
  

 
  
 

  
 

Golden Gate National Recreation Area 

Evolution of a Treatment Program 
The Seacoast Fortifications 

at 
Golden Gate National Recreation Area 

San Francisco, California 
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Golden Gate National Recreation Area 

Resources and Significance 

• The oldest dated fortress 
cannon in the United States 

• Only Third-system fort on 
the Pacific Coast 

• Unique island modified to 
be a defensive work 

• First 12-inch gun completed 
and armed in the United 
States 

• Prototype 16-inch 
casemated gun emplacement 

• Best preserved Nike missile 
site in the country 

• No.1 priority for seacoast 
defense on the Pacific Coast 

• No. 2 priority in the nation. 
• Extraordinary range of 

themes from Spanish 
colonial era to the Cold War 

• The history of San Francisco 
Bay reflects key milestones 
for the U.S. as a trans-
continental nation and as a 
world power 

• Eleven former coast defense 
posts comprise the heart of 
the original park lands 



  

                               

  
 

   
 

  
 

  

Golden Gate National Recreation Area 

Pre-millennial program management: planned and site-specific 

• Historic Resource Study by Erwin
N. Thompson, 1979. 

• General Management Plan, 1980. 
• Restoration of Battery Chamberlin

and mounting of 6-inch rifle on
disappearing carriage. 

• Excavation of West Battery at Fort 
Mason and mounting of 10-inch
Rodman. 

• Restoration of Nike Site SF-88L. 



  

 

 
  

Golden Gate National Recreation Area 

Pre-millennial program management: reactive 

• Repair of doors and window
openings. 

• Welding openings shut. 
• Painting or replacement of railings. 
• Graffiti removal and over-painting. 
• Cleaning of accumulated refuse. 
• Repainting of simple camouflage

schemes. 
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Post-millennial Program Management 



  

  

Golden Gate National Recreation Area 

Post-millennial program management: 
proactive & holistic 

• Research 
• Condition survey 
• Prioritization 
• PMIS and the CCM funding cycle 
• Materials testing 
• Contracting 
• Inspection and reevaluation 
• Recording and updating 
• Developing volunteer stewardship 



  

 

 
 

 

 

 
 

 
 

Golden Gate National Recreation Area 

The 
Four 

Horsemen 
of the 

Apocalypse: 

1. Vegetation 
management 

2. Concrete repair 

3. Graffiti 
management 

4. Drainage
maintenance 
and repair 



  

 

  

 

 

   
 

Golden Gate National Recreation Area 

Vegetation 
Management 

• Cracks in concrete 
and masonry 

• Damage to drainage 
systems 

• Loss of viewsheds 
and visitor 
understanding 

• An important use of 
CCM funds 
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Golden Gate National Recreation Area 

Battery Duncan, Fort Baker 

• Monarchs and Mission 
Blues 

• Landscape Stabilization 
• Marin Conservation Corps 

BEFORE 

AFTER 
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Golden Gate National Recreation Area 

An Evolving Parkwide Preservation Program begins in 1999 with: 

• An overall assessment 
• A Preservation and 

Treatment Guide 
• A Parkwide condition 

survey 
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Condition Assessments 
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Golden Gate National Recreation Area 

• Treatment: Spalling Concrete 

• Removal of deteriorated or loose materials is easily 
accomplished with hand tools and small power tools. 
A hammer and masonry chisel will remove most 
loose or deteriorated concrete.  Surface preparation 
requires removal of dust, dirt, grime, and mildew from
surfaces to receive repairs.  While wire brushing, 
washing, and similar measures may clean most 
surfaces, light gritblasting, limited to the affected 
area, may be required. When gritblasting, shield 
areas adjacent to the treatment area. After blasting 
wipe surfaces with solvent and immediately apply
protective primer. 

• Spalling that exposes imbedded reinforcing, clips,
angles, or metal anchors requires removal of all 
exposed corrosion.  Where surface corrosion is to be 
removed, either by brushing or sandblasting, the 
application of a seal coating over the cleaned metal is 
critical to the repair.  Migrating rust inhibitors may be 
applied to the general area.  Coordination of material 
compatibility is essential. 

• 
• Replacement of large areas of spalled concrete will 

require the use of steel dowels to anchor the epoxy, 
cement mortar or grout. The dowels should be 
inserted in holes drilled in the concrete in the area to 
be repaired. 

• Application of spall repair mortars or grouts should be 
accomplished by laying up successive layers of 
material.  For vertical and overhead applications, use 
only those epoxy adhesives recommended by the 
manufacturer for vertical or overhead applications. 

Concrete Repairs 

Battery Marcus Miller: Detail view of spalling concrete.
Spalling can be caused by expansive corrosion acting on 
reinforcing steel 

Cross section through concrete showing 
profile, reinforcing bars, and articulated,
chamfered corners and edges. 



  
  

   
    

    

    

   
  

  
 

   

   
 

  
 

  
 

    

   

    
 
      

    

 
 
     

Golden Gate National Recreation Area 
Concrete: Treatment Overview 
Standards: 
Contemporary standards may not be directly applicable to 

historic concrete mixes. Comparison of historic 
materials to current standards is a useful basis for 
evaluation. 

Comply with the provisions of the following minimum codes and 
standards: 

American Concrete Institute (ACI) 301, Specification for 
Structural Concrete for Buildings. 

American Concrete Institute (ACI) 318, Building Code 
Requirements for Reinforced Concrete. 

Concrete Reinforcing Steel Institute (CRSI), Manual of Practice. 
Materials: 
Materials used in concrete repair and maintenance should 

conform to the following standards: 
Portland Cement: ASTM C-150, Type I or II. 
Reinforcing Bars: ASTM A-615, Grade 40 or 60 
Welded Wire Fabric: ASTM A-185 
Wire: ASTM A-82 
Stainless Steel Rods: one-fourth inch to one-half inch diameter, 

smooth and threaded 
Non-Shrink Grout: CRD-C-621, factory pre-mixed grout 
Bonding Compound: compatible with patch 
Epoxy Bonding Agent: epoxy resin type, MIL-B-19235 
Epoxy Adhesive: ASTM C-881 
Gravel Aggregate: local crushed stone to match existing 
Sand Aggregate: local beach sand to match existing 
Filler: molten sulfur 
Non-Sag Mortar: one-component, polymer-modified, silica flume 

enhanced, passing ASTM C-884 (Modified) 
Corrosion Inhibitor: two-component, polymer-modified, 

cementitious, trowel grade migrating mortar, passing 
ASTM C-884 (Modified) 



  

        
    

   

     

Golden Gate National Recreation Area 

Approach to Concrete Repairs at Seacoast Fortifications 

Battery Mendell 

 

A repair horizon for deterioration establishes the priority of repair,
considering immediate public safety, expected rate of deterioration,
and probable consequence of failure 



  

   

Golden Gate National Recreation Area 

Battery Spencer Location 
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Golden Gate National Recreation Area 

CCM Funded Repairs Evolution 

• Repair horizon “near term” 
• Overhead spalls & tripping

hazards 
• In-house labor 
• Construction Contract with 

GC 



  

  
  

Golden Gate National Recreation Area 

Technical Specifications 
• Repair Guidelines establish repair

horizons and basic construction details 
• Proper preparation 
• Structural details 
• Concrete admixtures 
• Material texture and color 



  

  

 

 

 

Golden Gate National Recreation Area 

Improved Condition 

• 90% near term 
repairs 

• Safety hazards 
mitigated 

• Repairs go 
unnoticed 

• New technology 
tested 
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Graffiti Management 



  

  

Golden Gate National Recreation Area 

Graffiti Management: Field Testing 



  

 
  

     

Golden Gate National Recreation Area 

Battery Cavallo, Fort Barry, CA 
ProSoCo Fast Acting Stripper, 1 application, 30-minutes dwell time, cold water rinse with 
fan-tip spray nozzle held 18-inches from the surface. Pressure at the gauge at 800 psi. 



  
   

     
     

Golden Gate National Recreation Area 
Battery Cavallo, Fort Baker, CA 
ProSoCo Sure Klean Heavy Duty Paint Stripper, dwell time 2-5 hours cold water rinse with 
fan-tip spray nozzle held 18-inches from the surface. Pressure at the gauge at 800 psi. 



  

 

Golden Gate National Recreation Area 

Developing Site Stewardship: Battery Townsley 



  

  
 

   
   

   
 

   

    
     

    
  

 
 

   
    

   
    
  

    
    

 
    

   
     

   
    

   
    

Golden Gate National Recreation Area 

Guns on San Francisco Bay, and the 
Hiking Trails Left Behind 

Across the Golden Gate Bridge at the Marin Headlands, 
moody war relics are paired with sweeping views. There 
is an eerie dissonance to this rocky shore, on which 
abandoned gun emplacements overlook beaches where 
surfers paddle out through blue-green waves. 

A trail map from the Marin Headlands Visitors Center 
helps visitors drive and hike to sites like Battery Townsley,
San Francisco’s most secretive World War II fortification. 
In the 1940s, it held two massive battleship guns and 
housed more than 100 soldiers in a network of 26 
underground rooms that stretched for 600 feet. 

Long closed to public access, Battery Townsley
opened to the public last month in an open house;
visitors can now view the battery and the modest
lengths of the tunnels. In the first days after Pearl
Harbor, soldiers there improvised underground huts
sheltering about 15 men each, using wood, scrap steel — 
“whatever soldiers could beg, borrow or steal so they
could live near their guns,” said John Martini, a retired 
National Park Service ranger who has researched the 
site. The dwellings still exist. “Most of them get discovered 
by 12-year-old boys poking around,” Mr. Martini said. 

Many Marin Headland fortifications are now rusted and 
graffiti-scarred. But looking out at the unobstructed Pacific
view from inside them, it’s easy to see why a hostile ship 
would have found their guns difficult to elude. 

http://www.nytimes.com/


  

 

Golden Gate National Recreation Area 

Drainage maintenance and repair 
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Research 
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Golden Gate National Recreation Area 

Proactive & holistic program management is: 

• Research based 
• Informed by condition surveys 
• Prioritized 
• Coordinated with funding mechanisms 
• Materials testing 
• Contracting balanced with in-house work 
• Inspection and reevaluation built-in 
• Recording and updating is needed 
• Volunteer stewardship adds value 
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