
Line 21 28 33
Line 22 32 33




Line 23 4 37
Line 24 37 21
Line 25 21 38
Line 26 38 23
Line 27 23 3 Drainage
Line 28 3 2 Drainage
Line 29 2 7
Line 30 1 13
. Max Operating Level
Line 31 13 14
(8.3 ft)
. Max Operating Level
Line 32 14 18
(8.3 ft)
. Max Operating Level
Line 33 18 15
(8.3 ft)
. Max Operating Level
Line 34 15 16
(8.3 ft)
. Max Operating Level
Line 35 16 36
(8.3 ft)
. Max Operating Level
Line 36 36 17
(8.3 ft)
Line 37 17 35
Line 38 35 39
Line 39 39 27
Line 40 35 34
Line 41 34 31
Line 42 28 35
. Max Operating Level
Line 43 10 12
(8.3 ft)
. Max Operating Level
Line 44 12 19
(8.3 ft)
. Max Operating Level
Line 45 19 17
(8.3 ft)
Line 46 8 20 Curb
Points
X (ft) Y (ft)




Point 1 200 10.2
Point 2 207 10.296
Point 3 220.5 5.682
Point 4 237 0.581
Point 5 200 134
Point 6 200.5 134
Point 7 201 10.296
Point 8 310 -50
Point 9 310 -70
Point 10 45.2 -50
Point 11 45.2 -70
Point 12 45.2 9.4
Point 13 199 10.2
Point 14 195.2 9.4
Point 15 177.43556 4
Point 16 167.4 0.6
Point 17 152.5 -4
Point 18 189.18 7.5
Point 19 124 -8
Point 20 310 -6.5
Point 21 244 -0.255
Point 22 310 -1.683
Point 23 250 -0.976
Point 24 256 -2.92
Point 25 264 -2.048
Point 26 270 -1.683
Point 27 200 2.9
Point 28 200 9.1
Point 29 200 -1.5
Point 30 260 -2.5
Point 31 237 -1.919
Point 32 260 -6.5
Point 33 237 -7.219
Point 34 200 -4.5
Point 35 160 -5.9
Point 36 159.5 -1.7




Point 37 237.4 0.53323
Point 38 2445 -0.31508
Point 39 199.3 2.746
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Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Mass(M) Units: Ibs
Mass Flux Units: lbs/sec
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Seepage Analysis

Kind: SEEP/W

Method: Steady-State

Settings
Include Air Flow: No

Control
Apply Runoff: No

Convergence
Convergence Type: Head Vector Norm
Maximum Number of Iterations: 500
Tolerance: 0.001
Maximum Change in K: 0.1
Rate of Change in K: 1.02



Minimum Change in K: 1e-005

Equation Solver: Parallel Direct

Potential Seepage Max # of Reviews: 10
Time

Starting Time: O sec

Duration: O sec

Ending Time: O sec

Materials

EMBANKMENT FILL

Model: Saturated Only

Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

MARSH

Model: Saturated Only

Hydraulic
K-Sat: 1.31e-005 ft/sec
Volumetric Water Content: O ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BEACH SAND, EL.-6.0/ -10.0 TO -48.0
Model: Saturated Only
Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BAY SOUND CLAY, EL.-48.0TO -70.0
Model: Saturated Only
Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: O ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °



SHEET PILE

Model: Saturated Only

Hydraulic
K-Sat: 1e-010 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SAND

Model: Saturated Only

Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BLANKET

Model: Saturated Only

Hydraulic
K-Sat: 1.31e-005 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Boundary Conditions

Drainage
Review: true
Type: Total Flux (Q) 0

Curb
Type: Head (H) -2.7

Safe Operating Level (8.3 ft)
Type: Head (H) 8.3

Flux Sections

Flux Section 1
Coordinates
Coordinate: (252, -28) ft
Coordinate: (252, 0) ft



Regions

Material Points Area (ft?)
Region 1 SHEET PILE 5,10,11,12 2.4
. BEACH SAND, EL.-
Region 2 20,37,46,27,13,41,15,1,25,2,40,39 10408.286
6.0/ -10.0 TO -48.0
. BAY SOUND CLAY,
Region 3 13,14,42,41 5825.6
EL.-48.0TO -70.0
. EMBANKMENT
Region 4 - 21,29,7,6,12,5,16,17,4,26,3,22,23,24,40,39,9 462.37572
Region 5 BLANKET 9,21,34,30,31,28,43,32,33,8,19,44,35 220.125
Region 6 SAND 39,9,35,44,19,38,49,45,36,47 415.57006
Region 7 MARSH 39,47,36,45,49,38,27,46,37,20 439.29994
Lines
Start End . Right Side Left Side
] . Hydraulic Boundary . .
Point Point Material Material
Line 1 5 10
Line 2 10 11
Line 3 11 12 Drainage
Line 4 5 12 SHEET PILE
Line 5 39 9
Line 6 27 13 Curb
. Safe Operating Level
Line 7 41 15
(8.3 ft)
. Safe Operating Level
Line 8 1 25
(8.3 ft)
. Safe Operating Level
Line 9 25 2
(8.3 ft)
. Safe Operating Level
Line 10 2 40
(8.3 ft)
Line 11 40 39
Line 12 13 14 Curb
Line 13 14 42
. Safe Operating Level
Line 14 42 41
(8.3 ft)
Line 15 41 13




Safe Operating Level

Line 16 1 15
(8.3 ft)
Line 17 21 9
Line 18 21 29 Drainage
Line 19 29 Drainage
Line 20 7 6 Drainage
. Safe Operating Level
Line 21 5 16
(8.3 ft)
. Safe Operating Level
Line 22 17 4
(8.3 ft)
. Safe Operating Level
Line 23 4 26
(8.3 ft)
. Safe Operating Level
Line 24 26 3
(8.3 ft)
. Safe Operating Level
Line 25 3 22
(8.3 ft)
. Safe Operating Level
Line 26 22 23
(8.3 ft)
. Safe Operating Level
Line 27 23 24
(8.3 ft)
. Safe Operating Level
Line 28 24 40
(8.3 ft)
. Safe Operating Level
Line 29 17 16
(8.3 ft)
Line 30 12 6 Drainage
Line 31 21 34 Drainage
Line 32 34 30 Drainage
Line 33 30 31 Drainage
Line 34 31 28 Drainage
Line 35 32 33 Drainage
Line 36 33 8 Drainage
Line 37 8 19 Curb
Line 38 28 43 Drainage
Line 39 43 32 Drainage
Line 40 46 37
Line 41 36 45
Line 42 35 44




Line 43 9 35

Line 44 37 20

Line 45 27 46

Line 46 44 19

Line 47 39 47

Line 48 19 38

Line 49 9 48 SHEET PILE

Line 50 5 9 SHEET PILE

Line 51 45 49

Line 52 49 38

Line 53 38 27 Curb

Line 54 47 36

Line 55 20 39

Points
X (ft) Y (ft)

Point 1 127.2 9.4
Point 2 140.2 -8.1
Point 3 177.1 3.9
Point 4 192.2 8.4
Point 5 200 10.2
Point 6 206.5 9.9
Point 7 221 5.39
Point 8 310 -2.659
Point 9 200 2.6
Point 10 200 134
Point 11 200.5 134
Point 12 201 10.2
Point 13 310 -48
Point 14 310 -70
Point 15 45.2 -9.4
Point 16 199 10.2
Point 17 195.2 9.4
Point 18 310 -11
Point 19 310 -5.359




Point 20 200 -7.3
Point 21 235 0.192
Point 22 167.4 0.6
Point 23 160 -1.5
Point 24 152.5 -4.6
Point 25 131.2 -9
Point 26 189.18 7.5
Point 27 310 -10.029
Point 28 254 -3.1
Point 29 224.78 4
Point 30 248 -2.169
Point 31 252 -3.378
Point 32 260 -2.595
Point 33 267 -2.659
Point 34 240 -0.72
Point 35 240 -2.52
Point 36 240 -3.82
Point 37 240 -8.52
Point 38 310 -7.029
Point 39 160 -6.5
Point 40 145.8 -6.5
Point 41 45.2 -48
Point 42 45.2 -70
Point 43 258 -2.76
Point 44 258 -5.46
Point 45 258 -7.13
Point 46 258 -10.13
Point 47 200 -4.3
Point 48 200 -1.5
Point 49 259 -7.12806




Seepage Analysis Reach 16D Station
641+85 to 646+41

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Liljegren, James
Revision Number: 426

Last Edited By: Goltz, Amanda MVS
Date: 3/11/2013

Time: 9:29:05 AM

File Name: R16D.gsz

Directory: Z:\

Last Solved Date: 3/11/2013

Last Solved Time: 9:29:21 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Mass(M) Units: Ibs
Mass Flux Units: lbs/sec
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Seepage Analysis

Kind: SEEP/W

Method: Steady-State

Settings
Include Air Flow: No

Control
Apply Runoff: No

Convergence
Convergence Type: Head Vector Norm
Maximum Number of Iterations: 500
Tolerance: 0.001
Maximum Change in K: 0.1
Rate of Change in K: 1.02



Minimum Change in K: 1e-005

Equation Solver: Parallel Direct

Potential Seepage Max # of Reviews: 10
Time

Starting Time: O sec

Duration: O sec

Ending Time: O sec

Materials

EMBANKMENT FILL

Model: Saturated Only

Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

MARSH

Model: Saturated Only

Hydraulic
K-Sat: 1.31e-005 ft/sec
Volumetric Water Content: O ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BEACH SAND, EL.-9.5/-10.8 TO -48.0
Model: Saturated Only
Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BAY SOUND CLAY, EL.-48.0TO -70.0
Model: Saturated Only
Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: O ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °



SHEET PILE
Model: Saturated Only
Hydraulic
K-Sat: 1e-010 ft/sec

Volumetric Water Content: 0 ft3/ft3

Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SAND
Model: Saturated Only
Hydraulic
K-Sat: 0.00049 ft/sec

Volumetric Water Content: 0 ft3/ft>

Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BLANKET
Model: Saturated Only
Hydraulic
K-Sat: 1.64e-005 ft/sec

Volumetric Water Content: 0 ft3/ft3

Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Boundary Conditions

Drainage
Review: true
Type: Total Flux (Q) 0

Curb
Type: Head (H) -5.1

Safe Operating Level (8.2 ft)
Type: Head (H) 8.2

Regions
Material Points Area (ft?)
Region 1 SHEET PILE 2,8,9,10,18 2.625
Region 2 BAY SOUND 13,34,11,12 5825.6




CLAY, EL. -48.0
TO -70.0
Region 3 EMBANKMENT | 5,22,32,31,4,3,10,18,2,16,27,37,23,24,25,33,30, 6159935
FILL 36
BEACH SAND, EL.-
Region 4 9.5/-10.8 TO - 19,44,38,11,12,14,15,1,26,35,21 10073.27
48.0
Region 5 MARSH 1,25,33,20,28,45,43,29,38,44,19,21,35,26 823.93009
Region 6 BLANKET 36,40,41,42,6,39,5 87.252
Region 7 SAND 33,30,36,40,41,42,29,43,45,28,20 364.99996
Lines
Start Point | End Point | Left Side Material Hydraulic Boundary
Line 1 2 8
Line 2 8 9
Line 3 9 10
Line 4 10 18 SHEET PILE
Line 5 18 2
Line 6 21 19
Line 7 25 33
Line 8 33 30
Line 9 30 7 SHEET PILE
Line 10 18 30 SHEET PILE
Line 11 13 34
Line 12 34 11 Curb
Line 13 12 13 Safe Operating Level (8.2 ft)
Line 14 11 12
Line 15 26 35
Line 16 35 21
Line 17 36 30
Line 18 5 36
Line 19 5 22 Drainage
Line 20 22 32 Drainage
Line 21 32 31
Line 22 31 4 Drainage
Line 23 4 Drainage




Line 24 3 10 Drainage
Line 25 2 16 Safe Operating Level (8.2 ft)
Line 26 16 27 Safe Operating Level (8.2 ft)
Line 27 27 37 Safe Operating Level (8.2 ft)
Line 28 37 23 Safe Operating Level (8.2 ft)
Line 29 23 24 Safe Operating Level (8.2 ft)
Line 30 24 25 Safe Operating Level (8.2 ft)
Line 31 38 11 Curb
Line 32 12 14 Safe Operating Level (8.2 ft)
Line 33 14 15 Safe Operating Level (8.2 ft)
Line 34 15 1 Safe Operating Level (8.2 ft)
Line 35 1 26 Safe Operating Level (8.2 ft)
Line 36 1 25 Safe Operating Level (8.2 ft)
Line 37 33 20
Line 38 20 28
Line 39 29 38 Curb
Line 40 36 40
Line 41 40 41
Line 42 41 42
Line 43 42 6 Curb
Line 44 6 39 Drainage
Line 45 39 5 Drainage
Line 46 42 29 Curb
Line 47 43 29
Line 48 38 44
Line 49 44 19
Line 50 28 45
Line 51 45 43
Points

X (ft) Y (ft)
Point 1 127.2 -9.4
Point 2 200 10.2
Point 3 206.8 9.9
Point 4 214 7.6




Point 5 244 -3.1
Point 6 310 -3.1
Point 7 200 -1.5
Point 8 200 134
Point 9 200.5 134
Point 10 201 9.9
Point 11 310 -48
Point 12 45.2 -48
Point 13 45.2 -70
Point 14 45.2 -9.4
Point 15 81.7 -9.4
Point 16 199 10.2
Point 17 195.2 9.4
Point 18 200 9.9
Point 19 244 -10.8
Point 20 200 -4.6
Point 21 200 -10.1
Point 22 228 1.878
Point 23 167.4 0.6
Point 24 160 -1.5
Point 25 152.5 -4.6
Point 26 131.2 -9
Point 27 198.05 10
Point 28 244 -6.2
Point 29 310 -6.2
Point 30 200 -0.1
Point 31 222.8 4
Point 32 223.1 3.87758
Point 33 160 -4.6
Point 34 310 -70
Point 35 160 -9.45727
Point 36 232 -3.08182
Point 37 195.3 9.3
Point 38 310 -10.8
Point 39 255 -2.856
Point 40 244 -4.2




Point 41 255 -4.2
Point 42 310 -4.2
Point 43 255 -6.2
Point 44 255 -10.8
Point 45 2443 -6.2
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Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Mass(M) Units: Ibs
Mass Flux Units: Ibs/sec
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Seepage Analysis

Kind: SEEP/W

Method: Steady-State

Settings
Include Air Flow: No

Control
Apply Runoff: No

Convergence
Convergence Type: Head Vector Norm
Maximum Number of Iterations: 500
Tolerance: 0.001
Maximum Change in K: 0.1
Rate of Change in K: 1.02



Minimum Change in K: 1e-005

Equation Solver: Parallel Direct

Potential Seepage Max # of Reviews: 10
Time

Starting Time: O sec

Duration: O sec

Ending Time: O sec

Materials

EMBANKMENT FILL

Model: Saturated Only

Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BEACH SAND, EL. -6.3/-8.3 TO -50.0
Model: Saturated Only
Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: O ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BAY SOUND CLAY, EL. -50.0 TO -70.0
Model: Saturated Only
Hydraulic
K-Sat: 2.62e-007 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Sheet Pile

Model: Saturated Only

Hydraulic
K-Sat: 1e-010 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °



MARSH

Model: Saturated Only

Hydraulic
K-Sat: 1.31e-005 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BLANKET

Model: Saturated Only

Hydraulic
K-Sat: 1.64e-005 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SAND

Model: Saturated Only

Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SILTY SAND

Model: Saturated Only

Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Boundary Conditions

Drainage
Review: true
Type: Total Flux (Q) 0

Curb
Type: Head (H) -3.2



Max Operating Level (8.3 ft)
Type: Head (H) 8.3

Regions
Material Points Area (ft?)
Region 1 Sheet Pile 2,6,7,29,8,14 2.6250625
BAY SOUND
Region 2 | CLAY, EL. -50.0 27,28,15,10,9 5296
TO -70.0
Region 3 BLANKET 38,35,41,23,5,22,30,42,31,32,26,49,47,43 245.10608
Region 4 MARSH 52,34,44,46,25,40,48,45,51 391.22
Region 5 SILTY SAND 52,33,38,43,34 141.46146
Region 6 SAND 34,43,47,49,25,46,44 109.8675
Region 7 EMBANKMENT | 36,19,18,17,16,20,24,1,13,21,12,2,14,8,29,53,3,4,35 03 33578
FILL ,38,33,52
BEACH SAND,
Region 8 | EL.-6.3/-8.3TO 9,11,37,50,36,52,51,45,48,40,27 11089.463
-50.0
Lines
Start Point | End Point | Left Side Material Hydraulic Boundary
Line 1 2 6
Line 2 6 7
Line 3 8 14 Sheet Pile
Line 4 14 2
Line 5 27 28 Curb
Line 6 28 15
Line 7 15 10
Line 8 10 9 Max Operating Level (8.3 ft)
Line9 7 29
Line 10 29 8
Line 11 38 35
Line 12 14 39 Sheet Pile
Line 13 46 25
Line 14 44 46




Line 15 43 47

Line 16 47 49

Line 17 38 43

Line 18 35 41 Drainage

Line 19 41 23 Drainage

Line 20 23 5 Drainage

Line 21 5 22 Drainage

Line 22 22 30 Drainage

Line 23 30 42 Drainage

Line 24 42 31 Drainage

Line 25 31 32 Drainage

Line 26 32 26 Drainage

Line 27 26 49 Curb

Line 28 52 34

Line 29 34 44

Line 30 25 40 Curb

Line 31 40 48

Line 32 48 45

Line 33 45 51

Line 34 51 52

Line 35 27 9

Line 36 52 33

Line 37 33 38

Line 38 43 34

Line 39 49 25

Line 40 36 19 Max Operating Level (8.3 ft)
Line 41 19 18 Max Operating Level (8.3 ft)
Line 42 18 17 Max Operating Level (8.3 ft)
Line 43 17 16 Max Operating Level (8.3 ft)
Line 44 16 20 Max Operating Level (8.3 ft)
Line 45 20 24 Max Operating Level (8.3 ft)
Line 46 24 1 Max Operating Level (8.3 ft)
Line 47 1 13 Max Operating Level (8.3 ft)
Line 48 13 21

Line 49 21 12

Line 50 12 2




Line 51 3 Drainage
Line 52 35 Drainage
Line 53 36 52
Line 54 9 11 Max Operating Level (8.3 ft)
Line 55 11 37 Max Operating Level (8.3 ft)
Line 56 37 50 Max Operating Level (8.3 ft)
Line 57 50 36 Max Operating Level (8.3 ft)
Line 58 40 27 Curb
Line 59 29 53
Line 60 53 3
Line 61 53 54 Sheet Pile
Points
X (ft) Y (ft)
Point 1 192.2 8.4
Point 2 200 10.2
Point 3 206.8 10.216
Point 4 219 6.558
Point 5 247 -2.455
Point 6 200 134
Point 7 200.5 134
Point 8 201 9.9
Point 9 45.2 -50
Point 10 45.2 -70
Point 11 45.2 9.4
Point 12 199 10.2
Point 13 195.2 9.4
Point 14 200 9.9
Point 15 177.4 -70
Point 16 177.43556 4
Point 17 167.4 0.6
Point 18 160 -1.5
Point 19 152.5 -4.5
Point 20 189.18 7.5
Point 21 198.05 10




Point 22 249 -2.521
Point 23 241 -0.259
Point 24 190.85778 8
Point 25 310 -5.93
Point 26 310 -1.203
Point 27 310 -50
Point 28 310 -70
Point 29 200.96775 10.126
Point 30 253 -2.518
Point 31 260 -1.683
Point 32 270 -1.203
Point 33 200 -0.8
Point 34 200 -4.3
Point 35 236.1 1
Point 36 145.73143 -6.8
Point 37 130 -9.33585
Point 38 206.14634 -0.8
Point 39 200 -1.5
Point 40 310 -8.39
Point 41 239 0.255
Point 42 258.5 -1.86
Point 43 239 -1.845
Point 44 239 -3.145
Point 45 239 -7.445
Point 46 258.5 -5.59
Point 47 258.5 -4.56
Point 48 258.5 -8.39
Point 49 310 -4.56
Point 50 140 -7.74001
Point 51 200 -6.9
Point 52 160 -6.5
Point 53 205 10.18822
Point 54 205 -55
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Revision Number: 452

Last Edited By: Goltz, Amanda MVS
Date: 3/11/2013

Time: 10:53:19 AM

File Name: R16Bgsz.gsz

Directory: Z:\

Last Solved Date: 3/11/2013

Last Solved Time: 10:53:32 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Mass(M) Units: Ibs
Mass Flux Units: Ibs/sec
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Seepage Analysis

Kind: SEEP/W

Method: Steady-State

Settings
Include Air Flow: No

Control
Apply Runoff: No

Convergence
Convergence Type: Head Vector Norm
Maximum Number of Iterations: 500
Tolerance: 0.001
Maximum Change in K: 0.1
Rate of Change in K: 1.02



Minimum Change in K: 1e-005

Equation Solver: Parallel Direct

Potential Seepage Max # of Reviews: 10
Time

Starting Time: O sec

Duration: O sec

Ending Time: O sec

Materials

EMBANKMENT FILL

Model: Saturated Only

Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BEACH SAND, EL. VARIES TO -50.0
Model: Saturated Only
Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: O ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BAY SOUND CLAY, EL. -50.0 TO -70.0
Model: Saturated Only
Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SHEET PILE

Model: Saturated Only

Hydraulic
K-Sat: 1e-010 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °



BLANKET

Model: Saturated Only

Hydraulic
K-Sat: 1.64e-005 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

MARSH

Model: Saturated Only

Hydraulic
K-Sat: 1.31e-005 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SAND

Model: Saturated Only

Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Boundary Conditions

Drainage
Review: true
Type: Total Flux (Q) 0

Curb
Type: Head (H) -3.7

Max Operating Level (8.3 ft)
Type: Head (H) 8.3

Regions
Material Points Area (ft?)
Region 1 SHEET PILE 1,5,6,7 2.376
Region 2 BAY SOUND 11,9,8,10 5296




CLAY, EL.-50.0
TO-70.0
Region 3 BLANKET 27,4,37,21,38,23,24,30,25,26,22,20,32,31 355.37951
Region4 EMBANKMENT | 23,3,2,40,7,1,13,14,18,15,16,36,17,35,39,27,4,37, 246 1938
FILL 21,38
Region 5 SAND 35,34,31,27,39 284.9
Region 6 MARSH 35,34,31,32,33,28 336.1
Region 7 BEACH SAND, EL. 10,12,19,17,35,28,33,32,20,8 11261.645
VARIES TO -50.0
Lines
Start End . Right Side Left Side
Point Point Hydraulic Boundary Material Material
Line 1 1 5
Line 2 5 6
Line 3 6 7 Drainage
Line 4 9 8 Curb
line 0 T Max Operating Level
(8.3 ft)
Line 6 9 11
Line 7 4 23
Line 8 1 7 SHEET PILE SHEET PILE
Line9 1 29 SHEET PILE
Line 10 10
Line 11 27 4
Line 12 23 24 Drainage
Line 13 24 30 Drainage
Line 14 30 25 Drainage
Line 15 25 26 Drainage
Line 16 26 22 Drainage
Line 17 22 20 Curb
Line 18 20 32
Line 19 31 27
Line 20 31 32
Line 21 28 33
Line 22 32 33




Line 23 4 37
Line 24 37 21
Line 25 21 38
Line 26 38 23
Line 27 23 3 Drainage
Line 28 3 2 Drainage
Line 29 1 13
. Max Operating Level
Line 30 13 14
(8.3 ft)
. Max Operating Level
Line 31 14 18
(8.3 ft)
. Max Operating Level
Line 32 18 15
(8.3 ft)
. Max Operating Level
Line 33 15 16
(8.3 ft)
. Max Operating Level
Line 34 16 36
(8.3 ft)
. Max Operating Level
Line 35 36 17
(8.3 ft)
Line 36 17 35
Line 37 35 39
Line 38 39 27
Line 39 35 34
Line 40 34 31
Line 41 28 35
. Max Operating Level
Line 42 10 12
(8.3 ft)
. Max Operating Level
Line 43 12 19
(8.3 ft)
. Max Operating Level
Line 44 19 17
(8.3 ft)
Line 45 8 20 Curb
Line 46 2 40
Line 47 40 7
Line 48 40 41 SHEET PILE




Points

X (ft) Y (ft)
Point 1 200 10.2
Point 2 207 10.296
Point 3 220.5 5.682
Point 4 237 0.581
Point 5 200 134
Point 6 200.5 134
Point 7 201 10.296
Point 8 310 -50
Point 9 310 -70
Point 10 45.2 -50
Point 11 45.2 -70
Point 12 45.2 9.4
Point 13 199 10.2
Point 14 195.2 9.4
Point 15 177.43556 4
Point 16 167.4 0.6
Point 17 152.5 -4
Point 18 189.18 7.5
Point 19 124 -8
Point 20 310 -6.5
Point 21 244 -0.255
Point 22 310 -1.683
Point 23 250 -0.976
Point 24 256 -2.92
Point 25 264 -2.048
Point 26 270 -1.683
Point 27 200 2.9
Point 28 200 9.1
Point 29 200 -1.5
Point 30 260 -2.5
Point 31 237 -1.919
Point 32 260 -6.5
Point 33 237 -7.219




Point 34 200 -4.5
Point 35 160 -5.9
Point 36 159.5 -1.7
Point 37 237.4 0.53323
Point 38 244.5 -0.31508
Point 39 199.3 2.746
Point 40 205 10.296
Point 41 205 -55




Seepage Analysis with Sheetpile
Reach 16C Station 646+41 to 652+00

Report generated using GeoStudio 2007, version 7.17. Copyright © 1991-2010 GEO-SLOPE International Ltd.

File Information

Created By: Liljegren, James
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Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: |bf
Pressure(p) Units: psf
Mass(M) Units: Ibs
Mass Flux Units: |bs/sec
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

Seepage Analysis water level at 8.2
Kind: SEEP/W
Method: Steady-State
Settings
Include Air Flow: No
Control
Apply Runoff: No
Convergence
Convergence Type: Head Vector Norm
Maximum Number of Iterations: 500
Tolerance: 0.001
Maximum Change in K: 0.1
Rate of Change in K: 1.02



Minimum Change in K: 1e-005

Equation Solver: Parallel Direct

Potential Seepage Max # of Reviews: 10
Time

Starting Time: O sec

Duration: O sec

Ending Time: O sec

Materials

EMBANKMENT FILL

Model: Saturated Only

Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

MARSH

Model: Saturated Only

Hydraulic
K-Sat: 1.31e-005 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BEACH SAND, EL.-6.0/ -10.0 TO -48.0
Model: Saturated Only
Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BAY SOUND CLAY, EL.-48.0TO -70.0
Model: Saturated Only
Hydraulic
K-Sat: 9.8e-006 ft/sec
Volumetric Water Content: O ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °



SHEET PILE

Model: Saturated Only

Hydraulic
K-Sat: 1e-010 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

SAND

Model: Saturated Only

Hydraulic
K-Sat: 0.00049 ft/sec
Volumetric Water Content: 0 ft3/ft>
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

BLANKET

Model: Saturated Only

Hydraulic
K-Sat: 1.31e-005 ft/sec
Volumetric Water Content: 0 ft3/ft3
Mv: 0 /psf
K-Ratio: 1
K-Direction: 0 °

Boundary Conditions

Drainage
Review: true
Type: Total Flux (Q) 0

Curb
Type: Head (H) -2.7

Safe Operating Level (8.3 ft)
Type: Head (H) 8.3

Flux Sections

Flux Section 1
Coordinates
Coordinate: (252, -28) ft
Coordinate: (252, 0) ft



Regions

Material Points Area (ft?)
Region 1 SHEET PILE 5,10,11,12 2.4
BEACH SAND, EL.-
Region 2 6.0/-10.0TO - 20,37,46,27,13,41,15,1,25,2,40,39 10408.286
48.0
_ BAY SOUND CLAY,
Region 3 13,14,42,41 5825.6
EL.-48.0 TO -70.0
_ EMBANKMENT | 21,29,7,6,50,12,5,16,17,4,26,3,22,23,24,40,39,
Region 4 462.37573
FILL 9
Region 5 BLANKET 9,21,34,30,31,28,43,32,33,8,19,44,35 220.125
Region 6 SAND 39,9,35,44,19,38,49,45,36,47 415.57006
Region 7 MARSH 39,47,36,45,49,38,27,46,37,20 439.29994
Lines
Start End . Right Side Left Side
] ) Hydraulic Boundary ) )
Point Point Material Material
Line 1 5 10
Line 2 10 11
Line 3 11 12 Drainage
Line 4 5 12 SHEET PILE
Line 5 39 9
Line 6 27 13 Curb
. Safe Operating Level
Line 7 41 15
(8.3 ft)
. Safe Operating Level
Line 8 1 25
(8.3 ft)
. Safe Operating Level
Line 9 25 2
(8.3 ft)
. Safe Operating Level
Line 10 2 40
(8.3 ft)
Line 11 40 39
Line 12 13 14 Curb
Line 13 14 42
. Safe Operating Level
Line 14 42 41
(8.3 ft)




Line 15 41 13
. Safe Operating Level
Line 16 1 15
(8.3 ft)
Line 17 21 9
Line 18 21 29 Drainage
Line 19 29 Drainage
Line 20 7 6 Drainage
. Safe Operating Level
Line 21 5 16
(8.3 ft)
. Safe Operating Level
Line 22 17 4
(8.3 ft)
. Safe Operating Level
Line 23 4 26
(8.3 ft)
. Safe Operating Level
Line 24 26 3
(8.3 ft)
. Safe Operating Level
Line 25 3 22
(8.3 ft)
. Safe Operating Level
Line 26 22 23
(8.3 ft)
. Safe Operating Level
Line 27 23 24
(8.3 ft)
. Safe Operating Level
Line 28 24 40
(8.3 ft)
. Safe Operating Level
Line 29 17 16
(8.3 ft)
Line 30 21 34 Drainage
Line 31 34 30 Drainage
Line 32 30 31 Drainage
Line 33 31 28 Drainage
Line 34 32 33 Drainage
Line 35 33 8 Drainage
Line 36 8 19 Curb
Line 37 28 43 Drainage
Line 38 43 32 Drainage
Line 39 46 37
Line 40 36 45
Line 41 35 44




Line 42 9 35
Line 43 37 20
Line 44 27 46
Line 45 44 19
Line 46 39 47
Line 47 19 38
Line 48 9 48 SHEET PILE
Line 49 5 9 SHEET PILE
Line 50 45 49
Line 51 49 38
Line 52 38 27 Curb
Line 53 47 36
Line 54 20 39
Line 55 12 50 Drainage
Line 56 50 6 Drainage
Line 57 50 51 SHEET PILE
Points
X (ft) Y (ft)

Point 1 127.2 -9.4

Point 2 140.2 -8.1

Point 3 177.1 3.9

Point 4 192.2 8.4

Point 5 200 10.2

Point 6 206.5 9.9

Point 7 221 5.39

Point 8 310 -2.659

Point 9 200 2.6

Point 10 200 134

Point 11 200.5 134

Point 12 201 10.2

Point 13 310 -48

Point 14 310 -70

Point 15 45.2 9.4

Point 16 199 10.2




Point 17 195.2 9.4
Point 18 310 -11
Point 19 310 -5.359
Point 20 200 -7.3
Point 21 235 0.192
Point 22 167.4 0.6
Point 23 160 -1.5
Point 24 152.5 -4.6
Point 25 131.2 -9
Point 26 189.18 7.5
Point 27 310 -10.029
Point 28 254 -3.1
Point 29 224.78 4
Point 30 248 -2.169
Point 31 252 -3.378
Point 32 260 -2.595
Point 33 267 -2.659
Point 34 240 -0.72
Point 35 240 -2.52
Point 36 240 -3.82
Point 37 240 -8.52
Point 38 310 -7.029
Point 39 160 -6.5
Point 40 145.8 -6.5
Point 41 45.2 -48
Point 42 45.2 -70
Point 43 258 -2.76
Point 44 258 -5.46
Point 45 258 -7.13
Point 46 258 -10.13
Point 47 200 -4.3
Point 48 200 -1.5
Point 49 259 -7.12806
Point 50 205 9.98182
Point 51 205 -53




17" Street Outfall Canal Reach 16 Seepage Factor of Safety Calculations

Reach 16A
Weighted Unit weight 119.0
Critical gradient 0.907
Pore-Water Water | Cumulative | X-Velocity | Y-Velocity | XY-Velocity - .. |Vol. Water| Slope of Vol.
Total P X-Conductivity | Y-Conductivit
Node X (ft) Y (ft) Z (ft) He;Jda(ft) Pressure Hree;'jlgs Flux Water Flux | Magnitude | Magnitude | Magnitude | X-Gradient XY -Gradient %D;;i)my ?f:}sif:)my Content [ Water Content
(psf) (ft3/sec) (ft3) (ft/sec) (ft/sec) (ft/sec) (ft3/ft3) Fn. (/psf)
13823 -2.455 0 -2.455 0 0 -3.76E-05 0 6.59E-06 | 3.61E-05 [ 3.67E-05 | 6.04E-01 2.27E+00 1.64E-05 1.64E-05 0 0
13815| 246.8 -2.931 0 -1.2748 | 103.34702 | 1.6562 None None 2.37E-05 | 2.05E-05 [ 3.13E-05 |0.3002728 1.1698144 8.96E-05 8.96E-05 0 0
0.51631 1.1802
exit gradient| 2.286 FS 0.40
Reach 16B
Weighted Unit weight 115.0
Critical gradient 0.843
Pore-Water Water | Cumulative [ X-Velocity | Y-Velocity | XY-Velocity . ... |Vol. Water| Slope of Vol.
Total P . ) . . . X-Conductivity | Y-Conductivit
Node X (ft) Y (ft) Z (ft) He;)da(ft) Pressure Hr::c?L(I;S Flux Water Flux | Magnitude | Magnitude | Magnitude | X-Gradient XY-Gradient c()frtl/sl:(::)l\ny ((stsi(é)my Content |Water Content
(psf) (ft3/sec) (ft3) (ft/sec) (ft/sec) (ft/sec) (ft3/ft3) Fn. (/psf)
14546 -2.92 0 -2.92 0 0 -1.91E-05 0 7.58E-06 [ 1.54E-05 [ 1.72E-05 | 2.00E-01 9.50E-01 1.64E-05 1.64E-05 0 0
14544 256 -6.6250435 0 -0.2864 | 395.52977 | 6.33862 [ None None 5.04E-06 | 9.04E-06 [ 1.04E-05 |0.0628896 0.35386047 8.01E-05 8.01E-05 0 0
3.705044 2.63357
exit gradient| 0.711 FS 1.19
Reach 16C
Weighted Unit weight 112
Critical gradient 0.795
Node X (ft) Y (ft) Z(ft) Total Head (ft) [Pore-WatgPressure Head (ft) |Water FluyCumulativg X-Velocity MY-Velocity MXY-Velocit| X-Gradient| Y -Gradient XY -Gradief| X-Conducti Y-Conduct{ Vol. WatelSlope of Vol. Water Content Fn. (/psf)
14116 -3.378 0 -3.378 0 0l -2.98E-05 0| 6.39E-06] 2.48E-05| 2.56E-05| 2.37E-01{ 1.88E+00{ 1.89E+00| 1.31E-05| 1.31E-05 0 0
14115 252 -4.48 0| -1.2907425| 199.0097 3.1892575[None None 1.00E-05| 1.48E-05| 1.79E-05| 0.210644| 9.48E-01| 0.971004( 8.01E-05| 8.01E-05 0 0
1.102 2.0872575
exit gradient 1.894 FS 0.42




17" Street Outfall Canal Reach 16 Seepage Factor of Safety Calculations

Reach 16D
Weighted Unit weight 113.4
Critical gradient 0.817
. X-Velocity | Y-Velocity | XY-Velocity . .. [Vol. Water | Slope of Vol.
Total Pore-Wat P Water FI C lat X-Conductivity | Y-Conductivit
Node | X (ft) Y (ft) Z (ft) Hea? da(ft) Preosr56urea( e;f) Hfasjlgs (?t;sr,ec; X Watue T;i)l(v(efts) Magnitude | Magnitude | Magnitude | X-Gradient | Y-Gradient| XY-Gradient C();/Sl;i)my ?f:}sl;z)l\ny Content | Water Content
P (ft/sec) (ft/sec) (ft/sec) (ft3/ft3) Fn. (/psf)
13615 |00 3.1 0 3.1 0 0 -2.50E-05 0 2.11E-06 | 1.81E-05 | 1.82E-05 | 4.68E-01 | 1.31E+00 | 1.39E+00 | 1.38E-05 1.38E-05 0 0
13612]| 244 -10.8 0 -0.6312 | 634.53533 | 10.16884 None None 6.08E-06 | 2.59E-06 [ 6.61E-06 |[0.0758858| 1.09E-01 [ 0.13267936 8.01E-05 8.01E-05 0 0
7.7 2.46884
exit gradient| 0.321 FS 2.55
Reach 16C with Sheetpile
Weighted Unit weight 115
Critical gradient 0.843
Node X (ft Y (ft) Z(ft) Total Head (ft) |Pore-Watg Pressure Head (ft) [Water Fluy Cumulativg X-Velocity MY-Velocity MXY-Velocit| X-Gradient| Y-Gradient XY -Gradieff X-Conductl Y-Conduct|Vol. Watel Slope of Vol. Water Content Fn.
14114 -3.378 0 -3.378 0 0] -9.89E-06 0] 4.97E-06[ 7.50E-06| 9.00E-06| 1.28E-01| 5.57E-01| 5.71E-01]| 1.31E-05[ 1.31E-05 0 0
14111 252| -9.5933333 0| -2.5475259| 439.6584 7.0458074|None None 4.06E-07| 6.30E-07| 7.49E-07| 0.005594| 2.77E-02| 0.02824| 8.01E-05| 8.01E-05 0 0
6.215333 0.8304741
exit gradient 0.134 FS 6.31




Appendix C: Seepage Addendum Reach 16, June 2012
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Summary

The seepage addendum 2 (September 2011) shown that there are two areas along Reach
16 with factor of safety less than 1.6. In order to confirm and to validate if these two
areas are representative for the entire reach, MVS has performed additional seepages
analyses. Reach 16 was divided in four different sub-reaches to calculate different
seepage factors of safety due to the variation in elevation at the levee toe and to the
variation in blanket thickness along it. These sub-reaches include reach 16A (655+00 to
657+87), 16B (652+00 to 655+00), 16C (646+41 to 652+00), and 16D (642+65 to
646+41) and were chosen due to their proximity to low spots along the levee toe and the
existence of a sandy silt strata within the fine grain blanket. A summary of the results are
provided on Table 1 and the permeability values used for the fine grain blanket and levee
core are shown on Table 2 and were obtained from the DIVR 1110-1-400.

The main difference between URS and MVS seepage factor if safety is that URS used the
lowest elevation and kept it constant to model the GSE on the protected side, while MVS
took in consideration the existence of the inlet drainage ditch in their Seep/W model.
MVS exit gradients concentrate more at the low spot area while URS exit gradient are
more spread due to the flat ground on the protected side.

Table 1 Summary of Factors of Safety for Seepage Analysis in Reach 16

Reach URS Existing Conditions MVS .E.xisting
Conditions
16A 1.66 ' 1.70 °
16B 2.06" 1.59°
16C 1.60 ° 1321
16D 1.40° 276"

Note: ! Water elevation in canal EL. 10ft
2 Water elevation in canal EL. 8ft
* Water elevation in canal EL. 8.5ft
4 Water elevation in canal EL. 8.2ft

June 2012
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Table 2 Suggested Design Values for Ratio of Permeability of Pervious Substratum to Landslide Top
Stratum and Permeability of Top Stratum

: . Suggested Design Values kbl
Soil Type Blanket Thickness (ft) (fi/sec)
<5 3.28E-05
Silty Sand 5to 10 2.62E-05
>10 1.97E-05
<5 1.64E-05
. 5to 10 1.31E-05
Sand and Silty Sand 100 15 0.80E-06
>15 6.56E-06
<5 1.31E-05
5to 10 9.80E-06
Clay and Silty Clay 10to 15 4.92E-06
15 to 20 1.64E-06
>20 2.62E-07
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Seepage analysis

The critical seepage gradient for the landside blanket is determined by dividing the
buoyant unit weight of the soils in the blanket by the unit weight of water. The method
for determining the average unit weight for layered soils is shown in the example below.
The factor of safety for seepage is determined by dividing the critical gradient by the
calculated gradient across the blanket. A factor of safety of at least 1.6 is required per
Corps criteria. The seepage factor of safety was calculated for two water levels 8.5’
(Between 658+00 and 652+00) and 8.2” (Between 652+00 and 641+85).

The hydraulic grade line, or total head at the top of the aquifer, was plotted from the
results of each SEEP/W analysis and is shown in table 3. Seepage gradients were
calculated at offsets from the levee centerline using the June 2011 survey points for
points selected at the levee toe and drainage ditch.

Table 3 Hydraulic Gradient Line

Hydraulic Gradient Line
6
4
000
a Doqomoogooo
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g 2 OOOOOOO .0 Do[]ogoooo
[e] (m] o
Eg . %00, i RO 8% e 6 < RI6A
- o Yo oo I o R16B
- oenltl P e, 6
|9 ) 00000 Bpg Dooooo R16C
2 %o, B g %os
OOOO Opg 0000 OR16D
Coo, o %0
%04y =
-4 %0,
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o
-6
0 30 60 90 120
Distance (ft)
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Reach 16A

Below is a geological section (Figure 1) and the boring logs (figure 2) used to develop the
stratigraphy on Reach 16A (655+00 to 657+87), a table showing hydraulic properties
used for the Seep/W (figure 2) analysis (Table 4), and a plan view cross section extent
(figure 3). Two blanket soil materials are present in this reach at the lowest point inside
the ditch, silty sand and marsh. The silty sand has a unit weight of 122 pcf and the marsh
has a unit weight of 101 pcf. Assuming this stratigraphy is consistent through the
subreach. The calculated average unit weight is 109 pcf.

20

—40

&0 -

ELEWATIONS IN FEET <MAWD:

Figure 1 Reach 16A (655+00 to 657+87) (From the MWOL Orleans Canal March 2011 report)
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Table 4 Summary of Hydraulic Property Values for landside blanket for R16A (655+00 to 657+87)

Reach 16A Hydraulic Properties

Top Elevation of

Bottom Elevation

Thickness of Blanket

. Classification (USCS) Saturated Permeability Permeability Ratio (Ky/ . .
Unit (Typical) (Kx) Kx) Blanket (ft) of Blanket (ft) (ft) Unit Weight (PCF)
Levee Embankment CL CH, CL 9.8e-006 ft/sec 1 N/A N/A N/A N/A
Levee Embankment PS CH, CL 1.64e-006 ft/sec 1 N/A N/A N/A N/A
Silty Sand w/ Clay Layers SM 3.28e-005 ft/sec 1 -2.5 -5.1 2.6 122
Marsh CHO 1.31e-005 ft/sec 1 -5.1 9.3 4.2 101
Page 7
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June 2012

ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET

240 260 280 300

18- MKG PROTECTED SIDE

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
40 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
11GC-17 18- MKG
FLOOD SIDE B7 & B9 PROTECTED SIDE
20—
Hw= 8.5'
ol 1V:3.4H ‘ - mlul.i.__ oie—menen it —ee.
EL=-9.4 ft ﬁ silty sand w/ cla¥ layers T rs
_— Mars| M h
20— —
BEACH SAND, EL VARIES TO -50

40— — -40
‘g
2

-60— E — -60
zZ
=z
2
[0]
O

-80 — — -80

Name: EMBANKMENT FILL, EL. +10.2 TO +1.7  Model: Saturated Only ~ K-Sat: 9.8e-006 ft/sec ~ K-Ratio: 1
Name: BEACH SAND, EL VARIES TO -50 Model: Saturated Only ~ K-Sat: 0.00049 ft/sec  K-Ratio: 1
Name: BAY SOUND CLAY, EL.-50 TO -70  Model: Saturated Only ~ K-Sat: 3.28e-008 ft/sec  K-Ratio: 1

Name: Sheet Pile  Model: Saturated Only ~ K-Sat: 1e-010 ft/sec  K-Ratio: 1

Name: Marsh ~ Model: Saturated Only ~ K-Sat: 1.31e-005 ft/sec  K-Ratio: 1

Name: silty sand w/ clay layers =~ Model: Saturated Only ~ K-Sat: 3.28e-005 ft/sec ~ K-Ratio: 1
Name: EMBANKMENT FILL PS  Model: Saturated Only ~ K-Sat: 1.64e-006 ft/sec  K-Ratio: 1

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALSWERE ASSUMED TO VARY LINEARLY
BETWEENTHE VALUES INDICATED FOR THESE LOCATIONS.

Name: Seepage Analysis
File Name: R16A - Final.gsz Directory: Z:\OfficePrivateShares\ED-G\PRO Work\17th Street Canal\report B&V\Appendix E\calculations\SeepW R16_& R30\R16A\
Last Edited By: Rosario-gonzalez, Pedro MVS

Figure 2 SLOPE/W Model Plot with Screen Shot of Drainage Inlet

17th Street Outfall Canal Geotechnical Report

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16A,
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Seepage Analysis

STA. 657+65 WEST

ORLEANS PARISH, LOUISIANA
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17TH STREET CANAL REACH 16A
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Figure 3 Reach 16A Boring Logs
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Project:

SUMMARY OF LABORATORY TEST RESULTS

Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 12-017136 Current Date: 11/27/2012
Boring: 17MVS-08FU
Dry Wet Shear . Unconf.
mmﬂmv__.m Depth Visual Classification USCS | E(f) | W% | Dens | Dens mHn Test | Angle no%mmw..mu.uoﬁ Comp . LL PL PI HNHME MHFMH
Numbe {pcf) | (pef) Type P Str. ests
1A 0.0 |BR&TML W ARS &LYS SP,LYSCH, RT ML 10
1B 1.0 |T & BR ML W/ ARS SP, RT, O, WD ML 12
2A 2.0 |TSMW/ARSCH,RT SM 17
2B 3.0 |TSMW/O, ARS CH, SIF,RT SM 21
3A 40 |STGR&BRCHZW/LYS & ARS SM CH2 31
3B 50 |[STGR&TCH2W/ARS SP, O, RT, SIF CH2 3
4A 80 |TSP SP 30
SA 10.5 |TSPW/O SP 30
GA 13.0 |[TSPW/O SP 32
TA 15.5 |TSP SP 29
Fa
i
Remarks: Checked By:

Stantec Consulting Services Inc.

File Name: tmp be boring ¥dg v10_0.xlsm




Figure 4 Reach 16A Plan View Cross Section Extent
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Reach 16B

Below is a geological section (Figure 5) and the boring logs (figure 7) used to develop the
statigraphy on Reach 16B (652+00 to 655+00), a table showing hydraulic properties used
for the Seep/W (figure 6) analysis (Table 5), and a plan view cross section extent (figure
8). Two blanket soil materials are present in this reach at the lowest point inside the ditch,
silty sand and marsh. The silty sand has a unit weight of 122 pcf and the marsh has a unit
weight of 101 pcf. Assuming this stratigraphy is consistent through the subreach. The
calculated average unit weight is 102 pcf.

FREALA 1z

20 _ 655400 650400
E-11
10+
FILL
a1 g 4
Iy o - Sl
10 |- e 7 MARSH T R T
S04+ "

-0 Qi+
. S0+ BARRIER BEACH
Z -30f 50+
-
;_' S+
E —40 13
= EEEEE'EEE'H- a9
= -s0-
L
-
2 _.al
E Figure 5 Reach 16B (From the MWOL Orleans Canal March 2011 report)
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Table 5 Summary of Hydraulic Property Values for landside blanket for 16B(651+38 to 655+00)

Reach 16B Hydraulics Properties

Classification Saturated . . Top . Bottom Thickness Unit
. - Permeability Ratio | Elevation | Elevation .
Unit (USCS) Permeability of Blanket | Weight
. (Ky/ Kx) of Blanket | of Blanket
(Typical) (Kx) (ft (pch)
(ft) (f)

Levee
Embankment CL CH, CL 9.8e-006 ft/sec 1 N/A N/A N/A N/A
Silty -~ Sand - w/ | gy 3.28¢-005 fi/sec | 1 2.92 32 0.28 122
Clay Layers
Marsh CHO 1.31e-005 ft/sec | 1 -3.2 -9.2 6 101
June 2012 17th Street Outfall Canal Geotechnical Report Page 12




June 2012

ELEVATION IN FEET N.A.V.D 88
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Name: EMBANKMENT FILL, VAIRES EL. +10.2 TO + 1.2
Name: BEACH SAND, VARIES EL. -10.7 TO -46
Name: BAY SOUND CLAY, EL. -46 TO -70
Name: Sheet Pile  Model: Saturated Only
Name: SILTY SAND, VARIES EL. 1.2 TO -4.8
Name: MARSH, VARIES EL. -4.8 TO -10.7

Model: Saturated Only  K-Sat: 9.8e-006 ft/sec  K-Ratio: 1
Model: Saturated Only ~ K-Sat: 0.00049 ft/sec  K-Ratio: 1
Model: Saturated Only ~ K-Sat: 3.28e-008 ft/sec  K-Ratio: 1
K-Sat: 1e-010 ft/'sec  K-Ratio: 1

Model: Saturated Only  K-Sat: 3.28e-005 ft/sec
Model: Saturated Only ~ K-Sat: 1.31e-005 ft/sec

K-Ratio: 1
K-Ratio: 1

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALSWERE ASSUMED TO VARY LINEARLY
BETWEENTHE VALUES INDICATED FOR THESE LOCATIONS.

Name: Seepage Analysis
File Name: R16B_updated - FINAL.gsz Directory: Z:\OfficePrivateShares\ED-G\PRO Work\17th Street Canal\report B&V\Appendix E\calculations\SeepW R16_&_ R30\R16B\
Last Edited By: Rosario-gonzalez, Pedro MVS

Figure 6 SLOPE/W Model Plot with Screen Shot of Drainage Inlet

17th Street Outfall Canal Geotechnical Report

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16B,
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Seepage Analysis

STA. 653+37 WEST

ORLEANS PARISH, LOUISIANA
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Zone Soil Behavior Type

Sensitive, fine grained
Organic soils-peats
Clay

Silty clay to clay
Clayey silt to silty clay
Sandy silt to clayey silt
Silty sand to sandy silt
Sand to silty sand
Sand

10 Gravelly sand to sand
1 Very stiff fine grained*
12 Sand to clayey sand*

W0~ ® 0 Wk =

Figure 7 Reach 16B Boring Logs *Overconsolidated or cemented
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SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 12-017136 Current Date: 11/27/2012
Boring: 17MVS—-07PU
Dry Wet Shear . Unconft .
M%MM Depth Visual Classification uUsCcs E(£) Wi Dens Dens MM# Test [ Angle no”.._m..mmn“._.von Comp LL PL pI H.”MMM%E MM.”MM
(pef) | {pcf) Type Str,
1A 0.0 |BR SMW/ARS CH, O, SIF, G SM 16
1B 1.0 |STBRCLAW/LYS & ARS SP, G, SIF CL4 20
1C 20 |TSPW/ARSCH,O,RT sp 16
2A 40 |TSPW/ARS CH,RT SP 18
3A 6.5 |TSPW/WD SP 20
LY. 90 |[TSPW/O,G SP 20
BA 1.5 |TSPW/RT SP 20
6A 14.0 |TSPW/ARSCH SP 22

Remarks: Checked By: %

Stantec Consulting Services Inc. File Name: 17MVS-07PU be boring log w10 0.




SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 12-017136 Current Date: 11/27/2012
Boring: 17MVS-06PU
Dry Wet Shear . Unceonf.
””HMM Depth Visual Classification USCS | E(f) | Wk | Dens | Dens m“ﬁ Test | Angle noﬂ.._.wmmuuhu.voup Comp . LY FL PI HMMMM.—M “M”MM
{pcft) | (pef) Typea Str.
1A 0.0 |IBR&TSMW/ ARSCH, G, RT SM 10
iB 1.0 |TSPWI/RT, O SP 2
1C 20 |TSPW/RT SP 2
2A 4.0 |TSPWIRT SP 25
3A 6.5 |TSPW/RT SP 26
4A 9.0 |TSP SP 21
5A 11.5 |[TSPW/G SP 20
6A 14.0 [TSPW/G SP 16
3 .
: Kﬁ\
Remarks: Checked By: Y

Stantec Consulting Services Inc. File Name: 17MVS-06PU be Boring log_v10 0.



Figure 8 Reach 16B Plan View Cross Section Extent

June 2012 17th Street Outfall Canal Geotechnical Report Page 15



Reach 16C

Below is a geological section (Figure 9) and the boring logs (figure 11) used to develop
the statigraphy on Reach 16C (646+41 to 652+00), a table showing hydraulic properties
used for the Seep/W (figure 10) analysis (Table 6), and a plan view cross section extent
(figure 12). Three blanket soil materials are present in this reach at the lowest point inside
the ditch, embankment fill, sand and marsh. The embankment fill has a unit weight of
114 pcf, the sand has a unit weight of 122 pcf and the marsh has a unit weight of 101 pcf.
Assuming this stratigraphy is consistent through the subreach. The calculated average

unit weight is 106 pcf.
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Figure 9 Reach 16C (From the MWOL Orleans Canal March 2011 report)
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Table 6 Summary of Hydraulic Property Values for landside blanket for 16C (646+41 to 651+38)

Reach 16C Hydraulics Properties

. . Top Bottom . .
Unit (C[}a;s(siléi)catlon Saturated Permeability Elevation | Elevation I?ldgizzi(e ; %nellt ht
! Permeability (Kx) Ratio (Ky/ Kx) of Blanket | of Blanket &
(Typical) (ft) (pct)
(ft) (ft)
Levee CH, CL 9.8¢-006 ft/ ! N/A N/A N/A N/A
Embankment CL ’ 0¢ Sec
Levee
Embankment PS ML 1.64e-005 ft/sec 1 -3.4 -4.2 0.8 114
Sand SP 0.00049 ft/sec 1 -4.2 -4.9 0.7 122
Marsh CHO 1.31e-005 ft/sec 1 -4.9 -8.4 3.5 101
June 2012 17th Street Outfall Canal Geotechnical Report Page 17
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Hw = 8.2'
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ELEVATION IN FEET N.A.V.D 88
T

-80 —

Name: EMBANKMENT FILL, EL. +10.2 TO 0.2  Model: Saturated Only ~ K-Sat: 9.8e-006 ft/sec  K-Ratio: 1
Name: MARSH 1, EL. -7.6 t0 -11.0  Model: Saturated Only ~ K-Sat: 1.31e-005 ft/sec  K-Ratio: 1

Name: BEACH SAND, EL. -9 TO -46 Model: Saturated Only K-Sat: 0.00049 ft/sec  K-Ratio: 1

Name: BAY SOUND CLAY, EL. -46 TO -70 Model: Saturated Only ~ K-Sat: 3.28e-008 ft/sec  K-Ratio: 1
Name: Sheet Pile  Model: Saturated Only ~ K-Sat: 1e-010 ft/sec  K-Ratio: 1

Name: SAND, EL. -5.0to -7.6 Model: Saturated Only K-Sat: 0.00049 ft/sec  K-Ratio: 1

Name: EMBANKMENT FILL (ML) EL. -3.4t0 -5.0  Model: Saturated Only =~ K-Sat: 1.64e-005 ft/sec  K-Ratio: 1

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALSWERE ASSUMED TO VARY LINEARLY
BETWEENTHE VALUES INDICATED FOR THESE LOCATIONS.

Name: Seepage Analysis
File Name: R16C.gsz Directory: Z:\OfficePrivateShares\ED-G\PRO Work\17th Street Canal\report B&\V\Appendix E\calculations\SeepW R16_&_R30\R16C\
Last Edited By: Rosario-gonzalez, Pedro MVS

Figure 10 SLOPE/W Model Plot with Screen Shot of Drainage Inlet
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SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 12-017136 Current Date: 11/27/2012
Boring: 17MVS-06PU
Dry Wet Shear . Unceonf.
””HMM Depth Visual Classification USCS | E(f) | Wk | Dens | Dens m“ﬁ Test | Angle noﬂ.._.wmmuuhu.voup Comp . LY FL PI HMMMM.—M “M”MM
{pcft) | (pef) Typea Str.
1A 0.0 |IBR&TSMW/ ARSCH, G, RT SM 10
iB 1.0 |TSPWI/RT, O SP 2
1C 20 |TSPW/RT SP 2
2A 4.0 |TSPWIRT SP 25
3A 6.5 |TSPW/RT SP 26
4A 9.0 |TSP SP 21
5A 11.5 |[TSPW/G SP 20
6A 14.0 [TSPW/G SP 16
3 .
: Kﬁ\
Remarks: Checked By: Y

Stantec Consulting Services Inc. File Name: 17MVS-06PU be Boring log_v10 0.



Project:

SUMMARY OF LABORATORY TEST RESULTS
Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 12-017136 Current Date: 11/27/2012
Boring: 17MVS-05PU
Dry HWet Shear i Unconf.
MHHH Depth Visual Classification vses | B(£) | we | Dens | Dens mwn Test | Angle noﬂummmmu.,os Comp. | It | er | EI ewﬂmﬂm WMMM“
) (pef) | (pef) Type Str.

1A 0.0 |ISTBRCHZW/ARS&LYSSM, O CH2 28

1B 1.0 |BRMLW/ARS SP,ARSCH, G, 0 ML 39

2A 2.0 |STBR CH3W/ARS SP, ARS ML, O, RT CH3 38

28 30 |STBR&TCHIW/ARSSP, O CH3 41

3A 4.0 |BR&TSPW/LYSCH, G, RT SP 15

3B 5.0 |TSPW/ARSCH SP 9

4A 8.0 |TSPW/RT SP 12

48 9.0 |TSP SP 9

ac 10.0 |TSP SP 20

5A 12.0 |LGRSP SP 23

BA 145 |LGR SP SP 23

TA 17.0 |LGR SP SP 27

8A 19.5 |LGRSP W/ SIF, G SP 26

9A 22.0 |LGR SP W/ SIF SP 23

10A 245 |LGR SP W/ SIF SP 38

1A 27.0 |LGR SP W/ SIF,RT SP 35

12A 295 |LGR SP W/ SIF SP 31

13A 32.0 |LGR SP W/ SIF SP 28

14A 34.5 |LGR SP W/ SIF SP 29

15A 37.0 |LGR SP W/ SIF SP 23

16A 39.5 |LGRSP SP 27

17A 42.0 |LGR SP W/ SIF SP 28

18A 445 |LGR SP W/ SIF SP 29

19A 47.0 |LGR SP W/ SIF SP 28

20A 495 |LGR SP W/ SIF SP 25

21A 52.0 |LGR SP W/ SIF SP 34

22A 54.5 |LGR SP W/ SIF SP 31

23A 57.0 |LGR SP W/ SIF SP 25

24A 59.5 |LGR SPW/SIF, G SP 30

N
v

Remarks: Checked By: L4

Stantec Consulting Services Inc.

File Name: .Enm.IUmIUOHFHQIHOQ.L<HOIO.HHMB




SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 12-017136 Current Date: 11/27/2012
Boring: 17MVS-04FU
Dry Wet Sheax i Unconf.
””“Mw” Depth Visual Classification vses | B(f) | wa | Dens | Dens wwn Test |Angle oo”._mmuﬁos comp. | 1n | mn | Bx HNMMM”E
{pef) | (pef) Type Str.
1A 00 |BRSMW/ARS&LYSCH,G,RT SM 16
1B 1.0 |LGRSPW/LYSCH,G SP 4
1C 20 |LGRSPW/G,RT SP 1
1D 30 |LGRSPW/RT,O SP 2
2A 4.0 |T SP W/ ARS CH, WD, RT SP 18
3A 6.5 |TSPW/O,RT SP 23
4A 90 |TSPW/G, 0O SP 20
5A 1.5 |TSPW/G, O, RT SP 21
BA 140 |TSPW/RT SP 26

Other
Tests

Remarks: Checked By:

Stantec Consulting Services Inc. File Name: tmp be boring_log_vlO_0.xlsm




SUMMARY OF LABORATORY TEST RESULTS

Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 12-017136 Current Date: 11/27/2012
Boring: 17MVS-03PU
Dry Wet sShear . Unconk
Mﬁww Depth Visual Classification vses | E(f) | wk | Dens | Dens mww mest |angle no”,.wmmpvon Comp. | zr | er | BI .H_onﬂsMym ME..MH
{pectf} | (peE) Type P Str. s ests
1A 0.0 BRSMW/ARSCH, G,RT SM 9
1B 10 |BRSMW/ARSCH, G, RT SM 8
1C 20 [BRSPW/LYSCH,RT, G SP 3
1D 3.0 IBRSPW/ARS CH,RT SP 7
2A 40 |[LGRSPW/ARSCH,G SP 19
3A 65 |LGRSPW/ARSCH,G SP 18
4A 90 |LGRSPW/ARSCH, G SpP 23
5A 115 |LGRSP W/ G, WD SP H
GA 14.0 |LGR SP W/ARS CH, RT, O SP 30

Remarks: : Checked By: \¥

Stantec Consulting Services Inc. File Name: H.E:Elowmdivmlvowwﬂﬂlh_.oml<wolo.




Figure 12 Reach 16C Plan View Cross Section Extent
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Reach 16D

Below is a geological section (Figure 13) and the boring logs (figure 15) used to develop
the statigraphy on Reach 16D (642+65 to 646+41), a table showing hydraulic properties
used for the Seep/W (figure 14) analysis (Table 7), and a plan view cross section extent
(figure 16). Three blanket soil materials are present in this reach at the lowest point inside
the ditch, embankment fill, sand and marsh. The embankment fill has a unit weight of
114 pcf, the sand has a unit weight of 122 pcf and the marsh has a unit weight of 101 pcf.
Assuming this stratigraphy is consistent through the subreach. The calculated average
unit weight is 111 pcf.

20
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|

Figure 13 Reach 16D (From the MWOL Orleans Canal March 2011 report)
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Table 7 Summary of Hydraulic Property Values for landside blanket for R16D (642+65 to 646+41)

Reach 16D Hydraulic Properties

Classification Top Bottom Unit
Unit (USCS) Saturated Permeability Elevation Elevation Thickness of Weicht
! Permeability (Kx) Ratio (Ky/ Kx) | of Blanket | of Blanket | Blanket (ft) g
(Typical) (pcf)
(ft) (ft)
Levee
Embankment CL CH, CL 2.62e-007 ft/sec 1 N/A N/A N/A N/A
Levee
Embankment PS CH, CL 1.31e-005 ft/sec 1 -3.1 -4.2 1.1 114
Sand SP 0.00049 ft/sec 1 -4.2 -7.4 3.2 122
Marsh CHO 1.31e-005 ft/sec 1 -7.4 -11 3.6 101
June 2012 17th Street Outfall Canal Geotechnical Report Page 22
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20

ELEVATION IN FEET N.A.V.D 88

DISTANCE IN FEET

100 120 140 160 180

200

220

240

260

280 300

240 260 280 300

%)

A-17

- FLOOD SIDE

Hw=8.2'

Name: EMBANKMENT FILL, EL. +10 TO varies
Name: MARSH 1, EL. -7.4 TO -11
Name: BEACH SAND, EL. -11 TO -46
Name: BAY SOUND CLAY, EL. -46 TO -70
Name: Sheet Pile  Model: Saturated Only ~ K-Sat: 1e-010 ft/sec  K-Ratio: 1
Name: SAND (SP), EL. -4.2 TO -7.4  Model: Saturated Only ~ K-Sat: 0.00049 ft/sec
Name: EMBANKMENT FILL, EL.-3.1 TO -4.2PS  Model: Saturated Only

Model: Saturated Only
Model: Saturated Only
Model: Saturated Only

K-Sat: 2.62e-007 ft/sec
K-Sat: 1.31e-005 ft/sec  K-Ratio: 1
K-Sat: 0.00049 ft/sec  K-Ratio: 1
Model: Saturated Only ~ K-Sat: 3.28e-008 ft/sec  K-Ratio: 1

K-Ratio: 1

K-Ratio: 1

K-Sat: 1.31e-005 ft/sec ~ K-Ratio: 1

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALSWERE ASSUMED TO VARY LINEARLY
BETWEENTHE VALUES INDICATED FOR THESE LOCATIONS.

Name: Seepage Analysis
File Name: R16D.gsz Directory: Z:\OfficePrivateShares\ED-G\PRO Work\17th Street Canal\report B&V\Appendix E\calculations\SeepW R16_&_ R30\R16D\
Last Edited By: Rosario-gonzalez, Pedro MVS

Figure 14 SLOPE/W Model Plot with Screen Shot of Drainage Inlet

June 2012
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BEACH SAND, EL. -11 TO -46
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PROTECTED SIDE
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PROTECTED SIDE
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CONSTANT HEAD:

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16D,
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Seepage Analysis

STA. 645+10 WEST

ORLEANS PARISH, LOUISIANA
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Figure 15 Reach 16D Boring Logs
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Project:

SUMMARY OF LABORATORY TEST RESULTS
Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

Project Number: 12-017136 Current Date: 11/27/2012
Boring: 17MVS-02PU
Dry Wet Shear . Unconf .
M””wwm Depth Visual Classification vscs | E(f) | wt | Dens | Dens mMn Test |angle nom”“won Comp. | 1r | en | eI awmwwwm MMMMM
{pcf} | (pcfl Type Str.
1A 0.0 |BRMLW/ARSCH ML 16
1B 1.0 |BRMLW/ ARSCH, G ML 11
1C1 20 |BRMLW/ARSCH,G ML 14
1C2 27 |[MBRCH4W/ARSML O, G CH4 54
2A1 40 |STBRCH2ZW/LYSSM, C, G, RT CH2 29
2A2 45 |BRSP W/RT SP 19
3A 6.0 |BRSP Sp 19
4A 85 |BRSP SP 18
5A 11.0 |BR SP SP 21
6A 13.5 |BRSP SP 21
TA 16.0 IBRSPW/ O, G SP 20
Remarks: Checked By: .\NWNI/

Stantec Consulting Services Inc.

File Name: ﬁ:mlvmluuoﬂ._.unl“_wonlﬁ_.olo.un“_.mﬂ




SUMMARY OF LABORATORY TEST RESULTS
Project: Lake Pontchartrain & Vicinity Hurricane Protection Project 17th StreetAssigned By:

WHOuWnn Number: 12-017136 Current Date: 11/27/2012
Boring: 17MVS-01PU
Dry Wet Shear , Unconf.
Sample [, o tn Visual Classification vscs | E¢f) | w8 | Dens | pens | 52F| rest |angre | €°Pe%19% | comp. | 1 | Br | Br | TORVEme
Number % (psf) (tsf)
(pef) | (pef) Type Str.
1A 0.0 |STBRCLAW/LYSML,LYS SM, G CL4 24
18 1.0 |BK&LGRSMW/O,RT, G SM 8
1C 20 |LGRSMW/O,G SM 3]
2A 40 |MLGR CH4 W/ ARS SP, WD CH4 60
3A1 6.5 |[MLGRCHZW/ARSO CH2 33
3A2 7.2 |MLGR CH4 W/ ARS SM, CC CH4 51
3B 7.5 |MLGR CH4W/LYS & ARS SP,RT CH4 46
3C1 85 |VSOLGRCL4 CL4 36
3cz 9.2 |SOLGRCLAW/S, ARS CH,RT CcL4 27
4A 10.5 |LGR SPW/ARS CH, RT SP 24
5A 13.0 [LGR SP W/ ARS CH, O, WD SP 28
6A 15.5 |LGR SP W/ O, ARS CH SP 22

Othez
Tests

Remarks: Checked By:

Stantec Consulting Services Inc. File Name: gmvlvmlvoﬂwnﬂln_.oml.du_.olo.un_.m_E




Figure 16 Reach 16C Plan View Cross Section Extent
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Results

The following tables (8-11) and figures (17-20) provide detail of the results of the
seepage analyses conducted for the selected sub-reaches on Reach 16. Results presented
in these figures are for the critical locations for each sub-reach cross section.

June 2012 17th Street Outfall Canal Geotechnical Report Page 26



Reach 16A

Table 8 R16A Seep/W outputs

Weighted
Unit 109
weight
Critical gradient 0.747
offset Total Head Pore-Water Pressure Water Cumulative | X-Velocity | Y-Velocity Ve)l((:((;it X- y- XY- X- Y- V\\//z;)tlér Slope of Vol.
levee | Node | X (ft) Y (ft) Z (ft) Pressure Flux Water Flux | Magnitude | Magnitude ity : . . Conductivity | Conductivity Water Content
(ft) Head (ft) Magnitude | Gradient | Gradient Gradient Content
toe (ft) (psf) (ft3/sec) (ft3) (ft/sec) (ft/sec) (f/sec) (ft/sec) (ft/sec) (/) Fn. (/psf)
0 [13700 [N -2.455 0 -2.455 0 0 -2.59E-05 0 4.67E-06 | 1.07E-05 | 1.17E-05 | 6.01E-01 | 9.00E-01 | 1.08E+00 | 1.21E-05 121E-05 0 0
13796 | 247 -9.3 0 0.54843 614.54184 | 9.848427 None None 5.56E-06 | 5.50E-06 7.82E-06 | 0.0688968 | 2.22E-01 | 0.23208787 8.01E-05 8.01E-05 0 0
6.845 3.00343
exit 0.439 FS 1.70
gradient
Total Head Pore-Water Pressure Water Cumulative | X-Velocity | Y-Velocity Ve)l<(:(c-it X- y- XY- X- Y- V\\//;tlér Slope of Vol.
6 Node | X (ft) Y (ft) Z (ft) Pressure Flux Water Flux | Magnitude | Magnitude ity : . . Conductivity | Conductivity Water Content
(ft) Head (ft) Magnitude | Gradient | Gradient Gradient Content
(psf) (ft3/sec) (ft3) (ft/sec) (ft/sec) (ft/sec) (ft/sec) (ft/sec) (Fe/fee) Fn. (/psf)
14205 [JBBEl 2518 0 -2.518 0 0 -1.66E-05 0 172E-06 | 1.00E-05 | 1.02E-05 | -2.95E-01 | 1.20E+00 | 1.24E+00 | 1.21E-05 1.21E-05 0 0
14203 | 253 -9.3 0 0.16098 590.36537 | 9.460984 None None 4.91E-06 | 5.50E-06 7.37E-06 | 0.0604252 | 2.21E-01 | 0.22893296 8.01E-05 8.01E-05 0 0
6.782 2.67898
exit 0.395 FS 1.89
gradient
Total Head Pore-Water Pressure Water Cumulative | X-Velocity | Y-Velocity Ve)I%(c-it X- v- XY- X- Y- VO/;[Iér Slope of Vol.
19 Node | X (ft) Y (ft) Z (ft) Pressure Flux Water Flux | Magnitude | Magnitude ey . . . Conductivity | Conductivity Water Content
(ft) Head (ft) Magnitude | Gradient | Gradient Gradient Content
(psf) (fté/sec) (ft3) (ft/sec) (ft/sec) (ft/sec) (ft/sec) (ft/sec) (/) Fn. (/psf)
15115 - -1.395 0 -1.395 0 0 -5.35E-07 0 1.26E-07 | 5.37E-07 5.52E-07 | -6.37E-02 | 3.27E-01 | 3.33E-01 1.64E-06 1.64E-06 0 0
15112 | 266 -9.3 0 -0.5869 543.69982 | 8.713138 None None 4.61E-06 | 1.28E-06 4.78E-06 | 0.0573764 | 4.92E-02 | 0.07560206 8.01E-05 8.01E-05 0 0
7.905 0.80814
exit 0.102 FS 7.30
gradient
Page 27
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DISTANCE IN FEET

160

240

2600 280

S

FLOOD SIDE

Hw=8.5'

EL=9.4ft

\ \ \
11GC-17

\
18- MKG

\ \
PROTECTED SIDE

" View Result Information

Data Type: Mode N
Data Category : |4l '

Parameter 13799 13796

% (ft) 247 247

i (ft) 2,455 9.3

Zift) il i

Total Head (ft) -2.455 0.5454269
Pare-\Water Pressure (psf) i} 614.54154
Pressure Head {ft) o 9,8484269
‘Water Flux (Ft3fsec) -2, 5876267e-005 Mone
Cumulative Water Flux (ft=) i} Mone

w-Welocity Magnitude (ft/sec)
‘f-Welocity Magnitude (ft/sec)
#Y-velocity Magnitude (Ftfsec)

4.6656927e-006
1.0693536e-005
1.1667065e-005

5.5550485e-006
5.497028e-006
7.8151059-006

#-Gradient 0.60067095 0.06559652
Y-Gradient 0.59974485 022162583
Ry-Gradient 1.0815255 0.23208757

#-Conduckivity (ftfsec) 1.20836235e-005 §.01158662e-005
Y-Conduckivity (ftfsec) 1.20836235e-005 §.01158662e-005
Wol, Water Content {ft2(ft=) o o
Slope of Yal, Water Content Fr. (fpsf) i} i}

[ Expork ] [ Copy ][ Prink ]

ELEVATION IN FEET N.A.V.D 88

BAY IND CLAY, EL. -50 TO{70

Name: EMBANKMENT FILL, EL. +10.2 TO +1.7
Name: BEACH SAND, EL VARIES TO -50
Name: BAY SOUND CLAY, EL. -50 TO -70
Name: Sheet Pile Model: Saturated Only
Name: Marsh Model: Saturated Only
Name: silty sand w/ clay lay ers Model: Saturated Only
Name: EMBANKMENT FILL PS Model: Saturated Only

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN

VERTICALSWERE ASSUMED TO VARY LINEARLY
BETWEENTHE VALUES INDICATED FOR THESE LOCATIONS.

Name: Seepage Analysis

File Name: R16A - Final.gsz Directory: Z:\OfficePrivate Shares\ED-G\PRO Worki17th Street Canal\report B&V\Appendix E\calculations\SeepW R16_&_ R30\R16A\

Last Edited By: Rosario-gonzalez, Pedro MVS

Model: Saturated Only
Model: Saturated Only
Model: Saturated Only
K-Sat: 1e-010 ft/sec
K-Sat: 1.31e-005 ft/sec

K-Ratio: 1
K-Ratio: 1
K-Sat: 3.28e-005 ft/sec
K-Sat: 1.64e-006 ft/sec

Figure 17 R16A SEEP/W Model Plot with Screen Shot of Drainage Inlet

K-Sat: 9.8e-006 ft/sec
K-Sat: 0.00049 ft/sec
K-Sat: 3.28e-008 ft/sec

K-Ratio: 1
K-Ratio: 1

K-Ratio: 1

K-Ratio: 1

K-Ratio: 1

CONSTANT HEAD=-3.2"

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16A,
PROTECTED SIDE STABILITY ANALY SIS,
CASE: Seepage Analysis

STA. 657+65 WEST

ORLEANS PARISH, LOUISIANA

June 2012
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Reach 16B

Table 9 R16B Seep/W outputs

Weighted
Unit 102
weight
Critical gradient 0.635
offset Total Pore- Water | Cumulative | X-Velocity | Y-Velocity XY- X- Y- vol. Slope of Vol.
| Water Pressure . . Velocity X- Y- XY- . . Water Water
evee | Node X (ft) Y (ft) Z (ft) Head d (f Flux Water Flux | Magnitude | Magnitude itud Gradi Gradi Gradi Conductivity | Conductivity C C
toe (ft () Pressure | Head (ft) (fte/sec) () (ft/sec) (ft/sec) Magnitude radient radient radient (ft/sec) (ft/sec) ontent ontent Fn.
(psf) (ft/sec) (ft3/ft3) (/psf)
0 1604 - -0.255 0 -0.255 0 0 '4'(5)25 0 2.80E-06 | 1.04E-06 | 2.98E-06 | 1.28E-01 | 5.27E-02 | 1.38E-01 2.19E-05 2.19E-05 0 0
1602 244 -9.2 0 0.3895 | 598.38494 | 9.5895 None None 5.35E-06 | 1.49E-06 | 5.56E-06 | 0.0663101 | 4.89E-02 | 0.08238681 8.01E-05 8.01E-05 0 0
8.945 0.6445
exit 0.072 FS 8.81
gradient
Total Pore- Water | Cumulative | X-Velocity | Y-Velocity XY- X- Y- vol. Slope of Vol.
Water Pressure . . Velocity X- Y- XY- . . Water Water
12 Node X (ft) Y (ft) Z (ft) Head d (f Flux Water Flux | Magnitude | Magnitude itud Gradi Gradi Gradi Conductivity | Conductivity C C
() Pressure | Head (ft) (fte/sec) () (ft/sec) (ft/sec) Magnitude radient radient radient (ft/sec) (ft/sec) ontent ontent Fn.
(psf) (ft/sec) (ft3/ft3) (/psf)
1701 - -2.92 0 -2.92 0 0 '3'325 0 8.26E-06 | 1.18E-05 | 1.44E-05 | 1.35E-01 | 3.28E-01 | 3.54E-01 3.28E-05 3.28E-05 0 0
1698 256 -9.2 0 -0.4151 | 548.1766 | 8.78488 None None 5.21E-06 | 3.79E-06 | 6.44E-06 | 0.0645019 | 1.62E-01 | 0.17481034 8.01E-05 8.01E-05 0 0
6.28 2.50488
exit 0.399 FS 1.59
gradient
Total Pore- Water | Cumulative | X-Velocity | Y-Velocity XY- X- Y- vol. Slope of Vol.
Water Pressure . . Velocity X- Y- XY- . . Water Water
17 Node X (ft) Y (ft) Z (ft) Head d (f Flux Water Flux | Magnitude | Magnitude itud Gradi Gradi Gradi Conductivity | Conductivity C C
() Pressure | Head (ft) (ft¥/sec) () (ft/sec) (ft/sec) Magnitude radient radient radient (ft/sec) (ft/sec) ontent ontent Fn.
(psf) (ft/sec) (ft3/ft3) (/psf)
- -9.30E-
1726 - 2 3386667 0 -2.3387 0 0 06 0 3.92E-06 | 3.29E-06 | 5.12E-06 | -1.19E-01 | 9.33E-02 | 1.51E-01 3.28E-05 3.28E-05 0 0
1747 262 -9.2 0 -0.7879 | 524.91816 | 8.41215 None None 6.21E-06 | 2.96E-06 | 6.87E-06 | 0.0603019 | 1.21E-01 | 0.1350725 8.01E-05 8.01E-05 0 0
6.893645 1.55082
exit 0.225 FS 2.82
gradient
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June 2012

DISTANCE IN FEET

Diata Type: Mode

Data Category @ | all

Parameter

ke (ia}

¥ ifE)

Zifth

Total Head {ft)

Paore-Water Pressure (psf)
Pressure Head (ft)

Water Flux (FE3sec)
Cumulative Water Flox (FE3)
¥-velaciky Magnitude (Frisec)

1701

256

-2.92

a

=29z

a

a
-3.1600965e-0035
a

§.26257 34e-006

1695
256
-9.2
0
-0.41511864
548.1766
8.7548814
Mone
Mone
5.2067438e-006

]|

-20 0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 Y-Yelocity Magnitude (Ft/sec) LA771788e-005 579214262006
40 \ \ \ \ [ \ \ \ \ [ \ \ \ \ [ \ sy-velocity Magnitude (ft/sec) 1.4382111e-005 £.441314e-006
s-Gradisnt 013499144 0.06450153
% 8GC-17 B11 3-M17T22 v-Gradient 032767548 0.16247511
FLOOD SIDE Ki-Garadient 0.35439231 0.17451034
D_ 20— PROTECTED SIDE #-Conductivity (ftfsec) 3,28e-005 8.0118662e-005
> _ , -Canductivity {ftfsec) 3.28e-005 8.0118662e-005 ﬂ
. Hw= 8.5 S Vol. Waker Content (FE{FE3) 0 o I
<E_ ‘ Slope of vol, Water Content Fr, {fpsf) 1] 0
— EL=-9.41t " SILTY, SAND_ VARIES Ell 2 IO —— 4 -
i A L AT B A T T, A o ey
L ‘i‘i“ﬁl\“i S - } Jj:'—‘ e # [Export][Copy][Print ]
L. 20— e e \\:\tik\ E:\;:A}:‘ e L E -f‘ r f ! ¥
= NENENENINEN NSNS IL‘ % - n - - - - - -
= N Y N IS TR R S AN YARIES L IO T S [
TIIIILIIIT =S e r i
< AR AR el ‘TJ
O - CiiiiiiiiiznntoooTs |
= o e - i ]
<
-2
i = 8 GAY SOUND CLAY, #L{-46 TO -70 2 0 @
1 -60 E -60
L B
b4
8
-80 — -80

Name: EMBANKMENT FILL, VAIRES EL. +10.2 TO + 1.2
Name: BEACH SAND, VARIES EL. -10.7 TO -46
Name: BAY SOUND CLAY, EL. -46 TO -70
Name: Sheet Pile  Model: Saturated Only
Name: SILTY SAND, VARIES EL. 1.2 TO -4.8
Name: MARSH, VARIES EL. -4.8 TO -10.7

Model: Saturated Only
Model: Saturated Only
Model: Saturated Only
K-Sat: 1e-010 ft/'sec ~ K-Ratio: 1
Model: Saturated Only
Model: Saturated Only

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF

K-Sat:
K-Sat: 0.00049 ft/sec
K-Sat: 3.28e-008 ft/sec

K-Sat: 3.28e-005 ft/sec
K-Sat: 1.31e-005 ft/sec

9.8e-006 ft/lsec  K-Ratio: 1
K-Ratio: 1
K-Ratio: 1
K-Ratio: 1
K-Ratio: 1

UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN

VERTICALSWERE ASSUMED TO VARY LINEARLY
BETWEENTHE VALUES INDICATED FOR THESE LOCATIONS.

Name: Seepage Analysis

File Name: R16B_updated - FINAL.gsz Directory: Z:\OfficePrivateShares\ED-G\PRO Work\17th Street Canal\report B&V\Appendix E\calculations\SeepW R16_& R30\R16B\

Last Edited By: Rosario-gonzalez, Pedro MVS

Figure 18 R16B SEEP/W Model Plot with Screen Shot of Drainage Inlet

17th Street Outfall Canal Geotechnical Report

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16B,
PROTECTED SIDE STABILITY ANALYSIS,
CASE: Seepage Analysis

STA. 653+37 WEST

ORLEANS PARISH, LOUISIANA
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Reach 16C

Table 10 R16C Seep/W outputs

Weighted
Unit 106
weight
Critical gradient 0.699
offset Total \IIDV(z)artee-r Pressure Water | Cumulative | X-Velocity | Y-Velocity Ve)l(;((;it X- y- X- Y- V\\//z(a)tlér Sloesa?;r\/ol.
levee | Node | X (ft) Y (ft) Z (ft) Head f Flux Water Flux | Magnitude | Magnitude city . : XY-Gradient | Conductivity | Conductivity
t0e (ft) () Pressure | Head (ft) (ft¥/sec) () (ft/sec) (ft/sec) Magnitude | Gradient | Gradient (ft/sec) (ft/sec) Content | Content Fn.
(psf) (ft/sec) (fta/ft3) (/psf)
0 12950- 0.192 0 0.192 0 0 -3.(5336955 0 3.88E-06 | 1.73E-06 | 4.25E-06 | 2.85E-01 | 6.92E-02 2.93E-01 1.38E-05 1.38E-05 0 0
12947 | 235 -8.2 0 0.64502 | 551.92898 | 8.845016 | None None 6.48E-06 | 7.25E-07 | 6.52E-06 | 0.08081 | 2.47E-02 | 0.084508196 | 8.01E-05 8.01E-05 0 0
8.392 0.45302
exit 0.054 FS 12.94
gradient
Total \IIDV(z)irtee-r Pressure | Water | Cumulative | X-Velocity | Y-Velocity Ve)l(c:(c;it X. Y- X- Y- V\\//z;)tlér Slog\(laa?;r\/ol.
17 Node | X (ft) Y (ft) Z (ft) Head f Flux Water Flux | Magnitude | Magnitude city . : XY-Gradient | Conductivity | Conductivity
(f) Pressure | Head (ft) (ft¥/sec) () (ft/sec) (ft/sec) Magnitude | Gradient | Gradient (ft/sec) (ft/sec) Content | Content Fn.
(psf) (ft/sec) (fta/ft3) (/psf)
14136 - -3.378 0 -3.378 0 0 '3‘357)E' 0 1.07E-05 | 2.69E-05 | 2.90E-05 | 2.14E-01 | 1.63E+00 | 1.65E+00 1.64E-05 1.64E-05 0 0
14132 | 252 -8.4 0 -0.7189 | 479.30277 | 7.681134 | None None 6.14E-06 | 4.54E-06 | 7.63E-06 | 0.076538 | 1.82E-01 | 0.1978169 8.01E-05 8.01E-05 0 0
5.022 2.65913
exit 0.529 FS 1.32
gradient
Total \I/DV(;Z} Pressure | Water | Cumulative | X-Velocity | Y-Velocity V(;I(C:(c-it X. Y- X- Y- V\\//;;tlér Slos\(/ea(:;\/ol.
25 Node | X (ft) Y (ft) Z (ft) Head f Flux Water Flux | Magnitude | Magnitude ey . . XY-Gradient | Conductivity | Conductivity
() Pressure | Head (ft) (ft¥/sec) () (ft/sec) (f/sec) Magnitude | Gradient | Gradient (ft/sec) (ft/sec) Content | Content Fn.
(psf) (ft/sec) (fta/ft3) (/psf)
-2.43E- -4.41E-
14684 -2.595 0 -2.595 0 0 06 0 6.07E-07 | 2.89E-06 | 2.95E-06 02 1.75E-01 1.80E-01 1.64E-05 1.64E-05 0 0
14681 | 260 -8.4 0 -1.3026 | 442.87583 | 7.097369 | None None 5.62E-06 | 4.02E-06 | 6.91E-06 | 0.070036 | 1.60E-01 | 0.17484208 8.01E-05 8.01E-05 0 0
5.805 1.29237
exit 0.223 FS 3.14
gradient
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DISTANCE IN FEET
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8 Hw =8.2' sheeflpile
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. 01— — 0
<>(- EL=9.4 ft
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E 20 & — 0
L £
L £
Z
z
Z 40— P4 — 40
@) g 8
= ¥
< o
a 60 — BAY IND CLAY, EL. TO-70 L )
m I
(1]
80 — — 80
Name: EMBANKMENT FILL, EL. +10.2 TO 0.2 Model: Saturated Only K-Sat: 9.8e-006 ft/sec K-Ratio: 1
Name: MARSH 1, EL. -7.6 to -11.0 Model: Saturated Only K-Sat: 1.31e-005 ft/sec K-Ratio: 1
Name: BEACH SAND, EL. -9 TO -46 Model: Saturated Only K-Sat: 0.00049 ft/sec K-Ratio: 1
Name: BAY SOUND CLAY, EL. -46 TO -70 Model: Saturated Only K-Sat: 3.28e-008 ft/sec K-Ratio: 1
Name: Sheet Pile Model: Saturated Only K-Sat: 1e-010 ft/sec  K-Ratio: 1
Name: SAND, EL. -5.0to -7.6 Model: Saturated Only K-Sat: 0.00049 ft/sec  K-Ratio: 1
Name: EMBANKMENT FILL (ML) EL. -3.4 to -5.0 Model: Saturated Only K-Sat: 1.64e-005 ft/sec  K-Ratio: 1
GENERAL NOTES
CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE LAKE PONTCHARTRAIN, LA. AND VICINITY
BOTH BORING AND CPT DATA PLATES. HURRICANE PROTECTION PROJECT
WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALSWERE ASSUMED TO VARY LINEARLY 17th STREET OUTFALL CANAL, REACH 16C,
BETWEENTHE VALUES INDICATED FOR THESE LOCATIONS. PROTECTED SIDE STABILITY ANALYSIS,

CASE: Seepage Analysis
Name: Seepage Analysis STA. 648+89 WEST

File Name: R16C.gsz Directory: Z:\OfficePrivateShares\ED-G\PRO World17th Street Canal\report B&V\Appendix E\calculations\SeepW R16_& R30\R16C\ ORLEANS PARISH, LOUISIANA
Last Edited By: Rosario-gonzalez, Pedro MVS

Figure 19 R16C SEEP/W Model Plot with Screen Shot of Drainage Inlet
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Reach 16D

Table 11 R16D Seep/W outputs

June 2012

17th Street Outfall Canal Geotechnical Report

Weighted
Unit 111
weight
Critical gradient 0.779
offset Total Pore-Water Water Cumulative X-Velocity | Y-Velocity XY'. X- Y- vol. Slope of Vol.
X Pressure . . Velocity X- Y- XY- . . Water Water
levee | Node Y (ft) Z (ft) Head Pressure Flux Water Flux Magnitude | Magnitude : . . . Conductivity | Conductivity
(ft) Head (ft) Magnitude | Gradient | Gradient Gradient Content Content Fn.
toe (ft) (ft) (psf) (ft3/sec) (ft3) (ft/sec) (ft/sec) (ft/sec) (ft/sec) (ft/sec) (Felfee) (/psf)
0 [13603 B 31 0 3.1 0 0 -2.03E-05 0 1.05E-06 | 6.26E-06 | 6.35E-06 | 8.39E-01 | 1.86E+00 | 2.04E+00 | 3.56E-06 3.56E-06 0 0
13600 | 244 -11 0 -0.8725 | 631.95654 | 10.12751 None None 5.83E-06 | 2.64E-06 6.40E-06 | 0.0727113 | 1.12E-01 | 0.13336199 8.01E-05 8.01E-05 0 0
7.9 2.22751
exit 0.282 FS 2.76
gradient
Total Pore-Water Water Cumulative X-Velocity | Y-Velocity XY'. X- Y- vol. Slope of Vol.
X Pressure . . Velocity X- Y- XY- . . Water Water
23 Node Y (ft) Z (ft) Head Pressure Flux Water Flux Magnitude | Magnitude : . . . Conductivity | Conductivity
(ft) (ft) (psf) Head (ft) (ft¥/sec) () (ft'sec) (ft/sec) Magnitude | Gradient | Gradient Gradient (ft/sec) (ft/sec) Content Content Fn.
P (ft/sec) (ft3/ft3) (/psf)
15161 ! 3.1 0 3.1 0 0 -1.54E-06 0 6.15E-08 | 1.55E-06 1.55E-06 | -5.53E-11 | 1.17E-01 1.17E-01 1.31E-05 1.31E-05 0 0
15158 | 267 -11 0 -2.4046 | 536.35282 | 8.595398 None None 5.09E-06 | 2.00E-06 5.47E-06 | 0.0635446 | 7.91E-02 | 0.10145344 8.01E-05 8.01E-05 0 0
7.9 0.6954
exit 0.088 FS 8.85
gradient
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" View Result Information -

Ciata Type: r'-h:u:le A
Data Category | all w
Parameter 13603 13600
PR3] 244 244
i (FE) B -11
DISTANCE IN FEET 7 ift) ] ]
Total Head (Ft) -5 -0.87249134
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Y 0 20 40 €0 &0 10 10 140 160 180 200 220 20 20 20 30 3 Water Flux (Ft3/sec) -2.0310574e-005  Mone
40 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ Cumnulative WWater Fhox (FE3) i] Mone
A-17 B15 #-Yelocity Magnitude (Ftfsec) 1.0546546e-006 5.8253214e-006
2-MKG & 4-MKG Y-Velocity Magnitude (Frjsec) 6.26414526-006  2.6439975e-006
PROTECTED SIDE w¥-Yelocity Magnitude (Ftfsec) £.3523076e-006 £.3972722e-006
20— FLOOD SIDE %-Gr adient 083857295 0072711309
Y-Gradient 1.5610475 0.11179663
K Hw =8.2' #y-Gradient 2.0413737 0.13336199
o) #-Conductiviey (Ftfsec) 3.5558871e-006 §.0118662e-005
- 0l— Y-Conductivity (Fbfsec) 3,5558871e-006 8.0118662e-005
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80 — 80
Name: EMBANKMENT FILL, EL. +10 TO varies Model: Saturated Only K-Sat: 2.62e-007 ft/sec  K-Ratio: 1
Name: MARSH 1, EL. -7.4 TO -11 Model: Saturated Only K-Sat: 1.31e-005 ft/sec ~ K-Ratio: 1
Name: BEACH SAND, EL. -11 TO -46 Model: Saturated Only K-Sat: 0.00049 ft/sec  K-Ratio: 1
Name: BAY SOUND CLAY, EL. -46 TO -70 Model: Saturated Only K-Sat: 3.28e-008 ft/sec ~ K-Ratio: 1
Name: Sheet Pile Model: Saturated Only K-Sat: 1e-010 ft/sec  K-Ratio: 1
Name: SAND (SP), EL. -4.2 TO -7.4 Model: Saturated Only K-Sat: 0.00049 ft/sec  K-Ratio: 1
Name: EMBANKMENT FILL, EL. -3.1 TO -4.2 PS Model: Saturated Only K-Sat: 1.31e-005 ft/sec  K-Ratio: 1

GENERAL NOTES

CLASSIFICATION STRATIFICATION
SHEAR STRENGTHS AND UNIT WEIGHTS OF
THE SOIL WERE BASED ON THE RESULTS OF
UNDISTURBED BORINGS AND CPT DATA. SEE
BOTH BORING AND CPT DATA PLATES.

WHERE INDICATED, SHEAR STRENGTHS BETWEEN
VERTICALSWERE ASSUMED TO VARY LINEARLY
BETWEENTHE VALUES INDICATED FOR THESE LOCATIONS.

Name: Seepage Analysis
File Name: R16D.gsz Directory: Z:\OfficePrivateShares\ED-G\PRO Work\17th Street Canal\report B&V\Appendix E\calculations\SeepW R16_&_R30\R16D\
Last Edited By: Rosario-gonzalez, Pedro MVS

Figure 20 R16A SEEP/W Model Plot with Screen Shot of Drainage Inlet

LAKE PONTCHARTRAIN, LA. AND VICINITY
HURRICANE PROTECTION PROJECT

17th STREET OUTFALL CANAL, REACH 16D,
PROTECTED SIDE STABILITY ANALY SIS,
CASE: Seepage Analysis

STA. 645+10 WEST

ORLEANS PARISH, LOUISIANA
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Hand Calculations example R16C:

Step 1

Obtained Hydraulic Grade Line graph from SEEP/W analysis.

Step2

Average gradients are defined as the change in total head across a layer of soil (Equation

).

Equation 1:
_ (= hy)
(21— 22)
i = Average Gradient
h, = Head at Top of Aquifer, ft
h, = Head at Bottom of Aquifer,ft
7z, = Elevation at Top of Aquifer, ft
z, = Elevation at Bottom of Aquifer, f
Equation 2:
(zy*y1+22%Y2...) (0.8x114+40.7 %122 + 101 % 3.5)
Yave = = = 106 pcf
(z1 + 25 ...) (0.8+ 0.7 + 3.5)
Zy, = thickness of Soil Strata, ft
Y12 = Unit Weight of Soil Strata, pcf
Equation 3:

: (Yave — Ywarer) _ (106 — 62.4)

i = 0.699
¢ (Ywarer) 62.4

i. = Critical Gradient for Soil
Yave = Average Unit Weight of Blanket, pcf
Ywarer = Unit Weight of Water, 62.4 pcf
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Conclusion

Reach 16B and 16C were the only two reaches out of the four analyzed by MVS with a
seepage FoS less than 1.6. In both deficiencies reaches there is a continuous inlet
drainage ditch on the protected side of the levee. The Seep/W models shown the velocity
vectors concentrate at the ditch, resulting in high pore pressures and exit gradients. While
the URS seepage FoS are somewhat higher than the ones calculated by MVS, their
analyses does not account for the variation in elevations on the protected side caused by
the inlet ditch. Also, the stratigraphy used by URS and prepared by B&V to run seep/w
was conservatively created for slope stability analysis and not for seepage analyses.

Table 12 points out the differences between URS and MV seepage analysis

Table 12 Differences between URS and MVS seepage analysis

URS MVS
No. Reach
Analyzed on 1 4
Seep/W
8.5 i
10 approximately 2000 ft after pump approximately
SWL (ft) station 6 ZOOOS:ta:::rzump
|
8 8.2
Sand and
Marsh
Sand and
Blanket Maintained constant Marsh
Distribution (Clay fill and Marsh) Silt, Sand and
Marsh
Clay, Sand
and Marsh
6.8
Blanket Thickness 59 6.3
(ft) ' 5.0
7.9
Drainage Inlet
Model on Seep/W No Yes
Hydraulic Maintained previously fglr);algr:\e/(qu
Permeability from Black & Veatch 1110-1-400

June 2012
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Appendix D: Soil Stratification by Sub-reach
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