
North Coast Corridor  

 

PUBLIC WORKS PLAN/TRANSPORTATION AND 
RESOURCE ENHANCEMENT PROGRAM 

Final June 2014 

As Amended March 2016 

 

 

 

Appendix B-1 

Lighting Standards 





NCC PWP/TREP; AS AMENDED MARCH 2016 
 

1 
 

LIGHTING STANDARDS (APPENDIX B-1) 

PURPOSE: The purpose of Appendix B is to define the lighting design standards and describe the lighting design 

process used to implement the visual mitigation measures contained in the I-5 North Coast Corridor PWP/TREP.  

These guidelines are intended to guide engineers, architects and landscape architects who will design the 

physical lighting elements of the corridor improvements.  Development of future project specific NOID 

submittals for transportation lighting will incorporate this guidance.  

VISUAL MITIGATION MEASURES: The visual mitigation implementation measures require transportation lighting 

to be sited and designed such that the impacts from direct light on public views outside of the transportation 

facilities are limited to the maximum extent feasible by limiting, shielding and directing lights to only that 

required for operations and safety. Night lighting shall be the minimum required for operations and safety and 

shall be excluded from viewsheds containing scenic resources, including at lagoon crossings, wherever feasible. 

LIGHTING DESIGN STANDARDS: The Lighting Design Standards contain Caltrans policy and procedures regarding 

issues such as safety, operations, and maintenance.  Lighting Design Standards provide guidance used to 

determine the type, quantity and layout of lighting fixtures.  Lighting designers use these standards to evaluate 

the site specific conditions that influence the ultimate lighting design.  The following Lighting Design Standards 

will be used for specific NOID transportation submittals:  

 MASTER LIGHTING TABLE: The Master List is intended to be a basis for corridor light equipment 

selection.  It is not feasible to include every potential lighting type and available fixture to the lighting 

designer.  Future standards, improved technologies and project specific requirements may amend the 

list for project specific NOID submittals, therefore the list of lighting types and fixtures identified in the 

Master Lighting Table is subject to change.  These unlisted fixtures may be used where appropriate as 

suggested by Caltrans Electrical Design, Caltrans Landscape Architecture or local jurisdictions with the 

concurrence of the California Coastal Commission. 

 2010 STANDARD PLAN LIGHTING DETAILS: These details correspond with the Master Lighting Table and 

represent current standards.  Future technologies related to lighting, signage, and miscellaneous 

highway appurtenances may result in changes to the standard details.  These updated details would be 

incorporated within future project specific NOID submittals. 

 CHAPTER 9- TRAFFIC SIGNAL AND LIGHTING (TRAFFIC MANUAL): The purpose of highway safety 

lighting is to promote the safe and orderly movement of traffic by illuminating certain permanent 

features or conditions which are unusual, which require additional care and alertness to negotiate, and 

which, if illuminated, may be more readily comprehended and so compensated for by the motorist.  The 

Traffic Manual describes Highway Safety Lighting Design Standards for freeway interchanges, ramps, 

connections, freeway ramp-surface street intersections and local streets.   

 STATE OF CA •DEPT OF TRANSPORTATION TRAFFIC OPERATIONS POLICY DIRECTIVE TR-0011 (REV 

0812009): The California DOT “2003 High Occupancy Vehicle Guidelines for Planning, Design, and 

Operations” (HOV Guidelines) and the content of this Policy Directive shall be applied during the 

planning and development of freeway managed lane projects, including conversions of existing 

managed lanes to incorporate tolling or utilize continuous access. 

Page 4 0f 12   Lighting shall be provided for each access opening to facilitate decision making and lane 
changing maneuvers during hours of darkness. Deviations from this requirement shall be approved by 
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the Traffic Liaison. Lighting will alert drivers that they are approaching left side weaving sections where 
lane changing and turbulence may be concentrated. Lighting should also be considered for freeway 
segments located between an access opening and a freeway-to-freeway interchange when the access 
serves that interchange. This is due to the higher weaving volumes and higher number of lane changes 
expected in these areas. Contact the district Electrical Design office for information on lighting 
requirements and assistance in the location and design of all lighting systems. 

 
Attachment 1   Updating signing and lighting of limited-access designs 
Express Lane signing is new to the industry, was just added to the 2009 edition of the federal MUTCD 
and in May 2010 was accepted by the California Traffic Control Devices Committee for addition to the 
next (2011) edition of the CA MUTCD. In addition, the Department's freeway safety team (comprised of 
district and headquarters traffic safety staff and the Traffic Liaisons) recommended the use of lighting 
along all limited-access openings. This was based on research and the collision studies performed in 
support of the Strategic Highway Safety Program Challenge Area 5 Action Plan. Speeds, weaving 
volumes and density are high and headlight glare prevail especially during the critical periods just prior 
to the morning peak period, and just beyond the evening peak period. Overhead lighting will mitigate 
the impact of adverse infrastructure and operating conditions (headlight glare, narrow shoulders, and 
speed differential) on HOV and Express Lane drivers attempting to execute the complex weaving 
maneuvers required. 
 

LIGHTING DESIGN PROCESS: The design development process begins by assessing the existing freeway lighting; 

proposing an initial design for the freeway improvements by analyzing ramp geometrics, potential conflict areas, 

and freeway volume; and then refining this design to minimize visual impacts.  The future project specific NOID 

submittals will describe the design development process and include figures to show the existing freeway 

lighting, initial lighting concept and proposed final lighting design.  The final design will evaluate the need, 

location, and spacing of each light pole with consideration of safety and to limit direct light on public views 

outside of the freeway footprint. Coordination with the Executive Director of the Coastal Commission shall occur 

during this iterative lighting design process, including review and approval of the Final Lighting Design.   

 Existing Lighting Design: The assessment of existing freeway lighting reveals that lighting usually does 

not meet current safety standards.    The 1970 era, unshielded fixtures provide substandard illumination 

at current traffic volumes.  More light poles would typically be required to meet current safety 

standards at the existing freeway facility. 

 Initial Freeway Lighting Concept:  Safety lighting is provided to increase the comfort level for drivers, 

reduce accidents and thereby reduce traffic.  The lighting designer evaluates the proposed freeway 

improvements and applies the Lighting Design Standards.  Lighting is proposed at ramps and at potential 

conflict areas where major weaving would occur.  The designer then adjusts the number of lights and 

their location in response to the site conditions.  The design goal is to provide just enough light for the 

driver to assess the traffic, but not too much so that the driver’s vision is impaired.  The lighting designer 

considers different combinations of light intensity, spread and spacing with the goal of minimizing the 

number of poles, shielding unwanted light and providing adequate safety lighting for the driver. 

 Final Lighting Design:  The designer considers modifications to minimize visual impacts to coastal visual 

resources by assessing each light location, pole spacing and number, and light intensity and spread.  

There may be opportunities to eliminate some light poles at wide gore areas, or adjust pole locations to 

concentrate the light spread on the paving.  Overhead signage illumination would be assessed.  HOV 
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signage would always be illuminated, but regulatory signage may use reflective lettering.  The goal is to 

limit direct light on public views outside of the freeway footprint with consideration of safety.   

PERFORMANCE MEASURE REPORTING: Future improved technologies related to lighting within the corridor will 
be evaluated as part of the performance measure reports prepared every 4-5 years for the Transportation 
Report Package (Chapter 6A). Caltrans shall study and retrofit lighting along sensitive viewsheds within the 
corridor (i.e., lagoon crossings), as improved technologies become available, in order to minimize visual and 
environmental impacts within the corridor. Retrofits for lighting fixtures in sensitive viewsheds with minor 
improvements (a change to a more advanced light bulb with lower Kelvin temperatures, etc.) shall occur within 
one year from release of the next Transportation Report Package. When improved lighting technology is 
identified that would require more extensive retrofits (such as lagoon bridge barrier lighting, etc.), retrofitting 
shall occur prior to release of the next Transportation Report Package.  

 



Bike Path Bollard Lighting

New Dual Sign - Illuminated on the NB (HOV) side only

Pole-mounted Closed Circuit TV Video Camera

Pole-mounted Radar Unit
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Lighting Symbols Legend

Tra�c Signals
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Street Lighting with Galvanized Pole
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Type 31 Freeway Light with 20’ long Mast Arm
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Type 21 Barrier-mounted Type 30 (15’ mast arm)
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CCTV Pole
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matte �nish.

Proposed Bollard
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Path and 
Hiking Trail

Bollard
Illumination

Existing City Lighting

Type 15 Flashing 
                  Beacon

I-5 NORTH COAST CORRIDOR PWP/TREP
APPENDIX B

MASTER LIGHTING TABLE
Figure 1a

I-5 NORTH COAST CORRIDOR PWP/TREP
APPENDIX B-1

MASTER LIGHTING TABLE

Pole TypeLighting Type
Pole and Fixture Mounting 

Heights
Remarks

Type 21 LED, Roadway 3 ES-6A 35' and Varies Barrier Rail Mounted 
Type 30 LED, Roadway 3 ES-6E 35' and 39'-6"
Type 31 LED, Roadway 3 ES-6E 35' and 37'
Type 32 LED, Roadway 3 ES-6G 35' and 40'
TRUSS LED ES-15A See OH Sign Plans Single Post Type

Tubular LED ES-15A See OH Sign Plans Single Post Type
Type 15TS LED, Roadway 1 ES-7A 30' and 34'-3"
Type 61 LED, Roadway 1 ES-7H 30' and 34'-3"
Type 15 LED, Roadway 1 ES-6A 30' and 34'-3"
Type 15TS LED, Roadway 1 ES-7A, ES-7R, Detail D 30' and 34-3" Lighting and CCTV Combo
Type 17 LED, Roadway 1 ES-7E 30' and 34'-3"
Type 19 LED, Roadway 1 ES-7F 30' and 34'-3"
Type 24 LED, Roadway 1 ES-7F 30' and 34'-3"
Type 26 LED, Roadway 1 ES-7F 30' and 34'-3"

Type 1-A Flashing LED Signal Module ES-7J 10'
Type 15-FBS Flashing LED Signal Module ES-7J 18'

Type VDS 40 (MOD) ES-16D and Structure Plans 40' Cantilevered Arm for Dual CCTV

Type CCTV 35 ES-16B 35'
Bollard LED LED See Attachment 8" Dia x 45" Height
Parking Lot Lighting LED Special Design 12'-15' At Bikenodes

Parking Lot Parking Lot Lighting LED Special Design 12'-15'
Street and Driveway Type 15 LED, Roadway 1 ES-6A 30' and 34'-3"

Ped Bridge Handrail Strip LED 
Light(Insert)

See Structure Plans Mounted Below Bottom Rail

Soffit LED See Structure Plans Pendant 
Soffit LED See Electrical Detail Plans
Step Light LED See Electrical Detail Plans Recessed Wall Mounted 

City Street City Lighting LED, Roadway 1 San Diego Regional Standard 25' to 28' Concrete Pole

Appendix B-1  Lighting Table and Standard Details

At Entrance Ramp

Advance Warning Flashing Beacon

CCTV

Bike Path

Intersection Lighting

Ramp Meter

Structures (Bridges and Walls)

Standard PlansLuminaire

OH Sign Illumination

Freeway Lighting

Ramp Meter Lighting
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RSP ES-7A DATED JULY 19, 2013 SUPERSEDES STANDARD PLAN ES-7A

DATED MAY 20, 2011 - PAGE 462 OF THE STANDARD PLANS BOOK DATED 2010.

REVISED STANDARD PLAN RSP ES-7A

COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET TOTAL

SHEETS

PLANS APPROVAL DATE
No.

Exp.

R
E

G
I

S
T

E
R

E

D
 

P
R O F E S S I O N

A

L
 

E
N

G
I

N E
E

R

S

T
A

TE OF  

CAL IFORN
I

A

REGISTERED CIVIL ENGINEER

C57793

CIVIL

Dist
No.

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

Stanley P. Johnson

THE ACCURACY OR COMPLETENESS OF SCANNED

July 19, 2013

3-31-14

TO ACCOMPANY PLANS DATED



Dia

É

ES-7N

Det U

F

1
7

’
-
0

"
 M

i
n

E F

Min

G

H

Min

OD

I

É

Min OD

B
A

POLE DATA BASE PLATE DATA

C

CIDH PILE FOUNDATION

8�"

9�"

10�"

23^

21^

15^

3

18-3-100

19-3-100

23-3-100

24-3-100

19A-3-100

24A-3-100

100

10�"

M
N

Min

OD

4�"

1
0

’
-
0

"

A

G

H

7
’
-
0

"

Det S

Det S3’-6

15’-0"

20’-0"

25’-0"

30’-0"

35’-0"

40’-0"

45’-0"

8’-0"

12’-0"

14’-0"

15’-0"

21’-8"¨

22’-8"¨

23’-0"¨

23’-8"¨

16’-0"

8"

0.1793"

0.2391"

1’-0"

1’-1"

1�"

1�"

1�"

1�"

6’-0"

8’-0"

10’-0"

12’-0"

15’-0"

3�"

3�"

3�"
0.1196"

30’-0" 35’-0"

30’-0"

17’-0"

30’-0"

35’-0"

17’-0"

30’-0"

35’-0"

30’-0"

35’-0"

17’-0"

1’-0"

0.3125"

10’-0"

10’-0"

15’-0"

10’-0"

15’-0"

10’-0"

15’-0"

1’-5�"

6’-15’ 12’-0"

6’-15’ 12’-0"

6’-15’ 15’-0"

6’-15’ 12’-0"

6’-15’ 15’-0"

6’-15’ 12’-0"

6’-15’ 15’-0"

35’-0"

3’-0"

ES-7M

ES-7M

3
’
-
4

"

2’-0"¨

2’-6"¨

3’-3"¨

4’-3"¨

4’-9"¨

L

POLE ´

THICKNESS

J

PLATE

SIZE

45’-0"

1�"-7NC-3"

0.1793"

30’-0"

12"

13"

~

K

L

É

A

A

A

Typ

J

J

I

�

Typ

C

C

BASE PLATE

VIEW A-A

36’-6"¨

37’-0"¨

38’-9"¨

39’-3"¨

32’-9"¨

33’-9"¨

34’-3"¨

31’-6"¨

32’-0"¨

37’-9"¨

21’-8"¨
17’-6"

18’-6" 15’-0",

20’-0"

HS CAP

SCREWS
BOLT

CIRCLE

THICKNESS

AT POLE

MOUNTING

HEIGHTSPACING

PROJECTED

LENGTH

LUMINAIRE

THICKNESSBOLT

CIRCLETOPBOTTOM
LENGTH

NONE

NONE

NONE

ALTERNATIVE SECTION

THICKNESS

TOPBASE

HEIGHT

WIND

VELOCITY
LOAD

CASE

POLE

TYPE

NONE

REINFORCEDDEPTHDIAMETER

SIGNAL

NONE

NONE

NONE

NONE

YES

P MOUNTING HEIGHT

THICKNESS

AT POLE
RISE

PROJECTED

LENGTH

CHASED EDGES

AND SIDES

2 NPS PIPE

�" ´ TOP, BOTTOM

E PROJECTED LENGTH

FINISHED GRADE

D
E

P
T

H

BOLT ` + �"

SIGN

X

Max

-

10’-6"

13’-0"

25’-0",

40’-0",

8�"

0.2391"

6�"

8�"

7�"

6�"

9�"

7�"

6�"

7�"

7�"

9�"

9�"

9�"

9�"

7�" 6�"

7�"

6�"

7�"

6�"

7�"

7�"

3"

�

HANDHOLE

(SEE NOTE)

Det A

ES-7M

ES-7O

Elev B

Det B

ES-7M

Det A

ES-7N

Dia

N

É

ES-7N

Det U

F

1
7
’
-
0
"
 M

i
n

7
’
-
0

"

1
0
’
-
0
"

H

G

A

P

Det S

Det W

3’-6"

3
’
-
4

"

ES-7M

ES-7C

D
E

P
T

H

FINISHED GRADE

A
L

T
E

R
N

A
T

I
V

E
 S

E
C

T
I
O

N

M PROJECTED LENGTH

E PROJECTED LENGTH

SIGN

X

 

ES-7N

HANDHOLE (SEE NOTE)

Det S

ES-7M

TYPE 17-3-100

ELEVATION A
DETAIL B

ELEVATION C

DETAIL A

HS Hex HEAD CAP

SCREW, TOTAL 4,

TAP POLE PLATE

GALVANIZED DRAIN

HOLES, 2 BOTH SIDES

Det T-2

Det A

ES-7M

Det B

ES-7M

ES-7O

Elev B

Det A

ES-7N

ELEVATION B
(mph)

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

NO SCALE

ELECTRICAL SYSTEMS

(SIGNAL AND LIGHTING STANDARD,

2�" ` HOLE, CHASED EDGES

FOR ELECTRICAL CONDUCTORS

Handhole shall be located on the downstream side

of traffic.

NOTE:

6’-0" x 1’-0", 65 lb,

INTERNALLY ILLUMINATED

STREET NAME SIGN IN LIEU

OF SIGNAL WHEN SHOWN

ON PROJECT PLANS

� NPS COUPLING WHEN

IISNS SHOWN ON PLANS

6’-0" x 1’-0", 65 lb,

INTERNALLY ILLUMINATED

STREET NAME SIGN IN LIEU

OF SIGNAL WHEN SHOWN

ON PROJECT PLANS

35 lb

(65 lb FOR PV)35 lb

(65 lb FOR PV)

35 lb

(65 lb FOR PV)35 lb

(65 lb FOR PV)

POLEPOLE

1’-2"

7�"

7�"

7�"

1’-7"

1’-5�"

1’-9"1’-11"
3’-6" 12’-0"

11’-0"

9’-6"

8’-6"

ES-7O

Elev B

ES-7O

Elev B

ES-7O

Elev B

TYPE 17-3-100, 24A-3-100,

19-3-100, 26-3-100,

19A-3-100, 26A-3-100, 24-3-100
BC =

16-3-100

17-3-100

26-3-100

26A-3-100

27-3-100

TYPE 16-3-100, 18-3-100,

23-3-100, 27-3-100

BOLT HOLE = ANCHOR

BC

� SIGN

� SIGN

X

ANCHOR BOLT SIZE

1�" ` x 42"

2" ` x 42"

2�" ` x 42"

PROVIDE REMOVABLE

RAIN TIGHT CAP 

SIGNAL MAST ARM DATA

LUMINAIRE MAST ARM DATA

INDICATES MAST ARM LENGTH TO BE USED UNLESS OTHERWISE NOTED ON PLANS.

MAST ARMMAST ARM

SIGNAL MAST ARM CONNECTION

K

MAST ARM ´

THICKNESS

AXIS OF SIGNAL

MAST ARM

CASE 3 SIGNAL MAST ARM LOADING,

MAST ARM LENGTHS 15’ TO 45’)

WIND VELOCITY=100 MPH AND SIGNAL

L
E

N
G

T
H

 B
 A

N
D

T
H

I
C

K
N

E
S

S
 =

 0
.1

1
9
6
"

APS

6-17-13

APS

RSP 7E DATED JULY 19, 2013 SUPERSEDES STANDARD PLAN 7E

DATED MAY 20, 2011 - PAGE 466 OF THE STANDARD PLANS BOOK DATED 2010.
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R
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S
-
7
E

REVISED STANDARD PLAN RSP ES-7E

.

COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET TOTAL

SHEETS

PLANS APPROVAL DATE
No.

Exp.
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E

G
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S
T

E
R

E
D
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R O F E S S I O N A

L

 
E
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N
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R
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CIVIL

Dist
No.

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

Stanley P. Johnson

THE ACCURACY OR COMPLETENESS OF SCANNED

July 19, 2013

3-31-14

TO ACCOMPANY PLANS DATED



POLE DATA BASE PLATE DATA
POLE

TYPE

LOAD

CASE

 

 

 

 

4

 

 

 

 

A

HEIGHT

17’-0"

30’-0"

35’-0"

17’-0"

30’-0"

35’-0"

30’-0"

35’-0"

17’-0"

Min OD

6�"

6�"

7�"

10�"

0.3125"

NONE

10’-0"

15’-0’

NONE

10’-0"

15’-0"

10’-0"

15’-0"

NONE

C

3’-0"

Dia

CIDH PILE FOUNDATION

2�" ` HOLE,

CHASED EDGES

FOR ELECTRICAL

CONDUCTORS

I

Typ  

� J

 

J  

E

PROJECTED

LENGTH

F

Min

SPACING

10’-0"

12’-0"

14’-0"

 

 
15’-0"

G

MOUNTING

HEIGHT

H

 

 

16’-0"

 

 

Min

OD

AT POLE

 

 

0.2391"

 

 

I

BOLT

CIRCLE

HS CAP

SCREWS

1’-0"
 

 

 

1’-1�"

 

1�"
 

 

 

1�"

 

L

POLE ´

THICKNESS

1�"
 

 

 

1�"

 

23°

21°

15°

X

Max

13’-0"

10’-6"

É

J

É

TYPE 19-4-100, 19A-4-100,

F

 

M PROJECTED LENGTH

 

N  

X

 

P  

A  

G  

H  

3’-6"

 

1
7
’
-
0
"
 M

i
n

 

1
0
’
-
0
"

 

E PROJECTED LENGTH

 

3
’
-
4

"

 

7
’
-
0

"

 

D
E

P
T

H

 

Dia

 

100

 

6�"

 

6�"

8�"

7�"

 

6’-15’ 12’-0"

6’-15’ 12’-0"

6’-15’ 12’-0"

6’-15’ 15’-0"

6’-15’ 15’-0"

6’-15’ 15’-0"

35’-0"

1�"-7NC-3"

É

A

A

Typ  

�

�" ´ TOP,

BOTTOM AND

SIDES

K
 

L

 

CHASED

EDGES

GALVANIZED

DRAIN HOLES,

2 BOTH SIDES

ES-7M

Det S

ES-7N

Det U

ES-7M

Det S

Det W

6’-0" x 1’-10", 65 lb,

INTERNALLY ILLUMINATED

STREET NAME SIGN

M
N

Min

OD

4�"

6’-0"

8’-0"

10’-0"

12’-0"

15’-0"

3�"

3�"

3�"
0.1196"

30’-0" 35’-0"

2’-0"¨

2’-6"¨

3’-3"¨

4’-3"¨

4’-9"¨

BASE PLATE

C

 

C  

12"
 

 

 

13�"

 

É

E PROJECTED LENGTH

 

X

 

F

 

3’-6"

 

1
7

’
-
0

"
 M

i
n

 

Dia

 

D
E

P
T

H

 

3
’
-
4

"

 

H  
A  

G  

1
0
’
-
0
"

 

7
’
-
0
"

 

23-4-100,

TYPE 18-4-100,

� NPS COUPLING UNDERSIDE REQUIRED

WHEN IISNS SHOWN ON PLANS

ES-7N

Det U

ES-7M

Det S
ES-7M

Det S

6’-0" x 1’-10", 65 lb,

INTERNALLY ILLUMINATED

STREET NAME SIGN

VIEW A-A

36’-6"¨

37’-0"¨

38’-9"¨

39’-3"¨

32’-9"¨

33’-9"¨

34’-3"¨

31’-6"¨

32’-0"¨

37’-9"¨

30’-0"

45’-0"

25’-0",

40’-0",

25’-0"

30’-0"

35’-0"

40’-0"

45’-0"

24-4-100, 24A-4-100,

22’-8"¨

 

23’-0"¨

 

23’-8"¨

SIGN

FINISHED GRADE

FINISHED GRADE

SIGN

� POLE
� SIGN

2 NPS PIPE

� POLE

� SIGN

POLE

P MOUNTING HEIGHT

THICKNESS

AT POLE
RISE

PROJECTED

LENGTH

SIGNAL

DEPTH REINFORCED

LUMINAIRE

THICKNESS

PLATE

SIZE

ALTERNATIVE SECTION

BOTTOM TOPB LENGTH
THICKNESS

TOPBASE

THICKNESS

YES

NONE

NONE

NONE

ES-7C

3"

9�"

9�"

9�" 7�"

7�"

9�"

7�"

9�"

7�"

8�"

� NPS COUPLING

UNDERSIDE REQUIRED WHEN

IISNS SHOWN ON PROJECT PLANS

Det A

ES-7M

ES-7O

Elev B

Det B

ES-7M

Det A

ES-7N

ELEVATION A

HANDHOLE (SEE NOTE)

WIND

VELOCITY

(mph)

 

HS Hex HEAD

CAP SCREW, TOTAL 4

TAP POLE PLATE

ELEVATION C

DETAIL B

ES-7N

Det T-2

Det A

ES-7M

Det B

ES-7M

ES-7O

Elev B

HANDHOLE (SEE NOTE)

Det A

ES-7N

ELEVATION B

A
L

T
E

R
N

A
T

IV
E

 S
E

C
T

IO
N

1.

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

NO SCALE

NOTE:

POLE

ES-7O

Elev B

ES-7O

Elev B

ES-7O

Elev B

12’-0"

11’-0"

3’-6"

2" ` x 42"
1’-5�"1’-7"

21"23"

12�"

14"

7�"

8"

8�"

9�"

10�"

2�" ` x 42"

26-4-100, 26A-4-100

BC =

BOLT

CIRCLE

18-4-100

19-4-100

19A-4-100

23-4-100

24-4-100

24A-4-100

26-4-100

26A-4-100

27-4-100

27-4-100

BC

BOLT HOLE = ANCHOR

BOLT ` + �"

PROVIDE REMOVABLE

RAIN TIGHT CAP 35 lb

(65 lb FOR PV)35 lb

(65 lb FOR PV)

35 lb

(65 lb FOR PV)
35 lb

(65 lb FOR PV)

SIGNAL MAST ARM CONNECTION

SIGNAL MAST ARM DATA LUMINAIRE MAST ARM DATA

MAST ARMMAST ARM

INDICATES MAST ARM LENGTH TO BE USED UNLESS OTHERWISE NOTED ON PLANS.

DETAIL A

K

MAST ARM ´

THICKNESS

AXIS OF SIGNAL

MAST ARM

ELECTRICAL SYSTEMS

(SIGNAL AND LIGHTING STANDARD,

CASE 4 SIGNAL MAST ARM LOADING,

WIND VELOCITY=100 MPH AND SIGNAL

MAST ARM LENGTHS 25’ TO 45’)

L
E

N
G

T
H

 B
 A

N
D

T
H

I
C

K
N

E
S

S
 =

 0
.1

1
9
6
"

APS

APS

.

2
0

1
0

 R
E

V
I
S

E
D

 S
T

A
N

D
A

R
D

 P
L

A
N

 R
S

P
 E

S
-
7

F

REVISED STANDARD PLAN RSP ES-7F

RSP ES-7F DATED JULY 19, 2013 SUPERSEDES STANDARD PLAN ES-7F

DATED MAY 20, 2011 - PAGE 467 OF THE STANDARD PLANS BOOK DATED 2010.

6-18-13

Handhole shall be located on the downstream side of traffic.

ANCHOR

BOLT SIZE

COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET TOTAL

SHEETS

PLANS APPROVAL DATE
No.

Exp.

R
E

G
I

S
T

E
R

E

D
 

P
R O F E S S I O N

A

L

 
E

N
G

I
N

E
E

R

S

T
A

TE OF  

CAL IFORN
I

A

REGISTERED CIVIL ENGINEER

C57793

CIVIL

Dist
No.

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

Stanley P. Johnson

THE ACCURACY OR COMPLETENESS OF SCANNED

July 19, 2013

3-31-14

TO ACCOMPANY PLANS DATED



É

H

A

G

XF

ES-7N

Det U

Dia

É

X

F

ES-7N

Det U

Dia

N

Typ

J

J

3’-6"

3’-6"

1
0
’
-
0
"

1
7
’
-
0
"
 

M
i
n

L

C

C

E F G

H

Min

OD

I KJ L

É

M
N

Min

OD

Min ODA

POLE DATA BASE PLATE DATA

C

CIDH PILE FOUNDATION

2" 2"

5

4�"

X

Max

Q SECTION

20" 15^

ELEVATIONPLAN MAST ARM PLATE

BASE PLATE

(Min) 7
’
-
0
"

H

G

A

P

1
7
’
-
0
"
 

M
i
n

7
’
-
0
"

1
0
’
-
0
"

Det W

ES-7C

3
’
-
4
"

�

GUSSET PLATE

�" SIDE

1
�
"

�

1�"

�

�

�" 3
’
-
4
"

6’-0"

8’-0"

10’-0"

12’-0"

15’-0"

3�"

3�"

0.1196"

30’-0" 35’-0"

17’-0"

30’-0"

35’-0"

0.3125"

15’-0" 16’-0"1’-1�"
0.1793"

0.2391"
1’-8"

24’-0"

29’-0"

0.2391"

0.3125"
14’-0"

GUSSET PLATE

�" SIDE
PLATE

MAST ARM

�

CAP SCREWS

HS Hex HEAD

ON PLANS

WHEN IISNS SHOWN

UNDERSIDE REQUIRED

� NPS COUPLING

9
’
-
6
"

7
’
-
6
"
 
T

O

ES-7M

ES-7M

Det S

ES-7M

Det S

ES-7M

25’-7"

23’-7" TO
3�"

2’-0"–

2’-6"–

3’-3"–

4’-3"–

4’-9"–

100 1’-11"

1�"-6NC-4"

Det S

Det S

12’-0" Min

Min

12’-0" Min

Min

16"

36’-6"–

37’-0"–

38’-9"–

39’-3"–

32’-9"–

33’-9"–

34’-3"–

31’-6"–

32’-0"–

37’-9"–

60’-0"

65’-0"

60’-0",

65’-0"6’-15’ 15’-0"

� POLE
E PROJECTED LENGTH

STREET NAME SIGN

INTERNALLY ILLUMINATED

Q SECTION

SIGN

FINISHED GRADE FINISHED GRADE

� SIGN

SIGN

STREET NAME SIGN

INTERNALLY ILLUMINATED

BOLT

CIRCLE = "I"

FINISHED GRADE

1�" Dia HS CAP

DRILL AND TAP FOR

SCREWS

MAST ARM

PLATE

MAST ARM

AXIS

PLATE

� POLE

� MAST ARM

� POLE

� MAST ARM

POLE PLATE

�" PLATESPOLE PLATE

THICKNESSLENGTHTHICKNESS

POLE ´

THICKNESS

PLATE

SIZE

HS CAP

SCREWS
BOLT

CIRCLE

THICKNESS

AT POLE

MOUNTING

HEIGHT

Min

SPACING

PROJECTED

LENGTH

THICKNESS
LUMINAIRE SIGNAL

DIAMETER DEPTH REINFORCED

YES

NONE

BOLT

CIRCLE

THICKNESS

TOPBASE

HEIGHT

WIND

VELOCITY
LOAD

CASE

POLE

TYPE

THICKNESS

P MOUNTING HEIGHT

AT POLE
RISE

PROJECTED

LENGTH

Q SECTION

FINISHED GRADE

� SIGN

E PROJECTED LENGTH

M  PROJECTED LENGTH

� POLE

D
E

P
T

H

D
E

P
T

H

ES-7O

Elev B

THICKNESS = K

MAST ARM PLATE

DRAIN HOLES

WITH GALVANIZING

GUSSET PLATE

�" SIDE

3"

1’-1�" 

11�"

10�"

6’-0" x 1’-10", 65 lb,

6’-0" x 1’-10", 65 lb,

(mph)

ES-7N

Det T-2

Det A

ES-7M

Det B

ES-7M

ES-7O

Elev B

Det A

ES-7N

ELEVATION B

DETAIL B

the adjacent insides of the top and bottom gusset plates

The radial separation between the face of the pole and

amount of gap.

shall not exceed �". Fillet weld size to be increased by

1.

2.

Det A

ES-7M

Det B

ES-7M

Det A

ES-7N

ELEVATION A

DETAIL A

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

of traffic.

Handhole shall be located on the downstream side

NOTES:

POLEPOLE

ES-7O

Elev B

ES-7O

Elev B

(See Note 1)

3’-6" 13’-0"2’-0"

BC =

60-5-100

61-5-100

61A-5-100

2�" Ø x 60"

BC

TYPE 60-5-100

TYPE 61-5-100,

61A-5-100

ANCHOR BOLT SIZE

CAP 

RAIN TIGHT

REMOVABLE

PROVIDE

(65 lb FOR PV)

35 lb

(65 lb FOR PV)

35 lb

(65 lb FOR PV)

35 lb

ON PLANS

REQUIRED WHEN IISNS SHOWN

� NPS COUPLING UNDERSIDE

(65 lb FOR PV)

35 lb

(65 lb FOR PV)

35 lb

(65 lb FOR PV)

35 lb

HANDHOLE (SEE NOTE 2)

HANDHOLE (SEE NOTE 2)

CHASED EDGES

2 NPS PIPE,

SIGNAL MAST ARM DATA

LUMINAIRE MAST ARM DATA

INDICATES MAST ARM LENGTH TO BE USED UNLESS OTHERWISE NOTED ON PLANS.

MAST ARM MAST ARM

MAST ARM ´

MAST ARM

MAST ARM LENGTHS 60’ TO 65’)
WIND VELOCITY=100 MPH AND SIGNAL
CASE 5 SIGNAL MAST ARM LOADING,

(SIGNAL AND LIGHTING STANDARD,
ELECTRICAL SYSTEMS

SIGNAL MAST ARM CONNECTION

AXIS OF SIGNAL

A
L
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E
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V
E
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R = 1" Typ

APS

APS
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NO SCALE

REVISED STANDARD PLAN RSP ES-7H
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DATED MAY 20, 2011 - PAGE 469 OF THE STANDARD PLANS BOOK DATED 2010.

RSP ES-7H DATED JULY 19, 2013 SUPERSEDES STANDARD PLAN ES-7H

BOLT Ø + �"

BOLT HOLE = ANCHOR



15

1
7

’
-
0

"
 M

i
n

1
6

’
-
0

"

40’-0"

5
’
-
6

"

SIDE VIEW

7
’
-
6

"

1
4
’
-
9
"

1
6
’
-
0
"

1
0

’
-
6

"

FRONT VIEW

4
’-0

"

SLIP PLANE

PHOTOELECTRIC CONTROL

UNIT AND ADAPTER

5
’
-
6

"

1� 

CHASE

NIPPLE

NPS

2
3
’
-
0
"

2’-0"

ES-7M

Det S

5
’
-
6

"

ADVANCE FLASHING

BEACON INSTALLATION

TYPE 1-A, 1-B, 1-C AND 1-D

2’-0"

~

~

A

A

�

�

15°

�" x 1"

1’-1"

1
’
-
1

"

1
’-
1
"

�

1
�" 1

�"

VIEW A-A

BASE PLATE

SIGN LIGHTING FIXTURE

FINISHED GRADE

1� NPS

CHASE

NIPPLE

12" SIGNAL

FACE (SAME AS

ABOVE)

GALVANIZED DRAIN

HOLES, 2 BOTH

SIDES

BACKING RING

´ �"

TOP, BOTTOM

AND SIDES

CAP SCREW.

TAP POLE PLATE

2�" ` HOLE, CHASED

EDGES FOR ELECTRICAL

CONDUCTORS

FLASHING BEACON CONTROL

ASSEMBLY UNLESS PROVIDED

ELSEWHERE. SEE NOTE 2

SIGN LIGHTING FIXTURE

SLIP FITTER

FINISHED GRADE

1"C, Min, TYPE 1 CONDUIT

FINISHED GRADE

4-WAY SINGLE SECTION,

HANDHOLE

FINISHED GRADE

1"C Min,

TYPE 1 CONDUIT

ES-7M

ES-7N

HS Hex HEAD

CJP

Typ

Typ

Elev B

´ 3"

1
0
’
-
0
"
 
T

y
p

SET TO 1’-5�" BOLT CIRCLE

PROVIDE REMOVABLE

ES-7N

Det A

ES-7M

Det B

ES-7N

Det C
OR

SIGN W3-3, UNLESS

OTHERWISE NOTED

FLASHING BEACON

CONTROL ASSEMBLY.

UNLESS PROVIDED

ELSEWHERE, SEE

NOTE 2

HANDHOLE

(SEE NOTE 4)

ES-7N

Det C

ES-7N

Det A

1�" - 7NC - 3"

DETAIL D

ELEVATION B

ES-7O

DETAIL C

(SEE NOTE 4)

Det A

ELEVATION A

Det A

90 lb MAXIMUM

DETAIL A

ES-6F

RAIN TIGHT CAP

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

NO SCALE

DETAIL B

NOTES:

ADVANCE FLASHING BEACON WITH SLIP BASE INSTALLATION

TYPE 15-FBS

See Note 5

1
1
’
-
0
"

6
’
-
6

"

Elev B

ES-7O

1
’
-
7

"

1’-7"

2" ` x 42" ANCHOR BOLTS

BC = 1’-5�"

FLASHING

BEACON

CONTROL

ASSEMBLY.

SEE NOTE 2

TYPE 40-0-100

ES-7M

Det B

BOLT HOLE = ANCHOR

BOLT ` + �"

3’-0" `

2 NPS PIPE CHASED EDGES

FOR ELECTRICAL CONDUCTORS

R = 1", Typ

2’-6" `

AXIS OF FLASHING

BEACON MAST ARM

FLASHING BEACON MAST ARM

CONNECTION DETAIL12" FLASHING BEACON FLASHING

BEACON 

MAST ARM
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TAPERED STEEL MAST ARM 3�" x 9�" AND THICKNESS = 0.239" 

12" ONE SECTION

SIGNAL WITH BACKPLATE

1" FROM OUTER EDGE

OF POLE, SEE NOTE 1
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REVISED STANDARD PLAN RSP ES-7J

RSP ES-7J DATED JULY 19, 2013 SUPERSEDES STANDARD PLAN ES-7J

DATED MAY 20, 2011 - PAGE 471 OF THE STANDARD PLANS BOOK DATED 2010.

1.

 

 

2.

 

3.

 

 

4.

 

 

5.

1 NPS

CHASE

NIPPLE

ONE SECTION SIGNAL WITH

12" SIGNAL INDICATION

AND BACKPLATE

.

See Revised Standard Plan RSP ES-4A and Standard

Plan ES-4D for attachment fitting details.

 

For wiring diagram, see Standard Plan ES-14B.

 

For additional notes and details, see 

Standard Plans ES-7M and ES-7N.

 

Handhole shall be located on the downstream

side of traffic.

 

See project plans for type of standard to

be installed.

6-26-13

ELECTRICAL SYSTEMS

(FLASHING BEACON ON A TYPE 1,

TYPE 15-FBS AND TYPE 40 STANDARD)

COUNTY ROUTE
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TOTAL PROJECT
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THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

Stanley P. Johnson

THE ACCURACY OR COMPLETENESS OF SCANNED

July 19, 2013

3-31-14

TO ACCOMPANY PLANS DATED



1.

2.

3.

DETAIL D

HANDHOLE

DETAIL C

 

A

A

EXTENDED MOUNTING

BRACKET

STEEL BANDS

DETAIL A

SECTION A-A

STEEL BANDS

MOUNTING BRACKET AS

PER MANUFACTURER

SPECIFICATION

HYBRID CABLE, SEE NOTE 5

HYBRID CABLE,

SEE NOTE 5

COUPLING,

WATERTIGHT,

6.

MISCELLANEOUS ATTACHMENT,

COUPLING, WATERTIGHT,

1" ` (Max)

�" STAINLESS

10 lb (Max), SEE NOTE 6

1" ` (Max)

�" STAINLESS

�" STAINLESS

STEEL BANDS

6"

1’ (Min)

6" DRIP LOOP

�" STAINLESS

STEEL BANDS

1’ (Min)

COUPLING, WATERTIGHT,

1" `

1’ (Min)

MISCELLANEOUS ATTACHMENT,

10 lb (Max), SEE NOTE 6

MISCELLANEOUS ATTACHMENT,

10 lb (Max), SEE NOTE 6

MISCELLANEOUS ATTACHMENT,

10 lb (Max), SEE NOTE 6

6" DRIP LOOP

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

NO SCALE

ELECTRICAL SYSTEMS

MISCELLANEOUS ATTACHMENT)

(SIGNAL AND LIGHTING,

NOTES:

4.

5.

Location of cable entrances on signal pole shall be a minimum

Hybrid cable entrances on signal pole shall be drilled for weathertight

A single hybrid cable shall run continuous and shall not be twisted from

be allowed.

Exact mounting location of miscellaneous attachment and bracket shall

coupling as required.

of 1’ from any flange or base plate.

Hybrid cable shall have a drip loop at the entrance into signal pole,

the miscellaneous attachment to the controller cabinet. No splices shall

6"

Max COMBINED

EPA = 17 SQUARE FEET,

150 lb (Max), SEE NOTE 6

2
’
-
6
"
 (

M
a
x
)

2
’
-
6
"
 (

M
a
x
)

be approved by the Engineer per manufacturer’s recommendation.

Use the manufacturer’s Effective Projected Area (EPA) for miscellaneous

attachment. The maximum EPA for each miscellaneous attachment shall

be 1.6 square feet.

6" DRIP LOOP

6" DRIP LOOP

SIGNAL POLE MOUNT

Max EPA 1.6 SQUARE FOOT,

Max EPA 1.6 SQUARE FOOT,Max EPA 1.6 SQUARE FOOT,

Max EPA 1.6 SQUARE FOOT,

FINISHED GRADE

Maximum of two miscellaneous attachments per traffic signal structure.

Miscellaneous attachment shall be mounted using clamping devices.

7.

8.

9.

SIGNAL MAST ARM MOUNT LUMINAIRE MAST ARM MOUNT

SIGNAL MAST ARM

 MAST ARM

luminaire mast arm and signal mast arm.

(Min)

1’

6"

�" STAINLESS

STEEL BANDS

6" DRIP LOOP

MISCELLANEOUS ATTACHMENT,

10 lb (Max), SEE NOTE 6

COUPLING, WATERTIGHT

1" ` (Max)

Max EPA 1.6 SQUARE FOOT,

HYBRID CABLE,

SEE NOTE 5

MOUNTING TUBE

DETAIL B

CONNECTORS SHALL BE

INSTALLED IN THE FIELD

AS PER THE MANUFACTURER

SPECIFICATIONS

MISCELLANEOUS ATTACHMENT,

6" DRIP LOOP

10 lb (Max), SEE NOTE 6

1’

(Min)

1’ (Max)

Max EPA 1.6 SQUARE FOOT,

LUMINAIRE MAST ARM MOUNT

Maximum of one miscellaneous attachment per mast arm.

6-17-13
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REVISED STANDARD PLAN RSP ES-7R

RSP ES-7R DATED JULY 19, 2013 SUPERSEDES STANDARD PLAN ES-7R

DATED MAY 20, 2011 - PAGE 479 OF THE STANDARD PLANS BOOK DATED 2010.

.

COUNTY ROUTE
POST MILES

TOTAL PROJECT

SHEET TOTAL

SHEETS

PLANS APPROVAL DATE
No.
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THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

Stanley P. Johnson

THE ACCURACY OR COMPLETENESS OF SCANNED

July 19, 2013

3-31-14

TO ACCOMPANY PLANS DATED



5�"

8�"

8�"

4
�

"

6
�

"

1

2

3

4

The first number listed is the

second number listed is the

dimension between centers of

successive fixtures.

Where adjacent sign panels are

combination of these panels

mounting details may vary from

what is shown.

1.

2.

3.

dimension from the edge of

�
"

1
"

1
"

1"

1
"

�
"

a single panel.

�"C
STRUCTURE

SIGN

CONDUIT CONNECTOR

STRAIGHT TYPE 4

STATE OF CALIFORNIA

DEPARTMENT OF TRANSPORTATION

3
�

"

2�"2�"

2
�

"
1
�

"

1
’
-
1
�

"

1�"4"

1’-9�"

3�"

spaced 1’-0" or less the

(and spaces) shall be considered

Physical configuration and

(4 PER FIXTURE)

FOR USE IN 1�" WIDE MOUNTING CHANNEL

STEEL CLAMPING NUT - GROOVED AND SERRATED

the sign panel to the center

of the end-most fixture. The

(SUPPORTING ARM)

SIGN STRUCTURE 

5’-0"

6’-0"

7’-0"

8’-0"

9’-0"

10’-0"

11’-0"

12’-0"

13’-0"

14’-0"

15’-0"

16’-0"

17’-0"

18’-0"

19’-0"

20’-0"

21’-0"

22’-0"

23’-0"

24’-0"

25’-0"

26’-0"

27’-0"

28’-0"

29’-0"

30’-0"

31’-0"

32’-0"

64’-0"

63’-0"

62’-0"

61’-0"

60’-0"

59’-0"

58’-0"

57’-0"

56’-0"

55’-0"

54’-0"

53’-0"

52’-0"

51’-0"

50’-0"

49’-0"

48’-0"

47’-0"

46’-0"

45’-0"

44’-0"

43’-0"

42’-0"

41’-0"

40’-0"

39’-0"

38’-0"

37’-0"

36’-0"

35’-0"

34’-0"

33’-0"

2’-6"

3’-0"

3’-6"

4’-0"

4’-6"

5’-0"

5’-6"

6’-0"

6’-6"

7’-0"

7’-6"

8’-0"

4’-3":8’-6"

SPACING

FIXTURE

4’-6":9’-0"

4’-9’:9’-6"

5’-0":10’-0"

5’-3":10’-6"

5’-6":11’-0"

5’-9’:11’-6"

6’-0":12’-0"

6’-3":12’-6"

6’-6":13’-0"

6’-9’:13’-6"

7’-0":14’-0"

7’-3":14’-6"

7’-6":15’-0"

7’-9":15’-6"

8’-0":16’-0"

5’-6":11’-0"

5’-8":11’-4"

5’-10":11’-8"

6’-0":12"-0"

6’-2":12’-4"

6’-4":12’-8"

6’-6":13’-0"

6’-8":13’-4"

6’-10":13’-8"

7’-0":14’-0"

7’-2":14’-4"

7’-6":15’-0"

7’-4":14’-8"

7’-8":15’-4"

7’-10":15’-8"

8’-0"-16’-0"

6’-1�":12’-3"

6’-3":12’-6"

6’-4�":12’-9"

6’-6":13’-0"

6’-7�":13’-3"

6’-9":13’-6"

6’-10�":13’-9"

7’-0":14’-0"

7’-1�":14’-3"

7’-3":14’-6"

7’-4�":14’-9"

7’-6":15’-0"

7’-7�":15’-3"

7’-9":15’-6"

7’-10�":15’-9"

8’-0":16’-0"

SEE NOTES

NUMBER

OF

FIXTURES

(EACH)

LENGTH

OF PANEL

RETAINING SPRING (4 PER FIXTURE)

�" WASHER (4 PER FIXTURE)

�" LOCK WASHER (4 PER FIXTURE)

�" Ø NUT (4 PER FIXTURE)

AS REQUIRED

WALKWAY GRATINGCONDUIT FITTING

(4 PER FIXTURE)

�"C, TYPE 4 CONDUIT

�" LOCK WASHER

WITH Galv CLAMPS

WALKWAY GRATING

SECURE CONDUIT TO

LOCKNUT

�"C, TYPE 4 CONDUIT

CONDUIT CONNECTOR

HOLE IN FIXTURE TAPPED FOR

�"C FITTING

�"C-45^ TYPE 4

TYPE 1, �"C Min

4 HOLES, 9 HOLES - �" Ø

SAFETY

RAILING

LIGHTING FIXTURE

FIXTURE MOUNTING PLATE

(AS REQUIRED)

�" WASHER (4 PER FIXTURE)

(SEE DETAIL THIS SHEET)

FIXTURE MOUNTING PLATE (1 PER FIXTURE)

WITH Galv CLAMPS

WALKWAY GRATING

SECURE CONDUIT TO

�"C, TYPE "T" CONDUIT

FITTING WITH GASKETED

COVER PLATE.

GASKETED COVER PLATE)

"T" CONDUIT FITTING WITH

CONDUIT CLAMPED TO SIGN

STRUCTURE "I" BEAMS WITH

�" "U" BOLTS

WALKWAY GRATING

PAST THE LAST FIXTURE

THE FIRST SUPPORT

CAP THE CONDUIT AT

THE LAST FIXTURE

THE FIRST SUPPORT PAST

EXTEND 1" BEYOND

MOUNTING CHANNEL SHALL

LIGHTING FIXTURE

�" Ø x 1" BOLT (4 PER FIXTURE)

�" Ø x 1�" BOLT (4 PER FIXTURE)

�" Ø x 1" LENGTH

2
0

1
0
 

S
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N
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A

R
D
 

P
L

A
N
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-
1
5

A

(SIGN ILLUMINATION EQUIPMENT)

ELECTRICAL SYSTEMS

ES-15A

(SHOWN IN RAISED POSITION)

SAFETY RAILING

CONDUIT ENTRANCE DETAIL

TO LIGHTING FIXTURE, SEE

ALL BOLTS, NUTS, WASHERS AND OTHER HARDWARE

SHALL BE SAE GRADE 5 AND CADMIUM-PLATED.

(�"C x �"C x �"C

CONDUIT ENTRANCE DETAIL

TO LIGHTING FIXTURE, SEE

1.  Material: 0.135" hot-dip galvanized sheet steel after fabrication.

2.  Left side is symmetrical with right side.

CONDUIT ENTRANCE DETAIL

LIGHTING FIXTURE MOUNTING DETAIL (TYPICAL)

SIGN ILLUMINATION FIXTURE MOUNTING PLATE (TYPICAL)

NOTES:

NOTES:

TOP VIEW SIDE VIEW

NO SCALE

10-5-09

4
9
6

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

COPIES OF THIS PLAN SHEET.

THE ACCURACY OR COMPLETENESS OF SCANNED



8�"

BASE TOP

7�"

10"

9�"

ordering or fabricating any material.

25’

30’

1"0.1793"

Min OD

35’

40’

45’

8"

"C" "d"
POLE TYPE

THICKNESS THICKNESS

3�"

b. fy = 60,000 psi

4. Unit Stresses (Structural Steel):

5. Unit Stresses (Reinforced Concrete):

1. The Contractor shall verify controlling field dimensions before

NOTES:

3. Wind Loadings (3-second gust): 100 mph 

ELECTRICAL SYSTEMS

NO SCALE

DEPARTMENT OF TRANSPORTATION

STATE OF CALIFORNIA

a. fy = 55,000 psi (tapered steel tube and anchor bolts)

a. f’c = 3,625 psi 

b. fy = 50,000 psi (unless otherwise noted)

1’-1"

1’-1�"

1’-2"

1’-3"
1’-1�"

1’-2"

1’-1"

1’-0"

11�"

7’-6"

7’-0"

8’-0"

8’-6"

2’-6"

Dia

CIDHBASE PLATE DATAPOLE DATA

CCTV 25

CCTV 30

CCTV 35

CCTV 40

CCTV 45

25’ TO 45’ POLE)

1�" Ø x 36"

BC = BOLT CIRCLE

´ �" x 8" x 8"

TOTAL 47" BOLT CIRCLE

DETAIL B

R = �" Typ

SLOTS �" x 1�"

2" Ø HOLE

DETAIL C

2. During pole installation, the post shall be raked as necessary

with the use of leveling nuts to provide a plumb pole axis.

SQUARE

8"

C
l
r

3
"

MORTAR PAD,

R
O

U
N

D
 

T
A

P
E

R
E

D
 

S
T

E
E

L
 

P
O

L
E
 

H
E
I

G
H

T
 

=
 
"
h
"

S
E

E
 

T
A

B
L

E
 

F
O

R
 

P
O

L
E
 

D
I

M
E

N
S
I

O
N

S

HANDHOLE

BOTTOM

OF BASE
PLATE

� POLE = � CIDH PILE FOUNDATION

"
d
"
 
 
S

E
E
 

T
A

B
L

E

ELEVATION A

ES-7M

Det ADet B

ES-7M

ES-6B

Det B

ES-7O

ANCHOR BOLTS,

TOTAL 4, SEE TABLE

�

Det N

2" (Min) - 3" (Max)

ANCHOR PLATE

ES-7N

Det A

TABLE

SEE

2" (Min) - 3" (Max)

GRADE

FINISHED

FOR SLOPED

1’-3" Max

B
C

BASE PLATE

"C"  SQUARE

BASE PLATE

DETAIL A

BOLT HOLE =

BOLT Dia + �"

R = 1" Typ

6
"

6
"

´
 
�

"

�

1
"

WITH �" NUT AND BOLT

TO THE SAFETY CHAIN

ACCESS PLATE ATTACHED

CABLE SUPPORT

J HOOK FOR

CHAIN BRACKET

CHAIN TO THE SAFETY

SECURE ONE FOOT SAFETY

MAY USE 3 NPS Std PIPE

MAY USE 3 NPS Std PIPE

4" Ø – �", TAPERED STEEL

POLE SECTION t = 0.1793",

POLE SECTION t = 0.1793",

3�" Ø – �", TAPERED STEEL

SEE DETAIL D

WELDED PLATE BOX ENCLOSURE,

6"x 6" x 6" (�" THICK)

1"

1"

J HOOK FOR CABLE

SUPPORT GRIP.  �" Dia

�

BOX ENCLOSURE

DETAIL E
ROUND BAR. SEE

DETAIL D

AA

Hex NUT
TACK WELD

SECTION A-A

POLE
SAFETY CHAIN BRACKET

�

6" x 6" (�" THICK)

ACCESS PLATE

CEMENTED TO ACCESS PLATE

�" NEOPRENE GASKET

J HOOK

�" ´ TYPICAL

�

TACK WELD Hex NUT
�" HHCS-�" LS

INSIDE (TOTAL 4)

2�"

2
�

"

1
�

"

29̂

J HOOK

DETAIL E

R
 

=
 
�

"
DETAIL F

2
�

"

�"

1�"

0.201"

SAFETY CHAIN BRACKET

�

�

ANCHOR BOLT SIZE

TOP PLATE

TOP PLATE, SEE DETAIL B

TOP PLATE

HEIGHT "h"
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TABLE B

30’ 8"

SIZE

BC = BOLT CIRCLETHICKNESS "C" THICKNESS
Min OD

BASE TOP

POLE DATA BASE PLATE DATA

HEIGHT 

CIDH Pile

ANCHOR BOLTS

TABLE A

LEVEL

GROUND

POLE

TYPE

"D"

 "H"

3�" 0.1793"

40’

8�"

SPREAD FOOTING

FOOTING SIZE
GROUND

LEVEL

(LENGTH x WIDTH x DEPTH)

TABLE C

REINFORCEMENT

TOP & BOTTOM

POLE TYPE
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ES-6B

3
"
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Det N

ELEVATION A

1" Min

U-BOLTS

� POLE = � CIDH PILE

         FOUNDATION

SEE DETAIL C

 

4. For devices mounted and mounting heights,

3. The foundation shall be treated as level ground

   a plumb pole axis.

   necessary with the use of leveling nuts to provide

1. All steel shall be galvanized after fabrication.

5. Design Specification: AASHTO Standard Specification

7. Unit Stresses (Structural Steel):

9. Unit Stresses (Reinforced Concrete):

10.

11.

ES-7M

Det B

see TABLE B.

condition if the slope inclination is flatter

b. fy = 60,000 psi

a. f’c = 3,600 psi
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SEE NOTE 15

SEE NOTE 16

SEE NOTE 13

SEE NOTE 14

   1’-3" (Max) for sloped finished grade.

   Bottom of base plate.

   Handhole.  

   U-channel with bracket.
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SEE NOTE 12
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SEE NOTE 18
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than 4 : 1 (Horizontal : Vertical)

6. Wind Loadings: 100 mph (3-second gust)

a. fy = 55,000 psi (tapered steel tube)

b. fy = 50,000 psi (unless otherwise noted)

8. Anchor bolts: fy = 55,000 psi
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REVISED STANDARD PLAN RSP ES-16D

for structural support for highway signs, luminaires

and traffic signal dated 2001.

When no barriers are used, the NEMA 3R enclosure

shall be located on the downstream side and

perpendicular to the roadway.

Use the manufacturer’s Effective Projected Area

(EPA) for attachments. Assign attachments to nearest

level and sum each level, see Table D for limitations.

Install a blank flange on the top plate when closed

circuit television is not used.

The Contractor shall verify all controlling field

dimensions before ordering of fabricating

any material..

MGS

Typ

10-4-13

November 15, 2013

3-31-14

RSP ES-16D DATED NOVEMBER 15, 2013 SUPERSEDES RSP ES-16D DATED JULY 19, 2013 AND

STANDARD PLAN ES-16D DATED MAY 20, 2011 - PAGE 503 OF THE STANDARD PLANS BOOK DATED 2010.
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1" CONDUIT

30W LED/4000K
MAXIMUM LAMP: 
GLASS LED ENCLOSURE
SANDBLASTED PYREX 

CONNECTING STRUTS
(3) HEAVY GAUGE STAINLESS STEEL 

8" Dia COR-TEN STEEL POLE

WATERTIGHT SEALS.
WHITE REFLECTIVE SURFACES AND 
POLYCARBONATE ENCLOSURE WITH 
INNER SURFACES COVERED BY A CLEAR 
FABRICATED OF HEAVY GAUGE CAST IRON.  
FLARED LOUVER REELECTOR SHADES 

TO RE-LAMP
(3) LOOSEN THREE HEXAGON SCREWS 

12"

STEEL ANCHOR BOLTS 

HOT DIP GALVANIZED 

(4) �" Dia X 15" 

10" BOLT CIRCLEØ 7" CONDUIT OPENING
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NO SCALE

BASE PLATE DETAILS

BOLLARD LIGHT

4
5
"

Ø 0.6" HOLE

0.5"

120-277 VOLT OPERATION
ELETRONIC DRIVER FOR

CONCRETE FOUNDATION

BOLTS EMBEDDED IN 1’-6" Dia X 2’-0" D

HOT DIP GALVANIZED STEEL ANCHOR 

SECURED WITH FOUR �" Dia X 15" 

12" Dia CORTEN STEEL BASE PLATE 
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C8] All District Directors 
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4fi/2011 

------------------------1 C8J All Deputy District Directors - Traffic Operations 

C8J All Deputy District Directors - Maintenance 

l:8:J All Deputy District Directors - Construction 

C8J All Deputy District Directors - Design 

C8] All Deputy District Directors - Transportation Planning 

[8'.I Chief, Division of Engineering Services 
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IF YES, DESCRIBE 
DOES THIS DIRECTIVE AFFECT OR SUPERSEDE High Occupancy Vehicle Guidelines for Planning, Design, and 
ANOTHER DOCUMENT? [8]YES ONO Operations 

WILL THIS DIRECTIVE BE INCORPORATED IN 
THE CALIFORNIA MANUAL ON UNIFORM 
TRAFFIC CONTROL DEVICES (CA MUTCD) 

DIRECTIVE 

IF YES, DESCRIBE 

Chapters on preferential lane signing and pavement markings to 
[8]YES ONO be included in the next edition of the CA MUTCD 

In California, managed lanes include high occupancy vehicle (HOV) lanes, high occupancy/toll (HOT) lanes, and express toll 
lanes. The latter two are referred to generally as "Express Lanes". 

The California Department of Transportation (Department) "2003 High Occupancy Vehicle Guidelines for Planning, 
Design, and Operations" (HOV Guidelines) and the content of this Policy Directive (Directive) shall be applied during the 
planning and development of freeway managed lane projects, including conversions of existing managed lanes to 
incorporate tolling or utilize continuous access. It shall be considered during the planning and development of all other 
freeway improvement projects (e.g. pavement rehabilitation projects) and during the course of traffic investigations that 
are addressing operational and safety performance deficiencies. 

For ongoing projects, changes to the project design pursuant to this Directive shall be determined by the project 
manager and project engineer in consultation with the Headquarters' Traffic Operations Liaison (Traffic Liaison) and the 
district HOV program coordinator. The decision to implement the requirements of this directive will be based on the potential 
benefits and impacts to the project scope, cost and schedule. The consultation and recommendations shall be documented 
in the form of a memorandum for the project files with the signature of the Traffic Liaison indicating concurrence. 

Retrofitting of existing facilities will not be required unless physical conditions for that facility change, such as a change in access 
type or an HOV-Express Lane conversion. 

ADA Notice For Individuals with sensory disabilities. this document is available in alternate formats. For Information call (916) 653·3657 or TDD (916) 654-3880 
or write Records and Forms Management, 1120 N Street. MS89, Sacramento, CA 95814. 
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The technical content of this Directive represents best engineering practices and requirements that will be incorporated into the 
next edition of the HOV Guidelines. This Directive also incorporates material from the most recent (2009) edition of the federal 
Manual on Uniform Traffic Control Devices (federal MUTCD). This material will be incorporated into the next edition of the CA 
MUTCD. 

The following principles are expected to guide decision-making on the development and/or operations of managed lanes: 
• Employ a systems management approach; managed lane strategies can affect the performance of the entire freeway system. 

The focus should not just be on the operation of the managed lane and its mobility benefits. 
• Balance system performance and overarching goals, including safety, mobility, delivery, stewardship, and customer service 

when selecting and analyzing project alternatives and key features. 
• Consider increasing occupancy requirements if HOV lanes are experiencing severe congestion. 
• Consider planning for two managed lanes in each direction of travel if analysis determines it to be practical and beneficial. 
• Consider implementing congestion pricing to utilize the full capacity of under-utilized HOV lanes if analysis determines it to be 

practical and beneficial. 
• Ensure uniformity and consistency in the appearance of facilities within a region as much as possible; unique conditions and 

situations may require unconventional treatment(s). 
• Ensure enforcement considerations are taken into account. Consult the California Highway Patrol (CHP) during project 

development. 
• Consult with the Traffic Liaison to ensure that emerging best practices and recent "lessons learned" from collision analysis 

and research are fully considered and implemented. 

MANAGED LANES ACCESS 

Managed lanes in California utilize either: 
• Limited-access designs (via physical barriers or barrier striping within a buffer space) which may include intermediate access 

openings. 
• Continuous-access designs (contiguous/non-separated). 
When planning managed lanes, consideration should be given to both access types. The choice of access type is based on a 
general evaluation of the performance and management benefits for the entire freeway as well as the capital costs of building and 
operating the facility. See Attachment 2 for a summary of design, cost and performance considerations for the two types of 
access designs. Various research and engineering studies on managed lane facilities have found that the highway features that 
can have 'the greatest affect on performance, including safety and throughput, are: 
• The frequency, location, type and design of intermediate access openings on limited-access facilities. 
• Shoulder widths. 
• Traffic control and safety devices that provide positive guidance (usually related to access points and driver decision-making, 

such as overhead signing, striping, and lighting). 
For additional information and reference material, see the Background section of this Directive and Attachment 1. 

Managed lanes may also utilize drop ramps to and from local streets and direct connectors to and from managed lanes on other 
freeways. These provide system connectivity with the least potential for adverse performance impacts by allowing traffic to 
directly exit or enter the managed lanes without weaving across adjacent general-purpose lanes. Drop ramps and direct 
connectors should be considered where substantial congestion in the general-purpose lanes exists or is expected and there is a 
significant local demand for access to or from the managed lanes. Refer to Sections 3.7 and 3.8 of the HOV Guidelines for more 
information. 

MANAGED LANES ENGINEERING STUDY REQUIREMENTS 

Section 149 of the Streets and Highways Code requires that competent engineering estimates be made of the effects of a 
managed lane on safety, congestion, and highway capacity prior to constructing such lanes. A traffic study shall be performed 
for all managed lane projects. This study shall be composed of an operational analysis and a safety analysis. This traffic 
study replaces the "HOV Report" located in Appendix B of the HOV Guidelines. The objective of the study is to determine if, and 
to what extent, the design of the managed lane will meet the performance thresholds and guidance provided in this Directive, as 
well as any other thresholds the district or project sponsor may establish. For new projects, the traffic study shall be 
conducted as early as reasonable during project development. Ideally the study is conducted during development of the 
project initiation document (PID) to confidently establish an accurate cost, scope and schedule for the project. Alternatively, a 
more general assessment or technical evaluation may be adequate during the PID phase in order to: 
• Identify potential performance problems for further study. 
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• Identify the scope of (and resources need for) a formal traffic study to be performed at the start of the Project Approval and 
Environmental Document phase. 

The following information and assumptions shall be identified and utilized as part of the traffic study: 
• Design year peak-hour volumes for the managed lane(s), general-purpose lanes, and adjacent general-purpose 

ramps . The design year shall be 20 years from the date when the project is scheduled to be completed and opened 
to traffic as per Highway Design Manual (HOM) Index 103.2. 

• The design year peak-hour volume of vehicles expected to use access locations. 
• The types of vehicles expected to use the freeway facility (e.g., transit or trucks). 
• Geometric constraints on the managed lanes and general purpose lanes, Including known and expected bottlenecks 

and associated queues. 

The operational analysis is to be performed using a methodology that is acceptable to the district and the project sponsor. The 
operational analysis shall: 
• Evaluate the characteristics of the entire freeway facility, including both the managed lane(s) and the adjacent 

general purpose lanes. 
• Include a merge/diverge analysis of any drop ramps or direct connectors that may be utilized on the managed lane. 
• Evaluate the operational impacts of intermediate access openings on a limited-access facility. Section 4.3 of the HOV 

Guidelines states that the operation of weaving sections at access openings needs to be considered. See the section on 
limited-access managed lanes design and performance considerations for more details. 

The traffic safety analysis shall be performed by or approved by the district traffic safety office. This analysis will focus on 
the safety impact of the proposed improvements on operating conditions and collision potential by utilizing traffic and collision data 
and analytical tools and processes. This is especially important when the project proposes a change in the type of access. This 
safety analysis is independent of the broader safety review process that is required per HOM Index 110.8. 

GENERAL MANAGED LANE DESIGN AND PERFORMANCE REQUIREMENTS 

Geometric design of managed lane projects, including lane and shoulder widths, shall conform to the HOM. Deviations 
from the requirements of the HOM shall be evaluated and approved on a case-by-case basis in the manner prescribed in 
HOM Index 82.2. Section 3.10 of the HOV Guidelines provides a priority listing for reductions in cross-sectional elements for 
various managed lane geometric configurations. This priority listing shall be utilized in the development of managed lane 
projects where reductions to cross-sectional elements are deemed necessary. 

State law mandates that HOT lanes operate at a Level of Service (LOS) of "C" or better (LOS "D" may be used if the Department 
and the operator agree). In addition, federal law mandates that HOT lanes and HOV lanes that are used by non-carpool decaled 
clean-air vehicles operate at a minimum speed of 45 miles per hour during the peak hour no less than 90 percent of the time over 
a 180-day period. These performance thresholds shall be taken into consideration when designing a managed lane 
project. 

LIMITED ACCESS MANAGED LANES DESIGN AND PERFORMANCE REQUIREMENTS 

Limited access operation can be implemented with the use of physical barriers or "barrier" striping to separate the managed lane 
from the adjacent general purpose lanes. A buffer space is typically provided to accommodate barrier striping and other traffic 
control devices or features (e.g. reflective markers or channelizing devices). The recommended buffer width is 4 ft (ft). However, 
this width may be reduced as outlined in the priority listing in Section 3.10 of the HOV Guidelines. 

Limited access may be used for Express Lanes in order to designate access/tolling points and minimize toll evasions. 

Access to and from a limited-access managed lane is primarily provided through at-grade access openings. At-grade access 
openings also referred to as at-grade ingress and egress, allow vehicles to move into the managed lane from the adjacent 
general-purpose lanes and vice versa. The different types of at-grade access openings (see Attachment 3) include: 
• "Weave Zone": Combined ingress and egress created by short breaks in the barrier striping at carefully selected locations. 
• "Weave Lane": Combined ingress and egress, which is facilitated by a weave or speed, change lane. The inclusion of a 

weave lane minimizes the potential for unstable flow or turbulence along the "crown" weave due to the speed differential 
between the managed lane and mixed flow lanes. 

• "Merge Lane": Separated ingress and egress utilizing dedicated merge lanes. This design separates operational maneuvers 
and provides drivers with a better opportunity to adjust their speed to match that of the traffic stream into which they are 
merging. This further reduces the potential for unstable flow. 



STATE OF CALIFORNIA • DEPARTMENT OF TRANSPORTATION 

TRAFFIC OPERATIONS POLICY DIRECTIVE 
TR-0011 (REV 08/2009) 

Page 4of12 

Any one or all three of these types of at-grade access openings may be adequate for a given location. The type of access 
opening used in a corridor should be consistent to better satisfy driver expectations. Site-specific operating conditions may 
warrant the use of a different type. Variations will typically require mitigation in the form of additional signing, enhanced pavement 
markings, lighting, and/or other traffic control , management, or safety systems. 

Existing interchange spacing is the primary consideration for determining the location of access openings. An equally important 
consideration is the existing and expected location of mainline operational bottlenecks and geometric constraints that produce 
recurrent congestion and queuing along the general purpose lanes. Access openings should be located and designed such that 
they will perform at Level of Service (LOS) ·c· or "D". as per HOM Index 504.7. They should not produce adverse impacts to 
managed lane and general purpose lane performance. nor should they be placed where recurrent general purpose lane 
congestion is expected. This avoids the potential for undesirable conditions that result in operational and safety deficiencies. If 
the mainline queuing at a proposed access location is limited to a small portion of the overall peak period, then a "weave lane· or 
"merge lane" configuration might need to be evaluated and provided if it will eliminate or minimize adverse impacts. 

Access openings should have a minimum length of 2000 feet (ft). A minimum of 800 ft per lane change should be provided 
between the opening and the nearest freeway entrance or exit ramp. These lengths should also be utilized at the beginning and 
ending of managed lanes. These changes supersede the measurements shown In Figure 4.2 of the HOV Guidelines. A figure 
showing the new measurements for access openings is provided in Attachment 3. 

The type and location of proposed access openings shall be determined by the operational analysis. It is expected that an 
iterative process would be used. For example, an access open ing using the simplest design and minimum lengths might be 
evaluated first. If the analysis supports this concept, then no further analysis of that location is necessary. Otherwise, the process 
would continue until an appropriate concept is identified, or all concepts are exhausted. The iterative process may require 
consideration of the following modifications or features (not necessarily in this order): 
• Increased weaving lengths. 
• Alternative types of access. 
• A second managed lane in the vicinity of the opening. 
• Relocation of the access opening. 
• The addition of auxiliary lanes connecting ramps on the general purpose lanes. 
• The use of drop or direct connector ramps. 
Proposed access openings that are estimated to operate below the performance thresholds or use less than the 
minimum lengths or spacing shall be subject to the review and written concurrence of the Traffic Liaison. Approval will 
be considered when the need for the opening is justified by traffic data and the safety analysis and if traffic impact mitigation is 
incorporated. Approval may also require specific system monitoring to identify and correct potential performance deficiencies. 

Lighting shall be provided for each access opening to facilitate decision making and lane changing maneuvers during 
hours of darkness. Deviations from this requirement shall be approved by the Traffic Liaison. Lighting will alert drivers 
that they are approaching left side weaving sections where lane changing and turbulence may be concentrated. Lighting should 
also be considered for freeway segments located between an access opening and a freeway-to-freeway interchange when the 
access serves that interchange. This is due to the higher weaving volumes and higher number of lane changes expected in these 
areas. Contact the district Electrical Design office for information on lighting requirements and assistance in the location and 
design of all lighting systems. 

CONTINUOUS-ACCESS MANAGED LANES DESIGN AND PERFORMANCE REQUIREMENTS 

Continuous-access managed lane facilities are designed to allow vehicles to enter or leave at any point. No specific 
ingress/egress locations are designated. Instead, vehicles move into and out of the managed lane at any point in the same way, 
they would change lanes in the general-purpose lanes. 

Traditionally, continuous-access facilities have only been employed in areas with shorter durations of directional congestion during 
peak commute traffic periods. However, continuous-access operation may be utilized whether the managed lane operates 
full-time or part-time. Detail M-2 in the HOV Guidelines shows an option for full-time continuous-access managed lanes. 

A limited-access facility may be converted to a continuous-access facility if the conversion is funded by the project sponsor 
requesting the change. A traffic study, as described in this directive, shall be required for any conversion project. 

If a new or conversion project is on a route where Express Lanes are planned within the next five years, and there is an 
intent to operate the Express Lane with continuous access, joint consultation shall be conducted between the project 
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sponsor, the Department and the CHP to identify strategies in limiting violations. Final recommendations from each 
entity shall be documented in the project file. Frequent toll readers, visible manual enforcement, and other innovative 
strategies are expected to be considered. 

MANAGED LANES STRIPING AND PAVEMENT MARKINGS REQUIREMENTS 

When physical barriers are used to limit access, the facility shall be striped in accordance with Section 38.23 of the CA 
MUTCD. 

When barrier striping is used to limit access, the facility shall be striped in accordance with the requirements of Chapter 
5 of the HOV Guidelines. Paint rather than thermoplastic. should be used. The 2009 edition of the federal MUTCD requires the 
use of parallel wide solid white stripes on limited access managed lanes to prohibit and restrict lane changing. The Department is 
in the process of adopting this standard, pending an amendment to the California Vehicle Code. Using paint for the barrier 
striping will allow for easier conversion to the federal standard once it is adopted: 

Continuous-access facilities shall be striped in accordance with the requirements of Section 38.23 of the CA MUTCD. 
The 2009 edition of the federal MUTCD provides several different options for continuous access striping. The Department is 
performing engineering studies that will lead toward the selection and adoption of one of these options. 

The diamond symbol pavement marking shall only be used on HOV lanes. An "HOV LANE" pavement marking shall be 
used on HOV lanes; the "CAR POOL LANE" pavement marking shall not be utilized. For other types of managed lanes, 
the appropriate pavement marking, such as "BUSES ONLY", "FASTRAK ONLY" (when all users must have an electronic 
toll collection transponder) or "FASTRAK OR HOV ONLY" (when only vehicles not meeting the occupancy requirement 
must have a transponder), shall be used. Markings should be placed along the managed lane as shown in Chapter 5 of the 
HOV Guidelines. 

Deviations from these requirements shall require the concurrence of the Traffic Liaison. The Traffic Liaison should be 
consulted prior to finalizing striping plans for a managed lane in order to receive the latest guidance and direction. 

MANAGED LANE SIGNING REQUIREMENTS 

Overhead advance guide signs shall be provided at least 0.5 mile prior to the beginning of limited-access HOV facilities. 
Overhead guide signs shall be provided at the beginning of and at subsequent at-grade access openings to 
limited-access HOV facilities. These signs shall conform to the ES-3 and ES-2 signs shown in Figures 2G-5 and 2G-6 of 
the 2009 edition of the federal MUTCD. An overhead advanced guide sign may also be used in advance of at-grade access 
openings. The R87-1(CA) overhead sign shall be placed at the beginning of the buffer or barrier separation. These 
requirements amend the figures shown in Details M-1 and M-4 of the HOV Guidelines. The additional guide signs and the 
adjustment of the regulatory signs are expected to help facilitate driver decision making by more clearly identifying access 
openings, especially for drivers who are eligible to use the HOV lane and have just entered the freeway. 

The R86(CA), R86-2(CA) or R86-3(CA) and R93-2(CA) signs shall be repeated as a package at half-mile intervals along the 
length of a facility and shall be placed just downstream of where drop ramps or direct connectors merge into the facility. 
This requirement amends the figures shown in Details M-1 through M-4 of the HOV Guidelines. 

Signing for managed lanes that utilize pricing (Express Lanes) should comply with Sections 2G.16 through 2G.1 8 of the 2009 
edition of the federal MUTCD until the adoption of the next edition of the CA MUTCD. 

Deviations from these requirements shall require the concurrence of the Traffic Liaison. The Traffic Liaison should be 
consulted prior to finalizing signing plans for any managed lane in order to receive the latest guidance and direction. 

MANAGED LANE ENFORCEMENT REQUIREMENTS 

Enforcement strategies and features shall be considered during the planning, design, and operational phases of all 
managed lane projects. Enforcement of managed lanes is important to maintain flow, safety, and system management 
capabilities. Violators could impact flow rates and impact the ability of the operating agency to manage accordingly. With any 
access type, enforcement requires some investment and strategy for zones, systems, and personnel. Due to the personnel cost 
and traffic impacts of comprehensive manual enforcement, automated enforcement technology may be used once it is 
demonstrated to have an acceptable degree of accuracy. Until then, occupancy verification requires manual observation, which 
can be complex given tinted windows and obscured viewing into vehicles. 
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Section 6.4 of the HOV Guidelines provides guidance for enforcement area configurations utilizing the median shoulder. Median 
shoulder enforcement areas shall only be used when the managed lanes are separated from the general purpose lanes 
by a physical barrier (such as vertical pylons or a concrete wall). CHP policy only allows enforcement stops in the median 
shoulder under these conditions. 

Observation areas should be used on the median shoulders of facilities that do not utilize physical separation. They may be used 
on facilities that utilize physical separation. The provisions in Section 6.4 of the HOV Guidelines related to the placement of 
median shoulder enforcement areas shall be applicable to observation areas. Observation areas should be placed 
downstream of intermediate access points on limited-access facilities and downstream of drop ramps and direct connectors. The 
recommended dimensions for an observation area are a width of 14 ft and a length of 100 ft, preceded by a 15: 1 taper and 
followed by a 50:1 taper. 

Enforcement plans for Express Lane operations shall be developed jointly between the CHP, the Department, and the 
project sponsor. 

DELEGATION 

No new delegations of authority are created under this policy. 

BACKGROUND 

Managed lanes are lanes that are proactively managed in response to changing conditions and are increasingly used nationwide 
to deal with the increasing congestion and limited resources. The term "managed lanes" may refer to: 
• HOV lanes: Buses, vans, and cars with more than one person use these lanes. 
• Express Lanes: Managed lanes that utilize congestion pricing: 

o HOT lanes: An HOV lane that allows vehicles with lower occupancy to have access to the lane by paying a toll. The 
lanes are kept free-flowing by dynamic and congestion-based tolling, a strategy supported by the Department and the 
Federal Highway Administration. Tolls may change based on real-time conditions (dynamic) or according to a schedule 
(static). 

o Express toll lanes: Facilities in which all users are required to pay a toll, although HOVs may be offered a discount. They 
also utilize electronic tolling and congestion pricing. The 91 Express Toll Lanes are the only such facility in California. 

Strategic goals of managed lane projects are: 
• Decrease congestion duration and reduce congested locations. 
• Increase person-throughput on a corridor by increasing vehicle occupancy, whether through carpooling, vanpooling or transit. 
• Decrease per-person air quality impacts. 
• Increase congestion avoidance choices for the public. 
• Increase predictability of travel by reducing variations in delay. 
• For Express Lanes, generate revenue for corridor transportation improvements that include transit and closing gaps in the 

managed lane network. 

The type of managed lane facility utilized will be generally based on regional needs, physical and geographic setting, and unique 
fiscal circumstances. Due to tolling authority laws in California, Express Lanes are typically initiated by, and jointly operated with, 
regional transportation agencies. This relationship requires policies and standards that can be applied consistently statewide yet 
be flexible enough for local needs. 

The Division of Traffic Operations is participating in a statewide effort to enhance California's network of managed lanes through 
improved performance management, partnerships, and design/operation strategies. Regional Transportation Plans contain 
Express Lanes as congestion management and greenhouse-gas reduction strategies. Regional partners are developing 
managed lanes projects for imminent use in the San Francisco Bay, Inland Empire and Los Angeles areas. The updated 
guidance is expected to: 
• Improve the performance of managed lanes in a cost effective manner. 
• Ensure a system management approach that will include all lanes. 
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• Mitigate the driver performance impacts resulting from the increased complexity of freeways with managed lanes. 
• Provide flexibility for regional decisions. 
• Provide needed compliance with federal standards. 
• Provide consistent methodology statewide. 

While many sections of the HOV Guidelines remain valid, some additions and revisions are needed to communicate updated 
knowledge and policy to internal and external partners. This Directive addresses only the most-urgently needed guidance 
updates. Further updates and broader topics will be updated during 2011 and 2012. This effort has been supported by the 
findings and recommendations of a parallel initiative (Strategic Highway Safety Program Challenge Area 5) which is focused on 
the impacts of our evolving and increasingly complex metropolitan freeway infrastructure and operating conditions on driver 
performance and safety outcomes. See Attachment 1 for a summary of this background knowledge. 

This Directive is a result of the following developments. 
• Increasing congestion has led to a need to coordinate strategies, use all available freeway capacity and resources, and 

maxim1ize performance of corridors. 
• Research and corridor specific engineering studies concerned with performance deficiencies have expanded our 

understanding of the design, operational and safety features that affect managed lane and freeway system performance. 
• Safety research has produced findings that supersede previously established knowledge and practices regarding managed 

lanes. See Attachment 1 for a summary of findings and recommendations from the 2009 report, "A Comparative Safety Study 
of Limited versus Continuous-Access High Occupancy Vehicle (HOV) Facilities", and the research team's collaboration with 
the Department's traffic safety engineering practitioners and specialists. 

• Lessons have been learned from managed lane access conversion projects in southern California. 
• The Department has committed to updating technical guidance and increasing statewide consistency and flexibility in 

managed lane operations. 
• The 2009 edition of the federal MUTCD contains new managed lane signing and striping policies. There is a more stringent 

requirement for California to be in substantial conformance with those policies. 
• There is intensifying interest in implementing Express Lanes immediately in many urban areas of the state. 
• Express Lanes are relatively new to the nation and California's project development process, and as such little policy 

guidance exists. 
• Lessons have been learned from implementation of Express Lanes in other states in the last three years. 

DEFINITIONS 

When used in this Traffic Operations Policy Directive, the text shall be defined as follows: 

1) Standard: A statement of required, mandatory or specifically prohibited practice. All standards text appears in bold type. 
The verb shall is typically used. Standards are sometimes modified by Options. 

2) Guidance: A statement of recommended, but not mandatory, practice in typical situations, with deviations allowed if 
engineering judgment or engineering study indicates the deviati<;>n to be appropriate. All Guidance statements text 
appears in underline type. The verb "should" is typically used. Guidance statements are sometime modified by Options. 

3) Option: A statement of practice that is a permissive condition and carries no requirement or recommendation. Options 
may contain allowable modifications to a Standard or Guidance. All Option statements text appears in normal type. The 
verb "may" is typically used. 

4) Support: An informational statement that does not convey any degree of mandate, recommendation, authorization, 
prohibition, or enforceable condition. Support statements text appears in normal type. The verbs "shall", "should", and 
"may" are not used in Support statements. 
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Attachment 1 

Summary of Background Knowledge 

Updating perspective on the performance of freeways with continuous-access HOV lane operation 

In 2009, a University of California at Berkeley I Partners for Advanced Transit and Highways research 
team completed a comprehensive study of California freeways with HOV lanes. The research team 
compared collision data analyses for large samples of freeway facilities with continuous-access and 
limited-access HOV lanes. Contrary to the technical opinions presented in the current HOV Guidelines, 
the research team found that HOV facilities with limited access operation offer no safety advantages over 
those with continuous-access operation. A higher percentage of collisions were concentrated on the 
sample set of limited-access HOV lanes, which also had higher collision rates compared to the sample 
set of continuous-access HOV facilities. 

The research team and the Department's traffic safety practitioners then identified the various design, 
operational, and safety features that affect the performance of freeways with limited access operation. 
The most prominent of these features include: access configurations, weaving sections (i.e. the type and 
length as determined by the location, spacing, and design of access openings), lighting, shoulder width, 
overhead signing, and pavement delineation. 

Similar studies by the Texas Transportation Institute support these findings. The Department adopted a 
policy in 2008 that allows for the conversion of limited-access facilities to continuous access and 
continues to support continuous access as a HOV lane design that provides safety and throughput 
performance in a more cost-effective manner. 

Updating design criteria for the length and location of access openings for limited-access HOV 
facilities 

During the last several years of evaluating safety and mobility performance issues associated with HOV 
lane access points, substantial changes to access opening location, spacing and geometry have become 
clearly necessary. Bottlenecks and collision concentrations stem from the complex weaving action of 
vehicles at these access points, and across all freeway lanes between freeway entrances/exits and the 
HOV lane access points. As volumes increase, the impact of this weaving activity on freeway and driver 
performance becomes more intense, and eventually requires remediation through infrastructure 
adjustments and enhancements: 

• General collision studies in California support increasing the weaving length at and between access 
openings beyond the current practices found in the HOV Guidelines. 

• Nationally recognized research findings and products recommend longer openings and longer 
distances for the weaving along and between successive access openings. Prior and current national 
practice allows for a 1000-foot minimum access opening, and (two-sided) weaving lengths that are 
based on providing 500-800 ft per lane change. 

• Based on the above research findings, and years of experience managing location-specific 
operational and safety problems, the Department's freeway operations and traffic safety engineering 
practitioners recommend the following changes to our standard practices: 
o increase the minimum access opening length from 1300 ft to 2000 ft, and 
o increase the Mper-lane change" distance from 650 ft to 800 ft in order to avoid pushing drivers to 

make consecutive lane change maneuvers across the entire freeway 
• Enhancements will include the expanded use of lighting, pavement delineation, and overhead signing 

(see next section). 

While the updated criteria are substantiated, flexibility is needed when applying the criteria at the project 
level. The aforementioned engineering practitioners should use analytical tools, consult with the 
Department technical reviewers and specialists, and then exercise engineering judgment to determine the 
site-specific best fit. This will often be an iterative process. 
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Updating signing and lighting of limited-access designs 

Express Lane signing is new to the industry, was just added to the 2009 edition of the federal MUTCD 
and in May 2010 was accepted by the California Traffic Control Devices Committee for addition to the 
next (2011) edition of the CA MUTCD. In addition, the Department's freeway safety team (comprised of 
district and headquarters traffic safety staff and the Traffic Liaisons) recommended the use of lighting 
along all limited-access openings. This was based on research and the collision studies performed in 
support of the Strategic Highway Safety Program Challenge Area 5 Action Plan. Speeds, weaving 
volumes and density are high and headlight glare prevail especially during the critical periods just prior to 
the morning peak period, and just beyond the evening peak period. Overhead lighting will mitigate the 
impact of adverse infrastructure and operating conditions (headlight glare, narrow shoulders, and speed 
differential) on HOV and Express Lane drivers attempting to execute the complex weaving maneuvers 
required. 

A selection of references: 
1. A Comparative Safety Study of Limited Versus Continuous Access High Occupancy Vehicle (HOV) 

Facilities, University of California at Berkeley UCB-ITS-PRR-2009-22, 2009 
2. Assessment and Validations of Managed Lanes Weaving and Access Guidelines, University of Texas 

at Arlington, 2010, http://www.uta.edu/ce/faculty/williams/report0-5578-1.pdf 
3. Managed Lane Ramp and Roadway Design Issues, Texas Transportation Institute, 2003, 

http://tti.tamu.edu/documents/4160-1 O.pdf 
4. Managed Lanes - Traffic Modeling, Texas Transportation Institute, 2002, 

http://tti.tamu.edu/documents/4160-4.pdf 
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Access Types with Minimum Recommended Opening Lengths and Weaving Distances



Traffic Manual 
Chapter 9 - Traffic Signals and Lighting 

Section 9-06 - Highway Safety Lighting 

 

9-06.1 Introduction The purpose of highway safety lighting is to promote the safe and orderly movement 
of traffic by illuminating certain permanent features or conditions which are unusual, which require 
additional care and alertness to negotiate, and which, if illuminated, may be more readily comprehended 
and so compensated for by the motorist. 

Section 9-07 - Freeway Lighting 

 

9-07.1 General On freeways, highway safety lighting should be installed at particular points in 
interchange areas. This lighting serves to illuminate areas of potential vehicle conflict and to 
delineate exit ramps, entrance ramps, and island noses. Except where required by unusual freeway 
geometrics, lighting should not be installed unless the traffic volumes shown in Section 9-07.2 are 
met. The high standard of signing, markings, and delineation now being provided makes it possible 
in such situations to defer the installation of lighting facilities until required by increased traffic. 
The use of high mast lighting systems may be considered where conventional lighting standards 
are difficult to maintain. 

9- 07.2 Warrants 

1. Definitions. 
a. Urban, Suburban and Rural Conditions. Urban conditions are 

considered to exist in those areas so designated on maps 
approved by the FHWA. Suburban conditions are considered to 
exist in those areas contiguous to the designated urban areas. 
Rural conditions exist in all other areas. 
 

b. ADT is the average daily traffic for up to five years after the 
freeway is opened to traffic. 
 

c. A surface street is any street other than a freeway. A local street is a surface 
street under the control of a local agency. 

 

2. Freeway Interchange Safety Lighting. 
Freeway Interchange safety lighting is considered to be warranted under either of 
the following conditions: 
 

a. Where the total sum of the ADT ramp traffic entering and leaving 
the freeway within the interchange area exceeds 5,000 under urban 
conditions, 3,000 under suburban conditions and 1,000 under rural 
conditions. The above figures refer to the total sum of the ADT for the 
normal four ramps at an interchange. Where the number of ramps 



connecting with the freeway is less than four, the above total sum of 
ADT may be reduced proportionately. 
 
b. Where the ADT on the freeway exceeds 25,000 for urban 
conditions, 20,000 for suburban conditions and 10,000 for rural 
conditions. 

 

3. Freeway Ramp-Surface Street Intersection Safety Lighting. 
 

Safety lighting at the intersection of a freeway ramp and a surface street is considered 
warranted if either of the conditions in 2a or 2b above are satisfied. 

 

4. Lighting of Existing Local Streets within the Limits of the Freeway Project. 
 

Lighting of existing local streets within the limits of a freeway project, 
including lighting on local streets over or under the freeway, is 
considered warranted if: 

 
a. The local street is lighted to modern standards up to the freeway 
right of way and the local agency agrees to assume ownership and 
cost of maintenance; orb. The local street is not lighted to modern 
standards and the local agency agrees to assume ownership and 
all costs of installation and maintenance. 

 

If a local agency indicates that it proposes to install lighting on the local street 
within five years after construction is completed, the following should be installed 
on the project at 100% State expense: 
 

a. Conduit and other equipment in and under paved areas. 
b. Provisions for future structure lighting as stated in (7) below: 

 

5. Lighting of New Local Streets within the Limits of the Freeway Project.. 
 

The installation of lighting on new local streets, including new frontage roads 
that are constructed on new alignment for a local agency shall be governed by 
the following: 
 

a. Lighting may be installed when requested by the local agency, 
only if there is existing lighting in the area and if that lighting is 
owned by the local agency. The lighting design and financing 
shall follow the guidelines in Section 9-09.7. 

b. Where the existing lighting is owned by a private utility, only 
equipment that will be in or under paved areas shall be installed 
by the State. See Section 9-09.7. 



c. If no lighting exists in the area, new lighting shall be installed 
only if the local agency agrees to finance the installation and to 
assume the cost of ownership and maintenance. 

 

6. Lighting for Exclusive Pedestrian Facilities. 
 

The lighting for exclusive pedestrian facilities within the freeway project is 
considered warranted at the following locations: 
 

a. Separated walkways (not sidewalks) and crosswalks within the 
interchange areas. 
b. Bicycle paths at roadway crossings and at underpasses. 
c. Bus stops within the interchange areas. 
d. Pedestrian overcrossings and undercrossings. 

 
Lighting shall be provided on pedestrian overcrossings and undercrossings 
where the local agency agrees to assume ownership and cost of maintenance. 
Pedestrian undercrossings shall be provided with adequate daytime as well as 
nighttime illumination. 

 

7. Freeway Structures Lighting. 
 

Lighting on or under a freeway structure is considered warranted if: 
 

a. The lighting is for the purpose of illuminating acceleration 
lanes, deceleration lanes, weaving areas or walkways. 

 
b. It is a part of local street lighting as stated in (4) or (5) above. 

 
Provision for future lighting may be installed in structures for 
freeway illumination only if there is a definite requirement to install 
lighting as warranted above in the future. Provision for future 
lighting consists of conduit, pull boxes, anchor bolts and flush soffit 
luminaires. 

 

8. Replacement of Lighting Owned by Other Agencies. 
See Section 9-09.7 

 
9. Lighting for Ramps at Rest Areas and Truck Inspection Stations. 
 

Lighting on freeway acceleration and deceleration lanes at rest areas and 
truck weight and inspection stations shall be considered in the same manner 
as interchange ramps. 

 



Section 9-09 - Highway Safety Lighting Development Procedures 
 

9-09.7 Reconstruction of Existing Facilities 
 

1. Freeways 
When affected by State freeway construction, existing street lighting facilities 
owned by a local agency shall be replaced in kind, as nearly as possible, at 
100% State expense using salvaged material where feasible. In the event the 
local agency desires to have the relocated local agency owned lighting system 
reconstructed to an improved standard as part of a State contract, the 
difference in cost between replacement in kind and the construction requested 
shall be estimated and the agency shall agree to reimburse the State for the 
additional cost. The reconstruction of existing street lighting facilities owned 
by a private utility is the responsibility of the utility and will be handled by 
the Division of Right of Way. See Section 9-07.2(5b). 

 
Section 9-10 - Highway Safety Lighting Design Standards 

 
9-10.1 General The design of highway safety lighting by the California Department of 
Transportation (Caltrans) is based upon the following publications: 
 

1. Traffic Manual (Caltrans) 
2. Standard Specifications (Caltrans) 
3. Standard Plans (Caltrans) 
4. Signal and Lighting Design Guide (Caltrans) 

 
9-10.2 Freeway Ramps and Connections A minimum of two luminaires should be placed at 
each freeway exit ramp and one luminaire at each freeway entrance ramp. Typical locations are 
shown in Figures 9-25 and 9-26. Typical locations for luminaires at the intersections of freeway 
ramps and surface streets are shown in Figure 9-26.One or more additional luminaires may be 
installed when justified by geometrics, traffic patterns, background ambient lighting and/or 
freeway ramp traffic volumes. Additional lighting may be installed if ramp traffic meets the 
following volumes during one hour of darkness: 
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Figure 9-25
FREEWAY LIGHTING



Figure 9-26
FREEWAY LIGHTING
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