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Clean Water Act

◮ First major US law to address water pollution

◮ TMDLs must be developed for impaired waterways

◮ Chesapeake Bay TMDL
◮ Costs
◮ Benefits

◮ Commercial fishing
◮ Recreational fishing and other recreational activities
◮ Property values
◮ Avoided costs of water treatment
◮ Co-benefits of BMPs
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TMDL Costs
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Blue Crab Fishery

◮ Over 65% of landings in the Bay
◮ $76 million in Maryland (2010)

◮ Limited Entry
◮ May-December season
◮ 8 hours/day
◮ License-dependent gear

type/amount
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Overview

◮ Bio-economic model

◮ Fisherman choice model

◮ Application to TMDL

◮ Conclusion
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Bio-Economic Model

Stockj ,t = f (Stockj ,t−1,Harvestj ,t−1[,WQj ,t ])

Harvesti ,j ,t = f (Efforti ,j ,t ,Skilli ,j ,t,Stockj ,t [,WQj ,t ])

Question: What is the role of water quality?
Hypotheses:

1. Mortality

2. Availability

3. Distribution
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Data Plots
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Fisherman Choice Model

Fishi ,t = f (Skilli ,t,Regulationt ,Weathert)

Switchi ,j ,t = f (E (Crab Stockj ,t))

Locationi ,j ,t = f (E (Profitsi ,j ,t),E (Number of Fishermeni ,j ,t))

Hoursi ,j ,t = f (P∗

i ,j ,t ,Skilli ,t ,Regulationt ,Weathert)
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Two Data Sets

Fishermen Log Book Data

◮ 2000-2010

◮ 1,473 unique fishermen

◮ 786,296 observations

◮ 393,734 trips (50%)

◮ 1,322 switches (0.8%)

GPS Buoy Data

◮ 2002-2004,2007-2011

◮ 263 unique fishermen

◮ 51,883 observations

◮ 9,634 trips (19%)

◮ 4,476 switches (46%)
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Results - Log Book Data
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Open Access Results
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“Managed” Results
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Comparison of Results

17 / 18



Motivation
Bio-Economic Model

Fisherman Choice Model
Application to TMDL

Conclusion

Conclusion

◮ Estimated a bio-economic model of the blue crab fishery
◮ Water quality affects the availability of the crabs
◮ Stock and harvest respond inelastically to changes in water quality

◮ Estimated a fisherman behavior model
◮ Switching occurs more frequently than previously assumed

◮ Simulated the effects of the TMDL on the blue crab fishery
◮ Benefits are likely to be small
◮ Managing commercial fisheries may lead to greater benefits
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Results - GPS Buoy Data
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