LOS MACHOS MANGROVE RESTORATION - NAVAL ACTIVITY PUERTO RICO
· During WWII-era construction, a main north-south channel of Los Machos Mangrove (>1000 ac) was completely filled and a major east-west channel was restricted by under-sized culverts.

· The 3,000 ft.-long east-west channel had an historic channel-width of 80 ft. based on 1938 pre-construction aerial photography analysis and measurement of remnant intact channel sections.
· Current channel is almost completely restricted within the 500 ft-long seaward section to the culvert crossing and in 2 locations westward through the mangrove, restricting open water exchange by 95%.
· Demolition of the culvert crossing and replacement with larger open culvert was recommended in Naval Station Roosevelt Roads Land Management Plan (1987).

· Hydrologic restoration of Los Machos Mangrove was presented as a South-East Coastal America Initiative by NAVFAC Atlantic Representative in Atlanta (1992).
· Los Machos Mangrove Restoration Plan ($165K) was funded by NAVFAC Agri. Project funds (1993), incl. hydrologic modeling, concept design, cost est. (1996).

· Preliminary estimated construction costs of $1.4M exceeded natural resource funding thresholds, and project concept was reserved for future compensatory wetland mitigation requirements.

·  In 1999 a spill of 112,000 gallons of fuel occurred in Puerto Rico injuring approximately 46 ac of mangroves, of which 25 ac did not recover naturally as documented in the Natural Resource Injury Assessment (2002).
· Habitat Equivalency Analysis (HEA) was the method utilized to quantify the primary and compensatory restoration activities for mangrove injuries.  

· The preferred compensatory restoration alternative was determined to be off-site restoration at Los Machos Mangrove, restoring 3,000 ft channel to 80 ft-width and -5 ft. depth, as determined in the Damage Assessment Restoration Plan (2005).
· Los Machos Mangrove Restoration Plan was presented by NAVFAC Atlantic Natural Resources Section at ACOE Inter-Agency meeting in San Juan (2005).

· AGVIQ/CH2MHill Joint Venture awarded $2.2M design-build contract (2005).
· Design complete & ACOE permit/PR Water Quality Certificate obtained (2006).
· Construction of dredge material containment cells, channel clearing & dredging of approx 12,000 cu/yd of sediments, and construction of 80 ft span bridge (2007).
· Total savings of approx. $10M based on cost est. of $12M for on-site restoration.
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Scientific Abstract for Presentation to the Society of Wetland Scientists Meeting in Sacramento, CA 11-15 Jun 07:

SCALING MANGROVE IMPACTS AND RESTORATION ACTIVITIES FOR A DAMAGE ASSESSMENT RESTORATION PLAN
In 1999 a spill of 112,000 gallons of fuel occurred in Puerto Rico injuring approximately 25 ac of mangroves. The preferred primary restoration alternative is natural recovery and the preferred compensatory restoration alternative is off-site restoration at Los Machos Mangrove. Habitat Equivalency Analysis (HEA) was the method utilized to quantify the discounted service acre years (DSAY) through primary and compensatory restoration activities for mangrove injuries.  The HEA took into account the time it takes both impacted and created/enhanced habitat areas to reach full recovery. Field studies were designed to provide necessary information and input parameters to the HEA. When the percent loss due to impact was calculated for 25 ac, the DSAY lost with natural recovery was determined to be 212. The HEA method was further utilized to determine the size of offsite mangrove restoration to compensate for injury losses: Each enhanced acre in Los Machos Mangrove would account for 6.41 DSAY. Hence, in restoring 3,000 linear ft of channel, a 410-ft wide corridor would create approximately 247 DSAY in 28 ac. Restoring the 3,000-ft. long channel would impact 2.1 ac of mangroves in perpetuity, resulting in a net loss of 48 DSAY (net gain = 198 DSAY). Offsite mangrove channel restoration will provide a far greater potential benefit to the overall mangrove system, and if more realistic corridor widths are utilized, the DSAY created could increase to 4,321. In conclusion, utilization of the HEA scaling approach scored ecosystem restoration higher than onsite restoration of injured areas.
