


2010 Deepwater Horizon catastrophe 



Spatial extent of spill (NAS 2013) 



Environmental impacts 
• At least 200 million gallons of oil 

– Significant amounts of dispersants 

• > 1,000 miles of shoreline affected 
• Direct impacts to fish, crabs, birds, marine 

mammals 
– At least 700 “additional” deaths of dolphins 
– Endangered species 
– Recreationally and commercially important species 
– Corals, deep sea communities, etc. 

• Indirect impacts 
– Increased erosion in marshes 

• Undetermined long-term impacts 



Economic impacts and fines 

• At least 20% reduction in fisheries revenue in 
affected region 

• Tourists to coastal counties spent >$30 billion in 
2008 

– Supporting > 400,000 jobs 
– Double digit decreases in travel plans in 2010 

• Estimated impact of > $20 billion over 3 years  
• Total fines in excess of $20 billion 
 





State of Florida’s suggested priorities 

• Stormwater and/or wastewater 
• Community resilience / living shorelines 
• Preservation of land 
• Implementation of agricultural best management 

practices 
• Fish and wildlife habitat management 



What kind of projects should 
Escambia County consider? 
• Habitat restoration? 

– Living shorelines 
– Artificial reefs 
– Oyster reefs 
– Reestablishing emergent and submerged vegetation 

• Water quality? 
– Upgrades to public wastewater treatment facilities 

• Biological nitrogen removal? 
• Enhanced reuse and deep well injection? 

– Consolidation of private WWTP facilities 
– Septic tank replacement program 
– Stormwater retrofits 

 

 



Focus on water quality 
• What kind of guidance exists from various federal 

and state agencies 
• What kind of problems have been identified  

– No problems = no need to address water quality? 
– Some problems = need for some action? 

• What can be learned, if anything, from other 
systems in Florida 

– Are those lessons transferrable? 



Prior efforts in Florida estuarine 
waters 
• Locations with mixed to no good news 

– Florida Bay 
– Indian River Lagoon 

• Locations with little evidence of adverse impacts 
– Big Bend region 

• Locations where hydrologic alteration primary 
stressor, and restoration plans under consideration  

– Dona Bay 
– Naples Bay / Rookery Bay 

• Locations with positive system responses to 
pollution abatement 

– Tampa Bay 
– Sarasota Bay 



Tampa Bay nitrogen management 
paradigm.  The basis for > $1 billion in 
management actions 





Whatever the 
mechanisms 
(phytoplankton, 
epiphytes, 
macroalgae, etc.) 
health of seagrass 
meadows in Sarasota 
Bay is inversely 
related to nitrogen 
loads. 
  
More seagrass 
expected with N-
load reductions. 

data from Tomasko  et al. (1996) 



Similar good news in Sarasota Bay – 
after expenditure of > $300 million 



Local seagrass coverage 

Figures from Harvey et al. (2015) 





Trend over the past decades – down 
55% from 1960.  Recent good news in 
Pensacola Bay proper 



Trend over the past decades – down 
56% from 1960.  No evidence of 
recent improvements 



Interpretation from state and federal 
agencies 

• Degraded water quality responsible for some loss 
in historical seagrass coverage 

– As opposed to disease 

• Water quality impacts mostly acted upon in past 
few years to decades 

– Recent improvement in Pensacola Bay proper 
– No clear evidence of recovery in East and Escambia Bays 
– No evidence of recovery Santa Rosa Sound 

• > 50 percent reduction vs. 1960 
– While both Tampa and Sarasota Bays have MORE 

seagrass coverage than 65 years ago 



NNC guidance document for 
Pensacola Bay (FDEP 2012) 
 





Mostly no problem with nutrients?   
That’s great news!  But… 
• Other than Pensacola Bay proper, why not the 

widespread recovery seen in - 
– Tampa Bay 
– Sarasota Bay 
– Clearwater Harbor 
– Indian River Lagoon 

• Until 2009 “superbloom” 
– Gunston Cove, VA 
– Occoquan Bay, VA 
– Belmont Bay, VA 
– Other locations worldwide 



Two different modeling approaches in 
NNC guidance (FDEP 2012) 

• 1st group 
– LSPC for watershed nutrient loads 
– EFDC for hydrodynamics 
– WASP for estuarine water quality 

• Local Stakeholder Group 
– Measured flows and loads from gaged sites 
– LSPC for non-gaged watershed loads 
– ECOMSED for hydrodynamics 
– Row Column AESOP (RCA) for water quality 

• “…traces its lineage to WASP family of computer codes…” 
 

 
 



State variables and rate coefficients 



Model assumptions for seagrass 
protection and recovery (FDEP 2012 
and 2013) 
 



20 percent surface light for seagrass 
 

• Tampa Bay (Dixon 2000) 
– 20.5% for T. testudinum from Lower Tampa Bay 

• Tampa Bay (Johansson 2000) 
– 17 to 19% for T. testudinum 
– 16 to 17% for S. filiforme 
– 29 to 60% for H. wrightii in Hillsborough Bay 

• Sarasota Bay 
– Avg. 38% (Tomasko et al. 1992) 

• Lemon Bay 
– 15 to 45% (Tomasko et al. 2001) 

• Indian River Lagoon 
– 33  + 17 % (Steward et al. 2005) 

•  Duarte et al. (2007) summary from 424 studies 
– @ depth limit 1 m, avg. % PAR of 45 
– @ depth limit 5 m, avg. % PAR of 33 
– @ depth limit 30 m, avg. % PAR of 12 



Local data? 
Seagrass Management Plan for Big Lagoon and 
Santa Rosa Sound (FDEP 2001) 

 

 
 
 
 
 
 

 
“Available PAR to the grass bed is about 38% of surface 
PAR” and…”Available PAR has decreased to 
insufficient levels of around 22%,….” (page 37).   



Where does this leave Escambia 
County? 

• Based on guidance received, no need for nutrient 
management efforts other than in North Escambia 
Bay 

– Despite > 50 reduction in historical seagrass coverage 
and “recovery” only apparent in Pensacola Bay proper 

• Dependent upon output from mechanistic water 
quality models (WASP, RCA) 

• Dependent upon assumption of 20% sub-surface 
light requirement for seagrass 



Proposed project 
• Develop locally-derived light requirements for 

seagrass 
– Monthly sampling for 18 months at 21 locations at 

existing seagrass meadows 
– Monthly sampling for 18 months at 15 locations that 

historically supported seagrass meadows 

• Develop empirically-derived optical model 
– Chlorophyll-a 
– CDOM 
– Turbidity 

• TSS and VSS 

• Independently develop guidance on nutrient of 
concern for various bay segments 

 



Value of proposed project 
• Should Escambia County spend time and 

resources on water quality improvement? 
– Nutrient management 
– Sediment management 

• Is the lack of seagrass recovery due to ongoing 
issues with water quality? 

– No – then transplanting might make sense to “jump 
start” recovery 

– Yes – then transplanting might be problematic 

• Overall, site-specific, less complex assessment of 
water quality issues 

– Consistent with management approach used 
successfully in other areas 





Thank you 
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