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Importance of retrospective 
analysis – why this is a good case 
study 
 Balancing benefits and costs is an integral part of our 

regulatory system.   
 In the case of balancing the benefits and costs of actions 

pertaining to the protection of threatened or endangered 
species, there are few opportunities to consider costs.  One is 
the economic analysis of Critical Habitat designations. 

 With respect to PNW salmonid species, the EA for the CH 
designation epitomized ex-ante analysis.  Now, following 
agency consultations, it is clear an ex-post analysis would 
generate very different cost and benefit estimates. 
 
 



Endangered Species Regulatory Actions? 
1. Propose to list a species. 
2. Finalize a listing. 
3. Propose a critical habitat designation with proposed 

Regulatory Impact Analysis (PRIA). 
4. Finalize a critical habitat designation, in consideration of 

economic impacts with final RIA (FRIA). 
5. Consultation with agencies. 
6. Services issue Biological Opinions (BiOps) that define 

“reasonable and prudent” measures and alternatives to 
prevent adverse modification of the critical habitat. 

7. Review their listing status every 5 years. 
 

 



When might EO 13563 retrospective analysis 
be useful for ESA actions? 

Goal: simplify and harmonize rules across agencies in order 
to reduce costs through retrospective review. 

 When there has been a significant change in science or 
economic impacts due to unanticipated circumstances. 

 When there are cumulative impacts from other agency(ies)’ 
actions. 

 When there is significant public participation in the issues 
governed by the original rulemaking. 

 When there is already an ongoing review process. 
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• Estimated Economic Impacts for 13 Activity 
Types:   
 

 
•  Hydropower Dams 
•  Non-hydropower Dams 
•  Federal land management 
•  Federal land management       
 (wilderness) 
•   Grazing  
•   Transportation Projects 
•   Utility Projects 

•   Sand & Gravel Operations 
•   Instream Activities 
•   Dredging 
•   Residential & Commercial 
    Development 
•   NPDES Activities 
•   Pesticides 

Final Economic Analysis of Critical Habitat Designation for 12 West Coast Salmon and Steelhead ESUs, August 
2005, Northwest Fisheries Science Center, National Oceanographic and Atmospheric Administration, Seattle, WA 
http://www.nwr.noaa.gov/habitat/critical_habitat_in_the_nw/2005_northwest_salmon_and_steelhead_designations.h
tml 



Study Area 

National Oceanographic 
and Atmospheric 
Administration, National 
Marine Fisheries Service, 
Habitat Conservation 
Division. 1999. Available 
at:  
http://www.nwr.noaa.gov/
publications/gis_maps/ma
ps/salmon_steelhead/esa
/steelhead/steelheadmcr
map.pdf 



Economic impact* due to pesticide restrictions  
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From the  low and high economic impact scenarios calculated for 5 digit HUCs in Yakima in the Final Economic Analysis of 
Critical Habitat Designation for 12 West Coast Salmon and Steelhead ESUs, August 2005. See slide 8 for complete citation. 
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Map produced using 
township-range-section crop 
designations from the 
Washington State 
Department of Agriculture 
2011, Agricultural Land Use 
Crop Location GIS Database, 
available at: 
http://agr.wa.gov/pestfert/natr
esources/aglanduse.aspx 



 

Map produced using data from Washington State Department of Agriculture 2011 GIS database available at: 
http://agr.wa.gov/pestfert/natresources/aglanduse.aspx as in previous slide 



Map produced using GIS data for 
Middle Columbia Steelhead critical 
habitat from National Marine Fisheries 
Service’ Northwest Region available 
at: 
http://www.nwr.noaa.gov/1salmon/sal
mesa/crithab/CHGISpage.html 



 

ap produced using GIS data for 
ddle Columbia Steelhead critical 
bitat from National Marine Fisheries 

ervice’ Northwest Region available 
 
tp://www.nwr.noaa.gov/1salmon/sal
esa/crithab/CHGISpage.html 
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2009 Yakima Steelhead Recovery Plan; Extracted from the 2005 Recovery Plan with Updates; Yakima Basin Fish 
and Wildlife Recovery Board. www.ybfwrb.org 

http://www.ybfwrb.org/
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Thiacloprid              4   
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2011 Crop Protection Guide for Tree Fruits in Washington. Washington State University 
Extension EB0419, Pullman WA  http://pubs.wsu.edu 



Percent of apple crop treated using pesticides included in WA Toxics (red) and subject to 60 or 300 ft buffers and 
newer pesticides (other colors).  Red circle highlights older, less expensive pesticides; green – newer products 

Percent of apple crop treated, National Agricultural 
Statistics Service Chemical Use Surveys, 1990 to 2009 
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August 2005 NMFS Method 
 Based on court injunction, NMFS assumed for all 

pesticides: 
 a buffer of 60 feet for ground application 
 a buffer of 300 feet for aerial application 
 Around “salmon supporting waters” 
 Buffer assumed to be land retirement 

 Range:  
 High Cost (H)= all applications are aerial (300 ft) 
 Low Cost (L) = all applications are ground (60 ft) 

 (Per acre costs)i = (net revenue)j ÷ (acres)j  for  
 huc i = Yakima watersheds and 
 crop j = orchards, vegetables, grains 

 Total Cost H or L= Σij (per acre costs)ij × bufferH or L 
 

 

Final Economic Analysis of Critical Habitat Designation for 12 West Coast Salmon and Steelhead ESUs, August 
2005, Northwest Fisheries Science Center, National Oceanographic and Atmospheric Administration, Seattle, WA 
http://www.nwr.noaa.gov/habitat/critical_habitat_in_the_nw/2005_northwest_salmon_and_steelhead_designations.h
tml 



NMFS Economic Analysis – Entire Middle Columbia ESU 
2003 Prices Orchards/ 

Vineyards 
Row Crops Small Grains Total 

# acres in 60 ft 
buffer 

764 482 2615 

# acres in 300 ft 
buffer 

3685 2363 13404 

Gross $/acre $4817 $1449 $173 

Gross revenue 
60 ft buffer 

$3,524,510 $699,838 $436,358 $4,660,707 

Gross revenue 
300 ft buffer 

$16,998,100 $3,430,635 $2,234,339 $22,663,073 

Net revenue 60 
ft buffer 

$176,226 $34,992 $21,818 $233,035 

Net revenue 
300 ft buffer 

$849,905 $171,352 $111,717 $1,133,154 

Draft Economic Analysis of Critical Habitat Designation for 13 Pacific Salmon and O. mykiss ESUs. 2004. 
NOAA Northwest Fisheries Center, Seattle WA 



 

Map produced using data from USGS GIS database for Hydrological Units in Washington State and NMFS GIS data 
of critical habitat. Orthophoto from  USDA Farm Service Agency, National Agriculture Imagery Program, 2009. 



What’s Changed (i)? 
Then: “Salmon-supporting waters”  was interpreted by 

NMFS to mean actual waters that actually were 
occupied by the listed species. 

Now: Pesticide applications are restricted in the BiOps 
to include all waters in the watershed connected to 
critical habitat, such as agricultural ditches or man-
made conveyances. 



 

ap produced using GIS data for Middle 
olumbia Steelhead critical habitat from 
ational Marine Fisheries Service’ Northwest 
egion available at: 
tp://www.nwr.noaa.gov/1salmon/salmesa/crith
/CHGISpage.html 

nd GIS data from the Washington State 
epartment of Natural Resources Washington 
ate Watercourse Hydrography available at: 
tp://www3.wadnr.gov/dnrapp6/dataweb/dmm
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What’s Changed (ii)? 
Then: Buffers were 60 ft to 300 ft 
Now: Buffers are adjustable depending on concentration, 

but range from 25ft to 1000ft 





300 and 1000 foot buffer Streams and Ditches 



Do those changes matter? 
 Based on BiOps, assume: 

 a buffer of 25 feet for ground application (we do 60 feet) 
 a buffer of 1000 feet for aerial application 
 Around ALL WATERS 

 Range:  
 High Cost (H)= all applications are aerial (1000 ft) 
 Low Cost (L) = all applications are ground (60 ft) 

 (Per acre costs)i = (net revenue)j ÷ (acres)j  for  
 huc i = Yakima watersheds and 
 crop j = orchards, vegetables, grains 

 Total Cost H or L= Σij (per acre costs)ij × bufferH or L 



Comparison 2005 and 2013 

 
 

Watershed 2005  
Acres 

2005 
Dollars 

2013 
Acres 1 

2005 
Dollars 2 

203 
Low 
60 ft buffer 

165 $102,035 1,192 $848,230 

High 
300 ft/1000 ft (2013) 

817 $457,931 16,209 $11,132,549 

301 
Low 
60 ft buffer 

187 $170,653 1035 $732,234 

High 
300 ft/1000 ft (2013) 

 

1,039 $755,506 14,072 $9,226,634 

1 2013 Acres are acres of agricultural land uses within 60 ft (low) or 1000 ft (high) buffers of streams and ditches.  
Acres of crop types calculated using 2011 National Agricultural Statistics Service Cropland Data Layer for WA.    
2 2005 Dollars estimated using average WA net operational dollar for orchards, row crops and field crops. 
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Trends 
 Since the 2005 BiOps, salmonid population is 

increasing and acres under production is decreasing 
even absent the application restrictions.  

 What does this imply? 
 Salmonid populations are rebounding due to other 

habitat restoration efforts 
 General farming trend to fewer operations due to 

increased competition and higher management costs 
 If so, does a pesticide ban policy really make sense for 

this CH? 



Other management options to limit 
adverse modification due to 
pesticide use 
 Restrict pesticide applications (lower aggregate risk to 

species --- not simply each pesticide separately) 
 Change spatial distribution of crops 
 Habitat restoration (planting vegetative buffers / 

shade trees / minimizing sediment deposition) 
 Conservation reserve (permanent easements --- 

essentially assumed in earlier methodology) 
 



Last question --- does this seem to 
matter much? 
 February 21, 2013 the 4th Circuit found that…. 
 NMFS did not meet the "economically feasible" 

requirement as detailed by the ESA. 
 "Under the Fisheries Service's reading, the economic 

feasibility requirement becomes simply a limitation that 
the reasonable and prudent alternative be economically 
possible, without any need for discussion," according to the 
opinion. "We cannot agree with this position, as it 
effectively reads out the explicit requirement . . . that the 
agency evaluate its reasonable and prudent alternative 
recommendation for, among other things, economic and 
technological feasibility." 
 



Emphasis Added 
“…We cannot agree with this position, as it effectively reads 
out the explicit requirement of Regulation 402.02 that the 
agency evaluate its reasonable and prudent alternative recommendation 
for, among other things, economic and technological 
feasibility. Moreover, economic feasibility becomes 
especially relevant when recommending uniform buffers 
because, as the Pesticide Manufacturers point out, pesticide 
applications would be prohibited within 500 feet (for ground 
applications) and 1,000 feet (for aerial applications) of any 
waterway that is connected, directly or indirectly, at any time 
of the year, to any water body in which salmonids might be 
found at some point. Such a broad prohibition readily calls for 
some analysis of its economic and technical feasibility…” 
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