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SUBJECT: Sharp Park Conceptual Restoration Alternatives Report (Tetra Tech et al. 
November 2009) technical review and comments  
 
To the San Francisco Recreation and Parks Commission and Philip Ginsburg: 
 
I would like to submit the following technical review comments on the Sharp Park 
Conceptual Restoration Alternatives Report, prepared by Tetra Tech, Karen Swaim, and 
Nickels Golf Group. I have reviewed the plan and its technical appendices in the very 
limited time (less than 2 weeks) between its public release and the Commission’s pending 
vote on its findings. My comments reflect my independent professional judgment, and are 
not submitted on behalf of any organization.  
 
My qualifications to provide expert comments on conceptual restoration alternatives for 
coastal wetlands are based on over 30 years of professional work in coastal wetland and 
terrestrial ecology, with emphasis on planning, management, and restoration of degraded 
coastal wetlands. Following my Ph.D. research in coastal ecology, I spent nearly twenty years 
as a professional technical planner and advisor on California coastal wetland restoration and 
management, with emphasis on recovery of rare and endangered species. I have worked for 
the U.S. Fish and Wildlife Service and U.S. Army Corps of Engineers in this capacity, and I 
have provided consulting services for California State Parks and National Park Service on 
coastal lagoon enhancement and restoration projects along the Central Coast during the last 
5 years (Rodeo Lagoon, Crissy Field (Presidio) Lagoon, Big Lagoon, Laguna Creek Lagoon, 
and Pilarcitos Creek mouth).   
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My comments focus on what I have found to be “fatal flaw” assumptions, conclusions, and 
recommendations of the Sharp Park alternatives report, and equally profound errors of 
omission. The reports flaws, in my professional opinion, are severe enough to make the 
wetland conclusions and recommendations of the report unreliable and misleading for any 
coastal land use planning or environmental restoration planning decisions by either the City 
of San Francisco, or adjacent landowners (National Park Service), particularly for long-term 
planning.  
 
My comments here are summarized for planning consideration, and do not represent the full 
extent of my critical analysis of the report.  
 

1. Artificial pumping of Laguna Salada to achieve low water levels is highly 
likely to cause salinity intrusion and adverse wetland habitat conversion under 
a regime of accelerated sea level rise in the foreseeable future. Long-term 
enhancements options proposed by the report would likely fail in the long 
term because they ignore foreseeable long-term shifts in hydrologic baseline 
conditions.  

 
The report fails to identify the significant long-term constraints of “enhancing” non-tidal 
seepage lagoon wetlands that are artificially pumped to low water levels relative to sea level 
behind a permeable sand barrier.  The inevitable physical consequences of pumping the 
lagoon levels near or below sea level are ignored in the report, despite the, clear, explicit, and 
professionally responsible warnings in its own hydrology report that salinity intrusion due to 
pumping may be occurring in summer even now, and may increase as sea level rises 
(Appendix A, pp. 22-23). The report’s discussion of salinity intrusion (p. 23) does not 
represent the full scope of the hydrology report’s findings, and is misleading. 
 
The fundamental long-term problem of lagoon pumping reversing groundwater gradients 
behind the sand barrier, inducing seawater intrusion (Appendix A, p. 23), cannot be 
overestimated. The alternative report, however, essentially disregards it. None of the 
intended “enhancement” benefits to wildlife species are physically possible if the long-term 
effects of pumping, sea level rise, and evaporative concentration of lagoon water interact to 
convert the wetlands from fresh-brackish to brackish-saline or even hypersaline marsh. 
Following this first, fundamental misstep, the report’s other long-term conclusions and 
recommendations about wetland enhancement are utterly unrealistic. The target species for 
“habitat enhancement” proposed are intolerant of persistently high salinity wetland 
conditions that would inevitably result from continued pumping of the lagoon to low levels 
as sea level rises. 
 
The lagoon’s long-term dynamic stability will require that freshwater lagoon levels rise and 
equilibrate with rising sea level, to maintain positive, seaward groundwater seepage gradients 
that maintain freshwater marsh. This fundamental physical constraint is nowhere considered 
in the main text of the conceptual enhancement plan.  
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It is distressing that the lead authors of the report either ignored or failed to comprehend 
fundamental wetland hydrology in “conceptual” habitat enhancement alternatives.  
 

2. Reliance on maintenance and upgrading the “sea wall” is incompatible 
with long-term wetland management.   

 
All habitat enhancement alternatives assume perpetual maintenance and upgrading of the 
“sea wall” (rip-rap armored earthen berm capping the sand barrier beach), yet exclude highly 
significant environmental and economic impacts of this assumption. The report fails to 
address the inherently unstable long-term condition of the beach and “seawall”, and the 
extreme coastal erosion hazard identified for Sharp Park by the U.S. Geological Survey 
(http://walrus.wr.usgs.gov/elnino/SMCO-coast-erosion/04mori_e.html) and described 
with emphasis by Prof. Gary Griggs of U.C. Santa Cruz in his book, Living with the 
Changing California Coast (2003). The report fails to assess the long-term significance of the 
1983 storm damage to the golf course and lagoon impacts as a constraint on long-term 
wetland management.   
 
Again, basic coastal processes controlling lagoon wetland ecology are ignored in the 
conceptual alternatives report, which treats Laguna Salada as though it were a golf course 
pond at an inland location. As sea level rises, the beach shoreline necessarily retreats 
landward. If the beach is armored with boulders, shoreline retreat will steepen the shore 
profile and cause passive beach erosion, and eventual failure of the beach and collapse of the 
seawall, causing catastrophic flooding and sedimentation of the wetlands. Beach stabilization 
is infeasible and futile in the long term. Thus, the golf course that depends on artificial 
stabilization of the beach is also infeasible in the long-term. The report ignores enhancement 
alternatives that realign more efficient and cost-effective flood protection designs along 
borders of residential development, and eliminate costly and futile investment in the 
“emergency”-constructed (post-1983) seawall. Opportunities to utilize lagoon and riparian 
wetlands as beneficial flood and coastal storm buffers were ignored.  
 
All coastal lagoons originate and are maintained by landward migration during sea level rise. 
The Laguna Salada wetland complex’s long-term survival depends on planning for gradual landward 
migration of the barrier beach and its wetlands with rising sea level, which requires geomorphic 
accommodation space. That space is currently displaced by the golf course, built on filled 
riparian wetlands of the past – the historic freshwater end of the Laguna Salada wetland 
complex.  Rising level and a static golf course together will inevitably squeeze the existing 
(reduced area of) fresh-brackish wetlands out of existence, regardless of ephemeral “habitat 
enhancement” plan actions.  
 
It is not feasible to stabilize the lagoon wetlands in the reduced “footprint” of the 20th 
century lagoon  as sea level rises over three to four feet in coming decades of the 21st 
century. Oceanic overwash processes during extreme storms must drive the beach and its 
lagoon wetland complex landward as sea level rises. Any long-term wetland management 
plan for a backbarrier lagoon must presume upward and landward displacement of existing 
lagoon wetlands over multiple decades. This lagoon accommodation space (location of 
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historic freshwater riparian wetlands) is occupied by golf links that will be subject to adverse 
increases in flooding and coastal storm risks.  
 

3. The report’s design and estimated costs of the “full restoration” alternative 
are unrealistic, grossly inflated, and inconsistent with professional wetland 
restoration precedents of lagoon restoration.  

 
The conceptual alternatives report arbitrarily assumes that excavated soils for “full 
restoration” of wetlands would require off-site disposal (p. 53). Off-site fill disposal is a 
principal cost factor for the full restoration alternative. The off-site disposal assumption is 
invalid. I have designed wetlands and provided peer review services for innumerable coastal 
wetland restoration plans during the last 20 years, and I know of no coastal wetland 
restoration plan that has made this assumption.  
 
Only plans for the most constrained coastal wetland restoration sites consider off-site fill 
disposal as a last resort. Balancing cut/fill to the greatest extent possible, minimizing fill 
import or export to the extent feasible, is a standard planning objective for restoration 
feasibility. The report failed to consider beneficial re-use applications of locally excavated 
sediments, including obviously needed ones like flood control berms or platforms, 
upland/wetland and riparian transition zones, and upland refuge mounds peripheral to 
wetlands.  
 
In addition, the report utterly neglects one of the principal constraints on dredging or 
excavating anoxic, organic wetland soils – excessive release of toxic sulfides, and their 
subsequent acid sulfate oxidation products. Failure to address sulfide and sulfate toxicity in 
wetland excavation can result in extreme mortality of wildlife, and inhibition of wetland 
revegetation. This omission adds to the strained technical credibility of the report. 
Furthermore, the report ignores the obvious role of golf course and residential fertilizer 
contamination of lagoon wetlands as a factor in overgrowth of tule marsh (reduction in open 
water edge). 
 
Most astonishing of all is the report’s assumption (p. 48) that the lagoon should or must be 
drained in order to implement “enhancement” work. This not only technically in error, it is 
absurd. Amphibious excavation equipment (floating or low ground-pressure tracked 
vehicles) is routinely used in wetland engineering, and is the professional standard for 
minimizing impacts during wetland construction. Draining wetlands at Laguna Salada would 
cause intolerable impacts (likely including increased salinity intrusion) and is unwarranted for 
any reasonable enhancement alternative.  
 
The number of significant errors of omission and invalid assumptions about wetland ecology 
in the report suggest that the authors lack adequate experience and expertise for coastal 
wetland planning, and failed to solicit adequate technical peer review or supplemental 
consulting services to remedy technical deficiencies.  
 
 



Conclusion. The Sharp Park conceptual alternatives report is fundamentally flawed as a 
coastal habitat planning document for both short-term and long-term conservation or land 
uses. The report either omits or misinterprets fundamental geomorphic and hydrologic 
controls of coastal lagoon wetland ecology that are essential to long-term conservation 
planning. The habitat enhancement recommendations in the report utilize unrealistic 
ecological and wetland engineering assumptions, and are likely to be infeasible in the long 
term. Many of the report’s basic assumptions conflict with or are unsupported by the 
scientific literature on coastal processes, wetlands and lagoons. In my professional opinion, 
the report should be either set aside or subject to rigorous interdisciplinary scientific peer 
review, including expertise in coastal geomorphology and engineering, wetland hydrology, 
and ecology.  
 
 
Respectfully submitted,  
 

 
 
Peter R. Baye, Ph.D.  
 
Copies furnished: 
 
Greg Kamman, KHE Inc. 
Robert Battalio, PWA Ltd. 
Christina Toms, Wetlands and Water Resources 
Kate Symonds, U.S. Fish and Wildlife Service 
John Klochak, U.S. Fish and Wildlife Service 
Jeff Miller, Center for Biodiversity 
Brent Plater, Wild Equity 
SF Board of Supervisors board.of.supervisors@sfgov.org 
Bevan Dufty Bevan.Dufty@sfgov.org 
Carmen Chu Carmen.Chu@sfgov.org 
Chris Daly Chris.Daly@sfgov.org 
David Campos format1@gmail.com 
David Chiu David.Chiu@sfgov.org 
Eric Mar  Eric.L.Mar@sfgov.org 
John Avalos John.Avalos@sfgov.org 
Michela Alioto-Pier Michela.Alioto-Pier@sfgov.org 
Ross Mirkarimi Ross.Mirkarimi@sfgov.org 
Sean Elsbernd Sean.Elsbernd@sfgov.org 
Sophie Maxwell Sophie.Maxwell@sfgov.org 
Interested parties 
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