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Road restoration in Joshua Tree National Park



History of Federal Highway ProjectsHistory of Federal Highway Projects

1999: Planning for “JOTR 173” 
2000: Salvaging began
2001: Outplanting, watering
2002: JOTR 291 plans begin, watering
2003: salvaging begins for 291, watering 

173 & 291, planning for 292



The ProcessThe Process
Review designs with Federal Hwy
70% start surveying plants
Final approval & compliance
Announce  & award contract
Salvage plants, vertical mulch, soil crust
Move wildlife logs outside the CL
Road construction
Restoration



SurveyingSurveying
Adobe Systems



Data collectionData collection



SalvagingSalvaging
• Determining salvage method
•• Direct transplantDirect transplant
•• BoxingBoxing
•• PottingPotting
• Vertical mulch
• Soil crust
• Topsoil



Direct TransplantsDirect Transplants

• Requires large 
machinery

• Plants > 3.5 Ft. = 
$425



YuccaYucca schidigeraschidigera
(Mojave Yucca)(Mojave Yucca)



BoxingBoxing
• Success 
• Most expensive 

method
• Cost depends on 

height



Yucca Yucca brevifoliabrevifolia in 60” boxin 60” box
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Satellite nurserySatellite nursery



PottingPotting

• < 2.5 ft.
• Grasses, small 

cacti
• Stored in nursery
• Low cost
• High success rate



Potting a small cactus for later Potting a small cactus for later 
transplanting.transplanting.



Data collectionData collection



MaintenanceMaintenance

• Plants are watered 
for 2 yrs (May-
Sept)

• Berms
• Cages: Herbivory

damages 75% of the 
plants <2ft



WateringWatering
•(3) 500 gal water 

trailers

•24,000 gal (May-
Sept)

•$15,000 contract



MonitoringMonitoring

• Every plant has a tag and is tracked in a  
health monitoring database. 

Adobe Systems



Health Monitoring DatabaseHealth Monitoring Database



PostPost--ConstructionConstruction

• Road berm removal
• Ripping
• Topsoil placement
• Outplanting (salvage & nursery)
• Vertical mulch



The Vertical Mulch TechniqueThe Vertical Mulch Technique

Pull It

Dig a Hole

Plant It Anchor It
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Barker Dam parking lot prior 
to restoration 



Barker Dam parking lot 1 yr post 
restoration
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Before….

After!!!



Lessons Learned Lessons Learned 
• Joshua trees <4ft tall have a lower survival 

rate (30%) than those >4ft (80%)
• Keep cages around plants vulnerable to 

herbivory (even cactus)
• Berms as wide as dripline
• Cut back on water for nursery plants several 

months before outplanting
• Roadside plants for first outplanting
• Move wildlife logs outside CL



• Remove shrubs within the CL
• Replace rock cover
• Juniper transplant success
• Data Management

– Databases
– Metadata
– Protocol Handbooks

Lessons Learned Lessons Learned 



The OutPlanting Handbook
 

A detailed protocol for outplanting salvage plants 
 
 

 
By 

Amy Miller 
Biological Science Technician 
Joshua Tree  National Park 

Protocol Handbooks



Next Step….Next Step….

• Vegetation monitoring plots
• Erosion control
• Interpretive signs
• Interpretive programs
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