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A. Vicinity Map 

  



 

 
VICINITY MAP 

 

 

On State Route 1 between Jefferson Boulevard and Fiji Way 
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B. Typical Cross Sections 
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C. Layout Plans 
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D. Profile Plans 
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E.  Drainage Plans 

  



BA
LL

O
N

A 
C

R
EE

K

April 24, 2023

1 2

4

5

3

3/
21

/2
02

4 
1:

50
 P

M
 M

:\
2L

O
S0

10
10

0\
PU

BL
IC

_W
O

RK
S\

SH
EE

TS
\A

LT
 1

 - 
N

EW
\L

IN
CO

LN
 - 

DR
AI

N
AG

E 
SH

EE
TS

.D
W

G

2

D-1
EA 07-33880

DRAINAGE PLAN
LINCOLN BLVD IMPROVEMENT



BA
LL

O
N

A 
C

R
EE

K

April 24, 2023

6

6

66

6

7

8 3/
21

/2
02

4 
1:

50
 P

M
 M

:\
2L

O
S0

10
10

0\
PU

BL
IC

_W
O

RK
S\

SH
EE

TS
\A

LT
 1

 - 
N

EW
\L

IN
CO

LN
 - 

DR
AI

N
AG

E 
SH

EE
TS

.D
W

G

12

9

9

10

11

11

D-2
EA 07-33880

DRAINAGE PLAN
LINCOLN BLVD IMPROVEMENT



April 24, 2023

3/
21

/2
02

4 
1:

50
 P

M
 M

:\
2L

O
S0

10
10

0\
PU

BL
IC

_W
O

RK
S\

SH
EE

TS
\A

LT
 1

 - 
N

EW
\L

IN
CO

LN
 - 

DR
AI

N
AG

E 
SH

EE
TS

.D
W

G

D-3
EA 07-33880

DRAINAGE PLAN
LINCOLN BLVD IMPROVEMENT



  07-LA-001, PM 30.16 to PM 30.74 

 

41 

F. Utility Plans 
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G. Preliminary Cost Estimate 

  



PROJECT  

The column titles for this worksheet are in row 2. They span cells A2. The data spans cells A3 through K61. There is information in every cell for column A through K inclusive.  If you are not using a screen reader, you can press Alt + R, T for the Review Ribbon, Edit Comment to move to and open a Comment once you are on a cell with a Comment. When you are finished reading the Comment, press Escape to close the comment and return to the worksheet. If you are using the JAWS screen reader, press Ctrl + Shift + Apostrophe to get a list of Comments and their cell coordinates in the worksheet. Press Enter on the Comment you want to go to or Escape once you’ve read the Comment for a cell. You are returned to the workbook. Note that there is no keyboard command with JAWS to reread Comments or read Comments once you are on them in a cell. You must use the ability to list Comments in order to read them if you are using the JAWS screen reader.©

EA: 07-33880

PID: 717000061 District-County-Route: 07-LA-001

PM: 30.2 - 30.7

SUMMARY OF PROJECT COST ESTIMATE

Current Year Cost Escalated Cost

30,428,800$                          39,766,455$                          

29,073,770$                          37,995,609$                          

59,502,570$                          77,762,064$                          

17,307,070$                          21,334,000$                          

76,810,000$                 99,097,000$                 

2,000,000$                            2,600,000$                            

4,200,000$                            5,460,000$                            

480,000$                               624,000$                               

2,100,000$                            2,730,000$                            

8,780,000$                   11,414,000$                 

85,600,000$            111,000,000$          
*

Programmed Amount

Month / Year

Date of Estimate (Month/Year) 12 / 2022

Estimated Construction Start (Month/Year) 1 / 2027

Number of Working Days = 783

Estimated Mid-Point of Construction (Month/Year) 6 / 2028

Estimated Construction End (Month/Year) 12 / 2029

Number of Plant Establishment Days 120

2/1/1996

3/1/2024

6/1/2026

9/1/2026

1/1/2027

xx/xx/xxxx (xxx) xxx-xxxx

           Office Engineer / Cost Estimate Certifier Date Phone

xx/xx/xxxx
(xxx) xxx-xxxx

Project Manager Date Phone

Approved by Project Manager

RTL

PID Approval

 PA/ED Approval

PS&E

Program Code :

Project Limits :

Project Description: 

Scope :

Reviewed by District O.E.  or       

Cost Estimate Certifier

Begin Construction

TOTAL SUPPORT COST

Estimated Project Schedule

TOTAL PROJECT COST     

PS&E SUPPORT

TOTAL CAPITAL OUTLAY COSTS

CONSTRUCTION SUPPORT

PA&ED COST ESTIMATE

EA: 07-33880 PID: 717000061

RIGHT OF WAY SUPPORT   

TOTAL  STRUCTURES COST

SUBTOTAL CONSTRUCTION  COST 

Draft Project Report

20.20.800.100

Jefferson Boulevard to Fiji Way

Multimodal Corridor Improvements

Roadway Widening, Bridge Replacement, and Bicycle and Pedestrian Improvements

Alternative # 1Alternative : 

TOTAL RIGHT OF WAY COST

TOTAL ROADWAY COST

Type of Estimate :

PA/ED SUPPORT

1 of 11 4/23/2024



PROJECT COST ESTIMATE

The column titles for this worksheet are in row 4. They span cells A4. The data spans cells A5 through H49. There is information in every cell for column A through H inclusive.  If you are not using a screen reader, you can press Alt + R, T for the Review Ribbon, Edit Comment to move to and open a Comment once you are on a cell with a Comment. When you are finished reading the Comment, press Escape to close the comment and return to the worksheet. If you are using the JAWS screen reader, press Ctrl + Shift + Apostrophe to get a list of Comments and their cell coordinates in the worksheet. Press Enter on the Comment you want to go to or Escape once you’ve read the Comment for a cell. You are returned to the workbook. Note that there is no keyboard command with JAWS to reread Comments or read Comments once you are on them in a cell. You must use the ability to list Comments in order to read them if you are using the JAWS screen reader.EA: 07-33880 PID: 717000061

I.  ROADWAY ITEMS SUMMARY

Cost

1 5,547,300$                 

2 5,027,600$                 

3 396,800$                    

4 476,900$                    

5 4,650,400$                 

6 2,555,000$                 

7 56,000$                      

8 935,500$                    

9 1,964,600$                 

10 622,400$                    

11 796,500$                    

12 2,328,300$                 

13 5,071,500$                 

30,428,800$           

Paul Gervacio, Project Engineer 4/23/2024                  (916)788-4877

Name and Title Date Phone

Tim Hayes, Project Manager 4/23/2024                    (916)759-4978

Name and Title Date Phone

Supplemental Work

Estimate Reviewed By :

Time-Related Overhead

Total Roadway Contingency

Environmental 

Traffic Items

Detours

Minor Items

Roadway Mobilization

Section

Earthwork

Pavement Structural Section

Drainage

Specialty Items

TOTAL ROADWAY ITEMS

Estimate Prepared By :

By signing this estimate you are attesting that you have discussed your project with all functional units and 

have incorporated all their comments or have discussed with them why they will not be incorporated. 

State Furnished

2 of 11 4/23/2024



PROJECT COST ESTIMATE

The column titles for this worksheet are in row 2. They span cells A2. The data spans cells A3 through J61. There is information in every cell for column A through J inclusive.  If you are not using a screen reader, you can press Alt + R, T for the Review Ribbon, Edit Comment to move to and open a Comment once you are on a cell with a Comment. When you are finished reading the Comment, press Escape to close the comment and return to the worksheet. If you are using the JAWS screen reader, press Ctrl + Shift + Apostrophe to get a list of Comments and their cell coordinates in the worksheet. Press Enter on the Comment you want to go to or Escape once you’ve read the Comment for a cell. You are returned to the workbook. Note that there is no keyboard command with JAWS to reread Comments or read Comments once you are on them in a cell. You must use the ability to list Comments in order to read them if you are using the JAWS screen reader.EA: 07-33880 PID: 717000061

SECTION 1:   EARTHWORK

Item code           Unit Quantity Unit Price ($) Cost

190101 Roadway Excavation CY 19,458 x 35.00 = 681,030$             

70030 Lead Compliance Plan LS x = -$                        

194001 Ditch Excavation CY x = -$                        

198010 Imported Borrow CY 96,525 x 50.00 = 4,826,250$          

192037 Structure Excavation (Retaining Wall) CY x = -$                        

193013 Structure Backfill (Retaining Wall) CY x = -$                        

193031 Pervious Backfill Material (Retaining Wall) CY x = -$                        

170104 Clearing & Grubbing ACRE 10 x 3,000.00 = 30,000$               

100100 Develop Water Supply LS 1 x 10,000.00 = 10,000$               

19801X Imported Borrow CY/TON x = -$                        

210130 Duff ACRE x = -$                        

XXXXXX Some Item Unit x = -$                        

5,547,300$          

SECTION 2:  PAVEMENT STRUCTURAL SECTION

Item code           Unit Quantity Unit Price ($) Cost

401050 Jointed Plain Concrete Pavement CY x = -$                        

400050 Continuously Reinforced Concrete Pavement CY x = -$                        

404092 Seal Pavement Joint LF x = -$                        

404093 Seal Isolation Joint LF x = -$                        

413117 Seal Concrete Pavement Joint (Silicone) LF x = -$                        

413118 Seal Pavement Joint (Asphalt Rubber) LF x = -$                        

280010 Rapid Strength Concrete Base CY x = -$                        

410095 Dowel Bar (Drill and Bond) EA x = -$                        

390132 Hot Mix Asphalt (Type A) TON x = -$                        

390137 Rubberized Hot Mix Asphalt (Gap Graded) TON 14,046 x 160.00 = 2,247,360$          

39300X Geosynthetic Pavement Interlayer (Type X) SQYD x = -$                        

260203 Class 2 Aggregate Base CY 22,890 x 80.00 = 1,831,200$          

290201 Asphalt Treated Permeable Base CY x = -$                        

250401 Class 4 Aggregate Subbase CY x = -$                        

374002 Asphaltic Emulsion (Fog Seal Coat) TON x = -$                        

397005 Tack Coat TON x = -$                        

377501 Slurry Seal TON x = -$                        

3750XX Screenings (Type XX) TON x = -$                        

374492 Asphaltic Emulsion (Polymer Modified) TON x = -$                        

370001 Sand Cover (Seal) TON x = -$                        

731530 Minor Concrete (Textured Paving) CY x = -$                        

394095 Roadside Paving (AC Trail) SQYD 363 x 180.00 = 65,340$               

731504 Minor Concrete (Curb and Gutter) LF 9,823 x 45.00 = 442,035$             

731521 Minor Concrete (Sidewalk) CY 791 x 500.00 = 395,500$             

39407X Place Hot Mix Asphalt Dike (Type X) LF x = -$                        

150771 Remove Asphalt Concrete Dike LF x = -$                        

420201 Grind Existing Concrete Pavement SQYD x = -$                        

150860 Remove Base and Surfacing CY x = -$                        

390095 Replace Asphalt Concrete Surfacing CY x = -$                        

153248 Remove Concrete (Sidewalk) SQFT 7,680 x 6.00 = 46,080$               

394090 Place Hot Mix Asphalt (Miscellaneous Area) SQYD x = -$                        

153103 Cold Plane Asphalt Concrete Pavement SQYD x = -$                        

39405X Shoulder Rumble Strip (HMA, X-In Indentations) STA x = -$                        

413113 Repair Spalled Joints, Polyester Grout SQYD x = -$                        

420102 Groove Existing Concrete Pavement SQYD x = -$                        

390136 Minor Hot Mix Asphalt TON x = -$                        

394095 Roadside Paving (Miscellaneous Areas) SQYD x = -$                        

XXXXXX Some Item Unit x = -$                        

5,027,600$          

TOTAL EARTHWORK SECTION ITEMS

TOTAL PAVEMENT STRUCTURAL SECTION ITEMS

3 of 11 4/23/2024



PROJECT COST ESTIMATE

The column titles for this worksheet are in row 2. They span cells A2. The data spans cells A3 through J70. There is information in every cell for column A through J inclusive.  If you are not using a screen reader, you can press Alt + R, T for the Review Ribbon, Edit Comment to move to and open a Comment once you are on a cell with a Comment. When you are finished reading the Comment, press Escape to close the comment and return to the worksheet. If you are using the JAWS screen reader, press Ctrl + Shift + Apostrophe to get a list of Comments and their cell coordinates in the worksheet. Press Enter on the Comment you want to go to or Escape once you’ve read the Comment for a cell. You are returned to the workbook. Note that there is no keyboard command with JAWS to reread Comments or read Comments once you are on them in a cell. You must use the ability to list Comments in order to read them if you are using the JAWS screen reader.EA: 07-33880 PID: 717000061

SECTION 3:   DRAINAGE

Item code           Unit Quantity Unit Price ($) Cost

510092 Structural Concrete, Headwall CY 9 x 6,200.00 = 55,800$               

510094 Structural Concrete, Drainage Inlet CY 18 x 4,000.00 = 72,000$               

510502 Minor Concrete (Minor Structure) CY 2 x 3,500.00 = 7,000$                 

520101 Bar Reinforcing Steel LB 3,596 x 4.00 = 14,384$               

650014 18" Reinforced Concrete Pipe LF 47 x 415.00 = 19,505$               

650018 24" Reinforced Concrete Pipe LF 381 x 310.00 = 118,110$             

665023 24" Corrugated Steel Pipe (0.079" Thick) LF 61 x 250.00 = 15,250$               

665047 48" Corrugated Steel Pipe (0.109" Thick) LF 3 x 400.00 = 1,200$                 

710132 Remove Culvert LF 296 x 70.00 = 20,720$               

710150 Remove Inlet EA 11 x 1,900.00 = 20,900$               

710152 Remove Headwall CY 3 x 3,250.00 = 9,750$                 

710196 Adjust Inlet EA 2 x 3,000.00 = 6,000$                 

710262 Cap Inlet EA 1 x 2,400.00 = 2,400$                 

723070 Rock Slope Protection (150 LB, Class III, Method B) CY 7 x 400.00 = 2,800$                 

729011 Rock Slope Protection Fabric (Class 8) SQYD 27 x 80.00 = 2,160$                 

750001 Miscellaneous Iron and Steel LF 4,109 x 7.00 = 28,763$               

XXXXXX Additional Drainage LS x = -$                        

396,800$             

SECTION 4:   SPECIALTY ITEMS

Item code           Unit Quantity Unit Price ($) Cost

080050 Progress Schedule (Critical Path Method) LS x = -$                        

582001 Sound Wall (Masonry Block) SQFT x =  $                        - 

510530 Minor Concrete (Wall) CY x = -$                        

15325X Remove Sound Wall LF/LS x = -$                        

070030 Lead Compliance Plan LS x = -$                        

141120 Treated Wood Waste LB x = -$                        

153221 Remove Concrete Barrier  LF x = -$                        

839752 Remove Guardrail LF 2,360 x 30.00 = 70,800$               

150668 Remove Flared End Section EA x = -$                        

8000XX Chain Link Fence (Type XX) LF x = -$                        

810170 Delineator (Class 1) K-71 EA 250 x 60.00 = 15,000$               

832006 Midwest Guardrail System (Steel Post) LF 430 x 70.00 = 30,100$               

839301 Single Thrie Beam Barrier LF x = -$                        

839310 Double Thrie Beam Barrier LF x = -$                        

839521 Cable Railing LF x = -$                        

8395XX Terminal System (Type CAT) EA x = -$                        

839585 Alternative Flared Terminal System EA x = -$                        

839584 Alternative In-line Terminal System EA x = -$                        

4906XX CIDH Concrete Piling (Insert Diameter) LF x = -$                        

839601 Crash Cushion (Quadguard M10) EA 3 x 35,000.00 = 105,000$             
839XXX Crash Cushion (Insert Type) EA x = -$                        

83XXXX Concrete Barrier (Insert Type) LF x = -$                        

520103 Bar Reinforced Steel (Retaining Wall) LB x = -$                        

510060 Structural Concrete, Retaining Wall CY x = -$                        

513553 Retaining Wall (Masonry Wall) SQFT x = -$                        

511035 Architectural Treatment SQFT x = -$                        

598001 Anti-Graffiti Coating SQFT x = -$                        

203070 Rock Stain SQFT x = -$                        

5136XX Reinforced Concrete Crib Wall (Type X) SQFT x = -$                        

83954X Transition Railing (Type X) EA x = -$                        

597601 Prepare and Stain Concrete SQFT x = -$                        

839561 Rail Tensioning Assembly EA x = -$                        

83958X End Anchor Assembly (Type X) EA x = -$                        

Qwik Curb LF 1,100 x 80.00 = 88,000$               

582001 Sound Wall (Masonry Block) SF 5,600 x 30.00 = 168,000$             

476,900$             

TOTAL DRAINAGE ITEMS

TOTAL SPECIALTY ITEMS
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PROJECT COST ESTIMATE

The column titles for this worksheet are in row 2. They span cells A2. The data spans cells A3 through J70. There is information in every cell for column A through J inclusive.  If you are not using a screen reader, you can press Alt + R, T for the Review Ribbon, Edit Comment to move to and open a Comment once you are on a cell with a Comment. When you are finished reading the Comment, press Escape to close the comment and return to the worksheet. If you are using the JAWS screen reader, press Ctrl + Shift + Apostrophe to get a list of Comments and their cell coordinates in the worksheet. Press Enter on the Comment you want to go to or Escape once you’ve read the Comment for a cell. You are returned to the workbook. Note that there is no keyboard command with JAWS to reread Comments or read Comments once you are on them in a cell. You must use the ability to list Comments in order to read them if you are using the JAWS screen reader.EA: 07-33880 PID: 717000061

SECTION 5:   ENVIRONMENTAL

5A - ENVIRONMENTAL MITIGATION

Item code           Unit Quantity Unit Price ($) Cost

Impact Mitigation and Monitoring LS 1 x 4,373,200.00 = 4,373,200$          
130670 Temporary Reinforced Silt Fence LF x = -$                         
141000 Temporary Fence  (Type ESA) LF x = -$                         

Subtotal Environmental Mitigation 4,373,200$          

5B - LANDSCAPE AND IRRIGATION

Item code           Unit Quantity Unit Price ($) Cost

20XXXX Highway Planting LS 1 x 30,200.00 = 30,200$               

20XXXX Irrigation System LS 1 x 30,200.00 = 30,200$               

204099 Plant Establishment Work LS x = -$                         

204101 Extend Plant Establishment Work LS x = -$                         

20XXXX Follow-up Landscape Project LS x = -$                         

150685 Remove Irrigation Facility LS x = -$                         

20XXXX Maintain Existing (Irrigation or Planted Areas) LS x = -$                         

206400 Check and Test Existing Irrigation Facilities LS x = -$                         

21011X Imported Topsoil (X) CY/TON x = -$                         

20XXXX Rock Blanket, Rock Mulch, DG, Gravel Mulch SQFT/SQYD x = -$                         

200122 Weed Germination SQYD x = -$                         

208304 Water Meter EA x = -$                         

2087XX XX" Conduit (Use for Irrigation x-overs) LF x = -$                         

20890X
Extend X" Conduit (Use for Extension of Irrigation 

x-overs)
LF x = -$                         

Subtotal Landscape and Irrigation 60,400$               

5C - EROSION CONTROL

Item code           Unit Quantity Unit Price ($) Cost

210010 Move In/Move Out (Erosion Control) EA x = -$                         
210350 Fiber Rolls LF x = -$                         
210360 Compost Sock LF x = -$                         
2102XX Rolled Erosion Control Product (X) SQFT x = -$                         
21025X Bonded Fiber Matrix SQFT/ACRE x = -$                         
210300 Hydromulch SQFT x = -$                         
210420 Straw SQFT x = -$                         
210430 Hydroseed SQFT x = -$                         
210600 Compost  SQFT x = -$                         
210630 Incorporate Materials SQFT x = -$                         

Subtotal Erosion Control -$                         

5D - NPDES

Item code           Unit Quantity Unit Price ($) Cost 4/28/2023 - Added in NPDES quantities to match SWDR - JG

130300 Prepare SWPPP LS 1 x 8,800.00 = 8,800$                 

130200 Prepare WPCP LS x = -$                         

130100 Job Site Management LS 1 x 50,000.00 = 50,000$               

130330 Storm Water Annual Report EA 2 x 2,000.00 = 4,000$                 

130310 Rain Event Action Plan (REAP) EA 50 x 500.00 = 25,000$               

130320 Storm Water Sampling and Analysis Day EA x = -$                         

130520 Temporary Hydraulic Mulch SQYD x = -$                         

130550 Temporary Hydroseed SQYD 10,000 x 1.50 = 15,000$               

130505  Move-In/Move-Out (Temporary Erosion Control) EA 3 x 1,500.00 = 4,500$                 

130640 Temporary Fiber Roll LF 3,500 x 7.50 = 26,250$               

130900 Temporary Concrete Washout LS 1 x 10,000.00 = 10,000$               

130710 Temporary Construction Entrance EA 4 x 4,600.00 = 18,400$               

130610 Temporary Check Dam LF x = -$                         

130620 Temporary Drainage Inlet Protection EA 16 x 275.00 = 4,400$                 

130570 Temporary Cover SQYD 1,000 x 7.50 = 7,500$                 

130730 Street Sweeping LS 1 x 10,000.00 = 10,000$               

Subtotal NPDES 183,850$             

TOTAL ENVIRONMENTAL 4,650,400$          

Supplemental Work for NPDES 4/28/2023 - Added in NPDES quantities to match SWDR - JG

066595 Water Pollution Control Maintenance Sharing* LS 1 x 21,950.00 = 21,950$               

066596 Additional Water Pollution Control** LS 1 x 6,000.00 = 6,000$                 

066597 Storm Water Sampling and Analysis*** LS 1 x 5,000.00 = 5,000$                 

XXXXXX Some Item LS x = -$                         

Subtotal Supplemental Work for NDPS 32,950$               

*** Applies only to project with SWPPPs.

 

*Applies to all SWPPPs and those WPCPs with sediment control or soil stabilization BMPs.

**Applies to both SWPPPs and WPCP projects.
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PROJECT COST ESTIMATE

The column titles for this worksheet are in row 2. They span cells A2. The data spans cells A3 through J66. There is information in every cell for column A through J inclusive.  If you are not using a screen reader, you can press Alt + R, T for the Review Ribbon, Edit Comment to move to and open a Comment once you are on a cell with a Comment. When you are finished reading the Comment, press Escape to close the comment and return to the worksheet. If you are using the JAWS screen reader, press Ctrl + Shift + Apostrophe to get a list of Comments and their cell coordinates in the worksheet. Press Enter on the Comment you want to go to or Escape once you’ve read the Comment for a cell. You are returned to the workbook. Note that there is no keyboard command with JAWS to reread Comments or read Comments once you are on them in a cell. You must use the ability to list Comments in order to read them if you are using the JAWS screen reader.EA: 07-33880 PID: 717000061

SECTION 6:   TRAFFIC ITEMS

6A - Traffic Electrical

Item code           Unit Quantity Unit Price ($) Cost

860460 Lighting and Sign Illumination LS x = -$                          
860201 Signal and Lighting LS x = -$                          
860990 Closed Circuit Television System LS x = -$                          
86110X Ramp Metering System (Location X) LS x = -$                          
86070X Interconnection Conduit and Cable LF/LS x = -$                          
5602XX Furnish Sign Structure (Type X) LB x = -$                          
5602XX Install Sign Structure (Type X) LB x = -$                          
498040 XX" CIDHC Pile (Sign Foundation) LF x = -$                          
86080X Inductive Loop Detectors EA/LS x = -$                          
8609XX Traffic Monitoring Station (Type X) LS x = -$                          
15075X Remove Sign Structure EA/LS x = -$                          
151581 Reconstruct Sign Structure EA x = -$                          
152641 Modify Sign Structure EA x = -$                          
860090 Maintain Existing Traffic Management System Elements During ConstructionLS x = -$                          
86XXXX Fiber Optic Conduit System LS x = -$                          
861502 Modify signal EA 1 x 50,000.00 = 50,000$                
870200 Lighting System LS 1 x 150,000.00 = 150,000$              
870400 Signal and Lighting System LS 1 x 450,000.00 = 450,000$              
872141 Remove Lighting Systems LS 1 x 60,000.00 = 60,000$                
XXXXX Some Item Unit x = -$                          

Subtotal Traffic Electrical 710,000$             

6B - Traffic Signing and Striping

Item code           Unit Quantity Unit Price ($) Cost

820840 Roadside Sign - One Post EA 36 x 500.00 = 18,000$                
820850 Roadside Sign - Two Post EA 2 x 700.00 = 1,400$                  
5602XX Furnish Sign  SQFT x = -$                          
568016 Install Sign Panel on Existing Frame SQFT x = -$                          
150711 Remove Painted Traffic Stripe LF x = -$                          
141101 Remove Yellow Painted Traffic Stripe (Hazardous LF x = -$                          
150712 Remove Painted Pavement Marking SQFT x = -$                          
820230 Remove Sign EA 38 x 250.00 = 9,500$                  
152320 Reset Roadside Sign EA x = -$                          
152390 Relocate Roadside Sign EA x = -$                          
82010X Delineator (Class X) EA x = -$                          
840502 Thermoplastic Traffic Stripe LF 36,000 x 2.00 = 72,000$                
840519 Thermoplastic Crosswalk and Pavement Marking SQFT 8,370 x 11.00 = 92,070$                
840502 Thermoplastic Traffic Stripe (Enhanced Wet Night Visibility) LF x = -$                          
846012 Thermoplastic Crosswalk and Pavement Marking (Enhanced  Wet Night Visibility) SQFT x = -$                          
120090 Construction Area Signs LS x = -$                          
84XXXX Permanent Pavement Delineation LS x = -$                          

Subtotal Traffic Signing and Striping 192,970$             

6C - Traffic Management Plan
Item code           Unit Quantity Unit Price ($) Cost
128651 Portable Changeable Message Signs EA 6 x 10,000$          = 60,000$                
120159 Temporary Traffic Stripe (Paint) LF 36,000 x 6$                   = 216,000$              
129000 Temporary Railing (Type K) Stage 1 LF 5,000 x 30$                 = 150,000$              
129000 Temporary Railing (Type K) Stage 2 LF 5,000 x 30$                 = 150,000$              
390132 Hot Mix Asphalt (type A) (Stage 1) TON 240 x 950$               = 228,000$              
390132 Hot Mix Asphalt (type A) (Stage 2) TON 240 x 950$               = 228,000$              

Traffic Management Plan Administration LS 1 x 70,000$          = 70,000$                

Subtotal Traffic Management Plan 1,102,000$          

6D - Stage Construction and Traffic Handling

Item code           Unit Quantity Unit Price ($) Cost

120199 Traffic Plastic Drum EA x = -$                          
12016X Channelizer (Type X) EA x = -$                          
120120 Type III Barricade EA x = -$                          
129100 Temporary Crash Cushion Module EA x = -$                          
120100 Traffic Control System LS 1 x 550,000 = 550,000$              
129110 Temporary Crash Cushion EA x = -$                          
129000 Temporary Railing (Type K) LF x = -$                          
120149 Temporary Pavement Marking (Paint) SQFT x = -$                          
82010X Delineator (Class X) EA x = -$                          
XXXXXX Some Item Unit x = -$                          

Subtotal Stage Construction and Traffic Handling 550,000$             

2,555,000$           TOTAL TRAFFIC ITEMS
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PROJECT COST ESTIMATE
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SECTION 7:   DETOURS

Item code           Unit Quantity Unit Price ($) Cost

190101 Roadway Excavation CY x = -$                          

19801X Imported Borrow CY/TON x = -$                          

390132 Hot Mix Asphalt (Type A) TON x = -$                          

26020X Class 2 Aggregate Base TON/CY x = -$                          

250401 Class 4 Aggregate Subbase CY x = -$                          

130620 Temporary Drainage Inlet Protection EA x = -$                          

129000 Temporary Railing (Type K) LF x = -$                          

120100 Traffic Control System LS 1 x 56,000.00 = 56,000$                

120149 Temporary Pavement Marking (Paint) SQFT x = -$                          

80010X Temporary Fence (Type X) LF x = -$                          

XXXXXX Some Item LS x = -$                          

56,000$                  

SUBTOTAL SECTIONS 1 through 7 18,710,000$        

SECTION 8:   MINOR ITEMS

8A - Other Minor Items

Other Minor Items 5.0% 935,500$              

          Total of Section 1-7 18,710,000$        x 5.0% = 935,500$              

935,500$                

SECTIONS 9:  ROADWAY MOBILIZATION

Item code           

999990           Total Section 1-8 19,645,500$      x 10% = 1,964,550$           

1,964,600$             

SECTION 10:   SUPPLEMENTAL WORK

Item code           Unit Quantity Unit Price ($) Cost

XXXXXX Some Item Unit x = -$                          

Cost of NPDES  Supplemental Work specified in Section 5D = 32,950$                

          Total Section 1-8 19,645,500$      3% = 589,365$              

TOTAL SUPPLEMENTAL WORK 622,400$                

Includes constructing, maintaining, and removal

TOTAL DETOURS

TOTAL MINOR ITEMS

TOTAL ROADWAY MOBILIZATION

* Includes constructing, maintaining, and removal
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PROJECT COST ESTIMATE

The column titles for this worksheet are in row 2. They span cells A2. The data spans cells A3 through J59. There is information in every cell for column A through J inclusive.  If you are not using a screen reader, you can press Alt + R, T for the Review Ribbon, Edit Comment to move to and open a Comment once you are on a cell with a Comment. When you are finished reading the Comment, press Escape to close the comment and return to the worksheet. If you are using the JAWS screen reader, press Ctrl + Shift + Apostrophe to get a list of Comments and their cell coordinates in the worksheet. Press Enter on the Comment you want to go to or Escape once you’ve read the Comment for a cell. You are returned to the workbook. Note that there is no keyboard command with JAWS to reread Comments or read Comments once you are on them in a cell. You must use the ability to list Comments in order to read them if you are using the JAWS screen reader.EA: 07-33880 PID: 717000061

SECTION 11:   STATE FURNISHED MATERIALS AND EXPENSES

Item code           Unit Quantity Unit Price ($) Cost

066105 Resident Engineers Office LS 1 x 30,000.00 = $30,000
066063 Traffic Management Plan - Public Information LS 1 x 60,000.00 = $60,000
066901 Water Expenses LS x = $0
8609XX Traffic Monitoring Station (X) LS x = $0
066841 Traffic Controller Assembly LS x = $0
066840 Traffic Signal Controller Assembly LS x = $0
066062 COZEEP Contract LS 1 x 500,000.00 = $500,000
066838 Reflective Numbers and Edge Sealer LS x = $0
066065 Tow Truck Service Patrol LS x = $0
066916 Annual Construction General Permit Fee LS 1 x 10,000.00 = $10,000

XXXXXX Some Item Unit x = $0

          Total Section 1-8 19,645,500$        1% = 196,455$             

$796,500

SECTION 12:   TIME-RELATED OVERHEAD

Total of Roadway and Structures Contract Items excluding Mobilization $46,565,657 (used to calculate TRO)

Total Construction Cost (excluding TRO and Contingency) $52,102,770 (used to check if project is greater than $5 million excluding contingency)

Estimated Time-Related Overhead (TRO) Percentage (0% to 10%) = 5%

Item code           Unit Quantity Unit Price ($) Cost

090100 Time-Related Overhead WD 783 X $2,974 = $2,328,300

TOTAL TIME-RELATED OVERHEAD $2,328,300

SECTION 13:   ROADWAY CONTINGENCY

Risk Amount from Risk Register (for Known Risks) #REF! #REF!
Additional or Residual Contingency (for Unknown/Undefined Risks) #REF! #REF!

        Total  Section 1-12 $ 25,357,300   x 20% = $5,071,460

TOTAL CONTINGENCY* $5,071,500

TOTAL STATE FURNISHED
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PROJECT COST ESTIMATE

The column titles for this worksheet are in row 2. They span cells A2. The data spans cells A3 through N68. There is information in every cell for column A through N inclusive.  If you are not using a screen reader, you can press Alt + R, T for the Review Ribbon, Edit Comment to move to and open a Comment once you are on a cell with a Comment. When you are finished reading the Comment, press Escape to close the comment and return to the worksheet. If you are using the JAWS screen reader, press Ctrl + Shift + Apostrophe to get a list of Comments and their cell coordinates in the worksheet. Press Enter on the Comment you want to go to or Escape once you’ve read the Comment for a cell. You are returned to the workbook. Note that there is no keyboard command with JAWS to reread Comments or read Comments once you are on them in a cell. You must use the ability to list Comments in order to read them if you are using the JAWS screen reader.EA: 07-33880 PID: 717000061

II.  STRUCTURE ITEMS

130 LF 54 LF 0 LF

335 LF 150 LF 0 LF

43485 SQFT 8150 SQFT 0 SQFT

5 LF 7 LF 0 LF

100 LF 0 LF 0 LF

150 LF 0 LF 0 LF

15000 SQFT 0 SQFT 0 SQFT

0 LF 0 LF 0 LF

STRUCTURES MOBILIZATION 10%

STRUCTURES CONTINGENCY* 25%

Bridge 1 Bridge 2

DATE OF ESTIMATE 12/13/22 12/13/22 00/00/00

Bridge Name Lincoln Blvd Bridge Culver Blvd Bridge xxxxxxxxxxxxxxxxxxx

Bridge Number 53-0118 53-0089 57-XXX

xxxxxxxxxxxxxxxxxxx

Structure Type
PC/PS Wide Flange Girders 

on Coulumns
PC/PS Wide Flange Girders xxxxxxxxxxxxxxxxxxx

Width (Feet) [out to out]

Total Bridge Length (Feet)

Total Area (Square Feet)

Structure Depth (Feet)

Footing Type (pile or spread) CISS Pile CIDH Piles

Cost Per Square Foot $372 $658 $0

COST OF EACH $16,170,332 $5,365,794 $0

Building 1

DATE OF ESTIMATE 00/00/00 00/00/00 00/00/00

Building Name xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx

Bridge Number 57-XXX 57-XXX 57-XXX

xxxxxxxxxxxxxxxxxxx

Structure Type xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx

Width (Feet) [out to out]

Total Building Length (Feet)

Total Area (Square Feet)

Structure Depth (Feet)

Footing Type (pile or spread) xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx

TOTAL COST OF BRIDGES $21,536,126

TOTAL COST OF BUILDINGS $0

$5,384,031

$2,153,613

Cost Per Square Foot $0 $0 $0

COST OF EACH $0 $0 $0

TOTAL COST OF STRUCTURES

Estimate Prepared By:

XXXXXXXXXXXXXXXXX ------ Division of Structures Date

$29,073,770
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PROJECT COST ESTIMATE

The column titles for this worksheet are in row 2. They span cells A2. The data spans cells A3 through L53. There is information in every cell for column A through L inclusive.  If you are not using a screen reader, you can press Alt + R, T for the Review Ribbon, Edit Comment to move to and open a Comment once you are on a cell with a Comment. When you are finished reading the Comment, press Escape to close the comment and return to the worksheet. If you are using the JAWS screen reader, press Ctrl + Shift + Apostrophe to get a list of Comments and their cell coordinates in the worksheet. Press Enter on the Comment you want to go to or Escape once you’ve read the Comment for a cell. You are returned to the workbook. Note that there is no keyboard command with JAWS to reread Comments or read Comments once you are on them in a cell. You must use the ability to list Comments in order to read them if you are using the JAWS screen reader.EA: 07-33880 PID: 717000061

III.  RIGHT OF WAY
Fill in all of the available information from the Right of Way Data Sheet.

A) A1) Acquisition, including Excess Land Purchases, Damages & Goodwill, Fees $ 13,850,000

A2) SB-1210 $ .

B) Acquisition of Offsite Mitigation $ 0

C) C1) Utility Relocation (State Share) $ 3,444,000

C2) Potholing (Design Phase) $ 0

D) Railroad Acquisition $ 0

E) Clearance / Demolition $ 0

 

F) Relocation Assistance (RAP and/or Last Resort Housing Costs) $ 0

G) $ 0

H) Environmental Review $ 0

I) 0% $ 0

J) Design Appreciation Factor 0% $ 0

K) Utility Relocation (Construction Cost) $ 13,070

L)

M)

N)

1 When estimate has Support Costs only 2 When estimate has Utility Relocation 3 When R/W Acquisition is required

$17,307,070

Title and Escrow

Condemnation Settlements

Note: Items G & H applied to items A + B

TOTAL RIGHT OF WAY  ESTIMATE   

 Support Cost Estimate 

Prepared By Project Coordinator1
Phone

TOTAL R/W ESTIMATE:    Escalated $21,334,000

$0RIGHT OF WAY SUPPORT

 Utility Estimate Prepared 

By Utility Coordinator2 Phone

 R/W Acquisition Estimate 

Prepared By Right of Way Estimator3
Phone
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H. Storm Water Data Report Cover Sheet 

  



(07-LA-001), (R30.16 – R30.74) SWDR – Long Form 
(EA 338800) (March 2024) 

PPDG July 2023 1 of 11 

 

 

Dist-County-Route: 07-LA-001 

Post Mile Limits: R30.16 – R30.74 

Type of Work: Lincoln Boulevard Widening Project 

Project ID (EA): 0717000061 (338800) 

 

Phase:  PID   PA/ED  PS&E 

 
 

Applicable Caltrans Post Construction Treatment Requirement:       2012        2022  

Regional Water Quality Control Board(s): Region 4 – Los Angeles 

Total Disturbed Soil Area: 
9.16 acres  
(within CT R/W) 

PCTA: 6.14 acres (within CT R/W) 

Alternative Compliance (acres): 0.24 ATA 2 (50% Rule)? Yes  No  

Estimated Const. Start Date: 1/1/27 Estimated Const. Completion Date: 12/31/30 

Risk Level:  RL 1  RL 2  RL 3  WPCP  Other:    

Is (M)WELO applicable? Yes  No   

Is the Project within a TMDL watershed? Yes  No   

Does the project require trash treatment?  Yes  No   

Notification of ADL reuse (if yes, provide date): Yes  Date:  No  

    

This Report has been prepared under the direction of the following Licensed Person. The Licensed Person 

attests to the technical information contained herein and the date upon which recommendations, 

conclusions, and decisions are based. Professional Engineer or Landscape Architect stamp required at 

PS&E only. 

 

Brian Wright,  Farzana Huda, Date 
Registered Project Engineer/Landscape 
Architect 

Caltrans Designated Oversight 
Representative 

I have reviewed the stormwater quality design issues and find this report to be complete, current and 
accurate: 

  

 Shabbir Ahmed, Project Manager Date 

  

 Rudy Ruiz, District Maintenance Stormwater Coordinator  Date 

  

 Kathleen Hamer, Designated Landscape Architect 
Representative  

Date 

 

 

Shao-Chiang Liu, District/Regional Design SW Coordinator Date 

 

6/30/25 
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I. Draft Environmental Impact Report  

and Environmental Assessment Cover Sheet 

  



 

 

State Route 1 (SR-1/Lincoln Boulevard) 

Multimodal Improvements Project 

Along SR-1/Lincoln Boulevard Between Jefferson Boulevard and Fiji Way 

in the City and County of Los Angeles 

District 07-LA-001, (PM 30.16/30.74) 

EA 07-33880--EFIS No. 0717000061 

SCH No. 2018031048 

 

Draft Environmental Impact Report/ 

Environmental Assessment 
 

 
 

Prepared by the State of California Department of Transportation 

and the City of Los Angeles 

 
The environmental review, consultation, and any other actions required by applicable Federal 

environmental laws for this project are being, or have been, carried out by Caltrans pursuant to 23 USC 

327 and the Memorandum of Understanding dated May 27, 2022, and executed by FHWA and Caltrans. 

 

 

  

April 2024 
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J. Right-of Way Data Sheet 

  



 
STATE OF CALIFORNIA  DEPARTMENT OF TRANSPORTATION EXHIBIT 
RIGHT OF WAY DATA SHEET FOR LOCAL PUBLIC AGENCIES 17-EX-21 (NEW 12/2007) 
(Form #) Page 1 of 6 

 

 

To: District Division Chief Date: ____April 19, 2024________ 
 Division of Right of Way and Land Surveys 
  Co. LA        Rte. 1                
Attention: District Branch Chief Expense Authorization     07-338800               
 R/W Local Programs 
 
Subject: RIGHT OF WAY DATA SHEET - LOCAL PUBLIC AGENCIES 
 
Project Description: 
 

Right of way necessary for the subject project will be the responsibility of Caltrans. 
 
The information in this data sheet was developed by Psomas and Monument. 
 
 
I. Right of Way Engineering 

 
Will Right of Way Engineering be required for this project? 

 No            
 Yes     X       (Submit a copy of the Right of Way Engineering Surveys and Mapping Services checklist for 

Locally Funded Projects. This checklist includes, but is not limited to, the following items.) 
 

 Hard copy (base map)      X     
 Appraisal map      X     
 Acquisition Documents      X     
 Property Transfer Documents      X     
 R/W Record Map      X     
 Record of Survey      X     

 
 

II. Engineering Surveys 
 

1. Is any surveying or photogrammetric mapping required? 
 

No            Yes     X       (Complete the following.) 
 
 

2. Datum Requirements 
 

Yes      X     Project will adhere to the following criteria: 
 Horizontal - datum policy is NAD 83, CA-HPGN, EPOCH 1991.35 and English system of units 

and measures. 
 Vertical - datum policy is NAVD 88. 
 Units - Feet (English) 

 
No           Provide an explanation on additional page. 

 
 

3. Will land survey monument perpetuation be scoped into the project, if required? 
 

Yes     X      
 
No            Provide explanation on additional page. 



 
EXHIBIT 

RIGHT OF WAY DATA SHEET FOR LOCAL PUBLIC AGENCIES (Cont.) 17-EX-21 (NEW 12/2007) 
(Form #) Page 2 of 6 

 

 

III. Parcel Information (Land and Improvements) 
 

Are there any property rights required within the proposed project limits? 
 

No            Yes      X      (Complete the following.) 
 

  Part Take*  Full Take   **Estimate  

A.  Number of Vacant Land Parcels  7  0  $ 216,362 

B.  Number of Single Family Residential 
Units  0  0  $ 0 

C.  Number of Multifamily Residential Units  1  0  $ 7,455,969 

D.  Number of Commercial/Industrial Parcels  2  0  $ 6,272,923 

E.  Number of Farm/Agricultural Parcels  0  0  $ 0 

F.  Permanent and/or Temporary Easements  5  0  $ 41,813 

section)  1  0  $ 88,825 

 Totals  16  0  $ 14,075,892 
   

*Part takes include acquisitions which may require a partial fee acquisition and a TCE. Acquisitions listed   
 

  *  
 

Provide a general description of the right of way and excess lands required (zoning, use, improvements, 
critical, or sensitive parcels, etc.). 

   
Widening of the proposed Lincoln Blvd. Bridge over Ballona Creek will require partial fee acquisitions and 
temporary construction easements from 2 commercial properties and 1 multi-family residential property on 
the east side of Lincoln Blvd. south of Ballona Creek. The project would eliminate a parking lot belonging to 
a medical building. 
 
North of Ballona Creek, widening would require a small acquisition from a LA County Flood Control 
property on the east side of Lincoln but the existing drainage culvert would be unaffected. Small, sliver takes 
would be required from a landscaped area owned by LA County and a Southern California Edison parcel on 
the west side of Lincoln.   
 
Throughout the project limits, permanent acquisitions and temporary construction easements would be 
required from the Ballona Wetlands Ecological Reserve, owned by the State of California and managed by 
the California Dept. of Fish and Wildlife. The City of Los Angeles will exchange an unused portion of 
property adjacent to the connector between Lincoln Blvd and Culver Blvd. for the rights required from the 
Reserve. It is anticipated that this will be a no-cost exchange.  

 
IV. Dedications 

 
Are there any property rights which have been acquired, or anticipate will be acquired, through the 

 
 

No    X        Yes             (Complete the following.) 



 
Number of dedicated parcels                 

 
Have the dedication parcel(s) been accepted by the municipality involved? 

 
 

V. Excess Lands / Relinquishments 
 

Are there Caltrans property rights which may become excess lands or potential relinquishment areas? 
 

No      X      Yes            (Provide an explanation on additional page.) 
 

VI. Relocation Information 
 

Are relocation displacements anticipated? 
 

No            Yes      X      (Complete the following.) 
 

A.  Number of Single Family Residential Units  0    
 Estimated RAP Payments    $ 0 
      
B.  Number of Multifamily Residential Units  0    
 Estimated RAP Payments    $ 0 
      
C.  Number of Business/Nonprofit  0    
 Estimated RAP Payments    $ 0 
      
D.  Number of Farms  0    
 Estimated RAP Payments    $ 0 
  1    

      
 Estimated RAP Payments    $ 13,067 
      
      
 Totals  1  $ 13,067 

    
 

VII. Utility Relocation Information 
 

Do you anticipate any utility facilities or utility rights of way to be affected? 
 

No            Yes     X       (Complete the following.) 
 

Utility Description Owner 
State 

Obligation 
Local 

Obligation 
Utility Owner 

Obligation 

A 
OH Distribution Power 
Pole/Streetlight W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $82,500   

B 
OH Distribution Power 
Pole/Streetlight W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $82,500   

C 
OH Distribution Power 
Pole/Streetlight W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $82,500   

D 
OH Distribution Power 
Pole/Streetlight W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $82,500   

E 
OH Distribution Power Pole 
W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $80,000   

F 
OH Distribution Power Pole 
W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $80,000   



Utility Description Owner 
State 

Obligation
Local 

Obligation
Utility Owner 

Obligation

G 
OH Distribution Power Pole 
W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $80,000   

H 
OH Distribution Power Pole 
W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $80,000   

I 
OH Distribution Power Pole 
W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $80,000   

J 
OH Distribution Power Pole 
W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $80,000   

K 
OH Distribution Power Pole 
W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $80,000   

L 
OH Distribution Power Pole 
W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $80,000   

M 
OH Distribution Power Pole 
W/ 2 Circuits 

CALIFORNIA 
EDISON/LA DWP 

 $80,000   

N OH TELEPHONE OH TELEPHONE  $120,000 $120,000 

O OH COMMUNICATION 
OH 

COMMUNICATION 
   $240,000 

P Streetlights CITY  $65,000   
Q Fire Hydrants LADWP  $5,000   

R Guy Pole 
CALIFORNIA 

EDISON/LA DWP 
 $15,000   

S 
OH Distribution/Transmission 
Power Pole W/2 Circuits  

CALIFORNIA 
EDISON/LA DWP 

 $95,000   

T 
OH Distribution/Transmission 
Power Pole W/2 Circuits  

CALIFORNIA 
EDISON/LA DWP 

 $95,000   

U 
OH Distribution/Transmission 
Power Pole W/2 Circuits  

CALIFORNIA 
EDISON/LA DWP 

 $95,000   

V 
OH Distribution/Transmission 
Power Pole W/2 Circuits  

CALIFORNIA 
EDISON/LA DWP 

 $95,000   

W 
OH Distribution/Transmission 
Power Pole W/2 Circuits  

CALIFORNIA 
EDISON/LA DWP 

 $95,000   

X 
OH Distribution/Transmission 
Power Pole W/2 Circuits  

CALIFORNIA 
EDISON/LA DWP 

 $95,000   

Y 
OH Distribution/Transmission 
Power Pole W/2 Circuits  

CALIFORNIA 
EDISON/LA DWP 

 $95,000   

Z 
OH Distribution/Transmission 
Power Pole W/2 Circuits  

CALIFORNIA 
EDISON/LA DWP 

 $95,000   

AA OH Telephone OH TELEPHONE  $110,000 $110,000 

BB OH Communication 
OH 

COMMUNICATION 
 $110,000 $110,000 

CC OH Communication 
OH 

COMMUNICATION 
   $220,000 

DD OH Communication 
OH 

COMMUNICATION 
   $220,000 

EE Fire Hydrant LADWP  $5,000   
FF Blow Off Structures LADWP  $4,500   
GG UG Conduits: 6-8" & 2-4" LADWP  $140,000   
HH UG Conduits: 8-6" & 1-4" LADWP  $130,000   
II UG Conduits: 1-4" AT&T  $28,000 $28,000 
JJ UG Conduits: 1-2" AT&T  $26,000 $26,000 

KK UG Conduits: 4-5" Frontier  $46,000 $46,000 
LL UG Conduits: 6-4" Frontier  $45,000 $45,000 



Utility Description Owner 
State 

Obligation
Local 

Obligation
Utility Owner 

Obligation

MM 16" Water LADWP  $96,000   
      
  SUBTOTAL: N/A $2,755,500 $1,165,000 
  25% Contingency N/A $688,875 $291,250 
  TOTAL N/A $3,444,375 $1,456,250 

 
         

 Any additional information concerning utility involvement on this project? 
 
 Additional information is included on the attached Utility Information Sheet. 
 
VIII. Rail Information 

 
Are railroad facilities or railroad rights of way affected? 

 
No     X       Yes             (Complete the following.) 

 
Describe railroad facilities or railroad rights of way affected. 

 

 Transverse Crossing Longitudinal Encroachment 

A.                    N/A                      N/A                     N/A 

B.                    N/A                      N/A                     N/A 

 
Discuss types of agreements and rights required from the railroads. Are grade crossings that require services 
contracts, or grade separations that require construction and maintenance agreements involved? 

 
IX. Clearance Information 

 
Are there improvements that require clearance? 

 
No     X      Yes             (Complete the following.) 

 
A. Number of Structures to be Demolished            N/A    
 Estimated Cost of Demolition    $  

 
 

X. Hazardous Materials/Waste 
 

Are there any site(s) and/or improvements(s) in the Project Limits that are known to contain 
 
hazardous materials? None      X       Yes              
 
Are there any site(s) and/or improvement(s) in the Project Limits that are suspected to contain 
 
hazardous waste? None      X       Yes             

 
 

XI. Project Scheduling 
 

  Proposed lead time  Completion date 
* Preliminary Engineering, Surveys            3         (months)  9/2024 
* R/W Engineering Submittals            6         (months)  12/2024 
* R/W Appraisals/Acquisition            18       (months)  06/2026 
Proposed Environmental Clearance    03/2024 
Proposed R/W Certification    09/2026 



 
EXHIBIT 

RIGHT OF WAY DATA SHEET FOR LOCAL PUBLIC AGENCIES (Cont.) 17-EX-21 (NEW 12/2007) 
(Form #) Page 6 of 6 

 

 

XII. Proposed Funding 
 

  Local  State  Federal  Other 
         
Acquisition  $13,843,305       
Utilities  $3,444,375      $1,456,250 
Relocation Assistance Program  $13,067       
R/W Support Cost  $ 232,587       

 
 

XIII. Remarks 
 

Section III  Parcel Information  G (Other Parcels) 

 A small partial acquisition and TCE would be required from a parcel owned by Southern California 

, however, the portion required by the project is an 

unimproved portion fronting Lincoln Blvd. No impact to the substation operations are anticipated.  

Section VI  Relocation Information  E (Other) 

 A lighted monument sign owned by the Fountain Park Apartments would be impacted by the 

proposed widening. There would be sufficient space to relocate the sign closer to the building in the after 

condition, so relocation costs have been included in the estimate.  

 
 

Project Sponsor Consultant  Project Sponsor 
Prepared by:  Reviewed and Approved by: 
   
   

 

  

   
   
   
BJ Swanner, Monument  Robert Sanchez, Senior Transportation 

Engineer, City of Los Angeles 
   
   
   
April 19, 2024  April 22, 2024 
Date  Date 
   
I have reviewed the right-of-way information contained in this report and the Right-of-Data Sheet 
attached hereto, completed by the City of Los Angeles and/or its consultant, Psomas, and find the data 
to be complete as to form and procedures. No inference or assertions are made as to the validity of the 
data or the values implied by the Right-of-Way Data Sheet.  
 
 
   
Caltrans District Branch Chief 
Local Programs 
Division of Right of Way 

 Date 

 

4/23/2024
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K. Risk Register 

  



LEVEL 2 - RISK REGISTER Project Name: DIST- EA 07-33880
Project 

Manager

Status ID # Type Category Title Risk Statement Current status/assumptions Probability Cost Impact Cost Score Time Impact Time Score Rationale Strategy Response Actions Risk Owner Updated

Active 1 Threat Design Survey File and Mapping

Inaccuracies or incomplete information 

in the aerial mapping file could lead to 

rework of the final design.

1-Very Low  1 -Very Low 1  4 -Moderate 4 Mitigate
Conduct detailed topographic field surveys 

before final design
City of LA 1/31/2023

Active 2 Threat Environmental Challenge to EIR/EA

Potential lawsuits may challenge the 

environmental report due to sensitivities 

from the community and resource 

agencies regarding encroachment into 

ballona wetlands, delaying the start of 

construction or threatening loss of 

funding.  

3-Moderate  4 -Moderate 12  4 -Moderate 12 Avoid

Proactively coordinate and address 

concerns of stakeholders and resource 

agencies during the PA&ED and Design 

phase.

City of LA 1/31/2023

Active 3 Threat R/W Delay of R/W Acquisition

For the acquisition from 2 commercial 

and 1 multi family residential properties, 

it may require the use of the 

condemnation process to acquire R/W, 

which could delay start of construction 

by up to two years, increasing 

construction costs and extending the 

time for completion.

2-Low  4 -Moderate 8  4 -Moderate 8 Mitigate

Coordinate with property owners and 

minimize acquisition as much as possible 

to reduce impacts.

City of LA 1/31/2023

Active 4 Threat Design Design Exceptions

Design exceptions are required for 

nonstandard shoulder width, side slope, 

and superelevation.  The PA&ED DSDD 

was approved by Caltrans on 

4/17/2024. It is unlikely but the 

justification for the design exceptions 

may be challenged during final design.

1-Very Low  1 -Very Low 1  4 -Moderate 4 Mitigate

Continuous coordination with Caltrans 

Design to retain approval of design 

exceptions.

City of LA 1/31/2023

Active 5 Threat Construction
Cultural Findings / Buried 

Objects

The initial findings of the cultural 

investigation required a XPI, 

unanticipated buried man-made objects 

uncovered during construction require 

removal and disposal resulting in 

additional costs and extending the 

schedule.  

2-Low  2 -Low 4  2 -Low 4 Mitigate

Conduct XPI and Phase II investigation to 

minmize the potenial of unanticipated 

buried man made objects before 

construction.

City of LA 1/31/2023

Active 6 Threat Environmental
Coastal Development Permit 

(CDP)

During the final design phase, a coastal 

development permit is required from the 

coastal commission and requires 

consent from partnering agencies 

including CDFW, and the impacts to the 

ballona wetlands could increase the 

cost of mitigation and extend the 

schedule for completion.

4-High  4 -Moderate 16  4 -Moderate 16 Mitigate

Continue to coordinate with the California 

Coastal Commission regarding impacts 

and further reduce the impacts if at all 

possible.

City of LA 1/31/2023

Active 7 Threat Environmental Wetlands

The widening will encroach on wetlands 

within the ballona preserve and the 

mitigation requirements and the R/W 

exchange will increase costs and extend 

the schedule.

1-Very Low  1 -Very Low 1  2 -Low 2 Mitigate
Mitigate for the wetland impacts through 

on and off site mitigation.
City of LA 1/31/2023

Active 8 Threat R/W R/W Exchange

The City will exchange 1.19 acres of 

wetlands located east of the Culver 

Loop to compensate for the 1.19 acres 

of Ballona Wetlands Reserve required 

to widen Lincoln Blvd.  This exchange 

could extend the schedule or require a 

different approach if both parties do not 

sign the agreement for the exchange.

2-Low  2 -Low 4  2 -Low 4 Mitigate

Coordinate with CDFW to exchange right 

of way to offset the impacts to the 

wetlands from the widening.

City of LA 1/31/2023

Active 9 Threat Construction Utility Relocations

Existing utilities in the existing bridge 

will need to be relocated to the new 

bridge.  The relocation of the utilities, 

and specifically the electric 

transmission line, could complicate the 

construction and delay the schedule.

4-High  4 -Moderate 16  4 -Moderate 16 Mitigate

Coordinate with utility companies to make 

sure relocation occurs in advance and 

does not impact construction activities.

City of LA 1/31/2023

Active 10 Threat Construction Hazardous Materials

Hazardous materials encountered 

during construction either through the 

excavation of earthwork or removal of 

existing bridge will require an on-site 

storage area and potential additional 

costs to dispose at an offsite facility.

1-Very Low  1 -Very Low 1  4 -Moderate 4 Mitigate

Reduce the impacts to contaminated soils 

and bridge removal and dispose offsite to 

an approved location.

City of LA 1/31/2023

Risk AssessmentRisk Identification

Lincoln Multimodal Bridge Improvement Project Shabbir Ahmed

Risk Response

Lincoln Hwy 1 Level 2 Risk Reg
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1. INTRODUCTION 

Fehr & Peers prepared this Transportation Analysis Report for the Lincoln Bridge Multi-Modal Improvement 
Project, which proposes to replace the existing Lincoln Boulevard Bridge over Ballona Creek. The new 
structure will provide enhanced multi-modal travel opportunities, including an additional southbound travel 
lane, protected bike lanes in both directions, new sidewalks, and additional improvements to Culver 
Boulevard and Lincoln Boulevard. This report provides an analysis of traffic operations and multi-modal 
safety. Portions of the analysis results will also be used to comply with environmental impact analysis 
requirements for the California Environmental Quality Act (CEQA). 

PROJECT DESCRIPTION 

The Project is located within the City of Los Angeles in Los Angeles County, California. The Project proposed 
by the City, in cooperation with Caltrans, would replace the existing Lincoln Boulevard Bridge over Ballona 
Creek with a new structure that will relieve the existing southbound vehicular bottleneck and provide 
enhanced multi-modal travel opportunities. The new Lincoln Bridge would provide an additional travel lane 
in the southbound direction, protected bike lanes in both directions, and new sidewalks on both sides of 
the street. The protected bike lanes and sidewalks would extend from Fiji Way to Jefferson Boulevard. Other 
improvements include adding new bike lanes and sidewalks on the Culver Boulevard overcrossing, as well 
as reconfiguring the Lincoln Boulevard southbound approach at Jefferson Boulevard. Figure 1 presents the 
Existing Conditions along Lincoln Bridge, as well as the lane configurations of the proposed Project. 

The transportation analysis was conducted for five scenarios: 

• Existing Conditions (2019) 
• Opening Year No Build Conditions (2025) 
• Opening Year Build Conditions (2025) 
• Design Year No Build Conditions (2045) 
• Design Year Build Conditions (2045) 

The traffic operations analysis focuses on the AM and PM peak hours.  

REPORT ORGANIZATION 

The report is organized into the following chapters: 

• Data Collection and Analysis Methodology – Chapter 2 presents the study area, data collection 
and operational analysis methodologies. 

• Existing (2019) Transportation Conditions – Chapter 3 presents the existing physical and 
operational characteristics of the transportation system within the study area.  

• Travel Demand Forecasts – Chapter 4 presents Opening Year (2025) and Design Year (2045) peak 
period traffic forecasts for the study area. 
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• Opening Year & Design Year Traffic Operations Analysis – Chapter 5 presents Opening Year 
(2025) and Design Year (2045) traffic operations analysis results. 

• VMT Analysis – Chapter 6 presents the results of the VMT analysis for the study area, both with 
and without the Project. 

• Bicycle and Pedestrian Analysis – Chapter 7 presents an analysis of how the project is expected 
to affect bicycle and pedestrian conditions within the study area.  

• Traffic Analysis Summary – Chapter 8 presents an overall summary of the transportation analysis 
results. 



2' 8' 6' 4' 7' 12' 12' 12' 2' 2' 12' 12' 12' 7' 4' 6' 8' 2'

130'

Figure 1 
Lincoln Bridge Cross-Sections

Existing

Build Conditions
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2. DATA COLLECTION AND ANALYSIS METHODOLOGY 

This chapter presents the study area, data collection and operational analysis methodologies. 

STUDY AREA 

The study area is defined as Lincoln Boulevard between Fiji Way and Jefferson Boulevard. The study area 
also includes the Culver Boulevard overpass. Figure 2 illustrates the transportation analysis study area. This 
study evaluates the following intersections: 

1. Lincoln Boulevard & Fiji Way 
2. Lincoln Boulevard & Culver Loop to Lincoln Boulevard 
3. Lincoln Boulevard & Jefferson Boulevard 
4. Culver Boulevard & Culver Loop to Lincoln Boulevard  

TRAVEL DEMAND FORECASTING METHODOLOGY 

The 2016 City of Los Angeles Travel Demand Model was used to develop future year forecasts for the Lincoln 
Bridge Multi-Modal Improvement Project.  The base year of the model is 2016 and the future year of the 
model is 2040. The Los Angeles Travel Demand Model reflects socio-economic data and a transportation 
network that is consistent with the 2016 Southern California Association of Governments (SCAG) Regional 
Transportation Plan/Sustainable Communities Strategy (RTP/SCS) model. As part of the City of Los Angeles 
Travel Demand Model development, the outputs from each of the four model steps (trip generation, trip 
distribution, mode choice, and assignment) were verified to be consistent with the outputs from the SCAG 
regional model at the countywide level.  

The City of Los Angeles Model is a focused version of the SCAG RTP model that includes more zonal and 
roadway network detail within the City of Los Angeles and adjacent cities. In 2016, Fehr & Peers updated 
the City of Los Angeles Travel Demand Model as part of the Infill and Complete Streets – Capturing VMT 
Impacts and Benefits to CEQA Project with the Department of City Planning. The citywide model update 
focused on consistency with the latest version of the SCAG regional travel demand model, improving key 
components of the model process, and meeting or exceeding industry standards for calibration and 
validation. The details of the updated Los Angeles Travel Demand Model are available as part of the Model 
Development Report: 2016 City of Los Angeles Travel Demand Model (Fehr & Peers, 2017). 

Fehr & Peers used the City of Los Angeles Travel Demand Model to generate 2040 forecasts within the 
study area. AM and PM peak hour traffic forecasts were developed for each of the four study intersections 
based on post-processed model outputs using the difference methodology. This methodology is consistent 
with methodologies delineated in the National Cooperative Highway Research Program Report (NCHRP) 
255 published by the Transportation Research Board (TRB): Highway Traffic Data for Urbanized Area Project 
Planning and Design (Transportation Research Board, December 1982). The Base Year (2016) and Future 
Year (2040) models were used to calculate straight-line annual growth rates for turning movements at study 
intersections. The growth rates were then applied to existing traffic counts (collected November 2019) to 
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develop the Opening Year (2025) and Design Year (2045) No Build Conditions traffic projections. The City 
of Los Angeles Travel Demand Model network was then edited to include the additional southbound lane 
on Lincoln Boulevard to reflect Build Conditions, and post-processed volumes were developed as outlined 
previously for the Opening Year (2025) and Design Year (2045) Build scenarios. 
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STUDY AREA SOCIO-ECONOMIC DATA 

Socio-economic estimates for the study area, including a radius of approximately one mile surrounding the 
project, were compiled from the Los Angeles Travel Demand Model for the years 2016 and 2040. These 
years represent the base and future years of the model. Table 1 compares the population, household, and 
employment estimates within the project area between 2016 and 2040. The 2040 estimates show 
approximately 30% growth in population and households and 20% growth in total employment. 

TABLE 1: CITY OF LOS ANGELES SOCIO-ECONOMIC DATA COMPARISON 

Forecast Population Households Employment 

2016 LA Model 43,370 21,000 23,845 

2040 LA Model 55,245 26,865 28,015 

Source: Fehr & Peers, 2020.    

CITY OF LOS ANGELES TRAVEL DEMAND MODEL TRANSPORTATION NETWORK 

The highway and transit network transportation system improvements included in the future year scenario 
of the City of Los Angeles Travel Demand Model were selected from the projects included in the 2040 Plan 
scenario of the 2016 SCAG RTP/SCS. The SCAG project list is divided into three sections: 

• Federal Transportation Improvement Program (FTIP): includes six years of committed funding for 
projects included on the 2015 FTIP and Amendments 1-7 and 12 

• Financially Constrained RTP: includes funded projects beyond those included in the FTIP 
• Strategic Plan: includes an unconstrained list of potential projects that the region would pursue 

given additional funding and commitment 

The improvements selected for the City of Los Angeles Travel Demand Model future scenario include 
those projects from the FTIP and Financially Constrained lists within the boundaries of the City model. 
These include 48 arterial projects, 19 highway projects, and 19 transit projects. Near the proposed Project, 
these include: 

• Improving the SR-90/SR-1 (Lincoln Boulevard) Intersection 
• Widening Sepulveda Boulevard between Jefferson Boulevard and Green Valley Circle 
• Widening I-405 between La Tijera Boulevard and Jefferson Boulevard  

As part of the analysis for this Project, Fehr & Peers added network detail to the City of Los Angeles Travel 
Demand Model to better reflect existing conditions within the study area. These edits included turn 
penalties that reflect turning restrictions within the study area, including a westbound protected left turning 
movement from the Culver Loop to southbound Lincoln Boulevard, as well as a more detailed 
representation of the existing lane configuration along Lincoln Boulevard. As part of the future year Build 
model, Fehr & Peers edited the model network to reflect the additional southbound lane on Lincoln 
Boulevard that is part of the analyzed Project.   
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DATA COLLECTION AND VOLUME DEVELOPMENT 

Traffic and transportation data collection efforts were undertaken to determine existing peak hour traffic 
volumes and lane configurations within the study area. Existing and proposed pedestrian/bicycle facilities 
were identified and transit service information for routes within the area was also collected. 

LOCAL STREET SYSTEM TRAFFIC DATA 

Weekday intersection turning movement vehicle counts were conducted during the morning (7:00 to 10:00 
AM) and evening (3:00 to 6:00 PM) peak periods at all of the study intersections in November 2019. All 
counts were conducted while schools were in session and are included in Appendix A. Peak hour volumes 
were balanced across the study intersections to account for the differences in unique intersection peak 
hours. The peak hour traffic volumes are shown in Figure 3. Bicycle and pedestrian crossing volumes were 
also collected at each of the four study intersections during this time. 

 

  



Figure 3

Peak Hour Traffic Volumes and Lane Configurations
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TRAFFIC OPERATIONS ANALYSIS METHODOLOGY 

Traffic operations for the study area were analyzed using the Synchro 9.0 software program. Synchro 
calculates vehicle delay and level of service based on procedures outlined in the Transportation Research 
Board's 2010 Highway Capacity Manual (HCM 2010).  

The analysis results include a descriptive term known as level of service (LOS). LOS is a measure of traffic 
operating conditions, which varies from LOS A (indicating free-flow traffic conditions with little or no delay) 
to LOS F (representing over-saturated conditions where traffic flows exceed design capacity resulting in 
long queues and delays). These ratings represent the perspective of drivers and are an indication of the 
comfort and convenience associated with driving. Peak hour traffic volumes, lane configurations, and signal 
timing plans were used as inputs for the LOS calculations. Table 2 summarizes the relationship between 
the average control delay per vehicle and LOS for signalized and unsignalized intersections. Results from 
Synchro were used to determine delay and LOS at all intersections.  

TABLE 2: LOS THRESHOLDS FOR SIGNALIZED AND UNSIGNALIZED INTERSECTIONS 

LOS 
Signalized Intersection 
Average Control Delay 

(sec/veh) 

Unsignalized 
Intersection Average 

Control Delay 
(sec/veh) 

General Description 

A < 10 < 10 Little to no congestion or delays. 

B > 10 to 20 > 10 to 15 Limited congestion. Short delays. 

C > 20 to 35 > 15 to 25 Some congestion with average delays. 

D > 35 to 55 > 25 to 35 Significant congestion and delays. 

E > 55 to 80 > 35 to 50 Severe congestion and delays. 

F > 80 > 50 Total breakdown with extreme delays. 

Source: 2010 Highway Capacity Manual, Transportation Research Board, 2010. 
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3. EXISTING (2019) TRANSPORTATION CONDITIONS 

This chapter describes the Existing (2019) Conditions of the roadway facilities, pedestrian and bicycle 
facilities, and transit service. It also presents existing traffic volumes and operations for the study 
intersections.  

ROADWAY NETWORK 

As noted above, Figure 2 illustrates the traffic study area, which is defined as Lincoln Boulevard between 
Fiji Way and Jefferson Boulevard, and the Culver Boulevard overpass. The characteristics of the major 
roadways serving the study area are described below. The street descriptions include the designation of the 
roadway under the Mobility Plan 2035, An Element of the General Plan adopted by the Los Angeles City 
Council in September 2016.  

Lincoln Boulevard is designated as a Boulevard I and runs north/south with two to three travel lanes in 
each direction. On the bridge, the southbound direction provides two travel lanes and the northbound 
direction provides three travel lanes. At Jefferson Boulevard, the southbound direction widens to provide 
four travel lanes. Lanes are 10 feet wide and parking is not permitted on either side.  

Jefferson Boulevard is designated as a Boulevard II and runs east/west with two to three travel lanes in 
each direction. Lanes are approximately 10 feet wide and parking is not permitted on either side of the 
street. 

Culver Boulevard is designated as an Avenue I east of the Project and an Avenue III west of the Project. 
The street runs northeast/southwest with one travel lane in the southwest direction and two lanes in the 
northeast direction. The Culver Loop provides northbound and southbound access to Lincoln Boulevard 
with one right-turn lane from Culver Boulevard to northbound Lincoln Boulevard, one protected left-turn 
lane from Culver Boulevard to southbound Lincoln Boulevard, and one left-turn lane from Lincoln Boulevard 
onto northeast-bound Culver Boulevard. The Culver overpass provides one travel lane in each direction.  

Fiji Way is designated as a Local Street. It runs east/west and provides one to two travel lanes west of 
Lincoln Boulevard and provides one travel lane in each direction east of Lincoln. Lanes are approximately 
10 feet wide with parking permitted on both sides of the street, east of Lincoln.  

Figure 4 illustrates those roads in the study area that are classified as enhanced street networks, according 
to the Mobility Plan 2035. The Neighborhood Enhanced Network designation indicates streets have been 
prioritized for future streetscape improvements to provide a calm and safe environment for walking, biking, 
and the circulation of slower moving modes. The Bicycle Enhanced Network consists of streets prioritized 
for safe and comfortable bicycle travel, and enhanced bicycle facilities. The Transit Enhanced Network is a 
network of streets prioritized for upgrades to improve transit performance and enhance rider facilities, such 
as transit shelters. Lincoln Boulevard is part of the Transit Enhanced Network. 
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INTERSECTION TRAFFIC OPERATIONS 

Existing intersection traffic volumes, lane configurations, and signal timings were used to calculate LOS for 
the study intersections during the AM and PM peak hours. Existing lane configurations are shown in Figure 
3. The results of the LOS analysis were calculated using Synchro 9.0 software and are presented in Table 3. 
LOS calculation sheets are presented in Appendix B.  

The traffic volumes collected along Lincoln Boulevard reveal peak hour directionality. Peak hour volumes 
are heavier in the northbound direction in the AM peak hour and in the southbound direction during the 
PM peak hour. Therefore, the southbound bottleneck due to the lane reduction at the Lincoln Bridge is 
more prominent during the PM peak hour. As the results show, two of the four study intersections operate 
at LOS C or better during the PM peak hour. The following intersections operate at LOS D, E, or F during 
one or more of the peak hours analyzed: 

1. Lincoln Boulevard & Fiji Way (LOS D during the AM peak hour) 
2. Lincoln Boulevard & Culver Loop to Lincoln Boulevard (LOS E during the AM peak hour) 
3. Lincoln Boulevard & Jefferson Boulevard (LOS F during the AM peak hour and LOS D during the 

PM peak hour) 

TABLE 3: EXISTING (2019) CONDITIONS PEAK HOUR INTERSECTION OPERATIONS 

Intersection 
AM Peak Hour PM Peak Hour 

Delay LOS Delay LOS 

1 Lincoln Boulevard & Fiji Way 36.1 D 33.4 C 

2 Lincoln Boulevard & Culver Loop to Lincoln Boulevard 1 64.1 E 28.6 C 

3 Lincoln Boulevard & Jefferson Boulevard 128.4 F 38.4 D 

4 Culver Boulevard & Culver Loop to Lincoln Boulevard 2 <5.0 A <5.0 A 
Source: Fehr & Peers, 2020. 
1Signal timing modified for the WBR movement to enable HCM2010 analysis. 
2Unsignalized intersection - LOS calculated using HCM 2010, as a Two-Way Stop Control. 

QUEUE ANALYSIS 

Table 4 shows the 95th percentile queue lengths for critical turning movements at each of the four 
intersections in the study area. Queue lengths exceed storage lengths at the following approaches: 

• Lincoln Boulevard & Fiji Way – NBL (AM peak hour) 
• Lincoln Boulevard & Culver Loop to Lincoln Boulevard – WBR (AM peak hour) 
• Lincoln Boulevard & Culver Loop to Lincoln Boulevard – WBL (PM peak hour) 
• Lincoln Boulevard & Jefferson Boulevard – SBL (AM and PM peak hours) 
• Lincoln Boulevard & Jefferson Boulevard – WBR (AM peak hour) 
• Lincoln Boulevard & Jefferson Boulevard – EBL (AM peak hour) 

Queue analysis calculations are presented in Appendix C.   
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TABLE 4:  EXISTING (2019) CONDITIONS PEAK HOUR 95TH PERCENTILE QUEUES  

  
Intersection 

  
Movement Storage 

Length (ft) 

95th Percentile Queue 
(ft) 

AM PM 

1 Lincoln Boulevard & Fiji Way 

NBL 330 #500 325 

SBL 215 100 75 

EBL 175 100 100 

EBR3 -- -- -- 

2 Lincoln Boulevard & Culver Loop to Lincoln Boulevard 
WBR 310 #4251 300 

WBL 310 175 #475 

3 Lincoln Boulevard & Jefferson Boulevard 

NBL 200 50 50 

NBR 210 100 50 

SBL 250 #400 m225 

WBL 440 175 325 

WBR 440 #700 275 

EBL 200 #350 175 

4 Culver Boulevard & Culver Loop to Lincoln Boulevard WBL 250 502 752 
Source: Fehr & Peers, 2020. 
Notes: Queue lengths have been rounded to the next 25 feet. 
1This movement has both a protected and permissive right turn, but only the permissive portion was analyzed due to custom phasing. 
2Queue length calculated based on HCM 2010 LOS analysis and an average vehicle length of 25 feet. 
3This movement has a dedicated right-turn lane, with a Yield control, and merges with SB Lincoln Boulevard downstream. 
Bold indicates that 95th percentile queue length exceeds available storage. 
# indicates that 95th percentile volume exceeds capacity, queue may be longer. 
m indicates volume for 95th percentile queue is metered by upstream signal. 
   

EXISTING PUBLIC TRANSIT SERVICE 

Five local and rapid bus routes currently serve the area, as illustrated in Figure 5 and described below. 

BIG BLUE BUS 

Line 3/Rapid 3 runs along Lincoln Boulevard through the study area and connects Santa Monica to the Los 
Angeles International Airport. The local route has 20 minute headways and the rapid route has 12 minute 
headways during the peak hours. 

METRO 

Line 110 runs northeast/southwest along Jefferson Boulevard in the study area. Line 110 runs between 
Playa Vista and Bell Gardens and has 20 minute headways. 
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Line 108/358 runs northwest/southeast along Admiralty Way and north along Mindanao Way north of the 
project site. The line connects Pico Rivera and Marina Del Rey and has 15 minute headways in the peak 
hours. 

CULVER CITY BUS 

Line 7 connects Culver City with the Fisherman’s Village, running along Fiji Way and north along Lincoln 
Boulevard. The line has 40 minute headways throughout the day. 

LADOT 

Line 437 runs northwest/southeast along Admiralty Way and north along Mindanao Way near the project 
site.  The line runs between Venice and Downtown Los Angeles and has six buses that depart in the AM 
peak hour with 20-30 minute headways. In the PM peak hour, the line has six buses that run with 15-30 
minute headways.  
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Figure 5

Lincoln Bridge Existing Transit
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EXISTING AND PLANNED BICYCLE AND PEDESTRIAN FACILITIES 

Figure 6 shows existing and planned designated bicycle facilities in the Project area. As shown, there are 
existing bike lanes along Fiji Way west of Lincoln Boulevard and on and Lincoln Boulevard south of Jefferson 
Boulevard in the study area. There is a bike path along Admiralty Way and along the Ballona Creek. Metro’s 
Active Transportation Strategic Plan (ATSP) identifies corridors proposed to receive improved bicycle and 
pedestrian improvements. The ATSP identifies improvements along portions of Lincoln Boulevard (the 
addition of a bike lane as part of the Project description), Fiji Way, and the southern end of Culver Boulevard 
within the study area. The City’s Mobility Plan 2035 includes the Ballona Creek Bike Path as part of its Bicycle 
Enhanced Network (BEN). 

The Ballona Wetlands Restoration Project, currently under environmental review, proposes to restore 
wetlands along Ballona Creek, west of Lincoln Boulevard and includes several possible improvements to the 
bicycle and pedestrian facilities along the creek and in the study area. The improvement options include a 
bicycle and pedestrian path on the south side of the creek, a pedestrian-only path on the south side of the 
creek, and/or a new bicycle and pedestrian bridges over Lincoln Boulevard (just north of the Culver Bridge) 
and across the creek (west of the Lincoln Bridge). These possible improvements are in addition to the 
improvements shown in Figure 6.  Together, the Ballona Wetlands Restoration Project and the Lincoln 
Bridge Multi-Modal Improvement Project aim to fill gaps in the active transportation network in the area, 
while offering recreational opportunities along Ballona Creek. 

Currently, there are no sidewalks along either side of the Lincoln Bridge. South of the bridge, there is a 
sidewalk only along the eastern side of Lincoln Boulevard. There are also no sidewalks present north of the 
bridge until the intersection at Fiji Way. Sidewalks are present on Jefferson Boulevard east of Lincoln 
Boulevard, and on Fiji Way. There are no sidewalks on Culver Boulevard or on Jefferson Boulevard west of 
Lincoln. Crosswalks with all four legs are present at Lincoln Boulevard & Jefferson Boulevard, and only three 
legs are present at Lincoln Boulevard & Fiji Way. With the exception of a continental crosswalk across the 
westbound right-turn lane at Lincoln Boulevard & Fiji Way, the study intersections do not have high-visibility 
crosswalks. 
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Figure 6

Lincoln Bridge Existing and Planned Bicycle Facilities
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COLLISION HISTORY DATA 

This section summarizes collision statistics within the study area. Caltrans data recorded 18 collisions on 
Lincoln Boulevard between Fiji Way and Jefferson Boulevard from July 1, 2012 to June 30, 2015 (Table 5). 
One of those collisions was fatal, and 14 collisions included injuries. Four collisions involved a bicyclist or 
pedestrian. Speeding was the primary collision factor for five of the 18 collisions. In addition to the 18 
collisions along Lincoln Boulevard from Caltrans data, the same time period showed an additional 29 
collisions occurring at the Fiji Way and Jefferson Boulevard intersections, according to data included in the 
SafeTREC UC Berkeley Transportation Injury Mapping System (TIMS). Table 6 shows the accident rates per 
million vehicle miles on Lincoln Boulevard between Fiji Way and Jefferson Boulevard.  

TIMS data recorded 12 collisions on the Culver Boulevard overcrossing during the same time period. Two 
collisions involved a fixed object while the remainder involved another motor vehicle. None of the collisions 
on the Culver Boulevard overcrossing resulted in a fatality and none involved a bicyclist or pedestrian. 

TABLE 5: COLLISION CHARACTERISTICS BY LOCATION 

Location Total Fatal Injury Multi-
Vehicle Dark Bicycle Pedestrian Speeding 

Lincoln Boulevard 18 1 14 12 8 3 1 5 

Culver Boulevard 12 0 12 10 2 0 0 5 

Data from July 1, 2012 to June 30, 2015 
Source: Caltrans TASAS, 2017 and TIMS, 2017. 

 
TABLE 6: ACCIDENT RATES BY TYPE 

Location 
Actual Average 

Fatal Fatal + Injury Total Fatal Fatal + Injury Total 

Lincoln Boulevard 0.026 0.39 0.47 0.012 0.37 0.83 

Note: Accident rates expressed as number of accidents per million vehicle miles 
Data from July 1, 2012 to June 30, 2015 
Source: Caltrans TSAR, 2017. 
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4. TRAVEL DEMAND FORECASTS 

The travel demand forecasts were developed using the validated City of Los Angeles model as discussed in 
greater detail in Chapter 2. The approach to developing travel demand forecasts started with the recognition 
that regional travel demand models typically do not contain sufficient detail or sensitivity for local 
applications, such as developing directional arterial and local street volume forecasts. Instead, the regional 
model provides a starting point for creating a more detailed citywide model. Having a valid City of Los 
Angeles model is a critical step in ensuring a high level of confidence in the traffic volume forecasts being 
used to evaluate the Lincoln Bridge Multi-Model Improvement Project. 

FUTURE YEAR FORECASTS 

Because the widening of the bridge along Lincoln Boulevard would provide additional lane capacity in the 
southbound direction, travel patterns within the study area would likely change as a result of the Project. 
Accordingly, the roadway network in the City of Los Angeles model was adjusted to reflect the lane 
configuration changes for the Project, and demand volumes were forecasted for the Build and No Build 
scenarios, for both 2025 and 2045. 

Figure 7 shows the intersection volumes for Opening Year (2025) No Build Conditions. Figure 8 shows the 
intersection volumes for Design Year (2045) No Build Conditions. The addition of the third southbound lane 
along the Lincoln Boulevard Bridge allows for additional vehicle capacity, and thus requires a set of forecasts 
different from the No Build scenarios. Figure 9 and Figure 10 present the forecasted intersection volumes 
for the Opening Year (2025) and Design Year (2045) Build scenarios.  

Both the AM and PM peak hour volume increases primarily occur in the non-peak direction.  These increases 
indicate that Lincoln Boulevard is essentially at capacity during the AM peak hour in the northbound 
direction and during the PM peak hour in the southbound direction, limiting the ability for future increases 
in traffic volumes. During the AM peak hour, larger volume increases occur along Lincoln Boulevard in the 
southbound direction (as a percentage of existing volumes). During the PM peak hour, larger volume 
increases occur in the northbound direction.  This pattern holds true for both 2025 and 2045.  

Traffic volumes in the southbound direction increase more in the Build scenario, when compared to No 
Build, as a result of the additional lane capacity. In the northbound direction, volumes remain the same 
between the No Build and Build scenarios for both 2025 and 2045. Slight volume decreases also occur for 
some turning movements (e.g. westbound left-turns from Jefferson Boulevard onto Lincoln Boulevard), 
between the No Build and Build scenarios, due to fewer trips on roadways that serve as an alternate route 
to southbound Lincoln Boulevard. It should be noted that both the No Build and Build forecasts represent 
travel demand that may not be fully realized during the peak hours due to the existing bottlenecks and 
capacity constraints along Lincoln Boulevard to the north and south of the study area. 
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AVERAGE DAILY TRAFFIC (ADT) FORECASTS 

Average daily traffic (ADT) forecasts were developed for the segment of Lincoln Boulevard (northbound and 
southbound) between Jefferson Boulevard and Fiji Way for the four future year scenarios. ADT forecasts 
were developed using straight-line growth from 2011 Caltrans ADT data available for the segment, based 
on the 2016 and 2040 Los Angeles Travel Model volumes. Volumes increase in 2025 and 2045, with larger 
increases under Build Scenarios, as is seen in turning movement volume forecasts. 

TABLE 7: LINCOLN BOULEVARD AVERAGE DAILY TRAFFIC (ADT) VOLUMES 

2017 PeMS ADT1 
Opening Year (2025) Design Year (2045) 

No Build Build No Build Build 
60,000 64,400 67,000 75,800 78,900 

12017 counts from Caltrans Performance Management System (PeMS) are most recent available. 
Source: Fehr & Peers, 2020. 
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Peak Hour Traffic Volumes and Lane Configurations
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Figure 8

Peak Hour Traffic Volumes and Lane Configurations

Design Year (2045) No Build
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Figure 9

Peak Hour Traffic Volumes and Lane Configurations

Opening Year (2025) With Project
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Figure 10

Peak Hour Traffic Volumes and Lane Configurations

Design Year (2045) With Project
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5. OPENING YEAR & DESIGN YEAR TRAFFIC OPERATIONS 
ANALYSIS 

This chapter presents the results of the traffic operations analysis for Opening Year (2025) and Design Year 
(2045) Conditions. The analysis focuses on intersection operations for the No Build and Build scenarios.  
Technical calculations supporting the results can be found in Appendices D through G. The Opening Year 
(2025) analysis is presented first, followed by the Design Year (2045). The analysis was conducted with the 
methodology described in Chapter 2.  

FUTURE ROADWAY NETWORK ASSUMPTIONS 

NO BUILD ASSUMPTIONS 

Under this scenario, Lincoln Boulevard and Culver Boulevard would remain unchanged. The lane 
configurations along Culver Boulevard and Lincoln Boulevard in the study area are the same as Existing 
(2019) Conditions. Existing signal timings were used for this analysis. This scenario does not meet the project 
Purpose and Need. Rather, it provides a basis for the analysis and evaluation of the proposed Project.  

Figure 7 and Figure 8 present the traffic forecasts and study area lane configurations for the No Build 
scenario. 

BUILD ASSUMPTIONS 

Under this scenario, vehicle lane configurations would reflect the following changes: 

 Between Fiji Way and Jefferson Boulevard, the existing 2-lane segment of southbound Lincoln 
Boulevard would be widened to 3 travel lanes 

 The Lincoln Boulevard southbound approach lane configuration at the Lincoln Boulevard & 
Jefferson Boulevard intersection would be changed from two left turn lanes, three through lanes 
and a shared through/right-turn lane to two left turn lanes, three through lanes and a separate 
right-turn lane (L-L-T-T-T-TR to L-L-T-T-T-R)  

Figure 9 and Figure 10 present the traffic forecasts and study area lane configurations for the Build 
scenario.  Existing signal timings were also used for this analysis. 

In addition to these added travel lanes, the project would add a protected bike lane and a new sidewalk in 
each direction along the Lincoln Bridge and a new bike lane and sidewalk in each direction on the Culver 
Boulevard overcrossing.  

 

 



Lincoln Bridge Multi-Modal Improvement Project 
 

32 
 

OPENING YEAR (2025) INTERSECTION OPERATIONS 

No Build and Build intersection traffic operations were evaluated under AM and PM peak hour conditions 
using Opening Year (2025) volume forecasts, as shown in Figure 7 (No Build) and Figure 9 (Build). 

Table 8 presents the LOS results for each of the study intersections. Results worksheets are presented in 
Appendix D. Two of the four intersections operate at LOS C or better under the No Build and Build scenarios 
(PM peak hour only). The following intersections operate at LOS D, E, or F during one or more of the peak 
hours analyzed:  

1. Lincoln Boulevard & Fiji Way (LOS D during the AM peak hour, No Build and Build) 
2. Lincoln Boulevard & Culver Loop to Lincoln Boulevard (LOS E during the AM peak hour, No Build; 

and LOS D during the AM peak hour, Build) 
3. Lincoln Boulevard & Jefferson Boulevard (LOS F during the AM peak hour, No Build and Build. LOS 

D during the PM peak hour, No Build and Build) 

Decreases in delay in the Build scenario, as at the intersection of Lincoln Boulevard & Culver Loop to Lincoln 
Boulevard, can be attributed to the additional southbound travel lane on Lincoln Boulevard. 

TABLE 8: OPENING YEAR (2025) CONDITIONS PEAK HOUR INTERSECTIONS OPERATIONS 

Intersection 

No Build Build 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

Delay LOS Delay LOS Delay LOS Delay LOS 

1 Lincoln Boulevard & Fiji Way 36.8 D 34.2 C 36.5 D 34.0 C 

2 Lincoln Boulevard & Culver Loop to 
Lincoln Boulevard1 75.7 E 33.4 C 53.1 D 21.1 C 

3 Lincoln Boulevard & Jefferson 
Boulevard 127.3 F 39.8 D 110.3 F 39.2 D 

4 Culver Boulevard & Culver Loop to 
Lincoln Boulevard2 <5.0 A <5.0 A <5.0 A <5.0 A 

Source: Fehr & Peers, 2020. 
1Signal timing modified for the WBR movement to enable HCM2010 analysis 
2Unsignalized intersection – LOS calculated using HCM 2010, as a Two-Way Stop control. 
Bold indicates intersection operating at LOS D or worse.  
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OPENING YEAR (2025) QUEUE ANALYSIS 

Table 9 shows the 95th percentile queue lengths for critical turning movements at each of the four 
intersections in the study area. Queue lengths exceed storage capacities at the following approaches: 

• Lincoln Boulevard & Fiji Way – NBL (AM peak hour, No Build and Build. PM peak hour, No Build 
and Build) 

• Lincoln Boulevard & Culver Loop to Lincoln Boulevard – WBR (AM and PM peak hours, No Build 
and Build. PM peak hour, No Build and Build) 

• Lincoln Boulevard & Culver Loop to Lincoln Boulevard – WBL (PM peak hour, No Build and Build) 
• Lincoln Boulevard & Jefferson Boulevard – SBL (AM and PM peak hours, No Build and Build) 
• Lincoln Boulevard & Jefferson Boulevard – SBR (PM peak hour, Build only) 
• Lincoln Boulevard & Jefferson Boulevard – WBR (AM peak hour, No Build and Build) 
• Lincoln Boulevard & Jefferson Boulevard – EBL (AM and PM peak hours, No Build and Build) 

Queue analysis calculations are presented in Appendix E.  
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TABLE 9: OPENING YEAR (2025) CONDITIONS PEAK HOUR 95TH PERCENTILE QUEUES  

  
Intersection 

  
  

Movement Storage 
Length (ft) 

95th Percentile Queue (ft) 

No Build Build 

AM PM AM PM 

1 Lincoln Boulevard & Fiji 
Way 

NBL 330 #525 350 #525 350 

SBL 215 125 100 125 100 

EBL 175 100 100 100 100 

EBR3 -- -- -- -- -- 

2 
Lincoln Boulevard & 
Culver Loop to Lincoln 
Boulevard 

WBR 310 #5001 3251 4751 3501 

WBL 310 175 #500 175 #500 

3 Lincoln Boulevard & 
Jefferson Boulevard 

NBL 200 75 75 50 75 

NBR 210 100 50 75 50 

SBL 250 m#425 m250 #400 m#325 

SBR 125 - - 150 m375 

WBL 440 200 325 175 325 

WBR 440 #725 300 #625 300 

EBL 200 #375 225 #300 225 

4 
Culver Boulevard & 
Culver Loop to Lincoln 
Boulevard 

WBL 250 752 752 752 752 

Source: Fehr & Peers, 2020. 
Notes: Queue lengths have been rounded to the next 25 feet. 
1This movement has both a protected and permissive right turn, but only the permissive portion was analyzed due to custom phasing. 
2Queue length calculated based on HCM 2010 LOS analysis and an average vehicle length of 25 feet. 
3This movement has a dedicated right-turn lane, with a Yield control, and merges with SB Lincoln Boulevard downstream. 
Bold indicates that 95th percentile queue length exceeds available storage. 
# indicates that 95th percentile volume exceeds capacity, queue may be longer. 
m indicates volume for 95th percentile queue is metered by upstream signal. 

DESIGN YEAR (2045) INTERSECTION OPERATIONS 

No Build and Build intersection traffic operations were evaluated under AM and PM peak hour conditions 
using Design Year (2045) volume forecasts shown in Figure 8 (No Build) and Figure 10 (Build). 

Table 10 presents the LOS results for each of the study intersections. Results worksheets are presented in 
Appendix F. One of the four intersections is estimated to operate at LOS C or better during both the AM 
and PM peak hour under No Build and Build scenarios. The following intersections are estimated to operate 
at LOS D, E, or F during one or more peak hour: 

1. Lincoln Boulevard & Fiji Way (LOS D during the AM and PM peak hours, No Build and Build.) 
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2. Lincoln Boulevard & Culver Loop to Lincoln Boulevard (LOS F during the AM peak hour, No Build, 
and LOS D during the PM peak hour, No Build, and LOS E during the AM Peak, Build) 

3. Lincoln Boulevard & Jefferson Boulevard (LOS F during the AM peak hour, No Build and Build, and 
LOS D during the PM Peak hour, No Build and Build) 

Decreases in delay in the Build scenario, as at the intersection of Lincoln Boulevard & Culver Loop to Lincoln 
Boulevard, can be attributed to the additional southbound travel lane on Lincoln Boulevard in the Build 
scenario. The intersection of Lincoln Boulevard & Culver Loop to Lincoln Boulevard is estimated to operate 
at LOS F and D during the AM and PM peak hours under No Build conditions, but improves to LOS E and C 
during the AM and PM peak hours under Build conditions.  

 

TABLE 10: DESIGN YEAR (2045) CONDITIONS PEAK HOUR INTERSECTION OPERATIONS 

Intersection 

No Build Build 

AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour 

Delay LOS Delay LOS Delay LOS Delay LOS 

1 Lincoln Boulevard & Fiji Way 40.2 D 37.4 D 41.0 D 40.0 D 

2 Lincoln Boulevard & Culver Loop to 
Lincoln Boulevard1 113.0 F 47.7 D 70.4 E 29.1 C 

3 Lincoln Boulevard & Jefferson 
Boulevard 125.7 F 54.3 D 107.1 F 54.0 D 

4 Culver Boulevard & Culver Loop to 
Lincoln Boulevard2 <5.0 A <5.0 A 5.6 A <5.0 A 

Source: Fehr & Peers, 2020. 
1Signal timing modified for the WBR movement to enable HCM2010 analysis 
2Unsignalized intersection – LOS calculated using HCM 2010, as a Two-Way Stop control  
Bold indicates intersection operating at LOS D or worse. 
Underline indicates LOS worsens under Build Conditions.  

DESIGN YEAR (2045) QUEUE ANALYSIS 

Table 11 shows the 95th percentile queue for critical turning movements at each of the four intersections 
in the study area. Queue lengths are estimated to exceed storage capacities at the following approaches: 

• Lincoln Boulevard & Fiji Way – NBL (AM and PM peak hours, No Build and Build) 
• Lincoln Boulevard & Culver Loop to Lincoln Boulevard – WBR (AM and PM peak hours, No Build 

and Build) 
• Lincoln Boulevard & Culver Loop to Lincoln Boulevard – WBL (PM peak hour, No Build and 

Build) 
• Lincoln Boulevard & Jefferson Boulevard – SBL (AM and PM peak hours, No Build and Build) 
• Lincoln Boulevard & Jefferson Boulevard – SBR (AM and PM peak hours, Build only) 
• Lincoln Boulevard & Jefferson Boulevard – WBR (AM and PM peak hours, No Build and Build) 
• Lincoln Boulevard & Jefferson Boulevard – EBL (AM and PM peak hours, No Build and Build) 
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Queue analysis calculations are presented in Appendix G.  

TABLE 11: DESIGN YEAR (2045) CONDITIONS PEAK HOUR 95TH PERCENTILE QUEUES  

  
Intersection 

  
  

Movement 
Storage 
Length 

(ft) 

95th Percentile Queue (ft) 

No Build Build 

AM PM AM PM 

1 Lincoln Boulevard & Fiji Way 

NBL 330 #525 m#475 m#525 #450 

SBL 215 125 125 125 125 

EBL 175 100 125 100 125 

EBR3 -- -- -- -- -- 

2 Lincoln Boulevard & Culver Loop to 
Lincoln Boulevard 

WBR 310 6001 3751 #6001 375 

WBL 310 200 #525 225 #525 

3 Lincoln Boulevard & Jefferson 
Boulevard 

NBL 200 75 100 75 100 

NBR 210 100 75 100 75 

SBL 250 m#350 m#300 #500 m#375 

SBR 125 - - m225 m#700 

WBL 440 200 350 200 350 

WBR 440 #775 #475 #675 #450 

EBL 200 #400 #475 300 #475 

4 Culver Boulevard & Culver Loop to 
Lincoln Boulevard WBL 250 752 752 1002 1002 

Source: Fehr & Peers, 2020. 
Notes: Queue lengths have been rounded to the next 25 feet. 
1Movement has both a protected & permissive right turn, but only the permissive portion was analyzed due to custom phasing. 
2Queue length calculated based on HCM 2010 LOS analysis and an average vehicle length of 25 feet. 
3This movement has a dedicated right-turn lane, with a Yield control, and merges with SB Lincoln Boulevard downstream. 
Bold indicates that 95th percentile queue length exceeds available storage. 
# indicates that 95th percentile volume exceeds capacity, queue may be longer. 
m indicates volume for 95th percentile queue is metered by upstream signal. 
Underline indicates queue worsens under Build Conditions. 
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6. VMT ANALYSIS 

An estimate of daily vehicle miles traveled (VMT) related to a project is an important input into the 
greenhouse gas and air quality sections of an environmental impact report. This section summarizes the 
methodology for estimating daily VMT and presents the results from the City of Los Angeles Travel Demand 
Model. 

The Los Angeles Travel Demand Model was used to estimate VMT by isolating all roadway segments within 
a 1.5-mile radius of the Lincoln Bridge. The number of vehicles on each roadway segment was multiplied 
by the segment length within this boundary using the 2040 model, under both No Build and Build 
Conditions. Straight line growth rates were developed between the 2016 base year model and the 2040 
model results, and then applied to 2040 VMT results to determine estimates for Opening Year (2025) and 
Design Year (2045) Conditions. Table 12 summarizes the results of this analysis, comparing VMT estimates 
for No Build and Build Conditions. The VMT results for Build Conditions reflects the additional southbound 
lane on Lincoln Boulevard. 

As a result of the Project, VMT in the study area is estimated to decrease by approximately 0.9% compared 
to No Build conditions in 2025, and by 4.1% in 2045. The decrease in VMT is due to the elimination of the 
existing southbound bottleneck on the bridge, which results in vehicles using alternate routes that, while 
time efficient, require traveling a greater distance. The 1.5-mile radius used for this analysis includes 
alternative routes across Ballona Creek, including SR-90 and Centinela Avenue, both east of the Project. 
VMT reductions as a result of the Project can therefore be attributed to the Project’s addition of southbound 
capacity, providing a more direct route for many trips. 

TABLE 12: VEHICLE MILES TRAVELED (VMT) 

Year No Build Build Difference Percent Difference 

Opening Year (2025) 615,554 610,131 -5,423 -0.9% 

Design Year (2045) 683,464 655,807 -27,657 -4.1% 

Source: Fehr & Peers, 2020. 
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7. BICYCLE AND PEDESTRIAN ANALYSIS 

Although Lincoln Boulevard serves as a critical north-south connection on the Westside, existing pedestrian 
facilities are discontinuous north and south of the bridge with no sidewalks provided on the bridge. Lincoln 
Boulevard also lacks bicycle facilities across the bridge despite its connection to the east-west Ballona Creek 
Bicycle Path that runs just under the Lincoln Bridge parallel to Ballona Creek. This lack of connectivity and 
protection along a high volume, high speed road not only discourages active transportation, but also raises 
safety concerns for bicyclists and pedestrians attempting to access nearby facilities and destinations. 

The proposed Project would improve connectivity and accessibility to the coastal areas of the Westside for 
all modes of travel. The improvements on the Lincoln Bridge include widening the bridge to accommodate 
protected bicycle lanes, and sidewalks on both sides. These bicycle and pedestrian improvements will 
extend between Jefferson Boulevard and Fiji Way. Adding a separated bicycle lane along this segment will 
create a complete bicycle network, on which cyclists safely and conveniently can travel to and through the 
area.  

Class IV protected bicycle lanes on Lincoln Boulevard will provide a connection to the Ballona Creek Bicycle 
Path as well as existing bicycle facilities south of Jefferson Boulevard and on Fiji Way. Additionally, the 
proposed improvements will better connect cyclists and pedestrians to the retail and residential 
developments south of Ballona Creek in Playa Vista off of Jefferson Boulevard. Nearby educational 
institutions, such as the Westside Neighborhood School, Playa Vista Elementary School, Loyola Marymount 
University, and Playa Vista Public Library, will be more accessible via active transportation modes.  

With average daily traffic exceeding 60,000 vehicles and a speed limit of 45 miles per hour, industry 
standards recommend separated bicycle lanes. (National Association of City Transportation Officials). 
Studies have found that separated bicycle lanes increase cycling and reduce vehicle traffic (Federal Highway 
Administration, May 2015). Furthermore, separated bicycle lanes are more feasible along routes without 
parking on the shoulder, few transit stops and limited intersections, all of which are characteristics of this 
segment of Lincoln Boulevard (California Department of Transportation, December 2015). 

Demand for bicycle and pedestrian facilities was noted during traffic counts. The project team counted 80 
cyclists and 81 pedestrians in the AM peak hour within the study area. During the PM peak hour, the project 
team counted 36 cyclists and 66 pedestrians. The proposed separated bicycle facility and sidewalks will 
promote the safety of current as well as future cyclists and pedestrians. As discussed in the Collision History 
Data section, four out of 18 collisions between July 2012 and June 2015 involved bicyclists and pedestrians. 
Additionally, five of the 18 collisions were primarily due to speeding. Physical separation from fast-moving 
vehicular traffic is beneficial to decrease the risk for bicyclists and pedestrians traveling along the Lincoln 
Bridge. 
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8. TRAFFIC ANALYSIS SUMMARY 

This section summarizes the results of the Opening Year (2025) and Design Year (2045) AM and PM peak 
hour traffic analysis results for the Lincoln Bridge Multi-Modal Improvement Project. The Build scenarios 
are compared to the No Build scenarios.  

INTERSECTION OPERATIONS 

Opening Year (2025) and Design Year (2045) peak hour intersection operations are summarized in Table 8 
and Table 10, respectively. In the Opening Year (2025) scenario, three of the four study intersections are 
expected to operate at LOS D, E, or F in both No Build and Build scenarios. However, two of the four 
intersections are expected to operate as LOS C during the PM peak hour, under the No Build and Build 
scenarios. In the Design Year (2045) scenario, three of the four intersections are expected to operate at LOS 
D, E, or F in both No Build and Build scenarios. In the Design Year, the intersection of Lincoln Boulevard & 
Fiji Way is estimated to operate at LOS D during the AM and PM peak hours, under No Build and Build 
conditions, with minor increases in average delay in the Build scenario due to induced demand for the 
additional capacity available on Lincoln Boulevard downstream of the intersection. Also, in the Design Year 
AM and PM peak hours, the intersection of Lincoln Boulevard & Culver Loop to Lincoln Boulevard is 
expected to operate at LOS F and LOS D under No Build conditions, respectively, and improve to LOS C in 
the PM peak hour under Build conditions. 

QUEUE ANALYSIS 

Opening Year (2025) and Design Year (2045) peak hour 95th percentile queue analysis results are 
summarized in Table 9 and Table 11, respectively. In the Opening Year (2025) scenario, peak hour queues 
are estimated to exceed available storage at five of thirteen turn lanes during the AM peak hour and at six 
of thirteen turn lanes during the PM peak hour under Build conditions, including the added southbound 
right-turn lane at Lincoln Boulevard & Jefferson Boulevard in the PM peak hour. In the Design Year (2045) 
scenario, peak hour queues are estimated to exceed available storage at six of thirteen turn lanes during 
the AM peak hour and at seven of thirteen turn lanes during the PM peak hour under Build conditions, 
including the added southbound right-turn at Lincoln Boulevard & Jefferson Boulevard in both AM and PM 
peak hours. 

BICYCLE AND PEDESTRIAN ANALYSIS 

With the multi-modal improvements along the Lincoln Bridge, it is expected that bicycle and pedestrian 
convenience and safety will be improved. The protected bicycle lanes will create a more robust bicycle 
network in the area that improves the surrounding communities’ connectivity to Ballona Creek Bicycle Path 
and other nearby retail, residential, and academic destinations. The safety risks of cyclists and pedestrians 
are expected to decrease as exposure to high volume and fast-moving vehicular traffic is minimized due to 
separated facilities along Lincoln Bridge.  



Lincoln Bridge Multi-Modal Improvement Project 
 

40 
 

REFERENCES 

2000 Highway Capacity Manual, Transportation Research Board, 2000. 

2010 Highway Capacity Manual, Transportation Research Board, 2010. 

Active Transportation Strategic Plan, Los Angeles County Metropolitan Transportation Authority (Metro), 
2016. 

Evaluation of Bicycle-related Roadway Measures: A Summary of Available Research, Federal Highway 
Administration, February 2014.  

Mobility Plan 2035, An Element of the General Plan, City of Los Angeles, 2016. 

Model Development Report: 2016 City of Los Angeles Travel Demand Model, Fehr & Peers, February 2017. 

National Cooperative Highway Research Program (NCHRP) Report 255: Highway Traffic Data for Urbanized 
Area Project Planning and Design, Transportation Research Board, December 1982. 

Separated Bike Lane Planning and Design Guide, Federal Highway Administration, May 2015. 

Urban Bikeway Design Guide: Conventional Bike Lanes, National Association of City Transportation Officials, 
accessed November 2017: https://nacto.org/publication/urban-bikeway-design-guide/bike-
lanes/conventional-bike-lanes/  

 

https://nacto.org/publication/urban-bikeway-design-guide/bike-lanes/conventional-bike-lanes/
https://nacto.org/publication/urban-bikeway-design-guide/bike-lanes/conventional-bike-lanes/


 

 

APPENDIX A – TURNING MOVEMENT VEHICLE COUNTS 



Prepared by National Data & Surveying Services

ID: 19-05673-001 Day:
City: Marina Del Rey Date:

AM 46 1179 34 24 AM

NOON 0 0 0 0 NOON

PM 72 1577 23 18 PM

AM NOON PM PM NOON AM

0 3 1 0 0 67 0 36

2 23 0 22

0 0 2 0 0 47 0 35

58 0 65 1 TEV 5014 0 4791 0 0 0 0

17 0 17 1 PHF 0.97 0.97

596 0 849 1 0 2 3 0
AM NOON PM PM NOON AM

PM 0 608 1391 32 PM

NOON 0 0 0 0 NOON

AM 0 857 2034 76 AM

Fiji W
ay

07:00 AM - 10:00 AM

NONE

925 0 705

Lincoln Blvd/Pacific Coast Hwy

1810

0

Lincoln Blvd/Pacific Coast Hwy

SOUTHBOUND

03:00 PM - 06:00 PM

NORTHBOUND

72

0

PE
A

K
 H

O
U

R
S

Cars (AM)

NONE

04:45 PM - 05:45 PM

2152

1541

0

Signalized

Fi
ji 

W
ay

EA
ST

B
O

U
N

D

Peak Hour Turning Movement Count

2473

Cars (PM) HT (PM)

Lincoln Blvd/Pacific Coast Hwy & Fiji Way

Tuesday
11/19/2019

CONTROL

W
ESTB

O
U

N
D

08:00 AM - 09:00 AM

Cars (NOON)

Pedestrians (Crosswalks)

HT (NOON)

127

C
O

U
N

T PER
IO

D
S

HT (AM)

NOONAM PM

0 

5 

3 

12
 

13
 

0 15
 

0 20
 

0 0 1 0 0 

0 
7 

0 
7 

2 
0 
4 
2 
0 
2 

PM

AM
AM
NOON
PM

PM
NOON

AM
AM

NOON
PM

NOON

0
0
1

2
0
1

3 9 1

8 33 2

N/A
N/A
N/A

N/A
N/A
N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

35
22
35

594
17
57

43 11
64

33

849
1991
74

N/A
N/A
N/A

N/A
N/A
N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

47
23
67

835
17
64

69 15
66

23

608
1378
31

0
0
0

12
0
1

3 5 0

0 4 1

N
O

O
N

PM AM N
O

O
N

AM PM

N
O

O
N

AM PMN
O

O
N

PM AM



Prepared by National Data & Surveying Services

ID: 19-05673-002 Day:
City: Marina Del Rey Date:

AM 0 1791 0 0 AM

NOON 0 0 0 0 NOON

PM 0 2456 0 0 PM

AM NOON PM PM NOON AM

0 2 0 0 2 236 0 276

0 0 0 0

0 0 0 0 0 339 0 107

0 0 0 0 TEV 5976 0 5400 0 0 0 0

0 0 0 0 PHF 0.92 0.98

0 0 0 0 0 0 2.5 0.5
AM NOON PM PM NOON AM

PM 0 0 1817 552 PM

NOON 0 0 0 0 NOON

AM 0 0 2728 1074 AM

C
ulver B

lvd

07:00 AM - 10:00 AM

NONE

0 0 0

Lincoln Blvd/Pacific Coast Hwy

1898

0

Lincoln Blvd/Pacific Coast Hwy

SOUTHBOUND

03:00 PM - 06:00 PM

NORTHBOUND

552

0

PE
A

K
 H

O
U

R
S

Cars (AM)

NONE

05:00 PM - 06:00 PM

3004

2053

0

Signalized

C
ul

ve
r B

lv
d

EA
ST

B
O

U
N

D

Peak Hour Turning Movement Count

2795

Cars (PM) HT (PM)

Lincoln Blvd/Pacific Coast Hwy & Culver Blvd

Tuesday
11/19/2019

CONTROL

W
ESTB

O
U

N
D

07:45 AM - 08:45 AM

Cars (NOON)

Pedestrians (Crosswalks)

HT (NOON)

1074

C
O

U
N

T PER
IO

D
S

HT (AM)

NOONAM PM

0 

0 

0 

0 0 0 0 0 0 

0 0 0 0 0 

0 
2 

0 
0 

0 
0 
0 
0 
0 
0 

PM

AM
AM
NOON
PM

PM
NOON

AM
AM

NOON
PM

NOON

1
0
3

0
0
0

0 10 0

0 39 11

N/A
N/A
N/A

N/A
N/A
N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

106
0
273

0
0
0

0 17
76

0

0 2678
1063

N/A
N/A
N/A

N/A
N/A
N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

338
0
234

0
0
0

0 24
28

0

0 1805
549

1
0
0

0
0
0

0 18 0

0 4 3

N
O

O
N

PM AM N
O

O
N

AM PM

N
O

O
N

AM PMN
O

O
N

PM AM



Prepared by National Data & Surveying Services

ID: 19-05673-003 Day:
City: Playa Vista Date:

AM 202 1209 458 0 AM

NOON 0 0 0 0 NOON

PM 540 1841 399 0 PM

AM NOON PM PM NOON AM

0 4 2 0 2 867 0 968

2 411 0 129

0 0 0 0 2 533 0 244

210 0 89 1 TEV 6550 0 6482 0 0 0 0

211 0 138 3 PHF 0.93 0.97

89 0 30 0 0 1 4 1
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PM 2 18 1363 251 PM

NOON 0 0 0 0 NOON

AM 3 14 2586 227 AM

W
 Jefferson B

lvd

07:00 AM - 10:00 AM

NONE

345 0 969

Lincoln Blvd/Pacific Coast Hwy

1545

0

Lincoln Blvd/Pacific Coast Hwy

SOUTHBOUND

03:00 PM - 06:00 PM

NORTHBOUND

788

0

PE
A

K
 H

O
U

R
S

Cars (AM)

NONE

05:00 PM - 06:00 PM

3764

2319

0

Signalized

W
 J

ef
fe

rs
on

 B
lv

d

EA
ST

B
O

U
N

D

Peak Hour Turning Movement Count

2406

Cars (PM) HT (PM)

Lincoln Blvd/Pacific Coast Hwy & W Jefferson Blvd

Tuesday
11/19/2019

CONTROL

W
ESTB

O
U

N
D

07:45 AM - 08:45 AM

Cars (NOON)

Pedestrians (Crosswalks)

HT (NOON)

896

C
O

U
N

T PER
IO

D
S

HT (AM)

NOONAM PM

6 

7 

1 

3 1 0 3 0 0 

0 1 8 0 4 

0 
1 

0 
7 

2 
0 
4 
1 
0 
3 

PM

AM
AM
NOON
PM

PM
NOON

AM
AM

NOON
PM

NOON

7
2
12

1
2
3

1 7 3

2 35 8

N/A
N/A
N/A

N/A
N/A
N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

237
127
956

88
209
207

20
1

11
97

45
5

12 2540
219

N/A
N/A
N/A

N/A
N/A
N/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

529
410
864

30
138

88

53
9

18
15

39
8

18 1351
251

4
1
3

0
0
1

1 17 1

0 3 0

N
O

O
N

PM AM N
O

O
N

AM PM

N
O

O
N

AM PMN
O

O
N

PM AM



Prepared by National Data & Surveying Services

ID: 19-05673-004 Day:
City: Playa Vista Date:

AM 0 0 0 0 AM

NOON 0 0 0 0 NOON

PM 0 0 0 0 PM

AM NOON PM PM NOON AM

0 0 0 0 0 0 0 0

1 1068 0 695
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APPENDIX B – EXISTING INTERSECTION LEVEL OF SERVICE (LOS) 
CALCULATION SHEETS 



HCM 2010 Signalized Intersection Summary Existing
1: Lincoln Blvd & Fiji Way AM Peak Hour

Lincoln Bridge 5:00 pm 01/21/2020 Existing Synchro 10 Report
Fehr & Peers Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 58 17 590 34 22 36 857 2034 76 58 1167 46
Future Volume (veh/h) 58 17 590 34 22 36 857 2034 76 58 1167 46
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 0.97 0.94 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1820 1900 1863 1864 1900 1845 1878 1900
Adj Flow Rate, veh/h 60 18 0 35 23 8 884 2097 75 60 1203 45
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 196 210 202 201 149 53 935 2617 93 409 2475 93
Arrive On Green 0.12 0.12 0.00 0.12 0.12 0.12 0.27 0.52 0.52 0.23 0.49 0.49
Sat Flow, veh/h 1306 1681 1615 1175 1193 422 3442 5040 180 1757 5070 190
Grp Volume(v), veh/h 60 18 0 37 0 29 884 1409 763 60 811 437
Grp Sat Flow(s),veh/h/ln 1306 1681 1615 1240 0 1550 1721 1696 1827 1757 1709 1841
Q Serve(g_s), s 5.6 1.2 0.0 3.1 0.0 2.2 32.7 44.4 44.8 3.5 20.7 20.7
Cycle Q Clear(g_c), s 7.8 1.2 0.0 4.4 0.0 2.2 32.7 44.4 44.8 3.5 20.7 20.7
Prop In Lane 1.00 1.00 0.96 0.27 1.00 0.10 1.00 0.10
Lane Grp Cap(c), veh/h 196 210 202 209 0 193 935 1761 949 409 1669 899
V/C Ratio(X) 0.31 0.09 0.00 0.18 0.00 0.15 0.95 0.80 0.80 0.15 0.49 0.49
Avail Cap(c_a), veh/h 305 349 335 319 0 322 953 1827 984 409 1669 899
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.2 50.3 0.0 52.2 0.0 50.8 46.4 25.7 25.8 39.6 22.3 22.3
Incr Delay (d2), s/veh 0.3 0.1 0.0 0.4 0.0 0.4 17.4 3.9 7.2 0.2 1.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.0 0.6 0.0 1.2 0.0 1.0 17.9 21.7 24.4 1.7 10.0 11.0
LnGrp Delay(d),s/veh 54.5 50.4 0.0 52.6 0.0 51.1 63.8 29.6 33.0 39.8 23.3 24.2
LnGrp LOS D D D D E C C D C C
Approach Vol, veh/h 78 66 3056 1308
Approach Delay, s/veh 53.6 51.9 40.4 24.4
Approach LOS D D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 35.3 72.5 22.2 39.3 68.5 22.2
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 5.5 46.8 9.8 34.7 22.7 6.4
Green Ext Time (p_c), s 0.1 20.7 0.0 0.6 15.1 0.3

Intersection Summary
HCM 2010 Ctrl Delay 36.1
HCM 2010 LOS D

Notes



HCM 2010 Signalized Intersection Summary Existing
2: Lincoln Blvd & Culver Loop AM Peak Hour

Lincoln Bridge 5:00 pm 01/21/2020 Existing Synchro 10 Report
Fehr & Peers Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 107 276 2691 1089 0 1791
Future Volume (veh/h) 107 276 2691 1089 0 1791
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 116 300 2925 1184 0 1947
Adj No. of Lanes 1 1 3 0 0 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 366 324 2711 952 0 2600
Arrive On Green 0.20 0.20 0.73 0.73 0.00 0.73
Sat Flow, veh/h 1810 1599 3895 1309 0 3762
Grp Volume(v), veh/h 116 300 2652 1457 0 1947
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1611 0 1787
Q Serve(g_s), s 8.2 27.6 109.1 109.1 0.0 48.9
Cycle Q Clear(g_c), s 8.2 27.6 109.1 109.1 0.0 48.9
Prop In Lane 1.00 1.00 0.81 0.00
Lane Grp Cap(c), veh/h 366 324 2491 1172 0 2600
V/C Ratio(X) 0.32 0.93 1.06 1.24 0.00 0.75
Avail Cap(c_a), veh/h 426 376 2491 1172 0 2600
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 51.0 58.7 20.4 20.4 0.0 12.2
Incr Delay (d2), s/veh 0.5 26.6 38.1 116.9 0.0 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.1 14.6 64.1 85.9 0.0 24.5
LnGrp Delay(d),s/veh 51.5 85.3 58.6 137.3 0.0 14.3
LnGrp LOS D F F F B
Approach Vol, veh/h 416 4109 1947
Approach Delay, s/veh 75.9 86.5 14.3
Approach LOS E F B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 114.9 35.1 114.9
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 50.9 29.6 111.1
Green Ext Time (p_c), s 30.9 0.7 0.0

Intersection Summary
HCM 2010 Ctrl Delay 64.1
HCM 2010 LOS E

Notes



HCM 2010 Signalized Intersection Summary Existing
3: Lincoln Blvd & Jefferson Blvd AM Peak Hour

Lincoln Bridge 5:00 pm 01/21/2020 Existing Synchro 10 Report
Fehr & Peers Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 210 211 89 244 129 976 17 2594 227 465 1228 205
Future Volume (veh/h) 210 211 89 244 129 976 17 2594 227 465 1228 205
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1887 1900 1881 1900 1881 1900 1881 1863 1863 1881 1900
Adj Flow Rate, veh/h 226 227 51 262 139 939 18 2789 190 500 1320 207
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 4 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 249 333 71 639 478 1173 32 1898 749 978 3232 505
Arrive On Green 0.14 0.08 0.08 0.18 0.13 0.13 0.02 0.29 0.29 0.28 0.57 0.57
Sat Flow, veh/h 1792 4238 904 3476 3610 2814 1810 6471 1560 3442 5676 887
Grp Volume(v), veh/h 226 182 96 262 139 939 18 2789 190 500 1128 399
Grp Sat Flow(s),veh/h/ln 1792 1717 1708 1738 1805 1407 1810 1618 1560 1721 1618 1709
Q Serve(g_s), s 18.6 7.7 8.3 10.0 5.2 12.8 1.5 44.0 0.0 18.2 19.6 19.7
Cycle Q Clear(g_c), s 18.6 7.7 8.3 10.0 5.2 12.8 1.5 44.0 0.0 18.2 19.6 19.7
Prop In Lane 1.00 0.53 1.00 1.00 1.00 1.00 1.00 0.52
Lane Grp Cap(c), veh/h 249 270 134 639 478 1173 32 1898 749 978 2763 973
V/C Ratio(X) 0.91 0.67 0.72 0.41 0.29 0.80 0.57 1.47 0.25 0.51 0.41 0.41
Avail Cap(c_a), veh/h 303 893 444 639 939 1532 125 1898 749 978 2763 973
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 63.6 67.2 67.5 54.0 58.7 15.8 73.1 53.0 23.3 45.0 18.1 18.1
Incr Delay (d2), s/veh 25.9 2.9 7.0 0.4 0.3 2.4 14.8 214.1 0.8 0.4 0.4 1.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.0 3.8 4.2 4.8 2.6 10.0 0.9 47.9 4.9 8.7 8.8 9.7
LnGrp Delay(d),s/veh 89.4 70.2 74.5 54.4 59.0 18.1 87.9 267.1 24.1 45.4 18.6 19.4
LnGrp LOS F E E D E B F F C D B B
Approach Vol, veh/h 504 1340 2997 2027
Approach Delay, s/veh 79.6 29.5 250.6 25.4
Approach LOS E C F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 48.6 50.0 33.6 17.8 7.2 91.4 25.5 25.9
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 20.2 46.0 12.0 10.3 3.5 21.7 20.6 14.8
Green Ext Time (p_c), s 0.0 0.0 0.7 1.5 0.0 18.6 0.3 5.1

Intersection Summary
HCM 2010 Ctrl Delay 128.4
HCM 2010 LOS F

Notes



HCM 2010 TWSC Existing
4: Culver Loop & Culver Blvd AM Peak Hour

Lincoln Bridge 5:00 pm 08/03/2017 Existing Synchro 10 Report
Fehr & Peers Page 1

Intersection
Int Delay, s/veh 1.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1661 244 139 695 0 1089
Future Vol, veh/h 1661 244 139 695 0 1089
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1767 260 148 739 0 1159
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1767 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 354 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 354 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 3.7 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 354 -
HCM Lane V/C Ratio - - - 0.418 -
HCM Control Delay (s) 0 - - 22.3 -
HCM Lane LOS A - - C -
HCM 95th %tile Q(veh) - - - 2 -



HCM 2010 Signalized Intersection Summary Existing
1: Lincoln Blvd & Fiji Way PM PEAK HOUR

01/07/2020 Synchro 9 Report
Fehr & Peers Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 67 17 849 47 23 67 608 1399 32 41 1577 72
Future Volume (veh/h) 67 17 849 47 23 67 608 1399 32 41 1577 72
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 0.97 0.94 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1825 1900 1863 1864 1900 1845 1878 1900
Adj Flow Rate, veh/h 69 18 0 48 24 40 627 1442 30 42 1626 72
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 173 210 202 175 80 138 715 2115 44 596 2776 123
Arrive On Green 0.12 0.12 0.00 0.12 0.12 0.12 0.21 0.41 0.41 0.34 0.55 0.55
Sat Flow, veh/h 1272 1681 1615 1007 636 1107 3442 5127 107 1757 5030 223
Grp Volume(v), veh/h 69 18 0 62 0 50 627 954 518 42 1105 593
Grp Sat Flow(s),veh/h/ln 1272 1681 1615 1365 0 1385 1721 1696 1842 1757 1709 1835
Q Serve(g_s), s 6.8 1.2 0.0 4.5 0.0 4.3 22.9 29.9 29.9 2.1 27.8 27.8
Cycle Q Clear(g_c), s 11.0 1.2 0.0 5.7 0.0 4.3 22.9 29.9 29.9 2.1 27.8 27.8
Prop In Lane 1.00 1.00 0.78 0.80 1.00 0.06 1.00 0.12
Lane Grp Cap(c), veh/h 173 210 202 220 0 173 715 1399 760 596 1886 1012
V/C Ratio(X) 0.40 0.09 0.00 0.28 0.00 0.29 0.88 0.68 0.68 0.07 0.59 0.59
Avail Cap(c_a), veh/h 278 349 335 336 0 288 953 1826 992 596 1886 1012
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.6 50.3 0.0 52.4 0.0 51.6 49.9 31.2 31.2 29.1 19.3 19.3
Incr Delay (d2), s/veh 0.6 0.1 0.0 0.7 0.0 0.9 7.6 2.7 4.9 0.0 1.3 2.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 0.6 0.0 2.1 0.0 1.7 11.6 14.4 16.1 1.0 13.4 14.7
LnGrp Delay(d),s/veh 57.2 50.4 0.0 53.1 0.0 52.5 57.5 33.9 36.1 29.1 20.6 21.8
LnGrp LOS E D D D E C D C C C
Approach Vol, veh/h 87 112 2099 1740
Approach Delay, s/veh 55.8 52.9 41.5 21.2
Approach LOS E D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 49.1 58.6 22.2 31.0 76.7 22.2
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 4.1 31.9 13.0 24.9 29.8 7.7
Green Ext Time (p_c), s 0.0 21.7 0.0 2.1 16.8 0.5

Intersection Summary
HCM 2010 Ctrl Delay 33.4
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Existing
2: Lincoln Blvd & Culver Loop PM PEAK HOUR

01/07/2020 Synchro 9 Report
Fehr & Peers Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 339 244 1795 552 0 2473
Future Volume (veh/h) 339 244 1795 552 0 2473
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 346 249 1832 563 0 2523
Adj No. of Lanes 1 1 3 0 0 2
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 376 332 2830 830 0 2582
Arrive On Green 0.21 0.21 0.72 0.72 0.00 0.72
Sat Flow, veh/h 1810 1599 4087 1149 0 3762
Grp Volume(v), veh/h 346 249 1590 805 0 2523
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1644 0 1787
Q Serve(g_s), s 28.1 21.9 36.1 40.0 0.0 99.9
Cycle Q Clear(g_c), s 28.1 21.9 36.1 40.0 0.0 99.9
Prop In Lane 1.00 1.00 0.70 0.00
Lane Grp Cap(c), veh/h 376 332 2473 1187 0 2582
V/C Ratio(X) 0.92 0.75 0.64 0.68 0.00 0.98
Avail Cap(c_a), veh/h 426 376 2473 1187 0 2582
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 58.2 55.8 10.8 11.3 0.0 19.6
Incr Delay (d2), s/veh 23.7 7.2 1.3 3.1 0.0 13.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 16.5 10.3 17.2 18.9 0.0 53.4
LnGrp Delay(d),s/veh 81.9 63.0 12.1 14.5 0.0 32.7
LnGrp LOS F E B B C
Approach Vol, veh/h 595 2395 2523
Approach Delay, s/veh 74.0 12.9 32.7
Approach LOS E B C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 114.2 35.8 114.2
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 101.9 30.1 42.0
Green Ext Time (p_c), s 2.2 1.0 60.5

Intersection Summary
HCM 2010 Ctrl Delay 28.6
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Existing
3: Lincoln Blvd & Jefferson Blvd PM PEAK HOUR

01/07/2020 Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 93 138 30 533 411 876 20 1378 251 401 1868 543
Future Volume (veh/h) 93 138 30 533 411 876 20 1378 251 401 1868 543
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1885 1900 1881 1900 1881 1900 1881 1863 1863 1881 1900
Adj Flow Rate, veh/h 96 142 -12 549 424 798 21 1421 207 413 1926 548
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 4 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 118 341 0 588 646 1426 35 1791 699 1128 2996 844
Arrive On Green 0.07 0.07 0.00 0.17 0.18 0.18 0.02 0.28 0.28 0.33 0.59 0.59
Sat Flow, veh/h 1792 5314 0 3476 3610 2814 1810 6471 1559 3442 5041 1419
Grp Volume(v), veh/h 96 130 0 549 424 798 21 1421 207 413 1854 620
Grp Sat Flow(s),veh/h/ln 1792 1715 0 1738 1805 1407 1810 1618 1559 1721 1618 1607
Q Serve(g_s), s 7.9 3.6 0.0 23.4 16.4 5.7 1.7 30.5 0.0 13.8 37.6 38.3
Cycle Q Clear(g_c), s 7.9 3.6 0.0 23.4 16.4 5.7 1.7 30.5 0.0 13.8 37.6 38.3
Prop In Lane 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.88
Lane Grp Cap(c), veh/h 118 341 0 588 646 1426 35 1791 699 1128 2884 955
V/C Ratio(X) 0.81 0.38 0.00 0.93 0.66 0.56 0.60 0.79 0.30 0.37 0.64 0.65
Avail Cap(c_a), veh/h 303 1338 0 589 939 1654 125 1898 725 1128 2884 955
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 69.1 67.1 0.0 61.5 57.3 11.5 73.0 50.3 26.5 38.5 20.0 20.1
Incr Delay (d2), s/veh 12.3 0.7 0.0 22.1 1.1 0.3 15.1 3.7 1.1 0.2 1.1 3.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 1.7 0.0 13.0 8.3 7.3 1.0 14.1 5.7 6.6 16.9 17.8
LnGrp Delay(d),s/veh 81.4 67.8 0.0 83.6 58.4 11.8 88.1 54.0 27.6 38.7 21.1 23.5
LnGrp LOS F E F E B F D C D C C
Approach Vol, veh/h 226 1771 1649 2887
Approach Delay, s/veh 73.6 45.2 51.1 24.1
Approach LOS E D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 55.2 47.5 31.4 16.0 7.5 95.1 14.5 32.8
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 15.8 32.5 25.4 5.6 3.7 40.3 9.9 18.4
Green Ext Time (p_c), s 0.6 9.0 0.0 0.7 0.0 12.9 0.2 6.1

Intersection Summary
HCM 2010 Ctrl Delay 38.4
HCM 2010 LOS D

Notes



HCM 2010 TWSC Existing
4: Culver Loop & Culver Blvd PM PEAK HOUR

12/27/2019 Synchro 9 Report
Fehr & Peers Page 1

Intersection
Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 762 230 353 1068 0 552
Future Vol, veh/h 762 230 353 1068 0 552
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 794 240 368 1113 0 575

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 794 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 831 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 831 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 3.2 0
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 831 -
HCM Lane V/C Ratio - - - 0.442 -
HCM Control Delay (s) 0 - - 12.7 -
HCM Lane LOS A - - B -
HCM 95th %tile Q(veh) - - - 2.3 -



 

 

APPENDIX C – EXISTING QUEUE CALCULATION SHEETS 

 



Queues Existing
1: Lincoln Blvd & Fiji Way AM Peak Hour

Lincoln Bridge 5:00 pm 01/21/2020 Existing Synchro 10 Report
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 60 18 608 95 884 2175 60 1250
v/c Ratio 0.33 0.07 0.94 0.22 0.95 0.65 0.35 0.53
Control Delay 51.9 44.0 35.5 29.2 65.3 17.0 59.3 26.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.9 44.0 35.5 29.2 65.3 17.0 59.3 26.7
Queue Length 50th (ft) 46 13 114 22 375 377 49 272
Queue Length 95th (ft) 85 35 #325 46 #497 587 90 352
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 257 349 712 590 950 3349 242 2376
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.23 0.05 0.85 0.16 0.93 0.65 0.25 0.53

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues Existing
2: Lincoln Blvd & Culver Loop AM Peak Hour

Lincoln Bridge 5:00 pm 01/21/2020 Existing Synchro 10 Report
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 116 300 4109 1947
v/c Ratio 0.31 0.89 1.16 0.76
Control Delay 51.3 83.9 101.2 16.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 51.3 83.9 101.2 16.0
Queue Length 50th (ft) 95 280 ~1782 595
Queue Length 95th (ft) 154 #417 m#1577 718
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 378 3557 2573
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.27 0.79 1.16 0.76

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues Existing
3: Lincoln Blvd & Jefferson Blvd AM Peak Hour

Lincoln Bridge 5:00 pm 01/21/2020 Existing Synchro 10 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 226 323 262 139 1049 18 2789 244 500 1540
v/c Ratio 0.84 0.65 0.54 0.50 1.44 0.21 0.87 0.23 1.07 0.40
Control Delay 87.4 57.8 64.3 72.6 235.1 74.0 38.0 5.0 116.4 22.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 87.4 57.8 64.3 72.6 235.1 74.0 38.0 5.0 116.4 22.6
Queue Length 50th (ft) 215 89 123 70 ~598 17 704 37 ~274 279
Queue Length 95th (ft) #326 123 170 106 #686 45 794 76 #393 349
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250
Base Capacity (vph) 302 1324 587 938 727 125 3201 1086 466 3875
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.75 0.24 0.45 0.15 1.44 0.14 0.87 0.22 1.07 0.40

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 2010 TWSC Existing
4: Culver Loop & Culver Blvd AM Peak Hour

Lincoln Bridge 5:00 pm 08/03/2017 Existing Synchro 10 Report
Fehr & Peers Page 1

Intersection
Int Delay, s/veh 1.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1661 244 139 695 0 1089
Future Vol, veh/h 1661 244 139 695 0 1089
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1767 260 148 739 0 1159
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1767 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 354 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 354 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 3.7 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 354 -
HCM Lane V/C Ratio - - - 0.418 -
HCM Control Delay (s) 0 - - 22.3 -
HCM Lane LOS A - - C -
HCM 95th %tile Q(veh) - - - 2 -



Queues Existing
1: Lincoln Blvd & Fiji Way PM PEAK HOUR

01/07/2020 Synchro 9 Report
Fehr & Peers Page 1

Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 69 18 875 141 627 1475 42 1700
v/c Ratio 0.28 0.05 1.24 0.23 0.81 0.50 0.17 0.74
Control Delay 47.0 41.9 139.9 23.1 55.8 19.1 48.5 32.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.0 41.9 139.9 23.1 55.8 19.1 48.5 32.6
Queue Length 50th (ft) 49 12 ~578 26 260 345 28 422
Queue Length 95th (ft) 96 35 #832 56 307 332 68 530
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 247 349 706 609 950 3073 293 2293
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.28 0.05 1.24 0.23 0.66 0.48 0.14 0.74

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues Existing
2: Lincoln Blvd & Culver Loop PM PEAK HOUR

01/07/2020 Synchro 9 Report
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 346 249 2395 2523
v/c Ratio 0.89 0.68 0.67 0.99
Control Delay 82.5 57.0 16.7 36.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 82.5 57.0 16.7 36.2
Queue Length 50th (ft) 325 196 628 ~1260
Queue Length 95th (ft) #474 293 742 #1487
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 399 3558 2556
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.82 0.62 0.67 0.99

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues Existing
3: Lincoln Blvd & Jefferson Blvd PM PEAK HOUR

01/07/2020 Synchro 9 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 96 173 549 424 903 21 1421 259 413 2486
v/c Ratio 0.60 0.46 0.84 0.69 0.76 0.24 0.50 0.24 0.75 0.69
Control Delay 80.8 58.7 70.7 65.0 22.6 74.6 31.1 1.4 66.0 27.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.8 58.7 70.7 65.0 22.6 74.6 31.1 1.4 66.0 27.6
Queue Length 50th (ft) 92 49 275 213 222 20 270 0 199 498
Queue Length 95th (ft) 151 77 319 261 257 50 343 28 m213 m505
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250
Base Capacity (vph) 302 1321 658 938 1196 125 2841 1094 550 3627
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.32 0.13 0.83 0.45 0.76 0.17 0.50 0.24 0.75 0.69

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM 2010 TWSC Existing
4: Culver Loop & Culver Blvd PM PEAK HOUR

12/27/2019 Synchro 9 Report
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Intersection
Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 762 230 353 1068 0 552
Future Vol, veh/h 762 230 353 1068 0 552
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 794 240 368 1113 0 575

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 794 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 831 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 831 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -

Approach EB WB NB
HCM Control Delay, s 0 3.2 0
HCM LOS A

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 831 -
HCM Lane V/C Ratio - - - 0.442 -
HCM Control Delay (s) 0 - - 12.7 -
HCM Lane LOS A - - B -
HCM 95th %tile Q(veh) - - - 2.3 -



 

 

APPENDIX D – OPENING YEAR (2025) INTERSECTION LEVEL OF 
SERVICE (LOS) CALCULATION SHEETS 



HCM 2010 Signalized Intersection Summary 2025 (Opening Year) No Build
1: Lincoln Blvd & Fiji Way AM Peak Hour

01/10/2020 Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 20 600 50 30 40 870 2090 90 70 1320 50
Future Volume (veh/h) 60 20 600 50 30 40 870 2090 90 70 1320 50
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 0.97 0.94 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1809 1900 1863 1864 1900 1845 1878 1900
Adj Flow Rate, veh/h 62 21 0 52 31 12 897 2155 90 72 1361 50
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 185 210 202 203 140 54 943 2626 109 400 2465 91
Arrive On Green 0.12 0.12 0.00 0.12 0.12 0.12 0.27 0.52 0.52 0.23 0.49 0.49
Sat Flow, veh/h 1294 1681 1615 1180 1117 434 3442 5006 208 1757 5074 186
Grp Volume(v), veh/h 62 21 0 52 0 43 897 1457 788 72 917 494
Grp Sat Flow(s),veh/h/ln 1294 1681 1615 1193 0 1538 1721 1696 1822 1757 1709 1842
Q Serve(g_s), s 5.9 1.4 0.0 4.8 0.0 3.2 33.3 46.5 47.1 4.3 24.5 24.5
Cycle Q Clear(g_c), s 9.1 1.4 0.0 6.2 0.0 3.2 33.3 46.5 47.1 4.3 24.5 24.5
Prop In Lane 1.00 1.00 0.99 0.28 1.00 0.11 1.00 0.10
Lane Grp Cap(c), veh/h 185 210 202 204 0 192 943 1779 955 400 1660 895
V/C Ratio(X) 0.34 0.10 0.00 0.26 0.00 0.22 0.95 0.82 0.82 0.18 0.55 0.55
Avail Cap(c_a), veh/h 292 349 335 312 0 319 953 1827 981 400 1660 895
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.3 50.4 0.0 53.1 0.0 51.2 46.3 25.8 25.9 40.4 23.5 23.5
Incr Delay (d2), s/veh 0.4 0.1 0.0 0.7 0.0 0.6 18.4 4.3 8.0 0.2 1.3 2.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 0.7 0.0 1.8 0.0 1.4 18.2 22.7 25.8 2.1 11.9 13.1
LnGrp Delay(d),s/veh 55.7 50.5 0.0 53.8 0.0 51.8 64.8 30.1 33.9 40.7 24.8 25.9
LnGrp LOS E D D D E C C D C C
Approach Vol, veh/h 83 95 3142 1483
Approach Delay, s/veh 54.4 52.9 41.0 26.0
Approach LOS D D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 34.6 73.2 22.2 39.6 68.1 22.2
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 6.3 49.1 11.1 35.3 26.5 8.2
Green Ext Time (p_c), s 0.1 19.1 0.0 0.3 15.8 0.4

Intersection Summary
HCM 2010 Ctrl Delay 36.8
HCM 2010 LOS D

Notes



HCM 2010 Signalized Intersection Summary 2025 (Opening Year) No Build
2: Lincoln Blvd & Culver Loop AM Peak Hour

01/10/2020 Synchro 9 Report
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 120 300 2740 1100 0 1970
Future Volume (veh/h) 120 300 2740 1100 0 1970
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 130 326 2978 1196 0 2141
Adj No. of Lanes 1 1 3 0 0 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 393 348 2660 928 0 2547
Arrive On Green 0.22 0.22 0.71 0.71 0.00 0.71
Sat Flow, veh/h 1810 1599 3902 1302 0 3762
Grp Volume(v), veh/h 130 326 2694 1480 0 2141
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1612 0 1787
Q Serve(g_s), s 9.1 30.1 106.9 106.9 0.0 64.4
Cycle Q Clear(g_c), s 9.1 30.1 106.9 106.9 0.0 64.4
Prop In Lane 1.00 1.00 0.81 0.00
Lane Grp Cap(c), veh/h 393 348 2440 1149 0 2547
V/C Ratio(X) 0.33 0.94 1.10 1.29 0.00 0.84
Avail Cap(c_a), veh/h 426 376 2440 1149 0 2547
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 49.5 57.7 21.6 21.6 0.0 15.4
Incr Delay (d2), s/veh 0.5 29.9 53.7 136.6 0.0 3.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 16.2 68.0 90.5 0.0 32.8
LnGrp Delay(d),s/veh 50.0 87.6 75.2 158.1 0.0 19.0
LnGrp LOS D F F F B
Approach Vol, veh/h 456 4174 2141
Approach Delay, s/veh 76.9 104.6 19.0
Approach LOS E F B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 112.7 37.3 112.7
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 66.4 32.1 108.9
Green Ext Time (p_c), s 28.0 0.5 0.0

Intersection Summary
HCM 2010 Ctrl Delay 75.7
HCM 2010 LOS E

Notes
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 220 90 260 140 990 20 2610 230 490 1390 210
Future Volume (veh/h) 220 220 90 260 140 990 20 2610 230 490 1390 210
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1887 1900 1881 1900 1881 1900 1881 1863 1863 1881 1900
Adj Flow Rate, veh/h 237 237 52 280 151 955 22 2806 193 527 1495 213
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 4 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 260 345 72 673 501 1156 36 1898 764 937 3194 455
Arrive On Green 0.15 0.08 0.08 0.19 0.14 0.14 0.02 0.29 0.29 0.27 0.55 0.55
Sat Flow, veh/h 1792 4256 889 3476 3610 2814 1810 6471 1560 3442 5757 819
Grp Volume(v), veh/h 237 189 100 280 151 955 22 2806 193 527 1260 448
Grp Sat Flow(s),veh/h/ln 1792 1717 1711 1738 1805 1407 1810 1618 1560 1721 1618 1723
Q Serve(g_s), s 19.5 8.0 8.6 10.6 5.6 13.5 1.8 44.0 0.0 19.7 23.4 23.5
Cycle Q Clear(g_c), s 19.5 8.0 8.6 10.6 5.6 13.5 1.8 44.0 0.0 19.7 23.4 23.5
Prop In Lane 1.00 0.52 1.00 1.00 1.00 1.00 1.00 0.48
Lane Grp Cap(c), veh/h 260 278 139 673 501 1156 36 1898 764 937 2693 956
V/C Ratio(X) 0.91 0.68 0.72 0.42 0.30 0.83 0.61 1.48 0.25 0.56 0.47 0.47
Avail Cap(c_a), veh/h 303 893 445 673 939 1498 125 1898 764 937 2693 956
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 63.2 67.0 67.3 53.1 58.1 16.1 72.9 53.0 22.5 46.9 20.1 20.1
Incr Delay (d2), s/veh 27.6 2.9 6.9 0.4 0.3 3.1 15.3 218.1 0.8 0.8 0.6 1.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.7 3.9 4.3 5.1 2.8 10.3 1.1 48.4 4.8 9.5 10.5 11.5
LnGrp Delay(d),s/veh 90.8 69.9 74.2 53.5 58.4 19.2 88.2 271.1 23.3 47.7 20.7 21.7
LnGrp LOS F E E D E B F F C D C C
Approach Vol, veh/h 526 1386 3021 2235
Approach Delay, s/veh 80.1 30.4 253.9 27.2
Approach LOS F C F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 46.8 50.0 35.0 18.1 7.6 89.2 26.4 26.8
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 21.7 46.0 12.6 10.6 3.8 25.5 21.5 15.5
Green Ext Time (p_c), s 0.0 0.0 0.7 1.6 0.0 19.2 0.2 5.3

Intersection Summary
HCM 2010 Ctrl Delay 127.3
HCM 2010 LOS F

Notes
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Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1670 265 155 730 0 1100
Future Vol, veh/h 1670 265 155 730 0 1100
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1777 282 165 777 0 1170
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1777 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 351 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 351 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 4.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 351 -
HCM Lane V/C Ratio - - - 0.47 -
HCM Control Delay (s) 0 - - 24 -
HCM Lane LOS A - - C -
HCM 95th %tile Q(veh) - - - 2.4 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 30 860 60 30 70 660 1520 50 50 1620 80
Future Volume (veh/h) 70 30 860 60 30 70 660 1520 50 50 1620 80
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 0.97 0.94 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1818 1900 1863 1864 1900 1845 1878 1900
Adj Flow Rate, veh/h 72 31 0 62 31 43 680 1567 49 52 1670 80
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 173 224 215 185 89 130 766 2245 70 528 2648 127
Arrive On Green 0.13 0.13 0.00 0.13 0.13 0.13 0.22 0.44 0.44 0.30 0.53 0.53
Sat Flow, veh/h 1264 1681 1615 1007 668 976 3442 5065 158 1757 5009 240
Grp Volume(v), veh/h 72 31 0 74 0 62 680 1049 567 52 1139 611
Grp Sat Flow(s),veh/h/ln 1264 1681 1615 1236 0 1415 1721 1696 1831 1757 1709 1831
Q Serve(g_s), s 7.1 2.1 0.0 6.0 0.0 5.2 24.9 32.4 32.4 2.8 30.6 30.7
Cycle Q Clear(g_c), s 12.3 2.1 0.0 8.1 0.0 5.2 24.9 32.4 32.4 2.8 30.6 30.7
Prop In Lane 1.00 1.00 0.84 0.69 1.00 0.09 1.00 0.13
Lane Grp Cap(c), veh/h 173 224 215 216 0 188 766 1504 812 528 1807 968
V/C Ratio(X) 0.42 0.14 0.00 0.34 0.00 0.33 0.89 0.70 0.70 0.10 0.63 0.63
Avail Cap(c_a), veh/h 267 349 335 317 0 294 953 1827 986 528 1807 968
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.7 49.8 0.0 53.0 0.0 51.1 49.0 29.2 29.2 32.8 21.7 21.7
Incr Delay (d2), s/veh 0.6 0.1 0.0 0.9 0.0 1.0 8.9 2.7 4.9 0.1 1.7 3.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 1.0 0.0 2.5 0.0 2.1 12.8 15.7 17.5 1.4 14.8 16.3
LnGrp Delay(d),s/veh 57.3 49.9 0.0 53.9 0.0 52.1 57.9 31.9 34.1 32.9 23.3 24.8
LnGrp LOS E D D D E C C C C C
Approach Vol, veh/h 103 136 2296 1802
Approach Delay, s/veh 55.0 53.1 40.1 24.1
Approach LOS E D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 44.1 62.6 23.3 32.9 73.7 23.3
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 4.8 34.4 14.3 26.9 32.7 10.1
Green Ext Time (p_c), s 0.1 23.2 0.1 2.1 15.4 0.6

Intersection Summary
HCM 2010 Ctrl Delay 34.2
HCM 2010 LOS C

Notes
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 350 260 1970 570 0 2540
Future Volume (veh/h) 350 260 1970 570 0 2540
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 357 265 2010 582 0 2592
Adj No. of Lanes 1 1 3 0 0 2
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 386 341 2864 778 0 2562
Arrive On Green 0.21 0.21 0.72 0.72 0.00 0.72
Sat Flow, veh/h 1810 1599 4164 1086 0 3762
Grp Volume(v), veh/h 357 265 1704 888 0 2592
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1657 0 1787
Q Serve(g_s), s 29.0 23.4 42.1 49.1 0.0 107.5
Cycle Q Clear(g_c), s 29.0 23.4 42.1 49.1 0.0 107.5
Prop In Lane 1.00 1.00 0.66 0.00
Lane Grp Cap(c), veh/h 386 341 2455 1188 0 2562
V/C Ratio(X) 0.93 0.78 0.69 0.75 0.00 1.01
Avail Cap(c_a), veh/h 426 376 2455 1188 0 2562
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 57.9 55.7 12.0 13.0 0.0 21.2
Incr Delay (d2), s/veh 24.9 9.1 1.6 4.3 0.0 20.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 17.1 11.2 20.2 23.6 0.0 59.7
LnGrp Delay(d),s/veh 82.8 64.8 13.6 17.3 0.0 41.9
LnGrp LOS F E B B F
Approach Vol, veh/h 622 2592 2592
Approach Delay, s/veh 75.1 14.9 41.9
Approach LOS E B D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 113.3 36.7 113.3
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 109.5 31.0 51.1
Green Ext Time (p_c), s 0.0 1.0 52.4

Intersection Summary
HCM 2010 Ctrl Delay 33.4
HCM 2010 LOS C

Notes
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 140 150 40 550 420 890 30 1490 260 430 1900 560
Future Volume (veh/h) 140 150 40 550 420 890 30 1490 260 430 1900 560
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1885 1900 1881 1900 1881 1900 1881 1863 1863 1881 1900
Adj Flow Rate, veh/h 144 155 -2 567 433 813 31 1536 216 443 1959 565
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 4 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 168 343 0 646 606 1326 44 1840 738 1044 2879 820
Arrive On Green 0.09 0.07 0.00 0.19 0.17 0.17 0.02 0.28 0.28 0.30 0.57 0.57
Sat Flow, veh/h 1792 5316 0 3476 3610 2814 1810 6471 1559 3442 5026 1431
Grp Volume(v), veh/h 144 153 0 567 433 813 31 1536 216 443 1891 633
Grp Sat Flow(s),veh/h/ln 1792 1715 0 1738 1805 1407 1810 1618 1559 1721 1618 1604
Q Serve(g_s), s 11.9 4.3 0.0 23.8 17.0 7.6 2.6 33.4 0.0 15.4 40.9 41.8
Cycle Q Clear(g_c), s 11.9 4.3 0.0 23.8 17.0 7.6 2.6 33.4 0.0 15.4 40.9 41.8
Prop In Lane 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.89
Lane Grp Cap(c), veh/h 168 343 0 646 606 1326 44 1840 738 1044 2780 919
V/C Ratio(X) 0.86 0.45 0.00 0.88 0.71 0.61 0.71 0.83 0.29 0.42 0.68 0.69
Avail Cap(c_a), veh/h 303 1338 0 646 939 1585 125 1898 752 1044 2780 919
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 67.0 67.4 0.0 59.4 59.0 12.7 72.7 50.4 24.4 41.8 22.4 22.6
Incr Delay (d2), s/veh 11.6 0.9 0.0 13.1 1.6 0.5 18.9 4.6 1.0 0.3 1.4 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.4 2.1 0.0 12.6 8.6 7.7 1.5 15.5 5.7 7.4 18.6 19.5
LnGrp Delay(d),s/veh 78.6 68.3 0.0 72.5 60.6 13.2 91.6 55.0 25.4 42.1 23.8 26.8
LnGrp LOS E E E E B F E C D C C
Approach Vol, veh/h 297 1813 1783 2967
Approach Delay, s/veh 73.3 43.1 52.1 27.2
Approach LOS E D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 51.5 48.7 33.9 16.0 8.2 91.9 18.7 31.2
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 17.4 35.4 25.8 6.3 4.6 43.8 13.9 19.0
Green Ext Time (p_c), s 0.5 7.3 0.0 0.9 0.0 9.7 0.2 6.2

Intersection Summary
HCM 2010 Ctrl Delay 39.8
HCM 2010 LOS D

Notes
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Intersection
Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 780 245 365 1090 0 570
Future Vol, veh/h 780 245 365 1090 0 570
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 813 255 380 1135 0 594
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 813 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 817 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 817 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 3.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 817 -
HCM Lane V/C Ratio - - - 0.465 -
HCM Control Delay (s) 0 - - 13.2 -
HCM Lane LOS A - - B -
HCM 95th %tile Q(veh) - - - 2.5 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 60 20 610 50 30 40 870 2090 90 70 1350 50
Future Volume (veh/h) 60 20 610 50 30 40 870 2090 90 70 1350 50
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 0.97 0.94 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1810 1900 1863 1864 1900 1845 1879 1900
Adj Flow Rate, veh/h 61 20 0 51 31 8 888 2133 89 71 1378 49
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 189 210 202 205 156 40 937 2618 109 402 2476 88
Arrive On Green 0.12 0.12 0.00 0.12 0.12 0.12 0.27 0.52 0.52 0.23 0.49 0.49
Sat Flow, veh/h 1298 1681 1615 1195 1245 321 3442 5007 208 1757 5081 181
Grp Volume(v), veh/h 61 20 0 51 0 39 888 1443 779 71 927 500
Grp Sat Flow(s),veh/h/ln 1298 1681 1615 1195 0 1567 1721 1696 1822 1757 1709 1843
Q Serve(g_s), s 5.8 1.4 0.0 4.7 0.0 2.9 32.9 45.9 46.4 4.2 24.8 24.8
Cycle Q Clear(g_c), s 8.7 1.4 0.0 6.1 0.0 2.9 32.9 45.9 46.4 4.2 24.8 24.8
Prop In Lane 1.00 1.00 1.00 0.21 1.00 0.11 1.00 0.10
Lane Grp Cap(c), veh/h 189 210 202 205 0 196 937 1774 953 402 1666 898
V/C Ratio(X) 0.32 0.10 0.00 0.25 0.00 0.20 0.95 0.81 0.82 0.18 0.56 0.56
Avail Cap(c_a), veh/h 296 349 335 313 0 325 953 1827 981 402 1666 898
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.9 50.4 0.0 53.1 0.0 51.0 46.4 25.7 25.9 40.3 23.4 23.4
Incr Delay (d2), s/veh 0.4 0.1 0.0 0.6 0.0 0.5 17.7 4.2 7.8 0.2 1.3 2.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.1 0.6 0.0 1.7 0.0 1.3 18.0 22.5 25.2 2.1 12.0 13.3
LnGrp Delay(d),s/veh 55.3 50.4 0.0 53.7 0.0 51.5 64.1 29.9 33.6 40.5 24.8 25.9
LnGrp LOS E D D D E C C D C C
Approach Vol, veh/h 81 90 3110 1498
Approach Delay, s/veh 54.1 52.8 40.6 25.9
Approach LOS D D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 34.8 73.0 22.2 39.4 68.4 22.2
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 6.2 48.4 10.7 34.9 26.8 8.1
Green Ext Time (p_c), s 0.1 19.6 0.0 0.5 15.9 0.4

Intersection Summary
HCM 2010 Ctrl Delay 36.5
HCM 2010 LOS D

Notes
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 120 310 2740 1100 0 2010
Future Volume (veh/h) 120 310 2740 1100 0 2010
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 122 316 2796 1122 0 2051
Adj No. of Lanes 1 1 3 0 0 3
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 383 339 2682 935 0 3689
Arrive On Green 0.21 0.21 0.72 0.72 0.00 0.72
Sat Flow, veh/h 1810 1599 3903 1302 0 5474
Grp Volume(v), veh/h 122 316 2529 1389 0 2051
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1612 0 1712
Q Serve(g_s), s 8.5 29.1 107.7 107.7 0.0 28.1
Cycle Q Clear(g_c), s 8.5 29.1 107.7 107.7 0.0 28.1
Prop In Lane 1.00 1.00 0.81 0.00
Lane Grp Cap(c), veh/h 383 339 2459 1158 0 3689
V/C Ratio(X) 0.32 0.93 1.03 1.20 0.00 0.56
Avail Cap(c_a), veh/h 426 376 2459 1158 0 3689
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 50.0 58.1 21.1 21.1 0.0 9.9
Incr Delay (d2), s/veh 0.5 28.6 25.8 98.5 0.0 0.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 15.6 59.0 79.0 0.0 13.3
LnGrp Delay(d),s/veh 50.4 86.7 46.9 119.6 0.0 10.5
LnGrp LOS D F F F B
Approach Vol, veh/h 438 3918 2051
Approach Delay, s/veh 76.6 72.7 10.5
Approach LOS E E B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 113.5 36.5 113.5
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 30.1 31.1 109.7
Green Ext Time (p_c), s 35.9 0.6 0.0

Intersection Summary
HCM 2010 Ctrl Delay 53.1
HCM 2010 LOS D

Notes
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 210 220 90 260 140 990 20 2610 240 490 1410 230
Future Volume (veh/h) 210 220 90 260 140 990 20 2610 240 490 1410 230
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1887 1900 1881 1900 1881 1900 1881 1863 1863 1881 1881
Adj Flow Rate, veh/h 212 222 49 263 141 905 20 2636 191 495 1424 180
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 236 327 69 587 446 1194 34 1898 725 1036 3003 922
Arrive On Green 0.13 0.08 0.08 0.17 0.12 0.12 0.02 0.29 0.29 0.30 0.58 0.58
Sat Flow, veh/h 1792 4252 892 3476 3610 2814 1810 6471 1560 3442 5136 1576
Grp Volume(v), veh/h 212 177 94 263 141 905 20 2636 191 495 1424 180
Grp Sat Flow(s),veh/h/ln 1792 1717 1710 1738 1805 1407 1810 1618 1560 1721 1712 1576
Q Serve(g_s), s 17.5 7.5 8.1 10.2 5.3 11.5 1.6 44.0 0.0 17.6 23.9 8.0
Cycle Q Clear(g_c), s 17.5 7.5 8.1 10.2 5.3 11.5 1.6 44.0 0.0 17.6 23.9 8.0
Prop In Lane 1.00 0.52 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 236 264 131 587 446 1194 34 1898 725 1036 3003 922
V/C Ratio(X) 0.90 0.67 0.72 0.45 0.32 0.76 0.59 1.39 0.26 0.48 0.47 0.20
Avail Cap(c_a), veh/h 303 893 445 589 939 1579 125 1898 725 1036 3003 922
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 64.1 67.4 67.6 56.0 60.0 15.2 73.0 53.0 24.7 42.8 17.9 14.6
Incr Delay (d2), s/veh 23.6 2.9 7.0 0.5 0.4 1.5 15.0 178.2 0.9 0.3 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.2 3.7 4.1 4.9 2.7 9.3 1.0 43.1 5.0 8.4 11.4 3.6
LnGrp Delay(d),s/veh 87.7 70.3 74.7 56.6 60.4 16.7 88.0 231.2 25.5 43.2 18.4 15.1
LnGrp LOS F E E E E B F F C D B B
Approach Vol, veh/h 483 1309 2847 2099
Approach Delay, s/veh 78.8 29.4 216.4 24.0
Approach LOS E C F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 51.1 50.0 31.3 17.5 7.4 93.7 24.3 24.5
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 19.6 46.0 12.2 10.1 3.6 25.9 19.5 13.5
Green Ext Time (p_c), s 0.2 0.0 0.7 1.5 0.0 17.7 0.3 5.0

Intersection Summary
HCM 2010 Ctrl Delay 110.3
HCM 2010 LOS F

Notes
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Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1670 270 160 730 0 1100
Future Vol, veh/h 1670 270 160 730 0 1100
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1740 281 167 760 0 1146
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1740 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 363 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 363 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 4.1 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 363 -
HCM Lane V/C Ratio - - - 0.459 -
HCM Control Delay (s) 0 - - 23.1 -
HCM Lane LOS A - - C -
HCM 95th %tile Q(veh) - - - 2.3 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 30 910 60 30 70 660 1540 50 50 1710 80
Future Volume (veh/h) 70 30 910 60 30 70 660 1540 50 50 1710 80
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.97 1.00 0.97 0.94 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1818 1900 1863 1864 1900 1845 1878 1900
Adj Flow Rate, veh/h 71 31 0 61 31 23 673 1571 48 51 1745 79
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 183 220 212 202 114 86 760 2250 69 531 2677 121
Arrive On Green 0.13 0.13 0.00 0.13 0.13 0.13 0.22 0.44 0.44 0.30 0.53 0.53
Sat Flow, veh/h 1284 1681 1615 1120 872 654 3442 5070 155 1757 5024 227
Grp Volume(v), veh/h 71 31 0 62 0 53 673 1051 568 51 1187 637
Grp Sat Flow(s),veh/h/ln 1284 1681 1615 1153 0 1493 1721 1696 1832 1757 1709 1834
Q Serve(g_s), s 6.9 2.1 0.0 5.7 0.0 4.1 24.6 32.5 32.5 2.7 32.3 32.4
Cycle Q Clear(g_c), s 11.0 2.1 0.0 7.8 0.0 4.1 24.6 32.5 32.5 2.7 32.3 32.4
Prop In Lane 1.00 1.00 0.98 0.44 1.00 0.08 1.00 0.12
Lane Grp Cap(c), veh/h 183 220 212 206 0 196 760 1506 813 531 1821 977
V/C Ratio(X) 0.39 0.14 0.00 0.30 0.00 0.27 0.89 0.70 0.70 0.10 0.65 0.65
Avail Cap(c_a), veh/h 281 349 335 306 0 310 953 1827 987 531 1821 977
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.8 50.0 0.0 53.4 0.0 50.9 49.1 29.1 29.1 32.6 21.7 21.7
Incr Delay (d2), s/veh 0.5 0.1 0.0 0.8 0.0 0.7 8.7 2.7 4.9 0.1 1.8 3.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 1.0 0.0 2.1 0.0 1.7 12.6 15.8 17.5 1.3 15.6 17.2
LnGrp Delay(d),s/veh 56.3 50.1 0.0 54.2 0.0 51.6 57.8 31.8 34.1 32.7 23.6 25.1
LnGrp LOS E D D D E C C C C C
Approach Vol, veh/h 102 115 2292 1875
Approach Delay, s/veh 54.4 53.0 40.0 24.3
Approach LOS D D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 44.3 62.7 23.0 32.7 74.3 23.0
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 4.7 34.5 13.0 26.6 34.4 9.8
Green Ext Time (p_c), s 0.1 23.2 0.1 2.1 14.6 0.5

Intersection Summary
HCM 2010 Ctrl Delay 34.0
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Opening Year (2025) Build
2: Lincoln Blvd & Culver Loop PM Peak Hour

01/10/2020 Synchro 9 Report
Fehr & Peers Page 3

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 350 270 1980 570 0 2680
Future Volume (veh/h) 350 270 1980 570 0 2680
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 357 276 2020 582 0 2735
Adj No. of Lanes 1 1 3 0 0 3
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 386 341 2868 775 0 3681
Arrive On Green 0.21 0.21 0.72 0.72 0.00 0.72
Sat Flow, veh/h 1810 1599 4170 1081 0 5474
Grp Volume(v), veh/h 357 276 1709 893 0 2735
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1658 0 1712
Q Serve(g_s), s 29.0 24.6 42.4 49.6 0.0 48.4
Cycle Q Clear(g_c), s 29.0 24.6 42.4 49.6 0.0 48.4
Prop In Lane 1.00 1.00 0.65 0.00
Lane Grp Cap(c), veh/h 386 341 2454 1188 0 3681
V/C Ratio(X) 0.93 0.81 0.70 0.75 0.00 0.74
Avail Cap(c_a), veh/h 426 376 2454 1188 0 3681
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 57.8 56.1 12.0 13.0 0.0 12.9
Incr Delay (d2), s/veh 24.8 11.5 1.7 4.4 0.0 1.4
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 17.1 12.0 20.3 23.8 0.0 23.0
LnGrp Delay(d),s/veh 82.7 67.6 13.7 17.4 0.0 14.3
LnGrp LOS F E B B B
Approach Vol, veh/h 633 2602 2735
Approach Delay, s/veh 76.1 15.0 14.3
Approach LOS E B B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 113.3 36.7 113.3
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 50.4 31.0 51.6
Green Ext Time (p_c), s 44.6 1.0 52.0

Intersection Summary
HCM 2010 Ctrl Delay 21.1
HCM 2010 LOS C

Notes



HCM 2010 Signalized Intersection Summary Opening Year (2025) Build
3: Lincoln Blvd & Jefferson Blvd PM Peak Hour

01/10/2020 Synchro 9 Report
Fehr & Peers Page 5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 140 150 30 550 420 890 30 1490 260 435 1990 605
Future Volume (veh/h) 140 150 30 550 420 890 30 1490 260 435 1990 605
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1884 1900 1881 1900 1881 1900 1881 1863 1863 1881 1881
Adj Flow Rate, veh/h 141 152 -45 556 424 745 30 1505 168 439 2010 524
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 165 339 0 626 589 1337 43 1826 725 1073 2976 913
Arrive On Green 0.09 0.07 0.00 0.18 0.16 0.16 0.02 0.28 0.28 0.31 0.58 0.58
Sat Flow, veh/h 1792 5314 0 3476 3610 2814 1810 6471 1559 3442 5136 1576
Grp Volume(v), veh/h 141 107 0 556 424 745 30 1505 168 439 2010 524
Grp Sat Flow(s),veh/h/ln 1792 1715 0 1738 1805 1407 1810 1618 1559 1721 1712 1576
Q Serve(g_s), s 11.6 3.0 0.0 23.4 16.7 6.6 2.5 32.6 0.0 15.1 40.6 31.4
Cycle Q Clear(g_c), s 11.6 3.0 0.0 23.4 16.7 6.6 2.5 32.6 0.0 15.1 40.6 31.4
Prop In Lane 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 165 339 0 626 589 1337 43 1826 725 1073 2976 913
V/C Ratio(X) 0.85 0.32 0.00 0.89 0.72 0.56 0.70 0.82 0.23 0.41 0.68 0.57
Avail Cap(c_a), veh/h 303 1337 0 626 939 1609 125 1898 743 1073 2976 913
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 67.1 66.8 0.0 60.0 59.5 12.1 72.7 50.4 24.3 40.7 21.8 19.9
Incr Delay (d2), s/veh 11.6 0.5 0.0 14.6 1.7 0.4 18.3 4.4 0.7 0.3 1.2 2.6
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.3 1.4 0.0 12.5 8.5 6.7 1.5 15.2 4.3 7.2 19.5 14.2
LnGrp Delay(d),s/veh 78.7 67.4 0.0 74.6 61.2 12.5 91.0 54.7 25.0 41.0 23.0 22.5
LnGrp LOS E E E E B F D C D C C
Approach Vol, veh/h 248 1725 1703 2973
Approach Delay, s/veh 73.8 44.5 52.5 25.6
Approach LOS E D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 52.8 48.3 33.0 15.9 8.2 92.9 18.4 30.5
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 17.1 34.6 25.4 5.0 4.5 42.6 13.6 18.7
Green Ext Time (p_c), s 0.5 7.7 0.0 0.6 0.0 10.8 0.2 5.8

Intersection Summary
HCM 2010 Ctrl Delay 39.2
HCM 2010 LOS D

Notes
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Intersection
Int Delay, s/veh 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 790 250 370 1090 0 570
Future Vol, veh/h 790 250 370 1090 0 570
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 823 260 385 1135 0 594
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 823 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 810 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 810 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 3.4 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 810 -
HCM Lane V/C Ratio - - - 0.476 -
HCM Control Delay (s) 0 - - 13.4 -
HCM Lane LOS A - - B -
HCM 95th %tile Q(veh) - - - 2.6 -
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 62 21 619 124 897 2248 72 1413
v/c Ratio 0.34 0.08 0.96 0.28 0.95 0.69 0.36 0.61
Control Delay 51.5 43.9 38.4 31.9 66.0 19.6 57.5 29.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.5 43.9 38.4 31.9 66.0 19.6 57.5 29.0
Queue Length 50th (ft) 46 15 130 32 382 500 56 332
Queue Length 95th (ft) 87 38 #352 58 #509 622 104 412
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 251 349 709 583 950 3238 242 2331
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.25 0.06 0.87 0.21 0.94 0.69 0.30 0.61

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 2025 (Opening Year) No Build
2: Lincoln Blvd & Culver Loop AM Peak Hour

01/10/2020 Synchro 9 Report
Fehr & Peers Page 2

Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 130 326 4174 2141
v/c Ratio 0.33 0.92 1.19 0.84
Control Delay 50.9 87.4 116.7 20.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 50.9 87.4 116.7 20.5
Queue Length 50th (ft) 106 306 ~1852 778
Queue Length 95th (ft) 170 #477 m#1612 898
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 378 3507 2535
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.31 0.86 1.19 0.84

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 237 334 280 151 1065 22 2806 247 527 1721
v/c Ratio 0.86 0.66 0.56 0.53 1.47 0.25 0.89 0.24 1.13 0.45
Control Delay 88.8 58.7 64.3 72.8 245.6 74.8 39.6 5.2 133.7 25.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 88.8 58.7 64.3 72.8 245.6 74.8 39.6 5.2 133.7 25.5
Queue Length 50th (ft) 225 93 131 76 ~616 21 727 38 ~304 350
Queue Length 95th (ft) #352 128 181 113 #702 52 809 79 m#409 410
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250
Base Capacity (vph) 302 1324 587 938 726 125 3156 1080 466 3826
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.78 0.25 0.48 0.16 1.47 0.18 0.89 0.23 1.13 0.45

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1670 265 155 730 0 1100
Future Vol, veh/h 1670 265 155 730 0 1100
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1777 282 165 777 0 1170
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1777 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 351 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 351 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 4.2 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 351 -
HCM Lane V/C Ratio - - - 0.47 -
HCM Control Delay (s) 0 - - 24 -
HCM Lane LOS A - - C -
HCM 95th %tile Q(veh) - - - 2.4 -



Queues 2025 (Opening Year) No Build
1: Lincoln Blvd & Fiji Way PM PEAK HOUR

01/10/2020 Synchro 9 Report
Fehr & Peers Page 1

Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 72 31 887 165 680 1619 52 1752
v/c Ratio 0.30 0.09 1.26 0.27 0.83 0.58 0.20 0.78
Control Delay 47.5 42.5 147.1 25.4 56.4 21.6 50.0 34.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.5 42.5 147.1 25.4 56.4 21.6 50.0 34.9
Queue Length 50th (ft) 52 21 ~600 34 281 356 38 455
Queue Length 95th (ft) 99 50 #856 67 336 372 81 554
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 241 349 706 602 950 2897 285 2234
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.09 1.26 0.27 0.72 0.56 0.18 0.78

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 2025 (Opening Year) No Build
2: Lincoln Blvd & Culver Loop PM PEAK HOUR

01/10/2020 Synchro 9 Report
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 357 265 2592 2592
v/c Ratio 0.91 0.73 0.73 1.02
Control Delay 83.8 61.8 18.1 45.0
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 83.8 61.8 18.1 45.0
Queue Length 50th (ft) 336 220 740 ~1442
Queue Length 95th (ft) #498 324 828 #1559
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 392 3543 2543
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.84 0.68 0.73 1.02

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues 2025 (Opening Year) No Build
3: Lincoln Blvd & Jefferson Blvd PM PEAK HOUR

01/10/2020 Synchro 9 Report
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 144 196 567 433 918 31 1536 268 443 2536
v/c Ratio 0.70 0.49 0.79 0.73 0.86 0.33 0.55 0.24 0.88 0.73
Control Delay 80.9 57.0 64.0 67.0 33.4 76.7 33.3 1.6 71.0 31.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.9 57.0 64.0 67.0 33.4 76.7 33.3 1.6 71.0 31.2
Queue Length 50th (ft) 138 54 274 216 273 30 310 3 221 521
Queue Length 95th (ft) 207 83 315 266 289 66 402 33 m223 m500
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250
Base Capacity (vph) 302 1323 722 938 1073 125 2791 1107 503 3473
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.48 0.15 0.79 0.46 0.86 0.25 0.55 0.24 0.88 0.73

Intersection Summary
m    Volume for 95th percentile queue is metered by upstream signal.



HCM 2010 TWSC 2025 (Opening Year) No Build
4: Culver Loop & Culver Blvd PM PEAK HOUR

01/10/2020 Synchro 9 Report
Fehr & Peers Page 1

Intersection
Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 780 245 365 1090 0 570
Future Vol, veh/h 780 245 365 1090 0 570
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 813 255 380 1135 0 594
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 813 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 817 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 817 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 3.3 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 817 -
HCM Lane V/C Ratio - - - 0.465 -
HCM Control Delay (s) 0 - - 13.2 -
HCM Lane LOS A - - B -
HCM 95th %tile Q(veh) - - - 2.5 -



Queues Opening Year (2025) Build
1: Lincoln Blvd & Fiji Way AM Peak Hour

01/10/2020 Synchro 9 Report
Fehr & Peers Page 1

Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 61 20 622 123 888 2225 71 1429
v/c Ratio 0.33 0.08 0.96 0.28 0.95 0.69 0.36 0.61
Control Delay 50.9 43.6 38.9 31.5 65.8 19.7 57.2 29.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 50.9 43.6 38.9 31.5 65.8 19.7 57.2 29.2
Queue Length 50th (ft) 45 14 134 31 377 501 55 341
Queue Length 95th (ft) 87 37 #359 58 #501 610 103 417
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 251 349 708 584 950 3223 242 2333
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.24 0.06 0.88 0.21 0.93 0.69 0.29 0.61

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues Opening Year (2025) Build
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 122 316 3918 2051
v/c Ratio 0.31 0.91 1.11 0.56
Control Delay 50.9 85.4 84.0 11.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 50.9 85.4 84.0 11.3
Queue Length 50th (ft) 99 293 ~1657 345
Queue Length 95th (ft) 160 #451 m#1483 381
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 379 3526 3664
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.29 0.83 1.11 0.56

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues Opening Year (2025) Build
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 212 313 263 141 1000 20 2636 242 495 1424 232
v/c Ratio 0.82 0.64 0.56 0.51 1.35 0.23 0.82 0.23 1.06 0.45 0.23
Control Delay 85.7 57.8 65.0 72.7 196.1 74.3 35.1 4.7 110.4 18.8 9.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.7 57.8 65.0 72.7 196.1 74.3 35.1 4.7 110.4 18.8 9.4
Queue Length 50th (ft) 202 86 125 71 ~527 19 627 34 ~264 278 43
Queue Length 95th (ft) 292 120 170 107 #613 48 724 72 #382 353 121
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250 125
Base Capacity (vph) 302 1324 587 938 740 125 3233 1091 466 3159 1019
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.24 0.45 0.15 1.35 0.16 0.82 0.22 1.06 0.45 0.23

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 2010 TWSC Opening Year (2025) Build
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Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1670 270 160 730 0 1100
Future Vol, veh/h 1670 270 160 730 0 1100
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1740 281 167 760 0 1146
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1740 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 363 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 363 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 4.1 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 363 -
HCM Lane V/C Ratio - - - 0.459 -
HCM Control Delay (s) 0 - - 23.1 -
HCM Lane LOS A - - C -
HCM 95th %tile Q(veh) - - - 2.3 -
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 71 31 929 163 673 1622 51 1827
v/c Ratio 0.29 0.09 1.32 0.27 0.83 0.58 0.19 0.81
Control Delay 47.4 42.5 172.7 25.4 56.3 21.6 50.0 36.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.4 42.5 172.7 25.4 56.3 21.6 50.0 36.0
Queue Length 50th (ft) 51 21 ~674 33 278 356 37 483
Queue Length 95th (ft) 99 50 #932 67 332 374 80 590
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 242 349 706 602 950 2897 284 2242
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.29 0.09 1.32 0.27 0.71 0.56 0.18 0.81

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 357 276 2602 2735
v/c Ratio 0.91 0.76 0.73 0.75
Control Delay 83.8 64.1 16.2 15.4
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 83.8 64.1 16.2 15.4
Queue Length 50th (ft) 336 232 735 593
Queue Length 95th (ft) #498 340 825 643
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 392 3542 3654
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.84 0.70 0.73 0.75

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 141 182 556 424 899 30 1505 263 439 2010 611
v/c Ratio 0.69 0.48 0.78 0.72 0.83 0.32 0.54 0.24 0.86 0.70 0.64
Control Delay 81.0 61.3 64.0 66.8 31.0 76.4 33.0 1.5 70.4 27.1 20.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 81.0 61.3 64.0 66.8 31.0 76.4 33.0 1.5 70.4 27.1 20.6
Queue Length 50th (ft) 135 54 270 212 262 29 299 2 211 438 245
Queue Length 95th (ft) 203 82 310 261 280 65 389 31 m#322 615 m364
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250 125
Base Capacity (vph) 302 1320 714 938 1081 125 2793 1105 512 2860 959
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.47 0.14 0.78 0.45 0.83 0.24 0.54 0.24 0.86 0.70 0.64

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM 2010 TWSC Opening Year (2025) Build
4: Culver Loop & Culver Blvd PM Peak Hour

01/10/2020 Synchro 9 Report
Fehr & Peers Page 1

Intersection
Int Delay, s/veh 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 790 250 370 1090 0 570
Future Vol, veh/h 790 250 370 1090 0 570
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 823 260 385 1135 0 594
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 823 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 810 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 810 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 3.4 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 810 -
HCM Lane V/C Ratio - - - 0.476 -
HCM Control Delay (s) 0 - - 13.4 -
HCM Lane LOS A - - B -
HCM 95th %tile Q(veh) - - - 2.6 -



 

 

APPENDIX F – DESIGN YEAR (2045) INTERSECTION LEVEL OF SERVICE 
(LOS) CALCULATION SHEETS 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 30 630 80 40 50 880 2230 110 80 1830 60
Future Volume (veh/h) 70 30 630 80 40 50 880 2230 110 80 1830 60
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 0.97 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1799 1900 1863 1864 1900 1845 1879 1900
Adj Flow Rate, veh/h 72 31 0 82 41 23 907 2299 110 82 1887 60
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 187 237 228 216 136 76 949 2650 126 357 2388 76
Arrive On Green 0.14 0.14 0.00 0.14 0.14 0.14 0.28 0.53 0.53 0.20 0.47 0.47
Sat Flow, veh/h 1276 1681 1615 1142 965 541 3442 4973 236 1757 5104 162
Grp Volume(v), veh/h 72 31 0 82 0 64 907 1563 846 82 1263 684
Grp Sat Flow(s),veh/h/ln 1276 1681 1615 1142 0 1506 1721 1697 1816 1757 1710 1847
Q Serve(g_s), s 7.0 2.1 0.0 7.7 0.0 5.0 33.7 51.9 52.9 5.1 40.5 40.6
Cycle Q Clear(g_c), s 11.9 2.1 0.0 9.8 0.0 5.0 33.7 51.9 52.9 5.1 40.5 40.6
Prop In Lane 1.00 1.00 1.00 0.36 1.00 0.13 1.00 0.09
Lane Grp Cap(c), veh/h 187 237 228 216 0 212 949 1808 968 357 1600 864
V/C Ratio(X) 0.39 0.13 0.00 0.38 0.00 0.30 0.96 0.86 0.87 0.23 0.79 0.79
Avail Cap(c_a), veh/h 272 349 335 302 0 313 953 1827 978 357 1600 864
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 55.4 48.9 0.0 53.2 0.0 50.1 46.3 26.3 26.6 43.3 29.2 29.2
Incr Delay (d2), s/veh 0.5 0.1 0.0 1.1 0.0 0.8 19.3 5.8 10.8 0.3 4.0 7.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 1.0 0.0 2.8 0.0 2.1 18.5 25.6 29.2 2.5 20.0 22.5
LnGrp Delay(d),s/veh 55.9 49.0 0.0 54.3 0.0 50.9 65.6 32.1 37.4 43.6 33.2 36.5
LnGrp LOS E D D D E C D D C D
Approach Vol, veh/h 103 146 3316 2029
Approach Delay, s/veh 53.8 52.8 42.6 34.8
Approach LOS D D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 31.4 74.3 24.3 39.8 65.8 24.3
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 7.1 54.9 13.9 35.7 42.6 11.8
Green Ext Time (p_c), s 0.1 14.3 0.1 0.2 8.5 0.7

Intersection Summary
HCM 2010 Ctrl Delay 40.2
HCM 2010 LOS D

Notes
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 130 350 2870 1110 0 2540
Future Volume (veh/h) 130 350 2870 1110 0 2540
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 141 380 3120 1207 0 2761
Adj No. of Lanes 1 1 3 0 0 2
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 426 376 2618 884 0 2483
Arrive On Green 0.24 0.24 0.69 0.69 0.00 0.69
Sat Flow, veh/h 1810 1599 3938 1273 0 3762
Grp Volume(v), veh/h 141 380 2793 1534 0 2761
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1618 0 1787
Q Serve(g_s), s 9.7 35.3 104.2 104.2 0.0 104.2
Cycle Q Clear(g_c), s 9.7 35.3 104.2 104.2 0.0 104.2
Prop In Lane 1.00 1.00 0.79 0.00
Lane Grp Cap(c), veh/h 426 376 2378 1124 0 2483
V/C Ratio(X) 0.33 1.01 1.17 1.37 0.00 1.11
Avail Cap(c_a), veh/h 426 376 2378 1124 0 2483
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 47.6 57.3 22.9 22.9 0.0 22.9
Incr Delay (d2), s/veh 0.5 48.9 83.2 170.2 0.0 56.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.9 20.7 76.4 99.3 0.0 70.6
LnGrp Delay(d),s/veh 48.0 106.3 106.1 193.1 0.0 79.7
LnGrp LOS D F F F F
Approach Vol, veh/h 521 4327 2761
Approach Delay, s/veh 90.5 136.9 79.7
Approach LOS F F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 110.0 40.0 110.0
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 106.2 37.3 106.2
Green Ext Time (p_c), s 0.0 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 113.0
HCM 2010 LOS F

Notes
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 230 230 100 280 170 1060 30 2660 240 565 1875 230
Future Volume (veh/h) 230 230 100 280 170 1060 30 2660 240 565 1875 230
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1887 1900 1881 1900 1881 1900 1881 1863 1863 1881 1900
Adj Flow Rate, veh/h 247 247 63 301 183 1030 32 2860 204 608 2016 234
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 4 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 270 356 86 734 565 1141 44 1898 792 857 3119 362
Arrive On Green 0.15 0.09 0.09 0.21 0.16 0.16 0.02 0.29 0.29 0.25 0.53 0.53
Sat Flow, veh/h 1792 4128 996 3476 3610 2814 1810 6471 1560 3442 5916 686
Grp Volume(v), veh/h 247 203 107 301 183 1030 32 2860 204 608 1653 597
Grp Sat Flow(s),veh/h/ln 1792 1717 1691 1738 1805 1407 1810 1618 1560 1721 1618 1748
Q Serve(g_s), s 20.4 8.6 9.2 11.2 6.8 15.7 2.6 44.0 0.0 24.2 36.6 36.7
Cycle Q Clear(g_c), s 20.4 8.6 9.2 11.2 6.8 15.7 2.6 44.0 0.0 24.2 36.6 36.7
Prop In Lane 1.00 0.59 1.00 1.00 1.00 1.00 1.00 0.39
Lane Grp Cap(c), veh/h 270 297 146 734 565 1141 44 1898 792 857 2559 922
V/C Ratio(X) 0.92 0.68 0.73 0.41 0.32 0.90 0.72 1.51 0.26 0.71 0.65 0.65
Avail Cap(c_a), veh/h 303 893 440 734 939 1433 125 1898 792 857 2559 922
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 62.8 66.5 66.8 51.1 56.2 17.0 72.6 53.0 21.1 51.4 25.4 25.5
Incr Delay (d2), s/veh 29.1 2.8 6.9 0.4 0.3 7.0 19.5 230.8 0.8 2.7 1.3 3.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 12.3 4.2 4.6 5.4 3.4 12.1 1.6 50.1 5.0 11.8 16.7 18.6
LnGrp Delay(d),s/veh 91.9 69.3 73.7 51.5 56.6 24.1 92.2 283.8 21.9 54.1 26.7 29.0
LnGrp LOS F E E D E C F F C D C C
Approach Vol, veh/h 557 1514 3096 2858
Approach Delay, s/veh 80.2 33.4 264.5 33.0
Approach LOS F C F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 43.4 50.0 37.7 19.0 8.3 85.1 27.2 29.5
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 26.2 46.0 13.2 11.2 4.6 38.7 22.4 17.7
Green Ext Time (p_c), s 0.0 0.0 0.8 1.7 0.0 13.7 0.2 5.8

Intersection Summary
HCM 2010 Ctrl Delay 125.7
HCM 2010 LOS F

Notes
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Intersection
Int Delay, s/veh 1.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1690 310 170 830 0 1110
Future Vol, veh/h 1690 310 170 830 0 1110
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1798 330 181 883 0 1181
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1798 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 345 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 345 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 4.5 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 345 -
HCM Lane V/C Ratio - - - 0.524 -
HCM Control Delay (s) 0 - - 26.4 -
HCM Lane LOS A - - D -
HCM 95th %tile Q(veh) - - - 2.9 -
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 40 870 70 40 80 810 1940 80 70 1760 100
Future Volume (veh/h) 80 40 870 70 40 80 810 1940 80 70 1760 100
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 0.97 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1819 1900 1863 1864 1900 1845 1877 1900
Adj Flow Rate, veh/h 82 41 0 72 41 53 835 2000 79 72 1814 101
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 171 240 230 185 101 138 900 2566 101 392 2385 133
Arrive On Green 0.14 0.14 0.00 0.14 0.14 0.14 0.26 0.51 0.51 0.22 0.48 0.48
Sat Flow, veh/h 1245 1681 1615 946 711 972 3442 5019 198 1757 4964 276
Grp Volume(v), veh/h 82 41 0 89 0 77 835 1350 729 72 1247 668
Grp Sat Flow(s),veh/h/ln 1245 1681 1615 1207 0 1421 1721 1696 1824 1757 1708 1823
Q Serve(g_s), s 8.3 2.8 0.0 7.3 0.0 6.4 30.8 42.0 42.3 4.3 38.8 39.0
Cycle Q Clear(g_c), s 14.7 2.8 0.0 10.0 0.0 6.4 30.8 42.0 42.3 4.3 38.8 39.0
Prop In Lane 1.00 1.00 0.81 0.68 1.00 0.11 1.00 0.15
Lane Grp Cap(c), veh/h 171 240 230 222 0 203 900 1734 932 392 1642 876
V/C Ratio(X) 0.48 0.17 0.00 0.40 0.00 0.38 0.93 0.78 0.78 0.18 0.76 0.76
Avail Cap(c_a), veh/h 252 349 335 311 0 295 953 1827 982 392 1642 876
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 57.2 49.0 0.0 52.9 0.0 50.5 46.8 25.8 25.9 40.9 27.6 27.7
Incr Delay (d2), s/veh 0.8 0.1 0.0 1.2 0.0 1.2 14.4 3.5 6.5 0.2 3.4 6.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 1.3 0.0 3.0 0.0 2.6 16.4 20.4 22.9 2.1 19.0 21.2
LnGrp Delay(d),s/veh 58.0 49.1 0.0 54.1 0.0 51.7 61.2 29.3 32.4 41.1 31.0 33.9
LnGrp LOS E D D D E C C D C C
Approach Vol, veh/h 123 166 2914 1987
Approach Delay, s/veh 55.0 53.0 39.2 32.3
Approach LOS E D D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 34.0 71.5 24.5 38.0 67.5 24.5
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 6.3 44.3 16.7 32.8 41.0 12.0
Green Ext Time (p_c), s 0.1 22.2 0.1 1.3 9.8 0.8

Intersection Summary
HCM 2010 Ctrl Delay 37.4
HCM 2010 LOS D

Notes
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 360 280 2550 620 0 2700
Future Volume (veh/h) 360 280 2550 620 0 2700
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 367 286 2602 633 0 2755
Adj No. of Lanes 1 1 3 0 0 2
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 394 349 2977 663 0 2545
Arrive On Green 0.22 0.22 0.71 0.71 0.00 0.71
Sat Flow, veh/h 1810 1599 4350 932 0 3762
Grp Volume(v), veh/h 367 286 2088 1147 0 2755
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1688 0 1787
Q Serve(g_s), s 29.8 25.6 67.5 91.6 0.0 106.8
Cycle Q Clear(g_c), s 29.8 25.6 67.5 91.6 0.0 106.8
Prop In Lane 1.00 1.00 0.55 0.00
Lane Grp Cap(c), veh/h 394 349 2438 1202 0 2545
V/C Ratio(X) 0.93 0.82 0.86 0.95 0.00 1.08
Avail Cap(c_a), veh/h 426 376 2438 1202 0 2545
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 57.5 55.9 15.9 19.4 0.0 21.6
Incr Delay (d2), s/veh 26.1 12.7 4.1 17.1 0.0 44.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 17.8 12.5 33.0 47.8 0.0 67.8
LnGrp Delay(d),s/veh 83.6 68.6 20.1 36.5 0.0 66.4
LnGrp LOS F E C D F
Approach Vol, veh/h 653 3235 2755
Approach Delay, s/veh 77.0 25.9 66.4
Approach LOS E C E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 112.6 37.4 112.6
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 108.8 31.8 93.6
Green Ext Time (p_c), s 0.0 0.9 10.6

Intersection Summary
HCM 2010 Ctrl Delay 47.7
HCM 2010 LOS D

Notes
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 280 190 50 600 430 950 40 1910 250 530 1945 585
Future Volume (veh/h) 280 190 50 600 430 950 40 1910 250 530 1945 585
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1885 1900 1881 1900 1881 1900 1881 1863 1863 1881 1900
Adj Flow Rate, veh/h 289 196 9 619 443 874 41 1969 206 546 2005 591
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 4 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 303 336 15 924 623 1088 53 1898 878 737 2438 707
Arrive On Green 0.17 0.07 0.07 0.27 0.17 0.17 0.03 0.29 0.29 0.21 0.49 0.49
Sat Flow, veh/h 1792 5042 229 3476 3610 2814 1810 6471 1560 3442 5002 1451
Grp Volume(v), veh/h 289 133 72 619 443 874 41 1969 206 546 1944 652
Grp Sat Flow(s),veh/h/ln 1792 1715 1840 1738 1805 1407 1810 1618 1560 1721 1618 1600
Q Serve(g_s), s 24.0 5.6 5.7 23.9 17.4 13.5 3.4 44.0 0.0 22.2 51.4 52.9
Cycle Q Clear(g_c), s 24.0 5.6 5.7 23.9 17.4 13.5 3.4 44.0 0.0 22.2 51.4 52.9
Prop In Lane 1.00 0.12 1.00 1.00 1.00 1.00 1.00 0.91
Lane Grp Cap(c), veh/h 303 229 123 924 623 1088 53 1898 878 737 2366 780
V/C Ratio(X) 0.95 0.58 0.59 0.67 0.71 0.80 0.77 1.04 0.23 0.74 0.82 0.84
Avail Cap(c_a), veh/h 303 892 478 924 939 1334 125 1898 878 737 2366 780
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 61.7 68.0 68.0 49.2 58.5 16.4 72.3 53.0 16.8 55.0 32.9 33.3
Incr Delay (d2), s/veh 39.0 2.3 4.5 1.9 1.5 3.0 20.4 31.0 0.6 4.0 3.4 10.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 15.2 2.7 3.1 11.7 8.8 9.1 2.0 23.7 4.4 11.0 23.6 25.6
LnGrp Delay(d),s/veh 100.7 70.3 72.5 51.1 60.1 19.4 92.6 84.0 17.4 59.0 36.2 43.6
LnGrp LOS F E E D E B F F B E D D
Approach Vol, veh/h 494 1936 2216 3142
Approach Delay, s/veh 88.4 38.8 78.0 41.7
Approach LOS F D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 38.1 50.0 45.9 16.0 9.0 79.1 30.0 31.9
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 24.2 46.0 25.9 7.7 5.4 54.9 26.0 19.4
Green Ext Time (p_c), s 0.0 0.0 0.0 1.1 0.0 0.0 0.0 6.5

Intersection Summary
HCM 2010 Ctrl Delay 54.3
HCM 2010 LOS D

Notes
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Intersection
Int Delay, s/veh 2.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 840 255 385 1140 0 620
Future Vol, veh/h 840 255 385 1140 0 620
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 875 266 401 1188 0 646
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 875 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 775 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 775 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 3.7 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 775 -
HCM Lane V/C Ratio - - - 0.517 -
HCM Control Delay (s) 0 - - 14.5 -
HCM Lane LOS A - - B -
HCM 95th %tile Q(veh) - - - 3 -



HCM 2010 Signalized Intersection Summary Design Year (2045) Build
1: Lincoln Blvd & Fiji Way AM Peak Hour

01/10/2020 Synchro 9 Report
Fehr & Peers Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 70 30 670 80 40 50 895 2235 110 80 1960 60
Future Volume (veh/h) 70 30 670 80 40 50 895 2235 110 80 1960 60
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 0.97 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1798 1900 1863 1864 1900 1845 1879 1900
Adj Flow Rate, veh/h 71 31 0 82 41 11 913 2281 108 82 2000 59
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 198 236 227 216 173 46 952 2647 124 359 2392 70
Arrive On Green 0.14 0.14 0.00 0.14 0.14 0.14 0.28 0.53 0.53 0.20 0.47 0.47
Sat Flow, veh/h 1288 1681 1615 1142 1227 329 3442 4976 234 1757 5119 151
Grp Volume(v), veh/h 71 31 0 82 0 52 913 1550 839 82 1335 724
Grp Sat Flow(s),veh/h/ln 1288 1681 1615 1142 0 1557 1721 1697 1817 1757 1710 1849
Q Serve(g_s), s 6.7 2.1 0.0 7.7 0.0 3.9 33.9 51.2 52.2 5.1 44.4 44.5
Cycle Q Clear(g_c), s 10.6 2.1 0.0 9.8 0.0 3.9 33.9 51.2 52.2 5.1 44.4 44.5
Prop In Lane 1.00 1.00 1.00 0.21 1.00 0.13 1.00 0.08
Lane Grp Cap(c), veh/h 198 236 227 216 0 219 952 1805 966 359 1598 864
V/C Ratio(X) 0.36 0.13 0.00 0.38 0.00 0.24 0.96 0.86 0.87 0.23 0.84 0.84
Avail Cap(c_a), veh/h 285 349 335 302 0 323 953 1827 978 359 1598 864
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 54.4 48.9 0.0 53.2 0.0 49.7 46.3 26.2 26.4 43.2 30.3 30.3
Incr Delay (d2), s/veh 0.4 0.1 0.0 1.1 0.0 0.6 19.8 5.6 10.4 0.3 5.3 9.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.4 1.0 0.0 2.8 0.0 1.7 18.7 25.3 28.9 2.5 22.1 25.0
LnGrp Delay(d),s/veh 54.8 49.0 0.0 54.3 0.0 50.2 66.1 31.8 36.8 43.5 35.6 39.8
LnGrp LOS D D D D E C D D D D
Approach Vol, veh/h 102 134 3302 2141
Approach Delay, s/veh 53.0 52.7 42.6 37.3
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 31.6 74.2 24.3 40.0 65.7 24.3
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 7.1 54.2 12.6 35.9 46.5 11.8
Green Ext Time (p_c), s 0.1 15.0 0.1 0.0 5.1 0.6

Intersection Summary
HCM 2010 Ctrl Delay 41.0
HCM 2010 LOS D

Notes
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 170 370 2870 1110 0 2710
Future Volume (veh/h) 170 370 2870 1110 0 2710
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 173 378 2929 1133 0 2765
Adj No. of Lanes 1 1 3 0 0 3
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 426 376 2618 884 0 3568
Arrive On Green 0.24 0.24 0.69 0.69 0.00 0.69
Sat Flow, veh/h 1810 1599 3938 1272 0 5474
Grp Volume(v), veh/h 173 378 2622 1440 0 2765
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1618 0 1712
Q Serve(g_s), s 12.1 35.3 104.2 104.2 0.0 53.4
Cycle Q Clear(g_c), s 12.1 35.3 104.2 104.2 0.0 53.4
Prop In Lane 1.00 1.00 0.79 0.00
Lane Grp Cap(c), veh/h 426 376 2378 1124 0 3568
V/C Ratio(X) 0.41 1.00 1.10 1.28 0.00 0.78
Avail Cap(c_a), veh/h 426 376 2378 1124 0 3568
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 48.5 57.3 22.9 22.9 0.0 15.1
Incr Delay (d2), s/veh 0.6 47.5 53.1 133.7 0.0 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 6.1 20.5 66.4 87.9 0.0 25.7
LnGrp Delay(d),s/veh 49.1 104.9 76.0 156.6 0.0 16.9
LnGrp LOS D F F F B
Approach Vol, veh/h 551 4062 2765
Approach Delay, s/veh 87.4 104.6 16.9
Approach LOS F F B

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 110.0 40.0 110.0
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 55.4 37.3 106.2
Green Ext Time (p_c), s 41.4 0.0 0.0

Intersection Summary
HCM 2010 Ctrl Delay 70.4
HCM 2010 LOS E

Notes
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 210 230 100 280 170 1060 30 2660 250 580 1980 320
Future Volume (veh/h) 210 230 100 280 170 1060 30 2660 250 580 1980 320
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 0.98 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1887 1900 1881 1900 1881 1900 1881 1863 1863 1881 1881
Adj Flow Rate, veh/h 212 232 55 283 172 983 30 2687 201 586 2000 269
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 236 339 76 623 497 1194 43 1898 741 986 2904 891
Arrive On Green 0.13 0.08 0.08 0.18 0.14 0.14 0.02 0.29 0.29 0.29 0.57 0.57
Sat Flow, veh/h 1792 4193 942 3476 3610 2814 1810 6471 1560 3442 5136 1576
Grp Volume(v), veh/h 212 188 99 283 172 983 30 2687 201 586 2000 269
Grp Sat Flow(s),veh/h/ln 1792 1717 1701 1738 1805 1407 1810 1618 1560 1721 1712 1576
Q Serve(g_s), s 17.5 8.0 8.5 10.9 6.5 13.1 2.5 44.0 0.0 22.0 41.6 13.4
Cycle Q Clear(g_c), s 17.5 8.0 8.5 10.9 6.5 13.1 2.5 44.0 0.0 22.0 41.6 13.4
Prop In Lane 1.00 0.55 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 236 277 137 623 497 1194 43 1898 741 986 2904 891
V/C Ratio(X) 0.90 0.68 0.72 0.45 0.35 0.82 0.70 1.42 0.27 0.59 0.69 0.30
Avail Cap(c_a), veh/h 303 893 442 623 939 1538 125 1898 741 986 2904 891
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 64.1 67.0 67.3 55.0 58.6 15.8 72.7 53.0 23.9 46.0 23.2 17.1
Incr Delay (d2), s/veh 23.6 2.9 7.0 0.5 0.4 2.9 18.3 190.2 0.9 1.0 1.4 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.2 3.9 4.3 5.3 3.3 10.9 1.5 44.7 5.2 10.5 20.0 6.1
LnGrp Delay(d),s/veh 87.7 69.9 74.3 55.5 59.0 18.8 91.0 243.2 24.8 47.0 24.6 17.9
LnGrp LOS F E E E E B F F C D C B
Approach Vol, veh/h 499 1438 2918 2855
Approach Delay, s/veh 78.3 30.8 226.6 28.5
Approach LOS E C F C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 49.0 50.0 32.9 18.1 8.2 90.8 24.3 26.7
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 24.0 46.0 12.9 10.5 4.5 43.6 19.5 15.1
Green Ext Time (p_c), s 0.0 0.0 0.7 1.6 0.0 9.6 0.3 5.6

Intersection Summary
HCM 2010 Ctrl Delay 107.1
HCM 2010 LOS F

Notes



HCM 2010 TWSC Design Year (2045) Build
4: Culver Loop & Culver Blvd AM Peak Hour

01/10/2020 Synchro 9 Report
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Intersection
Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1700 340 200 830 0 1110
Future Vol, veh/h 1700 340 200 830 0 1110
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1771 354 208 865 0 1156
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1771 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 353 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 353 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 5.6 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 353 -
HCM Lane V/C Ratio - - - 0.59 -
HCM Control Delay (s) 0 - - 28.9 -
HCM Lane LOS A - - D -
HCM 95th %tile Q(veh) - - - 3.6 -



HCM 2010 Signalized Intersection Summary Design Year (2045) Build
1: Lincoln Blvd & Fiji Way PM Peak Hour

01/10/2020 Synchro 9 Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 80 40 1090 70 40 80 810 1980 80 70 2120 100
Future Volume (veh/h) 80 40 1090 70 40 80 810 1980 80 70 2120 100
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 0.98 1.00 0.97 0.95 1.00 0.98 1.00 0.98
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1827 1681 1900 1900 1820 1900 1863 1864 1900 1845 1878 1900
Adj Flow Rate, veh/h 82 41 0 71 41 26 827 2020 79 71 2163 99
Adj No. of Lanes 1 1 1 0 2 0 2 3 0 1 3 0
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 4 13 0 0 0 0 2 2 2 3 1 1
Cap, veh/h 184 234 225 203 132 85 894 2576 100 394 2438 111
Arrive On Green 0.14 0.14 0.00 0.14 0.14 0.14 0.26 0.51 0.51 0.22 0.49 0.49
Sat Flow, veh/h 1272 1681 1615 1067 946 609 3442 5021 196 1757 5022 229
Grp Volume(v), veh/h 82 41 0 74 0 64 827 1363 736 71 1469 793
Grp Sat Flow(s),veh/h/ln 1272 1681 1615 1113 0 1508 1721 1696 1824 1757 1709 1833
Q Serve(g_s), s 8.1 2.8 0.0 6.7 0.0 5.0 30.4 42.5 42.8 4.2 50.4 51.1
Cycle Q Clear(g_c), s 13.0 2.8 0.0 9.5 0.0 5.0 30.4 42.5 42.8 4.2 50.4 51.1
Prop In Lane 1.00 1.00 0.96 0.40 1.00 0.11 1.00 0.12
Lane Grp Cap(c), veh/h 184 234 225 210 0 210 894 1741 936 394 1659 890
V/C Ratio(X) 0.45 0.17 0.00 0.35 0.00 0.31 0.92 0.78 0.79 0.18 0.89 0.89
Avail Cap(c_a), veh/h 271 349 335 299 0 313 953 1827 982 394 1659 890
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 56.1 49.3 0.0 53.5 0.0 50.3 46.9 25.8 25.8 40.7 30.2 30.4
Incr Delay (d2), s/veh 0.6 0.1 0.0 1.0 0.0 0.8 14.0 3.6 6.6 0.2 7.3 13.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 1.3 0.0 2.5 0.0 2.1 16.2 20.7 23.2 2.1 25.4 29.0
LnGrp Delay(d),s/veh 56.8 49.5 0.0 54.5 0.0 51.1 60.9 29.4 32.5 41.0 37.5 43.5
LnGrp LOS E D D D E C C D D D
Approach Vol, veh/h 123 138 2926 2333
Approach Delay, s/veh 54.3 52.9 39.1 39.7
Approach LOS D D D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 34.2 71.7 24.1 37.8 68.1 24.1
Change Period (Y+Rc), s * 5 * 5 6.0 4.0 * 5 6.0
Max Green Setting (Gmax), s * 18 * 70 27.0 36.0 * 52 27.0
Max Q Clear Time (g_c+I1), s 6.2 44.8 15.0 32.4 53.1 11.5
Green Ext Time (p_c), s 0.1 21.9 0.1 1.3 0.0 0.6

Intersection Summary
HCM 2010 Ctrl Delay 40.0
HCM 2010 LOS D

Notes
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Volume (veh/h) 360 280 2590 600 0 3280
Future Volume (veh/h) 360 280 2590 600 0 3280
Number 7 14 6 16 5 2
Initial Q (Qb), veh 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 0.97 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1900 1881 1881 1900 0 1881
Adj Flow Rate, veh/h 367 286 2643 612 0 3347
Adj No. of Lanes 1 1 3 0 0 3
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 0 1 1 1 0 1
Cap, veh/h 394 349 3005 640 0 3657
Arrive On Green 0.22 0.22 0.71 0.71 0.00 0.71
Sat Flow, veh/h 1810 1599 4389 899 0 5474
Grp Volume(v), veh/h 367 286 2101 1154 0 3347
Grp Sat Flow(s),veh/h/ln 1810 1599 1712 1695 0 1712
Q Serve(g_s), s 29.8 25.6 68.6 92.2 0.0 80.8
Cycle Q Clear(g_c), s 29.8 25.6 68.6 92.2 0.0 80.8
Prop In Lane 1.00 1.00 0.53 0.00
Lane Grp Cap(c), veh/h 394 349 2438 1207 0 3657
V/C Ratio(X) 0.93 0.82 0.86 0.96 0.00 0.92
Avail Cap(c_a), veh/h 426 376 2438 1207 0 3657
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 57.5 55.9 16.1 19.5 0.0 17.9
Incr Delay (d2), s/veh 26.1 12.7 4.3 17.3 0.0 4.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 17.8 12.5 33.6 48.5 0.0 39.4
LnGrp Delay(d),s/veh 83.6 68.6 20.4 36.8 0.0 22.6
LnGrp LOS F E C D C
Approach Vol, veh/h 653 3255 3347
Approach Delay, s/veh 77.0 26.2 22.6
Approach LOS E C C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 2 4 6
Phs Duration (G+Y+Rc), s 112.6 37.4 112.6
Change Period (Y+Rc), s 5.8 * 4.7 5.8
Max Green Setting (Gmax), s 104.2 * 35 104.2
Max Q Clear Time (g_c+I1), s 82.8 31.8 94.2
Green Ext Time (p_c), s 20.9 0.9 10.0

Intersection Summary
HCM 2010 Ctrl Delay 29.1
HCM 2010 LOS C

Notes
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 280 190 30 600 430 960 40 1910 270 530 2330 780
Future Volume (veh/h) 280 190 30 600 430 960 40 1910 270 530 2330 780
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.99
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1881 1884 1900 1881 1900 1881 1900 1881 1863 1863 1881 1881
Adj Flow Rate, veh/h 283 192 -41 606 434 907 40 1929 193 535 2354 683
Adj No. of Lanes 1 3 0 2 2 2 1 4 1 2 3 1
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Percent Heavy Veh, % 1 1 1 1 0 1 0 1 2 2 1 1
Cap, veh/h 303 342 0 919 618 1089 52 1898 876 742 2515 771
Arrive On Green 0.17 0.07 0.00 0.26 0.17 0.17 0.03 0.29 0.29 0.22 0.49 0.49
Sat Flow, veh/h 1792 5312 0 3476 3610 2814 1810 6471 1560 3442 5136 1575
Grp Volume(v), veh/h 283 151 0 606 434 907 40 1929 193 535 2354 683
Grp Sat Flow(s),veh/h/ln 1792 1714 0 1738 1805 1407 1810 1618 1560 1721 1712 1575
Q Serve(g_s), s 23.4 4.2 0.0 23.3 17.0 14.3 3.3 44.0 0.0 21.7 64.8 58.6
Cycle Q Clear(g_c), s 23.4 4.2 0.0 23.3 17.0 14.3 3.3 44.0 0.0 21.7 64.8 58.6
Prop In Lane 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 303 342 0 919 618 1089 52 1898 876 742 2515 771
V/C Ratio(X) 0.93 0.44 0.00 0.66 0.70 0.83 0.77 1.02 0.22 0.72 0.94 0.89
Avail Cap(c_a), veh/h 303 1337 0 919 939 1339 125 1898 876 742 2515 771
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 61.5 67.3 0.0 49.1 58.6 16.7 72.4 53.0 16.7 54.6 36.1 34.5
Incr Delay (d2), s/veh 34.6 0.9 0.0 1.7 1.5 3.9 20.8 24.8 0.6 3.4 8.2 14.1
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 14.5 2.0 0.0 11.4 8.6 9.8 1.9 22.9 4.2 10.7 32.4 28.4
LnGrp Delay(d),s/veh 96.1 68.2 0.0 50.9 60.0 20.6 93.2 77.8 17.3 58.0 44.2 48.6
LnGrp LOS F E D E C F F B E D D
Approach Vol, veh/h 434 1947 2162 3572
Approach Delay, s/veh 86.4 38.8 72.7 47.1
Approach LOS F D E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 38.4 50.0 45.7 16.0 8.9 79.4 30.0 31.7
Change Period (Y+Rc), s * 6 * 6 * 6 * 6 4.6 * 6 4.6 * 6
Max Green Setting (Gmax), s * 20 * 44 * 25 * 39 10.4 * 54 25.4 * 39
Max Q Clear Time (g_c+I1), s 23.7 46.0 25.3 6.2 5.3 66.8 25.4 19.0
Green Ext Time (p_c), s 0.0 0.0 0.0 0.9 0.0 0.0 0.0 6.7

Intersection Summary
HCM 2010 Ctrl Delay 54.0
HCM 2010 LOS D

Notes
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Intersection
Int Delay, s/veh 2.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 890 250 390 1140 0 600
Future Vol, veh/h 890 250 390 1140 0 600
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 927 260 406 1188 0 625
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 927 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 741 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 741 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 4 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 741 -
HCM Lane V/C Ratio - - - 0.548 -
HCM Control Delay (s) 0 - - 15.6 -
HCM Lane LOS A - - C -
HCM 95th %tile Q(veh) - - - 3.4 -



 

 

APPENDIX G – DESIGN YEAR (2045) QUEUE CALCULATION SHEETS 

 



Queues Design Year (2045) No Build
1: Lincoln Blvd & Fiji Way AM Peak Hour

01/10/2020 Synchro 9 Report
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 72 31 649 175 907 2412 82 1949
v/c Ratio 0.37 0.11 0.98 0.36 0.96 0.83 0.34 0.87
Control Delay 51.0 43.3 44.0 35.8 67.0 26.7 55.0 39.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.0 43.3 44.0 35.8 67.0 26.7 55.0 39.5
Queue Length 50th (ft) 52 21 166 48 388 632 63 576
Queue Length 95th (ft) 100 50 #416 84 #519 707 116 #690
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 239 349 705 576 950 2909 242 2236
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.09 0.92 0.30 0.95 0.83 0.34 0.87

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



Queues Design Year (2045) No Build
2: Lincoln Blvd & Culver Loop AM Peak Hour
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 141 380 4327 2761
v/c Ratio 0.33 1.01 1.26 1.11
Control Delay 50.2 104.1 146.8 80.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 50.2 104.1 146.8 80.9
Queue Length 50th (ft) 116 ~377 ~1968 ~1622
Queue Length 95th (ft) 182 #598 m#1676 #1734
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 377 3439 2482
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.33 1.01 1.26 1.11

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



Queues Design Year (2045) No Build
3: Lincoln Blvd & Jefferson Blvd AM Peak Hour
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 247 355 301 183 1140 32 2860 258 608 2263
v/c Ratio 0.88 0.67 0.58 0.58 1.54 0.33 0.92 0.25 1.30 0.60
Control Delay 91.3 58.7 63.8 73.2 278.8 77.0 43.2 5.4 192.7 30.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 91.3 58.7 63.8 73.2 278.8 77.0 43.2 5.4 192.7 30.7
Queue Length 50th (ft) 236 100 141 92 ~685 31 765 41 ~390 507
Queue Length 95th (ft) #377 135 192 132 #763 68 #900 84 m#334 m459
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250
Base Capacity (vph) 302 1324 587 938 738 125 3092 1068 466 3754
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.82 0.27 0.51 0.20 1.54 0.26 0.92 0.24 1.30 0.60

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.



HCM 2010 TWSC Design Year (2045) No Build
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Intersection
Int Delay, s/veh 1.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1690 310 170 830 0 1110
Future Vol, veh/h 1690 310 170 830 0 1110
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 94 94 94 94 94 94
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1798 330 181 883 0 1181
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1798 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 345 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 345 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 4.5 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 345 -
HCM Lane V/C Ratio - - - 0.524 -
HCM Control Delay (s) 0 - - 26.4 -
HCM Lane LOS A - - D -
HCM 95th %tile Q(veh) - - - 2.9 -



Queues Design Year (2045) No Build
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 82 41 897 195 835 2082 72 1917
v/c Ratio 0.35 0.12 1.27 0.32 0.91 0.72 0.33 0.92
Control Delay 49.1 43.0 154.0 26.5 60.9 23.1 55.2 44.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 43.0 154.0 26.5 60.9 23.1 55.2 44.7
Queue Length 50th (ft) 60 28 ~619 42 347 484 55 561
Queue Length 95th (ft) 111 61 #873 78 #452 546 104 #652
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 233 349 705 610 950 2894 242 2086
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.12 1.27 0.32 0.88 0.72 0.30 0.92

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 367 286 3235 2755
v/c Ratio 0.92 0.80 0.91 1.09
Control Delay 85.3 70.8 23.5 70.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 85.3 70.8 23.5 70.1
Queue Length 50th (ft) 348 257 1145 ~1615
Queue Length 95th (ft) #521 370 m1150 #1727
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 380 3541 2531
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.87 0.75 0.91 1.09

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 289 248 619 443 979 41 1969 258 546 2608
v/c Ratio 0.96 0.57 0.72 0.77 1.07 0.41 0.77 0.24 1.17 0.85
Control Delay 103.3 60.0 56.5 69.6 81.0 79.5 42.7 3.0 136.2 38.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 103.3 60.0 56.5 69.6 81.0 79.5 42.7 3.0 136.2 38.6
Queue Length 50th (ft) 284 72 287 222 ~396 39 484 19 ~326 536
Queue Length 95th (ft) #470 103 346 271 #454 82 569 53 m#297 m481
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250
Base Capacity (vph) 302 1324 863 938 919 125 2551 1091 466 3060
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.96 0.19 0.72 0.47 1.07 0.33 0.77 0.24 1.17 0.85

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Intersection
Int Delay, s/veh 2.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 840 255 385 1140 0 620
Future Vol, veh/h 840 255 385 1140 0 620
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 875 266 401 1188 0 646
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 875 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 775 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 775 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 3.7 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 775 -
HCM Lane V/C Ratio - - - 0.517 -
HCM Control Delay (s) 0 - - 14.5 -
HCM Lane LOS A - - B -
HCM 95th %tile Q(veh) - - - 3 -



Queues Design Year (2045) Build
1: Lincoln Blvd & Fiji Way AM Peak Hour

01/10/2020 Synchro 9 Report
Fehr & Peers Page 1

Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 71 31 684 174 913 2393 82 2061
v/c Ratio 0.32 0.10 0.99 0.32 0.96 0.86 0.34 0.98
Control Delay 48.4 42.6 48.2 34.7 67.6 29.2 55.0 52.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.4 42.6 48.2 34.7 67.6 29.2 55.0 52.3
Queue Length 50th (ft) 51 21 214 48 391 623 63 ~640
Queue Length 95th (ft) 99 50 #480 84 #525 697 116 #761
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 239 349 705 573 950 2789 242 2113
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.30 0.09 0.97 0.30 0.96 0.86 0.34 0.98

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 173 378 4062 2765
v/c Ratio 0.41 1.00 1.18 0.78
Control Delay 52.0 102.3 114.8 17.1
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 52.0 102.3 114.8 17.1
Queue Length 50th (ft) 144 371 ~1767 607
Queue Length 95th (ft) 220 #594 m#1549 658
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 378 3439 3567
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.41 1.00 1.18 0.78

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 212 333 283 172 1071 30 2687 253 586 2000 323
v/c Ratio 0.82 0.66 0.58 0.56 1.41 0.32 0.84 0.24 1.26 0.64 0.32
Control Delay 85.7 57.9 65.1 73.1 221.3 76.4 36.9 4.9 180.2 30.2 18.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.7 57.9 65.1 73.1 221.3 76.4 36.9 4.9 180.2 30.2 18.2
Queue Length 50th (ft) 202 92 134 86 ~582 29 659 37 ~364 513 138
Queue Length 95th (ft) 292 126 181 125 #664 65 764 78 #488 577 m224
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250 125
Base Capacity (vph) 302 1326 587 938 759 125 3187 1083 466 3104 1003
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.70 0.25 0.48 0.18 1.41 0.24 0.84 0.23 1.26 0.64 0.32

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Intersection
Int Delay, s/veh 1.9

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 1700 340 200 830 0 1110
Future Vol, veh/h 1700 340 200 830 0 1110
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 1771 354 208 865 0 1156
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 1771 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 353 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 353 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 5.6 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 353 -
HCM Lane V/C Ratio - - - 0.59 -
HCM Control Delay (s) 0 - - 28.9 -
HCM Lane LOS A - - D -
HCM 95th %tile Q(veh) - - - 3.6 -
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Lane Group EBL EBT EBR WBT NBL NBT SBL SBT
Lane Group Flow (vph) 82 41 1112 194 827 2102 71 2265
v/c Ratio 0.35 0.12 1.58 0.32 0.91 0.73 0.32 1.08
Control Delay 49.1 43.0 288.3 26.4 60.3 23.3 55.0 83.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 43.0 288.3 26.4 60.3 23.3 55.0 83.0
Queue Length 50th (ft) 60 28 ~1003 41 343 493 55 ~800
Queue Length 95th (ft) 111 61 #1267 78 #444 555 103 #893
Internal Link Dist (ft) 612 364 482 642
Turn Bay Length (ft) 330
Base Capacity (vph) 233 349 704 611 950 2894 242 2092
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.35 0.12 1.58 0.32 0.87 0.73 0.29 1.08

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
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Lane Group WBL WBR NBT SBT
Lane Group Flow (vph) 367 286 3255 3347
v/c Ratio 0.92 0.80 0.92 0.92
Control Delay 85.3 70.8 24.5 24.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 85.3 70.8 24.5 24.2
Queue Length 50th (ft) 348 257 1150 973
Queue Length 95th (ft) #521 370 m1158 1047
Internal Link Dist (ft) 551 941 912
Turn Bay Length (ft) 275
Base Capacity (vph) 424 380 3543 3638
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.87 0.75 0.92 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Lane Group EBL EBT WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Group Flow (vph) 283 222 606 434 970 40 1929 273 535 2354 788
v/c Ratio 0.95 0.54 0.71 0.77 1.06 0.40 0.75 0.25 1.15 0.93 0.90
Control Delay 101.5 65.6 56.5 69.6 80.4 79.2 41.6 2.9 133.5 43.0 36.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 101.5 65.6 56.5 69.6 80.4 79.2 41.6 2.9 133.5 43.0 36.6
Queue Length 50th (ft) 277 71 280 217 ~392 38 468 19 ~313 705 444
Queue Length 95th (ft) #458 101 338 266 #450 80 551 53 m#367 #1025 m#687
Internal Link Dist (ft) 299 669 900 403
Turn Bay Length (ft) 200 440 340 200 210 250 125
Base Capacity (vph) 302 1321 853 938 913 125 2576 1097 466 2524 878
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.94 0.17 0.71 0.46 1.06 0.32 0.75 0.25 1.15 0.93 0.90

Intersection Summary
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.
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Intersection
Int Delay, s/veh 2.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 890 250 390 1140 0 600
Future Vol, veh/h 890 250 390 1140 0 600
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - Yield - None - Free
Storage Length - 50 140 - - 0
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 96 96 96 96 96 96
Heavy Vehicles, % 0 0 1 1 0 0
Mvmt Flow 927 260 406 1188 0 625
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 927 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - 4.115 - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - 2.2095 - - -
Pot Cap-1 Maneuver - - 741 - 0 0
          Stage 1 - - - - 0 0
          Stage 2 - - - - 0 0
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 741 - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB NB
HCM Control Delay, s 0 4 0
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) - - - 741 -
HCM Lane V/C Ratio - - - 0.548 -
HCM Control Delay (s) 0 - - 15.6 -
HCM Lane LOS A - - C -
HCM 95th %tile Q(veh) - - - 3.4 -
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M.  Right-of-Way Requirements Exhibit 
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N. Transportation Management Plan (TMP) Data Sheet 

  



TMP ESTIMATE

CO/RTE/PM

Project Limit:

Project Description:

1

a. Brochures and Mailers 5,000

b. Press Release 5,000

c. Paid Advertising

d.

e.

f.  Telephone Hotline

g.  Internet

h. Others All inclusive 5,000

2

a. Changeable Message Signs (CMS)

128652 b. Portable Changeable Message Signs (PCMS)

120090 c.

d.

e. Caltrans Highway Information Network  (CHIN)

f. Others
See Cost Estimate Item 6C 

for Items
1,278,000

3

^066062
a.

b. Freeway Service Patrol

^066063 c. Traffic Management Team 25,000

d. Helicopter Surveillance

e.

f. Others 

g. Others

h. Others

Widen roadway and bridges to eliminate bottle neck and improve traffic operations for bicycles, pedestrians 
and transit. 

EA# 33880   ID#0717000061LA /001 / PM 30.2/30.7

On State Route 1 in City of Los Angeles between Jefferson Boulevard and Fiji Way

12-ORA-5-PM 24.7/24.8

EA:07-33880 - Project Number: 0717000061

(Preliminary TMP Elements and Costs)

TRANSPORTATION MANAGEMENT PLAN DATA SHEET

Subtotal

1,278,000

PUBLIC INFORMATION

15,000

MOTORISTS INFROMATION STRATEGIES

INCIDENT MANAGEMENT

Subtotal

Subtotal

Public Information Center/Kiosk

Public Meeting/Speakers Bureau

Construction Zone Enhanced Enforcement Program (COZEEP)

Traffic Surveillance Stations (Portable CCTV and traffic monitoring stations)

Ground Mounted Signs

Highway Advisory Radio

25,000



4

120100 a. Traffic Control Lane Closure

b. Reversible Lanes

c. Total Facility Closure

d. Contra Flow

e. Truck Traffic Restrictions

120204 f. Reduced Speed Zone 10,000

g. Temperory Radar Speed Feedback Sign System 20,000

h. Connector and Ramp Closures

i. Incentive and Disincentive

j. Moveable Barrier

^066070 k. Others/ Maintain Traffic

5

a. HOV Lanes/Ramps (New or Convert)

b. Park and Ride Lots

c. Rideshare Incentives

d. Variable Work Hours

e. Telecommute

f. Ramp Metering (Temporary Installation)

g. Ramp Metering (Modify Existing)

h. Others

6

a. Add Capacity to Freeway Connector

b.

c. Traffic Control Officers

d. Parking Restrictions

e. Others

7

a. Application of New Technology

b. Others TBD

TOTAL ESTIMATED COST OF TMP ADMINISTRATION $1,348,000

Subtotal

Subtotal

Subtotal

Subtotal

Street Improvement (traffic signal timing modification and striping 
modification)

0

ALTERNATIVE ROUTE STRATEGIES 

OTHER STRATEGIES

0

CONSTRUCTION STRATEGIES

DEMAND MANAGEMENT 

30,000

0



Project Notes:

Assumptions/Comments:

Note1:

Note2:
Hospitals with emergency services and fire stations that may require access through work zones at all hours should be accommodated. Schools, major venues, 
shopping malls, and other heavily utilized areas should also be notified of construction activities that may impact their services. These services and businesses should 
be notified and coordinated with the use of the Public Information strategies.

As outlined in Deputy Directive 60-R-2, this TMP is a living document, subject to change as required by changing circumstances. If there is material change to the 
project scope which will affect the function or adequacy of the TMP, then changes to the TMP must be addressed. If traffic conditions at the project site demonstrate 
that TMP elements need to be adjusted to adequately address congestion, then the TMP shall be altered accordingly.
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O. Lincoln Boulevard Advanced Planning Study (APS) 
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1.0 PROJECT DESCRIPTION 

Lincoln Boulevard is a major route traveling northwest to southeast on the Westside of Los Angeles 
County, connecting major destinations including the City of Santa Monica to the north, and Loyola 
Marymount University, Otis College of Art and Design and Los Angeles International Airport to 
the south. The Project segment provides a critical and heavily traveled connection between and 
amongst the communities of Playa Del Rey, Playa Vista, Westchester, and El Segundo in the south 
and Marina Del Rey, Del Rey, Venice, Culver City, Mar Vista, and Santa Monica in the north. 

Lincoln Boulevard is classified in the City of Los Angeles General Plan as a Boulevard I (Major 
Highway Class I) and is comprised of three to four lanes in the northbound direction and two to 
three lanes in the southbound direction within the Project limits. Culver Boulevard is classified as 
an Avenue I (Major Highway Class II) and Avenue III (Modified Scenic) and is comprised of one 
lane in each direction in the vicinity of Lincoln Boulevard. Jefferson Boulevard is a Boulevard II 
(Major Highway Class I) and is comprised of two lanes in each direction, and Fiji Way is a Local 
street, comprised of one lane in each direction near the Project. 

The Project’s build alternative includes: realignment of the Lincoln Boulevard centerline 
approximately 50 feet to the east; addition of one southbound lane along Lincoln Boulevard for a 
length of approximately 1,800 feet; demolition, replacement, and widening of the Lincoln 
Boulevard Bridge over Ballona Creek; demolition, replacement, and widening of the Culver 
Boulevard Bridge over Lincoln Boulevard; demolition, replacement, and realignment of the 
connector ramps between Lincoln Boulevard and Culver Boulevard; construction of active 
transportation improvements including sidewalks and Class IV protected bicycle lanes on both 
sides of Lincoln Boulevard. The Project would also include utility relocation, landscaping, low-
intensity street lighting, striping, signage, drainage, and water quality improvements. The Project 
would install a striped center median that would allow space to accommodate a future center-
running transit facility within the Project limits, which is not included as part of the Project. 
Construction of the Project build alternative would result in three through lanes in the northbound 
and southbound directions of Lincoln Boulevard between Fiji Way and Jefferson Boulevard, with 
additional turning lanes at intersections. 
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2.0 PROJECT LOCATION 

 

Figure 1: Project Regional Map 

 

Figure 2: Project Vicinity Map 
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3.0 PURPOSE AND NEED 

Purpose 

The Project purpose is to create a new multi-modal corridor along SR-1/ Lincoln Boulevard 
between Fiji way and Jefferson Boulevard to serve transit, bicyclists and pedestrians while 
minimizing impacts to Ballona Wetlands Reserve and Ballona Creek and other environmental 
resources.  

Need 

Lincoln Boulevard serves as a critical north-south connection on the Westside. There are few 
arterial connections that provide continuous access through the Westside, which results in Lincoln 
Boulevard being oversaturated during peak commute periods. Lincoln Boulevard narrows from 
three to two lanes in the southbound direction, approximately 1,050 feet north of the existing 
Lincoln Bridge over Ballona Creek, and from four to three lanes in the northbound direction, 
approximately 320 feet north of the intersection with Jefferson Blvd, to the intersection with Fiji 
Way.  These lane reductions create a major bottleneck. 

The average vehicle travel speeds along Lincoln Boulevard are 15 mph during peak periods when 
measured between Ozone Ave in the City of Santa Monica and Sepulveda Boulevard while the 
design speed is 50 mph. Travel times are greatly impacted by bottlenecks resulting in slower speeds 
along much of the corridor. 

In addition, access for pedestrians along Lincoln Boulevard is disjointed north and south of the 
Ballona Creek bridge which does not have sidewalks. Lincoln Boulevard also lacks bicycle 
facilities across the bridge.  Pedestrian and bicycle facilities are also deficient along Culver 
Boulevard. 

4.0 EXISTING STRUCTURE 

The existing Lincoln Boulevard Bridge over Ballona Creek is a four-span riveted steel plate girder 
bridge, which was constructed in 1937 (Bridge No. 53-0118). The existing bridge is approximately 
334’-6” long and 69’-0” wide with span lengths varying from 77’-3” to 90’-0”. The structure is 
skewed at approximately 5 degrees with the Ballona Creek. The existing bridge deck includes a 
curb-to-curb roadway width of 64 feet which is currently striped with 5 traffic lanes (3 lanes in the 
northbound direction and 2 lanes in the southbound direction), and two 2’-6” wide curbs with open 
concrete railing and pilasters. The deck concrete was cast on top of steel plate girders spanning 
between girders and is continuous over the piers. The bridge superstructure is supported on 
reinforced concrete pier walls with a width varying from 2’-6” to 4’-6” and open end seat-type 
abutments. All abutments and piers are supported on vertical driven treated timber piles.  
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5.0 PROPOSED STRUCTURE 

5.1 General Description 

The proposed improvements to the Lincoln Boulevard entail constructing a wider multi-modal 
corridor to meet the ultimate roadway needs for the project. The project will require replacing the 
existing structure with a new bridge over the Ballona Creek and widening the roadway along the 
east side of Lincoln Boulevard.  

The proposed bridge will be a three-span continuous wide flange concrete girder bridge, 334’-6” 
long and 130 feet wide. It accommodates a 110-foot curb-to-curb roadway width with three 12-
foot-wide traffic lanes in each direction, a 12-foot-wide median, and a combination of a 5-foot-
wide buffer and an 8-foot-wide shoulder with a 6-foot-wide Class II bike lane on each side of the 
bridge. A modified Type 85SW concrete barrier which includes an 8’-0” wide sidewalk and a 2’-
0” wide concrete parapet rail will be placed at both edges of the bridge. The concrete parapet rails 
will receive aesthetic treatments while the aesthetics of the bridge will be addressed through future 
design efforts. Since the posted speed will be only 45 MPH at the project area, a traffic barrier 
separating the sidewalk and the shoulder is not required.  

The four-span alternative with three piers which match the existing pier locations was considered 
to maintain the existing channel configuration, and hence prevents the potential adverse hydraulic 
effects on the downstream Culver Boulevard Bridge. However, apart from being more cost-
effective, the recommended three-span alternative will eliminate conflicts with the existing timber 
piles by using a different span configuration. Additionally, reducing the number of piers from 
existing three to proposed two can minimize the impacts to the water surface elevation and 
backwater effect.  

5.2 Design Alternatives Evaluated 

5.2a California Wide Flange Precast Prestressed (PC/PS) Concrete Girder (Option 1) 

A typical span length of 111’-6” with a structure depth of 5 feet is proposed for the California Wide 
Flange PC/PS Concrete Girder alternative, which satisfies the standard depth-to-span ratio of 4% 
for a continuous deck. The shallow depth-to-span ratio will minimize the profile grade required for 
the vertical clearance at the existing Class I bike path that crosses under Lincoln Boulevard running 
along the north bank of Ballona Creek and the adjacent Culver Boulevard Overcrossing of Lincoln 
Boulevard located north side of the bridge. The span length falls under the preferred length of 80 
feet to 180 feet for California Wide Flange PC/PS Concrete Girder as described in Caltrans Bridge 
Design Aids Section 6-1. The noted superstructure depth includes 4’-0” deep California standard 
wide flange girders, a nominal haunch depth of 4” and a cast-in-place 8” concrete deck slab.  

The use of PC/PS concrete girder will eliminate the need for extensive falsework in the channel. 
In addition, the duration of construction will be shortened as compared to a cast-in-place option. 
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5.2b Cast-In-Place Prestressed (CIP/PS) Concrete Box Girder (Option 2) 

CIP/PS concrete slab superstructure is also a feasible structure alternative for the proposed bridge 
replacement. This alternative will have the same span configuration and structure depth as PC/PS 
option which also satisfies the standard depth-to-span ratio of 4% for a continuous deck.  

For this alternative, falsework during construction will be required in the channel. This will 
increase the duration of construction as compared to the PC/PS option.  

5.2c Abutments 

Open-end high cantilever seat-type abutments founded on 36-inch diameter Cast-In-Drilled-Hole 
(CIDH) concrete piles are proposed to support the superstructure. Driven concrete piles were 
considered; however, as battered piles are prohibited to be used at abutments subjected to seismic 
down drag loads as described in Caltrans Memo-To-Designers Section 5-1, the small diameter 
driven piling as opposed to large diameter CIDH piles, may not be capable of providing adequate 
lateral support. Concrete slope paving at the abutments will match with the existing channel 
conditions. Abutments will be skewed to match the channel flow direction. 

5.2d Piers 

Two multi-column piers consisting of six 66-inch diameter concrete pile extension columns per 
pier with dropped pier caps are proposed to support the superstructure. It was evaluated that the 
multiple pile column pier is the most feasible and cost-effective alternative for the earthen channel 
invert based on the geotechnical and hydraulic scour standpoints. Piers will be skewed to match 
with the channel flow direction. The total cross section area of the pile extension columns is 
significantly smaller than the conventional pile footings, which will ease the environmental 
permitting. In addition, the conventional footing with small diameter driven pile is not 
recommended due to unfavorable subsurface soil conditions as the site is classified as S2 per 
Seismic Design Criteria (SDC) V2.0. Moreover, pier wall alternative is not recommended as 
Caltrans no longer supports it due to its questionable seismic performance.  

According to the Structure Preliminary Geotechnical Report, the piers can be supported on either 
66-inch diameter Cast-In-Steel-Shell (CISS) piles or Type I, or Type II Cast-In-Drilled-Hole 
(CIDH) concrete piles. The construction of CISS piles and pile extension columns will not be 
affected by the presence of running water channel as the pile will be plugged at the bottom of the 
piles. The concrete will be cast inside the driven piles in dry condition after removal of soils in the 
top portion of the piles. The piles will be driven to the specified tips by using a large hammer, noise 
issues must be considered during the pile type selection process due to the proximity to the 
residential development. On the other hand, wet construction method must be considered during 
CIDH concrete piling due to presence of running water, where temporary casings or permanent 
casings must be used. As such, the use of the CISS piles is more suitable than the use of CIDH 
concrete piles if the noises during pile driving is not an issue, and appears more cost effective. The 
CISS pile option is used in the APS for estimating purpose. The selected piles and pile extension 
columns will be designed to accommodate the calculated scour per Caltrans design criteria.  
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5.3 Recommended Alternative 

Since the traffic on the Lincoln Blvd that serves as Boulevard I (Major Highway Class I) crosses 
over a running water channel, the construction duration and method are important key factors to 
select the structure type. A precast concrete bridge can be built fast and does not require falsework 
that will impact to the channel flow during construction. In addition, the costs for the considered 
alternatives are competitive with the cost variation in the marginal 10% range. Therefore, the 
California Wide Flange PC/PS Concrete Girder superstructure is recommended for this bridge. The 
general plan of the recommended alternative is provided in Appendix C. 

5.3a Superstructure 

A California Wide Flange PC/PS Concrete Girder superstructure is recommended for the bridge.  

5.3b Substructure 

Open-end high cantilever seat-type abutments and multiple pile column piers are recommended for 
the bridge. 

5.3c Approach Slab 

Since the proposed bridge is on a six-lane road in an urban area (a multilane urbanized highway 
facility) with seat-type abutments, Structure Approach Slab Type N (30S) is proposed. The 
proposed approach slab type is based on the selection process for Structure Approach Pavement 
System as described in Caltrans MTD 5-3.  

6.0 SITE CONSTRAINTS 

The proposed bridge will require removal of the existing Lincoln Boulevard Bridge. As the Ballona 
Creek is a perennial river, temporary cofferdams will be required for the demolition of existing 
piers. The obstruction to the flood conveyance capacity is also a major concern for the construction. 
To minimize the impact to the creek, the large diameter piles will be installed by a pile driving rig 
on a barge or on a temporary trestle platform that is advanced along the bridge by using temporary 
piles and/or the permanent CISS piles. Installation of new pile columns and removal of the existing 
pier walls are part of the Contractor's construction means and methods.  

According to the environmental permit specialist from Psomas, maximum 70-day duration is 
allowed for the pile driving in normal construction hours to limit the noise impacts to the residential 
neighborhood located near the southeast area of the bridge. Additionally, bubble curtains will be 
applied at Ballona Creek.  

As the Los Angeles County desires that the bike path along the north levee of Ballona Creek 
remains open at all times, the adjustment of the bridge profile will be limited by roadway 
constraints such that there will be roadway modification on the approaches while the required bike 
path vertical clearance of ten feet is satisfied. A short-term closure of the bike path may be required 
during removal of the existing bridge and the north abutment and during erection of the girders 
near the path.  
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7.0 STRUCTURE DESIGN CRITERIA 

7.1 Load and Resistance Factor Design 

The structure will be designed in accordance with the AASHTO LRFD Bridge Design 
Specification, 8th edition with latest California Amendments. Design live loads will consist of HL-
93 load and California permit load. Load combinations per AASHTO LRFD Code Section 3.4.1 
will be applied. 

7.2 Seismic Design 

The design of the new bridge will comply with Caltrans Seismic Design Criteria (SDC) version 
2.0 in its entirety. 

8.0 STRUCTURE HYDRAULICS & HYDROLOGY 

A preliminary hydrology, hydraulics and scour study report for Lincoln Blvd Bridge multi-modal 
bridge improvements is provided in Appendix G.  

8.1 Hydrology Analysis 

There are three design hydrologies for the project reach of Ballona Creek: US Army Corps of 
Engineers (USACE) 100-year discharge; Federal Emergency Management Agency (FEMA) 100-
year discharge; and the Los Angeles County Department of Public Works (LACDPW) 50-year 
burned-and-bulked, or Capital Storm discharge (QCAP). For the purposes of the present study only 
the USACE and QCAP discharges are used. The discharges are summarized in Table 1. No changes 
to the channel or watershed are proposed as part of the project, and the project will not alter the 
hydrology in the proposed condition. 

Table 1: Design Discharges for Ballona Creek at Lincoln Boulevard 

FEMA 
(CFS) 

USACE 
(CFS) 

QCAP 
(CFS) 

44,270 46,000 51,240 

 

8.2 Sea Level Rise Design Considerations  

All hydraulic analysis in the present study employs sea level rise design considerations based on 
two design parameters USACE (2019) and State of California Sea-Level Rise Guidance 2018 
update (California 2018). USACE (2019) analysis is expected to be required to comply with future 
Clean Water Act (CWA) Section 408 permitting requirements. California (2018) analysis is 
expected to be required for State-related permitting (i.e. Caltrans, CCC, etc.). 

For USACE criteria, the present study utilizes the USACE 2013 dataset as well as the Santa 
Monica, CA Gage 9410840 for the year 2100, which is the furthest out in time for which the 
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projections are valid. State sea level rise criteria utilize data from Table 25 in California (2018), 
Santa Monica gage. Additionally, in the present study of California (2018) criteria, only the high 
emissions values for the low, medium-high and extreme risk aversion are used for modeling. 

The values used for sea level change/rise (SLC/SLR) values for present study are summarized in 
Table 2 

Table 2: Sea Level Change/Rise Values by Agency for Santa Monica, CA 

AGENCY USACE 
 

CALIFORNIA 

Criteria Intermediate 
(ft) 

Low 
(ft) 

Medium-high 
(ft) 

Extreme 
(ft) 

Value 4.15 3.30 6.80 10.0 

It is important to note that the USACE projections include the local rate of vertical land movement, 
and the California (2018) does not specify a starting sea surface elevation from which to conduct 
analysis.  

8.2 Hydraulic and Scour Analysis 

Hydraulic analysis 

The impacts of the proposed bridge on channel hydraulics are evaluated by comparing the existing 
and proposed velocity and water surface elevations (WSE) for different events using HEC-RAS 
numerical model. These events considered a combination of hydrologic conditions and sea level 
rise scenarios as necessary to maintain validity of the hydraulic analysis.  Results of the hydraulic 
analysis show that the proposed bridge design has minimal impacts on channel water surface 
elevation and velocity in the vicinity of the bridge. For all valid model runs, the proposed bridge 
design yields a channel velocity increase of 0.01 feet per second on average. Additionally, the 
proposed design yields an average decrease in water surface elevation (NAVD88) of 0.02 feet when 
compared to the hydraulic results of the existing bridge design. 

The provided freeboard is 3.5’ under the design flood event. The required freeboard on this project 
will need to meet criteria from Caltrans and the USACE. While the Caltrans criteria is simple to 
apply (2-ft at 50-year event and 0-ft at 100-year event), the USACE freeboard criteria varies based 
on a number of conditions such as the size and shape of the channel, the lining, velocity, flow 
depth, etc. Also, the design flood event is based on input from multiple agencies and will likely 
change in the future. Therefore, at this phase of the design, optimizing the freeboard by lowering 
the bridge a small amount would not be prudent.  

Scour Analysis 

Two approaches to scour analysis are utilized to understand the impacts to sediment transport and 
channel bed response resulting from the proposed Lincoln Blvd Bridge improvements. The first 
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approach follows the guidelines of LACDWP and the second employs bridge scour calculations 
using the hydraulic design package in HEC-RAS based on HEC-18.  

Table 3 summarizes the total scour results for the total design scour after LACDPW (2006) 
comparing the existing and proposed condition bridges for all valid analyses. The proposed bridge 
condition results in an additional 0.01 feet of bridge scour compared to the existing condition for 
all valid analyses.  

Table 3: LACDPW Scour Results (feet) at Lincoln Blvd Bridge 

Discharge Initial 
Elevation 

SLR Scenario Existing Proposed 

 

 

USACE 

 

 

MHHW USACE – Int 24.22 24.23 

CA – Low 22.48 22.49 

 

MSL 

USACE – Int 22.56 22.57 

CA – Low 22.57 22.58 

CA – M-H 22.42 22.43 

 

 

QCAP 

MHHW USACE – Int 23.11 23.12 

CA – Low 23.15 23.16 

 

MSL 

USACE – Int 23.21 23.22 

CA- Low 23.22 23.23 

CA – M-H 23.11 23.12 

Note: MHHW = Mean Higher High Water, and MSL = Mean Sea Level 

Table 4 summarizes HEC-18 scour results after FHWA (2012) comparing the existing and 
proposed condition bridges for all valid simulations examined. The analyses show that on average, 
the proposed bridge condition results in an increase of 2.5 feet of pier scour and a decrease in 0.1 
feet of contraction scour when compared to the existing condition. 
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 Table 4: HEC-18 Scour Results (feet) at Lincoln Bridge 
 

Discharg
e 

Initial 
Elevation 

SLR  
Scenario 

Existing Proposed 
Contraction Pier Abutment Total Contraction Pier Abutment Total 

 

 

USACE 

MHHW USACE – Int 0.94 9.72 0.0 10.66 0.87 12.21 0.0 13.08 

CA – Low 0.97 9.74 0.0 10.71 0.88 12.23 0.0 13.11 

 

MSL 

USACE – Int 0.99 9.76 0.0 10.75 0.92 12.26 0.0 13.18 

CA – Low 1.00 9.77 0.0 10.77 0.91 12.27 0.0 13.18 

CA – M-H 0.94 9.72 0.0 10.66 0.87 12.20 0.0 13.07 

 

 

QCAP 

MHHW USACE – Int 1.00 9.97 0.0 10.97 0.92 12.51 0.0 13.43 

CA – Low 1.02 9.98 0.0 11.00 0.93 12.52 0.0 13.45 

 

MSL 

USACE – Int 1.02 10.00 0.0 11.02 0.94 12.55 0.0 13.49 

CA – Low 1.03 10.00 0.0 11.03 0.95 12.56 0.0 13.51 

CA – M-H 0.99 9.97 0.0 10.96 0.92 12.51 0.0 13.43 

 

9.0 FOUNDATIONS 

A Structure Preliminary Geotechnical Report (SPGR) is provided in Appendix F. A short 
summary of the report is provided below. 

9.1 Description of Subsurface Soil Conditions 

The site is located within the Los Angeles basin section of the Peninsular Ranges geomorphic 
province of southern California. The Los Angeles basin is generally underlain by Quaternary 
alluvial deposits, which overlies several thousand feet of Tertiary marine and non-marine 
sediments. The previous investigations indicate that the site is underlain by Quaternary Alluvial 
Floodplain Deposits (Map Symbol – Qa), which are covered with both hydraulic fill and 
conventional fill. 

Quaternary-age alluvial sediments primarily associated with the Ballona Creek drainage are 
believed to underlie the entire site to the maximum depth explored. The upper portion of these 
alluvial deposits (from a few feet above mean sea level down to about 35 feet or 40 feet below 
mean sea level) is typically poorly consolidated, and most commonly consists of interbedded lean 
and fat clay (CL or CH) and silt (ML and MH), with occasional beds of silty and clayey sand (SM 
and SC). At elevations approximately 35 feet or 45 feet below mean sea level (MSL), the density 
of the alluvium typically increases, and the beds of silty, clayey, and poorly graded sand (SM, SC, 
or SP) become more common. Laboratory tests indicate that the alluvium is moderate to highly 
compressible. 

The existing bridge abutments are believed to be underlain by compacted fill, as well as hydraulic 
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fill soils placed during the development of Marina Del Rey. The hydraulic fills are similar in 
composition to the underlying alluvium, as they were likely generated from these deposits. 
Consequently, the hydraulic fill is not differentiated from the alluvium on the logs. Hydraulic fill 
was likely placed to roughly 0 feet to 5 feet (MSL), with conventional fill placed above that 
elevation. 

9.2 Groundwater 

Temporary groundwater monitoring wells were established within four of the hollow stem borings 
conducted at the Playa Vista development immediately southeast of the Lincoln Boulevard bridge 
(Group Delta, 1999), while they were destroyed during the construction of the Playa Vista 
residential development. Based on the final readings within these monitoring wells, the 
groundwater elevations at that location varied from roughly 2 feet to 5 feet (MSL) in December 
1998. Additionally, the High Groundwater Map suggests that groundwater levels may rise to about 
5 feet below existing grades in the site vicinity (CDMG, 1998).  

It should be noted that groundwater levels at the site are likely to be closely related to the water 
surface elevation within Ballona Creek. Floods within the channel may cause the groundwater 
levels to temporarily rise within the surrounding levees (although the concrete armor on the channel 
walls may increase the lag time in groundwater response). Groundwater levels may also fluctuate 
over time throughout the site due to changes in the water surface elevation and flow within the 
creek, as well as variations in rainfall, irrigation, or site drainage conditions. 

9.3 Scour Evaluation 

The Lincoln Boulevard Bridge crosses the Ballona Creek channel, where the potential for scour 
may be high during heavy storm flow, or as the result of tsunami. For preliminary scour 
evaluations, the scour depth as a minimum should be extended to the elevation of the bottom of the 
existing pile cap in the channels, which is estimated at about be extended to El. -10 feet.  

9.4 Corrosion Evaluation 

Corrosion tests were performed on selected samples collected from the previous exploratory 
borings at the site. The available test data indicates that the site soils are not corrosive based on 
Caltrans Corrosion Guidelines (Caltrans, 2021b). However, the available resistivity tests do 
suggest that the on-site soils may be extremely corrosive to buried metals, based on the 
nomography provided in Figure 855.3B of 2020 Caltrans Highway Design Manual (Caltrans, 
2020a). Typical corrosion control measures should be incorporated into the project design.  

9.5 Preliminary Seismic Information and Recommendations 

The site is not located within an Alquist-Priolo Earthquake Fault Zone (CDMG, 1992), and no 
evidence of active or potentially active faulting was encountered during our previous site 
investigation or literature review. Consequently, ground rupture is not considered a significant 
geologic hazard at the site. 
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The current Caltrans ARS Online tool (V3.0.2) was used to develop a preliminary design spectrum 
for the site located at a latitude of 33.9750° north, and a longitude of 118.4323° west. The ARS 
design spectrum incorporated an average shear wave velocity (Vs30) of 210 m/s (or 690 ft/s). The 
preliminary Caltrans ARS design spectrum for the site has a Peak Ground Acceleration (PGA) of 
0.6g. The deaggregated mean earthquake moment magnitude (M) is 6.6 and the mean site-to-source 
distance (R) for the 1.0 seconds spectral acceleration is 16.6 kilometers. Note that loose soil at the 
site (N60<10) would classify as Class S2 soil per Section 6.1.3 of the Caltrans Seismic Design 
Criteria, Version 2.0. 

9.7 Liquefaction and Lateral Spreading 

The site is located within an area previously identified as susceptible to liquefaction. Based on the 
preliminary liquefaction settlement analyses, the bottom of the liquefiable layers may extend to 
elevations -25 feet to -30 feet. Additionally, the total liquefaction settlement associated with the 
design level earthquake at the site should typically vary from about 1 inch to 3 inches. Liquefaction 
settlement may result in a downdrag load on the piles, settlement of the approach embankments, 
and lateral spreading of the abutments. Liquefaction also creates the potential for loss of near-
surface soil strength resulting in a reduced lateral pile capacity. In liquefied soils, a pile foundation 
needs to be designed to satisfy the seismic axial bearing stability requirements in compression 
extreme events for two different combinations – a) permanent loads and inertial loads resulting 
from the ground motion-induced inertia of the superstructure during the shaking, and b) permanent 
loads and liquefaction induced downdrag after the cessation of the shaking (Caltrans, 2020b). 

Based on simplified empirical methods, there appears to be a strong potential for lateral spread of 
the Ballona Creek levees in the site vicinity. Previous analyses suggest that displacements along 
the levees may vary from roughly 6 inches to 18 inches (Group Delta, 2013). 

The presence of the abutment piles helps reduce the displacement at the abutment locations 
compared to the surrounding levees. Lateral spread analyses including soil-pile interaction may be 
conducted per Caltrans Geotechnical Manual (Caltrans, 2020c), Memo to Designers 20-15 
(Caltrans, 2017b), and Attachment 1 to the memo for lateral spreading analysis. 

9.6 Preliminary Foundation Recommendations 

To resist lateral spreading seismic displacements, large diameter (36-inch or greater) CIDH, or 
CISS pile foundation systems are recommended for supporting the bridge structure both at bents 
and abutments. Although large diameter CIDH piles are feasible at bents and the abutment, special 
construction techniques (slurry, casing, etc.) and integrity testing (gamma-gamma logging) will be 
required due to shallow groundwater and caving-prone soils. Since CISS piles are driven, noise 
issues should be considered in the pile type section process due to the proximity to the residential 
development. 

With proposed pile cut-offs at or around the elevation of 0 to 5 feet, downdrag loads may be 
experienced along up to 30 to 35 feet of the pile length, negating any pile resistance down to about 
El. -40 feet within the denser alluvial deposits. For estimation of pile lengths, an average nominal 
(ultimate) soil skin friction resistance of 1.5 ksf, and 2 ksf is assumed below El. -40 feet for CIDH 
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piles and CISS piles, respectively. This will likely result in pile lengths of about 70 feet to 85 feet, 
tipping at elevations between -65 feet to -80 feet. 

Smaller diameter driven piles are not recommended due to unfavorable subsurface soil conditions 
as the site is classified as S2 per the SDC V2.0., Section 6.1, and Section 6.2.3. Shallow foundations 
are not feasible for supporting the bridge structure due to seismic settlement and lateral spreading 
issues. 

10.0 GEOMETRIC APPROVAL DRAWING (GAD) 

The GAD plans for the bridge are provided in Appendix D. 

11.0 CONSTRUCTION 

11.1 Falsework 

No falsework is required for the construction of the precast girder bridge. 

11.2 Stage Construction 

The proposed bridge will be constructed in two stages. Partial traffic on the Lincoln Boulevard will 
be closed at Stage II; however, at least two lanes of traffic in each direction always be maintained 
during the construction of the bridge and the roadway improvements. The construction staging plan 
is provided in Appendix C. 

During the initial stage, the existing bridge will remain to maintain the existing five lanes of traffic. 
The easterly portion of the roadway will be regraded for the proposed Lincoln Boulevard 
improvements and the east half of the bridge. Barge or temporary trestle platform will be used to 
install the new CISS concrete piles in the existing soft bottom invert of Ballona Creek. Once Stage 
I bridge construction is completed, the traffic will be shifted off the existing bridge and onto the 
newly constructed northerly portion. 

During the second stage, the existing bridge will be removed, and the westerly portion of the 
roadway will be regraded for the construction of the proposed Lincoln Boulevard improvements 
and the west half of the bridge. Temporary cofferdams will be constructed around the existing pile 
footings in the existing earthen creek invert for the demolition and removal of the existing piers. 
The existing piers will be demolished to 3 feet below the original channel design invert, and the 
footings and timber piles will be abandoned in place. The installation of CISS concrete piles at 
Stage II is similar to Stage I construction, however, the existing piers may be utilized by the 
Contractor to support a trestle platform for the piling rig. The existing timber piles at each abutment 
will be removed to avoid conflicts with new CIDH concrete piles. A deck closure pour will be 
constructed during this stage to connect two stages of the bridge structure.  

Temporary railing (Type K) will be set along the edges of the closure pour during Stage II 
construction to facilitate safety of the construction.  
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11.3 Traffic Detours  

 No long-term traffic detours are anticipated for construction of the bridge. 

12.0 UTILITIES 

Based on the As-Built Plans and Google Maps, the following utilities in the project area were 
identified: 

• Four 5” telephone conduits are attached to the exterior girder on the west side of the existing 
bridge. 

• Twelve 4” telephone conduits are attached to the first interior girder on the west side of the 
existing bridge. 

• A 16” pipe waterpipe owned by the Los Angeles Department of Water and Power 
(LADWP) is attached to the second interior girder on the west side of the existing bridge. 

• Six 9” power ducts and two 5” power ducts are placed in the second girder bay of from the 
west side of the existing bridge. 

• Eight 6” power ducts and two 4” power ducts are placed at the second bay of girders from 
the east side of the existing bridge. 

• A 4” and a 2” communication conduits are placed at the easterly exterior girder bay of 
existing bridge. 

• A solar-powered streetlight is present beside the shoulder on the west side of Lincoln 
Boulevard near the south approach of the existing bridge. 

• A southbound traffic signal pole with a streetlight is present near the north approach of the 
structure. 

• A streetlight is located beside the east side shoulder of the Lincoln Boulevard near the north 
approach of the existing bridge. 

Electrical conduits running through the existing bridge may be temporarily deenergized during the 
relocation from the existing bridge to the new constructed Lincoln Boulevard bridge. Further 
coordination will be conducted to relocate these utilities during the final design phase of the project. 

13.0 BRIDGE AESTHETICS 

The aesthetics of the bridge will be addressed through future design efforts. Aesthetics are typically 
explored as part of the detailed design preparation and are often based on input from the 
community. Aesthetic considerations will include preserving the view sheds from the bridge and 
incorporating artistic design features into the bridge design. No project-specific aesthetic designs 
are envisioned at this time.   

14.0 SLOPE PROTECTION 

Concrete lined slopes will be provided at the abutments to match the existing conditions. 

15.0 ENVIRONMENTAL CONSTRAINTS 

The project is located in a highly sensitive coastal environment (Ballona Wetlands) and will face 
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scrutiny from regulatory and resource agencies, as well as legacy stakeholders. Minimizing the 
impact to the creek is required during the construction of Lincoln Boulevard Bridge. Additionally, 
the proposed new bridge is widening to the east to minimize potential wetland impacts along the 
west side of the Lincoln Blvd. 

16.0 PERMITS AND AGREEMENTS 

Various agencies with jurisdiction at or near the Lincoln Blvd Bridge will require agreements, 
construction and/or encroachment permits in order to construct the project. The permitting agencies 
will be identified in the environmental documentation.  

17.0 RIGHT OF WAY 

Right of way acquisition and dedication including temporary construction easements are required 
for the proposed roadway improvement and bridge replacement.  

18.0 CONSTRUCTION COSTS 

The estimated costs with an APS-level contingency of 25% for the Lincoln Boulevard Bridge over 
Ballona Creek replacement is $28,230,000. Detailed cost estimates are provided in Appendix B. 

19.0 BRIDGE SUMMARY 

Table 5: Lincoln Boulevard Bridge Over Ballona Creek Summary 
Structure Name Lincoln Boulevard Bridge over Ballona Creek 
Structure Type California Wide Flange Precast Prestressed Concrete Girder 
Spans 3 
Structure Depth 5'-0" 
Abutments High Cantilever Seat-Type 

Pier Multi-column pier with a dropped pier cap supported on 66" 
Diameter CISS Concrete Pile Columns. 

Minimum Freeboard 3'-6" 
Vertical Clearance 10’-0” minimum to the bike path 
Temporary Minimum 
Vertical Clearances N/A 

Barriers Type 85SW 
Slope Paving Full Slope (Grouted ripraps) 
Structure Approach  Type N (30S) 
Utilities in Bridge Several utilites (Water pipe, electrical conduits) 
Temperature Range 100 to 800 

Freeze-Thaw area No 
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Consultant Prepared Advance Planning Study (APS) Checklist  
Sheet 1 of 2 

 
Date:  Consultant Firm (for structures):  Phone No:  

12/15/2022 CNS ENGINEERS, INC. (951) 687-1005 
Designed by:  Phone No:  

Quyet Nguyen (951) 687-1005 
EA: County: Rte: KP(PM) 

33880 LOS ANGELES 01  (LINCOLN BLVD) 30.16 to 30.74 
Project Description: 

SR-01 - Lincoln Blvd Multimodal Bridge Project 

Bridge No(s): Bridge Name(s): 

53-0118 
 
 
 
 
 
 
 

  
 
 

Total number of bridges in project: 02 APS Alternative Letter or Number (if more than one):       

Purpose of this APS: Initial APS Cost & Feasibility  Revised scope  Update cost  

 
 
Part A   Items to collect and considerations prior to beginning the APS 

 

All items listed in Part A are to be made available and submitted if requested by the Liaison Engineer.   
(Mark N/A if not applicable) 

 
 

 Preliminary profile grade of proposed structure.   
 

 Typical section of the proposed structure. (Including barrier type, sidewalks, cross slope %, etc.) 
 

 Grades or spot elevations of roadway below the structure. 
 

 Typical section of roadway below the structure. (Including shoulders, gutters, embankment slope.) 
 

 Site map: including horizontal alignment of new structure and the roadway below, topo, contours, etc. 
 

 Stage construction or detour plan for traffic on the structure. 
 (number of lanes to remain open, Temp Railing, etc.) 

 
 Stage construction or detour plan for the roadway below the structure. 

 (falsework openings for each stage and any restrictions.) 
 

 "As Built" plans for existing structures. 
 

 Future widening plans of upper and lower roadway (verify with Route Concept Report). 
 

 Site aerial photograph (at the proposed structure). 
 

 Environmental and/or permit requirements (areas of potential impact, construction windows, etc.) 
 

 Overhead and underground utility plans 
 

 Any other information that you feel is necessary to complete the study. (Other concerns that may 
affect the APS: local agency requirements such as aesthetics, improvements in vicinity of structure, 
airspace usage, other obstructions, etc.)  

 

N/A 

N/A 

N/A 



OSFP 
12/15/22 

Consultant Prepared Advance Planning Study (APS) Checklist  
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     Part B   Considerations during the APS design and cost estimate preparation 
 
 

1. Has this project been discussed with:         the OSFP Liaison Engineer?  (Local projects)         
                                                                     the Caltrans District Project Manager?            Yes 
                                                                     the roadway consultant?                                  Yes 

 
 
 

No 
No 
No 

 
 
 

 
2. Have the Caltrans Structures Maintenance records been reviewed?                          Yes 

If the records recommend any work for the structure, is it included in the APS?                 Yes 
 
 

No 
No 

 
 

 
3. Are there special aesthetic considerations?     Budget Included, Details not yet known      Yes  No  

 
4. (Widenings and Modifications) 

Has this project been reviewed for seismic retrofit requirements?   N.A. New Structures   Yes 
Are seismic retrofit requirements included in the APS?                                                       Yes 

 
 
 

 
No 
No 

 
 
 

 
5. Any special Railroad requirements?                                                                            Yes 

Shoofly required?                                                                                                                Yes 
Cost of shoofly included as a separate item in the project cost estimate?                          Yes 

 
 
 

No 
No 
No 

 
 
 

 
6. Any special foundation requirements, including scour critical work, special excavation  

such as Type A, Type D, and/or hazardous or contaminated material?                             Yes 
 

 
 
No 

 
 

 
7. Any special construction requirements, including limited site accessibility or seasonal work? 

                                                                                                                                            Yes 
 

 
 
No 

 
 

 
8. Other items to be included in the cost such as slope paving, approach slabs, and/or  

adjacent retaining walls?                                                                                         Yes 
 

 
 
No 

 
 

 
9. Remove existing bridge?    

Total Deck Area: 23,081 SF 
       Yes   No  

 
10. Any other unusual or special requirements?                                                                      Yes  No  

 
11. Provide and attach a consultant prepared Design Memo to summarize and document any  

important assumptions, discussions, decisions, unusual items, local agency requirements  
such as aesthetics, improvements in vicinity of the structure, airspace usage,  
other obstructions, or any items noted above.                            Summary attached?       Yes   

 
 
 

 

 
 
 
No 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

Designer:          (Printed Name) Designer’s Signature: Date: 
QUYET NGUYEN  12/15/22 

 

N/A 
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    GENERAL PLAN ESTIMATE X    ADVANCE PLANNING ESTIMATE

RCVD BY: IN EST:
OUT EST:

BRIDGE: LINCOLN BLVD BRIDGE BR. No.: 53-0XXX DISTRICT: 07
TYPE: PC/PS WIDE FLANGE GIRDERS ON COLUMNS RTE:
CU: CO: LA
EA: 33880 PM:

LENGTH: 334.50 WIDTH: 130.00 AREA  (SF) = 43,485
DESIGN SECTION:  CNS Engineers, Inc. .
# OF STRUCTURES IN PROJECT : 1 EST. NO.
PRICES BY : Q. Nguyen COST INDEX:
QUANTITIES BY: T. Ge DATE: 10/1/2021
QUANTITIES CHECKED BY: Q. Nguyen DATE: 10/1/2021

CONTRACT ITEMS TYPE UNIT QUANTITY PRICE AMOUNT
1 BRIDGE REMOVAL LS 1.00 $415,000.00 $415,000
2 STRUCTURE EXCAVATION (BRIDGE) TYPE D CY 2,730 $145.00 $395,850
3 STRUCTURE BACKFILL (BRIDGE) CY 2,510 $100.00 $251,000
4 36" CAST-IN-DRILLED-HOLE CONCRETE PILING LF 10,560 $600.00 $6,336,000
6 FURNISH 66" CAST-IN-STEEL SHELL CONCRETE PILING LF 2,136 $1,200.00 $2,563,000
7 DRIVE 66" CAST-IN-STEEL SHELL CONCRETE PILE EA 12 $25,000.00 $300,000
8 STRUCTURAL CONCRETE, BRIDGE FOOTING CY 690 $500.00 $345,000
9 STRUCTURAL CONCRETE, BRIDGE CY 1,420 $1,200.00 $1,704,000

10 STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER) CY 1,400 $1,250.00 $1,750,000
11 STRUCTURAL CONCRETE, APPROACH SLAB TYPE N(30S) CY 340 $1,000.00 $340,000
12 FURNISH PRECAST PRESTRESSED CONCRETE GIRDER (110'-120') (110'-120') EA 51 $35,000.00 $1,785,000
13 ERECT PRECAST PRESTRESSED CONCRETE GIRDER EA 51 $8,000.00 $408,000
14 JOINT SEAL ASSEMBLY (MR 2") LF 262 $100.00 $26,200
15 BAR REINFORCING STEEL (BRIDGE) LB 2,272,095 $1.30 $2,954,000
16 BRIDGE DECK DRAINAGE SYSTEM TYPE D-1 LB 10,710 $8.00 $86,000
17 TUBULAR HANDRAILING LF 708 $80.00 $56,628
18 CONCRETE BARRIER TYPE (MODIFIED TYPE 85SWTYPE 85SW LF 732 $300.00 $219,553
19 BRIDGE AESTHETIC TREATMENT LS 1 $390,404.62 $390,405

SUBTOTAL $20,325,636
ROUTING MOBILIZATION   ( @ 10 % ) $2,258,404.00
1.  DES SECTION SUBTOTAL BRIDGE ITEMS $22,584,040
2.  OFFICE OF BRIDGE DESIGN - NORTH CONTINGENCIES @25%  $5,646,010
3.  OFFICE OF BRIDGE DESIGN - CENTRAL BRIDGE TOTAL COST $28,230,050
4.  OFFICE OF BRIDGE DESIGN - SOUTH COST PER SQ. FT. $649.00
5.  OFFICE OF BRIDGE DESIGN - WEST BRIDGE REMOVAL (CONTINGENCIES INCL.)  
6.  OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA WORK BY RAILROAD OR UTILITY FORCES  

BRIDGE SEISMIC RETROFIT CONTINGENCIES
 GRAND TOTAL $28,230,050

FOR BUDGET PURPOSES - SAY $28,230,000
 COMMENTS: 

 



    GENERAL PLAN ESTIMATE X    ADVANCE PLANNING ESTIMATE

RCVD BY: IN EST:
OUT EST:

BRIDGE: LINCOLN BLVD BRIDGE BR. No.: 53-0XXX DISTRICT: 07
TYPE: CIP/PS CONCRETE BOX GIRDER RTE:
CU: CO: LA
EA: 33880 PM:

LENGTH: 334.50 WIDTH: 130.00 AREA  (SF) = 43,485
DESIGN SECTION:  CNS Engineers, Inc. .
# OF STRUCTURES IN PROJECT : 1 EST. NO.
PRICES BY : Q. Nguyen COST INDEX:
QUANTITIES BY: T. Ge DATE: 10/1/2021
QUANTITIES CHECKED BY: Q. Nguyen DATE: 10/1/2021

CONTRACT ITEMS TYPE UNIT QUANTITY PRICE AMOUNT
1 BRIDGE REMOVAL LS 1.00 $415,000.00 $415,000
2 STRUCTURE EXCAVATION (BRIDGE) TYPE D CY 2,730 $145.00 $395,850
3 STRUCTURE BACKFILL (BRIDGE) CY 2,510 $100.00 $251,000
4 36" CAST-IN-DRILLED-HOLE CONCRETE PILING LF 10,560 $600.00 $6,336,000
5 FURNISH 66" CAST-IN-STEEL SHELL CONCRETE PILING LF 2,136 $1,200.00 $2,563,000
6 DRIVE 66" CAST-IN-STEEL SHELL CONCRETE PILE EA 12 $25,000.00 $300,000
7 PRESTRESSING CAST-IN-PLACE CONCRETE LS 1 $337,000.00 $337,000
8 STRUCTURAL CONCRETE, BRIDGE FOOTING CY 690 $500.00 $345,000
9 STRUCTURAL CONCRETE, BRIDGE CY 2,050 $1,200.00 $2,460,000

10 STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER) CY 1,210 $1,250.00 $1,513,000
11 STRUCTURAL CONCRETE, APPROACH SLAB TYPE N(30S) CY 340 $1,000.00 $340,000
13 JOINT SEAL ASSEMBLY (MR 2") LF 262 $100.00 $26,200
14 BAR REINFORCING STEEL (BRIDGE) LB 2,207,835 $1.30 $2,870,000
15 BRIDGE DECK DRAINAGE SYSTEM TYPE D-1 LB 10,710 $8.00 $86,000
16 TUBULAR HANDRAILING LF 708 $80.00 $56,628
17 CONCRETE BARRIER TYPE (MODIFIED TYPE 85SWTYPE 85SW LF 732 $300.00 $219,553
18 BRIDGE AESTHETIC TREATMENT LS 1 $361,984.62 $361,985

SUBTOTAL $18,876,216
ROUTING MOBILIZATION   ( @ 10 % ) $2,097,357.33
1.  DES SECTION SUBTOTAL BRIDGE ITEMS $20,973,573
2.  OFFICE OF BRIDGE DESIGN - NORTH CONTINGENCIES @25%  $5,243,393
3.  OFFICE OF BRIDGE DESIGN - CENTRAL BRIDGE TOTAL COST $26,216,967
4.  OFFICE OF BRIDGE DESIGN - SOUTH COST PER SQ. FT. $603.00
5.  OFFICE OF BRIDGE DESIGN - WEST BRIDGE REMOVAL (CONTINGENCIES INCL.)  
6.  OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA WORK BY RAILROAD OR UTILITY FORCES  

BRIDGE SEISMIC RETROFIT CONTINGENCIES
 GRAND TOTAL $26,216,967

FOR BUDGET PURPOSES - SAY $26,217,000
 COMMENTS: 
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  SYSTEM 

 
 

 
The requested documents have been generated by BIRIS. 

 
These documents are the property of the California Department of Transportation 

and should be handled in accordance with Deputy Directive 55 and the State 
Administrative Manual. 

 
Records for “Confidential” bridges may only be released outside the Department of 

Transportation upon execution of a confidentiality agreement. 
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Dear Mr. Hayes, 
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or comments. 
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STRUCTURE PRELIMINARY GEOTECHNICAL REPORT 
LINCOLN BOULEVARD BRIDGE REPLACEMENT 

LOS ANGELES, CALIFORINA 

1.0 INTRODUCTION 

The following document presents a Structure Preliminary Geotechnical Report (SPGR) for the 
proposed new Lincoln Boulevard bridge replacing the existing Lincoln Boulevard bridge (Bridge 
No. 53-0118) in Los Angeles, California.  Lincoln Boulevard crosses Ballona Creek about 1,000 feet 
northwest of West Jefferson Boulevard, as shown on the Site Location Map, Figure 1A.  The site 
vicinity is shown in more detail in Figure 1B.  Photographs of the bridge at present, and during 
construction in 1937 are provided in Figures 1C and 1D respectively. 
 
A preliminary layout for the proposed new bridge is shown in the Proposed Development, Figure 
2A.  The bridge profile and deck configuration are shown in Figure 2B.  The approximate locations 
of 36 explorations that have previously been conducted within about 1,500 feet of Lincoln 
Boulevard are shown in the Existing Explorations, Figure 3A.  An aerial photograph showing the 
approximate locations of the 4 explorations we propose for the final design is provided in Figure 
3B. 
 
The purpose of this study was to characterize the pertinent geotechnical conditions at the site 
and provide preliminary geotechnical input for the proposed bridge. Our conclusions and 
recommendations are based on the previous subsurface explorations and laboratory testing, as 
well as supplemental engineering analyses, and our previous experience with similar geologic 
conditions.  This SPGR was prepared in general accordance with Caltrans Guidelines for the 
Preparation of Foundation Reports for Bridges (Caltrans, 2021a).   

1.1 Purpose and Scope of Work 

This SPGR is provided to support Advanced Planning Studies at the Project 
Approval/Environmental Document (PA/ED) stage of the project, in accordance with Caltrans's 
“Foundation Reports for Bridges” (Caltrans, 2021a).  The scope of work included: 

• A review of the surface characteristics of the site, available geologic hazard maps, 
geotechnical reports, and aerial photographs. 

• A review of 36 explorations that were conducted in the site vicinity between 1998 and 
2013.   

• A review of previous laboratory tests conducted on samples collected from the 
exploratory borings. 

• Analysis of the available field and laboratory data to help develop preliminary 
geotechnical input for the proposed bridge. 

• Summary of anticipated site conditions, geology, and subsurface conditions. 
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• Summary of subsurface data and as-built foundation data. 
• Preliminary scour and corrosion evaluation. 
• Preliminary seismic information and recommendations. 
• Preliminary evaluation of the liquefaction and seismic settlement and evaluation of the 

slope stability (lateral spreading) of the abutments based on liquefied soil profile, depths 
of liquefaction, etc.  

• Preliminary recommendations for foundation type, size, and capacity. 
• Recommend scope of additional investigations for final design, and 
• Preparation of this report. 

2.0 PROJECT DESCRIPTION 

2.1 Project 

The project consists of the construction of a new precast girder bridge along Lincoln Boulevard 
crossing over the Ballona Creek about 1,000 feet northwest of West Jefferson Boulevard 
replacing the existing Lincoln Boulevard bridge. Based on the structural drawings for the planning 
study, the bridge has three equal-length spans of 111.5 feet, and a total length of 334.5 feet. The 
bridge will be approximately 130 feet wide with six lanes. The bridge will be supported by two 
piers and two abutments. Concrete cantilever wing walls are proposed to be supported on the 
abutment piles. 

The new bridge is proposed to be constructed over the existing bridge in phases allowing the flow 
of vehicular traffic during construction. Half of the width of the bridge will be constructed first 
confining the traffic to the other half of the existing bridge. Then the traffic will be confined to 
the completed half of the new bridge while the other half is being constructed. As discussed 
above, the existing bridge will be demolished.  

2.2 Pertinent Reports and Investigations 

The following reports and investigations from nearby projects performed by Group Delta and 
Pacific Soils Engineering were available and reviewed. 

• Group Delta’s nearby project Ballona Wetlands (Group Delta, 2013) that included three 
rotary wash (RW) borings, one hollow stem auger (HSA) boring, and six cone penetration 
test (CPT) soundings. 

• Group Delta’s nearby development project in Playa Vista (Group Delta, 1999) that 
included eleven borings and 8 CPTs. 

• Pacific Soils Engineering’s nearby development project in Playa Vista (Pacific Soils 
Engineering, 1998) that included eight exploratory borings and twelve CPTs. 
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2.3 Project Datum 

The elevation data presented herein reflect feet above Mean Sea Level (MSL) based on the North 
American Vertical Datum of 1988 (NAVD88).  Topographic roadway elevations, the elevation of 
the proposed bridge, and elevations from the as-built plans of the existing bridge are based on 
the National Geodetic Vertical Datum of 1929 (NGVD29). We understand that an approximate 
conversion to NAVD88 may be made by adding 2.3 feet to these NGVD29 elevations. The 
horizontal datum is the North American Datum of 1983 (NAD83).  

2.4 Exceptions to Policies and Procedures 

No exceptions to policy or procedures are proposed. 

3.0 FIELD INVESTIGATION 

3.1 Existing Field and Laboratory Data 

No new explorations were performed as part of this study. The available subsurface data in the 
site vicinity included three previous geotechnical investigations conducted near the Lincoln 
Boulevard Multi-Modal Improvement Project between 1998 and 2013.  The data from the most 
recent field investigation for the Ballona Wetlands Restoration Project is reproduced in Figures 
A-1 through A-10 in Appendix A (Group Delta, 2013).  The Ballona Wetlands study included the 
advancement of three rotary wash (RW) borings, one hollow-stem-auger (HSA) boring, and six 
cone penetrometer test (CPT) soundings within about 1,500 feet of Lincoln Boulevard. These 
explorations were advanced between September 14th and October 16th of 2012 (Group Delta, 
2013).  

Photocopies of 11 exploratory borings and 8 CPT soundings we previously conducted for the 
Playa Vista development are attached as the second Appendix A (Group Delta, 1999).  
Photocopies of 8 exploratory borings and 12 CPT soundings conducted by others for the Playa 
Vista development are also attached as the third Appendix A (Pacific Soils Engineering, 1998).  
The approximate locations for all these borings and CPT soundings are shown in the Existing 
Explorations, Figure 3A. 

Soil samples were collected from the borings for laboratory testing and analyses.  Previous testing 
programs included gradation analyses and Atterberg Limits to aid in material classification using 
the Unified Soil Classification System (USCS).  Tests were conducted on relatively intact samples 
to estimate the in-situ dry density and moisture content of the materials encountered on site.  
Corrosivity tests were conducted to evaluate the pH, resistivity, chloride, and sulfate content of 
the on-site soils.  Direct shear tests were conducted on relatively intact soil samples to aid in 
strength characterization.  Consolidation tests were conducted on undisturbed samples of the 
alluvium to help characterize the potential for settlement.  The laboratory test results for the 
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three studies noted above are also presented in Appendix B (Group Delta, 1999 and 2013, and 
Pacific Soils Engineering, 1998). 

The explorations utilized in this study are shown in Figure 3A and summarized in Table 1 below.  

Table 1: Summary of Existing Subsurface Investigation 

Exploration 
No. 

Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency 

(%) 

Approximate 
Ground 
Surface 
Elevation (ft) 

Exploration 
Depth 

(ft) 

Ground 

Water 
Depth 
(ft) 

Approximate 
Groundwater 
Elevation 

(ft) 

Group Delta Consultants, Inc (1999) 
B-302R 12/11/1998 RW Auto -- 17.5 66.5 20.0 2.5 

B-304H 10/29/1998 HSA Auto -- 14.6 31.0 12.2 2.4 

B-305H 10/29/1998 HSA Auto -- 15.3 31.0 12.0 3.3 

B-306R 11/04/1998 RW Auto -- 16.8 51.5 -- -- 

B-307R 11/06/1998 RW Auto -- 11.4 61.0 -- -- 

B-309R 11/04/1998 RW Auto -- 12.8 61.0 -- -- 

B-313H 10/29/1998 HSA Auto -- 12.6 26.0 8.4 4.2 

B-315H 10/30/1998 HSA Auto -- 13.3 26.0 8.0 5.3 

B-316R 11/03/1998 RW Auto -- 14.1 57.5 -- -- 

B-317R 11/05/1998 RW Auto -- 9.5 61.0 -- -- 

B-319R 11/05/1998 RW Auto -- 11.7 61.0 -- -- 

C-301C 12/07/1998 CPT -- -- -- 68.0 14 -- 

C-303C 12/07/1998 CPT -- -- -- 61 14 -- 

C-308 11/03/1998 CPT -- -- -- 62 10 -- 

C-310C 11/03/1998 CPT -- -- -- 62 8 -- 

C-311C 11/03/1998 CPT -- -- -- 63 8 -- 

C-312C 11/03/1998 CPT -- -- -- 69 8 -- 

C-314C 11/03/1998 CPT -- -- -- 64 8 -- 

C-318C 11/03/1998 CPT -- -- -- 64 8 -- 

Group Delta Consultants, Inc (2013) 

A-RW013 09/26/2012 RW Auto 84 13.8 56.5 -- -- 

A-RW015 10/02/2012 RW Auto 84 17.1 61.5 -- -- 

B-RW049 10/01/2012 RW Auto 84 17.6 69 -- -- 

B-HSA051 10/16/2012 HSA Auto 84 6.3 21.5 NE -- 

A-CPT-012 09/24/2012 -- -- -- 13.8 48.1 -- -- 

A-CPT-014 09/24/2012 -- -- -- 16.0 52.0 -- -- 

A-CPT-025 09/26/2012 -- -- -- 20.0 65.1 -- -- 
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Exploration 
No. 

Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency 

(%) 

Approximate 
Ground 
Surface 
Elevation (ft) 

Exploration 
Depth 

(ft) 

Ground 

Water 
Depth 
(ft) 

Approximate 
Groundwater 
Elevation 

(ft) 

B-CPT-050 09/14/2012 -- -- -- 20.2 64.1 -- -- 

C-CPT-060 10/10/2012 -- -- -- 14.6 49.0 -- -- 

A-CPT-065 09/26/2012 -- -- -- 20.5 63.3 -- --      

Pacific Soils Engineering (1998) 

PSB-1 12/05/1997 HSA Auto -- 16 71 14 2 

PSB-2 12/09/1997 HSA Auto -- 16 71 15 1 

PSB-3 12/09/1997 HSA Auto -- 16 71 15 1 

PSB-4 12/09/1997 HSA Auto -- 16 71 10 6 

PSB-5 12/10/1997 HSA Auto -- 16 66 -- -- 

PSB-6 12/10/1997 HSA Auto -- 16 71 10 6 

PSB-7 12/10/1997 HSA Auto -- 16 71 17 -1 

PSB-8 12/11/1997 HSA Auto -- 16 71 15 1 

PSCPT-1 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-2 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-3 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-4 12/10/1997 CPT -- -- -- ~52 -- -- 

PSCPT-5 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-6 12/10/1997 CPT -- -- -- ~51 -- -- 

PSCPT-7 12/10/1997 CPT -- -- -- ~51 -- -- 

PSCPT-8 12/10/1997 CPT -- -- -- ~51 -- -- 

PSCPT-9 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-10 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-11 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-12 12/10/1997 CPT -- -- -- ~51 -- -- 

Notes: RW = rotary wash; HSA = hollow stem auger, NE = not encountered 
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4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

4.1 Site Conditions 

The subject bridge site is located within the City of Marina Del Rey in Los Angeles County, 
California along Lincoln Boulevard between Station 60+69.75 and 64+04.25.  The approximate 
location and extent of the project are shown in the Site Location Map, Figure 1A. The areas 
located both north and west of the roadway are primarily undeveloped wetlands associated with 
Ballona Creek, as discussed in the referenced report (Group Delta, 2013) however the area on 
the southeast has been developed with residential structures (Playa Vista). The area located 
immediately southeast of the Lincoln Boulevard Bridge was investigated previously as “Area De” 
of the Playa Vista Development (Group Delta, 1999). 
 
The bridge is located at latitude 33.9750° north and longitude 118.4323° west, as shown on the 
Site Vicinity Plan, Figure 1B.  A photograph showing the current configuration of the bridge is 
presented in Figure 1C.  An aerial photograph showing the bridge during construction in 1937 is 
provided in Figure 1D.  
 
Ballona Creek flows from the northeast to the southwest in the site vicinity. Topographic maps 
shown in Figure 2A indicate that existing elevations along Lincoln Boulevard vary from a low of 
about 18 feet near the northern abutment to a high of about 21.5 feet at the southern abutment.  
The bottom of the Ballona Creek channel appears to be located near the mean sea level, as shown 
in Figure 2B.  The as-built drawings shown in Appendix C suggest that the flow height in the 
channel is typically on the order of 6 feet, although the flow height may vary considerably due to 
seasonal fluctuations in rainfall. 
 
The site vicinity has been repeatedly developed over the years. The Pacific Electric Railroad was 
constructed in the 1880s immediately north of present-day Culver Boulevard (see Figure 1D).  The 
rail has since been demolished, although portions of the ballasted trackway may remain below 
grade. The Ballona Wetlands were opened to oil and gas exploration in the 1930s, and numerous 
oil derricks and dikes were constructed in the area through the 1950s. Ballona Creek was 
channelized and protected with reinforced concrete in 1934 (see Figure 1C).  However, previous 
improvements included some rip-rap slope protection along the creek, which may also remain 
beneath the ground surface.  Development of the Marina Del Rey project in the 1950s included 
dredging of the harbor and the placement of hydraulic fill throughout the wetlands. 

4.2 Site Geology 

The site is located within the Los Angeles basin section of the Peninsular Ranges geomorphic 
province of southern California.  The Los Angeles basin is generally underlain by Quaternary 
alluvial deposits, which overlie several thousand feet of Tertiary marine and non-marine 
sediments.  The previous investigations indicate that the site is underlain by Quaternary Alluvial 
Floodplain Deposits (Map Symbol – Qa), which are covered with both hydraulic fill and 
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conventional fill.  The general geology in the site vicinity is shown on the Local Geologic Map, 
Figure 4A. Logs describing the subsurface conditions encountered in the borings and CPT 
soundings are provided in Appendix A.  The various geologic materials encountered at the site 
are described in more detail below.  

4.2.1 Alluvial Floodplain Deposits (Qa) 

Quaternary-age alluvial sediments primarily associated with the Ballona Creek drainage are 
believed to underlie the entire site to the maximum depth explored.  The upper portion of these 
alluvial deposits (from a few feet above mean sea level down to about 35 feet or 40 feet below 
mean sea level) is typically poorly consolidated, and most commonly consists of interbedded lean 
and fat clay (CL or CH) and silt (ML and MH), with occasional beds of silty and clayey sand (SM 
and SC).  The CPT data suggests that the fine-grained soils within this zone are typically soft to 
medium stiff, with estimated undrained shear strengths (Su) generally ranging from about 400 
pounds per square foot (psf) to 1,000 psf.  The sandy soils in this zone generally varied in thickness 
from about 2 feet to 5 feet and were typically loose in relative density based on correlations to 
the available SPT blow count data (N60 < 10). 

At elevations approximately 35 feet or 45 feet below mean sea level (MSL), the density of the 
alluvium typically increases, and the beds of silty, clayey, and poorly graded sand (SM, SC, or SP) 
become more common.  The corrected SPT blow counts in these deeper beds of sandy alluvium 
typically varied from 30 to 50 or more, indicating dense to very dense conditions.  Most of the 
CPT soundings met with refusal within these deeper alluvial deposits, with the CPT tip resistance 
in excess of 300 tons per square foot (TSF).  The fine-grained soil layers within the deeper alluvial 
deposits were typically stiff to very stiff in consistency, with undrained shear strengths (Su) from 
the CPT interpretations typically ranging from about 1,500 psf to 2,000 psf. 

Laboratory tests indicate that the alluvium is moderate to highly compressible.  The results of 
previous consolidation tests conducted on samples of the alluvium collected in the site vicinity 
are presented in Appendix B. These previous tests suggest that the upper alluvial deposits are 
essentially normally consolidated, with a slight over-consolidation in the deeper alluvium.  Our 
previous settlement analyses indicate that a 10-foot fill load over the alluvium may result in 
roughly 10 inches to 20 inches of settlement (Group Delta, 2013).  Based on settlement 
monitoring of surcharge fill loads placed at the Playa Vista Development, it appears that the 
settlement should typically be 90 percent completed within about 3 months to 6 months of the 
completion of the fill placement (Group Delta, 1999). 

Shear wave velocities were previously measured at 7 locations for the Ballona Wetlands 
restoration project, with an average value of Vs30 of 202 m/s at these locations (Group Delta, 
2013).  The closest measurement to the subject site was in sounding A-SCPT-022, roughly 3,000 
feet west of Lincoln Boulevard (Group Delta, 2013). The average shear wave velocity in the upper 
100 feet of the soil profile (Vs30) at the location of A-SCPT-022 was approximately 210 m/s. 
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4.2.2 Artificial Fill (af)  

The existing bridge abutments are believed to be underlain by compacted fill, as well as hydraulic 
fill soils placed during the development of Marina Del Rey. The hydraulic fills are similar in 
composition to the underlying alluvium, as they were likely generated from these deposits. 
Consequently, the hydraulic fill is not differentiated from the alluvium on the logs. Hydraulic fill 
was likely placed to roughly 0 feet to 5 feet (MSL), with conventional fill placed above that 
elevation.   

The Artificial Fill (af) observed at the four borings locations conducted near the subject site was 
located at elevations ranging from 0 feet to 8 feet (MSL) or higher (Group Delta, 2013).  As 
observed in these borings, the fill typically consisted of silty sand (SM) and sandy silt (ML) that is 
fine to medium-grained and moist.  The corrected SPT blow counts (N60) collected within the fill 
ranged from 5 to 11 and averaged 9.  This indicates that the fill is loose on average.  Higher-
density compacted fill is anticipated at the bridge abutment locations due to typical construction 
and compaction requirements in such areas.  However, supplemental investigations will be 
needed to characterize the fill at the precise abutment locations.  Although not directly observed 
in the previous borings, some riprap is also anticipated within the fill, based on historic aerial 
photographs of Ballona Creek.  

4.2.3 Groundwater 

Groundwater was not measured in the exploratory borings and CPT soundings conducted for the 
most recent site investigation (Group Delta, 2013).  However, temporary groundwater 
monitoring wells were established within four of the hollow stem borings conducted at the Playa 
Vista development immediately southeast of the Lincoln Boulevard bridge (Group Delta, 1999).  
The groundwater elevations at that location varied from roughly 2 feet to 5 feet (MSL) in 
December 1998.  We understand that these monitoring wells were destroyed during the 
construction of the Playa Vista residential development. The final groundwater readings within 
these monitoring wells are summarized in the table below.  The approximate monitoring well 
locations are shown in Figure 3A. 

 
 
 
 
 
 
 
 

We understand that water surface elevations in the Ballona Creek channel typically vary from 
roughly 2 feet to 5 feet (MSL), depending in part on tidal fluctuations.  The flow height in the 
creek may rise to roughly 6 feet to 10 feet (MSL) during winter storm events.  Note that the 
available plans suggest that the bottom of the Ballona Creek channel is located at about 0 feet, 

Observation 
Well ID 

 Groundwater 
Record Date 

Ground Surface 
Elevation [FT] 

Groundwater 
Depth [FT] 

Groundwater 
Elevation [FT], MSL 

B-304H 12/23/98 16.7 14.4 2.3 
B-305H 12/23/98 17.4 14.9 2.5 
B-313H 12/23/98 14.6 10.5 4.1 
B-315H 12/23/98 15.4 10.0 5.4 
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whereas the approach abutments vary in height from about 14 feet to 21 feet, as shown in Figure 
2A.  The High Groundwater Map suggests that groundwater levels may rise to about 5 feet below 
existing grades in the site vicinity (see Figure 4B, CDMG, 1998). 

It should be noted that groundwater levels at the site are likely to be closely related to the water 
surface elevation within Ballona Creek. Floods within the channel may cause the groundwater 
levels to temporarily rise within the surrounding levees (although the concrete armor on the 
channel walls may increase the lag time in groundwater response).  Groundwater levels may also 
fluctuate over time throughout the site due to changes in the water surface elevation and flow 
within the creek, as well as variations in rainfall, irrigation, or site drainage conditions. 

5.0 AS-BUILT FOUNDATION DATA 

The existing 4-lane bridge was constructed in 1937 and is a 4-span bridge with a total length of 
about 334.5 feet.  The bridge includes a cast-in-place concrete deck supported by steel girders 
with bolted steel braces (see Figure 1C).  Each of the three pier walls for the 4-span bridge is 
supported by reinforced concrete pile caps bearing on groups of driven piles.  The abutments are 
also believed to be supported by vertical-driven piles.  Although the as-built pile foundation 
details are not available, we anticipate that untreated timber piles may have been used.  The 
available plans and elevations, and details of the piers and abutments are shown in Appendix C.  
 
6.0 SCOUR EVALUATION 

The Lincoln Boulevard Bridge crosses the Ballona Creek channel, where the potential for scour 
may be high during heavy storm flow, or as the result of a tsunami.  The FEMA Flood Maps and 
Tsunami Inundation Zones for the site are shown in Figures 7A and 7B.  Note that the existing 
concrete lining on Ballona Creek should help to reduce the potential for scour on the banks of 
the creek (although the bottom of the channel does not appear to be lined).  The scour elevations 
should be estimated following the California Bank and Shore Rock Slope Protection Design 
Manual (Caltrans, 2000).   

A report of recent hydrological study performed by Michael Baker (Michael Baker, 2022) for the 
existing and proposed bridge dated October 2022 was provided by Psomas. The report is 
presented in Appendix D. 

For preliminary scour evaluations, the scour depth as a minimum should be extended to the 
elevation of the bottom of the existing pile cap in the channels, which is estimated at about be 
extended to El. -10 feet. 

A D50 value of 0.075 millimeters can be used for preliminary scour evaluation, based on a soil type 
of clay and silt and their mixture at this elevation of 0 feet. The preliminary scour evaluation 
should be revised and updated after the completion of the site-specific field investigation. 



Structure Preliminary Geotechnical Report December 20, 2022 (Revised 5/18/2023) 
Lincoln Boulevard Bridge Replacement, Los Angeles, California Page 10 
Psomas 
Group Delta Project No. LA1590 
 

 LA1590 Lincoln SPGR_Revised 05-18-2023.docx 
 

7.0 CORROSION EVALUATION 

Corrosion tests were performed on selected samples collected from the previous exploratory 
borings at the site, as summarized in Table 2.  The corrosion potential for the on-site soils was 
assessed in accordance with the Caltrans Corrosion Guidelines (Caltrans, 2021b). Caltrans defines 
a corrosive environment as an area where the soil has either a chloride concentration of 500 
parts per million (ppm) or greater, a sulfate concentration of 1,500 ppm or greater, or a pH of 5.5 
or less. The available test data indicates that the site soils are not corrosive based on Caltrans’ 
criteria.  However, additional corrosion testing should be conducted as part of the site-specific 
evaluation. 

Table 2:  Summary of Soil Corrosivity 

Boring Number 
and Year 

Sample Depth 
(feet) pH Chloride 

Content (ppm) 

Sulfate 
Content 
(ppm) 

Minimum 
Resistivity 
(ohm-cm) 

B-304H 0 to 5 8.1 <10 130 250 
B-305H 0 to 5 8.2 <10 120 240 
B-313H 0 to 5 7.8 30 260 130 

Resistivity serves as an indicator parameter for the possible presence of soluble salts. A minimum 
resistivity value for soil and/or water less than or equal to 1500 ohm-cm indicates the presence 
of high quantities of soluble salts and a higher propensity for corrosion. However, resistivity is 
not included as a parameter to define a corrosive area for structures except for MSE walls 
(Caltrans, 2021b).  A corrosion consultant may be referred for specific recommendations. 

8.0 PRELIMINARY SEISMIC INFORMATION AND RECOMMENDATIONS 

The project is located in a seismically active area, as shown on the Regional Fault Map, Figure 5A.  
A detailed Local Fault Map is provided in Figure 5B.  Other potential geologic and seismic hazards 
include ground rupture, strong ground shaking, seismic settlement, slope instability, lateral 
spread, tsunamis, and earthquake-induced flooding.  Each hazard is discussed in more detail 
below. 

8.1 Ground Rupture 

Ground rupture is the result of movement on an active fault reaching the ground surface.  Known 
faults within 100 kilometers (km) of the site are shown on the Regional Fault Map, Figure 5A.  The 
approximate locations of both the active and potentially active faults in the site vicinity are shown 
on the Local Fault Map, Figure 5B (Jennings, C. W., 1994).  
 
The site is not located within an Alquist-Priolo Earthquake Fault Zone (CDMG, 1992), and no 
evidence of active or potentially active faulting was encountered during our previous site 
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investigation or literature review.  Consequently, ground rupture is not considered a significant 
geologic hazard at the site. 

8.2 Seismicity and ARS Curve 

The current Caltrans ARS Online tool (V3.0.2) was used to develop a preliminary design spectrum 
for the site located at a latitude of 33.9750° north, and a longitude of 118.4323° west. The ARS 
design spectrum incorporated an average shear wave velocity (Vs30) of 210 m/s (or 690 ft/s), 
based on the direct shear wave velocity measurements conducted in CPT sounding A-SCPT-022.  
The preliminary Caltrans ARS design spectrum for the site has a Peak Ground Acceleration (PGA) 
of 0.6g, as shown in Figure 6. The deaggregated mean earthquake moment magnitude (M) is 6.6 
and the mean site-to-source distance (R) for the 1.0 seconds spectral acceleration is 16.6 
kilometers. Note that loose soil at the site (N60<10) would classify as Class S2 soil per Section 6.1.3 
of the Caltrans Seismic Design Criteria, Version 2.0. 

8.3 Liquefaction and Seismic Settlement 

The site is located within an area previously identified as susceptible to liquefaction.  Liquefaction 
involves the sudden loss in strength of a saturated, cohesionless soil (sand and non-plastic silts) 
caused by the build-up of pore water pressure during cyclic loadings, such as that produced by 
an earthquake.  This increase in pore water pressure can temporarily transform the soil into a 
fluid mass, resulting in sand boils, settlement, and lateral ground deformations.  Typically, 
liquefaction occurs in areas where there are loose to medium dense sands and silts, and where 
the depth to groundwater is less than 50 feet from the ground surface.  In summary, three 
simultaneous conditions are required for liquefaction: 

• Historic high groundwater within 50 feet of the ground surface 

• Liquefiable soils such as loose to medium dense sands 

• Strong shaking, such as that caused by an earthquake 

The typical groundwater level at the site is approximately 5 feet (MSL).  The historic high 
groundwater associated with flooding is estimated at about 5 feet below the ground surface (see 
Figure 4B).  Although the alluvium at the site is predominately clayey, it does contain frequent 
beds of loose to medium dense sand and silt and is located in close proximity to several active 
fault zones.  Our analyses indicate that these loose to medium dense beds of sand and silt may 
liquefy during the design earthquake of 0.6g.  The deeper alluvial deposits typically have 
corrected SPT blow counts above 30, and do not appear to be liquefiable. 

The results of our liquefaction analyses are summarized in Appendix E. We performed the 
liquefaction calculations using the available nearby Cone Penetration Test (CPT) data (Group 
Delta, 2013). The triggering and settlement evaluations were based on the methods originally 
developed in the 1998 NCEER Workshops, as implemented in the commercially available 
computer program CLiq.  The calculations were carried to the maximum depth of the available 
CPT soundings, although the bulk of the associated settlement typically occurred at depths of less 
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than 50 feet below grade.  For the analyses, we used a moment magnitude of 6.6, a PGA of 0.6g, 
and a typical groundwater elevation of 5 feet (MSL) during the earthquake (corresponding to a 
minimum depth of 7 feet below grade). Based on the results of our analyses, we estimate that 
the total liquefaction settlement associated with the Design level earthquake at the site should 
typically vary from about 1 inch to 3 inches.   

Liquefaction settlement may result in a downdrag load on the piles, settlement of the approach 
embankments, and lateral spreading of the abutments.  Liquefaction also creates the potential 
for loss of near-surface soil strength resulting in a reduced lateral pile capacity.   

Dissipation of the excess porewater pressure generated in completely liquefied soils, and hence 
liquefaction-induced downdrag, does not occur until the cessation of ground shaking. Therefore, 
the effects of liquefaction-induced downdrag on the pile need not be considered in combination 
with the inertial component that occurs during shaking. Thus, in liquefied soils, a pile foundation 
needs to be designed to satisfy the seismic axial bearing stability requirements in compression 
extreme events for two different combinations – a) permanent loads and inertial loads resulting 
from the ground motion-induced inertia of the superstructure during the shaking, and b) 
permanent loads and liquefaction induced downdrag after the cessation of the shaking (Caltrans, 
2020b). 

8.4 Slope Instability and Lateral Spreads 

Lateral spreading is the result of liquefaction or plastic deformation occurring on the sloping 
ground during an earthquake.  Lateral spreading is typically characterized by blocks of mostly 
intact, surficial soil displacing down-slope or towards a free face along a shear zone that has 
formed within an underlying liquefied sediment.  Based on simplified empirical methods, there 
appears to be a strong potential for lateral spread of the Ballona Creek levees in the site vicinity.  
Previous analyses suggest that displacements along the levees may vary from roughly 6 inches to 
18 inches (Group Delta, 2013). 

Note that the precise location, depth, and density of the liquefiable layers at the abutment 
locations will greatly impact the seismic response and should be better defined through future 
subsurface investigation. 

The presence of the abutment piles helps reduce the displacement at the abutment locations 
compared to the surrounding levees. Lateral spread analyses including soil-pile interaction may 
be conducted per Caltrans Geotechnical Manual (Caltrans, 2020c), Memo to Designers 20-15 
(Caltrans, 2017b), and Attachment 1 to the memo for lateral spreading analysis. No site-specific 
subsurface data is available at the abutment locations.   

8.5 Tsunamis, Seiches, and Flooding 

The Ballona Creek channel drains a large portion of the Los Angeles basin, and seasonal storms 
are expected to produce floods within the channel beneath the Lincoln Boulevard bridge 
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annually.   Available as-built maps suggest that the design flood level within the creek may be on 
the order of 6 feet (MSL), as shown in Appendix C.  The approximate 100-year and 500-year flood 
zones are shown on the FEMA Flood Maps, Figure 7A.  The ultimate 100-year design water 
surface level should be determined by the bridge designer and shown on the bridge plans. 
 
The site is located about 3 km northeast of a breakwater in the Pacific Ocean, and the Ballona 
Creek channel bottom is only a few feet above mean sea level.  The relatively close proximity to 
the ocean suggests that the potential may exist for flooding in the event that an earthquake-
induced tsunami was to travel up the Ballona Creek channel.  However, the existence of the 
offshore barrier islands and the configuration of the continental shelf in southern California have 
historically provided relief from such tsunamis.  The ten largest tsunamis that occurred within 
the Pacific Ocean over the last century did not significantly impact the region. 

Studies by the Army Corps of Engineers (US Army, 1974) suggest that a 500-year tsunami within 
the Pacific Ocean may result in a water surface runup of about 14 feet above tidal elevations (U.S. 
Army, 1974).  The California Emergency Management Agency’s Tsunami Inundation Map is 
shown in Figure 7B.  This map suggests that a tsunami may travel up the Ballona Creek channel 
beyond the subject site.  Note that the top of the existing bridge is located at an elevation of 
about 18 feet at the northern abutment location, as shown in Figure 2A.  The potential for 
damage to the bridge from flooding or a tsunami within the Ballona Creek channel should be 
evaluated by the project design team. 
 
9.0 PRELIMINARY FOUNDATION RECOMMENDATIONS 

The remainder of this report presents preliminary recommendations for the design of the 
proposed bridge foundations. These recommendations are based on empirical and analytical 
methods typical of the standards of practice in southern California.  If these recommendations 
do not appear to cover a specific feature of the project, please feel free to contact our office for 
additions or revisions. These recommendations should be considered preliminary and subject to 
revision based on the findings of the supplemental field investigation. 

9.1 Foundation Type 

Based on the structural drawings for the planning study, the piers for the new bridge are planned 
to be supported on either 5½-foot diameter open-ended Cast-In-Steel-Shell (CISS) piles or Type 
I, or Type II cast-in-drilled-hole (CIDH) piles, and the abutments are supported on either open-
eneded CISS or CIDH piles. The cantilever concrete wing walls are supported on the abutment 
piles.  

To resist lateral spreading seismic displacements, large diameter (36-inch or greater) CIDH, or 
open-ended CISS pile foundation systems are recommended for supporting the bridge structure 
both at piers and abutments. 
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Large diameter CIDH piles are feasible at the piers and the abutments, but special construction 
techniques (slurry, casing, etc.) and integrity testing (gamma-gamma logging) will be required 
due to shallow groundwater and caving-prone soils.  

CISS piles are driven pipe piles that are filled with cast-in-place reinforced concrete no deeper 
than the shell tip elevation. Since CISS piles are driven, noise issues should be considered in the 
pile type selection process due to the proximity to the residential development.  

Our preliminary liquefaction settlement analyses indicate that the bottom of the liquefiable 
layers may extend to elevations -25 feet to -30 feet. With proposed pile cut-offs at or around the 
elevation of 0 to 5 feet, downdrag loads may be experienced along up to 30 to 35 feet of the pile 
length, negating any pile resistance down to about El. -40 feet within the denser alluvial deposits.  

For cost-estimating purposes, we recommend that an average nominal (ultimate) soil skin friction 
resistance of 1.5 ksf, and 2 ksf be assumed below El. -40 feet for CIDH piles and CISS piles, 
respectively, for estimation of the pile lengths. This will likely result in pile lengths of about 70 
feet to 85 feet, tipping at elevations between -65 feet to -80 feet.  

Smaller diameter driven piles are not recommended due to unfavorable subsurface soil 
conditions as the site is classified as S2 per the SDC V2.0., Section 6.1, and Section 6.2.3. Shallow 
foundations are not feasible for supporting the bridge structure due to seismic settlement and 
lateral spreading issues. 

9.2 CIDH and CISS Construction Considerations 

Type I or Type II CIDH piles may be used to support the bridge structure. Due to high groundwater, 
a wet method of construction will need to be utilized. Temporary casing will need to be used for 
the construction of the piles and the temporary casing will need to be left in place near the 
ground surface to prevent water from flooding into the construction. The casings may be installed 
by an oscillatory or rotary method. 

For wet construction, slurry should be used as drilling fluid per Caltrans Standard Specifications 
Section 49 (Caltrans, 2022). To maintain the hole sidewall and bottom stability, and to help 
reduce and potential for anomalies, it is essential that a positive slurry head of no less than 10 
feet above the groundwater table be maintained at all times during drilling and concrete 
placement. The tip resistance of the CIDH piles should be ignored in axial capacity calculations 
due to the wet method of construction. A permanent casing may also need to be considered 
within a portion of the pile length in contact with channel water or soft soils near the invert of 
the Ballona Creek channel. 

CISS piles are driven piles that are filled with cast-in-place reinforced concrete no deeper than 
the shell tip elevation. A soil plug should be left at the bottom of the CISS piles so that the pile is 



Structure Preliminary Geotechnical Report December 20, 2022 (Revised 5/18/2023) 
Lincoln Boulevard Bridge Replacement, Los Angeles, California Page 15 
Psomas 
Group Delta Project No. LA1590 

 LA1590 Lincoln SPGR_Revised 05-18-2023.docx 

not undermined due to water intrusion. A 20-foot-long soil plug usually provides an adequate 
seal at the bottom of the pile. 

Site-specific issues such as noise and vibration should be considered for this site due to its 
proximity to residential development. When site-specific subsurface data is available, drivability 
analysis should also be performed for the CISS piles.  

9.3 Approach Fill Settlement and Waiting Period 

It appears the existing approach embankment is not wide enough to accommodate the new 
bridge width, and therefore the approach embankment will be widened as well as raised several 
feet in profile grades.  Due to the presence of soft to stiff saturated clayey/silty layers some long-
term consolidation settlement should be anticipated due to grade increase and a waiting period 
will be required before driving abutment piles.  The time required for settlement to take place 
will be determined based on final embankment geometry and amount of fill placed, soil types 
and consolidation properties, layer thickness, and single versus double drainage conditions. 
Waiting periods in general can be reduced by temporary surcharge and/or wick drains.   

Our previous settlement analyses indicate that a 10-foot-high abutment fill load over the 
alluvium may result in roughly 10 to 20 inches of settlement (Group Delta, 2013).  Based on 
settlement monitoring of surcharge fill loads placed at the Playa Vista Development, it appears 
that such settlement should typically be substantially completed within about 3 months to 6 
months of the completion of the fill placement (Group Delta, 1999).  Consequently, a waiting 
period of 90 days to 180 days may be needed for the installation of the piles at the abutment 
locations, if additional fill loads are proposed.  The waiting period should begin after the new 
abutments are constructed to full height.  Construction of the piles, approach slabs and pavement 
should also be delayed until the waiting period is completed.   In accordance with Section 49-
2.01C (4) of the standard specifications for driven piles, CISS piles should be driven through 
predrilled holes where the depth of the new embankment is in excess of 5 feet. Note that if the 
abutment piles are installed prior to fill placement, a drag load would be imparted on the 
piles which would result in a reduced axial pile capacity.  

Settlement monuments should be installed in all new fill areas.  The monuments should be 
surveyed regularly until the settlement is deemed substantially complete.  Settlement monitoring 
should be performed in general accordance with CT112.  Installation of the abutment piles and 
settlement sensitive surface improvements should be delayed until the settlement is deemed 
substantially complete based on the survey data. The Geotechnical Engineer should review the 
settlement data to determine when sufficient settlement is completed for the installation of the 
piles. 
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10.0 ADDITIONAL FIELDWORK AND LABORATORY TESTING 

Additional field exploration and laboratory testing will be needed in order to provide 
geotechnical information adequate for final design development.  As a minimum, one rotary 
wash boring and one CPT sounding are proposed at each of the bridge abutment locations, as 
shown in the Exploration Plan, Figure 3B.  Note that additional explorations may be needed at a 
future date for the support located within Ballona Creek (once the construction trestle is in place 
and these support locations may be easily accessed with drilling equipment).  We recommend 
that all borings be drilled using the rotary wash method due to the presence of shallow 
groundwater.  In the CPT soundings, shear wave velocities should be measured at 5-foot depth 
intervals to aid in site-specific seismic hazard analysis. All the borings and CPTs soundings should 
be extended to a minimum depth of 100 feet below the ground surface or refusal.   
 
Laboratory tests should be conducted on samples collected from the proposed rotary wash 
borings to supplement the previous testing shown in Appendix B. All tests should be performed 
in accordance with applicable Caltrans and ASTM standards.  The exact scope of testing will 
depend on the subsurface conditions encountered and will be determined after the completion 
of the fieldwork.  However, as a minimum, additional soil classification, corrosion, and 
consolidation tests should be conducted on the soils collected within the upper 50 feet of the 
ground surface to aid in the supplemental geotechnical analyses.  Additional shear and 
unconfined compression tests should also be conducted to aid in pile capacity analyses. 

11.0 LIMITATIONS  

This report was prepared in accordance with generally accepted Geotechnical Engineering 
principles and practice. The professional engineering work and judgments presented in this 
report meet the standard of care of our profession at this time. No other warranty, expressed or 
implied, is made. This report has been prepared for Psomas and their design consultants. It may 
not contain sufficient information for other parties or other purposes and should not be used for 
other projects or other purposes without review and approval by Group Delta. 
 
The recommendations for this project, to a high degree, are dependent upon proper quality 
control of site grading, fill and backfill placement, and pile foundation installation. The 
recommendations are made contingent on the opportunity for Group Delta to observe the 
earthwork operations. This firm should be notified of any pertinent changes in the project, or if 
conditions are encountered in the field, which differ from those described herein. If parties other 
than Group Delta are engaged to provide such services, they must be notified that they will be 
required to assume complete responsibility for the geotechnical phase of the project and must 
either concur with the recommendations in this report or provide alternate recommendations. 
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REFERENCE:  CALTRANS (2019).  ARS Online, Version V3.0.2, http://dap3.dot.ca.gov/ARS_Online/, October 11, 2022.
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APPENDIX A 

EXISTING FIELD DATA 

No site-specific subsurface explorations have yet been conducted. The approximate locations of 
eight explorations we have proposed at the site are shown on the Exploration Plan, Figure 3B.  To 
aid in the preparation of this preliminary report, we reviewed three previous investigations 
conducted in relatively close proximity to the Lincoln Boulevard Multi-Modal Improvement Project 
between 1998 and 2013.  The approximate locations of these existing explorations located within 
about 1,500 feet of the subject site are shown on the Existing Explorations, Figure 3A. 

The field and laboratory data from our most recent geotechnical investigation for the Ballona 
Wetlands Restoration Project was still available, and is reproduced in the following Figures A-1 
through A-10 (GDC, 2013).  Photocopies of the previous subsurface explorations we conducted for 
the Playa Vista development located southeast of the Lincoln Boulevard bridge are attached as the 
second Appendix A (GDC, 1999).  Photocopies of the previous explorations conducted by others for 
the Playa Vista development are attached as the third Appendix A (Pacific Soils Engineering, 1998).  

The previous field exploration program for the Ballona Wetlands Restoration Project included the 
advancement of three rotary wash borings, one hollow stem boring, and six cone penetrometer 
test (CPT) soundings.  These 10 explorations were completed between September 14th and October 
16th, 2012.  Disturbed samples were collected from the borings using a 2-inch diameter Standard 
Penetration Test (SPT) sampler.  Less disturbed samples were also collected using a 3-inch outside 
diameter ring lined sampler (a modified California sampler).  These samples were sealed in plastic 
bags, labeled, and returned to the laboratory for testing.  For each sample, the number of blows 
needed to drive the sampler 12 inches was recorded on the logs. The drive samples were collected 
from the borings using an automatic hammer with an Energy Transfer Ratio (ETR) of about 84 
percent.  The field blow counts (N) were normalized to approximate a standard 60 percent ETR as 
shown on the logs (N60). Undisturbed Shelby-Tube samples, as well as bulk soil samples were also 
collected at selected intervals. Logs describing the subsurface conditions encountered in the four 
previous borings are shown in Figures A-1 to A-4, immediately after the Boring Record Legends. 

The cone penetrometer (CPT) soundings were advanced by either Gregg In-Situ or Kehoe Testing 
and Engineering in general accordance with ASTM D5778.  Integrated electronic circuitry was used 
to measure the tip resistance (Qc) and skin friction (Fs) while the CPT was advanced into the soil 
with hydraulic down pressure.  A piezometer located behind the cone tip also measured transient 
pore pressure (u).  The nearby CPT data from our 2013 Ballona Wetland study is presented in 
Figures A-5 through A-10.  Note that the first figure for each CPT sounding presents the raw data 
(Figures A-5a through A-10a). The estimated undrained strength (Su) and Soil Behavior Type Index 
(Ic) is shown in detail in Figures A-5b through A-10b.  The Soil Behavior Type (SBT) profiles from the 
program CPeT-IT v2.0.1.55 are presented along with the raw data in color coded logs at the end of 
each CPT sounding. Note that the soil interpretations are a function of the normalized cone 
resistance and friction ratio (Robertson, 2010). 



APPENDIX A 

EXISTING FIELD DATA (Continued) 

The previous exploratory boring and CPT locations were determined by visually estimating, pacing 
and taping distances from landmarks shown on the available plans.  The supplemental borings 
proposed for the Foundation Report should be surveyed by Psomas. The exploration locations 
shown in Figures 3A and 3B should not be considered more accurate than is implied by the method 
of measurement used and the scale of the map.  The lines designating the interface between 
differing soil materials on the logs may be abrupt or gradational. Further, soil conditions at 
locations between the explorations may be substantially different from those at the specific 
locations explored.  It should be noted that the passage of time may also result in changes in the 
soil conditions reported in the logs. 



Project No. LA1590

Lincoln Boulevard Bridge Replacement

Psomas

BORING RECORD LEGEND #1

HOLE IDENTIFICATION
Holes are identified using the following 
convention:

H – YY – NNN

Where:

H: Hole Type Code

YY: 2-digit year

NNN: 3-digit number (001-999)

SOIL IDENTIFICATION AND 
DESCRIPTION SEQUENCE

Describe the soil using descriptive terms in 
the order shown
Minimum Required Sequence:

USCS Group Name (Group Symbol); Consistency or 
Density; Color; Moisture; Percent or Proportion of Soil; 
Particle Size; Plasticity (optional).

= optional for non-Caltrans projects
Where applicable:

Cementation; % cobbles & boulders; 
Description of cobbles & boulders; 
Consistency field test result

Description Sequence Examples:

SANDY lean CLAY (CL); very stiff; 
yellowish brown; moist; mostly fines; 
some SAND, from fine to medium; few 
gravels; medium plasticity; PP=2.75.

Well-graded SAND with SILT and 
GRAVEL and COBBLES (SW-SM); 
dense; brown; moist; mostly SAND, 
from fine to coarse; some fine GRAVEL; 
few fines; weak cementation; 10% 
GRANITE COBBLES; 3 to 6 inches; 
hard; subrounded.

Clayey SAND (SC); medium dense, 
light brown; wet; mostly fine sand,; little 
fines; low plasticity.

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010).



Project No. LA1590

REFERENCE: Caltrans Soil and Rock Logging,  Classification,

and Presentation Manual (2010).

(2.4” ID, 3” OD)

(after drilling, date)

Lincoln Boulevard Bridge Replacement

 Psomas

BORING RECORD LEGEND #2



Project No. LA1590

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010), with 
the exception of consistency of cohesive soils vs. 
N60.

Lincoln Boulevard Bridge Replacement

 Psomas

BORING RECORD LEGEND #3
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Artificial Fill (af):   Silty Sand (SM), brown, dry, fine to
coarse grained sand, fine to coarse gravel, few
organics, trace shell fragments, denser than other
locations in Area A.

-Loose, no organics, few shell fragments.

Alluvium (Qa):  Sandy Silt (ML), olive brown, wet,
medium stiff, highly micaceous, some oxidation.

(0% Gravel; 16% Sand; 84% Fines)

Lean Clay (CL), olive brown, wet, soft, medium
plasticity, highly micaceous, some oxidation.

Vane Shear = 0.3 ksf
(0% Gravel; 12% Sand; 88% Fines)
(LL~47; PL~27; PI~20)

Fat Clay (CH), gray, wet, soft, few fine grained sand,
high plasticity, trace shell fragments, H2S odor.
(LL~56; PL~28; PI~28)
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Fat Clay (CH), gray, wet, soft, few fine
grained sand, high plasticity, trace shell fragments, H2S
odor.

Lean Clay (CL), gray, wet, medium stiff, trace coarse
grained sand, medium plasticity.

NOTE: Increase in stiffness at bottom.
(LL~34; PL~18; PI~16)

Vane Shear = 1.2 ksf

Silty Sand (SM), gray, wet, loose, fine grained sand,
trace fine gravel.

Fat Clay (CH), gray, moist, stiff, medium to high
plasticity, interbedded with Silt (ML), gray, wet, stiff,
trace fine grained sand, medium plasticity.

Peat (PT), brown, moist, firm, 4" layer of Fat Clay (CH),
tree stump or branch >3".

Poorly Graded Sand with Silt (SP-SM), gray, wet, dense,
fine to medium sand, trace organics (wood fibers).
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

SHEET NO.

30

35

40

45

GROUND ELEV (ft)

BL
O

W
/F

T 
"N

"

9245 Activity Road, Suite 103

D
R

Y 
D

EN
SI

TY
(p

cf
)

DRILLING METHOD

D
EP

TH
 (f

ee
t)

13.8  / na

N. Briffa

PE
N

ET
R

AT
IO

N
 R

ES
IS

TA
N

C
E

(B
LO

W
S 

/ 6
 IN

)

O
TH

ER
TE

ST
S

NOTES
Hammer: 140 lbs., Drop: 30 in.

TOTAL DEPTH (ft)

BORING

SA
M

PL
E 

TY
PE

56.5

N

G
R

AP
H

IC
LO

G

LOGGED BY
2  of  3

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

EL
EV

AT
IO

N
(fe

et
)

BORING RECORD

3.875
DRILLING EQUIPMENT

9/26/2012

CME 85
SAMPLING METHOD

DEPTH/ELEV. GROUND WATER (ft)
Cascade Drilling Rotary Wash

D
EP

TH
 (f

ee
t)

FINISH

SA
M

PL
E 

N
O

.

-15

-20

-25

-30

-35

A-RW013
START

M
O

IS
TU

R
E

(%
)

P. Kashighandi

Lincoln Bridge Multi-Modal Improvement Project

San Diego, CA 92126

CHECKED BY

GROUP DELTA CONSULTANTS, INC.

G
D

C
_L

O
G

_B
O

R
IN

G
_M

M
X_

SO
IL

_S
D

  L
-9

62
_P

AR
T 

1.
G

PJ
  G

D
C

LO
G

.G
D

T 
 2

/1
3/

18



2162

49

58

69

10422
27
35

15
24
25

Alluvium (Qa):  Poorly Graded Sand with Silt (SP-SM),
gray, wet, dense, fine to medium grained sand, trace
organics (wood fibers).

Poorly graded Sand with Gravel (SP), gray, wet, dense,
fine to medium grained sand, few coarse grained sand,
fine to coarse gravel, trace clay.

Boring terminated at 56.5 ft.
Groundwater not measured.
Boring backfilled with bentonite grout.

This boring was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010).
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Artificial Fill (af):  Silty Sand (SM), brown, dry, fine to
coarse grained sand, few fine to coarse gravels, trace
cobble, little sea shells, little rootlets/branches.

-Dark gray to brown,  moist, loose, fine to medium
grained sand, low to medium plasticity, trace shell
fragments, little oxidation.

Alluvium (Qa):  Fat Clay (CH), dark gray to brown,
moist, stiff, fine grained sand, high plasticity, little
medium grained sand.
(LL~57; PL~22; PI~35)
Vane Shear = 1.1 ksf

Clayey Sand (SC), gray with mottled brown, moist,
loose, fine grained sand, some oxidation, micaceous.

(0% Gravel; 57% Sand; 43% Fines)

-Wet, low plasticity, large shell fragments.

Lean Clay (CL), gray, moist, medium stiff, trace fine
grained sand, medium plasticity, H2S odor.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Lean Clay (CL), gray, moist, medium
stiff, trace fine grained sand, medium plasticity, H2S
odor.

-Moist, fine to medium grained sand.

Poorly graded Sand with Silt (SP-SM), gray, wet,
medium dense, fine to coarse grained sand.

Silt (ML), gray, wet, soft, trace fine grained sand, none
to low plasticity, ~3" layer of Sand with Silt (SM).

(0% Gravel; 37% Sand; 63% Fines)

Sandy Silt (ML), gray, wet, firm, fine grained sand, trace
coarse grained sand, low plasticity.

Fat Clay (CH), gray, moist, medium stiff, high plasticity,
some organics.
(LL~57; PL~28; PI~29)

Silty Sand (SM), gray, moist to wet, medium dense, fine
grained sand, trace organics.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Silty Sand (SM), gray, moist to wet,
medium dense, fine grained sand, trace organics.
(0% Gravel; 56% Sand; 44% Fines)

Poorly Graded Sand (SP), gray, wet, very dense, fine to
coarse grained sand, few fine subangular gravel.

-Few fine to coarse gravel.

Boring terminated at 61.5 ft.
Groundwater not measured.
Boring backfilled with bentonite grout.

This boring was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010).
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Artificial Fill (af):  Silty Sand with Gravel (SM), brown,
dry, fine to coarse grained sand, fine to coarse gravel.

Silt (ML), brown, moist, medium stiff, low plasticity, trace
roots.

-Olive brown, low to medium plasticity, trace dark brown
clay seams.

Vane Shear = 0.7 ksf

-None to low plasticity, increase in roots, highly
micaceous, no clay seams. Vane Shear = 0.5 ksf

Elastic Silt (MH), dark brown with orange spots of Silt,
high plasticity, trace hair or fiber, trace shell fragments.
(0% Gravel; 45% Sand; 55% Fines)
(LL~84; PL~41; PI~43)

Alluvium (Qa) Lean Clay (CL), gray, wet, soft, low to
medium plasticity, some laminations and pinholes of
oxidation, micaceous.
(LL~27; PL~20; PI~7)

Fat Clay (CH), gray, wet, medium stiff, trace fine grained
sand, high plasticity, micaceous, H2S odor.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Fat Clay (CH), gray, wet, medium stiff,
trace fine grained sand, high plasticity, micaceous, H2S
odor.  (LL~67; PL~33; PI~234)
Vane Shear = 1.0 ksf

Lean Clay (CL), gray, wet, medium stiff, few fine grained
sand, low to medium plasticity, trace shell fragments,
slight H2S odor.

-Moist, stiff, trace fine grained sand, medium plasticity,
trace rootlets.  (LL~40; PL~23; PI~17)
Vane Shear = 1.1 ksf

Silty Sand (SM), gray, wet, medium dense, fine to
coarse grained sand.

-Fine grained sand, trace seams of Elastic Silt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Silty Sand (SM), gray, wet, medium
dense, fine to coarse grained sand.

Dense, fine to medium grained sand, trace fine gravel.

Poorly Graded Sand with Silt (SP-SM), gray, wet,
medium dense, fine to medium grained sand, few
coarse grained sand.

Lean Clay (CL), gray, moist, stiff, few fine grained sand,
medium plasticity, trace organics.

Vane Shear = 1.0 ksf
(LL~39; PL~23; PI~16)

No recovery.

Poorly Graded Sand (SP), gray, wet, dense, fine to
medium grained sand, trace fines.

Boring terminated at 69 ft.
Groundwater not measured.
Boring backfilled with bentonite grout.

This boring was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010).
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Artificial Fill (af):  Lean Clay (CL), brown, dry, low to
medium plasticity, trace organics, trace sea shells, few
fine roots, trace white residue.
-Moist

-Firm, no snail shells.

-Soft, light brown and gray, moist, medium plasticity.

Alluvium (Qa):  Interbedded layers of Lean Clay (CL)
and  Silt (ML), gray, wet, soft, fine grained sand, few
oxidation, trace fine rootlets, micaceous.

Silt (ML), gray, wet, very soft, low plasticity, trace
oxidation, some small to large shell fragments, H2S
odor.

Elastic Silt (MH), gray, wet, very soft, few fine grained
sand, medium plasticity, few shell fragments, few tan
color blebs of organics or CH, strong H2S odor.
(LL~87; PL~43; PI~44)

-Trace fine rootlets.

-Increase in shell fragments.

Sandy Lean Clay (CL), gray, wet, stiff, some fine grained
sand, trace sea shells, H2S odor.

Strong H2S odor occurred at ~20' (H2S >150 ppm).

Boring terminated at 21.5 ft.
Groundwater not encountered.
Boring backfilled with tamped cuttings.

This boring was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010).
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Document No. 18-0018
CONE PENETOMETER DATA (A-CPT-012) Project No. LA1345

FIGURE A-5a
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Document No. 18-0018
INTERPRETED SOIL DATA (A-CPT-012) Project No. LA1345

FIGURE A-5b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 48.06 ft, Date: 9/24/2012
Surface Elevation: 13.80 ftLos Angeles, California

CPT: A-CPT-012

Location:
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Document No. 18-0018
CONE PENETOMETER DATA (A-CPT-014) Project No. LA1345

FIGURE A-6a
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Document No. 18-0018
INTERPRETED SOIL DATA (A-CPT-014) Project No. LA1345

FIGURE A-6b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 52.00 ft, Date: 9/24/2012
Surface Elevation: 16.00 ftLos Angeles, California

CPT: A-CPT-014

Location:
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CONE PENETOMETER DATA (A-CPT-025) Project No. LA1345

FIGURE A-7a
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FIGURE A-7b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 65.13 ft, Date: 9/26/2012
Surface Elevation: 20.00 ftLos Angeles, California

CPT: A-CPT-025

Location:
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FIGURE A-8a
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INTERPRETED SOIL DATA (B-CPT-050) Project No. LA1345

FIGURE A-8b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 64.12 ft, Date: 9/14/2012
Surface Elevation: 20.20 ftLos Angeles, California

CPT: B-CPT-050

Location:
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CONE PENETOMETER DATA (C-CPT-060) Project No. LA1345

FIGURE A-9a
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INTERPRETED SOIL DATA (C-CPT-060) Project No. LA1345

FIGURE A-9b

0 50 100 150 200 250 300

Tip Resistance (Qc) [TSF]

0

5

10

15

20

25

30

35

40

45

50

0 1000 2000 3000 4000

Strength (Su) [PSF]

0

5

10

15

20

25

30

35

40

45

50

0 1 2 3 4

Soil Behaviour Type (Ic)



Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 49.04 ft, Date: 10/10/2012
Surface Elevation: 14.60 ftLos Angeles, California

CPT: C-CPT-060

Location:
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CONE PENETOMETER DATA (A-CPT-065) Project No. LA1345

FIGURE A-10a
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INTERPRETED SOIL DATA (A-CPT-065) Project No. LA1345

FIGURE A-10b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 63.32 ft, Date: 9/26/2012
Surface Elevation: 20.50 ftLos Angeles, California

CPT: A-CPT-065

Location:
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APPENDIXC
ODC AELD INVESTIGATION

C.I Introduction

The subsurface conditions at the project site were investigated by Group Delta
Consultants during the period of October 29, 1998 to December 11, 1998 by
performing the following activities:

o 11 soil borings to depths ranging from 26 ft to 66.3 ft below ground surface
(bgs), as shown in Figure 3 of this report including the construction of a four
temporary observation wells; and

o A total of eight CPTs to depths ranging from 38 ft to 69 ft bgs, also as shown in
Figure 3.

C.2 Soil Drilling, Excavation, and Sampling

The borings were advanced utilizing both rotary wash and hollow-stem auger drill rig
systems. The rotary wash borings had a hole diameter ranging from 4.5 inches to 6
inches; the hollow stem auger borings had a hole diameter of 10 inches. The
borings were performed by both C&L Drilling (rotary) and THF Drilling (rotary and
hollow-stem). This exploration program was supervised by the GDC Field Engineer,
who visually inspected the soil samples, maintained detailed logs of the borings,
interpreted stratigraphy, classified the soils, and obtained drive samples as well as
Standard Penetration Test (SPD samples and bulk samples at maximum vertical
spacing of approximately 5-foot intervals. The soils were classified in the field and
further examined in the laboratory in accordance with the Unified Soil Classification
System (Figure C-l). Field classifications were modified, where necessary, on the
basis of laboratory test results.

Relatively undisturbed soil samples were obtained using a 3.25-inch outside
diameter sampler lined with brass rings, each I-inch high and 2.42-inch inside
diameter. The ring and tube samplers were driven with a 140-pound hammer
dropping 30 inches. In addition, Standard Penetration Tests (SPD were performed
in accordance with ASTM D1586 using a 2-inch outside diameter and 1.375-inch
inside diameter split-spoon barrel sampler. The SPT sampler was driven with a
140-pound safety hammer dropping 30-inches.

The Standard Penetration Test consists of counting the number of hammer blows it
takes to drive the sampler approximately 1 foot into the ground. SPT blowcounts
are often used as an index of the relative density and resistance of the sampled
materials. The blowcounts obtained by driving the ring sampler can be converted to
an approximate equivalent SPT blowcount using a multiplication factor of 0.65.
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Detailed logs of the soil borings including blowcount data and in-situ moisture
content and soil density are presented in Figures C-2 through C-20. Laboratory
tests performed on the samples, such as moisture content and dry density, are
shown in the "Other Tests" columns of the log. Descriptions and further result
summaries of laboratory tests performed are provided in Appendix D.

In addition, four temporary observation wells were placed in Boring B-304H,
B-305H, B-313H, and B-315H to evaluate groundwater conditions. Groundwater
level measurements in these wells and other existing wells were recorded and are
provided in Table C-2

C.3 Cone Penetration Test (CPT)

A total of eight CPT soundings were conducted for the Site to depths ranging from
38 ft to 69 ft bgs. This was performed in general accordance with ASTM D3441-86,
using an electric cone penetrometer. The CPT soundings were performed by Gregg
In-Situ, Inc. at the locations shown in Figure 3 and are presented as Figures C-21 to
C-43.

CPTs are advanced from the ground surface with a truck-mounted hydraulic ram
which pushes a steel rod with a conical tip and cylindrical friction-sleeve into the
ground. The conical tip has a 60-degree apex angle and a projected cross-sectional
area of 1.55 square inches. The cylindrical friction sleeve has a surface area of
23.25 square inches. Both the tip and the sleeve have outside diameters of
1.4 inches.

As the rod is advanced, electronic instruments measure and record both the tip
resistance and the frictional resistance on the sleeve. The tip and frictional
resistance are then analyzed, using available correlations, to estimate soil
classification, density, strength, and compressibility of the subsurface materials.
Unlike soil borings, in which drive samples are typically taken at discrete intervals,
the CPT provides a continuous record of soil properties with depth. Hence, the CPT
can evaluate the subsurface soil profile with much higher resolution than a soil
boring, more precisely identifying the actual thickness of soft/compressible layers (to
the nearest foot), and often detecting thin layers that may not be observed with
conventional drilling and sampling techniques.

C.4 List of Attached Tables and Figures

The following tables and figures are attached and complete this appendix:

Table C-1
Table C-2
Figure C-1
Figures C-2 through C-20
Figures C-21 through C-43

Field Exploration Summary
Summary of Water Level Measurements
Key for Soil Classification
Boring Logs
CPT Logs
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TABLE C-I
SUMMARY OF SOIL BORINGS

Group Delta Project No. L-196
Page C-2

Expl. Date Ground Ground Final Groundwater Total Remarks
No. Drilled Surface water Elevation at Time Depth

Elevation Depth of Exploration (feet, (ft)
(feet, MSL) (feet) MSL)

B-302R 12-11-98 17.5 20.0 -2.5 66.5 --
B-304H 10-29-98 14.6 12.2 +2.4 31.0 Installed 4" well
B-305H 10-29-98 15.3 12.0 +3.3 31.0 Installed 4" well
B-306R 11-04-98 16.8 -- -- 51.5 --
B-307R 11-06-98 11.4 -- -- 61.0 --

B-309R 11-04-98 12.8 -- -- 61.0 --
B-3I3H 10-29-98 12.6 8.4 +4.2 26.0 Installed 4" well
B-315H 10-30-98 13.3 8.0 +5.3 26.0 Installed 4" well
B-316R 11-03-98 14.1 -- -- 57.5 --

B-317R 11-05-98 9.5 -- -- 61.0 --
B-319R 11-05-98 11.7 -- -- 61.0 --

TABLEC-2
SUMMARY OF WATER LEVEL MEASUREMENTS

Well Date Time Well Casing Ground Groundwater
1.0. Recorded Recorded Diameter Elevation water Elevation (ft,

Size (in) (ft, MSL) Depth MSL)
(ft)

Well by SE gate 11-11-98 0835 2 13.5 5.1 8.4
Well 315H 11-11-98 0902 4 15.4 9.6 5.8
Well central area 11-11-98 0906 2 14.8 10.5 4.3
Well B-305H 11-11-98 0912 4 17.4 14.6 2.8
Well B-304H 11-11-98 0921 4 16.7 14.1 2.6
Well B-3I3H 11-11-98 0930 4 14.6 10.1 4.5
Well by SE Qate 12-04-98 1551 2 13.5 5.2 8.3
Well 315H 12-04-98 1556 4 15.4 9.5 5.9
Well central area 12-04-98 1612 2 14.8 10.4 4.4
Well B-305H 12-04-98 1600 4 17.4 14.6 2.8
Well B-304H 12-04-98 1606 4 16.7 14.1 2.6
Well B-313H 12-04-98 0615 4 14.6 10.2 4.4
Well bv SE Qate 12-23-98 1350 2 13.5 6.1 7.4
Well 315H 12-23-98 1240 4 15.4 10.0 5.4
Well central area 12-23-98 1330 2 14.8 10.8 4.0
Well B-305H 12-23-98 1315 4 17.4 14.9 2.5
Well B-304H 12-23-98 1300 4 16.7 14.4 2.3
Well B-313H 12-23-98 1250 4 14.6 10.5 4.1



UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM 0·2487)

PRIMARY DIVISIONS GROUP . SECONDARY DIVISIONSSYMBOL

::; CLEAN GW WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, UlTLE OR
Z ~ ~~!!l~ GRAVELS NO FINES.

~
::: -OZj:'" (LESS THAN

GP POORLY GRADED GRAVELS OR GRAVEL-SAND ML,ttURES, UITLE OR
u-t= w w 1= UO :> S~ FINES~ NO FINES.0 0", N :> ", u.6"'!:!

'" 1:-."'- ;::! '" 0 W VJ GRAVEL GM SILTY GRAVELS, GRAVEL·SAND-SILT MIXTURE. NON PLASTIC FINES.
t:> ..." '" C) o~<O,.
W < '" ", :;: ...", j "- WITH
?: ::t:<:> <u. FINES GC <;LAYEY GRAVELS, GRAVEL·SAND-CLAY MI>..'TURES. PLASTIC FINES.

;::! Z'" !!! '"<'" VJ
'" z CLEAN WELL GRADED SANDS, GRAVELLY SANDS,UnU OR NO FlN.ES." i=;~ z"cn< SM'DS SW

", <-", LESSTIiAN
'" ~~- en ~ oZt-LLl SI' POORLY GRADED SANDS OR GRAVELLY SAN,?S, LJITLE OR NO FINES.'" o uo,,> SOX FINES)
< 0'" z .... u.6~=0 ::e~ < ~ a ....JVJ SANDS SM SILTY SANDS, SAND-SILT MIXTURES. NON·PLASTlC FINES.u < cn OIL.<...J .... Willi:;: -..JP::::<~

,.c.~u.~ FINES SC CLAYEY SANDS, SAND-CLAY MIXTURES. PLASTIC FINES.

~ t:> lolL INORGANIC SILTS AND VERY FINE SANDS. ROCK FLOUR, SILTY OR

z'" t:>'" 0 CLAYEY FINE SANDS OR CLAYEY SILTS WITH SUGHT PLASTICITY.

~
... j:: <> --"-I'" INORGANIC CLAYS OF LOW TO MEDIUM PLASllCITY. GRAVELLY0 ~j =>.!:: VJ z CL

0 ... '" ",
0:>",< CLAYS. SANDY CLAYS. SILTY CLAYs. LEAN CLAYS.

..J~ N .... u ~::i...Ji:
'" <...1 Ui Vi OL ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOll' PLASTICITY.
t:>

::t:<~
~ INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE SAND\' OR

~
~~ &aJ

~'" Cl~:J~
MIl SILTY SOILS. ELASTIC SILTS. .i= on in

-0 <> S!::!<~ .. INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYs." w...:l o VJ< CH --
W "'< .... ~d

O':::E(.:J
z 00: 11: ::;-"'r: ORGANIC CLAYS OF )IEDIUM TO HIGH PLASTICITY, ORGANIC SILTS.
j;:

:;:~
Vi ...." OH

HIGHLY ORGANIC SOILS PT PEAT AND-omER HIGHLY ORGANIC SOILS.:;:

CLASSIFICATION CRITERIA BASED ON FIELD TESTS

pEN£11tATION RESISTANCE (PR) CLAYS AND SILTS • NUMBER OF BLOWS OF 140
POUND HAMMER FALLING 30

SANDS AND GRAVELS CONSISTANCY BLOWS/FOOT" STRENGllI·· INCHES TO DJUVEA2INCH 0.0.
( I 318 INCH LD.I SPLIT DARREL

RELATI\'E DENSITY BLOWS/FOOT" VERY SOFT 0·2 0·11. SAMPLER (ASTM'1586STANDARD

\'ERY LOOSE 0-4 SOFT 2.4 II.-~
PENEfllATION nsn

LOOSE 4 ·10 FIRM 4-8 ~'I
•• UNCONFINED COMPRESSIVE

STRENGllIIN TONS/SQ. FT.

MEDIUM DENSE 10 - 30 STIFF 8·15 1-2 READ FROM POCKET
PENETROMETER

DENSE 30·50 VERY STIFF 15·30 2-4

VERY DENSE OVER 50 HARD OVER 30 0\'ER4

CLASSIFICATION CRITERIA BASED ON LAB TESTS

60
1. V

o (D )2
GIl' ANDSII'-C c-!!!..GREATERnJAN4 FORGW AND 6 FOR SW; C c' 3~

~ /
U D

IO
. c _ 0 10 X 0 60

~ 40
1.<0- BETWEEN I AND 3

CL .'";,- GP AND SP - CLEAN GRAVEL OR SM'D NOT MEEllNG REQUlREMe-'T FOR GIl'

B •.i-/ ANDSW

/ G1i,ANDSM - ATTERBERG LIMIT BELOWMAMUNEORP.L LESS' mAN 4

E20
/

GC ANDSC - An:ERBERG LIMIT ABO\'E MAM LlJ','E PJ. GREATER mAN 1

:i OH+ loll!
FII\'ES ,VII FINE 11oI~.gMFPMJ\;~BwlBOULDER:I... SILT ORCLA SAND~. . Nlf' ~

0 SIEVE SIZES 200 40 10 4 314M 3M 10-
0 20 40 . 60 80

100 CLASSIFICATION OF £ARm MATERIALS IS BASED ON FIELD INSJ'ECI10N ANDUQUlDLlNIT SHOULD NOTBECONSTR~EDTO L\lPLY LABORATORY ANALYSIS UNLESS SO STATED.

-

KEY FOR SOIL EXPLORATION LOGS FIgure C-1'



IPROJECT IPROJECT NUMBER HOLE NUMBER

LOG OF TEST BORING PLAYA VISTA - Site DE & Ballona Creek L-196 LEGEND
SITE 1BEGUN ICOMPLETED SHEETNO.

Playa del Rey. California 1 of 1
DRILLER DRILL METHOD ILOGGED BY !CHECKEDBY

DRILL EQUIPMENT TBORING DIA. ITOTAL DEPTH IGROUND ELEV. r ~PTHIaEv. GROUND WATER
45.0 ft.

SAMPLING METHOD NOTES

LOCATIONS: PLEASE REFER TO FIGURE 2, SITE MAP

Zwi="
~

w
OUO w Z U

a.
w ~zo II: iii 11:", 0 i=z- !:C> ~....

~~!!: :::>- ;::a.. Z'5" w.... w:;;Q t;~ J:'" ~ a." 0. 0 DESCRIPTION AND CLASSIFICATION
.... "'''' we. wJ! ....

« w-~
0_ .... w ~ .... a.

'" z"'o i5 >- 0 .... w 0-
C> :;;wW .... :;; ....

II: w «
o.~e. 0 '"

-5
FILL - Soil material not native to the location.

NATIVE - Soil material naturally deposited at the location.

(.-10

BULK 1, R-2, 8·3 - Refers to the type and sequence in which the
sample was taken.

1-15

GRAB, Me. SPT - Refers to the method in which the sample was
obtained.

1-20

Bulk 1
~ GRAB • Refers to collecting sample by method of placing loose soil

GRAB matertal into a plastic bag.

1-25

R-2 ~ MC (CALIFORNIA MODIFIED) - Refers to collecling the sample by
MC method of a 2.4" inside diameter by 12" long cy1indrical sampler driven

into the soil by a downward force, usually provided by a free falling
hammer.

S-3 1-30
~ SPT (STANDARD PENETRATING TEST) - Refers to colleding the

SPT sample by method of a 1.4" inside diameter by 18" long cylindrical

~
sampler driven into the soil by a downward force, usually provided by a

~
free falling hammer.

e-o
1-35C> THE FOLLOWING SUBSURFACE SUMMARIES APPLY ONLY ATci

0 THE LOCATION OF THESE BORINGS AND AT THE TIME OF~

;: DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
<.> LOCATIONS AND MAY CHANGE AT THESE LOCATIONS WITH THE0
C> PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
;;: OF THE ACTUAL CONDITIONS ENCOUNTERED.
C> 1-40ori
~

"C>

~
0

.:; 1-45
<.>
0
C>

GROUP DELTA CONSULTANTS, INC. FIGURE C-2



LOG OF TEST BORING
PROJECT ) PROJECT NUMBER HOLE NUMBER

Plava Vista - Site DE & Ballona Creek L-196 B-302R
S'TE IBEGUN ICOMPLETED SHeeT NO.

Plava del Rev, California 12/11/98 12/11/98 1 of 2
DRILLER DRILL METHOD IlOGGED BY !CHECKED BY

C&l ROTARY WASH SHK MDR
DRILL EQUIPMENT BORING CIA. 1TOTAL DEPTH IGROUND ELEV. I DEPTHIELEv. GROUND WATER

MAYHEW ROTARY 6" 66.5 ft. 17.50 ... 20.0/-2.5
SAMPLING METHOD NOTES

R: 400-lb downhole hammer S:140-lb 3D-inch Free FallinQ Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zwi=' >- w
000 W f- Z

0
0-

W 1=20 0:: en 0:: en 0 i=z- ~-' <2«"- ::::J_ z.., Wf-

~
It')0-. f-- ti)c w'-' J:en O-V 0-0 W DESCRIPTION AND CLASSIFICATION:;;9 f- enen 080 f-W ~~ <2-' -'« w-;': 0 Of- W 0-

en z~o >- -' t') :;;
wo::-' :;; 0:: W «
0- @. 0 en

Fill
- (SM) Olive gray fine SAND
-

-

S-l -13 -5 I.x Very loose, with SILT
SPT 4 27.4 -

~
-

-

-

R-2 -8 -10
~ No change

MC 5 31.8 86.2
- ~

-

-

S-3 -3 c-15 NATIVE
SPT 2 48.5 Al - (CH) Darl< 9ray, very soft, Silty CLAY

-

-

-

R-4 --3 L20
Micaceous

MC 5 32.3 91.0 DS
-

-
-

~-
(ML) Dark-gray, very-loose, medium to fine, Sandy SILT, with CLAY,

S-5 --8 e-25 rx some sea shells
SPT 1 56.4 WA -

"-' (ML) Light gray, very soft, Clayey SILT, carbonaceous
-

~
-

-

~ R-6 --13 1-30 (el) Dark gray Silty CLAY, some plant particles0 DS<.0 MC 5 27.1 98.1
<.0

-

I0
~ -
~

u
0
<.0

I
-

" --18 c-35 tx -<.0 S-7 (ML) Dark gray, stiff, coarse to fine,-Sandy SILT, some GRAVEL> SPT 15 18.8 WA~ - Stiff, no SAND and GRAVEL, some sea shells~ iL-
~ -

<.0
Z -

ii'
0 -m
<.0 R-8 --23 1--40 • Ec-

(el)
- - -- -

0 Blue fo olive gray, Silty CLAY
~ MC 8 41.7 82.6
u -

0
<.0

GROUP DELTA CONSULTANTS, INC, FIGURE C-3



LOG OF TEST BORING
PRuJt:cT !PROJECT NUMBER HOLE NUMBER

Playa Vista - Site DE & BaHona Creek I L-196 B-302R
SITE

Plava del Rev, California
DRILLER

C&l I
DRILL METHOD

ROTARY WASH

!BEGUN ICOMPLETED SHEET NO.

I 12/11/98 I 12/11198 2 of 2
ILOGGED BY (CHECKED BY

I SHK 1 MDR
DRILL EaUIPMENT

MAYHEW ROTARY

IBORING OIA. 1TOTAL DEPTH

I 6" I 66.5 ft [
GROUND ELEV. IDEPTHIELEv. GROUNDWATER

17.50 '" 20.01-2.5
NOTESSAMPLING METHOD

R: 400-lb downhole hammer S: 140~-I~b",3-To-~in",c~h~F'irecoe~F",a~lIiTng~H~am=;-mcoe~r r--=l",OcoC~A~T"IO~N~:~P",l~EA~S~E~R",E~F~ER~T",O~F~IG=U"R~E",2~, S~I~T~E~M=A~P ---l

zwi=' >- W
OuO W >- Z

U
0..

W i=ZQ '" u; "'en 0
~Z' "e> r:...J

~~!!o :::>- ZC W>- >=0...
t;;~ wu Ien « 0.." 0.. 0 W DESCRIPTION AND CLASSIFICATION::,;9 >-enen oS >-w > w.!2 ~...J

...J
« w-5 6 0>- w D- o..
en zen O >- ...J e> ::,;

wW...J ::,; '" w ;;;o..a::::~ 0

S-9
SPT 8

5-10
SPT Pushed

S-11
SPT 14

S-12
SPT 22

S-13
SPT 73

43.9

48.2

258

92

Al

Al

---28 f-45

r
(Ml) Greenish gray, soft, Clayey SllT--

Sample pushed
(Cl) dark greenish gray, soft, Silty CLAY

(Cl) Darl< gray, stiff, Silty CLAY, with trace of fine SAND

(SP) Darl< 9ray, compact; SAND, with GRAVEL

Very dense

Bottom of B-302R @ 66.5 feet
Ground water was observed at 20 feet below the top surface.
The boring was backfilled with grout.
The boring cuttings were placed into DOT drums.

to
""g
~

u
o

"

--53

1--58

1

[-70

I
[

Ir75

--63 f-80~
,....~

§
-

8L_.J.__L_-lI-_-l.__.J..._......I__.L_.....l_L --'

GROUP DELTA CONSULTANTS, INC. FIGURE C-4



BORINGIWELL LOG

THF
DRILL METHOD

HOLLOW STEM
SAMPLING METHOD

140-lb 3D-inch Free Fallin Hammer

E SHEET NO. HOLE NUMBER

Pia a Vista - Site DE & Ballona Creek L-196 1 of 1 B-304H
LOGGED BY CHECKED BY BEGUN COMPLETED

MDR 10/29/98 10129/98
TOP OF CASING ELEV. DEPTH/ELElI. GROUND WATER

16.69 ~ 12.2/2.3
GRAVEL PACK TYPE GROUT TYPE/QUANTITY

12 b s 2/12 Sand 2 b s Bentonite Chi 5
NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

Bottom of B-304H @ 31 feet
Ground water was observed at 12.22 feet below ground surface
on 12/23/98.
The boring cuttings and water were placed into DOT drums.

NO SAMPLE RECOVERED

(CH) Medium gray, Silty CLAY, fossil worm hoTes present.

25

30

20

--10

--15

--5
AL
CS

37.2 76.4

10

17

10

R-5
MC

R-4
MC

Zwi=" >- w
OUO w >- Z U 00 a.

w i=ZO a: iii a: 00 0 "_ --,S< >-
--'

~;::!!, ::J_ ;:: i:" >-a.. z'ij w>- >-- --'I
ti)c IOO :; a." a. 0 w DESCRIPTION AND CLASSIFICATION:;9 >-0000 we. w.l! wa. --'« w-s 5

0_ >-w w 0- ~--' s~ a.
00 z~o >- 0>-

--' " :;
wa:--' :; a: w " ;Jla. ~ 0

BULK1 FILL
GRAB (SM) Dark brown, coarse to fine, Silty SAND, damp

9.8 CO

R-1 -10 5 (SC) Dark gray Clayey SAND, With SILT
MC 20 16.7 98.0 AL

CS

R-6
b Me
"g
~

is
"

R-2 -5 10 - - - -

MC 71 11.5 95.4 (CLT Gray~-medium to fine Sandy CLA'f, with White cemented
SAND

,..
R-3 -0 15 NATIVE
MC 15 30.9 90.1 WA

(ML) Gray to olive gray, Sandy SILT, micaceous

40

35

--25

--20""
~

~g

~
§L_..l__J-__..L__..L__.L_....:L_..L__L_....l_L .J

GROUP DELTA CONSULTANTS, INC. FIGURE C-S



BORINGIWELL LOG I Plava Vista - Site DE & Ballona Creek
IPROJECT NUMBER ISHEET NO. HOlE NUMBER

L-196 1 of 1 B-305H
SITE LOGGEOBY ICHECKED BY IBEGUN COMPLETEO

Plava del Rev. California SHK MDR 10129/98 10129198
DRIlLER I""",NG DIA. TOTAL DEPTH IGROUNDELEV. ITOPOFCASlNGELEV./DEPTHla.EII.GROUNDWATER

THF 10" 31.0 ft. 15.29 17.43 ~ 12.0/3.3
DRILL METHOD CASING TYI'EIDIA. SCREEN TYI'EISLOT IGRAVEL PACK~ IGROUT TYPEIQUANTlTY

HOLLOW STEM 4" PVC Casinn 0.010" Slotted Casino 12 bllR. 2/12 Sand 2 bno Bentonite ,.........
SAMPLING METHOD NOTES

141)-1b 3o-inch Free Falfina Hammer LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zwi='
~

W
000 W Z '" '"~

~~~
0:: '" 0::", Q

~i'
9 ... 9 ~

",. "'- ~i
WI- < :l:C) ... :1:

~
~Q t;~ 5ro ~g ~~

DESCRIPTION AND CLASSIFICATION
~

w.!!
'"zffi~ 6

~
c-

~~
... C) C)

~O::e c W

'"
BULKI I - FILL
GRAB

I
(SM) Brown to dark brown, coa"", to fine, Silty SAND, with

I-- .~
CLAY, GRAVEL

9.0 CO

i

R·l
20 18.6 109.0 AL

1-10 -5 I ==~ (C~Darkbrown~~San~CLAY----------
MC

CS ~ ~I--

I--

t IR-2
20 15.2

1-5 -10
~ Increse in SILT, less SAND, Silty CLAY, with GRAVEL

MC ....."

I--

I--
R-3

34.9 87.6
1-0 -15

~
-~T~-------------------

MC 10 AL
CS

....." (SM) Olive gray to gray, coarse Silly SAND, with sea sheD
fragments. micaceous

I--
R-4

6 65.1 58.4
1--5 -20

~ (CH)Olive to dark gray, Silty CLAY - - - - - - - - - -
MC AL

CS ==
....."

I--

I-- IR-5
22.4 100.4

1--10 -25
~ Color change: Dark gray

MC 11 c. ....."

! ~ ~
R-6 --15 -30

~I MC 16 ~ NSR
Bo/tom of 8-305H @ 31 feet

- Ground water was observed st 12.77 feet below ground surface

- on 1212.1'98.

§ The boring cuttings and water were placed Into DOT dtums.

~ -·20 -35,
:;

§

~ --25 -40

8..
GROUP DELTA CONSULTANTS, INC. FIGURE C-6



LOG OF TEST BORING

, California

THF
DRILL EQUIPMENT

MOBilE 61 ROTARY
SAMPLING METHOD

140-1b 3D-inch Free Fallin Hammer

ROTARY WASH
BORING CIA. TOTAt DEPTH

4.5" 51.5 ft.
NOTES

lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

HOLE NUMBER

B-306R
SHEET NO.

1 of 2
CHECKED BY

MDR
OEPTHIELEv. GROUND WATER

.Y NIT I na

Zwt=' >-
OUO UJ I-UJ i=zO '" iii "'en-' ji:«u- ::::>- ZC UJI-a..

:;;9 1--
t;~ UJU IenI-en en

05 I-W« w-S <5 Ol-en zen O >-wW-' :;; '"a..a:~ 0

zo

~
-'w

DESCRIPTION AND CLASSIFICATION

Fill
(SCISM) Olive gray, Silty to Clayey SAND

With GRAVEL

(CH) Black todark gray,stiffcL:AY;- carbonaceous20

5

--3

--12

Al55.9 63.918

R-1
MC 73@11 16.8 1121

S-4
SPT

R-5 --8 25 No change
MC 50

ID

~
~ S-6 --13 30 Hard, GRAVELS up to 1/2"0

" SPT 36
""~ R-7

10.6 129.1 SE (SP) Dark gray, coarse to medium, Gravelly SAND, up to 2"
MC 84

U
0 l";;:

--18 f-35" S-8
> SPT 19 32.7 (Cl) Dark gray, stiff, Silty ci..Ay~

~
:i

"z,.. ~
0
m

" R-9 --23 40 medium to fine SAND present0
~ MC 72
U
0

"
GROUP DELTA CONSULTANTS, INC. FIGURE C-T

S-2 -7 10 Very dense, less GRAVEL
SPT 82

I~ NATIVE,..
R-3 -2 15 (Cll Light gray, Silty CLAY, with fine SAND, carbonaceous
MC 33 408 WA



LOG OF TEST BORING
PROJE\iT IPROJECT NUMBER HOLE NUMBER

Playa Vista - Site DE & Ballona Creek L-196 B-306R
SITE (BEGUN ICOMPLETED SHEET NO.

Playa dei Rev, California 11/04/98 11/04/98 2 of 2
DRILLER DRILL METHOD ILOGGED BY jCHECKED BY

THF ROTARY WASH SHK MDR
DRILL EQUIPMENT BORINGOIA. jTOTAL DEPTH 1GROUND ELEV. IOEPTH/ELEV. GROUNDWATER

MOBILE 61 ROTARY 4.5" 51.5 ft. 16.78 !: NfT I ns
SAMPLING METHOD NOTES

140-lb 30-inch Free Falling Hammer LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zw~ >- LlJ
OuO LlJ >- Z

U
0.

LlJ t=ZO '" en "'UJ 0 J:_ ~-' ;:: ""0.. ~~~ :::J_ a'i13 LlJ>- >--
:;Q t;~ J:UJ '" 0." 0. 0 LlJ DESCRIPTION AND CLASSIFICATION>-UJUJ 03 >-LlJ > w~ ~-' -'

'" LlJ-;;= is 0>- LlJ 0 0.
UJ zUJ O >- -' " :;

LlJ LlJ -' :; '" LlJ '"a..O::::@. 0 UJ

- •-

S-10 --28 -45 ~Ix Dense
SPT 68 37.6 -

I~
-

-

-

S-11 --33 ~50 IX- - - - - - - - --- - -

SPT 66 41.1
(CH) Dark gray, hard, CLAY, with fine SAND

-

- Bottom of B-306R@ 51.5 feet
Ground water measurement was not taken.
The boring was backfilled with grout.

- The boring cuttings were placed into DOT drums.

--38 -55

-

1= ~60--43
-

~-

-

--48 ~65

-

-

--53
f70

-

- [
- f
. --58 1- 75

~

I- I
> I~ -

~ -

" -80z --63a:
0 -
"
" -0
~

u -

c

"
GROUP DELTA CONSULTANTS, INC. FIGUREC-8



LOG OF TEST BORING
SITE

, California

THF
DRill EQUIPMENT

MOBilE 61 ROTARY
SAMPLING METHOD

140-lb 3D-inch Free Fallin Hammer

PROJECT

ROTARY WASH
BORING CIA. TOTAL DEPTH

4.5" 61.0ft.
NOTES

lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

HOLE NUMBER

B-307R
SHEET NO.

1 of 2
CHECKEDSY

DESCRIPTION AND CLASSIFICATION

Gradation change: Stiff, coarse to fine Sandy CLAY, some GRAVEL

Fill
(Cl) Olive gray Sandy CLAY

Zo

~
W

-6
12

zwf=' >-
Ouo W I-

W t=zo '" u; "'Ul...J
~~!!o

:::J_ ZC WI-0..
::;9 I-Ul Ul toe wu IUl

0<0 I-W« W-;;: (5 01-Ul ZUl O >-
WW...J ::; '"a..O::::~ 0

S-1
SPT

NATIVE
R-2 -1 10 (Cl) Medium gray to gray, CLAY
MC 26

R-3
400 81.5". MC 26

(CH) Olive gray, fine Sandy CLAY, micaceous

R-4 --4 15 No Recovery
MC 43

R-5 --9 20 (CHiOH) Dark gray, Sandy CLAY I Organic Sandy CLAY
MC 6 82.0 51.3 WA

Al
CS

S-6

I

--14 ·-25 Gradation change: Stiff, fine Sandy I Organic Sandy CLAY
SPT 16 235 WA

m

~
~ R-7 --19 30 (Ml) Dark'gray, fine Sandy SilT, trace 01 CLAY0

49 29.5 94.8 DS" MC
"0
~

~

u
0

"
~

--24 -35" S-8 (Cl) Dark gray, har,CSilty CLAYit SPT 59 28.2
~ (SP)" Dark gray, dense, coarse to medium, SAND, with some GRAVEL
~

"z,.. ~
0
m

" S-9 --29 40 (Cll Dark gray, veryslll( Silly CLAY0
~

SPT 22 36.9u
0

"
GROUP DELTA CONSULTANTS, INC. FIGURE C-9



IDRILL METHOD

I ROTARY WASH

I
BEGUN

11/06/98

PRoJECT

Playa Vista - Site DE & Ballona CreekLOG OF TEST BORING
SITE

Plava del Rev, California
DRILLER

THF
DRILL EQUIPMENT

MOBILE 61 ROTARY

BORING CIA.

4.5"

ITOTAL DEPTH

I 61.0 ft.

j
PROJECT NUMBER HOLE NUMBER

L-196 B-307R

[
COMPLETED SHEET NO.

11/06/98 2 of 2

[
LOGGED BY [CHECKED BY

SHK MDR

I
GROUND ELEV. I DEPTH/ELEV. GROUND WATER

11.38 Y NfT I na
SAMPLING METHOD

140-lb 3D-inch Free Fallina Hammer

NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

UJ
--'0..
:;:9
;;;

DESCRIPTION AND CLASSIFICATION

MXl. (ML) Dark gray, veryiiard, fine Sandy SILT

~

S-10
SPT 25 33.6

S-11
SPT 39 228

S-12
SPT 12@15 28.6 i

,

~-34 t45 ~X

•--39 -50 R2<:
I

--44 -55

Very stiff

-

(SF') Darkgray, d-ense, coarse to medium;-SAND, with tfne GRAVEL
(CIS Dark gray Silty etAY - -

-

S-13 --49 -60
SPT 120 21.0

-

-

-

-

--54 -65

I-
I-

m 1~-59 -70

~
~ IC>

" I"0
~

[.64" -75
c

I"
~

" I>
~ -
~
:; -

" --69 ·80z

"
-'"0 -m

" -
0
~

"
-

0

"

x (SF') Gray:-very dense, coarse to medium,-·SAND
Boftom of B-307R@ 61 feet
Ground water measurement was not taken.
The boring was backfilled with grout.
The boring cuttings were placed into DOT drums.

GROUP DELTA CONSULTANTS, INC. FIGURE C-10



NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

LOG OF TEST BORING

California

THF
DRilL EQUIPMENT

MOBILE 61 ROTARY
SAMPLING METHOD

140-lb 3D-inch Free Fallin Hammer

PR JE

ROTARY WASH
BORING CIA. TOTAL DEPTH

4.5" 61.0 ft.

PROJECT NUMBER HOLE NUMBER

B-309R
SHeET NO.

1 of 2
CHECKED BY

DESCRIPTION AND CLASSIFICATION

(CUOL) Dark gray, Silty7Organic CLAY, with sea shells and decaying
plants

Compact

FILL
(SC) Olive gray, Clayey SILT, with GRAVEL

20

5

z
o

~
-'
W

-8

--7
AL29.2

18.4

24

26

R-4
MC

zwi='
~OuO W

W j::ZQ '" iii "'en-' ~~!!o =0_ z~ Wf-0..
:z9 t;;~ wu ren

f- enen D-!O f-W<{ w-'S; <5 Of-en z~O >-
w",-' :z '"0. ~ D

S-l
SPT

R-2 -·3 10 NATIVE
MC 23 27.5 910

(CL) Gray to medium gray, Silty CLAY

,...
S-3 --2 15 Color change: Gray to olive gray, stiff
SPT 17 AL

S-5 --12 25 Gradation change: Soft, coarse to fine Silty I Organic Clay, with
SPT 8 WA GRAVEL

m

'"~
~ R-6 ---17 30 With sections of Silty SANDc 32 37.5 89.6" MC
"0~
3
u
c

",
~

--22 35" S-7 (CH) Dark-gray, stiff, CL...A"Y, porous> SPT 16 36.9 AL~

~
",... ~
0
m

" R-8 --27 400 With some SILT
~ MC 32
uc

"
GROUP DELTA CONSULTANTS, INC. FIGURE C-11



SHEET NO.

2 of 2

HOLE NUMBER

B-309R

CHECKED BY

MDR
DEPTHIELEV. GROUND WATER

Y. NIT I na
TOTAL DEPTH

61.0 ft.4.5"

PROJE T

NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

, California

THF

LOG OF TEST BORING

SAMPLING METHOD

14D-lb 3D-inch Free Fallin Hammer

DRILL EQUIPMENT

MOBILE 61 ROTARY

S-12
SPT 70@3" 4.5

ZUJi=' >-
000 UJ f-

UJ j::ZO e< Uj e<UJ
"'" ~i"'\!o ::0_ a'i'13 UJf-0..
::;9 t;~ J:UJf-UJUJ oB f-UJ<! UJUj3: 6 >- Of-UJ ZUJO ::; e<UJe<"'"

0. ""
0

S-9
SPT

S-10
SPT

S-11
SPT

22

50

48

37.9

315

Zo

~
UJ

--32

--37

--42

--47

45

50

55

60

DESCRIPTION AND CLASSIFICATION

Very stiff,

Hard, SILT lenses are present

Hard

(GP) Dark gray, very dense, well graded GRAVEL

Bottom of B-309R@ 61 feet
Ground water measurement was not taken.
The boring was backfilled with grout.
The boimg cuttings were placed into DOT drums.

--52 65

m --57 70

~
~
Q
C>
C>
Q
~

~

u --62 75
Q
C>

~
C>
>
~

~
~

C>
80'" --67,.. '"Qm

C>
Q
~

U
Q
C>

GROUP DELTA CONSULTANTS, INC, FIGURE C-12



BORINGIWELL LOG 1PROJECT 1PROJECT NUMBER !SHEET NO. HOLE NUMBER

Plava Vista - Site DE & Ballona Creek L-196 1 of 1 B-313H
SITE LOGGED BY \ CHECKED BY (BEGUN COMPLETED

Plava del Rev, California SHK MDR 10/29/98 10/29/98
DRILLER BORINGOIA. TOTAL DEPTH I GROUND ELEV. I TOP OF CASING ELEV.! DEPTHIELEV. GROUND WATER

THF 10" 26.0 ft. 12.58 14.62 ~ 8.4/4.1
DRILL METHOD CASING TYPE/CIA. SCREEN TYPE/SLOT IGRAVEL PACK TYP~ !GROUT TYPE/QUANTITY

HOllOW STEM 4" PVC Casino 0.010" Slotted Casino 12 bos 2/12 Sand 2 bos Bentonrte Chins
SAMPLING METHOD NOTES

140-1b 3D-inch Free Fallina Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zw~ >- W
OUO W f- Z U en a.

W t=zO 0:: en 0:: en 0
~z- :i:C) --'~ ~--' ~«u. ::>- z.., Wf-

~
--'I

~Q f--
t;;~ Wu Ien a.~ 0. 0 WOO W DESCRIPTION AND CLASSIFICATiONf-en en

o.!O f-W woll ~--' ;;~
--'« w-;; 0 Of- W D- o.

en zen O >- --' C) ::;:
WW--, ::;: 0:: W C) «
a..O:::~ 0 en

BULK1 .... Fill
GRAB (SM) Dark brown, coarse to medium, Silty SAND, with GRAVEL

- '.
CO

.-

-

R·l -8 1-5
,~

~ - - -

MC 18 19.1 105.9 GS

I ~
(Cl) Olive gray wilh black streaks, SiltiCLAY

-

-

-

-
" .

R·2 -3 1-10 i%
8

- - - -

11 29.8 89.4 'NATIVE
MC - (ML) Olive gray, Clayey SILLT, micaceous, wet

1-
-

R-3 --2 1-15 .~ Saturated, thin 1/8" stringers of organic material
MC 6 39.5 81.3

- .,~
-

-

R-4 -·7 f-20

.~
I- (eH)

- - - -

MC 4 86.4 51.4 Al Dark gray, CLAY 'Organic-CLAY, fossilierous
CS

- I.'
- r
-

R·5 -·12 1-25
~ No change

MC 9 42.1 83.5
Bottom of B-313H@ 26 feet
Ground water was observed at 8.45 feet below ground surface
on 12123198.

ill
The boring cuttings and well water were placed into DOT drums.

-

~ --17 -30
>-
0

""0
~

~ -

u
1-0

"
~ 1--22 -35
0
:> 1~

ili -

~
I

" 1
-

0
~

~

~ -·27 1-40
~
u -
0

"
GROUP DELTA CONSULTANTS, INC. FIGURE C·13



BORINGIWELL LOG T 1PROJECT NUMBER I SHEET NO. HOLE NUMBER

I Plava Vista - Site DE & Ballona Creek L-196 1 of 1 B-315H
SITE LOGGED BY !CHECKED BY IBEGUN COMPLETED

Plava del Rev, California SHK MDR 10130/98 10/30/98
DRILLER BORING DIA. ITOTAL DEPTH I GROUND ELEV. I TOP OF CASING ELEV·r DEPTHIELEv. GROUND WATER

THF 10" 26.0 ft. 13.34 15.36 l' 8.0/ 5.3
DRILL METHOD CASING TYPE/CIA. SCREEN TYPE/SLOT IGRAVEL PACK TYP~ I GROUT TYPE/QUANTITY

HOLLOW STEM 4" PVC Casina 0.010" Slatted Casina 12 bas 2/12 Sand 2 bos Bentanite Chips
SAMPLING METHOD NOTES

140-1b 30-inch Free Falling Hammer LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zwt=' >- W
000 W .... Z 0 Ul a.

W t=zo '" u; "'Ul 0 I_ ..'<,1 ~..'
~~!!o

:::J_

~
I"a.. z\3 w .... .... - ..'I W::;:Q t;;~ IUl a." 0. 0 WOO DESCRIPTION AND CLASSIFICATION.... UlUl we. W.!! ..'

« w-;;: D_ .... W ~..' ;;:~ a.
Ul ZUl O is >- 0 .... W D-

" ::;:::;: ..'

"wW..' '" w «a.a::E9- D Ul

BULK1 r- FILL
GRAB - (SM) Dark brown, Silty SAND, with CLAY, GRAVEL, and some

-

~
brick fragments

RV
-

- : I

R-1 -8 -5
E~ Slight increase in GRAVEL

MC 21 10.2 120.7
- F .~

~ F~
-

-

-
~. ~.

R-2 -3 -10 ~ Y/; .

~
e- --

6 48.7 68.7 NATIVE
MC -

I
~: ~ (el) Medium gray, Silty CLAY, with some sea shells,

- micaceous

~

R-3 --2 -15
~MC 9 42.7 80.6 WA ~..
F---' - - -- - - - - -

(ML) Olive gray, Clayey SILT, micaceous, very wet
-

- ~., ~.,

-

R-4 --7 ,20 al- .- - - -

MC 10 65.1 59.8 AL ~.. ~.. (MH) Dark gray, Clayey SILT, organiC content, saturated
CS

-
I·-

-

- ~.,
~

-

R-5 --12 1-25
MC 13 50.5 84.6 ... No change

- Bottom of B-315H@ 26 feet
- Ground water was observed at 8.0 feet below ground surlace on

12123198.

-
The boring cuttings and welf water were placed into DOT drums.

--17 30
-

-

-

-

--22 -35
-

-

~

"
-

0
J -
J
J --27 '-40
~
u -
""
GROUP DELTA CONSULTANTS, INC. FIGURE C-14



LOG OF TEST BORING
SITE

, California

THF
DRILL EQUIPMENT

MOBilE 61 ROTARY
SAMPLING METHOD

140-lb 30-inch Free Fallin Hammer

ROTARY WASH
BORING DIA. TOTAL DEPTH

4.5" 57.5 ft.
NOTES

lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

HOLE NUMBER

B-316R
SHEET NO.

1 of 2
CHECKED BY

MDR
DEPTH/ELElI. GROUND WATER

'" NfTlna

DESCRIPTION AND CLASSIFICATION

Color change: Gray, stiff, some medium grain SAND lenses to 114"

Some SILT and brick fragments

Fill
(SC) Olive gray, Clayey SAND, with GRAVEL

20

5

Z
o

~
-'w

--6

-9

D::Ul
w>
IUl
>-w
0>-

~
en
z';=
w oDe
&
o

60.1

29

11

R-1
MC

S-4
SPT

R-5 --11 25 No change
MC 21

R-6
18.6 109.4 WA (ML) Dark gray, fine to medium Sandy SILT, siightiy porous

MC 22
m

~
~ S-7 --16 30 (Cl) Dark gray, soft, Silty CLAY0

" SPT 9 30.4
"a~
"0
0

"
~

" S-8 --21 35 (CUOl) Dark gray, stiff, Silty I Organic CLAY> SPT 15 318~

~
:;

"z,.. ;:
a
m

" S-9 --26 40a Stiff
~ SPT 12 33.9
0
0

"
GROUP DELTA CONSULTANTS, INC. FIGURE C-15

S-2 -4 10 NATIVE
SPT 37 34.5 WA - (CL) Dark gray to olive gray, hard, Silty CLAY

AL,..
R-3 --1 15 No Sample Recovered
MC 19



LOG OF TEST BORING
PRQJE~T IPROJECT NUMBER HOLE NUMBER

Playa Vista - Site DE & Ballona Creek L-196 B-316R
SITE !BEGUN jCOMPlETED SHeEr NO.

Plava del Rev, California 11/03/98 11103198 2 of 2
DRILLER DRILL METHOD ILOGGED BY ICHECKED BY

THF ROTARY WASH SHK MDR
DRilL EQUIPMENT !BORING DIA. ITOTAL DEPTH IGROUND ELEV. I DEPTH/ELE\!. GROUND WATER

MOBilE 61 ROTARY 4.5" 57.5 fl. 14.08 YNfTlna
SAMPLING METHOD NOTES

14D-Ib 3D-inch Free Falling Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

Zwi=" >-

i
W

OUO W f- Z a.
W j::ZO 00 u; OOll? 0

~c
u

~"'" ~f"'!!o :::>- Ze- Wf- F Il')a. . W:;;Q t;~ WU Ill? « a." 0.0 DESCRIPTION AND CLASSIFICATIONf-lI?lI? oEo f-W > w~
~"'" "'"« w-;i: (5 Of- W 0- a.

lI? zffio >- "'" l') :;;
woo"'" :;;

I

00 W «
a. ~ 0 lI?

,
-

,I
- - -

~

I - -
,

1~-31
-
~ -

5-10 ,..45
-

-

SPT 33 27.9 ~ IX (Cl) Dark gray, very stiff, CLAY~ with 1" thick SAND lenses

-

I 1~-36S-11 f-50
~~SPT 62 35.0 I-

I
I~ (SM) Dark gray, dense, fine Silty SAND-

I !
I~

,

I ~55S-12 ----41 Ix Gradation change: Very dense, coarse to fine Silty SAND, with
SPT 71 264 GRAVEL

1'--'
-

- - ---

- EJotiOm of B-316R@ 57.5 feet
Ground water measurement was not taken.
The bonng was backfilled with grout and capped with concrete.

--46 [-60 The boring cuttings were placed into DOT drums.
-

-

-

---51 f-65
-

-

1~-56 -70

I~
1~-61 ~75

I I- e

~
1- ~

z --66 ,..80

"0 i
-

~

i

" I

I
-

0
~

iu -

Q

"
GROUP DELTA CONSULTANTS, INC. FIGURE C·16



LOG OF TEST BORING
SITE

, California

THF
DRILL EQUIPMENT

MOBILE 61 ROTARY
SAMPLING METHOD

140-lb 3D-inch Free Fallin Hammer

PR E

ROTARY WASH
BORING CIA. TOTAL DEPTH

4.5" 61.0 ft.
NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

HOLE NUMBER

B-317R
SHEET NO.

1 of 2
CHECKED BY

MDR
DEPTHIELEV. GROUND WATER

t: NIT Ina

DESCRIPTION AND CLASSIFiCATION

ILL
(SCl Brown to olive 9ray, Clayey SAND, with GRAVEL

- - -
(el) Gray,-fine Sandy CLAY, fossiliferous

Dense, some glass and plastic present

20

5

Zo

~
--'
W

---10

-5

47.293.7

49

12
R-4
MC

Zwt=' >-
0'-'0 W t::

W j::ZO a: (/) a:(/)
--' ~~"- ::J_ Zu WI-0.. 1--

~~ I(/)::;;9 I-(/)(/) ~Le I-W
~ w-;;:; 0 01-(/) z~O >-

wa:--' ::;; a:
0. ~ 0

S-l
SPT

R-2 -0 10 NATIVE
MC 6 49.9 733

(CL) DaJ1<. gray to light gray, Silty CLAY, carbonaceous

,...
S-3 --5 15 -(ML) Olive -gray, very-soft, Clayey SILT~with medium to fine SAND, sea
SPT 4 35.8 87.4 WA - sheHs, micaceous

S-5 --15 25 Stiff, with SILT, carbonates present
SPT 19 26.9

~

~

1"
~ R-6 --20 Friable I cottage cheese texture when brokenQ

22 42.0 811" MC
"0
~

"Q
"
~

--25 35" S-7 (ML) Darl< 9ray, very stiff, Clayey SiLT> SPT 21 25.5~

ill
~

",.. z

"0"" R-8 --30 40 (SM)
- - ._-

0 Dark gray, coarse to fine, Silty SAND
~ MC 90 22.7 102.3

"Q
"
GROUP DELTA CONSULTANTS, INC. FIGURE C-17



FIGURE C-18GROUP DELTA CONSULTANTS, INC.

IPROJECT IPROJECT NUMBER HOLE NUMBER

LOG OF TEST BORING Playa Vista - Site DE & Ballona Creek L-196 B-317R
SITE IBEGUN ICOMPLETED SHEET NO.

Plava del Rev, California 11105198 11/05198 2 of 2
DRILLER DRILL METHOD jlOGGEDBY \CHECKED BY

THF ROTARY WASH SHK MDR
DRILL EQUIPMENT IBORING DIA. 1TOTAL DEPTH IGROUND ElEV. ) DEPTH/ELEv. GROUND WATER

MOBilE 61 ROTARY 4.5" 61.0 It. 9.53 YNfTlna
SAMPLING METHOD NOTES

140-lb 3D-inch Free Fallinq Hammer LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zwi=' >- UJ
000 UJ I- Z a.

UJ f=zo '" en "''''
0 J:_

0
~-' ~;'5!!o "'- Z<=' UJI-

~
1-- Ie>a..

t;;~ UJu J:'" a." 0.0 UJ DESCRIPTION AND CLASSIFICATION:;;9 1-"'''' 080 I-UJ UJ~ ~-' -'
<l: UJ-:;: (5 01- UJ 0- a.

'" z"'O >- -' e> :;;
UJUJ-, :;; '" UJ <l:
a. "'co 0 '"

- I
-

S-9 1--35 f--45 ;;; Lx (Cl) a-ark gray, hard, SiltY CIAY·, 1/2"thick organic deposit
SPT 49 36.0 -

IL-O
-

-

-

S-10 --40 f--50 Hard, no organics
SPT 37 314

-

-

-

~~I:gS-11 --45 -55 (SM) Dark gray, very dense, medium to-fine, Silty SAND
SPT 89 23.6 -

IL-O
-

-

-

S-12 --50 1-60 rx (SP) Gray, very dense, coarse to medium, SAND, with GRAVEL up to
SPT 70@1" 10.1

r- 1"
- Boffom of B-317R@ 61 feet

Ground water measurement was not taken.
- The boring was backfilled with grout.
- The boring cuttings were placed into DOT drums.

--55 f--65

[ I
-

r70--60

-

r
--65 r 75
-

~-

-

-

"
--70 -80
-

-

-



LOG OF TEST BORING
PRU.JECT IPROJECT NUMBER HOLE NUMBER

Playa Vista - Site DE & Ballona Creek L-196 B-319R
SITE \ BEGUN ICOMPLETED SHEET NO.

Plava del Rev, California 11105/98 11/05/98 1 of 2
DRILLER DRILL METHOD ILOGGED BY ICHECKED BY

THF ROTARY WASH SHK MDR
DRILL EQUIPMENT BORINGDIA. ITOTAL DEPTH 1 GROUND ELEV. ! DEPTHIELEV. GROUND WATER

MOBilE 61 ROTARY 4.5" 61.0 ft. 11.67 .Y NfT Ina
SAMPLING METHOD NOTES

140-lb 3D-inch Free F~lIinQ Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

ZLLli=' >- W
000 W f- Z 0

a.
W t=zQ e< en e<U) 0

~z ?::'" ~«"- :::J_ z~ Wf- ;=: Ie>a..
::<9 f--

~~
wu IU) « a." 0. 0 W DESCRIPTION AND CLASSIFICATIONf-U)U) o.e, f-W > w$

~'" '"« w-;;: 6 Of- W 0- a.
U) z~o >- '" e> ::<

We<'" ::< e< W «
a. ~ 0 U)

Fill
- (Cl) Olive gray Sandy CLAY

-

S-1 -7 --5

X Very stiff, medium to fine Sandy CLAY, with some GRAVEL, soome
SPT 26 18.1 - brick fragments

-

-

R-2 -2 +-10 ~-
NATIVE

- - - -

MC 20
- (Cl) Dark gray, Silty CLAY

R-3 21 43.3 79.5
MC

- ~

-

S-4 --3 +-15 X (Ml)
- - - - - - -

SPT 19 39.6
Light gray, fine Sandy SILT, micaaceous

-
~

-

- - -

-

R-5 ---8 -20
~ (MH) Dark gray, Clayey SILT, fossiliferous

MC 8 668 60.0 Al
CS

-

-

-

-

S-6 --13 -25 ,X Soft, with fine grain SAND, some sea shells
SPT 9 31.2

I ~

1-
-

R-7 - -18 -30

I'
[ell Gree-nishgray, mofflecfdark yellow-orange, SIlty CLAY, trace of

MC 24 33.0 91.4 DS
- fine SAND

1=,

1::"_23S-8 ,...35 W./"~

IX Color change: Dark gray, fine SAND grading to SILT and Silty CLAY
SPT N/R 28.8 -

~-

I

- •S-9 --28 +-40 - - -

12<:
(SM) Dary gray, dense, fine Silty SAND

SPT 36 24.7 -

GROUP DELTA CONSULTANTS, INC. FIGURE C-19



[p~OJECT 1PROJECT NUMBER HOLE NUMBER

LOG OF TEST BORING Plava Vista - Site DE & BaHona Creek L-196 B-319R
SITE IBEGUN )COMPLETED SHEET NO.

Plava del Rev, California 11/05/98 11/05/98 2 of 2
DRILLER IDRILL METHOD )LOGGED BY jCHECKEDBY

THF ROTARY WASH SHK MDR
DRilL EQUIPMENT BORING DIA. lTOTAL DEPTH IGROUND ELEV. j DEPTH/ELEV. GROUND WATER

MOBilE 61 ROTARY 4.5" 61.0 ft. 11.67 .J:NfTlna
SAMPLING METHOD NOTES

140-1b 3D-inch Free Faltina Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zw~ >- w
OUO w >- z U 0.

W t=zO 0: en O:Ol 0
~z Ie> ~...J

(2~~ ~~ z~ w>- ;::0.. WU IOl ~
0." 0.0 w DESCRIPTION AND CLASSIFICATION::;9 >-OlOl Ol"- ClEo >-w w'!! (2...J ...J

« wen~ 6 0>- w D- o.
Ol zw O >- ...J e> ::;

wo:...J ::; 0: W «
0. !!'. 0 Ol

I

I~
S-10

1::--
33 f-45 (Cl) Dark gray, compact, Silty cLAY

SPT 23 38.0

-

-

-

S-11 --38 I-- 50 Ix Dense
SPT 61 30.3 -

1-
"'-'

i 1~43 I-- 55 ~

IxS-12 (Mlj Dink gray, very hard, fine Sandy SilT
SPT 98 25.4

1 I~ ILO

I

I,-
S-13

100@9,j 1~48 -60 Ix (SP) Gray, very dense, coarse to medium, SAND, with GRAVEL up to
SPT 15.0

1" /'

I
BoHom of B-319R@ 61 f••t
Ground water measurement was not taken.

- The boring was backfilled with grout.

I - The boring cuttings were placed into DOT drums.

I I~-53 1--65

1 I~
I

I
I

I
1~-58 1--70

~
0

"
-

0
~

I

-
3

1--63u I-- 75
0

~

I
I I 1-~

"" I i ,
~

~ I
~

I
~

I

--68 1--80
0 -m

"
I

-
0
~

u -

0

"

"

"

GROUP DELTA CONSULTANTS, INC. FIGURE C·20



6.0
FRICTION RATIO
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I
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I
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1 1 I
I 1 1
I 1 1
1 I 1_1. L 1. _

1 1 1
, 1 1
1 , 1
1 1 1
I 1 1
1 I 1
1 1 I
1 1 1
I 1 1___ 1. L 1. _

1 1 I

• • 11 I 1
1 1 1

• 1 1
I 1 1
I 1 1
1 I I
1 1 1__ 1. 1. 1. _

1 I 1
1 1 I

1 1
• 1
I I
1 1
1 1
1 1
1 I____ 1. 1. _

-~-::;c::::~':> :
1
1

•
1
1

•
1

SLEEVE FRICTION (laf)
.0 4.0

o

9

16

45

54
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63
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) l
GROUP DELTA CONSULTANTS

)

Job No. L196 Playa Vista
Tot. Unit Wt. (avq) : 115 pef

-----------------------------------------------------------------------------------------------------------------------------------

CPT Date :12-07-98
Cone Used :CPT S-301C
Depth to water table (ftl : 14

DEPTH
(meters) (feet)

Qc (avg)
(tsf)

Fs (avq)
Itsf)

R£ (avg)
(%)

SIGV'
Itsf)

SOIL BEHAVIOUR TYPE Eq - Dr
1%)

PHI
deq.

SPT
N

Su
tsf

-----------------------------------------------------------------------------------------------------------------------------
sand to silty sand >90 >48 13 UNDEFINED
sand to silty sand >90 >48 18 UNDEFINED
sand to silty sand 70-80 46-48 10 UNDEFINED

silty sand to sandy silt 60-70 44-46 12 UNDEFINED
clayey silt to silty clay ONDFND UNDFD 12 1.6
sandy silt to clayey silt UNDFND ONDFD 9 1.4
sandy silt to clayey silt UNDFND ONDFD 13 2.2
sandy silt to clayey silt ONDFND ONDFD 8 1.4
clayey silt to silty clay ONOFND UNDFD 7 .9
clayey silt to silty clay ONDFND UNDFO 7 .9
san_l;I.y._sA,.l.~._to...~:).ayey sj,l t _{J~,m~'p flN..DFD 8 1. 3
clayey silt to silty clay ONDFND ONO-FD----S----- .6 ~---------

clayey silt to silty clay ONDFND UNDFD 5 .5
clay ONDFND UNDFD 7 =:J::j

saridysil/~~¥C1ayeYsm :~:g_d -g:~~g- ....~ .. r:i- -
sandy silt to clayey silt ONOFNO ONDFD 10 1.6
sandy silt to clayey silt ONDFND UNDFD 5 .8
sensitive fine grained ONDFND UNDFD 3 .3

sandy silt to clayey silt UNDFND UNDFD 10 1.6
sandy silt to clayey silt UNOFNO UNDFD 10 1.7
clayey silt to silty clay ONOFNO UNDFD 6 .7
clayey silt to silty clay ONOFNO UNDFD 6 .7
sandy silt to clayey silt ONDFNO UNDFD 6 1.0
sandy silt to clayey silt UNDFND ONDFD 7 1.0
claye-y-,.silt_to_silty.clay UNDJrnD .UNDED _ 7 .9 ..
clayey silt to silty clay UNDFND UNDFD 4 .4 t

undefined UNDFND UNDFD UDF UNDEFINED
sensitive fine grained ONDFND ONDFD 4 .4

clayey silt to silty clay UNDFND UNDFD 4 4
clayey silt to silty clay ONDFNO ONDFD 5 ·.5
____ ..si!.t¥-cla}t.LO clay ONDFND [INDED.6 .4
sandy silt to clayey silt ONDFND ONDFD 9 1.4
silty sand to sandy silt <40 34-36 14 UNDEFINED

sand to silty sand 50-60 38-40 18 UNDEFINED
sil,ty sand to s.andy... silt" 40-50 36-38 16 UNDEFINED
sandy sri:f toci"ayey silt uNC>E'mJ~--9--'---"-"--r:"1 "".--.'------.-..
sandy silt to clayey silt UNDFND ONDFD 5 .7

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.54
.Q...~~
0.65
0.71
0.76
0.81-·---o.ilr
0.86
0.89
0.92
0.94
0.97
0.99
1.02
1.04
1.07
L10._
1.12
1.15
1.17
1.20
1.23

__ . ..1..26._
1.29
1.31
1.34
1.36
1:3"9
1. 42

53.89 0.15 0.28
74.67 0.21 0.29
40.45 0.10 0.24
38.62 0.32 0.84
24.75 0.68 2.76
22.30 0.43 1.94
34.35 0.71 2.07
22.07 0.47 2.11
14.80 0.25 1.71
15.40 0.27 1.73

.2_0._,6 0.32 .. 1,5.7 ... _ .
10.45 0.23 2.20

9.67 0.15 1.52
6.86 0.26 3.79
7.20 0.23 3.19

20.35·----··-- 0.30 ·1.49
25.68 0.33 1.30
13.94 0.12 0.86

6.05 0.07 1.10
25.92 0.26 1.00
26.72 0.30 1.12
13.17 0.21 1.57
12.68 0.19 1.47
16.72 0.21 1.24
17.53 0.25 1.45
LS-J.fi .0.31 ... .2.03.
8.37 0.13 1.55
7.56 0.09 1.15
8.73 0.03 0.34
8.59 0.06 0.73

10.01 0.20 2.03
.a.~ _0 •.22-· .2.• 54
24.02 0.36 1.51
43.40 0.26 0.60
75.37 0.65 0.86
50.75 0.60 1.19

-_.- --22.39-0 :39 1:-73·
13.87 0.19 1.37

8.10 27
8.40 28
8.70 29
9.10 30
9.40 31
9 70 J2

10.00 33
10.30 34
10.60 35
10.90 36
l1.io-·· 37
11. 50 38

4.80 16
5.10 17
5.40 18
5.70 19
6.00 20
6.30 21
6.60 22
6.90 23
7.20 24
7.50 25
7 Rn ?f=i

0.20 1
0.50 2
0.80 3
1.10 4
1.40 5
1. 70 6
2.00 7
2.30 8
2.70 9
3.00 10
.3.30 11
3.60 12
3.90 13
4.20 14
4.50 15

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al, 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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) GROUP DELTA !ONSULTANTS
l

Su
tsf

.4

.5

.4

.6

.6

.4

.4

.5

.9
1.0

.5

.5

.5

.7

.8

.7

.8
UNDEFINED

3.7
.8
.8
.6
.8
.7

1.5
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

SPT
N

5
6
6
8
7
5
5
7
8
7
5
7
5
6
6
7
8

16
23

8
6
5
6
6

10
22
32
40

>50
>50

PHI
deg.

UNDFD
ONDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
ONDFO
UNDFD
ONDFD
UNDFD
ONDFD
ONDFD
UNDFD
UNDFO
34-36
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
ONDFD
UNDFD
34-36
36-38
38-40
42-44
44-46

UNOFNO
UNOFNO
UNDFND
UNDFND
ONDFND
UNDFND
UNOFND
ONDFNO
UNDFNO
UNDFNO
UNDFND
UNOFNO
ONDFNO
UNDFNO
ONOFNo
UNOFNO
ONOFND
40-50
ONOFNo
UNOFND
UNDFNo
UNDFND
UNDFND
UNOFNO
UNDFND
40-50
50-60
70-80
80-90

>90

Eq - Dr
1%1

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pcf

SOIL BEHAVIOUR TYPE

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

sand to silty sand
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
gravelly sand to sand
gravelly sand to sand

1.44
1.47
1. 49
1.52
1.54
1.57
1. 60
1. 62
1. 65
1. 67
1. 70
1. 73
1. 76
1. 79
1.81
1. 84
1.86
1.89
1. 92
1.94
1. 97
1. 99
2.02
2.04
2.07
2.10
2.12
2.15
2.17
2.20

SIGV'
Itsfl

1. 52
2.31
2.65
2.88
2.81
1.88
2.15
3.14
2.15
1. 50
1.55
2.73
1. 50
1.23
1.33
1. 78
2.49
0.86
2.20
2.31
1. 60
1.15
1.29
1.26
1. 44
1.27
1. 74
1. 08
0.50
0.31

Rf (avgl
1%)

0.14
0.23
0.25
0.36
0.33
0.18
0.21
0.36
0.36
0.28
0.16
0.31
0.17
0.18
0.20
0.25
0.41
0.57
1. 30
0.37
0.26
0.16
0.21
0.19
0.39
0.89
1. 77
1. 79
1.59
1.40

Fs (avg)
Itsf)

9.43
9.94
9.56

12.60
11. 74

9.56
9.75

11.58
16.57
18.67
10.51
11.47
11.20
14.40
15.02
14 .06
16.36
66.15
59.16
16.14
16.25
13.61
16.00
15.31
27.02
70.35

101.69
166.43
315.87
448.42

Qc (avg)
Itsf)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

ll.80
12.10
12.40
12.70
13.00
13.30
13.60
13.90
14.20
14.50
14.80
15.10
15.50
15.80
16.10
16.40
16.70
17.00
17.30
17.60
17.90
18.20
18.50
18.80
19.10
19.40
19.70
20.00
20.30
20.60

DEPTH
(meters) (feet)

-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

CPT Date :12-07-98
Cone used :CPT B-301C
Depth to water table (ftl : 14-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) ****
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8.0
FRICTION RATIO

.0
1
1

1,
I
I
1
1

~::~----~----~----I ,
1 1
1 1
1 1
1 1

1
1
1

~~~-~-~._-~----~----1 1
1 1
1 1
1 1
1 1
1 1

-::;:...... 1
1

I I

~~~---~----~----
1 I
, 1

1
1
I
1
1
1

~~----~----
1
1
1
1

1
1
1

1 1_ ....~~-~--L- L _

_..:=::1:==.....;'. :
1
I
1
1
I
1

1 1_ L L _

""",..i..~=--+-' :
I
1,
1
1,
1__L L _

1 I
1 1
1 I
, 1

1 1
1 1
I 1
1 1
1 I

TIP BEARING (uf)
.0 260.0

1,
1
1
1
1
I
1

I I I I__L L L L _

I I I I
I I t I
I I I I
I I I I
I I I I
I I I t
I I I I

1 1 1
I I I I_L L L L _

I I I I
I I I I
I I I I
I I I I
I I I I
1 I I I
I I I I
I I I I
I I I I_ __ L L L L _

I I I I
I I I I
I I , I

I I I I
I I I I
I I I I
I I I I
I I I I
I I I I_L L L L _

1 1 I
1 I 1
1 1 1

:-__~'~ : :
1 1
1 1

--::--+-~,~ :_L L L L _

I I I I

"':::::==::;';:'...- 1 11 1
1 1
1 I
I 1
1 1
1 I

I I t I_ __ L L L L _

I I I I
1 I 1
1 1 1
1 1 ,
1 I 1
1 1 1
1 1 1
1 1 1

I I I I__L L L L _

I I I I
1 1

SLEEVE FRICTION (uf)
.0 4.0

1
1
1
1
I
1
1

1
1 1 1___ L L L _

1 1 1
1 1 ,
1 1 1
1 r 1
1 1 1
1 1 1
1 1 1
, 1 1
1 , 1___ L L L _

1 1 1
1 1 1
I 1 1
1 1 1
1 1 I
1 1 ,
, 1 1
1 1 1
1 1 1___ L L L _

1 1 1
1 1 1
1 1 I
1 1 1
, 1 1

1 1 1
1 1 r
1 1 1

1 1_L L L _

___,, 1 1

1 1
I 1
1 1
1 1
1 1
, I

1 r
1 1 1__ L L L _

I 1 I
1 1 1
, 1 1
I 1 1
1 1 I
1 1 1
1 I 1
1 I I
1 1 1____ L L L _

1 1 I
1 1 1
I 1 1
1 1 1
1 1 1
I 1 1
1 1 1
1 1 1
1 1 1__ L L L _

1 1 1
1
1
1

o

8

18

40

24

58

48

84

CPT 303C Playa Vista Site

GROUP DELTA
CONSULTANTS, INC. Fs. Qc. AND FRICTION RATIO vs DEPTH

C-24



) l
GROUP DELTA CONSULTANTS

l

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

CPT Date :12-07-98
Cone Used :CPT B-303C
Depth to water table (ttl : 14
-----------------------------------------------------------------------------------------------------------------------------------

Su
tsf

SPT
N

PHI
deg.

Eq - Dr
(%)

SOIL BEHAVIOUR TYPESIGV'
(tsf)

R£ (avg)
(%1

Fs (avgl
(tsf)

Qc (avg)
(tsf)

DEPTH
(meters) (feet)

-----------------------------------------------------------------------------------------------------------------------------------
0.20
0.50
0.80
1.10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11.50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39.17
45.01
36.92
48.52
52.30
35.67
31.14
29.74
18.03
17.76
19.54
14.23
14.12
16.52
40.76
12.62
15.70
11.37
28.23

9.56
6.90
8.50
8.01
8.88

12.87
7.88
7.80

12.62
10.96
10.63
23.26
28.00
53.06
67.04
66.70
76.58

112.48
119.14

0.20
0.34
0.39
0.58
0.67
0.14
0.12
0.33
0.14
0.09
0.11
0.15
0.30
0.47
0.37
0.21
0.25
0.26
0.24
0.10
0.12
0.19
0.13
0.20
0.19
0.14
0.09
0.46
0.41
0.27
0.69
0.74
0.42
0.94
0.59
0.96
0.70
1.05

0.50
0.75
1.05
1.20
1.28
0.39
0.40
1.12
0.76
0.49
0.58
1. 08
2.12
2.84
0.91
1. 69
1.59
2.32
0.84
1.05
1. 74
2.20
1. 67
2.25
1. 45
1.82
1.15
3.62
3.74
2.54
2.98
2.64
0.80
1.40
0.88
1.25
0.62
0.88

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.54
0.59
0.65
0.71
0.76
0.81
0.84
0.86
0.89
0.92
0.94
0.97
0.99
1.02
1.04
1. 07
1.10
1.12
1.15
1.17
1.20
1.23
1.26
1.29
1.31
1.34
1. 36
1.39
1.42

silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
silty sand to sandy silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
silty sand to sandy silt
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
silty sand to sandy silt

sand to silty sand
sand to silty sand

>90
80-90
60-70
70-80
60-70
50-60
40-50
40-50
ONOFNO
ONDFND
UNOFNO
UNDFND
UNDFND
UNDFND
40-50
UNDFND
ONDFND
UNDFND

<40
ONOFNO
ONOFND
ONDFND
ONDFND
ONDFND
ONDFND
UNDFND
UNDFND
UNOFNO
UNDFND
ONDFND
UNDFND
UNDFND
40-50
50-60
50-60
50-60
60-70
60-70

>48
>48

44-46
44-46
44-46
40-42
40-42
38-40
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
UNDFD
UNDFD
UNDFD
34-36
ONDFD
UNDFD
ONDFD
UNDFD
ONDFD
UNDFD
UNDFD
UNDFD
ONDFD
ONDFD
ONDFD
UNDFD
ONDFD
36-38
36-38
36-38
38-40
40-42
40-42

13 UNDEFINED
14 UNDEFINED
12 ONDEFINED
15 ONDEFINED
17 UNDEFINED
11 ONDEFINED
10 UNDEFINED

9 UNDEFINED
7 1.1
7 1.1
7 1.2
5 .9
7 .8
8 1.0

13 UNDEFINED
6 .7
6 .9
5 .6
9 UNDEFINED
5 .5
4 .3
5 .4
4 .4
6 .5
6 .7
5 .4
4 .4
8 .7

11 .6
7 .5

11 1.4
13 1. 7
17 UNDEFINED
21 UNDEFINED
16 UNDEFINED
24 UNDEFINED
27 UNDEFINED
29 UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****
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)

Su
tsf

SPT
N

PHI
deg.

Eq - Dr
(%)

SOIL BEHAVIOUR TYPE

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

l

SIGV'
(tsf)

Rf (avg)
(%)

Fs (avg)
(tsf)

Qc (avg)
(tsf)

DEPTH
(meters) (feet)

-----------------------------------------------------------------------------------------------------------------------------------

c~ ~ate :12-07-98
Cone Used :CPT 9-303C
Depth to water table (ft) : 14
-----------------------------------------------------------------------------------------------------------------------------------

11.60
12.10
12.40
12.70
13.00
13.30
13.60
13.90
14.20
14.50
14.60
15.10
15.50
15.60
16.10
16.40
16.70
17.00
17.30
17.60
17.90
18.20
16.50

39
40
41
42
43
44
45
46
47
46
49
50
51
52
53
54
55
56
57
56
59
60
61

134.72
35.16
29.63
37.56
72.46
14.70
17.04
12.96
14.67
12.55

6.69
23.07
29.24
30.23
14.87
10.00
20.60
19.20
19.31
62.61

166.35
276.74
414.60

1.04
0.56
0.21
0.40
0.32
0.22
0.45
0.36
0.26
0.24
0.15
0.34
0.43
0.71
0.37
0.21
0.41
0.34
0.39
1.43
1.46
2.12
2.64

0.77
1.66
0.70
1.06
0.44
1.52
2.62
2.75
1.73
1.94
1.69
1.47
1.45
2.34
2.51
2.13
1.97
1.75
2.02
2.26
0.77
0.76
0.69

1.44
1.47
1.49
1.52
1.54
1.57
1.60
1.62
1.65
1.67
1.70
1.73
1.76
1.79
1.61
1.64
1.66
1.69
1.92
1.94
1. 97
1.99
2.02

sand
sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt

sand
sand

gravelly sand to sand

60-70
UNOFNO

<40
<40

50-60
UNOFNO
UNOFNO
ONOFNO
UNOFNO
ONDFNO
ONDFNO
UNOFNO
UNOFNO
UNOFNO
ONOFNO
ONDFND
UNOFND
UNDFND
UNDFNO
UNDFNO
70-60
60-90

>90

40-42
UNOFD
30-32
32-34
36-36
UNDFD
UNDFD
ONDFD
ONDFD
UNDFO
UNDFO
UNOFD
UNOFD
ONDFO
ONDFD
UNDFD
UNDFD
ONOFD
ONDFD
ONDFD
40-42
42-44
44-46

26
13
10
12
17

7
6
6
7
6
4
9

11
12

7
5
6
7
9

24
36

>50
>50

UNDEFINED
2.1

UNDEFINED
UNDEFINED
UNDEFINED

.6

.9

.6

.6

.6

.3
1.3
1.7
1.6

.7

.4
1.1
1.0
1.0
3.9

UNDEFINED
UNDEFINED
UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) ****
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1
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I 1
, 1

1
1
1,,
1
1___ L _

1
1,
1
1
1
1
I

1 1__L L _

, 1

1 1
1 ,
1 ,

1
1
1
I

1 1

~i===~-~L:- ---~ ----
1
1
1
1
1,
1
1

1
1
1
1
I

I

1
1
1_ L __

FRICTION RATIO

",._0~-;--_-:--_...,....-_8_.0..., ~L.
I
1
1
1
1
1
1
1

I 1___ L L _

250.0
TIP BEARING (tar)

.0
1
1
1
1
1
1

~t:==~=::=·l :__L L L L _

I I I 1
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I_'- L L '- _

I I I I
I I I I
I I I I
I I I I

I I I I
I I I I
I I I I
I I I I
I I I I_ __ L '- L L _

I I I I
I 1 I I
I 1 I I
I I I I
I I I I

..._-..;'_- 1 1 I
1 1 1
1 I 1

I I I I_ __ '- '- L '- _

I I I I
I I I I
I I I 1
I I I I
I I I I

I I I I
I I I I
I I I I
I I I I__'- L L '- _

I I I I
I I I I

I I I I
I I I I
I I I I
I I I I
I I I I
I I I I
I I I I__L L L '- _

I I I I
I I I I
I I I I
I I 1 I

'-_--:'_ 1 1 1
1 1 1
1 1 1
1 1 1

I I I I__L '- L L _

I I I I
1 1 1

'--+--..:'~--: :
1
1

1
I
1
1,
I
1
1

1 1__ L L L _

I 1
I 1
I 1
, 1
, 1

I 1
, 1

I 1
I 1 I_L L '- _

1 1 I
1 1 1
1 1 1
1 1 1
1 I 1
1 1 1
I , 1
, I 1
, 1 1____ L L '- _

1 1 I
1 1 1
1 1 1
1 1 1
1 1 1
1 I 1

I 1
I I

I 1 ,____ L '- L _

1 1 1
1 1 I
1 1 1
1 I 1
I , 1
I , 1
1 1 I
1 1 ,

1 1 1'- L L _

1 1 1
1 , 1
, , 1
, 1 I

1 1 1
1 1 1
1 1 1
1 1 1
I 1 1__ '- L '- _

1 1 1
1 1 1
1 1 1
1 I 1
1 , I
1 1 ,
1 1 1
1 1 1
1 1 1__ '- '- L _

1 I
1 1
1 1

~===~I=- :,
1
1
1

SLEEVE FRICTION (\.sf)
.0 4.0

8

0'

16

56

40

24

48

84

CPT B-30BC Playa Vista Site De

GROUP DELTA
CONSULTANTS, INC. Fs, Qc, AND FRICTION RATIO vs DEPTH

C·27



(')

ill

) DELTA)CONSULTANTS
)

GROUP

CPT Date :11-03-98
Cone Used :CPT B-30B Job No. L196 playa Vista Site De

Depth to water table (ftl , 10 Tot. Unit Wt. (avg) , 115 pef
----------------------------------------------------------------------------------------------------------------------------

DEPTH QC (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
(meters) ( feet) (tsf) (tsf) (%1 (tsf) (%1 deg. N tsf
-----------------------------------------------------------------------------------------------------------------------------

0.20 1 28.78 0.05 0.19 0.02 silty sand to sandy silt 80-90 >48 9 UNDEFINED

0.50 2 56.78 0.49 0.86 0.07 silty sand to sandy silt 80-90 >48 18 UNDEFINED
0.80 3 96.95 1. 59 1. 64 0.12 silty sand to sandy silt >90 >48 31 UNDEFINED
1.10 4 118.64 1. 30 1.10 0.18 sand to silty sand >90 >48 28 UNDEFINED
1. 40 5 86.58 0.99 1.15 0.24 sand to silty sand 80-90 46-48 21 UNDEFINED
1. 70 6 42.89 1. 81 4.23 0.29 silty clay to clay UNDFND UNDFD 27 2.8
2.00 7 112.58 1. 33 1.18 0.35 sand to silty sand 80-90 44-46 27 UNDEFINED
2.30 8 44.48 1. 03 2.32 0.41 5andy silt to clayey silt UNDFND UNDFD 17 2.9
2.70 9 13.43 0.59 4 . 41 0.47 clay UNDFND UNDFD 13 .8
3.00 10 19.18 1. 15 6.01 0.54 clay UNDFND UNDFD 18 1.2
3.30 11 28.17 1. 12 3.96 0.58 silty clay to clay UNDFND UNDFD 18 1.8
3.60 12 7.20 0.34 4.67 0.61 clay UNDFND UNDFD 7 .4

3.90 13 6.78 0.32 4.77 0.64 clay UNDFND UNDFD 6 .4

4.20 14 16.48 0.39 2.39 0.66 clayey silt to silty clay UNDFND UNDFD 8 1.0

4.50 15 26.55 0.39 1. 48 0.69 sandy silt to clayey silt UNDFND UNDFD 10 1.7

4.80 16 13.19 0.50 3.76 0.71 silty clay to clay UNDFND UNDFD 8 .8

5.10 17 27.60 0.46 1. 65 0.74 sandy silt to clayey silt UNDFND UNDFD 11 1.7

5.40 18 7.92 0.14 1. 77 0.76 clayey silt to silty clay UNDFND UNDFD 4 .4

5.70 19 5.70 0.09 1. 58 0.79 sensitive fine grained UNDFND UNDFD 3 .3

6.00 20 9.12 0.24 2.67 0.82 silty clay to clay UNDFND UNDFD 6 .5

6.30 21 10.96 0.36 3.25 0.84 silty clay to clay UNDFND UNDFD 7 .6

6.60 22 5.08 0.10 2.04 0.87 silty clay to clay UNDFND UNDFD 3 .2
6.90 23 5.01 0.12 2.46 0.89 clay UNDFND UNDFD 5 .2
7.20 24 4.82 0.09 1. 80 0.92 silty clay to clay UNDFND UNDFD 3 .2
7.50 25 5.44 0.11 1. 96 0.95 silty clay to clay UNDFND UNDFD 3 .2
7.80 26 7.50 0.15 2.05 0.97 silty clay to clay UNDFND UNDFD 5 .4

8.10 27 10.56 0.33 3.13 1. 00 silty clay to clay UNDFND UNDFD 7 .6

8.40 28 10.47 0.32 3.09 1. 02 silty clay to clay UNDFND UNDFD 7 .5
8.70 29 11.26 0.38 3.35 1. 05 silty clay to clay UNDFND UNDFD 7 .6

9.10 30 51. 93 0.72 1. 39 1. 08 silty sand to sandy silt 40-50 36-38 17 UNDEFINED
9.40 31 21. 41 0.49 2.27 1.11 clayey silt to silty clay UNDFND UNDFD 10 1.3
9.70 32 8.33 0.16 1. 92 1. 14 silty clay to clay UNDFND UNDFD 5 .4

10.00 33 7.16 0.17 2.33 1.16 silty clay to clay UNDFND UNDFD 5 .3

10.30 34 7.18 0.22 3.11 1.19 clay UNDFND UNDFD 7 .3

10.60 35 9.35 0.43 4.64 1.21 clay UNDFND UNDFD 9 .4

10.90 36 8.82 0.45 5.10 1.24 clay UNDFND UNDFD 8 .4

11. 20 37 9.39 0.33 3.51 1.26 clay UNDFND UNDFD 9 . 4

11. 50 38 9.62 0.34 3.50 1.29 clay UNDFND UNDFD 9 .4
-----~---------~------------------------------------------------------------------------~--~----------------

Dr - All sands (Jamiolkowski et al. 19851 PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) * * * *



) GROUP DELTA)CONSULTANTS
)

CPT Date : 11-03-98
Cone Used :CPT B-308 Job No. L196 Playa Vista Site De
Depth to water table (ft) : 10 Tot. Unit Wt. (avq) : 115 pef
-----------------------------------------------------------------------------------------------------------------------------------

DEPTH Qc (avg) Fs (avgl Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
(meters) (feet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf

-----------------------------------------------------------------------------------------------------------------------------------

11.80 39 8.67 0.30 3.42 1.32 clay ONDFND UNDFD 8 .4
12.10 40 13.45 0.54 4.01 1. 34 clay ONDFND UNDFD 13 .7
12.40 41 18.91 0.70 3.70 1. 37 silty clay to clay ONDFNO UNDFD 12 1.1
12.70 42 12.09 0.27 2.23 1.39 clayey silt to silty clay UNDFNO UNDFD 6 .6
13.00 43 9.03 0.22 2.44 1.42 silty clay to clay UNDFNO UNDFD 6 .4
13.30 44 8.54 0.31 3.67 1.45 clay UNDFNO UNDFD 8 .4
13.60 45 10.22 0.39 3.78 1.47 clay UNDFND UNDFD 10 .5
13.90 46 10.85 0.28 2.55 1.50 silty clay to clay UNDFND UNDFD 7 .5
14.20 47 13.76 0.28 2.03 1.52 clayey silt to silty clay UNDFND UNDFD 7 .7
14.50 48 14.72 0.47 3.22 1.55 silty clay to clay UNDFND UNDFD 9 .8
14.80 49 13.76 0.34 2.49 1.58 clayey silt to silty clay UNDFND UNDFD 7 .7
15.10 50 11.53 0.35 3.01 1. 60 silty clay to clay UNDFND UNDFD 7 .5
15.50 51 17.42 0.44 2.56 1. 63 clayey silt to silty clay UNDFND UNDFD 8 .9
15.80 52 10.43 0.25 2.43 1. 66 silty clay to clay UNOFNO UNDFD 7 .4
16.10 53 34.54 0.63 1.82 1. 69 sandy silt to clayey silt UNDFND UNDFD 13 2.1
16.40 54 13.58 0.24 1. 74 1. 71 clayey silt to silty clay UNDFND UNDFD 7 .7
16.70 55 10.73 0.21 1. 99 1. 74 clayey silt to silty clay UNDFND UNOFO 5 .5
17 .00 56 20.07 0.51 2.52 1. 76 clayey silt to silty clay UNDFNO UNDFD 10 1.1
17 .30 57 19.99 0.56 2.80 1. 79 clayey silt to silty clay UNDFND UNDFD 10 1.1
17.60 58 36.51 0.72 1. 98 1.82 sandy silt to clayey silt UNDFND UNDFD 14 2.2
17.90 59 48.79 0.84 1. 71 1.84 silty sand to sandy silt <40 32-34 16 UNDEFINED
18.20 60 146.80 1. 64 1.12 1.87 sand to silty sand 60-70 38-40 35 UNDEFINED
18.50 61 177.58 1.37 0.77 1.89 sand 70-80 40-42 34 UNDEFINED
18.80 62 264.91 1. 76 0.66 1. 92 sand 80-90 42-44 >50 UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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)

CPT Date :11-03-98
Cone Used :CPT B-310C
Depth to water table (ftl : 8

GROUP DELTA tONSULTANTS

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pe£

)

-----------------------------------------------------------------------------------------------------------------------------------
DEPTH

(meters) (feet)
Qc (avg)

(tsf)
Fs (avg)

Itsf)
Rf (avg)

(%)
SIGV'
Itsf)

SOIL BEHAVIOUR TYPE Eq - Dr
(%)

PHI
deg.

SPT
N

Su
tsf

-----------------------------------------------------------------------------------------------------------------------------------
0.20
0.50
0.80
1. 10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11.50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
1B
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3B

47.69
130.15
173.17

84.37
62.07
31.08
31.50
31.33
20.41
35.79
22.26
32.3,3
16.00

8.47
8.73

24.94
50.17
37.73
9.99

11.43
17.89

9.56
B.92
7.20

10.77
14.38
13.19

9.86
13.24
16.91
15.36
14.46
15.19
16.44
10.00
10.45
12.22
10.73

0.08
2.57
2.23
1.24
1.00
1.01
0.61
0.36
0.39
1. 34
0.77
LIB
0.60
0.23
0.26
0.49
0.50
0.40
0.09
0.16
0.25
0.08
O.OB
0.02
0.09
0.21
0.28
0.21
0.43
0.50
0.2B
0.23
0.33
0.36
0.23
0.31
0.37
0.20

0.16
1.97
1.29
1.47
1.61
3.24
1. 94
1.16
1. 94
3.73
3.46
3.64
3.73
2.68
2.94
1. 96
0.99
1.06
0.93
1.37
1. 42
0.84
0.86
0.32
0.87
1.46
2.10
2.16
3.25
2.93
1.85
1.59
2.19
2.21
2.27
3.00
3.00
1.83

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.68
0.70
0.73
0.75
0.78
0.81
0.83
0.B6
0.88
0.91
0.94
0.96
0.99
1.02
1.05
1.07
1.10
1.12
1.15
LIB
1.20
1.23

sand to silty sand
silty sand to sandy silt

sand to silty sand
silty sand to sandy silt
silty sand to sandy silt
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sensitive fine grained

sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay

>90
>90
>90

80-90
70-BO
UNDFND
UNDFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
50-60
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

>48
>4B
>48

46-48
44-46
UNDFD
UNDFD
38-40
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40
36-38
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

11
42
41
27
20
15
12
10

8
17
11
15
10

5
6

10
16
12

5
5
7
5
4
3
4
7
6
5
8
8
7
7
7
8
6
7
8
5

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

2.0
2.0

UNDEFINED
1.3
2.3
1.4
2.1
1.0

.5

.5
1.6

UNDEFINED
UNDEFINED
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1.1

.5

.5
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1.0
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.5
-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) ****



)
GROUP DELTA lONSULTANTS

)

CPT Date :11-03-98
Cone Used :CPT B-310C Job No. L196 Playa Vista
Depth to water table 1ft) : 8 Tot. Unit Wt. (avg) : 115 pef
0-----------------------------------------------------------------------------------------------------------------------------------

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
(meters) (feet) Itsf) Itsf) (%) (tsf) 1%) deg. N tsf

-----------------------------------------------------------------------------------------------------------------------------------
11.80 39 11. 66 0.31 2.69 1.25 silty clay to clay ONDFNO ONDFD 7 .6
12.10 40 16.42 0.48 2.94 1.28 clayey silt to silty clay UNDFND ONDFD 8 .9
12.40 41 17.12 0.39 2.30 1.31 clayey silt to silty clay ONDFNO UNDFD 8 .9
12.70 42 16.74 0.38 2.27 1.33 clayey silt to silty clay UNDFND UNDFD 8 .9
13.00 43 13.00 0.51 3.95 1.36 clay ONDFNO UNDFD 12 .7
13.30 44 12.23 0.32 2.59 1.38 clayey silt to silty clay UNDFND ONDFD 6 .6
13.60 45 12.15 0.24 1. 98 1.41 clayey slIt to silty clay UNDFND ONDFD 6 .6
13.90 46 12.28 0.18 1.47 1.43 clayey silt to silty clay UNDFNO UNDFD 6 .6
14.20 47 12.53 0.24 1. 94 1.46 clayey silt to silty clay UNDFND UNDFD 6 .6
14.50 48 13.10 0.31 2.39 1.49 clayey silt to silty clay UNDFND UNDFD 6 .6
14.80 49 18.88 0.43 2.26 1.51 clayey silt to silty clay UNDFND UNDFD 9 1.0
15.10 50 31.44 0.36 1.15 1.54 silty sand to sandy silt <40 30-32 10 UNDEFINED
15.50 51 38.92 0.79 2.02 1.57 sandy silt to clayey silt UNDFND UNDFD 15 2.4
15.80 52 61. 75 0.88 1. 43 1. 60 silty sand to sandy silt 40-50 36-38 20 UNDEFINED
16.10 53 41.31 1. 05 2.53 1. 62 sandy silt to clayey silt UNDFND UNDFD 16 2.5
16.40 54 20.46 0.49 2.38 1. 65 clayey silt to silty clay UNDFND UNDFD 10 1.1
16.70 55 16.59 0.34 2.05 1.68 clayey silt to silty clay UNDFND UNDFD 8 .8
17 .00 56 20.43 0.49 2.40 1. 70 clayey silt to silty clay UNDFND UNDFD 10 1.1
17 .30 57 57.69 0.88 1.52 1. 73 silty sand to sandy silt 40-50 34-36 18 UNDEFINED
17.60 58 79.74 1. 57 1. 97 1. 75 silty sand to sandy silt 50-60 36-38 25 UNDEFINED
17.90 59 204.96 2.63 1.28 1. 78 sand 70-80 40-42 39 UNDEFINED
18.20 60 263.30 1. 70 0.65 1.81 sand 80-90 42-44 >50 UNDEFINED
18.50 61 346.18 1. 67 0.48 1.83 gravelly sand to sand >90 42-44 >50 UNDEFINED
18.80 62 418.30 1. 42 0.34 1.86 gravelly sand to sand >90 44-46 >50 UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****
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CPT Date :11-03-98
Cone Used :CPT S-311C
Depth to water table (ft) : 8

l
GROUP DELTA CONSULTANTS

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pcf

)

DEPTH
(meters) (feet)

Qc lavg)
(tsf)

Fa (avg)
(tsf)

Rf (avg)
(%)

SIGV'
(tsf)

SOIL BEHAVIOUR TYPE Eq - Dr
(%)

PHI
deg.

8PT
N

Su
tsf

0.20
0.50
0.80
1.10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11. 50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

22.80
79.48
74.85
44.56
23.99
54.71
18.94
20.98
34.15

310.10
241.32
122.35
42.05
34.02
10.74
11. 06
17.15
8.42
6.66
7.38
7.96

14.65
9.34
8.53

11.53
10.82
23.63
27.27
16.17
14.27
21.76
15.84
19.28
33.39
16.48
12.46
11.70
11. 95

0.31
0.89
1.49
0.61
1.10
1. 70
1. 03
0.94
1. 37
2.85
5.36
2.05
1. 41
1.21
0.41
0.37
0.44
0.23
0.13
0.14
0.20
0.21
0.19
0.13
0.21
0.35
1.21
0.86
0.49
0.69
0.63
0.57
0.60
0.43
0.29
0.44
0.56
0.52

1. 37
1.12
1. 99
1. 37
4.58
3.11
5.42
4.50
4.00
0.92
2.22
1. 68
3.35
3.56
3.82
3.38
2.57
2.73
2.00
1. 90
2.47
1. 46
2.00
1.52
1. 82
3.27
5.11
3.14
3.03
4.85
2.88
3.62
3.11
1.30
1. 76
3.53
4.82
4.38

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.68
0.70
0.73
0.75
0.78
0.81
0.83
0.86
0.88
0.91
0.94
0.96
0.99
1.02
1.05
1.07
1.10
1.12
1.15
1.18
1.20
1.23

sandy silt to clayey silt
sand to silty sand

silty sand to sandy silt
silty sand to sandy silt

clay
sandy silt to clayey silt

clay
clay

silty clay to clay
sand

silty sand to sandy silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay

clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

clayey silt to silty clay
clayey silt to silty clay

clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
silty sand to sandy silt
clayey silt to silty clay

silty clay to clay
clay
clay

ONoFNo
>90

80-90
60-70
ONOFNO
ONDFND
UNDFND
UNDFND
ONDFNo

>90
>90

80-90
UNDFND
ONDFND
UNDFND
ONoFNo
UNDFND
ONDFND
ONDFND
UNDFND
ONDFND
ONoFND
UNDFND
UNOFNO
UNDFND
UNDFND
UNDFND
UNDFND
ONOFNO
UNDFND
ONOFNO
UNDFND
ONOFNO

<40
ONOFNO
ONOFNo
ONDFND
UNDFND

UNDFD
>48
>48

44-46
ONOFO
UNDFO
UNDFD
ONoFD
UNDFD

>48
46-48
44-46
ONDFo
ONDFo
UNDFD
UNDFD
ONDFD
UNDFD
UNDFD
ONDFo
ONDFo
UNDFo
ONDFo
ONDFD
ONDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
34-36
ONDFD
UNDFD
ONDFo
UNDFD

9
19
24
14
23
21
18
20
22

>50
>50

39
20
16
10

7
8
5
4
5
5
6
4
4
6
7

23
13

8
14
10
10

9
11

8
8

11
11

1.5
UNDEFINED
UNDEFINED
UNDEFINED

1.5
3.6
1.2
1.3
2.2

UNDEFINED
UNDEFINED
UNDEFINED

2.7
2.2

.6

.6
1.0

.4

.3

.4

.4

.8

.5

.4

.6

.6
1.4
1.7

.9

.8
1.3

.9
1.1

UNDEFINED
.9
.6
.6
.6

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) ****



)

CPT Date :11-03-98
Cone Used :CPT B-311C
Depth to water table (ft) : 8

GROUP DELTA lONSULTANTS

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

)

DEPTH
(meters) (feet)

Qc (avgl
(tsf)

Fs (avg)
(tsfl

Rf (avg)
(%)

SIGV'
Itsf)

SOIL BEHAVIOUR TYPE Eq - Dr
1%1

PH1
deg.

SPT
N

Su
tsf

11.80
12.10
12.40
12.70
13.00
13.30
13.60
13.90
14.20
14.50
14.80
15.10
15.50
15.80
16.10
16.40
16.70
17.00
17.30
17.60
17.90
18.20
18.50
18.80
19.10

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

12.42
32.00
32.89
18.20
15.73
24.84
54.03
20.55
18.88
18.34
63.91

296.81
314.91
167.80
114.21
112.47
38.14
20.89
36.40
32.75
89.12
34.70
80.33

248.12
531.60

0.42
0.69
0.69
0.79
0.72
0.50
0.89
0.52
0.45
0.59
1. 76
1. 93
1. 61
3.04
1. 99
1. 98
1.27
0.49
0.92
0.70
1.17
0.86
1. 53
2.07
3.23

3.41
2.16
2.09
4.32
4.60
2.00
1. 64
2.51
2.38
3.20
2.75
0.65
0.51
1.81
1. 74
1. 76
3.33
2.33
2.54
2.15
1.32
2.47
1.91
0.83
0.61

1.25
1.28
1.31
1.33
1.36
1.38
1.41
1.43
1.46
1.49
1.51
1.54
1.57
1.60
1. 62
1. 65
1. 68
1. 70
1. 73
1. 75
1. 78
1. 81
1. 83
1. 86
1. 88

silty clay to clay
sandy silt to clayey silt
sandy silt to clayey silt

clay
clay

sandy silt to clayey silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

sand
gravelly sand to sand

sand to silty sand
silty sand to sandy silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt

sand to silty sand
sandy silt to clayey silt
silty sand to sandy silt

sand
gravelly sand to sand

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND

>90
>90

70-80
60-70
60-70
UNDFND
UNDFND
UNDFND
ONDFND
50-60
UNDFND
50-60
80-90

>90

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
ONDFD
ONDFD
ONDFD
UNDFD
42-44
44-46
40-42
38-40
38-40
UNDFD
UNDFD
UNDFD
ONDFD
36-38
UNDFD
36-38
42-44
44-46

8
12
13
17
15
10
17
10

9
9

24
>50
>50

40
36
36
18
10
14
13
21
13
26
48

>50

.6
1.9
2.0
1.0

.8
1.4

UNDEFINED
1.1
1.0
1.0
4.0

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

2.3
1.1
2.2
1.9

UNDEFINED
2.0

UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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CPT B-312C Playa Vista Site De

GROUP DELTA
CONSULTANTS, INC. Fs, Qc, AND FRICTION RATIO vs DEPTH
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)

CPT Date :11-03-98
Cone Used :CPT S-312C
Depth to water table (ft) : 8

GROUP DELTA ~ONSULTANTS
Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

l

DEPTH
(meters) (feet)

Qc (avg)
(tsf)

Fs (avg)
Itsf)

Rf (avg)
It)

SIGV'
(tsf)

SOIL BEHAVIOOR TYPE Eq - Dr PHI
1%) deg.

SPT
N

Su
tsf

0.20
0.50
0.80
1.10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11. 50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

33.18
85.69

128. 6~
81. 53
21. 07
34.36
44.44
28.31
10.60
8.85
7.81
6.84

20.37
36.81
32.13

6.71
4.97
7.13
8.15
4.44
4.39
4.95

14.23
8.90

11.72
8.24
6.52

13.89
17 .52
63.86
9.60

11.04
11.40
14.67
10.49
13.36
23.55
10.68

0.08
1.04
2.46
1.00
0.78
0.88
1.25
0.92
0.62
0.47
0.32
0.36
0.44
0.44
0.41
0.20
0.09
0.21
0.12
0.05
0.05
0.08
0.29
0.12
0.14
0.21
0.20
0.56
0.80
0.48
0.22
0.31
0.48
0.58
0.45
0.50
0.59
0.30

0.25
1.21
1. 91
1.22
3.72
2.55
2.81
3.26
5.90
5.27
4.05
5.31
2.14
1.20
1.29
2.93
1.81
2.94
1. 43
1.13
1.21
1. 68
2.06
1.35
1.22
2.59
3.07
4.03
4.55
0.75
2.29
2.78
4.24
3.98
4.26
3.74
2.52
2.78

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.68
0.70
0.73
0.75
0.78
0.81
0.83
0.86
0.88
0.91
0.94
0.96
0.99
1.02
1.05
1.07
1.10
1.12
1.15
1.18
1.20
1.23

silty sand to sandy silt
sand to silty sand

silty sand to sandy silt
sand to silty sand
silty clay to clay

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

clay
clay
clay
clay

clayey silt to silty clay
silty sand to sandy silt
silty sand to sandy silt

clay
silty clay to clay

clay
clayey silt to silty clay
sensitive fine grained
sensitive fine grained
sensitive fine grained

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay
clay
clay

sand to silty sand
silty clay to clay
silty clay to clay

clay
clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay

>90
>90
>90

80-90
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
ONDFND
40-50
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
ONDFND
ONDFND
ONDFND
ONDFND
ONDFND
ONDFND
ONDFND
50-60
ONDFND
ONDFND
ONDFND
UNDFND
ONDFND
UNDFND
UNDFND
UNDFND

>48
>48
>48

46-48
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
ONDFD
38-40
36-38
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
38-40
ONDFD
ONDFD
ONDFD
ONDFD
UNDFD
UNDFD
UNDFD
UNDFD

11
21
41
20
13
13
17
14
10

8
7
7

10
12
10

6
3
7
4
2
2
2
7
4
6
5
6

13
17
15

6
7

11
14
10

9
11

7

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

1.3
2.2
2.9
1.8

.6

.5

.4

.4
1.3

UNDEFINED
UNDEFINED

.3

.2

.4

.4

.2

.2

.2

.8

.5

.6

.4

.3

.8
1.0

UNDEFINED
.5
.6
.6
.8
.5
.7

1.4
.5

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk" 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****



) )
GROUP DELTA CONSULTANTS

)

Su
tsf

.9
2.9
2.2

.8
1.7

.6

.5

.8

.8

.7

.8
1.0

.7

.6

.5

.4

.3

.5

.4

.8

.5
2.4

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

SFT
N

8
18
14

7
11

6
7
8
7
7
7
9
7
8
5
5
4
5
5
7
6

15
26

>50
48

>50
42
45

>50
>50
>50

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40
42-44
42-44
42-44
42-44
42-44
42-44
44-46
44-46

Eq - Dr PHI
(%) deg.

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
ONDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
60-70
80-90
80-90

>90
80-90
80-90

>90
>90
>90

SOIL BEHAVIOUR TYPE

clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

sand
sand
sand

gravelly sand to sand
gravelly sand to sand
gravelly sand to sand

sand
gravelly sand to sand

sand

Job No. L196 Playa Vista
Tot. Unit Wt. (avq) : 115 pef

1.25
1.28
1. 31
1.33
1.36
1. 38
1.41
1.43
1. 46
1.49
1.51
1. 54
1. 57
1. 60
1. 62
1. 65
1. 68
1. 70
1. 73
1. 75
1. 78
1.81
1. 83
1. 86
1.88
1.91
1. 93
1. 96
1. 99
2.01
2.04

SIGV'
(tsf)

2.74
1.93
1. 96
2.88
1.28
2.14
2.80
2.01
1.57
2.54
2.83
2.51
2.24
2.73
2.02
1. 78
1. 90
2.00
1.31
2.19
1. 88
1. 93
0.77
0.51
0.55
0.36
0.25
0.31
0.68
0.47
1.13

Rf (avg)
(%)

0.46
0.91
0.69
0.45
0.37
0.26
0.32
0.32
0.24
0.35
0.43
0.47
0.32
0.35
0.22
0.17
0.17
0.23
0.12
0.34
0.22
0.78
1. 03
1. 42
1.37
1.21
0.67
0.90
2.28
2.29
5.33

Fs (avg)
(tsf)

16.78
47.07
35.43
15.53
29.01
12.02
11.44
15.74
15.31
13.80
15.29
18.71
14.51
12.80
11. 06
9.72
8.96

11.36
9.41

15.65
11.51
40.31

133.78
278.01
249.34
338.62
261.66
284.85
336.77
487.00
473.95

Qc (avg)
(tsf)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

11.80
12.10
12.40
12.70
13.00
13.30
13.60
13.90
14.20
14.50
14.80
15.10
15.50
15.80
16.10
16.40
16.70
17.00
17.30
17.60
17.90
18.20
18.50
18.80
19.10
19.40
19.70
20.00
20.30
20.60
20.90

DEPTH
(meters) (feet)

CPT Date :11-03-98
Cone Used :CPT S-312C
Depth to water table (ft) : 8

-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****
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)

CPT Date :11-03-98
Cone Used :CPT 8-314C
Depth to water table (ft) : 8

)
GROUP DELTA CONSULTANTS

Job No. L196 Playa Vista
Tot. UnLt wt. (avg) : 115 pef

)

-----------------------------------------------------------------------------------------------------------------------------------
DEPTH

(meters) (feet)
Qc (avg)

Itsf)
Fa (avg)

Itsf)
Rf (avg)

1%)
SIGV'
Itsf)

SOIL BEHAVIOUR TYPE Eq - Dr
1%)

PHI
deg.

SPT
N

Su
tsf

0.20
0.50
0.80
1.10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11.50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

38.72
20.37
58.54

175.53
24.92
55.14
67.81
19.94
25.92
15.27
35.92
26.60
7.92
6.48

10.86
15.72

9.35
8.07

17.32
11.56

8.77
9.35
8.07
7.56
7.69

10.81
14.44
23.62
23.75
40.95
10.39
12.34

9.20
9.47

13.04
12.47
12.02
12.58

0.44
0.76
1. 44
1.71
0.59
1. 25
0.89
0.78
0.94
0.76
1.05
1.02
0.30
0.27
0.33
0.31
0.26
0.17
0.27
0.11
0.08
0.12
0.10
0.14
0.11
0.24
0.37
0.97
0.96
0.64
0.20
0.29
0.28
0.33
0.40
0.45
0.26
0.31

1.14
3.71
2.46
0.97
2.37
2.27
1.31
3.91
3.62
4.98
2.91
3.84
3.79
4.12
3.04
1. 99
2.78
2.06
1.56
0.98
0.95
1.28
1.24
1.85
1.39
2.19
2.54
4.11
4.06
1.58
1.96
2.38
3.01
3.48
3.09
3.61
2.14
2.46

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.6B
0.70
0.73
0.75
0.78
0.81
0.83
0.86
0.88
0.91
0.94
0.96
0.99
1. 02
1.05
1.07
1.10
1.12
1.15
1.1B
1.20
1.23

silty sand to sandy silt
silty clay to clay

sandy silt to clayey silt
sand

sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

silty clay to clay
clayey silt to silty clay

clay
sandy silt to clayey silt

silty clay to clay
clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

>90
UNDFND
UNDFND

>90
UNDFND
UNDFND
70-80
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFNO
UNDFNO
UNDFND
UNDFND
ONDFND
UNDFND
UNDFND
UNDFND
UNDFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

>48
UNDFD
UNDFD

>48
UNDFD
UNDFD
42-44
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
UNDFO
UNDFD
UNDFO
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

12
13
22
34
10
21
22
13
12
15
14
17

8
6
7
8
6
5
7
4
4
4
4
5
4
5
7

15
15
13

5
6
6
9
8
8
6
6

UNDEFINED
1.3
3.B

UNDEFINED
1.6
3.6

UNDEFINED
1.3
1.6

.9
2.3
1.7

.4

.3

.6

.9

.5

.4
1.0

.6

.5

.5

.4

.4

.4

.6

.8
1.4
1.4

UNDEFINED
.5
.7
.4
.5
.7
.6
.6
.6

Dr - All sands (Jamiolkowski et at. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15

(')

~

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****



) ) )
GROUP DELTA CONSULTANTS

CPT Date : 11-03-96
Cone Used :CPT B-31.cc Job No. L196 Playa Vista
Depth to water table (ft) : 8 Tot. Unit "It. (avg) : 115 pef
-----------------------------------------------------------------------------------------------------------------------------------

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su(meters) (feet) Itsf) Itsf) III Itsf) Il) deg. N tsf-----------------------------------------------------------------------------------------------------------------------------------
11.80 39 27.38 0.63 2.30 1.25 sandy silt to clayey silt ONDFNO UNDFD 10 1.612.10 40 50.22 0.81 1. 61 1.28 silty sand to sandy silt 40-50 36-38 16 UNDEFINED12.40 41 36.47 0.63 2.17 1.31 sandy silt to clayey silt ONDFNO UNDFD 15 2.412.70 42 15.36 0.43 2.80 1.33 clayey silt to silty clay UNDFNO UNDFD 7 .813.00 43 11. 64 0.35 2.98 1. 36 silty clay to clay UNDFND UNDFD 7 .613 .30 44 14.10 0.39 2.74 1.38 clayey silt to silty clay UNDFND UNDFD 7 .713.60 45 105.49 0.94 0.89 1. 41 sand to silty sand 60-70 38-40 25 UNDEFINED13.90 46 20.44 0.66 3.23 1. 43 clayey silt to silty clay UNDFND UNDFD 10 1.114.20 47 13.78 0.35 2.54 1.46 clayey silt to silty clay UNDFND UNDFD 7 .714.50 48 17.61 0.42 2.37 1. 49 clayey silt to silty clay UNDFND UNDFD 6 .914.80 49 31.18 0.46 1.54 1. 51 sandy silt to clayey silt UNDFND UNDFD 12 1.615.10 50 46.79 1.22 2.50 1.54 sandy silt to clayey silt UNDFND UNDFD 19 3.015.50 51 157.56 1. 67 1.06 1.57 sand to silty sand 70-80 40-42 36 UNDEFINED15.80 52 150.63 1.17 0.77 1. 60 sand 70-80 40-42 29 UNDEFINED16.10 53 22.90 0.52 2.27 1. 62 sandy silt to clayey silt UNDFND UNDFD 9 1.316.40 54 19.12 0.26 1. 38 1. 65 sandy silt to clayey silt UNDFND UNDFD 7 1.016.70 55 24.96 0.57 2.28 1. 68 sandy silt to clayey silt UNDFND UNDFD 10 1.417 .00 56 30.80 1.10 3.58 1. 70 clayey silt to silty clay UNDFND UNOFD 15 1.617.30 57 72.63 1.20 1. 65 1. 73 silty sand to sandy silt 40-50 36-36 23 UNDEFINED17.60 56 134.04 1. 50 1.12 1. 75 sand to silty sand 60-70 38-40 32 UNDEFINED17.90 59 58.25 1. 03 1. 77 1. 78 silty sand to sandy silt 40-50 34-36 19 UNDEFINED18.20 60 47.84 1.12 2.34 1. 61 sandy silt to clayey silt ONDFND UNDFD 16 2.916.50 61 222.47 2.26 1.01 1. 83 sand 60-90 40-42 43 UNDEFINED16.60 62 366.29 1. 69 0.44 1.86 gravelly sand to sand >90 44-46 >50 UNDEFINED19.10 63 337.19 1. 54 0.46 1. 88 gravelly sand to sand >90 42-44 >50 UNDEFINED19.40 64 327.25 3.35 1.02 1. 91 sand >90 42-44 >50 UNDEFINED-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

(')

8

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****
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)

CPT Date :11-03-98
Cone Used :CPT S-31BC
Depth to water table (ft) 8

GROUP DELTA)CONSULTANTS

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

)

-----------------------------------------------------------------------------------------------------------------------------------
DEPTH

(meters) (feet)
Qc (avg)

(tsf)
Fs (avg)

(tsf)
Rf (avg)

(%)
SIGV'
(tsf)

SOIL BEHAVIOUR TYPE Eq - Dr PHI
(%) deg.

SPT
N

Su
tsf

-----------------------------------------------------------------------------------------------------------------------------------
0.20
0.50
0.80
1.10
1. 40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11.50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

52.66
85.88

114.75
84.76
63.30
30.44
24.73
17 .23
11.85

8.88
6.76
7.33

18.14
37.58
23.32
12.60

5.80
11.56

8.33
6.39
5.48
8.88

12.15
7.67
8.79
8.35

11. 05
14.36
20.03
12.01

8.77
7.27

10.45
14.57
19.95
12.49
13.78
23.66

0.29
1. 35
2.14
2.35
1.48
1.27
0.99
0.68
0.63
0.38
0.12
0.26
0.35
0.35
0.52
0.23
0.08
0.26
0.18
0.09
0.04
0.11
0.11
0.06
0.09
0.21
0.34
0.67
0.97
0.30
0.29
0.27
0.29
0.48
0.39
0.31
0.52
0.63

0.54
1.57
1.87
2.77
2.34
4.16
3.99
3.97
5.27
4.24
1. 73
3.50
1.93
0.92
2.22
1. 80
1. 32
2.25
2.12
1.46
0.67
1.20
0.88
0.74
1. 02
2.48
3.11
4.69
4.83
2.46
3.27
3.67
2.74
3.27
1. 96
2.46
3.75
2.66

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.68
0.70
0.73
0.75
0.78
0.81
0.83
0.86
0.88
0.91
0.94
0.96
0.99
1.02
1.05
1. 07
1.10
1.12
1.15
1.18
1.20
1.23

sand to silty sand
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt

silty clay to clay
silty clay to clay
silty clay to clay

clay
clay

silty clay to clay
clay

clayey silt to silty clay
silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
sensitive fine grained

clayey silt to silty clay
silty clay to clay

sensitive fine grained
sensitive fine grained

clayey silt to silty clay
sandy silt to clayey silt
sensitive fine grained

clayey silt to silty clay
silty clay to clay
silty clay to clay

clay
clay

clayey silt to silty clay
clay
clay

silty clay to clay
silty clay to clay

sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay

>90
>90
>90

UNOFNO
UNOFNO
UNDFNO
UNDFNO
ONOFND
UNOFND
ONDFNO
UNDFND
UNDFND
UNDFND
40-50
ONDFND
UNDFND
UNDFND
UNDFND
ONDFNO
ONDFNO
ONDFND
ONDFND
ONOFND
ONOFRD
ONDFRO
ONDFND
ONDFRD
UNOFRD
UNDFND
UNDFND
UNDFRO
UNDFND
ONDFRD
UNDFND
ONDFNO
UNDFND
ONDFND
ONDFRD

>48
>48
>48

ONDFD
ONDFD
UNOFO
ONDFD
UNOFD
UNDFD
UNDFD
ONDFO
UNDFD
UNDFD
38-40
UNDFD
ONDFD
UNDFD
ONDFD
UNDFD
UNDFD
UNDFD
ONDFD
ONDFD
ONOFD
UNDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
UNDFD
ONDFO
UNDFD
ONOFD
ONDFD
ONDrD
ONDFD
ONDFO

13
27
37
32
24
19
16
11
11

9
4
7
9

12
9
6
3
6
5
3
3
4
5
4
4
5
7

14
19

6
8
7
7
9
8
6
9

11

ONDEFINED
ONDEFINED
UNDEFINED

5.6
4.2
2.0
1.6
1.1

.7

.5

.4

.4
1.1

UNDEFINED
1.5

.7

.3

.7

.4

.3

.2

.5

.7

.4

.4

.4

.6

.8
1.2

.6

.4

.3

.5

.8
1.1

.6

.7
1.4

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****



) ) l
GROUP DELTA CONSULTANTS

CPT Date : 11-03-98
Cone used :CPT S-318C Job No. L196 Playa Vista
Depth to water table (ft) : 8 Tot. Unit Wt. (avq) : 115 pet
-----------------------------------------------------------------------------------------------------------------------------------

DEPTH Qc (avg) Fs (avq) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
(meters) (feet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf

-----------------------------------------------------------------------------------------------------------------------------------
11.80 39 16.87 0.30 1. 76 1.25 clayey silt to silty clay UNDFND UNDFD 8 .9
12.10 40 11.11 0.13 1.20 1.28 clayey silt to silty clay UNDFND UNDFD 5 .5
12.40 41 15.42 0.22 1.45 1.31 sandy silt to clayey silt UNDFND UNDFD 6 .8
12.70 42 10.81 0.21 1.91 1.33 clayey silt to silty clay UNDFND UNDFD 5 .5
13.00 43 10.26 0.21 2.08 1.36 clayey silt to silty clay UNDFND UNDFD 5 .5
13.30 44 10.28 0.13 1.26 1.38 clayey silt to silty clay UNDFND UNDFD 5 .5
13.60 45 13.51 0.34 2.49 1.41 clayey silt to silty clay UNDFND UNDFD 6 .7
13.90 46 14.29 0.30 2.10 1.43 clayey silt to silty clay UNDFND UNDFD 7 .7
14.20 47 12.64 0.22 1.74 1.46 clayey silt to silty clay UNDFND UNDFD 6 .6
14.50 48 14.53 0.23 1.56 1.49 clayey silt to silty clay UNDFND UNDFD 7 .7
14.80 49 14.72 0.32 2.17 1.51 clayey silt to silty clay UNDFND UNDFD 7 .7
15.10 50 13.96 0.24 1.72 1.54 clayey silt to silty clay ONDFND UNDFD 7 .7
15.50 51 21. 79 0.52 2.40 1. 57 clayey silt to silty clay UNDFND UNDFD 10 1.2
15.80 52 82.67 0.74 0.89 1.60 sand to silty sand 50-60 36-38 20 UNDEFINED
16.10 53 19.69 0.55 2.79 1. 62 clayey silt to silty clay UNDFND ONDFD 9 1.1
16.40 54 13.53 0.25 1. 82 1. 65 clayey silt to silty clay UNDFND UNDFD 6 .6
16.70 55 14.70 0.28 1. 90 1. 68 clayey silt to silty clay UNDFND UNDFD 7 .7
17.00 56 27.61 0.67 2.44 1. 70 sandy silt to clayey silt UNDFND UNDFD 11 1.6
17.30 57 28.17 0.81 2.86 1. 73 clayey silt to silty clay UNDFND ONDFD 13 1.6
17.60 58 84.48 1.14 1.35 1. 75 silty sand to sandy silt 50-60 36-38 27 UNDEFINED
17.90 59 128.56 2.01 1.57 1. 78 sand to silty sand 60-70 38-40 31 UNDEFINED
18.20 60 235.45 1. 98 0.84 1.81 sand 80-90 42-44 45 UNDEFINED
18.50 61 444.03 2.56 0.58 1.83 gravelly sand to sand >90 44-46 >50 UNDEFINED
18.80 62 435.12 2.46 0.56 1. 86 gravelly sand to sand >90 44-46 >50 UNDEFINED
19.10 63 469.12 2.23 0.47 1. 88 gravelly sand to sand >90 44-46 >50 UNDEFINED
19.40 64 501.82 1. 99 0.40 1. 91 gravelly sand to sand >90 44-46 >50 UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985} PHI - Robertson and Campanella 1983 Su: Nk"" 15

o
b

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****



APPENDIX A 
EXISTING FIELD DATA (Pacific Soils Engineering, 1998)



SHEET 1 OF 2

DROP 30·

uEOTECHNICAL BORING LOG
PROJECT NAME !::cPI~.yr;.~V!i!i.~t.!..- _
GROUND ELEV. _---:'1.,.6"'+::,-_ BORING DESIG._-=B",-O;.'.:-_
GW DEPTH (FT) 14.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE

PROJECT NO 500464
DATE STARTED 12/5/97
DATE FINISHED 12/5/97
DRllLER 2R DRILLING

>
<:>g
o
:I:
>::;

0..-'
::>0
0'"0:::;
<:>>-

Vl

GEOTECHNICAL DESCRIPTION

- 9.9 103

Fin.:gr.Tned-SAiill)Y-SiCTIO-SiCTV SAND~light gi.y. - - - - 0.8 88
moist. medium dense. slightly micaceous

5-

10

15-

f---
R

f----

6/1 B/25

3/5/7 '. SM/ML

All. IAII:
SILTY CLAY, dark brown and CLAYEY SILT, medium
brown, damp, medium stiff

ALLUVIUM (Cal):
SILTY CLAY, trace very fine sand. damp to moist, plastic
at in situ moisture, medium stiff

-sitfy-SAND.-orange brown~ fine to-coarse,-trac-es fTne to- -~
coarse gravel, damp, medium dense
-Sllfy-cUy~ black, damp-to moist, medium-stiff - - - - - -

7. I 108

7.9 I I 2

85

82

96

90 OS
HY

20-

-
25-

ML

9.2 73 98

SANDYsfLf. dirk" iriy:t.iOwn. moist;-medium stif!."t'.".- - 9.9 106 9 I CON
old rootlets and pin size pores. aqua coloring HY

30-

35-
6/8/12

CLAYEY Rne to-Coarse-Gramed-SANO, and fine-to coarse- - 0.2 95 36
gravel, wet, medium dense to dense. trace cobbles

-------------------------------SILT, with traces of CLAY. dark gray~brown, moist to wet. 0.0 93 99
medium stiff to stiff, traces of mica

SAMPLE TYPES,
[llJ RING (DRIVE) SAMPLE

I]]SPT (SPLIT SPOON) SAMPLE

III BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING. INC.

PLATE A-1



DRILLER 2R DRILLING
TYPE OF DRILL RlG 8" HOLLOWSTEM

SHEET 2 OF 2

PROJECT NO.
DATE STARTED
DATE FINISHED

500464
12/5/97
12/5/97

GEOTECHNICAL BORING LOG
PROJECf NAME :.;P1=OY=O~Vfji.~tO~=:- _
GROUND ELEV. _ I 8 + BORlNG DESIG._---=B:,,-O;,.:..l__
GW DEPTH (F1) 14 00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30-

,....
'"""

>-
w w u. " Cl.-':I:_ > -'w -' iii 0 :::>0

'"""~ Cl.Cl. Cl.
Cl.

G W ::; ;: -' 0'"
w,f -' ::;>- 0 0:::;
o- w <C'""" <C 0 :I: ,,>-en en -'

'"""
en

'" ::l

R 3/5/7 7; ML
- - c;
-

~
~

45- - c;
R 61717 ~f- r;;;

-

GEOTECHNICAL DESCRIPTION

CLAYEY SILT, dark gray, moist to wet. medium stiff to
stiff, plastic with dark brown mottling, interbedded with
fine-grained SANDY SILT, wet

CCA-YEY SILT~ d-ark gray~ wet~medium stiff to-stiff. - - - - 
micaceous

3.4 89 99 CON
HY

50- f-
R 6/8/12
f-

-

SS- e- 17/R
f- o for 4 . . .......

,....

3.7 88 100

gravel

hPI..E~I~ST~0~C§E~N~E~S~AN~D~!Ps~I:::~=~=-==~=--:--i3.9 120 93
Fine to Medium·Grained SAND, gray, wet. dense, with
some coarse SAND, fine gravel

60- Becomes coarser with-depth, fin-e to-coarse-grained SANO- - 3.0 117
and fine to coarse GRAVEL.

81

96

97

Total Depth 71 feet
Groundwater encountered at about 14 feet

Encountered piece of cobble

-
R-

70

65-

II
SAMPLE TYPES,

[]!] RlNG (DRIVE) SAMPLE
1]]5PT (SPUT SPOON) SAMPLE
lID BllLK SAMPLE [J] TUBE SAMPLE

:J GROUNDWATER

~SEEPAGE

PACIFIC SOILS
ENGINEERING, INC.

PLATE A-l

A- &7



SHEET I OF 2

PROJECT NO. 500464
DATE STARTED 12/9/97
DATE FINISHED 12/9/97
DRILLER 2R DRILLING
TYPE OF DRIll. RIG 8" HOLLOWSTEM

GEOTECHNICAL BORING LOG

PROJECT NAME ~Pl~ay;aaV~i~.t~a~~ _GROUNDELEV. 16+ 80RINGDESIG. 6"02
GW DEPTH (F1) 15.00 LOGGED BY ==~O~O~=
DRIVE WT. 140 lb. NOTE
DROP 30"

SllfY-FTne·Grained SAN-D~ o-range-browii.-damp~ medium - 
dense

MAX
eSR
EI HY

- 4.3 118 91

GEOTECHNICAL DESCRIPTION

@5' cobble encountered

FILL (AI):
Fine-Grained SANDY CLAY. brown, damp, medium stiff,
with some coarse SAND and tine gravel

SC

>
<!)

g
o
r....
:::;

5-

-

""'" r_ w w
> -'w -'.... - Q.Q. Q.

Q.~ w ::;> ::;w,f -'w ..: .... ..:0- (J) (J)

8-

90 100 OS

9.7 107 93

-~9.9 94 99 CON
HY

SILTY CLAY to CLAYEY SILT, black brown

ALLUVIUM lOa":
SILTY CLAY. black, damp, medium stiff

Water measured at 27 feet and 3 inches during drilling

@ 20' wet sample

Fine:Gr8lnetf SANDY SILT:- d-amp to rrioist:-medium dense;- - 2.5 79 99
micaceous

Coarse to-Fine:Gr8'in-ea SAND,-black-gray.-moist-to wet.- - 
medium dense

CL

ML

.".. "

."..

1/2/4

3/4/6

35

30-

10-

-
lS- I--

R
e.-

11""

20- ~

~

-
-

25- f--
. ~
-

SAMPLE TYPES, ~ GROUNDWATER
(]lJ RING (DRIVE) SAMPLE
lIISPT (SPLIT SPOON) SAMPLE ~ SEEPAGE

[I] BULK SAMPLE CD TUBE SAMPLE

PACIFIC SOILS
ENGINEERING, INC.

PLATE A·2



SHEET 2 OF 2

PROJECT NO. 500464
DATE STARTED 12/9/97
DATE FINISHED 12/9/97
DRIllER 2A DAILLING
TYPE OF DRll.L RIG 8" HOLLOWSTEM

GEOTECHNICAL BORING LOG
PROJECT NAME "pt:.Y:.~V~i~.t~a~= _
GROUND ELEV. _ 16... BORING DESIG._-=B:;:"O:::;2~_
GW DEPTH (F1) 15.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30"

CLA'fEY Caar'.:GraTned-SAND with-gravel. blacl, brown~ - -1,7.8 95 97
wet. medium dense

·

·

·

·
45- ~

A
I--

....
\!:
III
?:o
-'
<Il

31718

>-

9
o
r....
:::;

GEOTECHNICAL DESCRIPTION

CLAYEY SILT with some fine-grained SAND, dark brown.
wet, micaceous

w_
a:~
:>
........
'!1z
00
::;u

7.7 98 99

50-

·
·

·
. >.".

-------------------------------Fine to Medium-Grained SAND. black brown, wet, medium rL6.6 97 98
dense

I-
~1

Fine-to CoaiSe-Grained SAND -;with tinetoc-oarsegr8ve~ - - 2.0 129 99
gray, wet, dense

PlEISTOCENE SAND IPsI: ~6.0 102 89
Fine-Grained SILTY SAND, with fine to coarse gravel. dark
gray, wet, medium dense to dense. gravel encountered 55
to 60 feet

55-

-
-
-

60-

-
-

65-

70-

I-- f-'''':+
~ 7/13/30:"

~.'.
1/15/4 f-'f

Iio'f
r.-e·.•
'-'.';;';'t:-
Iio':

150 for ~••
~ .

••~ ..•
~:.

~t
4 150far~

Same as 60' with fine cobbles

Total Depth 71 feet
Groundwater encountered at about 15 feet

- 8.0 133 80

- 0.5 131 98

SAMPLE TYPES,
em RING (DRIVE) SAMPLE

lIISPT (SPLIT SPOON) SAMPLE
1m BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-2



GEOTECHNICAL BORING LOG SHEET 1 OF 2
PROJECT NO. 500464
DATE STARTED 12/9/97
DATE FINISHED 12/9/97
DRILLER 2R DRILLING
TYPE OF DRIU RIG 8" HOLLOWSTEM

PROJECT NAME ,-PI:ay:a~V~i~st~a;:::= _
GROUND ELEV. _ 16 + BORING DESIG._~B::"O:;3~_
GW DEPTIi (F1) 15.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30"

90 99 HY

73 100 CON
HY

fl1.7 106 98

- 7.3 123 54

-be.5 81 97 CHEM

- 8.5

Occasional cobbles

FILL IAI):
Medium to Coarse-Grained SANDY CLAY, brown, damp,
medium stiff, also fine gravel

ALLUVIUM 10al):
SILTY CLAY, black. damp, medium stiff

GEOTECHNICAL DESCRIPTION

Water on sampler

SILTY CLAY, black, moist to wet, stiff

j,

~CCAYEYSAN5'-graV·6rown~damp, ,,;edlum-dens. - - - - - ~2.e

CL

ML

f--
R

f---

>
w
~

w

-

5-

15-

25-

30-

-

20-

10-

35
7/7/7 ML Medium:Grained-S-AN5YSII:'r~ gray·brown, W.t~medium - -~5.0 101 99 OS

dense

SAMPLE TYPES,
[IJ RING (DRIVE) SAMPLE
[IJSPT (SPLIT SPOON) SAMPLE
IEBULK SAMPLE rn 11JBE SAMPLE

I GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-3

1t-'7t>



GEOTECHNICAL BORING LOG SHEET 2 OF 2

DRILLER 2R DRILLING
TYPE OF DRilL RIG S" HOLLOWSTEM

PROJECT NO.
DATE STARTED
DATE FINISHED

500464
12/9/97
12/9/97

PROJECT NAME !:pt:ay=a:V~i~st~a;:== _
GROUND ELEV. _ 16 + BORING DESIG._......:::B:;.O:;:3~_
GW DEPTH (FT) 15 00 LOGGED BY 00
DRIVE WT. 140' lb. NOTE
DROP 30"

S7 99

101 49 CON
HY

1.9

w-
a;i/
:>......
'Ez
00
::;:<.>

GEOTECHNICAL DESCRIPTION

CLAYEY Coarse·Grained SAND, with gravel. black brown,
wet, medium dense

SP

>

'"a-'a
:I:...
:::;

3/4/7

4/9/11
45

"..
:I:_ w w

> -'w -'
... - 0.0. 0.o.G w ::;:>- ::;:w~ -'w <>: ... <>:0-

CIl CIl

~

50 I--

~
5/7/10 : ..

.
, .

.'

..

55 I--
R 4/9/12-

"..

SilTy'Madium iO Fini-Gra;ned SAND,'gray-black, wee' - -bS.9 95 100
medium dense

._._---------------------------CLAYEY SILT, gray-brown. moist to wet. firm, micaceous 2.0 106 100

60-

65

70·

-

-
R 111 1/50f .:.

- -'.
C·
1-'>.
~.>.

I- 1-'>.
~ 1 /50 for ~.>.

~.>.
~ :,"
~ ..
Ie';.

I-- ~ ••
,R 1 /50 for -:.::
r-- ~

SP

ISTOGE E 0 IPsI: ~0.6 103 87
Medium to Coarsa-Grained GRAVELLY SAND, gray-brown,
wet, medium dense

Increase in gravel size with occasional cobbles - 6.5 117 99 CON
HY

-Medium-to Fine--Gralned-SAND, giay-:brown.-w8t, ~ecjTum- -b3.7 104 99
h.dense, micaceous r

Total Depth 71 feet
Groundwater encountered at about 15 feet

l,-.
l
l

SAMPLE TYPES,
IE RING (DRIVE) SAMPLE
[IJSPT (SPLIT SPOON) SAMPLE
!II BULK SAMPLE OJ 111IlE SAMPLE

~ GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-3

ft- 1/



DRIllER 2R DRILLING
TYPE OF DRILL RIG 8"HOLLOWSTEM

SHEET 1 OF 2

PROJECT NO.
DATE STARTED
DATE FINISHED

500464
12/9/97
12/9/97

(.:iEO TECHNICAL BORING LOG
PROJECT NAME !:.P1:av:a::iv[isita==:- _
GROUND ELEV. _ 16 + BORING DESIG._--=B",-O:;.4::...-_
GW DEPTH (F1) 10 00 LOGGED BY DO
ORNE WT. 140 lb. NOTE
DROP 30"

silfY"SAND, medium-to fine grainoa,-graY·iirown~ damp, - -S3.3 89 98
medium dense

Ir
r.SANDYCLAY~ mO"d!lu;; iirai;;oa,"graY·brown~ damp, - - - "-b7.8 95 97 OS

medium stiff HY

5

10-

15

>
'j
w

-
2

-
2

....
"-
iii
~o
-'
lD

>
<:Jo
-'o
::c....
:::;

CL

GEOTECHNICAL DESCRIPTION

ALLWIUM fOall:
CLAYEY SAND. medium to coarse. dark brown, moist.
medium dense, some gravel to 3/4" subrounded

CLAYEY SAND, medium to coarse with gravel. brown.
damp, medium dense, occasional cobble

9.9 120 66

20-

25

3/4/6 '.

2/1/2 ML

SANDYSILf,tino-grainid~ g-ray:brown, Clamp to-moTst. - - - ~0.4 80 98
firm

SAMPLE TYPES,
IE RING (DRIVE) SAMPLE
[IjSPT (spLIT SPOON) SAMPLE
IE BULK SAMPLE OJ TUBE SAMPLE

30-
.

35-

5/4/12

4/7/7

No Recovery

J GROUNDWATER

..-SEEPAGE •

-

PACIFIC SOILS
ENGINEERING. INC.

PLATE A-4



GEOTECHNICAL BORING LOG SHEET 2 OF 2
PROJECT NO. 500464 PROJECT NAME Playa Vista
DATE STARTED 12/9/97 GROUND ELEV. 16 + BORING DESIG. 8-04
DATE FINISHED 12/9/97 GW DEPTH (FI) 10.00 LOGGED BY DODlULlER 2R DRILLING DRNEWT. 140 !bs NOTE
TYPE OF DRILl RlG 8"HOLLOWSTEM DROP 30",....

.... >- w-I_ w w

'" '" Q.~ a:i/ =>- Z> ~w ~ 0 :::>0 UI- ''2.., a:m1-- Q.Q. Q. m
~ :::>- Q.-

~Fi/
wI-Q.ll w ::;>- ::; i: 0 0'" GEOTECHNICAL DESCRIPTION 1-1- -V> Iv>~ 0::::; 5!1z >-ZWu. w «I- « 0 I ~~ I-w0- ",>- 00 o::w 01-m m -' -ן m CC'" ::J ::;u :::>

R 3/3/4 t;;1/ SILTV CLAY, bluish gray-brown, moist, firm 5.2 88 98 CHEM
I--- 1/

t;;
f/
t;;
t45- I--- f;;

same as above -
\38.0R 3/5/7 f;; CL 83 99 OS

I---
'/

~ V v
" ~v

[;;~
.; ..

~~ -------------------------------50- R 5/8/6
[:;;~

SILTY CLAY,with fine grained sand, blue gray-brown. 2.5 90 99- moist to wet, firm

~~

~
[;;~

- t;;~
55- I-- ML ~IlfY-cUY~ black-brown: moist, firm-with some fine- - - - 1.8 81 99 CON

~
4/4/6

SAND HY

,....

60- f-
R 1/2/7 .'

f- ..
·· .. ..

.
·-

.'

65- f- SPR o for 3 ..
f- '.

·.. ; .

" ··
·

[ 70- f-
dR 3D/50

f-

[
.,

"

PlEISTOCENE SAND {Ps!: 2.0 119 79
SAND, medium grained, gray-brown, wet, medium dense

samo as abovo - 3.1 103 99 OS
HY

Coarse Grained SAND. gray-brown. wet, dense with gravel - 9.4 122 67
up to 112" subrounded ~

Total Dopth 71 loot
Groundwater encountered at about 10 feet

'.~..

SAMPLE TYPES,
[XJ RING (DRNE) SAMPLE

!IlSPT (spLIT SPOON) SAMPLE
IE BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A"4

1t-73



SHEET 1 OF 2
PROJECT NO.
DATE STARTED
DATE FINISHED
DRILLER

500464
12110/97
12/1 0197

2R DRILLING

GEOTECHNICAL BORING LOG
PROJECT NAME !:!P1!!:aYl:!a!..:V~i~stl!a _
GROUND ELEV. 16 + BORING DESIG._~B,=,-O;.:5,,-_
GW DEPTH (!'1) LOGGED BY DO
DRIVE WT 140 Ibs NOTE
DROP 30"

7.9 82 97AllUVIUM laal!: SANDY CLAY, gray-brown, wet, soft

FlU lAll:
SANDY CLAY, gravel. moist to wet. stiff

CLAYEYSANiS,-coarse up·to 1/4": iilack-broW-n~d·amp, - - - 9.9 119 65
stiff

GEOTECHNICAL DESCRIPTION

>
'"o-'o
:r
I
::J

5

> ~w wa.-'
w a.a.
-' ::;>- <::;
W <I-

'Jl 'Jl

10-

15-

-

20·

25-

30-

11111

21112

31516

CL SiLTY·CLAY, griiY:browii,·W-et: oaKoCtiferous: p.-ii'-In,-· - 170.8 58 98 CON
micaceous MY

SANOYCLAY7b1ackbrow-;';moTstto wet;soii - .•.•. - 8.6 87 77

-

-

35- >-
R

>-
313/4 Sllfy·tinisANiS'-Wi,h CLAV;bTue-gray7 ";;et'-soft-: _. _. - 7.8 96 99

micaceous

i..

-

SAMPLE TYPES,
[!J RING (DRIVE) SAMPLE

lIlSPT (spLIT SPOON) SAMPLE
[I] BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING. INC.

PLATE A-5

ft-7'f



SHEET 2 OF 2

DROP 30"

PROJECT NAME !:.PI=a:Va:iV~;,~,a==:- _
GROUND ELEV. _ 16 + BORlNG DESIG.==~B~-O~5~=
GW DEPTH (F1) LOGGED BY DO
DRIVE WT. 140 lb.. NOTE

ut:u I t:l;HNICAL BORING LOG
500464PROJECT NO

TYPE OF DRiLL RlG 8" HOLLOWSTEM

DATE STARTED 12/10/97
DATE FINISHED 12/1 0/97
DRlllER 2A DAILUNG

••

>- >
I_ w w iJi '"> -'w -' 0>-- "-"- "-
"-~ w >: -'

-' ::!!> ::!! 0Wu. w «>- « 0 I0-

'" '" -' >-cc :::;

A 4/4/8
f--

GEOTECHNICAL DESCRIPTION

CLAYEY SILT, blue-gray, moist to wet, firm, micaceous 112.0 92 99

:.'
45- f--

• A. f--

~

-
55- f-

A
f-

,..
60-

~
f--

-------------------------------SILTY CLAY, blue-gray, wet, very firm, micaceous 6.5 85 99

9.7 93 99 CON
HY

same with l/S" root encountered

ci:AYblu.-grav~ ;;".,~.ott - - - - - - - - - - - - - - - - - 3.3 89 100

-, foot' layer-ofmedium to-fiiie-SAND - - - - - - - - - - - 
CCA-Y~b"jue-gray~ wet.-soh - - - - - - - - - - - - - - - - -

h:iJ]I!![~~N~E~~DgJ!tPs~)::-_.___=_._=___=_=__-i 9.6 116 99
Fine to Coarse SAND, gray, wet, medium dense to dense,
trace of sirt. cobble fragments in tip 2 1/2-

ML

.. .....

f
A
f-

50-

65-
27/53 ..,..::
~

same with increase in grain size

10lal Daplh 66 fa.,
Seepage at about 1 foot
Possibly locally shallow perched groundwater

- 9.0 139 98

[

SAMPLE TYPES:
[!J RlNG (DRIVE) SAMPLE

[IjSPT (spLIT SPOON) SAMPLE

1m BULK SAMPLE I]] TUBE SAMPLE

:a: GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-5

A-7S'



GEOTECHNICAL BORING LOG SHEET 1 OF 2
,.' PROJECT NO. 500464

DATE STARTED 12110/97
DATE FINISHED 12/1 0/97
DRIllER 2R PRILUNG
TYPE OF PRIll RIG 8" HOLLOWSTEM

PROJECT NAME ,-,P1=ay:a:Vbi[st~a== _
GROl"ND ELEV. _ 16 + BORlNG DESIG._~B:;:"O~6~_
GW DEPTH (F1) 10.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30'

FILL (All:
Medium SANOY CLAY, brown, damp, firm

7.0 97 99ALLWIUM laal!:
SILTY CLAY with fine SAND, gray-brown. damp, firm

GEOTECHNICAL DESCRIPTION

-------------------------------CLAYEY medium SAND, brown. damp, medium dense

-------------------------------SILTY fine SAND, brown, wet, loose to medium dense 0.7 95 98

>
'"o-'o
:I:
I
:J

I-
R

f--

·
·

5-

-
10-


·

·

15-

93 99 CON
HY

-~0.7 106 95

PACIFIC SOILS
ENGINEERING, INC.

PLATE A"6

same as above

same as above -~3.4 103 99

SAND-YCI.AY~gray:hrown, moistto- wet, lii"m- - - - - - - -

SANo'f-siLf. graY:brown~moTst' to w.t~ soli - - ~ - - - - -b1.4

SllfY-SAND,mediu-"'-to coarse: gray:brown,moistto - --
wet. dense

~ GROUNDWATER

'-SEEPAGE

ML

2/3/3~

~
"'" ~
~

·?al··.~3/6/8
.~

.
3/9/15 :

~~

I-
R

e--

·
·

·
·

20-

·
·
·

25-

·
30-

·
·
·

·
35-

SAMPLE TYPES,
IE RlNG (DRIVE) SAMPLE
[IlSPT (SPLIT SPOON) SAMPLE
IIIBULK SAMPLE (]] TUBE SAMPLE



SHEET 2 OF 2
PROJECT NO. 500464
DATE STARTED 12110/97
DATEFINlSHED 12/10/97
DRILLER 2R DRILLING
TYPE OF DRilL RIG 8" HOLLOWSTEM

GEOTECHNICAL BORING LOG
PROJECT NAME ~P1=ay:a:Vijl[st~a==- _
GROUND ELEV. _ 16 + BORING DESIG.==~B~-O~6~=GW DEPTH (F1) 10,00 LOGGED BY DO
ORNE WT, 140 lb. NOTE
DROP 30"

>

'"g
o
J:
>
:J

GEOTECHNICAL DESCRIPTION

SILTY CLAY, gray-brown, moist to wet. soft to firm.
micaceous

9,4 97 99

45

-

50-

-

55-

I-
R

I--

I-
R

I--

2/4/6

3/6/8

4/5/12 '.

ML ci:AYEYSiC;-~black:brow;;,-moiSt-to ;Vet,-flrm - - - - - - - 3.6 79 80 CON
HY

ci:AYEYSANii'-bjj,ck~bro;Vn, wet: dense - - - - - - - - - -b8,3 96 98

SANOY-CLAV7biack..brow-n;moTsttO wet~fjj.m - - - - - --

Fiii'-SANi5YSiC;-~biu• .gray: mOist,firm: mlcaceou.: 1/S·- -~1,2 92 99
root

ci:A-YEYMedlum SAN-D~ grav:tlrown, w.t~ cfenso,root - - -~5.2 100 99
lIS", micaceous. occasional coarse sizes to 1/4"

-
60-

.

-
65-

~
R

I--

I-
R

I--

3/7/10~

~@
~14150 .

...>....

PLEISTOCENE SAND (PsI:
Coarse SAND, gray·brown, wet. dense

5,0 119 98

[

f

-

70-

..- ..
•. .'.;>....

......
: ".: .

~,"

,R 1 150 for ~':'...,:'
.-- f--"-'-'

SP same

Total Depth 71 feet
Groundwater encountered at about 10 feet

- 7,9 109 89 OS
HY

SAMPLE TYPES,
O!J RING (ORNE) SAMPLE
[I]SPT (SPLIT SPOON) SAMPLE
1m BULK SAMPLE OJ TIJBE SAMPLE

J GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-6

11--77



TYPE OF DRILL RlG 8" HOLLOWSTEM

SHEET 1 OF 2

DROP 30"

GEOTECHNICAL BORING LOG
PROJECT NAME !:PI!!ayy!a!..V~i~st~a,- _
GROUND ELEV 16 + BORING DESIG B-07
GW DEPTH (F1) 11.90 LOGGED BY ==~D~O~=
DRIVE WT. 140 Ibs NOTE

500464
12/10/91

DATEFINlSHED 12/10191
DRn.LER 2R DRILLING

PROJECT NO,
DATE STARTED

..

.... >-
:I:_ '" '" ~ '"> ..J", ..J 0.... ~ 0.0. a. Vl ..J
0. 0 '" ::;>- ::; ~ 0",,f ..J

'" « .... « 0 :I:0-
Vl Vl ..J ....a> ::J

GEOTECHNICAL DESCRIPTION

'" -a:;jI.
:::J
........
!!!z
00
::;u

5

10

15 -
R
~

,..

20- e-
~

~
~:z:0

618113~

~
~

1/12/13~:

~0a
3/4/5 "

2/3/3

SC FILL (AI!:
CLAYEY SAND. brown, damp, medium dense MAX

RV
HY

-cC(y~ s-ome fTne sANo~black: damp to-m-oist: haid~ - - - - 4.3 100 96
micaceous. roots

ALLUVIUM (Oall: 2.4 90 99
SANDY SILT, black-brown, damp to moist. firm. micaceous

Ir
water

25
2/5/4 ML -------------------------------SANDY SILT, greenish gray, wet, firm 0.5 101 91 CON

HY

30-
3/5/5 ML SANDY SILT, gray-brown, wet. firm - 6.4 98 99 OS

J
i

-

-

-

35-
112/4 . ,

No Recovery -

SAMPLE TYPES:
III RING (DRIVE) SAMPLE
[S]SPT (spLIT SPOON) SAMPLE
[II BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A·7

.'



SHEET 2 OF 2

PROJECT NO. 500464
DATE STARTED 12/10/97
DATE FINISHED 12/10/97
DRlLLER 2R DRILLING
TYPE OF DRlLL RIG 8" HOLLOWSTEM

GEOTECHNICAL BORING LOG
PROJECT NAME ,"PI=OY:O~Viji~.t~O;== _
GROUND ELEV. _ 16 + BORING DESIG._~B~-O~7__
GW DEPTH (F11 17.00 LOGGED BY DO
ORNE WT. 140 lb. NOTE
DROP 30",...

>-I- w-
I_ w w !!: '" Q.-' "'# =>- Z

"'l/l> -'w -' 0 ::l0 UI-

~r~
I-~ Q.Q. Q. l/l ::l- 0.- wI-Q.S w ::;>- ::; ;: -' 0'" GEOTECHNICAL DESCRIPTION 1-1- -l/l

~~ Il/l-' 0 ",::;
~Z >-ZWu.. w «I- « 0 I I-w0-

l/l l/l -' I- "'in 00 "'w '" 01-

'" ::; ::;u 0 0 ::l

~
6/7112 : SILTY medium to coarse SAND, gray-brown. wet. medium 9.8 110 99

- dense

-

-------------------------------SILTY CLAY, blue-gray, moist to wet. soft to firm 3.5 99 90

-------------------------------CLAYEY SILT, blue-gray, moist to wet. firm, with roots· 2.3 90 99

•

45-

50-

55-

I-
R

I--

same as above - 8.9 94 97

60-

- 2/20/3 >:.:
.....-..:- ....

. .

hPI..E~IST~O~C~E~N~EgSAN~~D~(Ps~I~:~=~=_==-----i 7.7 112 95
Coarse Grained SAND, blue-gray, wet. dense

I

65-

70-

"R 121 0150 f'4<- .
.:':'" ...

7/20/48('::':.-:

same, 1 1/2" gravel in tip

same

Totol Dopth 71 feet
Groundwater encountered at about 17 feet

- 5.5 116 93

- 0.3 127 84

SAMPLE TYPES,
[!J RING (DRIVE) SAMPLE
IIISPT (spLIT SPOON) SAMPLE
rnJ BULK SAMPLE CD TUBE SAMPLE

, GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A·7

1+-71



GEOTECHNICAL BORING LOG SHEET 1 OF 2
PROJECT NO. 500464
DATE STARTED 12/11/97
DATE FIN1SHED 12/11/97
DRIlLER 2R DRilLING
TYPE OF DRIlL RIG 8" HOLLOWSTEM

PROJECT NAME ~P1:ay=a:V~i[.t~a== _
GROUND ELEV. _ 16 + BORING DESIG.::==B~.O~a~=
GW DEPTIi (FT) 15.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30"

>

'"o-'o
:I:....
::;

GEOTECHNICAL DESCRIPTION

SANDYCIAY~ co.rsa~ biack:brown.-dariip~ firm;- . - - - - - 5.5 116 92
micaceous
6 inch layer of SILTY SAND

," water

t~A~ll~UV~IU[:ijM~(Qal~i.i:I:::--::--=-:::=--~:---:----~ 5.2 88 99
ClAYEY SILT. with medium SAND. gray-blua. moist to
wet, firm

5

10-

15-

·
·
·

FlllIAf):
CLAYEY fine to coarse SAND. brown. damp, loose

same but damp to moist. with cobble fragments - 5.6 114 32

20- f-
R

f--
2/3/4 ML same with roots and shells 1.5 71 82 CON

HY

25-

·
·

4/6/9 CCA-YEY SiCt-with midiUm SAND: bIUil:giilv. moist to-wat. - 0.0 106 92
firm. micaceous

SAMPLE TYPES:
IE RING (DRIVE) SAMPLE
IIlSPT (SPur SPOON) SAMPLE
IE BUlK SAMPLE rn TUBE SAMPLE

PACIFIC SOILS
ENGINEERING, INC.

PLATE A·a

89 99

95 100 CHEM8.5

•

COMs.SAND;-~~;-wat----·------------

SilfY-CUV, graY:brown,-moiSfto wet,-soft - - - - - - - -_

.--.---------------.-.---------Fine SANDY CLAY, gray-brown, moist to wet, firm, roots 5.6

:J GROUNDWATER

~ SEEPAGE

5/5/8

2/5/7
f-

R
f--

·

-

35-

30-

•

,.

i

I
I



GEOTECHNICAL BORING LOG SHEET 2 OF 2
PROJECT NO. 500464
DATE STARTED 12/11/97
DATE FINlSHED 12/11197
DRILLER 2R DRILLING
TYPE OF DRILL RIG 8" HOLLOWSTEM

PROJECT NAME ~p~la~ya~V~~ist~aE~ _GROUND ELEV. 16 + BORING DESIG._~B~-O~8~_
GW DEPTH (FT) t 5,00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30"

". >- > w_w w

'"
OJ .. -' a;* => zJ:_ > ....w .... 0 :>0 :>- u>- ''2-.:

a;U)>-- .... .. U) .... 0.-

~F*
w>-.. ~ w ;= 0'" GEOTECHNICAL DESCRIPTION >->- -U).... ::;> ::; 0 a;::; !!1z >z J:U)Wu. w «>- « 0 J: ;F' >-w0- OJ> 00 a;w 0>-'" '" .... >- U)

"" :>'" :l ::;u

R 3/5/7 ML CLAYEY SILT, aqua, moist to wet, firm. micaceous, roots 135.8 87 99 CON- ~ HY

45- ~
R

f-
5/8/7 -------------------------------CLAYEY SILT. gray-black. moist to wet. firm, micaceous 1.8 92 100

4.2 88 99 CON
HY

CLAYEYSAND:cii.,.;, w;'th-,ubro·uiidecr gravel upto 1"~ - - 8.2 95 99
moist to wet. dense

hPI..E~I~STIJO~C~E~N~E~~D~IPs~I:=~---------i7.5 110 88 OS
Coarse SAND. gray, wet, dense HY

973.7 101same with increase in grain size

Total Oapth 71 foot
Groundwater encountered at about 15 feet

ML

SP

'.' .

4/7/11

4/5/8

. .' ..

" ..:-:-".

6/8/12~

~
~10/50 : '.- .........

1 /50 for ..,..... :.
"'-"-'-'

I--
R

I---

I--
R
~

-
-

70·

-

65-

50-

.

-
-

55-

-
". -

-

60-

•!

l,...
SAMPLE TYPES:

IE RING (DRIVE) SAMPLE
[I)SPT (SPur SPOON) SAMPLE
1iJ BULK SAMPLE CD 11JBE SAMPLE

I GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING. INC.

PLATE A-8
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leG;1 PACIFIC SOI~ Site: PLAYA DEL REY Enqlneec : C. KROLL
Location: CPT-l Date: 12:10:97 06:18
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SBT: Soil Behavior Type (Roberlson and Campanella. 1988)



- ...,.~. )~"" "'~ .-I - - ) '. ) 'e; ,

s..~Sjfl
SUt,. S&n<I/Sa..t
,."
tilll)' s....vsu.t..,
,,",",'"

=~sJIt

0a1e,. SUt..,
Saoo:b SUI

Sllt7~..,
s.....vSllt

Sil'
., • ....., Silt..,

Sil"' ...........sut
~SUt
sut
a.~ Silt
sut
aa,.,. Slit

sut
_Sil'
su'
Saa4.J'Sllt.....
sut

Sandy Sllt

""'"' Sil'..,s.....,. SUt..,
~~:a~

-. SlJt

Sa~lWt

IMIIIIlUN "-

Silt
<"~

Rf % SBT
5.0 0 120.0

SIlT. Soil Behavior Type (Robertson and Campanella 1988)

30
U psi

o
11 " I I 111 I

, ~

-<
r-'

7
u

JJ",

..... " uu,

......... u'u,u'u

5.0
Fs tsf

0.0200
Qt tsf

Max. Depth: 50.20 (ll)

Depth Inc.: 0,164 (ll)

o
-oj 'F I I I:I I I I I I

-60l"uu" "",,,,,,',,,,,

-50t':: "", ui? ""I

J::
+'
n
OJo

~

+'
4-
~

IlEG; l PACIFIC SOILS Site: PLAYA DEL REY Englneec : S. KROLL
Location: CPT-2 Date: 12:10:9709:11L --:- ::-:::- '

-C)
~

"t



""""' ~) ..... ....- ........ -'" " ) ....... Ill';, .. .':; 1 l~i 1

on,

5loDb 511t
.• SUt,. IiaaII/SIt..ud

ca,.,. SUt_..,..,
a.,.,.SUt
IlIU,..~..,
a.;,.,. Silt

"i
~~t..,
a.,.7 SlIt

'i"_..,
Silt,. li&DoI/'Sa..t

"i....u.. n
,,"-,ut
......w"'..,
,.....u.... ft&..

'i"..u.... n-
aa,.,.. Silt..,
llQiq SUt

J »All

• ......,. SJll
a.,.,. Silt

., Silt_..,
.................,......
!Wt,. S&ad,ISaad......
SUt,.. SaAdI'S-1

12
SBT

5.0 0
Rf %

0.0

SB'r. Soil Behavior Type (Robertson and Campanella 1988)

30
u

o
\ \ . \ II \ \ I I I

<

l

--'

..........

r7::,

......+

5.0
Fs

0.0200
Ot

Max. Depl!. 50.36 (fl)

Deplh Inc.: 0.164 (fl)

! \ I I I

~
C'"

I .... .. ...

) . , ......

I~

r
J ................... ..................~

r'

>
1 ......

)

o
-0

-50

-60

-20

-40

-30

-10

£
+'
0.
QJ
o

~

+'
4-

IIIGGi I PACIFIC SOIlS 51 t e : PLAYA DEL REY Enc:)l nee~ : 5. KROLL
LocatIon: CPT-3 Date: 12:10:'37 0'3:52

o
-t:l

~
I.....



.- ......-)"',., .-, - ......-;~
)

... ·'1 '--~ •.. ! ) ;] "".;I

leG,1 PACIFIC" SOII1) SIte: PLAYA DEL REY EnCJIrleec : :. KROLL
Locatlon: CPT-4 Date: 12:1u:97 10:48

""
a.,.jo-gut

ScIMtUw n.-

Slit

,m
li.DIIlU_ na..
a..,.,.SUt
.... Silt

110'"
Sool:ld,y Sill

s.a.I7 Silt
110'"• ....., Silt

""a.,..,. Stlt

,m
a."..,. Slit
Sill,.1iaDII/Su>d.
&t.IlIIb'SUt

""_1llI1
Silt7~_1llI.1llI.

1llI.
a.".,. 51.1t
SUt,.~

Cla;,.,. SUt

~~t

Rf % SBT
5.0 0 120.0

SBT: Soil Behavior Type (Robertson and Campanella 1988)

··-i···

..+.

U psi
o 30

\ .

f,i .
r~1111 IIII

I~

5.0
Fs tsf

0.0200o
-0·1 (I I I I I I iii I

Qt tsf

Max. Depth: 52.00 (rt)

Depth Inc., 0.164 (n)

-501·· ... · h

,

-401.).\ ...hl

-301"=- .. ' "'1
~

~_~e---

-2011;1

-10

~....
"-

£:....
a.
OJ
o

~ -60
\--()



) ) l

IceG;/ PACIFIC SOILS SIte: PLAYA DEL REY EngIneer :. S. KROLL
Locatlon: CPT-5 Date: 12:10:97· 12:09
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Locatlon: CPT-8 Oate: 12: 10:97 13:59
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APPENDIX B 

EXISTING LABORATORY DATA

Laboratory testing was conducted in a manner consistent with the level of care and skill ordinarily 
exercised by members of the profession currently practicing under similar conditions and in the 
same locality.  No warranty, express or implied, is made as to the correctness or serviceability of 
the test results, or the conclusions derived from these tests.  Where a specific laboratory test 
method has been referenced, such as ASTM or Caltrans, the reference only applies to the specified 
laboratory test method, which has been used only as a guidance document for the general 
performance of the test and not as a “Test Standard”.  A brief description of the various tests 
performed for the previous investigations in the site vicinity follows (GDC, 1999, 2013). 

Classification:  Soils were classified visually according to the Unified Soil Classification System as 
established by the American Society of Civil Engineers.  Visual classification was supplemented by 
laboratory testing and classification using ASTM D2487.  The soil classifications are summarized on 
the Boring Records in Appendix A. 

Particle Size Analysis:  Particle size analyses were performed in general accordance with ASTM 
D422, and were used to supplement visual soil classifications.  The test results are summarized on 
the Boring Records in Appendix A. 

Atterberg Limits:  ASTM D4318 was used to determine the liquid and plastic limits, and plasticity 
index of selected soil samples.  The test results are shown on the Boring Records in Appendix A. 

Direct Shear:  The shear strengths of selected materials were assessed using direct shear testing 
conducted on relatively undisturbed soil samples in general accordance with ASTM D3080.  The 
shear test results are shown in Figures B-1.1 through B-1.3.  

Consolidation:  The one-dimensional consolidation properties of selected samples were evaluated 
in general accordance with ASTM D2435.  The samples were inundated with water under an 800 
PSF load, and then subjected to controlled stress increments while restrained laterally and drained 
axially.  The test results are presented in Figures B-2.1 through B-2.5. 



SAMPLE: PEAK ULTIMATE

' 31 o 27 o

c' 0.10 KSF 0.20 KSF

IN-SITU AS-TESTED
STRAIN RATE: IN/MIN d 79.8 PCF 79.8 PCF
(Sample was consolidated and drained) wc 17.5 % 17.8 %

Document No. 18-0018
DIRECT SHEAR TEST RESULTS Project No. LA1345

FIGURE B-1.1

A-RW015 R5@20'
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Description: Very Dark greenish Gray 
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SAMPLE: PEAK ULTIMATE

' 45 o 40 o

c' 0.50 KSF 0.40 KSF

IN-SITU AS-TESTED
STRAIN RATE: IN/MIN d 112.5 PCF 112.5 PCF
(Sample was consolidated and drained) wc 20.8 % 19.1 %

Document No. 18-0018
DIRECT SHEAR TEST RESULTS Project No. LA1345

FIGURE B-1.2

A-RW015 R8@32.5
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SAMPLE: PEAK ULTIMATE

' 40 o 33 o

c' 0.20 KSF 0.20 KSF

IN-SITU AS-TESTED
STRAIN RATE: IN/MIN d 102.6 PCF 102.6 PCF
(Sample was consolidated and drained) wc 20.0 % 23.0 %

Document No. 18-0018
DIRECT SHEAR TEST RESULTS Project No. LA1345

FIGURE B-1.3

B-RW049 R9@40'

0.0250

Description: Dark Greenish Gray Sand
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A-RW013 PRESSURE SAMPLE VOID

R4 (psf) STRAIN RATIO

100 3.71% 1.2868
Initial Moisture Content: 50.9% 400 3.97% 1.2807

Initial Dry Unit Wt: 73.3 pcf 800 4.49% 1.2684
Initial Total Unit Wt.: 110.6 pcf 800 4.51% 1.2679

Initial Void Ratio: 1.3750 1600 6.41% 1.2228
Initial Degree of Saturation: 103.3% 3200 9.84% 1.1414

6400 14.24% 1.0367
Final Moisture Content: 38.6% 12800 19.41% 0.9141

Final Dry Unit Wt: 86.7 pcf 6400 19.09% 0.9216
Final Total Unit Wt.: 123.5 pcf 3200 18.53% 0.9349

Final Void Ratio: 1.0076 1600 17.95% 0.9487
Final Degree of Saturation: 106.9% 800 17.27% 0.9650

400 16.70% 0.9783
Water Added at: 800 psf

Document No. 18-0018   
CONSOLIDATION RESULTS Project No. LA1345   

FIGURE B-2.1   
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B-RW049 PRESSURE SAMPLE VOID

R4A (psf) STRAIN RATIO

100 2.40% 2.0230
Initial Moisture Content: 72.7% 400 2.82% 2.0103

Initial Dry Unit Wt: 56.2 pcf 800 3.78% 1.9805
Initial Total Unit Wt.: 97.1 pcf 800 3.73% 1.9820

Initial Void Ratio: 2.0975 1600 5.30% 1.9333
Initial Degree of Saturation: 96.7% 3200 8.96% 1.8200

6400 13.45% 1.6810
Final Moisture Content: 59.5% 12800 19.08% 1.5065

Final Dry Unit Wt: 65.9 pcf 6400 18.60% 1.5214
Final Total Unit Wt.: 120.1 pcf 3200 17.84% 1.5450

Final Void Ratio: 1.6422 1600 17.10% 1.5677
Final Degree of Saturation: 101.0% 800 16.28% 1.5931

400 15.69% 1.6114
Water Added at: 800 psf
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FIGURE B-2.2   
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B-RW049 PRESSURE SAMPLE VOID

R6A (psf) STRAIN RATIO

100 0.75% 1.8605
Initial Moisture Content: 64.3% 400 1.05% 1.8518

Initial Dry Unit Wt: 60.4 pcf 800 1.59% 1.8362
Initial Total Unit Wt.: 99.2 pcf 800 1.37% 1.8426

Initial Void Ratio: 1.8822 1600 2.07% 1.8224
Initial Degree of Saturation: 95.2% 3200 4.57% 1.7505

6400 12.51% 1.5217
Final Moisture Content: 50.8% 12800 21.82% 1.2532

Final Dry Unit Wt: 72.4 pcf 6400 21.42% 1.2647
Final Total Unit Wt.: 122.8 pcf 3200 20.60% 1.2884

Final Void Ratio: 1.4048 1600 19.66% 1.3155
Final Degree of Saturation: 100.8% 800 18.44% 1.3508

400 17.45% 1.3791
Water Added at: 800 psf
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FIGURE B-2.3   

USCS 
25 ft

ATTERBERG LIMITS

Boring No.
0Sample No.

B
EF

O
R

E
TE

ST

Sample Depth

LL=

A
FT

ER
TE

ST

PL= PI=

0%

5%

10%

15%

20%

25%

30%
10 100 1000 10000 100000

St
ra

in

Stress (psf)



B-HSA051 PRESSURE SAMPLE VOID

R3 (psf) STRAIN RATIO

100 0.57% 1.2867
Initial Moisture Content: 45.1% 400 0.78% 1.2819

Initial Dry Unit Wt: 75.7 pcf 800 2.58% 1.2406
Initial Total Unit Wt.: 109.9 pcf 800 2.17% 1.2498

Initial Void Ratio: 1.2998 1600 2.51% 1.2422
Initial Degree of Saturation: 96.9% 3200 4.71% 1.1915

6400 9.26% 1.0869
Final Moisture Content: 40.9% 12800 14.60% 0.9641

Final Dry Unit Wt: 82.5 pcf 6400 14.05% 0.9768
Final Total Unit Wt.: 111.6 pcf 3200 13.11% 0.9984

Final Void Ratio: 1.1111 1600 11.90% 1.0261
Final Degree of Saturation: 102.6% 800 11.10% 1.0445

400 10.03% 1.0692
Water Added at: 800 psf
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FIGURE B-2.4   
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B-HSA051 PRESSURE SAMPLE VOID

R5 (psf) STRAIN RATIO

100 2.69% 1.1861
Initial Moisture Content: 43.6% 400 2.99% 1.1793

Initial Dry Unit Wt: 77.5 pcf 800 3.67% 1.1642
Initial Total Unit Wt.: 111.3 pcf 800 3.70% 1.1635

Initial Void Ratio: 1.2466 1600 4.74% 1.1401
Initial Degree of Saturation: 97.5% 3200 7.22% 1.0845

6400 10.57% 1.0091
Final Moisture Content: 36.8% 12800 14.27% 0.9260

Final Dry Unit Wt: 86.3 pcf 6400 13.98% 0.9326
Final Total Unit Wt.: 114.5 pcf 3200 13.55% 0.9423

Final Void Ratio: 1.0165 1600 12.95% 0.9556
Final Degree of Saturation: 100.9% 800 12.48% 0.9662

400 11.85% 0.9804
Water Added at: 800 psf
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FIGURE B-2.5   
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APPENDIX 0

GDC LABORATORY TESTING

0.1 Introduction

Relatively undisturbed Standard Penetration Test (SPD samples and Shelby tube
samples were collected and carefully sealed in the field to prevent moisture loss. All
the samples were then transported to our in-house geotechnical laboratory for
examination and testing. Tests were performed on selected samples as an aid in
classifying the soils, and to evaluate their physical properties and engineering
characteristics that may be present in the soil samples. Details of the laboratory
testing program and test results are discussed in the following sections. All tests
were performed in general accordance with appropriate American Society for
Testing and Materials (ASTM) Test Methods. Brief descriptions of the laboratory
testing program and test results are presented below.

0.2 Soil Classification

The subsurface materials were classified using the Unified Soil Classification System,
in accordance with ASTM Test Methods 02487-85 and 02488-84. The soil
classifications are presented on the boring logs in Appendix C.

0.3 Moisture Content

Moisture content was determined for selected samples. The samples were dried in
accordance with ASTM 02937. After drying, the weight of each sample was
measured and moisture content was calculated. Moisture content values are
summarized in Table 0-1 and presented on the boring logs in Appendix C.

0.4 Grain Size Distribution and fines Content

Representative samples were dried, weighed, soaked in water until individual soil
particles were separated, and then washed on the No. 200 sieve. The portion of the
material retained on the No. 200 sieve was oven-dried and then run through a
standard set of sieves in accordance with ASTM 0422. In addition, silt and clay
content was evaluated by performance of hydrometer tests on selected samples.
The results of grain size distribution tests performed are summarized in Table 0-1
and graphically shown in Figure 0-1. The percentage of fines (I.e., soil passing
#200 sieve) is an important factor for evaluating the liquefaction potential of sandy
soils.
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0.5 Atterberg Limits Tests

Group Delta Project No. L-196
Page D-2

Liquid and plastic limits were determined for selected samples showing plasticity
properties in accordance with ASTM D4318. The test results are summarized in
Figures D-2 through D-4.

D.6 Direct Shear Tests

To determine the shear strength parameters of the on-site soils, direct shear tests
were performed on selected undisturbed drive samples in accordance with ASTM
D 3080. After the initial weight and volume measurements were made, the sample
was placed in a calibrated shear machine and a selected normal load was applied.
The samples were submerged, allowed to consolidate, and then were sheared to
failure. Shear stress and sample deformation were monitored throughout the test.
The process was repeated under two additional normal loads. The test results are
summarized in Table D-3 and graphically presented in Figure D-5.

0.7 Consolidation Tests

One dimensional tests were performed on disturbed samples in accordance with
ASTM D 2435-90. The tests were performed on I-inch high samples having a
diameter of 2.42 inches. After trimming the ends, the sample was placed in the
consolidometer and initial reading was recorded. The sample was saturated under
loading and thereafter; the sample was incrementally loaded to 16 ksf. The results
of the consolidation tests are shown graphically in Figures D-6 to D-14. In addition,
time rates for selected consolidation tests were performed and are presented in
Figures D-15 through D-19

0.8 Resistance Value Test

A resistance or R-Value test was performed on a selected bulk sample of subgrade
soils. The result of the R-Value test is presented in Table D-2.

D.9 Corrosivity Tests

Corrosivity tests were performed on selected samples. Corrosivity testing included
analyses for minimum resistivity, pH, electrical conductivity, and chemical analyses
such as chlorides and sulfates. The results of the tests are presented in Table D-3.
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0.10 List of Attached Tables and Figures

Group Delta Project No. L-196
Page D-3

The following figures are attached and complete this appendix:

Table D-l
Table D-2
Table D-3
Figure D-l
Figures D-2 to D-4
Figure D-5
Figures D-6 to D-14
Figures D-15 to D-19

Summary of Moisture Content and Grain Size Distribution
Summary of R-Value Test Results
Summary of Corrosivity Test Results
Grain Size Distribution Test Results
Atterberg Limits Test Results
Direct Shear Test Results
Consolidation Test Results
Time Rate Results
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TABLE D-1
SUMMARY OF MOISTURE CONTENT AND

GRAIN SIZE DISTRIBUTION

Boring Sample USCS Blow Moisture Dry Gravel Sand fines
No. Depth Soil Counts Content Density Content Content Content

(ft) Tvoe per ft (%) (pef) (%) (%) (%)

B-302R 5.0 SM 4 27.4 -- -- -- --
B-302R 10.0 SM 5 31.8 86.2 -- -- --

B-302R 15.0 CH 2 48.5 -- -- -- --
B-302R 20.0 CH 5 32.3 91.0 -- -- --
B-302R 25.0 ML 1 56.4 -- -- -- 56
B-302R 30.0 CL 5 27.1 98.1 -- -- --
B-302R 35.0 ML 15 18.8 -- -- -- 62
B-302R 40.0 CL 8 41.7 82.6 -- -- --
B-302R 45.0 ML 8 43.9 -- -- -- --
B-302R 55.0 CL 14 48.2 -- -- -- --
B-302R 60.0 SP 22 25.8 -- -- -- --
B-302R 65.0 SP 73 9.2 -- -- -- --
B-304H 0.0 SM -- 9.8 -- -- -- --
B-304H 5.0 SC 20 18.7 98.0 -- -- --
B-304H 10.0 CL 71 11.5 95.4 -- -- --
B-304H 15.0 ML 15 30.9 90.1 -- -- 64
B-304H 20.0 CH 10 37.2 76.4 -- -- --
B-305H 0.0 SM -- 9.0 -- -- -- --
B-305H 5.0 CL 20 18.6 109.0 -- -- --
B-305H 10.0 CL 20 15.2 -- -- -- --
B-305H 15.0 SM 10 34.9 87.6 -- -- --
B-305H 20.0 CH 6 65.1 58.4 -- -- --
B-305H 25.0 CH 11 22.4 100.4 -- -- --
B-306R 5.0 SCISM 73/11" 16.8 112.1 -- -- --
B-306R 15.0 CL 33 40.8 -- -- -- --
B-306R 20. CH 18 55.9 63.9 -- -- --

B-306R 32.0 SP 84 10.6 129.1 34 52 14
B-306R 35.0 CL 19 32.7 -- -- -- --
B-306R 45.0 CL 68 37.6 -- -- -- --

B-306R 50.0 CH 66 41.1 -- -- -- --

B-307R 5.0 CL 12 16.2 -- -- -- --
B-307R 12.0 CL 26 40.0 81.5 -- -- --
B-307R 20.0 CHiOH 6 82.0 51.3 -- -- 71
B-307R 25.0 CHiOH 16 23.5 -- -- -- 65
B-307R 30.0 ML 49 29.5 94.8 -- -- --
B-307R 35.0 CL/SP 59 28.2 -- -- -- --
B-307R 40.0 CL 22 36.9 -- -- -- --

B-307R 45.0 CL 25 33.6 -- -- -- --

B-307R 50.0 SP/CL 39 22.8 -- -- -- --
B-307R 55.0 ML 112/5" 28.6 -- -- -- --

B-307R 60.0 SP 120 21.0 -- -- -- --
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TABLE 0-1 (continued)
SUMMARY OF MOISTURE CONTENT AND

GRAIN SIZE DISTRIBUTION

Boring Sample USCS Blow Moisture Dry Gravel Sand fines
No. Depth Soil Counts Content Density Content Content Content

(ft) Type per ft (%) (pd) (%) (%) (%)
B-309R 5.0 SC 26 18.4 -- -- -- --
B-309R 10.0 SC 23 27.5 91.0 -- -- --
B-309R 20.0 CLJOL 24 29.2 -- -- -- --
B-309R 30.0 CLJOL 32 37.5 89.6 -- -- --
B-309R 35.0 CH 16 36.9 -- -- -- --
B-309R 45.0 CH 22 37.9 -- -- -- --
B-309R 55.0 CH 48 31.5 -- -- -- --
B-309R 60.0 GP 70/3" 4.5 -- -- -- --
B-313H 5.0 CL 18 19.1 105.9 0 27 73
B-313H 10.0 ML II 29.8 89.4 -- -- --
B-313H 15.0 ML 6 39.5 81.3 -- -- --
B-313H 20.0 CH 4 86.4 51.4 -- -- --
B-313H 25.0 CH 9 42.1 83.5 -- -- --
B-315H 5.0 SM/SC 21 10.2 120.7 -- -- --
B-315H 10.0 CL 6 48.7 68.7 -- -- --
B-315H 15.0 CL 9 42.7 80.6 -- -- 82
B-315H 20.0 MH 10 65.1 59.8 -- -- --
B-315H 25.0 MH 13 50.5 84.6 -- -- --
B-316R 10.0 CL 37 34.5 -- -- -- --
B-316R 20.0 CL 11 60.1 -- -- -- --

B-316R 27.0 ML 22 18.6 109.4 -- -- 55
B-316R 30.0 CL 9 30.4 -- -- -- --
B-316R 35.0 CLJOL 15 31.8 -- -- -- --
B-316R 40.0 CLJOL 12 33.9 -- -- -- --

B-316R 45.0 CL 33 27.9 -- -- -- --

B-316R 50.0 SM 62 35.0 -- -- -- --
B-316R 55.0 SM 71 26.4 -- -- -- --
B-317R 10.0 CL 6 49.9 73.3 -- -- --
B-317R 15.0 ML 4 35.8 87.4 -- -- 62
B-317R 20.0 CL 12 93.7 47.2 -- -- --
B-317R 25.0 CL 19 26.9 -- -- -- --

B-317R 30.0 CL 22 42.0 81.1 -- -- --
B-317R 35.0 ML 21 25.5 -- -- -- --
B-317R 40.0 SP 90 22.7 -- -- -- 9
B-317R 45.0 CL 49 36.0 -- -- -- --

B-317R 50.0 CL 37 31.4 -- -- -- --

B-317R 55.0 SM 89 23.6 -- -- -- 24
B-317R 60.0 SP 70/1" 10.1 -- -- -- 9
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TABLE D-1 (continued)
SUMMARY OF MOISTURE CONTENT AND

GRAIN SIZE DISTRIBUTION

Boring Sample ascs Blow Moisture Dry Gravel Sand Fines
No. Depth Soil Counts Content Density Content Content Content

(ft) Type per ft (%) (ocf\ (%) (%) (%)

B-319R 5.0 CL 26 18.1 -- -- -- --
B-319R 11.0 CL 21 43.3 79.5 -- -- --
B-319R 15.0 ML 19 39.6 -- -- -- --
B-319R 20.0 MH 8 66.8 60.0 -- -- --
B-319R 25.0 MH 9 31.2 -- -- -- --
B-319R 30.0 CL 24 33.0 91.4 -- -- --
B-319R 35.0 CL -- 28.8 -- -- -- --
B-319R 40.0 8M 36 24.7 -- -- -- 38
B-319R 45.0 CL 23 38.0 -- -- -- --
B-319R 50.0 CL 61 30.3 -- -- -- --
B-319R 55.0 ML 98 25.4 -- -- -- --
B-319R 60.0 8P 100/9"' 15.0 -- -- -- --

TABLED-2

SUMMARY OF R-VALUE TEST RESULTS

Boring
No.

B-315H

Sample
Depth

(ft)
0.0-5.0

Soil
Type

Sc/CL

R-Value

10

,...

TABLE D-3
SUMMARY OF CORROSIVI1Y TEST RESULTS

Boring Sample Soil Soluble Soluble Minimum
No. Depth Type Sulfate Chloride Resistivity pH

(ft) ( m) ( m) (ohm-em)
B-304H 0.0-5.0 SM 130 <10 250 8.1

B-305H 0.0-5.0 SM 120 <10 240 8.2

B-313H 0.0-5.0 SM/SC 260 30 130 7.8
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GRAIN SIZE IN MILLIMETERS

SYMBOL BORING DEPTH (tt) DESCRIPTION

• B-306R 32.0 (SP) Dark Gray Gravelly SAND

CZI B-313H 5.0 (CL) Olive Gray Silty CLAY

~

ili
~ SYMBOL BORING DEPTH (tt) 0100 060 030 010 LL PL PI Cc Cu
...

B-306R 32.0 37.5 3.593 0.5680 •"" CZI B-313H 5.0 4.750
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Sym BORING Depth (ft) LL PL PI Description

• B-302R 15.0 66 29 37 (CH) Dark Gray Silty CLAY

IZI B-302R 45.0 48 29 19 (Ml) Greenish Gray Clayey SilT

... B-302R 55.0 41 23 18 (Cl) Dark Gray Silty CLAY

* B-304H 20.0 58 29 29 (CH) Medium Gray Silty CLAY

(.) B-305H 5.0 32 16 16 (Cl) Dark Brown Sandy CLAY

0:- B-305H 20.0 80 30 50 (CH) Black to Dark Gray CLAY
m

~ 0 B-306R 20.0 67 26 41 (CH) Dark Gray Silty CLAY
~

"" " B-307R 12.0 63 29 34 (CH) Medium Gray CLAY
"0;!
u

""""it
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w Location: Playa del Rey, California~

~ !GROUP DELTA CONSULTANTS, INC.~ Number: L-196
u [DELTA FIGURE 0-2
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Sym BORING Depth (ft)

LIQUID LIMIT

.E! Description

5
""o

""o"

• B-307R

~ B-309R

"" B-309R

* B-309R

(') B-313H

00 B-315H

o B-316R

/', B-319R

20.0

15.0

20.0

35.0

20.0

20.0

10.0

20.0

78

41

29

56

94

74

41

66

34

22

17

22

34

39

24

34

44

19

12

34

60

35

17

32

(CHI Dark Gray Sandy CLAY

(ClI Olive Gray Silty CLAY

(CUOlI Dark Gray Silty Organic CLAY

(CHI Dark Gray CLAY

(CH) Dark Gray CLAY

(MH) Dark Gray Clayey SilT

(ClI Dark Gray Silty CLAY

(MH) Dark Gray Clayey SilT

;c
"~b~~~~--~~~~~~~~~~~~~--,-~~~~~~~~~~~~~~~~~~--j
$ GROUP
~ (11 ATTERBERG LIMITS Project: Playa Vista - Site DE & BaHona Creek

L('" r Location: Playa del Rey, California

~ : ~ROUP DELTA CONSULTANTS, INC. Number. L-196
g~~A RGURE~
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LIQUID LIMIT

Sym BORING Depth (ft) J..b PL PI Description

• S..317R 10.0 63 28 35 (CH) Dark Gray CLAY

III B·317R 25.0 36 15 21 (CL) Dark Gray CLAY

... B·317R 30.0 56 27 29 (CH) Dark Gray CLAY

* B-317R 35.0 46 21 25 (cq Dark Gray CLAY

0 B-317R 45.0 48 26 22 (CL) Dark Gray CLAY

.:;. B-317R 50.0 31 18 13 (Cl) Dark Gray CLAY
m

'"~
\>
~

"g
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"8
~
? ,.' .

~
~""+-"'- '= --- .----
'GRQUP'

~ '",i ATTERBERG LIMITS Project. Playa Vista· Site DE & Ballona Creek
iI!!
~ ( ,"" - -- -- ----- Location: Playa del Ray, Califomia

~ :'nl:TT ;~ROUP DELTA CONSULTANTS, INC. Number: L-196
~ i • 'A: FIGURE 0-4
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00

NORMAL PRESSURE (KsD

NOTE: All samples submerged unless otherwise noted
Shear Strength are Ultimate with less than 0.25 inch deflection

Yd MC% MC% c

'"SYM BORING Depth(ft) DESCRIPTION IblftA3 Before After KSF deg

• B-302R 20.0 (Ml) Dark Gray Clayey SilT 90.2 32.3 32.7 0.12 31.1

IZI B-302R 30.0 (Cl) Dark Gray Silty CLAY 98.7 27.1 40.4 0.26 27.1
... B-307R 30.0 (Ml) Dark Gray Sandy SilT 95.0 29.5 29.8 0.13 32.4

* B-319R 30.0 (Cl) Greenish Gray Silty CLAY 91.5 33.0 30.1 0.11 31.5

m
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~
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00
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iDELT

DIRECT SHEAR TEST Project: Playa Vista - Site DE & Ballona Creek

location: Playa del Rey, California

ROUP DELTA CONSULTANTS, INC. Number: l-196
FIGURE 0-5
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NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-304H 5.0 (SC) Dark Gray Clayey SAND w/SiIt NON PLASTIC

m Moisture Dry Density Percent Void

~ Content ('Yo) (pcO Saturation (%) Ratio
~
0

INITIAL" 18.7 96.7 68.0 0.742

"0
~ FINAL 15.1 120.6 100.0 0.397
L>
0

"0: Specific Gravity: 2.7

">
~

ill Remark: SAMPLE SATURATED AT 2.1 KSF
~

~ GROUP'
CONSOLIDATION TEST

!r11
Project: Playa Vista - Site DE & Ballona Creek

Location: Playa del Rey, California

!GROUP DELTA CONSULTANTS, INC. Number: L-196
g l'm;LTA FIGURE 0-6
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0.1 1 10 100

NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-304H 20.0 (CH) Medium Gray Silty CLAY 58 29

Moisture Dry Density Percent Void
Content (%) (pcf) Saturation (%) Ratio

iNITIAL 37.2 77.7 86.0 1.168

FINAL 40.8 83.7 100.0 1.013

Specific Gravity: 2.7

Remark: SAMPLE SATURATED AT 1.1 KSF

>-

~
CONSOLIDATION TEST00 Project: Playa Vista - Site DE & Ballona Creek00

0: (I location: Playa del Rey, California

~ROUP DELTA CONSULTANTS, INC. Number: l-196
DELTA FIGURE 0-7
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NORMAL STRESS (KSF)

SYMBOL BORING DEPTH (ft}

• B-305H 5.0

DESCRIPTION

(Cl) Dark Brown Sandy CLAY

liquid
Limit

32

Plastic
Limit

16

0.362

Void
Ratio

0.547

100.0

Percent
Saturation (%}

91.8

123.7

Dry Density
(pcD

108.9

17.1

18.6

Moisture
Content (%)

INITIAL

FINAL

§ Specific Gravity: 2 7

~
~ Remark: SAMPLE SATURATED AT 1.05 KSF
0~__~-----------------r-------------------f
~ GROUP,
o (1' CONSOLIDATION TEST Project' Playa Vista - Site DE & BaHona Creek

~ ('" : Location: Playa del Rey, California

~ i'rn'LTA k;ROUP DELTA CONSULTANTS, INC. Number: L-196 FIGURE 0-8"'lJiiiii ~ ~~:::......._I
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NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ff) DESCRIPTION Limit Limit

• B-305H 15.0 (ML) Olive Gray Sandy SILT NON PLASTIC

m Moisture Dry Density Percent Void

~ Content ('Yo) (pcf) Saturation ('Yo) Ratio
>-
0

INITIAL 0.930" 34.9 87.3 100.0
"0
~ FINAL 29.8 106.1 100.0 0.588
"0
"~ Specific Gravity: 2.7
~

">
~

~ Remark: SAMPLE SATURATED AT 1.1 KSF

'"

Pi
'">-
'" CONSOLIDATION TEST Project: Playa Vista - Site DE & BaHona Creek
~
i!' Location: Playa del Rey, California
'"z

~ROUP DELTA CONSULTANTS, INC.0 Number: L-196
"" :Dl"TTA FIGURE 0-9
0

"
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NORMAL STRESS (KSF)

liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-305H 20.0 (CH) Black to Dark Gray CLAY 80 30

m Moisture Dry Density Percent Void
m

~ Content (%) (pcD Saturation (%) Ratio
~
0

INITIAL 1.776" 65.1 60.7 99.0
"0

" FINAL 32.8 83.4 86.8 1.020
u
0

";Z Specific Gravity: 2.7

">
~

~ Remark: SAMPLE SATURATED AT 1.05 KSF
~

00
~ GROUP~
00 (11 CONSOLIDATION TEST Project: Playa Vista - Site DE & Ballona Creek00
>z
~ Location: Playa del Rey, Califomia...
00

z
~ROUP DELTA CONSULTANTS, INC.l? Number: L-196

u DETTA FIGURE 0-10
0



SYMBOL BORING DEPTH (ft)

• B-307R 20.0

DESCRIPTION

(CH) Dark Gray Sandy CLAY

liquid
Limit

78

Plastic
Limit

34

INITIAL

FINAL

Moisture
Content (%)

82

68.6

Dry Density
(pcD

50.1

63.0

Percent
Saturation (%)

93.7

100.0

Void
Ratio

2.362

1.674

Specific Gravity: 2.7

Remark: SAMPLE SATURATED AT 1.05 KSF
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NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ftl DESCRIPTION Limit Limit

• B-313H 20.0 (CH) Dark Gray CLAY 94 34

m Moisture Dry Density Percent Void
~

~ Content (%) (pct) Saturation (%) Ratio
>-
0

INITIAL 2.185" 86.4 52.9 100.0
"0

" FINAL 34.8 85.7 97.3 0.966
u
0

"~ Specific Gravity: 2.7
~

">
~

~ Remark: SAMPLE SATURATED AT 1.1 KSF

'"

Pi
0:
>-
'" CONSOLIDATION TEST Project: Playa Vista - Site DE & Ballona Creek
'"
~
>- Location: Playa del Rey, California
'"z

k;ROUP DELTA CONSULTANTS, INC.0 Number: L-196u

@ DFTTA FIGURE 0·12
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NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-315H 20.0 (MH) Dark Gray Clayey SILT 74 39

~ Moisture Dry Density Percent Void
~

~ Content (%) (pcf) Saturation (%) Ratio
~

0
INITIAL" 65.1 61.1 100.0 1.757

"0

" FINAL 30.0 88.0 88.6 0.915
0
0

"
"

Specific Gravity: 2.7

">
~

ill Remark: SAMPLE SATURATED AT 1.1 KSF
~

~

?i'">-
~ CONSOLIDATION TEST Project: Playa Vista - Site DE & Ba/lona Creek
~

>z

(''" I----- Location: Playa del Rey, California>-
~

z
k;ROUP DELTA CONSULTANTS, INC.0 Number: L-196

0

0 :OFI TA FIGURE 0·13
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NORMAL STRESS (KSF)

liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-319R 20.0 (MH) Dark Gray Clayey SILT 66 34

m Moisture Dry Density Percent Void
~

! Content (%) (pcf) Saturation (%) Ratio
~

a
INITIAL" 66.8 72.5 100.0 1.324

"a
~

~ FINAL 57.0 70.0 100.0 1.407
"
";< Specific Gravity: 2.7
">
~

~
Remark: SAMPLE SATURATED AT 1.05 KSF

m

'" GROUP~
m 1(11 CONSOLIDAnON TEST Project: Playa Vista - Site DE & BaHona Creekm
>z
'" e-- . Location: Playa del Rey, California~
m
z

k;ROUP DELTA CONSULTANTS, INC.0 Number: L-196
0

0 DElTA FIGURE 0·14
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Sample Location: B-305H Confining Pressure: 2.1 KSF

Sample Depth: 15 feet

Soil Description: (SM) Olive Gray Silly SAND
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Soil Description: (CL) Dark Gray Silty CLAY

Project: Playa Vista

Location: Site DE & Bollona Creek ChannelI
"~.__ROUPli i~r: TIME RATE CONSOLIDATION
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Soil Description:

20 feet

(CH/OH) Dark Gray Organic CLAY
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APPENDlXB

Laboratory Testing

Page B-1

I

[

[

The results oflaboratory testing performed during this study (for the subject site and the

northerly neighboring site) are enclosed within this appendix. Table B-1 presents a summary of

laboratory test results.

The following laboratory tests were performed on representative samples in accordance with the

applicable latest standards or methods from the ASTM, Uniform Building Code (UBC) and

California Department of Transportation.

Moisture and In-Place Density

The field moisture content and in-situ dry density were established on relatively undisturbed ring

samples obtained from the borings. The moisture content was obtained in accordance with

ASTM Test Method: D-2216. The in-situ dry density was computed using the net weight of the

entire sample. The results of these tests are presented on the boring logs.

Classification

Soils were classified with respect to the Unified Soil Classification System (USCS) in

accordance with ASTM Test Methods: D-2487 and D-2488.

Direct Shear Tests

Direct shear tests were performed on two remolded samples that were saturated under a

surcharge equal to the applied normal force during testing. The apparatus used is in conformance

with the requirements outlined in ASTM Test Method D-3080. The test specimens, 2.5-inches in

diameter and I-inch in height, were subjected to simple shear along a plane at mid-height. .

The samples were sheared under various normal loads, a different specimen being used for each

normal load. A strain of 0.050-inches per minute was used to evaluate shear strength values.

The specimens were sheared until the shear stress reached a constant value or until the sample

deformation had reached approximately 10 percent of the original diameter.

•

PACIFIC SOILS ENElIINEEIRINElI. INC•
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The shear stress values obtained from the tests were plotted versus applied normal pressures.

The best-fitting straight lines were drawn through the plotted points to obtain the shear strength

envelopes. The cohesion and angle of internal friction of the soil materials were evaluated from

the shear strength envelopes. The direct shear test results are shown on Plates _

Consolidation Tests

Consolidation tests were performed on undisturbed soils samples in accordance with procedures

outlined in ASTM Test Method D-2435. Samples were placed in a consolidometer and loads

were applied incrementally in geometric progression. The sample (2.5-inches in diameter and l

inch in height) was permitted to consolidate under each load increment until the slope of the

characteristics linear secondary compression portion of the thickness versus log of time plot was

apparent.

The percent consolidation for each load cycle was recorded as the ratio of the amount of vertical

compression to the original I-inch height. Hydroconsolidation (collapse) and expansion

characteristics were also evaluated by monitoring the change in volume with saturation while the

specimen was confined under constant normal street. The consolidation test results are shown on

Plates B-17 through B-2 I.

Maximum Density/Optimum Moisture

The maximum dry density and optimum moisture content of two representative bulk samples

was evaluated in accordance with ASTM Test Method D 1557-911Method A. The results of this

test are summarized in Table B-1.

Particle Size Analysis'

Modified hydrometer portion ASTM Test Method D-2422-72 were conducted to aid in

classification of the soils. The results of the particle size analysis are presented in Table B-1.

Expansion Index Tests

An expansion index test was performed to evaluate the expansion potential of typical onsite soils.

Testing was carried out according to UBC Method 29-2. The results are presented in Table B-1.

PACIFIC SOILS EENClIINEERINClI, INC.



TABLE B-1

Playa Vista w.o 500464

SUMMARY OF ~RATORY TEST DATA

Group
Max. Dry Opt.

Depth Soil Classif -
Density Moist.

Boring ( feet) Description lcation '" Gravel • Sand • Silt • Clay (pc!) ('I EI RV
~ - - - - - - - - - .. - - - - - - - - - - - - - - - _. - -- - - -- - - - -- - --- - - - - --- _. - - - --- -- ---. - - --- - -- --- - - - - - -- - - -_. - - -. - - - - ---- ----.- -._--.

9·01 15 .0 Silty Sand/Sandy Si- SM/ML 0 50 40 10
8-01 25 .0 Sandy Silt ML 0 40 3. 22
8-01 40.0 Clayey Silt ML 0 2 58 '0
8-02 0 .0 Clayey Sand SC 7 50 21 " 127.5 '.9 17
8-02 20. 0 Silty Clay CL 0 27 J1 "9-02 30.0 Clayey Silt ML 0 7 63 30
8-03 15. 0 Sandy Clayey Silt ML 0 23 59 18
8·03 20. 0 Silty Clay CL 0 0 47 53
8-03 35 .0 'Sandy Silt ML· 0 35 50 15
8-03 40.0 Sand SP 32 65 2
B-03 65.0 Sand SP 7 85 5 3
B·04 10.0 Clay CL 0 17 13 7Q

8-04 25.0 Clayey Silt ML 0 20 55 25
8-04 45.0 Silty Clay CL 0 0 37 63
8-04 55.0 Clayey Silt ML 0 0 52 "8-04 65.0 Sand SP 0 90 7 3
8-05 20. 0 Silty Clay CL 0 10 43 47
8-05 55. 0 Clayey Silt ML 0 2 63 J5

",... B-06 JO. 0 Sandy Silt ML 0 32 51 17
8-06 45. 0 Clayey Silt ML 0 2 51 47
8-06 70.0 Sand SP 7 •• 2 J
8·07 0.0 Clayey Sand SC 11 45 20 ,. 125.8 9.' 32
8-07 25.0 Clayey Sandy Silt ML 0 3. 37 '5
8-07 30.0 sandy Silt ML 0 47 43 10
8-08 20.0 Clayey Silt ML 0 , 71 27
8-08 40.0 Clayey Silt ML 0 0 53 47
8-08 55.0 Clayey Silt ML 0 5 57 J8
8-08 65.0 Sand SO 0 97 1 ,
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TABLE B-1

Playa Vista W.O.500464

SUMMARY OF LABORATORY TEST DATA

---._---._---~--------._--+---------------._--._---.

Group
Max. Dry Opt.

Soil Classif-
Density Moist.

Description ication , Gravel , Sand , Silt , Clay (pcf) (l, EI
-- -- - -. - - ------------. - - -+--- _._-

123.3 10.0

RV

H10.1121.4

Clayey Sile ML 0 12 50 J8
Clayey Silt ML 0 15 SS 27

Sandy Clay CL " " 28
Clayey Sile ML 0 0 68 32

Sand SP 20 78 0 3
Sandy Clay CL 5 J8 27 30
Silty Clay CL 0 I2 36 52

Clayey Silt ML 0 18 45 37
Sandy Sile ML 0 J2 53 IS

Sand SP 0 " 5 3

Depth

Boring (feec.)

- - - - - - - ~ - - - - -
8-09 20. 0

8·09 45 .0

8-10 0 .0

8~ 10 '0 .0

8~ 10 60 .0

~. 8-11 0 .0

8-11 15.0

8-11 25.0

8-11 35. 0

8-11 60. 0

1
,.

-,..



COMPRESSIVE STRESS IN TSF
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8·01 25.0 106.0 19.9 80 ML Sandy Silt

REMARKS: WATER ADDED AT 1.07 TSF
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CONSOLIDATION CURVE •
PACIFIC SOILS ENGINEERING. INC.
3002 DOW AVE., TUSTIN, CA 92680 714-730-2122

W.O. 500464 PLATE B·1
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8-01 40.0 89.0 33.4 98 ML Clayey Silt

REMARKS: WATER ADDED AT 2.13 TSF

CONSOLIDATION CURVE •
PACIFIC SOILS ENGINEERING. INC•
3002 DOW AVE.. TUSTIN. CA 92660 714-730-2122
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[ Silty Sand/Sandy Silt COHESION 600 pst.

SM/ML FRICTION ANGLE 5.0 degrees
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PLATE B-22

DIRECT SHEAR TEST

W.O. 500464

PACIFIC SOILS ENGINEERING, INC.
3002 DOW AVE., TUSTIN, CA 92680 714-730-2122
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COHESION 450 psf.

FRICTION ANGLE 28.0 degrees

1 symbol boring depth 1ft.) symbol boring depth Ift.1

• 6-02 5.00 DIRECT SHEAR TEST

PACIFIC SOILS ENGINEERING. INC.
3002 DOW AVE., TUSTIN, CA 92660 714-730-2122

I
W.O. 500464 PLATE 8-23
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DIRECT SHEAR TEST
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Sand COHESION 200 psf.

SP FRICTION ANGLE 32.0 degreesI
1

symbol boring depth 1ft.) symbol boring depth Ift.1

DIRECT SHEAR TEST

PACIFIC SOILS ENGINEERING, INC.
3002 DOW AVE.. TUSTIN, CA 92660 714-730-2122I

I

• 8-04 65,00

W.O. 500464 PLATE 8-24
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DIRECT SHEAR TEST
Undisturbed
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Sand COHESION psf.

SP FRICTION ANGLE degrees
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DIRECT SHEAR TEST

PACIFIC SOILS ENGINEERING, INC.
3002 DOW AVE .. TUSTIN, CA 92680 714-730·2122

W.O. 500464 PLATE 8-25

• ft- IO~



DIRECT SHEAR TEST
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1 Introduction 

This report summarizes an update to HEC-RAS numerical modeling and sediment transport analysis 
associated with Lincoln Bridge Multi-Modal Improvement Project (City of Los Angeles Department of 
Transportation [LADOT] TOS 27). Previously, Psomas completed sea level rise (SLR) analysis and HEC-RAS 
modeling of lower Ballona Creek and Lincoln Boulevard Bridge for the existing conditions for pre-2018 
Caltrans and California Coastal Commission (CCC) SLR. Since the project started, new SLR criteria for 
California has been enacted (State of California Sea-Level Rise Guidance 2018 Update) (California 2018). 
Additionally, discussions between Psomas, CCC, Caltrans, LADOT and the US Army Corps of Engineers 
(USACE) have refined the regulatory requirements concerning hydraulic analysis and SLR related to the 
project. 

The project is located along Ballona Creek bounded by Marina Del Rey to the north and the Ballona 
Wetlands to the south. The project includes the widening and other multimodal improvements of Lincoln 
Boulevard over the Creek south of Culver Boulevard (Figure 1). The project is approximately 8,700 feet 
upstream of the Pacific Ocean and approximately 3,200 feet downstream of the Marina Freeway crossing 
of the Creek. 

1.1 Purpose 

The purpose of the project is to create a new multi-modal corridor along SR-1/Lincoln Boulevard between 
Fiji Way and Jefferson Boulevard to improve traffic operations and to serve transit, bicyclists, and 
pedestrians while minimizing impacts to Ballona Wetlands Reserve, Ballona Creek, and other 
environmental resources.  The purpose of this study is to assess the hydraulic impacts of the proposed 
bridge in order to minimize environmental impacts to Marina Del Rey and the Ballona Wetlands. 

1.2 Need 

Lincoln Boulevard serves as a critical north-south connection on the Westside.  There are few arterial 
connections that provide continuous access through the Westside, which results in Lincoln Boulevard 
being oversaturated during peak commute periods.  Lincoln Boulevard narrows from three to two lanes 
in the southbound direction, approximately 1,050 feet north of the existing Lincoln Bridge over Ballona 
Creek, and from four to three lanes in the northbound direction, approximately 320 feet north of the 
intersection with Jefferson Blvd, to the intersection with Fiji Way.  These lane reductions create a major 
bottleneck.  

The average vehicle travel speeds along Lincoln Boulevard are 15 mph during peak periods when 
measured between Ozone Ave in the City of Santa Monica and Sepulveda Boulevard while the design 
speed is 50 mph. Travel times are greatly impacted by bottlenecks resulting in slower speeds along much 
of the corridor.  

In addition, access for pedestrians along Lincoln Boulevard is disjointed north and south of the Ballona 
Creek bridge which does not have sidewalks. Lincoln Boulevard also lacks bicycle facilities across the 
bridge. Pedestrian and bicycle facilities are also deficient along Culver Boulevard.  
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Figure 1: Project Location and Vicinity Map 
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1.3 Study Goals 

The study has the following goals: 

1. Two design discharges will be analyzed using the HEC-RAS hydraulics models of lower Ballona 
Creek: Los Angeles County Department of Public Works (LACDPW) Capital Storm discharge (QCAP) 
and USACE 100-year discharge (USACE). 

2. Two sea level change criteria will be used for the downstream boundary conditions in HEC-RAS 
modeling: USACE and California (2018). No tsunami, wave run-up or other oceanographic factors 
are included as part of the SLR analysis because Lincoln Bridge is located approximately 2.5 miles 
inland of the coast. In addition, the Creek is leveed from its downstream terminus at the Pacific 
Ocean to upstream of the Lincoln Bridge crossing. The change in bottom elevation between the 
terminus and the Lincoln Bridge crossing is approximately 7 feet and the opening of the channel 
is approximately 300 feet. While some open ocean waves may diffract, refract, or reflect through 
the levee mouth and propagate upstream, it is highly unlikely that open ocean waves will impact 
Lincoln Bridge.  Geotechnical subsidence or uplift is also not included in SLR analysis.  
USACE SLR values will be taken from USACE Sea-Level Change Curve Calculator Monica Gage 
intermediate value, and California (2018) SLR values will be taken from Table 25. Three values will 
be utilized from Table 25: Low, Medium-High and Extreme Risk Aversion (H++) for High Emissions. 
The basis for SLR will include two different starting water surface elevation datums: mean higher 
high water (MHHW) at the request of California Coastal Commission and Caltrans, and mean sea 
level (MSL), as per USACE ER 1100-2-8162 (local MSL) and ETL 1100-2-1 (non-ecosystem). Per the 
Santa Monica Gage, all elevations will be in NAVD88; bridge elevations will be adjusted 
accordingly.  

3. All hydraulic modeling will be conducted using the HEC-RAS model developed by ESA in 
conjunction with USACE and modified by Michael Baker. The Michael Baker-modified model will 
be updated to incorporate: 

a. two design discharges (USACE and QCAP),  
b. two starting water surface elevations (MSL and MHHW),  
c. four SLR criteria (USACE Intermediate, and California 2018 Low, Medium-High, and H++),  
d. two bridge conditions (existing and proposed). 

4. A scour analysis will be developed for Lincoln Bridge. Bridge scour for the existing and proposed 
bridge conditions will be developed in the HEC-RAS models using the software’s hydraulic design 
function following HEC-18, Evaluating Scour at Bridges. Bridge scour will be calculated for the 
USACE and QCAP discharges assuming a MSL downstream boundary condition. The MSL boundary 
condition is expected to be the most conservative in that a lower water surface elevation for a 
given discharge will have a higher velocity in subcritical flow regimes. Only changes to Lincoln 
Bridge will be analyzed in the proposed condition bridge scour analysis.  
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2 Hydrologic and Bridge Design Conditions 

2.1 Hydrologic Conditions 

There are three design discharges available for the project reach of Ballona Creek: US Army Corps of 
Engineers (USACE) 100-year discharge; Federal Emergency Management Agency (FEMA) 100-year 
discharge; and the Los Angeles County Department of Public Works (LACDPW) 50-year burned-and-
bulked, or Capital, (QCAP) discharge. For the purposes of the present study only the USACE and QCAP 
discharges are considered and are summarized in Table 1. No changes to the channel or watershed are 
proposed as part of the project, and the project will not alter the hydrology in the proposed condition. 

 

Table 1: Design Discharges (cfs) for Ballona Creek at Lincoln Boulevard 

FEMA USACE QCAP 

44,270 46,000 51,240 

 

2.2 Existing and Proposed Bridge Conditions 

In the existing condition, the bridge is a four-bent structure with three pier walls.  The piers are 90.0 feet 
apart with a width ranging from 3.25 to 4.50 feet (average 3.875 feet) without debris and a 7.75-foot 
debris width (double the average width). The bridge deck is approximately 69.0 feet wide and 334.5 feet 
long. The deck is vertically curved with the low chord ranging from 17.9 to 21.3 feet NAVD88, and a high 
chord ranging from 21.4 to 25.8 feet NAVD88. The deck is not super-elevated.  The representation of the 
existing bridge in HEC-RAS is shown in Figure 2.  

 

 

 

 

Figure 2: Existing Bridge (upstream section looking downstream) 
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In the proposed condition, the bridge is a three-bent structure with two pier groups.  The circular pier 
groups are approximately 111.5 feet apart. Each pier is 5.5 feet wide without debris and has an 11.0-foot 
debris width. The bridge deck is approximately 130.0 feet wide and 334.5 feet long. The deck is vertically 
curved with the low chord ranging from 23.6 to 25.1 feet, and a high chord ranging from 28.6 to 30.2 feet. 
The representation of the proposed bridge in HEC-RAS is shown in Figure 3. All bridge design details of the 
existing and proposed conditions were provided by Psomas’ (D. Fredricks, personal communication, 2021) 
and can be found in Appendix A. Deck elevations were provided in NGVD29 and were adjusted to NAVD88 
to be consistent with the datums of the Santa Monica Gage. 

 

 

 

Figure 3: Proposed Bridge (upstream section looking downstream) 
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3 Sea Level Rise Design Considerations 

All hydraulic analysis in the present study employs sea level rise design considerations based on two 
design parameters USACE (2019) and California (2018).  USACE (2019) analysis is expected to be required 
to comply with future Clean Water Act (CWA) Section 408 permitting requirements. California (2018) 
analysis is expected to be required for State-related permitting (i.e. Caltrans, CCC, etc.). 

Previous iterations (2018 and earlier) of this study included older Caltrans/CCC SLR values, and the present 
version of the report is intended to update the design to meet current SLR design guidelines within the 
State. 

The USACE Sea-Level Change Curve Calculator is an online sea-level change calculator (at the time of 
writing, Version 2022.60: https://cwbi-app.sec.usace.army.mil/rccslc/slcc_calc.html). The present study 
utilizes the USACE 2013 dataset as well as the Santa Monica, CA Gage 9410840 for the year 2100, which 
is the furthest out in time for which the projections are valid. A copy of the USACE calculator output data 
is included in the Appendix B. The calculator indicates that relative sea-level change (SLC) for the 
intermediate projection is 4.15 feet relative to the NAVD88 datum. This value is used for all modeling with 
the USACE SLR boundary condition. It is important to note that the USACE projections include the local 
rate of vertical land movement. The estimated USACE relative SLC projections for the Santa Monica Gage 
are shown in Figure 4. 

 

 

 

Figure 4: USACE Seal Level Change Projections for Santa Monica, CA 

  

https://cwbi-app.sec.usace.army.mil/rccslc/slcc_calc.html
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USACE has several guidance documents addressing SLC considerations for Corps-related projects. Both ER 
1100-2-8162 (USACE 2013) and ETL 1100-2-1 (USACE 2014) address starting water surface elevations for 
analysis in SLC in coastal projects. While the documents appear to give latitude to local Corps Districts for 
final selection of starting water surface elevations, the documents give weight to MSL as local MSL, and 
non-ecosystem analyses, respectively. The present study uses both MSL (2.60 feet NAVD88) and MHHW 
(5.24 feet NAVD88) for USACE-related analyses of SLC to be consistent with analyses under California 
(2018) (see below, Section 4). Previous discussions with USACE staff (C. Mesa, personal communication, 
2019) failed to produce additional guidance since no 408 permit application documentation had been 
provided to the Los Angeles District at the time of the communication.  

State SLR criteria utilizes data from Table 25 in California (2018), Santa Monica gage. In the present study 
only the high emissions values for the low, medium-high and extreme risk aversion are used for modeling. 
These values are 3.3, 6.8 and 10.0 feet, respectively, for year 2010, which was chosen to be consistent 
with USACE analysis. It is important to note that California (2018) does not specify a starting sea surface 
elevation from which to conduct analysis. Additionally, multiple meetings with CCC and Caltrans staff in 
2018 and 2019 failed to produce documentation specifying a starting sea surface elevation. For 
calculations herein both mean sea level (MSL) and mean higher high water (MHHW) for Santa Monica 
gage 9410840, 2.60 and 5.24 feet NAVD88, respectively, were employed. Datums are shown in the 
Appendix.   

The values used for SLC/SLR for present study are summarized in Table 2. 

 

Table 2: Sea Level Change/Rise Values by Agency for Santa Monica, CA 

     

AGENCY USACE CALIFORNIA 

CRITERIA INTERMEDIATE LOW 
MEDIUM-

HIGH 
EXTREME 

VALUE 4.15 3.30 6.80 10.0 

 

Several other design considerations may be included in SLC/SLR analyses. These considerations include 
local sedimentation/erosion, channel/levee overtopping, tsunamis, geotechnical uplift/subsidence, local 
inundation, and coastal erosion. While these topics are generally beyond the scope of the present study 
a discussion of them can be found in the Ballona Wetlands Restoration Project Draft EIS/EIR, Appendix F 
(ESA 2017). ESA (2017) notes that some bed aggradation has occurred in the area of Lincoln Bridge in the 
period on the order of 1 to 2 feet over the period 1961 to 2012. Between the Bridge and the end of the 
South Jetty, the bed aggradation has ranged from approximately 0 to greater than 3 feet during the same 
period. A discussion of aggradation in the proposed condition is included in Section 4.  
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4 Hydraulic Analysis of Existing and Proposed Conditions 

4.1 HEC-RAS Model 

All hydraulic modeling is conducted using the HEC-RAS numerical model developed initially by ESA (2017). 
The model is run in steady state, sub-critical mode, with downstream boundary conditions as described 
previously. All model geometry information remains unchanged, and only the proposed bridge geometry 
is included in proposed conditions modeling.  

In the present study, HEC-RAS modeling consists of two discharges (USACE and QCAP), two starting water 
surface elevations (MSL and MHHW), four SLR criteria (USACE Intermediate, and California [2018] Low, 
Medium-High, and H++), and two bridge conditions (existing and proposed). The combination of modeling 
scenarios results in 32 discrete model plans. All HEC-RAS model files can be found in Appendix C. For 
readability, this report focuses on the design limits of Lincoln Bridge, and a discussion of all simulations is 
not included.  

Part of the reason for not discussing all of the simulation results is because some simulations are not 
expected alter the critical basis of design values since they produce less conservative results than other 
simulations (i.e. simulations utilizing MSL produce lower changes in velocity, water surface elevation 
and/or greater freeboard than simulations utilizing MHHW). Other simulations are not discussed because 
the Ballona Creek Levees are overtopped in the model results. For overtopping cases, the results are both 
not valid (that is, the cross sections do not contain the discharge), and the model results raise the larger 
issue of coastal retreat. Coastal retreat becomes important for the purposes of the present project as 
rising SL inundates the areas adjacent to the project including Ballona Wetlands, Marina Del Rey and the 
roads which cross them. For example, there is no need to consider the design elements of Lincoln Bridge 
as sea levels rise and inundate portions of Ballona Wetlands where Lincoln Boulevard drops under Culver 
Boulevard to the north of the project site: the road to and from the Bridge would be impassable. 
Therefore, the discussions that follow focus on simulations that are valid. Table 3 summarizes the inputs 
and validity of all HEC-RAS model runs. 
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Table 3: Validity of HEC-RAS model runs 

 

  

 Plan # Plan Name in HEC-RAS Discharge 
Initial 

Elevation 
Sea Level Rise 

Change in 
WSE (ft) 

[NAVD88] 

Is the analysis 
valid? 

Ex
is

ti
n

g 

1 EX-USACE-MHHW-USACE USACE MHHW USACE - Int 9.39 YES 

2 EX-USACE-MHHW-Low USACE MHHW CA - Low 8.54 YES 

3 EX-USACE-MHHW-MH USACE MHHW CA - M-H 12.04 NO 

4 EX-USACE-MHHW-HH USACE MHHW CA - H++ 15.24 NO 

5 EX-USACE-MSL-USACE USACE MSL USACE - Int 6.75 YES 

6 EX-USACE-MSL-Low USACE MSL CA - Low 5.90 YES 

7 EX-USACE-MSL-MH USACE MSL CA - M-H 9.40 YES 

8 EX-USACE-MSL-HH USACE MSL CA - H++ 12.6 NO 

9 EX-QCAP-MHHW-USACE QCAP MHHW USACE - Int 9.39 YES 

10 EX-QCAP-MHHW-Low QCAP MHHW CA - Low 8.54 YES 

11 EX-QCAP-MHHW-MH QCAP MHHW CA - M-H 12.04 NO 

12 EX-QCAP-MHHW-HH QCAP MHHW CA - H++ 15.24 NO 

13 EX-QCAP-MSL-USACE QCAP MSL USACE - Int 6.75 YES 

14 EX-QCAP-MSL-Low QCAP MSL CA - Low 5.90 YES 

15 EX-QCAP-MSL-MH QCAP MSL CA - M-H 9.40 YES 

16 EX-QCAP-MSL-HH QCAP MSL CA - H++ 12.60 NO 

P
ro

p
o

se
d

 

17 PR-USACE-MHHW-USACE USACE MHHW USACE - Int 9.39 YES 

18 PR-USACE-MHHW-Low USACE MHHW CA - Low 8.54 YES 

19 PR-USACE-MHHW-MH USACE MHHW CA - M-H 12.04 NO 

20 PR-USACE-MHHW-HH USACE MHHW CA - H++ 15.24 NO 

21 PR-USACE-MSL-USACE USACE MSL USACE - Int 6.75 YES 

22 PR-USACE-MSL-Low USACE MSL CA - Low 5.90 YES 

23 PR-USACE-MSL-MH USACE MSL CA - M-H 9.40 YES 

24 PR-USACE-MSL-HH USACE MSL CA - H++ 12.60 NO 

25 PR-QCAP-MHHW-USACE QCAP MHHW USACE - Int 9.39 YES 

26 PR-QCAP-MHHW-Low QCAP MHHW CA - Low 8.54 YES 

27 PR-QCAP-MHHW-MH QCAP MHHW CA - M-H 12.04 NO 

28 PR-QCAP-MHHW-HH QCAP MHHW CA - H++ 15.24 NO 

29 PR-QCAP-MSL-USACE QCAP MSL USACE - Int 6.75 YES 

30 PR-QCAP-MSL-Low QCAP MSL CA - Low 5.90 YES 

31 PR-QCAP-MSL-MH QCAP MSL CA - M-H 9.40 YES 

32 PR-QCAP-MSL-HH QCAP MSL CA - H++ 12.60 NO 
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4.2 Bridge Hydraulics 

The impacts of the proposed bridge on channel hydraulics are summarized in Table 4 by comparing the 
existing and proposed velocity and water surface elevations (WSE) for different events. These events 
considered a combination of hydrologic conditions and sea level rise scenarios as necessary to maintain 
validity of the hydraulic analysis as described in Section 4.1. 

Table 4 shows the changes in velocity from existing to proposed for the cross sections (XS) in the vicinity 
of Lincoln Bridge (located at XS 9981.5). For all scenarios examined, the average difference in velocity is 
approximately +0.01 foot per second (fps). That is, all valid hydraulic analyses show that the proposed 
bridge condition has a negligible impact on velocity compared to the existing bridge condition.  

Table 4 also shows the changes in water surface elevation in NAVD88 from existing to proposed for the 
cross sections in the vicinity of the bridge. For all scenarios examined, the difference in WSE ranges from 
zero to a decrease in 0.02 ft. Therefore, all valid hydraulic analyses show that the proposed project has a 
negligible impact on depth compared to the existing bridge condition.  

 

4.3 Sea-Level Rise Impact on Channel Hydraulics 

As noted in Section 4.1, the magnitude of SLR plays a significant role on flow containment within the 
Ballona Creek  channel and the validity of this analysis. However, for cases in which the analysis is valid, 
the impacts of different SLR scenarios are significantly low with regards to velocity and depth. Per Table 
4, increasing the SLR while maintaining the same discharge and initial elevation yields no more than an 
increase in 0.1 fps in velocity or 0.3 ft in WSE. Because of these insignificant differences observed in both 
the existing and proposed conditions, no additional analysis of future aggradation/degradation impacts 
to channel hydraulics are described here. This approach is further supported by the findings of ESA (2017) 
which indicate that long-term aggradation of the channel bed has occurred since 1961 (see Section 3, 
above). That is, for the purposes of design of the Lincoln Bridge, additional or accelerated aggradation is 
expected to decrease the capacity of Ballona Creek channel fostering overtopping of the levees at lower 
SLR magnitudes and/or at less frequent discharge events than the USACE design discharge. In any case, 
the primary driver of the design of Lincoln Bridge improvements is not the local hydraulics within the 
Ballona Creek channel, but the ability of the levees and surrounding area to contain and resist the local 
relative increase in sea surface elevation. It is recommended that future analyses of proposed Lincoln 
Bridge improvements proceed under the most conservative hydrologic conditions that yielded valid 
hydraulic analyses—that is, scenarios considering the QCAP design discharge of 51,240 cubic feet per 
second, the MSL initial elevation of 2.6 feet, and the California Medium-High SLR scenario of 6.8 feet. 
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Table 4: Impacts of the Proposed Bridge on Channel Hydraulics 

Discharge 
Initial 
Elevation 

SLR 
Scenario 

Existing Proposed 
Change in 
Velocity 

Existing Proposed 
Change 
in WSE 

XS 
Velocity 
(fps) 

XS 
Velocity 
(fps) 

(fps) XS WSE (ft) XS WSE (ft) (ft) 

U
SA

C
E 

M
H

H
W

 

U
SA

C
E 

- 
In

te
rm

ed
ia

te
 

12520 10.53 12520 10.54 0.01 12520 17.66 12520 17.65 -0.01 

12121 10.74 12121 10.75 0.01 12121 17.35 12121 17.34 -0.01 

11613 10.67 11613 10.68 0.01 11613 17.08 11613 17.06 -0.02 

11028 10.63 11028 10.64 0.01 11028 16.76 11028 16.74 -0.02 

10424 10.64 10424 10.65 0.01 10424 16.41 10424 16.39 -0.02 

10037 10.09 10037 10.10 0.01 10037 16.29 10037 16.27 -0.02 

9886 10.85 9886 10.85 0 9886 15.61 9886 15.61 0 

C
A

 -
 L

o
w

 

12520 10.57 12520 10.58 0.01 12520 17.60 12520 17.58 -0.02 

12121 10.79 12121 10.80 0.01 12121 17.29 12121 17.27 -0.02 

11613 10.73 11613 10.74 0.01 11613 17.01 11613 16.99 -0.02 

11028 10.69 11028 10.70 0.01 11028 16.68 11028 16.66 -0.02 

10424 10.71 10424 10.72 0.01 10424 16.32 10424 16.30 -0.02 

10037 10.16 10037 10.17 0.01 10037 16.20 10037 16.18 -0.02 

9886 10.94 9886 10.94 0 9886 15.49 9886 15.49 0 

M
SL

 

 U
SA

C
E 

- 
In

te
rm

ed
ia

te
 

12520 10.63 12520 10.65 0.02 12520 17.52 12520 17.51 -0.01 

12121 10.86 12121 10.87 0.01 12121 17.20 12121 17.19 -0.01 

11613 10.80 11613 10.81 0.01 11613 16.92 11613 16.9 -0.02 

11028 10.77 11028 10.78 0.01 11028 16.58 11028 16.56 -0.02 

10424 10.80 10424 10.81 0.01 10424 16.21 10424 16.19 -0.02 

10037 10.24 10037 10.26 0.02 10037 16.08 10037 16.06 -0.02 

9886 11.06 9886 11.06 0 9886 15.35 9886 15.35 0 

C
A

 -
 L

o
w

 

12520 10.65 12520 10.66 0.01 12520 17.50 12520 17.49 -0.01 

12121 10.87 12121 10.88 0.01 12121 17.18 12121 17.17 -0.01 

11613 10.82 11613 10.83 0.01 11613 16.89 11613 16.88 -0.01 

11028 10.78 11028 10.80 0.02 11028 16.56 11028 16.54 -0.02 

10424 10.82 10424 10.84 0.02 10424 16.18 10424 16.16 -0.02 

10037 10.26 10037 10.28 0.02 10037 16.05 10037 16.03 -0.02 

9886 11.09 9886 11.09 0 9886 15.31 9886 15.31 0 

C
A

 -
 M

-H
 

12520 10.53 12520 10.54 0.01 12520 17.66 12520 17.65 -0.01 

12121 10.74 12121 10.75 0.01 12121 17.35 12121 17.34 -0.01 

11613 10.67 11613 10.68 0.01 11613 17.08 11613 17.07 -0.01 

11028 10.63 11028 10.64 0.01 11028 16.76 11028 16.74 -0.02 

10424 10.64 10424 10.65 0.01 10424 16.41 10424 16.39 -0.02 

10037 10.09 10037 10.10 0.01 10037 16.29 10037 16.27 -0.02 

9886 10.85 9886 10.85 0 9886 15.61 9886 15.61 0 
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Discharge 
Initial 
Elevation 

SLR 
Scenario 

Existing Proposed 
Change in 
Velocity 

Existing Proposed 
Change 
in WSE 

XS 
Velocity 
(fps) 

XS 
Velocity 
(fps) 

(fps) XS WSE (ft) XS WSE (ft) (ft) 

Q
C

A
P

 

M
H

H
W

 

U
SA

C
E 

- 
In

te
rm

ed
ia

te
 

12520 10.53 12520 10.54 0.01 12520 17.66 12520 17.65 -0.01 

12121 10.74 12121 10.75 0.01 12121 17.35 12121 17.34 -0.01 

11613 10.67 11613 10.68 0.01 11613 17.08 11613 17.06 -0.02 

11028 10.63 11028 10.64 0.01 11028 16.76 11028 16.74 -0.02 

10424 10.64 10424 10.65 0.01 10424 16.41 10424 16.39 -0.02 

10037 10.09 10037 10.1 0.01 10037 16.29 10037 16.27 -0.02 

9886 10.85 9886 10.85 0 9886 15.61 9886 15.61 0 

C
A

 -
 L

o
w

 

12520 10.57 12520 10.58 0.01 12520 17.6 12520 17.58 -0.02 

12121 10.79 12121 10.8 0.01 12121 17.29 12121 17.27 -0.02 

11613 10.73 11613 10.74 0.01 11613 17.01 11613 16.99 -0.02 

11028 10.69 11028 10.7 0.01 11028 16.68 11028 16.66 -0.02 

10424 10.71 10424 10.72 0.01 10424 16.32 10424 16.3 -0.02 

10037 10.16 10037 10.17 0.01 10037 16.2 10037 16.18 -0.02 

9886 10.94 9886 10.94 0 9886 15.49 9886 15.49 0 

M
SL

 

U
SA

C
E 

- 
In

te
rm

ed
ia

te
 

12520 10.63 12520 10.65 0.02 12520 17.52 12520 17.51 -0.01 

12121 10.86 12121 10.87 0.01 12121 17.2 12121 17.19 -0.01 

11613 10.8 11613 10.81 0.01 11613 16.92 11613 16.9 -0.02 

11028 10.77 11028 10.78 0.01 11028 16.58 11028 16.56 -0.02 

10424 10.8 10424 10.81 0.01 10424 16.21 10424 16.19 -0.02 

10037 10.24 10037 10.26 0.02 10037 16.08 10037 16.06 -0.02 

9886 11.06 9886 11.06 0 9886 15.35 9886 15.35 0 

C
A

 -
 L

o
w

 

12520 10.65 12520 10.66 0.01 12520 17.5 12520 17.49 -0.01 

12121 10.87 12121 10.88 0.01 12121 17.18 12121 17.17 -0.01 

11613 10.82 11613 10.83 0.01 11613 16.89 11613 16.88 -0.01 

11028 10.78 11028 10.8 0.02 11028 16.56 11028 16.54 -0.02 

10424 10.82 10424 10.84 0.02 10424 16.18 10424 16.16 -0.02 

10037 10.26 10037 10.28 0.02 10037 16.05 10037 16.03 -0.02 

9886 11.09 9886 11.09 0 9886 15.31 9886 15.31 0 

C
A

 -
 M

-H
 

12520 10.53 12520 10.54 0.01 12520 17.66 12520 17.65 -0.01 

12121 10.74 12121 10.75 0.01 12121 17.35 12121 17.34 -0.01 

11613 10.67 11613 10.68 0.01 11613 17.08 11613 17.07 -0.01 

11028 10.63 11028 10.64 0.01 11028 16.76 11028 16.74 -0.02 

10424 10.64 10424 10.65 0.01 10424 16.41 10424 16.39 -0.02 

10037 10.09 10037 10.1 0.01 10037 16.29 10037 16.27 -0.02 

9886 10.85 9886 10.85 0 9886 15.61 9886 15.61 0 
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4.4 Scour Analysis 

Two approaches to scour analysis are utilized to understand the impacts to sediment transport and 
channel bed response resulting from the proposed Lincoln Bridge improvements. The first approach 
follows the guidelines of LACDWP (2006) and the second employs bridge scour calculations using the 
hydraulic design package in HEC-RAS based on HEC-18 (FHWA 2012). The benefit of the former is that it 
considers the total bed response, including general and long-term bed adjustment, and local scour. The 
benefit of the latter is that considers the different elements of bridge scour directly in the HEC-RAS model. 
Generally, both approaches follow all or part, respectively, of Federal Highways guidelines for scour 
analysis for stream crossings. The methods and analysis results are described below. 

4.4.1 LACDPW Scour Analysis 

LACDPW (2006) requires that the sum of several design parameters be used to develop the scour-depth 
toe-down. These parameters include long-term bed change (degradation component only), general bed 
change (degradation component only), and several elements of local scour (general local scour, bend 
scour, low flow incitement and bed form height). In the present study, the long-term bed change is set to 
0.0 feet following the findings of (ESA 2017) that indicates long-term aggradation has occurred historically 
at the site. General adjustment is calculated using Appendix C of the Manual, which is represented with a 
second-order polynomial. No bends are present in the project reach of the channel so bend scour is set 
to 0.0 feet. Low flow incisement is set to 2.0 feet as a conservative estimate of the thalweg depth, which 
is a typical approach for channels in Los Angeles County. Bed form height is calculated following Appendix 
C of the Manual, which relies upon academic literature (Kennedy’s equation). Local scour is based on the 
impacts of piers (Neill’s equation) and abutments (Lin’s equation), and generally follows the approach of 
FHWA (2012). The maximum scour is then compared to the design scour depth in the legacy County Design 
Manual (LACFCD 1982) and the greater of the two values is used for design toe-down. The LACDPW scour 
calculations for all modeled scenarios are presented in Appendix D. Table 5 summarizes the total scour 
results for the total design scour after LACDPW (2006) comparing the existing and proposed condition 
bridges for all valid analyses. The proposed bridge condition results in an additional 0.01 feet of bridge 
scour compared to the existing condition for all valid analyses. 

 

Table 5: LACDPW Scour Results (feet) at Lincoln Bridge 

Discharge 
Initial 

Elevation 
SLR Scenario Existing Proposed 

USACE 

MHHW 
USACE - Int 24.22 24.23 

CA - Low 22.48 22.49 

MSL 

USACE - Int 22.56 22.57 

CA - Low 22.57 22.58 

CA - M-H 22.42 22.43 

QCAP 

MHHW 
USACE - Int 23.11 23.12 

CA - Low 23.15 23.16 

MSL 

USACE - Int 23.21 23.22 

CA - Low 23.22 23.23 

CA - M-H 23.11 23.12 
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4.4.2 HEC-18 Scour Analysis 

HEC-18 analysis is conducted in the HEC-RAS model using the software’s hydraulic design function. The 
function utilizes hydraulic information from the model to perform the scour calculations. The calculations 
are limited to contraction, pier and abutment components of local scour. Table 6 summarizes the HEC-18 
scour results after FHWA (2012) comparing the existing and proposed condition bridges for all valid 
simulations examined. The analyses show that on average, the proposed bridge condition results in an 
increase of 2.5 feet of pier scour and a decrease in 0.1 feet of contraction score when compared to the 
existing condition. 

 

Table 6: HEC-18 Scour Results (feet) at Lincoln Bridge 

Discharge 
Initial 

Elevation 
SLR Scenario 

Existing 
Proposed 

 

Contraction Pier Abutment Total Contraction Pier Abutment Total 

USACE 

MHHW 
USACE - Int 0.94 9.72 0.0 10.66 0.87 12.21 0.0 13.08 

CA - Low 0.97 9.74 0.0 10.71 0.88 12.23 0.0 13.11 

MSL 

USACE - Int 0.99 9.76 0.0 10.75 0.92 12.26 0.0 13.18 

CA - Low 1.00 9.77 0.0 10.77 0.91 12.27 0.0 13.18 

CA - M-H 0.94 9.72 0.0 10.66 0.87 12.20 0.0 13.07 

QCAP 

MHHW 
USACE - Int 1.00 9.97 0.0 10.97 0.92 12.51 0.0 13.43 

CA - Low 1.02 9.98 0.0 11.00 0.93 12.52 0.0 13.45 

MSL 

USACE - Int 1.02 10.00 0.0 11.02 0.94 12.55 0.0 13.49 

CA - Low 1.03 10.00 0.0 11.03 0.95 12.56 0.0 13.51 

CA - M-H 0.99 9.97 0.0 10.96 0.92 12.51 0.0 13.43 

 

Because there is no abutment scour observed, the pier and abutment scour cones are not expected to 
overlap at Lincoln Bridge in either the existing or proposed condition. Therefore, when using HEC-18 
guidelines for determining scour under Lincoln Bridge, the pier and abutment scour should not be 
summed; the contraction scour should instead be summed with either the pier or abutment scour for an 
appropriate analysis. HEC-18 analysis results for all valid simulations are included in the Appendix D.  
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5 Conclusion and Final Recommendations 

The purpose of the Lincoln Bridge Multi-Modal Bridge Improvement Project is to create a new multi-modal 
corridor along SR-1/Lincoln Boulevard in order to improve traffic operations and services while minimizing 
impacts to Ballona Creek and Ballona Wetlands Reserve. The purpose of this hydraulic study is to update 
the HEC-RAS model provided by Psomas with revised SLR criteria and up-to-date design plans in an effort 
to analyze the hydraulic impacts of the proposed bridge design. It is worth noting that using updated SLR 
criteria yielded overtopping of the modeled channel for certain proposed runs; runs in which the channel 
could not contain the full flow are invalid analyses for which conclusions cannot be drawn. 

Results of the hydraulic analysis show that the proposed bridge design has minimal impacts on channel 
water surface elevation and velocity in the vicinity of the bridge. For all valid model runs, the proposed 
bridge design yields a channel velocity increase of 0.01 feet per second on average. Additionally, the 
proposed design yields an average decrease in water surface elevation (NAVD88) of 0.02 feet when 
compared to the hydraulic results of the existing bridge design. The LACDPW scour analysis of the Lincoln 
Bridge show that the proposed bridge design results in an additional 0.01 feet of bridge scour compared 
to the existing condition for all valid analyses. Results of the HEC-18 scour analysis show an average 
increase of 2.4 feet of total scour for the proposed design in comparison to the existing bridge. 

It is recommended that all future analyses of proposed bridge designs use the most hydrologically 
conservative scenario that yielded valid hydraulic analyses. That is, scenarios considering the QCAP design 
discharge of 51,240 cubic feet per second, the MSL initial elevation of 2.6 feet, and the California Medium-
High SLR scenario of 6.8 feet. If future models require using hydrologic conditions that resulted in channel 
overtopping for more conservative analyses, it is recommended that Psomas obtain additional terrain 
data to expand the area of analysis to include the Ballona Wetlands Reserve. Additional terrain data would 
make it possible to extend the HEC-RAS cross sections to contain the full flow or to add a 2D area to 
capture surface flow if needed.  
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7 Appendices 

 

Please refer to digitally submitted appendices. 
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1.0 PROJECT DESCRIPTION 
Lincoln Boulevard is a major route traveling northwest to southeast on the Westside of Los Angeles 
County, connecting major destinations including the City of Santa Monica to the north, and Loyola 
Marymount University, Otis College of Art and Design and Los Angeles International Airport to 
the south. The Project segment provides a critical and heavily traveled connection between and 
amongst the communities of Playa Del Rey, Playa Vista, Westchester, and El Segundo in the south 
and Marina Del Rey, Del Rey, Venice, Culver City, Mar Vista, and Santa Monica in the north. 

Lincoln Boulevard is classified in the City of Los Angeles General Plan as a Boulevard I (Major 
Highway Class I) and is comprised of three to four lanes in the northbound direction and two to 
three lanes in the southbound direction within the Project limits. Culver Boulevard is classified as 
an Avenue I (Major Highway Class II) and Avenue III (Modified Scenic) and is comprised of one 
lane in each direction in the vicinity of Lincoln Boulevard. Jefferson Boulevard is a Boulevard II 
(Major Highway Class I) and is comprised of two lanes in each direction, and Fiji Way is a Local 
street, comprised of one lane in each direction near the Project. 

The Project’s build alternative includes: realignment of the Lincoln Boulevard centerline 
approximately 50 feet to the east; addition of one southbound lane along Lincoln Boulevard for a 
length of approximately 1,800 feet; demolition, replacement, and widening of the Lincoln 
Boulevard Bridge over Ballona Creek; demolition, replacement, and widening of the Culver 
Boulevard Bridge over Lincoln Boulevard; demolition, replacement, and realignment of the 
connector ramps between Lincoln Boulevard and Culver Boulevard; construction of active 
transportation improvements including sidewalks and Class IV protected bicycle lanes on both 
sides of Lincoln Boulevard. The Project would also include utility relocation, landscaping, low-
intensity street lighting, striping, signage, drainage, and water quality improvements. The Project 
would install a striped center median that would allow space to accommodate a future center-
running transit facility within the Project limits, which is not included as part of the Project. 
Construction of the Project build alternative would result in three through lanes in the northbound 
and southbound directions of Lincoln Boulevard between Fiji Way and Jefferson Boulevard, with 
additional turning lanes at intersections. 
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2.0 PROJECT LOCATION 

 
Figure 1: Project Regional Map 

 

 
Figure 2: Project Vicinity Map 
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3.0 PURPOSE AND NEED 

Purpose 

The Project purpose is to create a new multi-modal corridor along SR-1/ Lincoln Boulevard 
between Fiji way and Jefferson Boulevard to serve transit, bicyclists and pedestrians while 
minimizing impacts to Ballona Wetlands Reserve and Ballona Creek and other environmental 
resources.  

Need 

Lincoln Boulevard serves as a critical north-south connection on the Westside. There are few 
arterial connections that provide continuous access through the Westside, which results in Lincoln 
Boulevard being oversaturated during peak commute periods. Lincoln Boulevard narrows from 
three to two lanes in the southbound direction, approximately 1,050 feet north of the existing 
Lincoln Bridge over Ballona Creek, and from four to three lanes in the northbound direction, 
approximately 320 feet north of the intersection with Jefferson Blvd, to the intersection with Fiji 
Way.  These lane reductions create a major bottleneck. 

The average vehicle travel speeds along Lincoln Boulevard are 15 mph during peak periods when 
measured between Ozone Ave in the City of Santa Monica and Sepulveda Boulevard while the 
design speed is 50 mph. Travel times are greatly impacted by bottlenecks resulting in slower speeds 
along much of the corridor. 

In addition, access for pedestrians along Lincoln Boulevard is disjointed north and south of the 
Ballona Creek bridge which does not have sidewalks. Lincoln Boulevard also lacks bicycle 
facilities across the bridge.  Pedestrian and bicycle facilities are also deficient along Culver 
Boulevard. 

4.0 EXISTING STRUCTURES 
The existing 3-span Culver Boulevard Overcrossing Bridge was constructed in 1937 (Bridge No. 
53-0089). The bridge spans approximately 147’-1” along centerline of Culver Boulevard over 
Lincoln Boulevard and is 50 feet wide. It was constructed to accommodate a 40-foot curb-to-curb 
roadway, which is currently striped with one traffic lane in each direction, and two shoulders. There 
is a 4-foot-wide sidewalk along with a 1-foot-wide concrete open railing on each side of the 
structure. The existing superstructure consists of two spans (Spans 1 and 3) of Reinforced Concrete 
“T-Beam” girders and one span (Span 2) of riveted steel plate girders supporting a cast-in-place 
concrete deck. Expansion joints are provided at Bent 2 and Bent 3. The structure is skewed at 
approximately 17 degrees with the centerline of Lincoln Blvd. The bridge superstructure is 
supported on reinforced concrete bents and strutted abutments founded on vertical driven treated 
timber piles. Abutment and bent foundation are laterally braced by reinforced concrete struts. There 
is an abandoned railroad bridge on the northeast side of the bridge. The existing superstructure of 
the abandoned bridge has been removed while the existing abutments and piers remain in place. 
The remaining abutments and piers will be removed to 3 feet below the finished grade of the 
proposed bridge abutment embankment slopes.  
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5.0 PROPOSED STRUCTURE 

5.1 General Description 

The proposed improvements to the Lincoln Boulevard entail to construct a wider multi-modal 
corridor to meet the ultimate roadway needs for the project. The proposed project will require 
replacing and lengthening the existing bridge with a new overcrossing to accommodate the 
widened Lincoln Boulevard.  

The proposed bridge will be a single-span wide flange concrete girder bridge, 150’-0” long and 
54’-4” wide. The proposed bridge is approximately 4” wider than the existing structure to 
accommodate the existing 40-foot-wide roadway and a modified Type 732SW concrete barrier, 
which includes a 6’-2” wide standard sidewalk and a 1’-0” thick concrete parapet wall with Type 
7 chain link railing, on each side of the structure. The concrete parapet walls will receive aesthetic 
treatments while the aesthetics of the bridge will be addressed through future design efforts. Since 
the posted speed will be only 35 MPH on Culver Boulevard, a traffic barrier separating the sidewalk 
and the shoulder is not required.  

The Lincoln Boulevard will receive transit facilities along the center median in the future, which 
disallows placing a supporting bent at the centerline of the Lincoln Boulevard, hence a single-span 
bridge is considered. A single-span bridge will reduce the roadway improvement limits and 
construction cost while maintaining a proper horizontal clearance of the proposed Lincoln 
Boulevard. The span length is minimized to reduce the structure depth to reduce the raise of the 
profile grade.  

5.2 Design Alternatives Evaluated 

5.2a California Wide Flange Precast Prestressed (PC/PS) Concrete Girder (Option 1) 
The new bridge will have California Wide Flange PC/PS Girder superstructure with a depth of 7’-
0”, which satisfies the 4.5% minimum depth-to-span ratio for the single span bridge. The shallow 
depth-to-span ratio will minimize the raise of the profile grade, thereby reducing the impacts to the 
adjacent wetlands and Lincoln Boulevard ramp terminal. The span length falls under the preferred 
length of 80 feet to 180 feet for California Wide Flange PC/PS Concrete Girder as described in 
Caltrans Bridge Design Aids Section 6-1. The noted superstructure depth includes 6’-0” depth 
California standard wide flange girder, a nominal haunch depth of 4” and a cast-in-place 8” thick 
concrete deck slab. 

The use of PC/PS concrete girder will eliminate the need of extensive falsework. In addition, the 
duration of construction will be shortened as compared to a cast-in-place option. Falsework 
requiring adjustment of the profile grade to maintain a minimum vertical clearance of 15 feet on 
the traffic opening. 

5.2b Cast-In-Place Prestressed (CIP/PS) Concrete Box Girder (Option 2) 
A conventional CIP/PS concrete box girder superstructure is also a feasible structure alternative 
for the proposed bridge replacement. This alternative will have the same span configuration and 
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structure depth as the PC/PS option, which also satisfies the standard depth-to-span ratio of 4.5% 
for the single span bridge.  

For this alternative, falsework during construction will be required over the Lincoln Boulevard. 
This will require raising the profile and increasing the duration of construction as compared to the 
PC/PS option. Raising the profile will increase the construction limit and cost of the project. 

5.2c Abutments 

Closed-end high cantilever seat-type abutments founded on 36-inch diameter Cast-In-Drilled-Hole 
(CIDH) concrete piles are proposed to support the superstructure and to reduce the bridge length. 
The approach embankments will be retained by cost-effective Mechanically Stabilized Earth 
(MSE) retaining walls. Driven concrete piles were considered; however, as the battered piles are 
prohibited to be used at abutments subject to seismic downdrag loads as described in Caltrans 
Memo-To-Designers Section 5-1, the small diameter driven piles as opposed to large diameter 
CIDH piles, may not be capable of providing adequate lateral support. Abutments will be skewed 
to match the proposed Lincoln Boulevard. 

5.3 Recommended Alternative 
Since the traffic on the Culver Boulevard that serves as an Avenue I (Major Highway Class II) and 
Avenue III (Modified Scenic) will be fully closed during construction, the construction duration is 
an important key factor to select the structure type. A precast concrete bridge can be built fast and 
reduced the rase of the profile. In addition, the costs for the considered alternatives are competitive 
with the cost variation in marginal 10% range. Therefore, the California Wide Flange PC/PS 
Concrete Girder superstructure is recommended for this bridge. The General Plan of the 
recommended alternative is provided in Appendix C. 

5.3a Superstructure 

California Wide Flange PC/PS Concrete Girder superstructure type is recommended for the bridge.  

5.3b Substructure 

Closed-end high cantilever seat-type abutments are recommended for the bridge. 

5.3c Approach Slab 

Since the proposed bridge is on a two-lane road in an urban area (a multilane urbanized highway 
facility) with seat-type abutments, Structure Approach Slab Type N (30S) is proposed. The 
proposed approach slab type is based on the selection process for Structure Approach Pavement 
System as described in Caltrans MTD 5-3.  

6.0 SITE CONSTRAINTS 

The proposed bridge will require removal of the existing Culver Boulevard Overcrossing and the 
abandoned bridge abutments. The adjustment of the bridge profile will be limited by roadway 
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constrains such that there will be minimal roadway modification on the approaches by reducing 
the raise of the profile grade while the required vertical clearance over the Lincoln Boulevard 
traveled way is satisfied. In addition, the proposed abutments need to be set to meet sight distance 
requirements on horizontal curve alignment.  

An underground 230KV power line adjacent to Culver Boulevard that will require protection in 
place. Per the existing condition, the sidewalk was constructed on each side of the bridge deck 
while it was not constructed on the roadway approaches. The current GAD plans show the sidewalk 
will be constructed on the approach roadway.  

7.0 STRUCTURE DESIGN CRITERIA 

7.1 Load and Resistance Factor Design 

The structure will be designed in accordance with the AASHTO LRFD Bridge Design 
Specification, 8th edition with latest California Amendments. Design live loads will consist of HL-
93 load and California permit load. Load combinations per AASHTO LRFD Code Section 3.4.1 
will be applied. 

7.2 Seismic Design 

Design of the new bridge will comply with Caltrans Seismic Design Criteria (SDC) version 2.0 in 
its entirety. 

8.0 FOUNDATIONS 
A Structure Preliminary Geotechnical Report (SPGR) is provided in Appendix F. A short 
summary of the report is provided below. 

8.1 Description of Subsurface Soil Conditions 
The site is located within the Los Angeles basin section of the Peninsular Ranges geomorphic 
province of southern California. The Los Angeles basin is generally underlain by Quaternary 
alluvial deposits, which overlie several thousand feet of Tertiary marine and non-marine sediments. 
The previous investigations indicate that the site is underlain by Quaternary Alluvial Floodplain 
Deposits (Map Symbol – Qa), which are covered with both hydraulic fill and conventional fill. 
Quaternary-age alluvial sediments primarily associated with the Ballona Creek drainage are 
believed to underlie the entire site to the maximum depth explored. The upper portion of these 
alluvial deposits (from a few feet above mean sea level down to about 35 or 40 feet below mean 
sea level) is typically poorly consolidated, and most commonly consists of interbedded lean and 
fat clay (CL or CH) and silt (ML and MH), with occasional bed of silty and clayey sand (SM and 
SC). At elevations below approximately 35 or 45 feet below mean sea level (MSL), the density of 
the alluvium typically increases, and the beds of silty, clayey and poorly graded sand (SM, SC or 
SP) become more common. 

The existing bridge abutments are believed to be underlain by compacted fill, as well as hydraulic 
fill soils placed during the development of Marina Del Rey. The hydraulic fills are similar in 
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composition to the underlying alluvium, as they were likely generated from these deposits. 
Consequently, the hydraulic fill is not differentiated from the alluvium on the logs. Hydraulic fill 
was likely placed to roughly 0 feet to 5 feet (MSL), with conventional fill placed above that 
elevation. 

8.2 Groundwater 

Temporary groundwater monitoring wells were established within four of the hollow stem borings 
conducted at the Playa Vista development immediately southeast of the Lincoln Boulevard bridge 
(Group Delta, 1999), while they were destroyed during the construction of the Playa Vista 
residential development. Based on the final readings within these monitoring wells, the 
groundwater elevations at that location varied from roughly 2 feet to 5 feet (MSL) in December 
1998. Additionally, the High Groundwater Map suggests that groundwater levels may rise to about 
5 feet below existing grades in the site vicinity (CDMG, 1998).  

It should be noted that groundwater levels at the site are likely to be closely related to the water 
surface elevation within Ballona Creek. Floods within the channel may cause the groundwater 
levels to temporarily rise within the surrounding levees (although the concrete armor on the channel 
walls may increase the lag time in groundwater response). Groundwater levels may also fluctuate 
over time throughout the site due to changes in the water surface elevation and flow within the 
creek, as well as variations in rainfall, irrigation, or site drainage conditions. 

8.3 Corrosion Evaluation 

Corrosion tests were performed on selected samples collected from the previous exploratory 
borings at the site. The available test data indicates that the site soils are not corrosive based on 
Caltrans Corrosion Guidelines (Caltrans, 2021b). However, the available resistivity tests do 
suggest that the on-site soils may be extremely corrosive to buried metals, based on the 
nomography provided in Figure 855.3B of 2020 Caltrans Highway Design Manual (Caltrans, 
2020a). Typical corrosion control measures should be incorporated into the project design.  

8.4 Preliminary Seismic Information and Recommendations 

The site is not located within an Alquist-Priolo Earthquake Fault Zone (CDMG, 1992), and no 
evidence of active or potentially active faulting was encountered during our previous site 
investigation or literature review. Consequently, ground rupture is not considered a significant 
geologic hazard at the site. 

The current Caltrans ARS Online tool (V3.0.2) was used to develop a preliminary design spectrum 
for the site located at a latitude of 33.9760° north, and a longitude of 118.4330° west. The ARS 
design spectrum incorporated an average shear wave velocity (Vs30) of 210 m/s (or 690 ft/s). The 
preliminary Caltrans ARS design spectrum for the site has a Peak Ground Acceleration (PGA) of 
0.6g. The deaggregated mean earthquake moment magnitude (M) is 6.6 and the mean site-to-source 
distance (R) for the 1.0 seconds spectral acceleration is 16.6 kilometers. Note that loose soil at the 
site (N60<10) would classify as Class S2 soil per Section 6.1.3 of the Caltrans Seismic Design 
Criteria, Version 2.0. 
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8.5 Liquefaction and Lateral Spreading 

The site is located within an area previously identified as susceptible to liquefaction. Based on the 
preliminary liquefaction settlement analyses, the bottom of the liquefiable layers may extend to 
elevations -25 feet to -30 feet. Additionally, the total liquefaction settlement associated with the 
design level earthquake at the site should typically vary from about 1 inch to 3 inches. Liquefaction 
settlement may result in a downdrag load on the piles, settlement of the approach embankments, 
and lateral spreading of the abutments. Liquefaction also creates the potential for loss of near-
surface soil strength resulting in a reduced lateral pile capacity. In liquefied soils, a pile foundation 
needs to be designed to satisfy the seismic axial bearing stability requirements in compression 
extreme events for two different combinations – a) permanent loads and inertial loads resulting 
from the ground motion-induced inertia of the superstructure during the shaking, and b) permanent 
loads and liquefaction induced downdrag after the cessation of the shaking (Caltrans, 2020b). 

Based on simplified empirical methods, there appears to be a strong potential for lateral spread of 
the Ballona Creek levees in the site vicinity. Previous analyses suggest that displacements along 
the levees may vary from roughly 6 inches to 18 inches (Group Delta, 2013). The bridge abutments 
are located near the creek levees, the lateral spreading will impact to the abutment during the 
designate earthquake. The precise location, depth, and density of the liquefiable layers at the 
abutment locations will greatly impact the seismic response and should be better defined through 
future subsurface investigation. 

The presence of the abutment piles helps reduce the displacement at the abutment locations 
compared to the surrounding levees. Lateral spread analyses including soil-pile interaction may be 
conducted per Caltrans Geotechnical Manual (Caltrans, 2020c), Memo to Designers 20-15 
(Caltrans, 2017b), and Attachment 1 to the memo for lateral spreading analysis. 

8.6 Preliminary Foundation Recommendations 

To resist lateral spreading seismic displacements, large diameter (36-inch or greater) CIDH, or 
CISS pile foundation systems are recommended for supporting the bridge structure both at bents 
and abutments. Although large diameter CIDH piles are feasible, special construction techniques 
(slurry, casing, etc.) and integrity testing (gamma-gamma logging) will be required due to shallow 
groundwater and caving-prone soils. Since CISS piles are driven, noise issues should be considered 
in the pile type section process due to the proximity to the residential development. 

With proposed pile cut-offs at or around the elevation of 0 to 5 feet, downdrag loads may be 
experienced along up to 30 to 35 feet of the pile length, negating any pile resistance down to about 
El. -40 feet within the denser alluvial deposits. For estimation of pile lengths, an average nominal 
(ultimate) soil skin friction resistance of 1.5 ksf, and 2 ksf is assumed below El. -40 feet for CIDH 
piles and CISS piles, respectively. This will likely result in pile lengths of about 70 feet to 85 feet, 
tipping at elevations between -65 feet to -80 feet. 

Smaller diameter driven piles are not recommended due to unfavorable subsurface soil conditions 
as the site is classified as S2 per the SDC V2.0., Section 6.1, and Section 6.2.3. Shallow foundations 
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are not feasible for supporting the bridge structure due to seismic settlement and lateral spreading 
issues. 

9.0 GEOMETRIC APPROVAL DRAWING (GAD) 
The GAD plans for the bridge are provided in Appendix D. 

10.0 CONSTRUCTION 

10.1 Falsework 
No falsework is required for the construction of the precast girder bridges. 

10.2 Stage Construction 

The Culvert Boulevard and the adjacent connector ramps between Lincoln Boulevard and Culver 
Boulevard will be closed to traffic and pedestrians during construction. The proposed bridge will 
be constructed in a single phase without staging after removal of the existing structures.  

10.3 Traffic Detours  

Long-term traffic detours through Lincoln Boulevard and Jefferson Boulevard are anticipated for 
construction of the bridge. 

11.0 UTILITIES 

Based on the field review and as-built plans, the following utilities in the project area were 
identified: 

• Six electrical conduits are attached to the exterior girder bay on the south side of the existing 
Culver Boulevard bridge. 

• An underground 230KV power line is located adjacent to Culver Boulevard along the west 
side of Lincoln Boulevard across the bridge. 

• Two overhead electrical lines are present within exiting bridge region. The overhead lines 
cross over the bridge diagonally from the southeast corner of bridge to the northwest corner 
of the existing bridge. Two wooden poles located at each approach of existing bridge and 
one wooden pole located on the west side of bridge near the north existing bridge bent are 
present to support these two power lines.  

• Two wooden poles with guywires are located on both sides of the street at the bridge north 
approach.  

• A wooden pole is present on the west side of the existing bridge near the south existing 
bridge bent. 

The utility relocation and its interaction with the bridge construction is complex and will require 
close coordination with Los Angeles Department of Water and Power (LADWP) during the future 
design phases of the Project.   
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12.0 BRIDGE AESTHETICS 

The aesthetics of the bridge will be addressed through future design efforts. Aesthetics are typically 
explored as part of the detailed design preparation and are often based on inputs from the 
community. Aesthetic considerations will include preserving the view sheds from the bridge and 
incorporating artistic design featured into the bridge design. 

13.0 SLOPE PROTECTION 

Slope paving at the abutments is not required. 

14.0 ENVIRONMENTAL CONSTRAINTS 

Based on the preliminary delineation provided by the California Coastal Commission, potential 
wetland area exists at the vicinity of the existing loop ramp connecting Culver Boulevard and 
Lincoln Boulevard. As the project is located in this highly sensitive coastal environment, the 
project will face scrutiny from regulatory and resources agencies, as well as legacy stakeholders. 

The proposed bridge with shallow structure depth is considered to minimize the need to raise the 
profile of Culver Boulevard, thereby reducing potential impacts to the adjacent wetland. 
Additionally, a MSE retaining on the east side of Culver Boulevard near the loop ramp is proposed 
to avoid impacts to the adjacent wetlands reserve. 

15.0 PERMITS AND AGREEMENTS 

Various agencies with jurisdiction at or near the Lincoln Bridge will require agreements, 
construction and/or encroachment permits in order to construct the project. The permit agencies 
will be identified in the environmental documentation which is currently in progress.  

16.0 RIGHT OF WAY 

Right of way acquisition and dedication are required for the proposed roadway improvement and 
bridge replacement.  

17.0 CONSTRUCTION COSTS 
The estimated costs with an APS-level contingency of 25% for the Culver Boulevard Overcrossing 
Bridge replacement is $11,086,000. Detailed cost estimates are provided in Appendix B. 
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18.0 BRIDGE SUMMARY 

Table 1: Culver Boulevard Overcrossing Summary 
Structure Name Culver Boulevard Overcrossing 
Structure Type California Wide Flange Precast Prestressed Concrete Girder 
Spans 1 
Structure Depth 7'-0" 
Abutments High Cantilever Seat-Type 
Vertical Clearance 15’-0” minimum  
Temporary Minimum 
Vertical Clearances N/A 

Barriers Type 732SW 
Slope Paving No 
Structure Approach  Type N (30S) 
Utilities in Bridge Electrical conduits  
Temperature Range 100 to 800 
Freeze-Thaw area No 
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OSFP 
12/15/22 

Consultant Prepared Advance Planning Study (APS) Checklist  
Sheet 1 of 2 

 
Date:  Consultant Firm (for structures):  Phone No:  

12/15/2022 CNS ENGINEERS, INC. (951) 687-1005 
Designed by:  Phone No:  

Quyet Nguyen (951) 687-1005 
EA: County: Rte: KP(PM) 

33880 LA 01  (LINCOLN BLVD) 30.16 to 30.74 
Project Description: 

SR-01 - Lincoln Blvd Multimodal Bridge Project 

Bridge No(s): Bridge Name(s): 

53-0089 
 
 
 
 
 
 
 

Culver Blvd Overcrossing (Replace)  
 
 

Total number of bridges in project: 02 APS Alternative Letter or Number (if more than one):       

Purpose of this APS: Initial APS Cost & Feasibility  Revised scope  Update cost  

 
 
Part A   Items to collect and considerations prior to beginning the APS 

 

All items listed in Part A are to be made available and submitted if requested by the Liaison Engineer.   
(Mark N/A if not applicable) 

 
 

 Preliminary profile grade of proposed structure.   
 

 Typical section of the proposed structure. (Including barrier type, sidewalks, cross slope %, etc.) 
 

 Grades or spot elevations of roadway below the structure. 
 

 Typical section of roadway below the structure. (Including shoulders, gutters, embankment slope.) 
 

 Site map: including horizontal alignment of new structure and the roadway below, topo, contours, etc. 
 

 Stage construction or detour plan for traffic on the structure. 
 (number of lanes to remain open, Temp Railing, etc.) 

 
 Stage construction or detour plan for the roadway below the structure. 

 (falsework openings for each stage and any restrictions.) 
 

 "As Built" plans for existing structures. 
 

 Future widening plans of upper and lower roadway (verify with Route Concept Report). 
 

 Site aerial photograph (at the proposed structure). 
 

 Environmental and/or permit requirements (areas of potential impact, construction windows, etc.) 
 

 Overhead and underground utility plans 
 

 Any other information that you feel is necessary to complete the study. (Other concerns that may 
affect the APS: local agency requirements such as aesthetics, improvements in vicinity of structure, 
airspace usage, other obstructions, etc.)  

 

N/A 

N/A 

N/A 



OSFP 
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Consultant Prepared Advance Planning Study (APS) Checklist  
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     Part B   Considerations during the APS design and cost estimate preparation 
 
 

1. Has this project been discussed with:         the OSFP Liaison Engineer?  (Local projects)         
                                                                     the Caltrans District Project Manager?            Yes 
                                                                     the roadway consultant?                                  Yes 

 
 
 

No 
No 
No 

 
 
 

 
2. Have the Caltrans Structures Maintenance records been reviewed?                          Yes 

If the records recommend any work for the structure, is it included in the APS?                 Yes 
 
 

No 
No 

 
 

 
3. Are there special aesthetic considerations?     Budget Included, Details not yet known      Yes  No  

 
4. (Widenings and Modifications) 

Has this project been reviewed for seismic retrofit requirements? N.A. New Structures     Yes 
Are seismic retrofit requirements included in the APS?                                                       Yes 

 
 
 

 
No 
No 

 
 
 

 
5. Any special Railroad requirements?                                                                            Yes 

Shoofly required?                                                                                                                Yes 
Cost of shoofly included as a separate item in the project cost estimate?                          Yes 

 
 
 

No 
No 
No 

 
 
 

 
6. Any special foundation requirements, including scour critical work, special excavation  

such as Type A, Type D, and/or hazardous or contaminated material?                             Yes 
 

 
 
No 

 
 

 
7. Any special construction requirements, including limited site accessibility or seasonal work? 

                                                                                                                                            Yes 
 

 
 
No 

 
 

 
8. Other items to be included in the cost such as slope paving, approach slabs, and/or  

adjacent retaining walls?                                                                                         Yes 
 

 
 
No 

 
 

 
9. Remove existing bridge?    

Total Deck Area: 7,354 SF 
       Yes   No  

 
10. Any other unusual or special requirements?                                                                      Yes  No  

 
11. Provide and attach a consultant prepared Design Memo to summarize and document any  

important assumptions, discussions, decisions, unusual items, local agency requirements  
such as aesthetics, improvements in vicinity of the structure, airspace usage,  
other obstructions, or any items noted above.                            Summary attached?       Yes   

 
 
 

 

 
 
 
No 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

Designer:          (Printed Name) Designer’s Signature: Date: 
QUYET NGUYEN  12/15/22 

 

N/A 
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    GENERAL PLAN ESTIMATE X    ADVANCE PLANNING ESTIMATE

RCVD BY: IN EST:
OUT EST:

BRIDGE: CULVER BLVD BRIDGE BR. No.: 53-0XXX DISTRICT: 07
TYPE: PC/PS WIDE FLANGE GIRDERS  RTE:
CU: CO: LA
EA: 33880 PM:

LENGTH: 150.00 WIDTH: 54.33 AREA  (SF) = 8,150
DESIGN SECTION:  CNS Engineers, Inc. .
# OF STRUCTURES IN PROJECT : 1 EST. NO.
PRICES BY : Q. Nguyen COST INDEX:
QUANTITIES BY: T. Ge DATE: 10/1/2021
QUANTITIES CHECKED BY: Q. Nguyen DATE: 10/1/2021

CONTRACT ITEMS TYPE UNIT QUANTITY PRICE AMOUNT
1 BRIDGE REMOVAL LS 1.00 $121,000.00 $121,000
2 STRUCTURE EXCAVATION (BRIDGE) CY 970 $150.00 $145,500
3 STRUCTURE BACKFILL (BRIDGE) CY 1,520 $100.00 $152,000
4 36" CAST-IN-DRILLED-HOLE CONCRETE PILING LF 6,720 $600.00 $4,032,000
5 STRUCTURAL CONCRETE, BRIDGE FOOTING CY 350 $500.00 $175,000
6 STRUCTURAL CONCRETE, BRIDGE CY 510 $1,200.00 $612,000
7 STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER) CY 270 $1,250.00 $338,000
8 STRUCTURAL CONCRETE, APPROACH SLAB TYPE N(30S) CY 160 $1,000.00 $160,000
9 FURNISH PRECAST PRESTRESSED CONCRETE GIRDER (140'-150') (140'-150') EA 7 $80,000.00 $560,000

10 ERECT PRECAST PRESTRESSED CONCRETE GIRDER EA 7 $11,000.00 $77,000
11 JOINT SEAL ASSEMBLY (MR 1") LF 112 $50.00 $5,600
12 BAR REINFORCING STEEL (BRIDGE) LB 903,000 $1.30 $1,174,000
13 CHAIN LINK RAILING TYPE 7 LF 520 $130.00 $67,600
14 CONCRETE BARRIER (MODIFIED TYPE 732SW) TYPE 732SW LF 520 $400.00 $208,000
15 BRIDGE AESTHETIC TREATMENT LS 1 $154,134.00 $154,134

SUBTOTAL $7,981,834
ROUTING MOBILIZATION   ( @ 10 % ) $886,870.44
1.  DES SECTION SUBTOTAL BRIDGE ITEMS $8,868,704
2.  OFFICE OF BRIDGE DESIGN - NORTH CONTINGENCIES @25%  $2,217,176
3.  OFFICE OF BRIDGE DESIGN - CENTRAL BRIDGE TOTAL COST $11,085,881
4.  OFFICE OF BRIDGE DESIGN - SOUTH COST PER SQ. FT. $1,360.00
5.  OFFICE OF BRIDGE DESIGN - WEST BRIDGE REMOVAL (CONTINGENCIES INCL.)  
6.  OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA WORK BY RAILROAD OR UTILITY FORCES  

BRIDGE SEISMIC RETROFIT CONTINGENCIES
 GRAND TOTAL $11,085,881

FOR BUDGET PURPOSES - SAY $11,086,000
 COMMENTS: 

 



    GENERAL PLAN ESTIMATE X    ADVANCE PLANNING ESTIMATE

RCVD BY: IN EST:
OUT EST:

BRIDGE: CULVER BLVD BRIDGE BR. No.: 53-0XXX DISTRICT: 07
TYPE: CIP/PS CONCRETE BOX GIRDER RTE:
CU: CO: LA
EA: 33880 PM:

LENGTH: 150.00 WIDTH: 54.33 AREA  (SF) = 8,150
DESIGN SECTION:  CNS Engineers, Inc. .
# OF STRUCTURES IN PROJECT : 1 EST. NO.
PRICES BY : Q. Nguyen COST INDEX:
QUANTITIES BY: T. Ge DATE: 10/1/2021
QUANTITIES CHECKED BY: Q. Nguyen DATE: 10/1/2021

CONTRACT ITEMS TYPE UNIT QUANTITY PRICE AMOUNT
1 BRIDGE REMOVAL LS 1.00 $121,000.00 $121,000
2 STRUCTURE EXCAVATION (BRIDGE) CY 970 $150.00 $145,500
3 STRUCTURE BACKFILL (BRIDGE) CY 1,520 $100.00 $152,000
4 36" CAST-IN-DRILLED-HOLE CONCRETE PILING LF 6,720 $600.00 $4,032,000
5 PRESTRESSING CAST-IN-PLACE CONCRETE LS 1 $63,000.00 $63,000
6 STRUCTURAL CONCRETE, BRIDGE FOOTING CY 350 $550.00 $192,500
7 STRUCTURAL CONCRETE, BRIDGE CY 880 $1,200.00 $1,056,000
8 STRUCTURAL CONCRETE, BRIDGE (POLYMER FIBER) CY 230 $1,250.00 $288,000
9 STRUCTURAL CONCRETE, APPROACH SLAB TYPE N(30S) CY 160 $1,000.00 $160,000

10 JOINT SEAL ASSEMBLY (MR 1") LF 112 $50.00 $5,600
11 BAR REINFORCING STEEL (BRIDGE) LB 1,006,950 $1.30 $1,309,000
12 CHAIN LINK RAILING TYPE 7 LF 520 $130.00 $67,600
13 CONCRETE BARRIER (MODIFIED TYPE 732SW) TYPE 732SW LF 520 $400.00 $208,000
15 BRIDGE AESTHETIC TREATMENT LS 1 $153,584.00 $153,584

SUBTOTAL $7,953,784
ROUTING MOBILIZATION   ( @ 10 % ) $883,753.78
1.  DES SECTION SUBTOTAL BRIDGE ITEMS $8,837,538
2.  OFFICE OF BRIDGE DESIGN - NORTH CONTINGENCIES @25%  $2,209,384
3.  OFFICE OF BRIDGE DESIGN - CENTRAL BRIDGE TOTAL COST $11,046,922
4.  OFFICE OF BRIDGE DESIGN - SOUTH COST PER SQ. FT. $1,355.00
5.  OFFICE OF BRIDGE DESIGN - WEST BRIDGE REMOVAL (CONTINGENCIES INCL.)  
6.  OFFICE OF BRIDGE DESIGN SOUTHERN CALIFORNIA WORK BY RAILROAD OR UTILITY FORCES  

BRIDGE SEISMIC RETROFIT CONTINGENCIES
 GRAND TOTAL $11,046,922

FOR BUDGET PURPOSES - SAY $11,047,000
 COMMENTS: 
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Administrative Manual. 
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Transportation upon execution of a confidentiality agreement. 
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SUBJECT:  Structure Preliminary Geotechnical Report 
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  Los Angeles, California 

Dear Mr. Hayes, 

Group Delta is pleased to submit our Structure Preliminary Geotechnical Report (SPGR) for the 
subject new bridge structure replacing the existing Culver Boulevard bridge in accordance with 
our revised proposal dated October 4, 2022.  Please feel free to contact us if you have questions 
or comments. 

Sincerely, 
GROUP DELTA CONSULTANTS, INC. 

 
 
 
 
Pirooz Kashighandi, Ph.D., G.E.  Asheesh Pradhan, Ph.D., P.E. 
Senior Geotechnical Engineer  Project Engineer  
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STRUCTURE PRELIMINARY GEOTECHNICAL REPORT 
CULVER BOULEVARD BRIDGE REPLACEMENT 

LOS ANGELES, CALIFORINA 

1.0 INTRODUCTION 

The following document presents a Structure Preliminary Geotechnical Report (SPGR) for the 
proposed new Culver Boulevard bridge replacing the existing Culver Boulevard bridge (Bridge No. 
53-89) in Los Angeles, California.  Culver Boulevard crosses over Lincoln Boulevard about 300 feet 
northwest of Ballona Creek, as shown on the Site Location Map, Figure 1A.  The site vicinity is 
shown in more detail in Figure 1B.  Photographs of the bridge at present, and during construction 
in 1937 are provided in Figures 1C and 1D. 
 
A preliminary layout for the proposed new bridge is shown in the Proposed Development, Figure 
2A.  The bridge profile and deck configuration are shown in Figure 2B.  The approximate locations 
of 36 explorations that have previously been conducted within about 1,500 feet of Lincoln 
Boulevard are shown in the Existing Explorations, Figure 3A.  An aerial photograph showing the 
approximate locations of the 4 explorations we propose for the final design is provided in Figure 
3B. 
 
The purpose of this study was to characterize the pertinent geotechnical conditions at the site 
and provide preliminary geotechnical input for the proposed bridge. Our conclusions and 
recommendations are based on the previous subsurface explorations and laboratory testing, as 
well as supplemental engineering analyses, and our previous experience with similar geologic 
conditions.  This SPGR was prepared in general accordance with Caltrans Guidelines for the 
Preparation of Foundation Reports for Bridges (Caltrans, 2021a).  

1.1 Purpose and Scope of Work 

This SPGR is provided to support Advanced Planning Studies at the Project 
Approval/Environmental Document (PA/ED) stage of the project, in accordance with Caltrans's 
“Foundation Reports for Bridges” (Caltrans, 2021a).  The scope of work included: 

• A review of the surface characteristics of the site, available geologic hazard maps, 
geotechnical reports, and aerial photographs. 

• A review of 36 explorations that were conducted in the site vicinity between 1998 and 
2013.   

• A review of previous laboratory tests conducted on samples collected from the 
exploratory borings. 

• Analysis of the available field and laboratory data to help develop preliminary 
geotechnical input for the proposed bridge. 

• Summary of anticipated site conditions, geology, and subsurface conditions. 
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• Summary of subsurface data and as-built foundation data. 
• Preliminary scour and corrosion evaluation. 
• Preliminary seismic information and recommendations. 
• Preliminary evaluation of the liquefaction and seismic settlement and evaluation of the 

slope stability (lateral spreading) of the abutments based on liquefied soil profile, depths 
of liquefaction, residual shear strengths, etc.  

• Preliminary recommendations for foundation type, size, and capacity. 
• Recommend scope of additional investigations for final design, and 
• Preparation of this report. 

2.0 PROJECT DESCRIPTION 

2.1 Project 

The project consists of the construction of a new single-span precast girder bridge along Culver 
Boulevard crossing over Lincoln Boulevard 1,600 feet northwest of West Jefferson Boulevard 
replacing the existing Culver Boulevard bridge. Based on the structural drawings for the planning 
study, the bridge has a span of 150 feet. The bridge will be approximately 54 feet 4 inches wide 
with two traffic lanes and a shoulder and sidewalk on either side. The abutment retaining walls 
are stepped with a height of about 25 feet and 15 feet and each step is about 25 feet long. 

The new bridge is proposed to be constructed over the existing bridge. Vehicular traffic along 
Culver Boulevard will be diverted during the construction. As discussed above, the existing bridge 
will be demolished. 

2.2 Pertinent Reports and Investigations 

The following reports and investigations from nearby projects performed by Group Delta and 
Pacific Soils Engineering were available and reviewed. 

• Group Delta’s nearby project Ballona Wetlands (Group Delta, 2013) that included three 
rotary wash (RW) borings, one hollow stem auger (HSA) boring, and six cone penetration 
test (CPT) soundings. 

• Group Delta’s nearby development project in Playa Vista (Group Delta, 1999) that 
included eleven borings and 8 CPTs. 

• Pacific Soils Engineering’s nearby development project in Playa Vista (Pacific Soils 
Engineering, 1998) that included eight exploratory borings and twelve CPTs. 
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2.3 Project Datum 

The elevation data presented herein reflect feet above Mean Sea Level (MSL) based on the North 
American Vertical Datum of 1988 (NAVD88).  Topographic roadway elevations, the elevation of 
the proposed bridge, and elevations from the as-built plans of the existing bridge are based on 
the National Geodetic Vertical Datum of 1929 (NGVD29). The horizontal datum is the North 
American Datum of 1983 (NAD83).  

2.4 Exceptions to Policies and Procedures 

No exceptions to policy or procedures are proposed. 

3.0 FIELD INVESTIGATION 

3.1 Existing Field and Laboratory Data 

No new explorations were performed as part of this study. The available subsurface data in the 
site vicinity included three previous geotechnical investigations conducted near the Lincoln 
Boulevard Multi-Modal Improvement Project between 1998 and 2013.  The data from the most 
recent field investigation for the Ballona Wetlands Restoration Project is reproduced in Figures 
A-1 through A-10 in Appendix A (Group Delta, 2013).  The Ballona Wetlands study included the 
advancement of three rotary wash (RW) borings, one hollow-stem-auger (HSA) boring, and six 
cone penetrometer test (CPT) soundings within about 1,500 feet of Lincoln Boulevard. These 
explorations were advanced between September 14th and October 16th of 2012 (Group Delta, 
2013).  

Photocopies of 11 exploratory borings and 8 CPT soundings we previously conducted for the 
Playa Vista development are attached as the second Appendix A (Group Delta, 1999).  
Photocopies of 8 exploratory borings and 12 CPT soundings conducted by others for the Playa 
Vista development are also attached as the third Appendix A (Pacific Soils Engineering, 1998).  
The approximate locations for all these borings and CPT soundings are shown in the Existing 
Explorations, Figure 3A. 

Soil samples were collected from the borings for laboratory testing and analyses.  Previous testing 
programs included gradation analyses and Atterberg Limits to aid in material classification using 
the Unified Soil Classification System (USCS).  Tests were conducted on relatively intact samples 
to estimate the in-situ dry density and moisture content of the materials encountered on site.  
Corrosivity tests were conducted to evaluate the pH, resistivity, chloride, and sulfate content of 
the on-site soils.  Direct shear tests were conducted on relatively intact soil samples to aid in 
strength characterization.  Consolidation tests were conducted on undisturbed samples of the 
alluvium to help characterize the potential for settlement.  The laboratory test results for the 
three studies noted above are also presented in Appendix B (Group Delta, 1999 and 2013, and 
Pacific Soils Engineering, 1998). 
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The explorations utilized in this study are shown in Figure 3A and summarized in Table 1 below.  

Table 1: Summary of Existing Subsurface Investigation 

Exploration 
No. 

Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency 
(%) 

Approximate 
Ground 
Surface 
Elevation 

(ft) 

Exploration 
Depth 

(ft) 

Ground
water 
Depth 
(ft) 

Approximate 
Groundwater 
Elevation 

(ft) 

Group Delta Consultants, Inc (1999) 
B-302R 12/11/1998 RW Auto -- 17.5 66.5 20.0 2.5 

B-304H 10/29/1998 HSA Auto -- 14.6 31.0 12.2 2.4 

B-305H 10/29/1998 HSA Auto -- 15.3 31.0 12.0 3.3 

B-306R 11/04/1998 RW Auto -- 16.8 51.5 -- -- 

B-307R 11/06/1998 RW Auto -- 11.4 61.0 -- -- 

B-309R 11/04/1998 RW Auto -- 12.8 61.0 -- -- 

B-313H 10/29/1998 HSA Auto -- 12.6 26.0 8.4 4.2 

B-315H 10/30/1998 HSA Auto -- 13.3 26.0 8.0 5.3 

B-316R 11/03/1998 RW Auto -- 14.1 57.5 -- -- 

B-317R 11/05/1998 RW Auto -- 9.5 61.0 -- -- 

B-319R 11/05/1998 RW Auto -- 11.7 61.0 -- -- 

C-301C 12/07/1998 CPT -- -- -- 68.0 14 -- 

C-303C 12/07/1998 CPT -- -- -- 61 14 -- 

C-308 11/03/1998 CPT -- -- -- 62 10 -- 

C-310C 11/03/1998 CPT -- -- -- 62 8 -- 

C-311C 11/03/1998 CPT -- -- -- 63 8 -- 

C-312C 11/03/1998 CPT -- -- -- 69 8 -- 

C-314C 11/03/1998 CPT -- -- -- 64 8 -- 

C-318C 11/03/1998 CPT -- -- -- 64 8 -- 

Group Delta Consultants, Inc (2013) 

A-RW013 09/26/2012 RW Auto 84 13.8 56.5 -- -- 

A-RW015 10/02/2012 RW Auto 84 17.1 61.5 -- -- 

B-RW049 10/01/2012 RW Auto 84 17.6 69 -- -- 

B-HSA051 10/16/2012 HSA Auto 84 6.3 21.5 NE -- 

A-CPT-012 09/24/2012 -- -- -- 13.8 48.1 -- -- 

A-CPT-014 09/24/2012 -- -- -- 16.0 52.0 -- -- 

A-CPT-025 09/26/2012 -- -- -- 20.0 65.1 -- -- 

B-CPT-050 09/14/2012 -- -- -- 20.2 64.1 -- -- 

C-CPT-060 10/10/2012 -- -- -- 14.6 49.0 -- -- 
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Exploration 
No. 

Completion 
Date 

Drill Rig 
Type 

Hammer 
Type 

Hammer 
Efficiency 
(%) 

Approximate 
Ground 
Surface 
Elevation 

(ft) 

Exploration 
Depth 

(ft) 

Ground
water 
Depth 
(ft) 

Approximate 
Groundwater 
Elevation 

(ft) 

A-CPT-065 09/26/2012 -- -- -- 20.5 63.3 -- -- 

Pacific Soils Engineering (1998) 
PSB-1 12/05/1997 HSA Auto -- 16 71 14 2 

PSB-2 12/09/1997 HSA Auto -- 16 71 15 1 

PSB-3 12/09/1997 HSA Auto -- 16 71 15 1 

PSB-4 12/09/1997 HSA Auto -- 16 71 10 6 

PSB-5 12/10/1997 HSA Auto -- 16 66 -- -- 

PSB-6 12/10/1997 HSA Auto -- 16 71 10 6 

PSB-7 12/10/1997 HSA Auto -- 16 71 17 -1 

PSB-8 12/11/1997 HSA Auto -- 16 71 15 1 

PSCPT-1 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-2 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-3 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-4 12/10/1997 CPT -- -- -- ~52 -- -- 

PSCPT-5 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-6 12/10/1997 CPT -- -- -- ~51 -- -- 

PSCPT-7 12/10/1997 CPT -- -- -- ~51 -- -- 

PSCPT-8 12/10/1997 CPT -- -- -- ~51 -- -- 

PSCPT-9 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-10 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-11 12/10/1997 CPT -- -- -- ~50 -- -- 

PSCPT-12 12/10/1997 CPT -- -- -- ~51 -- -- 

Notes: RW = rotary wash; HSA = hollow stem auger, NE = not encountered 
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4.0 SITE GEOLOGY AND SUBSURFACE CONDITIONS 

4.1 Site Conditions 

The subject bridge site is located within the City of Marina Del Rey in Los Angeles County, 
California along Culver Boulevard between Station 108+16.75 and 109+66.75.  The approximate 
location and extent of the project are shown in the Site Location Map, Figure 1A. The areas 
located both north and west of the roadway are primarily undeveloped wetlands associated with 
Ballona Creek, as discussed in the referenced report (Group Delta, 2013) however the area on 
the southeast has been developed with residential structures (Playa Vista). The area located 
immediately southeast of the Lincoln Boulevard Bridge was investigated previously as “Area De” 
of the Playa Vista Development (Group Delta, 1999). 

The existing bridge is located at latitude 33.9760° north and longitude 118.4330° west, as shown 
in the Site Vicinity Plan, Figure 1B.  A photograph showing the current configuration of the bridge 
is presented in Figure 1C.  An aerial photograph showing the bridge during construction in 1937 
is provided in Figure 1D.  

Available drawings indicate that existing elevations along Culver Boulevard are about 32 feet.  
The surface of Lincoln Boulevard is about El. 10 feet beneath the bridge, as shown in Figure 2A. 

The site vicinity has been repeatedly developed over the years. The Pacific Electric Railroad was 
constructed in the 1880s immediately north of present-day Culver Boulevard (see Figure 1D).  The 
rail has since been demolished, although portions of the ballasted trackway may remain below 
grade. The Ballona Wetlands were opened to oil and gas exploration in the 1930s, and numerous 
oil derricks and dikes were constructed in the area through the 1950s. Ballona Creek was 
channelized and protected with reinforced concrete in 1934.  However, previous improvements 
included some rip-rap slope protection along the creek, which may also remain beneath the 
ground surface.  Development of the Marina Del Rey project in the 1950s included dredging of 
the harbor and the placement of hydraulic fill throughout the wetlands. 

4.2 Site Geology 

The site is located within the Los Angeles basin section of the Peninsular Ranges geomorphic 
province of southern California.  The Los Angeles basin is generally underlain by Quaternary 
alluvial deposits, which overlie several thousand feet of Tertiary marine and non-marine 
sediments.  The previous investigations indicate that the site is underlain by Quaternary Alluvial 
Floodplain Deposits (Map Symbol – Qa), which are covered with both hydraulic fill and 
conventional fill.  The general geology in the site vicinity is shown on the Local Geologic Map, 
Figure 4A. Logs describing the subsurface conditions encountered in the borings and CPT 
soundings are provided in Appendix A.  The various geologic materials encountered at the site 
are described in more detail below. 
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4.2.1 Alluvial Floodplain Deposits (Qa) 

Quaternary- age alluvial sediments primarily associated with the Ballona Creek drainage are 
believed to underlie the entire site to the maximum depth explored.  The upper portion of these 
alluvial deposits (from a few feet above mean sea level down to about 35 feet or 40 feet below 
mean sea level) is typically poorly consolidated, and most commonly consists of interbedded lean 
and fat clay (CL or CH) and silt (ML and MH), with occasional beds of silty and clayey sand (SM 
and SC).  The CPT data suggests that the fine-grained soils within this zone are typically soft to 
medium stiff, with estimated undrained shear strengths (Su) generally ranging from about 400 
pounds per square foot (psf) to 1,000 psf.  The sandy soils in this zone generally varied in thickness 
from about 2 feet to 5 feet and were typically loose in relative density based on correlations to 
the available SPT blow count data (N60 < 10). 
 
At elevations approximately 35 feet or 45 feet below mean sea level (MSL), the density of the 
alluvium typically increases, and the beds of silty, clayey, and poorly graded sand (SM, SC, or SP) 
become more common.  The corrected SPT blow counts in these deeper beds of sandy alluvium 
typically varied from 30 to 50 or more, indicating dense to very dense conditions.  Most of the 
CPT soundings met with refusal within these deeper alluvial deposits, with the CPT tip resistance 
in excess of 300 tons per square foot (TSF).  The fine-grained soil layers within the deeper alluvial 
deposits were typically stiff to very stiff in consistency, with undrained shear strengths (Su) from 
the CPT interpretations typically ranging from about 1,500 psf to 2,000 psf. 

Laboratory tests indicate that the alluvium is moderate to highly compressible.  The results of 
previous consolidation tests conducted on samples of the alluvium collected in the site vicinity 
are presented in Appendix B. These previous tests suggest that the upper alluvial deposits are 
essentially normally consolidated, with a slight over-consolidation in the deeper alluvium.  Our 
previous settlement analyses indicate that a 10-foot fill load over the alluvium may result in 
roughly 10 inches to 20 inches of settlement (Group Delta, 2013).  Based on settlement 
monitoring of surcharge fill loads placed at the Playa Vista Development, it appears that the 
settlement should typically be 90 percent completed within about 3 months to 6 months of the 
completion of the fill placement (Group Delta, 1999). 

Shear wave velocities were previously measured at 7 locations for the Ballona Wetlands 
restoration project, with an average value of Vs30 of 202 m/s at these locations (Group Delta, 
2013).  The closest measurement to the subject site was in sounding A-SCPT-022, roughly 3,000 
feet west of Lincoln Boulevard (Group Delta, 2013). The average shear wave velocity in the upper 
100 feet of the soil profile (Vs30) at the location of A-SCPT-022 was approximately 210 m/s. 

4.2.2 Artificial Fill (af)  

The existing bridge abutments are believed to be underlain by compacted fill, as well as hydraulic 
fill soils placed during the development of Marina Del Rey. The hydraulic fills are similar in 
composition to the underlying alluvium, as they were likely generated from these deposits. 
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Consequently, the hydraulic fill is not differentiated from the alluvium on the logs. Hydraulic fill 
was likely placed to roughly 0 feet to 5 feet (MSL), with conventional fill placed above that 
elevation.  

The Artificial Fill (af) observed at the four borings locations conducted near the subject site was 
located at elevations ranging from 0 feet to 8 feet (MSL) or higher (Group Delta, 2013).  As 
observed in these borings, the fill typically consisted of silty sand (SM) and sandy silt (ML) that is 
fine to medium-grained and moist.  The corrected SPT blow counts (N60) collected within the fill 
ranged from 5 to 11 and averaged 9.  This indicates that the fill is loose on average.  Higher-
density compacted fill is anticipated at the bridge abutment locations due to typical construction 
and compaction requirements in such areas.  However, supplemental investigations will be 
needed to characterize the fill at the precise abutment locations.  Although not directly observed 
in the previous borings, some riprap is also anticipated within the fill, based on historic aerial 
photographs of Ballona Creek.  

4.2.3 Groundwater 

Groundwater was not measured in the exploratory borings and CPT soundings conducted for the 
most recent site investigation (Group Delta, 2013).  However, temporary groundwater 
monitoring wells were established within four of the hollow stem borings conducted at the Playa 
Vista development immediately southeast of the Lincoln Boulevard bridge (Group Delta, 1999).  
The groundwater elevations at that location varied from roughly 2 feet to 5 feet (MSL) in 
December 1998.  We understand that these monitoring wells were destroyed during the 
construction of the Playa Vista residential development. The final groundwater readings within 
these monitoring wells are summarized in the table below.  The approximate monitoring well 
locations are shown in Figure 3A. 

 
 
 
 
 
 
 
 

We understand that water surface elevations in the Ballona Creek channel typically vary from 
roughly 2 feet to 5 feet (MSL), depending in part on tidal fluctuations.  The flow height in the 
creek may rise to roughly 6 feet to 10 feet (MSL) during winter storm events.  Note that the 
available plans suggest that the bottom of the Ballona Creek channel is located at about 0 feet, 
whereas the approach abutments vary in height from about 16 feet to 32 feet, as shown in Figure 
2B.  The High Groundwater Map suggests that groundwater levels may rise to about 5 feet below 
existing grades in the site vicinity (see Figure 4B, CDMG, 1998). 

Observation 
Well ID 

 Groundwater 
Record Date 

Ground Surface 
Elevation [FT] 

Groundwater 
Depth [FT] 

Groundwater 
Elevation [FT], MSL 

B-304H 12/23/98 16.7 14.4 2.3 
B-305H 12/23/98 17.4 14.9 2.5 
B-313H 12/23/98 14.6 10.5 4.1 
B-315H 12/23/98 15.4 10.0 5.4 
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It should be noted that groundwater levels at the site are likely to be closely related to the water 
surface elevation within Ballona Creek. Floods within the channel may cause the groundwater 
levels to temporarily rise within the surrounding levees (although the concrete armor on the 
channel walls may increase the lag time in groundwater response).  Groundwater levels may also 
fluctuate over time throughout the site due to changes in the water surface elevation and flow 
within the creek, as well as variations in rainfall, irrigation, or site drainage conditions. 

5.0 AS-BUILT FOUNDATION DATA 

The existing 2-lane bridge was constructed in 1937 (see Figures 1C and 1D). Available as-built 
drawings for subsequent improvements in the site vicinity between 1978 and 2010 show that the 
single-span bridge is roughly 50 feet wide and 130 feet long. The bridge includes a cast-in-place 
concrete deck and rails supported by steel girders that span beyond the two abutment walls.  
Each of the abutment walls is believed to be supported by groups of vertical driven timber piles.  
However, no as-built drawings showing the precise pile foundation configuration have been 
found.  The existing bridge is also depicted in Figures 2A and 2B.  Note that the second set of 
abutment walls located west of the existing Culver Boulevard Bridge was previously abandoned 
(along with the railroad trackway). The approximate locations of the abandoned walls are shown 
in Figure 2A.  Selected as-built plans for the bridge and roadway are provided in Appendix C. 

No details about the existing retaining walls or their foundations near the abutments on either 
side of Culver Boulevard were available. 

6.0 SCOUR EVALUATION 

The Culver Boulevard Bridge crosses Lincoln Boulevard.  The potential for scour on the existing 
roadway is considered to be low.  The FEMA Flood Maps and Tsunami Inundation Zones for the 
site are shown in Figures 7A and 7B.  No site-specific scour information has been provided. 

7.0 CORROSION EVALUATION 

Corrosion tests were performed on selected samples collected from the previous exploratory 
borings at the site, as summarized in Table 2.  The corrosion potential for the on-site soils was 
assessed in accordance with the Caltrans Corrosion Guidelines (Caltrans, 2021b). Caltrans defines 
a corrosive environment as an area where the soil has either a chloride concentration of 500 
parts per million (ppm) or greater, a sulfate concentration of 1,500 ppm or greater, or a pH of 5.5 
or less. The available test data indicates that the site soils are not corrosive based on Caltrans’ 
criteria.  However, additional corrosion testing should be conducted as part of the site-specific 
evaluation. 
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Table 2:  Summary of Soil Corrosivity 

Boring Number 
and Year 

Sample Depth 
(feet) pH Chloride 

Content (ppm) 

Sulfate 
Content 
(ppm) 

Minimum 
Resistivity 
(ohm-cm) 

B-304H 0 to 5 8.1 <10 130 250 
B-305H 0 to 5 8.2 <10 120 240 
B-313H 0 to 5 7.8 30 260 130 

The available resistivity tests do suggest that the on-site soils may be extremely corrosive to 
buried metals, based on the nomography provided in Figure 855.3B of the 2020 Caltrans Highway 
Design Manual (Caltrans, 2020a).  All three of the soil samples previously tested had minimum 
resistivities below 1,000 ohm-cm. This is indicative of corrosive soil since soil corrosion is 
associated with electrical conductivity.  Typical corrosion control measures should be 
incorporated into the project design.  A corrosion consultant may be referred for specific 
recommendations. 

8.0 PRELIMINARY SEISMIC INFORMATION AND RECOMMENDATIONS 

The project is located in a seismically active area, as shown on the Regional Fault Map, Figure 5A.  
A detailed Local Fault Map is provided in Figure 5B.  Other potential geologic and seismic hazards 
include ground rupture, strong ground shaking, seismic settlement, slope instability, lateral 
spread, tsunamis, and earthquake-induced flooding.  Each hazard is discussed in more detail 
below. 

8.1 Ground Rupture 

Ground rupture is the result of movement on an active fault reaching the ground surface.  Known 
faults within 100 kilometers (km) of the site are shown on the Regional Fault Map, Figure 5A.  The 
approximate locations of both the active and potentially active faults in the site vicinity are shown 
on the Local Fault Map, Figure 5B (Jennings, C. W., 1994).  

The site is not located within an Alquist-Priolo Earthquake Fault Zone (CDMG, 1992), and no 
evidence of active or potentially active faulting was encountered during our previous site 
investigation or literature review.  Consequently, ground rupture is not considered a significant 
geologic hazard at the site. 

8.2 Seismicity and ARS Curve 

The current Caltrans ARS Online tool (V3.0.2) was used to develop a preliminary design spectrum 
for the site located at a latitude of 33.9760° north, and a longitude of 118.4330° west. The ARS 
design spectrum incorporated an average shear wave velocity (Vs30) of 210 m/s (or 690 ft/s), 
based on the direct shear wave velocity measurements conducted in CPT sounding A-SCPT-022.  
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The preliminary Caltrans ARS design spectrum for the site has a Peak Ground Acceleration (PGA) 
of 0.6g, as shown in Figure 6. The deaggregated mean earthquake moment magnitude (M) is 6.6 
and the mean site-to-source distance (R) for the 1.0 seconds spectral acceleration is 16.6 
kilometers. Note that loose soil at the site (N60<10) would classify as Class S2 soil per Section 6.1.3 
of the Caltrans Seismic Design Criteria, Version 2.0. 

8.3 Liquefaction and Seismic Settlement 

The site is located within an area previously identified as susceptible to liquefaction.  Liquefaction 
involves the sudden loss in strength of a saturated, cohesionless soil (sand and non-plastic silts) 
caused by the build-up of pore water pressure during cyclic loadings, such as that produced by 
an earthquake.  This increase in pore water pressure can temporarily transform the soil into a 
fluid mass, resulting in sand boils, settlement, and lateral ground deformations.  Typically, 
liquefaction occurs in areas where there are loose to medium dense sands and silts, and where 
the depth to groundwater is less than 50 feet from the ground surface.  In summary, three 
simultaneous conditions are required for liquefaction: 

• Historic high groundwater within 50 feet of the ground surface 

• Liquefiable soils such as loose to medium dense sands 

• Strong shaking, such as that caused by an earthquake 

The typical groundwater level at the site is approximately 5 feet MSL.  The historic high 
groundwater associated with flooding is estimated at about 5 feet below the ground surface (see 
Figure 4B).  Although the alluvium at the site is predominately clayey, it does contain frequent 
beds of loose to medium dense sand and silt and is located in close proximity to several active 
fault zones.  Our analyses indicate that these loose to medium dense beds of sand and silt may 
liquefy during the design earthquake of 0.6g.  The deeper alluvial deposits typically have 
corrected SPT blow counts above 30, and do not appear to be liquefiable. 

The results of our liquefaction analyses are summarized in Appendix D. We performed the 
liquefaction calculations using the available nearby Cone Penetration Test (CPT) data (Group 
Delta, 2013). The triggering and settlement evaluations were based on the methods originally 
developed in the 1998 NCEER Workshops, as implemented in the commercially available 
computer program CLiq.  The calculations were carried to the maximum depth of the available 
CPT soundings, although the bulk of the associated settlement typically occurred at depths of less 
than 50 feet below grade.  For the analyses, we used a moment magnitude of 6.6, a PGA of 0.6g, 
and a typical groundwater elevation of 5 feet (MSL) during the earthquake (corresponding to a 
minimum depth of 7 feet below grade). Based on the results of our analyses, we estimate that 
the total liquefaction settlement associated with the Design level earthquake at the site should 
typically vary from about 1 inch to 3 inches.   

Liquefaction settlement may result in a downdrag load on the piles, settlement of the approach 
embankments, and lateral spreading of the abutments.  Liquefaction also creates the potential 
for loss of near-surface soil strength resulting in a reduced lateral pile capacity.   
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Dissipation of the excess porewater pressure generated in completely liquefied soils, and hence 
liquefaction-induced downdrag, does not occur until the cessation of ground shaking. Therefore, 
the effects of liquefaction-induced downdrag on the pile need not be considered in combination 
with the inertial component that occurs during shaking. Thus, in liquefied soils, a pile foundation 
needs to be designed to satisfy the seismic axial bearing stability requirements in compression 
extreme events for two different combinations – a) permanent loads and inertial loads resulting 
from the ground motion-induced inertia of the superstructure during the shaking, and b) 
permanent loads and liquefaction induced downdrag after the cessation of the shaking (Caltrans, 
2020b). 

8.4 Slope Instability and Lateral Spreads 

Lateral spreading is the result of liquefaction or plastic deformation occurring on the sloping 
ground during an earthquake.  Lateral spreading is typically characterized by blocks of mostly 
intact, surficial soil displacing down-slope or towards a free face along a shear zone that has 
formed within an underlying liquefied sediment.  The definition of lateral spreading used in this 
section includes flow liquefaction or flow slide failure.  Based on simplified empirical methods, 
there appears to be a strong potential for lateral spread of the Ballona Creek levees in the site 
vicinity.  Previous analyses suggest that displacements along the levees may vary from roughly 6 
inches to 18 inches (Group Delta, 2013). 

Note that the precise location, depth, and density of the liquefiable layers at the abutment 
locations will greatly impact the seismic response and should be better defined through future 
subsurface investigation. 

The presence of the abutment piles helps reduce the displacement at the abutment locations. 
Lateral spread analyses including soil-pile interaction may be conducted per Caltrans 
Geotechnical Manual (Caltrans, 2020c), Memo to Designers 20-15 (Caltrans, 2017b), and 
Attachment 1 to the memo for lateral spreading analysis. No site-specific subsurface data is 
available at the abutment locations. 

8.5 Tsunamis, Seiches, and Flooding 

The Ballona Creek channel drains a large portion of the Los Angeles basin, and seasonal storms 
are expected to produce floods within the channel beneath the Lincoln Boulevard bridge 
annually.   Available as-built maps for the existing Lincoln Boulevard bridge suggest that the 
design flood level within the creek may be on the order of 6 feet MSL.  The approximate 100-year 
and 500-year flood zones are shown on the FEMA Flood Maps, Figure 7A.  The ultimate 100-year 
design water surface level should be determined by the bridge designer and shown on the bridge 
plans. 

The site is located about 3 km northeast of a breakwater in the Pacific Ocean, and the Ballona 
Creek channel bottom is only a few feet above mean sea level.  The relatively close proximity to 
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the ocean suggests that the potential may exist for flooding in the event that an earthquake-
induced tsunami was to travel up the Ballona Creek channel.  However, the existence of the 
offshore barrier islands and the configuration of the continental shelf in southern California have 
historically provided relief from such tsunamis.  The ten largest tsunamis that occurred within 
the Pacific Ocean over the last century did not significantly impact the region. 

Studies by the Army Corps of Engineers (US Army, 1974) suggest that a 500-year tsunami within 
the Pacific Ocean may result in a water surface runup of about 14 feet above tidal elevations (U.S. 
Army, 1974).  The California Emergency Management Agency’s Tsunami Inundation Map is 
shown in Figure 7B.  This map suggests that a tsunami may travel up the Ballona Creek channel 
beyond the subject site.  Note that the top of the existing bridge is located at an elevation of 
about 32 feet at the abutment locations, as shown in Figure 2A.  The potential for damage to the 
bridge from flooding or a tsunami within the Ballona Creek channel should be evaluated by the 
project design team. 
 
9.0 PRELIMINARY GEOTECHNICAL RECOMMENDATIONS 

The remainder of this report presents preliminary recommendations for the design of the 
proposed bridge and retaining wall foundations. These recommendations are based on empirical 
and analytical methods typical of the standards of practice in southern California.  If these 
recommendations do not appear to cover a specific feature of the project, please feel free to 
contact our office for additions or revisions. These recommendations should be considered 
preliminary and subject to revision based on the findings of the supplemental field investigation. 

9.1 Foundation Type 

Based on the structural drawings the abutments for the new bridge are supported on a group of 
Cast-In-Drilled-Hole (CIDH) piles. The abutment retaining walls are also anticipated to be 
supported on large diameter CIDH piles. These foundation systems are feasible for supporting 
the bridge and the retaining wall structure. Alternatively, Cast-In-Steel-Shell (CISS) piles may also 
be used for supporting the abutments and the retaining walls. 

To resist lateral spreading seismic displacements, large diameter (36-inch or greater) CIDH, or 
CISS pile foundation systems are recommended for supporting the bridge abutments. 

Large diameter CIDH piles are feasible, but special construction techniques (slurry, casing, etc.) 
and integrity testing (gamma-gamma logging) will be required due to shallow groundwater and 
caving prone soils.  

CISS piles are driven pipe piles that are filled with cast-in-place reinforced concrete no deeper 
than the shell tip elevation. Since CISS piles are driven, noise issues should be considered in the 
pile type selection process due to proximity to the residential development.  
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Our preliminary liquefaction settlement analyses indicate that the bottom of the liquefiable 
layers may extend to elevations -25 feet to -30 feet. With proposed pile cut-offs at or around the 
elevation of 0 to 5 feet, downdrag loads may be experienced along up to 30 to 35 feet of the pile 
length, negating any pile resistance down to about El. -40 feet within the denser alluvial deposits.  

For cost-estimating purposes, we recommend that an average nominal (ultimate) soil skin friction 
resistance of 1.5 ksf, and 2 ksf be assumed below El. -40 feet for CIDH piles and CISS piles, 
respectively, for estimation of the pile lengths. This will likely result in pile lengths of about 70 to 
85 feet, tipping at elevations between -65 feet to -80 feet.  

Smaller diameter driven piles are not recommended due to unfavorable subsurface soil 
conditions as the site is classified as S2 per the SDC V2.0., Section 6.1, and Section 6.2.3. Shallow 
foundations are not feasible for supporting the bridge structure due to seismic settlement and 
lateral spreading issues. 

9.2 CIDH and CISS Construction Considerations 

Due to high groundwater, a wet method of construction will need to be utilized for CIDH piles. 
Temporary casing will need to be used for the construction of the piles and the temporary casing 
will need to be left in place near the ground surface to prevent water from flooding into the 
construction. The casings may be installed by an oscillatory or rotary method. 

For wet construction, slurry should be used as drilling fluid per Caltrans Standard Specifications 
Section 49 (Caltrans, 2022). To maintain the hole sidewall and bottom stability, and to help 
reduce and potential for anomalies, it is essential that a positive slurry head of no less than 10 
feet above the groundwater table be maintained at all times during drilling and concrete 
placement. The tip resistance of the CIDH piles should be ignored in axial capacity calculations 
due to the wet method of construction. A permanent casing may also need to be considered 
within a portion of the pile length in contact with channel water or soft soils near the invert of 
the Ballona Creek channel. 

CISS piles are driven piles that are filled with cast-in-place reinforced concrete no deeper than 
the shell tip elevation. A soil plug should be left at the bottom of the CISS piles so that the pile is 
not undermined due to water intrusion. A 20-foot-long soil plug usually provides an adequate 
seal at the bottom of the pile. 

Site-specific issues such as noise and vibration should be considered for this site due to its 
proximity to residential development. When site-specific subsurface data is available, drivability 
analysis should also be performed for the CISS piles.  

9.3 Approach Fill Settlement and Waiting Period 

Based on the general plan of the planning study, a significant amount of cut, and fill will be 
required to accommodate the longer new Culver Blvd bridge, particularly at the eastern 
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abutment. The approach embankments will also be widened as well as raised several feet in 
profile grades. Due to the presence of soft to stiff saturated clayey/silty layers some long-term 
consolidation settlement should be anticipated due to grade increase and a waiting period will 
be required before driving abutment piles.  The time required for settlement to take place will 
be determined based on final embankment geometry and amount of fill placed, soil types and 
consolidation properties, layer thickness, and single versus double drainage conditions. Waiting 
periods in general can be reduced by temporary surcharge and/or wick drains.   

Our previous settlement analyses indicate that a 10-foot-high abutment fill load over the 
alluvium may result in roughly 10 inches to 20 inches of settlement (Group Delta, 2013).  Based 
on settlement monitoring of surcharge fill loads placed at the Playa Vista Development, it appears 
that such settlement should typically be substantially completed within about 3 months to 6 
months of the completion of the fill placement (Group Delta, 1999).  Consequently, a waiting 
period of 90 days to 180 days may be needed for the installation of the piles at the abutment 
locations, if additional fill loads are proposed.  The waiting period should begin after the new 
abutments are constructed to full height.  Construction of the approach slabs and pavement 
should also be delayed until the waiting period is completed.   Note that if the abutment piles are 
installed prior to fill placement, a drag log would be imparted on the piles which would result in 
a reduced axial pile capacity.  

Settlement monuments should be installed in all new fill areas.  The monuments should be 
surveyed regularly until the settlement is deemed substantially complete.  Settlement monitoring 
should be performed in general accordance with CT112.  Installation of the abutment piles and 
settlement sensitive surface improvements should be delayed until the settlement is deemed 
substantially complete based on the survey data. The Geotechnical Engineer should review the 
settlement data to determine when sufficient settlement is completed for the installation of the 
piles. 

9.4 Abutment Approach Retaining Walls 

Based on the general plan of the planning study, the abutment retaining walls are stepped with 
a height of about 25 feet and 15 feet and each step is about 25 feet long on either side of Culver 
Boulevard. Pile-supported retaining walls (Type 1 or similar) supported on large diameter (36-
inch or greater in diameter) CIDH or CISS piles are recommended for the bridge abutments. The 
piles should be designed with considerations for downdrag due to liquefaction, as well as lateral 
spreading displacements.  

Alternatively, Mechanically Stabilized Embankment (MSE) walls (Caltrans Pre-Designed) may be 
used at abutment approaches since PGA is no more than 0.6g at the site. However, since 
substantial static settlement is anticipated as a result of the construction of the MSE 
embankments, an adequate waiting period during construction, or preloading the abutment area 
should be implemented to avoid static downdrag on the abutment piles. 
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9.4.1 Retaining Wall External Loading 

The retaining walls will have level backfill and be subject to normal street vehicular and live load 
surcharge, as well as seismic loading. Since the PGA at the site is estimated as 0.6g, the pseudo-
static acceleration coefficient should be ⅓ of the PGA or Kh=0.2g per Seismic Design of Retaining 
Walls (Caltrans, 2021c). 

9.4.2 Retaining Wall Site Constraints 

Since vehicular traffic along Culver Boulevard during the construction is proposed to be diverted 
there is no site constraint related to the vehicular traffic along the street. The existing overhead 
utilities around the existing bridge may need to be protected in place, removed, or relocated as 
appropriate. 

10.0 ADDITIONAL FIELDWORK AND LABORATORY TESTING 

Additional field exploration and laboratory testing will be needed in order to provide 
geotechnical information adequate for final design development.  One rotary wash boring and 
one CPT sounding are proposed at each of the bridge abutment locations, as shown in the 
Exploration Plan, Figure 3B.  We recommend that the borings be drilled using the rotary wash 
method due to the presence of shallow groundwater.  In the CPT soundings, shear wave velocities 
should be measured at 5-foot depth intervals to aid in site-specific seismic hazard analysis. All of 
the borings and CPT soundings should be extended to a minimum depth of 100 feet below the 
ground surface or refusal.   
 
Laboratory tests should be conducted on samples collected from the proposed rotary wash 
borings to supplement the previous testing shown in Appendix B. All tests should be performed 
in accordance with applicable Caltrans and ASTM standards. As a minimum, additional soil 
classification, corrosion, and consolidation tests should be conducted on soils collected within 
the upper 50 feet of the ground surface to aid in the supplemental geotechnical analyses.  
Additional shear and unconfined compression tests should also be conducted to aid in pile 
capacity analyses. 
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11.0 LIMITATIONS  

This report was prepared in accordance with generally accepted Geotechnical Engineering 
principles and practice. The professional engineering work and judgments presented in this 
report meet the standard of care of our profession at this time. No other warranty, expressed or 
implied, is made. This report has been prepared for PSOMAS and their design consultants. It may 
not contain sufficient information for other parties or other purposes and should not be used for 
other projects or other purposes without review and approval by Group Delta. 
 
The recommendations for this project, to a high degree, are dependent upon proper quality 
control of site grading, fill and backfill placement, and pile foundation installation. The 
recommendations are made contingent on the opportunity for Group Delta to observe the 
earthwork operations. This firm should be notified of any pertinent changes in the project, or if 
conditions are encountered in the field, which differ from those described herein. If parties other 
than Group Delta are engaged to provide such services, they must be notified that they will be 
required to assume complete responsibility for the geotechnical phase of the project and must 
either concur with the recommendations in this report or provide alternate recommendations. 
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REFERENCE:  CALTRANS (2019).  ARS Online, Version V3.0.2, http://dap3.dot.ca.gov/ARS_Online/, October 11, 2022.
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APPENDIX A 

EXISTING FIELD DATA 

No site-specific subsurface explorations have yet been conducted. The approximate locations of 
eight explorations we have proposed at the site are shown on the Exploration Plan, Figure 3B.  To 
aid in the preparation of this preliminary report, we reviewed three previous investigations 
conducted in relatively close proximity to the Lincoln Boulevard Multi-Modal Improvement Project 
between 1998 and 2013.  The approximate locations of these existing explorations located within 
about 1,500 feet of the subject site are shown on the Existing Explorations, Figure 3A. 

The field and laboratory data from our most recent geotechnical investigation for the Ballona 
Wetlands Restoration Project was still available, and is reproduced in the following Figures A-1 
through A-10 (GDC, 2013).  Photocopies of the previous subsurface explorations we conducted for 
the Playa Vista development located southeast of the Lincoln Boulevard bridge are attached as the 
second Appendix A (GDC, 1999).  Photocopies of the previous explorations conducted by others for 
the Playa Vista development are attached as the third Appendix A (Pacific Soils Engineering, 1998).  

The previous field exploration program for the Ballona Wetlands Restoration Project included the 
advancement of three rotary wash borings, one hollow stem boring, and six cone penetrometer 
test (CPT) soundings.  These 10 explorations were completed between September 14th and October 
16th, 2012.  Disturbed samples were collected from the borings using a 2-inch diameter Standard 
Penetration Test (SPT) sampler.  Less disturbed samples were also collected using a 3-inch outside 
diameter ring lined sampler (a modified California sampler).  These samples were sealed in plastic 
bags, labeled, and returned to the laboratory for testing.  For each sample, the number of blows 
needed to drive the sampler 12 inches was recorded on the logs. The drive samples were collected 
from the borings using an automatic hammer with an Energy Transfer Ratio (ETR) of about 84 
percent.  The field blow counts (N) were normalized to approximate a standard 60 percent ETR as 
shown on the logs (N60). Undisturbed Shelby-Tube samples, as well as bulk soil samples were also 
collected at selected intervals. Logs describing the subsurface conditions encountered in the four 
previous borings are shown in Figures A-1 to A-4, immediately after the Boring Record Legends. 

The cone penetrometer (CPT) soundings were advanced by either Gregg In-Situ or Kehoe Testing 
and Engineering in general accordance with ASTM D5778.  Integrated electronic circuitry was used 
to measure the tip resistance (Qc) and skin friction (Fs) while the CPT was advanced into the soil 
with hydraulic down pressure.  A piezometer located behind the cone tip also measured transient 
pore pressure (u).  The nearby CPT data from our 2013 Ballona Wetland study is presented in 
Figures A-5 through A-10.  Note that the first figure for each CPT sounding presents the raw data 
(Figures A-5a through A-10a). The estimated undrained strength (Su) and Soil Behavior Type Index 
(Ic) is shown in detail in Figures A-5b through A-10b.  The Soil Behavior Type (SBT) profiles from the 
program CPeT-IT v2.0.1.55 are presented along with the raw data in color coded logs at the end of 
each CPT sounding. Note that the soil interpretations are a function of the normalized cone 
resistance and friction ratio (Robertson, 2010). 



APPENDIX A 

EXISTING FIELD DATA (Continued) 

The previous exploratory boring and CPT locations were determined by visually estimating, pacing 
and taping distances from landmarks shown on the available plans.  The supplemental borings 
proposed for the Foundation Report should be surveyed by Psomas. The exploration locations 
shown in Figures 3A and 3B should not be considered more accurate than is implied by the method 
of measurement used and the scale of the map.  The lines designating the interface between 
differing soil materials on the logs may be abrupt or gradational. Further, soil conditions at 
locations between the explorations may be substantially different from those at the specific 
locations explored.  It should be noted that the passage of time may also result in changes in the 
soil conditions reported in the logs. 



Project No. LA1590

Lincoln Boulevard Bridge Replacement

Psomas

BORING RECORD LEGEND #1

HOLE IDENTIFICATION
Holes are identified using the following 
convention:

H – YY – NNN

Where:

H: Hole Type Code

YY: 2-digit year

NNN: 3-digit number (001-999)

SOIL IDENTIFICATION AND 
DESCRIPTION SEQUENCE

Describe the soil using descriptive terms in 
the order shown
Minimum Required Sequence:

USCS Group Name (Group Symbol); Consistency or 
Density; Color; Moisture; Percent or Proportion of Soil; 
Particle Size; Plasticity (optional).

= optional for non-Caltrans projects
Where applicable:

Cementation; % cobbles & boulders; 
Description of cobbles & boulders; 
Consistency field test result

Description Sequence Examples:

SANDY lean CLAY (CL); very stiff; 
yellowish brown; moist; mostly fines; 
some SAND, from fine to medium; few 
gravels; medium plasticity; PP=2.75.

Well-graded SAND with SILT and 
GRAVEL and COBBLES (SW-SM); 
dense; brown; moist; mostly SAND, 
from fine to coarse; some fine GRAVEL; 
few fines; weak cementation; 10% 
GRANITE COBBLES; 3 to 6 inches; 
hard; subrounded.

Clayey SAND (SC); medium dense, 
light brown; wet; mostly fine sand,; little 
fines; low plasticity.

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010).



Project No. LA1590

REFERENCE: Caltrans Soil and Rock Logging,  Classification,

and Presentation Manual (2010).

(2.4” ID, 3” OD)

(after drilling, date)

Lincoln Boulevard Bridge Replacement

 Psomas

BORING RECORD LEGEND #2



Project No. LA1590

REFERENCE: Caltrans Soil and Rock Logging, 
Classification, and Presentation Manual (2010), with 
the exception of consistency of cohesive soils vs. 
N60.

Lincoln Boulevard Bridge Replacement

 Psomas

BORING RECORD LEGEND #3
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Artificial Fill (af):   Silty Sand (SM), brown, dry, fine to
coarse grained sand, fine to coarse gravel, few
organics, trace shell fragments, denser than other
locations in Area A.

-Loose, no organics, few shell fragments.

Alluvium (Qa):  Sandy Silt (ML), olive brown, wet,
medium stiff, highly micaceous, some oxidation.

(0% Gravel; 16% Sand; 84% Fines)

Lean Clay (CL), olive brown, wet, soft, medium
plasticity, highly micaceous, some oxidation.

Vane Shear = 0.3 ksf
(0% Gravel; 12% Sand; 88% Fines)
(LL~47; PL~27; PI~20)

Fat Clay (CH), gray, wet, soft, few fine grained sand,
high plasticity, trace shell fragments, H2S odor.
(LL~56; PL~28; PI~28)
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Fat Clay (CH), gray, wet, soft, few fine
grained sand, high plasticity, trace shell fragments, H2S
odor.

Lean Clay (CL), gray, wet, medium stiff, trace coarse
grained sand, medium plasticity.

NOTE: Increase in stiffness at bottom.
(LL~34; PL~18; PI~16)

Vane Shear = 1.2 ksf

Silty Sand (SM), gray, wet, loose, fine grained sand,
trace fine gravel.

Fat Clay (CH), gray, moist, stiff, medium to high
plasticity, interbedded with Silt (ML), gray, wet, stiff,
trace fine grained sand, medium plasticity.

Peat (PT), brown, moist, firm, 4" layer of Fat Clay (CH),
tree stump or branch >3".

Poorly Graded Sand with Silt (SP-SM), gray, wet, dense,
fine to medium sand, trace organics (wood fibers).

SH-6

R-7

S-8

R-9

S-10

BORING DIA. (in)

LA1345

ETR ~ 84%, N60 ~ 84/60 * N ~ 1.40 * N

DRILLING COMPANY

30

35

40

45

9/26/2012

60

PROJECT NUMBER

Ballona Wetlands
SITE LOCATION

FIGURE

A-1 b

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

SHEET NO.

30

35

40

45

GROUND ELEV (ft)

BL
O

W
/F

T 
"N

"

9245 Activity Road, Suite 103

D
R

Y 
D

EN
SI

TY
(p

cf
)

DRILLING METHOD

D
EP

TH
 (f

ee
t)

13.8  / na

N. Briffa

PE
N

ET
R

AT
IO

N
 R

ES
IS

TA
N

C
E

(B
LO

W
S 

/ 6
 IN

)

O
TH

ER
TE

ST
S

NOTES
Hammer: 140 lbs., Drop: 30 in.

TOTAL DEPTH (ft)

BORING

SA
M

PL
E 

TY
PE

56.5

N

G
R

AP
H

IC
LO

G

LOGGED BY
2  of  3

DESCRIPTION AND CLASSIFICATION

PROJECT NAME

EL
EV

AT
IO

N
(fe

et
)

BORING RECORD

3.875
DRILLING EQUIPMENT

9/26/2012

CME 85
SAMPLING METHOD

DEPTH/ELEV. GROUND WATER (ft)
Cascade Drilling Rotary Wash

D
EP

TH
 (f

ee
t)

FINISH

SA
M

PL
E 

N
O

.

-15

-20

-25

-30

-35

A-RW013
START

M
O

IS
TU

R
E

(%
)

P. Kashighandi

Lincoln Bridge Multi-Modal Improvement Project

San Diego, CA 92126

CHECKED BY

GROUP DELTA CONSULTANTS, INC.

G
D

C
_L

O
G

_B
O

R
IN

G
_M

M
X_

SO
IL

_S
D

  L
-9

62
_P

AR
T 

1.
G

PJ
  G

D
C

LO
G

.G
D

T 
 2

/1
3/

18



2162

49

58

69

10422
27
35

15
24
25

Alluvium (Qa):  Poorly Graded Sand with Silt (SP-SM),
gray, wet, dense, fine to medium grained sand, trace
organics (wood fibers).

Poorly graded Sand with Gravel (SP), gray, wet, dense,
fine to medium grained sand, few coarse grained sand,
fine to coarse gravel, trace clay.

Boring terminated at 56.5 ft.
Groundwater not measured.
Boring backfilled with bentonite grout.

This boring was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010).
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Artificial Fill (af):  Silty Sand (SM), brown, dry, fine to
coarse grained sand, few fine to coarse gravels, trace
cobble, little sea shells, little rootlets/branches.

-Dark gray to brown,  moist, loose, fine to medium
grained sand, low to medium plasticity, trace shell
fragments, little oxidation.

Alluvium (Qa):  Fat Clay (CH), dark gray to brown,
moist, stiff, fine grained sand, high plasticity, little
medium grained sand.
(LL~57; PL~22; PI~35)
Vane Shear = 1.1 ksf

Clayey Sand (SC), gray with mottled brown, moist,
loose, fine grained sand, some oxidation, micaceous.

(0% Gravel; 57% Sand; 43% Fines)

-Wet, low plasticity, large shell fragments.

Lean Clay (CL), gray, moist, medium stiff, trace fine
grained sand, medium plasticity, H2S odor.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Lean Clay (CL), gray, moist, medium
stiff, trace fine grained sand, medium plasticity, H2S
odor.

-Moist, fine to medium grained sand.

Poorly graded Sand with Silt (SP-SM), gray, wet,
medium dense, fine to coarse grained sand.

Silt (ML), gray, wet, soft, trace fine grained sand, none
to low plasticity, ~3" layer of Sand with Silt (SM).

(0% Gravel; 37% Sand; 63% Fines)

Sandy Silt (ML), gray, wet, firm, fine grained sand, trace
coarse grained sand, low plasticity.

Fat Clay (CH), gray, moist, medium stiff, high plasticity,
some organics.
(LL~57; PL~28; PI~29)

Silty Sand (SM), gray, moist to wet, medium dense, fine
grained sand, trace organics.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Silty Sand (SM), gray, moist to wet,
medium dense, fine grained sand, trace organics.
(0% Gravel; 56% Sand; 44% Fines)

Poorly Graded Sand (SP), gray, wet, very dense, fine to
coarse grained sand, few fine subangular gravel.

-Few fine to coarse gravel.

Boring terminated at 61.5 ft.
Groundwater not measured.
Boring backfilled with bentonite grout.

This boring was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010).
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Artificial Fill (af):  Silty Sand with Gravel (SM), brown,
dry, fine to coarse grained sand, fine to coarse gravel.

Silt (ML), brown, moist, medium stiff, low plasticity, trace
roots.

-Olive brown, low to medium plasticity, trace dark brown
clay seams.

Vane Shear = 0.7 ksf

-None to low plasticity, increase in roots, highly
micaceous, no clay seams. Vane Shear = 0.5 ksf

Elastic Silt (MH), dark brown with orange spots of Silt,
high plasticity, trace hair or fiber, trace shell fragments.
(0% Gravel; 45% Sand; 55% Fines)
(LL~84; PL~41; PI~43)

Alluvium (Qa) Lean Clay (CL), gray, wet, soft, low to
medium plasticity, some laminations and pinholes of
oxidation, micaceous.
(LL~27; PL~20; PI~7)

Fat Clay (CH), gray, wet, medium stiff, trace fine grained
sand, high plasticity, micaceous, H2S odor.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Fat Clay (CH), gray, wet, medium stiff,
trace fine grained sand, high plasticity, micaceous, H2S
odor.  (LL~67; PL~33; PI~234)
Vane Shear = 1.0 ksf

Lean Clay (CL), gray, wet, medium stiff, few fine grained
sand, low to medium plasticity, trace shell fragments,
slight H2S odor.

-Moist, stiff, trace fine grained sand, medium plasticity,
trace rootlets.  (LL~40; PL~23; PI~17)
Vane Shear = 1.1 ksf

Silty Sand (SM), gray, wet, medium dense, fine to
coarse grained sand.

-Fine grained sand, trace seams of Elastic Silt.
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Alluvium (Qa):  Silty Sand (SM), gray, wet, medium
dense, fine to coarse grained sand.

Dense, fine to medium grained sand, trace fine gravel.

Poorly Graded Sand with Silt (SP-SM), gray, wet,
medium dense, fine to medium grained sand, few
coarse grained sand.

Lean Clay (CL), gray, moist, stiff, few fine grained sand,
medium plasticity, trace organics.

Vane Shear = 1.0 ksf
(LL~39; PL~23; PI~16)

No recovery.

Poorly Graded Sand (SP), gray, wet, dense, fine to
medium grained sand, trace fines.

Boring terminated at 69 ft.
Groundwater not measured.
Boring backfilled with bentonite grout.

This boring was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010).
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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Artificial Fill (af):  Lean Clay (CL), brown, dry, low to
medium plasticity, trace organics, trace sea shells, few
fine roots, trace white residue.
-Moist

-Firm, no snail shells.

-Soft, light brown and gray, moist, medium plasticity.

Alluvium (Qa):  Interbedded layers of Lean Clay (CL)
and  Silt (ML), gray, wet, soft, fine grained sand, few
oxidation, trace fine rootlets, micaceous.

Silt (ML), gray, wet, very soft, low plasticity, trace
oxidation, some small to large shell fragments, H2S
odor.

Elastic Silt (MH), gray, wet, very soft, few fine grained
sand, medium plasticity, few shell fragments, few tan
color blebs of organics or CH, strong H2S odor.
(LL~87; PL~43; PI~44)

-Trace fine rootlets.

-Increase in shell fragments.

Sandy Lean Clay (CL), gray, wet, stiff, some fine grained
sand, trace sea shells, H2S odor.

Strong H2S odor occurred at ~20' (H2S >150 ppm).

Boring terminated at 21.5 ft.
Groundwater not encountered.
Boring backfilled with tamped cuttings.

This boring was prepared in accordance with the
Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010).
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THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME.  THE DATA
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.
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CONE PENETOMETER DATA (A-CPT-012) Project No. LA1345

FIGURE A-5a
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Document No. 18-0018
INTERPRETED SOIL DATA (A-CPT-012) Project No. LA1345

FIGURE A-5b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 48.06 ft, Date: 9/24/2012
Surface Elevation: 13.80 ftLos Angeles, California

CPT: A-CPT-012

Location:
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Document No. 18-0018
CONE PENETOMETER DATA (A-CPT-014) Project No. LA1345

FIGURE A-6a
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Document No. 18-0018
INTERPRETED SOIL DATA (A-CPT-014) Project No. LA1345

FIGURE A-6b

0 50 100 150 200 250 300

Tip Resistance (Qc) [TSF]

0

5

10

15

20

25

30

35

40

45

50

0 1000 2000 3000 4000

Strength (Su) [PSF]

0

5

10

15

20

25

30

35

40

45

50

0 1 2 3 4

Soil Behaviour Type (Ic)



Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 52.00 ft, Date: 9/24/2012
Surface Elevation: 16.00 ftLos Angeles, California

CPT: A-CPT-014

Location:

Cone resistance
HAND AUGER

Tip resistance (tsf)
2001000

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Cone resistance Sleeve friction

HAND AUGER

Friction (tsf)
1.510.50

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Sleeve friction Pore pressure u

HAND AUGER

Pressure (psi)
20100

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Pore pressure u Friction ratio

HAND AUGER

Rf (%)
1086420-2

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Friction ratio Soil Behaviour Type

HAND AUGER

SBT (Robertson, 2010)
181614121086420

D
ep

th
 (

ft
)

52

50

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Soil Behaviour Type

Clay & silty clay
Sand & silty sand
Clay & silty clay

Clay & silty clay

Clay
Clay & silty clay
Clay
Clay & silty clay

Clay

Clay & silty clay

Clay
Clay & silty clay

Silty sand & sandy silt
Sand & silty sand
Clay & silty clay
Clay
Clay & silty clay
Clay

Clay & silty clay

Sensitive fine grained

Clay

Clay & silty clay
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt

Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Clay & silty clay
Clay
Clay & silty clay

Clay

Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay

Clay

Clay & silty clay
Clay
Clay & silty clay
Clay & silty clay
Sand & silty sand

CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 2/15/2018, 8:29:05 AM 1
Project file: N:\Projects\LA\LA1345 Lincoln Bridge Widening\18-0018 Lincoln PFR\Appendix A\CPT\CPT Data.cpt



D
EP

TH
 [F

EE
T]

Document No. 18-0018
CONE PENETOMETER DATA (A-CPT-025) Project No. LA1345

FIGURE A-7a
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FIGURE A-7b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 65.13 ft, Date: 9/26/2012
Surface Elevation: 20.00 ftLos Angeles, California

CPT: A-CPT-025

Location:
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CONE PENETOMETER DATA (B-CPT-050) Project No. LA1345

FIGURE A-8a
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INTERPRETED SOIL DATA (B-CPT-050) Project No. LA1345

FIGURE A-8b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 64.12 ft, Date: 9/14/2012
Surface Elevation: 20.20 ftLos Angeles, California

CPT: B-CPT-050

Location:
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CONE PENETOMETER DATA (C-CPT-060) Project No. LA1345

FIGURE A-9a
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INTERPRETED SOIL DATA (C-CPT-060) Project No. LA1345

FIGURE A-9b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 49.04 ft, Date: 10/10/2012
Surface Elevation: 14.60 ftLos Angeles, California

CPT: C-CPT-060

Location:

Cone resistance
HAND AUGER

Tip resistance (tsf)
4002000

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

Cone resistance Sleeve friction
HAND AUGER

Friction (tsf)
210

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

Sleeve friction Pore pressure u
HAND AUGER

Pressure (psi)
500

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

Pore pressure u Friction ratio
HAND AUGER

Rf (%)
1086420-2

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

Friction ratio Soil Behaviour Type
HAND AUGER

SBT (Robertson, 2010)
181614121086420

D
ep

th
 (

ft
)

48

46

44

42

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0
Soil Behaviour Type

Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt

Clay
Clay & silty clay
Clay & silty clay

Clay
Clay & silty clay
Clay & silty clay
Clay & silty clay
Clay & silty clay

Sensitive fine grained

Clay & silty clay

Clay & silty clay
Sensitive fine grained
Silty sand & sandy silt
Sand & silty sand
Silty sand & sandy silt
Sand & silty sand
Clay & silty clay
Clay
Silty sand & sandy silt
Silty sand & sandy silt
Clay
Sand & silty sand
Clay
Silty sand & sandy silt
Silty sand & sandy silt
Clay

Clay
Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay

Clay

Clay & silty clay
Silty sand & sandy silt
Sand

CPeT-IT v.2.0.1.55 - CPTU data presentation & interpretation software - Report created on: 2/15/2018, 8:31:19 AM 1
Project file: N:\Projects\LA\LA1345 Lincoln Bridge Widening\18-0018 Lincoln PFR\Appendix A\CPT\CPT Data.cpt



D
EP

TH
 [F

EE
T]

Document No. 18-0018
CONE PENETOMETER DATA (A-CPT-065) Project No. LA1345

FIGURE A-10a
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INTERPRETED SOIL DATA (A-CPT-065) Project No. LA1345

FIGURE A-10b
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Project: Lincoln Bridge Multi-Modal Improvement Project

Group Delta Consultants, Inc.
Project No. LA1345

Total depth: 63.32 ft, Date: 9/26/2012
Surface Elevation: 20.50 ftLos Angeles, California

CPT: A-CPT-065

Location:
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APPENDIXC
ODC AELD INVESTIGATION

C.I Introduction

The subsurface conditions at the project site were investigated by Group Delta
Consultants during the period of October 29, 1998 to December 11, 1998 by
performing the following activities:

o 11 soil borings to depths ranging from 26 ft to 66.3 ft below ground surface
(bgs), as shown in Figure 3 of this report including the construction of a four
temporary observation wells; and

o A total of eight CPTs to depths ranging from 38 ft to 69 ft bgs, also as shown in
Figure 3.

C.2 Soil Drilling, Excavation, and Sampling

The borings were advanced utilizing both rotary wash and hollow-stem auger drill rig
systems. The rotary wash borings had a hole diameter ranging from 4.5 inches to 6
inches; the hollow stem auger borings had a hole diameter of 10 inches. The
borings were performed by both C&L Drilling (rotary) and THF Drilling (rotary and
hollow-stem). This exploration program was supervised by the GDC Field Engineer,
who visually inspected the soil samples, maintained detailed logs of the borings,
interpreted stratigraphy, classified the soils, and obtained drive samples as well as
Standard Penetration Test (SPD samples and bulk samples at maximum vertical
spacing of approximately 5-foot intervals. The soils were classified in the field and
further examined in the laboratory in accordance with the Unified Soil Classification
System (Figure C-l). Field classifications were modified, where necessary, on the
basis of laboratory test results.

Relatively undisturbed soil samples were obtained using a 3.25-inch outside
diameter sampler lined with brass rings, each I-inch high and 2.42-inch inside
diameter. The ring and tube samplers were driven with a 140-pound hammer
dropping 30 inches. In addition, Standard Penetration Tests (SPD were performed
in accordance with ASTM D1586 using a 2-inch outside diameter and 1.375-inch
inside diameter split-spoon barrel sampler. The SPT sampler was driven with a
140-pound safety hammer dropping 30-inches.

The Standard Penetration Test consists of counting the number of hammer blows it
takes to drive the sampler approximately 1 foot into the ground. SPT blowcounts
are often used as an index of the relative density and resistance of the sampled
materials. The blowcounts obtained by driving the ring sampler can be converted to
an approximate equivalent SPT blowcount using a multiplication factor of 0.65.
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Page C-I

Detailed logs of the soil borings including blowcount data and in-situ moisture
content and soil density are presented in Figures C-2 through C-20. Laboratory
tests performed on the samples, such as moisture content and dry density, are
shown in the "Other Tests" columns of the log. Descriptions and further result
summaries of laboratory tests performed are provided in Appendix D.

In addition, four temporary observation wells were placed in Boring B-304H,
B-305H, B-313H, and B-315H to evaluate groundwater conditions. Groundwater
level measurements in these wells and other existing wells were recorded and are
provided in Table C-2

C.3 Cone Penetration Test (CPT)

A total of eight CPT soundings were conducted for the Site to depths ranging from
38 ft to 69 ft bgs. This was performed in general accordance with ASTM D3441-86,
using an electric cone penetrometer. The CPT soundings were performed by Gregg
In-Situ, Inc. at the locations shown in Figure 3 and are presented as Figures C-21 to
C-43.

CPTs are advanced from the ground surface with a truck-mounted hydraulic ram
which pushes a steel rod with a conical tip and cylindrical friction-sleeve into the
ground. The conical tip has a 60-degree apex angle and a projected cross-sectional
area of 1.55 square inches. The cylindrical friction sleeve has a surface area of
23.25 square inches. Both the tip and the sleeve have outside diameters of
1.4 inches.

As the rod is advanced, electronic instruments measure and record both the tip
resistance and the frictional resistance on the sleeve. The tip and frictional
resistance are then analyzed, using available correlations, to estimate soil
classification, density, strength, and compressibility of the subsurface materials.
Unlike soil borings, in which drive samples are typically taken at discrete intervals,
the CPT provides a continuous record of soil properties with depth. Hence, the CPT
can evaluate the subsurface soil profile with much higher resolution than a soil
boring, more precisely identifying the actual thickness of soft/compressible layers (to
the nearest foot), and often detecting thin layers that may not be observed with
conventional drilling and sampling techniques.

C.4 List of Attached Tables and Figures

The following tables and figures are attached and complete this appendix:

Table C-1
Table C-2
Figure C-1
Figures C-2 through C-20
Figures C-21 through C-43

Field Exploration Summary
Summary of Water Level Measurements
Key for Soil Classification
Boring Logs
CPT Logs
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TABLE C-I
SUMMARY OF SOIL BORINGS

Group Delta Project No. L-196
Page C-2

Expl. Date Ground Ground Final Groundwater Total Remarks
No. Drilled Surface water Elevation at Time Depth

Elevation Depth of Exploration (feet, (ft)
(feet, MSL) (feet) MSL)

B-302R 12-11-98 17.5 20.0 -2.5 66.5 --
B-304H 10-29-98 14.6 12.2 +2.4 31.0 Installed 4" well
B-305H 10-29-98 15.3 12.0 +3.3 31.0 Installed 4" well
B-306R 11-04-98 16.8 -- -- 51.5 --
B-307R 11-06-98 11.4 -- -- 61.0 --

B-309R 11-04-98 12.8 -- -- 61.0 --
B-3I3H 10-29-98 12.6 8.4 +4.2 26.0 Installed 4" well
B-315H 10-30-98 13.3 8.0 +5.3 26.0 Installed 4" well
B-316R 11-03-98 14.1 -- -- 57.5 --

B-317R 11-05-98 9.5 -- -- 61.0 --
B-319R 11-05-98 11.7 -- -- 61.0 --

TABLEC-2
SUMMARY OF WATER LEVEL MEASUREMENTS

Well Date Time Well Casing Ground Groundwater
1.0. Recorded Recorded Diameter Elevation water Elevation (ft,

Size (in) (ft, MSL) Depth MSL)
(ft)

Well by SE gate 11-11-98 0835 2 13.5 5.1 8.4
Well 315H 11-11-98 0902 4 15.4 9.6 5.8
Well central area 11-11-98 0906 2 14.8 10.5 4.3
Well B-305H 11-11-98 0912 4 17.4 14.6 2.8
Well B-304H 11-11-98 0921 4 16.7 14.1 2.6
Well B-3I3H 11-11-98 0930 4 14.6 10.1 4.5
Well by SE Qate 12-04-98 1551 2 13.5 5.2 8.3
Well 315H 12-04-98 1556 4 15.4 9.5 5.9
Well central area 12-04-98 1612 2 14.8 10.4 4.4
Well B-305H 12-04-98 1600 4 17.4 14.6 2.8
Well B-304H 12-04-98 1606 4 16.7 14.1 2.6
Well B-313H 12-04-98 0615 4 14.6 10.2 4.4
Well bv SE Qate 12-23-98 1350 2 13.5 6.1 7.4
Well 315H 12-23-98 1240 4 15.4 10.0 5.4
Well central area 12-23-98 1330 2 14.8 10.8 4.0
Well B-305H 12-23-98 1315 4 17.4 14.9 2.5
Well B-304H 12-23-98 1300 4 16.7 14.4 2.3
Well B-313H 12-23-98 1250 4 14.6 10.5 4.1



UNIFIED SOIL CLASSIFICATION SYSTEM (ASTM 0·2487)

PRIMARY DIVISIONS GROUP . SECONDARY DIVISIONSSYMBOL

::; CLEAN GW WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, UlTLE OR
Z ~ ~~!!l~ GRAVELS NO FINES.

~
::: -OZj:'" (LESS THAN

GP POORLY GRADED GRAVELS OR GRAVEL-SAND ML,ttURES, UITLE OR
u-t= w w 1= UO :> S~ FINES~ NO FINES.0 0", N :> ", u.6"'!:!

'" 1:-."'- ;::! '" 0 W VJ GRAVEL GM SILTY GRAVELS, GRAVEL·SAND-SILT MIXTURE. NON PLASTIC FINES.
t:> ..." '" C) o~<O,.
W < '" ", :;: ...", j "- WITH
?: ::t:<:> <u. FINES GC <;LAYEY GRAVELS, GRAVEL·SAND-CLAY MI>..'TURES. PLASTIC FINES.

;::! Z'" !!! '"<'" VJ
'" z CLEAN WELL GRADED SANDS, GRAVELLY SANDS,UnU OR NO FlN.ES." i=;~ z"cn< SM'DS SW

", <-", LESSTIiAN
'" ~~- en ~ oZt-LLl SI' POORLY GRADED SANDS OR GRAVELLY SAN,?S, LJITLE OR NO FINES.'" o uo,,> SOX FINES)
< 0'" z .... u.6~=0 ::e~ < ~ a ....JVJ SANDS SM SILTY SANDS, SAND-SILT MIXTURES. NON·PLASTlC FINES.u < cn OIL.<...J .... Willi:;: -..JP::::<~

,.c.~u.~ FINES SC CLAYEY SANDS, SAND-CLAY MIXTURES. PLASTIC FINES.

~ t:> lolL INORGANIC SILTS AND VERY FINE SANDS. ROCK FLOUR, SILTY OR

z'" t:>'" 0 CLAYEY FINE SANDS OR CLAYEY SILTS WITH SUGHT PLASTICITY.

~
... j:: <> --"-I'" INORGANIC CLAYS OF LOW TO MEDIUM PLASllCITY. GRAVELLY0 ~j =>.!:: VJ z CL

0 ... '" ",
0:>",< CLAYS. SANDY CLAYS. SILTY CLAYs. LEAN CLAYS.

..J~ N .... u ~::i...Ji:
'" <...1 Ui Vi OL ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOll' PLASTICITY.
t:>

::t:<~
~ INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS FINE SAND\' OR

~
~~ &aJ

~'" Cl~:J~
MIl SILTY SOILS. ELASTIC SILTS. .i= on in

-0 <> S!::!<~ .. INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYs." w...:l o VJ< CH --
W "'< .... ~d

O':::E(.:J
z 00: 11: ::;-"'r: ORGANIC CLAYS OF )IEDIUM TO HIGH PLASTICITY, ORGANIC SILTS.
j;:

:;:~
Vi ...." OH

HIGHLY ORGANIC SOILS PT PEAT AND-omER HIGHLY ORGANIC SOILS.:;:

CLASSIFICATION CRITERIA BASED ON FIELD TESTS

pEN£11tATION RESISTANCE (PR) CLAYS AND SILTS • NUMBER OF BLOWS OF 140
POUND HAMMER FALLING 30

SANDS AND GRAVELS CONSISTANCY BLOWS/FOOT" STRENGllI·· INCHES TO DJUVEA2INCH 0.0.
( I 318 INCH LD.I SPLIT DARREL

RELATI\'E DENSITY BLOWS/FOOT" VERY SOFT 0·2 0·11. SAMPLER (ASTM'1586STANDARD

\'ERY LOOSE 0-4 SOFT 2.4 II.-~
PENEfllATION nsn

LOOSE 4 ·10 FIRM 4-8 ~'I
•• UNCONFINED COMPRESSIVE

STRENGllIIN TONS/SQ. FT.

MEDIUM DENSE 10 - 30 STIFF 8·15 1-2 READ FROM POCKET
PENETROMETER

DENSE 30·50 VERY STIFF 15·30 2-4

VERY DENSE OVER 50 HARD OVER 30 0\'ER4

CLASSIFICATION CRITERIA BASED ON LAB TESTS

60
1. V

o (D )2
GIl' ANDSII'-C c-!!!..GREATERnJAN4 FORGW AND 6 FOR SW; C c' 3~

~ /
U D

IO
. c _ 0 10 X 0 60

~ 40
1.<0- BETWEEN I AND 3

CL .'";,- GP AND SP - CLEAN GRAVEL OR SM'D NOT MEEllNG REQUlREMe-'T FOR GIl'

B •.i-/ ANDSW

/ G1i,ANDSM - ATTERBERG LIMIT BELOWMAMUNEORP.L LESS' mAN 4

E20
/

GC ANDSC - An:ERBERG LIMIT ABO\'E MAM LlJ','E PJ. GREATER mAN 1

:i OH+ loll!
FII\'ES ,VII FINE 11oI~.gMFPMJ\;~BwlBOULDER:I... SILT ORCLA SAND~. . Nlf' ~

0 SIEVE SIZES 200 40 10 4 314M 3M 10-
0 20 40 . 60 80

100 CLASSIFICATION OF £ARm MATERIALS IS BASED ON FIELD INSJ'ECI10N ANDUQUlDLlNIT SHOULD NOTBECONSTR~EDTO L\lPLY LABORATORY ANALYSIS UNLESS SO STATED.

-

KEY FOR SOIL EXPLORATION LOGS FIgure C-1'



IPROJECT IPROJECT NUMBER HOLE NUMBER

LOG OF TEST BORING PLAYA VISTA - Site DE & Ballona Creek L-196 LEGEND
SITE 1BEGUN ICOMPLETED SHEETNO.

Playa del Rey. California 1 of 1
DRILLER DRILL METHOD ILOGGED BY !CHECKEDBY

DRILL EQUIPMENT TBORING DIA. ITOTAL DEPTH IGROUND ELEV. r ~PTHIaEv. GROUND WATER
45.0 ft.

SAMPLING METHOD NOTES

LOCATIONS: PLEASE REFER TO FIGURE 2, SITE MAP

Zwi="
~

w
OUO w Z U

a.
w ~zo II: iii 11:", 0 i=z- !:C> ~....

~~!!: :::>- ;::a.. Z'5" w.... w:;;Q t;~ J:'" ~ a." 0. 0 DESCRIPTION AND CLASSIFICATION
.... "'''' we. wJ! ....

« w-~
0_ .... w ~ .... a.

'" z"'o i5 >- 0 .... w 0-
C> :;;wW .... :;; ....

II: w «
o.~e. 0 '"

-5
FILL - Soil material not native to the location.

NATIVE - Soil material naturally deposited at the location.

(.-10

BULK 1, R-2, 8·3 - Refers to the type and sequence in which the
sample was taken.

1-15

GRAB, Me. SPT - Refers to the method in which the sample was
obtained.

1-20

Bulk 1
~ GRAB • Refers to collecting sample by method of placing loose soil

GRAB matertal into a plastic bag.

1-25

R-2 ~ MC (CALIFORNIA MODIFIED) - Refers to collecling the sample by
MC method of a 2.4" inside diameter by 12" long cy1indrical sampler driven

into the soil by a downward force, usually provided by a free falling
hammer.

S-3 1-30
~ SPT (STANDARD PENETRATING TEST) - Refers to colleding the

SPT sample by method of a 1.4" inside diameter by 18" long cylindrical

~
sampler driven into the soil by a downward force, usually provided by a

~
free falling hammer.

e-o
1-35C> THE FOLLOWING SUBSURFACE SUMMARIES APPLY ONLY ATci

0 THE LOCATION OF THESE BORINGS AND AT THE TIME OF~

;: DRILLING. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
<.> LOCATIONS AND MAY CHANGE AT THESE LOCATIONS WITH THE0
C> PASSAGE OF TIME. THE DATA PRESENTED IS A SIMPLIFICATION
;;: OF THE ACTUAL CONDITIONS ENCOUNTERED.
C> 1-40ori
~

"C>

~
0

.:; 1-45
<.>
0
C>

GROUP DELTA CONSULTANTS, INC. FIGURE C-2



LOG OF TEST BORING
PROJECT ) PROJECT NUMBER HOLE NUMBER

Plava Vista - Site DE & Ballona Creek L-196 B-302R
S'TE IBEGUN ICOMPLETED SHeeT NO.

Plava del Rev, California 12/11/98 12/11/98 1 of 2
DRILLER DRILL METHOD IlOGGED BY !CHECKED BY

C&l ROTARY WASH SHK MDR
DRILL EQUIPMENT BORING CIA. 1TOTAL DEPTH IGROUND ELEV. I DEPTHIELEv. GROUND WATER

MAYHEW ROTARY 6" 66.5 ft. 17.50 ... 20.0/-2.5
SAMPLING METHOD NOTES

R: 400-lb downhole hammer S:140-lb 3D-inch Free FallinQ Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zwi=' >- w
000 W f- Z

0
0-

W 1=20 0:: en 0:: en 0 i=z- ~-' <2«"- ::::J_ z.., Wf-

~
It')0-. f-- ti)c w'-' J:en O-V 0-0 W DESCRIPTION AND CLASSIFICATION:;;9 f- enen 080 f-W ~~ <2-' -'« w-;': 0 Of- W 0-

en z~o >- -' t') :;;
wo::-' :;; 0:: W «
0- @. 0 en

Fill
- (SM) Olive gray fine SAND
-

-

S-l -13 -5 I.x Very loose, with SILT
SPT 4 27.4 -

~
-

-

-

R-2 -8 -10
~ No change

MC 5 31.8 86.2
- ~

-

-

S-3 -3 c-15 NATIVE
SPT 2 48.5 Al - (CH) Darl< 9ray, very soft, Silty CLAY

-

-

-

R-4 --3 L20
Micaceous

MC 5 32.3 91.0 DS
-

-
-

~-
(ML) Dark-gray, very-loose, medium to fine, Sandy SILT, with CLAY,

S-5 --8 e-25 rx some sea shells
SPT 1 56.4 WA -

"-' (ML) Light gray, very soft, Clayey SILT, carbonaceous
-

~
-

-

~ R-6 --13 1-30 (el) Dark gray Silty CLAY, some plant particles0 DS<.0 MC 5 27.1 98.1
<.0

-

I0
~ -
~

u
0
<.0

I
-

" --18 c-35 tx -<.0 S-7 (ML) Dark gray, stiff, coarse to fine,-Sandy SILT, some GRAVEL> SPT 15 18.8 WA~ - Stiff, no SAND and GRAVEL, some sea shells~ iL-
~ -

<.0
Z -

ii'
0 -m
<.0 R-8 --23 1--40 • Ec-

(el)
- - -- -

0 Blue fo olive gray, Silty CLAY
~ MC 8 41.7 82.6
u -

0
<.0

GROUP DELTA CONSULTANTS, INC, FIGURE C-3



LOG OF TEST BORING
PRuJt:cT !PROJECT NUMBER HOLE NUMBER

Playa Vista - Site DE & BaHona Creek I L-196 B-302R
SITE

Plava del Rev, California
DRILLER

C&l I
DRILL METHOD

ROTARY WASH

!BEGUN ICOMPLETED SHEET NO.

I 12/11/98 I 12/11198 2 of 2
ILOGGED BY (CHECKED BY

I SHK 1 MDR
DRILL EaUIPMENT

MAYHEW ROTARY

IBORING OIA. 1TOTAL DEPTH

I 6" I 66.5 ft [
GROUND ELEV. IDEPTHIELEv. GROUNDWATER

17.50 '" 20.01-2.5
NOTESSAMPLING METHOD

R: 400-lb downhole hammer S: 140~-I~b",3-To-~in",c~h~F'irecoe~F",a~lIiTng~H~am=;-mcoe~r r--=l",OcoC~A~T"IO~N~:~P",l~EA~S~E~R",E~F~ER~T",O~F~IG=U"R~E",2~, S~I~T~E~M=A~P ---l

zwi=' >- W
OuO W >- Z

U
0..

W i=ZQ '" u; "'en 0
~Z' "e> r:...J

~~!!o :::>- ZC W>- >=0...
t;;~ wu Ien « 0.." 0.. 0 W DESCRIPTION AND CLASSIFICATION::,;9 >-enen oS >-w > w.!2 ~...J

...J
« w-5 6 0>- w D- o..
en zen O >- ...J e> ::,;

wW...J ::,; '" w ;;;o..a::::~ 0

S-9
SPT 8

5-10
SPT Pushed

S-11
SPT 14

S-12
SPT 22

S-13
SPT 73

43.9

48.2

258

92

Al

Al

---28 f-45

r
(Ml) Greenish gray, soft, Clayey SllT--

Sample pushed
(Cl) dark greenish gray, soft, Silty CLAY

(Cl) Darl< gray, stiff, Silty CLAY, with trace of fine SAND

(SP) Darl< 9ray, compact; SAND, with GRAVEL

Very dense

Bottom of B-302R @ 66.5 feet
Ground water was observed at 20 feet below the top surface.
The boring was backfilled with grout.
The boring cuttings were placed into DOT drums.

to
""g
~

u
o

"

--53

1--58

1

[-70

I
[

Ir75

--63 f-80~
,....~

§
-

8L_.J.__L_-lI-_-l.__.J..._......I__.L_.....l_L --'

GROUP DELTA CONSULTANTS, INC. FIGURE C-4



BORINGIWELL LOG

THF
DRILL METHOD

HOLLOW STEM
SAMPLING METHOD

140-lb 3D-inch Free Fallin Hammer

E SHEET NO. HOLE NUMBER

Pia a Vista - Site DE & Ballona Creek L-196 1 of 1 B-304H
LOGGED BY CHECKED BY BEGUN COMPLETED

MDR 10/29/98 10129/98
TOP OF CASING ELEV. DEPTH/ELElI. GROUND WATER

16.69 ~ 12.2/2.3
GRAVEL PACK TYPE GROUT TYPE/QUANTITY

12 b s 2/12 Sand 2 b s Bentonite Chi 5
NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

Bottom of B-304H @ 31 feet
Ground water was observed at 12.22 feet below ground surface
on 12/23/98.
The boring cuttings and water were placed into DOT drums.

NO SAMPLE RECOVERED

(CH) Medium gray, Silty CLAY, fossil worm hoTes present.

25

30

20

--10

--15

--5
AL
CS

37.2 76.4

10

17

10

R-5
MC

R-4
MC

Zwi=" >- w
OUO w >- Z U 00 a.

w i=ZO a: iii a: 00 0 "_ --,S< >-
--'

~;::!!, ::J_ ;:: i:" >-a.. z'ij w>- >-- --'I
ti)c IOO :; a." a. 0 w DESCRIPTION AND CLASSIFICATION:;9 >-0000 we. w.l! wa. --'« w-s 5

0_ >-w w 0- ~--' s~ a.
00 z~o >- 0>-

--' " :;
wa:--' :; a: w " ;Jla. ~ 0

BULK1 FILL
GRAB (SM) Dark brown, coarse to fine, Silty SAND, damp

9.8 CO

R-1 -10 5 (SC) Dark gray Clayey SAND, With SILT
MC 20 16.7 98.0 AL

CS

R-6
b Me
"g
~

is
"

R-2 -5 10 - - - -

MC 71 11.5 95.4 (CLT Gray~-medium to fine Sandy CLA'f, with White cemented
SAND

,..
R-3 -0 15 NATIVE
MC 15 30.9 90.1 WA

(ML) Gray to olive gray, Sandy SILT, micaceous

40

35

--25

--20""
~

~g

~
§L_..l__J-__..L__..L__.L_....:L_..L__L_....l_L .J

GROUP DELTA CONSULTANTS, INC. FIGURE C-S



BORINGIWELL LOG I Plava Vista - Site DE & Ballona Creek
IPROJECT NUMBER ISHEET NO. HOlE NUMBER

L-196 1 of 1 B-305H
SITE LOGGEOBY ICHECKED BY IBEGUN COMPLETEO

Plava del Rev. California SHK MDR 10129/98 10129198
DRIlLER I""",NG DIA. TOTAL DEPTH IGROUNDELEV. ITOPOFCASlNGELEV./DEPTHla.EII.GROUNDWATER

THF 10" 31.0 ft. 15.29 17.43 ~ 12.0/3.3
DRILL METHOD CASING TYI'EIDIA. SCREEN TYI'EISLOT IGRAVEL PACK~ IGROUT TYPEIQUANTlTY

HOLLOW STEM 4" PVC Casinn 0.010" Slotted Casino 12 bllR. 2/12 Sand 2 bno Bentonite ,.........
SAMPLING METHOD NOTES

141)-1b 3o-inch Free Falfina Hammer LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zwi='
~

W
000 W Z '" '"~

~~~
0:: '" 0::", Q

~i'
9 ... 9 ~

",. "'- ~i
WI- < :l:C) ... :1:

~
~Q t;~ 5ro ~g ~~

DESCRIPTION AND CLASSIFICATION
~

w.!!
'"zffi~ 6

~
c-

~~
... C) C)

~O::e c W

'"
BULKI I - FILL
GRAB

I
(SM) Brown to dark brown, coa"", to fine, Silty SAND, with

I-- .~
CLAY, GRAVEL

9.0 CO

i

R·l
20 18.6 109.0 AL

1-10 -5 I ==~ (C~Darkbrown~~San~CLAY----------
MC

CS ~ ~I--

I--

t IR-2
20 15.2

1-5 -10
~ Increse in SILT, less SAND, Silty CLAY, with GRAVEL

MC ....."

I--

I--
R-3

34.9 87.6
1-0 -15

~
-~T~-------------------

MC 10 AL
CS

....." (SM) Olive gray to gray, coarse Silly SAND, with sea sheD
fragments. micaceous

I--
R-4

6 65.1 58.4
1--5 -20

~ (CH)Olive to dark gray, Silty CLAY - - - - - - - - - -
MC AL

CS ==
....."

I--

I-- IR-5
22.4 100.4

1--10 -25
~ Color change: Dark gray

MC 11 c. ....."

! ~ ~
R-6 --15 -30

~I MC 16 ~ NSR
Bo/tom of 8-305H @ 31 feet

- Ground water was observed st 12.77 feet below ground surface

- on 1212.1'98.

§ The boring cuttings and water were placed Into DOT dtums.

~ -·20 -35,
:;

§

~ --25 -40

8..
GROUP DELTA CONSULTANTS, INC. FIGURE C-6



LOG OF TEST BORING

, California

THF
DRILL EQUIPMENT

MOBilE 61 ROTARY
SAMPLING METHOD

140-1b 3D-inch Free Fallin Hammer

ROTARY WASH
BORING CIA. TOTAt DEPTH

4.5" 51.5 ft.
NOTES

lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

HOLE NUMBER

B-306R
SHEET NO.

1 of 2
CHECKED BY

MDR
OEPTHIELEv. GROUND WATER

.Y NIT I na

Zwt=' >-
OUO UJ I-UJ i=zO '" iii "'en-' ji:«u- ::::>- ZC UJI-a..

:;;9 1--
t;~ UJU IenI-en en

05 I-W« w-S <5 Ol-en zen O >-wW-' :;; '"a..a:~ 0

zo

~
-'w

DESCRIPTION AND CLASSIFICATION

Fill
(SCISM) Olive gray, Silty to Clayey SAND

With GRAVEL

(CH) Black todark gray,stiffcL:AY;- carbonaceous20

5

--3

--12

Al55.9 63.918

R-1
MC 73@11 16.8 1121

S-4
SPT

R-5 --8 25 No change
MC 50

ID

~
~ S-6 --13 30 Hard, GRAVELS up to 1/2"0

" SPT 36
""~ R-7

10.6 129.1 SE (SP) Dark gray, coarse to medium, Gravelly SAND, up to 2"
MC 84

U
0 l";;:

--18 f-35" S-8
> SPT 19 32.7 (Cl) Dark gray, stiff, Silty ci..Ay~

~
:i

"z,.. ~
0
m

" R-9 --23 40 medium to fine SAND present0
~ MC 72
U
0

"
GROUP DELTA CONSULTANTS, INC. FIGURE C-T

S-2 -7 10 Very dense, less GRAVEL
SPT 82

I~ NATIVE,..
R-3 -2 15 (Cll Light gray, Silty CLAY, with fine SAND, carbonaceous
MC 33 408 WA



LOG OF TEST BORING
PROJE\iT IPROJECT NUMBER HOLE NUMBER

Playa Vista - Site DE & Ballona Creek L-196 B-306R
SITE (BEGUN ICOMPLETED SHEET NO.

Playa dei Rev, California 11/04/98 11/04/98 2 of 2
DRILLER DRILL METHOD ILOGGED BY jCHECKED BY

THF ROTARY WASH SHK MDR
DRILL EQUIPMENT BORINGOIA. jTOTAL DEPTH 1GROUND ELEV. IOEPTH/ELEV. GROUNDWATER

MOBILE 61 ROTARY 4.5" 51.5 ft. 16.78 !: NfT I ns
SAMPLING METHOD NOTES

140-lb 30-inch Free Falling Hammer LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zw~ >- LlJ
OuO LlJ >- Z

U
0.

LlJ t=ZO '" en "'UJ 0 J:_ ~-' ;:: ""0.. ~~~ :::J_ a'i13 LlJ>- >--
:;Q t;~ J:UJ '" 0." 0. 0 LlJ DESCRIPTION AND CLASSIFICATION>-UJUJ 03 >-LlJ > w~ ~-' -'

'" LlJ-;;= is 0>- LlJ 0 0.
UJ zUJ O >- -' " :;

LlJ LlJ -' :; '" LlJ '"a..O::::@. 0 UJ

- •-

S-10 --28 -45 ~Ix Dense
SPT 68 37.6 -

I~
-

-

-

S-11 --33 ~50 IX- - - - - - - - --- - -

SPT 66 41.1
(CH) Dark gray, hard, CLAY, with fine SAND

-

- Bottom of B-306R@ 51.5 feet
Ground water measurement was not taken.
The boring was backfilled with grout.

- The boring cuttings were placed into DOT drums.

--38 -55

-

1= ~60--43
-

~-

-

--48 ~65

-

-

--53
f70

-

- [
- f
. --58 1- 75

~

I- I
> I~ -

~ -

" -80z --63a:
0 -
"
" -0
~

u -

c

"
GROUP DELTA CONSULTANTS, INC. FIGUREC-8



LOG OF TEST BORING
SITE

, California

THF
DRill EQUIPMENT

MOBilE 61 ROTARY
SAMPLING METHOD

140-lb 3D-inch Free Fallin Hammer

PROJECT

ROTARY WASH
BORING CIA. TOTAL DEPTH

4.5" 61.0ft.
NOTES

lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

HOLE NUMBER

B-307R
SHEET NO.

1 of 2
CHECKEDSY

DESCRIPTION AND CLASSIFICATION

Gradation change: Stiff, coarse to fine Sandy CLAY, some GRAVEL

Fill
(Cl) Olive gray Sandy CLAY

Zo

~
W

-6
12

zwf=' >-
Ouo W I-

W t=zo '" u; "'Ul...J
~~!!o

:::J_ ZC WI-0..
::;9 I-Ul Ul toe wu IUl

0<0 I-W« W-;;: (5 01-Ul ZUl O >-
WW...J ::; '"a..O::::~ 0

S-1
SPT

NATIVE
R-2 -1 10 (Cl) Medium gray to gray, CLAY
MC 26

R-3
400 81.5". MC 26

(CH) Olive gray, fine Sandy CLAY, micaceous

R-4 --4 15 No Recovery
MC 43

R-5 --9 20 (CHiOH) Dark gray, Sandy CLAY I Organic Sandy CLAY
MC 6 82.0 51.3 WA

Al
CS

S-6

I

--14 ·-25 Gradation change: Stiff, fine Sandy I Organic Sandy CLAY
SPT 16 235 WA

m

~
~ R-7 --19 30 (Ml) Dark'gray, fine Sandy SilT, trace 01 CLAY0

49 29.5 94.8 DS" MC
"0
~

~

u
0

"
~

--24 -35" S-8 (Cl) Dark gray, har,CSilty CLAYit SPT 59 28.2
~ (SP)" Dark gray, dense, coarse to medium, SAND, with some GRAVEL
~

"z,.. ~
0
m

" S-9 --29 40 (Cll Dark gray, veryslll( Silly CLAY0
~

SPT 22 36.9u
0

"
GROUP DELTA CONSULTANTS, INC. FIGURE C-9



IDRILL METHOD

I ROTARY WASH

I
BEGUN

11/06/98

PRoJECT

Playa Vista - Site DE & Ballona CreekLOG OF TEST BORING
SITE

Plava del Rev, California
DRILLER

THF
DRILL EQUIPMENT

MOBILE 61 ROTARY

BORING CIA.

4.5"

ITOTAL DEPTH

I 61.0 ft.

j
PROJECT NUMBER HOLE NUMBER

L-196 B-307R

[
COMPLETED SHEET NO.

11/06/98 2 of 2

[
LOGGED BY [CHECKED BY

SHK MDR

I
GROUND ELEV. I DEPTH/ELEV. GROUND WATER

11.38 Y NfT I na
SAMPLING METHOD

140-lb 3D-inch Free Fallina Hammer

NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

UJ
--'0..
:;:9
;;;

DESCRIPTION AND CLASSIFICATION

MXl. (ML) Dark gray, veryiiard, fine Sandy SILT

~

S-10
SPT 25 33.6

S-11
SPT 39 228

S-12
SPT 12@15 28.6 i

,

~-34 t45 ~X

•--39 -50 R2<:
I

--44 -55

Very stiff

-

(SF') Darkgray, d-ense, coarse to medium;-SAND, with tfne GRAVEL
(CIS Dark gray Silty etAY - -

-

S-13 --49 -60
SPT 120 21.0

-

-

-

-

--54 -65

I-
I-

m 1~-59 -70

~
~ IC>

" I"0
~

[.64" -75
c

I"
~

" I>
~ -
~
:; -

" --69 ·80z

"
-'"0 -m

" -
0
~

"
-

0

"

x (SF') Gray:-very dense, coarse to medium,-·SAND
Boftom of B-307R@ 61 feet
Ground water measurement was not taken.
The boring was backfilled with grout.
The boring cuttings were placed into DOT drums.

GROUP DELTA CONSULTANTS, INC. FIGURE C-10



NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

LOG OF TEST BORING

California

THF
DRilL EQUIPMENT

MOBILE 61 ROTARY
SAMPLING METHOD

140-lb 3D-inch Free Fallin Hammer

PR JE

ROTARY WASH
BORING CIA. TOTAL DEPTH

4.5" 61.0 ft.

PROJECT NUMBER HOLE NUMBER

B-309R
SHeET NO.

1 of 2
CHECKED BY

DESCRIPTION AND CLASSIFICATION

(CUOL) Dark gray, Silty7Organic CLAY, with sea shells and decaying
plants

Compact

FILL
(SC) Olive gray, Clayey SILT, with GRAVEL

20

5

z
o

~
-'
W

-8

--7
AL29.2

18.4

24

26

R-4
MC

zwi='
~OuO W

W j::ZQ '" iii "'en-' ~~!!o =0_ z~ Wf-0..
:z9 t;;~ wu ren

f- enen D-!O f-W<{ w-'S; <5 Of-en z~O >-
w",-' :z '"0. ~ D

S-l
SPT

R-2 -·3 10 NATIVE
MC 23 27.5 910

(CL) Gray to medium gray, Silty CLAY

,...
S-3 --2 15 Color change: Gray to olive gray, stiff
SPT 17 AL

S-5 --12 25 Gradation change: Soft, coarse to fine Silty I Organic Clay, with
SPT 8 WA GRAVEL

m

'"~
~ R-6 ---17 30 With sections of Silty SANDc 32 37.5 89.6" MC
"0~
3
u
c

",
~

--22 35" S-7 (CH) Dark-gray, stiff, CL...A"Y, porous> SPT 16 36.9 AL~

~
",... ~
0
m

" R-8 --27 400 With some SILT
~ MC 32
uc

"
GROUP DELTA CONSULTANTS, INC. FIGURE C-11



SHEET NO.

2 of 2

HOLE NUMBER

B-309R

CHECKED BY

MDR
DEPTHIELEV. GROUND WATER

Y. NIT I na
TOTAL DEPTH

61.0 ft.4.5"

PROJE T

NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

, California

THF

LOG OF TEST BORING

SAMPLING METHOD

14D-lb 3D-inch Free Fallin Hammer

DRILL EQUIPMENT

MOBILE 61 ROTARY

S-12
SPT 70@3" 4.5

ZUJi=' >-
000 UJ f-

UJ j::ZO e< Uj e<UJ
"'" ~i"'\!o ::0_ a'i'13 UJf-0..
::;9 t;~ J:UJf-UJUJ oB f-UJ<! UJUj3: 6 >- Of-UJ ZUJO ::; e<UJe<"'"

0. ""
0

S-9
SPT

S-10
SPT

S-11
SPT

22

50

48

37.9

315

Zo

~
UJ

--32

--37

--42

--47

45

50

55

60

DESCRIPTION AND CLASSIFICATION

Very stiff,

Hard, SILT lenses are present

Hard

(GP) Dark gray, very dense, well graded GRAVEL

Bottom of B-309R@ 61 feet
Ground water measurement was not taken.
The boring was backfilled with grout.
The boimg cuttings were placed into DOT drums.

--52 65

m --57 70

~
~
Q
C>
C>
Q
~

~

u --62 75
Q
C>

~
C>
>
~

~
~

C>
80'" --67,.. '"Qm

C>
Q
~

U
Q
C>

GROUP DELTA CONSULTANTS, INC, FIGURE C-12



BORINGIWELL LOG 1PROJECT 1PROJECT NUMBER !SHEET NO. HOLE NUMBER

Plava Vista - Site DE & Ballona Creek L-196 1 of 1 B-313H
SITE LOGGED BY \ CHECKED BY (BEGUN COMPLETED

Plava del Rev, California SHK MDR 10/29/98 10/29/98
DRILLER BORINGOIA. TOTAL DEPTH I GROUND ELEV. I TOP OF CASING ELEV.! DEPTHIELEV. GROUND WATER

THF 10" 26.0 ft. 12.58 14.62 ~ 8.4/4.1
DRILL METHOD CASING TYPE/CIA. SCREEN TYPE/SLOT IGRAVEL PACK TYP~ !GROUT TYPE/QUANTITY

HOllOW STEM 4" PVC Casino 0.010" Slotted Casino 12 bos 2/12 Sand 2 bos Bentonrte Chins
SAMPLING METHOD NOTES

140-1b 3D-inch Free Fallina Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zw~ >- W
OUO W f- Z U en a.

W t=zO 0:: en 0:: en 0
~z- :i:C) --'~ ~--' ~«u. ::>- z.., Wf-

~
--'I

~Q f--
t;;~ Wu Ien a.~ 0. 0 WOO W DESCRIPTION AND CLASSIFICATiONf-en en

o.!O f-W woll ~--' ;;~
--'« w-;; 0 Of- W D- o.

en zen O >- --' C) ::;:
WW--, ::;: 0:: W C) «
a..O:::~ 0 en

BULK1 .... Fill
GRAB (SM) Dark brown, coarse to medium, Silty SAND, with GRAVEL

- '.
CO

.-

-

R·l -8 1-5
,~

~ - - -

MC 18 19.1 105.9 GS

I ~
(Cl) Olive gray wilh black streaks, SiltiCLAY

-

-

-

-
" .

R·2 -3 1-10 i%
8

- - - -

11 29.8 89.4 'NATIVE
MC - (ML) Olive gray, Clayey SILLT, micaceous, wet

1-
-

R-3 --2 1-15 .~ Saturated, thin 1/8" stringers of organic material
MC 6 39.5 81.3

- .,~
-

-

R-4 -·7 f-20

.~
I- (eH)

- - - -

MC 4 86.4 51.4 Al Dark gray, CLAY 'Organic-CLAY, fossilierous
CS

- I.'
- r
-

R·5 -·12 1-25
~ No change

MC 9 42.1 83.5
Bottom of B-313H@ 26 feet
Ground water was observed at 8.45 feet below ground surface
on 12123198.

ill
The boring cuttings and well water were placed into DOT drums.

-

~ --17 -30
>-
0

""0
~

~ -

u
1-0

"
~ 1--22 -35
0
:> 1~

ili -

~
I

" 1
-

0
~

~

~ -·27 1-40
~
u -
0

"
GROUP DELTA CONSULTANTS, INC. FIGURE C·13



BORINGIWELL LOG T 1PROJECT NUMBER I SHEET NO. HOLE NUMBER

I Plava Vista - Site DE & Ballona Creek L-196 1 of 1 B-315H
SITE LOGGED BY !CHECKED BY IBEGUN COMPLETED

Plava del Rev, California SHK MDR 10130/98 10/30/98
DRILLER BORING DIA. ITOTAL DEPTH I GROUND ELEV. I TOP OF CASING ELEV·r DEPTHIELEv. GROUND WATER

THF 10" 26.0 ft. 13.34 15.36 l' 8.0/ 5.3
DRILL METHOD CASING TYPE/CIA. SCREEN TYPE/SLOT IGRAVEL PACK TYP~ I GROUT TYPE/QUANTITY

HOLLOW STEM 4" PVC Casina 0.010" Slatted Casina 12 bas 2/12 Sand 2 bos Bentanite Chips
SAMPLING METHOD NOTES

140-1b 30-inch Free Falling Hammer LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zwt=' >- W
000 W .... Z 0 Ul a.

W t=zo '" u; "'Ul 0 I_ ..'<,1 ~..'
~~!!o

:::J_

~
I"a.. z\3 w .... .... - ..'I W::;:Q t;;~ IUl a." 0. 0 WOO DESCRIPTION AND CLASSIFICATION.... UlUl we. W.!! ..'

« w-;;: D_ .... W ~..' ;;:~ a.
Ul ZUl O is >- 0 .... W D-

" ::;:::;: ..'

"wW..' '" w «a.a::E9- D Ul

BULK1 r- FILL
GRAB - (SM) Dark brown, Silty SAND, with CLAY, GRAVEL, and some

-

~
brick fragments

RV
-

- : I

R-1 -8 -5
E~ Slight increase in GRAVEL

MC 21 10.2 120.7
- F .~

~ F~
-

-

-
~. ~.

R-2 -3 -10 ~ Y/; .

~
e- --

6 48.7 68.7 NATIVE
MC -

I
~: ~ (el) Medium gray, Silty CLAY, with some sea shells,

- micaceous

~

R-3 --2 -15
~MC 9 42.7 80.6 WA ~..
F---' - - -- - - - - -

(ML) Olive gray, Clayey SILT, micaceous, very wet
-

- ~., ~.,

-

R-4 --7 ,20 al- .- - - -

MC 10 65.1 59.8 AL ~.. ~.. (MH) Dark gray, Clayey SILT, organiC content, saturated
CS

-
I·-

-

- ~.,
~

-

R-5 --12 1-25
MC 13 50.5 84.6 ... No change

- Bottom of B-315H@ 26 feet
- Ground water was observed at 8.0 feet below ground surlace on

12123198.

-
The boring cuttings and welf water were placed into DOT drums.

--17 30
-

-

-

-

--22 -35
-

-

~

"
-

0
J -
J
J --27 '-40
~
u -
""
GROUP DELTA CONSULTANTS, INC. FIGURE C-14



LOG OF TEST BORING
SITE

, California

THF
DRILL EQUIPMENT

MOBilE 61 ROTARY
SAMPLING METHOD

140-lb 30-inch Free Fallin Hammer

ROTARY WASH
BORING DIA. TOTAL DEPTH

4.5" 57.5 ft.
NOTES

lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

HOLE NUMBER

B-316R
SHEET NO.

1 of 2
CHECKED BY

MDR
DEPTH/ELElI. GROUND WATER

'" NfTlna

DESCRIPTION AND CLASSIFICATION

Color change: Gray, stiff, some medium grain SAND lenses to 114"

Some SILT and brick fragments

Fill
(SC) Olive gray, Clayey SAND, with GRAVEL

20

5

Z
o

~
-'w

--6

-9

D::Ul
w>
IUl
>-w
0>-

~
en
z';=
w oDe
&
o

60.1

29

11

R-1
MC

S-4
SPT

R-5 --11 25 No change
MC 21

R-6
18.6 109.4 WA (ML) Dark gray, fine to medium Sandy SILT, siightiy porous

MC 22
m

~
~ S-7 --16 30 (Cl) Dark gray, soft, Silty CLAY0

" SPT 9 30.4
"a~
"0
0

"
~

" S-8 --21 35 (CUOl) Dark gray, stiff, Silty I Organic CLAY> SPT 15 318~

~
:;

"z,.. ;:
a
m

" S-9 --26 40a Stiff
~ SPT 12 33.9
0
0

"
GROUP DELTA CONSULTANTS, INC. FIGURE C-15

S-2 -4 10 NATIVE
SPT 37 34.5 WA - (CL) Dark gray to olive gray, hard, Silty CLAY

AL,..
R-3 --1 15 No Sample Recovered
MC 19



LOG OF TEST BORING
PRQJE~T IPROJECT NUMBER HOLE NUMBER

Playa Vista - Site DE & Ballona Creek L-196 B-316R
SITE !BEGUN jCOMPlETED SHeEr NO.

Plava del Rev, California 11/03/98 11103198 2 of 2
DRILLER DRILL METHOD ILOGGED BY ICHECKED BY

THF ROTARY WASH SHK MDR
DRilL EQUIPMENT !BORING DIA. ITOTAL DEPTH IGROUND ELEV. I DEPTH/ELE\!. GROUND WATER

MOBilE 61 ROTARY 4.5" 57.5 fl. 14.08 YNfTlna
SAMPLING METHOD NOTES

14D-Ib 3D-inch Free Falling Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

Zwi=" >-

i
W

OUO W f- Z a.
W j::ZO 00 u; OOll? 0

~c
u

~"'" ~f"'!!o :::>- Ze- Wf- F Il')a. . W:;;Q t;~ WU Ill? « a." 0.0 DESCRIPTION AND CLASSIFICATIONf-lI?lI? oEo f-W > w~
~"'" "'"« w-;i: (5 Of- W 0- a.

lI? zffio >- "'" l') :;;
woo"'" :;;

I

00 W «
a. ~ 0 lI?

,
-

,I
- - -

~

I - -
,

1~-31
-
~ -

5-10 ,..45
-

-

SPT 33 27.9 ~ IX (Cl) Dark gray, very stiff, CLAY~ with 1" thick SAND lenses

-

I 1~-36S-11 f-50
~~SPT 62 35.0 I-

I
I~ (SM) Dark gray, dense, fine Silty SAND-

I !
I~

,

I ~55S-12 ----41 Ix Gradation change: Very dense, coarse to fine Silty SAND, with
SPT 71 264 GRAVEL

1'--'
-

- - ---

- EJotiOm of B-316R@ 57.5 feet
Ground water measurement was not taken.
The bonng was backfilled with grout and capped with concrete.

--46 [-60 The boring cuttings were placed into DOT drums.
-

-

-

---51 f-65
-

-

1~-56 -70

I~
1~-61 ~75

I I- e

~
1- ~

z --66 ,..80

"0 i
-

~

i

" I

I
-

0
~

iu -

Q

"
GROUP DELTA CONSULTANTS, INC. FIGURE C·16



LOG OF TEST BORING
SITE

, California

THF
DRILL EQUIPMENT

MOBILE 61 ROTARY
SAMPLING METHOD

140-lb 3D-inch Free Fallin Hammer

PR E

ROTARY WASH
BORING CIA. TOTAL DEPTH

4.5" 61.0 ft.
NOTES

LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

HOLE NUMBER

B-317R
SHEET NO.

1 of 2
CHECKED BY

MDR
DEPTHIELEV. GROUND WATER

t: NIT Ina

DESCRIPTION AND CLASSIFiCATION

ILL
(SCl Brown to olive 9ray, Clayey SAND, with GRAVEL

- - -
(el) Gray,-fine Sandy CLAY, fossiliferous

Dense, some glass and plastic present

20

5

Zo

~
--'
W

---10

-5

47.293.7

49

12
R-4
MC

Zwt=' >-
0'-'0 W t::

W j::ZO a: (/) a:(/)
--' ~~"- ::J_ Zu WI-0.. 1--

~~ I(/)::;;9 I-(/)(/) ~Le I-W
~ w-;;:; 0 01-(/) z~O >-

wa:--' ::;; a:
0. ~ 0

S-l
SPT

R-2 -0 10 NATIVE
MC 6 49.9 733

(CL) DaJ1<. gray to light gray, Silty CLAY, carbonaceous

,...
S-3 --5 15 -(ML) Olive -gray, very-soft, Clayey SILT~with medium to fine SAND, sea
SPT 4 35.8 87.4 WA - sheHs, micaceous

S-5 --15 25 Stiff, with SILT, carbonates present
SPT 19 26.9

~

~

1"
~ R-6 --20 Friable I cottage cheese texture when brokenQ

22 42.0 811" MC
"0
~

"Q
"
~

--25 35" S-7 (ML) Darl< 9ray, very stiff, Clayey SiLT> SPT 21 25.5~

ill
~

",.. z

"0"" R-8 --30 40 (SM)
- - ._-

0 Dark gray, coarse to fine, Silty SAND
~ MC 90 22.7 102.3

"Q
"
GROUP DELTA CONSULTANTS, INC. FIGURE C-17



FIGURE C-18GROUP DELTA CONSULTANTS, INC.

IPROJECT IPROJECT NUMBER HOLE NUMBER

LOG OF TEST BORING Playa Vista - Site DE & Ballona Creek L-196 B-317R
SITE IBEGUN ICOMPLETED SHEET NO.

Plava del Rev, California 11105198 11/05198 2 of 2
DRILLER DRILL METHOD jlOGGEDBY \CHECKED BY

THF ROTARY WASH SHK MDR
DRILL EQUIPMENT IBORING DIA. 1TOTAL DEPTH IGROUND ElEV. ) DEPTH/ELEv. GROUND WATER

MOBilE 61 ROTARY 4.5" 61.0 It. 9.53 YNfTlna
SAMPLING METHOD NOTES

140-lb 3D-inch Free Fallinq Hammer LOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zwi=' >- UJ
000 UJ I- Z a.

UJ f=zo '" en "''''
0 J:_

0
~-' ~;'5!!o "'- Z<=' UJI-

~
1-- Ie>a..

t;;~ UJu J:'" a." 0.0 UJ DESCRIPTION AND CLASSIFICATION:;;9 1-"'''' 080 I-UJ UJ~ ~-' -'
<l: UJ-:;: (5 01- UJ 0- a.

'" z"'O >- -' e> :;;
UJUJ-, :;; '" UJ <l:
a. "'co 0 '"

- I
-

S-9 1--35 f--45 ;;; Lx (Cl) a-ark gray, hard, SiltY CIAY·, 1/2"thick organic deposit
SPT 49 36.0 -

IL-O
-

-

-

S-10 --40 f--50 Hard, no organics
SPT 37 314

-

-

-

~~I:gS-11 --45 -55 (SM) Dark gray, very dense, medium to-fine, Silty SAND
SPT 89 23.6 -

IL-O
-

-

-

S-12 --50 1-60 rx (SP) Gray, very dense, coarse to medium, SAND, with GRAVEL up to
SPT 70@1" 10.1

r- 1"
- Boffom of B-317R@ 61 feet

Ground water measurement was not taken.
- The boring was backfilled with grout.
- The boring cuttings were placed into DOT drums.

--55 f--65

[ I
-

r70--60

-

r
--65 r 75
-

~-

-

-

"
--70 -80
-

-

-



LOG OF TEST BORING
PRU.JECT IPROJECT NUMBER HOLE NUMBER

Playa Vista - Site DE & Ballona Creek L-196 B-319R
SITE \ BEGUN ICOMPLETED SHEET NO.

Plava del Rev, California 11105/98 11/05/98 1 of 2
DRILLER DRILL METHOD ILOGGED BY ICHECKED BY

THF ROTARY WASH SHK MDR
DRILL EQUIPMENT BORINGDIA. ITOTAL DEPTH 1 GROUND ELEV. ! DEPTHIELEV. GROUND WATER

MOBilE 61 ROTARY 4.5" 61.0 ft. 11.67 .Y NfT Ina
SAMPLING METHOD NOTES

140-lb 3D-inch Free F~lIinQ Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

ZLLli=' >- W
000 W f- Z 0

a.
W t=zQ e< en e<U) 0

~z ?::'" ~«"- :::J_ z~ Wf- ;=: Ie>a..
::<9 f--

~~
wu IU) « a." 0. 0 W DESCRIPTION AND CLASSIFICATIONf-U)U) o.e, f-W > w$

~'" '"« w-;;: 6 Of- W 0- a.
U) z~o >- '" e> ::<

We<'" ::< e< W «
a. ~ 0 U)

Fill
- (Cl) Olive gray Sandy CLAY

-

S-1 -7 --5

X Very stiff, medium to fine Sandy CLAY, with some GRAVEL, soome
SPT 26 18.1 - brick fragments

-

-

R-2 -2 +-10 ~-
NATIVE

- - - -

MC 20
- (Cl) Dark gray, Silty CLAY

R-3 21 43.3 79.5
MC

- ~

-

S-4 --3 +-15 X (Ml)
- - - - - - -

SPT 19 39.6
Light gray, fine Sandy SILT, micaaceous

-
~

-

- - -

-

R-5 ---8 -20
~ (MH) Dark gray, Clayey SILT, fossiliferous

MC 8 668 60.0 Al
CS

-

-

-

-

S-6 --13 -25 ,X Soft, with fine grain SAND, some sea shells
SPT 9 31.2

I ~

1-
-

R-7 - -18 -30

I'
[ell Gree-nishgray, mofflecfdark yellow-orange, SIlty CLAY, trace of

MC 24 33.0 91.4 DS
- fine SAND

1=,

1::"_23S-8 ,...35 W./"~

IX Color change: Dark gray, fine SAND grading to SILT and Silty CLAY
SPT N/R 28.8 -

~-

I

- •S-9 --28 +-40 - - -

12<:
(SM) Dary gray, dense, fine Silty SAND

SPT 36 24.7 -

GROUP DELTA CONSULTANTS, INC. FIGURE C-19



[p~OJECT 1PROJECT NUMBER HOLE NUMBER

LOG OF TEST BORING Plava Vista - Site DE & BaHona Creek L-196 B-319R
SITE IBEGUN )COMPLETED SHEET NO.

Plava del Rev, California 11/05/98 11/05/98 2 of 2
DRILLER IDRILL METHOD )LOGGED BY jCHECKEDBY

THF ROTARY WASH SHK MDR
DRilL EQUIPMENT BORING DIA. lTOTAL DEPTH IGROUND ELEV. j DEPTH/ELEV. GROUND WATER

MOBilE 61 ROTARY 4.5" 61.0 ft. 11.67 .J:NfTlna
SAMPLING METHOD NOTES

140-1b 3D-inch Free Faltina Hammer lOCATION: PLEASE REFER TO FIGURE 2, SITE MAP

zw~ >- w
OUO w >- z U 0.

W t=zO 0: en O:Ol 0
~z Ie> ~...J

(2~~ ~~ z~ w>- ;::0.. WU IOl ~
0." 0.0 w DESCRIPTION AND CLASSIFICATION::;9 >-OlOl Ol"- ClEo >-w w'!! (2...J ...J

« wen~ 6 0>- w D- o.
Ol zw O >- ...J e> ::;

wo:...J ::; 0: W «
0. !!'. 0 Ol

I

I~
S-10

1::--
33 f-45 (Cl) Dark gray, compact, Silty cLAY

SPT 23 38.0

-

-

-

S-11 --38 I-- 50 Ix Dense
SPT 61 30.3 -

1-
"'-'

i 1~43 I-- 55 ~

IxS-12 (Mlj Dink gray, very hard, fine Sandy SilT
SPT 98 25.4

1 I~ ILO

I

I,-
S-13

100@9,j 1~48 -60 Ix (SP) Gray, very dense, coarse to medium, SAND, with GRAVEL up to
SPT 15.0

1" /'

I
BoHom of B-319R@ 61 f••t
Ground water measurement was not taken.

- The boring was backfilled with grout.

I - The boring cuttings were placed into DOT drums.

I I~-53 1--65

1 I~
I

I
I

I
1~-58 1--70

~
0

"
-

0
~

I

-
3

1--63u I-- 75
0

~

I
I I 1-~

"" I i ,
~

~ I
~

I
~

I

--68 1--80
0 -m

"
I

-
0
~

u -

0

"

"

"
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6.0
FRICTION RATIO

.0
1
1
1
I
1
1
1

___ ~-L~-~-~-~---~----
1
1

1
I

1
1
1 I_L 1. L _

1 1 1
1 1
1 I
I 1
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1 1
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, 1

TIP BEARING (1.IIf)
.0 250.0

I
1
1
1

•,
1
1

I I I I_ __ 1. 1. 1. 1. _
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, 1 1
1 1 1
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1 , 1
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I 1 1___ 1. L 1. _

1 1 I

• • 11 I 1
1 1 1

• 1 1
I 1 1
I 1 1
1 I I
1 1 1__ 1. 1. 1. _

1 I 1
1 1 I

1 1
• 1
I I
1 1
1 1
1 1
1 I____ 1. 1. _

-~-::;c::::~':> :
1
1

•
1
1

•
1

SLEEVE FRICTION (laf)
.0 4.0

o

9

16

45

54
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63
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) l
GROUP DELTA CONSULTANTS

)

Job No. L196 Playa Vista
Tot. Unit Wt. (avq) : 115 pef

-----------------------------------------------------------------------------------------------------------------------------------

CPT Date :12-07-98
Cone Used :CPT S-301C
Depth to water table (ftl : 14

DEPTH
(meters) (feet)

Qc (avg)
(tsf)

Fs (avq)
Itsf)

R£ (avg)
(%)

SIGV'
Itsf)

SOIL BEHAVIOUR TYPE Eq - Dr
1%)

PHI
deq.

SPT
N

Su
tsf

-----------------------------------------------------------------------------------------------------------------------------
sand to silty sand >90 >48 13 UNDEFINED
sand to silty sand >90 >48 18 UNDEFINED
sand to silty sand 70-80 46-48 10 UNDEFINED

silty sand to sandy silt 60-70 44-46 12 UNDEFINED
clayey silt to silty clay ONDFND UNDFD 12 1.6
sandy silt to clayey silt UNDFND ONDFD 9 1.4
sandy silt to clayey silt UNDFND ONDFD 13 2.2
sandy silt to clayey silt ONDFND ONDFD 8 1.4
clayey silt to silty clay ONOFND UNDFD 7 .9
clayey silt to silty clay ONDFND UNDFO 7 .9
san_l;I.y._sA,.l.~._to...~:).ayey sj,l t _{J~,m~'p flN..DFD 8 1. 3
clayey silt to silty clay ONDFND ONO-FD----S----- .6 ~---------

clayey silt to silty clay ONDFND UNDFD 5 .5
clay ONDFND UNDFD 7 =:J::j

saridysil/~~¥C1ayeYsm :~:g_d -g:~~g- ....~ .. r:i- -
sandy silt to clayey silt ONOFNO ONDFD 10 1.6
sandy silt to clayey silt ONDFND UNDFD 5 .8
sensitive fine grained ONDFND UNDFD 3 .3

sandy silt to clayey silt UNDFND UNDFD 10 1.6
sandy silt to clayey silt UNOFNO UNDFD 10 1.7
clayey silt to silty clay ONOFNO UNDFD 6 .7
clayey silt to silty clay ONOFNO UNDFD 6 .7
sandy silt to clayey silt ONDFNO UNDFD 6 1.0
sandy silt to clayey silt UNDFND ONDFD 7 1.0
claye-y-,.silt_to_silty.clay UNDJrnD .UNDED _ 7 .9 ..
clayey silt to silty clay UNDFND UNDFD 4 .4 t

undefined UNDFND UNDFD UDF UNDEFINED
sensitive fine grained ONDFND ONDFD 4 .4

clayey silt to silty clay UNDFND UNDFD 4 4
clayey silt to silty clay ONDFNO ONDFD 5 ·.5
____ ..si!.t¥-cla}t.LO clay ONDFND [INDED.6 .4
sandy silt to clayey silt ONDFND ONDFD 9 1.4
silty sand to sandy silt <40 34-36 14 UNDEFINED

sand to silty sand 50-60 38-40 18 UNDEFINED
sil,ty sand to s.andy... silt" 40-50 36-38 16 UNDEFINED
sandy sri:f toci"ayey silt uNC>E'mJ~--9--'---"-"--r:"1 "".--.'------.-..
sandy silt to clayey silt UNDFND ONDFD 5 .7

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.54
.Q...~~
0.65
0.71
0.76
0.81-·---o.ilr
0.86
0.89
0.92
0.94
0.97
0.99
1.02
1.04
1.07
L10._
1.12
1.15
1.17
1.20
1.23

__ . ..1..26._
1.29
1.31
1.34
1.36
1:3"9
1. 42

53.89 0.15 0.28
74.67 0.21 0.29
40.45 0.10 0.24
38.62 0.32 0.84
24.75 0.68 2.76
22.30 0.43 1.94
34.35 0.71 2.07
22.07 0.47 2.11
14.80 0.25 1.71
15.40 0.27 1.73

.2_0._,6 0.32 .. 1,5.7 ... _ .
10.45 0.23 2.20

9.67 0.15 1.52
6.86 0.26 3.79
7.20 0.23 3.19

20.35·----··-- 0.30 ·1.49
25.68 0.33 1.30
13.94 0.12 0.86

6.05 0.07 1.10
25.92 0.26 1.00
26.72 0.30 1.12
13.17 0.21 1.57
12.68 0.19 1.47
16.72 0.21 1.24
17.53 0.25 1.45
LS-J.fi .0.31 ... .2.03.
8.37 0.13 1.55
7.56 0.09 1.15
8.73 0.03 0.34
8.59 0.06 0.73

10.01 0.20 2.03
.a.~ _0 •.22-· .2.• 54
24.02 0.36 1.51
43.40 0.26 0.60
75.37 0.65 0.86
50.75 0.60 1.19

-_.- --22.39-0 :39 1:-73·
13.87 0.19 1.37

8.10 27
8.40 28
8.70 29
9.10 30
9.40 31
9 70 J2

10.00 33
10.30 34
10.60 35
10.90 36
l1.io-·· 37
11. 50 38

4.80 16
5.10 17
5.40 18
5.70 19
6.00 20
6.30 21
6.60 22
6.90 23
7.20 24
7.50 25
7 Rn ?f=i

0.20 1
0.50 2
0.80 3
1.10 4
1.40 5
1. 70 6
2.00 7
2.30 8
2.70 9
3.00 10
.3.30 11
3.60 12
3.90 13
4.20 14
4.50 15

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al, 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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) GROUP DELTA !ONSULTANTS
l

Su
tsf

.4

.5

.4

.6

.6

.4

.4

.5

.9
1.0

.5

.5

.5

.7

.8

.7

.8
UNDEFINED

3.7
.8
.8
.6
.8
.7

1.5
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

SPT
N

5
6
6
8
7
5
5
7
8
7
5
7
5
6
6
7
8

16
23

8
6
5
6
6

10
22
32
40

>50
>50

PHI
deg.

UNDFD
ONDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
ONDFO
UNDFD
ONDFD
UNDFD
ONDFD
ONDFD
UNDFD
UNDFO
34-36
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
ONDFD
UNDFD
34-36
36-38
38-40
42-44
44-46

UNOFNO
UNOFNO
UNDFND
UNDFND
ONDFND
UNDFND
UNOFND
ONDFNO
UNDFNO
UNDFNO
UNDFND
UNOFNO
ONDFNO
UNDFNO
ONOFNo
UNOFNO
ONOFND
40-50
ONOFNo
UNOFND
UNDFNo
UNDFND
UNDFND
UNOFNO
UNDFND
40-50
50-60
70-80
80-90

>90

Eq - Dr
1%1

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pcf

SOIL BEHAVIOUR TYPE

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay

sand to silty sand
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
gravelly sand to sand
gravelly sand to sand

1.44
1.47
1. 49
1.52
1.54
1.57
1. 60
1. 62
1. 65
1. 67
1. 70
1. 73
1. 76
1. 79
1.81
1. 84
1.86
1.89
1. 92
1.94
1. 97
1. 99
2.02
2.04
2.07
2.10
2.12
2.15
2.17
2.20

SIGV'
Itsfl

1. 52
2.31
2.65
2.88
2.81
1.88
2.15
3.14
2.15
1. 50
1.55
2.73
1. 50
1.23
1.33
1. 78
2.49
0.86
2.20
2.31
1. 60
1.15
1.29
1.26
1. 44
1.27
1. 74
1. 08
0.50
0.31

Rf (avgl
1%)

0.14
0.23
0.25
0.36
0.33
0.18
0.21
0.36
0.36
0.28
0.16
0.31
0.17
0.18
0.20
0.25
0.41
0.57
1. 30
0.37
0.26
0.16
0.21
0.19
0.39
0.89
1. 77
1. 79
1.59
1.40

Fs (avg)
Itsf)

9.43
9.94
9.56

12.60
11. 74

9.56
9.75

11.58
16.57
18.67
10.51
11.47
11.20
14.40
15.02
14 .06
16.36
66.15
59.16
16.14
16.25
13.61
16.00
15.31
27.02
70.35

101.69
166.43
315.87
448.42

Qc (avg)
Itsf)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

ll.80
12.10
12.40
12.70
13.00
13.30
13.60
13.90
14.20
14.50
14.80
15.10
15.50
15.80
16.10
16.40
16.70
17.00
17.30
17.60
17.90
18.20
18.50
18.80
19.10
19.40
19.70
20.00
20.30
20.60

DEPTH
(meters) (feet)

-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

CPT Date :12-07-98
Cone used :CPT B-301C
Depth to water table (ftl : 14-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) ****
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8.0
FRICTION RATIO

.0
1
1

1,
I
I
1
1

~::~----~----~----I ,
1 1
1 1
1 1
1 1

1
1
1

~~~-~-~._-~----~----1 1
1 1
1 1
1 1
1 1
1 1

-::;:...... 1
1

I I

~~~---~----~----
1 I
, 1

1
1
I
1
1
1

~~----~----
1
1
1
1

1
1
1

1 1_ ....~~-~--L- L _

_..:=::1:==.....;'. :
1
I
1
1
I
1

1 1_ L L _

""",..i..~=--+-' :
I
1,
1
1,
1__L L _

1 I
1 1
1 I
, 1

1 1
1 1
I 1
1 1
1 I

TIP BEARING (uf)
.0 260.0

1,
1
1
1
1
I
1

I I I I__L L L L _

I I I I
I I t I
I I I I
I I I I
I I I I
I I I t
I I I I

1 1 1
I I I I_L L L L _

I I I I
I I I I
I I I I
I I I I
I I I I
1 I I I
I I I I
I I I I
I I I I_ __ L L L L _

I I I I
I I I I
I I , I

I I I I
I I I I
I I I I
I I I I
I I I I
I I I I_L L L L _

1 1 I
1 I 1
1 1 1

:-__~'~ : :
1 1
1 1

--::--+-~,~ :_L L L L _

I I I I

"':::::==::;';:'...- 1 11 1
1 1
1 I
I 1
1 1
1 I

I I t I_ __ L L L L _

I I I I
1 I 1
1 1 1
1 1 ,
1 I 1
1 1 1
1 1 1
1 1 1

I I I I__L L L L _

I I I I
1 1

SLEEVE FRICTION (uf)
.0 4.0

1
1
1
1
I
1
1

1
1 1 1___ L L L _

1 1 1
1 1 ,
1 1 1
1 r 1
1 1 1
1 1 1
1 1 1
, 1 1
1 , 1___ L L L _

1 1 1
1 1 1
I 1 1
1 1 1
1 1 I
1 1 ,
, 1 1
1 1 1
1 1 1___ L L L _

1 1 1
1 1 1
1 1 I
1 1 1
, 1 1

1 1 1
1 1 r
1 1 1

1 1_L L L _

___,, 1 1

1 1
I 1
1 1
1 1
1 1
, I

1 r
1 1 1__ L L L _

I 1 I
1 1 1
, 1 1
I 1 1
1 1 I
1 1 1
1 I 1
1 I I
1 1 1____ L L L _

1 1 I
1 1 1
I 1 1
1 1 1
1 1 1
I 1 1
1 1 1
1 1 1
1 1 1__ L L L _

1 1 1
1
1
1

o

8

18

40

24

58

48

84

CPT 303C Playa Vista Site

GROUP DELTA
CONSULTANTS, INC. Fs. Qc. AND FRICTION RATIO vs DEPTH
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) l
GROUP DELTA CONSULTANTS

l

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

CPT Date :12-07-98
Cone Used :CPT B-303C
Depth to water table (ttl : 14
-----------------------------------------------------------------------------------------------------------------------------------

Su
tsf

SPT
N

PHI
deg.

Eq - Dr
(%)

SOIL BEHAVIOUR TYPESIGV'
(tsf)

R£ (avg)
(%1

Fs (avgl
(tsf)

Qc (avg)
(tsf)

DEPTH
(meters) (feet)

-----------------------------------------------------------------------------------------------------------------------------------
0.20
0.50
0.80
1.10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11.50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39.17
45.01
36.92
48.52
52.30
35.67
31.14
29.74
18.03
17.76
19.54
14.23
14.12
16.52
40.76
12.62
15.70
11.37
28.23

9.56
6.90
8.50
8.01
8.88

12.87
7.88
7.80

12.62
10.96
10.63
23.26
28.00
53.06
67.04
66.70
76.58

112.48
119.14

0.20
0.34
0.39
0.58
0.67
0.14
0.12
0.33
0.14
0.09
0.11
0.15
0.30
0.47
0.37
0.21
0.25
0.26
0.24
0.10
0.12
0.19
0.13
0.20
0.19
0.14
0.09
0.46
0.41
0.27
0.69
0.74
0.42
0.94
0.59
0.96
0.70
1.05

0.50
0.75
1.05
1.20
1.28
0.39
0.40
1.12
0.76
0.49
0.58
1. 08
2.12
2.84
0.91
1. 69
1.59
2.32
0.84
1.05
1. 74
2.20
1. 67
2.25
1. 45
1.82
1.15
3.62
3.74
2.54
2.98
2.64
0.80
1.40
0.88
1.25
0.62
0.88

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.54
0.59
0.65
0.71
0.76
0.81
0.84
0.86
0.89
0.92
0.94
0.97
0.99
1.02
1.04
1. 07
1.10
1.12
1.15
1.17
1.20
1.23
1.26
1.29
1.31
1.34
1. 36
1.39
1.42

silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
silty sand to sandy silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
silty sand to sandy silt
clayey silt to silty clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clayey silt to silty clay
silty clay to clay

clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
silty sand to sandy silt

sand to silty sand
sand to silty sand

>90
80-90
60-70
70-80
60-70
50-60
40-50
40-50
ONOFNO
ONDFND
UNOFNO
UNDFND
UNDFND
UNDFND
40-50
UNDFND
ONDFND
UNDFND

<40
ONOFNO
ONOFND
ONDFND
ONDFND
ONDFND
ONDFND
UNDFND
UNDFND
UNOFNO
UNDFND
ONDFND
UNDFND
UNDFND
40-50
50-60
50-60
50-60
60-70
60-70

>48
>48

44-46
44-46
44-46
40-42
40-42
38-40
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
UNDFD
UNDFD
UNDFD
34-36
ONDFD
UNDFD
ONDFD
UNDFD
ONDFD
UNDFD
UNDFD
UNDFD
ONDFD
ONDFD
ONDFD
UNDFD
ONDFD
36-38
36-38
36-38
38-40
40-42
40-42

13 UNDEFINED
14 UNDEFINED
12 ONDEFINED
15 ONDEFINED
17 UNDEFINED
11 ONDEFINED
10 UNDEFINED

9 UNDEFINED
7 1.1
7 1.1
7 1.2
5 .9
7 .8
8 1.0

13 UNDEFINED
6 .7
6 .9
5 .6
9 UNDEFINED
5 .5
4 .3
5 .4
4 .4
6 .5
6 .7
5 .4
4 .4
8 .7

11 .6
7 .5

11 1.4
13 1. 7
17 UNDEFINED
21 UNDEFINED
16 UNDEFINED
24 UNDEFINED
27 UNDEFINED
29 UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****
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)

Su
tsf

SPT
N

PHI
deg.

Eq - Dr
(%)

SOIL BEHAVIOUR TYPE

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

l

SIGV'
(tsf)

Rf (avg)
(%)

Fs (avg)
(tsf)

Qc (avg)
(tsf)

DEPTH
(meters) (feet)

-----------------------------------------------------------------------------------------------------------------------------------

c~ ~ate :12-07-98
Cone Used :CPT 9-303C
Depth to water table (ft) : 14
-----------------------------------------------------------------------------------------------------------------------------------

11.60
12.10
12.40
12.70
13.00
13.30
13.60
13.90
14.20
14.50
14.60
15.10
15.50
15.60
16.10
16.40
16.70
17.00
17.30
17.60
17.90
18.20
16.50

39
40
41
42
43
44
45
46
47
46
49
50
51
52
53
54
55
56
57
56
59
60
61

134.72
35.16
29.63
37.56
72.46
14.70
17.04
12.96
14.67
12.55

6.69
23.07
29.24
30.23
14.87
10.00
20.60
19.20
19.31
62.61

166.35
276.74
414.60

1.04
0.56
0.21
0.40
0.32
0.22
0.45
0.36
0.26
0.24
0.15
0.34
0.43
0.71
0.37
0.21
0.41
0.34
0.39
1.43
1.46
2.12
2.64

0.77
1.66
0.70
1.06
0.44
1.52
2.62
2.75
1.73
1.94
1.69
1.47
1.45
2.34
2.51
2.13
1.97
1.75
2.02
2.26
0.77
0.76
0.69

1.44
1.47
1.49
1.52
1.54
1.57
1.60
1.62
1.65
1.67
1.70
1.73
1.76
1.79
1.61
1.64
1.66
1.69
1.92
1.94
1. 97
1.99
2.02

sand
sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt

sand to silty sand
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt

sand
sand

gravelly sand to sand

60-70
UNOFNO

<40
<40

50-60
UNOFNO
UNOFNO
ONOFNO
UNOFNO
ONDFNO
ONDFNO
UNOFNO
UNOFNO
UNOFNO
ONOFNO
ONDFND
UNOFND
UNDFND
UNDFNO
UNDFNO
70-60
60-90

>90

40-42
UNOFD
30-32
32-34
36-36
UNDFD
UNDFD
ONDFD
ONDFD
UNDFO
UNDFO
UNOFD
UNOFD
ONDFO
ONDFD
UNDFD
UNDFD
ONOFD
ONDFD
ONDFD
40-42
42-44
44-46

26
13
10
12
17

7
6
6
7
6
4
9

11
12

7
5
6
7
9

24
36

>50
>50

UNDEFINED
2.1

UNDEFINED
UNDEFINED
UNDEFINED

.6

.9

.6

.6

.6

.3
1.3
1.7
1.6

.7

.4
1.1
1.0
1.0
3.9

UNDEFINED
UNDEFINED
UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) ****
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1
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1
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1
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1
I
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1 1
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1
1
I

1 1
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(')

ill

) DELTA)CONSULTANTS
)

GROUP

CPT Date :11-03-98
Cone Used :CPT B-30B Job No. L196 playa Vista Site De

Depth to water table (ftl , 10 Tot. Unit Wt. (avg) , 115 pef
----------------------------------------------------------------------------------------------------------------------------

DEPTH QC (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
(meters) ( feet) (tsf) (tsf) (%1 (tsf) (%1 deg. N tsf
-----------------------------------------------------------------------------------------------------------------------------

0.20 1 28.78 0.05 0.19 0.02 silty sand to sandy silt 80-90 >48 9 UNDEFINED

0.50 2 56.78 0.49 0.86 0.07 silty sand to sandy silt 80-90 >48 18 UNDEFINED
0.80 3 96.95 1. 59 1. 64 0.12 silty sand to sandy silt >90 >48 31 UNDEFINED
1.10 4 118.64 1. 30 1.10 0.18 sand to silty sand >90 >48 28 UNDEFINED
1. 40 5 86.58 0.99 1.15 0.24 sand to silty sand 80-90 46-48 21 UNDEFINED
1. 70 6 42.89 1. 81 4.23 0.29 silty clay to clay UNDFND UNDFD 27 2.8
2.00 7 112.58 1. 33 1.18 0.35 sand to silty sand 80-90 44-46 27 UNDEFINED
2.30 8 44.48 1. 03 2.32 0.41 5andy silt to clayey silt UNDFND UNDFD 17 2.9
2.70 9 13.43 0.59 4 . 41 0.47 clay UNDFND UNDFD 13 .8
3.00 10 19.18 1. 15 6.01 0.54 clay UNDFND UNDFD 18 1.2
3.30 11 28.17 1. 12 3.96 0.58 silty clay to clay UNDFND UNDFD 18 1.8
3.60 12 7.20 0.34 4.67 0.61 clay UNDFND UNDFD 7 .4

3.90 13 6.78 0.32 4.77 0.64 clay UNDFND UNDFD 6 .4

4.20 14 16.48 0.39 2.39 0.66 clayey silt to silty clay UNDFND UNDFD 8 1.0

4.50 15 26.55 0.39 1. 48 0.69 sandy silt to clayey silt UNDFND UNDFD 10 1.7

4.80 16 13.19 0.50 3.76 0.71 silty clay to clay UNDFND UNDFD 8 .8

5.10 17 27.60 0.46 1. 65 0.74 sandy silt to clayey silt UNDFND UNDFD 11 1.7

5.40 18 7.92 0.14 1. 77 0.76 clayey silt to silty clay UNDFND UNDFD 4 .4

5.70 19 5.70 0.09 1. 58 0.79 sensitive fine grained UNDFND UNDFD 3 .3

6.00 20 9.12 0.24 2.67 0.82 silty clay to clay UNDFND UNDFD 6 .5

6.30 21 10.96 0.36 3.25 0.84 silty clay to clay UNDFND UNDFD 7 .6

6.60 22 5.08 0.10 2.04 0.87 silty clay to clay UNDFND UNDFD 3 .2
6.90 23 5.01 0.12 2.46 0.89 clay UNDFND UNDFD 5 .2
7.20 24 4.82 0.09 1. 80 0.92 silty clay to clay UNDFND UNDFD 3 .2
7.50 25 5.44 0.11 1. 96 0.95 silty clay to clay UNDFND UNDFD 3 .2
7.80 26 7.50 0.15 2.05 0.97 silty clay to clay UNDFND UNDFD 5 .4

8.10 27 10.56 0.33 3.13 1. 00 silty clay to clay UNDFND UNDFD 7 .6

8.40 28 10.47 0.32 3.09 1. 02 silty clay to clay UNDFND UNDFD 7 .5
8.70 29 11.26 0.38 3.35 1. 05 silty clay to clay UNDFND UNDFD 7 .6

9.10 30 51. 93 0.72 1. 39 1. 08 silty sand to sandy silt 40-50 36-38 17 UNDEFINED
9.40 31 21. 41 0.49 2.27 1.11 clayey silt to silty clay UNDFND UNDFD 10 1.3
9.70 32 8.33 0.16 1. 92 1. 14 silty clay to clay UNDFND UNDFD 5 .4

10.00 33 7.16 0.17 2.33 1.16 silty clay to clay UNDFND UNDFD 5 .3

10.30 34 7.18 0.22 3.11 1.19 clay UNDFND UNDFD 7 .3

10.60 35 9.35 0.43 4.64 1.21 clay UNDFND UNDFD 9 .4

10.90 36 8.82 0.45 5.10 1.24 clay UNDFND UNDFD 8 .4

11. 20 37 9.39 0.33 3.51 1.26 clay UNDFND UNDFD 9 . 4

11. 50 38 9.62 0.34 3.50 1.29 clay UNDFND UNDFD 9 .4
-----~---------~------------------------------------------------------------------------~--~----------------

Dr - All sands (Jamiolkowski et al. 19851 PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) * * * *



) GROUP DELTA)CONSULTANTS
)

CPT Date : 11-03-98
Cone Used :CPT B-308 Job No. L196 Playa Vista Site De
Depth to water table (ft) : 10 Tot. Unit Wt. (avq) : 115 pef
-----------------------------------------------------------------------------------------------------------------------------------

DEPTH Qc (avg) Fs (avgl Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
(meters) (feet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf

-----------------------------------------------------------------------------------------------------------------------------------

11.80 39 8.67 0.30 3.42 1.32 clay ONDFND UNDFD 8 .4
12.10 40 13.45 0.54 4.01 1. 34 clay ONDFND UNDFD 13 .7
12.40 41 18.91 0.70 3.70 1. 37 silty clay to clay ONDFNO UNDFD 12 1.1
12.70 42 12.09 0.27 2.23 1.39 clayey silt to silty clay UNDFNO UNDFD 6 .6
13.00 43 9.03 0.22 2.44 1.42 silty clay to clay UNDFNO UNDFD 6 .4
13.30 44 8.54 0.31 3.67 1.45 clay UNDFNO UNDFD 8 .4
13.60 45 10.22 0.39 3.78 1.47 clay UNDFND UNDFD 10 .5
13.90 46 10.85 0.28 2.55 1.50 silty clay to clay UNDFND UNDFD 7 .5
14.20 47 13.76 0.28 2.03 1.52 clayey silt to silty clay UNDFND UNDFD 7 .7
14.50 48 14.72 0.47 3.22 1.55 silty clay to clay UNDFND UNDFD 9 .8
14.80 49 13.76 0.34 2.49 1.58 clayey silt to silty clay UNDFND UNDFD 7 .7
15.10 50 11.53 0.35 3.01 1. 60 silty clay to clay UNDFND UNDFD 7 .5
15.50 51 17.42 0.44 2.56 1. 63 clayey silt to silty clay UNDFND UNDFD 8 .9
15.80 52 10.43 0.25 2.43 1. 66 silty clay to clay UNOFNO UNDFD 7 .4
16.10 53 34.54 0.63 1.82 1. 69 sandy silt to clayey silt UNDFND UNDFD 13 2.1
16.40 54 13.58 0.24 1. 74 1. 71 clayey silt to silty clay UNDFND UNDFD 7 .7
16.70 55 10.73 0.21 1. 99 1. 74 clayey silt to silty clay UNDFND UNOFO 5 .5
17 .00 56 20.07 0.51 2.52 1. 76 clayey silt to silty clay UNDFNO UNDFD 10 1.1
17 .30 57 19.99 0.56 2.80 1. 79 clayey silt to silty clay UNDFND UNDFD 10 1.1
17.60 58 36.51 0.72 1. 98 1.82 sandy silt to clayey silt UNDFND UNDFD 14 2.2
17.90 59 48.79 0.84 1. 71 1.84 silty sand to sandy silt <40 32-34 16 UNDEFINED
18.20 60 146.80 1. 64 1.12 1.87 sand to silty sand 60-70 38-40 35 UNDEFINED
18.50 61 177.58 1.37 0.77 1.89 sand 70-80 40-42 34 UNDEFINED
18.80 62 264.91 1. 76 0.66 1. 92 sand 80-90 42-44 >50 UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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GROUP DELTA
CONSULTANTS, INC. Fs. Qc. AND FRICTION RATIO vs DEPTH
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)

CPT Date :11-03-98
Cone Used :CPT B-310C
Depth to water table (ftl : 8

GROUP DELTA tONSULTANTS

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pe£

)

-----------------------------------------------------------------------------------------------------------------------------------
DEPTH

(meters) (feet)
Qc (avg)

(tsf)
Fs (avg)

Itsf)
Rf (avg)

(%)
SIGV'
Itsf)

SOIL BEHAVIOUR TYPE Eq - Dr
(%)

PHI
deg.

SPT
N

Su
tsf

-----------------------------------------------------------------------------------------------------------------------------------
0.20
0.50
0.80
1. 10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11.50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
1B
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3B

47.69
130.15
173.17

84.37
62.07
31.08
31.50
31.33
20.41
35.79
22.26
32.3,3
16.00

8.47
8.73

24.94
50.17
37.73
9.99

11.43
17.89

9.56
B.92
7.20

10.77
14.38
13.19

9.86
13.24
16.91
15.36
14.46
15.19
16.44
10.00
10.45
12.22
10.73

0.08
2.57
2.23
1.24
1.00
1.01
0.61
0.36
0.39
1. 34
0.77
LIB
0.60
0.23
0.26
0.49
0.50
0.40
0.09
0.16
0.25
0.08
O.OB
0.02
0.09
0.21
0.28
0.21
0.43
0.50
0.2B
0.23
0.33
0.36
0.23
0.31
0.37
0.20

0.16
1.97
1.29
1.47
1.61
3.24
1. 94
1.16
1. 94
3.73
3.46
3.64
3.73
2.68
2.94
1. 96
0.99
1.06
0.93
1.37
1. 42
0.84
0.86
0.32
0.87
1.46
2.10
2.16
3.25
2.93
1.85
1.59
2.19
2.21
2.27
3.00
3.00
1.83

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.68
0.70
0.73
0.75
0.78
0.81
0.83
0.B6
0.88
0.91
0.94
0.96
0.99
1.02
1.05
1.07
1.10
1.12
1.15
LIB
1.20
1.23

sand to silty sand
silty sand to sandy silt

sand to silty sand
silty sand to sandy silt
silty sand to sandy silt
clayey silt to silty clay
sandy silt to clayey silt
silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

sandy silt to clayey silt
silty sand to sandy silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
sensitive fine grained

sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay
silty clay to clay

clayey silt to silty clay

>90
>90
>90

80-90
70-BO
UNDFND
UNDFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
50-60
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

>48
>4B
>48

46-48
44-46
UNDFD
UNDFD
38-40
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40
36-38
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

11
42
41
27
20
15
12
10

8
17
11
15
10

5
6

10
16
12

5
5
7
5
4
3
4
7
6
5
8
8
7
7
7
8
6
7
8
5

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

2.0
2.0

UNDEFINED
1.3
2.3
1.4
2.1
1.0

.5

.5
1.6

UNDEFINED
UNDEFINED

.5

.6
1.1

.5

.5

.3

.6

.8

.7

.5

.7
1.0

.9

.8

.8

.9

.5

.5

.6

.5
-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) ****



)
GROUP DELTA lONSULTANTS

)

CPT Date :11-03-98
Cone Used :CPT B-310C Job No. L196 Playa Vista
Depth to water table 1ft) : 8 Tot. Unit Wt. (avg) : 115 pef
0-----------------------------------------------------------------------------------------------------------------------------------

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
(meters) (feet) Itsf) Itsf) (%) (tsf) 1%) deg. N tsf

-----------------------------------------------------------------------------------------------------------------------------------
11.80 39 11. 66 0.31 2.69 1.25 silty clay to clay ONDFNO ONDFD 7 .6
12.10 40 16.42 0.48 2.94 1.28 clayey silt to silty clay UNDFND ONDFD 8 .9
12.40 41 17.12 0.39 2.30 1.31 clayey silt to silty clay ONDFNO UNDFD 8 .9
12.70 42 16.74 0.38 2.27 1.33 clayey silt to silty clay UNDFND UNDFD 8 .9
13.00 43 13.00 0.51 3.95 1.36 clay ONDFNO UNDFD 12 .7
13.30 44 12.23 0.32 2.59 1.38 clayey silt to silty clay UNDFND ONDFD 6 .6
13.60 45 12.15 0.24 1. 98 1.41 clayey slIt to silty clay UNDFND ONDFD 6 .6
13.90 46 12.28 0.18 1.47 1.43 clayey silt to silty clay UNDFNO UNDFD 6 .6
14.20 47 12.53 0.24 1. 94 1.46 clayey silt to silty clay UNDFND UNDFD 6 .6
14.50 48 13.10 0.31 2.39 1.49 clayey silt to silty clay UNDFND UNDFD 6 .6
14.80 49 18.88 0.43 2.26 1.51 clayey silt to silty clay UNDFND UNDFD 9 1.0
15.10 50 31.44 0.36 1.15 1.54 silty sand to sandy silt <40 30-32 10 UNDEFINED
15.50 51 38.92 0.79 2.02 1.57 sandy silt to clayey silt UNDFND UNDFD 15 2.4
15.80 52 61. 75 0.88 1. 43 1. 60 silty sand to sandy silt 40-50 36-38 20 UNDEFINED
16.10 53 41.31 1. 05 2.53 1. 62 sandy silt to clayey silt UNDFND UNDFD 16 2.5
16.40 54 20.46 0.49 2.38 1. 65 clayey silt to silty clay UNDFND UNDFD 10 1.1
16.70 55 16.59 0.34 2.05 1.68 clayey silt to silty clay UNDFND UNDFD 8 .8
17 .00 56 20.43 0.49 2.40 1. 70 clayey silt to silty clay UNDFND UNDFD 10 1.1
17 .30 57 57.69 0.88 1.52 1. 73 silty sand to sandy silt 40-50 34-36 18 UNDEFINED
17.60 58 79.74 1. 57 1. 97 1. 75 silty sand to sandy silt 50-60 36-38 25 UNDEFINED
17.90 59 204.96 2.63 1.28 1. 78 sand 70-80 40-42 39 UNDEFINED
18.20 60 263.30 1. 70 0.65 1.81 sand 80-90 42-44 >50 UNDEFINED
18.50 61 346.18 1. 67 0.48 1.83 gravelly sand to sand >90 42-44 >50 UNDEFINED
18.80 62 418.30 1. 42 0.34 1.86 gravelly sand to sand >90 44-46 >50 UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****
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CPT Date :11-03-98
Cone Used :CPT S-311C
Depth to water table (ft) : 8

l
GROUP DELTA CONSULTANTS

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pcf

)

DEPTH
(meters) (feet)

Qc lavg)
(tsf)

Fa (avg)
(tsf)

Rf (avg)
(%)

SIGV'
(tsf)

SOIL BEHAVIOUR TYPE Eq - Dr
(%)

PHI
deg.

8PT
N

Su
tsf

0.20
0.50
0.80
1.10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11. 50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

22.80
79.48
74.85
44.56
23.99
54.71
18.94
20.98
34.15

310.10
241.32
122.35
42.05
34.02
10.74
11. 06
17.15
8.42
6.66
7.38
7.96

14.65
9.34
8.53

11.53
10.82
23.63
27.27
16.17
14.27
21.76
15.84
19.28
33.39
16.48
12.46
11.70
11. 95

0.31
0.89
1.49
0.61
1.10
1. 70
1. 03
0.94
1. 37
2.85
5.36
2.05
1. 41
1.21
0.41
0.37
0.44
0.23
0.13
0.14
0.20
0.21
0.19
0.13
0.21
0.35
1.21
0.86
0.49
0.69
0.63
0.57
0.60
0.43
0.29
0.44
0.56
0.52

1. 37
1.12
1. 99
1. 37
4.58
3.11
5.42
4.50
4.00
0.92
2.22
1. 68
3.35
3.56
3.82
3.38
2.57
2.73
2.00
1. 90
2.47
1. 46
2.00
1.52
1. 82
3.27
5.11
3.14
3.03
4.85
2.88
3.62
3.11
1.30
1. 76
3.53
4.82
4.38

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.68
0.70
0.73
0.75
0.78
0.81
0.83
0.86
0.88
0.91
0.94
0.96
0.99
1.02
1.05
1.07
1.10
1.12
1.15
1.18
1.20
1.23

sandy silt to clayey silt
sand to silty sand

silty sand to sandy silt
silty sand to sandy silt

clay
sandy silt to clayey silt

clay
clay

silty clay to clay
sand

silty sand to sandy silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay

clay
silty clay to clay

clayey silt to silty clay
silty clay to clay
silty clay to clay
silty clay to clay
silty clay to clay

sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

clayey silt to silty clay
clayey silt to silty clay

clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
silty sand to sandy silt
clayey silt to silty clay

silty clay to clay
clay
clay

ONoFNo
>90

80-90
60-70
ONOFNO
ONDFND
UNDFND
UNDFND
ONDFNo

>90
>90

80-90
UNDFND
ONDFND
UNDFND
ONoFNo
UNDFND
ONDFND
ONDFND
UNDFND
ONDFND
ONoFND
UNDFND
UNOFNO
UNDFND
UNDFND
UNDFND
UNDFND
ONOFNO
UNDFND
ONOFNO
UNDFND
ONOFNO

<40
ONOFNO
ONOFNo
ONDFND
UNDFND

UNDFD
>48
>48

44-46
ONOFO
UNDFO
UNDFD
ONoFD
UNDFD

>48
46-48
44-46
ONDFo
ONDFo
UNDFD
UNDFD
ONDFD
UNDFD
UNDFD
ONDFo
ONDFo
UNDFo
ONDFo
ONDFD
ONDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
34-36
ONDFD
UNDFD
ONDFo
UNDFD

9
19
24
14
23
21
18
20
22

>50
>50

39
20
16
10

7
8
5
4
5
5
6
4
4
6
7

23
13

8
14
10
10

9
11

8
8

11
11

1.5
UNDEFINED
UNDEFINED
UNDEFINED

1.5
3.6
1.2
1.3
2.2

UNDEFINED
UNDEFINED
UNDEFINED

2.7
2.2

.6

.6
1.0

.4

.3

.4

.4

.8

.5

.4

.6

.6
1.4
1.7

.9

.8
1.3

.9
1.1

UNDEFINED
.9
.6
.6
.6

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRl (v 3.04) ****



)

CPT Date :11-03-98
Cone Used :CPT B-311C
Depth to water table (ft) : 8

GROUP DELTA lONSULTANTS

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

)

DEPTH
(meters) (feet)

Qc (avgl
(tsf)

Fs (avg)
(tsfl

Rf (avg)
(%)

SIGV'
Itsf)

SOIL BEHAVIOUR TYPE Eq - Dr
1%1

PH1
deg.

SPT
N

Su
tsf

11.80
12.10
12.40
12.70
13.00
13.30
13.60
13.90
14.20
14.50
14.80
15.10
15.50
15.80
16.10
16.40
16.70
17.00
17.30
17.60
17.90
18.20
18.50
18.80
19.10

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

12.42
32.00
32.89
18.20
15.73
24.84
54.03
20.55
18.88
18.34
63.91

296.81
314.91
167.80
114.21
112.47
38.14
20.89
36.40
32.75
89.12
34.70
80.33

248.12
531.60

0.42
0.69
0.69
0.79
0.72
0.50
0.89
0.52
0.45
0.59
1. 76
1. 93
1. 61
3.04
1. 99
1. 98
1.27
0.49
0.92
0.70
1.17
0.86
1. 53
2.07
3.23

3.41
2.16
2.09
4.32
4.60
2.00
1. 64
2.51
2.38
3.20
2.75
0.65
0.51
1.81
1. 74
1. 76
3.33
2.33
2.54
2.15
1.32
2.47
1.91
0.83
0.61

1.25
1.28
1.31
1.33
1.36
1.38
1.41
1.43
1.46
1.49
1.51
1.54
1.57
1.60
1. 62
1. 65
1. 68
1. 70
1. 73
1. 75
1. 78
1. 81
1. 83
1. 86
1. 88

silty clay to clay
sandy silt to clayey silt
sandy silt to clayey silt

clay
clay

sandy silt to clayey silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

sand
gravelly sand to sand

sand to silty sand
silty sand to sandy silt
silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt

sand to silty sand
sandy silt to clayey silt
silty sand to sandy silt

sand
gravelly sand to sand

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND

>90
>90

70-80
60-70
60-70
UNDFND
UNDFND
UNDFND
ONDFND
50-60
UNDFND
50-60
80-90

>90

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
ONDFD
ONDFD
ONDFD
UNDFD
42-44
44-46
40-42
38-40
38-40
UNDFD
UNDFD
UNDFD
ONDFD
36-38
UNDFD
36-38
42-44
44-46

8
12
13
17
15
10
17
10

9
9

24
>50
>50

40
36
36
18
10
14
13
21
13
26
48

>50

.6
1.9
2.0
1.0

.8
1.4

UNDEFINED
1.1
1.0
1.0
4.0

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

2.3
1.1
2.2
1.9

UNDEFINED
2.0

UNDEFINED
UNDEFINED
UNDEFINED

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****
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CPT B-312C Playa Vista Site De

GROUP DELTA
CONSULTANTS, INC. Fs, Qc, AND FRICTION RATIO vs DEPTH
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)

CPT Date :11-03-98
Cone Used :CPT S-312C
Depth to water table (ft) : 8

GROUP DELTA ~ONSULTANTS
Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

l

DEPTH
(meters) (feet)

Qc (avg)
(tsf)

Fs (avg)
Itsf)

Rf (avg)
It)

SIGV'
(tsf)

SOIL BEHAVIOOR TYPE Eq - Dr PHI
1%) deg.

SPT
N

Su
tsf

0.20
0.50
0.80
1.10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11. 50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

33.18
85.69

128. 6~
81. 53
21. 07
34.36
44.44
28.31
10.60
8.85
7.81
6.84

20.37
36.81
32.13

6.71
4.97
7.13
8.15
4.44
4.39
4.95

14.23
8.90

11.72
8.24
6.52

13.89
17 .52
63.86
9.60

11.04
11.40
14.67
10.49
13.36
23.55
10.68

0.08
1.04
2.46
1.00
0.78
0.88
1.25
0.92
0.62
0.47
0.32
0.36
0.44
0.44
0.41
0.20
0.09
0.21
0.12
0.05
0.05
0.08
0.29
0.12
0.14
0.21
0.20
0.56
0.80
0.48
0.22
0.31
0.48
0.58
0.45
0.50
0.59
0.30

0.25
1.21
1. 91
1.22
3.72
2.55
2.81
3.26
5.90
5.27
4.05
5.31
2.14
1.20
1.29
2.93
1.81
2.94
1. 43
1.13
1.21
1. 68
2.06
1.35
1.22
2.59
3.07
4.03
4.55
0.75
2.29
2.78
4.24
3.98
4.26
3.74
2.52
2.78

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.68
0.70
0.73
0.75
0.78
0.81
0.83
0.86
0.88
0.91
0.94
0.96
0.99
1.02
1.05
1.07
1.10
1.12
1.15
1.18
1.20
1.23

silty sand to sandy silt
sand to silty sand

silty sand to sandy silt
sand to silty sand
silty clay to clay

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay

clay
clay
clay
clay

clayey silt to silty clay
silty sand to sandy silt
silty sand to sandy silt

clay
silty clay to clay

clay
clayey silt to silty clay
sensitive fine grained
sensitive fine grained
sensitive fine grained

clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay
clay
clay

sand to silty sand
silty clay to clay
silty clay to clay

clay
clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay

>90
>90
>90

80-90
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
ONDFND
40-50
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
ONDFND
ONDFND
ONDFND
ONDFND
ONDFND
ONDFND
ONDFND
50-60
ONDFND
ONDFND
ONDFND
UNDFND
ONDFND
UNDFND
UNDFND
UNDFND

>48
>48
>48

46-48
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
ONDFD
38-40
36-38
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
38-40
ONDFD
ONDFD
ONDFD
ONDFD
UNDFD
UNDFD
UNDFD
UNDFD

11
21
41
20
13
13
17
14
10

8
7
7

10
12
10

6
3
7
4
2
2
2
7
4
6
5
6

13
17
15

6
7

11
14
10

9
11

7

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

1.3
2.2
2.9
1.8

.6

.5

.4

.4
1.3

UNDEFINED
UNDEFINED

.3

.2

.4

.4

.2

.2

.2

.8

.5

.6

.4

.3

.8
1.0

UNDEFINED
.5
.6
.6
.8
.5
.7

1.4
.5

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk" 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****



) )
GROUP DELTA CONSULTANTS

)

Su
tsf

.9
2.9
2.2

.8
1.7

.6

.5

.8

.8

.7

.8
1.0

.7

.6

.5

.4

.3

.5

.4

.8

.5
2.4

UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED
UNDEFINED

SFT
N

8
18
14

7
11

6
7
8
7
7
7
9
7
8
5
5
4
5
5
7
6

15
26

>50
48

>50
42
45

>50
>50
>50

UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
38-40
42-44
42-44
42-44
42-44
42-44
42-44
44-46
44-46

Eq - Dr PHI
(%) deg.

UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
ONDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
60-70
80-90
80-90

>90
80-90
80-90

>90
>90
>90

SOIL BEHAVIOUR TYPE

clayey silt to silty clay
sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay
sandy silt to clayey silt

sand
sand
sand

gravelly sand to sand
gravelly sand to sand
gravelly sand to sand

sand
gravelly sand to sand

sand

Job No. L196 Playa Vista
Tot. Unit Wt. (avq) : 115 pef

1.25
1.28
1. 31
1.33
1.36
1. 38
1.41
1.43
1. 46
1.49
1.51
1. 54
1. 57
1. 60
1. 62
1. 65
1. 68
1. 70
1. 73
1. 75
1. 78
1.81
1. 83
1. 86
1.88
1.91
1. 93
1. 96
1. 99
2.01
2.04

SIGV'
(tsf)

2.74
1.93
1. 96
2.88
1.28
2.14
2.80
2.01
1.57
2.54
2.83
2.51
2.24
2.73
2.02
1. 78
1. 90
2.00
1.31
2.19
1. 88
1. 93
0.77
0.51
0.55
0.36
0.25
0.31
0.68
0.47
1.13

Rf (avg)
(%)

0.46
0.91
0.69
0.45
0.37
0.26
0.32
0.32
0.24
0.35
0.43
0.47
0.32
0.35
0.22
0.17
0.17
0.23
0.12
0.34
0.22
0.78
1. 03
1. 42
1.37
1.21
0.67
0.90
2.28
2.29
5.33

Fs (avg)
(tsf)

16.78
47.07
35.43
15.53
29.01
12.02
11.44
15.74
15.31
13.80
15.29
18.71
14.51
12.80
11. 06
9.72
8.96

11.36
9.41

15.65
11.51
40.31

133.78
278.01
249.34
338.62
261.66
284.85
336.77
487.00
473.95

Qc (avg)
(tsf)

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

11.80
12.10
12.40
12.70
13.00
13.30
13.60
13.90
14.20
14.50
14.80
15.10
15.50
15.80
16.10
16.40
16.70
17.00
17.30
17.60
17.90
18.20
18.50
18.80
19.10
19.40
19.70
20.00
20.30
20.60
20.90

DEPTH
(meters) (feet)

CPT Date :11-03-98
Cone Used :CPT S-312C
Depth to water table (ft) : 8

-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****
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)

CPT Date :11-03-98
Cone Used :CPT 8-314C
Depth to water table (ft) : 8

)
GROUP DELTA CONSULTANTS

Job No. L196 Playa Vista
Tot. UnLt wt. (avg) : 115 pef

)

-----------------------------------------------------------------------------------------------------------------------------------
DEPTH

(meters) (feet)
Qc (avg)

Itsf)
Fa (avg)

Itsf)
Rf (avg)

1%)
SIGV'
Itsf)

SOIL BEHAVIOUR TYPE Eq - Dr
1%)

PHI
deg.

SPT
N

Su
tsf

0.20
0.50
0.80
1.10
1.40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11.50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

38.72
20.37
58.54

175.53
24.92
55.14
67.81
19.94
25.92
15.27
35.92
26.60
7.92
6.48

10.86
15.72

9.35
8.07

17.32
11.56

8.77
9.35
8.07
7.56
7.69

10.81
14.44
23.62
23.75
40.95
10.39
12.34

9.20
9.47

13.04
12.47
12.02
12.58

0.44
0.76
1. 44
1.71
0.59
1. 25
0.89
0.78
0.94
0.76
1.05
1.02
0.30
0.27
0.33
0.31
0.26
0.17
0.27
0.11
0.08
0.12
0.10
0.14
0.11
0.24
0.37
0.97
0.96
0.64
0.20
0.29
0.28
0.33
0.40
0.45
0.26
0.31

1.14
3.71
2.46
0.97
2.37
2.27
1.31
3.91
3.62
4.98
2.91
3.84
3.79
4.12
3.04
1. 99
2.78
2.06
1.56
0.98
0.95
1.28
1.24
1.85
1.39
2.19
2.54
4.11
4.06
1.58
1.96
2.38
3.01
3.48
3.09
3.61
2.14
2.46

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.6B
0.70
0.73
0.75
0.78
0.81
0.83
0.86
0.88
0.91
0.94
0.96
0.99
1. 02
1.05
1.07
1.10
1.12
1.15
1.1B
1.20
1.23

silty sand to sandy silt
silty clay to clay

sandy silt to clayey silt
sand

sandy silt to clayey silt
sandy silt to clayey silt
silty sand to sandy silt

silty clay to clay
clayey silt to silty clay

clay
sandy silt to clayey silt

silty clay to clay
clay
clay

silty clay to clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

sandy silt to clayey silt
sandy silt to clayey silt
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
silty clay to clay

silty sand to sandy silt
clayey silt to silty clay
clayey silt to silty clay

silty clay to clay
clay

silty clay to clay
silty clay to clay

clayey silt to silty clay
clayey silt to silty clay

>90
UNDFND
UNDFND

>90
UNDFND
UNDFND
70-80
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFNO
UNDFNO
UNDFND
UNDFND
ONDFND
UNDFND
UNDFND
UNDFND
UNDFND
40-50
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND
UNDFND

>48
UNDFD
UNDFD

>48
UNDFD
UNDFD
42-44
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD
36-38
UNDFO
UNDFD
UNDFO
UNDFD
UNDFD
UNDFD
UNDFD
UNDFD

12
13
22
34
10
21
22
13
12
15
14
17

8
6
7
8
6
5
7
4
4
4
4
5
4
5
7

15
15
13

5
6
6
9
8
8
6
6

UNDEFINED
1.3
3.B

UNDEFINED
1.6
3.6

UNDEFINED
1.3
1.6

.9
2.3
1.7

.4

.3

.6

.9

.5

.4
1.0

.6

.5

.5

.4

.4

.4

.6

.8
1.4
1.4

UNDEFINED
.5
.7
.4
.5
.7
.6
.6
.6

Dr - All sands (Jamiolkowski et at. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15

(')

~

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****



) ) )
GROUP DELTA CONSULTANTS

CPT Date : 11-03-96
Cone Used :CPT B-31.cc Job No. L196 Playa Vista
Depth to water table (ft) : 8 Tot. Unit "It. (avg) : 115 pef
-----------------------------------------------------------------------------------------------------------------------------------

DEPTH Qc (avg) Fs (avg) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su(meters) (feet) Itsf) Itsf) III Itsf) Il) deg. N tsf-----------------------------------------------------------------------------------------------------------------------------------
11.80 39 27.38 0.63 2.30 1.25 sandy silt to clayey silt ONDFNO UNDFD 10 1.612.10 40 50.22 0.81 1. 61 1.28 silty sand to sandy silt 40-50 36-38 16 UNDEFINED12.40 41 36.47 0.63 2.17 1.31 sandy silt to clayey silt ONDFNO UNDFD 15 2.412.70 42 15.36 0.43 2.80 1.33 clayey silt to silty clay UNDFNO UNDFD 7 .813.00 43 11. 64 0.35 2.98 1. 36 silty clay to clay UNDFND UNDFD 7 .613 .30 44 14.10 0.39 2.74 1.38 clayey silt to silty clay UNDFND UNDFD 7 .713.60 45 105.49 0.94 0.89 1. 41 sand to silty sand 60-70 38-40 25 UNDEFINED13.90 46 20.44 0.66 3.23 1. 43 clayey silt to silty clay UNDFND UNDFD 10 1.114.20 47 13.78 0.35 2.54 1.46 clayey silt to silty clay UNDFND UNDFD 7 .714.50 48 17.61 0.42 2.37 1. 49 clayey silt to silty clay UNDFND UNDFD 6 .914.80 49 31.18 0.46 1.54 1. 51 sandy silt to clayey silt UNDFND UNDFD 12 1.615.10 50 46.79 1.22 2.50 1.54 sandy silt to clayey silt UNDFND UNDFD 19 3.015.50 51 157.56 1. 67 1.06 1.57 sand to silty sand 70-80 40-42 36 UNDEFINED15.80 52 150.63 1.17 0.77 1. 60 sand 70-80 40-42 29 UNDEFINED16.10 53 22.90 0.52 2.27 1. 62 sandy silt to clayey silt UNDFND UNDFD 9 1.316.40 54 19.12 0.26 1. 38 1. 65 sandy silt to clayey silt UNDFND UNDFD 7 1.016.70 55 24.96 0.57 2.28 1. 68 sandy silt to clayey silt UNDFND UNDFD 10 1.417 .00 56 30.80 1.10 3.58 1. 70 clayey silt to silty clay UNDFND UNOFD 15 1.617.30 57 72.63 1.20 1. 65 1. 73 silty sand to sandy silt 40-50 36-36 23 UNDEFINED17.60 56 134.04 1. 50 1.12 1. 75 sand to silty sand 60-70 38-40 32 UNDEFINED17.90 59 58.25 1. 03 1. 77 1. 78 silty sand to sandy silt 40-50 34-36 19 UNDEFINED18.20 60 47.84 1.12 2.34 1. 61 sandy silt to clayey silt ONDFND UNDFD 16 2.916.50 61 222.47 2.26 1.01 1. 83 sand 60-90 40-42 43 UNDEFINED16.60 62 366.29 1. 69 0.44 1.86 gravelly sand to sand >90 44-46 >50 UNDEFINED19.10 63 337.19 1. 54 0.46 1. 88 gravelly sand to sand >90 42-44 >50 UNDEFINED19.40 64 327.25 3.35 1.02 1. 91 sand >90 42-44 >50 UNDEFINED-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk= 15

(')

8

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTRI (v 3.04) ****
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)

CPT Date :11-03-98
Cone Used :CPT S-31BC
Depth to water table (ft) 8

GROUP DELTA)CONSULTANTS

Job No. L196 Playa Vista
Tot. Unit Wt. (avg) : 115 pef

)

-----------------------------------------------------------------------------------------------------------------------------------
DEPTH

(meters) (feet)
Qc (avg)

(tsf)
Fs (avg)

(tsf)
Rf (avg)

(%)
SIGV'
(tsf)

SOIL BEHAVIOUR TYPE Eq - Dr PHI
(%) deg.

SPT
N

Su
tsf

-----------------------------------------------------------------------------------------------------------------------------------
0.20
0.50
0.80
1.10
1. 40
1. 70
2.00
2.30
2.70
3.00
3.30
3.60
3.90
4.20
4.50
4.80
5.10
5.40
5.70
6.00
6.30
6.60
6.90
7.20
7.50
7.80
8.10
8.40
8.70
9.10
9.40
9.70

10.00
10.30
10.60
10.90
11.20
11.50

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

52.66
85.88

114.75
84.76
63.30
30.44
24.73
17 .23
11.85

8.88
6.76
7.33

18.14
37.58
23.32
12.60

5.80
11.56

8.33
6.39
5.48
8.88

12.15
7.67
8.79
8.35

11. 05
14.36
20.03
12.01

8.77
7.27

10.45
14.57
19.95
12.49
13.78
23.66

0.29
1. 35
2.14
2.35
1.48
1.27
0.99
0.68
0.63
0.38
0.12
0.26
0.35
0.35
0.52
0.23
0.08
0.26
0.18
0.09
0.04
0.11
0.11
0.06
0.09
0.21
0.34
0.67
0.97
0.30
0.29
0.27
0.29
0.48
0.39
0.31
0.52
0.63

0.54
1.57
1.87
2.77
2.34
4.16
3.99
3.97
5.27
4.24
1. 73
3.50
1.93
0.92
2.22
1. 80
1. 32
2.25
2.12
1.46
0.67
1.20
0.88
0.74
1. 02
2.48
3.11
4.69
4.83
2.46
3.27
3.67
2.74
3.27
1. 96
2.46
3.75
2.66

0.02
0.07
0.12
0.18
0.24
0.29
0.35
0.41
0.47
0.50
0.52
0.55
0.57
0.60
0.62
0.65
0.68
0.70
0.73
0.75
0.78
0.81
0.83
0.86
0.88
0.91
0.94
0.96
0.99
1.02
1.05
1. 07
1.10
1.12
1.15
1.18
1.20
1.23

sand to silty sand
silty sand to sandy silt
silty sand to sandy silt
sandy silt to clayey silt
sandy silt to clayey silt

silty clay to clay
silty clay to clay
silty clay to clay

clay
clay

silty clay to clay
clay

clayey silt to silty clay
silty sand to sandy silt
sandy silt to clayey silt
clayey silt to silty clay
sensitive fine grained

clayey silt to silty clay
silty clay to clay

sensitive fine grained
sensitive fine grained

clayey silt to silty clay
sandy silt to clayey silt
sensitive fine grained

clayey silt to silty clay
silty clay to clay
silty clay to clay

clay
clay

clayey silt to silty clay
clay
clay

silty clay to clay
silty clay to clay

sandy silt to clayey silt
clayey silt to silty clay

silty clay to clay
clayey silt to silty clay

>90
>90
>90

UNOFNO
UNOFNO
UNDFNO
UNDFNO
ONOFND
UNOFND
ONDFNO
UNDFND
UNDFND
UNDFND
40-50
ONDFND
UNDFND
UNDFND
UNDFND
ONDFNO
ONDFNO
ONDFND
ONDFND
ONOFND
ONOFRD
ONDFRO
ONDFND
ONDFRD
UNOFRD
UNDFND
UNDFND
UNDFRO
UNDFND
ONDFRD
UNDFND
ONDFNO
UNDFND
ONDFND
ONDFRD

>48
>48
>48

ONDFD
ONDFD
UNOFO
ONDFD
UNOFD
UNDFD
UNDFD
ONDFO
UNDFD
UNDFD
38-40
UNDFD
ONDFD
UNDFD
ONDFD
UNDFD
UNDFD
UNDFD
ONDFD
ONDFD
ONOFD
UNDFD
ONDFD
ONDFD
ONDFD
ONDFD
ONDFD
UNDFD
ONDFO
UNDFD
ONOFD
ONDFD
ONDrD
ONDFD
ONDFO

13
27
37
32
24
19
16
11
11

9
4
7
9

12
9
6
3
6
5
3
3
4
5
4
4
5
7

14
19

6
8
7
7
9
8
6
9

11

ONDEFINED
ONDEFINED
UNDEFINED

5.6
4.2
2.0
1.6
1.1

.7

.5

.4

.4
1.1

UNDEFINED
1.5

.7

.3

.7

.4

.3

.2

.5

.7

.4

.4

.4

.6

.8
1.2

.6

.4

.3

.5

.8
1.1

.6

.7
1.4

-----------------------------------------------------------------------------------------------------------------------------------
Dr - All sands (Jamiolkowski et al. 1985) PHI - Robertson and Campanella 1983 Su: Nk- 15
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**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****



) ) l
GROUP DELTA CONSULTANTS

CPT Date : 11-03-98
Cone used :CPT S-318C Job No. L196 Playa Vista
Depth to water table (ft) : 8 Tot. Unit Wt. (avq) : 115 pet
-----------------------------------------------------------------------------------------------------------------------------------

DEPTH Qc (avg) Fs (avq) Rf (avg) SIGV' SOIL BEHAVIOUR TYPE Eq - Dr PHI SPT Su
(meters) (feet) (tsf) (tsf) (%) (tsf) (%) deg. N tsf

-----------------------------------------------------------------------------------------------------------------------------------
11.80 39 16.87 0.30 1. 76 1.25 clayey silt to silty clay UNDFND UNDFD 8 .9
12.10 40 11.11 0.13 1.20 1.28 clayey silt to silty clay UNDFND UNDFD 5 .5
12.40 41 15.42 0.22 1.45 1.31 sandy silt to clayey silt UNDFND UNDFD 6 .8
12.70 42 10.81 0.21 1.91 1.33 clayey silt to silty clay UNDFND UNDFD 5 .5
13.00 43 10.26 0.21 2.08 1.36 clayey silt to silty clay UNDFND UNDFD 5 .5
13.30 44 10.28 0.13 1.26 1.38 clayey silt to silty clay UNDFND UNDFD 5 .5
13.60 45 13.51 0.34 2.49 1.41 clayey silt to silty clay UNDFND UNDFD 6 .7
13.90 46 14.29 0.30 2.10 1.43 clayey silt to silty clay UNDFND UNDFD 7 .7
14.20 47 12.64 0.22 1.74 1.46 clayey silt to silty clay UNDFND UNDFD 6 .6
14.50 48 14.53 0.23 1.56 1.49 clayey silt to silty clay UNDFND UNDFD 7 .7
14.80 49 14.72 0.32 2.17 1.51 clayey silt to silty clay UNDFND UNDFD 7 .7
15.10 50 13.96 0.24 1.72 1.54 clayey silt to silty clay ONDFND UNDFD 7 .7
15.50 51 21. 79 0.52 2.40 1. 57 clayey silt to silty clay UNDFND UNDFD 10 1.2
15.80 52 82.67 0.74 0.89 1.60 sand to silty sand 50-60 36-38 20 UNDEFINED
16.10 53 19.69 0.55 2.79 1. 62 clayey silt to silty clay UNDFND ONDFD 9 1.1
16.40 54 13.53 0.25 1. 82 1. 65 clayey silt to silty clay UNDFND UNDFD 6 .6
16.70 55 14.70 0.28 1. 90 1. 68 clayey silt to silty clay UNDFND UNDFD 7 .7
17.00 56 27.61 0.67 2.44 1. 70 sandy silt to clayey silt UNDFND UNDFD 11 1.6
17.30 57 28.17 0.81 2.86 1. 73 clayey silt to silty clay UNDFND ONDFD 13 1.6
17.60 58 84.48 1.14 1.35 1. 75 silty sand to sandy silt 50-60 36-38 27 UNDEFINED
17.90 59 128.56 2.01 1.57 1. 78 sand to silty sand 60-70 38-40 31 UNDEFINED
18.20 60 235.45 1. 98 0.84 1.81 sand 80-90 42-44 45 UNDEFINED
18.50 61 444.03 2.56 0.58 1.83 gravelly sand to sand >90 44-46 >50 UNDEFINED
18.80 62 435.12 2.46 0.56 1. 86 gravelly sand to sand >90 44-46 >50 UNDEFINED
19.10 63 469.12 2.23 0.47 1. 88 gravelly sand to sand >90 44-46 >50 UNDEFINED
19.40 64 501.82 1. 99 0.40 1. 91 gravelly sand to sand >90 44-46 >50 UNDEFINED

-----------------------------------------------------------------------------------------------------------------------------------

Dr - All sands (Jamiolkowski et al. 1985} PHI - Robertson and Campanella 1983 Su: Nk"" 15

o
b

**** Note: For interpretation purposes the PLOTTED CPT PROFILE should be used with the TABULATED OUTPUT from CPTINTR1 (v 3.04) ****



APPENDIX A 
EXISTING FIELD DATA (Pacific Soils Engineering, 1998)



SHEET 1 OF 2

DROP 30·

uEOTECHNICAL BORING LOG
PROJECT NAME !::cPI~.yr;.~V!i!i.~t.!..- _
GROUND ELEV. _---:'1.,.6"'+::,-_ BORING DESIG._-=B",-O;.'.:-_
GW DEPTH (FT) 14.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE

PROJECT NO 500464
DATE STARTED 12/5/97
DATE FINISHED 12/5/97
DRllLER 2R DRILLING

>
<:>g
o
:I:
>::;

0..-'
::>0
0'"0:::;
<:>>-

Vl

GEOTECHNICAL DESCRIPTION

- 9.9 103

Fin.:gr.Tned-SAiill)Y-SiCTIO-SiCTV SAND~light gi.y. - - - - 0.8 88
moist. medium dense. slightly micaceous

5-

10

15-

f---
R

f----

6/1 B/25

3/5/7 '. SM/ML

All. IAII:
SILTY CLAY, dark brown and CLAYEY SILT, medium
brown, damp, medium stiff

ALLUVIUM (Cal):
SILTY CLAY, trace very fine sand. damp to moist, plastic
at in situ moisture, medium stiff

-sitfy-SAND.-orange brown~ fine to-coarse,-trac-es fTne to- -~
coarse gravel, damp, medium dense
-Sllfy-cUy~ black, damp-to moist, medium-stiff - - - - - -

7. I 108

7.9 I I 2

85

82

96

90 OS
HY

20-

-
25-

ML

9.2 73 98

SANDYsfLf. dirk" iriy:t.iOwn. moist;-medium stif!."t'.".- - 9.9 106 9 I CON
old rootlets and pin size pores. aqua coloring HY

30-

35-
6/8/12

CLAYEY Rne to-Coarse-Gramed-SANO, and fine-to coarse- - 0.2 95 36
gravel, wet, medium dense to dense. trace cobbles

-------------------------------SILT, with traces of CLAY. dark gray~brown, moist to wet. 0.0 93 99
medium stiff to stiff, traces of mica

SAMPLE TYPES,
[llJ RING (DRIVE) SAMPLE

I]]SPT (SPLIT SPOON) SAMPLE

III BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING. INC.

PLATE A-1



DRILLER 2R DRILLING
TYPE OF DRILL RlG 8" HOLLOWSTEM

SHEET 2 OF 2

PROJECT NO.
DATE STARTED
DATE FINISHED

500464
12/5/97
12/5/97

GEOTECHNICAL BORING LOG
PROJECf NAME :.;P1=OY=O~Vfji.~tO~=:- _
GROUND ELEV. _ I 8 + BORlNG DESIG._---=B:,,-O;,.:..l__
GW DEPTH (F1) 14 00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30-

,....
'"""

>-
w w u. " Cl.-':I:_ > -'w -' iii 0 :::>0

'"""~ Cl.Cl. Cl.
Cl.

G W ::; ;: -' 0'"
w,f -' ::;>- 0 0:::;
o- w <C'""" <C 0 :I: ,,>-en en -'

'"""
en

'" ::l

R 3/5/7 7; ML
- - c;
-

~
~

45- - c;
R 61717 ~f- r;;;

-

GEOTECHNICAL DESCRIPTION

CLAYEY SILT, dark gray, moist to wet. medium stiff to
stiff, plastic with dark brown mottling, interbedded with
fine-grained SANDY SILT, wet

CCA-YEY SILT~ d-ark gray~ wet~medium stiff to-stiff. - - - - 
micaceous

3.4 89 99 CON
HY

50- f-
R 6/8/12
f-

-

SS- e- 17/R
f- o for 4 . . .......

,....

3.7 88 100

gravel

hPI..E~I~ST~0~C§E~N~E~S~AN~D~!Ps~I:::~=~=-==~=--:--i3.9 120 93
Fine to Medium·Grained SAND, gray, wet. dense, with
some coarse SAND, fine gravel

60- Becomes coarser with-depth, fin-e to-coarse-grained SANO- - 3.0 117
and fine to coarse GRAVEL.

81

96

97

Total Depth 71 feet
Groundwater encountered at about 14 feet

Encountered piece of cobble

-
R-

70

65-

II
SAMPLE TYPES,

[]!] RlNG (DRIVE) SAMPLE
1]]5PT (SPUT SPOON) SAMPLE
lID BllLK SAMPLE [J] TUBE SAMPLE

:J GROUNDWATER

~SEEPAGE

PACIFIC SOILS
ENGINEERING, INC.

PLATE A-l

A- &7



SHEET I OF 2

PROJECT NO. 500464
DATE STARTED 12/9/97
DATE FINISHED 12/9/97
DRILLER 2R DRILLING
TYPE OF DRIll. RIG 8" HOLLOWSTEM

GEOTECHNICAL BORING LOG

PROJECT NAME ~Pl~ay;aaV~i~.t~a~~ _GROUNDELEV. 16+ 80RINGDESIG. 6"02
GW DEPTH (F1) 15.00 LOGGED BY ==~O~O~=
DRIVE WT. 140 lb. NOTE
DROP 30"

SllfY-FTne·Grained SAN-D~ o-range-browii.-damp~ medium - 
dense

MAX
eSR
EI HY

- 4.3 118 91

GEOTECHNICAL DESCRIPTION

@5' cobble encountered

FILL (AI):
Fine-Grained SANDY CLAY. brown, damp, medium stiff,
with some coarse SAND and tine gravel

SC

>
<!)

g
o
r....
:::;

5-

-

""'" r_ w w
> -'w -'.... - Q.Q. Q.

Q.~ w ::;> ::;w,f -'w ..: .... ..:0- (J) (J)

8-

90 100 OS

9.7 107 93

-~9.9 94 99 CON
HY

SILTY CLAY to CLAYEY SILT, black brown

ALLUVIUM lOa":
SILTY CLAY. black, damp, medium stiff

Water measured at 27 feet and 3 inches during drilling

@ 20' wet sample

Fine:Gr8lnetf SANDY SILT:- d-amp to rrioist:-medium dense;- - 2.5 79 99
micaceous

Coarse to-Fine:Gr8'in-ea SAND,-black-gray.-moist-to wet.- - 
medium dense

CL

ML

.".. "

."..

1/2/4

3/4/6

35

30-

10-

-
lS- I--

R
e.-

11""

20- ~

~

-
-

25- f--
. ~
-

SAMPLE TYPES, ~ GROUNDWATER
(]lJ RING (DRIVE) SAMPLE
lIISPT (SPLIT SPOON) SAMPLE ~ SEEPAGE

[I] BULK SAMPLE CD TUBE SAMPLE

PACIFIC SOILS
ENGINEERING, INC.

PLATE A·2



SHEET 2 OF 2

PROJECT NO. 500464
DATE STARTED 12/9/97
DATE FINISHED 12/9/97
DRIllER 2A DAILLING
TYPE OF DRll.L RIG 8" HOLLOWSTEM

GEOTECHNICAL BORING LOG
PROJECT NAME "pt:.Y:.~V~i~.t~a~= _
GROUND ELEV. _ 16... BORING DESIG._-=B:;:"O:::;2~_
GW DEPTH (F1) 15.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30"

CLA'fEY Caar'.:GraTned-SAND with-gravel. blacl, brown~ - -1,7.8 95 97
wet. medium dense

·

·

·

·
45- ~

A
I--

....
\!:
III
?:o
-'
<Il

31718

>-

9
o
r....
:::;

GEOTECHNICAL DESCRIPTION

CLAYEY SILT with some fine-grained SAND, dark brown.
wet, micaceous

w_
a:~
:>
........
'!1z
00
::;u

7.7 98 99

50-

·
·

·
. >.".

-------------------------------Fine to Medium-Grained SAND. black brown, wet, medium rL6.6 97 98
dense

I-
~1

Fine-to CoaiSe-Grained SAND -;with tinetoc-oarsegr8ve~ - - 2.0 129 99
gray, wet, dense

PlEISTOCENE SAND IPsI: ~6.0 102 89
Fine-Grained SILTY SAND, with fine to coarse gravel. dark
gray, wet, medium dense to dense. gravel encountered 55
to 60 feet

55-

-
-
-

60-

-
-

65-

70-

I-- f-'''':+
~ 7/13/30:"

~.'.
1/15/4 f-'f

Iio'f
r.-e·.•
'-'.';;';'t:-
Iio':

150 for ~••
~ .

••~ ..•
~:.

~t
4 150far~

Same as 60' with fine cobbles

Total Depth 71 feet
Groundwater encountered at about 15 feet

- 8.0 133 80

- 0.5 131 98

SAMPLE TYPES,
em RING (DRIVE) SAMPLE

lIISPT (SPLIT SPOON) SAMPLE
1m BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-2



GEOTECHNICAL BORING LOG SHEET 1 OF 2
PROJECT NO. 500464
DATE STARTED 12/9/97
DATE FINISHED 12/9/97
DRILLER 2R DRILLING
TYPE OF DRIU RIG 8" HOLLOWSTEM

PROJECT NAME ,-PI:ay:a~V~i~st~a;:::= _
GROUND ELEV. _ 16 + BORING DESIG._~B::"O:;3~_
GW DEPTIi (F1) 15.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30"

90 99 HY

73 100 CON
HY

fl1.7 106 98

- 7.3 123 54

-be.5 81 97 CHEM

- 8.5

Occasional cobbles

FILL IAI):
Medium to Coarse-Grained SANDY CLAY, brown, damp,
medium stiff, also fine gravel

ALLUVIUM 10al):
SILTY CLAY, black. damp, medium stiff

GEOTECHNICAL DESCRIPTION

Water on sampler

SILTY CLAY, black, moist to wet, stiff

j,

~CCAYEYSAN5'-graV·6rown~damp, ,,;edlum-dens. - - - - - ~2.e

CL

ML

f--
R

f---

>
w
~

w

-

5-

15-

25-

30-

-

20-

10-

35
7/7/7 ML Medium:Grained-S-AN5YSII:'r~ gray·brown, W.t~medium - -~5.0 101 99 OS

dense

SAMPLE TYPES,
[IJ RING (DRIVE) SAMPLE
[IJSPT (SPLIT SPOON) SAMPLE
IEBULK SAMPLE rn 11JBE SAMPLE

I GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-3

1t-'7t>



GEOTECHNICAL BORING LOG SHEET 2 OF 2

DRILLER 2R DRILLING
TYPE OF DRilL RIG S" HOLLOWSTEM

PROJECT NO.
DATE STARTED
DATE FINISHED

500464
12/9/97
12/9/97

PROJECT NAME !:pt:ay=a:V~i~st~a;:== _
GROUND ELEV. _ 16 + BORING DESIG._......:::B:;.O:;:3~_
GW DEPTH (FT) 15 00 LOGGED BY 00
DRIVE WT. 140' lb. NOTE
DROP 30"

S7 99

101 49 CON
HY

1.9

w-
a;i/
:>......
'Ez
00
::;:<.>

GEOTECHNICAL DESCRIPTION

CLAYEY Coarse·Grained SAND, with gravel. black brown,
wet, medium dense

SP

>

'"a-'a
:I:...
:::;

3/4/7

4/9/11
45

"..
:I:_ w w

> -'w -'
... - 0.0. 0.o.G w ::;:>- ::;:w~ -'w <>: ... <>:0-

CIl CIl

~

50 I--

~
5/7/10 : ..

.
, .

.'

..

55 I--
R 4/9/12-

"..

SilTy'Madium iO Fini-Gra;ned SAND,'gray-black, wee' - -bS.9 95 100
medium dense

._._---------------------------CLAYEY SILT, gray-brown. moist to wet. firm, micaceous 2.0 106 100

60-

65

70·

-

-
R 111 1/50f .:.

- -'.
C·
1-'>.
~.>.

I- 1-'>.
~ 1 /50 for ~.>.

~.>.
~ :,"
~ ..
Ie';.

I-- ~ ••
,R 1 /50 for -:.::
r-- ~

SP

ISTOGE E 0 IPsI: ~0.6 103 87
Medium to Coarsa-Grained GRAVELLY SAND, gray-brown,
wet, medium dense

Increase in gravel size with occasional cobbles - 6.5 117 99 CON
HY

-Medium-to Fine--Gralned-SAND, giay-:brown.-w8t, ~ecjTum- -b3.7 104 99
h.dense, micaceous r

Total Depth 71 feet
Groundwater encountered at about 15 feet

l,-.
l
l

SAMPLE TYPES,
IE RING (DRIVE) SAMPLE
[IJSPT (SPLIT SPOON) SAMPLE
!II BULK SAMPLE OJ 111IlE SAMPLE

~ GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-3

ft- 1/



DRIllER 2R DRILLING
TYPE OF DRILL RIG 8"HOLLOWSTEM

SHEET 1 OF 2

PROJECT NO.
DATE STARTED
DATE FINISHED

500464
12/9/97
12/9/97

(.:iEO TECHNICAL BORING LOG
PROJECT NAME !:.P1:av:a::iv[isita==:- _
GROUND ELEV. _ 16 + BORING DESIG._--=B",-O:;.4::...-_
GW DEPTH (F1) 10 00 LOGGED BY DO
ORNE WT. 140 lb. NOTE
DROP 30"

silfY"SAND, medium-to fine grainoa,-graY·iirown~ damp, - -S3.3 89 98
medium dense

Ir
r.SANDYCLAY~ mO"d!lu;; iirai;;oa,"graY·brown~ damp, - - - "-b7.8 95 97 OS

medium stiff HY

5

10-

15

>
'j
w

-
2

-
2

....
"-
iii
~o
-'
lD

>
<:Jo
-'o
::c....
:::;

CL

GEOTECHNICAL DESCRIPTION

ALLWIUM fOall:
CLAYEY SAND. medium to coarse. dark brown, moist.
medium dense, some gravel to 3/4" subrounded

CLAYEY SAND, medium to coarse with gravel. brown.
damp, medium dense, occasional cobble

9.9 120 66

20-

25

3/4/6 '.

2/1/2 ML

SANDYSILf,tino-grainid~ g-ray:brown, Clamp to-moTst. - - - ~0.4 80 98
firm

SAMPLE TYPES,
IE RING (DRIVE) SAMPLE
[IjSPT (spLIT SPOON) SAMPLE
IE BULK SAMPLE OJ TUBE SAMPLE

30-
.

35-

5/4/12

4/7/7

No Recovery

J GROUNDWATER

..-SEEPAGE •

-

PACIFIC SOILS
ENGINEERING. INC.

PLATE A-4



GEOTECHNICAL BORING LOG SHEET 2 OF 2
PROJECT NO. 500464 PROJECT NAME Playa Vista
DATE STARTED 12/9/97 GROUND ELEV. 16 + BORING DESIG. 8-04
DATE FINISHED 12/9/97 GW DEPTH (FI) 10.00 LOGGED BY DODlULlER 2R DRILLING DRNEWT. 140 !bs NOTE
TYPE OF DRILl RlG 8"HOLLOWSTEM DROP 30",....

.... >- w-I_ w w

'" '" Q.~ a:i/ =>- Z> ~w ~ 0 :::>0 UI- ''2.., a:m1-- Q.Q. Q. m
~ :::>- Q.-

~Fi/
wI-Q.ll w ::;>- ::; i: 0 0'" GEOTECHNICAL DESCRIPTION 1-1- -V> Iv>~ 0::::; 5!1z >-ZWu. w «I- « 0 I ~~ I-w0- ",>- 00 o::w 01-m m -' -ן m CC'" ::J ::;u :::>

R 3/3/4 t;;1/ SILTV CLAY, bluish gray-brown, moist, firm 5.2 88 98 CHEM
I--- 1/

t;;
f/
t;;
t45- I--- f;;

same as above -
\38.0R 3/5/7 f;; CL 83 99 OS

I---
'/

~ V v
" ~v

[;;~
.; ..

~~ -------------------------------50- R 5/8/6
[:;;~

SILTY CLAY,with fine grained sand, blue gray-brown. 2.5 90 99- moist to wet, firm

~~

~
[;;~

- t;;~
55- I-- ML ~IlfY-cUY~ black-brown: moist, firm-with some fine- - - - 1.8 81 99 CON

~
4/4/6

SAND HY

,....

60- f-
R 1/2/7 .'

f- ..
·· .. ..

.
·-

.'

65- f- SPR o for 3 ..
f- '.

·.. ; .

" ··
·

[ 70- f-
dR 3D/50

f-

[
.,

"

PlEISTOCENE SAND {Ps!: 2.0 119 79
SAND, medium grained, gray-brown, wet, medium dense

samo as abovo - 3.1 103 99 OS
HY

Coarse Grained SAND. gray-brown. wet, dense with gravel - 9.4 122 67
up to 112" subrounded ~

Total Dopth 71 loot
Groundwater encountered at about 10 feet

'.~..

SAMPLE TYPES,
[XJ RING (DRNE) SAMPLE

!IlSPT (spLIT SPOON) SAMPLE
IE BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A"4

1t-73



SHEET 1 OF 2
PROJECT NO.
DATE STARTED
DATE FINISHED
DRILLER

500464
12110/97
12/1 0197

2R DRILLING

GEOTECHNICAL BORING LOG
PROJECT NAME !:!P1!!:aYl:!a!..:V~i~stl!a _
GROUND ELEV. 16 + BORING DESIG._~B,=,-O;.:5,,-_
GW DEPTH (!'1) LOGGED BY DO
DRIVE WT 140 Ibs NOTE
DROP 30"

7.9 82 97AllUVIUM laal!: SANDY CLAY, gray-brown, wet, soft

FlU lAll:
SANDY CLAY, gravel. moist to wet. stiff

CLAYEYSANiS,-coarse up·to 1/4": iilack-broW-n~d·amp, - - - 9.9 119 65
stiff

GEOTECHNICAL DESCRIPTION

>
'"o-'o
:r
I
::J

5

> ~w wa.-'
w a.a.
-' ::;>- <::;
W <I-

'Jl 'Jl

10-

15-

-

20·

25-

30-

11111

21112

31516

CL SiLTY·CLAY, griiY:browii,·W-et: oaKoCtiferous: p.-ii'-In,-· - 170.8 58 98 CON
micaceous MY

SANOYCLAY7b1ackbrow-;';moTstto wet;soii - .•.•. - 8.6 87 77

-

-

35- >-
R

>-
313/4 Sllfy·tinisANiS'-Wi,h CLAV;bTue-gray7 ";;et'-soft-: _. _. - 7.8 96 99

micaceous

i..

-

SAMPLE TYPES,
[!J RING (DRIVE) SAMPLE

lIlSPT (spLIT SPOON) SAMPLE
[I] BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING. INC.

PLATE A-5

ft-7'f



SHEET 2 OF 2

DROP 30"

PROJECT NAME !:.PI=a:Va:iV~;,~,a==:- _
GROUND ELEV. _ 16 + BORlNG DESIG.==~B~-O~5~=
GW DEPTH (F1) LOGGED BY DO
DRIVE WT. 140 lb.. NOTE

ut:u I t:l;HNICAL BORING LOG
500464PROJECT NO

TYPE OF DRiLL RlG 8" HOLLOWSTEM

DATE STARTED 12/10/97
DATE FINISHED 12/1 0/97
DRlllER 2A DAILUNG

••

>- >
I_ w w iJi '"> -'w -' 0>-- "-"- "-
"-~ w >: -'

-' ::!!> ::!! 0Wu. w «>- « 0 I0-

'" '" -' >-cc :::;

A 4/4/8
f--

GEOTECHNICAL DESCRIPTION

CLAYEY SILT, blue-gray, moist to wet, firm, micaceous 112.0 92 99

:.'
45- f--

• A. f--

~

-
55- f-

A
f-

,..
60-

~
f--

-------------------------------SILTY CLAY, blue-gray, wet, very firm, micaceous 6.5 85 99

9.7 93 99 CON
HY

same with l/S" root encountered

ci:AYblu.-grav~ ;;".,~.ott - - - - - - - - - - - - - - - - - 3.3 89 100

-, foot' layer-ofmedium to-fiiie-SAND - - - - - - - - - - - 
CCA-Y~b"jue-gray~ wet.-soh - - - - - - - - - - - - - - - - -

h:iJ]I!![~~N~E~~DgJ!tPs~)::-_.___=_._=___=_=__-i 9.6 116 99
Fine to Coarse SAND, gray, wet, medium dense to dense,
trace of sirt. cobble fragments in tip 2 1/2-

ML

.. .....

f
A
f-

50-

65-
27/53 ..,..::
~

same with increase in grain size

10lal Daplh 66 fa.,
Seepage at about 1 foot
Possibly locally shallow perched groundwater

- 9.0 139 98

[

SAMPLE TYPES:
[!J RlNG (DRIVE) SAMPLE

[IjSPT (spLIT SPOON) SAMPLE

1m BULK SAMPLE I]] TUBE SAMPLE

:a: GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-5

A-7S'



GEOTECHNICAL BORING LOG SHEET 1 OF 2
,.' PROJECT NO. 500464

DATE STARTED 12110/97
DATE FINISHED 12/1 0/97
DRIllER 2R PRILUNG
TYPE OF PRIll RIG 8" HOLLOWSTEM

PROJECT NAME ,-,P1=ay:a:Vbi[st~a== _
GROl"ND ELEV. _ 16 + BORlNG DESIG._~B:;:"O~6~_
GW DEPTH (F1) 10.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30'

FILL (All:
Medium SANOY CLAY, brown, damp, firm

7.0 97 99ALLWIUM laal!:
SILTY CLAY with fine SAND, gray-brown. damp, firm

GEOTECHNICAL DESCRIPTION

-------------------------------CLAYEY medium SAND, brown. damp, medium dense

-------------------------------SILTY fine SAND, brown, wet, loose to medium dense 0.7 95 98

>
'"o-'o
:I:
I
:J

I-
R

f--

·
·

5-

-
10-


·

·

15-

93 99 CON
HY

-~0.7 106 95

PACIFIC SOILS
ENGINEERING, INC.

PLATE A"6

same as above

same as above -~3.4 103 99

SAND-YCI.AY~gray:hrown, moistto- wet, lii"m- - - - - - - -

SANo'f-siLf. graY:brown~moTst' to w.t~ soli - - ~ - - - - -b1.4

SllfY-SAND,mediu-"'-to coarse: gray:brown,moistto - --
wet. dense

~ GROUNDWATER

'-SEEPAGE

ML

2/3/3~

~
"'" ~
~

·?al··.~3/6/8
.~

.
3/9/15 :

~~

I-
R

e--

·
·

·
·

20-

·
·
·

25-

·
30-

·
·
·

·
35-

SAMPLE TYPES,
IE RlNG (DRIVE) SAMPLE
[IlSPT (SPLIT SPOON) SAMPLE
IIIBULK SAMPLE (]] TUBE SAMPLE



SHEET 2 OF 2
PROJECT NO. 500464
DATE STARTED 12110/97
DATEFINlSHED 12/10/97
DRILLER 2R DRILLING
TYPE OF DRilL RIG 8" HOLLOWSTEM

GEOTECHNICAL BORING LOG
PROJECT NAME ~P1=ay:a:Vijl[st~a==- _
GROUND ELEV. _ 16 + BORING DESIG.==~B~-O~6~=GW DEPTH (F1) 10,00 LOGGED BY DO
ORNE WT, 140 lb. NOTE
DROP 30"

>

'"g
o
J:
>
:J

GEOTECHNICAL DESCRIPTION

SILTY CLAY, gray-brown, moist to wet. soft to firm.
micaceous

9,4 97 99

45

-

50-

-

55-

I-
R

I--

I-
R

I--

2/4/6

3/6/8

4/5/12 '.

ML ci:AYEYSiC;-~black:brow;;,-moiSt-to ;Vet,-flrm - - - - - - - 3.6 79 80 CON
HY

ci:AYEYSANii'-bjj,ck~bro;Vn, wet: dense - - - - - - - - - -b8,3 96 98

SANOY-CLAV7biack..brow-n;moTsttO wet~fjj.m - - - - - --

Fiii'-SANi5YSiC;-~biu• .gray: mOist,firm: mlcaceou.: 1/S·- -~1,2 92 99
root

ci:A-YEYMedlum SAN-D~ grav:tlrown, w.t~ cfenso,root - - -~5.2 100 99
lIS", micaceous. occasional coarse sizes to 1/4"

-
60-

.

-
65-

~
R

I--

I-
R

I--

3/7/10~

~@
~14150 .

...>....

PLEISTOCENE SAND (PsI:
Coarse SAND, gray·brown, wet. dense

5,0 119 98

[

f

-

70-

..- ..
•. .'.;>....

......
: ".: .

~,"

,R 1 150 for ~':'...,:'
.-- f--"-'-'

SP same

Total Depth 71 feet
Groundwater encountered at about 10 feet

- 7,9 109 89 OS
HY

SAMPLE TYPES,
O!J RING (ORNE) SAMPLE
[I]SPT (SPLIT SPOON) SAMPLE
1m BULK SAMPLE OJ TIJBE SAMPLE

J GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A-6

11--77



TYPE OF DRILL RlG 8" HOLLOWSTEM

SHEET 1 OF 2

DROP 30"

GEOTECHNICAL BORING LOG
PROJECT NAME !:PI!!ayy!a!..V~i~st~a,- _
GROUND ELEV 16 + BORING DESIG B-07
GW DEPTH (F1) 11.90 LOGGED BY ==~D~O~=
DRIVE WT. 140 Ibs NOTE

500464
12/10/91

DATEFINlSHED 12/10191
DRn.LER 2R DRILLING

PROJECT NO,
DATE STARTED

..

.... >-
:I:_ '" '" ~ '"> ..J", ..J 0.... ~ 0.0. a. Vl ..J
0. 0 '" ::;>- ::; ~ 0",,f ..J

'" « .... « 0 :I:0-
Vl Vl ..J ....a> ::J

GEOTECHNICAL DESCRIPTION

'" -a:;jI.
:::J
........
!!!z
00
::;u

5

10

15 -
R
~

,..

20- e-
~

~
~:z:0

618113~

~
~

1/12/13~:

~0a
3/4/5 "

2/3/3

SC FILL (AI!:
CLAYEY SAND. brown, damp, medium dense MAX

RV
HY

-cC(y~ s-ome fTne sANo~black: damp to-m-oist: haid~ - - - - 4.3 100 96
micaceous. roots

ALLUVIUM (Oall: 2.4 90 99
SANDY SILT, black-brown, damp to moist. firm. micaceous

Ir
water

25
2/5/4 ML -------------------------------SANDY SILT, greenish gray, wet, firm 0.5 101 91 CON

HY

30-
3/5/5 ML SANDY SILT, gray-brown, wet. firm - 6.4 98 99 OS

J
i

-

-

-

35-
112/4 . ,

No Recovery -

SAMPLE TYPES:
III RING (DRIVE) SAMPLE
[S]SPT (spLIT SPOON) SAMPLE
[II BULK SAMPLE CD TUBE SAMPLE

~ GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A·7

.'



SHEET 2 OF 2

PROJECT NO. 500464
DATE STARTED 12/10/97
DATE FINISHED 12/10/97
DRlLLER 2R DRILLING
TYPE OF DRlLL RIG 8" HOLLOWSTEM

GEOTECHNICAL BORING LOG
PROJECT NAME ,"PI=OY:O~Viji~.t~O;== _
GROUND ELEV. _ 16 + BORING DESIG._~B~-O~7__
GW DEPTH (F11 17.00 LOGGED BY DO
ORNE WT. 140 lb. NOTE
DROP 30",...

>-I- w-
I_ w w !!: '" Q.-' "'# =>- Z

"'l/l> -'w -' 0 ::l0 UI-

~r~
I-~ Q.Q. Q. l/l ::l- 0.- wI-Q.S w ::;>- ::; ;: -' 0'" GEOTECHNICAL DESCRIPTION 1-1- -l/l

~~ Il/l-' 0 ",::;
~Z >-ZWu.. w «I- « 0 I I-w0-

l/l l/l -' I- "'in 00 "'w '" 01-

'" ::; ::;u 0 0 ::l

~
6/7112 : SILTY medium to coarse SAND, gray-brown. wet. medium 9.8 110 99

- dense

-

-------------------------------SILTY CLAY, blue-gray, moist to wet. soft to firm 3.5 99 90

-------------------------------CLAYEY SILT, blue-gray, moist to wet. firm, with roots· 2.3 90 99

•

45-

50-

55-

I-
R

I--

same as above - 8.9 94 97

60-

- 2/20/3 >:.:
.....-..:- ....

. .

hPI..E~IST~O~C~E~N~EgSAN~~D~(Ps~I~:~=~=_==-----i 7.7 112 95
Coarse Grained SAND, blue-gray, wet. dense

I

65-

70-

"R 121 0150 f'4<- .
.:':'" ...

7/20/48('::':.-:

same, 1 1/2" gravel in tip

same

Totol Dopth 71 feet
Groundwater encountered at about 17 feet

- 5.5 116 93

- 0.3 127 84

SAMPLE TYPES,
[!J RING (DRIVE) SAMPLE
IIISPT (spLIT SPOON) SAMPLE
rnJ BULK SAMPLE CD TUBE SAMPLE

, GROUNDWATER

~SEEPAGE •
PACIFIC SOILS
ENGINEERING, INC.

PLATE A·7

1+-71



GEOTECHNICAL BORING LOG SHEET 1 OF 2
PROJECT NO. 500464
DATE STARTED 12/11/97
DATE FIN1SHED 12/11/97
DRIlLER 2R DRilLING
TYPE OF DRIlL RIG 8" HOLLOWSTEM

PROJECT NAME ~P1:ay=a:V~i[.t~a== _
GROUND ELEV. _ 16 + BORING DESIG.::==B~.O~a~=
GW DEPTIi (FT) 15.00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30"

>

'"o-'o
:I:....
::;

GEOTECHNICAL DESCRIPTION

SANDYCIAY~ co.rsa~ biack:brown.-dariip~ firm;- . - - - - - 5.5 116 92
micaceous
6 inch layer of SILTY SAND

," water

t~A~ll~UV~IU[:ijM~(Qal~i.i:I:::--::--=-:::=--~:---:----~ 5.2 88 99
ClAYEY SILT. with medium SAND. gray-blua. moist to
wet, firm

5

10-

15-

·
·
·

FlllIAf):
CLAYEY fine to coarse SAND. brown. damp, loose

same but damp to moist. with cobble fragments - 5.6 114 32

20- f-
R

f--
2/3/4 ML same with roots and shells 1.5 71 82 CON

HY

25-

·
·

4/6/9 CCA-YEY SiCt-with midiUm SAND: bIUil:giilv. moist to-wat. - 0.0 106 92
firm. micaceous

SAMPLE TYPES:
IE RING (DRIVE) SAMPLE
IIlSPT (SPur SPOON) SAMPLE
IE BUlK SAMPLE rn TUBE SAMPLE

PACIFIC SOILS
ENGINEERING, INC.

PLATE A·a

89 99

95 100 CHEM8.5

•

COMs.SAND;-~~;-wat----·------------

SilfY-CUV, graY:brown,-moiSfto wet,-soft - - - - - - - -_

.--.---------------.-.---------Fine SANDY CLAY, gray-brown, moist to wet, firm, roots 5.6

:J GROUNDWATER

~ SEEPAGE

5/5/8

2/5/7
f-

R
f--

·

-

35-

30-

•

,.

i

I
I



GEOTECHNICAL BORING LOG SHEET 2 OF 2
PROJECT NO. 500464
DATE STARTED 12/11/97
DATE FINlSHED 12/11197
DRILLER 2R DRILLING
TYPE OF DRILL RIG 8" HOLLOWSTEM

PROJECT NAME ~p~la~ya~V~~ist~aE~ _GROUND ELEV. 16 + BORING DESIG._~B~-O~8~_
GW DEPTH (FT) t 5,00 LOGGED BY DO
DRIVE WT. 140 lb. NOTE
DROP 30"

". >- > w_w w

'"
OJ .. -' a;* => zJ:_ > ....w .... 0 :>0 :>- u>- ''2-.:

a;U)>-- .... .. U) .... 0.-

~F*
w>-.. ~ w ;= 0'" GEOTECHNICAL DESCRIPTION >->- -U).... ::;> ::; 0 a;::; !!1z >z J:U)Wu. w «>- « 0 J: ;F' >-w0- OJ> 00 a;w 0>-'" '" .... >- U)

"" :>'" :l ::;u

R 3/5/7 ML CLAYEY SILT, aqua, moist to wet, firm. micaceous, roots 135.8 87 99 CON- ~ HY

45- ~
R

f-
5/8/7 -------------------------------CLAYEY SILT. gray-black. moist to wet. firm, micaceous 1.8 92 100

4.2 88 99 CON
HY

CLAYEYSAND:cii.,.;, w;'th-,ubro·uiidecr gravel upto 1"~ - - 8.2 95 99
moist to wet. dense

hPI..E~I~STIJO~C~E~N~E~~D~IPs~I:=~---------i7.5 110 88 OS
Coarse SAND. gray, wet, dense HY

973.7 101same with increase in grain size

Total Oapth 71 foot
Groundwater encountered at about 15 feet

ML

SP

'.' .

4/7/11

4/5/8

. .' ..

" ..:-:-".

6/8/12~

~
~10/50 : '.- .........

1 /50 for ..,..... :.
"'-"-'-'

I--
R

I---

I--
R
~

-
-

70·

-

65-

50-

.

-
-

55-

-
". -

-

60-

•!

l,...
SAMPLE TYPES:

IE RING (DRIVE) SAMPLE
[I)SPT (SPur SPOON) SAMPLE
1iJ BULK SAMPLE CD 11JBE SAMPLE

I GROUNDWATER

~ SEEPAGE •
PACIFIC SOILS
ENGINEERING. INC.

PLATE A-8
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leG;1 PACIFIC SOI~ Site: PLAYA DEL REY Enqlneec : C. KROLL
Location: CPT-l Date: 12:10:97 06:18
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SBT: Soil Behavior Type (Roberlson and Campanella. 1988)
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Locatlon: CPT-4 Date: 12:1u:97 10:48
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SBT: Soil Behavior Type (Robertson and Campanella 1988)
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IceG;/ PACIFIC SOILS SIte: PLAYA DEL REY EngIneer :. S. KROLL
Locatlon: CPT-5 Date: 12:10:97· 12:09
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LocatIon: CPT-6 Date: 12: 10:97 12:37
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I@!Gjl PACIFIC SOI~ s, te : PLAYA OEL REY Eng' neer : S. KROLL
Locatlon: CPT-8 Oate: 12: 10:97 13:59
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APPENDIX B 

EXISTING LABORATORY DATA

Laboratory testing was conducted in a manner consistent with the level of care and skill ordinarily 
exercised by members of the profession currently practicing under similar conditions and in the 
same locality.  No warranty, express or implied, is made as to the correctness or serviceability of 
the test results, or the conclusions derived from these tests.  Where a specific laboratory test 
method has been referenced, such as ASTM or Caltrans, the reference only applies to the specified 
laboratory test method, which has been used only as a guidance document for the general 
performance of the test and not as a “Test Standard”.  A brief description of the various tests 
performed for the previous investigations in the site vicinity follows (GDC, 1999, 2013). 

Classification:  Soils were classified visually according to the Unified Soil Classification System as 
established by the American Society of Civil Engineers.  Visual classification was supplemented by 
laboratory testing and classification using ASTM D2487.  The soil classifications are summarized on 
the Boring Records in Appendix A. 

Particle Size Analysis:  Particle size analyses were performed in general accordance with ASTM 
D422, and were used to supplement visual soil classifications.  The test results are summarized on 
the Boring Records in Appendix A. 

Atterberg Limits:  ASTM D4318 was used to determine the liquid and plastic limits, and plasticity 
index of selected soil samples.  The test results are shown on the Boring Records in Appendix A. 

Direct Shear:  The shear strengths of selected materials were assessed using direct shear testing 
conducted on relatively undisturbed soil samples in general accordance with ASTM D3080.  The 
shear test results are shown in Figures B-1.1 through B-1.3.  

Consolidation:  The one-dimensional consolidation properties of selected samples were evaluated 
in general accordance with ASTM D2435.  The samples were inundated with water under an 800 
PSF load, and then subjected to controlled stress increments while restrained laterally and drained 
axially.  The test results are presented in Figures B-2.1 through B-2.5. 



SAMPLE: PEAK ULTIMATE

' 31 o 27 o

c' 0.10 KSF 0.20 KSF

IN-SITU AS-TESTED
STRAIN RATE: IN/MIN d 79.8 PCF 79.8 PCF
(Sample was consolidated and drained) wc 17.5 % 17.8 %

Document No. 18-0018
DIRECT SHEAR TEST RESULTS Project No. LA1345

FIGURE B-1.1

A-RW015 R5@20'
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Description: Very Dark greenish Gray 
Silty Sand with Shells
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SAMPLE: PEAK ULTIMATE

' 45 o 40 o

c' 0.50 KSF 0.40 KSF

IN-SITU AS-TESTED
STRAIN RATE: IN/MIN d 112.5 PCF 112.5 PCF
(Sample was consolidated and drained) wc 20.8 % 19.1 %

Document No. 18-0018
DIRECT SHEAR TEST RESULTS Project No. LA1345

FIGURE B-1.2

A-RW015 R8@32.5

0.0250

Description: Very Dark Greenish Gray 
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SAMPLE: PEAK ULTIMATE

' 40 o 33 o

c' 0.20 KSF 0.20 KSF

IN-SITU AS-TESTED
STRAIN RATE: IN/MIN d 102.6 PCF 102.6 PCF
(Sample was consolidated and drained) wc 20.0 % 23.0 %

Document No. 18-0018
DIRECT SHEAR TEST RESULTS Project No. LA1345

FIGURE B-1.3

B-RW049 R9@40'

0.0250

Description: Dark Greenish Gray Sand
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A-RW013 PRESSURE SAMPLE VOID

R4 (psf) STRAIN RATIO

100 3.71% 1.2868
Initial Moisture Content: 50.9% 400 3.97% 1.2807

Initial Dry Unit Wt: 73.3 pcf 800 4.49% 1.2684
Initial Total Unit Wt.: 110.6 pcf 800 4.51% 1.2679

Initial Void Ratio: 1.3750 1600 6.41% 1.2228
Initial Degree of Saturation: 103.3% 3200 9.84% 1.1414

6400 14.24% 1.0367
Final Moisture Content: 38.6% 12800 19.41% 0.9141

Final Dry Unit Wt: 86.7 pcf 6400 19.09% 0.9216
Final Total Unit Wt.: 123.5 pcf 3200 18.53% 0.9349

Final Void Ratio: 1.0076 1600 17.95% 0.9487
Final Degree of Saturation: 106.9% 800 17.27% 0.9650

400 16.70% 0.9783
Water Added at: 800 psf

Document No. 18-0018   
CONSOLIDATION RESULTS Project No. LA1345   

FIGURE B-2.1   
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B-RW049 PRESSURE SAMPLE VOID

R4A (psf) STRAIN RATIO

100 2.40% 2.0230
Initial Moisture Content: 72.7% 400 2.82% 2.0103

Initial Dry Unit Wt: 56.2 pcf 800 3.78% 1.9805
Initial Total Unit Wt.: 97.1 pcf 800 3.73% 1.9820

Initial Void Ratio: 2.0975 1600 5.30% 1.9333
Initial Degree of Saturation: 96.7% 3200 8.96% 1.8200

6400 13.45% 1.6810
Final Moisture Content: 59.5% 12800 19.08% 1.5065

Final Dry Unit Wt: 65.9 pcf 6400 18.60% 1.5214
Final Total Unit Wt.: 120.1 pcf 3200 17.84% 1.5450

Final Void Ratio: 1.6422 1600 17.10% 1.5677
Final Degree of Saturation: 101.0% 800 16.28% 1.5931

400 15.69% 1.6114
Water Added at: 800 psf

Document No. 18-0018   
CONSOLIDATION RESULTS Project No. LA1345   

FIGURE B-2.2   
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B-RW049 PRESSURE SAMPLE VOID

R6A (psf) STRAIN RATIO

100 0.75% 1.8605
Initial Moisture Content: 64.3% 400 1.05% 1.8518

Initial Dry Unit Wt: 60.4 pcf 800 1.59% 1.8362
Initial Total Unit Wt.: 99.2 pcf 800 1.37% 1.8426

Initial Void Ratio: 1.8822 1600 2.07% 1.8224
Initial Degree of Saturation: 95.2% 3200 4.57% 1.7505

6400 12.51% 1.5217
Final Moisture Content: 50.8% 12800 21.82% 1.2532

Final Dry Unit Wt: 72.4 pcf 6400 21.42% 1.2647
Final Total Unit Wt.: 122.8 pcf 3200 20.60% 1.2884

Final Void Ratio: 1.4048 1600 19.66% 1.3155
Final Degree of Saturation: 100.8% 800 18.44% 1.3508

400 17.45% 1.3791
Water Added at: 800 psf

Document No. 18-0018   
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FIGURE B-2.3   
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B-HSA051 PRESSURE SAMPLE VOID

R3 (psf) STRAIN RATIO

100 0.57% 1.2867
Initial Moisture Content: 45.1% 400 0.78% 1.2819

Initial Dry Unit Wt: 75.7 pcf 800 2.58% 1.2406
Initial Total Unit Wt.: 109.9 pcf 800 2.17% 1.2498

Initial Void Ratio: 1.2998 1600 2.51% 1.2422
Initial Degree of Saturation: 96.9% 3200 4.71% 1.1915

6400 9.26% 1.0869
Final Moisture Content: 40.9% 12800 14.60% 0.9641

Final Dry Unit Wt: 82.5 pcf 6400 14.05% 0.9768
Final Total Unit Wt.: 111.6 pcf 3200 13.11% 0.9984

Final Void Ratio: 1.1111 1600 11.90% 1.0261
Final Degree of Saturation: 102.6% 800 11.10% 1.0445

400 10.03% 1.0692
Water Added at: 800 psf

Document No. 18-0018   
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FIGURE B-2.4   
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B-HSA051 PRESSURE SAMPLE VOID

R5 (psf) STRAIN RATIO

100 2.69% 1.1861
Initial Moisture Content: 43.6% 400 2.99% 1.1793

Initial Dry Unit Wt: 77.5 pcf 800 3.67% 1.1642
Initial Total Unit Wt.: 111.3 pcf 800 3.70% 1.1635

Initial Void Ratio: 1.2466 1600 4.74% 1.1401
Initial Degree of Saturation: 97.5% 3200 7.22% 1.0845

6400 10.57% 1.0091
Final Moisture Content: 36.8% 12800 14.27% 0.9260

Final Dry Unit Wt: 86.3 pcf 6400 13.98% 0.9326
Final Total Unit Wt.: 114.5 pcf 3200 13.55% 0.9423

Final Void Ratio: 1.0165 1600 12.95% 0.9556
Final Degree of Saturation: 100.9% 800 12.48% 0.9662

400 11.85% 0.9804
Water Added at: 800 psf
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FIGURE B-2.5   
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APPENDIX B 
EXISTING LABORATORY DATA (Group Delta, 1999)



APPENDIX 0

GDC LABORATORY TESTING

0.1 Introduction

Relatively undisturbed Standard Penetration Test (SPD samples and Shelby tube
samples were collected and carefully sealed in the field to prevent moisture loss. All
the samples were then transported to our in-house geotechnical laboratory for
examination and testing. Tests were performed on selected samples as an aid in
classifying the soils, and to evaluate their physical properties and engineering
characteristics that may be present in the soil samples. Details of the laboratory
testing program and test results are discussed in the following sections. All tests
were performed in general accordance with appropriate American Society for
Testing and Materials (ASTM) Test Methods. Brief descriptions of the laboratory
testing program and test results are presented below.

0.2 Soil Classification

The subsurface materials were classified using the Unified Soil Classification System,
in accordance with ASTM Test Methods 02487-85 and 02488-84. The soil
classifications are presented on the boring logs in Appendix C.

0.3 Moisture Content

Moisture content was determined for selected samples. The samples were dried in
accordance with ASTM 02937. After drying, the weight of each sample was
measured and moisture content was calculated. Moisture content values are
summarized in Table 0-1 and presented on the boring logs in Appendix C.

0.4 Grain Size Distribution and fines Content

Representative samples were dried, weighed, soaked in water until individual soil
particles were separated, and then washed on the No. 200 sieve. The portion of the
material retained on the No. 200 sieve was oven-dried and then run through a
standard set of sieves in accordance with ASTM 0422. In addition, silt and clay
content was evaluated by performance of hydrometer tests on selected samples.
The results of grain size distribution tests performed are summarized in Table 0-1
and graphically shown in Figure 0-1. The percentage of fines (I.e., soil passing
#200 sieve) is an important factor for evaluating the liquefaction potential of sandy
soils.
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0.5 Atterberg Limits Tests

Group Delta Project No. L-196
Page D-2

Liquid and plastic limits were determined for selected samples showing plasticity
properties in accordance with ASTM D4318. The test results are summarized in
Figures D-2 through D-4.

D.6 Direct Shear Tests

To determine the shear strength parameters of the on-site soils, direct shear tests
were performed on selected undisturbed drive samples in accordance with ASTM
D 3080. After the initial weight and volume measurements were made, the sample
was placed in a calibrated shear machine and a selected normal load was applied.
The samples were submerged, allowed to consolidate, and then were sheared to
failure. Shear stress and sample deformation were monitored throughout the test.
The process was repeated under two additional normal loads. The test results are
summarized in Table D-3 and graphically presented in Figure D-5.

0.7 Consolidation Tests

One dimensional tests were performed on disturbed samples in accordance with
ASTM D 2435-90. The tests were performed on I-inch high samples having a
diameter of 2.42 inches. After trimming the ends, the sample was placed in the
consolidometer and initial reading was recorded. The sample was saturated under
loading and thereafter; the sample was incrementally loaded to 16 ksf. The results
of the consolidation tests are shown graphically in Figures D-6 to D-14. In addition,
time rates for selected consolidation tests were performed and are presented in
Figures D-15 through D-19

0.8 Resistance Value Test

A resistance or R-Value test was performed on a selected bulk sample of subgrade
soils. The result of the R-Value test is presented in Table D-2.

D.9 Corrosivity Tests

Corrosivity tests were performed on selected samples. Corrosivity testing included
analyses for minimum resistivity, pH, electrical conductivity, and chemical analyses
such as chlorides and sulfates. The results of the tests are presented in Table D-3.
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0.10 List of Attached Tables and Figures

Group Delta Project No. L-196
Page D-3

The following figures are attached and complete this appendix:

Table D-l
Table D-2
Table D-3
Figure D-l
Figures D-2 to D-4
Figure D-5
Figures D-6 to D-14
Figures D-15 to D-19

Summary of Moisture Content and Grain Size Distribution
Summary of R-Value Test Results
Summary of Corrosivity Test Results
Grain Size Distribution Test Results
Atterberg Limits Test Results
Direct Shear Test Results
Consolidation Test Results
Time Rate Results
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TABLE D-1
SUMMARY OF MOISTURE CONTENT AND

GRAIN SIZE DISTRIBUTION

Boring Sample USCS Blow Moisture Dry Gravel Sand fines
No. Depth Soil Counts Content Density Content Content Content

(ft) Tvoe per ft (%) (pef) (%) (%) (%)

B-302R 5.0 SM 4 27.4 -- -- -- --
B-302R 10.0 SM 5 31.8 86.2 -- -- --

B-302R 15.0 CH 2 48.5 -- -- -- --
B-302R 20.0 CH 5 32.3 91.0 -- -- --
B-302R 25.0 ML 1 56.4 -- -- -- 56
B-302R 30.0 CL 5 27.1 98.1 -- -- --
B-302R 35.0 ML 15 18.8 -- -- -- 62
B-302R 40.0 CL 8 41.7 82.6 -- -- --
B-302R 45.0 ML 8 43.9 -- -- -- --
B-302R 55.0 CL 14 48.2 -- -- -- --
B-302R 60.0 SP 22 25.8 -- -- -- --
B-302R 65.0 SP 73 9.2 -- -- -- --
B-304H 0.0 SM -- 9.8 -- -- -- --
B-304H 5.0 SC 20 18.7 98.0 -- -- --
B-304H 10.0 CL 71 11.5 95.4 -- -- --
B-304H 15.0 ML 15 30.9 90.1 -- -- 64
B-304H 20.0 CH 10 37.2 76.4 -- -- --
B-305H 0.0 SM -- 9.0 -- -- -- --
B-305H 5.0 CL 20 18.6 109.0 -- -- --
B-305H 10.0 CL 20 15.2 -- -- -- --
B-305H 15.0 SM 10 34.9 87.6 -- -- --
B-305H 20.0 CH 6 65.1 58.4 -- -- --
B-305H 25.0 CH 11 22.4 100.4 -- -- --
B-306R 5.0 SCISM 73/11" 16.8 112.1 -- -- --
B-306R 15.0 CL 33 40.8 -- -- -- --
B-306R 20. CH 18 55.9 63.9 -- -- --

B-306R 32.0 SP 84 10.6 129.1 34 52 14
B-306R 35.0 CL 19 32.7 -- -- -- --
B-306R 45.0 CL 68 37.6 -- -- -- --

B-306R 50.0 CH 66 41.1 -- -- -- --

B-307R 5.0 CL 12 16.2 -- -- -- --
B-307R 12.0 CL 26 40.0 81.5 -- -- --
B-307R 20.0 CHiOH 6 82.0 51.3 -- -- 71
B-307R 25.0 CHiOH 16 23.5 -- -- -- 65
B-307R 30.0 ML 49 29.5 94.8 -- -- --
B-307R 35.0 CL/SP 59 28.2 -- -- -- --
B-307R 40.0 CL 22 36.9 -- -- -- --

B-307R 45.0 CL 25 33.6 -- -- -- --

B-307R 50.0 SP/CL 39 22.8 -- -- -- --
B-307R 55.0 ML 112/5" 28.6 -- -- -- --

B-307R 60.0 SP 120 21.0 -- -- -- --
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TABLE 0-1 (continued)
SUMMARY OF MOISTURE CONTENT AND

GRAIN SIZE DISTRIBUTION

Boring Sample USCS Blow Moisture Dry Gravel Sand fines
No. Depth Soil Counts Content Density Content Content Content

(ft) Type per ft (%) (pd) (%) (%) (%)
B-309R 5.0 SC 26 18.4 -- -- -- --
B-309R 10.0 SC 23 27.5 91.0 -- -- --
B-309R 20.0 CLJOL 24 29.2 -- -- -- --
B-309R 30.0 CLJOL 32 37.5 89.6 -- -- --
B-309R 35.0 CH 16 36.9 -- -- -- --
B-309R 45.0 CH 22 37.9 -- -- -- --
B-309R 55.0 CH 48 31.5 -- -- -- --
B-309R 60.0 GP 70/3" 4.5 -- -- -- --
B-313H 5.0 CL 18 19.1 105.9 0 27 73
B-313H 10.0 ML II 29.8 89.4 -- -- --
B-313H 15.0 ML 6 39.5 81.3 -- -- --
B-313H 20.0 CH 4 86.4 51.4 -- -- --
B-313H 25.0 CH 9 42.1 83.5 -- -- --
B-315H 5.0 SM/SC 21 10.2 120.7 -- -- --
B-315H 10.0 CL 6 48.7 68.7 -- -- --
B-315H 15.0 CL 9 42.7 80.6 -- -- 82
B-315H 20.0 MH 10 65.1 59.8 -- -- --
B-315H 25.0 MH 13 50.5 84.6 -- -- --
B-316R 10.0 CL 37 34.5 -- -- -- --
B-316R 20.0 CL 11 60.1 -- -- -- --

B-316R 27.0 ML 22 18.6 109.4 -- -- 55
B-316R 30.0 CL 9 30.4 -- -- -- --
B-316R 35.0 CLJOL 15 31.8 -- -- -- --
B-316R 40.0 CLJOL 12 33.9 -- -- -- --

B-316R 45.0 CL 33 27.9 -- -- -- --

B-316R 50.0 SM 62 35.0 -- -- -- --
B-316R 55.0 SM 71 26.4 -- -- -- --
B-317R 10.0 CL 6 49.9 73.3 -- -- --
B-317R 15.0 ML 4 35.8 87.4 -- -- 62
B-317R 20.0 CL 12 93.7 47.2 -- -- --
B-317R 25.0 CL 19 26.9 -- -- -- --

B-317R 30.0 CL 22 42.0 81.1 -- -- --
B-317R 35.0 ML 21 25.5 -- -- -- --
B-317R 40.0 SP 90 22.7 -- -- -- 9
B-317R 45.0 CL 49 36.0 -- -- -- --

B-317R 50.0 CL 37 31.4 -- -- -- --

B-317R 55.0 SM 89 23.6 -- -- -- 24
B-317R 60.0 SP 70/1" 10.1 -- -- -- 9
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TABLE D-1 (continued)
SUMMARY OF MOISTURE CONTENT AND

GRAIN SIZE DISTRIBUTION

Boring Sample ascs Blow Moisture Dry Gravel Sand Fines
No. Depth Soil Counts Content Density Content Content Content

(ft) Type per ft (%) (ocf\ (%) (%) (%)

B-319R 5.0 CL 26 18.1 -- -- -- --
B-319R 11.0 CL 21 43.3 79.5 -- -- --
B-319R 15.0 ML 19 39.6 -- -- -- --
B-319R 20.0 MH 8 66.8 60.0 -- -- --
B-319R 25.0 MH 9 31.2 -- -- -- --
B-319R 30.0 CL 24 33.0 91.4 -- -- --
B-319R 35.0 CL -- 28.8 -- -- -- --
B-319R 40.0 8M 36 24.7 -- -- -- 38
B-319R 45.0 CL 23 38.0 -- -- -- --
B-319R 50.0 CL 61 30.3 -- -- -- --
B-319R 55.0 ML 98 25.4 -- -- -- --
B-319R 60.0 8P 100/9"' 15.0 -- -- -- --

TABLED-2

SUMMARY OF R-VALUE TEST RESULTS

Boring
No.

B-315H

Sample
Depth

(ft)
0.0-5.0

Soil
Type

Sc/CL

R-Value

10

,...

TABLE D-3
SUMMARY OF CORROSIVI1Y TEST RESULTS

Boring Sample Soil Soluble Soluble Minimum
No. Depth Type Sulfate Chloride Resistivity pH

(ft) ( m) ( m) (ohm-em)
B-304H 0.0-5.0 SM 130 <10 250 8.1

B-305H 0.0-5.0 SM 120 <10 240 8.2

B-313H 0.0-5.0 SM/SC 260 30 130 7.8
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GRAIN SIZE IN MILLIMETERS

SYMBOL BORING DEPTH (tt) DESCRIPTION

• B-306R 32.0 (SP) Dark Gray Gravelly SAND

CZI B-313H 5.0 (CL) Olive Gray Silty CLAY

~

ili
~ SYMBOL BORING DEPTH (tt) 0100 060 030 010 LL PL PI Cc Cu
...

B-306R 32.0 37.5 3.593 0.5680 •"" CZI B-313H 5.0 4.750

~
u
0

"~
~

">
~

~ 'GROUP
GRAIN SIZE DISTRIBUTIONw 1(1: Project: Playa Vista - Site DE & Bal/ona Creek

'" '( !
0 Location: Playa del Rey. Califomia
z
~ GROUP DELTA CONSULTANTS Number: L-196C>

~ iDELTA FIGURE 0·1
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Sym BORING Depth (ft) LL PL PI Description

• B-302R 15.0 66 29 37 (CH) Dark Gray Silty CLAY

IZI B-302R 45.0 48 29 19 (Ml) Greenish Gray Clayey SilT

... B-302R 55.0 41 23 18 (Cl) Dark Gray Silty CLAY

* B-304H 20.0 58 29 29 (CH) Medium Gray Silty CLAY

(.) B-305H 5.0 32 16 16 (Cl) Dark Brown Sandy CLAY

0:- B-305H 20.0 80 30 50 (CH) Black to Dark Gray CLAY
m

~ 0 B-306R 20.0 67 26 41 (CH) Dark Gray Silty CLAY
~

"" " B-307R 12.0 63 29 34 (CH) Medium Gray CLAY
"0;!
u

""""it
ill 'CmSUI:i!:; '(11 ATTERBERG LIMITS Project: Playa Vista - Site DE & Ballona Creek
li ir I
w Location: Playa del Rey, California~

~ !GROUP DELTA CONSULTANTS, INC.~ Number: L-196
u [DELTA FIGURE 0-2
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Sym BORING Depth (ft)

LIQUID LIMIT

.E! Description

5
""o

""o"

• B-307R

~ B-309R

"" B-309R

* B-309R

(') B-313H

00 B-315H

o B-316R

/', B-319R

20.0

15.0

20.0

35.0

20.0

20.0

10.0

20.0

78

41

29

56

94

74

41

66

34

22

17

22

34

39

24

34

44

19

12

34

60

35

17

32

(CHI Dark Gray Sandy CLAY

(ClI Olive Gray Silty CLAY

(CUOlI Dark Gray Silty Organic CLAY

(CHI Dark Gray CLAY

(CH) Dark Gray CLAY

(MH) Dark Gray Clayey SilT

(ClI Dark Gray Silty CLAY

(MH) Dark Gray Clayey SilT

;c
"~b~~~~--~~~~~~~~~~~~~--,-~~~~~~~~~~~~~~~~~~--j
$ GROUP
~ (11 ATTERBERG LIMITS Project: Playa Vista - Site DE & BaHona Creek

L('" r Location: Playa del Rey, California

~ : ~ROUP DELTA CONSULTANTS, INC. Number. L-196
g~~A RGURE~
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LIQUID LIMIT

Sym BORING Depth (ft) J..b PL PI Description

• S..317R 10.0 63 28 35 (CH) Dark Gray CLAY

III B·317R 25.0 36 15 21 (CL) Dark Gray CLAY

... B·317R 30.0 56 27 29 (CH) Dark Gray CLAY

* B-317R 35.0 46 21 25 (cq Dark Gray CLAY

0 B-317R 45.0 48 26 22 (CL) Dark Gray CLAY

.:;. B-317R 50.0 31 18 13 (Cl) Dark Gray CLAY
m

'"~
\>
~

"g
;:

"8
~
? ,.' .

~
~""+-"'- '= --- .----
'GRQUP'

~ '",i ATTERBERG LIMITS Project. Playa Vista· Site DE & Ballona Creek
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~ :'nl:TT ;~ROUP DELTA CONSULTANTS, INC. Number: L-196
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NORMAL PRESSURE (KsD

NOTE: All samples submerged unless otherwise noted
Shear Strength are Ultimate with less than 0.25 inch deflection

Yd MC% MC% c

'"SYM BORING Depth(ft) DESCRIPTION IblftA3 Before After KSF deg

• B-302R 20.0 (Ml) Dark Gray Clayey SilT 90.2 32.3 32.7 0.12 31.1

IZI B-302R 30.0 (Cl) Dark Gray Silty CLAY 98.7 27.1 40.4 0.26 27.1
... B-307R 30.0 (Ml) Dark Gray Sandy SilT 95.0 29.5 29.8 0.13 32.4

* B-319R 30.0 (Cl) Greenish Gray Silty CLAY 91.5 33.0 30.1 0.11 31.5
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DIRECT SHEAR TEST Project: Playa Vista - Site DE & Ballona Creek

location: Playa del Rey, California
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NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-304H 5.0 (SC) Dark Gray Clayey SAND w/SiIt NON PLASTIC

m Moisture Dry Density Percent Void

~ Content ('Yo) (pcO Saturation (%) Ratio
~
0

INITIAL" 18.7 96.7 68.0 0.742

"0
~ FINAL 15.1 120.6 100.0 0.397
L>
0

"0: Specific Gravity: 2.7

">
~

ill Remark: SAMPLE SATURATED AT 2.1 KSF
~

~ GROUP'
CONSOLIDATION TEST

!r11
Project: Playa Vista - Site DE & Ballona Creek

Location: Playa del Rey, California

!GROUP DELTA CONSULTANTS, INC. Number: L-196
g l'm;LTA FIGURE 0-6
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NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-304H 20.0 (CH) Medium Gray Silty CLAY 58 29

Moisture Dry Density Percent Void
Content (%) (pcf) Saturation (%) Ratio

iNITIAL 37.2 77.7 86.0 1.168

FINAL 40.8 83.7 100.0 1.013

Specific Gravity: 2.7

Remark: SAMPLE SATURATED AT 1.1 KSF

>-

~
CONSOLIDATION TEST00 Project: Playa Vista - Site DE & Ballona Creek00

0: (I location: Playa del Rey, California

~ROUP DELTA CONSULTANTS, INC. Number: l-196
DELTA FIGURE 0-7
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NORMAL STRESS (KSF)

SYMBOL BORING DEPTH (ft}

• B-305H 5.0

DESCRIPTION

(Cl) Dark Brown Sandy CLAY

liquid
Limit

32

Plastic
Limit

16

0.362

Void
Ratio

0.547

100.0

Percent
Saturation (%}

91.8

123.7

Dry Density
(pcD

108.9

17.1

18.6

Moisture
Content (%)

INITIAL

FINAL

§ Specific Gravity: 2 7

~
~ Remark: SAMPLE SATURATED AT 1.05 KSF
0~__~-----------------r-------------------f
~ GROUP,
o (1' CONSOLIDATION TEST Project' Playa Vista - Site DE & BaHona Creek

~ ('" : Location: Playa del Rey, California

~ i'rn'LTA k;ROUP DELTA CONSULTANTS, INC. Number: L-196 FIGURE 0-8"'lJiiiii ~ ~~:::......._I
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NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ff) DESCRIPTION Limit Limit

• B-305H 15.0 (ML) Olive Gray Sandy SILT NON PLASTIC

m Moisture Dry Density Percent Void

~ Content ('Yo) (pcf) Saturation ('Yo) Ratio
>-
0

INITIAL 0.930" 34.9 87.3 100.0
"0
~ FINAL 29.8 106.1 100.0 0.588
"0
"~ Specific Gravity: 2.7
~

">
~

~ Remark: SAMPLE SATURATED AT 1.1 KSF

'"

Pi
'">-
'" CONSOLIDATION TEST Project: Playa Vista - Site DE & BaHona Creek
~
i!' Location: Playa del Rey, California
'"z

~ROUP DELTA CONSULTANTS, INC.0 Number: L-196
"" :Dl"TTA FIGURE 0-9
0

"
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NORMAL STRESS (KSF)

liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-305H 20.0 (CH) Black to Dark Gray CLAY 80 30

m Moisture Dry Density Percent Void
m

~ Content (%) (pcD Saturation (%) Ratio
~
0

INITIAL 1.776" 65.1 60.7 99.0
"0

" FINAL 32.8 83.4 86.8 1.020
u
0

";Z Specific Gravity: 2.7

">
~

~ Remark: SAMPLE SATURATED AT 1.05 KSF
~

00
~ GROUP~
00 (11 CONSOLIDATION TEST Project: Playa Vista - Site DE & Ballona Creek00
>z
~ Location: Playa del Rey, Califomia...
00

z
~ROUP DELTA CONSULTANTS, INC.l? Number: L-196

u DETTA FIGURE 0-10
0



SYMBOL BORING DEPTH (ft)

• B-307R 20.0

DESCRIPTION

(CH) Dark Gray Sandy CLAY

liquid
Limit

78

Plastic
Limit

34

INITIAL

FINAL

Moisture
Content (%)

82

68.6

Dry Density
(pcD

50.1

63.0

Percent
Saturation (%)

93.7

100.0

Void
Ratio

2.362

1.674

Specific Gravity: 2.7

Remark: SAMPLE SATURATED AT 1.05 KSF
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NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ftl DESCRIPTION Limit Limit

• B-313H 20.0 (CH) Dark Gray CLAY 94 34

m Moisture Dry Density Percent Void
~

~ Content (%) (pct) Saturation (%) Ratio
>-
0

INITIAL 2.185" 86.4 52.9 100.0
"0

" FINAL 34.8 85.7 97.3 0.966
u
0

"~ Specific Gravity: 2.7
~

">
~

~ Remark: SAMPLE SATURATED AT 1.1 KSF

'"

Pi
0:
>-
'" CONSOLIDATION TEST Project: Playa Vista - Site DE & Ballona Creek
'"
~
>- Location: Playa del Rey, California
'"z

k;ROUP DELTA CONSULTANTS, INC.0 Number: L-196u

@ DFTTA FIGURE 0·12
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NORMAL STRESS (KSF)

Liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-315H 20.0 (MH) Dark Gray Clayey SILT 74 39

~ Moisture Dry Density Percent Void
~

~ Content (%) (pcf) Saturation (%) Ratio
~

0
INITIAL" 65.1 61.1 100.0 1.757

"0

" FINAL 30.0 88.0 88.6 0.915
0
0

"
"

Specific Gravity: 2.7

">
~

ill Remark: SAMPLE SATURATED AT 1.1 KSF
~

~

?i'">-
~ CONSOLIDATION TEST Project: Playa Vista - Site DE & Ba/lona Creek
~

>z

(''" I----- Location: Playa del Rey, California>-
~

z
k;ROUP DELTA CONSULTANTS, INC.0 Number: L-196

0
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NORMAL STRESS (KSF)

liquid Plastic
SYMBOL BORING DEPTH (ft) DESCRIPTION Limit Limit

• B-319R 20.0 (MH) Dark Gray Clayey SILT 66 34

m Moisture Dry Density Percent Void
~

! Content (%) (pcf) Saturation (%) Ratio
~

a
INITIAL" 66.8 72.5 100.0 1.324

"a
~

~ FINAL 57.0 70.0 100.0 1.407
"
";< Specific Gravity: 2.7
">
~

~
Remark: SAMPLE SATURATED AT 1.05 KSF

m

'" GROUP~
m 1(11 CONSOLIDAnON TEST Project: Playa Vista - Site DE & BaHona Creekm
>z
'" e-- . Location: Playa del Rey, California~
m
z

k;ROUP DELTA CONSULTANTS, INC.0 Number: L-196
0
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Sample Location: B-305H Confining Pressure: 2.1 KSF

Sample Depth: 15 feet

Soil Description: (SM) Olive Gray Silly SAND
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1"'1
1
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Location: Site DE & Bollona Creek ChannelI
"~.__ROUPli i~r: TIME RATE CONSOLIDATION
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(CH/OH) Dark Gray Organic CLAY
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APPENDlXB

Laboratory Testing

Page B-1

I

[

[

The results oflaboratory testing performed during this study (for the subject site and the

northerly neighboring site) are enclosed within this appendix. Table B-1 presents a summary of

laboratory test results.

The following laboratory tests were performed on representative samples in accordance with the

applicable latest standards or methods from the ASTM, Uniform Building Code (UBC) and

California Department of Transportation.

Moisture and In-Place Density

The field moisture content and in-situ dry density were established on relatively undisturbed ring

samples obtained from the borings. The moisture content was obtained in accordance with

ASTM Test Method: D-2216. The in-situ dry density was computed using the net weight of the

entire sample. The results of these tests are presented on the boring logs.

Classification

Soils were classified with respect to the Unified Soil Classification System (USCS) in

accordance with ASTM Test Methods: D-2487 and D-2488.

Direct Shear Tests

Direct shear tests were performed on two remolded samples that were saturated under a

surcharge equal to the applied normal force during testing. The apparatus used is in conformance

with the requirements outlined in ASTM Test Method D-3080. The test specimens, 2.5-inches in

diameter and I-inch in height, were subjected to simple shear along a plane at mid-height. .

The samples were sheared under various normal loads, a different specimen being used for each

normal load. A strain of 0.050-inches per minute was used to evaluate shear strength values.

The specimens were sheared until the shear stress reached a constant value or until the sample

deformation had reached approximately 10 percent of the original diameter.

•
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The shear stress values obtained from the tests were plotted versus applied normal pressures.

The best-fitting straight lines were drawn through the plotted points to obtain the shear strength

envelopes. The cohesion and angle of internal friction of the soil materials were evaluated from

the shear strength envelopes. The direct shear test results are shown on Plates _

Consolidation Tests

Consolidation tests were performed on undisturbed soils samples in accordance with procedures

outlined in ASTM Test Method D-2435. Samples were placed in a consolidometer and loads

were applied incrementally in geometric progression. The sample (2.5-inches in diameter and l

inch in height) was permitted to consolidate under each load increment until the slope of the

characteristics linear secondary compression portion of the thickness versus log of time plot was

apparent.

The percent consolidation for each load cycle was recorded as the ratio of the amount of vertical

compression to the original I-inch height. Hydroconsolidation (collapse) and expansion

characteristics were also evaluated by monitoring the change in volume with saturation while the

specimen was confined under constant normal street. The consolidation test results are shown on

Plates B-17 through B-2 I.

Maximum Density/Optimum Moisture

The maximum dry density and optimum moisture content of two representative bulk samples

was evaluated in accordance with ASTM Test Method D 1557-911Method A. The results of this

test are summarized in Table B-1.

Particle Size Analysis'

Modified hydrometer portion ASTM Test Method D-2422-72 were conducted to aid in

classification of the soils. The results of the particle size analysis are presented in Table B-1.

Expansion Index Tests

An expansion index test was performed to evaluate the expansion potential of typical onsite soils.

Testing was carried out according to UBC Method 29-2. The results are presented in Table B-1.

PACIFIC SOILS EENClIINEERINClI, INC.



TABLE B-1

Playa Vista w.o 500464

SUMMARY OF ~RATORY TEST DATA

Group
Max. Dry Opt.

Depth Soil Classif -
Density Moist.

Boring ( feet) Description lcation '" Gravel • Sand • Silt • Clay (pc!) ('I EI RV
~ - - - - - - - - - .. - - - - - - - - - - - - - - - _. - -- - - -- - - - -- - --- - - - - --- _. - - - --- -- ---. - - --- - -- --- - - - - - -- - - -_. - - -. - - - - ---- ----.- -._--.

9·01 15 .0 Silty Sand/Sandy Si- SM/ML 0 50 40 10
8-01 25 .0 Sandy Silt ML 0 40 3. 22
8-01 40.0 Clayey Silt ML 0 2 58 '0
8-02 0 .0 Clayey Sand SC 7 50 21 " 127.5 '.9 17
8-02 20. 0 Silty Clay CL 0 27 J1 "9-02 30.0 Clayey Silt ML 0 7 63 30
8-03 15. 0 Sandy Clayey Silt ML 0 23 59 18
8·03 20. 0 Silty Clay CL 0 0 47 53
8-03 35 .0 'Sandy Silt ML· 0 35 50 15
8-03 40.0 Sand SP 32 65 2
B-03 65.0 Sand SP 7 85 5 3
B·04 10.0 Clay CL 0 17 13 7Q

8-04 25.0 Clayey Silt ML 0 20 55 25
8-04 45.0 Silty Clay CL 0 0 37 63
8-04 55.0 Clayey Silt ML 0 0 52 "8-04 65.0 Sand SP 0 90 7 3
8-05 20. 0 Silty Clay CL 0 10 43 47
8-05 55. 0 Clayey Silt ML 0 2 63 J5

",... B-06 JO. 0 Sandy Silt ML 0 32 51 17
8-06 45. 0 Clayey Silt ML 0 2 51 47
8-06 70.0 Sand SP 7 •• 2 J
8·07 0.0 Clayey Sand SC 11 45 20 ,. 125.8 9.' 32
8-07 25.0 Clayey Sandy Silt ML 0 3. 37 '5
8-07 30.0 sandy Silt ML 0 47 43 10
8-08 20.0 Clayey Silt ML 0 , 71 27
8-08 40.0 Clayey Silt ML 0 0 53 47
8-08 55.0 Clayey Silt ML 0 5 57 J8
8-08 65.0 Sand SO 0 97 1 ,
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TABLE B-1

Playa Vista W.O.500464

SUMMARY OF LABORATORY TEST DATA

---._---._---~--------._--+---------------._--._---.

Group
Max. Dry Opt.

Soil Classif-
Density Moist.

Description ication , Gravel , Sand , Silt , Clay (pcf) (l, EI
-- -- - -. - - ------------. - - -+--- _._-

123.3 10.0

RV

H10.1121.4

Clayey Sile ML 0 12 50 J8
Clayey Silt ML 0 15 SS 27

Sandy Clay CL " " 28
Clayey Sile ML 0 0 68 32

Sand SP 20 78 0 3
Sandy Clay CL 5 J8 27 30
Silty Clay CL 0 I2 36 52

Clayey Silt ML 0 18 45 37
Sandy Sile ML 0 J2 53 IS

Sand SP 0 " 5 3

Depth

Boring (feec.)

- - - - - - - ~ - - - - -
8-09 20. 0

8·09 45 .0

8-10 0 .0

8~ 10 '0 .0

8~ 10 60 .0

~. 8-11 0 .0

8-11 15.0

8-11 25.0

8-11 35. 0

8-11 60. 0

1
,.

-,..



COMPRESSIVE STRESS IN TSF
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8·01 25.0 106.0 19.9 80 ML Sandy Silt

REMARKS: WATER ADDED AT 1.07 TSF
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CONSOLIDATION CURVE •
PACIFIC SOILS ENGINEERING. INC.
3002 DOW AVE., TUSTIN, CA 92680 714-730-2122

W.O. 500464 PLATE B·1
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8-01 40.0 89.0 33.4 98 ML Clayey Silt

REMARKS: WATER ADDED AT 2.13 TSF

CONSOLIDATION CURVE •
PACIFIC SOILS ENGINEERING. INC•
3002 DOW AVE.. TUSTIN. CA 92660 714-730-2122
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COMPRESSIVE STRESS IN TSF

::.¥::: .

...,..,·i ..

•••• j ••.
...... .;......... ; .

.,.....; ....,.

····f··
.... ;

.....; ..

....:.....

':.i" ':. :.t::::~ ·::l·::.L·:.;::.~·:.~:.{·:.::.t:i:.!:.d·· . _. '::::. ::.i '::::::~ :.... ..: :.:.'.; :.:.': : ~ ' '••...:.:.::..'.: !:.::.'.:..i.<•••••••.... \.. .... ;.... .;. ......•...; ..,..~.,.... .;..;.,.;., - -
':::l:: ....; :;:::."l"::t:::~::.;;::!::~·:~:.~·:.i.:.r.7:::I··

.....:.. ·:l::::.~··:.7:::;::.7::rt:;:.7:.r.i·.t:;:i
.; , ~ :...;. ,.•.; .;..;.; ..

•••<••....,..

.........::.-;::

.............: .

8.0

..,.:"'::::.;: :::.~.:: .::t:::-:t:.::t:.:{-:t:-tttt:+:t.:t:Ht::: : , .;.. ··,····~····;··.;.·.;.··i··'··; ..;·;·.;.·i·:·;··· ,•........

....... ;. . :.;::..:::::: .. ::·:i:.:.:.:.:;:.::::I:::r:::f.::IJ::tr:~::f:f:~:t~~::~~:::: ··•.••.·.•.•·.;.,.•,i.:.••.•..•.•.•..:•.•.~.~.:..: ..::.::.::.:::..:,'.~..::.~.•.~..: .••.: .•.;,~.,.•.•.•.f:~.•.•.:~,[.•.•.~:·•.•.:=.·![.•·..~.;:::.•...:,;'.j.,.·.•.,[,:.•-.;:•..<i,;.·~.•:.·~.,:.:.•.::.:::.:.~..::.::.~..::.~.•..:.'..~:..:.•.•.::.::.:•..:.::'.':
.::.·:t:::::··::::::t::::·1:::·t:::!::·t::;::~·:t:·t:.t··nt·;··

18.0 F.:::.:::.:.:.:~:.~;::::::;..:..:..f,.:::;.:..;:i.:..C.:c:::~~.:~c::::::::~;:;:.:.::.:::.::.l.:::::.::.:i.:::~::.::f::.::.~:I;;:::~fr.:~:J;:.::~fr:;::i::J;;::l;;·:~;;::::r:::~t~.~c::: ..:..:;,.:. .:::.~:.:.:.:.:.:.:..:...fr.:··.:·.::·:::~:l~::::~::~~::}::.::::~::::~·::i"~·::.~·.·.: ..•"·.:.;:,..•~..·•.·.::~..·.}i,:~·.:...:~.•..:~!:::...•.::·.:;.•.~i.,·~.::..·.:"~~.::.::.~,:i:~..::"~.-.~:.·:.·:::.·..l:,:~.:..·.~:,:::..·..·.:;.;~:...:~_<::..:_~_.,;l:.:~.::.:..:.......•..•:•....:::::::~::~~~::~::::~·::I'~.:::~·::::~:·.::~:.~~·:.:.t
....::r:.:::::.r:: i :::l:::.1::':'E:t-:LFH:r~.tI-t.:::.:.:· :.t::.:.:.:.::~::~.~..:. ....;..:.:..':",.. _ _ __ _. _ _ : .

':::.:.. ..:. . , ,.•.;.... . : ;. ;...•.. : ' . ~ .
20.0 t;;;;;;===....::;;;;...;;;;....;;;;....::;;;;;;;_..;;;;;;;;;;;;,..;;;;;;;;;;;;;.-";;;;'";;;;.',...;;;;....;;;;;;;;..;;;;..=.;;;;;;;;;;;;;;;;;;;;.•..;;;;;.•';;i;";.;;;;..•..,;;;;.:'-w.':':';;;;'.;::;;;;...I·.w.'·.;.;;;;:.;:;;;;::::.;;;;·::::;;;;::::.;;;;r:::;;;;;j:':·::'

16.0

14.0

10.0

·:·:·.I·.·.·:.t,.:·:·:I:+·:EtLtHItt-:·
...;.. ·····;·····'····7 ~ . . . . . .
... ~.. . ~ ~..:::" ·::::t::::.;::·t:::~·:·7::;::~·:r·t:,;··~··;:~·r:·· ·:::.?·::·:~:·:·r·~:·:r7:·:r;:·~·:;·:F·:·:·· ::·r

12.0 E.==-':'i...•==..=..•.=:f.=.i:::i=:.=._,;8•.•....,=,;=i..=..:::::::'::LB:::.:S"'i':f..,..====~S;;;: ::;::;~8,.::;:~.;..4;8.•. ,::;;:.•.,+== i:::•...=::.1.
•,",.;•. t·";'.,.: .-i. ;... ::.;:::::..•;'::";" '.~':.~:.T::i':.;':~:.;'.t 7.7 _.. .. ",_" ........... .:. ,..•. .:. ,.~.... . : , .;.. ; ..~ ..;..~., ; .;.~ .

. ~ ~ ~ .,. .. ; ;...,..•.. .;..;..,.- .•. ;. ,... . ~ , ;...... ..;. ; ; .;. ,..
····;····1 .. .;. , .. .:..-f. ; .. ; . .:..,.:..;.•;.,..... ::::::::··.;:::.t::.;···: i:::i ·:::i·:.:·.t-i:.~·.::~·

..·:.:...·:,·....·•.•..•·..·.••.•.••••..•.•••,i..•.•·.•".'.' ..·..·.,~.:.·•.•.••••·.i.·..·..·.,:..·..·..·.i.·..·.~.'....._'.:....•,•...._•.; ..."•.....:....,;.....~..::. . ..... "';"'1 ,':', • I . : •.. ...; ...~ ...~.. ···::·:::;:·::·i:;:·~··;:~·~··

f
I
(.:J
ijj
I
Z

UJ
(.:J
z«
I
U
f
Z
UJ
Ua:
UJ
0..

.

'7•I

I

L boring ~.Pth (ft.
dry In situ -200 group typical namesdensity moist. sieve symbol

B·03 20.0 73.4 4B.5 100 CL Silty Clay

.-

REMARKS: WATER ADDED AT 1.07TSF

PACIFIC SOILS ENGINEERING, INC.
3002 DOW AVE.. TUSTIN. CA 926BO 714-730-2122

W.O. 500464
CONSOLIDATION CURVE 11 PLATE 8-4

1,.
•



•

COMPRESSIVE STRESS IN TSF

0
0.1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 910 2

O. I •.·.········ ..,.........;;:,:r . ...•. ....·i.
.................• ~ " ,......•.... , L.·.: ..i. ........•...•..........••••r...•••• i,.'.- ,..' ,. ." ~"" ..•.. , ;.:..;., ............. .'...... . '.. i'",-' ·~',F:.·.

I ·.····.········::T.'~;: .........: ..ii ·. ...............•....................••... ,.... .,..... .•...................... .., ,... ......!
4 .° .Ci...;:C:::: .. .. . ..

....····...'i .. '·· .......i. :::: .
................ .... i. ; .• •••
.............. .....;.......... ..,... - ..::. . ..

6.0
t
J:
C)
iij
J:

~
w
C)
z«
J:
CJ
t
Z
w
CJ
cc
wa..

8.0

: .. :.

I· ...
,.:::::
I.........·

..........
.....

.... i ....·

......,.......,

.......•••..•.. , ...

.......

[

[

•

boring ~oPth (ft.
dry In situ -2UO group

typical namesdons"" moist. sieve. symbol

8·03 40.0 tOl,4 11.9 3 SP Sand

REMARKS: WATER ADDED AT 2.13 TSF

PACIFIC SOILS ENGINEERING. INC.
3002 DOW AVE.. TUSTIN. CA 92680 714-730-2122i

i

,

CONSOLIDATION CURVE • W.O. 500464 PLATE 8-5



COMPRESSIVE STRESS IN TSF

26 7 8910

.....................

......

..................

.. "," ...
...,., ....,....,:

5432

: ;..

..•.....• -:'. ··1·...........:..

,...

6 7 8 9 15432

•••••• -;0 •••••••••••••••••• .:. ••• ; ••• ; •• : •• ; •• .;..;•• : • ..:. ••• ;.;.;.

~ •••~ .j. '.7::.....t:Z:.:".::.i'.7:t:;::...~ :::-;:::;; "_ ... ..;..:.;... ".: ..
........:..... ·':':.t ".;:.i':r::J.t;',i':··';'":::i" .. ;.. ; ..;..;.. :.~.; ; :::::::::;.: :

:::i·····: :::.i:::.t··) :·t::; :+':::.t:r·i":(:!··

..... ; - ; ..

..............,.. .....,..
......-

8.0

6.0

.....;.... .;. .. ;... ; ... :..... .:.. ,..; ..;..~.:.;.;...... . . . . . . . .' . . .

......... ;······;····.·.~~FEt[H[HE.····:; .• :••·.,::Ft=.l.•·..••.;,:.....•....•..::_!:: :,:.•.••.:-_;,~::..•.:~,:,~·.·.·.i.~.~.!,~.•.··.:.:.~.;.-.;.·,.·.~_;.;.·.•.•.•..; .•.•...:.....•.....•...•......•...•.....•..•:..:..:•..•,~; : : :....•..••..:: :..:.: ::.

...... _. ":::::::: ::::r:::~'::.!' ::(:·:·r:·:·r·:-r·rn·:rH:·r· ::·:.!···· , ':::i .. :;'::.!'.. ~ ~ ~

14.0 I::==.:..: t.=':':'::::::l':'::.;::.:.-';.,,".•C.:.c:.:.f~."::~"::::f,r:..C:.:..-;~i-.:.:"}f,:.~:c}f(·::i,'-;:::"t::~:fi::+t·::~.:-'.::=ft::l".,~.:~;.!.~f,t·t:":·."·::...:...:.....-'·-'..-'..-'".;'1""'''-''-'.".:".." -'j..:...._·.·::;.1·:;::·:i-'::-':.~-'..·.t·::""·~·."·~:·:·!·."·t.:;·.!:;·.t:::,;:~:_~:..;:~..;:..;:..:..: ;:..;:..::.~:: ~.

.... ,.. .. .....~. ~ ... :::::::::::::::::~...:.:.:...•..-:.:'.·........•....•.•.:::•....=.::..c....•..•.::...::._~.:.•~..•.::..::.•...•..::..•;:..•...•.....•.~.;.:'..::.•...•..:.=....:~ .•.::.•.-_~..,~..::.•...-.::::'•..•...•_:.~.•.~..•...•_=.:.,;..:.~.:..,;..:..•.~...•::.•.-_:....~..::..-.:..:~..•..:..,~.'.•_=.'..:~ ..•..•.•..::.•..•..:..•.::.•..•..•..•..•..•.:...::....c••.:::.,:.:.•.•..•....::.•...::.::.:...•.::.•.
::.·::t:::··:·:·t:·::·:·:t:·:·f::t~:rlJ:ff:n1rtF:::::~:::::·:::::.t·:::::::::,~,:::::"

1 6. 0 f==.•:::::~f.. :::::::::::+.r-'.: : :.f..;: :.7.{..-':.:.-':.:.f.r-.-'..:.:.;:t-'::-'::.f.:-:-'::f.~·:-':if.:·;..i·-'::t..;:;..i·-':l:::-+;:tE:_f;·.f.tfi·.f.·:.-'·:.-'·.:-':.:.-'::.-':.:·-'.-:t:::.:-'.:.:-'.:.:;'::-'.:+::f.::;'::;'..;;·~-'::-':.:-'·.:_f.;·.;'·.:;:::l;'.•-'.:+.i·;'.::;'.!;'::;'.:~;':.:f..!;'::ft;;·~;':.:_f~:.f.~;':.~~:.tE.:.t>;.;:_t~:::.::::.;:::.;:::.;::.::;::::;:.:i;':':;::':-'::-'::"":.

·······..;;:~.Xt..LITH]··HmIt!t5:<1<.·.F:;· •.~~.:l·.~.t+'i.;::rHftilV.;:./;.Yf/f..

::: :::..:.•.•:•••::::•••...•.:·::::::::::::::.t:.::..••..•;:;;:;;::::.·••:r:··::,i..;::1:......~:';.{:~.:I:);:t..••~:!:}:l:i~:~;:t::;;:I-:r.:..:..:..i:...:...:t:ii:.:•••:;:;·:i:.[:;:::··:.~:l.........t:!.:i.}:,:...:l.~.l...:i!.:.:l.;;·:t:J:••~:j!:l:I:l:;~::;~:i·~::;.•;::...:).}.}:i::J:;;.f:;;:f:;

10.0

12.0

to:r:
<!l
w
:r:
~
w
<!l
Z
<:r:
u
to
Z
w
Ua:
w
a..

•,
1

boring depth lit.
dry In Situ -200 group typical namesdensity moist. sieve ."mbol

8-03 85.0 117.5 16.5 8 SP Sand

. .'

REMARKS: WATER ADDED AT 2.13 TSF

PACIFIC SOILS ENGINEERING. INC.
3002 DOW AVE.. TUSTIN, CA 92680 714-73Q..2122CONSOLIDATION CURVE • W.O. 500464 PLATE 8-6

(+-'1/



..
COMPRESSIVE STRESS IN TSF

2

......

.. .......

..; ....
.....•........

...... :.

6 7 8 91054

... , ..
..., ..

3

....... ;..

2

........... ( ..
...... - -.. ~

....

,....

.~.;.·C:C'CC.C.: ,

,.•.. ,." .

7 8 9 1654

...., ':::r::~'
..:-
"." '0;0.... ;....-"

3

...... :.•:
.... c.. 'C.":.

'.' ....

... :....
:"·cc:

2

~
J:
(.:J
jjj
J:

~
w
(.:J
Z
<
J:
U
~
Z
w
ua:
w
~

~.

L

l

,

boring ~ePt" 1ft.
dry In situ -~vu group typical namesdensity moist. sieve symbol

6-04 25.0 93.2 32.3 80 ML Clayey Silt
...

I

L

REMARKS: WATER ADDED AT 1.07 TSF

PACIFIC SOILS ENGINEERING. INC.
3002 DOW AVE.• TUSTIN, CA 92660 714·730·2122I CONSOLIDATION CURVE • W.O. 500464 PLATE B-7

I A'1~



COMPRESSIVE STRESS IN TSF

2

:::.~.:.

.......: .

•••••••<•••••••••

5 6 7 8 91043

..... .,.... ~.

2

·· -i.

: :

;.. ~.; ..:.;. ;.;.;.
.: .... .:. ;.;.., .•..

567891

..:....,

..•. ~.., -.:.;.~ .•.: .... : ..,..; ~ ...;....

43

.. : ....•.....:

2

•••• <••....,.

.:::::::

8.0

2.0

6.0

4.0

:::::::: ·:·:·:·:t:· .... :.~ :::::::: :·:-I·..J·:·f::-1-:ttl·:t+H::· .. ·· "::·:·:·:·:r .. ~..

; ••••••:.•·....ti:tIJI:i:HIHJIL:.·::::::.. i

.. ;:,..
12.0 f:=2'.:::;.....::::-..:=....±.•.::::-± 2':::;.. ±.3".=':i2'.:..,:::i:'i.±..;.:.5::.;2":i::+,:;::::i,..;..=;.:.=====±.,.±.±....,±.8...±.. ±,..,±.,fl.•S,,:;;:.=::+::=,J

.............; ; : ··'··:.i'.·:1·:.t-·:t.i·:1·.::!:~·.~·.:·::. ·:·:·:·:·:·:·:·T· ~ ":::::.r. ~ .. ·:t::}:::t:::t:tI:1It:f.:HIt:.:.. ···· ':::':':'::":":":':":':':':":
•..•.•.. -1-' .•.. _. :::":.; ·:::t·::.; ::.::::.;·::.:::.~·: ..;.:.;·:.i:.7:t:l:.~·.;·. ..... _. ...;.... .;. ....j ... : ••..•• .:. ..". '':''1- ;./• .:..:.._ ::::::::::t:::::::::

.., , ; .. ~.; .;..;.;.;.,. . ; ;.. . . - .. ; .. ' .'

o 12'±±±±2':f~··~·:·~·::f-·f-..~·.;..~..~·:f::f-·±±~::f.1:f.::f.Ff.:~f.·:i·Ff.:tf.::f.Ff.~·i·yf.·t.:;·~.f.·~.~ ..::::::::~.~..+'~.=::::f..~..f...~..f."::::::::~::;:;'~"~"f.: .~·:·:±f~·::+f~·:·~f~::f.:T;.:·:±1·:f.·:+~:·:±r+~~·}.:;:t.:::·j·~:t~·:·~·..~:·~..~..~..~::l·r~::~::~::.~·:.~·
14. '::::::i':: ::.~ ·:::t::::~:·· ··:.i·::l·:.~·:.!:.L·l".ti"}:.t.L:::. . ·····... ·i ···i· ···i····~···i··.;.··i·.'··i··.·i..;.·i·;.i.. ···... ..•_.....•.•.

.. .. ~. ":::::;. ." ~.. :::;':::.: ··:·r ::+:·:-r::::~:.:y~+·n+;.·~::::·· ..::::::.':.:::::::.:.:.:.:.:j':::::t: ..•...•.....:~_.;.: :::.:.•::::..•~.•.:..•.·.:.·:..•.:.'.•,::·.•.::..:.·.••:~_-.•f,·.•:.•.·.·.•::..:~ :::.··_=."r:.·.•.:·:_.:~.,::.·.:.::_,r.,.:·.•.:.:.'::.,::..•...·:~.,t..·.·.•:t::' ~.:,~..•._~,:..•.:_~,••::..•.:.:•...•:........••..•.•..........•..•...:...•:......•...::.~.,..•......•.:.:.....•.•.:.••......:.•.•.....•....•
...... ~ ..:·::::::T::::~r::~:::f~::l:~::t:~·t:I:·t·:t-tTfHIf·:·.·.·· ·······s·::.....; ::::.;.

16.0 E==.~::~:.;;::.:f-::~:.~~.:;~.f...f.~......•..~.•..:.::::.....•..:::...••...::...•.••.•f.:::.;•••..::•..•.•.....:::....••:.r.:~,:..•...:::..•.:•..••.:;.._~:;,~.:f..:...•.:..••f-:~l,::::.::.f-•.::..•.:.~;..•::.•:•....f..•.••_~:,:.;...•..:.••.:;..::,:.;.:.:.f-.•:•.•.__:_r.:.:.•.:+._.:~:.;:.•.•.~..•:..:_:..'~.f...•.:.:::.~;...:~.•:::'~f._~...•.•:.:=t,1,.,::..:f..:f:,~.t..::.;:..•:.:f..:::.:•••f..•:••••••f...•.••.••••f.::.•:••f..:.••....::::.:.:•.•:••~....••..•::~f.,:.., .•.•.::••....•..::.:.•.•..::••..••.•••::•.•...••::..•:,:.f-.:~f-·:::f-::::;.:.tf-:~~~~~::::_fr~::::~:::=fl::~:~:~jf.\~:~~f.:~:~:::~f.:::~.::I::~:::;-t"~.~~;.~}:;~:;.J::.·:::f.;::=f.r::"t:+t:lt:~::::::.::::~::::~::::~::::~::::~::::::t::~::::~::::~::::~::::~
:::.t:.. "'::.;.:' --!-. . -r Y -, :t·:·::::J::::::J::::::l::::1:~J::l:::fJ:rtf:tnF:::::::\::::~::::I:~~::~:::::::

::: ::::::::.·:.:~:·::··.·.:·.·.·:·.:.::~·:..i ;:.·..··.;:,i.:;:{:·:.r:l.ii:!.!:::.J:i.J:;:I:;f::..t.!.]::.;:f;~:::..:r:l.:i\:i\:;:.::••:.::=:::.;:::·••:.·.··:·•••::\:::::·:··.::•••:·•••.••:~::.·.:i::i.;;:f:~.:;1:!•.::~:r:~l:i:f.~i:..::I.l,}:i;:~t..:t:t:f:.t:t:t:••.r:r:~::fi.I.I:I:I:

10.0

f
J:
C)

UJ
J:
Z

UJ
C)
z«
J:
u
f
Z
UJ
U
II:
UJ
a.

boring ~ePth (ft.
dry In Situ ·2UU group typical namesdensity moist. sieve symbol

8-04 55.0 81.1 41.8 100 ML Clayey Silt

l
REMARKS: WATER ADDED AT 2.13 TSF

PACIFIC SOILS ENGINEERING. INC.
3002 DOW AVE., TUSTIN, CA 92680 714-730-2122

•..,
f.

CONSOLIDATION CURVE • w.O. 500464 PLATE 8-8

"



..
COMPRESSIVE STRESS IN TSF

2

c ·:.··.·.:::.·.
.. ....

...............

......
.-........ ':.'; .:.':

':..

.,.... ....
... ,. . . . .

':'...;.:.... :
....

6 7 8 9105

l".t:j::~:.i·.r:i:i·! ::::::1::' .
"1 ._. ·;·., ..~·i·.;..i.:.,.

4

.
.. ..... :"c': .....

3

.... .;. ... .,.

2

.......;

..:..:~ -.;.
. .,- _.
........... ! ·····1:···

...... ':'

........ .;. ... ".....~

. ; :

....

.... :...
............

I .'
8.0

10.0

~

I
t

I
~

J:
(:J
iij
J:
Z

UJ
(:J
z«
J:
u
~z
UJ
u
a:
UJa..

boring epth lit.
dry In Situ -:£uu group typical namesdensitv moist. sIeve symbol ,

8-05 20.0 57.7 70.8 90 CL Silty Clay

REMARKS: WATER ADDED AT 1.07 TSF

PACIFIC SOILS ENGINEERING. INC•
3002 DOW AVE.• TUSTIN. CA 92680 714-730-2122,.

CONSOLIDATION CURVE • W.O. 500464 PLATE 8-9

•.



COMPRESSIVE STRESS IN TSF

. .

........

.......:.

••••••.:...........; .••.••:•.....,.I fIliltIttt .. ;.....:..; .•. .:..; ..
..,.... .;. ..•... ;...,..; .. '-.; .. ;-;..~.;.;.;.

....: .... .:. ... ;._ .•....

'::::.;' ·:·;··:·.:~·:·:·:t:·:·t:-:+:t·l:-t-:H·tH:·t···

, .

.:::."t: .

.... , .

, , ..

, .

I···

8.0

10.0
...", ::::.): ',;:.•••...•.:;:: .••.•.,.,.••••••.~.,~••••••..~;;..••:.•••_~,;••••.••.•;~.••.•.•_,:.••..•._,'.:~.••..•·.','.:.·M.••.".._·.,'.:...••;;~••.•_~,!: _~:.•.:...•..•..•.:.: :,.; :.:.::.::::.

......." :::::::::::::::.t"::.:-:::j ':.~. ::::~·:r:-:.~:.i·:i::::... . .-;..•:!I!';.
... ":.. :r:::l'::.i:::t::.;:.t:.:;:t:.i.t.~.~ :;.t:::"· :..:::::.; .-, ":::.t t::.~·::.7::.::· ~.- ;. :._.;.. . , .

.~.. ... ·····::~::::;·::·t:::f::·t::;::~·:;:·t:;··!··7:t;::··· .:. -,.) ": : ::::.T·:::·t::::;:::,~·::·T::~·::Er:~:·:rtrH:~:·:·:: "::::::.'::.~'::.:'::: ..
12.0 r"'::..:+....."'::.. "±"'::f.':+... ,."'::...:.,;;:::,,::.E7:::=j::.·.F.,·:::S··:.t+:.;:.p,'.1'+';.7:1+"""+.,'::.=':2 ..,."'::.. =.+,:=::::.:f.;.:=.:,=::::t1..:.=·.i..+·.;::+.,.:.f?;.:,::+..!:.+!,.j+:.,..~±,:,._+;.,.:"':::...==...±....=1.....

.......:.'.~..: .;. ..: ;. ··,····.t:::1·. ,··.t:.t:.;·:.t·Lt:LtX.i······· ,.......... .: .., ,., ,.; I

..; .:...... ..; ..; ;.~.~.;.;... . , ::;.:::::::, ::::.;. ·::·~::·:·::.::·:·:r:·F·~···t:.7:.;.:.i·::i.h.7:·· ····::::::·:i·:·::·::::::
...... -:- .. ,.. ::t::::L":.t. .,.:.~:.t:~·.t.t:1·.::;·.tt·· ..,.. ::'::i", "'p. ..,.':' •.,.:•. ,.:.,...:..,..

•.. ,.. . •.....!. , '.', . I . " < • >• .~••••••••: •• - •• ~ •••:::_~.:,.:.:•••••,•••_;.:••_: .
•.•••• .:. •• -•.. <: ::,::::::.:::.~' •.:~:::~ ::~::':::;::i :~'i.~:~:;: .":::::.~... :.. -, ..,,!.. .. -:: :~.. :;:::·Y::·T:·~::·T· ,! ':.;" ~.: :!',: ::.~....•.••..

14.0 f"'::"'::.~..~..~..==f.::::f.~..~.,E:. .~..~.,~..~..~.;~..~.,~.~.,~..j.,~..f;.~.~f:.fLj.i~.:if.:if:.:;~._tf-.l:;>"'::f"'::+"'::::::F.:;.:;..j.,:;..:;..:;..:;;."'::;;;;:;.i.:;..:;.,t..::.;::..~"::..f;.f.,~..f;.::.,~.,::..t·::,.::,.:;;.::::::::::::::;;:::::::1
·::::::·:.t::."l"::.t:::i::.;::i:._.;.. ~ ,.;.,. ·f ·1 ••• ;.···., .• : •• ·., • ..:. ••.• : ••;.;:, . ..:.<.:: .

.··•••·;·:;x·riJTHHnuL.....: ••.···.:•..·.i;j.:·r1.jHHHit;t·~>/v.>
16.

0 f"'::"'::.~..:;..:;..=:.:.:;:.:.:::.:.::i:::.:.·:<::..:.:::I::::~f::::~:::J~::::~.::::;:J:;~::.:;:.:.~t:;:::::::t:;::::~::i~~~:::t:;~::tr~]:::~fr::J3~i.f-t::.:i:::::=::t:::;:::::.:.:f~:.:::.:.:::.:.:::.:.:::.:.:::.!~::=.:; ..:;.•f;::;•.::;;.::.~:;.:.:;.:.:;.:_::;·::..::.~:::::::j.i·:::::::~::·:f:t~·:::.t::::+t·:::~::·:+~·:::~.~..j2·'T::::.ti:¥:::·_t!..::.:;.:.::..:.:.:.:.:.:.::.~::::::::::::::~:.
... "I ...••...; 1 ;.. • • ..,. • .., •••• j ••• ~ i-I' ..•••. . ••••••~ •. :.•..•....::•.•••••••••.••.••.:..:::•.~.~:••: ••:.:.:••••.::...•..~,::•.:••:.•::.:••••••::._~.,~•.•.::.•••..••::..••,:>'.~.:...•.::~_.•:.~..::...•.•.::.•;.~:.•.::.•.-_i.,:.::.·..:.~,•.•.::.·_~.,~:..::.·~,~.•.•.·_'_i.:.::.·~.,;>~.•._Z.'~.~.·_,'>;.·:.:_'.::•.:.:,::•.•.•.•..:..::..: .•....•.::..•...•....::~.•.•.•.: :..:~..,_i.,~:: :..•....•...•...:.....•..

....; ·····~····:·:·:t·:·:·:·:·:·r·:·:·:·r-:·:·:·~·:·:·:t:·:·:r·:f::-F~:·r·:f:-I-H:~F·::·::·:· - .. y ,- •

18.
0 f::::f:~:::::.~::.:~:~.•~:::::t:;:··:·;:.··:·::.··:·.:;t::· .::·:·:::·:it:::::·:·:::·:·;:::·:~·:·:::·t~:·:·~:f~::·:::·r::::·:;:f:;:·:ft:;:·tf.:.ft:;:t:::·t::·:t::·:;::::·f..t::~::::·:·:::·::;: ...::.::;:.:.:;:.::::.:}::.~...~..~:.:~.:::::t~~~~:::::;:::::;i::.::;:::::;::::I::;;::::::.~:l::\::·::::::J::::::;:j::::::::l::~:~J::::~+~::'t~:~+f::l::.I::::it::~f~+_t:f:-.~':"~'::::~:~::::::::::::.::::'::Jt.::::.::::::::::~::~::'

20. 0 L·~"~"~"·~"~:~·::~·.}:·~:::~·":":";;·':":·:;;;...~.~::·:~::::~t:~::::~::::.~~~::::~'t;;:::~~::~:~:::~.f.;;:::;:···;;t::::~:f.;;!:;;J~~::i~f.:t~J.;;.f~:::::~·::::~·::~~.::~::~::~:.-~i :·:·:·:·;;·:·;;:·:·.;;··t::·::·:·::·:·::·:f~:.:":";;·:·,,~·:·:~f:~·:·:~·:·~:;:.:~:·:~F~·:·:,;;T:~:~~:·:·;;:~~:·:¥~;:·~:~~:·:~~;:·~r.-;;~·;;~~:t~:~;;:·:;;.·:.:·:~.;;·:::::::::;;::::::~:~r:;;::::;;::~~::::~::::J.

I
:I:
52
w
:I:
Z

w
<:l
Z
<l:
:I:
U
I
Z
w
Ucr
wc..

I

boring ~epth (ft. dry In Situ -~uu group tYpical namesdensitv moist. sieve symbol

8-05 55.0 93.1 29.7 98 ML Cleyey Silt

<0

REMARKS: WATER ADDED AT 2.13 TSF

PACIFIC SOILS ENGINEERING. INC.
3002 DOW AVE., TUSTIN. CA 92880 714-730-2122CONSOLIDATION CURVE 11 W.O. 500464 PLATE 8-10



..
COMPRESSIVE STRESS IN TSF

25 6 7 8 9104325678914

....,•... .;.

32

.... j ..•

..........) ..
+-,

2.0

8.0

6.0

4.0

..;. ..., ·:L:.~··.t:.:·.t7:~:.L~·.:· ":::::":::::L::' ...;.-.; .. .;...;..;.. ;..;.;.....;.; ,;

..........)... .;. :.:~:.:.:.} :i:T~rii:nI:{::t .....~ ... :~: .....:....:.:.:.:.:.:::: ~:J:::J:Ij:IIJ::i:}tf.t::
.... ,... ..~ ,. ..-:- .. ' i .. , .;. ;.A .•• :.'.;. •••... ; •..•••••• ,.. ••.. , , ••• , •••••• .;. •.•.• ; ••••• , ,.;

.... , ::.~. :.~:::i: .t::;::~·:~:.t:·\:.~·):i:i:::::· .....- ... :::I::: ···t:···t:··:;····~·::·r:~···!··t:·r:·~·:;:~··~··t.t
10.0 f:.:..:..:..:::~:.'f;.:::.===:.:.:.~.~~. :..:..f.:.:.:.:.ft.:..~.-~.::.f!:.::.:.f::.:.:.f~..:;..t:::.ft.:;·.t::~f...-t;:+::+i:+.~.+.t~...:..==::f=::.::..:;..::..::.:..:..;=~:..~..+;.:..~...~..~..~;.:..+..:...t·.j.•:..~•.j..:..t;.+"±.:.+..~.;::..~..=:.:..:..:..~..:..:..~..:..~

I
::::·:..:..:••·::f•••~.·:··:..:..~··~..:.:••:;~·:·~:·:·~~:·f.:·:•••::·••f.~·::.·.::if:·::=f·~::~·ft::=f·~~f::;vrr~J::••~f:!r:f!+f.~f:+f:·:·;:.·=..~..:···f':···::·.··::.·::..;~i::••::·•••::;::if···~·:·:~:;:+!:i~i+l~.··.~i~·:·••+f:i+f·:·.~t:~J:~~+:.~!~:f.[.±f±t+1:;.I~t:.·::::·::·:·:::·:·:·.··:·····:··.·t~·:·.·:;:·:.·;:::::~:

12.0 .... ,. ...; ... j •••• .;. •. ; .•••••• : ••••• .;. •••• ; • .;..;.,.:.;........ •••• ; ••••••• , •.••• ; .•.•• ; .••• , •••: ••• : •• ;. •• ; •• : •• :.;.,•..:.;.;. • .• ,.~ •••••••••

::::i ':::~'. ".f:::':,::.t::~·: F.·.·:.::..•!..·:.·.·..!.·.•t:.i :.~:::.. . :. .":' ~ ...•.... .;. ..;.. .;...:. ..;. :i··.·j :,.:,:;.::.... . :-.. - .
....,.:::; : : .;. ;.~.;.;.,.;.. . : _...•.:.:: ;.:..•..:..•..:._;:.:..:..:..:.;...•..:..•.~..:..:.:R.;:·:·r:~:·:F~:·:r~:·r~++::· .:.:.~:.:.:.:~.:.:.:.:.:.:.:.::

. .;. ~ .. .;. .) .:.·t·.:..I·;.;,·:·;·.. ·· ....!. ····· ..··:··;··I·;.i·.;.',.·.·.. ; ; ; ~.•.... ..:,.,.,......... .; : :...;,. . .
.:::::: ':::;:::)'::' ··~···!·:~::+·)::t:~··r.t:{:~.. ..!.. ·::::f::··· .. ·!·· ···r::::~:::.';::.~::l·:.EEH·:·}TEF·:·:·:·:·.·:.:::·:·:·J

14.0 \::::::::::.~..~..b.~.~..~.~..:i.,.~..~.~..~..t.~.:.c..:.:i;..=t:..c..•c..:+C.::.ft"~::~~~:.:i:t~::.-±i.::it~.:~~.:.~r!.:+i.:+t+.t+.}:=====..::..:..:;i.:..+..:..:..+..~..;:;:~.:..+..:..:.if-..~._t::..f;.:.:t:.f.;~..t;.f.;:t:f;.l:".::.;t.===~==~

••. t·· .::::: ::':':-}:':':':': .•. t •. :~::.t::t::t:~::t:l·.~·.::::i::.:. ....•...•......•..........~_.,~......•...•...................•...•....•.......•.:,.::....•....::.:.....•.•.::.:: :_:.••:::...•...•....•..._••.,:.•.•..•.....•.......•:..:' .•..•........•.··.i.f.,.•.·.•.·.:..•.:.-:f•.·.•.•:..•..•.:,:::~..•...•:.::~:..•.•.•.•.:,.:::..•..•.:.:!.::...•.·..-.;:r..:..•· l.:: ·:.;.:.,.·.•:.:.i:.·.•.:~.::.:.•.:.!.:.•.=.;:~..•...•.•..••..•.•.•.•.•.•..•...•.•:.:....•.::.::.::.::•...:••....•.•............: : .

.....:,.. ... ·::;.:;..:::::::j::~:::T:;.t.:.~f.:.;:::f:1:fnllfk·:·:·:::·
1

6.0 \::~.~..::..::.:.~:.:.~:.:~:::~:::+·~·.:i:~..=..:i.:f~:C.•••~i_f;..::I::{::f:::~::J+••:~~f.:i::;~::f..::Jf.;.::l:!;~::[+l~J::.~ftf!:+tflff;:f:f~:::::I::~::_::;~f.fi:}::;~.~~I::f~;.~·~~!c~1~i.:r:: ••:::f::r::ifr:c::J::i:(+r::..::ft~]::i;jl:i~f.!;:;l:lt;;:t:;ftl::l~t~t:t:r:r:r:..i:..:~;i;:r:r:..;:r~.
18. 0 f=..::..~...::.:.::.:.:ii..C..:.c...~.~.:c..7::..~..c..:~:.<f;.~:::::::.;~::::::iS:..:.._b.+.:.::,:.::::.::,:.:.~..::::._f•..::,:::.::.:::..~g.::::.::...::..::.:::.::.~..:::~.~..~..:..~..~.:..=f;.:.?.:..:..::.;:..:.+"~..::.;:::.::';:.:::;..:::;.;::.::,1.::;".~==:::.::;==:t

20.0 \;;;;;:;;;:.•~.:.::.:.~.:..~.. ;;;:.~.·.·;;:~.·.~.·.~.~.I~C.~{~...~i:~}~...·~f:.~;.":I:;C:;j::~:;~~:;t::;J:;:.~"I:;~~;.:."f.:;t:;i~;.i·.t;t.t,;f.~·:;:~?~.··~:~~;.~:~::;:·:;.· ••~..~~••:;;"t:;••:;·••:;:;::;i••••i~i;!..~·~·~:t.!~J:;••~!:;;f:i~,;i~lt;;C::J~;~~ii;;l~·J;;:..,;f.;,t;;f.f;;l~!c:;r.r~r.r.I.Jtf.J.f~J.~fJ·

I
:x:
t:l
W
:x:
z
w
t:l
Z
<:x:
u
I
Z
w
Ucr
wa.

J

1 boring epth 1ft.
ary In situ -~uu group typical namesdensity ~ moist. sieve symbol

B-08 30.0 93.2 31.4 68 ML Sandy Silt

1
REMARKS: WATER ADDED AT 1.07 TSF

PACIFIC SOILS ENGINEERING. INC•
3002 DOW AVE.. TUSTIN, CA 92680 714·730-2122CONSOLIDATION CURVE • W.O. 500464 PLATE 8-11
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[ Silty Sand/Sandy Silt COHESION 600 pst.

SM/ML FRICTION ANGLE 5.0 degrees

svmbol boring depth 1ft.I symbol boring depth Ift.1
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DIRECT SHEAR TEST
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COHESION 450 psf.

FRICTION ANGLE 28.0 degrees

1 symbol boring depth 1ft.) symbol boring depth Ift.1

• 6-02 5.00 DIRECT SHEAR TEST

PACIFIC SOILS ENGINEERING. INC.
3002 DOW AVE., TUSTIN, CA 92660 714-730-2122
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DIRECT SHEAR TEST
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Sand COHESION 200 psf.

SP FRICTION ANGLE 32.0 degreesI
1

symbol boring depth 1ft.) symbol boring depth Ift.1

DIRECT SHEAR TEST

PACIFIC SOILS ENGINEERING, INC.
3002 DOW AVE.. TUSTIN, CA 92660 714-730-2122I
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DIRECT SHEAR TEST
Undisturbed
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Sand COHESION psf.

SP FRICTION ANGLE degrees
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DIRECT SHEAR TEST

PACIFIC SOILS ENGINEERING, INC.
3002 DOW AVE .. TUSTIN, CA 92680 714-730·2122

W.O. 500464 PLATE 8-25
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DIRECT SHEAR TEST
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Input parameters and analysis data

Analy sis method:

F ines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)

NCEER (1998)

Based on Ic value

6.60

0.60

7.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

7.00 ft

3

2.60

Based on SBT

No

N/A

F ill weight:

Transition detect. applied:
Kσ applied:

C lay  like behav ior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

No

N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance q c corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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SBT (Robertson et al. 1986)
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Clay
Sand & silty sand
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Input parameters and analysis data

Analy sis method:

F ines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)

NCEER (1998)

Based on Ic value

6.60

0.60

7.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

7.00 ft

3

2.60

Based on SBT

No

N/A

F ill weight:

Transition detect. applied:
Kσ applied:

C lay  like behav ior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

No

N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance q c corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Friction Ratio
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SBT (Robertson et al. 1986)
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Soil Behaviour Type

Silty sand & sandy silt

Silty sand & sandy silt

Silty sand & sandy silt

Sand & silty sand
Clay & silty clay

Clay

Clay & silty clay
Clay
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Input parameters and analysis data

Analy sis method:

F ines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)

NCEER (1998)

Based on Ic value

6.60

0.60

7.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

7.00 ft

3

2.60

Based on SBT

No

N/A

F ill weight:

Transition detect. applied:
Kσ applied:

C lay  like behav ior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

No

N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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Abbreviations

qt:
Ic:

FS:

Volumentric strain:

Total cone resistance (cone resistance q c corrected for pore water effects)
Soil Behaviour Type Index

Calculated Factor of Safety against liquefaction

Post-liquefaction volumentric strain
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Pore pressure
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SBT Plot Soil Behaviour Type
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SBT (Robertson et al. 1986)
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Soil Behaviour Type

Clay & silty clay
Silty sand & sandy silt

Sand & silty sand

Silty sand & sandy silt

Silty sand & sandy silt
Clay
Clay & silty clay
Clay & silty clay
Clay
Clay & silty clay
Clay & silty clay
Clay

Sensitive fine grained

Clay & silty clay
Clay & silty clay
Clay
Sand & silty sand
Silty sand & sandy silt
Silty sand & sandy silt
Clay
Sand & silty sand
Clay
Silty sand & sandy silt
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Input parameters and analysis data

Analy sis method:

F ines correction method:
Points to test:

Earthquake magnitude M w:
Peak ground acceleration:
Depth to water table (insitu):

NCEER (1998)

NCEER (1998)

Based on Ic value

6.60

0.60

7.00 ft

Depth to water table (erthq.):

Average results interval:

Ic cut-off value:

Unit weight calculation:

Use fill:

Fill height:

7.00 ft

3

2.60

Based on SBT

No

N/A

F ill weight:

Transition detect. applied:
Kσ applied:

C lay  like behav ior applied:
Limit depth applied:
Limit depth:

N/A

Yes

Yes

Sands only

No

N/A

SBT legend

1. Sensitive fine grained

2. Organic material

3. Clay to silty clay

4. Clayey silt to silty

clay5. Silty sand to sandy silt

6. Clean sand to silty sand

7. Gravely sand to sand

8. Very stiff sand to

clayey sand
9. Very stiff fine grained
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SBTn Plot FS Plot
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Factor of safety
21.510.50
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1 Introduction 

This report summarizes an update to HEC-RAS numerical modeling and sediment transport analysis 
associated with Lincoln Bridge Multi-Modal Improvement Project (City of Los Angeles Department of 
Transportation [LADOT] TOS 27). Previously, Psomas completed sea level rise (SLR) analysis and HEC-RAS 
modeling of lower Ballona Creek and Lincoln Boulevard Bridge for the existing conditions for pre-2018 
Caltrans and California Coastal Commission (CCC) SLR. Since the project started, new SLR criteria for 
California has been enacted (State of California Sea-Level Rise Guidance 2018 Update) (California 2018). 
Additionally, discussions between Psomas, CCC, Caltrans, LADOT and the US Army Corps of Engineers 
(USACE) have refined the regulatory requirements concerning hydraulic analysis and SLR related to the 
project. 

The project is located along Ballona Creek bounded by Marina Del Rey to the north and the Ballona 
Wetlands to the south. The project includes the widening and other multimodal improvements of Lincoln 
Boulevard over the Creek south of Culver Boulevard (Figure 1). The project is approximately 8,700 feet 
upstream of the Pacific Ocean and approximately 3,200 feet downstream of the Marina Freeway crossing 
of the Creek. 

1.1 Purpose 

The purpose of the project is to create a new multi-modal corridor along SR-1/Lincoln Boulevard between 
Fiji Way and Jefferson Boulevard to improve traffic operations and to serve transit, bicyclists, and 
pedestrians while minimizing impacts to Ballona Wetlands Reserve, Ballona Creek, and other 
environmental resources.  The purpose of this study is to assess the hydraulic impacts of the proposed 
bridge in order to minimize environmental impacts to Marina Del Rey and the Ballona Wetlands. 

1.2 Need 

Lincoln Boulevard serves as a critical north-south connection on the Westside.  There are few arterial 
connections that provide continuous access through the Westside, which results in Lincoln Boulevard 
being oversaturated during peak commute periods.  Lincoln Boulevard narrows from three to two lanes 
in the southbound direction, approximately 1,050 feet north of the existing Lincoln Bridge over Ballona 
Creek, and from four to three lanes in the northbound direction, approximately 320 feet north of the 
intersection with Jefferson Blvd, to the intersection with Fiji Way.  These lane reductions create a major 
bottleneck.  

The average vehicle travel speeds along Lincoln Boulevard are 15 mph during peak periods when 
measured between Ozone Ave in the City of Santa Monica and Sepulveda Boulevard while the design 
speed is 50 mph. Travel times are greatly impacted by bottlenecks resulting in slower speeds along much 
of the corridor.  

In addition, access for pedestrians along Lincoln Boulevard is disjointed north and south of the Ballona 
Creek bridge which does not have sidewalks. Lincoln Boulevard also lacks bicycle facilities across the 
bridge. Pedestrian and bicycle facilities are also deficient along Culver Boulevard.  
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Figure 1: Project Location and Vicinity Map 
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1.3 Study Goals 

The study has the following goals: 

1. Two design discharges will be analyzed using the HEC-RAS hydraulics models of lower Ballona 
Creek: Los Angeles County Department of Public Works (LACDPW) Capital Storm discharge (QCAP) 
and USACE 100-year discharge (USACE). 

2. Two sea level change criteria will be used for the downstream boundary conditions in HEC-RAS 
modeling: USACE and California (2018). No tsunami, wave run-up or other oceanographic factors 
are included as part of the SLR analysis because Lincoln Bridge is located approximately 2.5 miles 
inland of the coast. In addition, the Creek is leveed from its downstream terminus at the Pacific 
Ocean to upstream of the Lincoln Bridge crossing. The change in bottom elevation between the 
terminus and the Lincoln Bridge crossing is approximately 7 feet and the opening of the channel 
is approximately 300 feet. While some open ocean waves may diffract, refract, or reflect through 
the levee mouth and propagate upstream, it is highly unlikely that open ocean waves will impact 
Lincoln Bridge.  Geotechnical subsidence or uplift is also not included in SLR analysis.  
USACE SLR values will be taken from USACE Sea-Level Change Curve Calculator Monica Gage 
intermediate value, and California (2018) SLR values will be taken from Table 25. Three values will 
be utilized from Table 25: Low, Medium-High and Extreme Risk Aversion (H++) for High Emissions. 
The basis for SLR will include two different starting water surface elevation datums: mean higher 
high water (MHHW) at the request of California Coastal Commission and Caltrans, and mean sea 
level (MSL), as per USACE ER 1100-2-8162 (local MSL) and ETL 1100-2-1 (non-ecosystem). Per the 
Santa Monica Gage, all elevations will be in NAVD88; bridge elevations will be adjusted 
accordingly.  

3. All hydraulic modeling will be conducted using the HEC-RAS model developed by ESA in 
conjunction with USACE and modified by Michael Baker. The Michael Baker-modified model will 
be updated to incorporate: 

a. two design discharges (USACE and QCAP),  
b. two starting water surface elevations (MSL and MHHW),  
c. four SLR criteria (USACE Intermediate, and California 2018 Low, Medium-High, and H++),  
d. two bridge conditions (existing and proposed). 

4. A scour analysis will be developed for Lincoln Bridge. Bridge scour for the existing and proposed 
bridge conditions will be developed in the HEC-RAS models using the software’s hydraulic design 
function following HEC-18, Evaluating Scour at Bridges. Bridge scour will be calculated for the 
USACE and QCAP discharges assuming a MSL downstream boundary condition. The MSL boundary 
condition is expected to be the most conservative in that a lower water surface elevation for a 
given discharge will have a higher velocity in subcritical flow regimes. Only changes to Lincoln 
Bridge will be analyzed in the proposed condition bridge scour analysis.  
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2 Hydrologic and Bridge Design Conditions 

2.1 Hydrologic Conditions 

There are three design discharges available for the project reach of Ballona Creek: US Army Corps of 
Engineers (USACE) 100-year discharge; Federal Emergency Management Agency (FEMA) 100-year 
discharge; and the Los Angeles County Department of Public Works (LACDPW) 50-year burned-and-
bulked, or Capital, (QCAP) discharge. For the purposes of the present study only the USACE and QCAP 
discharges are considered and are summarized in Table 1. No changes to the channel or watershed are 
proposed as part of the project, and the project will not alter the hydrology in the proposed condition. 

 

Table 1: Design Discharges (cfs) for Ballona Creek at Lincoln Boulevard 

FEMA USACE QCAP 

44,270 46,000 51,240 

 

2.2 Existing and Proposed Bridge Conditions 

In the existing condition, the bridge is a four-bent structure with three pier walls.  The piers are 90.0 feet 
apart with a width ranging from 3.25 to 4.50 feet (average 3.875 feet) without debris and a 7.75-foot 
debris width (double the average width). The bridge deck is approximately 69.0 feet wide and 334.5 feet 
long. The deck is vertically curved with the low chord ranging from 17.9 to 21.3 feet NAVD88, and a high 
chord ranging from 21.4 to 25.8 feet NAVD88. The deck is not super-elevated.  The representation of the 
existing bridge in HEC-RAS is shown in Figure 2.  

 

 

 

 

Figure 2: Existing Bridge (upstream section looking downstream) 
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In the proposed condition, the bridge is a three-bent structure with two pier groups.  The circular pier 
groups are approximately 111.5 feet apart. Each pier is 5.5 feet wide without debris and has an 11.0-foot 
debris width. The bridge deck is approximately 130.0 feet wide and 334.5 feet long. The deck is vertically 
curved with the low chord ranging from 23.6 to 25.1 feet, and a high chord ranging from 28.6 to 30.2 feet. 
The representation of the proposed bridge in HEC-RAS is shown in Figure 3. All bridge design details of the 
existing and proposed conditions were provided by Psomas’ (D. Fredricks, personal communication, 2021) 
and can be found in Appendix A. Deck elevations were provided in NGVD29 and were adjusted to NAVD88 
to be consistent with the datums of the Santa Monica Gage. 

 

 

 

Figure 3: Proposed Bridge (upstream section looking downstream) 
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3 Sea Level Rise Design Considerations 

All hydraulic analysis in the present study employs sea level rise design considerations based on two 
design parameters USACE (2019) and California (2018).  USACE (2019) analysis is expected to be required 
to comply with future Clean Water Act (CWA) Section 408 permitting requirements. California (2018) 
analysis is expected to be required for State-related permitting (i.e. Caltrans, CCC, etc.). 

Previous iterations (2018 and earlier) of this study included older Caltrans/CCC SLR values, and the present 
version of the report is intended to update the design to meet current SLR design guidelines within the 
State. 

The USACE Sea-Level Change Curve Calculator is an online sea-level change calculator (at the time of 
writing, Version 2022.60: https://cwbi-app.sec.usace.army.mil/rccslc/slcc_calc.html). The present study 
utilizes the USACE 2013 dataset as well as the Santa Monica, CA Gage 9410840 for the year 2100, which 
is the furthest out in time for which the projections are valid. A copy of the USACE calculator output data 
is included in the Appendix B. The calculator indicates that relative sea-level change (SLC) for the 
intermediate projection is 4.15 feet relative to the NAVD88 datum. This value is used for all modeling with 
the USACE SLR boundary condition. It is important to note that the USACE projections include the local 
rate of vertical land movement. The estimated USACE relative SLC projections for the Santa Monica Gage 
are shown in Figure 4. 

 

 

 

Figure 4: USACE Seal Level Change Projections for Santa Monica, CA 

  

https://cwbi-app.sec.usace.army.mil/rccslc/slcc_calc.html
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USACE has several guidance documents addressing SLC considerations for Corps-related projects. Both ER 
1100-2-8162 (USACE 2013) and ETL 1100-2-1 (USACE 2014) address starting water surface elevations for 
analysis in SLC in coastal projects. While the documents appear to give latitude to local Corps Districts for 
final selection of starting water surface elevations, the documents give weight to MSL as local MSL, and 
non-ecosystem analyses, respectively. The present study uses both MSL (2.60 feet NAVD88) and MHHW 
(5.24 feet NAVD88) for USACE-related analyses of SLC to be consistent with analyses under California 
(2018) (see below, Section 4). Previous discussions with USACE staff (C. Mesa, personal communication, 
2019) failed to produce additional guidance since no 408 permit application documentation had been 
provided to the Los Angeles District at the time of the communication.  

State SLR criteria utilizes data from Table 25 in California (2018), Santa Monica gage. In the present study 
only the high emissions values for the low, medium-high and extreme risk aversion are used for modeling. 
These values are 3.3, 6.8 and 10.0 feet, respectively, for year 2010, which was chosen to be consistent 
with USACE analysis. It is important to note that California (2018) does not specify a starting sea surface 
elevation from which to conduct analysis. Additionally, multiple meetings with CCC and Caltrans staff in 
2018 and 2019 failed to produce documentation specifying a starting sea surface elevation. For 
calculations herein both mean sea level (MSL) and mean higher high water (MHHW) for Santa Monica 
gage 9410840, 2.60 and 5.24 feet NAVD88, respectively, were employed. Datums are shown in the 
Appendix.   

The values used for SLC/SLR for present study are summarized in Table 2. 

 

Table 2: Sea Level Change/Rise Values by Agency for Santa Monica, CA 

     

AGENCY USACE CALIFORNIA 

CRITERIA INTERMEDIATE LOW 
MEDIUM-

HIGH 
EXTREME 

VALUE 4.15 3.30 6.80 10.0 

 

Several other design considerations may be included in SLC/SLR analyses. These considerations include 
local sedimentation/erosion, channel/levee overtopping, tsunamis, geotechnical uplift/subsidence, local 
inundation, and coastal erosion. While these topics are generally beyond the scope of the present study 
a discussion of them can be found in the Ballona Wetlands Restoration Project Draft EIS/EIR, Appendix F 
(ESA 2017). ESA (2017) notes that some bed aggradation has occurred in the area of Lincoln Bridge in the 
period on the order of 1 to 2 feet over the period 1961 to 2012. Between the Bridge and the end of the 
South Jetty, the bed aggradation has ranged from approximately 0 to greater than 3 feet during the same 
period. A discussion of aggradation in the proposed condition is included in Section 4.  
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4 Hydraulic Analysis of Existing and Proposed Conditions 

4.1 HEC-RAS Model 

All hydraulic modeling is conducted using the HEC-RAS numerical model developed initially by ESA (2017). 
The model is run in steady state, sub-critical mode, with downstream boundary conditions as described 
previously. All model geometry information remains unchanged, and only the proposed bridge geometry 
is included in proposed conditions modeling.  

In the present study, HEC-RAS modeling consists of two discharges (USACE and QCAP), two starting water 
surface elevations (MSL and MHHW), four SLR criteria (USACE Intermediate, and California [2018] Low, 
Medium-High, and H++), and two bridge conditions (existing and proposed). The combination of modeling 
scenarios results in 32 discrete model plans. All HEC-RAS model files can be found in Appendix C. For 
readability, this report focuses on the design limits of Lincoln Bridge, and a discussion of all simulations is 
not included.  

Part of the reason for not discussing all of the simulation results is because some simulations are not 
expected alter the critical basis of design values since they produce less conservative results than other 
simulations (i.e. simulations utilizing MSL produce lower changes in velocity, water surface elevation 
and/or greater freeboard than simulations utilizing MHHW). Other simulations are not discussed because 
the Ballona Creek Levees are overtopped in the model results. For overtopping cases, the results are both 
not valid (that is, the cross sections do not contain the discharge), and the model results raise the larger 
issue of coastal retreat. Coastal retreat becomes important for the purposes of the present project as 
rising SL inundates the areas adjacent to the project including Ballona Wetlands, Marina Del Rey and the 
roads which cross them. For example, there is no need to consider the design elements of Lincoln Bridge 
as sea levels rise and inundate portions of Ballona Wetlands where Lincoln Boulevard drops under Culver 
Boulevard to the north of the project site: the road to and from the Bridge would be impassable. 
Therefore, the discussions that follow focus on simulations that are valid. Table 3 summarizes the inputs 
and validity of all HEC-RAS model runs. 
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Table 3: Validity of HEC-RAS model runs 

 

  

 Plan # Plan Name in HEC-RAS Discharge 
Initial 

Elevation 
Sea Level Rise 

Change in 
WSE (ft) 

[NAVD88] 

Is the analysis 
valid? 

Ex
is

ti
n

g 

1 EX-USACE-MHHW-USACE USACE MHHW USACE - Int 9.39 YES 

2 EX-USACE-MHHW-Low USACE MHHW CA - Low 8.54 YES 

3 EX-USACE-MHHW-MH USACE MHHW CA - M-H 12.04 NO 

4 EX-USACE-MHHW-HH USACE MHHW CA - H++ 15.24 NO 

5 EX-USACE-MSL-USACE USACE MSL USACE - Int 6.75 YES 

6 EX-USACE-MSL-Low USACE MSL CA - Low 5.90 YES 

7 EX-USACE-MSL-MH USACE MSL CA - M-H 9.40 YES 

8 EX-USACE-MSL-HH USACE MSL CA - H++ 12.6 NO 

9 EX-QCAP-MHHW-USACE QCAP MHHW USACE - Int 9.39 YES 

10 EX-QCAP-MHHW-Low QCAP MHHW CA - Low 8.54 YES 

11 EX-QCAP-MHHW-MH QCAP MHHW CA - M-H 12.04 NO 

12 EX-QCAP-MHHW-HH QCAP MHHW CA - H++ 15.24 NO 

13 EX-QCAP-MSL-USACE QCAP MSL USACE - Int 6.75 YES 

14 EX-QCAP-MSL-Low QCAP MSL CA - Low 5.90 YES 

15 EX-QCAP-MSL-MH QCAP MSL CA - M-H 9.40 YES 

16 EX-QCAP-MSL-HH QCAP MSL CA - H++ 12.60 NO 

P
ro

p
o

se
d

 

17 PR-USACE-MHHW-USACE USACE MHHW USACE - Int 9.39 YES 

18 PR-USACE-MHHW-Low USACE MHHW CA - Low 8.54 YES 

19 PR-USACE-MHHW-MH USACE MHHW CA - M-H 12.04 NO 

20 PR-USACE-MHHW-HH USACE MHHW CA - H++ 15.24 NO 

21 PR-USACE-MSL-USACE USACE MSL USACE - Int 6.75 YES 

22 PR-USACE-MSL-Low USACE MSL CA - Low 5.90 YES 

23 PR-USACE-MSL-MH USACE MSL CA - M-H 9.40 YES 

24 PR-USACE-MSL-HH USACE MSL CA - H++ 12.60 NO 

25 PR-QCAP-MHHW-USACE QCAP MHHW USACE - Int 9.39 YES 

26 PR-QCAP-MHHW-Low QCAP MHHW CA - Low 8.54 YES 

27 PR-QCAP-MHHW-MH QCAP MHHW CA - M-H 12.04 NO 

28 PR-QCAP-MHHW-HH QCAP MHHW CA - H++ 15.24 NO 

29 PR-QCAP-MSL-USACE QCAP MSL USACE - Int 6.75 YES 

30 PR-QCAP-MSL-Low QCAP MSL CA - Low 5.90 YES 

31 PR-QCAP-MSL-MH QCAP MSL CA - M-H 9.40 YES 

32 PR-QCAP-MSL-HH QCAP MSL CA - H++ 12.60 NO 
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4.2 Bridge Hydraulics 

The impacts of the proposed bridge on channel hydraulics are summarized in Table 4 by comparing the 
existing and proposed velocity and water surface elevations (WSE) for different events. These events 
considered a combination of hydrologic conditions and sea level rise scenarios as necessary to maintain 
validity of the hydraulic analysis as described in Section 4.1. 

Table 4 shows the changes in velocity from existing to proposed for the cross sections (XS) in the vicinity 
of Lincoln Bridge (located at XS 9981.5). For all scenarios examined, the average difference in velocity is 
approximately +0.01 foot per second (fps). That is, all valid hydraulic analyses show that the proposed 
bridge condition has a negligible impact on velocity compared to the existing bridge condition.  

Table 4 also shows the changes in water surface elevation in NAVD88 from existing to proposed for the 
cross sections in the vicinity of the bridge. For all scenarios examined, the difference in WSE ranges from 
zero to a decrease in 0.02 ft. Therefore, all valid hydraulic analyses show that the proposed project has a 
negligible impact on depth compared to the existing bridge condition.  

 

4.3 Sea-Level Rise Impact on Channel Hydraulics 

As noted in Section 4.1, the magnitude of SLR plays a significant role on flow containment within the 
Ballona Creek  channel and the validity of this analysis. However, for cases in which the analysis is valid, 
the impacts of different SLR scenarios are significantly low with regards to velocity and depth. Per Table 
4, increasing the SLR while maintaining the same discharge and initial elevation yields no more than an 
increase in 0.1 fps in velocity or 0.3 ft in WSE. Because of these insignificant differences observed in both 
the existing and proposed conditions, no additional analysis of future aggradation/degradation impacts 
to channel hydraulics are described here. This approach is further supported by the findings of ESA (2017) 
which indicate that long-term aggradation of the channel bed has occurred since 1961 (see Section 3, 
above). That is, for the purposes of design of the Lincoln Bridge, additional or accelerated aggradation is 
expected to decrease the capacity of Ballona Creek channel fostering overtopping of the levees at lower 
SLR magnitudes and/or at less frequent discharge events than the USACE design discharge. In any case, 
the primary driver of the design of Lincoln Bridge improvements is not the local hydraulics within the 
Ballona Creek channel, but the ability of the levees and surrounding area to contain and resist the local 
relative increase in sea surface elevation. It is recommended that future analyses of proposed Lincoln 
Bridge improvements proceed under the most conservative hydrologic conditions that yielded valid 
hydraulic analyses—that is, scenarios considering the QCAP design discharge of 51,240 cubic feet per 
second, the MSL initial elevation of 2.6 feet, and the California Medium-High SLR scenario of 6.8 feet. 
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Table 4: Impacts of the Proposed Bridge on Channel Hydraulics 

Discharge 
Initial 
Elevation 

SLR 
Scenario 

Existing Proposed 
Change in 
Velocity 

Existing Proposed 
Change 
in WSE 

XS 
Velocity 
(fps) 

XS 
Velocity 
(fps) 

(fps) XS WSE (ft) XS WSE (ft) (ft) 

U
SA

C
E 

M
H

H
W

 

U
SA

C
E 

- 
In

te
rm

ed
ia

te
 

12520 10.53 12520 10.54 0.01 12520 17.66 12520 17.65 -0.01 

12121 10.74 12121 10.75 0.01 12121 17.35 12121 17.34 -0.01 

11613 10.67 11613 10.68 0.01 11613 17.08 11613 17.06 -0.02 

11028 10.63 11028 10.64 0.01 11028 16.76 11028 16.74 -0.02 

10424 10.64 10424 10.65 0.01 10424 16.41 10424 16.39 -0.02 

10037 10.09 10037 10.10 0.01 10037 16.29 10037 16.27 -0.02 

9886 10.85 9886 10.85 0 9886 15.61 9886 15.61 0 

C
A

 -
 L

o
w

 

12520 10.57 12520 10.58 0.01 12520 17.60 12520 17.58 -0.02 

12121 10.79 12121 10.80 0.01 12121 17.29 12121 17.27 -0.02 

11613 10.73 11613 10.74 0.01 11613 17.01 11613 16.99 -0.02 

11028 10.69 11028 10.70 0.01 11028 16.68 11028 16.66 -0.02 

10424 10.71 10424 10.72 0.01 10424 16.32 10424 16.30 -0.02 

10037 10.16 10037 10.17 0.01 10037 16.20 10037 16.18 -0.02 

9886 10.94 9886 10.94 0 9886 15.49 9886 15.49 0 

M
SL

 

 U
SA

C
E 

- 
In

te
rm

ed
ia

te
 

12520 10.63 12520 10.65 0.02 12520 17.52 12520 17.51 -0.01 

12121 10.86 12121 10.87 0.01 12121 17.20 12121 17.19 -0.01 

11613 10.80 11613 10.81 0.01 11613 16.92 11613 16.9 -0.02 

11028 10.77 11028 10.78 0.01 11028 16.58 11028 16.56 -0.02 

10424 10.80 10424 10.81 0.01 10424 16.21 10424 16.19 -0.02 

10037 10.24 10037 10.26 0.02 10037 16.08 10037 16.06 -0.02 

9886 11.06 9886 11.06 0 9886 15.35 9886 15.35 0 

C
A

 -
 L

o
w

 

12520 10.65 12520 10.66 0.01 12520 17.50 12520 17.49 -0.01 

12121 10.87 12121 10.88 0.01 12121 17.18 12121 17.17 -0.01 

11613 10.82 11613 10.83 0.01 11613 16.89 11613 16.88 -0.01 

11028 10.78 11028 10.80 0.02 11028 16.56 11028 16.54 -0.02 

10424 10.82 10424 10.84 0.02 10424 16.18 10424 16.16 -0.02 

10037 10.26 10037 10.28 0.02 10037 16.05 10037 16.03 -0.02 

9886 11.09 9886 11.09 0 9886 15.31 9886 15.31 0 

C
A

 -
 M

-H
 

12520 10.53 12520 10.54 0.01 12520 17.66 12520 17.65 -0.01 

12121 10.74 12121 10.75 0.01 12121 17.35 12121 17.34 -0.01 

11613 10.67 11613 10.68 0.01 11613 17.08 11613 17.07 -0.01 

11028 10.63 11028 10.64 0.01 11028 16.76 11028 16.74 -0.02 

10424 10.64 10424 10.65 0.01 10424 16.41 10424 16.39 -0.02 

10037 10.09 10037 10.10 0.01 10037 16.29 10037 16.27 -0.02 

9886 10.85 9886 10.85 0 9886 15.61 9886 15.61 0 
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Discharge 
Initial 
Elevation 

SLR 
Scenario 

Existing Proposed 
Change in 
Velocity 

Existing Proposed 
Change 
in WSE 

XS 
Velocity 
(fps) 

XS 
Velocity 
(fps) 

(fps) XS WSE (ft) XS WSE (ft) (ft) 

Q
C

A
P

 

M
H

H
W

 

U
SA

C
E 

- 
In

te
rm

ed
ia

te
 

12520 10.53 12520 10.54 0.01 12520 17.66 12520 17.65 -0.01 

12121 10.74 12121 10.75 0.01 12121 17.35 12121 17.34 -0.01 

11613 10.67 11613 10.68 0.01 11613 17.08 11613 17.06 -0.02 

11028 10.63 11028 10.64 0.01 11028 16.76 11028 16.74 -0.02 

10424 10.64 10424 10.65 0.01 10424 16.41 10424 16.39 -0.02 

10037 10.09 10037 10.1 0.01 10037 16.29 10037 16.27 -0.02 

9886 10.85 9886 10.85 0 9886 15.61 9886 15.61 0 

C
A

 -
 L

o
w

 

12520 10.57 12520 10.58 0.01 12520 17.6 12520 17.58 -0.02 

12121 10.79 12121 10.8 0.01 12121 17.29 12121 17.27 -0.02 

11613 10.73 11613 10.74 0.01 11613 17.01 11613 16.99 -0.02 

11028 10.69 11028 10.7 0.01 11028 16.68 11028 16.66 -0.02 

10424 10.71 10424 10.72 0.01 10424 16.32 10424 16.3 -0.02 

10037 10.16 10037 10.17 0.01 10037 16.2 10037 16.18 -0.02 

9886 10.94 9886 10.94 0 9886 15.49 9886 15.49 0 

M
SL

 

U
SA

C
E 

- 
In

te
rm

ed
ia

te
 

12520 10.63 12520 10.65 0.02 12520 17.52 12520 17.51 -0.01 

12121 10.86 12121 10.87 0.01 12121 17.2 12121 17.19 -0.01 

11613 10.8 11613 10.81 0.01 11613 16.92 11613 16.9 -0.02 

11028 10.77 11028 10.78 0.01 11028 16.58 11028 16.56 -0.02 

10424 10.8 10424 10.81 0.01 10424 16.21 10424 16.19 -0.02 

10037 10.24 10037 10.26 0.02 10037 16.08 10037 16.06 -0.02 

9886 11.06 9886 11.06 0 9886 15.35 9886 15.35 0 

C
A

 -
 L

o
w

 

12520 10.65 12520 10.66 0.01 12520 17.5 12520 17.49 -0.01 

12121 10.87 12121 10.88 0.01 12121 17.18 12121 17.17 -0.01 

11613 10.82 11613 10.83 0.01 11613 16.89 11613 16.88 -0.01 

11028 10.78 11028 10.8 0.02 11028 16.56 11028 16.54 -0.02 

10424 10.82 10424 10.84 0.02 10424 16.18 10424 16.16 -0.02 

10037 10.26 10037 10.28 0.02 10037 16.05 10037 16.03 -0.02 

9886 11.09 9886 11.09 0 9886 15.31 9886 15.31 0 

C
A

 -
 M

-H
 

12520 10.53 12520 10.54 0.01 12520 17.66 12520 17.65 -0.01 

12121 10.74 12121 10.75 0.01 12121 17.35 12121 17.34 -0.01 

11613 10.67 11613 10.68 0.01 11613 17.08 11613 17.07 -0.01 

11028 10.63 11028 10.64 0.01 11028 16.76 11028 16.74 -0.02 

10424 10.64 10424 10.65 0.01 10424 16.41 10424 16.39 -0.02 

10037 10.09 10037 10.1 0.01 10037 16.29 10037 16.27 -0.02 

9886 10.85 9886 10.85 0 9886 15.61 9886 15.61 0 
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4.4 Scour Analysis 

Two approaches to scour analysis are utilized to understand the impacts to sediment transport and 
channel bed response resulting from the proposed Lincoln Bridge improvements. The first approach 
follows the guidelines of LACDWP (2006) and the second employs bridge scour calculations using the 
hydraulic design package in HEC-RAS based on HEC-18 (FHWA 2012). The benefit of the former is that it 
considers the total bed response, including general and long-term bed adjustment, and local scour. The 
benefit of the latter is that considers the different elements of bridge scour directly in the HEC-RAS model. 
Generally, both approaches follow all or part, respectively, of Federal Highways guidelines for scour 
analysis for stream crossings. The methods and analysis results are described below. 

4.4.1 LACDPW Scour Analysis 

LACDPW (2006) requires that the sum of several design parameters be used to develop the scour-depth 
toe-down. These parameters include long-term bed change (degradation component only), general bed 
change (degradation component only), and several elements of local scour (general local scour, bend 
scour, low flow incitement and bed form height). In the present study, the long-term bed change is set to 
0.0 feet following the findings of (ESA 2017) that indicates long-term aggradation has occurred historically 
at the site. General adjustment is calculated using Appendix C of the Manual, which is represented with a 
second-order polynomial. No bends are present in the project reach of the channel so bend scour is set 
to 0.0 feet. Low flow incisement is set to 2.0 feet as a conservative estimate of the thalweg depth, which 
is a typical approach for channels in Los Angeles County. Bed form height is calculated following Appendix 
C of the Manual, which relies upon academic literature (Kennedy’s equation). Local scour is based on the 
impacts of piers (Neill’s equation) and abutments (Lin’s equation), and generally follows the approach of 
FHWA (2012). The maximum scour is then compared to the design scour depth in the legacy County Design 
Manual (LACFCD 1982) and the greater of the two values is used for design toe-down. The LACDPW scour 
calculations for all modeled scenarios are presented in Appendix D. Table 5 summarizes the total scour 
results for the total design scour after LACDPW (2006) comparing the existing and proposed condition 
bridges for all valid analyses. The proposed bridge condition results in an additional 0.01 feet of bridge 
scour compared to the existing condition for all valid analyses. 

 

Table 5: LACDPW Scour Results (feet) at Lincoln Bridge 

Discharge 
Initial 

Elevation 
SLR Scenario Existing Proposed 

USACE 

MHHW 
USACE - Int 24.22 24.23 

CA - Low 22.48 22.49 

MSL 

USACE - Int 22.56 22.57 

CA - Low 22.57 22.58 

CA - M-H 22.42 22.43 

QCAP 

MHHW 
USACE - Int 23.11 23.12 

CA - Low 23.15 23.16 

MSL 

USACE - Int 23.21 23.22 

CA - Low 23.22 23.23 

CA - M-H 23.11 23.12 
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4.4.2 HEC-18 Scour Analysis 

HEC-18 analysis is conducted in the HEC-RAS model using the software’s hydraulic design function. The 
function utilizes hydraulic information from the model to perform the scour calculations. The calculations 
are limited to contraction, pier and abutment components of local scour. Table 6 summarizes the HEC-18 
scour results after FHWA (2012) comparing the existing and proposed condition bridges for all valid 
simulations examined. The analyses show that on average, the proposed bridge condition results in an 
increase of 2.5 feet of pier scour and a decrease in 0.1 feet of contraction score when compared to the 
existing condition. 

 

Table 6: HEC-18 Scour Results (feet) at Lincoln Bridge 

Discharge 
Initial 

Elevation 
SLR Scenario 

Existing 
Proposed 

 

Contraction Pier Abutment Total Contraction Pier Abutment Total 

USACE 

MHHW 
USACE - Int 0.94 9.72 0.0 10.66 0.87 12.21 0.0 13.08 

CA - Low 0.97 9.74 0.0 10.71 0.88 12.23 0.0 13.11 

MSL 

USACE - Int 0.99 9.76 0.0 10.75 0.92 12.26 0.0 13.18 

CA - Low 1.00 9.77 0.0 10.77 0.91 12.27 0.0 13.18 

CA - M-H 0.94 9.72 0.0 10.66 0.87 12.20 0.0 13.07 

QCAP 

MHHW 
USACE - Int 1.00 9.97 0.0 10.97 0.92 12.51 0.0 13.43 

CA - Low 1.02 9.98 0.0 11.00 0.93 12.52 0.0 13.45 

MSL 

USACE - Int 1.02 10.00 0.0 11.02 0.94 12.55 0.0 13.49 

CA - Low 1.03 10.00 0.0 11.03 0.95 12.56 0.0 13.51 

CA - M-H 0.99 9.97 0.0 10.96 0.92 12.51 0.0 13.43 

 

Because there is no abutment scour observed, the pier and abutment scour cones are not expected to 
overlap at Lincoln Bridge in either the existing or proposed condition. Therefore, when using HEC-18 
guidelines for determining scour under Lincoln Bridge, the pier and abutment scour should not be 
summed; the contraction scour should instead be summed with either the pier or abutment scour for an 
appropriate analysis. HEC-18 analysis results for all valid simulations are included in the Appendix D.  
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5 Conclusion and Final Recommendations 

The purpose of the Lincoln Bridge Multi-Modal Bridge Improvement Project is to create a new multi-modal 
corridor along SR-1/Lincoln Boulevard in order to improve traffic operations and services while minimizing 
impacts to Ballona Creek and Ballona Wetlands Reserve. The purpose of this hydraulic study is to update 
the HEC-RAS model provided by Psomas with revised SLR criteria and up-to-date design plans in an effort 
to analyze the hydraulic impacts of the proposed bridge design. It is worth noting that using updated SLR 
criteria yielded overtopping of the modeled channel for certain proposed runs; runs in which the channel 
could not contain the full flow are invalid analyses for which conclusions cannot be drawn. 

Results of the hydraulic analysis show that the proposed bridge design has minimal impacts on channel 
water surface elevation and velocity in the vicinity of the bridge. For all valid model runs, the proposed 
bridge design yields a channel velocity increase of 0.01 feet per second on average. Additionally, the 
proposed design yields an average decrease in water surface elevation (NAVD88) of 0.02 feet when 
compared to the hydraulic results of the existing bridge design. The LACDPW scour analysis of the Lincoln 
Bridge show that the proposed bridge design results in an additional 0.01 feet of bridge scour compared 
to the existing condition for all valid analyses. Results of the HEC-18 scour analysis show an average 
increase of 2.4 feet of total scour for the proposed design in comparison to the existing bridge. 

It is recommended that all future analyses of proposed bridge designs use the most hydrologically 
conservative scenario that yielded valid hydraulic analyses. That is, scenarios considering the QCAP design 
discharge of 51,240 cubic feet per second, the MSL initial elevation of 2.6 feet, and the California Medium-
High SLR scenario of 6.8 feet. If future models require using hydrologic conditions that resulted in channel 
overtopping for more conservative analyses, it is recommended that Psomas obtain additional terrain 
data to expand the area of analysis to include the Ballona Wetlands Reserve. Additional terrain data would 
make it possible to extend the HEC-RAS cross sections to contain the full flow or to add a 2D area to 
capture surface flow if needed.  
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7 Appendices 

 

Please refer to digitally submitted appendices. 
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