
 

APPENDIX B

 
Cost Summary by Alternative 

 
1. Estimated Annual Program Operating Costs 
2. Estimated Transit Services and Cost Analysis and Estimate 

Revenue Generation Analysis 
3. MH/FB Transportation Management Plan DRAFT Plan for Car 

Free Zones on Pre-selected Days in the Marin Headlands and 
Fort Baker 

 



Marin Headlands/Fort Baker

Transportation Infrastructure and Management Plan EIS

Item/Project Title
Alternative 1

No Action

Alternative 2

Basic Access

Alternative 3

Enhanced Access

Alternative 4

Maximum Access

Transit

Golden Gate Transit $0 $0 $527,000 $527,000

S.F. MUNI $0 $85,000 $410,000 $410,000

Internal park shuttle $0 $0
$420,000 - 

$575,000

$870,000 - 

$1,130,000

Transit Subtotal $0 $85,000 
$1,357,000 - 

$1,512,000

$1,807,000 - 

$2,067,000

Car Free Days

Test & Monitor Car-Free Days at 

Fort Baker/Marin Headlands (1-

season test of 7 days)

$0 $0
$128,600 - 

$151,300

$128,600 - 

$151,300

Car Free Days Subtotal $0 $0
$128,600 - 

$151,300

$128,600 - 

$151,300

Parking Fee Program

Fee collection $0 $0 $300,000 $300,000

Maintenance $0 $0 $40,000 $40,000

Public Information $0 $0 $10,000 $10,000

Parking Cost of Collection 

Subtotal
$0 $0 $350,000 $350,000

Annual  Operating Cost Total $0 $85,000
$1,835,600 - 

$2,013,300

$2,285,600 - 

$2,568,300

Source: Golden Gate National Recreation Area. Marin Headlands/Fort Baker Transportation Infrastructure and Management Plan, Estimated 

Transit Services and Cost Analysis and Estimate Revenue Generation Analysis March 17, 2005 (revised), and GGNRA Marin Headlands 

Transportation Management Plan (MH/FB TMP) DRAFT Plan for Car Free Zones on Pre-Selected Days in the Marin Headlands and Fort Baker 

(revised January 25, 2005).

Estimated Annual Program Operating Costs

Note: Transit operating costs in Chapter 2 have been adjusted to reflect inflaction rate to 2007 dollars.
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Marin Headlands – Fort Baker Roadway Improvements 
and Transportation Management Plan 

 
 
Transit Service and Cost Estimates Explanation  
 
The service estimates were assessed using a standard schedule matrix that included route 
distance, run time, approximate speed, frequency of service and cycle time.  The result produced 
a finding showing the number of buses needed to provide service and the number of hours 
required to provide service.  From these numbers the estimated cost could be assessed. 
 
The cost estimates utilize an incremental hourly cost range of $85-$115 per service hour.  The low end is 
based on an estimate of contract service using a private carrier.   The high end cost is based on the (fall 
2004) cost information received from MUNI and Golden Gate Transit.  
 
Golden Gate Transit (GGT) service on Route 10 accesses GGNRA lands in Fort Baker on Alexander 
Avenue 7 days a week on a 60 minute frequency (spring 2005).  Bus service to this area was reduced by 
50%, and the number of routes on this alignment was reduced from three to one in late 2003.  A Route 10 
realignment to serve Fort Baker will require additional equipment, and additional cost to GGT.  The 
estimate in this analysis is that a revision of Route 10 so that all trips serve Fort Baker seven days a week 
will cost over $500,000 annually. 
 
Therefore, all analysis and assumptions for the MH-FB Roadway Improvements and TMP have been 
completed using future Route 10 service levels and this level of added costs.  Golden Gate Transit cost 
estimates for revised service are the same for Alts. 2, 3, and 4, because the proposed service changes 
are the same for all three alternatives. 
 
S. F. MUNI (MUNI) service costs are assumed at $115 per service hour.  The proposed cost estimates for 
MUNI are the cost per hour multiplied by the number of hours of proposed additional service. 
 
Shuttle costs are assumed from a low end of $85 per service hour to a high end of $115 per service hour.  
Like with MUNI and GGT service cost estimates, the proposed cost estimates for the shuttle is the cost 
per hour multiplied by the number of hours of proposed service.  The proposed service has been 
designed to possibly meet Fort Baker Retreat and Conference Center (RCC) needs for local shuttle 
service, as well as provide the internal shuttle service that is needed in Fort Baker and the Marin 
Headlands.  No operator has been proposed for this service.  At the high end cost it is theoretically 
possible that MUNI or GGT could contract to operate the service.    
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Marin Headlands – Fort Baker Roadway Improvements 
and Transportation Management Plan 

 
Transit Service Alternatives and Recurring Operations Cost Estimates  
(REVISED 3-17-05) 
 
Existing Service / Alternative #1: No Action 
Cost $ 0                                                      .  
 
Golden Gate Transit:  Golden Gate Transit (GGT) provides access to the Marin Headlands – Fort Baker 

areas of GGNRA via Route 10 seven days a week.  Approximately 14-17 bus trips per 
day – 7 days a week access GGNRA in each direction.  Buses on Route 10 operate 
between Mill Valley and downtown San Francisco (via Sausalito, the Golden Gate Bridge 
Toll Plaza, and Geary Blvd.) These buses connect with major GGT and SF MUNI routes 
at the northern and southern route terminals. Bus stops are located on Alexander 
Avenue, but direct service is not provided to the main post area of Fort Baker or to the 
Marin Headlands areas of the park.  Several other GGT routes operate through this 
portion of the park on US 101, including GGT Routes 70 and 80 that stop at Spencer 
Avenue.  Approximately 40 bus trips per day (M-F) and 30 trips per day (weekends) 
serve the Spencer Avenue stops in both directions where a trailhead connects to the 
park. 

 
S. F. MUNI:  MUNI provides access to the Marin Headlands – Fort Baker areas of GGNRA via bus Route 

76 on Sundays and holidays only.  A total of 9 bus trips access GGNRA in each direction. 
Service is provided to the Marin Headlands area of the park via Conzelman Road, 
McCullough Road, Bunker Road, Field Road, Bunker Road, and Mitchell Road all the 
way to Rodeo Beach at Fort Cronkhite. 

 
Other (Shuttles):  Regularly scheduled service on The Sausalito Local Land Area Yacht 
(SALLY) was discontinued in 2004.  The service did operate on weekends and holidays 
during the peak season between the main post area of Fort Baker and downtown 
Sausalito.  

 
 
Alternative #2: Basic Access 
Cost $85,000 0000000000 0.                      .  
 
Golden Gate Transit: Golden Gate Transit (GGT) provides access to the Marin Headlands – Fort Baker 

areas of GGNRA via Route 10 seven days a week.  Approximately 14-17 bus trips per 
day – 7 days a week access GGNRA in each direction.  Buses on Route 10 operate 
between Mill Valley and the Golden Gate Bridge Toll Plaza via Sausalito every 60 
minutes.  These buses connect with major GGT and SF MUNI routes at the northern and 
southern route terminals.  Bus stops are located on Alexander Avenue, but direct service 
is not provided to the main post area of Fort Baker or to the Marin Headlands areas of the 
park.  Several other GGT routes operate through this portion of the park on US 101, 
including GGT Routes 70 and 80 that stop at Spencer Avenue.  Approximately 40 bus 
trips per day (M-F) and 30 trips per day (weekends) serve the Spencer Avenue stops in 
both directions where a trailhead connects to the park. 
 
This analysis advocates that GGT service on Route 10 continue to serve stops along 
Alexander Avenue, and that service on Routes 70 and 80 continue to stop and serve the 
Spencer Avenue interchange to provide access to a GGNRA trailhead located on the 
west side of the interchange.   
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S. F. MUNI:  MUNI continues to provide access to the Marin Headlands – Fort Baker areas of GGNRA via 

bus Route 76 on Sundays and holidays, but Saturday service at the same frequency as 
Sunday service is added.  The combined new and existing service would result in 9 bus 
trips accessing GGNRA in each direction.  A frequency of 60 minutes would be in place 
during both weekend days.  The Saturday service would duplicate the existing Sunday 
service with both providing direct service to the Marin Headlands area of the park via 
Conzelman Road, McCullough Road, Bunker Road, Field Road, Bunker Road, and 
Mitchell Road all the way to Rodeo Beach. 

 
Other (Shuttles):  No new shuttle system is proposed.   

The Fort Baker Retreat and Conference Center is required to operate a shuttle or assist 
in the operation of a shuttle as part of the approved Ft. Baker Redevelopment Plan.  At 
this date it has not yet been determined how they will meet this requirement. 
 
The Sausalito Local Land Area Yacht (SALLY) ended regular service in 2004. 
 

 
Alternative #3: Enhanced Access 
Cost:  $1,357,000-1,512,0000   0        
  
Golden Gate Transit: Golden Gate Transit (GGT) provides access to the Marin Headlands – Fort Baker 

areas of GGNRA via Route 10 seven days a week.  Approximately 14-17 bus trips per 
day – 7 days a week access GGNRA in each direction.  Buses on Route 10 operate 
between Mill Valley and the Golden Gate Bridge Toll Plaza via Sausalito every 60 
minutes.  These buses connect with major GGT and SF MUNI routes at the northern and 
southern route terminals.  Bus stops are located on Alexander Avenue, but direct service 
is not provided to the main post area of Fort Baker or to the Marin Headlands areas of the 
park.  Several other GGT routes operate through this portion of the park on US 101, 
including GGT Routes 70 and 80 that stop at Spencer Avenue.  Approximately 40 bus 
trips per day (M-F) and 30 trips per day (weekends) serve the Spencer Avenue stops in 
both directions where a trailhead connects to the park. 
 
This analysis advocates GGT service on Route 10 is re-routed via East Road and Bunker 
Road to serve the main post area of Fort Baker and redesigned / improved stops are 
implemented along Alexander Avenue near the US 101 underpass.   
 
This analysis advocates that GGT service on Routes 70 and 80 continue to stop and 
serve the Spencer Avenue interchange to provide access to a GGNRA trailhead located 
on the west side of the interchange.   

 
S. F. MUNI:  MUNI continues to provide access to the Marin Headlands – Fort Baker areas of GGNRA via 

bus Route 76 on Sundays and holidays, but Saturday service is added.  Both the new 
Saturday service and the existing Sunday service are increased to provide a 30 minute 
frequency.  The combined new and existing service would result in 18 bus trips accessing 
GGNRA in each direction.  The Saturday service would duplicate the existing Sunday 
service with both providing direct service to the Marin Headlands area of the park via 
Conzelman Road, McCullough Road, Bunker Road, Field Road, Bunker Road, and 
Mitchell Road all the way to Rodeo Beach. 

 
Other (Shuttles):  A new shuttle system is implemented.  This document doesn’t propose to define the 

actual operator.   
 
The new service will provide internal mobility within the park.  It is not designed to provide 
additional access from outside areas to this area of the park.  A total of 13 bus trips per 
weekday, and 13 bus trips per weekend day are provided that operate between Fort 
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Baker and the Marin Headlands via Bunker Road, Alexander Avenue, Conzelman Road, 
McCullough Road, Field Road, Bunker Road, and Mitchell Road to Rodeo Beach.  The 
trips are operated on frequency of 60 minutes throughout the day, seven days a week. 
 
The Sausalito Local Land Area Yacht (SALLY) ended regular service in 2004. 
 
 

Alternative #4: Maximum Access 
Cost:  $1,807,000--$2,067,00000  0   
  
Golden Gate Transit:  Golden Gate Transit service in Alternative #4 would be the same as the service 

provided in Alternative #3. 
 
S. F. MUNI:  S.F. MUNI (MUNI) service in Alternative #4 would be the same as the service provided in 

Alternative #3. 
 
Other (Shuttles):  A new shuttle system is implemented.  This document doesn’t propose to define the 

actual operator.   
 
Unlike the shuttle alternative in Alt. #3, the new service will provide additional access to 
this area of the park by serving off-site parking areas and visitor attractions in Sausalito, 
at the Manzanita transit center, and at the Golden Gate Bridge Toll Plaza.  A total of 6 
bus trips per weekday and weekend day will serve Sausalito and the Manzanita transit 
center, and a total of 7 bus trips per weekday and weekend day will serve the Golden 
Gate Bridge Toll Plaza.  The shuttle trips that operate to serve off-site locations are 
operated on a 120 minute (2 hr.) frequency throughout the day seven days a week.   
 
The shuttle service will also improve internal mobility.  A total of 13 bus trips per 
weekday, and 13 bus trips per weekend day are provided that operate between Fort 
Baker and the Marin Headlands via Bunker Road, Alexander Avenue, Conzelman Road, 
McCullough Road, Field Road, Bunker Road, and Mitchell Road to Rodeo Beach.  The 
trips are operated on frequency of 60 minutes throughout the day seven days a week.  
The off-site shuttle service and the internal shuttle service are interlined to maximize the 
coverage of the service while minimizing costs.   
 
The Fort Baker Retreat and Conference Center is required to operate a shuttle or assist 
in the operation of a shuttle as part of the approved Ft. Baker Redevelopment Plan.  At 
this date it has not yet been determined how they will meet this requirement. 
 
At the time this alternative was drafted it proposed a new shuttle that essentially 
duplicated the route of the Sausalito Local Land Area Yacht (SALLY).  SALLY ended 
regular service in 2004, so the proposed duplication is no longer an issue. 
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Marin Headlands - Fort Baker Transportation Management Plan

revised 3-28-06

Transit / Shuttle Service --- Existing Conditions (Alt. 1 - No Action): Monday - Friday & Saturday

Legend

Roadways

Trails (multi-use)

Trails (hiking only)

Golden Gate Transit: Route 10                     (60')

Golden Gate Transit: Routes 70 & 80       (30' or less)

S.F. MUNI: Route 76                                        (60')

GGNRA Ft. Baker / Headlands Shuttle   (N/A)

Transit / Shuttle Service --- Existing Conditions (Alt 1 - No Action): Sunday ONLY

Legend

Roadways

Trails (multi-use)

Trails (hiking only)

Golden Gate Transit: Route 10                     (60')

Golden Gate Transit: Routes 70 & 80       (30')

S.F. MUNI: Route 76                                        (30')

GGNRA Ft. Baker / Headlands Shuttle   (60')
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Marin Headlands - Fort Baker Transportation Management Plan

revised 3-28-06

Transit / Shuttle Service Alternative #2 

same as Existing Conditions - No Action Alternative, except re-route of GGT Route 10

(to see proposed re-route of Route 10 - see map below)

Transit / Shuttle Service Alternative #3: Monday-Friday 

Legend

Roadways

Trails (multi-use)

Trails (hiking only)

Golden Gate Transit: Route 10                     (60')

Golden Gate Transit: Routes 70 & 80       (30' or less)

S.F. MUNI: Route 76                                        (N/A)

GGNRA Ft. Baker / Headlands Shuttle   (60')

Transit / Shuttle Service Alternative #3: Saturday - Sunday 

Legend

Roadways

Trails (multi-use)

Trails (hiking only)

Golden Gate Transit: Route 10                     (60')

Golden Gate Transit: Routes 70 & 80       (30')

S.F. MUNI: Route 76                                        (30')

GGNRA Ft. Baker / Headlands Shuttle   (60')
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Marin Headlands - Fort Baker Transportation Management Plan

revised 3-28-06

Transit / Shuttle Service Alternative #4: Monday - Friday

Legend

Roadways

Trails (multi-use)

Trails (hiking only)

Golden Gate Transit: Route 10                     (60')

Golden Gate Transit: Routes 70 & 80       (30' or less)

S.F. MUNI: Route 76                                        (N/A)

GGNRA Ft. Baker / Headlands Shuttle   (60')

Transit / Shuttle Service Alternative #4: Saturday - Sunday

Legend

Roadways

Trails (multi-use)

Trails (hiking only)

Golden Gate Transit: Route 10                     (60')

Golden Gate Transit: Routes 70 & 80       (30')

S.F. MUNI: Route 76                                        (30')

GGNRA Ft. Baker / Headlands Shuttle   (60')
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Revenue - Paid Parking - Capehart Housing - Shuttle Fares

Intro:  The estimates shown below are hypothetical projections based on Nelson Nygaard data collected
during the MH-FB study, and park visitation figures (traffic counters).

Concept Description Entrance fee (not possible due to existing legislation)
A Gross Revenue $2,000,000+ annually

Expenses N/A (estimated at $150,000 annually)
Net Revenue $1,850,000+ annually
Explanation The estimated revenue is based upon existing visitation levels recorded between

1997-2000 at all MH/FB park entrances, and that each vehicle pays $1 to enter the park.
This is only included to show how much revenue the park could collect.

Concept Description Paid parking at sites of major visitor interest - 7 days a week
B Gross Revenue $610,580

Expenses $350,000
Net Revenue $260,580
Explanation The estimated revenue is based upon very conservative calculations of parking use 

levels by visitors that would pay for parking.  The baseline assumptions included in the 
estimate were taken from information in the Nelson Nygaard study (F. 1-3, F. 1-12 
in the Data Collection Analysis Report.  These figures summarized vehicle trips 
The raw data in F. 1-3 and Fig. 1-12 was added to with an off-peak season assumption, 
and then the analysis was done. A $1 daily parking pass, a $40 annual pass, and a $2 
weekly pass for Park Partners assumption were used.  For the Battery Spencer 
and Wagner areas, an assumption that parking meters would be used due to the high 
turnover and high utilization of parking in this area has been removed from consideration.  
Eight units of Capehart Housing were also included as leasing revenue generators.  Baseline
information regarding this source was provided by Pat Madden.  His memo is attached 
as an appendix.  An attempt was made to account for basic expenses (maintenance 
fee collection and enforcement duties).  An estimate of shuttle fare revenue is included.

Concept Description Paid parking at sites of major visitor interest - 7 days a week
C Gross Revenue $2,110,940

Expenses $350,000
Net Revenue $1,760,940
Explanation The estimated revenue is based upon the same conservative calcuations of parking use

assumed for Concept B, but the parking pass fee was increased from $1 to $5, and the 
long term parking pass fee was increased $2 per week to $5 per week.  All other baseline 
information is the same for the two concepts.

To summarize what this means. 
*  It appears possible that after a preliminary review, the NPS could be 
able to generate $250,000 in annual revenue if a $1 daily parking fee is 
charged 7 days a week during the entire year in the MH/FB areas of the 
park, a $2 weekly employee/park partner fee is implemented,
a $40 park specific annual fee pass is implemented, and lease
revenue from 8 Capehart housing units rented at market rate is allocated.
*  It appears possible that after a preliminary review, the NPS would be 
able to generate $1.75 million in annual revenue if a $5 daily parking fee is 

paul bignardi - transportation planner charged 7 days a week during the entire year in the MH/FB areas of the 
NPS-GGNRA park, a $5 weekly employee/park partner fee is also implemented, and

a $40 park specific annual fee pass is implemented, and lease
revenue from 8 Capehart housing units rented at market rate is allocated.                                       

Marin Headlands - Fort Baker Roadway Improvements

 and Transportation Management Plan
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Conclu- See the following pages for detailed spreadsheets and the initial assumptions used in this analysis.

sion
The program described here, and shown in detail in an EXCEL table following this text, is only one of multiple ways
 to generate fee revenue.  There are many possible fee collection concepts that could be implemented.  For example
the park could be free in the off-peak season, and charge $2 in the peak season, or charge a higher fee on 
weekends, etc., etc.  Revenue numbers would change somewhate, but without making big
changes, the $260,000 - $1,750,000 range for revenue generation appears defensible given the other 
assumptions included.  

The issue of paying for alternative transportation programs (transit and other multi-modal improvements
(e.g. car-free days), is an issue where more information is needed by the park.  Concepts B and C were 
done to show a starting point estimate of the revenue potential.

I completed my analysis using two days of data collected during the peak season, and two days   
of shoulder season data collected by Nelson Nygaard Consultants (NN).  A greater level of baseline  
visitation data would be highly useful to better confirm these assumptions.

paul bignardi - transportation planner

NPS-GGNRA

(revised 1-5-05)

(no revision needed 3-17-05)

Marin Headlands - Fort Baker Roadway Improvements

 and Transportation Management Plan
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Concept B: Basic Parking Fees                   (PROJECTED LOW END)

Category 1: General Parking (parking pass)
Rodeo Beach, Mitchell Road (Rodeo Lagoon), Pt. Bonita/Battery Alexander, BADM, Hawk Hill,
Trailhead Lot, Headlands Center for Arts, Visitor Center, Headlands Institute

1 2 3 4 5 6 7 8 9
season type of day vehicles paid 

vehicles
(28.8% of 
arriving 

vehicles) see 
notes

amount 
paid

$

days of 
month

number of 
months 

sub-total 
revenue

$

1 peak weekend See Appendix A: A 1029 $1 8 4 $32,928
2 peak weekday series of calculations 1029 $1 22 4 $90,552
3 shoulder weekend were developed to 1029 $1 8 4 $32,928
4 shoulder weekday obtain a "daily avg." 1029 $1 22 4 $90,552
5 off-peak weekend number of vehicles 1029 $1 8 4 $32,928
6 off-peak weekday regardless of season, o 1029 $1 22 4 $90,552

Sub-Total or day of the week.  $370,440

Category #2: Metered Parking (parking meters) (REMOVED FROM CONSIDERATION)
Battery Spencer, Battery Wagner

1 2 3 4 5 6 7 8 9
season type of day use level 

at site 
(assumes 50 

metered 
spaces)

hours of 
operation

paid 
vehicles 

(50% return)

amount 
paid 

(25c per 15")
$

days of 
month

number of 
months 

sub-total 
revenue

$

7 peak weekend 90% 0 22.5 $1 8 4 -           
8 peak weekday 90% 0 22.5 $1 22 4 -           
9 shoulder weekend 80% 0 20 $1 8 3 -           
10 shoulder weekday 80% 0 20 $1 22 3 -           
11 off-peak weekend 50% 0 12.5 $1 8 5 -           
12 off-peak weekday 50% 0 12.5 $1 22 5 -           

Sub-Total -           

Category #3: Long Term Parking Passes (to distinguish between "partner" and visitor vehicles)
Park Partners TDM program

1 2 3 4 5 6 7 8 9
season vehicles amount 

per pass 
($2 per 
week)

number of 
months

sub-total 
revenue

$

1 peak 150 $8 4 $4,800
2 shoulder 150 $8 3 $3,600
3 off-peak 100 $8 5 $4,000

Sub-Total $12,400

Category #4: Capehart Housing Rental Revenue
1 2 3 4 5 6 7 8 9

1 units

rent 
(month)

$

months - 
year

sub-total 
revenue

$
2 8 $2,000 12 $192,000
3 Sub-Total $192,000

Marin Headlands - Fort Baker Roadway Improvements 
and Transportation Management Plan
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Category #5: Shuttle Fares
1 2 3 4 5 6 7 8 9

1

passengers
(avg. per trip)

daily trips avg. fare
$

days - year sub-total 
revenue

$
2 10 6 $1 365 $21,900
3 Sub-Total $21,900

Category 6: General Parking (long-term (annual pass)
Rodeo Beach, Mitchell Road (Rodeo Lagoon), Pt. Bonita/Battery Alexander, BADM, Hawk Hill,
Trailhead Lot, Headlands Center for Arts, Visitor Center, Headlands Institute

1 2 3 4 5 6 7 8 9
season type of day payment

$
vehicles paid 

vehicles
(9.7% of 
arriving 

vehicles) see 
notes

amount 
paid

$

days of 
month

number of 
months 

sub-total 
revenue

$

1 annual N/A $1 346 $40 N./A N/A $13,840
Sub-Total $13,840

Revenue 
Category #1(daily pass) $370,440
Category #2 (Battery Spencer meters) $0
Category #3 (Long term employee/partner pass) $12,400
Category #4 (Capehart housing rental) $192,000
Category #5 (Shuttle Fares) (lowest number of trips) $21,900
Category #6 (Annual Visitor Pass) $13,840
Final Total $610,580

Notes: Peak = Jun. Jul. Aug. Sep.  Shoulder = Mar., Apr. May, Oct. Off-peak = Nov. Dec. Jan. Feb. 

Category #5 estimates 10 passengers per trip average. If doubled to 20 passengers per trip, or the number of trips doubles (Alt. 3), revenue doubles to $40,000 annually.  

Expenditures
Fee Collection staff person (1 full-time = 3FTE's) to empty meters, manage paperwork (GS-9) $300,000
Maintenance of equipment / maintenance of  housing $40,000
Printed Materials and Public Information $10,000
Final Total $350,000

Net Total $260,580
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Category #1 and Category #6 Revenue Assumptions

Step #1:   7049 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-3 for Marin Headlands (peak)
2329 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-12 for Fort Baker (peak)
9378 Total

5666 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-3 for Marin Headlands (shoulder) 
1628 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-12 for Fort Baker (shoulder)
7294 Total

Step #2 3750 Use a realistic assumption for off-peak avg. daily vehicle trips (Marin Headlands)
1000 Use a realistic assumption for off-peak avg. daily vehicle trips (Fort Baker)
4750 Total

Step #3 9378 * 4 Multiply avg. daily data by 4 for each park season (peak)
7294 * 4 Multiply avg. daily data by 4 for each park season (shoulder)
4750 * 4 Multiply avg. daily data by 4 for each park season (off-peak)

Step #4 85688 Add the three seasonal total together to come up with an annual total

Step #5 85688 Divide the annual total by 12 (no. of months) 
12

Step #6 7141 Divide the total again by 2 (parking = 1/2 number of trips since a car can only park one 
2 time, but it takes an inbound and an outbound trip to complete a park visit)

Step #7 3570 At the completion of Step #5, the average daily vehicle number of trips (reduced by 50%) 
number is reached.  This number is the potential number of vehicles (prior to other 
subtractions) AFTER AVERAGING that would park in these park areas 365 days a year
Marin Headlands = 2,744     Fort Baker = 826

Step #8 2744 Marin Headlands daily vehicles (F1-3 in NN Report:Data Collection Analysis)
826 Fort Baker daily vehicles (F1-12 in NN Report: Data Collection Analysis)

3570 Total

3570 Total Marin Headlands - Fort Baker Vehicles Starting Point
Step #9 -905 Subtract Battery Spencer (no parking charges at this site)

2665 Revised Total

Step #10 2665 Split Revised Total into First Time Visitors (40%) and Repeat Visitors (60%)
1065 First Time Visitors
1540 Repeat Visitors

1065 First Time Visitors
Step #11 -53 Subtract Visitors that don't park / park only at visitor center in free parking (5%)

1012 Revised Total First Time Visitors

1540 Repeat Visitors
Step #12 -154 Subtract 10% of total (assumed volume of staff / volunteers (other parking program)
Step #13 -346 Subtract 25% of revised total after Step #5 (visitors who visited 6+ times [NN survey])

because they will likely use an annual pass or multi-use pass (fare media TBD) - See
Category 6 Total Concept B.

1040 Revised Total Repeat Visitors

Step #14 2052 Add First Time Visitors and Repeat Visitors revised totals together
Step #15 -677 Subtract an evasion rate of 33%

1375 Total

Step #16 1375/3570 = 38% This final number represents the estimated total number of daily vehicles 
that will pay a parking fee.  It means that an estimated 38% of all vehicles 
entering this part of the park will pay a parking fee. When applied to Concept B
the remaining total vehicles were separated into visitors that were assumed 
to pay a daily fee (75%) and visitors that would pay by using a long-term
pass (25%). Therefore, an estimated 346 visitors (9.7% of entering vehicles)
were assumed to pay using a long-term pass and 1,029 vehicles 
(28.8% of entering vehicles) were assumed to pay using a daily parking fee.
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Concept C: Basic Parking Fees                (PROJECTED HIGH END)

Category 1: General Parking (parking pass)

Rodeo Beach, Mitchell Road (Rodeo Lagoon), Pt. Bonita/Battery Alexander, BADM, Hawk Hill,

Trailhead Lot, Headlands Center for Arts, Visitor Center, Headlands Institute

1 2 3 4 5 6 7 8 9

season type of day vehicles paid 

vehicles
(28.8% of 

arriving 

vehicles) see 

notes

amount 

paid

$

days of 

month

number of 

months 

sub-total 

revenue

$

1 peak weekend See Appendix A: A 1029 $5 8 4 $164,640

2 peak weekday series of calculations 1029 $5 22 4 $452,760

3 shoulder weekend were developed to 1029 $5 8 3 $123,480

4 shoulder weekday obtain a "daily avg." 1029 $5 22 3 $339,570

5 off-peak weekend number of vehicles 1029 $5 8 5 $205,800

6 off-peak weekday regardless of season, or day1029 $5 22 5 $565,950

Sub-Total or day of the week.  $1,852,200

Category #2: Metered Parking (parking meters) (REMOVED FROM CONSIDERATION)

Battery Spencer, Battery Wagner

1 2 3 4 5 6 7 8 9

season type of day use level 

at site 
(assumes 50 

metered 

spaces)

hours of 

operation

paid 

vehicles 
(50% return)

amount 

paid 
(50c per 15")

$

days of 

month

number of 

months 

sub-total 

revenue

$

7 peak weekend 90% 0 22.5 $2 8 4 -              

8 peak weekday 90% 0 22.5 $2 22 4 -              

9 shoulder weekend 80% 0 20 $2 8 3 -              

10 shoulder weekday 80% 0 20 $2 22 3 -              

11 off-peak weekend 50% 0 12.5 $2 8 5 -              

12 off-peak weekday 50% 0 12.5 $2 22 5 -              

-              

Category #3: Long Term Parking Passes (to distinguish between "partner" and visitor vehicles)

Park Partners TDM program

1 2 3 4 5 6 7 8 9

season vehicles amount 

per pass 

($5 per 

week)

number of 

months

sub-total 

revenue

$

1 peak 150 $20 4 $12,000

2 shoulder 150 $20 3 $9,000

3 off-peak 100 $20 5 $10,000

Sub-Total $31,000

Category #4: Capehart Housing Rental Revenue

1 2 3 4 5 6 7 8 9

1 units

rent 

(month)

$

months - 

year

sub-total 

revenue

$

2 8 $2,000 12 $192,000

3 Sub-Total $192,000

Marin Headlands - Fort Baker Roadway Improvements 

and Transportation Management Plan
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Category #5: Shuttle Fares

1 2 3 4 5 6 7 8 9

1

passengers

(avg. per trip)
daily trips avg. fare

$

days - year sub-total 

revenue

$

2 10 6 $1 365 $21,900

3 Sub-Total $21,900

Category 6: General Parking (long-term (annual pass)

Rodeo Beach, Mitchell Road (Rodeo Lagoon), Pt. Bonita/Battery Alexander, BADM, Hawk Hill,

Trailhead Lot, Headlands Center for Arts, Visitor Center, Headlands Institute

1 2 3 4 5 6 7 8 9

season type of day payment

$

vehicles paid 

vehicles
(9.7% of 

arriving 

vehicles) see 

notes

amount 

paid

$

days of 

month

number of 

months 

sub-total 

revenue

$

1 annual N/A $1 346 $40 N./A N/A $13,840

Sub-Total $13,840

Revenue 

Category #1(daily pass) $1,852,200

Category #2 (Battery Spencer meters) $0

Category #3 (Long term employee/partner pass) $31,000

Category #4 (Capehart Housing Rental) $192,000

Category #5 (Shuttle Fares) (lowest number of trips) $21,900

Category #6 (Annual Visitor Pass) $13,840

Final Total $2,110,940

Notes: Peak = Jun. Jul. Aug. Sep.  Shoulder = Mar., Apr. May, Oct. Off-peak = Nov. Dec. Jan. Feb.

Category #5 estimates 10 passengers per trip average. If doubled to 20 passengers per trip, or the number of trips doubles (Alt. 3), revenue doubles to $40,000 annually.  

Expenditures

Fee Collection staff person (1 full-time = 3FTE's) to empty meters, manage paperwork (GS-9) $300,000

Maintenance of equipment / maintenace of housing $40,000

Printed Materials and Public Information $10,000

Final Total $350,000

Net Total $1,760,940
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Category #1 and Category #6 Revenue Assumptions

Step #1:   7049 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-3 for Marin Headlands (peak)

2329 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-12 for Fort Baker (peak)

9378 Total

5666 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-3 for Marin Headlands (shoulder) 

1628 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-12 for Fort Baker (shoulder)

7294 Total

Step #2 3750 Use a realistic assumption for off-peak avg. daily vehicle trips (Marin Headlands)

1000 Use a realistic assumption for off-peak avg. daily vehicle trips (Fort Baker)

4750 Total

Step #3 9378 * 4 Multiply avg. daily data by 4 for each park season (peak)

7294 * 4 Multiply avg. daily data by 4 for each park season (shoulder)

4750 * 4 Multiply avg. daily data by 4 for each park season (off-peak)

Step #4 85688 Add the three seasonal total together to come up with an annual total

Step #5 85688 Divide the annual total by 12 (no. of months) 

12

Step #6 7141 Divide the total again by 2 (parking = 1/2 number of trips since a car can only park one 

2 time, but it takes an inbound and an outbound trip to complete a park visit)

Step #7 3570 At the completion of Step #5, the average daily vehicle number of trips (reduced by 50%) 

number is reached.  This number is the potential number of vehicles (prior to other 

subtractions) AFTER AVERAGING that would park in these park areas 365 days a year

Marin Headlands = 2,744     Fort Baker = 826

Step #8 2744 Marin Headlands daily vehicles (F1-3 in NN Report:Data Collection Analysis)

826 Fort Baker daily vehicles (F1-12 in NN Report: Data Collection Analysis)

3570 Total

3570 Total Marin Headlands - Fort Baker Vehicles Starting Point

Step #9 -905 Subtract Battery Spencer (no parking charges at this site)

2665 Revised Total

Step #10 2665 Split Revised Total into First Time Visitors (40%) and Repeat Visitors (60%)

1065 First Time Visitors

1540 Repeat Visitors

1065 First Time Visitors

Step #11 -53 Subtract Visitors that don't park / park only at visitor center in free parking

1012 Revised Total First Time Visitors

1540 Repeat Visitors

Step #12 -154 Subtract 10% of total (assumed volume of staff / volunteers (other parking program)

Step #13 -346 Subtract 25% of revised total after Step #5 (visitors who visited 6+ times [NN survey])

because they will likely use an annual pass or multi-use pass (fare media TBD)

1040 Revised Total Repeat Visitors

Step #14 2052 Add First Time Visitors and Repeat Visitors revised totals together

Step #15 -677 Subtract an evasion rate of 33%

1375 Total

Step #16 1375/3570 = 38% This final number represents the estimated total number of daily vehicles 

that will pay a parking fee.  It means that an estimated 38% of all vehicles 

entering this part of the park will pay a parking fee.
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Concept D: Basic Parking Fees                     (PROJECTED VERY HIGH END)

Category 1: General Parking (parking pass)
Rodeo Beach, Mitchell Road (Rodeo Lagoon), Pt. Bonita/Battery Alexander, BADM, Hawk Hill,
Trailhead Lot, Headlands Center for Arts, Visitor Center, Headlands Institute

1 2 3 4 5 6 7 8 9
season type of day vehicles paid 

vehicles
(28.8% of 
arriving 

vehicles) see 
notes

amount 
paid

$

days of 
month

number of 
months 

sub-total 
revenue

$

1 peak weekend See Appendix A: A 1029 $6 8 4 $197,568
2 peak weekday series of calculations 1029 $6 22 4 $543,312
3 shoulder weekend were developed to 1029 $6 8 3 $148,176
4 shoulder weekday obtain a "daily avg." 1029 $6 22 3 $407,484
5 off-peak weekend number of vehicles 1029 $6 8 5 $246,960
6 off-peak weekday regardless of season, or 1029 $6 22 5 $679,140

Sub-Total or day of the week.  $2,222,640

Category #2: Metered Parking (parking meters) (REMOVED FROM CONSIDERATION)
Battery Spencer, Battery Wagner

1 2 3 4 5 6 7 8 9
season type of day use level 

at site 
(assumes 50 

metered 
spaces)

hours of 
operation

paid 
vehicles 

(50% return)

amount 
paid 

(50c per 15")
S

days of 
month

number of 
months 

sub-total 
revenue

$

7 peak weekend 90% 0 22.5 $2 8 4 -              
8 peak weekday 90% 0 22.5 $2 22 4 -              
9 shoulder weekend 80% 0 20 $2 8 3 -              

10 shoulder weekday 80% 0 20 $2 22 3 -              
11 off-peak weekend 50% 0 12.5 $2 8 5 -              
12 off-peak weekday 50% 0 12.5 $2 22 5 -              

-              

Category #3: Long Term Parking Passes (to distinguish between "partner" and visitor vehicles)
Park Partners TDM program

1 2 3 4 5 6 7 8 9
season vehicles amount 

per pass 
($6 per 
week)

number of 
months

sub-total 
revenue

$

1 peak 150 $24 4 $14,400
2 shoulder 150 $24 3 $10,800
3 off-peak 100 $24 5 $12,000

Sub-Total $37,200

Category #4: Capehart Housing Rental Revenue
1 2 3 4 5 6 7 8 9

1 units

rent 
(month)

$

months - 
year

sub-total 
revenue

$
2 8 $2,000 12 $192,000
3 Sub-Total $192,000

Marin Headlands - Fort Baker Roadway Improvements 
and Transportation Management Plan
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Category #5: Shuttle Fares
1 2 3 4 5 6 7 8 9

1

passengers
(avg. per trip)

daily trips avg. fare
$

days - year sub-total 
revenue

$
2 10 6 $1 365 $21,900
3 Sub-Total $21,900

Category 6: General Parking (long-term (annual pass)
Rodeo Beach, Mitchell Road (Rodeo Lagoon), Pt. Bonita/Battery Alexander, BADM, Hawk Hill,
Trailhead Lot, Headlands Center for Arts, Visitor Center, Headlands Institute

1 2 3 4 5 6 7 8 9
season type of day payment

$
vehicles paid 

vehicles
(9.7% of 
arriving 

vehicles) see 
notes

amount 
paid

$

days of 
month

number of 
months 

sub-total 
revenue

$

1 annual N/A $1 346 $55 N./A N/A $19,030
Sub-Total $19,030

Revenue 
Category #1(daily pass) $2,222,640
Category #2 (Battery Spencer meters) $0
Category #3 (Long term employee/partner pass) $31,000
Category #4 (Capehart Housing Rental) $192,000
Category #5 (Shuttle Fares) (lowest number of trips) $21,900
Category #6 (Annual Visitor Pass) $19,030
Final Total $2,486,570

Notes: Peak = Jun. Jul. Aug. Sep.  Shoulder = Mar., Apr. May, Oct. Off-peak = Nov. Dec. Jan. Feb.

Category #5 estimates 10 passengers per trip average. If doubled to 20 passengers per trip, or the number of trips doubles (Alt. 3), revenue doubles to $40,000 annually.  

Expenditures
Fee Collection staff person (1 full-time = 3FTE's) to empty meters, manage paperwork (GS-9) $300,000
Maintenance of equipment / maintenace of housing $40,000
Printed Materials and Public Information $10,000
Final Total $350,000

Net Total $2,136,570
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Category #1 and Category #6 Revenue Assumptions

Step #1:   7049 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-3 for Marin Headlands (peak)
2329 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-12 for Fort Baker (peak)
9378 Total

5666 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-3 for Marin Headlands (shoulder) 
1628 Use NN Report Data (avg. daily vehicle trips - see Fig. 1-12 for Fort Baker (shoulder)
7294 Total

Step #2 3750 Use a realistic assumption for off-peak avg. daily vehicle trips (Marin Headlands)
1000 Use a realistic assumption for off-peak avg. daily vehicle trips (Fort Baker)
4750 Total

Step #3 9378 * 4 Multiply avg. daily data by 4 for each park season (peak)
7294 * 4 Multiply avg. daily data by 4 for each park season (shoulder)
4750 * 4 Multiply avg. daily data by 4 for each park season (off-peak)

Step #4 85688 Add the three seasonal total together to come up with an annual total

Step #5 85688 Divide the annual total by 12 (no. of months) 
12

Step #6 7141 Divide the total again by 2 (parking = 1/2 number of trips since a car can only park one 
2 time, but it takes an inbound and an outbound trip to complete a park visit)

Step #7 3570 At the completion of Step #5, the average daily vehicle number of trips (reduced by 50%) 
number is reached.  This number is the potential number of vehicles (prior to other 
subtractions) AFTER AVERAGING that would park in these park areas 365 days a year
Marin Headlands = 2,744     Fort Baker = 826

Step #8 2744 Marin Headlands daily vehicles (F1-3 in NN Report:Data Collection Analysis)
826 Fort Baker daily vehicles (F1-12 in NN Report: Data Collection Analysis)

3570 Total

3570 Total Marin Headlands - Fort Baker Vehicles Starting Point
Step #9 -905 Subtract Battery Spencer (no parking charges at this site)

2665 Revised Total

Step #10 2665 Split Revised Total into First Time Visitors (40%) and Repeat Visitors (60%)
1065 First Time Visitors
1540 Repeat Visitors

1065 First Time Visitors
Step #11 -53 Subtract Visitors that don't park / park only at visitor center in free parking

1012 Revised Total First Time Visitors

1540 Repeat Visitors
Step #12 -154 Subtract 10% of total (assumed volume of staff / volunteers (other parking program)
Step #13 -346 Subtract 25% of revised total after Step #5 (visitors who visited 6+ times [NN survey])

because they will likely use an annual pass or multi-use pass (fare media TBD)
1040 Revised Total Repeat Visitors

Step #14 2052 Add First Time Visitors and Repeat Visitors revised totals together
Step #15 -677 Subtract an evasion rate of 33%

1375 Total

Step #16 1375/3570 = 38% This final number represents the estimated total number of daily vehicles 
that will pay a parking fee.  It means that an estimated 38% of all vehicles 
entering this part of the park will pay a parking fee. When applied to Concept D
the remaining total vehicles were separated into visitors that were assumed
to pay a daily fee (75%) and visitors that would pay by using a long-term
pass (25%). Therefore, an estimated 346 visitors (9.7% of entering vehicles)
were assumed to pay using a long-term pass and 1,029 vehicles (28.8%
of entering vehicles) were assumed to pay using a daily parking fee.

B-23



This page has been left blank intentionally. 

B-24



 

Marin Headlands – Fort Baker Transportation Management Plan (MH-FB TMP)  
DRAFT Plan for Car Free Zones on Pre-Selected Days in the Marin Headlands 
and Fort Baker 
 
 
Car Free Zones and Days  
 
The Purpose of Car-Free Zones / Days  
A key element of the Marin Headlands – Fort Baker Transportation Management 
Plan (MH-FB TMP) is one that proposes to establish “Car-Free-Zones on Pre-
Selected Days” within the Marin Headlands and Fort Baker.  The concept would 
require that the majority of personal vehicles would be restricted from entering 
certain pre-determined zones in the Marin Headlands and Fort Baker on certain pre-
selected days.  The overall purpose of this concept is twofold.  First it is to provide 
park visitors a limited opportunity to experience areas of the park with minimal or no 
interference due to private vehicles.  Enhanced hiking and bicycling opportunities 
are envisioned throughout the park areas.  Second it is to encourage park visitors to 
visit the park and travel within the park using alternate transportation modes (transit, 
hiking, bicycling and equestrian).  Although the two purposes overlap significantly, 
they do possess big differences.   
 
Car Free Zone and Dates Proposed Program  
As conceptualized, the Car-Free Zones would be limited to one Sunday day per 
month, and at least initially, the season would extend only between April and 
October (7 months).   
 
Implementation of Car-Free Zones on Pre-Selected Days would be coordinated with 
an extensive public information campaign both to provide notice to the visiting public 
that the special operation will be in effect, and to explain the rationale and benefits of 
a car-free park experience.  Care would also be taken to not schedule the Car-Free 
days on the days of other special events (e.g. NIKE Missile Site open houses, Art 
Center events etc.).  Expanded transit/shuttle service within the park would be 
provided to assist park visitor mobility in the car-free zone sections of the park.   
 
Although several concepts were discussed by park staff and the general public, the 
following concept was selected by park staff for consideration as part of the draft 
environmental impact statement (DEIS).   
 
In the Marin Headlands the car-free zone would consist of Bunker Road between a 
car-free days parking area on the Smith Road loop off of Bunker Road and the 
western terminus of Bunker Road at the Marine Mammal Center Service Road, the 
Marine Mammal Center Service Road, the entire length of Mitchell Road through 
Fort Cronkhite from the intersection of Bunker Road to Rodeo Beach, the interior 
service roads within Fort Cronkhite, the entire length of Field Road, Conzelman 
Road between McCullough Road and Field Road, and the entire length of both 
Rosenstock Road and Simmonds Road through Fort Barry. 
 

Revised 1-25-05
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In Fort Baker, the car-free zone would consist of Murray Circle, plus the local roads 
and streets located above Murray Circle within the historic housing area that is to be 
occupied by the Fort Baker Retreat and Conference Center, with one-way traffic 
operation southbound along East Road, Center Road, and Bunker Road to Danes 
Drive.  The result of these changes would require all park visitors to enter Fort Baker 
via East Road and exit via Bunker Road to Danes Drive.   
 
Both in the Marin Headlands and in Fort Baker private vehicle entry to access the 
car-free areas would be allowed, but the access would be very limited (public transit 
vehicles, shuttle buses, residents’ vehicles, service vehicles, certain Park Partner 
vehicles, and other vehicles as deemed necessary by NPS field staff on site at the 
time of the closure), and it is expected that many visitors will be required to park at 
formal and informal lots along Smith Road and the grass area northeast of  the Rifle 
Range in the Marin Headlands and along East Road in Fort Baker.  A map showing 
the car-free zones, transit and shuttle services and primary parking areas is shown 
below.     
 
 

 
 
Car-free zones are proposed for some of the key areas of significant visitor use in 
the Marin Headlands, including Conzelman Road at Hawk Hill (Hill 129), along the 
scenic one-way section of Conzelman Road west of Hawk Hill, the main 

Marin Headlands – Fort Baker TMP – DRAFT Car-Free Days Map 
 
     Hiking trail (multi-use)    Car Free Zones 
         Hiking trail (ped only)    Transit / Shuttle Service – Route 1 
    Primary Road     Transit / Shuttle Service – Route 2  

   Limited use or abandoned road (trail)  Transit / Shuttle Service – Route 3 
Car Parking Areas served by Shuttle   

B-26



 

cantonments (centers) of Forts Baker, Barry and Cronkhite, Rodeo Beach, the Pt. 
Bonita Light House, the Nike Missile Site, Bird Island Overlook, and the Marin 
Headlands NPS Visitor Center.   
 
At the current time in the Marin Headlands the parking supply is estimated to be 
1,593 spaces.  Parking observations collected by Nelson Nygaard Consultants in 
2000 showed a maximum occupancy in the range of 320-350 vehicles at one time in 
the peak season.  Admittedly, many of the spaces are roadside shoulder spaces not 
located near any park attractions and others are in parking lots that also not located 
near any park attractions.  Therefore even though there appears to be a large 
abundance of parking spaces, overflows have occurred at the Rodeo Beach Lot, the 
Point Bonita Lighthouse Trailhead, at Battery Spencer and other Golden Gate Bridge 
overlooks on Conzelman Road.  If a car-free zone were implemented using the 
current parking setup in the Marin Headlands 520 spaces would remain accessible 
and 1,073 spaces would be removed by the car-free zone designation.   
 
Under the selected internally preferred alternative, Alternative 3, it is proposed to 
reduce the overall number of parking spaces in the Marin Headlands to 
approximately 1,350 spaces, with the largest reductions being proposed for Mitchell 
Road, parts of Conzelman Road, and Field/Mendell Roads.  A large increase 
(approximately 200 spaces) is proposed for Smith Road near the intersection with 
Bunker Road.  If a car-free zone were to be implemented using the current revised 
preliminary parking proposal approximately 520 spaces would remain accessible, 
and 830 spaces would be removed by the car-free designation. 
 
Car-Free Zones or reduced access is proposed for areas in Fort Baker including, 
Murray Circle and most of the streets and road behind Murray Circle in the rear area 
on the west side of the Fort Baker cantonment, Saterlee Road and Somerville Road 
(the cove area) and interior streets and roads adjacent to the Presidio Yacht Club 
and Battery Cavallo.  One-way traffic is proposed in the southbound direction along 
East Road to allow for additional visitor parking that would be obtained by parking 
vehicles parallel in a closed northbound lane.  This operation would require any 
regular scheduled transit service provided by Golden Gate Transit to modify their 
northbound route to enter and exit Fort Baker on these days via Bunker Road, and 
continue north via Alexander Avenue where buses would rejoin the regular route at 
the intersection of Alexander Avenue and East Road just south of the Sausalito city 
limits.  The one-way road setup on East Road would also apply to any type of 
regular schedule park shuttle service or special shuttle service in place for these 
events.   
 
At the current time the Fort Baker parking is estimated to be 961 spaces.  This very 
large total includes spaces located on Murray Circle and along the narrow streets 
and housing above the Fort Baker cantonment (approximately 300 spaces), spaces 
located adjacent to the Coast Guard station (30 spaces), spaces located along 
Somerville Road (the cove area) and adjacent to the Presidio Yacht Club and near 
Battery Cavallo, spaces near Lime Point and the Fishing Pier (155 spaces between 
both areas), spaces within the general Fort Baker area, including parking along 
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Bunker Road near Bldg. 407, and along  Center Street used primarily by the Bay 
Area Discovery Museum (approximately 235 spaces), and parking along East Road 
(approximately 125 spaces).   
 
The Fort Baker Plan that was approved in 2001 included major reconfigurations to 
parking spaces in Fort Baker.  The Fort Baker Plan and proposed changes in 
parking contained within the MH-FB TMP will result in approximately 950-1000 
spaces overall being available in Fort Baker and along access roads leading to Fort 
Baker, of which slightly more than half (about 495-545) will be available to the 
general public.  The remainder of the spaces (up to 455 spaces) will be within the 
Fort Baker Retreat and Conference Center.  Many of these spaces along the cove 
area near the waterfront, Battery Cavallo, the Fishing Pier, Lime Point, and near the 
Coast Guard station will be reconfigured and the overall number will be reduced as 
part of the implementation of the approved Fort Baker Plan and due to Homeland 
Security safety precautions, although the actual number of spaces proposed to be 
built is not listed in the Fort Baker Plan.   
 
As per the same plan, parking along Center Street (primarily used by BADM visitors) 
(120 spaces – parade ground lot and 60 spaces Breitling Avenue lot) will be 
relocated and rehabilitated (see Fort Baker Plan), and the overall number of spaces 
will increase to 240 spaces.  As of 2004 the Breitling Avenue lot has been removed.  
As per the proposed changes in the MH-FB TMP, East Road parking will be 
reconfigured and the number of available spaces is expected to decrease from an 
estimated125 spaces to 58 spaces, although the proposed closure of one lane of 
traffic and one-way traffic operation will allow for 190 spaces in this area during Car 
Free Zones operation.   
  
Finally the spaces located along Murray Circle and on the streets above in the 
cantonment will be removed from general visitor parking for use by the Retreat and 
Conference Center, or will no longer be used for parking at all.  The Fort Baker Plan 
states this area is to contain no more than 455 spaces for all uses (visitors, staff, 
etc.). 
 
Upon completion of the extensive changes listed above, the number of available 
parking spaces available to visitors during Car Free Zones operations will be limited 
to parking along one closed lane of traffic and turnouts on East Road (190 spaces), 
parking located along Center Street and Bunker Road (approximately 50 spaces), 
and parking at the lots that are open to all visitors, but which are supposed to be 
used primarily by BADM visitors (240 spaces).  This new total for Car Free Zones 
operation is approximately 480 spaces, of which 142 spaces will be created for the 
special event only.  Therefore of a total of approximately 500-550 spaces open to 
the general public on non-Car Free Zones Days, about 338-388 will be available on 
Car Free Zones Days.   (This assumes parking on Murray Circle, at the waterfront, 
at Lime Point, at the Fishing Pier, and at the Coast Guard Station is not available.) 
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GGNRA 1980 General Management Car Free Zone Plan 
The GGNRA 1980 General Management Plan (GMP) envisioned the creation of a 
car-free zone in the western edge of Fort Cronkhite.  This was to be accomplished 
by the relocation of the Rodeo Beach parking lot located at the western edge of Fort 
Cronkhite to an area occupied by several non-World War II vintage buildings on the 
eastern edge of Fort Cronkhite, following the removal of what were then considered 
to be non-historic buildings.  Today, these buildings are occupied by the non-profit 
Headlands Institute, a key park partner, and are now considered to be historic.  Due 
to their ongoing use and present historic status, the relocation of parking and 
creation of a car-free zone at this site, as proposed in the 1980 GMP, a different plan 
described above has been developed as a draft alternative. 
 
Draft Proposed Operations Plan Overview and Staffing Issues 
The mechanism for implementation of the car-free zone would likely consist of 
placement of temporary barriers across roadways at the entrance to car-free road 
segments by NPS staff along with applicable signage explaining the car-free concept 
including boundaries, available transit/shuttle service and hours of operation.   
 
A large NPS staff presence would certainly be required, especially during any pilot 
project or during an initial period of implementation.  Staff would be needed at 
physical barriers that would be in place across two major roads in the Headlands 
(Conzelman Road at the intersection with McCullough Road, and Bunker Road just 
west of Smith Road), across one road in Fort Baker (Murray Circle), and to manage 
one-way traffic operations that will be in place along East Road north of Center 
Street.  Staff would also need to be in place at Smith Road to assist with shuttle bus 
operations, and they may be needed or an option to ride on the shuttle buses 
providing information and performing interpretation.  Once the program were to 
become more established, staff presence would be less likely to be needed. 
 
As discussed earlier, the initial proposed dates of operation of a car-free zone 
program are one Sunday per month between April and October, for a total of seven 
car-free zone days in one year.  The initial proposed times of operation are from 
6:00 A.M. – 6:00 P.M.  Dependent upon the success of the program, the National 
Park Service may adjust the number of car-free zone days and may adjust the 
implementation times. 
 
Car Free Zones and Days as an Element of the Alternatives 
The concept of Car Free Zones on Pre-Selected Days is not an element found in 
Alternative 1 (No Action) or Alternative 2 (Basic Access), but the concept as 
explained above is and element in Alternative 3 (Enhanced Access) and Alternative 
4 (Maximum Access).  Alternative 3 (Enhanced Access) was selected as the agency 
preferred alternative in a workshop in July 2004.   
 
Transit Service and Shuttle Service Description for MH-FB Car-Free Zone  
The proposed Car Free Zones concept would allow for regular operation of any 
existing transit services provided to this part of the park by Golden Gate Transit and 
S.F. MUNI both on roads that are open to general vehicle traffic and on roads that 
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are closed to vehicle traffic.  The transit service is envisioned to play a significant 
role along with the special shuttles in providing mobility and access for park visitors 
that would leave their car at one of the remote parking lots. 
 
In addition to the SF Muni and Golden Gate Transit service, the proposed shuttle 
service would consist of three routes and provide transit along Bunker Road 
between remote parking areas in Rodeo Valley on Bunker Road at Smith Road (old 
housing area) and the northern tip of the Rifle Range (current parking area) in both 
directions to serve popular destinations of Rodeo Beach / Fort Cronkhite, the Pt. 
Bonita Lighthouse, the Nike Missile Site, Visitor Center, Capehart Housing, Battery 
Spencer Overlook, and several sites in Fort Baker.  The two primary shuttles are 
conceptually envisioned to be mostly parallel services with service being offered in 
both directions simultaneously, although the eastern portion of the largest shuttle 
(connection between Marin Headlands and Fort Baker) requires a one-way loop 
through Fort Baker.  The third shuttle will be a Fort Baker one-way circle route 
shuttle only.  Shuttles are to use the same stops as regular transit service where 
possible.  A service operator has not been determined for this conceptual service.  
Possible operation options include: 1) NPS ownership of equipment and operation, 
2) NPS ownership of equipment combined with operations provided by a private or 
public transit service per a lease agreement, 3) equipment ownership and operations 
provided by a public or private transit service per a lease agreement.  
 
Eastward the primary shuttle route that would connect the Marin Headlands to Fort 
Baker would operate to Fort Baker along an alignment consisting of Bunker Road to 
Capehart Housing, McCullough Road, Conzelman Road between the intersection 
with McCullough Road and Alexander Avenue Alexander Avenue to East Road, East 
Road (southbound only), Center Street (southbound only), Murray Circle (westbound 
only), the east section of Bunker Road between the Baker-Barry Tunnel and Murray 
Circle (westbound only), Danes Drive (eastbound only.   
 
Westward from the remote parking areas in Rodeo Valley at Smith Road and the tip 
of the Rifle Range, the Marin Headlands shuttle would serve Fort Cronkhite along an 
alignment consisting of Bunker Road to Mitchell Road to Rodeo Beach, and it would 
serve the NPS Visitor Center, Nike Missile Site, Pt. Bonita Lighthouse and the Bird 
Island Overlook via Bunker Road, Field Road and Mendell Road.   
 
The Fort Baker one-way circle route shuttle would operate in a clockwise loop 
starting from near the Bay Area Discovery Museum via Center Street, Murray Circle, 
East Bunker Road, Danes Drive, Alexander Avenue, East Road and back to the start 
point.   
 
Cost Estimation Worksheet for MH-FB Car-Free Zone Shuttle 
The proposed Car Free Zones plan is expected to have significant operations issues 
and costs that will have to be borne by the National Park Service.  The majority of 
these costs are expected to be focused in three areas: 1) provision of special shuttle 
bus service, and 2) provision of adequate staff, and 3) provision of adequate 
supplies and preparatory activities to ensure a successful and well-run special event. 
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Shuttle Costs 
The shuttle service costs are estimated below, and are based upon standard transit 
service estimation elements.  As explained earlier, three shuttle routes are 
proposed: 1) a ‘Y’ shaped route to serve the western end of the Marin Headlands 
with one leg operating via Field Road, a second leg operating to Rodeo Beach / Fort 
Cronkhite via Bunker Road and Mitchell Road, and the third leg operating via Bunker 
Road to the road closure at the Smith Road parking area, 2) a longer route operating 
between the Marin Headlands and Fort Baker, utilizing portions of Bunker Road, 
McCullough Road and Conzelman Road.  The service would serve Battery Spencer 
and the Trailhead Lot.  It would not operate through the Baker-Barry Tunnel, and 3) 
a one-way circle route to serve Fort Baker only.   
 
The cost elements are covered in greater detail below. 
 
Route 1 
 
Location          Distance 
Smith Rd. - Bird Island Overlook      1.62 
Bird Island Overlook to Field/Bunker Intersection (Wye)  1.26  
Wye to Rodeo Beach       1.08 
Rodeo Beach to Wye       1.08  
Wye to Smith Road        0.18 
Total Round Trip Distance       5.22 
 
Distance Speed Run  

Time 
Recovery 
Time 

Cycle  
Time 

Frequency Buses 

20.0 16 4 20 10 2 
17.5 18 12 30 10 3 

          
5.22 

15.0 21 9 30 10 3 
 
 
Buses Service    

Hours 
Cost          
per Hr. 

Number of 
Days 

Total 
Estimated 
Cost 

3 12 $85 7 $21,420 
3 12 $100 7 $25,200 
3 12 $115 7 $28,980 

 
Route 1 would operate as a shuttle along both Field Road and Bunker Road 
/Mitchell Road segments.  An average speed of 15.0 mph is probably the most likely 
speed of the speeds calculated.  If the service operates on a 10 minute frequency, 3 
buses would be required to operate the service.   
 
The estimated cost of this service package ranges from $3,060 - $4,140 per day or 
$21,420 – to $28,980 annually.  The revised costs per hour reflect recent 
adjustments by regional public transit carriers in 2004. 
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Route 2  
 
Location          Distance 
Smith Road to Capehart (Bunker/McCullough Intersection)  1.08 
Capehart to McCullough/Conzelman Intersection)   0.90 
McCullough/Conzelman Intersection to Trailhead Lot   1.08 
Trailhead Lot to Alexander Ave./Danes Drive intersection  0.20 
Alexander Ave.: Danes Dr. intersection to East Rd. intersection* 0.75 
East Road to Center Street intersection*     0.85 
Center Street /East Road intersection to Murray Circle*  0.10 
Murray Circle between Center Street and East Bunker Road*  0.04 
East Bunker Road between Murray Circle and Danes Drive*  0.61 
Danes Drive between East Bunker Road and Alexander Avenue* 0.10 
Alexander Ave.: Danes Dr. intersection to Trailhead Lot  0.20 
Trailhead Lot to McCullough/Conzelman Intersection   1.08 
McCullough/Conzelman to Capehart     0.90 
Bunker/McCullough Intersection (Capehart) to Smith Road  1.08 
Total Round Trip Distance                 8.97 
 
Route 2 would operate as a shuttle along part of Bunker Road, McCullough Road, 
part of Conzelman Road, part of Alexander Avenue, East Road, Center Street, part 
of Murray Circle, East Bunker Road, Danes Drive, Alexander Avenue, Conzelman 
Road, McCullough Road, and Bunker Road.   An average speed of 15.0 mph is 
probably a likely speed of the speeds calculated.  If the service operates on a 10 
minute frequency, 5 buses will be required to operate the service.   
 
Distance Speed Run  

Time 
Recovery 
Time 

Cycle  
Time 

Frequency Buses 

20.0 27 13 40 10 4 
17.5 31 9 40 10 4 

          
8.97 

15.0 36 14 50 10 5 
 
Buses Service    

Hours 
Cost          
per Hr. 

Number of 
Days 

Total 
Estimated 
Cost 

5 12 $85 7 $35,700 
5 12 $100 7 $42,000 
5 12 $115 7 $48,300 

 
The estimated cost of this service package ranges from $5,100 – $6,900 per day or 
$35,700 - $48,300 annually.  The revised costs per hour reflect recent adjustments 
by regional public transit carriers in 2004. 
 
A shorter version of Route 2 that would not operate east of the Trailhead Lot and 
down into Fort Baker has also been discussed, but it is not shown here.  The 
impacts from the longer route will address impacts caused by the shorter route. 
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Route 3 
 
Location 
Center Street /East Road intersection to Murray Circle*  0.10 
Murray Circle between Center Street and East Bunker Road*  0.04 
East Bunker Road between Murray Circle and Danes Drive*  0.61 
Danes Drive between East Bunker Road and Alexander Avenue* 0.10 
Alexander Avenue between Danes Drive and East Road*  0.75 
East Road between Alexander Avenue and Center Street*  0.85 
Total Loop Trip Distance       2.45 
 
Route 3 would operate as a Fort Baker Shuttle and is necessitated by the proposed 
adoption of one-way traffic (southbound) along East Road.  In order to continue to 
provide shuttle service for visitors that either park along this road or desire to visit 
this part of Fort Baker, a one-way loop shuttle is required.  The route would operate 
along Center Street, Murray Circle, East Bunker Road, Danes Drive, Alexander 
Avenue, and East Road – completing the loop on Center Street.   Although proposed 
shuttle Route 2 would also serve this area, it is unrealistic to expect visitors will 
board the shuttle in Fort Baker and then ride far west to the Marin Headlands before 
the same shuttle returned to the east side of the park and served the East Road 
area.  An average speed of 15.0 mph is probably the most likely speed of the 
speeds calculated for Shuttle Route 3.  If the service operates on a 15 minute 
frequency, 1 bus would be required to operate the service.  Although this frequency 
is less than the other two routes, ridership is envisioned to be much less on this 
route, so a 15 minute frequency should be adequate. 
 
Distance Speed Run  

Time 
Recovery 
Time 

Cycle  
Time 

Frequency Buses 

20.0 8 2 10 15 1 
17.5 9 6 15 15 1 

          
2.45 

15.0 10 4 15 15 1 
 
Buses Service    

Hours 
Cost          
per Hr. 

Number of 
Days 

Total 
Estimated 
Cost 

1 12 $85 7 $7,140 
1 12 $100 7 $8,400 
1 12 $115 7 $9,660 

 
The estimated cost of this service package ranges from $1,020 – $1,380 per day or 
$7,140 - $9,660 annually.  The revised costs per hour reflect recent adjustments by 
regional public transit carriers in 2004. 
 
A combined operation of Routes 1, 2 and 3 would allow shuttle coverage of both the 
Marin Headlands and Fort Baker, and provide for a direct connection between the 
two sites via the shuttle services.  The estimated cost of this service package ranges 
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from $9,180 -$12,420 per day or $64,260 - $86,940 annually for the seven car free 
days of service.   
 
NPS Staff Costs 
The provision of adequate NPS staff to implement this special event is a very 
important factor.  At the current time a fully drafted operations plan has not been 
developed.  However, initially it is safe to assume with the number of proposed road 
closures, one-way operation along East Road, and special shuttle services that 
approximately 25 additional NPS staff will be required for each event during the first 
season of operation.  It can be assumed that if Car Free Zones is determined to be a 
park event that GGNRA desires to implement on a regular basis that the initial staff 
needs will decline over time.  An estimate of the reduced need for staff once the park 
became familiar with Car Free Zones type of operation is not possible here.  An 
estimated breakdown of the initial staff costs is shown below.  The numbers of staff 
do not reflect the total number of staff that would be in the field at any one time, but 
the staff requirements for an entire day.  As this event would last for 12 hours, and is 
likely to require set up time and break down time on the day of the event, the actual 
working day is likely to be 14-16 hours for staff in the field, which means staff will 
either need to be paid overtime (not assumed here), or two staff may be needed to 
fill one position for the course of the event (assumed here). 
 
NPS Staff    Work Hours    Avg. Salary 
10 protection rangers   80  GS-7-5 (SF Bay)   20.98 hr. 
7 interpretation / general rangers  48        “      “         ‘  
1 public affairs staff      8        “      “               “ 
1 planning staff        8                                  “      “               “ 
4 maintenance staff                                  24                                 “      “               “ 
2 special park uses division rangers   16        “      “               “ 
25 NPS staff (FTE)         200 Hours   X 20.98 hr      =      $4,196  
 
Preparatory Costs and Supplies 
Additionally, preparatory work will need to be done: training of staff that will be in the 
field, the creation and distribution of public information (print media, news media, 
website, etc.), the acquisition of any supplies (i.e. barricades, roadway cones, etc.), 
etc.  Some of these costs will be one time costs and others will be amortized over 
the period of a season (April – October) or over a period of years.   An estimation of 
the other preparatory needs can vary greatly depending upon the proposed extent of 
public outreach and the media type(s) selected.  As a placeholder for this paper, 
preparatory costs not associated with staff will be estimated at $5,000 per event.   
 
Therefore, when the three totals of 1) shuttle service, 2) NPS staff costs and 3) other 
preparatory costs are added up, it is estimated that the implementation of Car Free 
Zones would cost $18,376 – $21,616 per day, or $128,632 - $151,312 in 2004 costs 
annually for seven car free days of operation. 
 
Once again, this is a preliminary estimate of costs associated with this proposal.   
GGNRA has already determined that any application of a Car-Free Zones day will 
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be performed on a pilot-project basis, and a full and detailed operations and financial 
plan will be worked out in well in advance of actual implementation.  
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APPENDIX C

 
Transportation Data 

 
1. Traffic Analysis for Marin Headlands/Fort Baker DEIS 
2. Revised Auto-Reduction Analysis for MH/FB TIMP EIS 

(Nelson/Nygaard) 
3. Golden Gate National Recreation Area Parking Analysis 
4. Golden Gate National Recreation Area Car Free Day Parking 

Analysis (Alternatives 3 and 4) 
5. High Motor Vehicle Traffic Accident Locations and Safety 

Improvement Prescriptions (table and map) 



MEMORANDUM 

 
1331 17th Street, Suite 900 Denver Colorado 80202 Phone: 720.946.0969 Facsimile: 720.946.0973 

 

DATE: March 29, 2004 
TO: Debra Perkins-Smith 
FROM: Stacy Tschuor, PE  
SUBJECT: Traffic Analysis for Marin Headlands/Fort Baker DEIS  
PROJECT: Marin Headlands/Ft. Baker Roadway Infrastructure and Transportation Management Plan 
  

This memorandum summarizes the results of the traffic volume and Level of Service (LOS) analysis for the 
Marin Headlands/Fort Baker DEIS.  The analysis includes our estimation of traffic volumes on key roadway 
segments and capacity analysis at intersections and roadways within the Park.  Note that a formal travel 
demand model was beyond the scope of our analysis.  We factored and redistributed traffic volumes on each 
roadway segment considering the expected impact of the alternatives on the vehicular traffic. 
 
Traffic Volumes 

Existing Traffic Volumes 

Traffic forecasts for the Golden Gate National Recreation Area (GGNRA) are based on traffic counts 
collected in Summer 2000 documented in the Transportation Management Plan for the Marin Headlands and 
Fort Baker Data Collection Analysis (December 2001).  Locations for the traffic volume estimates were 
selected based upon the roadway’s importance to the roadway network, its relevance to the Park’s main 
entrances and exits and its importance in serving Park destinations.  Daily traffic volumes were calculated for 
the following roadway segments: 

• Conzelman Road/Lower Conzelman Road: 
− Alexander Avenue to Battery Spencer  
− Battery Spencer to McCullough Road  
− McCullough Road to Hawk Hill   
− Hawk Hill to Field Road  

• McCullough Road – Conzelman Road to Bunker Road  
• Danes Drive – Tunnel to Alexander Avenue  
• Barry-Baker Tunnel  
• Bunker Road: 

− West Tunnel to McCullough Road  
− McCullough Road to Field Road  
− West of Field Road  

• Field Road/Mendell Road - Bunker Road to Bird Rock Overlook  
• Bunker Road East – East Tunnel to Fort Baker  
• East Road – Fort Baker to Alexander Avenue  
• Alexander Avenue 

− US 101 to Danes Drive  
− Danes Drive to East Road  
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Not all locations to be analyzed for this project were counted in Summer 2000, so the volumes on some 
roadway segments were extrapolated from the available data.  This was done by using the roadway traffic 
counts and the peak hour turning movement counts to calculate missing roadway segments.  For example, it 
was estimated in the Transportation Management Plan for the Marin Headlands and Fort Baker Existing 
Conditions Report (November 2000) that an average of 51 percent of the vehicles entering the Park on a 
weekend day via Conzelman Road does not continue past Battery Spencer to the McCullough Road 
intersection.  This information was used to estimate the volumes on Conzelman Road between Battery 
Spencer and McCullough Road (Location 2).  Conzelman Road operates as a westbound one-way road west 
of Hawk Hill, so the traffic volumes west of Hawk Hill (Location 4) were estimated by examining the 
eastbound and westbound movements counted at the Conzelman Road and McCullough Road intersection.  
The traffic volume along Field Road south of Bunker Road (Location 11) was estimated by looking at the 
volumes on the other roadways entering and exiting the Fort Cronkite area.  
 
The existing traffic volumes entering and exiting the Marin Headlands and Fort Baker areas show only a 
slight seasonal variation between the summer and spring counts, especially over the weekend days, so only 
peak summer season traffic volumes were calculated for this project.  There are large differences between the 
vehicle counts on the weekdays and weekends.  Daily traffic volumes were calculated for the weekend 
conditions, since that is the worst-case scenario. 
 
Non-Recreational Trips 

GGNRA is unique in that many of its visitor programs are run by private non-profit Park Partners who 
occupy the historic military buildings.  These partners include a variety of organizations ranging from 
museums to hostels.  Non-recreational trips made by employees of the Park Partners are included in the 
existing counts accessing the Park.  If the number of non-recreational trips is considered significant, these 
trips should be separated from the recreational trips and a different growth rate should be applied to the 
volumes based on expected changes in employment. 
 
Non-recreational trips accessing the Park were estimated from employment data collected from the Park 
Partners.  The data, shown in the attached table, includes average number of weekday employees, average 
number of weekend employees and numbers of employees with on-site housing.  Conservative estimates 
show employee trips from the Marin Headlands and Fort Baker to be less than 5 percent of the existing 
traffic entering and exiting the recreational area on a weekend day.  The Park Partners identified no staff 
expansion plans that would change these proportions of employee trips in the future.  This amount of non-
recreational trips is considered negligible to the traffic forecasts for this project and would fall within the 
normal fluctuations of traffic.  Therefore, the non-recreational trips were not projected separately from the 
general traffic volumes. 
 
Traffic Forecasts 

Visitation trends were examined from data presented in the Transportation Management Plan for The Marin 
Headlands and Fort Baker (March 2002).  The annual vehicle counts entering Marin Headlands from 1986 to 
1998, shown below, varied widely from year to year and contained several years of incomplete data (1995-
1997 and 1999-2000).  The Barry-Baker Tunnel was closed during the five years from Summer 1989 to 
1995.  The volumes have no visible trend over the 12 years.  The high and low volume years could be a 
factor of economic and social conditions, such as weather, local and national economy, regional events and 
construction.  A straight-line projection for a period of over ten years (1987 – 1998) shows a growth rate of 
0.6 percent. 
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The annual vehicle counts entering Fort Baker from 1997 to 2000 show visitation to the area is decreasing, 
most likely due to base closure.  However, these traffic volumes are anticipated to stabilize and likely 
increase with Fort Baker redevelopment.  The Fort Baker Plan EIS shows traffic increases expected on 
Alexander Avenue, Bunker Road and East Roads with the Proposed Action.  Traffic counts were collected 
along these roadways in Summer 2000.   
 
It is estimated in the Transportation Management Plan for the Marin Headlands and Fort Baker Existing 
Conditions Report (November 2000) that as much as 73 percent of the northbound and 88 percent of the 
southbound traffic on Alexander Avenue is unrelated to traffic to or from the Marin Headlands and Fort 
Baker.  Alexander Avenue is a main route into the City of Sausalito as well as Fort Baker.  The traffic 
forecasts for this roadway considered not only the growth rates of the park, but also the historical growth of 
traffic volumes on Alexander Avenue.   
 
The growth rates assumed for the travel model development outlined in the Comprehensive Transportation 
Management Plan (CTMP) for Parklands in Southwestern Marin Integrated Travel Model Development and 
Application Draft Technical Memorandum (October 2002) are 0.5 percent for residents and 0.5 percent for 
visiting tourists.  The growth factor for residents was based on the percentage change in population for Marin 
County, assuming that the average per-person frequency of visiting the park sites will remain unchanged 
across the forecast period.  The growth rate for visiting tourists was a default assumption.  The 2023 
recreational travel forecast model results showed an average annual growth rate of 0.5 percent for the 
weekday and 0.7 percent for the weekend, averaging across the summer, spring and winter seasons.   

Annual Vehicles Entering Marin Headlands, 1986-1998 
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An annual growth rate of 0.6 percent can be extrapolated from the historical visitation data.  This data 
contains total counts for the year and is not broken down by seasons or weekday and weekends.  The CTMP 
travel model estimates are calculated for the summer, spring and winter seasons and weekdays and 
weekends.  Taking the average across the seasons, the average annual growth rates of 0.5 percent for the 
weekday and 0.7 percent for the weekend from the travel model are consistent with the historical visitation 
data. 
 
Nelson\Nygaard staff involved in previous GGNRA and Fort Baker projects have reviewed this memo and 
agree with the outlined traffic forecast methodology and results.  A 0.7 percent weekend growth rate is 
recommended for this project.  This growth rate is consistent with historical traffic data and the CTMP travel 
model estimates.  The rate was applied to the roadway segment traffic volumes calculated from existing 
counts.  The expected traffic volumes from the Fort Baker Proposed Action Fort Baker Plan EIS were added 
to the traffic forecasts for Year 2023 along Alexander Avenue, Bunker Road and East Road.  No adjustments 
were made to account for non-recreational trips, as they are considered minor in relation to the overall park 
traffic volumes.   
 
The peak weekend daily traffic volume forecasts for each alternative are summarized in the attached table 
and figure.  The traffic volumes were calculated and redistributed based on the proposed changes to the 
roadway network, shifts and/or reductions in parking supply and estimated auto-reduction from transit 
service for each alternative.  The auto-reduction factors provided by Nelson\Nygaard in the Auto-Reduction 
Analysis for Marin Headlands/Fort Baker DEIS memorandum dated February 28, 2004 were used for this 
analysis.  The impact shown in the table for each segment by alternative is defined by the intensity of impact 
given in the latest Impact Evaluation Methodologies section of the DEIS.  Descriptions of the assumptions 
made for each alternative are provided below. 
 
Alternative 1 – No Action 
Traffic forecasts were calculated using an annual growth rate of 0.7 percent.  Because the roadway network, 
parking supply and transit service remain the same as existing, no other factors were applied to the traffic 
volumes on each roadway segment. 
 
Alternative 2 – Basic Multi-Modal Access 
The auto-reduction factors provided by Nelson-Nygaard for this analysis showed no auto reduction with this 
alternative.  There are two major changes to the roadway network under this alternative that would effect 
traffic flow within the Park.  The Barry-Baker Tunnel operates with one-way eastbound traffic in contrast to 
the existing two-way traffic with signalized control.  All of the westbound tunnel traffic volumes were 
redistributed to westbound Conzelman Road and northbound McCullough Road.  McCullough Road is 
changed to one-way operation in the northbound direction.  All southbound McCullough Road traffic 
volumes were applied to Bunker Road through the Barry-Baker Tunnel and through the Danes Drive and 
Alexander Avenue intersection.  The traffic flow changes for this alternative were limited to the Conzelman 
Road–Bunker Road–Alexander Avenue loop.  No changes were made to the network west of McCullough 
Road.   
 
There is a general reduction in parking supply across the Park in Alternative 2.  However, the parking 
occupancies recorded in the Transportation Management Plan for the Marin Headlands and Fort Baker 
Existing Conditions Report (November 2000) show almost all locations operating under-capacity during a 
peak season weekend.  Therefore, it is believed that the proposed parking reductions with this alternative will 
have little to no effect on overall parking demand and vehicular volumes.  Parking at Battery Spencer is 
reduced below the existing occupancy.  Although this reduction will most likely degrade traffic operations 
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and safety in the area with drivers trying to get to the few available spaces, it is not expected to lower the 
amount of traffic trying to access the area and traffic volumes along Conzelman Road were not reduced. 
 
Alternative 3 – Enhanced Multi-Modal Access 
The auto-reduction factors provided by Nelson-Nygaard were applied to the traffic volumes accessing the 
Park and circulating within the Park.  No changes to the roadway network are proposed with this alternative.  
There is a large reduction in parking with over 20 percent of the existing parking spaces eliminated across 
the Park.  However, some of the additional parking shifts that are proposed with this alternative compared to 
Alternative 2 occur within the same study roadway segment, such as Field Road and Mitchell Road.  The 
parking reductions proposed at Hawk Hill are believed to have little effect on traffic volumes along 
Conzelman Road without an active parking management system to inform drivers of a full parking lot prior 
to passing the McCullough Road intersection. 
 
Alternative 4 – Maximum Multi-Modal Access 
The auto-reduction factors were applied to the traffic volumes accessing the Park and circulating within the 
Park.  Overall parking reductions with this alternative are similar to Alternative 2, in which no changes were 
made to vehicular volumes.  However, with the Park shuttle serving Rodeo Beach and Bird Rock Overlook 
and a large parking area proposed along Bunker Road at Smith Road in this alternative, reduced traffic 
volumes were assumed along Mitchell Road and Field Road.   
 
Level of Service (LOS) 

Roadway and intersection LOS analysis was performed for five intersections and two roadway segments. 
Peak hour traffic was estimated at these locations based on existing peak hour percentages and expected 
alternative traffic distributions.  The results are summarized in the table below.  The LOS impacts, as defined 
by the intensity of impact given in the latest Impact Evaluation Methodologies section of the DEIS, are 
negligible or minor for each alternative.   
 

 
Intersection/Roadway Segment 

Alternative 
1 

Alternative 
2 

Alternative 
3 

Alternative 
4 

Conzelman Road / McCullough Road B A A A 
Bunker Road / McCullough Road B B B B 
Bunker Road / Danes Drive B B B A 
Alexander Avenue / Danes Drive – Unsignalized C D C C 
Alexander Avenue / Danes Drive – Signalized - B - B 
Alexander Avenue/ US 101 NB Ramps F F F F 
Conzelman Road – US 101 to McCullough Rd C C C C 
Alexander Avenue – Conzelman Rd to Danes Dr D D D D 

 
The intersection geometry and control that was assumed for each alternative is consistent with the most 
current alternatives matrix dated June 25, 2003.  The Conzelman Road and McCullough Road intersection is 
an unsignalized “Tee” intersection in Alternatives 1 and 2 and is a roundabout in Alternatives 3 and 4.  The 
Bunker Road and McCullough Road intersection remains as the existing unsignalized “Y” intersection in 
Alternatives 1 and is converted to a “Tee” configuration in Alternatives 2, 3 and 4.  The Bunker Road and 
Danes Drive intersection is an unsignalized “Tee” intersection in all alternatives.  The Alexander Avenue and 
Danes Drive intersection is an unsignalized “Y” intersection in Alternative 1, a possible signalized “Tee” 
intersection in Alternatives 2 and 4 (if signal warrants are met) and an unsignalized “Tee” intersection in 
Alternative 3.  The Alexander Avenue and US 101 Northbound Ramps intersection is an unsignalized “Tee” 
intersection in all alternatives. 
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785 Market Street, Suite 1300 

San Francisco, CA  94103 
(415) 284-1544     FAX:  (415) 284-1554 

M E M O R A N D U M 
 
To:  Debra Perkins-Smith  
  Colleen Kirby Roberts 
  Suzanne Savage 

Stacy Tschuor 
 
From:  Bonnie Nelson  
  Kevin Dwarka   
 
Date:  June 21, 2005 
 
Subject: Revised Auto-Reduction Analysis for MH\FB TIMP EIS 
 
This memorandum updates the previous version of Nelson\Nygaard’s Auto-Reduction Analysis from October, 
2004.  Auto-reduction factors are provided for accessing the Marin Headlands and Fort Baker as well as for 
circulation within the park boundaries. This new version of the memorandum incorporates all of the 
transportation elements of the revised alternatives that are described in the Working Draft EIS.  The revised 
alternatives include the following changes:  
 

• GGT Route #10 will not be rerouted to serve Fort Baker under Alternative 2 
• The internal shuttle service will not be provided in Alternative 2. 
• The location of the shuttle/transit interface is relocated from Danes Drive to the US101/Alexander 

Avenue Interchange under Alternatives 2, 3, and 4.  
• Class 1 Bike Lanes will be provided on Mendell Road under Alternatives 2 & 3.  
• Parking fees will be adopted at main parking areas in Alternatives 3 and 4 but parking fees throughout 

the park is not an element of any of the alternatives.  
 
The revised alternatives also provide a more complete description of the car-free days program.  However, this 
analysis is strictly concerned with the potential for auto-reduction under typical conditions on a Sunday during 
the summer, the park’s peak visitation period.  The transit elements of the new alternatives are summarized in the 
table below.  The proposed transit program, and therefore the potential auto-reduction, could be affected by the 
outcomes of the Marin County Short Range Transit Plan, a comprehensive transit needs assessment that is 
currently underway for all of Marin County.  
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Figure 1:  Transit Elements Of Revised Alternatives 

 
 Transit Element 

 
Alternative 1: 

No Action 
Alternative 2:  

 Basic Multi-modal Access 
Alternative 3: 

Enhanced Multi-modal 
Access 

 
PREFERRED 

ALTERNATIVE 
 

Alternative 4:  
Maximum Multi-modal  

Access 

Transit Service Improvements 
Muni 76 
 [San Francisco – 
Marin 
Headlands] 

 Sundays only 
 60 minute headway 

 

 Saturdays & Sundays 
 No Weekday Service 
 60 minute headway 

 

 Saturdays & Sundays 
 No Weekday Service 
 30 minute headway 

 

 Saturdays & Sundays 
 No Weekday Service 
 30 minute headway 

 
GGT Local 
Service (#10) 
[San Francisco – 
Alexander 
Avenue – Marin 
County] 

 60 minute headway  
 Weekdays and 

Weekends 
 No direct service to 

Fort Baker  
 

 60 minute headway  
 Weekdays and 

Weekends 
 No direct service to Fort 

Baker  
 Improvement of Bus 

Stops along Alexander 
Avenue  

 Transit Transfer 
Interface @ Alexander 
Avenue/US 101 
intersection 

 60 minute headway  
 Weekdays and 

Weekends 
 Direct service to Fort 

Baker  
 Improvement of Bus 

Stops along Alexander 
Avenue  

 Transit Transfer 
Interface @ Alexander 
Avenue/US 101 
intersection 

 

 60 minute headway  
 Weekdays and Weekends 
 Direct service to Fort 

Baker  
 Improvement of Bus Stops 

along Alexander Avenue  
 Transit Transfer Interface 

@ Alexander Avenue/US 
101 intersection 

 

Internal Shuttle  
[Marin 
Headlands - Fort 
Baker] 

None None  13 daily trips  
 Weekdays & weekends 
 60 minute headway 

 

 13 daily trips  
 Weekdays & weekends 
 60 minute headway 

Access Shuttle 
[GGB Toll Plaza 
– Marin 
Headlands/Fort 
Baker – Sausalito 
– Manzanita 
Transit Center] 

None  None  None  Extension of Internal Shuttle to 
Collection Points outside the 
Park 
 Sausalito – Manzanita 

Transit Center:  6 daily 
roundtrips trips 

 GGB Toll Plaza:  7 daily 
roundtrips  

 Weekday & Weekends 
 Interlined with internal 

shuttle 
 

Fort Baker 
Conference 
Shuttle  
[Sausalito –  
Fort Baker 
Conference 
Center – Airport] 

 Service Plan 
Undetermined 

 Service Plan 
Undetermined 

 Service Plan 
Undetermined 

 Service Plan 
Undetermined 
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CIRCULATION INSIDE OF MARIN HEADLANDS AND FORT BAKER  
Generally, the automobile will be faster, cheaper, and more convenient for the majority of internal park trips.  
However, as shown in the table below, the provision of a free internal shuttle service in  tandem with parking 
fees in selected areas has the potential for achieving auto-reduction under Alternatives 3 and 4.   
 
Figure 2: Auto-Reduction Factors for Circulation Inside The Park on a Peak Period Sunday  
Alternative  Auto Reduction inside 

Marin Headlands 
Auto Reduction inside Fort Baker  

Alternative 1: No Action  0% 0% 
Alternative 2: Basic Multi-modal Access 0% 0% 
Alternative 3: Enhanced Multi-modal Access 2.5% 2.5% 
Alternative 4: Maximum Multi-modal Access 5.0% 5.0% 
 
Based on our professional judgement and peer review of other shuttle systems in other national park settings and 
rural areas, we assigned a 2.5% auto-reduction factor for Alternative 3.  The frequency of the shuttle service and 
the location of parking fees in selected areas are expected to be identical for Alternatives 3 and Alternative 4.  It 
is our understanding that the Park Service is continuing to develop the parking fee structure. Under the 
assumption that the parking fees under Alternative 4 will be higher than Alternative 3, we have assigned it a 
higher auto reduction factor of 5.0%. 
 

ACCESSING MARIN HEADLANDS AND FORT BAKER  
Given the modest changes in the overall levels of transit service under the action alternatives, we do not expect 
significant opportunities for auto-reduction.  The results are summarized in the table below.   
 
Figure 3: Auto-Reduction Factors for Accessing Park on a Peak Period Sunday 
Alternative  Auto Reduction for 

Accessing Marin Headlands 
Auto Reduction for 

Accessing Fort Baker 
Alternative 1: No Action  0% 0% 
Alternative 2: Basic Multi-modal Access 0% 0% 
Alternative 3: Enhanced Multi-modal Access .44% .71% 
Alternative 4: Maximum Multi-modal Access .88% 1.42% 
 
Pedestrian and bikeway improvements will surely attract new visitors to the park, but these types of 
improvements are unlikely to change the levels of automobile access to the Park.  Consequently, our analysis is 
restricted to the expected impact of the transit elements as outlined in Figure 1.   It is important to note that a 
formal demand model analysis was beyond the scope of our analysis.  We did not predict the actual ridership on 
each proposed transit service nor did we prepare an overall mode choice estimate. We measured only the 
expected impact of the alternatives in auto-reduction in terms of the percentage of current vehicle trips that 
could reasonably be expected to shift to transit.  Three key factors were considered in our analysis:   
 

 Travel Time: the complete time it takes to access the park from trip origin to the park including waiting 
times for transit service.  

 
 Travel Cost: the immediate user costs associated with transportation to the park. This includes transit fares 

and parking fees.  
 
 Transfer:  the directness of the transportation service to the desired destination (i.e. the ability to access a 

park location without needing to transfer). 
 
As shown in the subsequent tables,  transit services result in auto-reduction only when they serve large transit 
markets (San Francisco and Marin County), offer direct service without entailing a transfer to another transit 
service,  and occur in tandem with parking fees.  
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Figure 4: Auto-Reduction For Trips To Fort Baker On A Peak Period Sunday 
 
 

 

 

 

 

 

 

 

 

 

Alternative 2:   Basic Multi-modal Access  
Alternative Access 

Option to Fort 
Baker 

Potential 
Transit 
market 

Comparison of Alternative Access 
Option to Driving 

Estimated 
Auto-

Reduction 

Notes 

  Travel 
Time 

Travel 
Cost 

Transfer   

Muni 76  - - - - 0% No Muni service to FB  
GGT #10  - - - - 0% No direct service to FB 
Internal  Shuttle - - - - 0% Not operational  
Access Shuttle - - - - 0% Not operational 
FB Conference 
Center Shuttle 

Conference 
Center Guests - - - 0% Service plan undetermined but will not be 

designed to serve all park visitors. 

Alternative 1:   No Action  
Alternative Access 

Option to Fort 
Baker 

Potential 
Transit 
market 

Comparison of Alternative Access 
Option to Driving 

Estimated 
Auto-

Reduction 

Notes 

  Travel 
Time 

Travel 
Cost 

Transfer   

Muni 76  - - - - 0% No Muni service to FB  
GGT #10  - - - - 0% No direct service to FB 
Internal  Shuttle - - - - 0% Not operational  
Access Shuttle - - - - 0% Not operational 
FB Conference 
Center Shuttle 

Conference 
Center Guests - - - 0% Service plan undetermined but will not be 

designed to serve all park visitors.  
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Alternative 3:   Enhanced Multi-modal Access  
Alternative Access 

Option to Fort 
Baker  

 

Potential 
Transit 
market 

Comparison of Alternative Access 
Option to Driving 

Estimated 
Auto-

Reduction 

Notes 

  Travel 
Time 

Travel 
Cost 

Transfer   

Muni 76  

San Francisco 

15 minute 
waiting + 
transfer to  

internal 
shuttle  + 

longer 
travel time  

Transit Fares 
lower than 

parking fees 
for 50% of 

park 
locations 

Yes 0% 

Muni 76 does not provide a direct 
connection  to Fort Baker.  Relative to 
driving,  the longer travel times and the 
inconvenience of the transfer suggests that 
auto-reduction will not be achieved – even 
with the parking fees.   

GGT #10  

San Francisco 
and Marin 

County  

30 minute 
waiting 
time + 
longer 

travel time 

Transit fares 
lower than 

parking fees 
for 50% of  
park trips 

No .71% 

The large size of the transit markets, the 
wide coverage of the #10, and the parking 
fees may result in auto-reduction.  Based on 
traffic counts collected on a Sunday during 
the summer of 2000, there are a total of 
1,646 vehicles entering Fort Baker. (See 
Nelson\Nygaard’s Data Collection Analysis, 
December 2001). 
 
Visitor survey data indicates that 57% of 
park visitors are from either San Francisco 
or Marin County.  This correlates with 
approximately 938 of the 1,646 vehicles 
entering Fort Baker.  
 
Under Alternative 3, parking fees will be 
applied to major parking locations, affecting 
about 50% of  park trips. Assuming that 50%  
(or 469) of the 938 vehicular trips would 
encounter parking fees and based upon a 
2.5% mode shift to GGT#10, there is a 
potential auto-reduction of 11 vehicles.  This 
accounts for  approximately .71% of the 
1,646 automobiles entering Fort Baker. 
 
Note that the parking fee auto-reduction 
factor (2.5%) is lower than the parking fee 
auto-reduction factor  (5.0%) used in 
Alternative 4 where higher parking prices 
are expected.  
 

Internal Shuttle 

Sausalito  

30 minute 
waiting 
time + 

comparable 
travel time  

Free No 0% 

Auto-reduction is insignificant as a result of 
waiting time and the small size of the transit 
market relative to total visitor population. 

Access Shuttle - - - - 0% Not operational 
FB Conference 
Center Shuttle 

Conference 
Center Guests - - - 0% Service plan undetermined but will not be 

designed to serve all park visitors. 
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Alternative 4:   Maximum Multi-modal Access 
Alternative Access 

Option to Fort 
Baker 

Potential 
Transit 
market 

Comparison of Alternative Access 
Option to Driving 

Estimated 
Auto-

Reduction 

Notes 

  Travel 
Time 

Travel 
Cost 

Transfer   

Muni 76  

San Francisco 

15 minute 
waiting + 
transfer to  

internal 
shuttle + 
longer 

travel time  

Transit fares 
lower than 

parking fees 
for 50% of 
park trips 

Yes 0% 

Muni 76 does not provide a direct 
connection  to Fort Baker.  Relative to 
driving,  the longer travel times and the 
inconvenience of the transfer suggests that 
auto-reduction will not be achieved – even 
with the parking fees.   

GGT #10  

San Francisco 
and Marin 

County  

30 minute 
waiting 
time + 
longer 

travel time 

Transit fares 
lower than 

parking fees 
for 50% of  
park trips 

No 1.42% 

The large size of the transit markets, the 
wide coverage of the #10, and the parking 
fees may result in auto-reduction.  Based on 
traffic counts collected on a Sunday during 
the summer of 2000, there are a total of 
1,646 vehicles entering Fort Baker. (See 
Nelson\Nygaard’s Data Collection Analysis, 
December 2001). 
 
Visitor survey data indicates that 57% of 
park visitors are from either San Francisco 
or Marin County.  This correlates with 
approximately 938 of the 1,646 vehicles 
entering Fort Baker.  
 
Under Alternative 4,  parking fees will be 
applied to major parking areas, affecting 
about 50% of park trips.  Assuming that 50%  
(or 469) of the 938 vehicular trips would 
encounter parking fees and based upon a 5% 
mode shift to GGT#10, there is a potential 
auto-reduction of 23 vehicles.  This accounts 
for  approximately 1.42% of the 1,646 
automobiles entering Fort Baker. 
  
Note that the parking fee auto-reduction 
factor (5.0%) is higher than the parking fee 
auto-reduction factor  (2.5%) used in 
Alternative 3 where lower parking prices are 
expected.  
 

Internal  Shuttle 

Sausalito  

30 minute 
waiting 
time + 

comparable
travel time  

Free No 0% 

Even with parking fees, auto-reduction is 
insignificant as a result of waiting time and 
the small size of the transit market relative to 
total visitor population. 

Access Shuttle 

San Francisco 
and Marin 

County  

Access 
Time + 30 

minute 
waiting 
time + 
longer 

travel time 

Free No 0% 

Like Muni 76, regional park and ride shuttles 
enable access for the transit dependent but 
do not provide a faster or more convenient 
alternative than driving to the park 

FB Conference 
Center Shuttle  

Conference 
Center Guests - - - 0% Service plan undetermined but will not be 

designed to serve all park visitors. 
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Figure 5: Auto-Reduction Analysis For Trips To Marin Headlands On A Peak Sunday 

 

 

 

 

 

 

 

 

Alternative 1:   No Action   
Alternative Access 
Option to Marin 

Headlands 

Potential 
Transit 
market 

Comparison of Alternative Access 
Option to Driving 

Estimated 
Auto-

Reduction 

Notes 

  Travel 
Time 

Travel 
Cost 

Transfer   

Muni 76  

San Francisco  

30 minute 
waiting 
time + 
longer 

travel time 

Transit fare No  0% 

Travel time and cost on Muni is not 
competitive with driving  

GGT #10  - - - - 0% No direct service to Marin Headlands 
Internal  Shuttle - - - - 0% Not operational  
Access Shuttle - - - - 0% Not operational 
FB Conference 
Center Shuttle  

Conference 
Center Guests - - - 0% Service plan undetermined but will not be 

designed to serve all park visitors. 

Alternative 2:   Basic Multi-modal Access  
Alternative Access 
Option to Marin 

Headlands 

Potential 
Transit 
market 

Comparison of Alternative Access 
Option to Driving 

Estimated 
Auto-

Reduction 

Notes 

  Travel 
Time 

Travel 
Cost 

Transfer   

Muni 76  

San Francisco  

30 minute 
waiting 
time + 
longer 

travel time 

Transit fare No  0% 

Travel time and cost on Muni is not 
competitive with driving  

GGT #10  - - - - 0% No direct service to Marin Headlands 
Internal  Shuttle - - - - 0% Not operational  
Access Shuttle - - - - 0% Not operational 
FB Conference 
Center Shuttle 

Conference 
Center Guests - - - 0% Service plan undetermined but will not be 

designed to serve all park visitors. 
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Alternative 3:   Enhanced Multi-modal Access 
Alternative Access 
Option to Marin 

Headlands 

Potential 
Transit 
market 

Comparison of Alternative Access 
Option to Driving 

Estimated 
Auto-

Reduction 

Notes 

  Travel 
Time 

Travel 
Cost 

Transfer   

Muni 76  

San Francisco  

15 minute 
waiting 
time + 
longer 

travel time 

Transit fares 
are lower 

than parking 
fees for 50% 
of park trips 

No  .44% 

The large size of the San Francisco transit 
market, the wide coverage of the #76, and 
parking fees in main locations of the park 
may result in auto-reduction. Based on 
traffic counts collected on a Sunday during 
the summer of 2000, there are a total of 
5,358 vehicles entering the Marin 
Headlands. (See Nelson\Nygaard’s Data 
Collection Analysis, December 2001) 
 
Visitor survey indicates that 35% of park 
trips are from San Francisco. This correlates 
with approximately 1,875 vehicles of the 
total 5,358 vehicles entering the Marin 
Headlands.   
 
Under Alternative 3, parking fees will be 
applied to major parking areas, affecting 
about 50%  (or  937) of  the 1,875 park trips 
from San Francisco. Based on a 2.5% mode 
shift factor, there is a potential auto-
reduction of 23 vehicles. This accounts for 
approximately .44% of the total number of 
vehicles entering the Marin Headlands.  
 
Note that the parking fee auto-reduction 
factor (2.5%) is lower than the parking fee 
auto-reduction factor  (5.0%) used in 
Alternative 4 where higher parking prices 
are expected.  
 

GGT #10  

San Francisco 
and Marin 

County  

30 minute 
waiting 
time + 

transfer to 
internal 
shuttle + 
longer 

travel time  

Transit fares 
are lower 

than parking 
fees for 50% 
of park trips  

Yes 0% 

Transit dependent populations may use  
GGT and transfer to the internal shuttle to 
reach the Headlands. However, even with 
parking fees, the total travel times will be 
too long to expect auto-reduction. 

Internal  Shuttle 

Sausalito  

30 minute 
waiting 
time + 
longer 

travel time 

Free Yes 0% 

Even with parking fees, auto-reduction is 
insignificant as a result of waiting time and 
the small size of the transit market relative to 
total visitor population. 

Access Shuttle - - - - 0% Not operational 
FB Conference 
Center Shuttle 

Conference 
Center Guests - - - 0% Service plan undetermined but will not be 

designed to serve all park visitors. 
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Alternative 4:   Maximum Multi-modal Access 
Alternative Access 
Option to Marin 

Headlands 

Potential 
Transit 
market 

Comparison of Alternative Access 
Option to Driving 

Estimated 
Auto-

Reduction 

Notes 

  Travel 
Time 

Travel 
Cost 

Transfer   

Muni 76  

San Francisco  

15 minute 
waiting 
time + 
longer 

travel time 

Transit fares 
are lower 

than parking 
fees for 50% 
of park trips 

No  .88 

The large size of the San Francisco transit 
market, the wide coverage of the #76, and 
parking fees in main locations of the park 
may result in auto-reduction. Based on 
traffic counts collected on a Sunday during 
the summer of 2000, there are a total of 
5,358 vehicles entering the Marin 
Headlands. (See Nelson\Nygaard’s Data 
Collection Analysis, December 2001) 
 
Visitor survey indicates that 35% of park 
trips are from San Francisco. This correlates 
with approximately 1,875 vehicles of the 
total 5,358 vehicles entering the Marin 
Headlands.   
 
Under Alternative 3, parking fees will be 
applied to major parking areas, affecting 
about 50%  (or  937) of  the 1,875 park trips 
from San Francisco. Based on a 5% mode 
shift factor, there is a potential auto-
reduction of 46 vehicles. This accounts for 
approximately .88% of the total number of 
vehicles entering the Marin Headlands.  
 
 
Note that the parking fee auto-reduction 
factor (5.0%) is higher than the parking fee 
auto-reduction factor  (2.5%) used in 
Alternative 3 where lower parking prices are 
expected.  
 
 

GGT #10  

San Francisco 
and Marin 

County  

30 minute 
waiting 
time + 

transfer to 
internal 
shuttle + 
longer 

travel time  

Transit fares 
are lower 

than parking 
fees for 50% 
of park trips  

Yes 0% 

Transit dependent populations may take 
advantage of the GGT and internal shuttle 
connection to the Headlands. However, even 
with parking fees, the travel times will be 
too long to expect mode shift. 

Internal  Shuttle 

Sausalito  

30 minute 
waiting 
time + 
longer 

travel time 

Free Yes 0% 

Even with parking fees, auto-reduction is 
insignificant as a result of waiting time and 
the small size of the transit market relative to 
total visitor population. 

Access Shuttle 

San Francisco 
and Marin 

County  

Access 
Time + 30 

minute 
waiting 
time + 
longer 

travel time  

Free No  0% 

Like Muni 76, regional park and ride shuttles 
enable access for the transit dependent but 
do not provide a faster or more convenient 
alternative than driving to the park 

FB Conference 
Center Shuttle 

Conference 
Center Guests - - - 0% Service plan undetermined but will not be 

designed to serve all park visitors. 
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APPENDIX D

 
Biological Resources 

 
1. Special-Status Plant Species 
2. Listed Wildlife and Aquatic Species Considered for Effects 

Analyses Under the Marin Headlands – Fort Baker Transportation 
Management Plan Biological Assessment 

3. Proposed Restoration and Compensation Areas for Listed 
Species 

4. Mission Blue Butterfly Habitat Enhancement and Targeted 
Thoroughwort Removal (Project 24) 

5. Mission Blue Butterfly Habitat Protection – Targeted Thoroughwort 
Control (Project 28a) 
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